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IMMOACHUTEJIBHAS 3AIIMCKA

[Tpu pa3paboTke mporpaMmbl IO OHOIOTHH TEOPETUUECKYIO OCHOBY JUJISI ONPEICTICHHS
NOJIXOJI0B K (OPMHUPOBAHUIO COJEpKaHUs ydeOHOro mpeamera «buosorus» cocTaBUIIM:
KoHuentyainbHbie nojgoxeHus ®I'OC COO o B3auMoo0yCI0BICHHOCTH 1IEJIeH, CoJIepKaHus,
pe3yJIbTaTOB O0OY4YEHHS U TPEOOBaHUI K YPOBHIO TOJITOTOBKHU BBIMTYCKHUKOB, TTOJIOXKEHHS 00
OOIIMX MENSIX U MPUHIUIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEIHETO
obmero obOpazoBanusi B Poccuiickoit ®enepanyu, a TakkKe IMOJIOKEHUS O crenuduke
Ouomnoruu, e€ 3HAaYEHWU B TO3HAHWUU >KMBOW TMPHUPOALI M OOECICYEHUW CYIIECTBOBAHUS
genmoBeueckoro odOmectBa. CorjacHO Ha3BaHHBIM TIOJIOKEHUSIM, OIPENETICHbl OCHOBHBIC
(yHKIMH POrpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o 6uosoruu AaéT NpeacTaBiICHUe O LEeNsIX, 00 001eli ctpareruu o0ydeHus,
BOCIIUTAHUSI W Pa3BUTHSA OOYYAIOIIUXCS CpencTBaMu ydeOHoro mpeamera «buosorusy,
orpenessieT 00s3aTeNbHOE IMPEIMETHOE COJAEPIKaHUE, €r0 CTPYKTYpY, paclpeiesieHUue Io
paszienam U TeMaM, PeKOMEHIYEMYIO TTOCIIE0BaTeIbHOCTh U3YUCHHS YIeOHOTO MaTepHaa ¢
ya4€TOM MEXKIIPEAMETHBIX ¥ BHYTPHIPEAMETHBIX CBS3€H, JIOTUKH 00pa30oBaTEIHLHOTO
npoliecca, BO3pacTHbIX OCOOCHHOCTEN 00yJaromuxcsl.

B mporpamme 1o OWONOTHHM TaKXe YYUTBIBAIOTCS TpPEOOBaHHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pe3yibTaTaM 0O0ydeHHUs B (HOPMHUPOBAHHUH
OCHOBHBIX BHJIOB YU€OHO-TI03HABATEILHOM IEATETLHOCTH/ YU€OHBIX JEHCTBUN 00YyJarOIINXCS
110 OCBOCHUIO COJIEp KaHUsl OMOIOTHYECKOro o0pa3oBaHusl.

B nporpamme no 6uomnoruun (10—11 kiaccel, 0a30BbIN ypOBEHb) peaiM30BaH MPUHITUI
NPEEeMCTBEHHOCTH B H3y4YCHHH OWOIIOTHH, Olarojaps 4YeMy B HEW NPOCMaTpUBACTCS
HampaBJICHHOCTh HA PAa3BUTHE 3HAHUH, CBI3aHHBIX C (JOPMUPOBAHNEM €CTECTBEHHO-HAYIHOTO
MHUPOBO33PEHUS, IIEHHOCTHBIX OPHUEHTAIMA JIMYHOCTH, DSKOJOTUYECKOTO0 MBIIUICHHUS,
NPEJCTaBJICHUH O 370pOBOM 00Opase KU3HU M OEPeKHBIM OTHOIICHHEM K OKPYXKAroIIeH
npupogHoi cpene. [loatomy Hapsiny ¢ u3ydeHueM OOIIeOMOJIOTUYECKUX TEOpHil, a TaKxKe
3HAaHUW O CTPOEHUH KUBBIX CHCTEM Pa3HOTO PaHra U CYINIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B IIpOrpaMMe 10 OMOJIOTHH YAETIEHO BHUMAaHUE UCTIOIh30BAaHHIO MTOTYICHHBIX
3HAHWA B TIOBCEAHEBHOW JKM3HW [JIsi PEUICHUS NPHUKIAJHBIX 3a1ad, B TOM YHCIIE:
NpopWIAKTUKN  HACIICICTBCHHBIX  3a0O0JICBAaHWI  YENIOBEKa, MEIUKO-TEHETHIECKOTO
KOHCYJIbTHPOBaHMUS, OOOCHOBAaHHS DJKOJOTHYECKH  I€1€CO00pa3HOr0 TOBENCHUS B
OKpYKarolien MpupoIHON cpefie, aHaln3a BIMSAHUS XO3SIMCTBEHHOM JEsSTEIbHOCTH YeI0BeKa
Ha COCTOSIHUE MTPUPOIHBIX H UCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHUE BHUMAHUS K MPUKIIQTHOM
HAIpaBIEHHOCTH y4eOHOro mpeaMera «bHOMOTHS» MPOIUKTOBAHO HEOOXOAUMOCTHIO
oOecrieyeHus YCJIOBHM Ui pEIIEHUs OJHOM W3 aKTyallbHBIX 3aJlad  [IKOJIBHOTO
OMOJIOTMYECKOTr0 00pa3oBaHuUs, KOTOpas Mpeanojaraer (GOpMHUPOBAHUE Yy OOYy4YarOIIUXCA
CIIOCOOHOCTH aanTUPOBATHCS K M3MEHEHUSIM JTUHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO
MUpa.

buonorus Ha ypoBHE cpefHero odmiero oOpa3oBaHMs 3aHMMaeT BakHOe MecTo. OHa
obecnieurBaeT (OpMUPOBaHKUE Y O0yUalOIIUXCS MPEACTABICHUN O HaydHOH KapTUHE MHUpa,



pacmpsieT U 0000IIaeT 3HAHWS O XUBOM NpPHUpOJE, €€ OTIMYMTENbHBIX IPU3HAKAX —
YPOBHEBOM OPraHU3allMid U 3BOJIIOLWH, CO3AAET YCIOBUA JJIA: MO3HAHUS 3aKOHOB KUBOU
npupoabl, (HOpMUPOBaHUA (PYHKIMOHAIBHOW TI'PAMOTHOCTH, HABBIKOB 3JI0POBOIO H
0e3onmacHOro o0pasa KU3HHU, IKOJIOTHYECKOr0 MBIIIUICHUS, IEHHOCTHOTO OTHOIIEHUSI K dKUBOU
IIPUPOJE U YEIIOBEKY.

Bonbiioe 3HayeHue OHMONOTUST UMEET TaKXe HJs pPELIEeHUs BOCHUTATENIbHBIX H
pa3BUBAIONIUX 3a7ad CpeAHEero oOmmero oO0pa3oBaHMs, COIUATU3AIMNA O00yJaIOUUXCs.
N3ydyenue Ouonorum obOecrneuynBaeT YCIOBUS sl (OPMHUPOBAHUS MHTEIUIEKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX U HH()OPMALIMOHHBIX HABBIKOB, 3CTETUUYECKON KYJIbTYpPbI, CIOCOOCTBYET
WHTErpalui OMOJIOTUYECKUX 3HAHUN C TIPEICTABICHUSIMH U3 JIPYTUX YICOHBIX TIPEIMETOB, B
YacTHOCTH, (U3HMKU, XUMHM U reorpaduu. Ha3BaHHbIE MOJOXKEHHS O NpeJHA3HAYECHUU
yuebHoro npenmMera «buonorus» coctaBuiIM OCHOBY JJIsl ONIPEAETICHUS TOAXO0I0B K 0TOOPY U
CTPYKTYPUPOBAHHUIO €0 COJIEPIKAHUS, MPEICTABICHHOr0 B IPOrpaMMe MO OUOJIOTHH.

OT160p comepkanust yaeOHoro mpenmMera «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C MO3ULUNA KYJIBTYPOCOOOPA3HOr'0 MOAXO0/a, B COOTBETCTBUU C KOTOPBIM OOYyYaromiuecs
JOJKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMbIE i1 (QOpMUpOBaHHUS OOIIEH KYJIbTYpPHI,
ONPEIEAIOINE aJCKBATHOE IOBEACHUE YENOBEKA B OKPYXKAIOIIEM NPUPOIHOM Cpene,
BOCTPEOOBaHHBIE B IOBCEITHEBHOM KU3HU U MPAKTUYECKON AesTenbHocTH. Ocoboe MecTo B
ATOM CHCTEME 3HAHUM 3aHUMAIOT JJIEMEHTBI COAEPKAHUS, KOTOPBIE CIIy’KaT OCHOBOM IS
(opMUpOBaHUsl MPEACTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHE Mupa M
IIEHHOCTHBIX OPHEHTAIMSAX JHMYHOCTH, CIOCOOCTBYIOIIMX T'yMaHHW3allMd OUOJIOTUYECKOTO
oOpazoBaHusl.

CTpyKTypupOBaHHE COJEPKAHHS Yy4eOHOrO MaTepualia B IporpaMme 1o OUOJIOTHHU
OCYIIECTBIEHO C Y4Y€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHUM OO0 OTIMYMTENbHBIX
0COOEHHOCTSIX KUBOW MIPUPO/IbI, O €€ YPOBHEBOW OpraHu3alluy U 3BOIOLKNHU. B cooTBeTCTBUHU
C O9TUM B CTPYKType yueOHOoro mpenmera «buomorus» BBIJCICHBI  CIEAYIOIIHE
coliepKaTebHbIe JIMHUU: «bronorus kak Hayka. MeTo/1bl Hay4HOTO ITO3HAaHU», «KileTka kak
Oouonornueckass cucrema», «OpraHm3Mm Kak Ouonormueckas cucrema», «Cucrema u
MHOToo0Opa3ue OpPraHuYecKoro Mupay, «IBOJIOIUS KUBOW MHPHUPOABD», «IKOCUCTEMBI U
IPUCYILIHE UM 3aKOHOMEPHOCTH.

Lens m3ydenus yueOHoro npeamera «buomorus» Ha 0a30BOM YpPOBHE — OBJIaJICHUE
OOYYaIOMIMMUCS 3HAHUSMU O CTPYKTYPHO-()YHKIIMOHAJBHON OpraHu3alliy KUBBIX CHUCTEM
Pa3HOI0 paHra ¥ MPUOOPETECHUE YMEHHUIM UCTI0Ib30BaTh 3TH 3HAHUS JIJIsl TPAMOTHBIX JeHCTBUI
B OTHOIIIEHUH OOBEKTOB KUBOW TIPUPOJIBI M PEUICHUS PA3IMUYHBIX KU3HEHHBIX PO OIIEM.

JlocTikeHne 1enu u3ydeHusl yueOHoro mnpeamera «buosnorus» Ha 0a30BOM YpOBHE
00ecreynBaeTcsl peIeHUEM CIEAYIOMIMX 3a/1ay:

OCBOCHHE OOYYAIOUIUMUCS CUCTEMbl 3HAHMM O OHOJIOTMYECKUX TEOPUSX, YUCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpaBujax, CIyXalllkuX OCHOBOW sl (POPMUPOBAHUS
MPEACTABJICHUN O €CTECTBEHHO-HAyYHOW KApTHHE MHUpPA, O METOJIaX HAYYHOI'O MO3HAHUS,
CTPOEHUHU, MHOTOOOpa3uu M OCOOEHHOCTSIX HUBBIX CUCTEM pPAa3HOrO0 YPOBHS OpraHU3alluu,
BBIJAIOIIUXCS OTKPHITUAX U COBPEMEHHBIX UCCIEAOBAHUAX B OUOJIOTUH;



dbopMupoBaHUEe y 00YJarOIINXCS TTO3HABATEIBLHBIX, NHTCIUICKTYIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEHM B MpOIECCE aHajiu3a JAaHHBIX O IMYTAX pPa3BUTHS B OWOJOTHMH HAyYHBIX
B3TJISIZIOB, MJICH U ITOAXOA0B K M3y4EHHUIO JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIlnu;

CTaHOBJICHHE y O0Oy4aromuxcsi oOwed KynbTypbl, (DYHKIMOHAJIBHOW TI'PAMOTHOCTH,
pa3BUTHE YMEHUI OOBSICHATh U OIEHUBATD SIBJICHUS OKPYXAIOLIET0 MUPA >KUBOU TPUPOJIBI HA
OCHOBAaHWH 3HAHUH U OIBITA, TOJYYECHHBIX TIPH U3YUCHUH OUOJIOTHH;

dhopMupoOBaHUE Y 00yUYAIOIIMXCS YMEHUHU WILTIOCTPUPOBATh 3HAUEHHUE OMOJOTHYECKUX
3HAHWK B MPAKTHUYECKOW IEATETHLHOCTH YEJIOBEKA, PA3BUTUHU COBPEMEHHBIX MEIUITUHCKHX
TEXHOJIOTMH U arpoOMOTEXHOJIOTHA;

BOCIIUTaHUE yOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUSI YEIOBEKOM >KHBOM MPUPOIBI,
HEOOXOJUMOCTH O€peXKHOr0 OTHOILIEHUS K HEeW, COONIOACHHS HSTHYECKHX HOpPM TNIpH
MIPOBEJICHNY OMOJIOTUYECKUX UCCIIEAOBAHUM;

OCO3HAHUE [IEHHOCTH OMOJIOTUYECKUX 3HAHUM sl TIOBBIIICHUST YPOBHS KOJIOTHYECKOM
KYJIbTYPBI, U1l (JOPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

IpUMEHEHUE TTPUOOPETEHHBIX 3HAHWN U YMEHUN B IMOBCETHEBHOW YKU3HM JJIS OIECHKH
MOCJICJICTBUN CBOEH JCATEIBLHOCTH IO OTHOIICHHUIO K OKpYXKaloIllew cpejie, COOCTBEHHOMY
3I0pPOBBIO, 00OCHOBAHKE M COOJTIOICHHE Mep TTPODHUIIAKTHKY 3200 IeBaHUH.

B cucteme cpennero obrero oopazopanus «buosorus», uzydaeMas Ha 0a30BOM YpOBHE,
SBIIICTCS 00S3aTENbHBIM YICOHBIM TPEIMETOM, BXOMSAIIUM B COCTaB MPEAMETHOW 00JacTH
«EcTecTBeHHO-HAYYHBIE TIPEIMETHD.

J{ns m3ydennst OMoI0ruy Ha 6a30BOM YPOBHE CPETHETO 00IIero 00pa3oBaHUs OTBOIUTCS
68 gacoB: B 10 kiacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34 gaca (1 gac B Hezelno).



COJEPKXAHUE OBYUYEHUA 10 KJIACC

Tema 1. buosiorus kKak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uiocopueil, ITUKOM, ICTETUKON U MpPaBOM.
Ponb Ouonorum B hopMUpOBaHUM COBPEMEHHOM HaAy4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HaYK.

MeTo1bl TO3HAHUSA )KUBOW MPUPOIbI (HAOIOIEHHE, SKCIEPUMEHT, OMMCaHUE,
U3MepeHue, Kiaccuukaius, MOJCIUPOBAHNE, CTAaTUCTUYECKas 00paboTKa
JAHHBIX).

JlemoHcTpanum:

IToptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, J{x. Yorcon u @. Kpux.

TaOnuiet u cxembl: «MeTobl TO3HAHUS )KUBOW MTPUPOIBD).

JlabopaTopHble U MPaKTH4YeCKue padoThI:

[Ipaktuueckas pabora Ne 1. «lcmonp3oBaHue pazTUYHBIX METOJIOB MPH
M3Y4YEHUU OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI H MX OPTraHU3ALMS.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeIMET u3ydeHust ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOBI.

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3alUu OHMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJAIMOHHO-
BUJIOBOM, 9KOCHCTEMHBIN (OMOTeOICHOTHYECKU ), OMOChepHBIi.

JlemoHcTpanum:

Tabmuipl u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY, «YPOBHU OpraHU3allud
YKABOU IIPUPOJIBDY.

Oo6opynoBanue: Mmojiens Mosekyibl JJHK.

Tema 3. XumMmuueckuii COCTaB U CTPOEHUE KIECTKH.

XUMUYECKUN COCTaB KIETKU. XHMUYECKHE BJIEMEHTBI: MaKpPO3JIEMEHTHI,
MHUKPO3JIEMEHTHL. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIUM BOABI W MHUHEPAIbHBIX BellecTB B kieTke. llommep:xkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U crpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3ameHnmble 1 3aMEHUMBbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBII COCTaB. Y pOBHH
CTPYKTYpbl OCJIKOBOW MOJEKYJIbl (IM€pBUYHASl, BTOPUYHAs, TpEeTUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHYECKHME CBOWCTBa OenkoB. buonorunueckue
byHKIIUN OENKOB.

depMeHTHI — Onosiornyeckue Kkaranuzaropsl. CTpoeHne pepMeHTa: aKTUBHBIHI
neHTp, cyocrpatHas crneuuduarocts. Kodepmentsl. Buramunbsl. OTimuus
(bepMEHTOB OT HEOPTAaHMYECKUX KaTaJIN3aTOPOB.



VYrneBoasl: MOHOCaxapu/ bl (TIII0K03a, pud03a 1 1e30Kcupr003a), Tucaxapubl
(caxapo3a, JaKTo3a) M mojucaxapuabl (Kpaxmas, TJIUKOIEH, IIeJUTI0JI03a).
buonornueckue GpyHKIUH YIrIIE€BOJOB.

Jlunuael:  Tpurnuuepuabl, docpomunuasl, crepouabl. [HapoduibHO-
rupodoOHble cBoicTBa. buonormyeckue ¢yHkuun sunuaoB. CpaBHeHUE
YIIEBOIOB, OCJIKOB U JIUIIHJIOB KaK UCTOYHUKOB SHEPTHH.

Hykneunossie xkucnorel: JHK wu PHK. Hykneoruasr — MoHOMEpSI
HykJ1enHOBbIX KucioT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenune u pynkuuu PHK.
Bunast PHK. AT®: crpoenue u pyHkiuu.

[uronorusa — Hayka o kierke. Kinerounas teopust — npumep B3auMOACHCTBUS
uael u (GakToB B HAYYHOM MO3HAHWUU. MEeTOIbI N3Y4EeHHS KIICTKHU.

Knerka xak nenoctHas xuBas cuctema. OOIIre mpu3HaKu KJIETOK: 3aMKHYTast
HapykHasi MemOpana, Mmosekynsl JIHK kak reHermueckuii ammapaT, cucTema
CUHTE3a OeliKa.

Tunbl KJIETOK: H2yKapuoTHYecKas U TMpokapuoTuueckas. OcoOeHHOCTU
CTPOCHHUS TMPOKapUOTHYECKOW KieTku. Knerounas crenka Oaktepuit. CTpoeHue
JSYKAPUOTHYECKOW KJIETKHM. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU U
IpUOHOM KIIETKHU.

[1oBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAINKC, UX
¢byukiuu. [Tnazmarnyueckas memOpana, e€ cBoiicTBa u pynkuuu. [luronnazma u eé
opranoubl. OnHoMemOpannbie opraHouabl kieTku: IIIC, ammapar ['ombmxw,
an30CcOoMBl.  [loyaBTOHOMHBIE OPraHOMABI KJIETKH: MUTOXOHJPHUM, IUIACTHUJIBL.
[Ipoucxoxnenne MUTOXOHApUM U Tactua. Buasl mmactun. HememOpanHbIe
OpPraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. QyHKIUY OPraHOMAOB KIETKHU. BKiroueHus.

SAnpo — perynsTopHblii 1IeHTp kieTku. CTpoeHue siapa: sepHas 000JIouKa,
KapHoIlIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCDOPT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

Iloptpersl: A. JleBenryk, P. I'yk, T. llIsann, M. Ilneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. @pankins, K. M. bap.

Junarpammel: «PacnpeieieHne XUMAYECKUX JIEMEHTOB B HEKUBOW MPUPOJIEY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJL».

Tabmumer u cxembl: «llepuonuueckas Tabiviia XUMUYECKHX DJIEMEHTOBY,
«CTpoeHure MOJIEeKyJIibl BOJbI», «brnocuHTes 0enkay, «CTpoeHre MOJIEKYIbl OeKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. [JHK», «CTpoeHne MoneKybl
AT®», «CTpoeHHE PYKAPUOTUYECKOU KIETKH», «CTPOCHHE KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENBHON KIETKN», «CTpOEHHME NPOKAPUOTUYECKOW KIIETKNY,
«CTtpoeHue s1ipa KIETKU», «YTIeBOAbD, «JIMIuIbD».



O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYJOBaHUE Jisi MPOBEICHUS
HAOJIIOICHUM, W3MEPEHUM, SKCIIEPUMEHTOB, MUKpOINpENnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX M OAKTEpUATbHBIX KJIETOK.

JlaGopaTopHble M MpaKkTU4ecKne padoThbI:

Jlaboparopnass pabora No 1. «M3ydyeHue KaTaIUTUYECKONW aKTUBHOCTU
dbepMeHTOB (Ha TpUMEpPe aMUJIa3bl WM KaTalla3bl).

JlabopatopHast pabora No 2. «M3ydeHuwe CTpO€HMsI KIETOK pacCTEHUH,
KUBOTHBIX M OaKTEepui MOJ, MHUKPOCKOTIOM Ha T'OTOBBIX MHUKpOMpEenaparax U HUX
OMHUCaHUE.

Tema 4. /Ku3HenesITeJIbHOCTh KIETKH.

OOmeH BemiecTB, Wiu METabOoMU3M. AcCUMIIIANINS (TJIACTUYECKUN OOMEH) U
JTUCCUMUTIAINS (DHEPTeTUUECKHii OOMEH) — JBE CTOPOHBI €IMHOrO TpoIecca
MeTabonu3Ma. Posib 3aKOHOB COXpaHEHHs BEUIECTB M JHEPrHMM B MOHUMAHHUU
MeTabonu3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Pob pepMeHTOB B
0OMEHE BEILIECTB U MPEBPAILEHUH SHEPTHH B KIIETKE.

®orocunte3. CperoBas u TemHoBas (a3bpl (orocuHTe3a. Peaknuun
¢porocunreza. DPpPeKTUBHOCTh POTOCHHTE3a. JHAUEHHE (POTOCHUHTE3A Ui KU3HU
Ha 3emuie. BnusHue yclioBuid cpenbl Ha (POTOCMHTE3 UM CIOCOOBI MOBBIIICHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIoIue OakTepru. 3HaUYEHUE XEMOCUHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KJeTke. PaciernieHue BeIecTB, BbIACICHUE U
AKKyMYJIMPOBAaHUE YHEPTUU B KIIETKE. DTalbl JHEPreTUUYECKOro ooMeHa. I mukonus.
Bbpoxenue u ero Buabl. KuciopogHoe OKHUCIEHUE, WM KJIETOYHOE JIbIXaHUE.
OxkucnutenbHoe GochopunrpoBanue. IPGHeKTUBHOCTh IHEPreTUUECKOT0 OOMEHa.

Peakimuu wMarpuunoro cuHte3a. [eHermueckas wuHbpopmanus u JIHK.
Peanuzanus renernueckoil mHpopManuu B KieTke. ['eHEeTHMUeCKHUH KO M €ro
cBoiictBa. Tpanckpumniusa — maTpuuHblii cuHte3 PHK. Tpancmsiius — 6uocuHTes
O6enka. Otambl TpaHcmsiuuu. KomupoBanue amuHOKuCHOT. Pombp pubGocom B
OuocuHTe3e Oenka.

Hexnerounsie Gpopmbl xu3Hu — BUpYChl. cTopust oTkpbiTUs Bupycos (/. WM.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHud, KUBOTHBIX U 4YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc ummyHnonedunura yenosexka (BUY) — Bo3Oyaurens CIIM/a.
OOpatHass ~ TpaHCKpuWIIIMsA, peBepraza W uHTerpaza.  IIpodunakrrka
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JIEBaHU.

JdeMoHcTpanuu:

[Toprpetsl: H. K. Konsuos, 1. Y. BanoBckuii, K. A. TuMupsses.



Tabmuer u cxembl: «Tunbl nutanus», «Metabonuszm», «MUTOXOHIPUSY,
«HepreTudeckuii oomen», «Xioporact», «®orocunres», «Crpoenue JHK»,
«CtpoeHue u PyHKIIMOHUPOBAaHUE TeHa», «CuHTEe3 Oenkay, «I 'eHeTUUeCKUl Koy,
«Bupyce», «baktepuodarn», «Ctpoenue u >kusHeHHbI 1uki Bupyca CII/a,
0axkTepuodaray, «Permmukauus JHK».

O6opynoBanue: moaenu-antumkanuu «Y asoenue JIHK u TpaHCKpunusy,
«buocunres 6enkay, «CTpoeHHe KISTKH», Moaenb CTpyKTypsl JIHK.

Tema S. PazMHOKeHHe M HHAUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiteTrounblii UKk, WM >KU3HCHHBIM MUK KIeTku. MHTepdaza m MuTo3.
[Tporiecchl, mpotekaronue B uHTepdaze. Pernukaius — peakuuss MaTpPUUHOTO
cunteda JIHK. Crpoenune xpomocoM. XpoMOCOMHBIH HaOOp — KapUOTHIL
JlunouaHeIA W TalJIOWIHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XPOMATHIBI.
[uTtonornueckue OCHOBBI PA3MHOXKEHHUS W  WHIMBUAYAJIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinerkn — muto3. Cragum murtosza. [Iponeccel, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. bHUOTOrMYeCKid CMBICT MUTO3A.

[IporpamMmmupyemasi THOEIb KJIETKU — arloNTOo3.

@dopMbl pa3MHOKEHHUS OpPraHu3MoOB: Oecrosioe U mojioBoe. Buasl Gecrionoro
Pa3MHOXECHUS: JICJICHUE HAJABOE, ITOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHe. VICKyCCTBEHHOE KIIOHHUPOBAHUE
OpPraHu3MOB, €r0 3HAYCHUE JIJIsI CEJICKIINH.

[TooBOE pa3sMHOXKEHUE, €r0 OTJIMYUS OT OECIIOIOTO.

Meiioz. Cranun menos3a. IIpomecchl, mpoucXoadiine Ha CTaauiaxX Meio3a.
[ToBenenne xpomocom B Meio3e. Kpoccunroep. buonorndeckuii CmbICa U
3HAYEHHE Meno3a.

['ameTtoreHe3 — mpouecc 0Opa3oBaHUsSI TMOJOBBIX KIJIETOK Yy KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKHA M AMYHUKH. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CInepMaro30u[l, SMIEKJIeTKa) — CHEpPMATOreHe3 M OBOTCHES3.
OcoOEHHOCTH CTpOEHHUsI SULEKIETOK M crepmaTo30ouioB. OIUIOA0TBOpPEHHE.
[lapTeHorenes.

WuauBuayansHoe pa3BuTHe (OHTOTE€HE3). OMOPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npoOieHue, ractpyisuus, opranoreHes. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
NOCTOMOPHOHANILHOTO Pa3BUTHUA: TMpsMOe, HempsaMmoe (JIMuuHOYHOE). BrimsHue
Cpelbl Ha pa3BUTHE OPraHWU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct n paseutne pacreHuid. OHTOreHE3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTAINU PA3BUTHSL.

JlemoHcTpanum:



Tabmuupl u  cxeMbl: «®DOpMBI Pa3MHOXKEHUsSI OPraHu3MoBy», «JlBoiiHOe
OIUIOAOTBOPEHUE Yy LBETKOBBIX pacTeHHi», «BeretaTuBHOE pa3MHOKECHHE
pactenuity, «Jlenenune kietku Oaktepuit», «CTpOoeHUE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Kierounbrii nukm», «Permmmkanus JHK», «Mwutosy,
«Meiiosy, «IIpsmoe u HenpsiMoe pa3BUTHEY», «[ aMeTOreHe3 y MIIEKOMUTAIIMIUX U
4yenoBeKka», «OCHOBHBIE CTaJIU OHTOTCHE3A.

O6opynoBanue: MHUKPOCKOTI, MHUKPOIIpENapaThl «CrniepmMaTo30uabl
MJIEKOITUTAIOIIEroy, «SHleKIeTka MieKonuTarmero», «Kapuokrnnes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEib-aliuiuKanusa «JleneHue KIEeTKU», MOJEb
JIHK, monens meTadha3HOM XPOMOCOMBI.

JlabopaTopHble U MpaKTH4YeCKue padoThI:

JlabopatopHas padora Ne 3. «HaOmiomenune muTO3a B KJIETKAaX KOHYMKA
KOpEIIKa JJyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlabopatopHas pabora Ne 4. «/3yueHue CTpOCHHsI TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacjieniCTBEHHOCTb U H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHeTnku. Mictopus pa3BuTusi reHETUKU. Ponb nuTonoruu
U OMOpPUOJIOTMM B CTAHOBJIEHWW TEHETHKU. BKIag pPOCCHUUCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. Meroasl TeHEeTUKU (TUOPUI0IOTHYECKUH,
[IUTOTEHETUYECKUM, MOJEKYJIsIpHO-TeHeTUYecKkuii). (OCHOBHBIE TEHETHYECKUE
NoHATHUS. ['eHeTHuecKkass CHMBOJIMKA, UCIIOb3yeMasi B CXeMax CKpelIMBaHU M.

3aKOHOMEpPHOCTH HACIIEIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Menaenem.
MoHoruOpuiHOe CKpeIIMBaHHe. 3aKOH eIUHOO0Opasusi THOPHIOB IIEPBOIO
nokosieHust. [IpaBuiio qoMuHUpOBaHUs. 3aKOH pacllereHUs Mpru3HaKoB. [ umnoresa
YuCTOTHI raMeT. [loHoe ¥ HenmoNMHOe TOMUHHPOBAHUE.

JurnbpugHoe  ckpeliMBaHue. 3aKOH  HE3aBHUCHUMOIO  HACJEI0OBaHUS
Mpu3HaKoB.  [luToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
AHanu3upymoniee ckpemuBanue. Mcnoib30BaHue aHATM3UPYIOMIEr0 CKPEITUBAHUS
JUTSL OTIpeieTICHUs] TeHOTHUIIa OCOOU.

CuerieHHOe HacienoBanue mpu3HakoB. Pabora T. Moprana 1o clieriecHHOMY
HACJIEI0BaHUIO T'eHOB. HapyllleHHe CleTIeHNs TEHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XpomMocOoMHasi TEOPUST HACTEICTBEHHOCTU. | e HeTUUEeCKHE KapThl.

I'enetnka noma. XpoMOCOMHOE OIPENEICHUE MoJia. AYyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['oMoraMeTHble M TreTeporaMmeTHble opraHu3mbl. HacnemoBanue
MPU3HAKOB, CIETIJICHHBIX C TTOJIOM.

N3meHnunBOCTh. BU/Ibl ”3BMEHYMBOCTHU: HEHACIIEACTBEHHAS U HACIICICTBECHHASI.
Pons cpeabl B HEHACIHEACTBEHHOM  HM3MEHYMBOCTH. XapakTepucTrka
MoAU(DUKAITMOHHON U3MEHUMBOCTH. BapualimoHHbIN psii U BapualmoHHas KpUBas.



Hopma peakumm npusnaka. KojimuecTBEeHHbIE W KAUECTBEHHBIE IMPU3HAKA U UX
HOopMa peakiuu. CBolicTBa MOAU(MUKAITMOHHON U3MEHYHBOCTH.

HacnenactBeHHasi, WM TEHOTUIMYECKas, W3MEHUMBOCTh. KoMOWHAaTHBHas
U3MEHUMBOCTh. Meio3 U TMOJNOBOM Tmpolecc — OCHOBAa KOMOWHATUBHOM
M3MEHYMBOCTU. MyTaliMoHHAas U3MEHYUBOCTh. Kiaccudukaiust MyTtaiuii: reHHEbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa v MpUYuHBI MyTaluii. MyTareHHbie (paKkTophbI.
3aKOH TOMOJIOTMYECKUX PsIZIOB B HacieACcTBeHHOM n3MeHunBocty H. M. BaBuioga.

Buesnepnas HacIe1CTBEHHOCTh U U3BMEHYUBOCT.

I'enetuka uenoBeka. Kapumorun uenoBeka. OCHOBHBIE METOAbI T€HETUKH
YyeJIOBEKA: T'eHEaJIOTMUECKUM, OJTM3HEIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKUH,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpemeHHOE ONpeAcICHUE TE€HOTHIIA:
MIOJJHOT€HOMHOE CEKBEHUPOBAHHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOUIBIO
[M[[P-ananu3a. HacnencTBeHHble 3a00JieBaHUS 4YeJIOBEKAa: T'€HHbIE OOJIE3HH,
00JIe3HN C HACJIEACTBEHHOW MPEIPacOOKEHHOCTHIO, XPOMOCOMHBIE OOJIC3HH.
Comarnueckue W reHeparuBHble MyTanuu. CTBOJNOBbIE KIETKH. [IpHHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(PHIAKTHKY U JICUCHHS TCHETHUECCKUX
Oosne3Heil. Menuko-reHeTUYeCKoe KOHCYJIbTUPOBAaHME. 3HAYEHUE MEIUIIMHCKOU
TCeHETHKHU B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEJIOBEKA.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepuxos, H. B.
Tumodeen-Pecosckuii, H. Y. Bapuios.

TaOmuier 1 cxembl: « MOHOTHOPUHOE CKPEIIMBAHUE U €r0 IIUTOreHEeTUYeCKas
OCHOBAaY, «3aKOH pacllIeNJIeHUs U €ro HUTOr€HETUYECKasi OCHOBAY», «3aKOH YMCTOTHI
ramer», «JlurubpuaHoe ckpemuBanuey, « L luromoruueckne 0oCHOBBI TUTUOPUTHOTO
CKpeluBaHus», «Menos», «B3zanmoaencTBre amuieabHbIX TeHOBY, «I eHeTnueckue
KapThl PACTEHUI, KUBOTHBIX U 4YEJIOBEKa», «l'€HeTHKa 1mona», «3aKOHOMEPHOCTH
HacleJ0BaHUsl, CLEIIEHHOr0 ¢ mojioM», «KapuoTumbl 4yenoBeka U KUBOTHBIXY,
«Buger m3menuuBocTH», «MomudukanroHHas W3MEHUMBOCThLY, «HacnemoBanwme
pe3yc-paktopay, «I'eHeTrka rpymm KpoBu», «MyTaluoHHass ”3MEHUYUBOCTHY.

O6opynoBaHue: MOJEIU-aNIIUKAIUU «MOHOTUOPUAHOE CKPEIIUBAHUE,
«Henonnoe nomuHupoBanue», «JurubpumHoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MUKPOCKOII U MUKpomnpemnapar «/pozoduina» (Hopma, Myrauuu Gopmsl
KpBUIbEB U OKPACKH Tena), repdapuii «I opox moceBHON.

JlaGopaTopHble M IpakTU4ecKHe padoThbI:

Jlaboparopnast pabora No 5. «M3ydeHue pe3yabTaTOB MOHOTMOPUIHOTO U
JUTHOPUTHOTO CKPEIIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

Jlaboparopnas pabora Ne 6. «3yueHue MoaupuKaliuOHHON W3MEHUUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOI'O PsAJIa U BApUALIMOHHON KPUBOW).



JlaGopatopHas pabota Ne 7. «AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MHUKpOIIpeIapaTax».

[Ipaktnueckas padora Ne 2. «CocraBjieHHME U aHAJIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesieknusi opranu3zmMoB. OCHOBbI OHOTEXHOJIOT M.

Cenexuysi Kak Hayka U IpoOLECC. 3apOKICHHUE CEJIEKIIMU U JIOMECTHUKALIMSL.
VYuenue H. U. BaBuiioBa o 11eHTpax mpoMCXOKIEHUS U MHOTO00pa3us KyJIbTYpPHBIX
pacteHuid. LIeHTphl MPOMCXOKAECHUS TOMAIIHUX )KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeJIeKIIMU. MaccoBbIil 1 UHIUBUIYAIbHbBII OTOODHI B
CEJIEKIMM pPACTEHUM U KUBOTHBIX. OLEHKa »KCTEpbeEpa. BIM3KOPOACTBEHHOE
cKpemuBaHue — WHOpuAMHr. Yuctas nuHusA. CKpellMBaHWE YHCTHIX JIMHUH.
I'ereposuc, wnu rubpuanas cuia. HeponcTBeHHOE CKpelIMBaHUE — ayTOPUIMHT.
Otnanénnas rudpuauzanus u e€ ycrnexu. IckycCTBEHHBIN MyTareHes U MmojyuyeHue
ITOJIMIUIONJOB. [IOCTHKEHNS CEJIEKIMU PACTEHNHN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpaciib MPOU3BOJACTBA. ['€HHas WHXKEHEpUs. OTalbl
cosnanusi pekomObuHanTHoM JIHK wu Tpancrennsix opranusmoB. Kiertounas
nHxeHepus. Kierounble KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHNUE PACTEHUM.
KiloHupoBaHne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okosornyeckue M 3tudyeckue  npodsembl. ['MO  —  reHernyecku
MOJIM(ULIMPOBAHHBIE OPraHU3MBI.
JemoncTpanuu:

IToptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapreuenko, M. .
HBanos.

Tabmuupl U cxembl: KapTa «LIEHTpBI TPOUCXOXKIEHUS U MHOr00O0pasus
KYJIbTYPHBIX pacTeHuit», «Ilopoasl qoMamHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuausamnus», «Padotel akanemuka M. ®@. liBanoBay,
«JTomummongus», «OO0beKThI OWOTEXHOMOTUM», «KIIeTOUHBIE KyJIBTYpHl W
KJIOHHUpPOBaHUeE», « KOHCTpyrMpoOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKU TUIOAOB M KOPHEILJIOI0B IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacteHuid, repdbapuii «CenbCKOX03sMCTBEHHBIC PACTEHUS.

JlabopaTopHble 1 MPaAKTH4YeCKUe PadOThI:

Okckypceusi «OCHOBHBIE METOAbI M JOCTHKCHUSA CEJCKIIMUM PACTEHHM U
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOMCIIBITATEIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, JIAOOPATOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBOTIOLINOHHAA OMOJIOTHA.



[IpennocelIkM BO3HMKHOBEHHMSI JBOJIOLMOHHOW TEOPHH. OBOJIOLHMOHHAS
Teopust U €€ MecTo B OHONOruu. BiusHUE 3BONIOLMOHHONW TEOPUH HA pPa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa 3BONMONUHU. [lameoHTONOrMYECKHE: TOCIIEN0BATEIBHOCTD
NOSIBJICHUS] BUJOB B TMAJCOHTOJOTMYECKON JIETONUCH, NEpPEeXOAHbIE (POPMBI.
buoreorpaduueckue: cxoncTBo u paznuuue dhayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHONIOTUYECKHE: CXOJCTBA W pPAa3IW4Yusi 3MOPUOHOB Pa3HBIX BUJOB
NO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHbIC, AHAJIOIMYHbIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX META0OJMYECKUX NyTed y BceX
OpPraHU3MOB.

OpomonnonHass teopus Y. [lapBuna. IIpeanocbulku BO3HUKHOBEHHUS
JapBUHU3MA. J[BHKYIIME CUJIBI HBOMIOLMHM BHAOB 1o JlapBuHy (M30bITOYHOE
pa3MHOXXEHUE MpPU OTPAaHUYEHHOCTH PECYpCOB, HEONpPEAENEHHAs N3MEHUYHUBOCTD,
O0opn0a 3a CylIecTBOBaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas teopus 3Boounn (CTI) 1 €€ OCHOBHBIE MMOJIOXKEHHUS.

MukposBosmonus. [lomynsiius kak eAMHUIA BUA U 3BOIIOLUU.

JIBroxymue cuibl (pakTophl) SBOJIOLMK BUIOB B mpupoae. MyTalnmoOHHbBIN
npouecc U KOMOWHATHBHAs W3MEHYMBOCTH. llomymnsiuoHHBIE BOJHBI U Jpedd
reHoB. M30smust 1 MUrpanus.

EctecTBeHHBII 0TOOp — HampaBisiomMid  QakTtop 3BomonUd. DopMbl
€CTECTBEHHOT0 0TOOpa.

[Tpucroco6neHHOCTh OpPraHW3MOB Kak pe3yabTar 3Boitolud. llpumepsr
IpUCTIOCOONIEHUN Y Opranu3MoB. ApoMOp(O3bl U UIHOAAANTALINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHBIE  (QOPMBI
BUJI000pa30BaHusl: reorpapuueckoe, 3K0JIOrnyecKoe.

MaxkposBomtonmsi.  Dopmbl  3BomrOnMU:  (UTIETUYECKAs, JAMBEpPreHTHA,
KOHBEpreHTHasl, napaienbHas. HeoOpaTtuMocTh 3BOTIOIHH.

[IporcxoxkaeHne OT HECHEeUHATM3UPOBAHHBIX MpeAKoB. lIporpeccupyromas
cnenuanu3anus. AJanTuBHAsA pagualusl.

JdeMoHCcTpanuu:

[Hoprpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBasiescknii, K. M.
bap, 3. I'ekkens, ®. Mroiep, A. H. Cesepiios.

Ta6muupl u cxeMbl: «Pa3BuTHe OpraHu4eckoro Mupa Ha 3emiie», «3apobIlu
NO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBI 32
cylecTBoBanue», «EctectBeHHbI 0TOOP», «MHOroo0pasue COpTOB pacTEHHUID,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsmuu»,  «MyrtanunoHHas
U3MEHUHMBOCTH», «ApomMopdo3bl», «Manoanantanum», «OOmas aereHepanus»,
«/IBmxymue cunsl dBomouun», «Kapra-cxema wapmpyra nyremecrsus Y.



Hapsuna», «bopsba 3a cyimecrtBoBanue», «IIpucrnocoOIeHHOCTh OpPraHU3MOBY,
«I"eorpaduyeckoe BUI000pa3oBaHUEY», « IKOIOTUUECKOE BUI000PA30BAHUEY.

OOopynoBaHue: KOJUIEKLIHS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH,
HaOOp IJIOJIOB M ceMsH, KoyuieKuus «lIpuMephl 3alUTHBIX TPUCTOCOOJICHUN Yy
AKUBOTHBIX», MoJiesIb «OCHOBHBIE HAIPABJICHHS SBOJIOLUN», O0BEMHAS MOEIb
«CTpoeHue roJJ0BHOIO MO3ra MO3BOHOYHBIXY.

buoreorpadguueckass kapra wMwupa, KoJulekius «DopMbl COXpaHHOCTU
HCKOIMAEMBbIX J>KUBOTHBIX U pacTeHuil», wmojens ammumkanus «llepekpéct
XpOMOCOMY», BIaXKHbIE Npenaparsl «Pa3BuTHEe HACEKOMOTo», «Pa3BUTHE JSATYILIKNY,
MuKponpemnapat «po3zodunay (Hopma, MyTauu poOpMbl KPbLILEB U OKPACKH TENA).

JlabopaTopHble U MpaKTH4YeCKue padoThI:

JlabopatopHas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(HOIOTHIECKOMY
KPUTEPHUION.

Jlaboparopnas padota Ne 2. «Onucanue npucrnoco0JI€HHOCTH OpraHu3Ma 1 eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HM HA 3eMJie.

JloHayuHble TpPEACTABICHUS O 3apOXKICHUM >KU3HU. HayuHble THUMOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emsie: a0uoreHe3 W maHcHepMmus. XHUMHUYecKas
ABOMIONMSI. AOMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEPUMEHTAIIbHOE MTOATBEPKICHUE XUMHUUECKOM 3BooMu. HauanbHbie 3Tansl
Oounonoruyeckoil 3Bomonuu. ['unoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE NPOTOKJIETKU. llepBble KIETKM W HMX SBOJIOLMS.
DopMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emie 1o 3pam u nepuoaam. Karapxeit. Apxeiickas u
npoTtepo3oiickasi dpel. llameo3oiickas spa u €€ mepuombl: KEeMOPHICKHUH,
OPIOBUKCKHM, CHITYPUMCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me30301cKast 3pa U €€ MepUoIbl: TPUACOBBIN, FOPCKHM, MEJIOBOMU.

KaiiHo3oiickass »pa u €€ mnepuoabl: NaJICOrCHOBBbINM, HEOr€HOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepucTUKa KIMMaTa U IeoJIOTMYECKUX MporueccoB. OCHOBHBIE 3TaIlbl
ABOJIIOIIMM PACTUTENILHOTO M J>KMBOTHOIO MHpa. ApoMopdo3bl y pacTeHUU U
*KUBOTHBIX. [losiBlIeHUE, pacBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYEeCKOro MHUpa KaK OTpakeHHe -HBoIoUUMUA. OCHOBHBIE
CUCTEMATHUYECKUE TPYIIIbI OPraHU3MOB.

DBOIOLMA YeoBEKa. AHTPONOJIOTUs Kak HayKa. Pa3BuTue mpeacTaBieHuil o
MPOUCXOKIACHUU YeJNOoBeKa. MeTolbl H3ydeHHs aHTpornoreHesza. (CxoactBa H
pa3iauyus 4eIoBeKa U KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEIIOBEKA.



JBrkyiue cuiibl (hakTopsl) aHTponorenesa. HacnencrseHHas U3MEHYUBOCTh
U eCTECTBEHHBIM 0TOOp. OOIIECTBEHHBIN 00pa3 KWU3HHU, W3TOTOBJICHHE OpYIU
Tpy/la, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaIMH U BETBU HBOJIOLIMM YEJIOBEKA: aBCTPAIIONUTEKHU, HenoBek
ymensld, YenoBek mnpamoxoxsuud, YenmoBek HeaHaepTanbcKuid, YenoBek
pa3ymHbIif. Haxolku HMCKOMaeMbIX OCTATKOB, BpeMs CYIIECTBOBAaHHS, 00JacTh
pacnpocTpaHeHus, 00BEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIH.

Yenoeueckue  pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOIEOMIHAS
(eBpaswmiickast),  Herpo-aBCTpajiouaHas  (dKBaTOpHaidbHas),  MOHTOJIOMHAS
(a3uarcko-aMepuKaHcKas).  UYepThl  MPHUCIOCOOJIEHHOCTH  MPEJCTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSIM CyIIeCTBOBaHUs. EMMHCTBO uyenoBEYECKUX pac.
Kpuruka pacusma.

JdeMoHCcTpanuu:

[Toptpersr: ®@. Pemu, JI. Ilactep, A. W. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmumel U cxeMmbl: «BosnukHoBenne CoOJIHEYHOM cucTeMBI», «Pa3BuTHE
opranuueckoro Mwupa», «PactutenpHas kietka», <OKuUBOTHas  KJIETKay,
«IIpokaprornueckas kieTtka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHUE aHATOMUYECKHX YEPT CTPOCHHUS YEJIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJlOoBeKay, «JlpeBHeumue moam», «lpeBaue moau», «llepbie
COBPEMEHHBIE IO, «HeI0BEeUECKHEe pach».

O6opynoBanue:  mymspku — «lIpoucxoxnaenue — demoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, TMUTEKAHTPOMNa, HeaHAepTasiblla, KPOMAHBOHIIA), CIEMKU WIH
U300paXeHUsT KAMEHHBIX OpYAWMA TEePBOOBITHOrO YeloBeKa (KaMHH-YOMIIEPHI,
pyouna, ckpebia), TeOXpoHOJOrMuYeckas TaOnuIa, KoJueKius «DopMbl
COXPAHHOCTU MCKOMAEMBbIX )KUBOTHBIX U PACTCHUI.

JlabopaTopHble U MpaKTH4YeCKue padoThI:

[Ipaktuueckas padora Ne 1. «M3ydyeHune MCKOMaeMbIX OCTaTKOB PAaCTEHUU U
KUBOTHBIX B KOJUICKIIUSIX.

DKcKypeust «IBOJIOIUS OPraHMYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4HbIN WM KpaeBeIUECKUI My3ei).

Tema 3. OpranuzmMbl 4 OKpYysKaolasi cpeaa.

DKOJIOTUS KaK HaykKa. 3a7a4yul U pa3Aeibl SKOJIOTMU. MEeToIbl SKOJIOTHYECKUX
UCCIIEIOBAaHUN. DKOJIIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUSI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIIHAS, IMOYBEHHAS,
BHYTPUOpPraHU3MEHHas.



Oxonornyeckue ¢aktopel. Knaccudukamus 5KoIoruyeckux (aKkTopoB:
abuoTHueckue, OUOTUYECKHME M AaHTPOIOreHHble. JleMcTBUE HSKOIOTMYECKUX
(aKkTOpOB HAa OPTraHU3MBI.

AOGuotnueckue (HakTopbl: CBET, TEMIEPATYypa, BIAKHOCTh. DOTOMEPUOIU3M.
[Ipucnocobnenust  OpraHUu3MOB K  JICWCTBHIO  a0MOTHYECKHX  (DAaKTOPOB.
buonorunueckne puTmsl.

buotnueckue dakTopbl. Buibl OMOTHYECKHUX B3aUMOICHCTBUI: KOHKYPCHITHS,
XHUIIIHUYECTBO, cuMOM03 U ero (opmbl. IlapasuTusm, koomeparusi, MyTyallu3M,
KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHre OMOTUYECKUX B3aUMOJEWUCTBUM MJi CYIIECTBOBAHUS OpPraHU3MOB B
MPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKU nomyiassuuu. OCHOBHBIE MOKa3aTeNln
NOMYJISALIMU: YHUCIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IMPUPOCT,
Murpanus. JJnHaMyKa YMCIEHHOCTH MOIYJISALMHA U €€ PEryIIsILus.

JdeMoHCcTpanuu:

[Toptpetsl: A. 'ymOonbar, K. @. Pynse, 3. I'ekkerns.

Tabmuuer u cxembl: kapta «lIpuponsbie 30HBI 3eMim», «Cpenbl oOMTaHUA
opranu3moBy, «®Doronepuoansm», «llonmymsaunm», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MONYJALNU UHPY30pun-TyPenbkuy, «lIumiesbie nenm.

JlaGopaTopHble M mpakTH4ecKue padoThbl:

Jlaboparopnas pabora Ne 3. «Mopdosornueckue 0COOEHHOCTH PaCTCHUI U3
Pa3HBIX MECT OOMTAHUSY.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPECHKOB
KOJIeycay.

[TpakTuueckas padora Ne 2. «Iloacu€r mioTHOCTH MOMYJISIITUN pa3HbIX BUIOB
pacTeHUn».

Tema 4. CooOuiecTBa M 3K0JIOrHYECKHE CHCTEMBI.

CoobmecTtBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
IpOCTpaHCTBeHHas, Tpoduueckas (nuimeBas). Bunbl-nomunantsel. CBsizu B
ouoIeHo3e.

Okonoruyeckue cucrembl (dkocuctembl). IloHsitTue 00 »sKOcHCTEME U
ouoreoneHoze. @OYHKIMOHAJIbHBIE KOMIIOHEHTBI 3KOCHCTEMbBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIECTB U MOTOK 3HEPTUU B SKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHU d3KocucTeMbl. [IumieBrie nienu u cetu. OCHOBHBIE
NOKa3aTeNM 3KOCHCTEMbl: OHoMacca, MPOAYKIMS. DKOJOTMYECKUE NUPAMUIbL:
OPOAYKLMH, YHUCICHHOCTH, Ouomacchl. CBOMCTBa 3KOCHCTEM: YCTOWYMBOCTb,
camoperyJssinus, pazsutue. CyKueccus.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOMHOIO
WJIM IIUPOKOJIUCTBEHHOT O JIEca.



AHTpOIIOT€HHbIE  YKOCHCTEMBL.  ATPOIKOCHUCTEMBIL. Y POOIKOCHUCTEMBI.
buonornyeckoe 1 X035iCTBEHHOE 3HAUEHHUE arpPO3KOCUCTEM U YPOOIKOCHUCTEM.

buopazHooOpa3zue kak (akTop YCTOMYHMBOCTH »HKocucTteM. CoxpaHeHue
OMOJIOrMYECKOro pazHooOpa3us Ha 3emIle.

VYuenue B. U. Bepuanackoro o 6mocdepe. I'paHuiibl, cCOCTaB U CTPYKTypa
ouoceprr. Kuoe BemectBo U ero (ynkmuu. OcoOeHHOCTH OMochepsl Kak
ro0anbHOM 3KOCUCTeMBbl. J[MHamuueckoe paBHOBecue M oOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOre€OXMMHUYECKHE LUKIIbI 3JIEMEHTOB (yriieposa,
a3zoTa). 3oHaLHOCTh Oruochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiu. AHTPOIIOreHHbIE U3MEHEHHs B Orocdepe.
['mo6ansHbBIE 2KOIOTHYECKHUE TPOOIEMBI.

CocyiectBoBaHue MpUpobl U yenoBedyecTBa. CoxpaHeHue OuopazHoodpaszus
KaKk oOCHOBa ycToWuuBocTH Ouocdepbl. OCHOBa pPaMOHAIBHOTO YIPABICHUS
IPUPOIHBIMU PECypcaMu U MX UCIOJIb30BaHUE. J{oCTHKeHusT OMOJIOTMU U OXpaHa
MIPUPO/IBI.

JlemoHcTpanum:

[Toptpersl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuuer u cxembl: «llumessie Henu», «bUOLEHO3: COCTaB M CTPYKTYpay,
«IIpuponubie coobmectBay, «llenmu mnuTaHus», «IKOJOTHYECKAs TUPAMHUIAY,
«buocdepa u yenoBex», «IKOCUCTEMA MHPOKOIMCTBEHHOIO JIeCcay, «IKOCUCTEMA
XBOMHOrO  Jjeca», «buoleHo3 Boaoéma», «ArporeHosd», «lIpumepHbie
AHTPONOT€HHBIE BO3/IEMCTBUS HA IPUPOLY», « BaxkHEWIIME HCTOYHUKHN 3arps3HEHUS
BO3yXa M TPYHTOBBIX BOA», «IlouBa — BakHelias cocraBistomas ouocheps,
«®Daktopel  gerpagaruu nouBy,  «llapaukoBeiii  AddexTy,  «DakTOphI
pPaIuoOaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas crpykrypa Ouochepsi»,
«Pacmpoctpanenune ku3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsl»,
«Kpyrosoport yriepoaa B Ouocdepe», «KpyroBopor a3ora B Ipupoze».

O6opynoBanue: Mojeb-anmaukanus « TUnuyHble OMOLIEHO3b», TepOapuii
«PactutensHbIe coo0MIEecTBa», KoIeKnn «buoienosy, «Bpeaurenn BaxHEHTNX
CEJIbCKOXO3IUCTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKIIUU PACTCHUMN U KUBOTHBIX,
MPUHAAJIEKAIINE K PA3HBIM 3KOJIOTMYECKUM Tpynnam ogHoro Buaa, KpacHas kaura
Poccuiickoit  ®@enepaunn, H300paKEHHUSI OXpaHSIEMbIX BHJIOB pACTEHUH U
KUBOTHBIX.



IUDTAHUPYEMBIE PE3VIJIbTATbI OCBOEHUMA IIPOI'PAMMBI 11O
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBnMBarTCid TpeOOBaHUSA K pe3yJibTaTaM
OCBOCHHUs  OOYyYalOIMMHUCSA TIporpaMM  CpeIHero olmiero  o0pa3oBaHUS:
JMYIHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUs Ipeamera «buosorus»
BBIJICJIEHBI CJIEIYIOLINE COCTABJISIOLIME: OCO3HAHHUE OOYYaIOUIMMUCSH POCCUHCKON
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENEIECHNI0, HAJIMYUE MOTHBalMM K oOydeHHto  Ouosorum,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIECHMM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW W HCTOPHUYECKUX TPAAUUUN Pa3BUTUA OHOIOTMYECKOrO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTH OOY4YaOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH I1[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMHM, MPHUCYIIUMHU CHCTEME
OMOJIOrMYecKoro 00pa3oBaHUs, HaJIMYME SKOJIOTMYECKOTrO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh LENIU U CTPOUTD KU3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHHS IpeaMera «buosorus» JOCTUTaroTCs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMHU ILEHHOCTSMHU, MPUHATHIMU B OOILECTBE MpaBUJIAMU U HOpMaMu
NOBEJEHUSI U CIOCOOCTBYIOT IIpOLECCaM CaMOIO3HAHUS, CaMOBOCHUTAHMS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBO)XEHUS K 3aKOHY M IPaBOMOPSIKY, YEJIOBEKY TPyJa U CTaplIEMy MOKOJIECHHUIO,
B3aMMHOI0 YB@)XCHUs, OEpPEKHOTO OTHOUIEHUS K KyJIbTYPHOMY HAcCJIEIUI0 U
TpaauLMsIM MHOTOHaUMOHalnbHOTrO Haponxa Poccuiickont ®denepauuu, npupone u
OKpYKaroIlen cpeie.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI ydyeOHoro mnpeamera «buonorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTB U CITIOCOOHOCTH 00YUaIOIUXCsI PYKOBOICTBOBATHCS
Cc(OPMUPOBAHHOW BHYTPEHHEH MMO3UIUEN JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIBITA M ONBITA ACSATEIBHOCTU B MPOLECCE PEAIM3aLMN OCHOBHBIX HAaIlpaBJICHMI
BOCIUTATEJIbHON JESTENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMK 00YYarOUIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;



OCO3HAHKE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 003aHHOCTEH, yBaXKEHUE 3aKOHA
Y TIPaBOMNOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JEATEILHOCTH MIPH CO3IaHUU YUEOHBIX
POEKTOB, PpEUICHUW Yy4eOHBIX U TIO3HABATENBHBIX 3aJlad, BBINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSATh COOCTBEHHYIO TMO3WIIMIO TI0O OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U O0BACHSTH €€

YMEHUE Y4YUTHIBaTh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSA JIIOJICH C pa3HBIMHU YOCKIICHUSIMH, KyJbTYPHBIMHA [IEHHOCTSIMU U
COLIMAIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B IMPOILECCE COBMECTHOT'O BBIMOJHEHUS
y4eOHBIX, TIO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OINIMOHEHTOB IMpH OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OHMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU I€SITEIBHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTb POCCUICKON IPaKTIaHCKON UIAEHTUYHOCTH, TAaTPUOTHU3MA,
YBaXEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Tiepenl PoauHol, ropgoctu
3a CBOM Kpail, CBOKO PoauHy, CBOM SI3bIK M KYyJbTYPY, IIPOLLIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJICANIO U MaMSTHUKAM TPUPO/IBI,
JNOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHHUE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAYCHHS OWOJIOTMM B TIO3HAHUM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIEeCTBa;

ujeiiHas yoeXI€HHOCTb, TOTOBHOCTh K CIYK€HHUIO W 3ammte (OrTedecTBa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHHUE TyXOBHBIX IEHHOCTEW POCCUIUCKOT0 HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEACHMS;

CIIOCOOHOCTh OLIEHUBAaTh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHWE JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYUBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJIMTENSIM, CO3[JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHUS LEHHOCTEN CEMEWMHOM KW3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUH;



MOHUMAaHUE YMOIIMOHATLHOTO BO3CUCTBUS )KMBOU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuveckoro BocnuTaHusa, GopMHUPOBAHMA KYJbTYPbI 310POBbSl H
IMOIMOHATBHOI0 0J1ar ONMmoJIyYus:

MMOHUMAaHUE U PeasTi3alus 3/J0pOBOr0 U 0€30IMacHOro 00pa3a KU3HH (310pOBOE
MUTaHuE, COOJI0/IEHNE TUTUEHUYECKUX MPaBUII U HOPM, COQJTAaHCUPOBAHHBIN PEKUM
3aHATHUI W OTAbIXa, peryisipHas (Qu3uyeckas aKTUBHOCTb), OEpeKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DM3MYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE [IEHHOCTH TpaBUJ HWHJAMBUAYATBHOIO M  KOJUJIEKTHUBHOTO
0€30MMacHOr0 MOBEJICHUS B CUTYAITUSX, YTPOKAIOIINX 30POBBIO M KU3HU JIFO/ICH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHBIX NMPUBBIYEK (YMOTpeOIeHUs
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPY/lY, OCO3HAHUE LICHHOCTU MacTEPCTBA, TPY0I00HUE;

FOTOBHOCTh K AaKTUBHOW JAEATEIPHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CaMOCTOSITEILHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

WHTEpPEC K pa3NuyHbIM cdepaM MpoPecCHOHAIBLHON ACSITEIIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U peaJu30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEW JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIUTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOILIIEHUE K TPUPO/I€ KaK UCTOUHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CYIIeCTBOBaHUS,

MOBBIIIEHUE YPOBHS HKOJOTHYECKOM KyJNbTYphl: MPUOOPETCHUE OMbITA
IUTAHUPOBAHUSA TIOCTYNKOB M OIEHKM KX BO3MOXHBIX TMOCHEICTBUI ISt
OKPYKaloIeH CPebI;

OCO3HAaHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel HX
penieHus;

CIIOCOOHOCTB UCIOJIH30BATh IPUOOPETAEMBIC ITPU U3YUCHUU OUOJIOTUM 3HAHUS
U yMEHHMS TpU  peIIeHHH 1poOJeM, CBA3AHHBIX C  PalMOHAIbHBIM
NPUPOJONOJIb30BaHUEM  (COOJIO/ICHHE  TMpaBWJI  TOBEJAEHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B DJKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, Orochephl);



aKTUBHOE HENPUATHE JEHCTBUM, IPUHOCALINX BPE OKPYXKAIOLIEH IPUPOAHON
cpee, YMEHHE IPOrHO3MPOBATh HEOJAronpUITHBIE SKOJOTMUECKUE MOCIEICTBUS
MPEATPUHUMAEMBIX JEUCTBUM U NTPEAOTBPAILATD HX;

HaJIM4ue Pa3sBUTOIO HKOJOTHUYECKOTO MBIIUICHUS, JKOJIOTMYECKOU KYJIbTYPBI,
OIBITA NEATEIbHOCTU DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOU JAEATEIBHOCTHU DKOJIOTMUECKON
HaITPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON NMPAKTUKH, OCHOBAHHOTO Ha JTUAJIOTe
KYJbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPILIECHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJIbTYpPHl KaK CpEICTBA
B3aMMOJCUCTBUS MEXY JIFOIbMU U ITIO3HAHUS MUPA;

NOHMMaHUE creuu(pUK OHOJIOTMM Kak HayKd, OCO3HaHHsA €€ poJid B
(OpMHUPOBAHUHU PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JIaHUU IEJIOCTHOTO
MpPEICTaBIeHUd 00 OKpYXKaroUIeM MHUpPE KaK O €IUHCTBE MPUPOAIbI, YEJIOBEKa U
obmiecTBa, B IO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelieHuH mpodiem
COXPaHEHHMS IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHHU ISl COBPEMEHHOM LMBUIIM3ALUU:
oOecrieyeHus: HOBOI'O YpPOBHSI Pa3BUTUSA MEAULMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH,  CIIOCOOHBIX  pellaTh  PECypCHbIe  MPOOJIEMBl  Pa3BUTHS
YeJI0BeUEeCTBa, MOMCKA MyTel BhIXO/a U3 TJI00ATbHBIX SKOJIOIMUECKHX MpoOJieM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PAMOHAILHOMY
UCMOJIb30BAaHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IMOJYyYEHUU OHOJIOTMYECKUX 3HAHMU B LEIAX
MOBBIIIEHUST OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acT (PYHKIMOHAJIbHOM IPpaMOTHOCTU oOydaroumxcs, (GopMupyemMon
MpU U3Y4ECHUU OMOJIOTHH;

IIOHMMAaHUE CYIIHOCTU METOJOB ITIO3HAHHUSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIONb30BaTh IIOJydaeMble 3HAHUS JJI1 aHalu3a u
OOBSICHEHHUS SBIIEHUW OKPYXKAIOIIEro MUPA U MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LIEJIBIO MTOYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUSA IS
pelieHust Npo0JieM B peabHbIX )KU3HEHHBIX CUTYyaIIUsX;

OCO3HAaHWE LEHHOCTH HAYYHOW JEATEIBHOCTH, T'OTOBHOCTH OCYIIECTBISATh
IIPOEKTHYIO U UCCIIEI0BATENIbCKYIO AEATEIbHOCTh MHANBUYAIbHO U B IPYIIIIE;



T'OTOBHOCTB 151 CITOCOOHOCTh K HCIIPCPBIBHOMY 06pa30BaHI/II-O )41
CaMOO6pa3OBaHHIO, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 1O OWOJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yibTaThl OCBOEHHUSI yueOHOro mpeaMera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIe I (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYJaAIONTUXCS
MEXIUCITUTUTMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIC MOHATHS, OTPAKAIOIIHE
I[EJIOCTHOCTh HAy4yHOW KapTWHBI MHUpa W CHEUU(PUKY METOIOB TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEUIECTBO, YHEPrUsl, SBJICHUE, MPOIIECC,
CUCTEMA, Hay4YHbIM (akT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HccieioBanne, HaOoIeHNe, U3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), YHUBEPCATbHEIC
yueOHble JeMCcTBUA (TIO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYISATUBHEIC),
oOecrneynBaromue GopmMupoBanre GyHKIMOHAILHON IPAMOTHOCTH U COLIMATBbHOU
KOMIIETCHIIMM ~ OOYYaloIIUXCs, CHOCOOHOCTh OOYYaIOUIMXCS  UCIOJIb30BaTh
OCBOEHHBIE MEKIUCIIUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUS U YHUBEPCAIbHBIC
yueOHbIE JEUCTBUS B MO3HABATEILHONW U COLIMAJIbHON MPAKTHKE.

MeranpenMeTHbie pe3yabTaThl OCBOEHHUS MPOrpaMMbl CPEAHEro O0OIIero
00pa30oBaHUs JOJKHBI OTPAXKATh:

OBaanenne YHHUBEpPCATbHBIMHI yueOHbIMU NMO3HABATEJILHBIMU
AeCTBUAMMU:

1) 6a3oBble JJOrnYecKmne JeiCTBHUs:

CaMOCTOSITEILHO  (OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpolJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEGHWUU 3HAHUW TPUEMBI JIOTMYECKOIO MBIILICHUS
(aHanmu3a, cUHTE3a, CpaBHEHUS, Kiaccudukanuu, 0000IEeHNS ), PACKPHIBATH CMBICIT
OMOJIOTUYECKUX TMOHATUM (BBIACIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C JPYTUMHU MOHSITUSIMH);

ONpENEATh eI JeITeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HUX
JIOCTUXKEHHUS, COOTHOCUTH PE3YyJIbTaThl IEATEILHOCTH C MOCTAaBJIECHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJOTMYECKUE MOHATHUS 111 OOBSICHEHUS! (PAKTOB U SBJICHHI
YKUBOW MPUPOJIBL;

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHIAYKTUBHBIC, JEIYKTHUBHBIE, IO
AQHAJIOTHHU), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMEHSITH CXEMHO-MOJIETbHBIE CPEICTBA JJIs PEICTABJICHUS CYIIECTBEHHBIX
CBS3€M W OTHOIIEHWH B M3y4yaeMbIX OHOJIOTHUYECKHX OOBEKTaX, a TakKKe
MPOTUBOPEUUM PA3HOTO POAA, BBISBICHHBIX B Pa3IMUHBIX HHEGOPMAIMOHHBIX
HMCTOYHUKAX;



pa3pabaThiBaTh IUIAH pEIICHUs NpOOJEMBbl C YYETOM aHalIM3a UMEIOLIUXCS
MaTEpPUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPAMHUPOBATH U BBITIOJIHITH padOTY B YCIOBUSAX PEAIbHOT0, BUPTYAIbHOTO
¥ KOMOMHHUPOBAHHOT'O B3aMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIENOBATEIbCKHIE eHCTBHUSA:

BJIaJIeTh HAaBbIKaMU y4€OHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JEsITEbHOCTH,
HaBbIKAMU  pa3pellieHHs MNpodJieM, CHOCOOHOCThIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJ/IOB PELICHMS IPAKTUUYECKUX 3a7a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIIOJIb30BaTh pPa3jU4HbIC BUJABI JEATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHUS, €ro WHTEPIpETalny, MPeoOpPa3OoBaHUIO M TPUMEHEHHUIO B Y4EOHBIX
CUTYaIUsIX, B TOM YHUCIIE IIPU CO3AAHUU YUEOHBIX U COLIMAIIBHBIX IIPOEKTOB;

¢dbopMupoBaTh HAYYHBIA TUI MBIIUICHUS, BIaJE€Th HAYYHON TEPMUHOIIOTHEH,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
NESATENbHOCTU U XKU3HEHHBIX CUTYalUsX;

BBISIBIIATE IIPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyaJM3UpOBATh 3a/]ady,
BBIIBUTATh THIOTE3Y €€ pelIeHUs, HAXOIUTh apryMEHTHI JIJIsl TOKA3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPHUH PELLICHMUS;

AHAIN3UPOBATH TIOJYYEHHBIE B XOJ€ pELICHHS 3aJadyd  Pe3yJIbTarThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBJISTh IEJICHANIPABICHHBIM TOUCK TEpeHoca CPEelCTB M CIOCOOOB
JENCTBUS B MPOPECCHOHATILHYIO CPENy;

YMETh IEPEHOCUTh 3HAHUS B I03HABATEJbHYI0 M IPAKTUYECKYIO 00J1acTH
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WJEH, MpEJIaraTh OPUTMHAIbHBIE MOAXOAbl U PEIICHHS,
CTaBUTh MPOOJIEMBI U 33]1a4H, JOMYCKAOIINE ATbTEPHATUBHBIE PELICHUS.

3) pa6ora ¢ uapopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKCTe y4eOHOro
nocoOus, HAy4YHO-TIONYJSAPHOW JIUTEpaType, OHOJIOTMYECKUX CJOBapsX H
CIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B MHTepHeTe), aHaIu3upoBaTh
UH(OPMAIIMIO Pa3JIMYHBIX BUIOB U (POPM IPE/ICTABIICHUS, KPUTUUECKU OLIEHUBATh
€€ JJ0OCTOBEPHOCTh U HEMTPOTUBOPEYUBOCTb;



(GopMyIupoBaTh 3aPOChl U MPUMEHATh PA3IMYHbIE METOJbI IPU MOUCKE U
orbope Ouosiornueckoir MHGoOpMauu, HEOOXOJUMON JJisl BBINOJIHEHUSI y4EOHBIX
3ajady;

npuoOpeTaTb ONBIT HCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIONBb30BAHUS PA3TUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  MpEACTaBICHUS
Ounonornyeckoi uHpopmManuu (CXeMbl, rpapuKu, JUarpaMMbl, TAOJIUILIbI, PUCYHKH U
Zpyroe);

UCTIONb30BaTh HAYYHBIA SI3BIK B KAdecTBE CpEICTBA MpH padoTe C
Oouonornueckol uHGpoOpMaluend: TNPUMEHSATh XUMHYECKHe, (usnueckue Hu
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBL, (HOpMYIbl, a00peBUATypy, HOMEHKIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJaJ€Th  HABbIKAMM  DPACIIO3HABAaHUS W 3allUThl  MH(OpManuy,
MH(OPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€ICTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, aKTUBHO y4aCTBOBATh
B JMaJOre WM AUCKYCCHUHU MO CYIIECTBY 0OCyXJaeMoil TeMbl (yMEHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYKJICHUS OTHOCHUTEILHO BBIMOJHEHUS TpeaiaraeMoi
3aJja4uM, YYUTHIBaTh MHTEPECHl U COTJACOBAHHOCTH MO3UIUHN JIPYIHMX YYaCTHUKOB
JUaora Wiv JUCKYCCHH);

pacro3HaBaTh HeBepOabHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHHE
COLMABbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIlui,
YMETb CMAr4aTh KOH(QIMKTBI U BECTH NIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU CHOcOOaMU OOIIECHUS U B3aUMOJCHCTBHS, MOHUMATh
HaMEpPEeHUs APYTuX JItOJIeH, MPOSBISATh YBAKHUTEIbHOE OTHOIIEHUE K COOECeTHUKY
U B KOPPEKTHOHN (popMe GOpMyIMPOBATh CBOM BO3PAKEHHUS,;

pPa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJCTB.

2) coBMeCTHAs IeSTeJbHOCTD:

MOHUMATh W HCIOJb30BaTh MPEUMYIECTBA KOMAHIHON M WHIMUBHIYaTbHOM
paboThI IpU pEIICHUH OUOJIOTUYECKOM MPOo0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBHIX (OPM B3aUMOACHUCTBUS MPH PEIICHUH YUeOHOW 3a1a4H;

BbIOMpaTh TEMaTUKY U METOJbl COBMECTHBIX JACUCTBUN € Yy4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO UJIeHa KOJJICKTHBA;

OPUHUMATh IIeTd  COBMECTHOH  JESITENbHOCTH, OpraHW30BBIBATH U
KOOPJIUHUPOBATh JEUCTBHUS MO €€ JOCTHXKEHHUIO: COCTaBJISTHh IUIAH JICMCTBUU,



pacnpenensTh poiau ¢ Y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pE3YJbTaThl
COBMECTHOU PabOThI;

OLICHMBATh KA4ECTBO CBOET0 BKJIAJa M KAXK/I0I0 y4aCTHHUKA KOMaHAbl B OOIIUI
pe3yJbTaT 10 pa3padOTaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE MPOEKThI, OLIEHUBAThb HWJIEW C TO3ULIMA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IIOBEACHHE B PA3IMYHBIX
CUTYaLUsIX, TPOSBIISATh TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

OgyageHne yHUBepCAIbHBIMHU PeryJATUBHBIMHU ACHCTBUAMM:

1) camoopranu3amnusi:

UCIOJb30BaTh OHMOJOrMUECKUE 3HAHHS i1 BBIABICHHUS MpoOIeM H UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYAIIHSIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUM I1I€NEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHUSAX W MOCTYNKaX IO OTHOLIEHHIO K KUBOH MPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBJIATh MO3HABATENbHYIO JEATEIbHOCTh, BBISBISATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJISITH IIJIaH PELICHUS TPOOIEMBI C YUETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHI;

JIaBaTh OILIEHKY HOBBIM CUTYAaIlUsIM;

paclupATh paMK1 y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPeANOYTEHHIH;

JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pellIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKON HSPYAMIIMH B
pa3HBIX O00JIACTSX 3HAHWN, MOCTOSHHO TOBBIIATH CBOW 0Opa30BATENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJQJIETh  HABbIKAMH  IO3HABAaTEJIbHOM  pePIEKCMU  KaK  OCO3HaHHUS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HX pE3ylbTaTOB U
OCHOBaHMI, UCHOJIb30BaTh MPUEMBI peduieKCUM AJIi OLUEHKU CHUTYyallluH, BbIOOpa
BEPHOI'0 PEIICHMUS;

YMETh OLICHUBAaTh PUCKHM M CBOEBPEMEHHO NIPHUHUMATh PEIIEHUS 10 HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TMpPU aHAJU3€ pPe3YJIbTaTOB
NEeSATENbHOCTH;



3) npuHATHE cedsl M APYTUX:

IPUHUMATH ce0sl, MOHUMAasi CBOM HEJOCTATKH U IOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI W apryMEHTHl JAPYIMX IPH aHAIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO IPYTUX HA OLIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYTrOro YeaoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarthl ocBoeHus mporpamMmbl COO mo Ouosoruu Ha
06a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI AEHCTBUN MO OCBOEHUIO, UHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JESTEIBHOCTU MO MOJYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3NMYHBIX YYEOHBIX CUTYalUSX, a TAKK€ B PEabHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouoinorweil. B mporpamme mnpeameTHbie
PE3yNbTAThl IPEICTABIEHBI IO F0JaM 00y4YEeHUSI.

[IpenmeTHbIE pe3yabTaThl OCBOEHHs yueOHoro npeamera «buonorus» ¢ 10
KJacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUU O MECTE U POJH OUOJIOTHMHM B CUCTEME HAYYHOI'O
3HAaHUS €CTECTBEHHbIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KAPTHHBI MUPA U HAYYHOI'O MHUPOBO33PEHUSA, O BKIIAJIE POCCHUCKHX H
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHATILHOM
IPAMOTHOCTH Y€JIOBEKA JJI PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEP)KaHHE OMOJOTMYECKUX TEPMHHOB M TOHSTHI:
KHU3Hb, KJIIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U NMPEBPAILICHUE YHEPTUH),
roMeoctas (caMOperyJysiusi), ypOBHEBas OpraHu3alus KUBBIX  CHUCTEM,
CaMOBOCIIPOM3BEICHNE (PENPOAYKLMS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHHE U3JIaratb OHOJOTHYECKHe Teopud (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsA, LIEHTpaJibHAs J0TMa MOJIEKYJsIpHOM Owuonoruu), 3axonsl (I
Mennens, T. Moprana, H. Y. BaBunioBa) u yueHust (0 1eHTpax MHOTooOpasus u
MPOUCXOXKEHUSI KyIbTYpHBIX pacTeHuid H. 1. BaBunosa), onpenensiTe rpaHuIlbl UX
NPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOIr'O MMO3HAHUA B OMOJOrUU: HAOIIOEHUE U
ONMCAHUE YKMBBIX CUCTEM, IPOLECCOB W SBJICHUM, OpraHU3alvs U IMPOBEICHUE
OMOJIOrMYECKOro SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3bI, BBISIBIEHUE 3aBUCUMOCTH
MEXAY HCCIENYEeMbIMU BEIMYMHAMH, OOBSICHEHUE TNOJNYYEHHBIX PE3YJIbTaTOB,
VICTIOJIb30BAHHBIX HAYYHBIX IMOHSATHM, TEOPUM U 3aKOHOB, YMEHUE JIE€JIaTh BBIBOJbI
Ha OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;



YMEHME BBIACIATH CYIECTBEHHBIC IPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEIIECTB M NPEBPAIICHUS SHEPIUM B KIIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO0 M DHEPreTUYeckoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHMS, Pa3MHOXKEHHS, HWHIUBUIYAJbHOTO pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSITh NOJyYEHHbIC 3HAHUS AJI1 OOBACHEHUS OMOJOTrMYECKHX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KU3HU C IeNplo obecriedeHus Oe30MacHOCTH CBOETO 3J0POBbS U 310POBBS
OKpYKaroUIUX JII0AeH, COOMI0IEHUsI HOPM I'PAMOTHOT'O MOBEAEHUS B OKPY>Karolen
MPUPOTHON Cpeae, MOHMMaHHEe HEOOXOAMMOCTH HCIOIb30BAHUS JTOCTHXKEHUMN
COBPEMEHHOU ouonoruu u OMOTEXHOJIOTHIA I PaLOHAIIBHOIO
IPUPOIONOJIB30BAHUS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETHYECKUE 33Ja4d Ha MOHO- U
IUTUOPUIIHOE CKPELMBAaHUE, CLEIUICHHOE HACJIEOBAHUE, COCTAaBIIATh CXEMBI
MOHOTMOPHIHOTO CKPELIMBAHMS JUIsl IPEICKa3aHusl HACIEAOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINIOJHATH J1a0OpaTOpHbIE M IMpakTHUYeCKue paboThl, COOIIOATH
npaBujia pu padboTe ¢ ydeOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTUYECKH OLEHUBaThb W HHTEPIPETHPOBATh HHGPOPMAIIIO
OMOJIOTUYECKOTO  COAEP)KAaHUS, BKIIOYAIOIIYIO TCEBIOHAYYHbIE 3HAHUS U3
pa3MYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBOM MH(pOpMAIMK, HAydHO-TIONYJIIPHbIE
MaTepuabl), THUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIECAOBAaHUI B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOT U H;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCBMEHHBIE M YCTHBIE COOOILEHUS,
000011ast OMOJIOTMYECKYI0 MHPOPMALIMIO U3 HECKOJIbKHUX MCTOYHHUKOB, I'PAMOTHO
MCIOJIb30BaTh MOHATUUHBIN anmapat OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOeHHs ydueOHoro mpeamera «buonorus» 6 11
Kacce TOIDKHBI OTPAXKaTh:

c(OPMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAyYHOTO
3HAaHUS E€CTECTBEHHBIX HAyK, B (OPMHpPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTUHBl MHpAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX H
3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA I PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCcKpbIBATh COICpKaHUE OMOJIOrMYECKUX TEPMHUHOB U MOHITHI: BU/,
MOMYJISAIUs, TeHODOH, HBOJIONMS, IBWXKYIIME CWIbI ((aKTOphl) SBOJIOIUH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUJ000PAa30BaHUE, HKOJIOTMYECKUE (PaKTOPHI,
HKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEIYLEHTbl, LENU MNUTaHUS,
AKOJIOTHYECKasl mupamMua, OuoreoreHos, ornochepa;



YMEHHME u3JlaraTh OHOJIOTMYECKUE TeopuH (IBOMIOIMOHHAS Teopus Y.
JlapBrHa, CHUHTETHMYECKass TEOpUs OHBOJIIOLMU), 3aKOHBl M 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HAaNpaBJICHUW U
nyreit sBomonru A. H. CeseprioBa, yuenus o 6mocdhepe B. M. Bepuanckoro),
OTIpEeNIEISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHUE BJIaJIeTh METOJIaMl HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOJIIO/IEHUE U
OINKCAaHUE JKMBBIX CUCTEM, MPOLECCOB M SIBICHUH, OpraHu3alus U IMPOBEJICHUE
OMOIOrMYECKOr0 IKCIIEPUMEHTA, BBIIBIYKEHUE TUTIOTE3bI, BEISIBICHUE 3aBUCUMOCTH
MEXJy HCCIECIYyeMbIMU BEJIMUYMHAMU, OOBSICHEHHE IOJYyYEHHBIX PE3yJbTaTOB,
UCTIOJIh30BAaHHBIX HAYYHBIX TOHATHNA, TEOPUA W 3aKOHOB, YMEHHE JENIaTh BBIBOIBI
HA OCHOBAHMH TOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHUS OHOJOTHYECKHX
OOBEKTOB: BUJOB, TMONYJSALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLEHTOB,
OMOreoIeHO30B ¥  JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJEICTBEHHOU
U3MEHUYMBOCTH, €CTECTBEHHOr0 OTOOpa, BHA000pa30BaHMs, MPUCIIOCOOIECHHOCTH
OpPraHu3MOB, JEHCTBHS HKOJIOTMYECKUX (PAaKTOPOB Ha OpraHU3MBI, MEpeHoca
BEIIECTB M TIOTOKA HJHEPrUM B DKOCHUCTEMAaX, AHTPOIOTCHHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpPOTa BEILIECTB M OMOr€OXHMHYECKUX
LMKJIOB B Onocdepe;

YMEHUE MPUMEHATh NOJyYEHHbIC 3HaHUS AJI OOBACHEHUS OMOJOTrMYECKHX
IIPOLIECCOB W SIBJIEHUMW, JUISl NPUHATUSA NMPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C Lenblo obecriedeHuss Oe30MacHOCTH CBOEro 3J0POBbS U 3]I0POBbS
OKPYKaIOIUX JIt0/IeH, COOTIOACHHSI HOPM TPaMOTHOT'O MOBEICHUS B OKPYXKaroIIen
NPUPOTHON Cpefie, MOHMMAaHME HEOOXOAMMOCTH HCIIONIb30BAHMS JTOCTHKCHHM
COBpEMEHHON OMOJIOrHH JIJIsl pallMOHATBHOI'O MIPUPOI0NOIb30BaAHMUS;

YMEHHUE peliaTh 3JeMEHTapHbIe OMOJOTMYECKUE 3a7auM, COCTABISITH CXEMBI
MepEeHOCca BEIECTB U IHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpaKTHYECKHE pPaldoThI, COOIIOAATH
npaBuja npu padbote ¢ yueOHBIM M JIA0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTUYECKH OIEHUBaTh W HHTEPIPETHPOBATh HHGPOPMAIHIO
OMOJIOTUYECKOTO  COACP)KAaHUS, BKIIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3NIUYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBOM MH(pOPMAIINH, HAYIHO-TIOMYJISIPHBIC
Marepualbl),  paccMarpuBaTh  TJIOOAJIbHBIE  DKOJOTUYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO TO3UIIHIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011as Onosiornueckyro HHGOPMAIIUIO U3 HECKOIbKUX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN anmapar OUOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB u TeM uu(poBbIe
Ne n/m P Kourposbubie | Ilpakruyeckue (upp )
NMpoOrpaMMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
bubmioreka [IOK
1 b 2 0.5
MOTIOTIDL R Hayka https://m.edsoo.ru/7f41¢c292
bubmioreka [IOK
2 XK 1
VIBRIC CHUTCGMEL M HX Oprattusaiit https://m.edsoo.ru/7f41c292
. bu6mmnoreka [JOK
3 XUMHUYECKHUM COCTaB U CTPOCHHE KIIETKU 8 1 https://m.edsoo.ru/7f416292
bu6moreka [JOK
4 XK 6
VSHEACHTCIILHOCTL [T https://m.edso00.ru/7f41c292
5 Pa3MHOX€eHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 1 bubmotexa [JOK
OpraHU3MOB https://m.edso0.ru/7f41¢c292
5 HacneacrBeHHOCTh U K3MEHYHMBOCTD 8 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opraHu3zmMoB. OCHOBBI 3 bubmmorexa [IOK
OMOTEXHOJIOTUH https://m.edso00.ru/7f41c292
bubmioreka [IOK
8 P 1
FIEPBEOE SRS https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KUIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aeioB H TEM nudpoBbIe
Ne n/m past Kontpoiasbnsbie | IlpakTHyeckue (mupp )
NnporpamMmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 DBOIIOLIMOHHASA OUOJIOTUI 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
BoO3HHMKHOBEHUE U Pa3BUTHE KU3HU HA bubmmoreka LIOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bubmioreka [IOK
1
3 OPpraHu3MEL i OKpYKaioIIas cpena > https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 E:f;;?::g;gg}é f41cc74
bu6mmoreka [JOK
5 P 2
C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10
. 34 0 2.5

I[TPOIT'PAMME



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

HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosauvecTBo yacoB DJIeKTPOHHBbIE
" Tema ypoka Kourpoabnsie | IlpakTnueckue Aata mipposkie
n/n Bceero u3ydeHusi | oOpa3zoBareibHbIE
padoThI padoThI
pecypchbl
bu6moreka IIOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edso00.ru/863e632a
Metoasl mo3HaHUS )KUBOU
npupozsl. [IpakTuueckas pabora
2 NIQ) lp«Ii[IcnonI;OBaHHe pasinHHx 1 05 Bu6mmorexa [IOK
https://m.edso00.ru/863e6122
METOZ[OB MPH U3y4YECHUU
OMOJIOrTYECKUX 00BEKTOBY
3 Buonornueckue CHCTEMEI, 1 bu6moreka [JOK
MIPOLIECCHI U UX U3yUYEHUE https://m.eds00.ru/863e6564
4 XuMU4eckuii coctaB KieTku. Boma 1 bubmmoreka [IOK
Y MUHEPAJIbHBIE COJIN https://m.edsoo.ru/863e674e
but6moreka [JOK
5 benku. CoctaB u cTpoeHHE OEITKOB 1 https://m.edsoo.ru/863e6b72
depmeHTb — OHOJIOrHYecKre
Karanu3atopsl. JlabopaTopHas
6 paborta Ne 1 «3yuenne 1 05 bubmmorexa [IOK
KaTaIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha TpUMepe aMHUIIa3bl
WA KaTaa3bl)»
bu6moreka [JOK
! Yraesozet. Jlmm et 1 https://m.edso0.ru/863e6870



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

Bbu6morexa IIOK

8 Hyleniosbie kncnotsl. AT® https://m.edso0.ru/863e6d5¢
9 Hcropus n MeToabl U3yueHus bu6mmoreka [IOK
kietku. Kinerounas reopust https://m.eds00.ru/863e6e88
10 Kierka kak 11eJ10cTHAs >KUBAast
cucTeMa
CrtpoeHnue 3yKkapuoThd eCKOi
kietku. JlabopaTopHas pabora Ne 2
«M3yueHune cTpoeHUs KIETOK bu6motexa [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OITHCAHUECH
bubmmoreka [IOK
12 ObMmeH BEmECTB MM METa00 MM https://m.edso00.ru/863e766¢
but6moreka [JOK
13 dorociires. Xemocires https://m.edso0.ru/863e7c98
. bubmorexa [IOK
14 ueprerutieckitii oomen https://m.edsoo.ru/863e7aae
KU3HEeHHBIN UK KIIETKU.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabora Ne 3 05 bubmotexa IIOK
«Habmronenne MuTO3a B KJIETKaX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MHUKPOITpENapaTax»
16 BuocunTes Oenka. Peakius bubmmoreka [IOK
MaTpUYHOT'O CHHTE3a https://m.edso00.ru/863e796e
17 Tpancnsaius — OMOCHHTE3 Oelka bubmotexa [JOK

https://m.edso00.ru/863e796¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexknerounsle popMbl KU3HU — bu6mmoreka [IOK
BHPYCHI https://m.edso0.ru/863e7540
but6moreka [JOK
19 @DopMBl pa3MHOKEHHSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmnoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE TIOJOBBIX
kJeToK. OTUI0J0TBOpEHHE.
21 JlaGoparopHas pabora Ne 4 05 bubmotexa IIOK
«M3yyeHne cTpoeHus MOJ0BBIX https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKPOITpernapaTax
99 NunuBuyanpHOE pa3BUTHE bu6motexa [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'enernka — Hayka o
23 HACJIEICTBEHHOCTH U Bubmiorexa [OK
https://m.edso00.ru/863e86f2
W3MEHUYHUBOCTHU
3aKOHOMEPHOCTH HACIIETOBAHUS
24 HpI/I3HaK0]I3). MOHorI/IGpI/II;LHoe bubmorexa LIOK
https://m.edso00.ru/863e8878
CKpellMBaHue
UTUOPUTHOE CKPEIIUBAHHE.
25 gaKOH EejaBHcmforLE bubmorexa TOK
https://m.edso0.ru/863e89a4
HaCJIeI0OBaHUS MTPU3HAKOB
CuerieHHOE HacJIeIOBaHUE
26 npu3HakoB. JlabopaTopHas pabota 05 bu6motexa [IOK

Ne 5 «M3ydyeHue pe3ysbTaToB
MOHOTHOPUTHOTO U TUTHOPHUTHOTO

https://m.edso00.ru/863e8c60



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
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

CKpeIlMBaHus y Jpo30(duibl Ha
rOTOBBIX MUKpOIIpEnaparax»

I'enernka nona. Hacnenosanue bu6moreka [JOK
27 1
MIPU3HAKOB, CLIETUIEHHBIX C I1OJIOM https://m.edso0.ru/863e8c60
N3menunBocTs. HeHacnencrsenHnas
M3MEHYUBOCTh. JlabopaTopHas
pabota Ne 6. M3yuenue bubmoreka [IOK
28 . 1 0.5
MOIU(PHUKALMOHHON U3MEHUUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPHAIIMOHHOT O psija
Y BapUALMOHHON KPUBOI»
HacnencreenHass ”3BMEHUHUBOCTb.
29 JlaGopaTopHas pabora Ne 7. 1 05 bu6motexa [IOK
«AHanM3 MyTanui y 1po30(uisl https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKpOIIpenapaTax»
but6moreka [JOK
30 Perterinia senonexa L https://m.edso0.ru/863e8d78
Pe3epBHbIii ypok. O0001IEeHNE 110
31 teme «HacnencTBeHHOCTh U 1
W3MEHUYHMBOCTh OPTaHU3MOB)
bu6moreka IIOK
32 Ceekuis Kak Hayka i Ipouece L https://m.edsoo.ru/863e9214
33 MeToabl U JOCTHXXEHUS CEIEKIIUN 1 bubmmoreka [IOK
pacTEeHHI M )KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHomorus kak oTpacib 1 bubmmorexa [IOK
MIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnsie | IIpakTnueckue
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 DOBOMIONHUS U METOABI €€ U3YUECHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3BUTHS IPENCTABICHUN 1 bubmuotexa IIOK
00 3BOJIIOIIUU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 MitkpospomoLts 1 https://m.edsoo.ru/863e9cle
[Tomynsmusa Kak 3eMeHTapHas
eMHUIA BUIA U YBOJIOIUH.
4 HZGOPIE-IITOPHZ;H pabota JL\II'Q 1 1 0.5 bubmorexa [JOK
https://m.edso00.ru/863e99c6
«CpaBHeHUE BUJIOB IO
MOP(HOIIOTUYECKOMY KPUTEPHIO»
5 JIBrxymime cuibl (3J1IeMeHTapHbIe 1 bu6moteka [IOK
(bakTOphI) IBOIOLNH https://m.edsoo.ru/863e9da4
. bubmmoreka IIOK
6 EctectBenHBIN 0TOOD U €r0 HOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLINN:
IPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3oBanue. JlabopaTopHas 1 05 bubmmorexa [IOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
IPUCIIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENIbHOI'0 XapaKkTepa»
3 Hanpasnenus u nytu 1 bu6mmoreka [IOK
MAaKpO3BOJIIOIINHU https://m.edso0.ru/863e9cle



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

HeobpatuMocTs 3BoOIIMHI

Ucropus xu3nu Ha 3emie u

10 METOBI €€ U3y4EHUs

11 ['unore3sl POUCXOKICHUS KUZHU bubmmorexa [JOK
Ha 3emite https://m.edso0.ru/863ea5a6

12 Pa3zBuTHe x13HU Ha 3emJie MO dpam bubmmoteka [{OK
U niepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tallbl 3BOIOLUU
PAcCTUTEIBHOIO U )KUBOTHOI'O MHUpA.

13 [TpaxkTueckas padota Ne 1 05 bu6muotexa LIOK
«M3y4yeHne nckonaemblx OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJIJIEKIUS X))

14 CoBpemeHHas cucrema bu6motexa [IOK
OpraHUYECKOro MUpa https://m.edso0o.ru/863ea48e
DBOJIIOIUS YEIIOBEKa bu6moreka [JOK

15
(aHTpOIMIOreHe3) https://m.edsoo.ru/863eac2c

16 JBrxyume cuibl (paxTopsl) bubmoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHbIE CTaU¥ 3BOJIOLUU
4eJI0BeKa

18 YenoBeueckue pachl U MPUPOAHBIE bubmmorexa [IOK
aJanTalyy 4eaoBeKa https://m.edsoo.ru/863eaea?2
Pe3epBHblii ypok. O0001IEHE 110

19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
JKU3HU Ha 3eMJie»

20 DKoJlorus Kak Hayka



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl 0OUTaHUS ¥ SKOJIOTUUECKHE

Bbub6morexa IIOK

21 (dakTopsI https://m.edsoo.ru/863eafec
AbuoTtnueckne GaKkTOpPHI.
JlabGopaTopnas pabora Ne 3.
«Mopdonoruueckre 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 Bubmmorexa [IOK

https://m.edsoo.ru/863ebl0e
obutanusi». JlabopatopHas pabora
No 4. «Bnusinue cBeta Ha pocT U
pa3BUTHUE YEPEHKOB KOJIEyca»
bu6moreka [IOK

23 buotiteckne GaKTopel https://m.edso00.ru/863eb348
DKOJIOTMYEeCKU e XapaKTEePUCTUKH
nonyiauuu. [Ipaktnyeckas padota

24 Neo 2 «ITomcuér mmotHOCTH 0.5
MOITYJISIIAN PAa3HBIX BUIOB
pacTeHHi»

o5 Coo0rmrecTBa OpraHu3MOB — bubmumoreka [IOK
OMOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI bubmmoreka [{OK
(3KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE ITOKa3aTEIN

97 9KOCHUCTEMBI. DKOJIOTHIECKHE bu6moreka [JOK
nupaMupl. CBONCTBA 3KOCHCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [TpupoaHbIe SKOCHCTEMBI

29 AHTPOIIOTr €HHbIE€ YKOCHCTEMBI

30 buocdepa — rimobdanpHas bu6morexa [IOK

JKOCHUCTEMA 3EMITH

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEpPHOCTHU CYILIECTBOBAHUS 1 bubmmorexa [{OK
ounochepor https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emin 1

33 CocyuiecTBoBaHUE PUPOJIBI U 1 bubmmorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblii ypok. O600meHne

34 TeMbl «Co001IecTBa 1 1
HKOJIOTUYECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 95

ITPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

1. buomorus: 10 knace, yuyeOHUK 1l 0011e00pa30BaTEIbLHBIX OpraHU3aIU:
0a3oBbIil ypoBeHb. Ilox penakiueii B.B. Ilaceunuka. MockBa,
ITpocsemienue, 2021 r.

2. buonorus: 11 knace, yaeOHUK J71s1 00111€00pa30BaTeIbHBIX OpPraHU3alHii:
6a3oBbii ypoBeHb. 1o penakmueit B.B. Tlaceunuka. Mockga,
[Ipocsemenue, 2021 r.

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

1. Bbuomnorus. 10 knacc. ba3oBeiii ypoBeHb. YueOHOe mocooue" Mocksa,
IIpocemienue, 2025 T.

2. buonorus. 11 knacc. ba3oBeiii ypoBeHb. YueOHOe mocodue" MockBa,
[Ipocsemenne, 2025 r.

3. buonorwus. 10 kmace, npakTukyMm (0a30BbIii ypOBEHB). YueOHOE
nocobue" Mockga, [Ipocsenienune, 2025 r.

4. buomnorwus. 11 kiacc, mpakTukym (0a30BbIii ypOBEHB). YueOHOE
nocobue" Mockaa, [Ipocsemienne, 2025 r.

HUAD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1.bubmmoreka IIOK

2. Hudposas 6uonoruueckas nadboparopust Touka Pocta
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