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1. HOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEIEIICHUS
MOJXOA0B K (OPMUPOBAHUIO coJep)aHus YydyeOHOro mnpeamera «bBHOJOTHS» COCTaBUIH:
koHHenrtyanbable nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJepKaHMUS,
pe3ynbpTaToB 0Oy4eHUss U TpeOOBaHMH K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
Oo0MmMX HEesIX W MPUHIUIAX, XaPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero oobpaszoBanus B Poccuiickoit denepannn, a TakKe MOJIOKEHUS O crienu(uKke OMOJIOTHH,
e¢ 3HAaYCHWU B IO3HAHWU JKUBOW TMPUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS UYEIOBEYECKOTO
obmrectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, OTPEAeTICHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpeacTaBlIeHue O HEsIX, 00 00Iel cTparerun o0ydeHus,
BOCIIMTAaHUS M Pa3BUTUS OOYyYarOIIUXCsS CpencTBaMH ydeOHOro mpenmera «buosorusy,
ompenenseT 00sA3aTeNbHOE MPEIMETHOE COJCpKAaHUE, €ro CTPYKTYpY, paclpelesieHue I10
paszenaM W TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYeHUs] y4eOHOTo marepuana ¢
YU€TOM MEXIPEAMETHBIX  BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 00pa30BaTEILHOTO IMpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpaMme mTO OHONOTHMHM TaKKe YYUTHIBAIOTCS TPEOOBaHWS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEJAMETHBIM W IPEJAMETHBIM pe3yiabTaTaM oOydeHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOM JEATEIHHOCTH/YIEOHBIX NEHCTBUI 00YJarOIIUXCs O
OCBOEHHIO COJICP)KaHUs OMOJIOTMYECKOTO 0Opa30BaHuUs.

B mporpamme mo Oumonornu (10—11 xmaccel, 6a30BBIi ypOBEHb) peai30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4emy B HeW MpocMaTpuBaeTCs
HaIpaBJIEHHOCTh Ha Pa3BUTUE 3HAHUII, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPHUEHTAlMil  JUYHOCTH, DSKOJOTHYECKOIO  MBILIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOILIEHUEM K OKpYXaromieu
npupoaHoit cpezne. llosTomy Hapsiay ¢ u3ydeHHeM OOILIEOMOTIOrMYECKUX TEOpHUH, a TaKkKe
3HaHUN O CTPOEHUH >KHUBBIX CHCTEM Pa3HOTO PaHTa M CYIHIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MPOLIECCOB B MPOrpaMMe IO OWMOJIOTMM YAEJIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HAHWUN B IOBCETHEBHOM KU3HU JJISl PEIlICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YellOBEKa, MEIMKO-TEHETHYECKOro  KOHCYJIbTHUPOBAHUA,
000CHOBAaHHUS AKOJIOTUYECKHU II€TIECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIeH MPUPOIHON cpene,
aHallM3a BJIMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHON HAIpPaBIEHHOCTH Y4eOHOTO
npeaMera «buonorusy MpoAMKTOBAHO HEOOXOIUMOCTHIO 00€CIeYeHHs YCTIOBUM ISl peleHus
OJIHOM M3 aKTyaJbHBIX 3a]1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHre Yy 0O0YYarOIIUXCS CHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSIM JIHHAMHYHO
Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buosioruss Ha ypoBHe cpeaHero oOmero o0Opa3oBaHUS 3aHMMaeT BakHoe mecto. OHa
obecrieunBaeT (GopMUPOBaHHE y OOYYAIOUIUXCS MPEACTABIEHUN O HAyYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU NMPUPOE, €€ OTIIMYUTENBHBIX MMPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMH, CO3AaET YCIOBHS MJIs: TMO3HAHUS 3aKOHOB JKUBOW MPHPOJIBI,
dbopmupoBanusi (GYHKIIMOHATLHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30mMacHOTO 00pasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.



bonbiioe 3HaueHue OMONOTHSI HMMEET TaKXkKe I PEIIEHUS BOCIUTATENIBbHBIX U
pa3BHBAIOMINX 33/1a4 CPEIHEro oOIIero oopa3oBaHus, coluanM3anuu oOyJaronmxcs. M3yuenue
ouosorun oOecrieynBaeT yCIIOBHUS TSt (dbopmupoBaHus MHTEIJUICKTYaJIbHBIX,
KOMMYHHUKAIIHOHHBIX ¥ MH()OPMAIMOHHBIX HABBIKOB, 3CTETHMYECKOW KYIBTYPBHI, CIOCOOCTBYET
MHTErpaluy OMOJIOTMYECKUX 3HAHUM C NPEJICTABICHUSMHU U3 JIPYTHX y4eOHBIX MPEIMETOB, B
9aCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHHUS O MpeTHa3HAYEHUHN YIeOHOTO
npenmera «buosjorus» cocraBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHMIO €TO COJAEPKAHUS, IPEJICTABICHHOIO B IpOrpaMMe 10 OMOJIOTUH.

OT16op conepxkanust yaueOHOTO Npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOydarouIuecs: JOJKHbBI
OCBOWTH 3HAHUS U YMEHHUs, 3HAUMMBbIe Uil (popMHUpoBaHUs OOIIEH KyIbTyphl, ONpeAesIonne
a/IcKBaTHOE TIOBEJICHHE 4YeJIOBEKa B OKpYXalollell NpHpoaHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU aesTenbHOCcTH. Oco00e MECTO B ITOM cHUcTeMe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJEP)KAaHUSA, KOTOpbIE CIyKaT OCHOBOM [uisi  (OpPMUPOBAHUS
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JTUYHOCTH, CHOCOOCTBYIONINX I'YMaHU3alUK OUOJIOrMYEeCKOro 00pa3oBaHHsl.

CrpykTypupoBaHUE coOJiep>KaHUsl y4eOHOro Marepuaiga B HporpamMmme Mo OuoJioruu
OCYILIECTBJIEHO C YYETOM NMPHUOPUTETHOTO 3HAYEHMS 3HAHUN 00 OTIIMYUTENbHBIX OCOOEHHOCTSAX
KUBOW TIPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMi W SBOJIONHMHM. B COOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «buoiorus» BbIIENEHBI CIENYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus kak Hayka. MeTo/ibl HaydHOTO Mo3HaHUs», «KieTka kak Oumosiornyeckas CUCTEMay,
«Opranusm Kak Ouoyiornyeckasi cuctema», «CucremMa U MHOTOOOpa3ue OPraHUYEcKOro MHUpay,
«OBOJIIOLINS KUBOH MPUPOBI», « IKOCUCTEMBI M IPUCYLTUE UM 3aKOHOMEPHOCTI.

Lenp uzydyenus yuebHoOro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpHO-(YHKIIMOHAILHOM OpPraHU3allUU >KUBBIX CHUCTEM
pa3HOTo paHra u NpuoOpeTeHHe YMEHUI HCIOJIb30BaTh 3TU 3HAHMS JJIsi TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBOM MIPUPOJIbI U PEIICHUS Pa3IMYHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTkenue 1enu u3ydeHuss ydeOHoro mnpenmera «buonorus»» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PelIeHuEeM CIEIYIOUIUX 3a/1au:

OCBOCHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHMYECKUX TEOpHUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3axX, MpaBWiaX, CIYXallUX OCHOBOM it (popmupoBaHuUs
MIPEJICTAaBJICHU O ECTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YHOTO MO3HAHUS,
CTPOEHUHM, MHOTOOOPa3sMH U OCOOCHHOCTSIX J>KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTHY;

dbopMupoBaHHe y OOYYarOIIUXCS IMO3HABATENbHBIX, MHTEIICKTYalbHBIX W TBOPYECKHX
CIOCOOHOCTEH B IpoIecce aHANM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAyYHBIX B3TJISIOB,
UJeH U MOAX0JIOB K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHUE Yy oOOydaromuxcs oOmei KyiabTypbl, (QYHKIIMOHAIBLHON TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHATH M OLEHUBATDH SIBICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHHUH U ONBITA, MOJYYEHHBIX MPH U3YyYEHUN OMOJIOTHH;

¢dopmupoBaHue y oOy4aroIUXCS YMEHUH WIUTIOCTPUPOBATh 3HAUYEHUE OMOJIOTMYECKHUX
3HAHUW B IPAKTUYECKOW MAEATEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIWLHMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KHMBOM MPHUPOJIHI,
HE00X0IMMOCTH OepeKHOT0 OTHOUIEHUS K Hel, COOII0IEHUS ATUYECKUX HOPM IPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIE0BAHUM;



OCO3HAHME LEHHOCTH OMOJOTMYECKHX 3HAHHWH JUIS MOBBIIICHHUS YPOBHS SKOJOTHYECKOMN
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

pUMEHEHHE TMPUOOPETEHHBIX 3HAHMN W YMEHUH B TOBCEAHEBHOM KMU3HU JUIS OLECHKH
IIOCJIEICTBUI CBOEH MAEATEIBHOCTU IO OTHOIIEHUIO K OKpYXalolled cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBAHHE U COOITFOIEHUE Mep TTPO(UITAKTHKY 3a00JIEBaHUH.

B cucreme cpennero obuero oopasosanus «buosnorusy, nsydaemas Ha 0a30BOM YpOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

J1st u3ydenusi OMoJoruy Ha 6a30BOM YPOBHE CpeIHEro o0I1ero oopa3oBaHust OTBOJAUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 yac B Hezeno).



2. COAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM MPUPOABI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u ®@. Kpuk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKUE PA0OTHI:

[IpakTnueckas padora Ne 1. «lcrnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3Y4YEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTanune KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiicTBa OwocucTeM H HX pa3HOOOpa3ue. YPOBHU OpraHu3alid OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupl 1 cxembl: «OCHOBHBIE TIPHU3HAKU KU3HW», «YPOBHU OpraHU3AINHU KUBOUH
MIPUPOIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHYeCKHUil COCTAB U CTPOECHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKH.  XUMHUYECKHME  3JIEMEHThl:  MaKpO3JIEMEHTHI,
MHKpPO3J€MEHThI. Boia 1 MuHepabHbIE BEILIECTBA.

@yHKIMK BOJbl M MHUHEpAIbHBIX BELIECTB B KieTke. [lognepxkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoenue 0ekoB. AMUHOKHUCIIOTH — MOHOMEpHI OenkoB. HezameHnnumeie
U 3aMEHHMbIE aMHHOKHUCIOTHL. AMUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. buosnorudeckue GyHKIMU OEIKOB.

®epMeHThl — Ouonornyeckue kKaranuzaTopbel. CTpoeHHe (epMeHTa: aKTUBHBIN LEHT,
cyoctpatHas cneuuduunoctb. Kodepmentsl. Butamuubl. Otiauuus  ¢GEepMEHTOB  OT
HEOPraHMYECKHX KaTaln3aToOpOB.

VYraeBoJipl: MOHOCaxapupl (II0K03a, pubo3a u JIe30Kkcupubdo3a), 1ucaxapuabl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeToao3a). buomorndyeckue (QyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapoduasHO-THAPO(HOOHBIE
cBoiicTBa. buonornueckue ¢yHknun nunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB U JIMIHJIOB KaK
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxunmm PHK. Bugsr PHK. AT®: crpoenue u
byHKIMH.

[uronorusa — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJEHCTBHS UACH U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3HakyU KIETOK: 3aMKHYTas Hapy»Has
MemOpana, mosekynbl JJHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a Oelka.

Tunel KIeTOK: JyKapuoTHYecKass M IpokapuoTuueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTrdeckoi kiuetku. Kinerounas crenka Oakrepuii. CTpoeHHE SYKapUOTUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIHUKC, UX (YHKIHH.
[Inasmatnueckass memOpaHa, €€ cBoiictBa W (yHkuuu. IluTomnazma u €€ opraHouipl.
OnnomeMOpannblie opranouas! kietku: JIIC, annapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPUH, IMiacTUibl. IIpomcxoxkaeHne MHUTOXOHIAPUM W IUIACTHI.
Buner nnactun. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KJIIETOUHBIA EHTP, EHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynstopHslil nueHTp kinetku. CTpoeHue sapa: saepHas 000J0uKa, KapuoIuia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHMX OJJEMEHTOB B  HEXKHUBOW  MIPHUPOJIE»,
«PacrpeneneHrue XUuMUYECKUX NIEMEHTOB B )KMBON IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas TabmuIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «brocunTes Oenka», «CTpoeHne MoJeKynbl Oenka», «CTpoeHue hepMeHTay,
«Hyxneunnossie kucinotel. [JHK», «Ctpoenne mosekynbr AT®y», «CTpoeHrue 3yKapuoTHYECKOM
KIeTKkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD, «JIHImuIbD.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, O0OpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIEPUMEHTOB, MHUKpOIpENnapaTbl pacTUTENbHBIX, KUBOTHBIX M OaKTepUabHBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (EpMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabotra Ne 2. «l3ydyeHue CTpOEHHs KIETOK pacTeHHH, *XMBOTHBIX M
OakTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeHn BemiecTB, WM MeETa0OIU3M. ACCUMWISIIHS (IJJaCTUUECKUH OOMEH) U
JUCCUMIIIALUSA (SHEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €AMHOTO TMpolecca MeTabonu3ma. Posb
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpPO(HBIA U rereporpodHbiid. Poiabs ¢epmeHTOB B 00MeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TeMHOBass a3pl ¢orocuHTe3za. Peakuuu QoTtocuHTesa.
D¢ dexTuBHOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A ISl *KU3HU Ha 3emiie. BausiHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XemocuHTe3. XeMOCHUHTE3UPYIOLMe OaKkTepuu. 3HAYECHUE XEMOCHUHTE3a IS JKM3HU Ha
3emuie.

Ouepreruyecknii oOMeH B  KJeTke. PaciieruieHue  BEIIECTB, BBbIJCICHUE |
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl SHEpreTuueckoro ooMena. I'nnkonus. bpoxenue u
ero Buabl. KuciopogHoe OKuCI€HHME, WIM KJIETOYHOE JbIXxaHue. OKHUCIUTENIbHOE
dbochopunmupoBanue. DPPEKTUBHOCTH IHEPTETUISCKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYecKol MHpopMaluu B KieTke. ['eHeTuueckuil koJ U ero cBOMCTBa. TpaHCKpUNLUS —
matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres Oenka. Jrtansl TpaHciasuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
WBanoBckuii). OcoOEHHOCTH CTPOEHHUS U JKU3HEHHOTO LMKIIa BUpYycoB. bakrepruodaru. boneznun
pacTeHMi, )KMBOTHBIX U YeJOBEKa, BbI3bIBacéMble BUpycaMu. Bupyc nmmyHonedunnTa yenopexa

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpHUIILMS, peBepTaza H HHTETpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00JI€BaHUM.
JdemoncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuupr w  cxembl: «Tuner  murasus», «Metabonuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHTe3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«bakrepuodarn», «Ctpoenme u xu3HeHHBIM 1wk Bupyca CIIWla, Oaxrepuodaray,
«Pemmukarus JTHK».

Ob6opynoBanue: moaenu-ammukanuu «Yaoenue [IHK u tpanckpunmms», «buocunrtes
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounsrii mMkn, WM SKU3HEHHBIM UK KiaeTku. MHTepdasza m mwuros. [Ipormeccsl,
npoTekaromue B uHTepdase. Permukanms — peaknus marpudydoro cuurte3a JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HA0Op — KapHOTHUIl. JMIUTOMAHBIA W TAIUIOUAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonoruueckue OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiue Ha pasHbIX
CTaAMSIX MUTO3a. BHOIOrM4ecKkuii CMbICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrmolioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJIBOE€, TIOYKOBAHME OJHO- U MHOTOKIETOYHBIX, CIIOpooOpa3oBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meiio3. Cragun wmeio3a. I[lpomeccel, nmpoucxonsmue Ha cragusx meiosza. [loBeneHue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Mei03a.

I'amerorenes — mporiecc 00pa3oBaHMs MOJOBBIX KIETOK Y KUBOTHBIX. [10JI0BBIE kKeme3bl:
CEMEHHHUKU M sSu4HuKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u,
SiIIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OcoOeHHOCTH CTPOEHUs SHUIEKIETOK U
cnepmaTto3onioB. OmnoaorBopenue. Ilaprenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbel SMOPHOHAJIBHOTO PA3BUTHUS Y MO3BOHOYHBIX J>KHBOTHBIX: JIPOOJIEHWE, TacTpyIslus,

8



opranorenes. IloctamOpuonanpHOe pa3BuTHE. THITBI TOCTIMOPUOHAIBHOTO PAa3BUTHSA: MPSMOE,
HenpsMoe (IMYMHOYHOE). BimsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBAaTh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOT'O PACTEHHUS: CTPOEHUE CEMEHH, CTaAUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHU», «JleleHne KIIETKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIICTOUYHBIA UK,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u Henpsamoe paszButue», «l'amerorenes y
MJIEKOTIUTAIOIINX U YesloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, Mukpornpenaparsl «CriepMaTo30upl MIIEKOMUTAIOIIETOY,
«Slifuexnerka miekonuramoomero», «KapuokuHe3 B KJIETKaX KOpeHIKa JIyKa», MarHuTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «HaOmronenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpernapaTax.

Jlabopatopnast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTh OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Mcropus pas3BuTHs TeHETHMKH. PoJjib LUTOIOTHMM U
SMOpHUOJIOTUH B CTAHOBJICHUH T€HETUKU. BKi1ax poccuicKUX U 3apy0eKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbBIE T€HETUUYECKUE MOHATH. ['eHeTnueckass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUs  NPU3HAKOB, YycTaHOBJIeHHble [.  Mengenem.
MonorubpuaHoe cKkpelrBanme. 3aKoH eAMHO-00pa3usi THOpUI0B nepBoro nokoseHus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [‘mnore3a uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpemMBaHHE. 3aKOH  HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOUIee CKpellUBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerienHoe HacnefoBaHue npusHakoB. PaGora T. Moprana mno cuemjieHHOMY
Hacje10BaHUIo reHoB. HapyllieHue clienieHHs TeHOB B pe3ysbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAeNIeHHE 1oJia. AYyTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHble M reTreporaMeTHble OpraHu3mbl. HaciiemoBaHue NpU3HAKOB, CLEIJIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Buabl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleACTBEHHas. Poib cpensl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHBIE U
KayeCTBEHHbIE MIPU3HAKU U X HOpMa peakiuu. CBoicTBa MOIU(PHUKAIIMOHHON N3MEHUYMBOCTH.

HacnenctBeHHast, MM TeHOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATUBHAS M3MEHUUBOCTb.
Meiio3 © T1OJIOBOM TpollecC — OCHOBA KOMOMHATHMBHOW W3MEHUMBOCTH. MyTalmoHHas
n3MeHYuBOCTh. Kiaccu¢ukanuss myranuid: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YactoTa u



MPUYMHBI MyTarii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIICJICTBEHHOU
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacneCTBEHHOCTb U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuortunm denoBeka. OCHOBHBIE METOJIbI TEHETUKH YeEJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECCKHH, MOJICKYISIPHO-
reHetudeckuid. CoBpeMEHHOE ONpeIeIeHUe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTHUIUpPOBaHKHE, B TOM uyucie ¢ nomoibio [II[P-ananuza. HacnencrBeHHsie 3a00eBaHMs
YelioBeKa: TeHHble 0oyie3HH, O0JIe3HM C  HACJIEACTBEHHOM  IMPEApPacIiOOKEHHOCTHIO,
XpoMOcOoMHBIE Oosie3Hu. CoMaruueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro obpasa KU3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS TE€HETUYECKUX
Oosie3Heil. MenuKo-reHeTHYeCKOe KOHCYIbTUPOBAHUE. 3HAYCHUE MEIUIIMHCKOW TEHETUKU B
MPEAOTBPAIIECHUN U JICYCHUH T'€HETUYECKUX 3a00JICBaHUN YEIOBEKA.

JdemoHncTpaumnu:

[optpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKash OCHOBaY,
«3aKOH pacHIeIUIeHUs] M €ro IMTOTEHETUYEeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpunnoe ckpemuBanue», «lluTomornyeckre OCHOBBI JUTHOPUIHOTO CKPEITUBAHUS,
«Meiio3», «B3auMoaeicTBre auieNbHbIX T€HOBY, «['€HeTHYecKkne KapThl pACTEHM, )KUBOTHBIX
u 4venmoBekay, «['eHeTmka mona», «3aKOHOMEPHOCTH HACIEIOBAHUSA, CIEIUICHHOTO C TIOJIOMY,
«KapuoTunsl dYemoBeka W OJKUBOTHBIX», «Bumel wu3mMeHYnBOCTHY, «MoauduKamoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-anmukanuu «MoHoruOpugHoe ckpemniuBanue», «HemnomHoe
IOMHUHUpOBaHHue», «uruOpunnoe ckpemmBanuey», «llepekpéct Xpomocom», MUKPOCKON U
MHUKporpenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIIILEB U OKPACKH Teja), repbapuid
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyenue pe3yapbTaTOB MOHOTUOPUTHOTO U AUTUOPUHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTaxy.

JlaGopaTtopnast pabota Ne 6. «M3ydeHne Moau(pUKaIMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsJa U BapUALMOHHON KPUBOI».

Jlabopartopnas pabora Ne 7. «AnHanmu3 wmyrtauuid y JApo30GMiIbl Ha TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U Opolecc. 3apoKICHUE CENeKUUU U noMecTtukanus. Yuenue H. U.
BaBuiioBa 0 IeHTpax MNPOUCXOXKJIEHUS M MHOrooOpasusi KyIbTYpHBIX pacTeHuil. L{eHTpbl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOJBI CeNeKIMH. MaccoBblii U WHAMBUAYAIbHBII OTOOPHI B CEIEKIIUU
pactenuii u kuBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpOACTBEHHOE CKpEelIMBaHHe — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YUCTBIX JHMHUNA. ['erepo3uc, wunum TUOpHUIHAS CHIIA.
HeponctBenHoe ckpermmBanue — ayropuaunr. Otaan€éHHas ruOpugusanus U e€ yCreXwu.
HckyccTBeHHBIM MyTareHe3 W MOJy4eHUE MOJUIUIOUJIOB. JIOCTHIKEHHS CEeNeKUUU pPAaCTeHUH,
KUBOTHBIX U MUKPOOPTaHHU3MOB.
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buorexHonorust kak orpacib IpOU3BOACTBA. ['€HHas WHXKEHEpUs. OTambl CO3/aHUs
pexomOunantHo JIHK u Ttpancrennbix opranu3moB. Knerounas wumxenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHHE pacTeHU. KIIOHMpOBaHUE BBICOKOMPOLYKTUBHBIX
CEeNTbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHUYECKHME M OdTHYecKue mpodmembl. I'MO —
F€HETUYECKU MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuuper m cxembl: Kapta «L[eHTpBI NPOUCXOXKIECHHUS W MHOr000pasusi KyIbTYPHBIX
pactenuit», «Ilopoapl nomamHuX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. HWeanoBay, «llomumiongusy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKM IJI0JOB M KOPHEIUIONOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOJABI M JIOCTHXKEHUS CEJIeKIUU PAcTeHHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YY4acTOK, B TEIIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoa0LMOHHAS 0MOJIOTHS.

[Ipennochlik BO3HUKHOBEHHUSI 3BOJIIOLMOHHOW TEOPHUU. DBOJIIOIMOHHAS TEOpUsS U €€
MeCTO B OMoJIoruH. BiusiHIE 3BOJIIOITMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBHAeTeabCTBA HBONIONMU. IlajeoHTONIOrHYECKHE: TOCIEA0BATEALHOCTL IOSBICHUS
BHJIOB B IMaJICOHTOJIOTHYECKON JIETOMHMCH, TepexoHbie GpopMbl. bruoreorpadudeckue: cxoacTBo
1 paznuuue GayH u Gprop MaTEpPUKOB U OCTPOBOB.

DOMOPHOIOTHYECKHE: CXOACTBA U Pa3Inuvs 3MOPHOHOB pPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTHYHBIC, PYJUMEHTApHBIC OpraHbl,
aTaBU3MBL. MOJIEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJIEACTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX MYTeH Y BCEX OPraHU3MOB.

OposorionHas teopust Y. JlapBuna. IIpeanochliky BO3HUKHOBEHHS JIapBHUHH3MA.
JIBWKyIHe CUJIBI  JBONIONMKA BUAOB 10 JlapBuHYy (M30BITOYHOE pPa3MHOXKEHHE IpHU
OTPAaHUYEHHOCTH PECYpPCOB, HEONpeNeIéHHAas H3MEHYMBOCTh, Oopb0a 3a CyIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boonun (CTI) u €€ 0CHOBHBIC MMOJI0KCHHUS.

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U 9BOJIOLUH.

JIBuxymue cuiibl ((hakTopbl) 3BOJIOLUWK BHJIOB B Mpupoje. MyTallMOHHBIN MpoLecc U
KOMOMHATHBHAs M3MEHUYMBOCTh. [lomynsnnoHHble BONHBI M Jpeid reHoB. Wzomsuus u
MUTPALIUSL.

EctectBennsiit otOop — HampaBmistouuii ¢aktop 3Bofonud. DOpMBI €CTECTBEHHOTO
otOopa.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yiabTaT Boronuu. [Iprumepsl mpucmnocoOneHuit
y OpranuzmMoB. ApoMop(h03bl U UINO-aJaNTAI[UH.

Bun u BumooOpazoBanme. Kputepuum Buma. OcHOBHbIE (QOpPMBI BUI000pa30OBAHUS:
reorpaduueckoe, SKOJIOTHIECKOE.
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MakposBomtorus. @opMbl 3BOJIIOLMHU: (puUIeTUYECKasi, JAWBEPreHTHAs, KOHBEPreHTHAs,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxaeHue  OT  HECHEUUAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomas
cricnuajinu3anusi. A,HEIHTI/IBHaSI paguanus.
JdemoHncTpaumnu:

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepiios.

Tabmumer w cxembl: «Pa3BuTHe oOpraHmyeckoro Mupa Ha 3emiey», «3apoJIbIin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DopMbl OOpeOBI 32 CYIIECTBOBAHUECY,
«EctectBeHHbIi  0TOOP», «MHOTOOOpa3ue CcopToOB pacTeHui», «MHoroo0Opasue Mopos
KUBOTHBIX», «[Tomymsiium, «MyTanuoHHas U3MEHYHBOCThHY, «ApomMopdo3bD»,
«Ummnoanantanun», «OO0mas nereHepamnusy, «JIBuxymme cuibl 3BorONUNY», «Kapra-cxema
Mapipyra nyremectsus Y. Jlapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOneHHOCTh
opranu3MoBy, «I eorpaduueckoe BUA000pa3zoBaHue», « IKOJOTHUECKOE BHI000pa30BaHHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3TUYHBIMHU THIIAMH OKPACKH, Ha0Op IJI0/I0B U
ceMsiH, KoJuteKIus «[IpuMepsl 3aUTHBIX TPUCTIOCOOICHUH Yy KUBOTHBIX», MOJIENh «OCHOBHBIE
HaIpaBJIEHUS YBOJIONUNY, 00BEMHA MOeNb «CTpOEHUE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, Koyuiekmus «DOpMBI COXPaHHOCTH HCKOMAEMBIX
KUBOTHBIX W PACTCHHIN», MOJeb anmmmkanus «llepexpéct XxpoMocoM», BIIaKHBIE MperapaThl
«Pa3BuTtne Hacekomoro», «Pa3BuTue mATYIIKM», MHKpompernapaT «Jlpo3odunay (HOpMa,
MyTaIuu (OpPMBbI KPUTHEB U OKPACKH TENA).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopaTtopnas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(OJIOTHIECKOMY KPUTEPHUION.

JlaGopatopuass pabota Ne 2. «OmnmcaHwe TPUCTIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble IIPEACTABICHUS O 3apPOXKICHUU KWU3HU. HaydHble rumnoTe3bl BO3SHUKHOBEHHMS
KU3HU Ha 3emsie: aOHoreHe3 W MaHcrepMus. XUMUYecKas 3BOJIOLUA. AOWMOTEHHBIN CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOJATBEPKJCHUE
XUMUYECKOH 3BoJitonni. HavyanpHble 3Tanbl Ononorudeckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BOSHHUKHOBEHHE MPOTOKIETKU. IlepBble KIETKH U HX
3BOOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emie no 3pam U nepuoaaMm. Karapxeil. Apxelckas u
npoTepo3oiickas 3pel. [lanmeosolickas spa u e€ mepuoabl: KEMOPUHCKHM, OPIOBHUKCKHM,
CUJIYpUHCKHM, I€BOHCKUI, KAMEHHOYT OJIbHBIH, IEPMCKHII.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEIOBOM.

KaitHo3o1ickas 3pa u e€ nepuopl: MajJeoreHOBbIM, HEOT€HOBBIM, AHTPOTIOT€HOBBI.

XapakTepucTuKa KiIuMaTa M IeOJIOTMYECKHX MpolieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pPacCTUTENBFHOTO M KHBOTHOTO MHUpa. Apomopdo3bl y pacTeHuid U KUBOTHBIX. [losiBIeHwMeE,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCcKOTO MHUpa Kak OTpakeHUe 3BOIMIOUMU. OCHOBHbBIE CUCTEMATHUUYECKHE
TPYIIBl OPraHU3MOB.

OBOJIIOIMSL  YENOBEKa. AHTPOINOJOrUsl Kak Hayka. Pa3BuTHe TpencTaBlIeHH O
MPOUCXOKACHUM YelloBeKa. MeTo1bl 3ydeHus: auTpornorene3a. CxoAcTBa U paznyus YeloBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YETOBEKa.
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JBwxyme cuibl  (pakTopbl) aHTpomorene3a. HacnencTBeHHass W3MEHYHBOCTh U
ecTeCTBeHHbII 0TO0p. OOmIecTBeHHbII 00pa3 )KU3HU, U3TOTOBIICHUE OPYIHHA TPYya, MBIILUICHHE,
peub.

OcHOBHBIE CTagUM M BETBU 3BOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK YMEIbIH,
Yenosek mnpsmoxomdamui, YenoBek HeaHaepranbckuil, Yenoek pasymubii. Haxonxu
MCKOTIAEMBIX OCTAaTKOB, BpeMs CYIIECTBOBAHHSA, 00JACTh PACHpPOCTPaHEHHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIIME Pachl: €BPOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBCTpajiou/iHas  (9PKBaTOpHallbHAasl), MOHTOJIOMAHAs  (a3MaTcKko-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH MPEJICTAaBUTENICH YEIOBEYECKHX pac K YCIOBHUSAM CYIIECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpaumnu:

[Moptpetsr: @. Peau, JI. ITactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuup! u cxembl: «Bo3uukHoBeHne CoHEUHON cuCTEeMbI», «Pa3BuTHE OpPraHUYecKoro
mupa», «PacturenpHas kieTka», <« KuBoTHas kieTka», «lIpokapuoTnueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YelloBEeKa U 4YeJOBEKOOOpazHbIX 00e3bsiH», «OCHOBHBIE MECTa MajleOHTOJOTUYECKHX HaXOJ0K
MPEKOB COBPEMEHHOIO 4YeNOBEeKa», «JlpeBHeimme moam», «JlpeBHue mroan», «llepsrie
COBPEMEHHBIE JIION», «YemoBeuecknue pacb».

O6opynoBanue: wmymspku — «lIpoucxoxknenne demoBeka» (OIOCTBI  aBCTpAJIONUTEKA,
MUTEKaHTPOIla, HeaHJepTalblla, KPOMAaHbOHIIA), CIACHKU WM HU300pakeHHs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEpHI, pyOuia, ckpediia), TeOXpOHOJIOTHYECKas Ta0yuIla,
KoJuteKusi «@OpMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[Ipaktueckas padota Ne 1. «/M3ydeHne UCKOMAEMbIX OCTaTKOB PACTEHUN M )KMBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcusi «OBOJIOIUS OPraHuYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAy4YHBIA HIIN
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl H OKpPY:Ka0IIas cpeaa.

DKojorusi Kak Hayka. 3ajadyd M pasfesibl  dKOJIOTMH. MeToAbl 3KOJOTHYeCKHX
UCCIIEeIOBAaHUIN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHusi  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonorudeckue ¢akropbl. Kiaccuduxamnus skonorunueckux (akTopoB: abMOTHUYECKHE,
OMOTHYECKHE U aHTpoIoreHHsIe. JlelicTBre IK0I0TnYeckiX (PaKTOPOB Ha OPTaHU3MBI.

AbGuotuueckue  (akTOphl:  CBET, TeMIepaTrypa, BJIAKHOCTb. (DOTOMEPUOAU3M.
[IpucnocobaeHunss Opranu3MoB K JeHcTBHIO abnoTHuecKkux pakTopoB. buonoruveckre puTMbl.

buotnueckne daktoppl. Buasl OHMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPEHLUS,
XMUIHUYECTBO, CUMOMO3 1 ero ¢Gopmsl. [lapazuTusm, koomeparus, MyTyaln3M, KOMMEHCATU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAIMU3M, HelTpanu3M. 3HaueHHe OHUOTHUYECKUX
B3aUMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyiasiund. OCHOBHBIE MOKa3aTead MOMYIISIUU:
YUCJIEHHOCTb, IUJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpauus. JuHamuka
YUCJIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdemoHcTpauuu:

[Moptpetsr: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.
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Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb 3emin», «Cpeasl OOUTaHUS OPraHU3MOBY,
«Doronepuogusmy, «llomymsanuuy, «3aKOHOMEPHOCTH pOCTAa YUCIEHHOCTH TOMYJISLUU
uHpy30pun-Typenbkny», «lIumessie nenmy.

JlaGopaTopHble U NPpaKTHYeCKHe PadOThI:

Jlaboparopuas padorta Ne 3. «Mopdosorudeckne 0COOCHHOCTH PAaCTCHUIN U3 PA3HBIX MECT
OOUTaHUSD.

JIabopatopHnast pabota Ne 4. «BiusiHUE CBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTuaeckas padorta Ne 2. «[Toac4éT MIOTHOCTH MOMYJISIIHA PA3HBIX BUIOB PACTCHHII.

Tema 4. Coo01mecTBa U IK0JIOTHYeCKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OwoneHo3.  CTpykrypbl  OHOLIeHO3a:  BHJOBa,
MIPOCTPaHCTBEHHAs, Tpoduueckas (nuuieBasi). Buapi-nomuHanTel. CBs3HM B OMOLIEHO3E.

Okojnorudeckre cucrembl (3kocucremsbl). [lonstue 06 sKkocucTeMe U OMOreolEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOJAYIEHTBI, KOHCYMEHTHI, pPEIylEHTHI.
KpyroBopoT BemiecTB M NOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
TIPOAYKIHsL. DKOJOTHYECKHE NHPAaMUIbI: MPOAYKIIMH, YUCIEHHOCTH, Omomacchl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMOperynauus, pazsutue. Cykueccus.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. ODKOCHCTEMAa XBOWHOTO WIIH
LIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE IKOCHUCTEMBIL. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. bHonormueckoe u
X03s5IIICTBEHHOE 3HaYeHHE arpO3KOCUCTEM M YPOOIKOCHCTEM.

buopazHooOpaszue kak (akTop yCTOMYMBOCTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanackoro o omochepe. I'panuripl, coctaB U cTpykrypa Ouochepsr.
Kupoe BemectBo u ero (yHkuuu. OcoOeHHOCTH OMOChEepbl Kak TIO0ATBHOM KOCHUCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemiecTB M OHOr€OXMMHUYECKHE IHKIbI 3JIEMEHTOB (Yyrjiepojia, azoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B bnochepe 3eminn. AHTpONIOTEHHbBIE U3MEHEHUs B Onocdepe. I modanpHbIe
AKOJIOTHUYECKUE TPOOIIEMBI.

CocymiecTBoBaHue Ipuposl U yenoBeuecTBa. CoxpaHeHne 6MopazHooOpa3usi Kak OCHOBA
ycroiunBoct 6uochepsl. OCHOBa pallMOHAIBHOTIO YIPAaBJICHUS MPUPOJHBIMU PECypcaMu U UX
ucnoJib30Banue. J{oCTkeHus: OMOJIOTHH U OXPaHa MPUPOIBI.

JdemMoHcTpanum:

[Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuiet u cxemsl: «[lumiessie nenuny», «buoreHos: coctaB u cTpykrypay», «lIpupoaHsie
coobmectBay, «llemu mnuraHua», «Okoyoruueckas nupamuga», «buocdhepa U YenoBeK»,
«JKocHucTeMa IIMPOKOJUCTBEHHOTO Jieca», «IKOCUCTeMa XBOMHOro Jecay, «buoreHos
BoJoEMa», «ArpoueHo3», «lIpuMepHble aHTPONOIeHHblE BO3JCHCTBUA Ha IMPUPOIY»,
«BaxkHelne MCTOYHMKH 3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHelIas
cocrasisonas ouocheps», «PakTopsl Aerpagannu no4sy, «IlapHukoBeli a3pdexT», «DakTopb
PalMoaKTUBHOTO 3arpsi3HeHus 6nocdepsl», «O0mmas cTpykTypa Ouocheps», «Pacnpocrpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH OHocheprl», «KpyroBopoT yriepoaa B Ouocdepe»,
«KpyroBopoT a3ora B IpHPOJIE.

Ob6opynoBanue: MO/IeJTb-aNTTIKAIHS «Tunuuxsle OMOLIEHO3BI», repbapmii
«PacturenbHble  coolmiecTBa»,  Kojulekuuu — «buonenosy», «Bpeaurenn — BaKHEHIIHMX
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CENIbCKOXO3SUCTBEHHBIX ~KYJABTYp», TepOapuM H KOJUIGKIMM pPACTEHHH M  JKUBOTHBIX,
IIPUHAJUICKAIME K Pa3HBIM JKOJIOTHYECKUM IpylnIiaM oqHoro Buaa, KpacHas kaura Poccuiickoin
®enepanyn, n300paKeHIsI OXPaHIEMbIX BUIOB PACTEHUH U KHUBOTHBIX.

3. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TPOI'PAMMBI 11O BUOJIOT'MA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yiabTaTaM OCBOEHUS
00y4aromuMucs MPOrpaMM CperHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX PE3yabTaTOB OCBOCHHS IpeaMera «BHONorus» BbIICICHBI
CIENYIONIME  COCTaBIAIONIME: OCO3HAHWE OOYYAIONIUMHUCS  POCCHUUCKOW  TPakIaHCKOM
WUJCHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACIICHUIO,
HaJIMYME MOTHUBAIMU K OOyJYCHHIO OWOJIOTHH, IIeJICHANPABICHHOE pa3BUTHE BHYTPEHHUX
YOKICHUI JIMYHOCTH HA OCHOBE KITFOUCBBIX IIEHHOCTEH M UCTOPUYCCKHUX TPATUIUN Pa3BHTHUS
OMOJIOTMUECKOTO 3HAHUS, TOTOBHOCTh W CIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJICTBOBATHCS B
CBOCH  JCATCNLHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TIPUCYIIUMU  CHCTEME
OMOJIOTMYECKOTO O00pa30BaHMs, HAJWYHE HKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LIETTU U CTPOUTH KU3HEHHbIE TUIAHBI.

JIndHOCTHBIE pe3yabTaThl OCBOCHMsI IpeameTa «buonorus» IOCTHraloTcs B €IWHCTBE
y4eOHOM M BOCHHUTATENbHOU AEATEIPHOCTH B COOTBETCTBUHU C TPAIAUIMOHHBIMU POCCUUCKHUMHU
COLIMOKYJIbTYPHBIMH, UCTOPHUUYECKUMHU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH MOBEAEHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEW MO3UIMM JIMYHOCTH, MAaTPHUOTU3MA,
YBOXEHHSI K 3aKOHY WM NPABOMOPSAKY, YETOBEKY TpyJda U CTapuieMy MOKOJIEHHUIO, B3aUMHOTO
yBaXEHHs, OEpEeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HACIEOUI0 U TPaJulUsaM
MHOTOHAIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUpoje U OKPYKarolen cpeie.

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS yueOHOTro npeaMera «buoaorus» MOMIKHBI OTpaKkaTh
TOTOBHOCTh U CIOCOOHOCTh OOYYalONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa W ONbITA JESITEIbHOCTH B IMPOLIECCE PEaTU3alui OCHOBHBIX
HaMpaBJICHUH BOCIUTATEIbHOMN IE€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TO3UIMH  OOydaromerocs Kak akTHBHOTO U
OTBETCTBEHHOTO 4JIEeHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NEATEIBHOCTHU MPHU CO3JaHUHU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbBIX U M03HABATENbHBIX 3a/1a4, BHIIIOJIHEHUU OMOJIOTMYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO IO OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBIICHITH €€;
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YMEHHE y4YUTBIBATH B  CBOUX JCUCTBHUSX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIFOJICH ¢ pa3HBIMU yOSKIECHUSMU, KyIbTYPHBIMU IIEHHOCTSIMU U COLUATBHBIM
II0JIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
[I0O3HABATEIbHBIX M HCCIIEJOBATENbCKUX 3a/a4, YBAXHUTEJIBHOIO OTHOLIEHUS K MHEHHIO
OTIITOHEHTOB MPH 0OCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHIECKOTO COJICPIKAHHUS;

TFOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKON JESTENLHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TIATPUOTH3MA, YBAKCHHSI K
CBOEMY HApoOJy, YyBCTBa OTBETCTBEHHOCTH Iepen PoanmHON, ropiocTu 3a CBOM Kpail, CBOXO
Ponuny, cBOM f3bIK U KyJIBTYpY, POILIOE U HACTOSIIIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIECIWI0 ¢ TaMSATHHUKAM TPUPOJIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKHX YUYEHBIX B CTAHOBJIIEHHE M pa3BUTHE
OMOJIOTUH, TOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPHUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTb, TOTOBHOCTH K CIIY>KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHMWE JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMI0 U NMPUHUMAThb OCO3HAHHBIE PEUICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUNBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM pOJMTENSM, CO3JAHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM XU3HHU B COOTBETCTBUHU C TPAJULUAMH HapOJOB
Poccun;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHUIA;

IMOHMMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUECKOU JIMYHOCTH;

5) ¢usuyeckoro BOCHHMTAHHWS, (POPMHPOBAHUA  KYJbTYPbl 3I0POBbSI M
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 06e30macHoro oopasa *KU3HU (3A0POBOE MHUTAHUE,
coOroIeHre TUTHEHUYECKUX MPaBWJI M HOPM, COAaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTAbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHONICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMMAaHWE [EHHOCTH TMpPaBWJI WHAMBUAYATbHOTO M KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIUX 3J0POBBIO U )KU3HU JTIOACH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEONEHHUS aNKOTOJIs,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0Iro0ue;
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TOTOBHOCTb K aKTUBHOU JIEATEIIbHOCTH TEXHOJIOTMYECKON U COLMAJIbHOM HAIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBITIOJMHATH  TaKyHO
NEeSITebHOCTB;

HWHTEPEC K pa3IMyHbIM cdepaM MpodecCHOHAIBHON AESITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOOpP Oymymiei mpodeccuu U pean30BbIBaTE COOCTBEHHBIC KH3HCHHBIC TIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOPa30BaHHUIO W CaMOOOPA30BAaHUIO HA MPOTSIKCHUH BCEU
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

AKOJIOTUYECKH 11eJ1eco00pa3Hoe OTHOIICHUE K MPUPOJC KaK MCTOYHHUKY KU3HHU Ha 3eMile,
OCHOBE €€ CYyIIIECTBOBaHUS,

TOBBIIIICHUE YPOBHS JKOJIOTHUECKON KYJIbTYphl: TPHOOPETEHHE OTBITa IJIAHUPOBAHHS
MOCTYIKOB U OIICHKH WX BO3MOXXHBIX TIOCIICJICTBUMN TSI OKPYKAIOIICH CPEIbI;

OCO3HAHUE TJIOOABHOTO XapaKTepa IKOJIOTHUECKUX MPOOJIEM U MYTeH MX PEIICHHUS;

CrOCOOHOCTH UCIOJIB30BATh MPUOOpETaEMBbIe MPU U3YyYECHUU OMOJIOTHH 3HAHUSI U YMEHHS
MpU PEIICeHUH TMPOoOJIEM, CBS3aHHBIX C PalMOHATBHBIM MPUPOJIOIOIB30BAHUEM (COOIIOIEHNE
MpaBUJI TIOBEACHUS B MPHUPOJIC, HANPABICHHBIX HA COXPAaHEHHWE PABHOBECUS B JKOCHCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTUBHOE HEMPHUATHE JEUCTBUI, MPUHOCSIIUX BpEN OKPYXKAIOUIEH MNPHUPOIHOU Cpele,
yMEHHE MPOTHO3UPOBATH HEOIATONMPHUATHBIE SKOJIOTUYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYIbTYPhI, OIBITA
NESATENBbHOCTH  JKOJOTMYECKOM HANpaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCS HMH B
MMO3HABATEIbHOM, KOMMYHHMKAaTUBHOW M COLMAJIbHOM IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKON IEATEIbHOCTH 3KOJIOTMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOILECTBEHHOW MPAaKTUKH, OCHOBAaHHOIO Ha JHaliore KyJabTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM U UNTATEIBCKON KyJIbTYphI KaK CPEICTBA B3AUMOICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHUMaHue crenu@uku OUOJIOTUM KaK HayKd, OCO3HaHHUA €€ poiau B (OPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IJaHUU LIEJIOCTHOTO MPEe/ICTaBiIeHUsI 00 OKpYXKaIoLeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa M OOIIecTBa, B MO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHruH IpooOIeM COXpaHEHHs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTHH JJISi COBPEMEHHOW IUBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuaTh pecypcHble mpoOaeMbl pa3BUTHUSL YETIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATbHBIX
HKOJIOTHYECKUX MPOoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIIOHATHLHOMY
WCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJOTHYECKHX 3HAHWUU B IIEJSX TMOBBIIMICHUS OOIIeH
KYJIbTYPbl, €CTeCTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOMW 4YacTH (PYHKIHOHATHHON
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoOil Mpu U3yueHUH OUOJIOTHH;

MMOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMBbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJMy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHUS SIBJICHUU
OKPYKAIOIIEr0 MHUPa M TMPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHUEe JenaTb 0OOCHOBAaHHBIC
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3aK/IIOYCHUA Ha OCHOBC HAYYHBIX (l)aKTOB U HUMCIHOIIUXCA MOaHHBIX C LCJIbIO MOJYUYCHUA
AOCTOBCPHBIX BBIBOAOB,

CIOCOOHOCTh CAMOCTOSITENIFHO HCHOJIBb30BAaTh OWOJIOTUYECKUE 3HAHHS JUISL pEIIeHHs
Hp06ﬂeM B PCAJIBHBIX JKU3HCHHBIX CUTYallUIX;

OCO3HAHME IICHHOCTH HAYyYHOW NESATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH NMPOCKTHYIO U
HCCIIEN0BATENBCKYIO NEATEIbHOCTh HHANBUNYAILHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HaHMH 1O OHOJIOTMH B COOTBETCTBUHM C JKU3HEHHBIMU
MOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ysibTaThl OCBOEHHS ydeOHOro mnpeamera «buonorusy BKIIOYAIOT:
3HaUMUMbIe Ui (DOPMHUPOBAHMS MHUPOBO33PEHUS  OOYJAIONIUXCS  MEKIAUCIUIUTMHAPHbBIC
(MexTpenMeTHbIe) OOIeHayYHbIE TTOHSATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOJIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPT U,
SIBJICHUE, TIPOIIECC, CHCTeMa, HaydHbIH (akT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIeIOBaHNE, HAONIOJCHUE, W3MEpPEHUEe, SKCICPUMEHT U JPYTHX), YHHBEPCAIbHBIC
yueOHbIe JIeHCTBUS (TIO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATHUBHBIE), 00ECIeUnBaOIINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITMH OOYyJaromIuxcs,
CIIOCOOHOCTh oOyuaronuxcs HCI0JIb30BaTh OCBOEHHBIE MEXTUCITUTUTMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4ueOHbIE ACWCTBHUS B I03HABATEILHOW U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaTbl OCBOEHHS IMPOrpaMMbl CpeIHEro oouiero oOpazoBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (POPMYNIMpPOBaTh U aKTyalM3UPOBATh MpPoOIEMy, paccMaTpuBarh €&
BCECTOPOHHE;

HCIOJIb30BAaTh MPU OCBOCHMM 3HAHUN MNPUEMBI JIOTUYECKOTO MBINUICHUS (aHanu3a,
CUHTE3a, CpaBHEHMS, KiaccuUKaIuu, OOO0OIIEeHHs), PaCKpPhIBAaTh CMBICT OHOJOTHYECKUX
MOHATHH (BBIAEIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU MOHATUSIMH);

OTIPEeNATh LN JeATENbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUU UX JOCTHXKEHUS,
COOTHOCHUTH PE3YIbTAThI ACATEIHHOCTHU C IIOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh OHOJIOTHYECKUE MOHATHS Uil OObscHeHUs (DAaKTOB U SBJICHUN >KUBOU
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE pACCyX ACHHsS (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHpOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHHWH B M3y4aeMbIX OHOJOTHYECKHX OOBEKTax, a Takke MPOTHUBOPEUHl pa3HOTO poja,
BBISIBIICHHBIX B Pa3IMYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

paspabaTeIBaTh IUJIaH PEUISHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIUXCS MaTepUATbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIESATEILHOCTh, OLIEHWBATh COOTBETCTBUE PE3YIbTATOB IIEIISAM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;
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KOOPJIMHUPOBATH M BBIMIOJHATE PA0OTy B YCIOBHSIX pPEaIbHOrO, BHPTYAIBHOTO W
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE IeHCTBHS:

BIIQJICTh HABBIKAMHU Y4EOHO-HCCIICIOBATEIIbCKOW M MPOSKTHOM JCSTEILHOCTH, HAaBBIKAMH
pasperieHus mpooeM, CIIOCOOHOCTRI0O M TOTOBHOCTHIO K CaMOCTOSITEIIBHOMY TIOMCKY METOJIOB
pEIICHHS MPAKTUICCKHX 331249, TPUMECHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

WCIIOJIb30BAaTh PA3IMYHbIC BUABI JCSITCILHOCTH IO IOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 M MPUMEHEHHUIO B YYEOHBIX CHTYalHsIX, B TOM YHCIIC TIPH
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYIHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 33/Jaud B 00Opa30BaTENbHOUN NEATETHHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUTOTe3y €€ pelIeHHs, HaxXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

AQHAJIM3MPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTHYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3WPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATE IEJICHANIPABICHHBIN MMOUCK TIEPEeHOCa CPEACTB M CIOCOOOB JICHCTBHUS B
poheCcCHOHANBHYIO CPEY;

yMeTb TMEpPEeHOCHTh 3HaHWS B  T[O3HABATEJIbHYI0O U  MPaKTUYECKyl0 oOnactu
KHU3ZHEJESITeNbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUrMHAIIbHBIE IMOAXOJbl M PpELIeHHs, CTaBUTh
poOIeMbl U 3a/1a4H, JIOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanueii:

OpUEHTUPOBATHCSA B PA3MYHBIX MCTOYHHUKAX HMH(pOpManuu (TEKCTE y4eOHOro mocolwus,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTHYECKUX CIOBApsIX W CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B MHTepHere), aHaIW3UpoBaTh WHGOPMALMIO Pa3IUYHBIX BUIOB U (opm
MIpeICTaBJICHUS], KPUTUUECKH OLEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYHBOCTD;

dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHbIE METOIbl MpHU IMOUCKE U O0TOOpe
Oouosnornueckoi nHGopMaIul, He0OOXOIUMOM ISl BHITIOJIHEHUST y4eOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HKCIOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHMS PA3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (QOpMYy MpeACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIN SI3bIK B KadecTBE CpeACTBa MpH paboTe ¢ OHOJOrHYecKou
uHpopMalven: NPUMEHITh XUMUYECKUE, (PU3NYECKUE W MaTeMaTHYeCKHe 3HAKW U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpYy, HCIOJIb30BaTh M MPEOOPa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH,

BIIQJIETh HAaBBIKAMU DPACIIO3HABAHWSA W 3alIUTHl  WHbOpMaIK, HWHGOPMALMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH AeliCTBUSIMH:

1) o6menue:
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OCYIIECTBIISATh KOMMYHUKALIMU BO BceX c(epax >KU3HM, aKTHBHO y4aCTBOBATh B JTHAJIOTE
WIH JUCKYCCHU TI0 CYLIECTBY 00CYKJaeMOl TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJEHHS OTHOCUTEJIbHO BBINOJHEHMSI NpeularaéMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIaCOBAHHOCTD MO3ULUI APYIMX YYACTHUKOB JAMAJIOTa WIN JUCKYCCUH);

pacro3HaBaThb HEBepOaJbHbIE CpEACTBAa OOUICHMS, MOHMMATh 3HAYEHHE COLHAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(PIMKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(PIUKTH U
BECTHU NIEPETOBOPHI;

BJIJCTh PA3JIUYHBIMU CHIOcOOaMu OOIIEHHS U B3aMMOJCHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIed, IPOSBIIATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBATH CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTD:

[MOHUMAaTh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThl MpuU
pelIeHny OMOJI0ru4YecKoi mpobaeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYINIOBBIX
(dbopM B3aMMOJIEHCTBUS MPU pEeLUICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4ETOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTeNbHOCTH, OPTraHHW30BBIBATH U KOOPAWHHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pPACIPENENATh POJH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OLIEHUBAaTh Ka4eCTBO CBOEr0 BKJIAJAa U KaKJOI'0 Y4aCTHHKA KOMaHJbl B OOLINI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpearaTe HOBBIE INPOEKTHI, OLCHMBATh WACH C INO3MLUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETUYECKOE IIOBEIECHUE B PA3IMYHBIX CHUTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OgBy1ajeHne YHHMBEPCAJIbHBIMH PEeryJIATUBHBIMH ACHCTBUAMM:

1) camoopranu3amusi:

UCIOJb30BaTh OWOJOTMYECKUE 3HAaHUS JUId BBIABICHMS NpoOJeM U HX pELIeHHUs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHWMU LI€JIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSX M IOCTYIKAaX IO OTHOLIEHUIO K >KMBOW IPHUPOJE, CBOEMY 3J0POBBIO M 3I0POBBIO
OKPY>KAIOILUX;

CaMOCTOSITEJIBHO OCYILLECTBIIATh MO3HABATENbHYIO JI€STENbHOCTh, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBbIE 337aud B OOpPa30BaTENIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTAaBIIATh IJIaH PELICHUs MPOOIEMbl C YUETOM MMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;

paclupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JienIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCThH 3a PEIlICHHE;
OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (HOPMUPOBAHUIO M TPOSIBIICHUIO IIUPOKOM 3pYUIIMK B PA3HBIX 00JaCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:
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JIaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTb, OLICHMBATh
COOTBETCTBUE PE3YJIBTATOB LEIIAM;

BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, NCIIOIH30BATH MPUEMBI pedIIeKCuu
JUIS OLIEHKU CUTYallH, BbIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHsATHE Ceds1 U APYrUX:

MIPUHUMATh ce0sl, IOHUMAasi CBOU HEAOCTATKU U JIOCTOUHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB IEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OIINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBeKa.

MHNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynpTaThl ocBoeHUs porpamMMbl COO no Ouosiornu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorusy) HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEeMCTBUII 1O OCBOECHMIO, HMHTEpHpETalii M NpeoOpa3oBaHUIO 3HAHWUN, BH/IBI
NEeSITeIbHOCTH 1O TOJYyYeHHIO HOBOTO 3HAHMSA M NMPUMEHEHUIO 3HAHUN B Pa3UYHbIX y4eOHBIX
CUTYyallHsIX, a TaKKe B peaJlbHBIX KU3HCHHBIX CHUTYallUsX, CBSI3aHHBIX C Owojoruei. B
MporpaMMe MpeIMEeTHbIE Pe3yIbTaThl MPECTABICHBI 110 TOAaM 00ydeHusI.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO mpenMera «buonorus» 6 10 kKnacce
JOJIKHBI OTPaXkaTh:

cOpMUPOBAHHOCTh 3HAHUN O MECTe M POJM OUOJIOTMM B CHUCTEME HAyYHOTO 3HaHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKA JJISl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEPKaHHE OMOJIOTMYECKUX TEPMUHOB M MOHSATHUIL: KU3Hb, KIIETKA,
opraHus3M, Merabosu3M (0OMEH BEIIECTB W NIPEBpAIllCHHE DHEPruu), TOMEocTa3
(camoperynsinusi), ypOBHEBasi  OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOHU3BEACHUE
(perpoiyKiusi), HaCJIeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHOJOTMYecKHe TEeOpuH (KJIETOYHAs, XPOMOCOMHAas, MYyTallMOHHAas,
LEHTpadbHas JOrMa MOJIEKYJsipHOW Ouosiorun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BapuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOXKICHUSI KYIbTYPHBIX pacTenuit H. U.
BaBwuioBa), onpenenats rpaHullbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHE BIa/IeTh METOJaMH HAay4yHOTO MO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBJICHUN, OpraHu3anmusi MU TMpPOBEACHHE OHOJIOTHYECKOrO
SKCIIEPUMEHTA, BBIABM)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXK]Y HCCIEIyEMbIMU
BETUYMHAMH, OOBSICHEHHE TMOJNYyYEHHBIX PEe3y/lbTaTOB, HCIOIB30BAHHBIX HAyYHBIX MOHATHUH,
TEOpHUH U 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJYYE€HHBIX PE3YyIbTaTOB;

YMEHUE BBIIETATh CYIIECTBEHHBIE NMPU3HAKKA BUPYCOB, KIETOK MPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHa BEIECTB U
IIPEeBpAILlEHUs] PHEPTUU B KIIETKE, (OTOCHHTE3a, IIACTUYECKOIO U SHEpreTHyeckoro oOMeHa,
XEeMOCHHTE3a, MHUTO3a, M€i03a, OIJIOJI0TBOPEHUS, PA3MHOKEHUS, UHANBUYATbHOTO Pa3BUTHS
OopraHu3Ma (OHTOI'€HE3);
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yMEHUE MPUMEHATH MOJTy4YeHHbIC 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIECCOB U
SBIICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C IIEIIbI0 00ECTIeYeHUs
0€30IIaCHOCTH CBOETO 3JI0POBbSI U 3J0POBBS OKPYKAIOUIMX JIIOJCH, COONIONCHHS HOPM
IPaMOTHOTO IOBEJCHMUSI B OKpPY)KAIOWIEH IPUPOAHOM Cpele, NOHMMaHUE HeoOXO0IUMOCTU
WCTIOJIb30BAHUS JOCTHKCHUI COBPEMEHHOW OHOJIOTHM M OMOTEXHOJIOTHH U parMOHaIBLHOTO
MIPUPO/IOII0JIL30BAHNUS;

YMEHHME peIllaTh JJIEMEHTApHble TIE€HETUYECKHE 3aJadyl Ha MOHO- M JUTHOpHAHOE
CKpEILMBAHUE, CLEIIEHHOE HACJIEI0BaHUE, COCTABIISITh CXEMbl MOHOTMOPUHOIO CKpEIIMBaHUS
JUIS MIpE/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTUYECKHE pabOTHI, COONOATh MpaBHIa MPU
paboTte ¢ yueOHBIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE KpPUTHUYECKH OIICHMBAaThb W WHTEPIPETUPOBATH HH(OpPMALMIO OHOJOTHYECKOrO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAY4YHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeacTBa
MaccoBOM MHQOpMaIMU, Hay4YHO-TIOMYJSIPHbIE MaTEpUasbl), STUYECKUE ACIIEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHBIE IHCHhMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBbKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe M POJM OMOJIOTHH B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUSI, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YIEHBIX-OMOJIOTOB B pa3BUTHE
Oouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl peIlIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMUHOB U MOHSTUIA: BUJI, OMYJSALUSA,
reHoOH I, SBOJIONUMS, JBIKYIIHE CHIBl ((aKTOpPBI) DBOJIIOIUH, MPHUCTIOCOOJICHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, SKOJOTHYECKHe (aKTOpPbl, HKOCHCTEMA, MPOJYLEHTHI,
KOHCYMEHTBI, pEAYIICHTHI, 1IeNH MUTaHUs, SKOJOrMuecKas nmupamMuia, ouoreoreHos, ouocdepa;

YMEHHME H3jaraTh Ouosioruueckue Tteopuu (dBojtonuoHHas Teopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacraa K. M.
bapa, dyepenoBanus riiaBHBIX HampaBiieHHMH U mytei sBomonuu A. H. CeBepiioBa, ydeHUs: O
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULIbl KX TPUMEHUMOCTHU K dKUBBIM CUCTEMAaM ;

yYMEHHE BIa/IeTh METOJaMH HAay4yHOTO MO3HAHUS B OMOJOTHU: HAONIOJEHUE M OMHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alUsi U MPOBEACHHUE OUOJIOTUYECKOTO
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX pPEe3ylbTaTOB, HCIOJIb30BAaHHBIX HAyYHBIX MOHATHUH,
TEOPHUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHbIC IPU3HAKU CTPOCHUS OUOJIOTHYECKUX OOBEKTOB: BUIOB,
MOMYJSALUM, TNPOIYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOreolEeH030B U HIKOCHUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACJEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHuUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB, AECUCTBHS 3KOJIOTMYECKHX (aKTOPOB Ha
OpraHMU3MBl, [IEPEHOCA BEIIECTB U NTOTOKA YHEPTHU B 3KOCHCTEMAX, AHTPOIIOT€HHBIX N3MEHEHUI
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHOr€OXMMHUYECKHUX IMKIOB B
ouocdepe;

yYMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SBIICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IbI0 00eCTIeYeH Ust
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0€30IaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJCH, COONIOACHHUS HOPM
IPaMOTHOIO IOBEJCHMSI B OKpPY)KAIOLIEH INPUPOAHON Cpele, NOHMMaHUE HeoOXO0IUMOCTU
WCTIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM Ouosorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTApHble OMOJIOTMYECKHE 3aJaud, COCTaBIATh CXEMBbI IepeHoca
BELIECTB U HEPIUU B IKOocHcTeMax (LENH MUTaHuUs);

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa TPU
paboTe ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHUBATh M HWHTEPIPETUPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOIIYIO IICEBJOHAY4YHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeacTBa
MacCcoBOW HMH(pOpMALMK, HAYYHO-TIOMYJSPHBIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATbHBIC
HKOJIOTUYECKHE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIE NMCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.
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4. TEMATUNYECKOE INTAHUPOBAHUE
10 KUIACC

KosuuecTBO Yacos DJIeKTPOHHBbIE
HaumeHnoBanue
Ne (uudpossbie)
pa3aeyioB M TeM IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmal padoThbI
pecypchl
bu6mmoreka [{OK
1 b 2 :
MONOTHA Keak Hayxa 05 https://m.edso0.ru/7f41c292
9 JKuBbie CHCTEMBI 1 UX 1 bu6moreka [IOK
Opra"u3aus https://m.edsoo0.ru/7f41c292
3 XUMHYECKUN COCTAB U 8 1 bu6moreka [IOK
CTPOEHUE KIIETKU https://m.edsoo0.ru/7f41c292
4 JKuzHenesTeabHOCTh 6 bu6mmorteka [IOK
KJIETKH https://m.edsoo0.ru/7f41c292
PasmHoOxeHue u
5 WHIUBUIyaTbHOE 5 1 bubmorera [JOK
FHBHIAY https://m.edsoo0.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHoCTE U
6 M3MEHYUBOCTh 8 15 bubmorexa [TOK
' https://m.edso0.ru/7f41c292
OpraHU3MOB
7 Cenekiusi OpraHu3MOB. 3 bubnuoreka [IOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6moreka [IOK
8 P 1
C3CPBHOE BPEMA https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO 34 4
YACOB 11O ITPOI'PAMME
11 KJIACC
KoauvecTBo yacos JJIeKTPOHHbIE
HaunmenoBanue
Ne (un¢posrbie)
Pa3esoB U TeM IIpakTuyeckue
n/n Bcero oOpa3oBaTte/ibHbIE
NporpamMmal padoTbI
pecypcsl
1 DBOJIOIIMOHHAS 9 1 bubmuoreka [JOK
ouosorus https://m.edsoo.ru/7f41cc74
B
2 powmenmmua |9 05~ bubmorer LOK
P ' https://m.edsoo.ru/7f41cc74
3emie
3 Opranusmsl u 5 1 bubnmnoreka [[OK
OKpy»Karollas cpena https://m.edsoo.ru/7f41cc74
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ecTBa U
4 C-)CKOOCZIGOTI/I‘-IGCKI/IC 9 bubamorexa LOK
https.//m.edsoo.ru/7f41cc74
CUCTCMBI
bubmuoreka [IOK
> PesepHoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 2.5
ITPOI'PAMME
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5. HIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka Koun4yecTrBo yacos DJIeKTPOHHBbIE
n/n (uugpoBbIe)
[MpakTHyeckue o0pa3oBaTe/bHbIE
Bceero padoThbI pecypcbl
bu6mmoreka [{OK
1 Buosorus B cucreMe Hayk. 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Metobl MO3HAHHUS KUBOM
npupoael.  IIpakTudeckas

2 p;l60Ta Ne ! 1 05 bubmmorexa [{OK
(VCTIOTIH3OBAHIE ' https://m.eds00.ru/863e6122
pa3IUYHBIX METOJIOB TIPH
M3YyYEeHUN OMOJIOTHUECKHUX
00BEKTOBY.

3 buonornuecknue CHCTEMBI, 1 bu6moreka [IOK
MIPOLIECCHI U X U3yUYEHUE. https://m.eds00.ru/863e6564

. XHUMHUYECKUI 5 COCTaB . Bu6morexa LIOK
IICTRH. ona 1 https://m.edso0.ru/863e674e
MUHEpaJIbHbIE COJIU.

5 benku. CocraB u crpoeHue 1 bubnuoreka [IOK
OETIKOB. https://m.edso0.ru/863e6b72
DepMEHTHI —

OMOJIOTHYECKHE
KaTajau3aTophbl.

. HI?I6opaTopHa;1 pabora Ne 1 . 05 Bu6anorexa LIOK
«isyderue ' https://m.eds00.ru/863e6b72
KaTaJuTHYECKON
AKTUBHOCTH (pepMEHTOB (Ha
mpuMepe  amMmiasbl WU
KaTaiasbl)».

bubmuoreka [JOK

7
YrueBozeL. Jiumm e, ! https://m.edso0.ru/863e6870

8 Hyxneunossie KHUCJIOTBI. 1 bubnuorexa LIOK
ATO. https://m.edso0.ru/863e6d5c

o Ucropus u METO/IbI . Bu6uorexa LIOK
VISYHICHHA [ICTIH. https://m.edso0.ru/863e6e88
Kiierounas teopus.

10 Knerka kak  menocrtHas 1
JKUBasi CUCTEMA.

Crpoenue bubnuorexa [IOK
11 JYKAPHOTHUYECKOM  KIIETKH. 1 0.5 https://m.eds00.ru/863e6ff0

JlaGopatopHast pabota Ne 2

https://m.edso0.ru/863e716¢
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«3yuenue CTPOECHHUS

KIJIETOK pacTeHui,
KHUBOTHBIX,  TpuOOB U
OakTepuit 0.

MHKPOCKOIIOM Ha T'OTOBBIX
MHKpOIIpenapaTax M HuXx
OIIMCAHUED.

O0MeH BEIIECTB U

bu6mmoreka [{OK

12
METa0O0JIH3M. https://m.edsoo.ru/863e766¢

bu6mmoreka [IOK

13
PoTOCHHTE3. XeMOCHHTE3, https://m.eds00.ru/863e7c98

14 3 o6 bubmmoreka [{OK

HEPTETHHCCKUI OOMCH. https://m.edso00.ru/863e7aae
JKn3HeHHBI UK KIIETKH.
Henenue knetku. MwuTtos.

5 H§6gpaTopHaﬂ pabota Ne 3 05 Bu6iuorexa [IOK
(HabIIOACHAC — MUTO3a B ' https://m.edsoo.ru/863e7dc4
KJICTKaX KOHYHKaA KopemKa
JIyKa Ha TOTOBBIX
MHKPOTIpEIiapaTax.

16 Buocunres Genka. Peakius bubnuoreka [JOK
MaTPUYHOTO CUHTE3a. https://m.eds00.ru/863e796e

17 Tpaucnsauus — OUOCHHTE3 bubnuorexa [JOK
Ocnka. https://m.edso00.ru/863e796e

18 Hexnerounsre bop™mBI bubmmnoreka LIOK
YKU3HU — BUPYCHI. https://m.edso0.ru/863e7540
@ bu6mmoreka [JOK

19 OPMB! PaSMHOKCHUA https://m.edso00.ru/863e81b6
OPTafiisMOoB. https://m.edsoo.ru/863e831e

bu6mmoreka [JOK

20 7
Meiios. https://m.edsoo.ru/863e7f4a
OOpa3oBaHne H pa3BUTHC
ITOJIOBBIX KIIETOK.

Om010TBOPEHHE.

21 Jlabopartopnas pabora Ne 4 05 bubmoreka LIOK
«3yueHue CTPOEHHUS ' https://m.edso0.ru/863e81b6
ITOJIOBBIX KIJIETOK Ha
FOTOBBIX
MUKpOTMpenaparax».

22 WNuauBuayaibHOE pa3BHUTHE bubmuoreka [JOK
OpraHU3MOB. https://m.edso0.ru/863e8436

23 Peneruka ~—  mayka o bubnuorexa [IOK
HACTICACTBEHHOCTH " https://m.eds00.ru/863e86f2
W3MEHYHMBOCTH.

24 3aKOHOMEPHOCTH bubnuorexa [IOK

HacJICAOBaHUA IIPU3HAKOB.

https://m.edso00.ru/863e8878
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Monorubpuanoe

CKpEIIMBaHUE.
JurubpunHoe

o5 CKpEIUBAHHUE. 3akoH 1 bubmmorexa [IOK
HE3aBHCHUMOTO https://m.edsoo.ru/863e89a4
HacJe0BaHUs TPU3HAKOB.

CuemieHHOe Hacleq0BaHue
npu3HakoB. JlaboparopHas
pabora Ne 5 «M3ydenue
26 f{e(gg:;gTzB 1 05 bu6mmoreka [{OK
PHIHOTO 1 ' https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO
CKpENIUBaHUS Y JPO30(HITHI
Ha TFOTOBBIX
MHKpOIIpenapaTaxy.
27 Eealz?eilgiaHHe npnstI(zg;' 1 bubmorexa LIOK
’ https://m.eds00.ru/863e8c60
CILIETIJICHHBIX C IIOJIOM.
N3MeHUnBOCTE.
Henacnencrsennas
H3MEHUYHBOCTb.
s | poopaopnas pabora M| o5 BuGmmorexa [1OK
N https://m.edso0.ru/863e8efe
MOTU(DUKAITMOHHOU
W3MEHYUBOCTH, ITOCTPOCHUE
BApUAllMOHHOTO psAla U
BapyalMOHHOW KPUBONY.
HacnencrBennas
H3MEHYHUBOCTb.

29 JlaGopaTtopnast padora Ne 7. 1 05 bubimorexa [LIOK
«Ananus MyTalui y ' https://m.edsoo.ru/863e8efe
Ipo30puIbl  Ha TOTOBBIX
MHKpOIIpernapaTax.

30 I'eHeTHKA yelloBEKa 1 bubamorera LOK

’ https://m.edsoo.ru/863e8d78
O06006111EHNE 5(0) TEME

31 «HacnencTBeHHOCTE u 1
H3MEHYHNBOCTD
OpPraHU3MOB).

32 Cenexkuuss Kak Hayka H 1 bu6bmmorexa LIOK
rpolrecc. https://m.edso0.ru/863e9214

B coommm  peoremtn| 1 bumaorexa LIOK

p https://m.edso00.ru/863e9214
’KMBOTHBIX.

34 buorexnonorus Kak 1 bubmmoreka [IOK
OTpacib IPOU3BOJICTBA. https://m.eds00.ru/863e9336

OBHIEE KOJIMYECTBO 34 4
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YACOB [10 IPOTPAMME |

11 KJIIACC
Ne Tema ypoka Koun4yecTrBo yacos DJIeKTPOHHBbIE
n/n (mndposrbie)
IIpakTnueckue o0pa3oBaTtejibHbIE
Bceero padoThbI pecypcbl

1 OBOMIONAS W METOABI € 1 bubmmoreka HOK
HU3yYCHMUS. https://m.edso0.ru/863ea20e
n

pel https://m.eds00.ru/863e9570
IBOJTFOITUH.
bubnnoreka HOK

3 1
MukposBomonus. https://m.edsoo.ru/863e9cle
[Homynsaums Kak
JJIEMEHTapHAs eIUHUIIA BHU/IA
u sBosrouu. JlaboparopHas

bubnnoreka HOK

4 1 0.5
pabora Ne I «Cpasuenne https://m.eds00.ru/863e99c6
BHJIOB o
MOP(hOIOTHIECKOMY
KPUTEPUION.

5 gizﬁe}:iﬁ;Hme @aKTi)PIIaJ:,II); 1 Bubmioreka HOK

https://m.edsoo.ru/863e9da4
SBOJIIOIUH.

6 EcrectBennsiii oTOOp U €ro 1 bubnuoreka HOK
(hopMBl. https://m.edso0.ru/863e9ed0
PesynbTarsl ABOJIIOLIUU:

MIPUCTIOCOOIEHHOCTh
OpraHu3MOB u
BUJI000pa30BaHuUE.

7 Jlaboparopnas pabota Ne 2 1 05 bubnuoreka [HOK
«Omnucanue ' https://m.edsoo.ru/863e9fde
MIPUCTIOCOOIEHHOCTH
opraHusma u eé
OTHOCHUTEIILHOTO
XapakTepay.

8 Hamnpasnenns u IIyTH 1 bubnuoreka [MOK
MAaKpO3BOJIIOLIMH. https://m.edso0.ru/863e9cle

9 HeobpaTumocTs 3BOIONUN. 1

10 Uctopus xu3Hu Ha 3emie u 1
METO/Ibl €€ U3YYCHHUS.

11 I'unoTe3bl  MPOUCXOXKACHUSA 1 bubnuoreka HOK
YKU3HU Ha 3eMJIe. https://m.edsoo.ru/863ea5a6

12 PasBurue XU3HM Ha 3emiie 1 bubnuoreka IHOK
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110 3paM U [epHoJaMm.

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

OCHOBHBIE 3TallbI 3BOJIIOIIMHU
PACTUTCIIBHOTO U JKUBOTHOI'O
mupa. [lpaktudeckas padora

bubnnoreka HOK
13 0.5
Ne ! «M3yuerue https://m.edsoo.ru/863ea8bc
HCKOIIaeMBIX OCTaTKOB
pacTeHHMii W JKHBOTHBIX B
KOJUTCKITHSIX).
CoBpemeHHas cucrema bubnuoreka HOK
14
OpPraHUYeCcKOro MHUpa. https://m.edso0.ru/863ea48e
15 DBOJTIOIHS YeJioBeKa bubnuoteka HOK
(anTpoOTIOTEHE3). https://m.edsoo.ru/863eac2c
16 JBwxymue cuibl (paxTops) bubnuoteka HOK
AHTPOIIOTEHE3A. https://m.edsoo.ru/863ead44
17 OcHoBHbIE CTaauu
IBOJTFOIIMH YEJIOBEKA.
Yenoseueckue ac
18 I E (]j ‘I{{H:H 5 arI;ITa I/IE bubnmotexa HOK
PHPOZ 8 1 https://m.edsoo.ru/863eaea2
YeIIoBeKa.
PesepBHbIi YPOK.
19 O6o0menne 1o TeMe
«BoO3HHUKHOBEHHE "
pa3BUTHE KU3HU Ha 3eMIiey.
20 DKOJIOTHs KaK HayKa.
Cpensr obuTaHus u bubnuoteka [HOK
21
IKOJIOTUYECKHE (PaKTOPBHI. https://m.edsoo.ru/863eafec
AOGuoTnyeckue (hakTophI.
JlabopaTopHas pabota Ne 3.
«Mopdomnoruueckue
6 .
OCOOCHHOCTH pacTeHUN U3 Eibmorexa LIOK
22 pPa3HBIX MeECT OOMTaHHA». 0.5 )
https://m.edsoo.ru/863eb10e
JlaGopaTopHas pabota Ne 4.
«BnusHue cBeta Ha pocT U
pa3BuTHE YEepEeHKOB
KOJIeycay.
bubnuoreka HOK
23
buotuacckne daxTope!. https://m.edso0.ru/863eb348
DKOJIOTUYECKHUEe
XapaKTePUCTUKHU
nonymsiiuu.  [Ipaktuueckas
24 . 0.5
padora Ne 2 «Iloacuér
MJIOTHOCTH MOTYJISALIUN
Pa3HbIX BUJIOB PACTCHUID.
o5 CooOriecTBa OpraHu3MoB — bubnmoreka I[HOK
OHOIIEHO3. https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI bubnunoreka HOK

(3KOCHCTEMBI).

https://m.edso0.ru/863eb46a
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OCHOBHBIE HoKa3aTelun

9KOCHUCTEMBI.
27 31(0;1():1/1‘1:[65011(1/16 HPaMUIBI 1 bubmorexa LHOK
. ) https://m.edso0.ru/863eb5fa
CaoiicTBa 9KOCHCTEM.
Cyxkueccus.
28 [IpupoIHbIE SKOCHCTEMBI. 1
29 AHTPONIOTr€HHBIE 1
IKOCUCTEMBI.
30 buocpepa — rmobanbHas 1 bubmmoreka LIOK
9KOCUCTEMA 3EMIIH. https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH 1 bubnuoteka [HOK
CyIIIECTBOBaHUs OHochepsI. https://m.edsoo0.ru/863ebd16
UYenoseuectBo B Ouochepe
32 1
3emu.
33 CocytiecTBoBaHUE TTPUPOIBI 1 bubnuoteka [HOK
Y 4EJIOBEYECTBA. https://m.edsoo.ru/863ebale
0606
34 « Cgogle:f;a TeMI:; 1 bubmmoreka HOK
m https://m.edso0.ru/863ea20e
IKOJIOTHYECKHAE CUCTEMBD».
OBHIEE KOJIMYECTBO 34 55
YACOB 110 ITIPOI'PAMME ’
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6. YAEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MMPOLIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

1. Buosorus, 10 xnacc/ ITaceunnk B.B., Kamenckuii A.A., Pyonios A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akunonepnoe o0miectBo «M3marensctBo «IIpocBemienue»

2. buonorus, 11 kmacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyonios A.M. u apyrue /Tlox pen.
[Taceunuka B.B., AknmonepHoe obmiectBo «M3marenscTBo «IIpocBenieHne»

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Buosorus, 10 xmacc/ IMaceunnk B.B., Kamenckuii A.A., PyonioB A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Akunonepnoe o0miectBo «M3narensctBo «IIpocBemienuey

2. buonorwus, 11 xracc/ Ilaceunuk B.B., Kamenckuit A.A., Pyonos A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Akunonepnoe o0miectBo «M3mnarensctBo «IIpocBemienuey

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://m.edsoo0.ru
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7. JIuct BHeCceHUsI U3MEHEeHH

Hara o
KypHaIy, KOraa
ObliIa clejlaHa
KOPPEKTHPOBKA

Howmepa ypoxos,
KOTOpBIE OBLITH
HMHTEIpPUPOBAHBI

Tema ypoxa,
KOTOpas cTaja
1oCJIe
HWHTCIrpaliuu

OcHoBanue WiA
KOPPEKTUPOBKHU

ITonmnuce
3aMECTHUTEIIS
JIUPEKTOPA MO
YBP
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