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IHHOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
NOJIX0A0B K (opMupoBaHHIO cojepkaHus ydeOHoro mpeamera «buonorus» cocraBuin:
koHHentyanpHble nosioxkeHnss @PI'OC COO o B3auMOOOYCIOBIIEHHOCTH IENEH, COAep:KaHus,
pe3yibTaToB OOyUeHUsST W TPEOOBAHWI K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
o0MmMX HEeNsIX W MPUHIHUIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakKe MOJIOKEHUS O crielu(uKe OMOJIOTHH,
e¢ 3HAaYCHWU B TO3HAHWU KUBOW MPHUPOJBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPECIICHBl OCHOBHBIE (DYHKIIUU MPOTPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Omosioruu naét mpencTaBlIeHUe O IEesIX, 00 00IIel cTparerun oOydeHus,
BOCIIMTAaHUS M Pa3BUTHsI OOy4aroOmUXCs cpencTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 00sA3aTENFHOE MPEIMETHOE COJCpKAHHUE, €ro CTPYKTYpY, pacmpelelieHHe I10
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBATeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO Ipollecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpamMMe mo OHWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHWS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM W IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHPHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJICP)KaHUS OHOJIOTHYECKOTO 00Opa30BaHuUs.

B mporpamme mo Omonoruu (10—11 xmaccel, 6a30BBIi ypOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3Y4Y€HUU Ouosioruu, Onarojapss 4eMy B HeH IpocMaTpuBaercs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMl  JHYHOCTH, SKOJOTHYECKOrO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpyKarouei
npupoaHoit cpeae. Ilosromy Hapsgy ¢ u3ydeHHEM OOIIEOMOJIOTHYECKHX TEOPHid, a Takke
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHTra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B IMPOrpaMMe IO OWUOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYCHHBIX
3HAHWUN B IOBCETHEBHOM JKU3HU AJISl pEIICHUs MPUKIIAJHBIX 3a/1a4, B TOM YHCIe: TPOUIaKTUKN
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YeNIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEJACHHS B OKPY)KAIOIIEeH MPUPOJHON cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATENIBHOCTH YEJIOBEKAa Ha COCTOSHUE MPUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a]la4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mperoiaraet
dbopMupoBaHHe y OOYYarOIIUXCS CIHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSM JIHMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIMXCS MPEACTABICHHUA O HAaydyHOH KapTHHE MUpA,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOIIOLMHU, CO3MaET YCIOBHUS Ui TO3HAHUS 3aKOHOB JKHUBOH TMPHUPOIHI,
dbopmupoBanusi (PYHKIIMOHATLHOW T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOTO M 0Oe30macHOro oOpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpimoe 3HaueHue OHONOTHST UMEET TaKXkKe JJs pPEIIeHHs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 3aJau CpelHero oouiero oOpa3oBaHus, couuann3anun oOydaromuxcs. M3yduenue



ouosorun oOecrieynBaet yCIIOBUS JUIst ¢dbopmupoBaHus MHTEJUICKTYaIbHbIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPBI, CIOCOOCTBYET
MHTETpaluN OUOJIOTUYECKUX 3HAHUU C TPEACTABICHUSAMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
94aCTHOCTH, PU3UKHU, XUMHH U Teorpaduu. HazBaHHbIe MONOKEHNS O MPEAHA3HAYECHUN YIeOHOTO
npenMera «buonorus» CcocTaBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUsS, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op conepxkanust yueOHoro npeamera «buosnorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUHN KyJIbTYpOCOOOPa3HOIO MOAX0/a, B COOTBETCTBUM C KOTOPHIM OOYy4YaroUIuecs AOJKHbBI
OCBOUTH 3HAHHS M YMEHHS, 3HAUYUMBIC i1 (pOpMUpOBaHUS OOMIEH KyIbTYpBl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKM3HU U MPAKTHYECKOU AesTenbHOCcTH. Oco00e MECTo B 9TOM cHucTeMe 3HAHUU
3aHMMAIOT DJIEMEHTBHl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM [uisi  (QOpMHUpPOBaHUs
MPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTALMIX JIUYHOCTH, CIOCOOCTBYIOMIMX I'yMaHU3alIUHA OMOJIOTHYECKOr0 00pa30BaHUs.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJioruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX O0COOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alMi W SBOJIOUMH. B COOTBETCTBMM C 3THM B
CTpYKType yueOHOTro npeamera «buosiorus» BbIIENEHBI CIENYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouosiornyeckas CUCTEMa,
«Opranusm Kak Ouosiornyeckas cuctema», «CucreMa U MHOTOoOpa3sue OpraHMyecKoro MUpay,
«IBOJIIOIUS JKUBOU MTPUPOIBD», « IKOCUCTEMBI U MTPUCYIINE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCsS 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd >MBBIX CHCTEM
Pa3sHOro paHra u NpHoOOpPETeHNnEe yMEHUH UCMOIb30BaTh ITH 3HAHUA JUIsl TPAMOTHBIX JICHCTBUI B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IbI U PEILIEHUs Pa3IMUHBIX KU3HEHHBIX POOIIEM.

JlocTikeHnue Lenau u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YpOBHE
o0ecreunBaeTcsl pelIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CHUCTEMbl 3HAHMM O OHOJIOTUYECKUX TEOpUsX, YUCHMSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTAaBICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaxX HAY4YHOIO IO3HAHUA,
CTPOEHHUH, MHOI0o0Opa3sMM U OCOOEHHOCTSX >KMBBIX CHUCTEM PpA3HOIO YPOBHS OpraHU3alUH,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTUY;

¢dopmupoBaHue y oOy4arolUXCs I[MO3HABATENbHBIX, MHTEIJIEKTYaJIbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpoliecce aHajau3a JaHHBIX O MyTAX Pa3BUTHUA B OMOJOIMM Hay4HBIX B3IJISJIOB,
U U IOAXO0I0B K U3YYEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Y oOOydaroumuxcsi oOmeld KyabTypbl, (DYHKIMOHAJIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATH U OLIEHUBATDH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U OMBITA, IOJYYEHHBIX IPU U3yYCHUU OMOJIOTUH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUYEHUE OMOJIOTMYECKHUX
3HAHMW B TPAKTUYECKOW JESATEIBHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEIMLNUHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTHU TIO3HAHUS YEJIOBEKOM KHBOM MPHPOJIBL,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS STUYECKUX HOPM IPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEOBAHNUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEAHEBHOM JKM3HU JUIS OLECHKH
MOCIIE/ICTBUI CBOCH AEATENBHOCTH 1O OTHOIICHUIO K OKPY)XaoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOIOIEHNE Mep TTPODUIAKTUKN 3a00JIeBaHUN.

B cucreme cpennero obmiero odpasoBanusi «buonorusy, ulydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS O0S3aTENIbHBIM YUeOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

Jst u3yuenusi OMosoruu Ha 6a30BOM YPOBHE CpeIHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 gacos: B 10 kimacce — 34 yaca (1 yac B Hezento), B 11 kimacce — 34 yaca (1 yac B Hezelno).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W mpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAy4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHYECKUX HAYK.

MeTo1pl T03HAHUS KUBOM NMPUPOAbI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabnuib! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYEeCKUE PA0OTHI:

[IpakTnueckass pabora Ne 1. «Mcnonb3oBaHue pa3IUYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMbI) Kak MpeAMET u3ydeHus Ouonoruu. OTIHune KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPOIbI.

CpoiicTBa OWocucTeM ¥ HX pa3HOOOpasue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHU OpPraHU3AIMH KUBOM
MIPUPOIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUii COCTAB U CTPOECHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  3JIEMEHTBhl:  MaKpO3JIEMEHTHI,
MHKpPO3J€MEHThI. Boia 1 MuHepanbHbI€ BEILIECTBA.

@yHKIMK BOJbl M MHUHEpAJIbHBIX BELIECTB B KieTke. [logmepxkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIIOTHI — MOHOMEpHI OeinkoB. HezameHnumsie
U 3aMEHHUMBbIE aMHHOKUCIOTHL. AMUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. buonoruueckue GyHKIMN OEIKOB.

®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otimuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTan3aToOpPOB.

VYraeBoJipl: MOHOCaxapu/pl (III0K03a, pubo3a u JIe30Kkcupubdo3a), 1ucaxapuasl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeToao3a). buomorndyeckue GyHKIUU
YTJIEBOJIOB.

Jiunuasl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-ruapodoOHBIE
cBoiicTBa. buonornyeckue ¢ynknuu nunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB U JMIHJIOB KaK
HCTOYHUKOB PHEPIHH.



Hyxneunossie kucnorsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumm PHK. Bugsr PHK. AT®: crpoenune u
byHKIMH.

[uronorus — Hayka o kierke. Kileroynas teopus — npumep B3aMMOJCHCTBUS UACH U
(axTOB B HAYYHOM TO3HAHUH. METOIbI U3YYCHHS KIICTKH.

Knerka kak nenocrHas xuBas cucrema. OOLue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosekynbl JJHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a Oelka.

Tumbl KIETOK: JyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
MpoKapuoTHieckoi kieTku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIbHOM, )KUBOTHON U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u €€ opraHouIbI.
OnnomeMOpannblie opranouas! kietku: JIIC, annapar ['onbaxu, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPUH, IIacTUibl. lIpomcxoxkaeHne MHUTOXOHAPUA W IUIACTH.
Bunel nnactun. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBIA EHTP, EHTPUOJIH,
PECHUUKH, KIyTHUKH. DyHKIIUU OpraHOuA0B KIIETKU. BritoueHus.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue aapa: sijaepHas 000J0uKa, KapuoIruia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIiecTB B KJIETKE.

JdemoncTpaumnu:

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

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX OJIEMEHTOB B HEXHUBOM  MIPHUPOJIE»,
«PacrpeneneHre XuMUYECKUX NIEMEHTOB B )KMBON IIPUPOJIEN.

Tabmuuper u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenka», «CTpoeHue MoJiekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossie kucinotbl. [JHK», «Ctpoenue mosekynbr AT®y», «CTpoeHrue 3yKapuoTUUECKOM
KIeTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTeNbHOM KieTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKN», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD», «JIHIHUIbD).

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIEPUMEHTOB, MHUKpOIpENnapaTbl pacTUTENbHbIX, KUBOTHBIX M OaKTEpUAIbHBIX
KIIETOK.

JlaGopaTopHble H IPaKTHYecKue padoThbi:

JlaGopatopHass pabota Ne 1. «/M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (pepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTauasbl)».

JlaGopatopHass pabotra Ne 2. «l3ydyeHue CTpOEHMs KIETOK pAaCTEHHUH, XUBOTHBIX U
OakTepuil 0]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmeHn BemiecTB, WM MeTa0ONM3M. ACCUMWISIMS (MJIaCTHUECKUH OOMEH) U
JTUCCUMIIIALUSA (SHEpreTUYeckrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpPO(HBIA U rereporpodHsiid. Pors depMeHTOB B 00MeEHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUU B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass Ha3pl ¢orocuHTe3a. Peakuuu QoTtocuHTe3a.
D¢ pexTuBHOCTH (PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A [UIs *KU3HU Ha 3emiie. Bausiaue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XemocuHTe3. XEMOCHUHTE3UPYIOLMe OaKTepUu. 3HAYEHUE XEMOCHUHTE3a ISl JKU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B KJeTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHHUE YHEPTUU B KJIETKE. DTalbl SHEpreTuieckoro oomena. ['nukonus. bpoxenne u
ero Buabl. KucimoposHoe oxucieHue, WM KJIE€TO4YHOE  JpIxaHue. OKUCIUTENbHOE
dbochopummupoBanue. DPPEKTUBHOCTH IHEPTETUISCKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYecKol MH@popMaluu B KieTke. ['eHeTuueckuil KoJ U €ro CcBOMCTBA. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpancnsauus — ouocunres Oenka. Jrtansl TpaHciasuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. Mcropust oTkpeitusi BupycoB (. U.
NBanoBckuit). OcoOEHHOCTH CTPOEHHUS U JKU3HEHHOTO LMKIIa BUpycoB. baktepruodaru. bonesnu
pacTeHMi, )KUBOTHBIX U YeJIOBEKa, BbI3bIBacéMble BUpycaMu. Bupyc nmmyHonedunnTa yenoBexa

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIKS, peBepTaza M HMHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUIM.
JdemoncTpaumnu:

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

Tabmuupt w  cxembl: «Tunel  muTanus», «Metabomuzm»,  «MHUTOXOHAPHUIY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycob»,
«bakrepuodarn», «Crtpoenne u xu3HeHHbIH 1K1 BUpyca CIIM/la, Oakrepuodara»,
«Pemmukarus JTHK».

Ob6opynoBanue: moaenu-ammmukanuu «Yaoenue [IHK u tpanckpunmus», «buocunres
oenkay, «CTpoeHHE KIETKW», Moielb CTpyKTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUIYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii mmkn, WM >KU3HEHHBIM UK KiIeTku. MHTepdasza m muto3. IIporeccsr,
npoTekaromue B uHTepdase. Permmkanums — peaknus marpuuHoro cuHTe3a JHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMIAHBIM M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonoruyeckue OCHOBBI Pa3MHOXKEHUSI U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramgum mwurtosa. Ilpouecchl, mpoucxonsdiiye Ha pasHbIX
CTaAMSIX MUTO3a. BHOJIOrM4eCcKuil CMBICII MUTO3A.

[Iporpammupyemasi ruéesb KIETKH — aromnTo3.

@opMBI  pa3MHOKEHHsSI OpPraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrmosioro
Pa3MHOXKEHHUS: JIeJICHHE HAaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE s
CEJIeKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meito3. Cragun Menio3a. Ilponeccsl, mpoucxoadmue Ha cragusax menosa. IloBenenune
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHHE Mei03a.

I'amerorenes — mporiiecc 00pa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE kKene3bl:
CeMEHHHUKU U sSU4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — ramMeT (CepMaTo30u,
AWLEKIeTKa) — chepMaToreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHMs SHIEKIETOK H
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3Butue (OHTOreHe3). OMOpHOHANbHOE pa3BuUTHE (dMOpHOTEHE3).
Oranel 3MOPHOHATIBHOTO PA3BUTHUS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIISIIus,



opranorenes. IloctamOpuonansHOe pa3BuTHe. THITBI TOCTAIMOPUOHATIBHOTO PAa3BUTHA: MPSIMOE,
HenpsMoe (IMYMHOYHOE). BrumsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3sutue pacrenuil. OHTOreHe3 IIBETKOBOI'O PacTEHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXEHHE pacTeHU», «JleieHne KIEeTKH
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsaMoe pazButue», «l'amerorenes y
MJICKOTIUTAIOIINX U YelloBeKa», «OCHOBHbIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOI, MuUKpomnpenaparbl «CriepMaTo30Upl MIEKOIUTAIOIIETOY,
«lifuexnerka miexkonurawoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
MoJenb-anmiukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

JlabopaTtopnast padota Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax.

Jlabopatopnast pabota Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpernaparax».

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropus pa3BuTHUS TeHETHUKH. Poib LHUTOIOTHM |
SMOpHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKita] pocCUiCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HETHYECKU, MOJIEKYISIPHO-
reHeTnyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHUS. ['eHeTnyeckass CUMBOJIMKA, HCIIOIb3yeMas B
CXeMax CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWS  MPHU3HAKOB, ycTaHoBieHHble [.  Menaenem.
MounorubpuaHoe ckpemuBaHue. 3akoH eIuHO00pa3usi THOPHUIOB MepBoro nokoJsieHus. [Ipasuio
JOMUHUPOBaHUA. 3aKOH pacUIeIUIeHWs] Npu3HakoB. [mmore3a uuctorhl ramer. [lonHoe u
HEIOJHOE JOMUHUPOBAaHUE.

JuruOpugHoe  cKpemuBaHHe. 3aKOH  HE3aBUCUMOTO  HACJIENOBaHHUS  IMPU3HAKOB.
[{uToreHeTnueckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBaHMS. AHaIH3UpPYIOUIee CKpellUBaHUE.
Hcnonb30BaHne aHAIM3UPYIONIETO CKPEUIUBaHUS ISl ONIPEAETICHUS TeHOTUIIa OCOOU.

CuerieHHoe HacnefoBaHue mpusHakoB. PaGora T. Moprana mno cuemjieHHOMY
HacJe10BaHuIo reHoB. HapyllieHre clienieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKne KapThl.

I'enetuka nosia. XpoMOCOMHOE OIPEAEIICHUE MOJa. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omoramerHble M reTeporamMeTHble OpraHu3Mmbl. HacliemoBaHue INpPU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Buabl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleCTBEHHas. Poib cpenpl
B HEHACJEJICTBEHHOM H3MEHYMBOCTU. XapaKTepUCTUKAa MOIU(PHKAUOHHONW H3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuoHnHas kpuBas. Hopma peakuuu npusHaka. KosimdecTBeHHbIE U
KayeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIM(PUKAIIMOHHON N3MEHYMBOCTH.

HacnencTBeHHast, MM T€HOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATUBHAS U3MEHUHMBOCTb.
Meiio3 © T10JIOBOM TpollecC — OCHOBAa KOMOMHATHMBHOW W3MEHYMBOCTU. MyTalmoHHas
n3MeH4YuBOCTh. Kiaccu¢ukamuss myranuid: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YactoTa U



MPUYMHBI MyTalii. MyTtareHHbsle (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEIACTBEHHON
n3MenurBocty H. M. BaBunosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJIbI TEHETUKH YeEJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKUN, MOJCKYJISPHO-
reHetudeckuii. CoBpeMEHHOE ONpe/eNieHne TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHUPOBAaHUE,
TCHOTUITUPOBaHUE, B TOM umcie ¢ momoripio [11P-ananm3a. HacnencrBenusie 3a0o0ieBaHUS
YelioBeKa: TeHHble Ooyie3Hd, O0JIe3HM C  HACJIEACTBEHHOM  IMPEApacIoIOKEHHOCTHIO,
XpoMOocoMHBIe Oosie3Hu. CoMarhueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIMIE 310poBOTO 00pa3a >KU3HU, TUATHOCTUKU, MPO(GHIAKTUKHA U JICUCHHUS] TeHETHICCKUX
Oose3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUHN YeJIOBEKa.

JdemoHncTpauuu:

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

Tabmuipl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAsh OCHOBAY,
«3aKOH pacHIeIUIeHUs] M €ro IMTOTCHETHYEeCKass OCHOBa», «3aKOH YHCTOTHI TaMmeTy,
«Iurubpunnoe ckpemuBanue», «llutomornyeckne OCHOBBI JIUTHOPHUIHOTO CKPEITUBAHUS,
«Meiio3», «B3auMoneicTBre auieNbHbIX T€HOBY, «['€HeTuueckne KapThl pACTEHMM, )KUBOTHBIX
u 4denmoBekay, «['eHeTwka momay, «3aKOHOMEPHOCTH HACJEIOBAaHUS, CIIETUICHHOTO C IOJOM,
«KapuoTunsl dYemoBeka W OJKUBOTHBIX», «Bumbl wu3MeHUMBOCTHY», «MoaudurarmonHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoOHHas
U3MEHYUBOCTB.

O6opynoBanue: Mojaenu-anmiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IOMHHUpOBaHHe», «urulOpunnoe ckpemmBaHuey», «llepekpéct XpomMocom», MHKPOCKON U
MHUKporpenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIIILEB U OKPACKH Teja), repdbapuid
«I"opox moceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEILMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaGopaTtopnast pabota Ne 6. «3yueHre Moau(pUKAITMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psifia U BapUALMOHHON KPUBOI».

JlaGopatopHas paborta Ne 7. «AnHanuz wmyrtamuil y Jpo30Quibl Ha TOTOBBIX
MHUKpOIpenaparax.

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

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U Opouecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpaszusi KyJIbTYpHBIX pacTeHui. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbBIE METOJBI CeIeKIIMH. MacCOBBIf U WHAMNBUAYAIbHBIN OTOOPHI B CENEKIUU
pactenuii u kUBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpOACTBEHHOE CKpEIlUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YHCThIX JuHMHA. [etepo3uc, wunu ruOpHaHas cuja.
HeponctBennoe ckpemmuBanue — ayropuaudr. OtganéHHas TuOpuauzanvs U e€ YCHeXH.
HckyccTBeHHBIM MyTareHe3 W MOJyYEHUE MOJUIUIOUJIOB. JIOCTHIKEHMS CEeNeKUUU PACTEHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas MHXKeHepus. OTalbl CO3JAHUS
pexomOunantHot JIHK u Ttpancrennbix opranu3moB. Knerounas wumxenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHUul. KiIlOHMpOBaHKE BBICOKOIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTMYECKME M 3Tudeckue mpodnembl. MO —
F€HETUYECKU MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

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

Tabmuuper u cxembl: Kapta «LleHTpbI NPOUCXOXICHHS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «llopoapl HOMaNTHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX pacTeHui», «OtnanéHuas
rubpuam3anusy, «Paboter akamemmka M. @. HWBanoBay, «llomumiongusy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTypbl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
T€HOB, XpPOMOCOM.

O6opynoBaHue: MyISDKM IJIOJJOB M KOPHEIUIOAOB AMKUX (OPM U KyJIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble U NPAKTHYECKUE PadOThI:

Oxckypeusi «OCHOBHBIE METOJBI U JOCTWKEHHUS CEJICKIIMU pPACTEHWW M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoaOLMOHHAS 0MOJIOTHS.

[Ipennochlnk BO3HMKHOBEHUSI 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUsS U €€
MecCTO B OMoJiornu. BiusiHME 3BOIOIIMOHHON TEOPUHU HA Pa3BUTHE OHMOJIOTUHU U APYTUX HAYK.

CBHAeTEIbCTBA HBOMIONMU. IlajleOHTONIOTHYECKHE: TOCIEAOBATEILHOCTE IOSBIICHHS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, TepexoHbie popMbl. bruoreorpadudeckue: cxXoIcTBO
U pasznuuue GayH U (GpIop MaTepuKoB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOJCTBA W Pa3IMyus 3MOPHOHOB pa3HbIX BHUIOB IO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTHUYHBIC, aHAJOTHYHBIC, PYJMMEHTApHBIC OpraHbl,
aTaBU3MBbL. MOJIEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX META0O0JIMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposorionHas Teopust Y. JlapBuna. Ilpeanochiiku BO3HMKHOBEHUS JIapBUHH3MA.
JIBuKyIiue CHiIbl SBOJMIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPAaHMUYEHHOCTU PECYpCOB, HEONpeNeNéHHas H3MEHYHBOCTh, OOpb0a 3a CylllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrtetrndeckas Teopus 3Bosonnn (CTI) u €€ 0CHOBHBIE TIOJIOKCHHS.

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U 9BOJIOLUH.

JIBuxkymue cuiibl ((akTopbl) 3BOJIOLUWK BHJIOB B Mpupoje. MyTallMoHHBIN Mpolecc U
KOMOMHATHBHAs M3MEHUMBOCTh. [lomymsiiioHHbIe BONHBI W apeld reHoB. Mzomsuus u
MUTPALIUSL.

EctectBennslit oTOop — HampaBisionuili ¢axtop sBoitonud. DPOpMBI €CTECTBEHHOTO
otOopa.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yiabTaT BorouH. [IpruMepsl mpucnocoOneHuit
y opranusmMoB. ApoMop(h03bl U UANOATANTAIINH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaAHUS:
reorpaduueckoe, 3K0JIOTHUECKOE.



MakposBomtorus. @opMbl 3BOJIIOLMH: (pueTHYecKas, JAWBEPreHTHAs, KOHBEPreHTHAs,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxaeHue  OT  HECHEUUAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomas
crienuajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoHcTpaumuu:

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

Tabmumer w  cxembl: «Pa3BuTHe oOpraHmyeckoro Mupa Ha 3emiiey», «3apoJIbIin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOphOBI 32 CYIIECTBOBAHUEY,
«EctecTBeHHBIII  0TOOP», «MHOTOOOpa3ue COPTOB pacTeHwi», «MHOrooOpa3ue TOopos
KUBOTHBIX», «[Tomymsiium, «MyTranuoHHas U3MEHYUBOCTHY, «Apomopdo3sD»,
«Mmmoanantanun», «OO0mas nereHepamusy, «JIBuxymme cuibl 3BoONUN», «Kapra-cxema
Mapuipyra nyremectBus Y. Jlapsuna», «bopnba 3a cymiectBoBanue», «lIpucnocoOieHHOCTD
opranu3moBy, «l eorpaduueckoe BuA000pa3oBaHue», « IKOJOTHUECKOE BUI000pa30BaHHUEY.

O6GopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3TUYHBIMHU THIIAMHU OKPACKH, HA0Op IJI0/I0B U
CeMsiH, KOJuIeKIus «[IpumMepsl 3alUTHBIX TPUCTIOCOOICHHI Y KUBOTHBIX», MOJeh «OCHOBHBIC
HaIpaBJIEHUS YBOJIONUNY», 00BEMHA MOENb «CTpOEHUE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, Koyuiekmuss «@DOpMBI COXPAaHHOCTH HCKOITAeMBIX
KUBOTHBIX W PACTCHHI», Monenb anmmkaius «llepekpéct XxpoMocomy, BIaKHBIE MpenapaThl
«Pa3BuTtne Hacekomoro», «Pa3BuTue mATYmIKM», MHKporpemnapaT «Jlpo3oduna» (HOpMa,
MyTaruu (OpPMBbI KPUTHEB U OKPACKH TEA).

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlabopaTtopHnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(OJOTUUESCKOMY KPUTEPHIOY.

JlaGopatopnass pabota Ne 2. «OmnmcaHue TPHUCTIOCOOJICHHOCTH OpraHm3sMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4yHble IIpEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HaydHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOMoreHe3 M MaHCIepMHs. XUMUYEcKas SBOJIONUS. AOHOTEHHBIH CUHTE3
OpPraHMYECKUX  BELIECTB W3  HEOPraHUYECKUX. OKCIIEPUMEHTAIIbHOE  IOATBEPKJCHUE
XUMHUYECKOH sBommonuy. HauanpHble sTanbl Ouosioruyeckoit sBosounu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
3BOJOLUS. POPMUPOBAHUE OCHOBHBIX I'PYIII XKUBBIX OPTAHU3MOB.

PasButne xu3Hum Ha 3emiue mno 3pam U nepuoaaMm. Karapxeil. Apxelckas u
npoTepo3oiickas 3pel. [lameosoiickas spa u e€ mepuoabl: KEMOPUHCKHI, OPIOBHUKCKHMA,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, IEPMCKUM.

Me3so3oiickas 3pa U €€ MepHro/Iibl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo301ickas 3pa u €€ nepuopl: MajJeoreHOBbIN, HEOT€HOBBIM, AHTPOTIOT€HOBBI.

XapakTepucTuKa KiIMMaTa U IeOJIOTMYECKHX MpolieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTENBFHOTO M KXHBOTHOTO MHpa. Apomopdo3bl y pacTeHUd W KMBOTHBIX. [losiBreHwue,
pacuBeT ¥ BBIMUPAHUE TPYII )KUBBIX OPraHNU3MOB.

Cucrema OpraHM4ecKOro MHUpa Kak OTpakeHue 3BOIOUMU. OCHOBHBIE CUCTEMATUUYECKHE
TPYIIbl OPraHU3MOB.

OBOJIIOIMSL  YeNOBEKa. AHTpPOIOJOTusl Kak Hayka. Pa3BuTHe TpencTaBleHH O
MPOUCXOKACHUH YelloBeKa. MeTo1bl u3ydeHus: auTpornorenesa. CxoCTBa U pa3anyus 4eIoBeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHHUE YETOBEKa.



JBwxyme cuibl  (pakTopbl) aHTpomorene3a. HacnencTBeHHass W3MEHYHBOCTh U
ecTecTBeHHbIN 0TO0p. OOIIecTBeHHBII 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYZA, MBIILICHHUE,
peub.

OcHOBHBIE CTaJUM M BETBM HBOJIIOLIMM YEJIOBEKA: ABCTPANIONUTEKH, UeNoBEK yMenbl,
Yenosek mnpsmoxondamui, YenoBek HeaHaepranbckuii, YenoBek pasymuHbiil. Haxonxu
MCKOTIAeMBIX OCTATKOB, BPEMsI CYILIECTBOBAaHHMSA, 00JACTh PacHpOCTpaHEHUs,, 00BEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

Uenoseueckne packl. OCHOBHBIE OOJBIINE pachl: €BPONEOUHAs (€Bpa3uiicKas), HETpo-
aBcTpajiouHas  (9PKBaTOpHallbHasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH MPEACTAaBUTENICH YEJOBEYECKUX pac K YCIOBHSAM CYIICCTBOBAHHSL.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpaumnu:

[Moptpetsr: @. Pean, JI. [lactep, A. U. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmuubl u cxemsl: «Bo3uukHoBeHue ConHEUHON cucTeMbl», «Pa3BuTre opraHndeckoro
mupa», «PacturenbHas kietka», <«OKuBoTHas kieTtka», «l[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHUYecKoro mMupa», «CpaBHEHHE aHATOMUYECKUX YEpPT CTPOEHUs
YelloBeKa M 4YeJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHX HaXOJ0K
MPEIKOB COBPEMEHHOIO 4YeNOBEeKa», «JlpeBHeimue moam», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOJIN», «YeroBeueckre pacb.

Ob6opynoBanue: w™mymspku — «lIpoucxoxknenune dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIla, HeaHJepTalblla, KPOMAaHbOHIIA), CIACHKU WIN M300pakeHHs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyomsia, ckpediia), TeOXpOHOJIOTHYECKass TaOnuIla,
KoJuteKusi «@opMbl COXPAaHHOCTU UCKOTIAEMBIX KHUBOTHBIX U PACTEHUI.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[Ipaktuueckas padota Ne 1. «M3ydeHne UCKOMAaeMbIX OCTaTKOB PACTEHUN M )KMBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcusi « OBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAay4YHBIA WU
KpaeBeIUECKHI My3€eH).

Tema 3. Opranusmbl H OKpY:Ka0LIas cpeaa.

DKojorusi Kak Hayka. 3ajauyd M pa3fesibl  dKOJOrMH. MeToAbl 3KOJOTHYECKHX
UCCIeIOBAaHUIN. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHus  OpPraHuW3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs,  IOYBEHHAs,
BHYTPHUOPTraHU3MEHHASI.

Okonorudeckue ¢akropbl. Knaccuduxanus skonorunueckux (akTopoB: aOMOTHUYECKUE,
OuoTHYeCcKHe U aHTpororeHHsie. JlelicTBre 3K0I0rndecknx (PakKTOpOB Ha OPTraHU3MBI.

AbGuotuueckue  QGakTOphel:  CBET, TEMIlepaTrypa, BIAKHOCTb.  DOTONEPHOIU3M.
[IpucnocobaeHunss Opranu3MoB K JeHCTBUIO abUOoTHUECKUX (PaKkTOpoB. buonornyeckue puTMbl.

buotnueckne daktoppl. Buasl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHLUS,
XHUIHUYECTBO, CUMOMO3 U ero ¢Gopmbl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxJIeOHWYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HadeHHEe OHOTHYECKHUX
B3aUMO/ICHCTBUII 715 CYIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE TMOKa3aTeau MOMYJSALUU:
YUCJIEHHOCTb, IUJIOTHOCTh, POKAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpanus. JuHamuka
YUCJIEHHOCTH MOMYJIALMY U €€ Perysiusi.

JdemoHncTpauuu:

[Moptpetsr: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.



Tabmuuer u cxemsl: kapra «lIpupoaasie 30Hb1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOMYJSIUH
uHpy30puu-Typenbkny», «[Iuiessie nenmy.

JlaGopaTopHble U NPpaKTHYEeCKHE PAdOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckne 0cOOCHHOCTH PACTCHHIA U3 PAa3HBIX MECT
OOUTaHUSD).

JIaGopatopHnast pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[Ipaktuyeckas padora Ne 2. «[Toacd€T MIIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHHIT».

Tema 4. Coo01ecTBa U IK0JIOTHYECKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB  —  OwoneHo3. CTpykrypbl  OHOLIEHO3a:  BHJOBa,
MIPOCTpPaHCTBEHHAs, Tpodudeckas (rnumiesas). Bunbi-nomunanTsl. CBs31 B OMOLIEHO3E.

Dkojnorudeckue cucrembl (3kocucremsbl). [lonstue o6 skocucreMe M OHOTreolEHO3E.
OyHKIIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBHI, KOHCYMEHTHI, PEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBble menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OMoMacca,
MPOAYKIHs. DKOJOTHYECKHE NHPAaMUIbI: MPOAYKIIMH, YUCIEHHOCTH, Omomacchl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMOperynauus, pazsutue. Cykueccus.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE DKOCUCTEMBIL. ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBL. buonormueckoe u
XO03s5IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopazHoobOpa3ue kak (HakTop ycTOHYMBOCTH 3KocucTeM. COXpaHEeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepuanckoro o Omocdepe. I'panuiibl, coctaB u CTpykTypa Omocdepsl.
Kupoe BemectBo u ero (yakuun. OcoOeHHOCTH OMocdepbl Kak TIOOATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemecTB W OHOT€OXMMHUYECKHE ILMKIBI 3JIEMEHTOB (yriepoja, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B bnochepe 3eminn. AHTpONOTeHHbIE U3MeHEeHUs B Onocdepe. [ modanbHbIe
HKOJIOTHYECKUE TTPOOIIEMBI.

CocymiectBoBanue Ipupoisl U yenoedecTBa. CoxpaHneHne OMopa3HO0Opa3us Kak OCHOBA
ycroiunBoctu 6nochepsl. OCHOBa palMOHATIFHOTO YIPABICHHS MPUPOJHBIMU pECypcaMu U UX
ucrnoJib3oBanue. J{oCTkeHus OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMmoHcTpanum:

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

Tabmumet u cxemsl: «llumessie nenuny, «bUoIeHO3: cocTaB U CTpyKTypay, «[Ipupoanbie
coobuiectBa», «llemn mnuraHus», «OKojoruueckas mnupamuaa», «buocdepa u yenosex»,
«JKocucTeMa IIUPOKOJUCTBEHHOTO Jieca», «ODKocucTeMa XBOMHOro jeca», «buoueHos
BoJoEMa», «ArpoleHo3», «lIpuMepHble aHTPONOreHHblE BO3ACHCTBUS HA TMPUPOLY»,
«BaxHeiline MCTOYHMKM 3arpsi3HEHUs BO3AyXa M TPYHTOBBIX BOJ», «llouBa — BakHelmas
cocrasisonas ouocheps», «PakTopsl Aerpagannu no4By, «I[lapHukoBeli a3pdexT», «DakTopbl
pazmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Onochepsl», «KpyroBopot yriepoga B Guocheper,
«KpyroBopoT a3orta B IpHpoOJIE.

Ob6opynoBanue: MO/I€JTb-aNTTHKAIHS «Tunuynbie OUOLIEHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Kosulekuuu — «buonenosy», «Bpeaurenn — BaKHEHIIHMX



CEeNIbCKOXO3SUCTBEHHBIX ~ KYIBTYp», TepOapuM H KOJUIGKIMHM pACTEHUH W  KUBOTHBIX,
IIPUHAUIeKALME K Pa3HBIM 3KOJIOTMYECKUM I'pyIIIaM 0JHOro BUja, KpacHas kHura Poccuiickon
Denepanyu, n300paKeHIsI OXPaHIEMbIX BUIOB PACTEHUH U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[NIPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMuCs MPOrpaMM CpeHero oo0mero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE€3yJIbTaTOB OCBOEHHUs npeamera «buosnorus» BbIIEIEHbI
CIIEIYIONINE  COCTABJIAIONINAEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  TpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH W CaMOOIPECIICHUIO,
HaJIM4YueEe MOTHBAIIUHN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/H/I, IIGJ'IGHaHpaBJICHHOC pa?,BI/ITI/Ie BHy’[’peHHI/Ix
yOEXJIeHUHM JTMYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOGI\/’I ACATCIBbHOCTHU IECHHOCTHO-CMBICIIOBBIMHA YCTaHOBKaMI/I, HpI/IcyHII/IMI/I CUCTEME
OMOJIOTUUECKOTO 00pa3oBaHMs, HAJIUYHE OKOJOTUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LICIIN U CTpOI/ITB JKN3HCHHBIC ITJIAHBI.

.HI/I‘-IHOCTHI)IG pe?;y.]'H)TaTI)I OCBOCHUA npenMeTa «BI/IOJ’IOFI/IS[» JOCTUTAKOTCA B C€AHWHCTBEC
y‘-Ie6HOI\/’I 158 BOCHI/ITaTCJIBHOﬁ JCATCIIBHOCTH B COOTBETCTBUHU C Tpa,ZII/H_[I/IOHHI)IMI/I pOCCHfICKHMH
COI_[I/IOKy.]'II)TypHI)IMI/I, I/ICTOPI/I‘-IGCKI/IMI/I 158 JIYXOBHO—HpaBCTBeHHI)IMI/I IIECHHOCTAMU, HpI/IHHTBIMI/I B
oOIecTBe TpaBWiIaMH W HOPMaMH TOBEJIEHUS M CIOCOOCTBYIOT MpolieccaM CaMOTIO3HAHWUS,
CaMOBOCITUTAHUS M CaMOPA3BUTHs, PA3BUTHUSI BHYTPEHHEW MO3WIIMM JIMYHOCTH, MATPHOTHU3MA,
YBOKEHUS K 3aKOHY M TMPABOIMOPSIAKY, YEIOBEKY TpyJa M CTaplieMy MOKOJICHHIO, B3aMMHOTO
YBOXEHHUS, OCPEKHOTO  OTHOMICHHWS K  KyJbTYpHOMY  HAaCICIUI0 W TPATUIUAM
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKaroLIEen cpeie.

JIngHOCTHBIE Pe3yJbTaThl OCBOCHHS Y4eOHOTro mpeameTa «bruosorus» TOKHBI OTpaKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOUIUXCsl PYKOBOJCTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3HUIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOCXKJICHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSAM POCCHUMCKOTO  OOIIecTBa,
pacIIMpeHre >KM3HEHHOTO OIbITa M OMbITA JEATEILHOCTH B IPOIECCE peai3alllil OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEILHOM NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOro BOCIIMTAHMSI:

chOpPMUPOBAHHOCTh  TPAKIAHCKON MO3UIMU  OOydYarollerocss Kak akTHBHOTO U
OTBETCTBEHHOT'O 4YJICHA POCCUICKOTO O0IIECTBa;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MPaBOIOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHITOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIICHHUIO K SIBICHHUSM
COBPEMEHHOU KU3HU U OOBICHITH €€;

YMEHHE y4YUTBIBATh B  CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH C pa3HBIMH YOEXKACHUSAMHU, KyIbTYPHBIMHU LIEHHOCTSIMH U COLUATHHBIM
MOJIOKCHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATENBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEJIHHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJOHTEPCKOM JIEATEIIbHOCTH;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHSI K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes; PoamHONM, ropaocTtu 3a CBOM Kpal, CBOXO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHAIMOHAJILHOTO Hapoa Poccuy;

LIEHHOCTHOE OTHONIIECHHE K MPUPOJHOMY HACJIECIWIO ¢ TaMSATHUKAM TPUPOJIbI,
noctuxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHHE M pa3BUTHE
OMOJIOTUH, TOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUHU 3aKOHOB MPUPOJIbI, B )KHU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAYyILIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHMHOMN KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccuu;

4) 3cTeTH4YeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHUIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

MOHUMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KU3HM (30pOBOE MUTAHHE,
coOI0IcHNe TUTUEHUYECKUX MPaBUJI U HOPM, COATAaHCUPOBAHHBIN PEKUM 3aHSATHH M OTHbIXA,
perynspHasi ¢u3nyeckas aKTHBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE LEHHOCTH TMPaBWJI WHAMBUAYAJbHOTO M KOJUIEKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aNKOTOI,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYIA0I00ue;

TOTOBHOCTH K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMIOJHATH — TaKyHo
NEeSTENbHOCTb;



MHTEpEC K Pa3iM4HbIM cdepaM MpodecCHOHANBHON NeATETbHOCTH, YMEHHUE COBEPIIATh
0CO3HAHHBIH BEIOOD OyayIIeil mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHM BCEi
KU3HH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3emile,
OCHOBE €€ CYyIIECTBOBaHUS,

MOBBIIICHUE YPOBHSI AKOJOTMYECKOW KYJIBTYpPBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI 7151 OKpYKaIOLIEi cpeabl;

OCO3HAaHHE IJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTh MCMOJIB30BaTh MpUOOpETaeMble PU U3YUYEHUU OMOJIOTHM 3HAHUS M YMEHHS
IIpU pElIeHUH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BaHUEM (COOIIIOIeHUE
MpaBWJI NOBEAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OHOochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarolledl MpUpOAHON cpele,
yYMEHHE MPOTHO3UPOBATH HEOJIArONpUSTHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAILATh UX;

HaJIM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTHYECKOW KyJIbTYphl, OIBITA
NESITebHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOJACTBOBATbCA HMH B
MO03HABaTEIbHONW, KOMMYHUKATHBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MIPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HaIllPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM TMpaKkTUKW, OCHOBAHHOIO Ha JHUaliore KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YATATEIBCKON KyJIbTYphI KaK CPEICTBA B3aUMOACUCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHUMaHHe crenupuKku OUOJIOTUM KaK HayKd, OCO3HaHUA €€ poju B (OpMUPOBAHUU
paIMOHaILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPe/ICTaBICHUsI 00 OKpYKaIoLeM
MHpE KaK O €IWHCTBE TMPUPOIbI, 4YeJOBEKa M O0O0IIecTBa, B TMO3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpoobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU Ui COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOieMbl Pa3BUTHS YEIIOBEUECTBA, TIOUCKA MyTEH BBIXOJA U3 II00abHBIX
HKOJIOTHYECKUX MPOoOsieM U o0ecrieueHus nepexoia K yCTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATHLHOMY
MCIO0JIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJOTUYECKMX 3HAHWUN B IIEJNISAX MOBBIIMICHUS OOIIen
KYJIBTYPbI, €CT€CTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IPaMOTHOCTH 00ydaromuxcsi, popMupyemMoit mpu U3y4eHuu OUOJIOTHH;

[IOHMMAaHUE CYIIHOCTH METOAOB IIO3HAHUS, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAaHMsS I aHanu3a M OObSICHEHUsS SBJICHUH
OKpYXXAIoIlEro MHpa M HPOMCXOJIUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbBIE
3aKJIIOYEHUST HAa OCHOBE HAYYHbIX (PAaKTOB W MMEIOLIMXCS JAaHHBIX C IEJbI0 TOJY4eHUs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCIOJb30BAaTh OHWOJIOTUYECKUE 3HAHUS ISl pEIleHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYAIUX;



OCO3HAHME IICHHOCTU HAyYHOW NESATENbHOCTH, TOTOBHOCTH OCYIIECTBJISATH NPOCKTHYIO U
HCCIIEA0BATENLCKYIO NEATEIbHOCTh HHAUBUAYAILHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpA30BaHUIO U CaMOO0Opa30BaHHIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 1O OHOJIOTMM B COOTBETCTBHHU C >KHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE PE3YNIbTaThl OCBOCHHUSI yueOHOTo mpenmera «buosiorusy BKIIOYAIOT:
3HaAUUMBbIE JUIT  (DOPMUPOBAHHS MHUPOBO33PEHUS OOYYAIONMIUXCS  MEKIUCIUTLTHHAPHBIC
(MexTpeMeTHbIE) OOIIeHayYHbIE TTOHSITHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SIBJICHUE, TIPOIIeCC, CUCTEMa, HAay4YHbIM (akKT, MPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIEIOBaHNUE, HAONIOJCHUE, M3MEpPEHUE, HKCICPUMEHT U JPYTHX), YHUBEPCAIbHbBIC
yueOHble JIeHCTBUS (MO3HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIIEUNBAOIINE
dbopmupoBanre (HYHKIIMOHATLHON TPAMOTHOCTH M CONMAIBHOW KOMIETEHIIMH OO0yJaronuxcs,
CIIOCOOHOCTh 00y4aromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITNHAPHBIE,
MHPOBO33PECHUECKHE 3HAHWS W YHUBEpPCAIbHBIC Y4YeOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COIIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIE PE3YJIBTaThl OCBOCHHS TMPOTPAaMMBI CPEIHETO OOIIero oO0pa3oBaHUS
JOJDKHBI OTPaXKaTh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JJoruuecKue AeiicTBHUs:

CaMOCTOSITENIBHO (pOpMYNIMpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaiu3a,
CUHTE3a, CpaBHEHMS, KiaccUpUKaIMu, OOOOIIECHUs), PACKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUSIMU);

OTpEeNATh LEeIN JAeATeNIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JIOCTHUKECHHUS,
COOTHOCHTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIIOJIb30BaTh OHOJIOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B pacCMATPUBAEMBIX SBJICHUSX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEMHO-MOJIEJIbHbIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYUIl Pa3HOro poja,
BBISIBIICHHBIX B Pa3IUYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OLICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITETbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIHOBUSX pEaTbHOTO, BHUPTYaJbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 0a30BbI€ HCCJIEA0BATEIbLCKHE AeHCTBHA:



BIIQJICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOW M MPOCKTHON JESITEIbHOCTH, HABBIKAMU
paspernieHus mpoosieM, CocoOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSATEILHOMY MOUCKY METOJOB
pEIICHUS MPAKTUYCCKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHBIC BUABI JEATCIILHOCTH IO TOJIYYEHUIO HOBOTO 3HAHUsS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M TPUMEHEHUIO B YUEOHBIX CHTYAlHsX, B TOM YHCJE TPU
CO37aHUH YIEOHBIX U COIMATLHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 334l B 00pa30BATEIILHON IESTEIHHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITE TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATH
TUNOTe3y €€ pelICHHs, HAaXOIUTh AapTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOJNYYCHHBIE B XOJE PpEMICHUS 3a]add pe3yiIbTaThl, KPUTHYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBAThH IPUOOPESTEHHBIN OIIBIT;

OCYIIECTBIIATE IEJICHANIPABICHHBIN MMOUCK TIEPEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
poheCCUOHANBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAaHUS B  [O3HABATEIBHYID W  MPAKTHICCKyH oOnactu
KU3HECITCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX TPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIC HJICH, MpEIaraTh OpPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTYCKAIOIINE ATbTEPHATHBHBIC PEIICHHS.

3) pabora ¢ undopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(pOpManuu (TEKCTe ydeOHOTO mocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax HaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh HH(POPMAIMIO PaA3IMYHBIX BHUIOB U (opm
MPEJCTAaBICHHS, KDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMynHpOBaTh 3alpoChl U TPUMEHATH PA3]IUYHBICE METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nHpopMaIuu, HeoOX0IMMOM JIJIsl BRITIOJTHEHUST YYeOHBIX 33/1a4;

nprOOpEeTaTh OMBIT HCIOJB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TIPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, rpaduku, TuarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOeE);

WCIIOJb30BaTh HAy4YHBIH SI3bIK B KAuyeCTBE CPEACTBAa IMPU pPaboTe ¢ OHOJIOTHMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKHE, (PU3MUYECKHE U MATeMaTHYECKUE 3HAKU M CHMBOJIBI,
dopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, KCIIOJb30BaTh M TpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIaJIETh HAaBBIKAMU DACIIO3HABAHUA U 3alIUTHl  MHPOpMAIMK, HWH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiageHHne YHMBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) oOmenue:

OCYILIECTBIISITh KOMMYHHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHANIOTe
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEIbHO BBHITIONHEHHsI TpeiaraeMoi 3aJayd, YYWUThIBAaTh HWHTEPECHl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJIOTA WA JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHS, MOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMi, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas 1eITeJIbHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoJI0ru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEH Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OPraHM30BbIBAaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ TOCTMKEHMIO: COCTAaBIAThH IUIAH JEHCTBUM, paclpelensiTh POJH C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAECU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B PA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh HHUIIMATUBHBIM.

Ogy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACCTBUAMM:

1) camoopranuzanmsi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIBIECHUS MNpoOJeM M HMX pelIeHHs B
AKHU3HEHHBIX M y4EOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IIOCTYIKAaX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3O0POBBIO M 3J0POBBIO
OKPYKAOILLNX;

CaMOCTOSITEJIBHO OCYILLECTBJIATh IO3HABATENIbHYIO AEATENBbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh ¥ (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclupATh paMKU y4eOHOrO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUM];

Jie7IaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh MIPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IMIMPOKOH 3PYIUIMU B PA3HBIX 00JacTAX
3HaHUH, MOCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBHI B JIESATEIBHOCTb, OLIEHWUBATH
COOTBETCTBUE PE3YJILTATOB LIENISM;



BIIJICTh HABBIKAMU MMO3HABATEIHHOU pe(IEeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, NCIIOIH30BATh MPUEMBI pedIIeKCUU
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHS,

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;

3) npuHsATHE ce0s M APYrux:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JIPYTUX Ha OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEeKa.

HNPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynpTaThl ocBoeHMs nporpaMMbl COO mno Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue A yueOHoro npenmera «buonorus» HaydHble 3HaHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
NESITEeNbHOCTH 0 TOJYYeHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4EOHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MIporpaMMe MpeaIMeTHbIE Pe3yIbTaThl IPEACTABIEHBI 10 ToJaM 00y4eHus.

[IpenmeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHOro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

C(OPMHUPOBAHHOCTb 3HAHUM O MECT€ U POJIM OUOJOIMM B CHUCTEME HAYYHOIO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEPKaHUE OMOJIOIMUYECKMX TEPMHHOB M MOHATHN: XKHU3Hb, KIETKA,
opraHu3M, Merabosu3M (0OOMEH BEHIECTB H  IPEBpAllleHHEe JSHEPTrHH), TOMEeOoCTa3
(camoperynsuus), ypOBHEBas  OpraHu3alus JKUBBIX  CHUCTEM, CaMOBOCHPOM3BEICHUE
(penpoaykuus), HaCIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TEOpUU (KJIETOYHas, XPOMOCOMHAas, MYTallMOHHAs,
LEHTpaJbHasl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHsl (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yuenus (0 LieHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuil H. 1.
BaBuiosa), onpeaessaTh rpaHULbl UX IPUMEHUMOCTHU K )KMBBIM CUCTEMaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4yHOro IO3HAHUS B OMOJIOTHMU: HAOIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SIBJIEHUH, OpraHM3alus U IpOBeJeHHE OHOJIOTMYECKOro
HKCIIEPUMEHTA, BBIJIBU)KEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HUCCIEAYeMbIMU
BEJIMYMHAMH, OOBSCHEHHME IMOJIYYEHHBIX PE3y/IbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOPUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYECHHBIX PE3YJIbTATOB;

YMEHHE BBIIEISATH CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPUOT M JYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB U
IIPEBpAILEHUs] PHEPTUU B KIETKe, (OTOCHHTE3a, IJIACTUYECKOIO M SHEpreTHdeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, Pa3MHOKEHHUS, UHAUBUAYAJIbHOTO DPAa3BUTHS
opraHusma (OHTOT€He3);

YMEHUE MPUMEHATh MOJTyuYEHHbIE 3HAHUS Ui OOBSCHEHUs OMOJOIMYECKHX IMPOIECCOB U
SIBIICHUM, [Tl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHU s
0€30MaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJeH, COONIOACHHUS HOPM



IPaMOTHOTO TOBEJICHHUSI B OKPY)KAIOLIEH NPUPOAHON cpene, MOHMMaHUE HEOOXOIUMOCTH
WCTIOJIb30BAHUS JOCTHKCHUN COBPEMEHHOW OHONOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEellaTh 3JIEMEHTAapHbIE TI'E€HETMYECKUE 3aJaud Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBAHUE, CLEIUIEHHOE HACJEJI0BAaHUE, COCTABIISITH CXEMbl MOHOTHUOPUIHOTO CKPELBAHUS
JUIS TIPE/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa IPU
paboTe ¢ yaeOHBIM U Jab0opaTOpHEIM 000PYIOBAHUEM;

YMECHHE KPUTHYCCKH OIICHWBATh W WHTEPIPETHPOBATH HH(POPMAIMIO OHUOJIOTHISCKOTO
COJIep’KaHus, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MHQOpMaIMU, Hay4YHO-TOMYJSIPHbIE MaTepUasbl), STHUECKHUE aCMEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CcO37aBaTh COOCTBEHHBbIC MHCHMEHHBIE U YCTHBIE COOOIIeHus, 0000as
OMOJIOTMYECKYI0O HMH(QOpPMAIUI0 W3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.

[IpenmeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHOoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTHHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (D)OPMHPOBAHHHM COBPEMEHHOHN €CTECTBEHHO-HAYYHON KapTHHBI MHpa W
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEPKaHHE OMOJOTUYECKUX TEPMHUHOB U MOHATUMN: BUJI, TIOMYJISIUS,
reHoOH, SBOJIONHMS, JBWKYIIHNE CHIBI ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, OKOJOTHMYECKWe (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYLICHTHI, IIeNH MUTaHUs, SKOJOrMuecKas nmupamuia, OuoreoreHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (dBosounoHHass Tteopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHs SBOJIIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, yepenoBanus riiaBHbIX HampaBiieHud u nyteil sBosronuud A. H. CeBeprioBa, yueHus o
6uoctepe B. 1. Bepnaackoro), onpenensith rpaHULlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTMU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SBJICHUM, OpraHu3anus M TMPOBEICHHE OHOJIOIHYECKOTO
AKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyEeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX PEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPHUii U 3aKOHOB, YMEHHE JIeNIaTh BBIBOJIbI HA OCHOBAHUHU MOJTYYEHHBIX PE3YIIbTAaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OUOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOT0  0TOOpa,
BHUJI000Pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIIECTB M MOTOKA YHEPTHU B KOCHUCTEMAaX, aHTPOTIOT€HHBIX U3MEHEHUI
B DKOCHCTEMAax CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOT€OXMMHUYECKUX IUKIOB B
ouocdepe;

yYMEHHE TPUMEHSAThH MOJTYUYCHHbIE 3HAHUA JUIS 0OBSICHEHUS OMOJOTHYECKHX MPOILIECCOB U
SIBIICHUH, JJIs1 IPUHATUS MPAKTUYECKUX PEIIeHUH B TIOBCETHEBHOM KU3HHU C IENbI0 00eCTieueHus
0€30MaCHOCTH CBOETO 3J0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJeH, COONIIOJeHUS HOPM
IPaMOTHOTO TMOBEJEHHUsI B OKpYXKarolleil NpupoAHON cpele, MOHMMAaHUE HEOOXOJUMOCTH



WCTIOJIb30BAHUS JOCTIKEHUM COBPEMEHHOM Ouosiorun JUIst panroHaIBLHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pellaTh >JeMEHTapHble OHOJOTMYECKHE 3aJaud, COCTABIIATH CXEMbI IEepeHoca
BEIIECTB M SHEPTUH B SKOCUCTEMaX (I[eTH MUTAHU );

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IPU
paboTte ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yYMEHUE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJICpKaHUs, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX MCTOYHHKOB (CPEICTBA
MaccoBOM HMH(OpMalnMK, HAyYHO-TNIONMYJISPHbIE MaTepuaibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IUCHbMEHHBbIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmorekxa [{OK
! bronorus Kkax Hayka 2 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBbIe CHCTEMBI M KX OpraHu3anus 1 bubmorera [IOK
https://m.edsoo.ru/7f41¢292
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 AKH3HEACATELHOCTE KICTKH 6 https:/m.edsoo.ru/7f41¢292
5 PazmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmmorexa HOK
https://m.edsoo.ru/7f41¢292
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 4




11 KJIACC

KonuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 C) 0 9 1
BOMIOHHOHHA BHOTOTHA https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl ¥ OKpy>KaroIias cpeaa 5 1 Bubnuorexa LIOK
P pyaiomas cpea https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4
CooOriecTBa ¥ S9KOJIOTHUECKHAE CUCTEMBI 9 hitps://m.cdsoo.r/7f4 1 cc74
5 PesenBHOE Bhe ) bu6mmoreka [IOK
PBHOE BpeA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TIPOTPAMME













AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpmkaT 203213900564843355954824568531281433305066908463
Bnageney KpusoluewH Cepreit AnekcaHapoBny

OeicTevTened C 14.10.2024 no 14.10.2025



http://www.tcpdf.org

		2025-01-30T12:20:15+0500




