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PABOYASA TIPOI'PAMMA
yueOHoro npeamera «buoJsiorusp»
(0a30BbIil yPOBEHbD)

g obydaromuxcest 10 — 11 xiaccon

1. bapanunnckuit 2024



IHHOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJXOA0B K (opMUpOBaHHIO cojepKaHus ydeOHOro mpeamera «bBHONOTHS» COCTaBUIH:
koHHenrtyanbHble nosioxkeHnss @PI'OC COO o B3auMOOOYCIOBIEHHOCTH IENEH, COJepKaHMUS,
pe3ysIbTaToB OOyUeHUsST U TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHUKOB, IOJIOXEHHS 00
o0mMX HEeTsIX W MPUHIUIAX, XaPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TaKKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e 3HaYCHWU B TO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEICTICHBI OCHOBHBIE ()YHKIIMH TPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYypa.

[Iporpamma o Omosioruu naét mpencTaBlIeHue o 1EesIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAHUS M Pa3BUTHsI OOy4aromuXcs cpencTBamMu ydeOHoro mpeamera «buomorusy,
ompenenseT 00sA3aTeNbHOE MPEIMETHOE COJEpKAHHWE, €ro CTPYKTYpY, paclpeleleHHe 110
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBATeIbHOCTh M3YYEHHUs y4yeOHOro marepuana ¢
YIETOM MEXIPEIMETHBIX M BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCA.

B mporpamMmMe 1o OHOJIOTMM TakKe YUYMTHIBAIOTCS TPEOOBAHHS K TUIAHUPYSMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM W IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOMN JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPKaHUS OMOJIOTHYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumosormm (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaM30BaH MPUHITUTI
MPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMil  JUYHOCTH, OKOJOTMYECKOTO  MBIIIJICHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsiay ¢ u3ydeHHeM OOIIEOMONIOTMYECKUX TEOpHUH, a TakKkKe
3HAHUN O CTPOEHUH >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MIPOLIECCOB B IMPOrpaMMe IO OMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYyYECHHBIX
3HaHWUN B MOBCEHEBHOM XKU3HU JJISl PEILICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKA
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeNIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUSI HKOJIOTUYECKHU I1eJIeCO00pa3HOro MOBEJIECHUSI B OKpYXKAlolled MPUpPOIHOIl cpere,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YeJOBeKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMera «bHUoNOTHs» MPOAUKTOBAHO HEOOXOIMMOCTBIO OOECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSM JHUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buonorus Ha ypoBHe cpemHero ooOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCSA NPEACTABICHUNH O HAyYHOW KapTUHE MHPAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLUWHU, CO3MAET YCJIOBHS JUIS: TO3HAHUS 3aKOHOB >KHUBOM TMPUPOIHI,
¢dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HAaBBIKOB 3/I0pOBOro M OezomacHoro oOpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

bonpimoe 3HaueHWMe OHONOTHS UMEET TaKXKe I PElIeHUS BOCIHUTATENbHBIX H
Pa3BUBAIOIINX 3aJa4u cpelHero oouiero oOpa3oBaHus, conuann3anun oOyqaromuxcs. M3ydyenue



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPBI, CIOCOOCTBYET
MHTETpaluN OUOJIOTUYECKUX 3HAHUU C TPEACTABICHUSAMH W3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBaHHbIE TOJI0KEHHUS O MpeIHa3HAYCHUH YIeOHOTO
npenMera «buonorus» cocraBWIM OCHOBY Ul ONpPENENIEHUS IOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAHMUSL, IPEICTABIECHHOIO B IpOrpaMMe 10 OMOJIOTUH.

OT10op coneprxkanust yaueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3ULUHI KyJIBTYpOCOOOPa3HOIO MOAX0/a, B COOTBETCTBUM C KOTOPHIM OOYy4aroUIuecs JOJKHbBI
OCBOUTPH 3HAHHUS M YMEHHS, 3HAUYUMBIC sl (popMUpOBaHMs OOMIEH KYJIbTYpBI, ONPEICISIONINe
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW >KU3HU U MPAKTHUECKOU aesTenbHOcTH. Oco00e MECTO B ITOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBHl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM Ui  (QOpMHUpPOBaHUS
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTALMIX JTUYHOCTH, CHOCOOCTBYIOIINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHH
OCYILIECTBJIEHO C Y4ETOM NMPHOPUTETHOrO 3HAUEHUS 3HAHUNA 00 OTIMYUTENBHBIX 0COOEHHOCTSIX
KUBOW TIPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W SBOJIONMHM. B COOTBETCTBMM C 3TUM B
CTpYKType ydueOHOTro npeamera «buosiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus kak Hayka. MeToapl HaydHOTO No3HaHMs», «KileTka kak OuoOrHYeckas cuctemay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucreMa U MHOTooOpa3ue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOBD?, « IKOCUCTEMBI U TPUCYILNE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJICHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HUBBIX CHCTEM
pa3sHOro paHra u NpUOOpPETEeHNEe YMEHHUH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILLIEHUH O0BEKTOB >KMBOM MPUPO/IbI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHne Lenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 6a30BOM YpOBHE
o0ecreunBaeTcsl pelIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O E€CTECTBCHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHWA,
CTPOEHUH, MHOI00OpasMM U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOIO YPOBHS OpraHM3aluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUY;

¢dopmupoBaHue y OOy4aroLUXCs I03HABATEIbHBIX, MHTEUICKTYAJIbHBIX UM TBOPYECKHUX
crocoOHOCTEH B Mpoliecce aHaau3a JaHHBIX O MyTAX Pa3BUTHUA B OMOJOIMM Hay4HBIX B3IJISJIOB,
UJEH U NTOAXO0I0B K U3YYEHUIO )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHUE Y oOOydaroumuxcsi oOmeld KyabTypbl, (DYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBICHHS OKPYXAIOIIEro MUpPA >KUBOW NMPHUPOJBI HA
OCHOBAHMU 3HAHUH U ONIBITA, OJYYECHHBIX MPU U3Yy4EHUN OHOJIOTHH;

¢dopmupoBaHue y oOy4aroIUXCs YMEHHMH MIUIIOCTPUPOBATH 3HAUYEHUE OMOJIOTHYECKHUX
3HAHUW B TPAKTUYECKOW JAEATEIBbHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIMIMHCKHX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KHMBOM INPUPOJIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIE0BAHUM;

OCO3HAaHME LIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIS MOBBILICHHUS YPOBHS SKOJIOTHYECKOMN
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



pUMEHEHHE TMPUOOPETEHHBIX 3HAHMN W YMEHUH B TOBCEJAHEBHOM JKM3HU JUIS OLECHKH
MOCIIE/ICTBUI CBOEH JEATENBHOCTH IO OTHOIICHUIO K OKpYXKarollel cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOICHNE Mep TTPO(DUIAKTUKY 3200 I€BaHUN.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS O0S3aTENIbHBIM YUeOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TTPEIMETEI.

Jst u3yuenusi OMosoruu Ha 6a30BOM YPOBHE CpeIHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 gacos: B 10 kiacce — 34 yaca (1 gyac B Henenio), 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:

[IpakTnueckas padora Ne 1. «lcrnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHust Ouonoruu. OTIHune KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiicTBa OWocucTeM ¥ HX pa3HOOOpa3ue. YPOBHHM OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHM ), OMOC(EPHBIH.

JdemoncTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «YPOBHU OPraHU3aIMU KUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUii COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  3JIEMEHThl:  MaKpOJJIEMEHTHI,
MHKpPO3J€MEHThI. Boia 1 MuHepanbHbI€ BEILIECTBA.

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

benku. CoctaB u crpoenue 0ekoB. AMHHOKHUCIIOTHI — MOHOMEpHI OekoB. HezameHnumsie
U 3aMEHHMMbIE aMHHOKUCIOTHL. AMHUHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. buosnorudeckue GyHKIMN OEIKOB.

®epMeHThl — Ouonoruyeckue kKaranu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas crneuuduuHocTb. Kodepmentsl. Burtamunbpl. Otimuus  ¢GepMEeHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpOB.

VYraeBoJibl: MOHOCaXapu/sl (IJII0K03a, pubo3a U 1e30KCHpu003a), aucaxapuibl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeIoio3a). buomorndyeckue QyHKIUU
YTJIEBOJIOB.

Junuasl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-ruaApodoOHEIE
cBoiicTBa. buonorndeckue ¢ynkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JHUIHIOB KaK
HCTOYHUKOB DHEPIHH.



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

[uronorus — Hayka o kiuerke. Kilerounas teopus — npumep B3auMOJCHCTBUS UACH U
(axTOB B HAYYHOM TO3HAHUH. METOIbI U3YYCHHS KIICTKH.

Knerka kak nenocrHas xuBas cucrema. OOLue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosexynbl JJHK kak reneTrueckuii armapar, CucTeMa CHHTe3a Oenka.

Tunel KIeToK: JyKapuoTHYecKas M HpokapuoTuueckas. (OCOOEHHOCTH CTPOEHUs
MpoKapuoTHieckoi kieTku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIbHOM, )KUBOTHON U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAIMKC, UX (QYHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u €€ opraHouIbI.
OnnomeMOpannblie opranouas! kietku: JIIC, annapar ['onbaxu, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHApPUH, IacTUibl. lIpomcxoxaeHre MHUTOXOHIAPUN M IUIACTHU.
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, SPHIIIKO. XPOMOCOMBI.

TpancnopT BeIiecTB 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 XUMHYECKHMX OJIEMEHTOB B HEXHUBOM  IPUPOJIE»,
«PacrpeneneHne XuMUYECKUX NIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenka», «CTpoeHue MoJiekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossie kucinotel. [JHK», «Ctpoenne mosekynbl ATy, «CTpoeHrue 3yKapuoTUYECKOM
KIeTkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KieTku», «CTpoeHue
IIPOKApPUOTUYECKOH KIETKN», «CTpOCHHE Apa KIETKNY, «YTIIEBOIABD», «JIHIuIbD).

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, IKCIEPUMEHTOB, MHUKPOIpENnapaTbl pacTUTENbHBIX, KUBOTHBIX M OaKTEpUaIbHBIX
KIIETOK.

JlaGopaTopHble H IpaKTUYecKue padoThbi:

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

JlaGopatopHass pabota Ne 2. «l3ydyeHue CTpOEHHs KIETOK pACTEHHUH, XUBOTHBIX U
OakTepuil 0]l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OIMUCAHUE.

Tema 4. JKu3HeaeATeJIbHOCTD KICTKH.

OOmeHn BemiecTB, WM MeTa0ONM3M. ACCUMWISNMS (MJTaCTHUECKUH OOMEH) U
JTUCCUMIIIALIUSA (SHEpreTUYecKrii 00MeH) — IB€ CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTpOo(HBIH U rereporpodHsiid. Pons depMeHTOoB B 00MeHe
BEIIECTB U NPEBPALLEHNH SJHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBass Ha3pl ¢orocunTe3a. Peakuuu QoTtocunTesa.
D¢ dexTuBHOCTH (poTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A VIS *KU3HU Ha 3emiie. Bausaue ycnoBuit
cpenabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHUH.



XemocuHTe3. XEMOCHUHTE3UPYIOLMEe OaKTepUu. 3HAYEHUE XEMOCHUHTE3a JJIsl KU3HH Ha
3emuie.

OuepreTuyecknii oOMeH B KJeTke. PacmieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTalbl SHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposHoe oxucieHue, WM  KJIE€TO4YHOE  JbIXxaHue. OKUCIUTENbHOE
dbochopummupoBanue. DPPEKTUBHOCTH IHEPTETUISCKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. lenHermyeckas wuHpopmamms u JHK. Peammzanums
reHeTUYeCKol MHpopMaluu B KieTke. ['eHeTuueckuil KoJ U ero cBOMCTBA. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsle ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
WBanoBckuit). OcoOEHHOCTH CTPOEHHUS U JKU3HEHHOTO LMKIIa BUpYycoB. bakrepruodaru. bonesnun
pacTeHui, )KUBOTHBIX U YeJIOBEKa, BbI3bIBaeéMble BUpycaMH. Bupyc nmMmyHonedunuTta yenoBexka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIMS, peBepTaza U HHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUM.
JdemoHcTpaumnu:

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

Tabmuupt w  cxembl: «Tunel  mutanus», «Metabonusm»y,  «MHUTOXOHAPHUY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocunte3», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycoe»,
«baktepuodarn», «Ctpoenume u ku3HeHHBIM 1wk Bupyca CIIWa, Oaxrepuodaray,
«Pemmukarus JTHK».

O6opynoBanue: moaenu-ammukanuu «Yaoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaenb cTpykTypsl JJHK.

Tema 5. PazmHokeHHe M HHAUBUYAJbHOE PAa3BUTHE OPraHU3MOB.

Kierounsrii mMKn, WM >KU3HEHHBIM UK KiaeTku. MHTepdasza m muto3. IIporeccsr,
npoTekarmue B uHTepdase. Permmkanus — peakuus marpuuHoro cuHTe3a JHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIM M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonoruyeckue OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiye Ha pasHbIX
CTaAMSIX MUTO3a. BUOJIOrM4ecKuii CMBICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOKEHMsSI OpPraHu3MoB: Oecrojioe ¥ mojoBoe. Buael  Oecrnolioro
Pa3MHOXKEHHUS: JIeJICHHE HaJIBOE€, TIOYKOBAHME OJHO- U MHOTOKIETOYHBIX, CIIOPO0Opa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOJIOrO.

Meito3. Cragun Meno3za. Ilponeccsl, mpoucxoasmue Ha craausax Meiosa. lloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbIci 1 3HaUEHUE Meio3a.

I'amerorenes — mporiecc 00pa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE kKene3bl:
CeMEHHHUKHU M sSu4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u,
SIIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOEHUS SHIEKIETOK W
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Ortanbkl 3MOPHOHAJBHOTO PA3BUTHUS Y MO3BOHOYHBIX J>KHBOTHBIX: JIPOOJIEHWE, TacTpyJslus,



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

Poct u pa3Butue pacreHuil. OHTOreHe3 IBETKOBOT'O PACTEHMsSI: CTPOEHUE CEMEHH, CTaAUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHUN», «JleleHne KIETKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XpPOMOCOMBI», «KIICTOUYHBIA UK,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsaMoe pazButue», «l'amerorenes y
MJICKOTIUTAIOIINX U YelloBeKa», «OCHOBHbIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«nneknerka Miekonuraromero», «KapuoknHes B KJIETKax KOpellka JIyKa», 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 MUKpOIIpernapaTaxy.

Jlabopatopnast pabota Ne 4. «/3ydeHue CTpOEHHUsS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. Mcropus pas3BuTHs TeHETHMKH. PoJjib LUTOJIOTHMM U
SMOPHOJIOTUN B CTAHOBJICHUU IM'eHETUKU. BKiax poccuiickux u 3apyOeXHbIX YUEHBIX B Pa3BUTHE
reHeTUKU. Meroapl TeHEeTHUKU (TMOpPUAONIOTMYECKUM, LUTOreHETUYECKUH, MOJEKYJIIpHO-
reHerndeckuii). OCHOBHbIE T€HETHUECKUE TIOHATH. | eHeTndyeckas CUMBOJIMKA, UCTIOJIb3yeMasl B
CXeMax CKpelIUBaHUM.

3aKOHOMEPHOCTH  HACleIOBaHUs  NPU3HAKOB, ycTaHoBieHHble [.  Menzaenem.
MoHorubpuaHoe ckpeluBaHie. 3aKoH eIMHO-00pa3us r’uOpuoB nepBoro nokoyeHus. IIpasuno
JOMMHHPOBAaHMs. 3aKOH pacIlEIUICHUs Ipu3HakoB. ['mnoreza yucroTel ramer. llomHoe u
HEIOJIHOE TOMUHHPOBAHHUE.

JuruOpuiHoe  CKpelMBaHUWE. 3aKOH HE3aBUCHMMOIO  HACJIEJOBAHUS  IMPU3HAKOB.
[{uToreneTnyeckue OCHOBBI AUIMOPUIHOIO CKpELIUBaHMs. AHAIU3UPYIOIIEe CKpELIUBaHHUE.
Vcnonp30BaHne aHAIU3UPYIOLIETO CKPEIMBAHUS Ul ONPEAEICHUs T€HOTUIIA OCOOH.

CuerieHHoe HacnenoBaHue npusHakoB. PaGora T. Moprana mno cuemieHHOMY
HacJIEI0OBaHUIO TeHOB. Hapylienue cueniaeHus reHoB B pe3ysbTaTe KPOCCUHIOBEDPA.

XpOMOCOMHas TeOpUs HACIIEACTBEHHOCTH. [ eHeTUUeCKue KapThl.

I'enernka nosa. XpoMOCOMHOE ONpEAEIEHUE 10Ja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
I'omoramerHele M rereporameTHble OpraHM3Mbl. HacienoBaHue NIpHU3HAKOB, CLEIUIEHHBIX C
II0JIOM.

N3menunBoCTh. Buabl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleCTBEHHas. Poib cpenpl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON HM3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuoHHas kpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(BHUKAIIMOHHON NU3MEHYMBOCTH.

HacnencTBeHHast, MM T€HOTUIIMYECKAs,, U3MEHUYMBOCTh. KOMOMHATHBHAS U3MEHUUBOCTb.
Meiio3 © T10JIOBOM TpollecC — OCHOBAa KOMOWHATHMBHONW W3MEHYMBOCTU. MyTalmoHHas
n3MeHYMBOCTh. Kraccuukamuss Mmyranuid: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YactoTa u



MPUYMHBI MyTalii. MyTtareHHbsle (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEIACTBEHHON
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum uyenoBeka. OCHOBHbIE METOJbI TEHETUKH YeJIOBEKa:
TCHCAJIOTUYCCKUH, OJNIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJCKYJISPHO-
reHetudeckuid. CoBpeMEHHOE ONpe/eeHue TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTHUIUPOBAaHKUE, B TOM umcie ¢ nomoibio [T[P-ananu3a. HacnencrBenusie 3a0osieBaHMs
YelloBeKa: TeHHble Ooyie3Hd, O0JIe3HM C  HACJIEACTBEHHOW  IMPEApacIoOKEHHOCTHIO,
XpoMOocoMHBIe Oosie3Hu. CoMarnueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro obpasa KU3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS TE€HETUYECKUX
Oosie3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKONW TEHETHKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUH YeJIOBEKa.

JdemoHcTpaumnu:

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

Tabmuipl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAsh OCHOBAY,
«3aKOH pacHieIUIeHUs] M €ro IMTOTCHETUYEeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO CKPEITUBAHUS,
«Meiio3», «B3auMoaeincTBre auieNnbHbIX TEHOBY, «I eHeTHYecKne KapThl PaCTEHUM, KUBOTHBIX
u 4venmoBekay, «['eHeTwka moma», «3aKOHOMEPHOCTH HACJEIOBAaHUS, CIIETUICHHOTO C IOJOM),
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBoCcTHY, «MoOaudukarmoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gaktopay», «l'eHeTHKa Tpymn KpoBu», «MyTalnnoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-anmiukauuu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
IoMHUHUpOBaHue», «urulOpunnoe ckpemmBanue», «llepexpéct Xpomocom», MHUKPOCKON U
MHUKporpenapat «J[po3odunay (Hopma, myranuu GopMbl KPbUJILEB U OKPACKH TeJla), repoapuid
«I"opox moceBHOW».

JlaGopaTopHble M IPaKTU4YecKue padoThbi:

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

JlaGopaTtopnast pabota Ne 6. «3yuenne MoaupUKaAIMOHHON W3MEHUYMBOCTH, TIOCTPOCHHUE
BAPUALIMOHHOTO Psfa U BapUALMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AnHanuz wmyrtamuil y Jpo30Quibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[Ipaktuueckas paborta Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpouecc. 3apoKIeHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BapuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOBI CeNeKIMU. MacCoBbI U WHANBUAYAIbHBIN OTOOpHI B CENEKIUU
pacTteHuii U KUBOTHBIX. OIeHKa dKcTephepa. bIN3KOPOICTBEHHOE CKPEIIMBAHUE — WHOPUIMHT.
Uncras nuHus. CkpemyBaHue YUCTBIX JHMHUNA. ['erepo3uc, wuiam TUOpUaHAsS CuUIa.
HeponctBenHnoe ckpemmuBanue — aytopuaunr. OtmanéHHas ruOpuau3anus U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIOUJIOB. JIOCTHIKEHMS CEeNeKUUU PaCTEHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexnonoruss kak oTpacib Npou3BoJACTBAa. ['eHHAs WHXKEHepHus. ITambl CO3AAHUS
pexomOunantHo JIHK u Ttpancrenneix opranu3moB. Knerounas wumxenepus. Kietounsle
KyJbTYpbl. MUKpPOKJIOHAJIIBHOE pa3MHOKEHHE pacTeHUul. KiloHMpoBaHME BBICOKOIPOYKTUBHBIX
CEeNTbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OSTHYecKue mpodmembl. I'MO —
TEHETUYECKU MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypus, I'. /1. Kapneuenko, M. ®@. NBaHOB.

Tabmuier U cxembl: Kapra «LI[eHTpBI TPOUCXOXKICHUS W MHOTOOOpa3us KyJIbTYypPHBIX
pactenuit», «Ilopoasl mOMaNTHUX KUBOTHBIX», «CopTa KYJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3arusy, «Paboter akamemmka M. @. HeanoBay, «[lommmnonmus», «OOBEKTHI
ouorexHonorun», «Kierounole KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
T€HOB, XPOMOCOM).

OGopynoBaHue: MYJSDKH IUIOJOB M KOPHEIUIOAOB JUKUX (POPM M KYJIbTYPHBIX COPTOB
pactenuid, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble U NPaKTHYEeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJBI U JOCTHIKEHHUS CEJICKIIMU PACTEHWH W KWUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENIBHBIA yJacTOK, B TEIUTMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoaoIMOHHAS OMOJIOTUA.

[Ipennochlnk BO3HMKHOBEHHUSI 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUsS U €€
MecCTO B OMoJioTHH. BiusiHuE 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBHAeTeabCTBA HSBOMIONMU. IlaleOHTONIOTHYECKHE: TOCIEAOBATEILHOCTE MOSBIICHHS
BHJIOB B MAJICOHTOJIOTHYECKOM JIETOTIUCH, TepexoiHbie ¢popmMbl. bruoreorpadudeckue: cxoacTBo
U paznuuue GayH U GpIop MaTepuKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOACTBA M Pa3inyusi 3MOPHOHOB Pa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIC, PYIUMEHTApHBIC OpTraHbI,
aTaBU3MBbL. MOJIEKYIIpPHO-OMOXMMHUYECKUE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX META0O0JIMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposorionHas Teopust Y. JlapBuna. IIpeanochliku BO3HUKHOBEHHS JIapBHHH3MA.
JIBuKyIiue CHJIbl  SBOJMIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MPH
OTPAaHMYEHHOCTH PECYpCOB, HEONpeNeNéHHAas H3MEHYHBOCTh, OOpb0a 3a CylllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrternueckas Teopus 3Bosonun (CTI) u €€ 0CHOBHBIC MMOJI0KCHHUS.

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U 9BOJIOLUH.

JIBuxkymue cuibl (hakTopbl) IBOJIOLMK BHAOB B Hpupoje. MyTalmoHHBIN Mpolecc U
KOMOMHATHBHAas M3MEHUMBOCTh. [lomymsiiioHHble BONHBI W apedd renoB. Mzomsiuus u
MUTPALIUSL

EctectBennslit oTOOp — HampaBisionuii ¢axtop sBoidtonud. DPOpPMBI €CTECTBEHHOTO
otOopa.

[IprcnocobaeHHOCTh OPraHu3MOB Kak pe3yabTaT 3Bomtonuu. [Ipumepsl npucnocoOaeHmit
y opranuzMoB. ApoMop(h03bl U UINO-aJaTAIUH.

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



MakposBomtorus. @opMbl 3BOJIIOLMH: (pueTHYecKas, JAWBEPreHTHAs, KOHBEPreHTHAs,
napaiensHas. HeoOparumocTs 3BoONNN.

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

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromiep, A. H. CeBep1ios.

Tabmuier w  cxembl: «Pa3BuTHE oOpraHmyeckoro Mupa Ha 3emie», «3apoJIbIin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOpeOBI 32 CYIIECTBOBAHUECY,
«EctectBeHHbIi  0TOOP», «MHOTOOOpa3ue CcoOpTOB pacTeHuit», «MHOrooOpasue Mopos
KUBOTHBIX», «[Tomymsirum, «MyTranuoHHas W3MEHUYUBOCTHY, «ApomMopdo3bD»,
«Ummoananrtanun», «OO0mas nereHepamusy, «JIBuxymme cuibl 3BoONUNY», «Kapra-cxema
Mapiipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymiectBoBaHue», «lIpucrnoco0ieHHOCTh
opranu3MoBy, «l eorpaduueckoe BuA000pa3zoBaHue», « IKOJOTHUECKOE BHI000pa30BAHUEY.

OO6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IUYHBIMHU THIIAMH OKPACKH, HA0Op IJI0/I0B U
ceMsiH, KoJuteKIus «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHUH Y KUBOTHBIX», MOJENh «OCHOBHBIE
HaIpaBJIEHUS YBOJIONUNY», 00BEMHAs MOeNb «CTpOEHUE TOJIOBHOTO MO3Ta MMO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, KOUICKIUs «DOPMBI COXPAaHHOCTH HCKOMAeMBIX
KUBOTHBIX W PACTCHHI», Monenb anmmmkaius «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3BuTtne Hacekomoro», «Pa3BuTue mATYIIKM», MHKpompernapaT «Jlpo3zoduna» (HOpMa,
MyTaruu (OpPMBbI KPUTHEB U OKPACKH Tea).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopnas padora Ne 1. «CpaBHEeHHE BUIOB 110 MOP(OJOTUUESCKOMY KPUTEPHIOY.

JlaGopatopuass pabdota Ne 2. «OmnmcaHwe TPUCIIOCOOJICHHOCTH OpraHm3amMa Hu eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble IIpEACTaBICHUS O 3apOXKIACHUU KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emuie: aOMOreHe3 M MaHCIepMus. XUMHUYecKas SBOJIONUS. AOHOTEHHBIH CUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPKJCHUE
XUMUYECKOH 3BoJironi. HavganpHble 3Tambl Onojornyeckoi spostonuu. ['umoresa PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
3BOOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emie no 3pam U nepuoaaMm. Karapxeil. Apxelckas u
npoTepo3oiickas 3pel. [lameosolickas spa u e€ mepuoabl: KEMOPUHCKHH, OPIOBHKCKHM,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, IEPMCKUM.

Me3so3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEJIIOBOM.

KaitHo301ickas 3pa u €€ nepuopl: MajJeoreHOBbIM, HEOr€HOBBIM, AHTPOTIOT€HOBBI.

XapakTepucTuKa KiIuMaTa U IeOJIOTMYECKHX MpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTENBFHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHUid U KMBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4YeCcKOro MHUpa Kak OTpakeHUe 3BOIMIOUUU. OCHOBHBIE CHUCTEMAaTHYECKUE
TPYIIbl OPraHU3MOB.

OBOJIIOIMSL  YeNoBEKa. AHTpPOIOJOTUsl Kak Hayka. Pa3BuTHe TpencTaBleHH O
MPOUCXOKACHUM YelloBeKa. MeTo1bl n3ydeHus: auTpornorene3a. CxoAcTBa U pa3linyus YeloBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHNUE YETOBEKa.



JBwxyme cuisl  (pakTopbl) aHTpororeHe3a. HaciencTBeHHas HM3MEHYMBOCTh U
ecTecTBeHHbIN 0TO0p. OOIIecTBeHHBII 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYZA, MBIILICHHUE,
peub.

OcHOBHBIE CTagUM M BETBU 3BOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK YMEIbIH,
Yenosek mnpsmoxoadamui, YenoBek HeaHaepranbekui, UYenoBexk pasymusid. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAaHHUSA, 00JACTh PacHpOCTpaHEHUs,, 00BEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

UYenoseueckrne packl. OCHOBHBIE OOJBIIME Pachl: €BPOINEOMIHAs (€Bpa3uiicKas), HErpo-
aBcTpajioniHas  (9PKBaTOpHallbHAasl), MOHTOJIOMAHAs  (a3MaTCKO-aMepuKaHckas). YepTsl
MPUCIIOCOOJICHHOCTH MPEACTaBUTENCH YEJOBEYECKUX pac K YCIOBHSAM CYyIICCTBOBAHHSL.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

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

Tabmuupl u cxembl: «Bo3nukHoBeHne COMHEYHOU CUCTEMBI», «Pa3BUTHE OpraHMYEeCcKOro
mupa», «PacrurenpHas kietka», <«OKuBoTHas kieTtka», «lIpokapuoTnueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YelloBeKa M 4YeJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTMYECKUX HaXO0J0K
MPEIKOB COBPEMEHHOTO 4YeNOBEKa», «JlpeBHeimue moam», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pach».

O6GopynoBanue: wmymspku — «lIpoucxoxknenne dYenmoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MATEKAHTPOIa, HeaHAepTaablla, KPOMAHBOHIIA), CICTKA WM M300paKeHUsT KaMEHHBIX OpYyIui
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIIEPHI, pyOmsia, ckpebiia), TEOXpOHOJIOTHYECKas TaOnuIla,
KoJuteKIusi «@opMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

[TpakTuueckas padota Ne 1. «M3ydeHne MCKOMaeMbIX OCTaTKOB PACTEHUN W )KHMBOTHBIX B
KOJUTEKIIUSIX).

DKCKypcusi « OBOJIOIUS OPraHUYEeCcKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAayYHBIA HIIN
KpaeBeIUECKHI MY3€H).

Tema 3. Opranusmbl H OKpY:Ka0IIasi cpeaa.

DKoJiorusl Kak Hayka. 3aJauyd M pasfelibl dKOJOTMH. MeToAbl 3KOJOTUYECKHX
UCCIeIOBaHUIN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

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

Okonorudeckue ¢akropbl. Knaccuduxamus skonorunueckux (akTopoB: abMOTHUYECKHE,
OMOTHYECKHE U aHTpoIoreHHbIe. JlelicTBre IK0IOTHYecKiX (PaKTOPOB HAa OPTaHU3MBI.

AbGuotuueckue  QGakTOphel:  CBET, TEMIIEpaTypa, BIAXKHOCTb.  DOTONEPUOTU3M.
[IpucnocobaeHunss Opranu3MoB K JeHCcTBHUIO abuoTHueckux (pakTopoB. buonornveckre puTMbl.

buotnueckne dakropbl. Buasl OMOTHYECKHMX  B3aUMOJEHUCTBHM:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO3 u ero ¢opmbl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpandu3M. 3HaueHHe OUOTHYECKUX
B3aUMO/ICHCTBUII 1715 CYIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU mnonyasiuud. OCHOBHBIE TIOKa3aTeNu MOMYJSLHU:
YUCJIEHHOCTb, IUJIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdemoHncTpaumnu:

[Moptpetsr: A. I'ym6onsar, K. @. Pynbe, D. ['ekkenb.



Tabmuuer u cxemsl: kapra «IIpupoaasie 30HbI 3eMim», «Cpeapl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOMYJSIUH
uHpy30pun-Typenbkny», «lIuiessie nenmy.

JlaGopaTopHble U NPpaKTHYEeCKHE PAdOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckrne 0COOCHHOCTH PACTEHUIN U3 Pa3HBIX MECT
OOUTaHUSD).

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

[TpakTuaeckas padorta Ne 2. «[1oac4€T MIOTHOCTH MOMYJISIIHA PA3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OuoneHo3. CTpykrypbl — OHOLIEHO3a:  BHJOBa,
MIpOCTpPaHCTBEHHasd, Tpouueckas (rnumieBas). Bunpi-nomunanTsl. CBs31M B OMOLIEHO3E.

Okojnorudeckne cucreMmbl (3kocuctemsl). I[lonstne 06 skocucreMe UM OMOreOlEHO3E.
OyHKIIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TPOAYIEHTHI, KOHCYMEHTBI, pEIYIEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBble menmu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOAYKIHsL. DKOJOTHYECKHE NHPaMUIbI: TPOAYKIIMH, YWUCIEHHOCTH, Omomacchl. CBoiicTBa
HKOCHUCTEM: YCTOHYMBOCTD, CAMOPET YIS, pa3BuTre. CyKieccusl.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE YKOCHUCTEMBIL. ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBL. buonormueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopazHoobOpaszue kak (HakTop ycTOHYMBOCTH 3KocucTeM. COXpaHEeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepuanckoro o 6mochepe. I'panuripl, coctaB U cTpykrypa Ouochepsr.
Kupoe BemectBo u ero (ynkuun. OcobeHHOCTH OMOChepbl Kak TIO0ATbHON SKOCHCTEMBI.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE ILMKIBI 3JIEMEHTOB (yriepoja, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIITH.

UYenoseuecTBo B bnochepe 3emian. AHTpoOnoTeHHbIE H3MeHeHus B Ouocdepe. ['moGanpHbIC
HKOJIOTHYECKUE TTPOOIIEMBI.

CocymiectBoBanue Ipupoisl U yenoedecTBa. CoxpaHneHue OMopa3HO0Opa3us Kak OCHOBA
ycroiunBoctu 6nochepsl. OCHOBa pallMOHAIBHOTO YIPAaBJICHUS MPUPOJHBIMU PECypcaMu U UX
ucrnoJib30Banue. J{oCTIKeHus OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMmoHcTpanum:

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

Tabmumst u cxemsl: «llumessie nenu», «bUoIEHO3: cocTaB U CTPyKTypay, «[Ipupoanbie
coobmectBa», «llenu mnutanua», «Ikonoruueckas nupamunaay, «buochepa u uenosexy,
«JKocHucTeMa IIMPOKOJIUCTBEHHOTO Jeca», «JKOocucTeMa XBOWHOro iseca», «buoleHnos
BoJoEMa», «ArpoleHo3», «lIpuMepHble aHTPONOreHHblE BO3ACUCTBUS Ha TMPUPOIY»,
«BaxkHelme MCTOYHMKM 3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHelImas
cocrasisonas ouocheps», «PakTopsl Aerpagannu nouB», «IlapHukoBsiil 3¢ dexT», «PakTophl
pazmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «PacnpoctpaneHue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH OHochepsl», «KpyroBopoT yriepoga B Guocdepey,
«KpyroBopoT a3orta B IpHPOJIE.

Ob6opynoBanue: MO/I€JTb-aNTITUKAIHS «Tunuynbie OMOIICHO3bI», repbapmii
«PacturenbHble  coolmiecTBa», Kosulekuuu — «buonenos3y», «Bpeaurenn — BaKHEHIIHMX



CEeNIbCKOXO3SUCTBEHHBIX  KYJABTYP», TepOapuM M KOJUIGKIMM PACTEHHH M  >KUBOTHBIX,
IIPUHAUIeKALME K Pa3HBIM 3KOJIOTMYECKUM I'pyIIIaM 0JHOro BUja, KpacHas kHura Poccuiickon
denepanyu, U300paykeHUs] OXPaHIEMbIX BUIOB PACTEHUH U KUBOTHBIX.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INTPOI'PAMMBI 110 BUOJIOTUA
HA BA30BOM YPOBHE CPEJJHEI'O OBILIIET'O OBPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMucs MPOrpaMM CpeIHEro oo0mero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUs mpeamera «bHOJIOrus» BBIIEIEHBI
CIIEIYIONINE COCTABIIAIONINAEG: OCO3HAHWE OOYYAIONUMHUCS  POCCHHCKON  TpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIHLHOCTH W CaMOOIPEACIICHUIO,
HaJIM4Yue MOTHBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/H/I, IIGJ'IGHaHpaBJICHHOC p33BI/ITI/I€ BHy’[’peHHI/Ix
yOEXKJIeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYaroIIMXCS PYKOBOJCTBOBATHCS B
CBOGI\/’I ACATCIBbHOCTHU ICHHOCTHO-CMBICIIOBBIMHA YCTaHOBKaMI/I, HpI/IcyHII/IMI/I CUCTEME
OMOJIOTUYECKOTO O00pa30BaHMs, HAJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH 1LICIIN U CTpOI/ITB JKN3HCHHBIC ITJIaHBbI.

.HI/I‘-IHOCTHI)IG pe3yanaTLI OCBOCHUA HpenMeTa ((BI/IOJ'IOFI/IH» JOCTUTAKOTCA B C€IAUHCTBC
y‘-Ie6HOI\/’I 158 BOCHHT&TCJ’IBHOﬁ JCATCIIBHOCTH B COOTBETCTBUHU C Tpa,ZII/H_[I/IOHHI)IMI/I pOCCHfICKHMH
COI_[I/IOKy.]'II)TypHI)IMI/I, HCTOqueCKHMH 158 )IYXOBHO—HpaBCTBeHHI)IMI/I IIECHHOCTAMU, HpI/IHHTBIMI/I B
o01ecTBe TpaBWIaMH W HOPMaMH TOBEJIEHUS M CIIOCOOCTBYIOT TpOIlECCaM CaMOTIO3HAHUSA,
CaMOBOCITUTAHUS M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEW MO3WIIMM JIMYHOCTH, MATPHOTHU3MA,
YBOXEHHUS K 3aKOHY WM TPABOTOPSIKY, YEJTOBEKY TPyJda U CTApIIEMy IMMOKOJEHHUIO, B3aUMHOTO
YBOXEHHUS, OCPEKHOTO  OTHOMICHHWS K  KyJbTYpHOMY  HACICIUIO H  TPAJAULHIM
MHOTOHAIMOHAJILHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIngHOCTHBIE Pe3yabTaThl OCBOCHHs Y4eOHOTro mpeameTa «buosiorusy M0JKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIUXCsl PYKOBOJICTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3MIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHCHTAlMH, TO3WTHUBHBIX BHYTPEHHUX
yOCXKJICHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM  IIEHHOCTSM POCCHUMCKOTO  OOIIecTBa,
pacIMpeHre >KM3HEHHOTO OIBITa M OIBITA JACATEIHPHOCTH B IPOIIECCE peaTu3allid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIBLHOM JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCcKOro BOCIIMTAHMSI:

chOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4YJICHA POCCUICKOTO 00IIECTBa;

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

TOTOBHOCTh K COBMECTHON TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUU Y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHITIOJTHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPENENATh COOCTBEHHYIO TMO3HMIIMIO 10 OTHOIICHHIO K SIBICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTBIBaTh B CBOUX JCWCTBHUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3HBIMH yOEXKIECHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKCHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATENBHBIX M HCCJIEAOBATENBbCKUX 3a/1ad, YBAXXUTEIHLHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKJICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJOHTEPCKOM JIEATEIIbHOCTH;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH POCCHICKON TP TAHCKOW UICHTUYHOCTH, TAaTPUOTH3MA, YBAKCHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHAIMOHAJILHOTO Hapoa Poccuy;

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

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUEHBIX B CTAaHOBJIEHME M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUSI OMOJIOTUU B TIO3HAHUHU 3aKOHOB MPHUPOJIbI, B )KHU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaeiHast yoexx1€HHOCTh, TOTOBHOCTD K CIIY>KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHMWE JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MPUHATUA IIEHHOCTEN CEMEWHOMN KU3HU B COOTBETCTBUM C TPAAULIMIMHU HApPOJIOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITAa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS XKUBOW IPUPOJIBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

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

MMOHMMAaHHe U peanu3alus 30pOoBoro u 6e3omacHoro odpasa kU3HH (310pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpPEeKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PM3HUECKOMY U ICUXUYECKOMY 3/10POBbIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYATbHOTO M KOJUJICKTUBHOTO O€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS aIKOTOJI,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOM J€ATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHo
NEeSTENbHOCTb;



MHTEpEC K Pa3iM4HbIM cdepam NpoecCHOHATBHON AeATeNIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHM BCEi
KHU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€71€cO000pa3HOe OTHOIIEHUE K PUPOJIe KaK UCTOYHUKY XKU3HU Ha 3emile,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHUE YPOBHS AKOJOTMYECKOW KYIBTYpBI: MPUOOpPETEHHE OIbITa IUIAHWPOBAHUS
MOCTYITKOB M OIIEHKH WX BO3MOKHBIX ITOCIIEICTBUI U OKPYXKAIOIIEH Cpebl;

0CO3HaHME TJI00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM U IMyTel UX PELICHHUS;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TIPU M3yYeHUU OWOJIOTUH 3HAHWUS U YMEHUS
IIpU pElIeHnH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
MpaBHUJI TOBENEHHS] B TPUPOJIC, HANPABICHHBIX HAa COXPaHEHHE PABHOBECHS B DKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTHBHOE HEMpUATHE NEHCTBHIA, NMPUHOCAIINX BpEI OKpYKAIOMIeH NPHUPOTHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOJIArONPHUSTHBIE YKOJIOTHYECKHE TMOCIESICTBUS MPEATPHHIMACMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HAJIMYHE PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KyIbTYpHI, OIBITA
JEATETbHOCTH OKOJIOTUYECKOH  HANpaBJIIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaThCSI HMH B
MO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBHOW TPAKTHKE, TOTOBHOCTH K Y4YacTHUIO B
MIPaKTUYECKON JEeSITENbHOCTH HKOJIOTUYECKOI HAlpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SA3bIKOBOM M UNTATENILCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHUS MUPA;

MOHUMaHHe crenupuku OUOJIOTUM KaK HayKd, OCO3HaHUA €€ poju B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIICHHUS, CO3/IaHUU LEJI0CTHOTO MPEJICTaBICHUs 00 OKpyXKaroleM
MHpEe KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU Ui COBPEMEHHOW IHMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHSI Pa3BUTHUS MEAULIMHBI, CO3JaHHUE MEPCHEKTHUBHBIX OMOTEXHOJIOTUN, CHOCOOHBIX
pelarh pecypcHble MpoOaeMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
HKOJIOTHYECKUX MPoOsieM U o0ecrieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PAIIUOHATHLHOMY
MCIO0JIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJOTHYECKMX 3HAHUU B IIEJSX MOBBIIMICHUS OO0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTU (YHKIHOHATHHON
I'PaMOTHOCTH 00ydaromuxcs, GopMupyemMoit mpu U3y4eHuu OMOoJIOTHH;

MIOHMMaHHUE CYIIHOCTH METOJIOB IO3HAHMs, HCIOJb3YEeMbIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCIMOJIb30BaTh IMOJydaeMble 3HAHMS JJIs aHaluu3a M OObBSICHEHHs SBJICHUMN
OKpYXXAIoIlEro MHpa M NPOMCXOJSIIUX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBaHHbBIE
3aKIIIOYEHUST HAa OCHOBE HAYYHBIX (PAaKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 MOJyYEeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJb30BaTh OWOJIOTUYECKUE 3HAHHS JUISL pelieHHs
po0JieM B peasibHbIX KU3HEHHBIX CUTYAIUX;



OCO3HAHME IICHHOCTU HAyYHOW NESATENbHOCTH, TOTOBHOCTH OCYIIECTBJISATH NPOCKTHYIO U
HCCIIEA0BATENLCKYIO NEATENbHOCTh NHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 1O OHOJIOTMM B COOTBETCTBHHU C >KHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE PE3YNIbTaThl OCBOCHHUSI y4eOHOTo mpeamera «buosiorus» BKIIOYAIOT:
3HaUMMbIe UIST  (DOPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHbBIC
(MexTpenMeTHbIe) OOIeHayYHbIE TTOHSATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOIOB TIO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS,
SIBJICHUE, TIPOLIECC, CUCTEMa, HAay4dHbIH (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIEIOBaHNUE, HAONIOJCHUE, M3MEpPEHUE, HKCIIEPUMEHT U JPYTHX), YHUBEPCAIbHbBIC
yueOHble JIeHcTBUS (TIO3HABaTEIbHbIE, KOMMYHUKATUBHbIE, PETYIATHUBHBIE), 00eCIeunBaroIe
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITMH OOYJaromInxcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITTHAPHBIE,
MHPOBO33PECHUECKHE 3HAHWS W YHUBEpPCAIbHBIC Y4YCOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COIIMAIBHON MTPAKTHKE.

MeranpeaMeTHBIE PE3YIbTaThl OCBOCHMSI MPOTPAaMMBI CPEIHEro 001mero ooOpa3oBaHUs
JOJDKHBI OTPaKaTh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JJOruuecKue AeficTBHUsA:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CHUHTE3a, CpaBHEHMS, KiaccU(pUKaIuu, OO0O0OIIEeHUs), PACKpPhIBAaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIACATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUSIMU);

OTIPENeNATh LEIN JeATeIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HX JOCTHXKCHHS,
COOTHOCHUTH Pe3yJbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISIMU;

WCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE PACCYXACHHS (MHIYKTUBHBIC, JEAYKTUBHBIC, [0 AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHAITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3ECH U
OTHOIICHUI B M3y4aeMbIX OHOJOTHYECKHX OOBEKTax, a Tak)Ke MPOTUBOPEUUI Pa3HOTO poja,
BBISIBIICHHBIX B PA3TMYHBIX WH(OOPMAIIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh, OLICHWBATh COOTBETCTBHUE PE3YJIbTATOB IIEINISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJNHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYATbHOTO U
KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 0a30BbI€ HCCJIEA0BATEIbLCKHE AeHCTBHA:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKOW M MPOSKTHOUW JCSITELHOCTH, HAaBBIKAMH
paspernienus mpodsieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJOB
pEIICHUS MPAKTUIECKHX 331249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIE BUABI JIEATEIHHOCTH IO TIOJTYYEHHUIO HOBOTO 3HAHHS, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYalHsIX, B TOM YHCJE TPU
CO3JaHUH YIEOHBIX U COIMABHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSIMHA H METOJIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 00pPa30BATCIIBHOUN IEATCILHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3MpPOBATh 3a1ady, BBIIBUTATH
TUTNOTe3y €€ pelICHHs, HaXOIUTh apTyMEHTBhI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATE IEJICHANIPABICHHBIN TMOUCK TEPEHOCa CPEJCTB M CIIOCOOOB JICHCTBUS B
poheCCHOHANTBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAaHUS B  [03HABATCIBHYID W  MPAKTHYECKyH0 oOnactu
KU3HECATCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIC HJICH, MpEUlaraTh OPUTHHAIBHBIC TOIXOJbl M PEIICHHs, CTaBHTh
poOJIEMBI ¥ 3a]1a4H, IOTTYCKAIOIINE aTbTCPHATUBHBIC PEIICHHUS.

3) pabora ¢ undopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHPOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIOBAPSIX U CIPABOYHUKAX, KOMIBIOTEPHBIX
0azax JHaHHBIX, B VHTepHeTe), aHAIM3WPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJICTaBICHHS, KPDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCTD;

(dbopMynHpOBaTh 3alpoChl U TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOMCKE H OTOOpe
ouosornvyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BRITIOJTHEHUS YIeOHBIX 33/1a4;

nproOpeTaTh OMBIT HCIOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILEHCTBOBATh KYJIBTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHMAJIbHYIO (OpPMY TIPEACTaBICHHUS OHOJIOTHYSCKOU
uHpopmanuu (cxemsl, rpaduKu, TuarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOeE);

UCIIOJb30BaTh HAy4YHBIH SI3bIK B KAdyeCTBE CPEACTBAa MPU pPaboTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE M MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATYPYy, HCIOIb30BaTh H MPeoOpa3oBhIBAaTh 3HAKOBO-
CHUMBOJIMUECKUE CPEJICTBA HATIISAHOCTH;

BIIJIETh HAaBBIKAMU DACIIO3HABAHUA U 3alIUTHl  MHGOpMAIMK, HWH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHHUKAIIMA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAIIOTe
WM TUCKYCCHUU TIO CYHIECTBY OOCYKTaemMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHSI TpeiaraeMod 3aJadyd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTUX YUACTHUKOB JHATIOTA WM TUCKYCCHH);



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

BJIQJIETh PA3JIMYHBIMH CIOCO0aMH OOIIEHUS W B3aMMOACHCTBUS, NMOHUMATh HAMEPEHUs
JPYrUX JIOJIEH, MPOSIBISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas 1eTeJIbHOCTD:

[IOHUMAaTh ¥ HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoJIoru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJEHCTBUS NPU PELICHUH y4eOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEMCTBHI C yuy€TOM OOIIMX UHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBAaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pPACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOM paboTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M Ka)JOTO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh UAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETHYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH JAeCTBUAMM:

1) camoopranuzanmus:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIEM U HX pELICHHUsS B
AKHU3HEHHBIX M YYEOHBIX CUTYALUsAX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€JIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAIOILIUX;

CaMOCTOSTEJIBHO OCYILECTBJIATh IO3HABATENIbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh ¥ (OPMYJIUPOBAaTH COOCTBEHHBIE 3alaud B OOPa30BaTEIBHOM JEATENbHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIAH PELIeHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUH;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (POPMUPOBAHUIO M MPOSIBIICHUIO IIUPOKOM 3pYIUIIMK B PA3HBIX 00JaCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTEeNIbHBIN U KYJIbTYpPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHWUBATH
COOTBETCTBUE PE3YJILTATOB LIENISM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX ACUCTBUNA
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 IPYI'MX IIPU aHAIU3€E PE3YIIbTATOB ACSATEIBHOCTH;

3) npuHsATHE ce0s M APYrux:

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE MIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buosnorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPIpPETalUd U MNpeoOpa3oBaHUIO 3HAHUM, BUIbI
NESITebHOCTH 1O MOJYYeHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX C Ouojorueil. B
MporpaMMe MpeIMeTHbIE PEe3yIbTaThl MPECTABIECHBI 110 TOAaM 00yUEHU .

[IpenmeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

C()OPMHUPOBAHHOCTb 3HAHMM O MECT€ U POJIM OMOJOIMM B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COAEPKaHUE OMOJIOIMYECKMX TEPMHHOB WM MOHATUH: KU3Hb, KJIETKA,
opraHus3M, Merabosu3M (0OMEH BEHIECTB M MPEBpallleHHUE JSHEPTrHH), TIOMeoCcTa3
(camoperynsauus), ypOBHEBas  OpraHu3alus  JKUBBIX CHUCTEM, CAaMOBOCHPOM3BEICHUE
(penpoayKuus), HACIEACTBEHHOCTh, 3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHasl JIOTMAa MOJICKYISpHOW Ouosorun), 3akoHel (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yueHus (0 LieHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuil H. 1.
BaBuioBa), onpeaensTh rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJaMH Hay4yHOTO NO3HaHUs B OMOJIOTHMHU: HAOJIOJCHUE U OINMCaHME
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUM, OpraHM3alus U IpOBEJCHHE OHOJIOTMYECKOIro
SKCIIEPUMEHTA, BBIIBI)KEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HUCCIEAyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IOHATHH,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYECHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISATH CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT M JYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIECTB U
IIPEeBpAILlEHUs] PHEPTUU B KIETKe, (OTOCHHTE3a, MIIACTUYECKOI0 U SHEpreTHyeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEHO03a, OIJIOJOTBOPEHMS, Pa3MHOKEHHUS, UHAUBUAYAJIbHOTO DPAa3BUTHS
opraHusMa (OHTOT€He3);

yYMEHHUE MPUMEHSATH MOJTy4yeHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTMYECKUX MPOLIECCOB U
SIBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJEH, COONIIOJCHHUS HOPM



IPaMOTHOIO IOBEJCHMUSI B OKpPY)KAIOWIEH IPUPOAHON Cpelle, NOHMMaHUE HEoOXOIUMOCTU
UCTIOJIb30BAHUS JOCTIDKEHHIH COBPEMEHHOW OHOJOTMHM M OMOTEXHOJIOTUH sl paroHAIBLHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEellaTh 3JIEMEHTAapHbIE TI'E€HETMYECKUE 3aJaud Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBAHNE, CLEIUIEHHOE HACJEJI0BaHUE, COCTABIISTh CXEMbl MOHOTMOPUHOIO CKpELIMBaHUS
JUIS TIPE/ICKa3aHus Hacleq0BaHMsI IPU3HAKOB y OpPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM U Jab0opaTOpHEIM 000PYIOBAHUEM;

yYMEHUE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATH HH(POPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHMUS U3 Pa3IMYHBIX HCTOYHUKOB (CpelCTBa
MaccoBOM MH(OpMAaIMU, HayYHO-TOMYJSIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaThb COOCTBEHHbIE ITHUCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIUI0 M3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHH.

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

c(OpMUPOBAHHOCTh 3HAHUI O MECTe M POJM OWOJIOTMM B CHUCTEME HAYYHOTO 3HAaHMS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
Hay4YHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pelIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh CoAepKaHHe OMOJOTHYECKIX TEPMUHOB U MOHSTHMA: BUJI, OMYJSALUSA,
reHoOH I, SBOJIONHMS, JBIKYIIHME CHIBl ((aKTOpbI) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa30BaHHE, OSKOJOTHMYECKUe (aKTOpbl, HKOCHCTEMA, MPOAYLIECHTHI,
KOHCYMEHTBI, pEAYIIEHTHI, [IeMH MUTaHUs, KOJIOTHUYecKasi mupamMua, 6MoreoueHos, ounocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (BosounoHHass Tteopus Y. JlapBuHa,
CUHTETHYECKasi TEOPUs SBOJIIOLIMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacraa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHHi U myteil sBosonuu A. H. CeBepuoBa, ydeHus o
6uoctepe B. 1. Bepnaackoro), onpenensith rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTMU: HAONIOJEHUE U OMHCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB W SIBICHUN, OpraHM3alUsi U MPOBEACHHUE OUOJIOTUYECKOTO
HKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyEeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX PEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPHUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKUA CTPOCHUS OMOJOTHYECKHX 0OBEKTOB: BUJIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOTrO  0TOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JIEHCTBUSA SKOJOTMYECKUX (aKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIECTB U NMOTOKA SHEPIHU B HIKOCUCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHUH
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB W OHMOr€OXMMHUYECKHUX IMKJIOB B
ouocdepe;

yYMEHHUE MPUMEHATH MOJTydyeHHbIE 3HAHUS A OOBSICHEHUS OMOJIOTMUECKUX MPOLECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PEICHUH B MOBCETHEBHOM )KU3HHU C 1I€JIbI0 00ecTIeYeHns
0€30MaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJEH, COONIIOJEHHUS HOPM
IPaMOTHOTO TMOBEJEHHUsI B OKPY)KAaIOLIeH NpUpOJHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTH



HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 3aJayd, COCTaBIATh CXEMBbl IEepeHoca
BELIECTB U HEPIUU B IKOcHCcTeMax (LENH MUTaHuUs);

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U IpPAKTHUECKUE paboThl, cOOMIOIaTh IpaBUiia IPU
paboTe ¢ yaeOHBIM U J1a00PATOPHBIM 000PYIOBAHHEM;

yYMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX MCTOYHUKOB (CpeacTBa
MaccoBOM HMH(OpManM{, HAyYHO-TIONYJISPHbIE MaTepuaibl), paccMaTpuUBaTh IJI0OAJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIE IHUCHbMEHHBIE W YCTHBIE COOOIIEHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 M3 HECKOJBKMX HCTOYHHUKOB, TI'PAaMOTHO HCIIOJIb30BATh
MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiasbubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
! bronorns kax Hayka 2 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBple crcTeMBI M UX OpraHu3aLus 1 bubmmorexa LIOK
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 AKH3HEACATEBHOCTE KICTKH 6 https:/m.edsoo.ru/7f41¢292
5 PazmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmuorexa HOK
https://m.edsoo.ru/7f41¢292
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 4




11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmorekxa [{OK
1 1
IBOIMOUHOHHAS GHOTOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 9 0.5 bubnuoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl U OKpy>KaroIias cpeaa 5 1 Bubnuorexa LOK
P PYAIOMAs CPeA https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ 3KOJIOTHYECKHE CHCTE 9 bubmorexa LIOK
FHECTER 1 OKOTOTHHACCIHE CHETEM https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 2.5
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