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IHHOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
NOJIX0A0B K (opMupoBaHHIO cojepkaHus ydeOHoro mpeamera «buonorus» cocraBuin:
koHHenrtyanpHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBICHHOCTH LEJIEH, COACp)KaHMUS,
pe3ysIbTaToB OOyUeHUsST U TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHUKOB, IOJIOXEHHS 00
Oo0MmMX HEesIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crienuprke OHOIOTHH,
e 3HaYCHWU B TO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
oOmiectBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEICIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBI
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 COJICpPKAHHUE, €r0 CTPYKTYPY, pacmpeelieHHe I10
paszenaM M TeMaM, PEKOMEHIYEMYIO IMOCIIeI0BaTebHOCTh M3yYeHUs YU4eOHOTO Marepuaia C
YIETOM MEXIPEIMETHBIX M BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCA.

B mporpamMMe mo OHWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEMETHBIM M IPEJAMETHBIM pe3ylibTaTaM oOydeHus B (OPMHUPOBAHHH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumosornu (10—11 xmaccel, 6a30BBIii YPOBEHb) peaiM30BaH MPUHIIUIT
MIPEEeMCTBEHHOCTH B H3y4YeHHHM Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM o00pa3e JKU3HM U OEpeKHBIM OTHOIIEHHWEM K OKpYyKarolen
npupoaHoit cpezne. llosTomy Hapsay ¢ u3ydeHHeM OOLIEOMONOTMYECKUX TEOpHUH, a TakKkKe
3HAHUN O CTPOEHUH >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINUX B HUX
MIPOLIECCOB B MpOrpaMMe IO OWOJIOTHM YAEJIEHO BHHUMAHUE HCIOJIb30BAHUIO MOJYyYEHHBIX
3HAHWUN B IOBCEIHEBHOM KU3HU JJISl PEIlICHUs MPUKIAIHBIX 3a/1a4, B TOM 4HCIe: TPO(UIaKTUKN
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO0  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKH 11€7IeCO00pa3HOTO MOBEACHHS B OKpYXKalollel MpUpOJHON cpere,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YeJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoJAUKTOBAHO HEOOXOTUMOCTBIO 00€CIeYeHHs YCIOBUM ISl pellleHUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYaIOIIUXCS CHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosiornss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHMMaeT BaxkHoe Mmecto. OHa
obecnieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCSA NPEJACTABICHUNH O HAYYHOW KapTUHE MHPA,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLUHU, CO3MAET YCIOBHUS Ui TO3HAHUS 3aKOHOB JKHUBOHM TMPHUPOIHI,
(dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOro M OezomacHoro oOpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpimoe 3HaueHue OHWONOTHS UMEET TaKXkKe JJs pPEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 3a]a4 CpeHEero oouero oopa3oBaHus, counanuzauuu odyyatomuxcs. M3yyenue



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPBI, CIOCOOCTBYET
MHTETpalul OUOJIOTUYECKUX 3HAHUN C MPEACTABICHUSAMH W3 JPYTUX y4eOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBanHbIe TIOJI0KEHHUS O MpeIHa3HAYCHUH YIeOHOTO
npenmera «buonorus» cocTaBWIM OCHOBY Ul ONPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUS, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op coneprxkanust yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3ULUH KyJIBTYpOCOOOPa3HOIO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOYydYaroUIuecs AOJKHbBI
OCBOUTH 3HAHHS M YMEHHS, 3HAUYUMBbIC i1 (popMUpOBaHUS OOMIEH KyIbTYpHI, OTPEACISIONINE
a/JIcKBaTHOE IIOBEJICHUE 4YEIIOBEKA B OKpYXKAIOLEH MNPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHUECKOU aesTenbHOCcTH. Oco00e MECTO B ITOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHUS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpOBaHUs
MIPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MuUpa W ILEHHOCTHBIX
OpHEHTAIMIX JTUYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJioruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSIX
KUBOW TIPUPOJBI, O €€ YpOBHEBOM OpraHM3alMM W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «buoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus kak Hayka. MeTopl HaydHOTO NO3HaHUs», «KieTka kak Ouosiorndyeckas CUCTEMa,
«Opranusm Kak Ouosiornueckas cuctema», «CuctemMa U MHOrooOpa3ue opraHMueckoro Mupay,
«IBOJIIOIUS JKUBOU MTPUPOBD?, « IKOCUCTEMBI U MTPUCYIINE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HUBBIX CHCTEM
pa3sHOro paHra U NpUOOpPETEeHNE YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IbI U PEILIEHUs Pa3IMUHBIX KU3HEHHBIX MPOOIIEM.

JlocTiwkeHne Lenu u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypoOBHE
o0ecreunBaeTcsl pelIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBWiaX, CIYXKaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O E€CTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX Hay4dHOro IIO3HAaHMI,
CTPOEHHUH, MHOIo0OpasMM U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3aluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEJOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IM03HABATENbHBIX, MHTEIJIEKTYAJIbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpoliecce aHalu3a JaHHbIX O MYTAX Pa3BUTHs B OMOJIOTMHM HayYHBIX B3IJIS/10B,
UIEH U IOAXO0I0B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y oOOydaroumuxcsi oOmeld KyabTypbl, (QYHKIMOHAJIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBIICHUS OKPYXAIOIIET0 MHpa *KHBOH HMPUPOJBI HA
OCHOBAHMU 3HAHUH U OIBITA, OJYYECHHBIX PU U3Yy4E€HUN OMOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHUH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTHYECKHUX
3HAHMW B TNPAKTUYECKOW JESATEIBbHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIMTaHUE YOEKJEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KHMBOM INPHUPOJIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUs] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIE0OBAHUM;

0CO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUH Ul MOBBIIICHUS YPOBHS KOJOTMYECKOU
KYJIBTYPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



pUMEHEHHE TMPUOOPETEHHBIX 3HAHMN W YMEHUH B TOBCEJAHEBHOM JKM3HU JUIS OLECHKH
MOCIIE/ICTBUI CBOEH JEATENBHOCTH 1O OTHOMIIEHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pPOBBIO, 000CHOBAHHE U COOIOIEHUE Mep MPOPHIAKTHKH 32a00ICBaHHIA.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NpPEAMETHOW obiacTu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jliis u3ydenust 6Mosioruy Ha 0a30BOM YPOBHE CPEIHEro oO0mero o0pa3oBaHUs OTBOIUTCS
68 gacos: B 10 kiacce — 34 yaca (1 gyac B Henenio), B 11 kimacce — 34 vaca (1 yac B Hezeno).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMH, TEXHUYECKUMHU M JPYTHUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W mpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAy4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHYECKUX HAYK.

MeTo1bl T03HAHUS KUBOM MPHUPO/ bl (HAOIIOAEHNE, IKCIIEPUMEHT, OIIMCAHHUE, U3MEPEHUE,
KJaccu(uKaius, MOICINPOBAHNE, CTATHCTUYECKast 00padOTKa JaHHBIX).

JdemoHncTpaumnu:

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

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

JlabopaTopHble U NPaKTH4YeCKUE PadOThI:

[Ipaktnueckass padora Ne 1. «Mcnosb30BaHME pa3IUYHBIX METOJOB IPU H3Y4YEHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMbI) Kak MpeAMET u3ydeHus Ouonoruu. OTIHune KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOJIBI.

CpoiictBa OwocucTeM H HX pa3HOOOpa3ue. YPOBHHM OpraHu3alMH OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens Monekyasr JJHK.

Tema 3. XuMuYeCKHUil COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUM  COCTaB  KIETKM.  XUMHYECKHME  3JIEMEHThl:  MaKpOJJIEMEHTHI,
MHKpPO3JI€MEHThI. Boia 1 MuHepabHbIe BEILIECTBA.

@yHKIMU BOJbl M MHUHEPAIbHBIX BeUIECTB B Kierke. llomnepkaHue oCMOTHYECKOIO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMHHOKHUCIIOTH — MOHOMEpHI OeikoB. HezameHnumsie
U 3aMEHHMMBbIE aMHHOKUCIOTHL. AMHUHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBHYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoiicTBa OenkoB. buonorudeckue QyHKIMN OETKOB.

®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otinuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpPOB.

VYraeBoJipl: MOHOCaXapu/Isl (IJII0K03a, pubo3a 1 J1e30KCHpu003a), AucaxapH il (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeJIoi03a). buomorndyeckue GyHKIUU
YTJIEBOJIOB.

Junuapl:  Tpurauuepuasl, ¢ochomunuasl, crepouabl. ['mapodmisHO-ruapodoOHBIE
cBoiicTBa. buonornyeckue ¢ynkuuu naunuaoB. CpaBHEHHE YTIEBOAOB, OSIKOB M JMIUIOB 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 kiuerke. Kileroynas teopus — npumep B3aUMOJCHCTBUS UACU 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.

Tumbl KIETOK: JyKapHOTHYeCKass H mpokapuotndeckas. OCOOCHHOCTH CTpPOCHUS
MpoKapuoTHieckoi kieTku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIbHOM, )KUBOTHON U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIHH.
[Inazmatuueckass memOpaHa, €€ cBoiictBa W (QyHkuuu. [luTomnazma u e€ opraHoujbl.
OnnomeMOpannblie opranouas! kietku: JIIC, annapar ['onbaxu, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoufipl KJIETKH: MHUTOXOHAPHUH, IIacTUibl. IIpomcxoxaeHne MHUTOXOHIAPUN M IIACTUI.
Bunel nnactua. HememOpanHble opraHOn/Ibl KJIETKU: pUOOCOMBI, KIETOUYHBIN LIEHTP, LIEHTPHOJIH,
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. lIneiinen, P. Bupxos, [Ix. Yorcon, O.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX OJIEMEHTOB B HEXHUBOM  IPUPOJIE»,
«PacrpeneneHne XUMUYECKUX DIIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenka», «CTpoeHue MoJiekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxnennossie kucnotel. [JHK», «Ctpoenue momnekynsl AT®Dy», «CTpoeHue 3yKapuoTHYECKON
KIeTKn», «CTpoeHHE XUBOTHOU KIETKW», «CTpO€HHE pacTUTEIbHOW KIeTKn», «CTpoeHue
IIPOKApPUOTUYECKOH KIETKN», «CTpOCHHE Apa KIETKNY, «YTIIEBOIABD», «JIHIuIbD).

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEPEHUH, 3KCIIEPUMEHTOB, MHUKPOIIpENapaTbl pacTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KIIETOK.

JlaGopaTopHble H IpaKTUYecKue padoThbi:

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

JlaGopatopHass pabotra Ne 2. «l3ydyeHue CTpOEHHUs KJIETOK PACTEHHH, >KMBOTHBIX M
OakTepuil o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpeNapaTax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJTaCTHUECKUH OOMEH) U
JTUCCUMIIIALIUSA (SHEpreTUYecKnii 00MeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIu3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpOo(HBIH U rereporpodHsiid. Pons depMeHTOoB B 00MeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUHU B KIIETKE.

@otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknuu ¢orocuHTE3A.
D¢ dexTuBHOCTH (PoTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A I KU3HHU Ha 3emiie. Biusaue ycnoBuit
cpenabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XemocuHTe3. XEMOCHUHTE3UPYIOIMe OaKTepuu. 3HAYEHUE XEMOCHUHTE3a MJisl KU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTalbl SHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposHoe oxucieHue, WM  KJIE€TO4YHOE  JbIXxaHue. OKUCIUTENbHOE
dbochopummpoBanue. DPPEKTUBHOCTh FHEPTETUISCKOTO OOMEHa.

Peakuuu wmarpuuHoro cunte3a. ['enermueckas wundopmanus u JIHK. Peanuzauus
reHeTUYeCKol MHpopMaluu B KieTke. ['eHeTuueckuil KoJ U ero cBOMCTBA. TpaHCKpUNLIUS —
marpuuHnblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jranel TpaHciasiuuu. Koauposanue
aMHHOKHUCIIOT. Pons pubocom B GuocunTe3e Oernka.

Heknerounsie ¢opmbl ku3HU — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuit). OcoOEHHOCTH CTPOEHHUS U KU3HEHHOTO LIMKIIa BUpycoB. bakrepruodaru. bonesnun
pacTeHMi, )KUBOTHBIX U YeJIOBEKa, BhI3bIBA€MbIE BUpycaMu. Bupyc uMMyHonepuIuTa 4eaoBeKa

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpHUIIIMS, peBepTaza M HHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00JI€BaHUM.
JdemoHncTpaumnu:

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

Tabmuuert wu  cxembl: «Tunel  muranmsy, «Metabomuzm»,  «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIWa, Oaxtepuodaray,
«Pemmukarus JTHK».

O6opynoBanue: moaenu-ammmukanuu «Yaoenue [IHK u tpanckpunmus», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb CTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE PAa3BUTHE OPraHU3MOB.

Knerounsrii mukm, WM >KU3HEHHBIM MK Kietku. MHATepdasza m muto3. Ilporecchr,
npoTekaromue B uHTepdasze. Perumkamus — peaknus marpuuHoro cuHTe3a JIHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIA M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonornueckue OCHOBBI Pa3MHOXKEHUSI U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. [Ipoueccel, mpoucxonsiiye Ha pasHbIX
CTaAMSIX MUTO3a. BHOJIOrM4ecKuii CMBICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buael  Oecrmosioro
Pa3MHOXKEHHUS: JIeJICHHE HAaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa30OBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECTOJIOrO.

Meito3. Cragun Menio3a. Ilponeccsl, mpoucxoadmmue Ha cragusax Mmenosa. IloBenenune
xpoMocoM B Meio3e. Kpoccunrosep. bronornueckuii cMbIC U 3HaU€HHE Meio3a.

I'amerorenes — mporiiecc 00Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JI0OBBIE Kene3bl:
CEMEHHHUKHU M sSu4HuKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — rameT (CIepMaTo30u,
SHIIeKIIeTKa) — crhepMaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTpPOEHHUs SUILEKIETOK |
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Oranbel 3MOPHOHAJIBHOTO PA3BUTHUS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIISIIHs,



opranorenes. IloctamMOpronanpHOe pa3BuTHE. THIBI MOCTIMOPHOHAIBFHOTO Pa3BUTHS: MPSMOE,
HenpsMoe (MYMHOYHOE). BrusiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

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

JdemoHncTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHUN», «JleleHne KIETKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanusa JTHK», «Muto3», «Meios», «lIpsamoe u Henpsmoe pa3Butue», «l'amerorenes y
MJICKOTIUTAIOIINX U YelloBeKa», «OCHOBHbIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«lifuexnerka miekonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
MoJenb-anmiukanus «Jlenenne kietkny», moaens JJHK, moaens metadazHoil XxpoMOCOMBI.

JlabopaTopHble U NPAKTHYEeCKUE PAadOThI:

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

Jlabopatopnast pabora Ne 4. «/3ydeHue CTPOCHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTus TeHETHMKH. PoJjib mUTONOTHMM M
SMOpHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKitag poccuiCKuX U 3apyOeKHbBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeTonpl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATH. ['eHeTnueckasi CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWS  MPHU3HAKOB, YycTaHoBieHHble [.  Menzaenem.
MonorubpuaHoe cKpelMBanme. 3aKoH eAMHO-00pa3usi THOpUI0B nepBoro nokojenus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. ['mnore3a uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  ckpemuBaHHE. 3aKOH  HE3aBUCUMOTO  HACJIEIOBaHHUS  MPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI JUTHOPHIHOTO CKpEIIMBAHMS. AHAIM3UPYIOIIEe CKpellMBaHUE.
Hcnonp30Banne aHAIM3UPYIONIETO CKPEIIMBAHUS ISl ONIPEAETICHHS T€HOTUIIA OCOOH.

CuerieHHoe HacnefoBaHue mpusHakoB. PaGora T. Moprana mno cuemjieHHOMY
HacjeA0BaHuIo reHoB. HapyllieHue clenieHys TeHOB B pe3ybTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10JIa. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMeTHble Opranu3mbl. HaciiemoBaHue INpU3HAKOB, CUEIUIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Bubl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HAcJIeACTBEHHAas. Poib cpensl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuoHnHas kpuBas. Hopma peakuuu npusHaka. KosimdecTBeHHbIE U
Ka4yeCTBEHHbIE MIPU3HAKU U X HOpMa peakiuu. CBOHCTBa MOIM(UKAIIMOHHON H3MEHUYNBOCTH.

HacnenctBeHHast, MM TeHOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATUBHAS U3MEHUUBOCTb.
Meiio3 © T1OJIOBOM TpollecC — OCHOBA KOMOMHAaTHMBHONW W3MEHYMBOCTH. MyTalmoHHas
n3MeH4YnBOCTh. Krnaccuukamuss Mmyranuii: TeHHblE, XpPOMOCOMHBbIE, TI€éHOMHBIe. YacToTa H



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

BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJIbI TEHETUKH YeEJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKHN, MOJICKY/ISPHO-
reHeTuyeckuii. COBpEMEHHOE OIpEeNeNIeHUe TIEHOTUIIA: IOJHOI€HOMHOE CEKBEHHPOBAHMUE,
TCHOTUITUPOBaHUE, B TOM umcie ¢ momoripio [11P-ananm3a. HacnencrBenusie 3a0o0ieBaHUS
YyelloBeKa: TIeHHble 0oJyie3HH, OO0JIE3HM C  HACJIEJCTBEHHOW  IPEeApacrnoioKEHHOCTHIO,
XpoMOocoMHBIe Oosie3Hu. CoMarhueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro obpasa KM3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hell. MeauKo-reHeTHUeCcKOe KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEIUIIMHCKOM T'€HETUKU B
MPEAOTBPAIIECHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUMN YeJIOBEKa.

JdemoHncTpaumnu:

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

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €TO IUTOTEHETUYECKass OCHOBAY,
«3aKOH pacHIeIIeHUss M €ro IMTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOThI TaMeTy,
«/lurubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO CKPEITUBAHUS,
«Meiio3», «B3auMoaeincTBre amielbHbIX T€HOBY, «['eHeTuueckne KapThl pACTEHM, )KUBOTHBIX
1 4esjoBekay, «l'eHeTuka moja», «3aKOHOMEPHOCTH HAaCJelIOBaHUs, CLEIJIEHHOTO C IOJOM,
«KapuoTunsl 4YemoBeKa W OJKUBOTHBIX», «Bumbl w3MeHunBoCcTHY, «MoOaudukamoHHas
M3MEHUYUBOCTHY, «HacnenoBanmue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBu», «MyTannoHHas
U3MEHYUBOCTB.

Ob6opynoBanue: Mojaenu-anmiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IOMHUHUpOBaHHue», «uruOpunnoe ckpemmBanue», «llepexpéct Xpomocom», MHUKPOCKON U
MHUKporpenapat «/[po3odunay (Hopma, myranuu GOpMbl KPBIIILEB U OKPACKH Teja), repobapuit
«I"opox moceBHOW».

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUTIHOTO U AUTHOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIpEnapaTax».

JlaGopaTtopnast pabota Ne 6. «3yueHre Moau(pUKAITMOHHON M3MEHUYNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsiJia U BApUALIMOHHOW KPUBOI».

JlabopatopHas paborta Ne 7. «AnHanuz wmyrtamuil y JIpo30Quibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[Ipaktuueckas pabota Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U Opolecc. 3apoxkIeHUE CeIeKUnH U goMecTukanusa. Yuenue H. .
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOJBI CelIeKIIMU. MacCoBbIif U WHAWNBUAYAIbHBIN OTOOPHI B CENEKIUU
pacTtenuii u KUBOTHBIX. OIIeHKa dKcTephepa. bIN3KOPOACTBEHHOE CKpEIIUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpemiyBaHue YUCTBIX JuHUN. ['erepo3uc, wuiam TuUOpUgHAs CuIa.
HeponctBenHnoe ckpemmuBanue — ayropuaur. OtganéHHas TuOpuauzanvs U e€ YCHeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4€HUE MOJHUIIONAOB. J[OCTHKEHUs CENeKIHMH pPacTeHHH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas HHXKEHepus. OTambl CO3/aHus
pexomOunantHort JIHK u Tpancrennbix opranu3moB. Kierounas wumxenepus. Kietounble
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHul. KiloHMpoBaHME BBICOKOIPOYKTUBHBIX
CEeNTbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OSTHYecKue mpodnemb. I'MO —
F€HETUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanmu:

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

Tabmuuper m cxembl: kapta «LleHTpbI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KUBOTHBIX», «CopTa KyJAbTYypHBIX pacTeHui», «OTaanéHHas
rubpuam3arnusy, «Paboter akamemmka M. @. UWBanoBay, «[lomumionmus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKM IJI0J0B M KOPHEIUIOAOB JUKHX (OPM M KYJIbTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX035IICTBEHHbIE PACTECHUS.

JlabopaTopHble U NPAKTHYECKUE PAdOThI:

Okckypeusi «OCHOBHBIE METOJBI U JOCTWKEHUS CEJICKIIMU pPACTeHWW W JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBINA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoaoMOHHAS 0MOJIOTHS.

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

CBHAETEIBCTBA HSBOMIONMU. IlaleOHTONIOTHYECKHE: TIOCIEAOBATEIBHOCTh IOSBJICHUS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, TepeXxoHbie popMbl. bruoreorpadudeckue: cxXoIcTBO
U pasznuuue GayH U GpIop MaTepuKoOB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOACTBA M Pa3inyusi 3MOPHOHOB pPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTHMYHBIC, AaHAJIOTHYHbIE, PYJAUMEHTApHBIC OpTraHbI,
aTaBU3MBbL. MOJIEKYIIPHO-OMOXMMHUYECKUE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX META0O0JIMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposorionHas teopust Y. JlapBuna. IIpeanochliku BO3HUKHOBEHHS JTapBHHH3MA.
JIBukymue Cuiibl SBOJMIOLMHM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPAaHMYEHHOCTU PECYpCOB, HEONpeNeN€HHAas H3MEHYHBOCTh, OOpb0Oa 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

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

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U 3BOJTIOLUH.

JIBuxkymue cuiibl ((hakTophl) 3BOJIOLUWK BHJIOB B Mpupoje. MyTalmoHHBIN Mpolecc U
KOMOMHATHBHAs M3MEHUMBOCTh. [lomymsiiioHHbIe BOMHBI W Japedd renoB. Mzomsuus u
MUTPALIUSL.

EctectBennslit oTOop — HampaBisionuii ¢axtop sBoitonud. POpPMBI €CTECTBEHHOTO
otOopa.

[IprcnocobIeHHOCTh OPTaHU3MOB KaK pe3yabTaT dBojtonuu. [Ipumepsl mpucmnocoOieHuii
y opranuzMoB. ApoMop(h03bl U UINO-aJaTAIUH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaHUS:
reorpaduueckoe, SKOJIOTHIECKOE.



MakposBomtorus. @opMel 3BoIOIUM:  (pueTHYecKasi, IUBEPreHTHas, KOHBEPreHTHAsd,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[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, @. Mromep, A. H. CeBeprios.

Tabmumer w  cxembl: «Pa3BuTHe oOpraHmdeckoro Mupa Ha 3emiiey», «3apoJIbIn
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOpeOBI 32 CYIIECTBOBAHUECY,
«EctectBeHHbii  0TOOP», «MHOTOOOpa3ue copToB pacTeHuit», «MHOrooOpasue mopos
JKUBOTHBIX, «JTonynsiiumy, «MyrtanoHHas W3MEHYNBOCTH, «ApomMopdho3bD»,
«Ummoanantanun», «OO0mas nereHepamusy, «JIBuxynme cuibl dBoONUNY», «Kapra-cxema
Mapiuipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnoco0ieHHOCTh
opranu3MoBy, «I'eorpaduueckoe Bu1000pa3oBaHue», « IKOJIOTHUECKOE BUI000PA30BaAHHE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IUYHBIMHU THIIAMH OKPACKH, HA0Op IJI0/I0B U
ceMsiH, KoJuteKius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHUH Y KUBOTHBIX», MOJENh «OCHOBHBIE
HaIpaBJIEHUS BOJIIOLUNY», 00bEMHAas MoJieNb «CTpOeHHEe TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koyuiekmusi «DOpMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX W PACTCHHI», Monenb anmmkaius «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkm», MukpornpenapaT «/lpozoduna» (HOpMma,
MyTaruu (OpPMBI KPBUIBEB U OKPACKU TETIA).

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

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

JlaGopatopnass pabdota Ne 2. «OmnmcaHwe TPUCIIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble IIpEACTaBICHUS O 3apOXKIACHUU *KU3HU. HayuHble runore3sl BOSHUKHOBEHHMS
KU3HU Ha 3emsie: aOMOreHe3 M MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBIH CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOJATBEPKJCHUE
XUMUYECKOW 3BoJironi. HavanpHble 3Tanbl Ouonorudeckoi spomonun. I'unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
3BOIOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Pazeutne xu3Hum Ha 3emue no 3pam U nepuoaaMm. Karapxed. Apxeiickag u
npoTepo3oiickas 3pel. [lameo3oiickas spa u e€ mepuoaAbl: KEMOPUHCKHI, OPIOBHUKCKHMA,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, IEPMCKUM.

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

KaitHo30¥ickast 3pa u e€ nepuopl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT €HOBBIN.

XapakTepucTuKa KiIMMaTa M IeOJIOTMYECKHX IMpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTENBFHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHUd W KMBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCcKOro MHpa Kak OTpakeHue 3BOJoUMUA. OCHOBHBIE CHCTEMATHYECKHE
TPYIIbl OPraHU3MOB.

OBOJIIOIMSL  YeNIOBEKa. AHTpPOIOJOrusi Kak Hayka. Pa3BuTHe TpencTaBleHH O
MPOUCXOKACHUH YelloBeKa. MeTo1bl u3ydeHus: auTpornorene3a. CxoAcTBa U pa3linyus YelIOBeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHHUE YETOBEKa.



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

OcHOBHBIE CTagUM M BETBU 3BOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK YMEIbIH,
Yenosek mnpsmoxondamuii, YemoBek HeaHaepranbckui, YenoBek pasymHbid. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAaHHUSA, 00JACTh PacHpOCTpaHEHUs,, 00BEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

UYenoseueckrne packl. OCHOBHBIE OOJBIIME Pachl: €BPOINEOMIHAs (€Bpa3uiicKas), HErpo-
aBcTpajion/iHas  (9PKBaTOpHallbHAsA), MOHTOJOMAHAs  (Aa3MaTCKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH MPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBHSAM CYyIICCTBOBAHHSL.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpauuu:

[Moptpetsr: @. Pean, JI. ITactep, A. U. Onapun, C. Munep, I'. FOpu, Y. dapsun.

Tabmuubl u cxembl: «Bo3uukHoBeHue CoHEUHON cUCTeMbl», «Pa3BuTre opraHndeckoro
mupa», «PacturenpHas kietka», <«OKuBoTHas kieTtka», «l[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi cucTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YelloBEeKa M 4YeJOBEKOOOpasHbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTUYECKUX HAXOJI0K
MPEIKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeimue moam», «J/IpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YemoBeueckre pacb».

O6GopynoBanue: wmymspku — «lIpoucxoxknenne denoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIla, HeaHJepTalblla, KPOMAaHbOHIIA), CAENKU WIK U300pakeHHUs KaMEHHBIX OpYAHid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmsia, ckpebiia), TEOXpOHOIOTHYECKas TaOnuIla,
KoJuteKusi «@OpMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IPaKTHYeCKHe PadoThI:

[Ipaktuueckas padota Ne 1. «/3ydeHne UCKOMAEMbIX OCTaTKOB PACTEHUN M )KMBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcusi « OBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAay4YHBIA HIIN
KpaeBeIUECKHI MY3€eH).

Tema 3. Opranusmbl H OKpY:Ka0Ias cpeaa.

DKojiorusi Kak Hayka. 3aadyd M pasleNbl SKOJOrMH. MeToAbl 3KOJOTHYECKHX
UCCIeIOBaHUIN. DKOJIOTHYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKa.

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

DOkonorudeckue ¢akropbl. Knaccudukamus skonoruueckux (akTopoB: abHOTHYECKHE,
OMOoTHYEeCKHE U aHTpoIoreHHsIe. JlelicTBre IK0I0TnYeckiX (PaKTOPOB Ha OPTaHU3MBI.

AbGuotuueckue  (GakTOphpl:  CBET, TEMIIEpaTrypa, BIAXKHOCTb.  DOTONEPUOIU3M.
[IpucnocobaeHunss Opranu3MoB K JecTBHUIO abnoTHuecKuX (pakTopoB. buonornveckre puTMbl.

buotnueckne daktoppl. Buasl OMOTHYECKHMX  B3aUMOJCUCTBUN:  KOHKYPEHIIUS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHOTHYECKUX
B3aMMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTenu MOMYJISLUU:
YUCJIEHHOCTb, IUIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdemoHcTpaumnu:

[Moptpetsl: A. I'ymGonsar, K. @. Pynbe, 3. ['ekkens.



Tabmuuer u cxemsl: kapra «lIpupoaasie 30Hb1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOMYJSIUH
uHpy30pun-Typenbkny», «lIuiessie nenmy.

JlaGopaTopHble U NPpaKTHYEeCKHE PAdOThI:

Jlaboparopuas padorta Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTCHUH M3 PA3HBIX MECT
OOUTaHUSD).

JlaGopatopHnas padota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[TpakTuaeckas padorta Ne 2. «I1oac4€T MIOTHOCTH MOMYJISIIIAIA PA3HBIX BUIOB PACTCHHIT.

Tema 4. Coo0mecTBa U 3K0JIOrH4eCKHE CHCTEMbI.

CoobmecTBo  opraHuzmMoB —  OuoneHo3.  CTpykrypbl — OHOLIEHO3a:  BHJOBa,
MPOCTpPaHCTBEHHas, Tpoduueckas (numiesas). Bunpi-nomunanTsl. CBs31 B OHOLIEHO3E.

Okojnorudeckue cucreMmbl (3kocuctemsl). Ilonstne 006 skocucreMe UM OMOreOlEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYIEHTBI, KOHCYMEHTHI, pPEIyLEHTHI.
KpyroBopoT BemiecTB M IMOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHHU
skocuctembl. [lumieBble menmu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOAYKIHsL. DKOJOTHYECKHE MHPaMHUIbI: TPOJYKIIMH, YUCIEHHOCTH, Onomacchl. CBOMCTBa
HKOCHCTEM: YCTOHYHNBOCTD, CAMOPETYIISIus, pa3BuTre. CyKieccus.

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

AHTPOTIOTEHHBIE DKOCHUCTEMBIL. ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBL. buonormueckoe u
XO31CTBEHHOE 3HAUYEHHNE arpOIKOCHCTEM H YPOOIKOCHCTEM.

buopazHoobOpaszue kak (HakTop ycTOHYMBOCTH 3KocucTeM. COXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uochepe. I'panuripl, coctaB U cTpykrypa Ouochepsr.
Kupoe BemectBo u ero (ynkuun. OcobeHHOCTH OMochepsl Kak TriIo0aabHON AKOCHCTEMBI.
Jlnnamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OHocdepe.

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

UYenoseuecTBo B bnochepe 3emiau. AHTpONOTeHHbIE n3MeHeHus B onocdepe. [modanbpHbIe
HKOJIOTHYECKUE TTPOOIIEMBI.

CocymiectBoBaHue IpUpoibl U yenoBedecTBa. CoxpaHneHue OMopa3HO0Opa3us Kak OCHOBA
ycroiunBoctu 6nochepsl. OCHOBa pallMOHAIBHOTO YIPAaBJICHUS MPUPOJHBIMU PECypCcaMu U UX
ucrnoJib30Banue. J[oCTHKeHUs OMOIOTUH U OXpaHa MPUPO/IBL.

JdemMoHcTpanum:

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

Tabmuiet u cxemsl: «llumessie nenun», «bUoIeHO3: cocTaB U CTPyKTypay, «[Ipupoanbie
coobmectBa», «llenu mnutanus», «Ikonoruueckas nupamuaay, «buochepa u uenoBexy,
«JKocHcTeMa IIMPOKOJIMCTBEHHOTO Jeca», «IJKOocUCTeMa XBOMHOro iecay, «buolenos
BoJIoéMa», «ArpoleHo3», «lIpuMepHble aHTPONOreHHblE BO3ACHCTBUS Ha TMPUPOIY»,
«BaxkHelne MCTOYHMKM 3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHeMIas
cocrasisonas ouochepsb», «PakTopsl Aerpagaunu nouBy, «I[lapHuKoBbIH d3hhexT», «DaKTopbI
palmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0as cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH OHochepsl», «KpyroBopoT yriepoga B OGuocdepey,
«KpyroBopoT a3orta B IpHpOJIE.

Ob6opynoBanue: MO/IeJTb-aNTTIKALIHS «Tunuynsie OMOIICHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Kosuiekuuu — «buonenos3y», «Bpeaurenn — BaKHEHIIMX



CEeNIbCKOXO3SUCTBEHHBIX  KYJABTYP», TepOapuM M KOJUIGKIMM PACTEHHH M  >KUBOTHBIX,
IIPUHAUICKAIIME K Pa3HBIM JKOJIOTMYECKUM IpylnIaM oaHoro Buna, KpacHas kaura Poccuiickoin
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 OCBOCHHUS Npeamera «bHOJIOrHsS» BbIICICHbI
CIIEIYIONINE  COCTABJIAIOIINAEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  TpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH W CaMOOIPECIICHUIO,
HaJIM4Yue MOTHBAIIUHU K 06y‘~I€HI/II-O 6I/IOJ'IOFI/H/I, IIGJ'IGHaHpaBJICHHOC pa?,BI/ITI/Ie BHy’[’peHHI/Ix
yOEXJEeHUI JTMYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOGI\/’I ACATCIBbHOCTHU IECHHOCTHO-CMBICIIOBBIMHA YCTaHOBKaMI/I, HpI/IcyHII/IMI/I CUCTEME
OMOJIOTUUECKOTO 00pa30BaHMs, HAJIUYHE HKOJOTHYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LICIIN U CTpOI/ITB KN3HCHHBIC ITJIAHBbI.

.HI/I‘-IHOCTHI)IG pe?;y.]'H)TaTI)I OCBOCHUA npenMeTa «BI/IOJ’IOFI/IS[» JOCTUTAKOTCA B C€OAHWHCTBEC
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, HCTOqueCKHMH 158 )IYXOBHO—HpaBCTBeHHI)IMI/I IIECHHOCTAMU, HpI/IHHTBIMI/I B
o0IecTBe TpaBWIaMH W HOpPMaMH TOBEJIEHUS M CIOCOOCTBYIOT MpolieccaM CaMOTIO3HAHUS,
CaMOBOCITUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEW MO3WIIMM JIMYHOCTH, MATPHOTHU3MA,
YBOKEHUS K 3aKOHY M TPABOIMOPSAKY, YEJTOBEKY TPyla M CTaplieMy TMOKOJICHHIO, B3aMMHOTO
YBOKEHUS, OCPEKHOTO  OTHOMICHHWS K  KyJbTYpHOMY  HACICIUIO W TPATUIUAM
MHOTOHAIIMOHAILHOTO Hapojaa Poccuiickoit denepanun, MpUpoe U OKPYKaroLIEeH cpeie.

JImgHOCTHBIE Pe3yabTaThl OCBOCHHs Y4eOHOTro mpeameTa «buosiorusy M0JKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYarolIUXCsl PYKOBOICTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3HUIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAllMi, TO3WTHUBHBIX BHYTPEHHUX
yOCXKJICHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSAM POCCHUMCKOTO  OOIIecTBa,
pacIIMpeHre >KM3HEHHOTO OIBITa M OIBITA JEATEILHOCTH B IPOIECCE PeaTU3allMi OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEILHOM NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpakaaHCcKOr0 BOCIIMTAHMSI:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'O 4YJICHA POCCUICKOTO 0OIIECTBa;

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHHUE 3aKOHA U
MPaBOIOPSIJIKA;

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

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO MO0 OTHOIICHHUI0 K SBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTBIBaTh B CBOUX JEUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS IO ¢ pa3HbIMH yOEXKIEHUSAMHU, KyIbTYPHBIMH [IEHHOCTSAMH U COIUATBHBIM
MOJIOKCHUEM;



TOTOBHOCTh K COTPYJHUYECTBY B TIPOIECCE COBMECTHOTO BBHIMIOJHEHHUS Y4YEOHBIX,
MO3HABATENBHBIX M HCCIEAOBATENIbCKUX 3a/lay, YBAXXUTEIHHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYKJICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOM U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHOMN, TrOopAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM s3bIK U KyJIBTYpY, IPOLJIOE U HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIECIWIO ¢ TaMSATHUKAM TPUPOJIBI,
noctuxkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKHUX YUYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OMOJIOTUH, TOHUMAHUS 3HAYCHHST OMOJIOTUY B TIO3HAHUYW 3aKOHOB MPUPOJIbI, B KU3HU YEIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSCH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAYyILIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOIUTENSAM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUA IIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

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

IMOHMMAHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHUSA  KYJbTYPbl 3J0pPOBbSI M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro o0pasa >KU3HH (30pOBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpeKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [IEHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJIGKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U KU3HU JIFOJICH;

OCO3HAaHHE TOCIEACTBUI M HENPHUATUS BPEAHBIX MPHUBBIUEK (YMOTPEOJCHUS aTKOTOJs,
HApPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH U CAMOCTOSITENHHO  BBIMOJTHATH  TaKyHo
NEeSITENbHOCTb;



MHTEpEC K Pa3iM4HbIM cdepaM MpodecCHOHANBHON NeATETbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M caMOOOPa30BAaHUIO HA MPOTSIKEHUU BCEU
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

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

MOBBIIICHUE YPOBHS AKOJOTMYECKOW KYIBTYpBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJIEICTBUMN JJIsl OKPY>KaIOILIEH Cpebl;

OCO3HAaHHUE IJI00aJIbHOI0 XapaKkTepa SKOJIOrMUYECKUX MPOOIeM U IyTeH UX pelIeHMUs;

CIOCOOHOCTh MCNOJIb30BaTh NMPUOOpETaeMble MPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IpU pelIeHnH NpoOJIeM, CBSI3aHHBIX C pAlMOHAIBHBIM IPUPOJIONOIL30BAaHUEM (COOIIOACHNE
MpaBWJI NOBEJAEHUS B MPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarollell MpUpOAHON cpele,
YMEHHE MPOTHO3UPOBATH HEOIATONMPUATHBIE SKOJIOTMYECKHUE TMOCIEICTBUS MPearpUHUMAEMbIX
JNENCTBUN U MPEAOTBPAIATh UX;

HaJMYue Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW  HANpaBIEHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
M03HABaTEIbHONW, KOMMYHHUKATUBHOW M COLIMAJIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MIPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOIECTBEHHOM MpPaKTUKH, OCHOBAHHOTO HA JHAIOTe KYIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3BIKOBOW M YNTATEIBCKON KyJIbTYPBI KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenuuk OUOJIOTUM KaK HayKd, OCO3HaHHUS €€ pojau B (POpMHUpPOBAHUU
PaIMOHAJILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPe/ICTaBICHUsI 00 OKpYXKaIoLeM
MHpEe KaK O €IWHCTBE TMPUPOJIbI, 4YEJOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTHU OMOJIOTHH Ui COBPEMEHHOW LHMBHIM3ALMU: OOECIeUeHuUs
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOaeMbl Pa3BUTHSI YETIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
HKOJIOTHUECKUX Mpo0sieM U o0ecreueHus nepexoa K yCTOMYUBOMY Pa3BUTUIO, PALIHOHATIEHOMY
WCI0JI30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJISX MOBBIIMICHUS OOIIeH
KYJIbTYPbI, €CTECTBEHHO-HAYYHOH TpPaMOTHOCTH, KaK COCTaBHOMW 4YacTh (YHKIIMOHAIHHOM
IPaMOTHOCTH O0y4aromuxcs, GopMHUpyeMoil Mpu U3yueHUN OUOJIOTHH;

IMOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMble 3HAHUS IS aHajuu3a W OOBSCHEHHS SBIICHUMN
OKpYXXAloILEro MHpa M HPOMCXOSAIIMX B HEM HM3MEHEHHUH, yMEHHE JenaTbh 0OOCHOBaHHbBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (AKTOB W HMMEIOIIUXCS [aHHBIX C MENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCMOJb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL peIleHHs
po0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;



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

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHHH 10 OHOJIOTMM B COOTBETCTBHH C JKU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE PE3YNIbTaThl OCBOCHHUSI yueOHOTo mpenmera «buosiorusy BKIIOYAIOT:
3HaUMMbIe TSI (DOPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHBIC
(MexxTpeMeTHbIE) OOIeHAYYHBIE TTOHATHS, OTPAKAIONTHUE 1IETOCTHOCTh HAYYHOW KapTHHBI MUpa
U creruuKy METOIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SIBJICHUE, TIPOLIECC, CUCTEMa, HAay4dHbIH (akKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIEeIOBaHMUE, HAOIIOJCHUE, U3MEpPEHUE, SKCICPUMEHT U JIPYruX), YHUBEpCAJIbHBIE
yueOHble JIeHCTBUS (MO3HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIIEUNBAOIINE
dhopmupoBanne (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIIBHON KOMIIETCHIIMH OOYJaromInxcs,
CIIOCOOHOCTh 00y4aromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITNHAPHBIE,
MHPOBO33PEHUECKHE 3HAHUS W YHUBEpPCAJIbHBIC Y4YCOHBIC IEHCTBHS B IIO3HABATCIBHOU U
COIIMAIBHON MTPAKTHKE.

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHS MPOTPAaMMBI CPEIHEr0 00Imero oOpa3oBaHUs
JOJDKHBI OTPaKaTh:

OBiajeHHe YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JJoruuecKue AeiicTBUsA:

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

HCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0OOIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHYECKUX
MOHATHH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHIATUSIMH);

OTIPEeNATh LEJIN JAeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUU HUX JOCTHXKECHHUS,
COOTHOCHUTH Pe3yJbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIO0JIb30BAaTh OHOJIOTMYECKUE MOHATUS s OObsICHEHUS (DAKTOB U SBJICHUM KUBOM
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pACCyXACHHs (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBA3CH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKMX OOBEKTaX, a TakKe MPOTHUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3UYHBIX HH(OOPMAIIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTH, OLICHWBATh COOTBETCTBHUE PE3yAbTATOB IIEJNISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJNHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIILICHUE 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 MPAKTUIECKHUX 33124, IPUMEHEHHUIO Pa3IMYHBIX METOJOB IMO3HAHUS;

WCIOJIb30BAaTh PAa3IMYHbIC BUABI JEATCIILHOCTH IO IOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAIHsIX, B TOM YHCJE TPU
CO3JaHUH YIEOHBIX U COIMATBHBIX MPOCKTOB;

(dhopMHpOBaTh HAYIHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUSBBIMU
MOHATHSAMH H METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPa30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyaJIM3WPOBATh 3ajady, BBIJIBUTATH
TUTNOTe3y €€ pelIeHHs, HaXOIUTh apTyMEHTBhI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJlaBaTh MapaMeTpbl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOJMYYCHHBIE B XOJC pEIICHHUS 3aJa4d  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCJIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

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

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATCIBHYIDO W  MPAKTHYSCKyH0 oOnactu
KU3HECITSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX MIPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OpPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a4H, IOTTYCKAIOIINE aTbTCPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHWKAX HHPOpMaIuu (TeKCcTe y4eOHOro mocoOwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax HaHHBIX, B VHTepHEeTE), aHAIM3UPOBaTh WHPOPMALHUIO PA3UYHBIX BHIOB U (opM
MPEJCTaBICHHS, KPUTUICCKU OIICHUBATh €€ JJOCTOBEPHOCTh M HEPOTHBOPEUNBOCTE;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIMYHBIC METOJbl TPU TIOMCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BRITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIbTYpPY aKTUBHOTO MCIOJIh30BAHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OpPMY TPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, rpaduKy, TuarpaMmmbl, TaOIHIIBI, PUCYHKH U IPYTOE);

UCIIONIb30BaTh HAy4YHBIN SI3BIK B KAuyeCTBE CpPEACTBa IMPH pPabdoTe ¢ OHOJIOTHYECKOM
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (PU3MUECKHE M MATEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIOJIb30BaTh M TpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISHOCTH;

BIIQJIETh HAaBBIKAMU pACIO3HABaHMUS W 3alUThl  WHGOpMAIUH, HHPOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHHUKAIIMKA BO BCeX cdepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOTe
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH
CYXJCHHUS OTHOCUTEIILHO BBITIONHEHHsI TpeyiaraeMol 3aJayd, Yy4YUTHIBATh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHS, MOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYallui, yMETh CMATYaTh KOH(IUKTHI U
BECTHU IIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
IPYrUX JIOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHUS C HCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMecTHas 1eiTeJIbHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl Ipu
pelIeHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aUMOJICHCTBUS MPU pEeLICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUI C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPpUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBAaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ TOCTMKEHMIO: COCTaBJISITh IUIAH JIEUCTBUM, PACHPEACNISTH POJIU C YU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

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

npenajaraTb HOBBIE MPOEKTHI, OLEHUBATh WJEH C MO3UIMHM HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

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

OsBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACCTBUAMM:

1) camoopranu3anmusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIEM M HX pELICHHUsS B
KHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYIKax IO OTHOLIEHUIO K JKMBOM IPHUPOJE, CBOEMY 3J0POBBIO M 3I0POBBIO
OKPYKAOINX;

CaMOCTOSITEJIBHO OCYILLECTBIIATh MO3HABATENbHYIO JAEATEIBHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTh ¥ (OPMYJIUPOBAaTH COOCTBEHHBIE 3alaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSTEJILHO COCTAaBJIATh IJIaH PELICHUs MPOOIeMbl ¢ YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclIupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATH (POPMUPOBAHUIO M MPOSIBIICHUIO IIUPOKOM 3pYIUIIMK B PA3HBIX 00JaCTAX
3HaHUH, OCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;



BJIAJICTh HABBIKAMH TIO3HABATENLHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, NCIIOIH30BATh MPUEMBI pedIIeKCUU
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHS,

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKECHUIO;

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

3) npuHsATHE ce0s M APYrux:

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€E PE3yJIbTaTOB ACATEIBHOCTH;

IIPU3HABaTh CBOE MIPABO U MPABO JPYrHX HA OLIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEKa.

MHNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO mno Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmMera «buosorus» HaydHble 3HAHUS, YMEHUS U
CrocoObl JEeMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JESITeNbHOCTH 10 TOJYYEHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallMsiX, a TakKXe B pEaJbHBIX >KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ Ouojorueil. B
MIporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPEACTABIECHBI 110 TOAaM 00yUeHusI.

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

Cc(OPMHUPOBAHHOCTh 3HAHUH O MeCT€ W pOJM OHOJOrMH B CHCTEME HAy4HOTO 3HaHUSA
€CTECTBEHHbBIX HAyK, B ()OPMUPOBAaHMHM COBPEMEHHOW €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 COAEPKaHUE OMOJOIMUYECKMX TEPMHHOB M MOHSTUH: JKU3Hb, KIIETKA,
opraHusM, Merabosu3M (0OOMEH BEHIECTB H  IPEBpAllleHHEe JSHEPTrHH), TOMEeOoCTa3
(camoperynsuus), ypOBHEBas  OpraHu3alus  JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoaykuus), HaCIEICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TEeOpuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LIEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorum), 3akoHel (I'. Mennemns, T. Moprana, H. W.
BaBuioBa) u yueHus (0 LeHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuil H. H.
BaBuioBa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJaMHM Hay4yHOTo IO3HAHUS B OMOJIOTMH: HAOIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIEHUM, OpraHM3alus W MpOBEJCHUE OHOJIOTMYECKOIro
9KCIIEPUMEHTA, BBIIIBI)KCHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY MCCIEeyeMbIMU
BEIMYUHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAHHBIX HAyYHBIX IOHSATHH,
TEOPHUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJIY4YECHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISTH CYIIECTBEHHbBIE NPU3HAKUA BHPYCOB, KJIETOK NPOKAapHOT U JYKapuoT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH IPOIIECCOB: OOMEHA BEIECTB U
IIPEBpAILEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIIACTUYECKOIO U SHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, PA3MHOKEHHUS, UHAUBUIYaJIbHOTO Ppa3BUTHUS
opraHusmMa (OHTOT€He3);

yMEHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€JIbI0 00eCTIeYeHUs
0€30MIaCHOCTH CBOEr0 3[0POBbS U 3/I0pOBbSl OKPYKAIOIIMX JIIOJEH, COONIOJEHUSI HOPM



IPaMOTHOIO IOBEJCHMUSI B OKpPY)KAIOWIEH IPUPOAHON Cpelle, NOHMMaHUE HEoOXOIUMOCTU
WCTIOJIb30BAHUS JOCTHKCHUN COBPEMEHHOW OHONOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEellaTh 3JIEMEHTAapHbIE TI'E€HETMYECKUE 3aJaud Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBAHNE, CLEIUIEHHOE HACJEJI0BaHUE, COCTABIISTh CXEMbl MOHOTMOPUHOIO CKpELIMBaHUS
JUIS TIPE/ICKa3aHus Hacle0BaHUs IPU3HAKOB Yy OPraHU3MOB;

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

yYMEHUE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATH HH(POPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHus, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHMUSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMAaIMU, HayYHO-TOMYJSIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaThb COOCTBEHHbIE ITHUCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIUI0 W3 HECKOJIBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHH.

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

c(OpMHUPOBAHHOCTh 3HAHUII O MECT€ M POJM OUOJIOTMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pellIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMHUHOB U MOHATUN: BUJI, TTOMYJISIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBI ((aKTOpbI) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHu3MOB, BHJ000pa3oBaHME, 3KoJOrudeckue (HaKTOpbl, HSKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYLICHTHI, [IeNH MUTaHUs, SKOJOrMuecKas nmupamMuia, OuoreoreHos, ouochepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (BosounoHHass Tteopus Y. JlapBuHa,
CUHTETHYECKasi TEOPUs SBOJIIOIMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiieBoro cxoactsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, yd4eHUs: O
6uoctepe B. 1. Bepnaackoro), onpenensth rpaHULlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOJaMHU HAay4yHOTO IMMO3HAaHUS B OMOJIOTMH: HAOIIOJCHHE U ONMUCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alusi U MPOBEACHUE OHOJIOTHUYECKOTO
AKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJy4YEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHATHUH,
TEOPHUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OUOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJISIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHOW  W3MEHYMBOCTH, E€CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEILIECTB U NMOTOKA SHEPIHU B HIKOCUCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHUI
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOT€OXMMHMUYECKHX LHKIOB B
ouocdepe;

YMEHHUE NMPUMEHATH MOJTy4YEHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUH, /I IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON KU3HHU C 11€IIbI0 00ecTIeYeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS UM 3/I0POBbsl OKPYKAIOIIMX JIIOJEH, cOOMIoNeHUsT HOPM
IPaMOTHOTO TMOBEJIEHHUsI B OKPY)KAIOLIeH NPUPOAHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTHU



MCIIOJIb30BAHUS JOCTUKCHUM COBPEMEHHOM ouosorun JUTSt paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 3aJayd, COCTaBIATh CXEMBI IEepeHOoca
BELIECTB U HEPIUM B IKOcHcTeMax (LENH MUTaHuUs);

YMCHHE BBINIOJIHATH JTAOOpPATOPHBIE W MpPaKTHYECKHe pabOThl, COOMIONATh MpaBHiia TPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

YMECHHE KPUTHYCCKH OIICHUBATh W WHTEPIPETHUPOBATH HH(DOPMAIHMIO OHOJIOTHIECKOTO
COJICp’KaHUs, BKIIIOYAIONIYIO TICEBJAOHAYYHBIC 3HAHHS W3 Pa3jIMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOW HH(pOpPMALMK, HAYYHO-TIOMYJISAPHBIE MaTepuaibl), paccMaTpUBaTh TIJI00AIbHBIC
IKOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE M YCTHBIE COOOIICHUs, 00001Ias
OMOJIOTHYECKYI0 HH(POPMAIUI0 W3 HECKOJBKMX HCTOYHHKOB, T'PAMOTHO HCIOJIh30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHHne
Ne (uudgposbie)
pa3aeoB U TeM Kontpoabnsbie [Ipakruyeckue
n/n Bcero o0pa3oBaTejibHbIE
NporpaMmblI padoThI padoThI
pecypcbl
bu6mmoreka [JOK
1 buono aK HayKa 2 0 0.5
HOJIOTHA KAK HAYK https://m.edsoo.ru/7f41¢292
) JKuBbie CHCTEMBI U UX | | 0 bubmmoreka [{OK
OpraHusanus https://m.edsoo.ru/7f41c292
3 XUMHYECKUN COCTAB U g 0 | bubmmoreka [{OK
CTPOEHUE KIETKHA https://m.edsoo.ru/7f41c292
4 KuznenesTeabHOCTh 6 1 0 bu6moreka [IOK
KJIETKHA https://m.edsoo.ru/7f41¢292
Pa3sMmuoxenue n
5 WHINBUAYAJILHOE 5 0 1 bubmmorexa TOK
A 1y https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HacnenctBeHHoCTE U BuG OK
6 M3MEHYNUBOCTD 8 1 1.5 nommorexa 11
https://m.edsoo.ru/7f41¢292
OPraHu3MoOB
Cenexuusa BuG OK
7 oprann3mMoB. OCHOBBI 3 0 0 nommorexa L
https://m.edsoo.ru/7f41¢292
OMOTEXHOJIOTUHU
8 Pe3epBHOE BpeMmst 1 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO
1 34 3 4

YACOB II10 ITPOTPAMME




11 KVIACC

KoaunuecTBo 4acoB DJIeKTPOHHBbIE
HauMeHoBaHHne
Ne (uudpossbie)
pa3aeoB U TeM Kontpoabnbie [Ipakruyeckue
n/n Bcero oOpa3oBaTtejibHbIE
NporpamMmbl padoThI padoThI
pecypcbl
| DBOIONMOHHAS 9 | | bu6mmoreka [{OK
onoJsorus https://m.edsoo.ru/7f41cc74
Bo3Hnuknosenue u Bu6 OK
2 pa3BUTHE KU3HU HA 9 1 0.5 nomotexa [
https://m.edsoo.ru/7f41cc74
3emite
3 Opraau3msl u 5 0 | bubnuotexa [JOK
OKpYXKarollas cpena https://m.edsoo.ru/7f41cc74
CooOmrecTBa 1 Eu OK
4 SKOJIOTUYECKUE 9 1 0 nomorexa I
https://m.edsoo.ru/7f41cc74
CUCTEMEI
5 PesepBHOE Bpems 2 0 0 Bubamorexa [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 3 )5
YACOB I10 ITPOT'PAMME ’
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