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HOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPENEIICHUS
MOJIX0A0B K (popMupoBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIIEHHOCTH IENIEH, COJEpKaHMUS,
pe3ynbpTaToB 00y4deHHss U TpeOOBaHMH K YPOBHIO IOATOTOBKH BBITYCKHUKOB, MOJIOKEHHS 00
o0MmMX HEeNSIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTUH,
e 3HAaYCHWU B IMO3HAHWU >KUBOW MPHUPOJBl M OOECIICYCHHH CYIIECTBOBAHHS YeJOBEYECKOTO
obmectBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEICIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O HEesIX, 00 00IIel cTparerun ooydeHus,
BOCIIUTaHUSI W pa3BUTHA OOydaromIMXcsl cpeAcTBaMu ydeOHoro mnpeamera «buomorus»,
ompenenser 005A3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYpY, pacmpeelieHHe I10
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYEHHUs y4yeOHOTo marepuana ¢
YU€TOM MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JJOTHKH 00pa3oBaTEeNLHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCA.

B mporpaMme 1O OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METAlpeAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (opMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHLHOCTH/YI€OHBIX NEUCTBUI 00yJaIOMUXCs 10
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme mo Omosoruu (10—11 xmaccel, 6a30BBIi yPOBEHb) peaiM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUM, CBSI3aHHBIX C (POPMHUPOBAHHMEM E€CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JMYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsiay ¢ u3ydeHHeM OOLIEOMONOTHMYECKHX TEOpH, a Takxke
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MpOrpaMMe IO OWMOJIOTHM YAEJIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HaHWUN B IOBCETHEBHOM KU3HU AJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YKcie: TPOodUIaKTUKH
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIeH MPUPOHOMN cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YeJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
MCKYCCTBEHHBIX DKOCHCTEM. YCHUJICHHUE BHUMAaHUS K MPUKIAAHOW HAIMPaBICHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOPas Mpernoaraet
dbopMupoBaHre y OOYYarOIIUXCS CIIOCOOHOCTH aJanTHPOBAThCA K U3MEHEHHUSM JMHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buosiornss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYyYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HAHUS O )KUBOU MPUPOE, €€ OTIMUNTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOIIOLMHU, CO3MaET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOH TMPHUPOJIHI,
¢dopmupoBaHus (YHKIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOT0 M Oe3omacHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOLIEHHUS K )KMBOM MPHUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHue OHWONOTHSI UMEET TaKXkKe JJs PEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 33Jau cpeHero oouiero oOpa3oBaHus, couuann3anun oOyqaromuxcs. M3yduenue
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ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHUS O MpeIHa3HAYCHUH YIeOHOTO
npenMera «buonorus» COCTaBWIM OCHOBY Ul ONpPENENEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3UIHNA KyJIbTYpOCOOOPA3HOTO TMOAX0/a, B COOTBETCTBUU C KOTOPHIM OOYYAIOIIHECs JAOJKHBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHUECKOU aesTenbHocTH. Oco0oe MeCTO B 3TOM CHCTEME 3HAHUU
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHHME COJIEp)KaHHUs y4eOHOTO Marepuajga B MporpaMMe MO OHOJIOTHH
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOoTro npeamera «buonorus» BblIeneHbl CIEAYIOUINE COAepKaTeIbHbIe JIMHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucremMa U MHOTooOpa3sue OpraHMyecKoro Mupay,
«IBOJIIOLUS JKUBOU MPUPOABDY, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra u MpHOOpPETEeHNE YMEHHH MCII0JIb30BaTh ATU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IBI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHnne Lenau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YypOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYJalOIIMMHUCA CUCTEMbl 3HAaHUH O OHOJOTHMYECKUX TEOpHUsX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOro0oOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3alluy,
BBIJIAIOIIMXCSI OTKPBITHSIX U COBPEMEHHBIX HCCIIEI0OBaHUAX B OMOJIOTUH;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U MOAXO0I0B K U3yYEHHIO )KMBBIX CUCTEM Pa3HOI'O YPOBHS OpPraHU3aLlUu;

CTaHOBJIEHHME Y oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX PU U3Yy4EHUHN OUOJIOTHH;

¢dopmupoBaHue y OOy4aroUUXCS YMEHMH WIUIIOCTPUPOBATh 3HAUYEHUE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOM IMPUPOJIHI,
HE00X0AUMOCTH OepeXHOT0 OTHOLIEHMSI K Hell, COOMIOAEHUS STHUECKUX HOPM NPH MPOBEICHUH
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;
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NpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJHEBHOMN KHM3HM JUISI OLIEHKU
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3200 I€BaHUN.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISIETCS 00S3aTENIbHBIM YYEOHBIM TPEAMETOM, BXOJISIIMM B COCTaB NPEAMETHOW o0iacTu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jist u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 yacos: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 yac B Heneno).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHHMYECKUMH WU JPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAYYHOU KapTHHBI Mupa. CucTtemMa OHOJIOTUYECKUX HayK.

MeTo1bl T03HAHUS KUBOM NpHUpO bl (HAOIIOAEHNE, IKCIIEPUMEHT, OIIMCAHUE, U3MEPEHHUE,
KJaccu(uKaIus, MOICIUPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toprpetsr: Y. Hapsun, I'. Mennens, H. K. Konbnos, k. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

[IpakTnueckas padora Ne 1. «lcnosbp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

XKusble cuctembl (OMOCHUCTEMBI) Kak MpeAMET u3ydeHusi Ouosnoruu. OTiauuue >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOJIBI.

CpoiicTBa OmocucTeM ¥ WX pa3HOOOpasue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
AKOCUCTEMHBIHN (OMOTe01IeHOTHYECKHI), OUOChEPHBII.

JdemoHncTpaumnu:

Tabmuubr u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHUE KJIETKH.

XWMHYECKUH  COCTaB  KIJIETKHM.  XUMHYECKHE  DJJEMEHThl:  MaKpOd3JIEMEHTHI,
MHKpPO3JE€MEHThI. Bo/ia 1 MUHEpaibHbIE BEILIECTBA.

@yHKIMU BOJbl M MHUHEPAIbHBIX BeUIECTB B KieTke. llomnepkanue oCMOTHYECKOIO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIIOTHI — MOHOMEpHI OekoB. HezameHnumeie
U 3aMEHHUMbIE AMHHOKUCIOTH. AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl O€NKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XHUMUYECKUE
cBoiicTBa OenkoB. buonorudeckue GyHKIMU OEIKOB.

®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamuubel. Otiauuus  (EepMEHTOB  OT
HEOPraHMYECKHX KaTaln3aToOpOB.

YrneBopl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W MOJHcaxapuibl (Kpaxmall, TJIMKOTeH, LeIoo3a). buomornyeckne GyHKIUU
YIJIEBOJIOB.

Jiunuapl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. [uapodunsHO-rHAPO(YOOHBIE
cBoiictBa. buonornueckue GpyHknuu nununoB. CpaBHEHHE YIIeBOJOB, OSIKOB U JUIUAOB KaK
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hyxneotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne m ¢ynkunun PHK. Bugst PHK. AT®: crpoenue u

GbyHKIMH.



[uronorusa — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJCHCTBUS UACU U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka xak nenocrHas >xuBas cucreMa. OOuiue Npu3Haky KIETOK: 3aMKHYTasl HapyKHas
MeMmOpana, mosekynbl JJHK kak reneTnueckuii anmapar, CucTeMa CUHTe3a Oeka.

Tumbl  KIETOK: JyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
npokapuoTHieckoi kiuetku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHUS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KJIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, INIMKOKAJIMUKC, UX (YHKIHHU.
[Tna3marnueckass memOpana, e€ cBoictBa W (yHkumu. llurommazma u €€ OpraHOMIBI
OnnomemOpanubie opranouasl kietku: IIIC, anmapar ['omabmku, muzocomel. [lomyaBToHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPUH, IacTUlbl. lIpomcxoxaeHne MHUTOXOHJAPUN M IIIACTHI.
Buner nnactun. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBIN LEHTP, HEHTPUOJIH,
PECHUUKH, KIyTUKH. DyHKIIUN OpraHOUA0B KJIETKU. BKitoueHus.

SAnpo — perynsTopHslil neHTp KieTku. CTpoeHue aapa: sjaepHas o00J0uKa, KapHoIasma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

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

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX OJIEMEHTOB B HEXHUBOW  MPUPOJIEY,
«Pacrmpeenenne XUMUYECKUX JIEMEHTOB B )KMBOM HIPUPOJIEN.

Tabmumpsr u cxemsl: «llepuoguueckas Tabaua XUMHUYECKHUX 3lieMEHTOB», «CTpoeHue
MOJIEKYINBI BoJbl», «bruocunTtes 6enka», «CTpoeHne MoseKkyisl 6enka», «CTpoeHue GpepMeHTay,
«Hyxnennossie kucnotel. [IHK», «Ctpoenue monekynsl AT®Dy», «CTpoeHue 3yKapuoTHYECKON
KIeTKW», «CTpOeHuEe >KUBOTHOM KIETKW», «CTpOE€HME pacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE sS/Ipa KIETKWY, «YTIEBOABDY, «JIumuasn».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, 000pyIOBaHUE JUIsl MPOBEICHUS HAOIIO/ICHUM,
U3MEpEeHUl, HKCIEPUMEHTOB, MUKPOIIpENnapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopaTopHas pabota Ne 1. «l3ydyeHume KaTaJIMTHUECKOW aKTHBHOCTH (pepMeHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

Jlaboparopuas pabora Ne 2. «M3ydyeHue CTPOCHUS KIETOK PACTEHHMH, XUBOTHBIX U
0akTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE).

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboJu3M. AccuMuisnus (IUTACTHYECKH OOMEH) |
TUCCUMUIIALUSA (PHEpreThUecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPaHEHUs BEILIECTB M SHEPTUU B MIOHUMAHUHN METa00Iu3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpO(HBIA U rereporpodHslii. Pons depMenToB B 0OMeHe
BEILECTB U NPEBPAILIEHUN YHEPTUH B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peakiuu ¢orocuHTE3A.
D¢ dexTuBHOCTH (POoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A [UIs *KU3HU Ha 3emiie. BausHue ycnoBuit
cpezabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHHH.

XeMocuHTe3. XeMOCHUHTE3UpYylolye OakTepuu. 3HaueHHE XEMOCHHTe3a JUIs JKU3HU Ha
3emue.



Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl SHEpreTuueckoro oomena. I'nmkonus. bpoxenne u
ero Buabl. KuciopogHoe oOkucI€HHME, WIM KJIETOYHOE JbIXxaHue. OKHMCIUTENIbHOE
dbochopunmupoBanue. DPPEKTUBHOCTh SHEPTETUICSCKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. leHermyeckas wuHpopmamms u JHK. Peammzanus
reHeTUYecKol MH@popMaluu B KieTke. ['eHeTuueckuil koJ U ero cBOMCTBA. TpaHCKpUIIUs —
MatpuuHnblii cuate3 PHK. Tpancnauus — 6uocunres 6enka. Jranel TpaHcasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Hexnerounsie ¢opmbl xu3HM — BUpychl. Mcropusi oTkpeitus BupycoB (. U.
WBanoBckwii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IMKJIAa BUPYcoB. bakrepuodaru. bonesnn
pacTeHMi, )KMBOTHBIX U Y€JIOBEKa, BbI3bIBAEMbIE BUpycaMu. Bupyc uMMyHonepuiuTa 4enoBeka

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

[optpetsr: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuuert wu  cxembl: «Tunel  muranmsy, «Metabonuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmnopomiact», «Dotocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit kom», «Bupycsn,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIWa, Oaxtepuodaray,
«Pemmukarus JITHK».

Ob6opynoBanue: moaenu-ammmukanuu «Yasoenune [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb CTpykTypsl JJHK.

Tema 5. PazMHoKeHMe M HHAUBUIYAJbHOE PAa3BUTHE OPraHU3MOB.

Kierounsrii muKm, WM >KU3HEHHBIM WK Kietku. MHATepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTepdase. Permmkamus — peaknus marpuuHoro cuHTe3a JHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIl. J[MIUIOWIHBIM U TarUIOWIHBIA XPOMOCOMHBIE
Habopel. Xpomatusl. LluTonornueckue OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramgum mwurtosa. Ilpouecchl, mpoucxonsdiiue Ha pasHbIX
CTaAMSX MUTO3a. BHOJIIOrM4ecKuii CMBICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpraHu3MoB: Oecrojioe U mojoBoe. Buasl  Oecrmolioro
Pa3MHOKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOIOrO.

Meiio3. Craguu meio3za. Ilporeccel, mpoucxondiue Ha ctaausx menosa. [loBeneHue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICiI 1 3HaUEHUE Mei03a.

I'ametorenes — mporecc 0Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE Kene3bl:
CeMEHHHKU U sSu4HuKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u,
SiIIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OcoOeHHOCTH CTpOeHUs SUIEKIETOK W
cnepmaTto3ouoB. OmnoaorBopenue. Ilaprenorenes.

NunuBuayanbHoe pa3Butve (OHTOTeHe3). OMOpHOHANbHOE pa3BUTHE (dMOpHOTEHE3).
Oranbel 3MOPHOHATIBHOTO Pa3BUTHUS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIISIIus,
opranorene3. [loctomMOpruoHanbHOE pa3BUTHE. THUIBI MOCTIMOPHOHATIBHOTO PA3BUTHS: MPSIMOE,



HenpsMoe (IMYMHOYHOE). BrmsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOEHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHncTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOpEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHHME pacTeHU», «JlelleHne KIEeTKH
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsaMoe paszButue», «l'amerorenes y
MJIEKOTIUTAIOIIUX U YelloBeKa», «OCHOBHbIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOI, MuUKporpenaparbl «CriepMaTo30Upl MIEKOIUTAIOIIETOY,
«Slifuexnerka miekonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

JlabopaTtopnast pabota Ne 3. «HaOmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTaxy.

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

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropus pa3BuUTHUS TeHETHUKH. Ponb OHUTOIOTHM |
SMOpHOJIOTUH B CTAHOBJICHUM T'€HETHKHU. BKitaj pocCUICKUX M 3apyOEKHBIX YUEHBIX B pPa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LUTOT€HETHYEeCKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE TeHETUYECKUE MOHATUS. ['eHeThueckas CHMBOJIMKA, UCTIONb3yeMasl B
CXeMax CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MNPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonoruOpuaHOe CKpeIuBanue. 3aKoH eaMHO00pa3us THOPUIOB MepBOTo MokoJieHus. [1paBuio
JOMUHUPOBaHUS. 3aKOH pacUIeIUIeHHs] Npu3HakoB. [mmore3a yuctorhl ramer. [lonHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHE. 3aKOH  HE3aBUCMMOTO  HACJIENOBaHHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHMOPHUIHOTO CKpEIIMBaHMS. AHaIH3UpPYIOUIee CKpellUBaHUE.
Hcnonb30Banne aHAIM3UPYIONIETO CKPEIUBaHUS IS ONIpEAETICHUS TeHOTUIIa OCOOH.

CueruieHHOe HacienoBaHue Tnpu3HakoB. PaGora T. Moprana mno cuenjieHHOMY
Hacje10BaHUIo reHoB. HapyllieHre clienieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIPEAEIICHHUE MOJa. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omoramerHele M TreTeporaMeTHble OpraHu3Mmbl. HaciiemoBaHue INpU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.

N3meHnunBoCTh. BHibl N3MEHUUBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBeHHas. Posb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYUBOCTH. XapaKTEPUCTHKA MOJIU(DUKAIIMOHHON HM3MEHUHMBOCTH.
Bapuannonssiii pan u BapuanmonHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE U
KaueCTBEHHbIC MTPU3HAKU U X HOpMa peakinuu. CBoHcTBa MOIM(UKAIIMOHHON W3MEHYUBOCTH.

HacnenctBenHas, i reHOTUNHYECKasi, N3MEHUYUBOCTh. KOMOMHATHBHAS W3MEHYUBOCTD.
Meiio3 © MOJIOBOM TmpollecC — OCHOBAa KOMOWHAaTHMBHONW HW3MEHUMBOCTH. MyTalmoHHas
M3MEeHUMBOCTh. Kiaccudukanus myranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MIPUYMHBI MyTaluii. MyTtareHsbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEICTBEHHOMN
n3MeHurBocty H. M. BaBunosa.



BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka uenoBeka. Kapuortun uenoBexka. OCHOBHBIE METOAbl T€HETUKU YEJIOBEKA!
TCHEAJIOTUYCCKUH, OJNIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKUN, MOJCKYJISPHO-
reHeTnyeckuii. COBpEMEHHOE OIPEJEICHUE TIEHOTUIIA: II0JHON€HOMHOE CEKBEHHPOBAHMUE,
TeHOTHUIUPOBaHKHE, B TOM umcie ¢ nomoibio [II[P-ananmu3a. HacnencrBeHHsie 3a0oseBaHMs
YyelloBEeKa: TIeHHble 0oJie3HM, OOJIE3HH C HACIEACTBEHHON  IPeIpacrioiokKEHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaThBHble MyTaluu. CTBOJIOBBIE KIIETKU.
[TpuHIMIE 310poBOTO 00pa3a >KU3HU, TUATHOCTUKU, MPO(PHIAKTUKHA U JICUCHHUS] TCHETHICCKUX
Oone3nell. MenuKoO-TeHeTUYeCKOe KOHCYIbTUPOBaHHE. 3HAUYEHHUE MEAWIMHCKOW TE€HETUKH B
[IPEIOTBPALLEHUH U JICYEHUU T€HETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemoncTpaumnu:

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

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKash OCHOBaY,
«3aKOH pacHIeIIeHUss M €ero IUTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOThl TaMeTy,
«durubpunnoe ckpeuiuBanuey, «lL{uronornueckne OCHOBBI JUTHOPUIHOTO CKpELIMBAHUSI,
«Meiio3», «B3auMoaeicTBre amielbHbIX T€HOBY, «['eHeTuYecKkue KapThl pACTEHM, )KUBOTHBIX
U 4esoBeka», «l'‘eHeTuka mojay, «3aKOHOMEPHOCTH HACJENOBaHHUS, CLEIJIEHHOTO C MOJIOMY,
«KapuoTunsl dYemoBeka W OJKUBOTHBIX», «Bumbl wu3MeHUnMBOCTHY», «MoauduramonHas
M3MEHUYUBOCTH», «HacnenoBanmue pesyc-gaktopa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
W3MEHYUBOCTHY.

O6opynoBanue: Mojeiau-anmiiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IOMHUHUpOBaHHue», «lurulOpunnoe ckpemmuBanuey», «llepekpéct XpomMocom», MHKPOCKON U
MHUKporpenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIJILEB U OKPACKH Teja), repdbapuid
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEILMBAaHUS Y IPO30(UIIbI Ha TOTOBBIX MUKpPOIIPENapaTax».

JlaGopaTtopnas pabota Ne 6. «3yueHre Moau(pUKAITMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psfia U BapUALMOHHOW KPUBOI».

JlaGopatopnas pabora No 7. «AHanu3 wMyTanmid y JApo30miIbI Ha TOTOBBIX
MHKpOIIpernaparax.

[IpakTuueckas pabota Ne 2. «CocTaBieHHe U aHATTN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U Opolecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHbIE METOJbl CeleKIMU. MacCoBbIif U WHANBUAYAIbHBIN OTOOpHI B CENEKLIUU
pacTtenuii u kUBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpellUBaHue — MHOPHUIMHT.
Uncras nuHus. CkpeniuBaHue UWCTBIX JuHUNA. [erepo3uc, wiM THOpUAHAs cuia.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas TuOpuauzanvs U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIOUJIOB. JIOCTHIKEHMS CEeNeKUUU PAaCTeHUM,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab NpoW3BOJACTBa. ['€HHAs WHXKEHepus. OTambl CO3JIaHUA
pexomOunanTtHo JIHK wu Tpancrennsix opranusmoB. Knerounas wumxkeHepus. Knetounbie
KyIbTypbl. MUKPOKJIOHAILHOE pa3MHOKEHHE pacTeHuid. KioHupoBaHue BbICOKOMPOAYKTUBHBIX
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CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHME M OSTHYecKue mpodnembl. I'MO —
TeHETUYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

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

Tabmuuper m cxembl: kapta «LleHTpBI NPOUCXOXICHHS W MHOT000pasusi KYJIbTYPHBIX
pactenuit», «Ilopoapl nomMamHuX KUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHMiD», «OTaanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. HWBanoBay, «llomumiongusy, «OOBEKTHI
onoTexHonorun», «Kierounele KylbTypsl U KIOHHpOBaHHE», «KOHCTpynpoBaHWE M TEpeHOC
I€HOB, XpPOMOCOM.

ObopynoBanue: MyJSDKH IUIOJIOB M KOPHEIUIOAOB TUKUX (OPM H KyJIBTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJIEKIUU PAacTeHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBo1rOMOHHAS OMOJIOTHS.

[Ipennochlnky BO3HMKHOBEHHUS 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUS U €€
MecTO B OMoJioruy. BiusiHIE 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBuzerenbcTBa HBOMIONUHU. [lajJ€OHTONIOTHYECKHE: TIOCIEAOBATEIBHOCTD  TOSIBJICHHS
BUJIOB B MaJICOHTOJIOTMUYECKOH JIeToNuCH, epexoanbie ¢popMel. buoreorpadudeckue: cxoacTBo
U paznuuue GayH U (GpIop MaTepuKoB U OCTPOBOB.

DOMOpHUOJIOTMYECKHEe: CXOJCTBA U Paziuuusg 3MOPHUOHOB PAa3HBIX BUAOB MO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJOTUYHbIE, PYIUMEHTApHBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MYTEeH Y BCEX OPraHU3MOB.

Opomioumonnas teopus Y. JlapBuna. IlpeAamnochuiki BO3HUKHOBEHHS JapBUHHU3MA.
JIBukymiue Cuibl SBOJMIONMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPAaHUYEHHOCTH PECYpCOB, HEONpeNeN€HHas H3MEHYMBOCTh, OOpb0Oa 3a CylllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrtetrnueckas Teopus 3Bosonnn (CTI) u €€ 0CHOBHBIE MOJIOKECHHUS .

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U 3BOJIOLUH.

JIBuxkymue cuiibl ((akTopbl) 3BOJIOLUMK BHJIOB B MHpupoje. MyTalmoHHBIN MpoLecc U
KOMOMHATHBHAas M3MEHUYMBOCTh. [lomymsiiroHHble BONHBI W Japedd renoB. Mzomsuus u
MUTPALIUSL

EctectBennsiii otOop — HampaBisioniuii ¢axtop sBosonud. POpPMBI €CTECTBEHHOTO
oTbOopa.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yiabTaT dBoronuu. [Iprumepsl mpucnocoOneHuit
y opranusmoB. ApoMop(h03bl U UINOATANTAIINH.

Bun u BupooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaHUS:
reorpaduueckoe, SKOJIOTHUECKOE.

MaxkposBomtorusi. DopMbl 3BOTIONUHK: (GuUIeTUYECKas, TUBEPTeHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMoCTh SBOTIOIHH.

[IpoucxoxaeHue  OT  HECHEUMATM3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHAs paudalus.
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JdemoHncTpaumuu:

Ioptpersr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. Bap, O.
I'exkens, @. Mromep, A. H. CeBep1ios.

Tabmumer w cxembl: «Pa3BuTHe oOpraHmyeckoro Mupa Ha 3emiey», «3apoJIbIin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOphOBI 32  CYIIECTBOBAHUECY,
«EctectBeHHBIE  0TOOP», «MHOTOOOpa3ue COPTOB pacTeHuil», «MHorooOpa3ue TOopos
YKUBOTHBIX», «[Tomymsiium, «MyranuoHHas U3MEHYUBOCTDHY, «Apomopho3bD»,
«Mmmnoananrtanun», «OO0mas nereHepamnusy, «JBuxymme cuibl 3BoOnUny», «Kapra-cxema
Mmapipyra nyremectsus Y. [lapsuna», «bopbba 3a cymectBoBaHue», «lIpucrnocoOieHHOCT
opranusmMoBy, «I'eorpaduueckoe Bu1000pa3oBaHue», « IKOIOTHIECKOE BUI00OPA30BAHUEY.

O6opynoBaHue: KOJIIEKIUS HACEKOMBIX C pa3IMYHbIMU THIIAMU OKpPAcKu, HabOp MI0I0B U
ceMsiH, KoJutekius «[IpumMepsl 3alUTHBIX TPUCTIOCOOICHUH Y KUBOTHBIX», MOJENbh «OCHOBHBIE
HaIpaBJIEHUS 3BOJIIOLIMNY», 00bEMHas Moieb «CTpOEHHE TOJIOBHOTO MO3ra O3BOHOYHBIX.

buoreorpaduueckas kapra wmupa, KoJuieKusi «DOpMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U PAacTeHMI», Monenb anrumkanus «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3zBuTHe nArymku», MuKponpenapar «/pozoduna» (HOpMa,
MyTaruu (OpPMBbI KPUTHEB U OKPACKH TeA).

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

JlabopaTtopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POJOTUIECKOMY KPUTEPUIOY.

Jlabopatopnass pabota Ne 2. «OmnmcaHwe TPHUCTIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEIIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble IIPEACTABICHUS O 3apOXKIACHUMU KU3HU. HaydHble runorte3sl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: aOWoreHe3 W IMaHCIepMus. XUMHYECKas IBONIONUA. AOWOTCHHBIH CHHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHWYECKUX. OKCIIEPUMEHTAIIBHOE  IOATBEPKJCHUE
XUMUYECKOHN 3BoJironni. HaganpHble 3Tambl Ononorudeckoit sBomonuu. ['umoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
3BOJOLHS. POPMUPOBAHUE OCHOBHBIX IPYII KUBBIX OPTaHU3MOB.

PazButne xu3Hm Ha 3emsie 1o ospam W nepuodam. Karapxed. Apxeiickas u
npoTepo3oiickas 3pel. [lameosoiickas spa u e€ mepuoabl: KEMOPUHCKHH, OPIOBUKCKUM,
CUJIYPUMCKHM, T€BOHCKUIN, KAMEHHOYT OJIbHBIN, TIEPMCKHUH.

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

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

XapakTepucTuKa KiIuMaTa U IeOJIOTMYECKHX MpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTENBFHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHUd U KMBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE I'PYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHUpa Kak OTpa)keHue 3BOIMOUMU. OCHOBHBIE CUCTEMATUYECKHE
TPYIIbl OPraHU3MOB.

OBOJIIOIMSL  YeNOBEKa. AHTpPOIOJOTusl Kak Hayka. Pa3BuThe TpencTaBleHH O
MPOUCXOKACHUM YelloBeKa. MeTo1bl n3ydeHus: anTpornorenes3a. Cxo/AcTBa U pa3nyus YeJIOBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHNUE YETOBEKa.

JBuxymue cunbl  (QakTopel) aHTpomoreHesa. HacneAacTBeHHAas W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAU TPY/Aa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIUM U BETBH 3BOJIIOLMM YEJIOBEKAa: aBCTPAJOMUTEKH, YeIOBEK yMebli,
UYenosek mnpsamoxondmui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbil. Haxonxu
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MCKOIIAEMBIX OCTaTKOB, BPEMs CYIIECTBOBaHUs, 00JIACTh PaCHpPOCTPaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

Uenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BporeouiHas (eBpa3uiickas), HErpo-
aBcTpajioniHas  (dKBaTopuajbHasi), MOHTOJOUJHAs  (a3uMaTCKO-aMepUKaHCKas).  YepTsl
MPUCIIOCOOICHHOCTH TPEICTABUTENICH YEIOBEYECKMX pac K YCIOBUSM CYIIECTBOBAHUS.
EnunctBo yenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

[Moptpetsr: @. Peau, JI. [1actep, A. U. Onapun, C. Mumep, I'. FOpu, Y. JlapBus.

Tabmuier u cxembl: «Bo3HukHOBeHUEe COJTHEYHOH CUCTeMBI», «Pa3BUTHE OpraHMYECKOTO
mupa», «PacturenbHas KieTka», <«KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpemMeHHasl CHCTeMa OpraHUYeCKOoTo Mupay, «CpaBHEHHWE aHATOMHUYECKHX YEPT CTPOEHUS
YeJIOBEKa M YeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXOJI0K
MPEKOB COBPEMEHHOIO YENOBEKa», «JlpeBHeimume moam», «/IpeBHue moan», «llepBbie
COBpPEMEHHBIE JIIOIN», «UelIoBeuecKre pach».

O6GopynoBanue: wmymspku — «IIpoucxoxkaenne dyenoBeka» (OIOCTBI  aBCTPAJOMHUTEKA,
MATEKaHTPOIa, HeaHAepTaablla, KPOMAaHBOHIIA), CIICTIKH WJIH W300paKCHHUS KaMEHHBIX OPYIHil
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmsia, ckpebiia), TEOXpOHOJIOTHYECKass Ta0uIla,
KoJuIeKIust «@OpMBbI COXPAaHHOCTH UCKOTIAEMBIX dKUBOTHBIX U PACTECHU.

JlabopaTopHble U NPaKTH4YeCKHE PadOThI:

[Ipaktrueckas padota Ne 1. «/M3ydeHne UCKOMaeMbIX OCTaTKOB PACTEHUN M )KHBOTHBIX B
KOJUICKIIHASIX).

DKCKypcHsi «DBOJIIOIMS OPraHMYECKOro Mupa Ha 3emuie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmsl U OKpY:KalOIIasi cpeaa.

DOKOJOTHUST KaK Hayka. 3aJadyd W pa3feibl dSKOJOTMU. MeEToasl 3KOJIOTHYECKUX
UCCIeI0OBaHUN. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YeIOBEKa.

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

Okonoruueckue ¢akropbl. Knaccuduxamus skonoruueckux (akTopoB: aOMOTHUYECKUE,
OuoTHYecKre U aHTpororeHHsle. JlelicTBre 3K0I0rndeckix (PakKTopoB Ha OPraHU3MBbI.

AbGuotuueckue  (axkTOphpl:  CBET, TEMIIEpaTrypa, BIAXHOCTb.  DOTONEPHOIU3M.
[IpucnocobaeHnst OpraHu3MoB K JeHCTBUIO abuoTHUeCKUX (akTopoB. buonoruueckue puTMel.

buotnueckne daktopbl. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHLHS,
XHUIHUYECTBO, CUMOMO3 u ero ¢opmsl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaXJIEOHMYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHE OUOTUYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTHKU momynauud. OCHOBHBIE TMOKa3aTeNH MOMYJISIUH:
YHCIIEHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdeMoncTpanum:

Ioptpetsi: A. I'ymbonsar, K. ®@. Pynbe, 3. I'ekkens.

Tabmuiet u cxemsl: kaprta «l[Ipupoansie 3086 3emiu», «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llonmymsauum», «3aKOHOMEPHOCTH pOCTa YHMCIEHHOCTH MOMYJSALUU
nHpy3opun-Tydenpkny, «llumessie enm».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:
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JIaboparopuas padora Ne 3. «Mopdonorudeckne 0coOOEHHOCTH PACTCHHIA U3 PA3HBIX MECT
oOuTaHu».

JIaGopatopHnas paborta Ne 4. «BnusHue cBeta Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[Ipaktuyeckas padora Ne 2. «[1oac4€T IUIOTHOCTH MOMYJISIIUNA PA3HBIX BUJOB PACTECHHIN.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OwomneHo3.  CTpykrypbl  OHOLIeHO3a:  BHJIOBa,
MPOCTPAHCTBEHHAs, Tpodudeckas (numieBas). Bunpsr-noMmuaanTel. CBsi3u B OHOIIEHO3E.

DKkonorndeckue cuctembl (dkocuctemsl). [loHsTne 00 dKOcHMCTeME W OHOTEOIICHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYLEHTBI, KOHCYMEHTHI, pPEIyLEHTHI.
KpyroBopoT BewiecTB M IMOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBble menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJIOTUYECKHE NHUpaMUIbl: NPOAYKIUH, YUCIEHHOCTH, OuoMaccel. CBolicTBa
HKOCHUCTEM: YCTOHYMNBOCTD, CAMOPETYIIsius, pazBuTre. CyKieccus.

[Ipupoansie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. ODKOCHCTEMa XBOWHOTO WIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE YKOCHUCTEMBIL. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. buonormueckoe u
XO31CTBEHHOE 3HAUEHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHoobOpaszue kak (akTop ycTOWYMBOCTH 3KocucTeM. COXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa Ouochepsl.
XKupoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Ouocdepbl Kak II0OATBHOM 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemiecTB u OHOT€OXMMHYECKHE ITUKIBI 3JEMEHTOB (yriiepona, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6uochepe 3emin. AHTpONOTeHHbIE U3MeHEeHUs B Onocdepe. [ modanpHbIe
9KOJIOTUUYECKHE MPOOIEMBI.

CocyiecTBoBaHuE MPUPObI U yenoBeuecTBa. CoxpaHeHre Onopa3Ho00pa3usl Kak OCHOBA
ycroitunBoctu 6uocdepsl. OCHOBaA pallMOHAIBLHOIO YIPABICHUS MPUPOJHBIMU pecypcamMH U UX
ucnojb3oBaHue. JlocTwkeHus 6MOJI0rMU U OXpaHa IPUPOIbI.

JdemoncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnaackuid.

TaGmuuel u cxemsl: «Ilumessle nenu», «buoneHos: cocraB U cTpykrypay», «IIpupoaHsie
coobuiectBa», «llemn mnuranus», «OKojoruueckas mnupamuaa», «buocdepa u yenosex»,
«JKocucTeMa IIUPOKOJUCTBEHHOTO Jieca», «ODKocucTeMa XBOMHOro jeca», «buoueHos
BoJoEMa», «ArpoueHo3», «lIpuMepHble AaHTPONOreHHblE BO3ACHUCTBUS Ha TMPUPOLY»,
«BaxkHeiine MCTOYHMKM 3arpsi3HEHHs BO3AyXa M T'PYHTOBBIX BOJ», «llouBa — BakHelas
cocrasisronas ouocheps», «PakTopsl Aerpagannu no4sy, «I[lapHukoBsli 3G ek, «DakTopbl
pazMoOaKTUBHOTO 3arps3HeHus onocdepsl», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3kpaH Ouocheps», «Kpyrosopor yriepoga B OGuocheper,
«KpyroBopoT a3oTta B IpHpOJIE.

Ob6opynoBaHue: MO/1eJTb-aNTTUKAIHS «TunuyHble OMOLIEHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Kosulekuuu — «buonenosy», «Bpeaurenn — BaKHEHIIHMX
CEeNIbCKOXO3SUCTBEHHBIX KYJIbTYp», TIepOapuM M KOJUIEKIMM PpAcTeHUH U  KHUBOTHBIX,
MPUHAIIISKAIINE K pa3HbIM SKOJIOTHYECKUM TpyliaM oAaHoro Bujaa, KpacHas kaura Poccuiickoit
denepanuu, n300pakeHUs] OXpaHIEMbIX BUIOB PACTEHUH U KUBOTHBIX.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUIA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMucs MPOrpaMM CperHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJIbTaTOB OCBOEHUS Ipeamera «buoyiorus» BbIIEIEHBI
CIIEAYIONINE COCTABIIAIONINEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  TpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEICIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPAaBJICHHOC PA3BUTHUC BHYTPCHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEi ACATCIBbHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MNpuUCymuMu CUCTEME
OMOJIOTMUECKOTO 00pa3oBaHUs, HAIWYUE OKOJOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMPEAMCTA «bunonorusa» JOCTUTAKOTCA B C€OAHWHCTBEC
y‘-Ie6HOI\/II U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMU, HCTOPUUCCKUMHU U NYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMIPHUHATBIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH MOBEAEHUS U CIOCOOCTBYIOT MpOIEcCcCaM CaMOIO3HAHUS,
CaMOBOCIIMTAHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBaXEHHsI K 3aKOHY M INPABOMOPSAIKY, YEJIOBEKY TPyAa M CTaplieMy IMOKOJIEHHIO, B3AaUMHOTO
yBaKeHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacClE€OUI0 U TpaJulUsaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS yueOHOTro mpeamMera «buonorus» A0IKHBI OTpaXaTh
TOTOBHOCTb U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M OMBITAa JESITEIbHOCTH B MPOIECCEe pealin3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKICHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHUEM;
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TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
MO3HABATEJBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

FOTOBHOCTb K TYMaHUTapPHOM U BOJOHTEPCKOW ESITEIBHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM s3bIK U KyJbTYpY, IPOILIIOE U HACTOSIIEE MHOTOHAIIMOHAIbHOIO Hapoaa Poccuy;

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

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, TTOHUMAHUSI 3HAYEHUSI OMOJIOTUM B TIO3HAHUU 3aKOHOB MPUPO/IBI, B )KU3HU YEIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCUMCKOTO HApPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

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

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OYAYIIEro;

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

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

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

5) ¢usuueckoro BocHUTAHUSA, (POPMHUPOBAHUSA  KYJbTYPbl 30pPOBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBUI M HENPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEONEHUS AIKOTOJIA,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIbHO  BBIMOJHATH — TaKyHO
NEeSTENbHOCTb;
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MHTEpEC K Pa3iM4HbIM cdepaMm MpodecCHOHANBHON NeSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH
KHU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

HKOJIOTUYECKHU I[eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIEHUE YPOBHS JKOJOTMYECKOW KYJIBTYpBI: NMpUOOpETEeHHE OIbITa IUIAHHPOBAHUS
MOCTYIIKOB M OIIEHKH WX BO3MOKHBIX ITOCIIEACTBUI IS OKPYXKAIOIIEH Cpebl;

0CO3HaHME TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIEM U IyTel MX pelIeHus;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble PU M3yYeHUU OWOJIOTUHU 3HAHWUS U YMEHUS
IpHU PEUICHUH TMPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM TPUPOJIOTIONHE30BaHUEM (COOIOACHNE
MpaBHJI TOBENEHHS] B TPUPOJIC, HANPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHochepsl);

aKTHBHOE HEMpUSATHE NIEHCTBHIA, NMPUHOCAIIMX BpEl OKpYKAIOMIeH NPHPOIHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOJArONPHUSTHBIE YKOJOTHYECKHE TMOCIESICTBHUS MPEAIPHHAMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HAJIMYAE PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, JKOJIOTHYECKON KYIBTYpBI, OIBITA
NEATETbHOCTH OJKOJIOTUYECKOH  HANpaBJIICHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
MO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBHOW TIPAKTHKE, TOTOBHOCTH K Yy4YacTHIO B
MPAKTUIECKOHN JEATEIIEHOCTH SKOJIOTHYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SA3bIKOBOM M UNTATENbCKON KyJIbTYphl KaK CpEJCTBa B3aMOACHCTBUS
MEXy JIF0JIbMU U TIO3HAHUSI MUPA;

MOHMMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEeICTaBICHUsI 00 OKpYXKaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOIbl, 4YelOBeKa M 0O0IiecTBa, B IO3HAHUU MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpoOieMbl Pa3BUTHS YETIOBEUECTBA, TIOUCKA MyTel BBIXOJA U3 II100ATbHBIX
AKOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATBHOMY
WCIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUU OMOJOTUYECKHX 3HAHWUM B IIENIAX MOBBIIICHHS OO0IIeH
KYJIBTYPbl, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit mpu U3y4eHuu OMoJIOTUH;

MOHMMaHHUE CYIIHOCTH METOJIOB IO3HAHMs, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHMs JJIs aHaluu3a M OObSICHEHHs SBJICHUMN
OKpYXKAloIlEero MHpa M HPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbIE
3aKIIIOYEHUST HAa OCHOBE HAyYHbIX (PAaKTOB W MMEIOUIMXCS JaHHBIX C IEJbI0 TOJY4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCIOJb30BAaTh OWOJIOTUYECKUE 3HAHHS JUISL peIleHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYAIUsX;
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OCO3HAHME IICHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH NPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEHNPEPHIBHOMY OOpa30BAaHUIO U CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 10 OHOJIOTMM B COOTBETCTBHH C >KH3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaThl OCBOCHUS y4eOHOro mpeamera «buoJorus» BKIIOYAIOT:
3HaYUMBbIC IS (OPMHUPOBAHUS MHPOBO33PCHHUS  OOYYAIOIIMXCS  MEXKIUCIUTUTHHAPHBIC
(MexTpenMeTHbIe) OOIeHayYHbIE TTOHSITHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJICHUE, MpPOLECC, CUCTEMAa, HAayuHbIM (DaKkT, NMPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT M JPYTUX), YHHBEpCaIbHbIE
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAOIINE
dhopmupoBanue (HyHKIIMOHATLHON TPAMOTHOCTH U COIMAIIBHONW KOMIIETEHIIMH OOYyJaroniuxcs,
CIOCOOHOCTh oOyuarouxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE JEWCTBHUSI B I03HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeameTHble pe3ylbTaThl OCBOEHHUS INPOrpPaMMBbI CpelHero oOmiero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (pOpMYNIHMpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN NPUEMBI JIOTMUECKOTO MBIIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHMS, KiaccUpUKaIuu, OO0O0OIIEeHUs), PaCKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUSIMH);

OTIpENeNATh LEeJIN JAeATeIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPHUH HX JOCTHUKEHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIETISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pACCyXACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M NMPOTHUBOPEUHUSI B paCCMATPUBAEMBIX SBJICHHIX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3TUYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

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

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe MCCIIEI0OBATEIbCKHE JIeHCTBHS:
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BIIQJICTh HABBIKAMU Y4eOHO-HCCIIEIOBATEIBCKOW M MPOCKTHON JEATEIILHOCTH, HAaBBIKAMU
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUIO M TPUMEHEHUIO B YUEOHBIX CHTYAIHMSIX, B TOM YHCIE TPU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

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

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 3a/J1a4M B 00pa30BaTEIbHON NEATEIBHOCTH WU
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aHAIM3MPOBATh TIOJNYYCHHBIE B XOJIe PpEHICHWS 3a7add  Pe3ylbTaTbl, KPUTHUECKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBIN IMOWCK IEPEeHOCa CPEICTB M CIIOCOOOB JCHUCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI ¥ 3a]1a4H, JIOTYCKAIOIINE alTbTePHATHBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax HaHHBIX, B VIHTEpHETE), aHAIM3UPOBATh WH(POPMALUIO PA3TUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nadopMaIu, He0OX0JMMOH JIJIsl BRITIOJTHEHUS YIeOHBIX 3a]1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmsbl, TaOIUIIbI, PUCYHKH U IPYTOe);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATYPY, HCIOJIb30BaTh M TpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMUA BO BCceX cepax KM3HHU, aKTHBHO y4acTBOBATH B JTUAJIOTE
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);
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pacrio3HaBaTh HeBepOaJbHBIE CpEACTBAa OOMIECHHS, NOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

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

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHMMAaTh U MCHOJIb30BaTh MPEUMYILIECTBA KOMAHAHON U MHJIMBUAYaIbHOW pabOThl IpU
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEH Ka)/I0T0 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJa U Ka)JOro YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE IIOBEIECHUE B DPA3NIMYHBIX CHTYyalMsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUM 1I€JIEBBIC U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBbIE 3a7ayl B 0Opa30BATENbHON JEATEIBHOCTH U
KU3HEHHBIX CUTYyalVsIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclupATh paMKU y4eOHOTrO IIpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHb.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;
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BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICTMTEJIBHBIX MPOIECCOB, MX PE3YIHTATOB M OCHOBAHUH, HCIOIB30BATh MPUEMBI pediekcun
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynpTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buosnorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JESITEeIbHOCTH 0 TOJYYeHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPECTABIECHBI 110 TOAaM 00yUEHUsI.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

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

YMEHHUE PacKpbIBaTh COJAEp:KaHUE OMOJIOIMYECKMX TEPMHHOB M MOHATUI: KU3Hb, KJIETKA,
opraHu3M, Merabosu3M (0OMEH BEIIECTB M IPEBpAIlCHHE JOHEPTrUH), TOMEOoCTa3
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCHPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTh, 3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHAsl JIOTMa MOJICKYISIpHOW Owonoruu), 3akoHbl (I'. Menmens, T. Moprana, H. W.
BaBuioBa) u yuenus (0 LieHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuil H. 1.
BaBuioBa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIaJIeTh METOJaMM HAy4yHOTO IO3HAHUS B OMOJIOTHM: HAOJIIOJEHUE U OINMCaHHE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIEHUM, OpraHM3alus U IpOBEJCHHE OHOJIOTMYECKOro
HKCIIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HCCIEAYeMbIMU
BEJIMYUHAMH, OOBACHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAHHBIX HAyYHBIX IOHSATH,
TEOpUH U 3aKOHOB, YMEHHE JIeTIaTh BHIBOJIbI HA OCHOBAHUM MOJYYEHHBIX PE3YIbTaTOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKApUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHa BEIECTB U
IIPEBpAIllEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IMJIACTMYECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIMJIOJOTBOPEHHs, PA3MHOXKEHUS, UHIUBHUYyAIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yYMEHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUUECKUX PELICHUN B TOBCEAHEBHOM KHU3HH C LENBI0 00eCTIeueHHs
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
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IPaMOTHOIO IOBEJCHMUSI B OKpPYKAIOWIEH INPUPOAHON Cpele, NOHMMaHUE HeoOXOIUMOCTU
UCTIOJIb30BAHUS JOCTHKEHUN COBPEMEHHOW OHMOJIOTUM M OMOTEXHOJIOTUH /sl paliOHAILHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEIIaTh 3JIEMEHTAapHbIE TI'E€HETMYECKHE 3aJaud Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBAHNE, CLEIUIEHHOE HACJIEJI0BaHUE, COCTABIISTh CXEMbl MOHOTMOPUHOIO CKpELIMBaHUS
JUIS TIpE/ICKa3aHusl Hacae0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHUYECKUE pabOThI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHus, BKIIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX MCTOYHUKOB (CpelncTBa
MaccoBOM MH(OpMaIMU, HayYHO-TIOMYJISIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHMEHHBIE W YCTHbIE COOOIIeHHs, 00001as
OMOJIOTMYECKYI0O HMHQOpPMAIMI0 M3 HECKOJBKMX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BATh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

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

c(OpMHUPOBAHHOCTh 3HAHUI O MeCT€ M POJM OMOJIOTMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAaYK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHe OMOJOTUYECKHX TEPMUHOB U MOHSATHI: BUA, MOMYIISIIHS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHHE, OSKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYLIEHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamMuia, OuoreoneHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (BosounoHHass Tteopuss Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
o6uoctepe B. 1. Bepnaackoro), onpenensTs rpaHULIbl KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTHU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB W SIBICHUN, OpraHM3alusi U MpPOBEACHHUE OHUOJIOTHUYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUSI OUOJIOTHUECKUX OOBEKTOB: BUJIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBl, MIEpeHOCa BEIECTB U MOTOKA SHEPTHU B HIKOCUCTEMAax, aHTPOIIOT€HHBIX U3MEHEHUHN
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMUYECKHUX IMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, /I IPUHATHS MPAKTUUECKUX PELICHUH B MOBCEIHEBHOM KHU3HHU C IIeNIbI0 00ecTieyeHNs
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIeH NpUPOAHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTU
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WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Oouosoruu JUISL PaLMOHATILHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33Jayd, COCTaBIATh CXEMBbl IEpeHoca
BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHUEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMUSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM HMH(poOpMalnuy, HAyYHO-NIONYJISIPHbIE MaTepualbl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

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

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTI Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cucTEMBI U NX OpraHA3aIus 1 bubmorexa [IOK
p 8 https://m.edsoo.ru/7f41c292
3 XUMHYECKHI COCTaB U CTPOEHHUE KIIETKHA 8 1 bubmorera [IOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKusnenesaTeabHOCTE KIETKH 6 https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M UHAMBUYAJIbBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 0 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 1
BOFOIHOHHAS CHOTOTHA | https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXarorias cpejia 5 1 Bubnuorexa LIOK
P pyRatomas cped https://m.edsoo.ru/7f41cc74
bub OK
4 Coo01mecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 9 htI/tIszI:jI/(r)rT\.eeI:si.ru 7fa1ceT4
bu6mmoreka [IOK
5 P 2
S3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 Buosorust B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl ITO3HAHUS KUBOU
npuposl. [IpakTudeckas pabora Bu6mmorexa 1[OK
2 Ne 1 «Mcnosp30BaHKe pa3nIHBIX 1 0.5 _
https://m.edso0.ru/863e6122
METOJIOB TIPH U3YYICHUH
OMOJIOTHYECKIX 0OBEKTOBY»
3 buosnornueckue cCuCTEMHI, 1 bu6mmoreka [IOK
MIPOIIECCHI M UX U3yYEHUE https://m.edsoo.ru/863e6564
4 Xumudeckui coctaB KiieTku. Boma 1 bu6mmoreka [IOK
1 MUHEpaJIbHbIE COJIH https://m.edsoo.ru/863e674e
5 5 C 5 1 bu6mmoreka [JOK
CTH. LOCTAB 1 CTPOCHHE DETKOB https://m.edsoo.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabora Ne 1 «3yuenue 1 05 bubmoreka LIOK
KaTaJIMTHYECKON aKTHBHOCTH ' https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha IpUMEpPE aMHJIa3bl
WJIM KaTalasbl)»
7 v T 1 bubmuoreka [JOK
TICBOBL HITIAb https://m.edso0.ru/863e6870
8 Hykneunosbie kucnotel. ATD 1 bubmuoreka [IOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

https://m.eds00.ru/863e6d5c

I/ICTOpI/ISI U MCTOABI U3YUCHUS

bubmuoreka [JOK

9 kietku. Kierounas teopus https://m.edsoo.ru/863e6e88
10 Krnerka xak 11e10CTHAS XKUBast
cHcTeMa
CrpoeHue 3ykapruOTHYECKOM
kietku. JlaboparopHast pabota Ne
2 «M3ydenHue CTPOEHHs KIETOK bubmorexa [IOK
11 pacTeHHH, )KUBOTHBIX, I'PHOOB H 0.5 https://m.edso0.ru/863e6ff0
OaKTepuii 1101 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIpernapaTax u ux
OITMCAHHEY
12 06 5 bu6moreka [IOK
MCH BELIECTB I METADOTHIM https://m.edsoo.ru/863e766¢
13 o X bu6mmoreka [IOK
OTOCHIHTES. ACMOCHHTES https://m.edsoo.ru/863e7c98
1 3 - ob bu6mmoreka [IOK
HEPTETHHCCIIH OOMEH https://m.edsoo.ru/863e7aae
JKu3HEHHBIN UK KISTKH.
Jenenune kaeTku. MuTos.
15 Jlaboparopnas pabota Ne 3 05 bubnuoreka [JOK
«HabmroneHne MUTO3a B KIETKaX ' https://m.edso0.ru/863e7dc4
KOHYMKa KOpeIIKa JIyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 Buocunres 6enka. Peakius bu6mmoreka [JOK
MATPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
17 T 5 5 bubmuoreka [JOK
PAHCIVIIIA — DHOCHHTES beyia https://m.edsoo.ru/863e796e
18 Hexnerounsle GOpMBI XKU3HU — bu6mmorexa LIOK

BUPYCHI

https://m.edso0.ru/863e7540
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https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

bubmuoreka [JOK

19 ®dopMbI pa3MHOKCHHS OPIaHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meii bubnuorexa [JOK
o3 https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpEHueE.
1 JlaGoparopras pa6ora Ne 4 05 bubimoreka [IOK
«M3yueHne CTpOCHHUS TOJIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOTIpenapaTax»
29 WNHnuBunyanbHOE pa3BUTHE bubmorexa IIOK
OpraHU3MOB https://m.edso0.ru/863e8436
T'enetnka — HayKka o Bubnuorexa HOK
23 HaCIC/ICTBCHHOCTH 1 https://m.edso0.ru/863e862
W3MEHYUBOCTH
3aKOHOMEPHOCTH HACIEAOBAHUS Bu6miorexa [IOK
24 npusHaxos. Monornopusoe https://m.edso0.ru/863e8878
CKpEIIUBaHNE
JluruOpuHOE CKpEIIMBaHUE. BuGmiorexa LIOK
25 3aKOH HE3ABHCHMOTO https://m.edsoo.ru/863e89a4
HacJeA0BaHUs TPU3HAKOB
ClermieHHOe HACJIeI0BaHKE
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «3y4yenue pe3yapTaToB 05 bubnuoreka [IOK
MOHOTHOPHIHOTO M JUTHOPHIHOTO ' https://m.edso0.ru/863e8c60
CKpEIUBaHUS Y IPO30(UIIBI HA
TOTOBBIX MUKPOIIpenapaTax»
27 I'eneruka noima. HacinenoBanue bubauorexa [IOK
MIPU3HAKOB, CIIETNICHHBIX C MOJIOM https://m.edso0.ru/863e8c60
28 N3MeHYnBOCTD. 0.5 bubmuoreka [JOK
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

HenacnencrseHHass H3MEHYUBOCTD.
JlaboparopHas pabota Ne 6.
Nzyuenne MmoanpukamoHHON
W3MEHYHMBOCTH, TIOCTPOCHUE
BapHALIMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

https://m.edso0.ru/863e8efe

HacnencTBeHHast HN3MEHUYHUBOCTb.

29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHanu3 MyTanuit y 1po30QpuIist ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKPOTIPEIIapaTax»
30 r 1 bubmmoreka [{OK
cHeTHa qeroBera https://m.edsoo0.ru/863e8d78
Peseprubrit ypok. O600111eHIE TIO
31 teme «HacnencTBeHHOCTD U 1
W3MEHUYHUBOCTH OPraHU3MOBY
39 C 1 bu6mmoreka [IOK
CACKIIA Kax Hayka H fponece https://m.edsoo.ru/863e9214
33 MeToab!l U JOCTHUKEHUS CEJIEKLIMU 1 bubnuoreka [IOK
pacTeHui 1 )KMUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus kak orpacib 1 bubnunoreka [JOK
MIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME
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https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 Bubnuotexa LIOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 bubnuorexa [JOK
00 IBOITIOINH https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Murkpoor oo 1 https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIIA BUJIA ¥ SBOJTFOITHH.
4 Hi6oplal1TopHiﬂ pabora ;9 1 1 0.5 Bubnuorexa LIOK
https://m.edso0.ru/863e99c6
«CpaBHeEHHE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHUIO»
5 JIBmKyImue cuitbl (3JIEMEHTapHBIC 1 bubmuorexa [JOK
(baxTOpHI) IBOIFOLUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TO0Op 1 €10 GOpPMBI 1 https://m.eds0o.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanHue. JlaboparopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onmcanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTETFHOTO XapaKTepay
8 Hamnpasnenus u nyru 1 bubnuoreka LIOK
MaKpO3BOIIOIUU https://m.edso0.ru/863e9cle
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeobOpaTumocTs 3BOTIOIUN

Wcropus xu3Hu Ha 3emiie u

10 n
METO/1bl €€ U3Y4YEHUS
11 ['mnoTe3bl MPOUCXOXKIACHUS KUZHH bubnuorexa [JOK
Ha 3emie https://m.edso0.ru/863ea5a6
Pa3BuTHe )xu3HU Ha 3eMIie 1o paMm bubnnorexa [JOK
12
U TepHoIaM https://m.edsoo.ru/863eabbe
OCHOBHBI€ ATaIbI 3BOJTIOIUU
PacTUTEIBHOTO U KUBOTHOTO MUDA.
[IpaxTnueckas padora Ne 1 bubnuoreka [JOK
13 0.5
«M3yueHne UCKOTIAEMBIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUTEKITHSIX»
14 CoBpeMeHHas cucrema bubmuorexa [JOK
OpraHu4ecKOro MHUpa https://m.edsoo.ru/863ea48e
15 OBOIIONUS YEJIOBEKA bu6mmoreka [IOK
(aHTpOMOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsbl) bubnuoreka [JOK
aHTPOIIOTreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJANH 3BOJIOLUH
YyeJloBeKa
18 YenoBeyeckue packl U MPUPOTHBIC bubnunoreka [JOK
aJlanTally YeJI0BEKa https://m.edso0.ru/863eaeca2
PesepBublit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKoJIorus Kak HayKa
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Cpenbl 0OUTaHUS U SKOJIOTHYECKUE

bubmuoreka [JOK

21 (baxTopsI https://m.edsoo.ru/863eafec
AbGunotnueckue GaKkToOpsI.
Jlaboparopuas pabota Ne 3.
«Mopdonorudyeckre 0COOEHHOCTH

22 paCTSfHﬁ 13 Pa3HbIX MECT 0.5 Bubnuotexa LIOK

https://m.edsoo.ru/863eb10e
obutanusy. Jlabopatopnas pabota
Ne 4. «Bnusinue cBeTta Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYCa»
bu6moreka [IOK

23 brotiteckie (akToph https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast pabora

24 Ne 2 «IToacuér mioTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»

o5 Coo01iecTBa OpraHu3MoB — bubmuorexa [JOK
OuoLEeHO3 https://m.edsoo.ru/863eb46a

26 OKOJIOTUYECKHUE CUCTEMBI bu6mmoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN

97 3KOCUCTEMBI. DKOJIOTUYECKHUE bubmuoreka [JOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

28 IIpupoanbie 3KOCHCTEMBI

29 AHTpPOIIOTE€HHBIE KOCUCTEMBI

30 buocdepa — riodanbHas bubnuoreka LIOK

3KOCHUCTEMA 3EMITH

https://m.edsoo.ru/863ebbh5e
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ouocdepsr https://m.edso0.ru/863ebd16

32 UYenosedecTBo B bnochepe 3emin 1

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
9eJI0BEeYECTBA https://m.edsoo.ru/863ebale
PesepBubriit ypok. O60011eHIE

34 tembl «Coo0riecTBa u 1
IKOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJIJMYECTBO YACOB I10 34 0 55

[TPOI'PAMME
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https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MPOBEPAEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE PE3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CdhopMHupOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJIOTHU B CHCTEME
HAyYHOTO 3HAHHS €CTECTBEHHBIX HayK, B OPMUPOBAHUU COBPEMEHHON
€CTECTBCHHO-HAYYHON KapTUHBI MUPAa U HAyYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCHICKUX M 3apyOC)KHBIX Y4EHBIX-OHMOJIOTOB B pa3BUTHE
Oouonorny; (QYHKIIMOHAIBHON TPaMOTHOCTH 4YeJIOBEKA IS PEIICHHS
YKU3HEHHBIX 337124

YMeHue packpblBaTh COJEp)KaHHE OHOJOTMYECKUX TEPMHUHOB H
TIOHSATUMN: KU3Hb, KJIETKA, OpraHu3M; MeTa0oym3M (0OMEH BEIIEeCTB U
MIPEBPAILLEHUE HHEPruH), TOMEOCTa3 (caMOperyysdnus), YpOBHEBas
OpraHu3aius KUBbIX CUCTEM, CaMOBOCIPOM3BEJCHUE (PENPOIYKIINs),
HaCJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U PA3BUTHE

YMmeHnue uznarate OMOJIOrHYEcKUe TEOpUH (KJIETOUHasi, XpOMOCOMHas,
MyrtauuoHHas), 3akonsl (I. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IEHTpaX MHOrooOpaszus M NPOUCXOKJAEHUS KYIbTYPHBIX
pactenuii H.J. BaBunosa), onpenensts TpaHUIbl UX TPUMEHUMOCTH K
YKUBBIM CHCTEMaM

YMeHue BiageTb METOJAaMU HAy4YHOTO T[O3HAaHHA B OHUOJIOTHH
(HaOnroeHUe M OMHMCAHME JKUBBIX CHCTEM, IPOILIECCOB U SIBJICHMUIA;
OpraHu3anusi W MpOBeJeHHE OMOJOTMYECKOTO  3KCIIEPUMEHTa,
BBIJIBUDKEHHE  TUIOTE3bl;  BBISBJICHHE  3aBUCUMOCTH  MEXIY
HCCIIETyeMbIMU BEIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX PE3yJIbTaToB,
WCIOJIb30BAHHBIX HAYYHBIX MOHITHM, TEOPHIl U 3aKOHOB; yMEHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB)

YMeHHe BBIJICNATh CYIIECTBCHHBIC MPH3HAKH BUPYCOB, KIETOK
NPOKAapHOT W JYKapUOT, OJHOKICTOYHBIX ¥ MHOTOKJICTOYHBIX
OpPraHu3MOB; OCOOCHHOCTHM  TIPOIIECCOB  OOMEHa  BEIIECTB H
NpeBpalieHsl dHEPrul B KIETKe, (POTOCUHTE3a, IUIACTUYECKOTO |
SHEPreTUYEeCKOT0  OOMEHa,  XEMOCHHTEe3a, MHUTO3a,  Meio3a,
OIUIOJIOTBOPEHHS,  Pa3MHOXKCHHS,  WHAWBUAYAILHOTO  Pa3BUTHS
opraHu3ma (OHTOTCHE3)

YMeHue OpUMEHSTh TONy4YeHHbIE 3HAHUS s OOBSICHEHUS
OMOJIOTUYECKUX IMPOILIECCOB U SIBICHUMA, Al MPUHATHS MPAKTUYECKUX
pelleHuit B MOBCEAHEBHOM KU3HU B LIESIX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBBS U 37J0POBBS OKPYKAIOLIUX JIFOJICH, COOIIOIEHUSI HOPM
rPAaMOTHOTO  TMOBEJIEHUA B OKPYXKAWIIEH MNPUPOJHOM  Cpele;
MOHUMaHHE HE00X0IUMMOCTH HCIIOJIb30BAHUS JOCTHKEHUI
COBPEMEHHON OHONOTMM ¥ OHOTEXHOJOTHH [UIs palroOHATbHOTO
PUPOJOTIOIB30BAHUS

YMmenue peuiath J3JICMCHTAPHBIC TCHCTUYCCKUC 3aJjda4d HAa MOHO- H
,Z[I/IFI/I6pI/I,[[HOG CKpCIIUBAHUC, CLCIIVICHHOC HACICAOBAHUC, COCTABIIATH
CXEMBI MOHOFI/I6pI/I,[[HOF0 CKpCHIMBaHUA JJIA MpeaAcCKa3aHus
HacCJICOOBAHUS ITPU3HAKOB Y OPTaHNU3MOB

YMeHUe BBHIIOJHATH J'Ia60paT0pHBIe U TPAKTUYCCKUC pa6OTLI,
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coOmonarh mnpaBuia npu paboTe ¢ ydyeOHBIM U JTaGOPATOPHBIM
o0opynoBaHuEM

YMeHHe KpUTHYECKH OLEHUBATh M MHTEPIPETUPOBATH MH(OPMAIIIO
OMOJIOTUYECKOTO CO/ICP)KAaHM, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHUS
U3 pa3nuuHblX UcTOYHUKOB (CMMU, Hay4yHO-NONYJIsipHBIE MaTepUalbl);
9TUYECKHUE AaCMHEeKThl COBPEMEHHBIX MCCIEI0BaHUN B OHOJIOrUH,
MeIUITIHE, OMOTEXHOJIOTHH

10

YMeHne co3iaBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011251 OMOJOTUYECKYI0 WH(POPMAITHIO U3 HECKOJIBKUX MCTOYHUKOB,
IPaMOTHO MCIOJIb30BATh MOHSTHHHBINA anmapar OMOJIOTHH

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

CpopMHUpPOBAHHOCTh 3HAHUM O MECTE M POJIM OUMOJIOTMH B CHUCTEME
Hay49HOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUHN COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIC POCCHHCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ounosiornu; (HYHKIMOHAIBHONW TPAaMOTHOCTH YeJIOBEKa JUIsl PEIICHUS
JKU3HEHHBIX 33]1a4

YMeHHne packpeiBaTh COJACpKAHWE OWOJOTHYECKUX TEPMHHOB U
MOHATHI: BUJ, MOMYNALUS, T€HO(DOHA, IBOJIOLUS, IBUKYIIUE CHIIbI
(dakTopsI) ABOJIIOIINH, MIPUCTIOCOOJICHHOCTD OPraHU3MOB,
BH1000pa3oBaHue, 9KOJIOTHUYECKUE (bakTopsl, 9KOCHUCTEMA,
MIPOTYLIEHTHI, KOHCYMEHTBHI, PENYLIEHTHI, Lenu  MUTaHUs,
9KOJIOTHYECKasi MUpaMuaa, OuoreoreHo3, onocdepa

YMmenue uznaratb OHOJIOTHYECKHE TEOPUH (IBOJIONMOHHAs Teopus Y.
JapBuHa,  CHUHTEeTHYeCcKass TEOpUs  DBOJIIOLHMH), 3aKOHBl U
3aKOHOMEepHOCTH (3apopiiieBoro cxonactsa K.M. bapa, yepenoBanus
IJIaBHBIX HampaBiieHud u nyren sBosonun A.H. CeBepiioBa, yueHus o
oumochepe B.M. Bepnajackoro), omnpenensTh  T'PAaHUIBl  HX
IPUMEHUMOCTH K JKUBBIM CHCTEMaM

VYmenune BJIaaACTb MCTOAAMHW HAYYHOI'O IIO3HAHHA B ouoaoTHHU
(Ha6J'IIOI[eHI/Ie U OIIMCAaHUC JKHBBIX CHCTCM, IIPOLCCCOB H HBHeHHﬁ;
OpraHu3anusa u IMPOBCACHUC OHOJIOTUYECKOI O OKCIICpUMCHTA,
BBIABHKCHHUC TUIIOTE3bI, BBIAABJIICHHC 3aBUCHUMOCTHU MCKOY
HCCICAYCMBIMH BCIIMUMHAMU, 00BsICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeOprI U 3aKOHOB; YMCHHUC
ACJIaTh BBIBOABI HA OCHOBAHUWH IOJYUCHHBIX pGSYHBTaTOB)

Ymenue BBIJICISATh CYILIECTBCHHBIC NIPU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, TOMYNSIHHA, MPOAYIICHTOB,
KOHCYMEHTOB,  PEAyLEHTOB,  OWOTECOIICHO30B U  JKOCHUCTEM;
0COOCHHOCTH MIPOLIECCOB HACJICICTBEHHOMN U3MEHYHUBOCTH,
€CTeCTBEHHOTO O0TOOpa, BHI000pa30BaHUs, MPHUCIOCOOIICHHOCTH
OpPraHuU3MOB, JICHCTBHS DKOJIOTHYECKUX (DAaKTOpPOB HAa OpPTraHH3MBI,
MEPEeHOCa BEUIECTB M MMOTOKA SHEPTHU B 3KOCUCTEMaX, aHTPOIIOTCHHBIX
W3MEHEHHMH B DKOCUCTEMAax CBOEH MECTHOCTH, KPYrOBOPOTA BEILECTB U
OMOTeOXMMHUYECKUX IMKJIOB B Onocdepe
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YMenue IMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsL O6’b$ICH€HI/ISI
6I/IOHOFI/I“IGCKI/IX mpouecCoB U HBHGHHﬁ, AJId TIPUHATUA NPAKTHICCKHUX
pellIeHNi B TOBCETHEBHOM KHU3HM B LIEJsIX oOecrieyeHns 0e30macHOCTH
CBOETO 3JI0POBbS M 3/I0POBbsI OKPY)KAIOIINX JFOJICH, COOIIOACHNSI HOPM
rPpaMOTHOTO  MOBEJAEHUS B  OKPYKAIOWIEH NPUPOJHOU  CpEIE;
ITIOHUMaHUue HCO6XOIII/IMOCTI/I HCIIOJIB30BaHUA I[OCTI/DKGHI/Iﬁ
COBPEMEHHOM OMOJIOTHH JIJIsl PALIMOHAIBHOTO MTPUPOIOTIONIE30BAHUS

VYMeHue pemaTts 3IeMEHTapHble OMOJOIMYECKHE 3aJadM, COCTABIAThH
CXEMbI IEpEHOCA BELECTB U SHEPTUHU B IKOcUCcTeMax (LI€MH MUTAHUS)

YMeHHne BBINONHATH JIA0OpATOpHBIE H  MPAaKTHYECKHEe paboThI,
coOmofaTh mpaBwia Opu paboTe ¢ y4eOHBIM U J1a0OpPaTOPHBIM
000pyT0BaHUEM

YMeHue KpUTHYECKH OLEHUBATh U HWHTEPIPETHUPOBATH MH(GOPMAIUIO
OMOJIOTHYECKOTO COJIEpKaHusl, BKIIOUAIOLYIO TICEB/IOHAYYHbIE 3HAHUS
13 pa3nuuHbIX ucToyHNKOB (CMMU, HaydHO-ONyJIsipHBIE MaTepUabl);
paccmaTpuBath rJ100aIbHbIE HKOJIOTHUECKUE po0OIeMbl
COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOMIEHWIO K HUM COOCTBEHHYIO
MTO3ULIHIO

10

YMeHue co3aaBaTh COOCTBEHHbIE MMCbMEHHbBIE U YCTHBIE COOOLIEHMS,
0000m1ast 6MoIOTHUUECKYI0 HHPOPMAIUIO U3 HECKOJIBKHX MCTOYHHKOB,
I'PaMOTHO MCIOJIh30BATh MOHATHIHBINA anmapar OMOJIOTHH
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10 KJIACC

IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

Kox

HpOBepﬂeMblﬁ IJIEMECHT COACPKAHUA

1

buonorus kak Hayka

1.1

buonornss — Hayka o kuBOM mpupone. Ponp Ouonormm B (GopMUpoBaHHU
COBPEMEHHOM HayuHOH KapTuHbl Mupa. Cuctema OMOJIOTHYECKUX HAYK

1.2

Meroapl MO3HAHUS KUBOM TPHUPOABI (HAOIIOACHUE, DKCIIEPUMEHT, OMHCAHUE,
u3MepeHue, Kiaccuukamys, MOJCIUPOBAHKE, CTAaTHCTHUYECKas o00pabdoTKa
JTAHHBIX)

JKuBBI€ cCCTEMBI 1 X opraHusanus

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MHpeaMeT u3ydeHus: Oouosoruu. CBoiicTBa
OMOCHCTEM M MX pa3HO0Opasue

2.2

YpoBHUM OpraHum3zanuu OUOCHCTEM: MOJEKYISIPHO-TEHETUUECKUN, KIIETOUHBIMH,
OpraHU3MEHHBIN, NOMYJISIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OHMochepHbIH

XHUMHUYECKUHI COCTAB U CTPOEHHUE KIETKH

3.1

XUMUYECKUH COCTaB KJIETKH. XHMHUYECKHE DJIEMEHTBhI: MaKpOAJIEMEHTBHI,
MHUKpOdJEeMEHThl. Boma wu  MuHepanbHble BemiectBa. @OYHKIHUM BOIBI H
MHMHEPaJIbHBIX BemecTB B KieTke. [lopaepxanne ocMoTrnueckoro OagaHca

3.2

benku. CoctaB u crpoeHue OenkoB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3zamenuMble W 3aMEHUMBIE aMUHOKHUCIOTBHL. AMHWHOKHCIOTHBIA COCTaB.
YpOBHU CTPYKTYpbl O€IKOBOW MOJIEKYIbI (MIEpBUYHAS, BTOPUYHAs, TPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
dbyHKIIMHA OCITKOB.

depmeHTH — OHoJIoTHYeCKHe Katanu3aTopbl. CTpoeHue (QepMeHTa: aKTHBHBIA
LEeHTp, cyOcTtpatHas cnenuduanocts. Kodepmentsl. Butamuabl. Otianyus
(hepMEeHTOB OT HEOPraHMYECKHUX KaTaJIn3aTOPOB

3.3

VYrneBoapl: MOHOCaxapuabl (TJIIOKO3a, prb03a U JAe30KcHpu003a), Aucaxapuibl
(caxapo3a, JakTo3a) W TOJUcaxapuabl (Kpaxmayi, TJIHUKOTEH, IeJIIH0JI03a).
buonornyeckue GyHKIIUU YTIICBOJIOB.

Jlumuapl:  TPUIIMUEPUABI,  cTepouibl,  dochomununel.  ['mapodwmisHO-
runpodoOHbIe cBoMcTBa. buonormueckue ¢GyHkiuu JwmnuaoB. CpaBHEHHE
YIJIEBOJIOB, OCJIKOB U JIMITHIOB KAK HCTOYHUKOB SHEPTHH

3.4

Hyxneunossie kucnotel: JJHK u PHK. Hykneotnapl — MOHOMEpPBI HYKIEMHOBBIX
kucior. Crpoenne u ¢ynknuun JIHK. Ctpoenne u ¢dynkuuu PHK. ATO:
CTpoeHue 1 PyHKIIUU

3.5

]_II/ITOJ'IOI"I/ISI — HayKa O KJICTKC. Knerounas TCOPHUL. MeTo bl N3Y4YCHHS KIICTOK

3.6

Knerka kak nenoctHas xuBas cucrema. OOIIue NMPU3HAKH KIETOK: 3aMKHYTast
HapyxHass MeMmOpana, mosiekyabl JIHK kak reHermdeckuil ammapar, cucreMma
cuHTe3a Oelka

3.7

Tumnb! KJI€TOK: 3yKapuoTHYecKas U mpokapuoTndeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuueckoi  kinerku. Kietounas crtenka  Oakrepuil.  CTpoeHue
9yKapHOTH4ecKON KieTKu. OCHOBHBIE OTJIMYMSI PACTUTENBHOW, >KUBOTHOM H
I'pUOHON KIIETKU

3.8

IloBepXHOCTHBIE CTPYKTYpBI KIETOK — KIETOYHAs CTEHKA, TIIMKOKAIMKC, HX
¢ynkuun. [Tnazmarnyeckas memoOpana, e€ cBoiicTBa U pyHkIMuU. L{uTomiazma u eé
opradousipl. OHOMEMOpaHHbIE OpPraHOWAbI KJIETKU: SHAOIJIa3MaTHYecKasl CeTb
(3IIC), ammapat ['onbpku, Jm30coMbl. [l0TyaBTOHOMHBIE OPraHOMJIbI KIIETKH:
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MUTOXOHJpUH, IUACTUAbL. [IpoucxokieHne MUTOXOHAPUWA W TIacTUid. Bujel
miactua. HemeMOpaHHBIE OpraHOWIBI KJICTKH: PUOOCOMBI, KJIETOYHBIA IIEHTP,
PECHUYKH, KI'YTUKH. DYHKIIMK OpPraHOUI0B KIETKU. BriroueHus

3.9

Snpo — perynsTopHblii neHTp kieTkd. CTpoeHue sijpa: siaepHas 000JoYKa,
KapuoIuiaiMa, XpoOMaTuH, SAPbIIIKO. XpOMOCOMBI

3.10

TpaHcnopT BEECTB B KJIIETKE

X(HSHCI[G?[TGJII)HOCTI) KIICTKHU

4.1

OOMeH BemiecTB, WM MeTa0OIM3M. AcCUMIIIAIUS (TUIaCTHUYECKHid OOMEH) u
JUCCUMUIISALINS (PHEPTETUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO TpoIecca
metabonu3ma. Turmbel oOMeHa BemecTB: aBTOTPOGHBIN U rerepoTpodHbIid. Pomb
(epMeHTOB B 0OMEHE BEIIECTB ¥ NMPEBPAIICHUH YHEPTUHU B KIIETKE

4.2

®dotocunrte3. CBeroBas u TeMHOBas (a3l PporocuHTEe3a. Peakuu GpoTocunresa.
DddexTuBHOCTH PoTOCHMHTE3a. 3HAYEHUE (POTOCHMHTE3a IS KU3HU Ha 3emile.
Brnustaue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIMOCOOBI  TOBBIIIEHUSI €TO
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEMOCHHTE3WPYIOIIHe OaKTepuu. 3HAYCHHE XEMOCHHTE3a JUIs
JKU3HU Ha 3eMiie

4.3

DOHepreTudeckuii oOMeH B KieTke. PacimeruieHne BeMIECTB, BBIJCICHUE U
AKKyMYJUPOBaHUE OHHEPrUM B KIETKE. OTambl DJHEPrEeTHYECKOr0 OOMEHa.
I'mukonus. bpoxenne m ero Buabl. KHCIOpOAHOE OKHUCIEHHWE, WM KIETOYHOE
JbpixaHue. DPPEeKTUBHOCTh SHEPTeTUYECKOro 0OMeHa

4.4

Peakiiun matpuunoro cuntesa. I'enernueckas uadopmarnus u JJHK. Peanuzammst
reHeTH4YecKod uHpopMaruu B KiIeTke. ['eHeTHueckwil KOJ W €ro CBOWCTBA.
Tpanckpunius — marpudablii cuaTe3 PHK. Tpancmsaumst — 6uocunTes Oenka.
KonupoBanue amuaokucioT. Poss pubocom B OMocuHTe3e Oenka

4.5

Hexnerounsie ¢dopmbl Ku3HH — BUPYCHL. Mctopusi oTkpeiTusi BupycoB (/.M.
HBanoBckmif). OCOOEHHOCTH CTPOCHHS H IKH3HEIEATEILHOCTH BHPYCOB.
baktepuodaru. bone3sHu pacTeHuid, >KUBOTHBIX U 4YEJIOBEKa, BBI3bIBAEMBIE
Bupycamu. Bupyc nmmynozaeduiura yenopeka (BIY) — Bo30yautens CIIM/la.
[IpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUIA

Pasmuoxkenue u HHAWBUAYAJIIbHOC PAa3BUTHUC OPraHU3MOB

5.1

Kierounslii 1Mk, WM JKU3HEHHBIM [HMKI KiIeTku. MHTepdasza u MuTo3.
[Iponeccrl, mpoTekaromue B uHTepdase. Permukanus — peakmuss MaTpUIHOTO
cunteza JIHK. Ctpoenme xpomMocom. XpOMOCOMHBIH HAOOp — KapHOTHIL.
JlumionIHBIK W TAlUIOUMAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBIL.
[uTonoruyeckue OCHOBBI Pa3MHOKEHHMSI W WHIUBUIAYAIBHOTO Pa3BUTHS
OpPraHHU3MOB.

Henenue xietku — murto3. Craguum mutosa. Ilpouecchl, mpoucxoasiyge Ha
Pa3HBIX CTAIUAX MUTO3a. BHOJIOTHYECKHIT CMBICIT MUTO3a

5.2

@opMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrosoe U mojioBoe. Buuel Oecrosoro
pPa3MHOXKEHHUS: JIeJICHHE HaJBOE, I[OYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHUE. HckyccTBeHHOE
KJIOHMPOBaHHE OPraHU3MOB, €70 3HAUEHUE JIJIsl CEJIEKLIUU

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOJIOTO.

Meiio3. Craguum wmeiio3a. Ilpomecchl, mpoucxoismive Ha CTaausxX Meio3sa.
[loBenenne xpomocoM B Meno3ze. Kpoccunrosep. buonormueckuii cMbici u
3HaUCHHUE Meio3a

5.4

I'amerorenes — mpouccce O6pa3OBaHI/I$I IMOJIOBBIX KJICTOK Y KMBOTHBIX. IlonoBeie
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KCJIC3bl: CCMCHHUKU U AWMYHUKU. O6pa30BaHHe " pa3BUTHUC IMOJIOBBIX KJICTOK —
raMeT (CIepMaro30ul, SIUIEKIETKa) — cliepMarorene3 u ooreHes. OcoOeHHOCTH
CTpOCHHSI SHIEKICTOK U criepMaTo3ouoB. OmionorBopenue. [lapreHorenes

5.5

NunuBuayanbHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAIbHOE  pa3BHUTHE
(ambOpuorenes). Dtanbl SMOPHOHATIBHOTO PAa3BUTHUS Y TTO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisiuus, opraHorenes. I[locramOpronansHoe pasButHe. Turbl
MOCTIMOPHOHAIBHOTO PAa3BUTHS: TPsIMOE, HempsiMoe (MYuHOYHOE). BrusHue
CpeIbl Ha Pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u paszButne pacrenuii. OHTOTE€HE3 IIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,
CTaJINU PA3BUTHS

HaCJ'ICI[CTBCHHOCTB 1 USMCHYMBOCTb OPraHM3MOB

6.1

[Ipeamer u 3agaum resetuku. Vicropus pa3sBuTHs FeHETUKH. Biiax poccHMCKUX
n  3apyOexHBIX Yy4Y€HBIX B pa3BUTHE TIEHETHMKU. MeToapl TIeHEeTHKH
(TuOpUIOTOTHUECKUH, UTOT€HETHYECKU, MOJICKYJISIPHO -T€HETHYECKUT ).
OcHoBHbIE TeHeTUYECKUE NMOHTUS. ['eHeTnueckas CHMBOJIMKA, MCTIOJIb3yeMasi B
CXEeMaxX CKpEUIMBAHMI

6.2

3aKOHOMEPHOCTH HACJIEIOBaHUsI TPU3HAKOB, ycTaHOBJIeHHBIE . Menaenem.
MonoruOpuaHOE CKpelMBaHue. 3aKOH eJuHOO00pa3us THOPUIIOB TIEPBOTO
nokojeHus. [IpaBwio JgOMUHUpOBaHWS. 3aKOH pACHICIUICHHS TPU3HAKOB.
I'unoresa unctoTel rameT. [loJIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBAHHS IMPU3HAKOB.
[{uToreHeTHYECKNE OCHOBBI JUTHOPHIHOTO CKpEIIMBAHUSA. AHAIM3HUPYIOIIEE
ckpemuBanre.  VCmosib30BaHWE  AHAIM3UPYIOWMIETO  CKpEUIMBAHUA  JUIS
ompeiesIeHuUsI TeHOTHIIa 0COOU

6.3

CuemieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mo crenjieHHOMY
HaclenoBaHUIO TreHoB. Hapymenuwe cremieHuss TE€HOB B pe3yjbTare
KpOCCHHIOBepa. XpOMOCOMHasi TeOopus HacJIeACTBEHHOCTH. [eHeTnyeckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OIpeneieHue Moja. AYTOCOMBI M TOJIOBBIE
XpoMOCcOMBI. ['oMorameTHble M TeTeporaMeTHble OpraHusmbl. HacnempoBanue
PU3HAKOB, CLIETJICHHBIX C MOJIOM

6.4

H3menurBocTh. Buapl M3MEHUYMBOCTH: HEHACHIEACTBEHHAs] M HAcIEACTBEHHAs.
Pone  cpempl B HEHAcHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOIU(PUKAIIMOHHOW W3MEHUYMBOCTH. BapwalMoHHBIA psii ¥ BapHUallMOHHAs
kpuBas. Hopma peaknuu mnpusHaka. KoJgudecTBEeHHbIE M KavyeCTBEHHBIC
MIPU3HAKU M MX HOpMa peakiuu. CBoicTBa MO (DUKAITMOHHOW U3MEHYMBOCTH

6.5

HacnenctBenHas, WIM TIE€HOTHUIIHMYECKAs, H3MEHYMBOCTh. KoMOHHAaTHBHAas
W3MEHYMBOCTh. MeEiH03 M TMOJOBOM TpOLeCC — OCHOBa KOMOMHATHBHOM
U3MEHYUBOCTA. MyTanmoHHass HM3MEHYMBOCTh. Krnaccudukamuss MyTanuii:
T€HHbIE XPOMOCOMHBIE, FT€HOMHBIE. HacToTa U NMpUYMHBI MyTaluuidi. MyTareHHbIe
(hakTopbl. 3aKOH TOMOJIOTUYECKUX PSAOB B HacIEACTBEHHON u3MenuynBoctu H.U.
Basumnosa

6.6

I'enernka wuenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJBl TI'€HETHKH
YeJI0BEKA: TEHEAIOTUYECKU, OJIM3HELIOBBIH, LIUTOr€HETUYECKUH,
OMOXUMHUYECKUH, MOJEKyIsIpHO-TeHeTndeckuil. CoBpeMeHHOe ompezeeHne
IEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomoinpto [IP-ananu3a. HacnencrtBenHble 3a0o0fieBaHMS YEIOBEKA: TI'CHHBIC
00s1€3HM, OO0JIE3HH C HACJEACTBEHHON MPenpacioioKeHHOCThIO, XPOMOCOMHbBIE
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6one3nn. ComaTWyeckue W TeHEepaTUBHBIE MyTaluH. [IpUHIMIBI 3710pOBOTO
06p333 KHM3HHU, AUArHOCTHUKH, Hqu)I/IJIaKTI/IKI/I N JCYCHHUA TCHCTHUUYCCKUX
Oone3nell. MeauKo-reHeTHIeCKOe KOHCYIbTUPOBAaHUE. 3HAYCHHUE MEIUIIMHCKOMN
T'CHCTHUKU B HpeI[OTBpaIJ_IeHI/II/I 1 JICUCHUHN I'CHCTUYCCKUX SaGOﬂeBaHI/Iﬁ YCJIOBCKA

Cenekuusi opraHu3mMoB. OCHOBBI OMOTEXHOJIOT I

7.1

Cenexkuusi Kak Hayka U IpoLEecC. 3apoKIE€HUE CEJIEKUUU U JOMECTHKAIUS.
Yuenne H.M. BaBuimoBa o0 TIeHTpaX TPOUCXOXKJICHUS ¥ MHOT000pa3ws
KYJIbTYPHBIX pacTeHui. LIeHTpbI MPOUCXOXKACHUS JOMAITHUX XKUBOTHBIX. COpT,
MOPOJIA, IITAMM

7.2

CoBpeMeHHbIE METOJbl CeJNeKIMU. MaccOBBIi M WHAWBHIYAIbHBIA OTOOPHI B
CEeJIEKIIMM pacTeHUd M KUBOTHbIX. OIleHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpemuBaHue — HMHOpuauHr. Yucrtas nuHusA. CKpelMBaHWE YWUCTBHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe cKkpelyBaHue — ayTOPUAMHT.
Otnanénnas tulOpunmzanus u e€ ycnexu. VCKycCTBEHHBIM MyTareHes H
MIOJy4EHUE NOJMIUIONIOB. JIOCTM)KEHMS CENEeKUUM pPacTeHUM, >KUBOTHBIX H
MHUKPOOPIaHU3MOB

7.3

buorexHoyorus Kak OTpacib NPOU3BOACTBA. ['€HHAas WHXKEHEpUs. OTambl
co3ganusi pexkomOunHantHoW JIHK wu Tpancrennbix opranusmon. Kietounas
nHxkeHepusa.  Kiierounele  KynapTypbl.  MEKpPOKJIOHAIBbHOE  Pa3MHOXKEHHUE
pactenuii. KioHMpoBaHHE  BBICOKOIIPOJYKTHMBHBIX  CEIbCKOXO3SHCTBEHHBIX
OpraHu3MoOB. ODKOJOrMYecKHe M 3Thyeckue mnpodisembl. MO — reHernyecku
MOAU(PHUIIMPOBAHHBIE OPTaHU3MBbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

DBOJIFOIIMOHHAS OMOJIOT U

1.1

DBOJIIOLMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  dBoJiOLMU.  [laneoHTONOTHYECKUE:  MOCIEN0BATENBHOCTD
MOSIBJICHUS BHJIOB B TMAJICOHTOJOTUYECKOW JIETONHUCH, MepexoJHble (HOpMBI.
buoreorpaduueckue: cxoactBo u paznuuue ¢ayH U (IOp MaTEPUKOB U
OCTPOBOB. DOMOPHUOJIOTMYECKUE: CXOJICTBA U Pa3In4Ms SMOPUOHOB Pa3HbIX BUJOB
03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJOTUYHEIE,
pyIUMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y BCex
OpraHu3MOB

1.2

OpomroumonHas  Teopuss Y. Jlapsuna. IIpennochiiku — BO3HUKHOBEHHS
napBuHU3Ma. JIBIOKYIIME CHIIBI 3BOJIIONMU BHUIOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOKCHHUE TIPU OTPAHUYCHHOCTH PECYpCOB, HEONpeAeIEHHAs N3MEHYHUBOCTD,
60pn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunternyeckas teopusi sBomonuu (CTD) u OCHOBHblE €€ MOJOXKEHHUS.
Muxkposomtonus. [lomynsnus kak eqMHUIA BUAA U DBOJIOLUN

1.4

JBwxyie cuibl ((GakTopbl) 3BOJIOLMU BHUIOB B MpHUpoJe. MyTalMOHHBIN
nporecc ¥ KOMOMHATHBHAs HM3MEHYMBOCTH. llOMynsIMOHHBIE BOJHBI U Jpeid
reHoB. M3omsauus u murpanus. EcrecTBeHHbIil 0T00p — Hampapistomuil pakTop
9BOJIOIMHU. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh  OPraHM3MOB  Kak pe3yinbTaT dBostouuu. [Ipumepsl
MPUCIIOCOOJICHUN Y OpraHu3MoB. ApoMopd03bl M HAM0AJANTALINH.
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Bun u Bunoo6pazoBanne. Kpurepun Buga. OcHoBHBIE (hOPMBI BUI00Opa30BaHUS:
reorpauueckoe, 3K0JIOTHIECKOE

1.5

MakposBomtoriusi.  Popmbl  3BoNOLMHU:  (uiIeTHYECKas,  JAMBEPIrEeHTHAsd,
KOHBEpreHTHasi, napajuienbHas. HeoOpaTumMocTs 9BOIIONUU

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

2.1

JloHay4yHble IIpEACTABJICHHMS O 3apOKICHUU JKM3HHA. HaydyHble TIunoressl
BO3HUKHOBEHHUSl JKM3HM Ha 3emye: a0uoreHe3 M MaHCHepMus. XUMHYEcKas
SBOJIIONMS. ODKCIEPUMEHTAIILHOE MOJATBEP)KICHUE XUMHYECKON 3BOJIIOLUH.
Hauanpnbie stambl Omonormyeckoit sBosonnu. I'mnoresa PHK-mupa. Ilepseie
KJIETKH 1 UX 3BOJIOLMA. POPMHUPOBAHNE OCHOBHBIX I'PYIII KMBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emsie mo 3pam u nepuogaMm. Karapxeil. Apxeiickas u
npoTepo3oiickas dpbl. [laneosoiickas spa u €€ NEepUoIbl: KEMOPUMCKUH,
OPJAOBUKCKHM, CHUIIYpPUICKHM, JI€BOHCKHH, KaMEHHOYTOJIbHBIM, MEPMCKUM.
Me3so3oiickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUNA, MEIIOBOM.

KaiiHo3oiickass 2pa u €€ 1nepuoAbl: MAJCOr€HOBBIM,  HEOTCHOBBIN,
AQHTPOTIOTEHOBBIM. XapaKTepUCTUKA KIUMaTra W TEOJIOTUYECKUX MPOIECCOB.
OCHOBHBIE ATaIbI BOJIIOINHA PACTUTEIFHOTO U KUBOTHOTO MUpa. ApoMOpdh o3l y
pacTeHWid W KUBOTHBIX. [losiBIIeHHME, paclBET W BBIMUpAHUE TPYII >KHUBBIX
OpraHNu3MOB

2.3

Cucrema OpraHm4yeckoro Mupa Kak oOTpaxeHue HBomonud. OCHOBHbIE
CHUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB

2.4

DBOJIIOIUS YeJIOBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BHTHE TpeJICTaBIICHUH O
MPOUCXOXKICHUN 4eJoBeKa. MeToabl u3ydeHus aHTporioreHeza. CxoxactBa u
pa3Muus YeloBeKa H KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHIE YEeTIOBEKA.
JBwxymue cwibl (hakTopsl) aHTpomnioreHeza. HacnmeacTBeHHass M3BMEHUHNBOCTD U
€CTECTBEHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 >KU3HU, W3TOTOBJICHUE OPYAUM
TpyZia, MBIIIJICHHE, PEYb

2.5

OCHOBHBIE CTaJIMM W BETBU DBOJIIOIMH YEJIOBEKA: aBCTPATONMUTEKH, YernoBek
ymenbii, YenoBek mnpsaMmoxoisauivid, YenoBek HeaHAEPTAIbCKHM, YenmoBek
pasyMHbId. Haxoaku HMCKOMAaeMbIX OCTAHKOB, BpEMs CYIIECTBOBaHUS, 00JIACTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pas KU3HU, OPYIUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBLINE pachl: eBpoIneouHas (eBpasuiickas),
HErpo-aBCTPANOUAHAS (’xBaTOpHANIbHAA), MOHTOJIOMIHAS (a3uatcko-
amepukaHckas). UepTsl NpUCHOcoOICHHOCTH MPEACTAaBUTENEH YeTIOBEUECKUX pac
K ycIoBUsIM cyliecTBoBanus. EquHCcTBO yenoBeueckux pac. Kpuruka pacuzma

Opranu3Mbl 1 OKpyXkarolas cpea

3.1

DKoN0oTHs KakK HayKa. 38,[[8‘11/1 U pas3aciibl 9KOJIOTHH. MeToabl 3KOJIOTHYECKUX
HCCIICIOBAHMH. OKOJIOTHYECKOE MHUPOBO33PCHHUC. Cpe,I[BI oOuTaHus OPraHnu3MoOB:
BOJHAs, HA3EMHO-BO3AYIIIHAA, IOYBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Okonornyeckue  ¢axkrtopsl. Knaccudukanuss — sKonoruyeckux — (pakTopos:
abuoTHyeckre, OMOTHYECKME M aHTPONOTeHHbIE. JleficTBHE HSKOJIOrMYECKHX
(akTOpPOB HA OPraHU3MBbI

3.3

AOuoTHueckue (l)aKTOpLIZ CBCT, TCEMIICpATypa, BJIA)KHOCTD. CDOTOHepI/IOJII/ISM.
HpI/ICHOCO6HeHI/I$I OpTraHnu3MOB K JEHCTBUIO a0MOTUYECKUX (I)aKTOpOB.
buonoruueckue PUTMBI

3.4

buotuueckue q)aKTOpLI. Buapr OMOTHUYECKHX B3aHMMOJICHCTBUI: KOHKYpCHI U,
XUIOHUYCCTBO, IMApPa3sUTU3M, MYTyalIn3M, KOMMCHCAJINU3M (HaXJ'IC6HI/I‘-ICCTBO,
KBapTI/IpaHTCTBO), aMCHCaJIU3M, HeﬁTpaﬂHBM. 3HaucHUE OHMOTHUYCCKUX
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B3aMMO/ICHCTBUI JIJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE  XapaKTEepUCTUKH  momyasiuud. OCHOBHBIE — IOKa3aTelu
MONYJISALIMKM: YUCICHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IIPUPOCT,
Murpanus. JIMHaMuKa YUCICHHOCTH MONYJSILUN U €€ Peryisinus

Coo01recTBa 1 DKOJIOTHYECKUE CUCTEMBI

4.1

Coo0mecTBo opranu3mMoB — OwonieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBAS,
NPOCTPAHCTBEHHAs, Tpoduueckas (mmimieBas). Bunubl-momuHantel. CBsizu B
OuolLIeHO3€

4.2

Dkosioruueckue cucteMbl  (3kocuctemsbl). [lonstue 00 »dkocucremMe u
O6uoreonieHo3e. DOYHKIMOHAJIbHBIE KOMIIOHEHTbl HSKOCHUCTEMBI: IPOJYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BELIECTB U MOTOK 3HEPTUU B IKOCHCTEME.
Tpoduueckue (muieBble) ypOBHU OHKOCHUCTEMBI. [luineBble 1enu U CeTH.
OcHOBHBIE TIOKa3aTeIM DKOCHCTEMBI: OMoMacca, MPOAYKIHUS. DKOJOTUYECKUE
MUpaMHUbl: TMPOIYKIMH, YHUCIECHHOCTH, Ouomacchl. CBOICTBAa 3SKOCUCTEM:
YCTOMYHMBOCTb, CAMOpErysiius, passurue. Cykueccus

4.3

[Ipupoansie sK0CHCTEMBI. DKOCUCTEMBI 03P U peK. DKOCUCTEMa XBOMHOTO HIIU
LIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHbIE SKOCHUCTEMBI. ATPOIKOCHUCTEMBI. Ypb60osKOCHCTEMBL.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpazue kak ¢akTtop ycrolumBOoCcTH dKOocucTteM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. ['panuimmsi, coctaB U CTpyKTypa
ouocdepsl. JKuoe BemectBo U ero ¢GyHkiuu. OcoOeHHOCTH Omocdepsl Kak
rII00aBHOM AKOCHUCTEMBI. J[MHAMHUYECKOe paBHOBecHE W OOpaTHas CBs3b B
onocdepe. KpyroBopoThl BemeCTB W OHOTCOXHMMHUYECKHE ITUKIBI JJIEMEHTOB
(yrnepona, a3oTa). 30HAIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Omochepe 3emin. AHTpONOTEHHBIC M3MEHEHHUsS B Omocdepe.
['moGanbHBIE SKOJOTUYECKUE TPOOIICMBI.

OcHOBa palMOHAIBHOTO  YIPABICHHUS MPUPOJHBIMH pecypcaMH U HX
UCIoJb30BaHue. JlocTikeHus: OMOJIOTHU U OXpaHa IPUPOIbI
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YYEBHO-METOJNYECKOE OBECHEYUEHUE OFEPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEEHBIE MATEPHAJIBI )15 YYEHUKA

* buonorus, 11 kmace/ [Taceunnk B.B.,MockBa: M3narensctBo «IIpocBenicHues»
* buonorus, 10 kmace/ [Naceunnk B.B.,Mocksa: M3narensctBo «IIpocBemnieHmes

METOJAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA
VY4eOHbIe TPOrpaMMBbl

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
UHTEPHET

bubnuoTeka nudposoro oopazoBaTenpHOro KoHTeHTa: cailt — URL:
https://educont.ru/ - TekcT: 31K TPOHHBII

PDIII: caitr — URL: https://resh.edu.ru/subject/13/10/ - Tekcr: snexTpoHHbIHSIKIaCC!
caiit - URL: https://www.yaklass.ru/p/russky-yazik#program-10- klass - Tekcr:
ANEKTPOHHBIH.

PDIII: caitr — URL: https://resh.edu.ru/subject/13/11/ - Tekcr: snexTpoHHbIN. AKTacC:
caiit - URL: https://www.yaklass.ru/p/russky-yazik#program-11- klass - Tekcr:
3IEKTPOHHBIMN.

42


http://www.yaklass.ru/p/russky-yazik#program-10-
http://www.yaklass.ru/p/russky-yazik#program-11-

	МЕТОДИЧЕСКИЕ МАТЕРИАЛЫ ДЛЯ УЧИТЕЛЯ
	ЦИФРОВЫЕ ОБРАЗОВАТЕЛЬНЫЕ РЕСУРСЫ И РЕСУРСЫ СЕТИ ИНТЕРНЕТ

