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MNOACHUTEJbHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEECIICHUS
MOIX0A0B K (popMUpOBaHHIO cojepkaHui ydeOHOro mnpeamera «bBHONOTHS» COCTABUIIH:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COJepKaHMUS,
pe3ysnbTaToB OOyUeHUsT W TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBHIITYCKHHUKOB, IOJIOXEHHS 00
Oo0MmMX [EeNsIX W MPUHIHIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSTHHE CHCTEMBI CPEIHEro
obmiero obpaszoBanus B Poccuiickoit denepanuu, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e 3HAaYCHWU B IMO3HAHWU >KUBOW MPHUPOJBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEETICHBI OCHOBHBIE (DYHKIUHU MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYypa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O HEsIX, 00 00Iel cTparerun ooydeHus,
BOCIIMUTAaHUS W Pa3BUTHsI OOy4aromuXcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 00sA3aTeNbHOE MPEIMETHOE COJEPKAHHE, €ro CTPYKTYpY, pacupeielieHHe 110
paszgenaM M TeMaM, PEKOMEHIyeMYIO MOCIeIOBaTeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
YIETOM MEXIPEIMETHBIX M BHYTPUIIPESIMETHBIX CBSI3CH, JIOTHKH 00pa30BaTeILHOTO MpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaIOIINXCA.

B mporpamMMe mo OHOJIOTMM TakKe YYHTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Omonornu (10—11 xmaccel, 6a30BBIi ypOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHUHU Ouosoruu, Omaromapss 4emy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX OpPUEHTAIMil  JUYHOCTH, DKOJOTHYECKOTO  MBIILICHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsay ¢ u3ydeHHeM OOILIEOMONIOTMYECKUX TEOpHUH, a TakkKe
3HAHWUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MIPOLIECCOB B MPOrpaMMe IO OWOJOTHM YAENEHO BHUMAaHHUE HCIOJIb30BAHUIO MOTYyYECHHBIX
3HAHWUN B MOBCEIHEBHOM KU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YEJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUSI HKOJIOTUYECKHU 11€JIeCO00pa3HOT0o MOBEIECHUSI B OKpYXKarolle MpUpOaHOI cpere,
aHallM3a BJIMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBJIEHHOCTH Y4eOHOTO
npenMera «bHUoNOTHs MPOAUKTOBAHO HEOOXOIUMOCTBHIO OOECTIeUeHHs YCIOBUMN ISl pelieHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYaIOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JHMHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsI 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil W OHBOJIOLMHU, CO3AaéT YCJIOBHS JUIA: TO3HAHUS 3aKOHOB >KHUBOH TMPHUPOIHI,
(dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3/I0poBOro u OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

bonpiioe 3HaueHWe OHONOTHSI UMEET TaKXKe IS PEMICHUS BOCIHUTATENbHBIX H
Pa3BUBAIOIIMX 33Jau cpelHero oouiero oOpa3oBaHus, conuann3anun oOyqaromuxcs. M3yduenue



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C TPEACTABICHUSAMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHUS O MpeIHa3HAYCHUH YIeOHOTO
npenMera «buonorus» cocTaBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUSL, IIPEJICTABICHHOIO B IpOrpaMMe 10 OMOJIOTUH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: AOJLKHbBI
OCBOUTPH 3HAHHUS M YMEHHA, 3HAUYMMBIC sl (popMUpOBaHUS OOIIEH KYJIbTYpBI, ONpPEACISIONINe
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAaHUS, KOTOpblEe CIyKaT OCHOBOM Juid  (POpMHUPOBAHUS
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4ETOM NMPHOPUTETHOIO 3HAUEHUS 3HAHUNA 00 OTIMYUTEIBHBIX 0COOEHHOCTSIX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «bHoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHbIEe JTUHUU:
«buonorus kak Hayka. MeTopl HaydHOTO No3HaHUMY, «KileTka kak Ouonoruyeckas cuctemar,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucremMa U MHOTooOpa3sue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOIBD?, « IKOCUCTEMBI U MTPUCYIINE UM 3aKOHOMEPHOCTH.

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

JlocTikeHnne Lenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTAaBICHUM O E€CTECTBCHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOro0oOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y OOy4aroLUXCs IM03HABATEIbHBIX, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U MIOAXO00B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

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 OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JAEATEIBbHOCTH YEJIOBEKA, DPA3BUTUU COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOM IMPUPOJIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUM JUIs MOBBILICHUS YPOBHS SKOJOTUYECKOM
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIE/ICTBUI CBOEH JEATENBHOCTH IO OTHOIICHUIO K OKpYXarolled cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3200 I€BaHUN.

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

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



COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(hopMUpPOBaHUN COBPEMEHHOW HAYy4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl TO3HAHUS KUBOHM NMPUPOAbI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTH4YeCKUE PA0OThI:

[IpakTnueckas padora Ne 1. «lcnonp3oBaHuE pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTauune >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPHUPOIbI.

CpoiicTBa OwocucTeM ¥ HX pa3HOOOpa3ue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIUOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OUOChEpHBIH.

JdemoHncTpauuu:

Tabmuupl u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHU OpPraHU3AIMH >KUBOM
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHUE KJIETKH.

XWMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  JJIEMEHTBl:  MaKpOJJIEMEHTHI,
MHKpPO3JE€MEHThI. Bo/ia 1 MUHEpaibHbIE BEILIECTBA.

@yHKIMK BOJbl M MHUHEpaIbHBIX BeELIECTB B KieTke. [lognepkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoeHue 0enkoB. AMHHOKHUCIOTH — MOHOMEpHI OekoB. HezameHnumsie
U 3aMEHHMMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTHYHAS CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. bronorudeckue GyHKIMU OEIKOB.

®epMeHThl — Ouonoruyeckue Karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamuubel. Otianuus  (EepMEHTOB  OT
HEOPraHMYECKHX KaTaln3aToOpOB.

YrneBopl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W MoJmcaxapuabl (Kpaxmaj, TJIMKOTeH, IeJUltoj03a). buonoruueckue ¢GyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(YOOHEIE
cBoiictBa. buonornueckue QpyHkiuu aunuaoB. CpaBHEHUE YIIEBOJOB, OEJIKOB U JMIUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunossie kucnotsl: JIHK u PHK. Hyxneotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u

GbyHKIMH.



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

Krnetka xak nenocrHas xuBas cucrema. OOiue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMmOpana, mosexynbl JJHK kak reneTnueckuil anmapar, cucTeMa CHHTe3a Oelka.

Tumbl  KIETOK: JyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
npokapuoTHieckoi kiuetku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, INIMKOKAJIMUKC, UX (YHKIHH.
[Tna3marnueckass memOpana, e€ cBoictBa W (yHkumu. llurommazma u €€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, mm3ocomsl. [loryaBToHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPUH, IacTUibl. lIpomcxoxkaeHne MHUTOXOHAPUA W IUIACTHI.
Buner nnactun. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBIN LEHTP, HEHTPUOJIH,
PECHUUKH, KIyTUKH. DyHKIIUN OpraHOUA0B KJIETKU. BKitoueHus.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue saapa: saepHas 000J0uKa, KapuoIuiasma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

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

Huarpammbl:  «PacnpeneneHne XUMHYECKHX OJJIEMEHTOB B HEXHUBOW  MIPUPOJIEY,
«Pacrmpeenenne XUMUYECKUX JIEMEHTOB B )KMBOM HIPUPOJIEN.

Tabmumpsr u cxemsl: «llepuoguueckas Tabaua XUMHUYECKHUX 3lieMEHTOB», «CTpoeHue
MOJIEKYJNBI BoJbl», «bruocunTtes 6enka», «CTpoeHne MoJeKysl 6enka», «CtpoeHue dpepMeHTay,
«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, 000pyHOBaHUE JUIsl MPOBEICHUS HaOINIO/ICHUH,
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. AccuMuisainus — (TUTaCTHYECKUME  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 NPEBPAILLEHUN YHEPTHH 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 MOBBILIECHUS €r0 MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHHIMA.

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
reHeTUYecKoi MH@popMaluu B KieTke. ['eHeTuueckuil koJ U ero cBOMCTBAa. TpaHCKpUIIIUS —
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 IHKIIA 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. Tumupsises.

Tabmuuert wu  cxembl: «Tunel  muranmsy, «Metabonuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmnopomiact», «Dotocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycs,
«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 HHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii muKm, WM >KU3HEHHBIM WK Kietku. MHATepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTepdase. Permmkamus — peaknus marpuuHoro cuHTe3a JHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JMIUTOMAHBIA W TAaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonornuyeckne OCHOBBI Pa3MHOXKEHUSI U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

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

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHsI OpraHu3MoB: Oecrojioe W TmojoBoe. Bumel Oecrosioro
Pa3MHOKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTJIIMYHUS OT OECIOJIOrO.

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:
CEMEHHHUKHU M sSU4HUKH. OOpa3oBaHHE W PA3BUTHE IMOJIOBBIX KIETOK — ramMeT (CIepMaTo30u,
SiIIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OcoOeHHOCTH CTpOeHUs SUIEKIETOK W
cnepmaTto3ouoB. OmnoaorBopenue. Ilaprenorenes.

NnnuBuayansHoe pa3BuTHe (OHTOreHe3). OMOpHUOHANBHOE pa3BUTHE (IMOpHUOTEHE3).
Oranbel 3MOPHOHATIBHOTO Pa3BUTHUS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIISIIus,
opranorene3. [loctomMOpruoHanbHOE pa3BUTHE. THUIBI MOCTIMOPHOHATIBHOTO PA3BUTHS: MPSIMOE,



HenpsMoe (MYMHOYHOE). BrmsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBAaTh BPOXKAEHHBIE YPOICTBA.

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

JdemoHncTpaumnu:

Tabmuuer u cxembl: «@OpPMBI pa3MHOKEHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOOTBOpEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHU», «JleleHne KIEeTKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanusa JITHK», «Mwuto3», «Meios», «lIpsamoe n Henpsmoe pasButuey», «l'amMmeroreses y
MJIEKOTIUTAIOIIUX U YelloBeKa», «OCHOBHbIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«Slifuexnerka miekonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
Mojenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadazHoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

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

Jlabopatopnast pabora Ne 4. «/3ydeHue CTpOEHHSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TEeHETHMKH. PoJjib LUTOJIOTHMM U
SMOpHOJIOTUH B CTAHOBJICHUM T'€HETHKHU. BKitaj pocCUICKUX M 3apyOEKHBIX YUEHBIX B pPa3BUTHE
reHeTUKU. MeTobl TeHETUKH (TUOPUII0JIOTUYECKHH, LHUTOT€HEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, HUCTIOJIb3yeMasi B
CXeMax CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MNPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonoruOpuaHOe CKpenuBanue. 3aK0oH eIMHO00pa3us THOPUIOB MepBoTo MokoJyieHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHuss npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHE. 3aKOH  HE3aBUCMMOTO  HACJIENOBaHHUS  MPU3HAKOB.
[{uToreneTnyeckre OCHOBBI IUTHOPHIHOTO CKpEIIUBAHMS. AHaIH3UPYIOIIee CKpellMBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEAETICHHS T€HOTUIIA OCOOH.

CueruieHHOe HacienoBaHue Tnpu3HakoB. PaGora T. Moprana mno cuenjieHHOMY
HacjeA0BaHuIo reHoB. HapyllieHue clienienns TeHOB B pe3ylbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10J1a. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHele M TreTeporaMeTHble OpraHu3Mmbl. HaciiemoBaHue INpU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.

N3menunBoCTh. BHibl N3MEHUYMBOCTH: HEHACNEICTBEHHAs U HacieAcTBeHHas. Poib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTH. XapaKTePUCTHKA MOAU(DUKAIMOHHOW HW3MEHYUBOCTH.
Bapuannonssiii pan u BapuanmonHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE U
KaueCTBEHHbIC MTPU3HAKU U X HOpMa peakuuu. CBoiicTBa MOAU(DUKAIIMOHHON U3MEHUYHUBOCTH.

HacnenctBenHasi, wiM reHOTUNHYECKAsl, U3MEHUYUBOCTh. KoOMOMHATHBHAS W3MEHYHBOCTb.
Meiio3 © MOJIOBOM TmpollecC — OCHOBAa KOMOWHAaTHMBHONW HW3MEHUMBOCTH. MyTalmoHHas
M3MEeHUMBOCTh. Kiaccudukanuss myranuii: TeHHbIE, XpOMOCOMHBIE, T€HOMHBIE. YacToTa u
MIPUYMHBI MyTaluii. MyTtareHsbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEICTBEHHOMN
n3MenunBocty H. Y. BaBuiosa.



BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka uenoBeka. Kapuortun uenoBexka. OCHOBHBIE METOAbl T€HETUKU YEJIOBEKA!
TCHEAJIOTUYCCKUH, OJIM3HEIOBBIN, IMTOTCHETUYCCKUH, OHMOXMMHUYECKHH, MOJCKYISIPHO-
reHerTnyeckuii. COBpEMEHHOE OIPENEICHUE TIE€HOTUIIA: II0JHOI€HOMHOE CEKBEHHPOBAHMUE,
TeHOTHUIUPOBaHKHE, B TOM umcie ¢ nomoibio [II[P-ananmu3a. HacnencrBeHHsie 3a0oseBaHMs
YyelloBeKa: TIeHHble 0oJyie3HH, OO0JIE3HM C HACJIEACTBEHHOW IpPeApacnoiOKEHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaThBHble MyTaluu. CTBOJIOBBIE KIIETKU.
[Ipunnumner 310poBoro obpasa KU3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS TE€HETUYECKUX
Oose3nell. MennKo-TeHeTHYeCKOe KOHCYIbTHPOBAaHUE. 3HAYEHHUE MEAMIMHCKON TEHETHKH B
[IPEIOTBPALLEHUH U JICYEHUU T€HETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemoncTpaumnu:

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

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKasi OCHOBAY,
«3aKOH pacHIeIIeHUss M €ero IUTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOThl TaMeTy,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckne OCHOBBI JAUTHOPUAHOTO CKPEIIUBAHUSY,
«Meiio3», «B3auMoaeicTBre amielbHbIX T€HOBY, «['eHeTuYecKkue KapThl pACTEHM, )KUBOTHBIX
U 4eroBekay, «['eHeTuka mojay, «3aKOHOMEPHOCTH HACJEIOBaHUs, CLEIJIEHHOTO C TOJOMY,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBoCcTHY, «MoaudukamuoHHas
M3MEHUYUBOCTH», «HacnenoBanmue pesyc-gaktopa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
W3MEHYUBOCTHY.

O6opynoBanue: Mojaenu-anmiukauuu «MoHoruOpuaHoe ckpemmuBanue», «HemnomaHoe
IOMHUHUpOBaHHe», «uruOpunnoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MHUKporpenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIJILEB U OKPACKH Teja), repdbapuid
«I"opox MoceBHOW».

JlaGopaTopHble M IPAKTHYeCKHE PadOThI:

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

JlaGopaTtopnas pabota Ne 6. «3yueHre Moau(pUKAITMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psa U BApUALIMOHHON KPUBOW».

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

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

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U mpolecc. 3apoKJIeHHE CelNeKUUH U AgoMecTukanus. Yuenue H. WM.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHbIE METOJbl CeleKIMU. MacCoBbIif U WHANBUAYAIbHBIN OTOOpHI B CENEKLIUU
pacTeHuii u XUBOTHBIX. OIIeHKa dKcTephepa. BIN3KOPOICTBEHHOE CKpEIIMBaHUE — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YUCTBIX JUHUN. ['erepo3uc, wuiam TUOpUgHAsS CuUIA.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas TuOpuauzanvs U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4eHUE MOJUIUIOWIOB. J(OCTHKEHUS CENEKLIHMH DPACTEHHI,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab NpoU3BOACTBA. ['€HHas WHXKEHepHus. ITambl CO3AAHUS
pexomOunanTtHo JIHK wu Tpancrennsix opranusmoB. Knerounas wumxkeHepus. Knetounbie
KyIbTypbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuil. KinoHupoBaHue BbICOKOTIPOYKTUBHBIX



CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHME M OSTHYecKue mpodnembl. I'MO —
TeHETUYECKU MOIU(PHUINPOBAHHBIC OPraHU3MBI.

JleMoHCTpauuu:

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

Tabmuuer m cxembl: Kapta «lleHTpbI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KUBOTHBIX», «CopTa KyJAbTYypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. HWBanoBay, «llomumiongusy, «OOBEKTHI
onoTexHojorun», «Kierounsle KylbTypsl W KIOHHpOBaHUE», «KOHCTpyHpoBaHHME W TEpEHOC
I€HOB, XpPOMOCOM.

ObopynoBaHue: MyJSDKH IUIOJIOB M KOPHEIUIOAOB TUKUX (OPM H KyJIbTYPHBIX COpPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOJBI U JIOCTHXKEHUS CEJEKIUU PAacTeHUl M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBo/1IOLIUOHHAS OMOJIOTHA.

[Ipennochlnk BO3HUKHOBEHUSI 3BOJIIOIMOHHOW TEOPUU. DBOJIIOLMOHHAS TEOpHUS U €€
MecTO B OnoJioruH. BiusiHIE 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CeugerenbctBa »BosonuU. [laneoHTonormyeckne: MNOCIEAOBATENIBHOCTD IOSIBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOH JIeTOMHUCH, epexoanble GpopMmbl. buoreorpaduueckue: cxoacTBO
U paznuuue GayH U (pIop MaTepuKoB U OCTPOBOB.

DOMOpHUOJIOrMYecKHe: CXOJCTBA U Ppaziuuusg 3MOPHUOHOB PAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AaHAJOTWYHbIE, PYIMMEHTApPHBIE OpraHsl,
aTaBU3Mbl. MOJEKYyIIpPHO-OMOXUMHYECKHE: CXOJCTBO MEXAaHHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MYTEeH Y BCEX OPraHU3MOB.

OpomonoHHass Teopust Y. JlapBuna. Ilpennocwliku BO3HHMKHOBEHMS JIapBUHHU3MA.
JIBukymire Cuibl SBOMIONMHM  BUAOB 10 JlapBuHy (KM30BITOYHOE pa3MHOXKEHHE MpU
OTPAaHUYEHHOCTH PECYpPCOB, HEONpeNesiEHHAs H3MEHUYMBOCTb, OOphOa 3a CyllecTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBosonnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomtouusd. [lonmynsiuus kak eIMHULA BUAA U S3BOITIOLUH.

JIBuxymue cuiibl ((hakTopbl) 3BOJIOLUMU BHJIOB B MHpupoje. MyTalMoHHBIN Mpolecc U
KOMOMHATHBHAas M3MEHYMUBOCTh. [lomymsiuoHHble BOJHBI M Jpeid reHoB. M3omsuus u
MHUTpalus.

EctectBennsiii otOop — HampaBisionuili ¢axtop sBoitonud. POpMBI €CTECTBEHHOIO
otOopa.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yiabTaT dBoronuu. [Iprumepsl mpucmnocoOneHuit
y opranuzMoB. ApoMop¢h03bl U UAHOATANTAINH.

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

MaxposBomtorus. DopMbl 3BOTIONUU: (GUIETUYECKas,, TUBEPTeHTHAs, KOHBEPreHTHAs,
napajuiensHas. HeoOpaTuMocCTh SBOIOIHH.



[IpoucxoxaeHue  OT  HECHEUMAIMU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAsS paidalus.

JdemoHncTpaumuu:

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

Tabmuier w  cxembl: «Pa3BuTHE oOpraHmyeckoro Mupa Ha 3emie», «3apoabIm
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOpeOBI 32  CYIIECTBOBAHUCY,
«EctecTtBeHHbI  0TOOP», «MHOrOOOpasue copToB pacTeHuit», «MHOrooOpasue Mopos
YKUBOTHBIX», «[Tomymsiium, «MyranuoHHas U3MEHYUBOCTDHY, «Apomopho3bD»,
«Umnoananrtanun», «OO0mas nereHepamusy, «JBwkymue cuibsl sBoonun», «Kapra-cxema
Mapipyra nyremectBus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnoco0ieHHOCTh
opranu3MoBy, «l eorpaduueckoe BUA000pa3zoBaHue», « IKOJOTHUECKOE BHI000pa30BaAHHUEY.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMU TUIIAMH OKPAaCKH, HA0OP TUIOJ0B U
ceMsiH, KoJutekius «[IpumMepsl 3alUTHBIX TPUCTIOCOOICHHUH Y KUBOTHBIX», MOJENbh «OCHOBHBIE
HaIpaBJIEHUS YBOJIONUNY», 00BEMHAsA MOeNb «CTpOEHUE TOJIOBHOTO MO3Ta MMO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, KoJuieKusi «DOpMBI COXPAaHHOCTH HCKOIAeMBIX
KUBOTHBIX W PACTCHHI», Monenb anmumkaius «llepekpéct xpoMocomy, BIaKHBIE Mpenaparhl
«Pa3BuTtne Hacekomoro», «Pa3BuTue mATYIIKM», MHKpompernapaT «Jlpo3zoduna» (HOpMa,
MyTaruu (OpPMBbI KPUTHEB U OKPACKH TEA).

JlabopaTopHble U NPaKTH4YEeCKHE PadOThI:

JlabopaTtopnast pabota Ne 1. «CpaBHEHHE BUIOB IO MOP(OIOTHIECKOMY KPUTEPHIO».

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

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE )KU3HU HA 3emuie.

JloHayuHble TIPEICTABICHUS O 3apOXKACHUU KU3HU. HayuHble runmote3sl BOSHUKHOBEHHUS
KU3HU Ha 3emJyie: aOWoreHe3 W IMaHCIepMus. XUMHYECKas IBONIONUA. AOHOTCHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYeCcKHX. OKCIEePUMEHTAJbHOE  MOJATBEPXKICHUE
XUMUYECKOH 3BoJironii. HavyanpHble 3Tanbl Ononorudeckoit sBotonuu. ['mnoresa PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
sBoOIHSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButne xu3HM Ha 3emsie 1o ospam W nepuoaam. Karapxed. Apxeiickas u
npoTeposoiickas 3pel. [lameosoiickas 3pa u €€ mNepuoabl: KEeMOPUKUCKHH, OPIOBHKCKHM,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, IEPMCKUM.

Me3so3oiickas 3pa u €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEIIOBOM.

Kaiino3zoiickas spa u e€ nepuo/il: ajaeoreHOBbIN, HEOT€HOBBIN, aHTPOTIOT€HOBBIH.

XapakTepucTUKa KiIuMaTa M TeoJIOTUYeCKuX IMpoieccoB. OCHOBHBIE 3Talbl JBOJIIOIHH
PaCTUTENBFHOTO M KXUBOTHOTO MHpa. Apomopdo3bl y pacTeHUd U KMBOTHBIX. [losiBieHwue,
paciBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpa)keHue 3BOIMOUMU. OCHOBHBIE CUCTEMATHUUYECKHE
TPYIIbl OPraHU3MOB.

OBOJIIOIMSL  YeNOBEKa. AHTpPOIOJOTUsl Kak Hayka. Pa3BuTHe TpencTaBlIeHH O
MPOUCXOKACHUH YelloBeKa. MeTo1bl n3ydeHus: auTpornorene3a. CxoAcTBa U pa3inyus YeIOBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHNUE YETOBEKa.

JBuwxymue cuibl (QakTopel) aHTpomoreHe3a. HacnencTBeHHass HW3MEHYHBOCTh U
ecTecTBeHHbIN 0TOOP. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUMA TPY/Aa, MBILIUICHHUE,
pedsb.



OcHOBHBIE CTagUM M BETBU HBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK YMEIbIH,
UYenosek mnpsmoxondamui, YenoBexk Heanaepranbckuil, YenoBek pasymuHbiil. Haxongku
MCKOTIAeMBIX OCTAaTKOB, BPEMsI CYILIECTBOBAaHHUSA, 00JACTh PacHpOCTpaHEHUs,, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIME Pachl: €BPOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajiouiHas  (9PKBaTOpHallbHasl), MOHTOJIOMAHAas  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH TMPEACTaBUTENICH YEJOBEYECKUX pac K YCIOBHSAM CYyIICCTBOBAHHSL.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

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

Tabmuupl u cxembl: «Bo3nukHoBeHne COMHEYHOM CHUCTEMBI», «Pa3BUTHE OpraHUYECKOTO
Mmupa», «PacturenbHas kietka», <«OKuBoTHas kieTtka», «[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yecKkoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YeJIOBeKa M YeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTUYECKUX HAXOJO0K
MPEKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeimume moam», «/IpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pacb».

O6GopynoBanue: wmymspku — «lIpoucxoxxknenne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIla, HeaHJepTalblla, KPOMAHbOHIIA), CIENKU WIN H300paK€HUS KaMEHHBIX OpyIui
MEePBOOBITHOTO YeJIOBEeKa (KaMHHU-YOTIEPHI, pyomsia, ckpebiia), TeOXpOHOJIOTHYECKas Ta0iuIla,
KoJuteKIusi «@opMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTEHUII.

JlabopaTopHble U MpaKTHYeCKHe PadOThI:

[Ipaktuueckas pabota Ne 1. «/3ydueHue MCKOMAaeMbIX OCTaTKOB PACTEHUW U YKHBOTHBIX B
KOJUTEKIIUSIX).

DKCKypcHsi «IBOJIIOIMS OPraHMYECKOro Mupa Ha 3emuie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeTUECKHI My3ei).

Tema 3. Opranusmbl H OKpY:Kal0LIasi cpeaa.

DKojorusi Kak Hayka. 3aJadyd M pasfesibl  dKOJIOTMH. MeToAbl 3KOJOTHYECKHX
UCCIeI0OBaHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UeI0BEKa.

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

Okonoruueckue ¢akropbl. Kiaccuduxanus skonornueckux (akTopoB: aOMOTHYECKUE,
OuoTuYeckue 1 aHTpororeHHsle. JlelicTBre SK0IOrnYecKuX (PakTOpOB HA OPraHU3MBI.

AbGuotuueckue  (GakTOphpl:  CBET, TEMIIEpaTypa, BIAXKHOCTb.  DOTONEPUOIU3M.
[IpucnocobaeHunss Opranu3MoB K JeHCcTBHIO abuoTHuecKkux (pakTopoB. buonoruveckre puTMbl.

buotnueckne daktoppl. Buapl OMOTHYECKMX  B3aUMOJEHCTBUN:  KOHKYPEHLUS,
XHUIIHAYECTBO, cUMOMO03 U ero ¢opmel. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaXJIEOHMYECTBO). AMEHCAINU3M, HEUTpaiau3M. 3HaueHHEe OUOTHUYECKUX
B3aUMO/ICHCTBUII 1715 CYIIECTBOBAHUS OPTraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU mnonyaauud. OCHOBHBIE TIOKa3aTelud MOMYJIALMH:
YUCJIEHHOCTb, IUIOTHOCTh, POKJAEMOCTb, CMEPTHOCTb, NPHUPOCT, MuUrpanus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdeMoncTpanum:

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

Tabmuiet u cxemsl: kapra «[Ipupoansie 30HbI 3eminny, «Cpepl 0OUTaHUS OPTAaHU3MOBY,
«Doronepuoauzmy, «llomymsauun», «3aKOHOMEPHOCTH pOCTa YHMCIEHHOCTH MOMYJSALUU
nHpy3opun-Tydenpkny, «llumessie enm».



JlaGopaTopHble U NPpaKTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 3. «Mopdomnorudeckne 0COOEHHOCTH PACTCHHUN U3 PA3HBIX MECT
oOUTaHUSD).

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

[TpakTaeckas padorta Ne 2. «I1oac4€T MIOTHOCTH MOMYJISIHA PA3HBIX BUIOB PACTCHHIT.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB  —  OwoneHo3.  CTpykrypbl  OWoleHO3a:  BHJOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (numieBas). Bunpsr-noMmuaanTel. CBsi3u B OHOIIEHO3E.

DKkonorndeckue cuctembl (d9kocuctemsl). [loHsTHe 00 sKOcHMCTEME W OHOTEOIICHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYLIEHTBI, KOHCYMEHTHI, pPEIyLEHTHI.
KpyroBopoT BemecTB M MOTOK 3HEPrUM B dKocucTeMe. Tpoduueckue (MUILEBBIE) YPOBHU
skocuctembl. [lumeBbie menmu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJOTUYECKHE NHUpaMUIbl: NPOAYKIUH, YUCIEHHOCTH, OuoMaccel. CBolicTBa
HKOCHUCTEM: YCTOMUMBOCTD, CAMOPETYIIsLus, pazBuTre. CyKieccus.

[Ipupoansie 3KOCHCTEMBI. ODKOCHCTEMBI 03€p U peK. ODKOCHCTEMa XBOWHOTO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE YKOCHUCTEMBIL. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. buonormueckoe u
X031CTBEHHOE 3HAUEHHE arpOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHoobOpaszue kak (akTop ycTOWYMBOCTH 3KocucTeM. COXpaHEeHHE OHMOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa Ouochepsl.
Kupoe BemectBo u ero (yakuun. OcoOeHHOCTH OMocdepbl Kak TIOOATBHOW 3KOCHCTEMBI.
JlunaMmuueckoe paBHOBeCHE U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB W OHOTCOXMMHUYECKHE ITUKIIBI AJIEMEHTOB (yriiepoja, aszoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6uochepe 3emin. AHTpONOTeHHbIE U3MEeHEeHUs B Onocdepe. [ modanpHbIe
9KOJIOTUYECKUE TIPOOIEMBI.

CocyiecTBoBaHuE MPUPObI U yenoBeuecTBa. CoxpaHeHne Onopa3Ho0Opa3usi Kak OCHOBA
ycroitunBoctu 6uocdepsl. OcHOBa pallMOHAIBHOTO YIPABICHUS IMPUPOJHBIMU pecypcaMM U UX
ucnojb3oBaHue. JloctkeHus 6MOJI0rMN U OXpaHa IPUPOIbI.

JdemoncTpaumnu:

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

Tabmuuel u cxemsl: «Ilumebie nenu», «buoneHo3: coctaB U CTpykrypay, «lIpupoansie
coobuiectBa», «llemn mnuraHus», «OKojoruueckas mnupamuaa», «buocdepa u yenopex»,
«JKOCUCTEMa IIMPOKOJUCTBEHHOTO Jieca», «ODKocucTeMa XBOMHOro Jjeca», «buouneHos
BoJoEMa», «ArpoueHo3», «lIpuMepHble aHTPONOreHHblE BO3ACHUCTBUS Ha IMPUPOLY»,
«BaxkHeiine MCTOYHMKM 3arpsi3HEHUs BO3/yXa M IPYHTOBBIX Boa», «llouBa — BakHelIas
cocrasisronas ouocheps», «PakTopsl Aerpagaunu no4sy, «I[lapHukoBsli 3G dexT», «DakTopbl
PalmoaKTUBHOTO 3arps3HeHus Ouocgepsl», «Obmas cTpykrypa duocheps», «PacrnpoctpaneHue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Onochepsl», «KpyroBopot yriepoga B O6uocdepey,
«KpyroBopoT a3oTta B IpHpOJIE.

Ob6opynoBaHue: MO/1eJTb-aNTTUKAIHS «TunuyHble OMOLIEHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Kowiekuuu — «buomeno3», «Bpemurenn — BakHEHIIMX
CEeNIbCKOXO3SMCTBEHHBIX KYJIbTYp», TepOapuM M KOJUIEKIMHM PACTEHHWH M JKUBOTHBIX,
MPUHAIIISKAIINE K pa3HbIM SKOJIOTHYECKUM TpyniaM oAaHoro Bujaa, KpacHas kaura Poccuiickoit
denepanyu, n300paXKeHHUsI OXPAHIEMBIX BHJIOB PACTEHUH U dKUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aroImuMUCs MPOrpaMM CpPEeIHETro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM H
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUs mpeamera «bHOJIOrus» BBIIEIEHBI
CIIEAYIONINE  COCTABIIAIONINAEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  IpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHUIO, CAMOCTOSTEILHOCTH W CaMOOMPEICIICHUIO,
HaJIM4yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPaBJICHHOSC PA3BUTHUC BHYTPCHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEi ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MNpuCymumMu CUCTEMCE
OMOJIOTMYECKOTO 00pa30BaHMs, HaJWYHE HKOJIOTHYECKOTO TIPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMPEAMCETA «bunonorusa» JOCTUTAKOTCSI B COUHCTBE
y‘-Ie6HOI\/II U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, MMPHUHATBIMU B
oOuiecTBe MpaBUJIaMH W HOPMaMH IMOBEACHUS U CIIOCOOCTBYIOT MpoIlleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MAaTPUOTHU3MA,
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YENOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacClE€OUI0 U TpaJulUsaM
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepanunu, IpUpoIe U OKPYKAIOIIEH cpee.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buoaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTb U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEN JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAlMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W ONbITa JESTENLHOCTU B IPOIIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH EATEIbHOCTH MPH CO3/aHUU YY€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHITIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPENENATh COOCTBEHHYIO TMO3HMIMIO TO0 OTHOIICHHIO K SIBICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME y4YUTBIBATh B  CBOUX JICUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;



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,;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoJy, YyBCTBa OTBETCTBEHHOCTHM Iiepel PoauHON, ropAocTtu 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

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

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaeiHas yoex1€HHOCTb, TOTOBHOCTD K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUECHTHPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOMN KU3HHU B COOTBETCTBUU C TPAJULUAMH HaApO 0B
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHMIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE MPOSBIAThH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBHUAYaJbHOTO U KOJJICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMX 3I0POBbIO U JKU3HU JIFOJICH;

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

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTEpCTBa, TPYI0.1t00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHo
NEeSTENbHOCTb;



UHTEpEC K Pa3iM4HbIM cepaMm MpodecCHOHANIBHON NESTeTbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHM BCEi
KU3ZHU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHUE K IIPUPOJIe KaK MCTOYHUKY JKU3HHU Ha 3emile,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYIBTYpBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI /17151 OKpYKAIOLIEH cpeapl;

OCO3HAHHUE IJI00aJbHOI0 XapaKkTepa dKOJIOTMUYECKUX MPo0OieM U MyTeH UX pelieHus;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpETaeMble NMPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pElIeHHH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
MpaBWJI MOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, SKOCUCTEM, OHochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarollell MpUpOAHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJIM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYIbTYpPbI, OIbITa
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

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;

COBEPILIECHCTBOBAHUE S3BIKOBOM M YATATEIBCKON KyJIbTYphl KaK CPEACTBA B3aUMOICUCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS 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 0O0liecTBa, B [O3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuath pecypcHble MpoOaeMbl pa3BUTHSL YETIOBEUECTBA, TIOUCKA MyTel BBIXOJA U3 III00aTbHBIX
AKOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATBHOMY
WCIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYCHUU OMOJOTUYECKHX 3HAHWM B IIENIAX MOBBIIICHHS OO0IIeH
KYJIBTYPbl, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yueHUU OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHMS, HMCMHOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TONMy4aeMmble 3HAHUS I aHajuu3a W OOBSCHEHHS SBICHUMN
OKpYXKAloIlEero MHpa M HPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbIE
3aKJIIOUEHUS] Ha OCHOBE HAy4YHBIX (AaKTOB M HMEKOIIUXCS [aHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCMOJb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pelIeHHs
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;



OCO3HAHME IICHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH NPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

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

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3ysibTaThl OCBOEHUS y4eOHOro mpeamera «buoJIOrHs» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS  MEKIAUCHUIUIMHAPHBIC
(MexXnpeaMeTHbIC) 00IIeHaAYYHbIE TIOHSATHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYIHOH KapTHHBI MHpa
U crenu(uKy METOI0B TIO3HAHMUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJIICHUE, MpPOLECC, CUCTEMa, HAayuHbIM (hakT, NMPUHIMUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOII0JCHUE, U3MEPEHUE, SKCIIEPUMEHT M JPYTUX), YHHBEpCalbHbIE
yueOHble JIeHCcTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATHUBHBIE), 00ECIEUNBAIOIINE
dbopmupoBanre (PyHKIIMOHATEHONW TPAMOTHOCTH M COIMAIBHOW KOMMETEHIIMH OO0yJaromuxcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITTHAPHBIE,
MHUPOBO33pPEHUYECCKHE 3HAHWsS W YHHBEpCAJbHBIC y4eOHBbIC JEHCTBHS B TO3HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeameTHble pe3ylbTaThl OCBOEHHUS IMPOrPaMMBbI CpeJHEro oOmiero oOpa3oBaHHs
JOJDKHBI OTPaXKaTh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (pOpMYNIHpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUW NPUEMBI JIOTMUECKOTO MBIILICHUS (aHaIN3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUIMH);

OTIPENeNATh LEJIN JAeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUH HX JOCTHKEHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIOJIb30BAaTh OHMOJIOTHMYECKUE MOHATHS JUIsi OObscHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE pacCyXAeHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M NMPOTUBOPEUHUS. B pacCMATPUBAEMBIX SIBICHHIX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHBIE CPEJCTBA MJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3IMYHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

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

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

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

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.



2) 6a30BbIe HCCJIEN0BATEIbCKUE IeHCTBHS:

BIIQJICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOW M MPOCKTHON JEATEIILHOCTH, HAaBBIKAMH
paspernieHus mpodsieM, CocoOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHHS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCII0JIb30BaTh PA3JIMYHBIC BUABI JEATCIILHOCTH II0 IOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUIO M TPUMEHEHUIO B YUEOHBIX CHTYAIMSIX, B TOM YHCIE TIPU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/1a4M B 00pa30BATEIBHON NEATEIBHOCTH WU
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HaxXOIUTh apTyMEHTBhI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIONYYCHHBIE B XOJIe pEHICHHs 3a7add  Pe3ylbTaTbl, KPUTHUECKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OICHUBAThH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEIACTB M CHOCOOOB NIEHCTBHS B
poheCcCHOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATCIBHYID W  MPAKTHICCKyH0 oOnactu
KU3HECATCILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIC HJICH, MpPEUIaraTh OPUTHHAIBHBIC TOAXOIbl W PEIICHHUS, CTAaBUTH
poOJIEMBI M 3a]1a9H, IOTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX U CIPABOYHHKAX, KOMITBFOTEPHBIX
0a3ax JHaHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WH(POPMALUIO pa3IHYHBIX BHUIOB U (opm
MPEJCTaBICHHS, KPDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCT;

(dbopMynHpOBaTh 3alpoChl U TPUMEHATH PA3JIUYHBIC METOJbI TPU TIOUCKE H OTOOpe
ouostornvyeckoit nHGopMaIu, He0OX0JMMOH JIJIsl BRITIOJTHEHHS yIeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILICHCTBOBATh KYJITYPY aKTUBHOTO HMCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAIBHYIO (OPMY TIPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TuarpaMmsl, TaOIHUIBI, PUCYHKH U JPYTOE);

UCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CPEACTBAa IMPU pPadoTe ¢ OHOJIOTHMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHAaTYypy, HOMEHKJIATYPY, HCIIOJIb30BaTh M IPEOOpa3oBbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH,

BIIJIETh HAaBBIKAMU pACIIO3HABAHUA U 3alIUTHl  MHPOpMAIMK, HWH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

1) o6menmue:

OCYIIIECTBIISITh KOMMYHUKAIIUKA BO BceX cepax KU3HU, aKTUBHO Y4aCTBOBATh B JHAIIOTE
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH



CYXJEHHUS OTHOCHUTEJIBHO BBINOJHEHUsI Npe/ularaéMod 3aJayd, Y4YUTHIBaTh MHTEPECHl MU
COTrJIaCOBAHHOCTD MO3ULUI APYIMX YYACTHUKOB AUAJIOra WIH JUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CpPEACTBA OOLICHHS, INMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTU NIEPETOBOPHI;

BIIJETh PA3JIMYHBIMU CHIOcOOaMu OOIIEHMSI M B3aMMOJCHCTBHUS, MOHUMATh HaMEpPEHUs
IPYruX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHUE K COOECEIHUKY M B KOPPEKTHOW (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

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

2) COBMeCTHAasl 1eATEIbHOCTD:

MIOHMMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMaHAHON U MHIMBUIAYaIbHOW pabOThl IpU
pelieHny OMoJIoru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATh LEeJIM COBMECTHOW JesTeNbHOCTH, OpPraHM30BBIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOErO BKJIAJAa U KaXJOro y4aCcTHHKAa KOMaH[bl B OOIIUN pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IIpeaaraTb HOBBIE INPOEKTHI, OLCHMBATh WACH C IMO3MLUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE TIOBEIECHUE B PA3NIMYHBIX CHUTYyalUsAX,
IPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACCTBUAMM:

1) camoopranu3amusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIeM M HX pELICHHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHWUM 1IEJIEBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKAaX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3OPOBBIO M 3J0POBBIO
OKPYKaOINX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO JAEATEIBHOCTh, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBbIE 3a7ayl B 00pa30BaTEIbHON JEATEIBHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclupsATh paMK1 y4eOHOTrO IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

Jie7IaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLICHUBATh MPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (DPOPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYIUIIMK B Pa3HBIX 007acTAX
3HaHUMH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHbBIN U KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B IESITEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIENISAM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICTMTEJIBHBIX MPOIECCOB, MX PE3YJIHTATOB M OCHOBAHUH, HCIIOIB30BATh NMPUEMBI pediaekcun
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.

HNPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETalMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JESITeIbHOCTH 0 TOJYyYeHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallUsiX, a TakXKe B peabHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPECTABIECHBI 110 TOAaM 00y4eHusI.

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

C(OPMHUPOBAHHOCTb 3HAHUM O MECT€ U POJIM OMOJOIMM B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbBIX HAayK, B (JOPMHUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUHCKUX U 3apyOexkHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KMU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COAEpKaHUE OMOJIOIMYECKMX TEPMHHOB M MOHATUH: JKU3Hb, KIIETKA,
opranus3M, Merabosm3M (0OOMEH BENIECTB H  MPEBpallleHHEe JSHEPTrHH), TOMEeOoCTa3
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CAaMOBOCHPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTh, U3MEHUYMBOCTh, 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: HAOJIOJEHUE U ONMCaHHE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIEHUM, OpraHM3alus U IpOBEJCHHUE OHOJIOTMYECKOIro
SKCIIEPUMEHTA, BBIJIBIKEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HUCCIEAYeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAHHBIX HAYUHBIX IOHSITHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKApUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHA BEIECTB U
IIPEBpAIllEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTMYECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIMJIOJOTBOPEHHs, PA3MHOXKEHUS, UHIUBHUIYyAIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yYMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JUI IPUHATHS IPAKTUYECKUX PELICHUN B TOBCEAHEBHOM KHU3HH C IENIBI0 00eCTIeYeHHS
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM



IPaMOTHOIO IOBEJCHMUSI B OKpPYKAIOWIEH INPUPOAHON Cpele, NOHMMaHUE HeoOXOIUMOCTU
WCTIOJIb30BAHUS 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 BBINOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHus, BKIIIOYAIOIIYIO IICEBJOHAY4YHbIE 3HAHMUS 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 ()JOPMHUPOBAHHH 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 PacKpbIBaTh COAEpKaHHe OMOJOTUYECKHX TEPMUHOB U MOHSATHI: BUA, MOMYIISIINS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHHE, OSKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYLICHTHI, IIeNH 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. BepHaackoro), onpenensTs rpaHULIb UX 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 3aBUCHUMOCTH MEXIYy HCCIEeIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTHYECKUX 0O0BEKTOB: BHUJIOB,
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 U3MEHEHUH
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMUYECKHUX IMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUH, /I IPUHATHS IPAKTUUECKUX PELICHUH B MOBCEIHEBHOM KHU3HHU C 1IeNIbI0 00ecTieyeHNs
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIeH NpUPOAHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTU



WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM ouosoruu 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(oOpManuy, 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.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4



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
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 OBOMIOIMOHHAS OMOIOT U 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HH Ha bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 @) 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxrireckie u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcnonb3oBaHue pa3IMuHbIX 1 0.5 bubamorexa [JOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX OOBEKTOB
3 Bbuonoruueckue cUCTEMBI, TPOLIECCHI 1 bubnuoreka [IOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYECKu cocTaB KiIeTKH. Boja u 1 bubmuorexka [JOK
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHE OCIKOB 1 htts://m.eds0.ru/8636b72
DepMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! Yroesozt. Jlmmm L https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 Hylentonbie kicnorst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
CtpoeHnune syKapuoTUYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 ObMeH BEMECTS MM META00TH3M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 dorocuiites. XemocHires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckuii oomen https://m.edsoo.ru/863e7aae
’KuszHeHHBIN MK KIeTKU. [{enenue
KJIeTKH. MuTto3. JlabopartopHast BuGmiorexa LOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 buocunres Oenka. Peakims bubnuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancnaums — Guocuites e https://m.edso0.ru/863e796e
18 Hexnerounsie (hopMbl )KU3HU — bubnuorexa [IOK



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

BUPYCBI

https://m.edso0.ru/863e7540

bubmuoreka [JOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omo10TBOpEHUeE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnuBuayanbHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTU U N3MEHYUBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK
https://m.edso0.ru/863e8878
CKpeIllUBaHHE
JlurnOpuHoe CKpeInBaHue. 3aKOH BuGmiorexa LOK
25 HE3aBHCHUMOI'O HACJICIOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «M3yuyenue pe3yapTaToB 05 bubnuoreka [IOK
MOHOTHOPHUHOTO U JUTUOPUIHOTO https://m.edso0.ru/863e8c60
CKpEeIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'enetuka nmoma. HacaemoBanue bu6nmoreka [JOK



https://m.edsoo.ru/863e7540
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

IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

N3menuyusBocts. Henaciencrsennas
M3MEHUYMBOCTB. JlaboparopHas

pabora Ne 6. N3yucHwue bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast "BMEHYMBOCTb.
29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHanmm3 Mytanuit y Apo30¢uisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»
bu6moreka [IOK
30 Peneriia ueropexa L https://m.edso0.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO
31 teMme «HacnencTrBeHHOCTh U 1
W3MEHUYUBOCTbh OPraHU3MOBY
bu6mmoreka [IOK
32 (CeneUILA KaK HayKa i MpoLiece L https://m.edso0.ru/863e9214
33 MeTobl 1 JOCTHXKEHHUS CETICKIINT 1 bubmuorexka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHosiorus kak oTpacib 1 bubnuoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
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 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHasT
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa TOK
https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp ¥ €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobOpaTumocTs 3BOTIOIUN

Ucropus xu3Hu Ha 3emiie 1 METOAbI

10 n
e€ u3y4eHus

11 ['mnoTe3bl MPOUCXOKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3HM Ha 3emMIie Mo spam U bubnuoreka [JOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUICKITHASIX)

14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl (hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 110

19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»

20 DKoJIoTus Kak HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «Bnusinue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 buoTtnueckue gaxrto
HOTIHECKHE (akTOpLI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI.
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHBIE YIKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
buocdepa — riodanbHas bubnuoreka [IOK
30
JKOCHUCTEMA 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILLIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16



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
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B bnocdepe 3emin 1
33 CocyltiecTBoBaHUE IPUPOJIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



