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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpamMMmbl MO OHOJIOTHH TEOPETHUECKYIO OCHOBY Ul OMpEACICHHUS
MOJIX0A0B K (popMupoBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIIEHHOCTH IENIEH, COJEpKaHMUS,
pe3ysbTaToB 0OyUeHUsT U TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBHIITYCKHUKOB, ITOJIOXEHHS 00
Oo0MmMX HEesIX M MPHUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTUH,
e 3HAaYCHWU B IMO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmectBa. CoryiiacHO Ha3BaHHBIM TIOJIOKEHUSIM, OINpPEeNICHBl OCHOBHBIE (DYHKIIUU MPOTPAMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O HEesIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAaHUS M Pa3BUTHsI OOy4aroOmuXcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompenenseT 00sf3aTeNbHOE MPEIMETHOE COAEp)KaHHE, €ro CTPYKTYpY, pacIpeneleHHe 110
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYEHHUs y4yeOHOTo marepuana ¢
YIETOM MEXIPEIMETHBIX M BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOIO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaroMINXCS.

B mporpamMMe mo OHWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JIEATEIHHOCTH/YIEOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJICPKAaHUs OMOJIOTHYECKOTO 00pa30BaHuUs.

B mporpamme mo Omosoruu (10—11 xmaccel, 6a30BBIi yPOBEHb) peaiM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpPaBJIEHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, [IEHHOCTHBIX OpPUEHTAIMil  JUYHOCTH, DKOJOTHYECKOIO  MBILIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsay ¢ u3ydeHHeM OOILIEOMONIOTMYECKUX TEOpHUH, a TakKkKe
3HaHUN O CTPOEHUH >KMBBIX CHCTEM Pa3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
MPOLIECCOB B MpOrpaMMe IO OWMOJIOTHM YAEJIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HaHWUN B OBCETHEBHOM KU3HU JJISl PEIlICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOIO0  KOHCYJIbTUPOBAHMS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIeH MPUPOHOMN cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YeJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHON HAMpaBIEHHOCTU Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOPas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYyYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOIIOLMHU, CO3MaET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOH TMPHUPOJIHI,
dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro M OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpioe 3HaueHue OHWONOTHS UMEET TaKXkKe [JJs pElIeHUs BOCIMUTATENbHBIX U
Pa3BUBAIOIIMX 33Jau cpeHero oouiero oOpa3oBaHus, couuann3anun oOyqaromuxcs. M3yduenue



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpBI, CIIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHUS O MpeIHa3HAYCHUH YIeOHOTO
npenMera «buonorus» CcocTaBWIM OCHOBY JUIsl OIPENENEHHs MOAXOJOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: AOJLKHbBI
OCBOUTH 3HAHUS U YMEHMs, 3HaUMMble JUIsl (GOpMUPOBaHMS OOIIEH KyJIbTYphl, ONPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAaHUSA, KOTOpPbIE CIY)KaT OCHOBOM [uisi  (OpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHHe coOJiepKaHUs y4eOHOro Marepuaia B IporpamMmme 1o OHOJIOTHH
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «bHoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHbIEe JTUHUU:
«buonorus kak Hayka. MeToabl HaydHOTO MO3HaHUs», «KieTka kak Omosiornyeckas cCUcTeMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucremMa U MHOTooOpa3sue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOIBD?, « IKOCUCTEMBI U MTPUCYIINE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 0a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra u MNpUOOpPETEeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH OOBEKTOB KUBOM MPUPO/IBI U PEILIEHUS] Pa3IMYHbIX AKU3HEHHBIX IPOOIEM.

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

OCBOEHHME OOY4alOIIMMHUCA CHUCTEMbl 3HAHMH O OHOJIOTUYECKUX TEOpUAX, YUCHMSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOIo0Opa3sMu M OCOOEHHOCTSX >KMBBIX CHCTEM Ppa3HOTO YPOBHS OpraHU3alUH,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U IOAXO0I0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Y oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUMH U OMBITA, IOJYYEHHBIX IPU U3yYECHUU OMOJIOTUH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIIMTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTHU TIO3HAHUS YEJIOBEKOM KHBOM MPHPOJIBL,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

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



MpUMEHEHHE MPUOOPETEHHBIX 3HAHMN W YMEHUH B TOBCEAHEBHOM JKM3HU U OLICHKH
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3200 I€BaHUN.

B cucreme cpennero obmiero odpasoBanusi «buosnorusy, ulydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

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



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM MPUPOABI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

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

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKUE PA0OTHI:

[IpakTnueckas padora Ne 1. «lcrnonp3oBaHuE pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTIHune >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiicTBa OwocucTeM ¥ HX pa3HOOOpa3ue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupl u cxeMbl: «OCHOBHBIE TIPU3HAKU KU3HW», «YPOBHU OpPraHU3aIMU KUBOUH
MIPUPOIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHYeCKHUil COCTAB U CTPOECHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  3JIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3J€MEHThI. Boia 1 MuHepabHbIE BEILIECTBA.

@yHKIMK BOJbl M MHUHEpAIbHBIX BELIECTB B KieTke. [logmepxkaHue OCMOTHYECKOTrO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHMbIE aMHHOKHUCIOTHL. AMUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpWUYHAs, TPETHYHAs W 4YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. buosnorudeckue GyHKIMU OEIKOB.

@®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otinuus  ¢GepMEHTOB  OT
HEOPraHMYECKHX KaTaln3aToOpOB.

VYraeBoJibl: MOHOCaXapu/Isl (III0K03a, pubo3a u 1e30KCHpub03a), aucaxapubl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeIoio3a). buomorndyeckue GyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-THAPO(YOOHBIE
cBoiicTBa. buonornyeckue ¢ynknuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JHUIHAOB Kak
HCTOYHUKOB PHEPIUH.



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

[uronorus — Hayka o kinerke. Kilerounas teopus — npumep B3aMMOJEHCTBUS UACU U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosekynbl JJHK kak reneTrnueckuii armapar, cucTeMa CHHTe3a Oeka.

Tumbl  KIETOK: dyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTpPOCHHS
npokapuoTHdeckoi kietku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAIMKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoUIbI.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoufibl KJIETKH: MHUTOXOHApPUH, IacTUibl. llpomcxoxaeHre MHUTOXOHIAPUN M IUIACTHUA.
Buner nnactun. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBINA LEHTP, HEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue sapa: sijaepHas 000J0uKa, KapuoIuia3ma,
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:  «PacnpeneneHue XUMHYECKHX OJIEMEHTOB B HEXHUBOM  MIPUPOJIE»,
«PacrpeneneHne XUMUYECKUX JIEMEHTOB B )KMBOU ITPUPOLIE».

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHne pepmeHTay,
«Hyxneunossie kucinotel. [JHK», «Ctpoenue mosekynsr AT®y», «CTtpoeHue 3ykapuoTUYECKOM
KIeTKkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD, «JIHImuIbD.

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

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

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

JIaGopatopHass pabota No 2. «/3ydyeHue CTPOEHHUS KJIETOK pacTeHUH, >XMBOTHBIX U
OakTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
TUCCUMIIIALIUSA (HEpreTUYecKrii 00MeH) — JIBe CTOPOHBI €AMHOTO TMpoliecca MeTabosm3ma. Posb
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpO(HBIA U rereporpodHslii. Pons depMenToB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunte3. CBeroBas u TemHOBas Ha3pl ¢orocuHTeza. Peaknuu QoTocuHTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIMe OaKTepuu. 3HAYEHHWE XEMOCHHTE3a MJIsl KU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTalbl dHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposHoe oxucieHue, WM KJIE€TO4YHOE  JpIxaHue. OKUCIUTEIbHOE
dbochopunmupoBanue. DPPEKTUBHOCTH SIHEPTETUISCKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MHpopMaluu B KieTke. ['eHeTuueckuil koJ U €ro CBOMCTBA. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpancnauus — 6uocunres Oenka. Jransl TpaHcasuuu. Konuposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuii). OcoOEHHOCTH CTPOEHHUS U JKU3HEHHOTO LIMKIIa BUpYycoB. bakTepruodaru. bonesnun
pacTeHMi, )KUBOTHBIX U YeJIOBEKa, BbI3bIBaeéMbl€ BUpycaMu. Bupyc ummyHoaedunnta yenopeka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIKS, peBepTaza U HMHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00JI€BaHUM.
JdemoncTpaumnu:

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

Tabmuupt w  cxembl: «Tunel  muranwmsy, «Metabomusm»,  «MHUTOXOHAPHUIY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHTe3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«baktepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIHWa, Oaxrepuodaray,
«Penmmukarus JTHK».

O6GopynoBanue: moaenu-ammiukanuu «Yaoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii mMKi, WM SKU3HEHHBIM WK Kietku. MHATepdasza m muto3. [Iporeccsl,
npoTekaromue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JIHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIA M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiue Ha pasHbIX
CTaAMSIX MUTO3a. BHOIOrM4ecKkuii CMbICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrmolioro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHMUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOIOrO.

Meito3. Cragun Mmeno3sa. IIponeccsl, mpoucxoadmue Ha cragusax Menosa. Ilosenenune
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Mei03a.

I'amerorenes — mporiecc 00pa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JI0OBBIE Kene3bl:
CeMEHHHKU U sSu4HUKH. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj,
AWLEKIeTKa) — chepMaToreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHMs SHIEKIETOK H
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3Butue (OHTOTeHe3). OMOpHOHANbHOE pa3BuUTHE (dMOpHOTEHE3).
Oranbel 3MOPHOHATIBHOTO Pa3BUTHUS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIISIus,



opranorenes. IloctamOpuonanpHOEe pa3BuTHE. THITBI TOCTAIMOPUOHATIBHOTO PAa3BUTHSA: MPSIMOE,
HenpsMoe (IMYMHOYHOE). BrumsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBAaTh BPOXKAEHHBIE YPOJICTBA.

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

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHHME pacTeHUui», «JleleHne KIEeTKH
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsamMoe paszButue», «l'amerorenes y
MJIEKOTIUTAIOIINX U YesloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«lifuexnerka miexkonurawoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NpPaKTHYeCKUEe PadoThI:

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

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

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTh OPraHMU3MOB.

[Ipenmer wm 3amaum reHeTuku. Mcropus pa3BUTHUA TeHETHMKHA. Ponbp OHUTONIOTHH H
SMOpHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKitag pocCUiCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHUS. [ eHeTnyeckass CMHMBOJIMKA, UCTIOJIb3yeMas B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonorubpuaHoe cKpelnBanue. 3aKkoH eIMH0-00pa3us THOpUIOB nepBoro nokosienus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH paculeIuieHusl Npu3HakoB. [mmore3a uyuctoThl ramer. [lomHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe cKpemuBaHHe. 3aKOH  HE3aBUCUMOTO  HACJIENOBAaHHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOUIee CKpellUBaHUE.
Hcnonb30Banne aHAIM3UPYIONIETO CKPEUIUBaHUS ISl OTIPe/IeNIeHUsI TeHOTHUIIa OCOOH.

CuerienHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cuemieHHOMY
Hacje10BaHUIo reHoB. HapyllieHue clienieHHs TeHOB B pe3ysbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE ONpEEIeHUE Moia. AYyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omoramerHble M rereporaMeTHble OpraHu3mbl. HaciiemoBaHue INpU3HAKOB, CHEIUVIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Buabl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleACTBEHHas. Poib cpenpl
B HEHACJIEJICTBEHHOM H3MEHYMBOCTU. XapaKTepUCTUKa MOJU(PUKAIMOHHON H3MEHYHBOCTH.
Bapuanuonsslil psn v BapuanuoHnHas kpuBas. Hopma peakuuu npusHaka. KosmdecTBeHHbIE U
KayeCTBEHHbIE MIPU3HAKU U X HOpMa peakiuu. CBoicTBa MOIU(PHUKAIIMOHHON N3MEHUYMBOCTH.

HacnencTBeHHast, MM T€HOTUIIUYECKAsi, U3MEHUMBOCTh. KoMOMHATHBHAS M3MEHUYMBOCTD.
Meiio3 © T1OJIOBOM TpollecC — OCHOBA KOMOMHATHMBHOW W3MEHUMBOCTH. MyTalmoHHas
n3MeHYuBOCTh. Kiaccuukanuss myranuid: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YactoTra U



MPUYMHBI MyTarii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEJACTBCHHON
n3MenunBocty H. Y. BaBunosa.

BuesinepHas HacneCTBEHHOCTb U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJIbI TEHETUKH YEJIOBEKA:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJCKYJISPHO-
reHetudeckuii. CoBpeMEHHOE OIpe/eNieHne TEHOTUIA: IOJHOTCHOMHOE CEKBECHUPOBAHHE,
TCHOTUITUPOBaHKE, B TOM umncie ¢ momorisio [IIP-ananmm3a. HacnencrBenusie 3a0oJieBaHUS
YeJioBeKa: TeHHbIe 0oyie3Hd, O0JIe3HM C  HACJIEACTBEHHOM  IMPEAPaCIiOIOKEHHOCTHIO,
XpoMocoMHBIe Oosie3Hu. CoMarhueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro odpasa KM3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS T€HETUYECKUX
Oosie3Heil. MenuKo-reHeTHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKONW TEHETHKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUM YeJIOBEKa.

JdemoHncTpaumnu:

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

Tabmuipl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAash OCHOBAY,
«3aKOH pacHieIVIeHUs] M €ro IMTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpunnoe ckpemuBanue», «l{uTomornyeckre OCHOBBI JUTHOPUIHOTO CKPEITUBAHUSY,
«Meiio3», «B3auMoaeicTBre amielbHbIX T€HOBY, «['€HeTHYecKkne KapThl pACTEHM, )KUBOTHBIX
u 4YenmoBekay, «['eHeTmka moma», «3aKOHOMEPHOCTH HACJEIOBAaHUS, CIIETUICHHOTO C IOJOM),
«KapuoTunsl demoBeKa W OKUBOTHBIX», «Buapl wu3MeHunmBocTH», «MoaudukanuoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTBY.

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

JlaGopaTopHble M IpaKTUYecKue padoThbi:

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

JlabopaTtopnast pabota Ne 6. «3yyeHre Moau(pUKAITMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsJa U BapUALMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AnHanu3z wmyrtamuil y Jpo30Quibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas paborta Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U mpolecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS U MHOrooOpaszusi KyJIbTYpHBIX pacTeHuil. L[eHTpsl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOBI CelIeKIMU. MacCoBBIi U WHANBUAYAIbHBIN OTOOPHI B CENEKIUU
pactenuii u )UBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpEllUBaHUe — MHOPHUIMHT.
Uncras nuHus. CkpeniyuBaHHe UWCTBIX JHHUNA. [erepo3uc, wim THOpUAHAs cuia.
HeponctBennoe ckpemmuBanue — ayropuaur. OtganéHHas TuOpuauzanvs U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIOUJIOB. JIOCTHIKEHHS CEeNeKUUU PAaCTeHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpacip IpPOU3BOACTBA. ['€HHas MH)KEHepus. OTalbl CO3JaHMS
pexomOunantHo JIHK u Ttpancrennbix opranu3moB. Knerounas wumxenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHul. KiloHMpoBaHME BBICOKOIPOYKTUBHBIX
CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OdTHYecKue mpodnembl. MO —
F€HETUYECKU MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

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

Tabmuuper u cxembl: kapta «LleHTpBI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl nomamHuX KUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHuil», «OTaanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. HWeanoBay, «llomumiongusy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKM IJI0JJOB M KOPHEIUIOAOB JUKHUX (OPM U KYJIbTYpHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHUS CEJIeKIUU PAcTeHHUU M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoa0LMOHHAS 0MOJIOTHS.

[Ipennochlnk BO3HUKHOBEHHUSI 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUsS U €€
MecCTO B OMoJiorrH. BiusiHuE 3BOJIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH M IPYTUX HayK.

CBHAeTeabCTBA HSBOMIONMU. IlajleOHTONIOTHYECKHE: TOCIEA0BATEILHOCTE IOSBIICHHS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, TepexoHbie popMbl. buoreorpadudeckue: cXoIcTBO
U pasznuuue GayH U GpIop MaTepuKoB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOJCTBA W Pa3iMuus SMOPHOHOB DPa3HBIX BUIOB ITO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTHUYHBIC, aHAJOTHYHBIC, PYJMMEHTApHBIE OpraHbl,
aTaBU3MBbL. MOJIEKYIIPHO-OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX META0O0JIMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposorionHass Teopuss Y. [apBuna. Ilpeanochliku BO3HUKHOBEHHUS JIapBHHH3MA.
JIBuKyImue CHiIbl SBONIONMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPAaHHYEHHOCTU PECYpCOB, HEONpeNeNéHHAas H3MEHYHBOCTh, OOpb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

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

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U 3BOJIOLUH.

JIBuxymue cuiibl ((hakTopbl) 3BOJIOLUWK BHJIOB B MHpupoje. MyTalMoHHBIN MpoLecc U
KOMOMHATHBHAas M3MEHUMBOCTh. [lomymsiiioHHble BONHBI W apedd renoB. Mzomsuus u
MUTPALIUSL.

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

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yiabTar 3Boronun. [Ipumepsl mpucnocoOneHuit
y OpranuzMoB. ApoMop(h03bl U UINO-aIaNTAI[UH.

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



MakposBomtorus. @opMbl 3BOJIIOLUU: (pueTUYecKas, JAWBEPreHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxaeHue  OT  HECHEUUAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomas
cricnuajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoHncTpaumnu:

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

Tabmumer w cxembl: «Pa3BuTHe oOpraHmyeckoro Mupa Ha 3emiey», «3apoJIbIin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOphOBI 32 CYIIECTBOBAHUECY,
«EctecTBeHHBIII 0TOOP», «MHOTOOOpa3ue COPTOB pacTeHwi», «MHorooOpa3ue mOopos
KUBOTHBIX», «[Tomymsiium, «MyTanuoHHas U3MEHYUBOCThHY, «ApomMopdo3bD»,
«Ummnoanantanun», «OO0mas nereHepamnusy, «JIBuxymme cuibl 3BorONUNY», «Kapra-cxema
Mmapuipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymectBoBanue», «lIpucnocoOieHHOCTD
opranu3MoBy, «I eorpaduueckoe BUA000pa3zoBaHue», « IKOJOTHUECKOE BHI000pa30BaHHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMHU THIIAMH OKPACKH, Ha0Op IJI0/I0B U
ceMsH, KoJuteKIus «[IpumMepsl 3alUTHBIX TPUCTIOCOOICHHI Y KUBOTHBIX», MOJeNTh «OCHOBHBIC
HaIpaBJIEHUS YBOJIONUNY, 00BEMHA MOeNb «CTpOEHUE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, KoJuieKuss «DOpMBI COXPAaHHOCTH HCKOIAeMBIX
KUBOTHBIX W PACTCHHI», Monenb anmmkaiusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3BuTtne Hacekomoro», «PazBuTue mATYmIKM», MHKpompemnapaT «Jlpo3oduna» (HOpMa,
MyTaIuu (OpPMBbI KPUTHEB U OKPACKH TENA).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopnas pabota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OJOTUUESCKOMY KPUTEPHIOY.

JlaGopatopnast pabota Ne 2. «OmmcaHue TPHUCTIOCOOJICHHOCTH OpraHm3sMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble IIpPEACTaBICHUS O 3apOXKIACHUHU *KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOHOreHe3 M MaHCIepMus. XUMHUYecKas SBOJIONUS. AOHOTEHHBIH CUHTE3
OpPraHMYECKUX  BELIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIIbHOE  IOATBEPKJCHUE
XUMHUYECKOH sBommonuK. HauanpHble sTansl Ouosioruyeckoit sBostouuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
3BOOLUS. POPMUPOBAHUE OCHOBHBIX I'PYIII XKUBBIX OPTAHU3MOB.

PazButne xu3Hum Ha 3emie no 3pam U nepuoaaMm. Karapxeil. Apxelckas u
npoTepo3oiickas 3pel. [lameosoiickas spa u e€ mepuoabl: KEMOPUHCKHI, OPIOBHUKCKHMH,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, TIEPMCKUM.

Me3so3oiickas 3pa U €€ MepHoIibl: TPUACOBBIN, FOPCKUM, METOBOM.

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

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

Cucrema OpraHM4YeCKOro MHUpa Kak OTpa)keHue 3BOIMOUMU. OCHOBHBIE CUCTEMATUYECKHE
TPYIIBl OPraHU3MOB.

OBOJIIOIMSL  YeNOBEKa. AHTpPOIOJOTusl Kak Hayka. Pa3BuThe TpencTaBleHH O
MPOUCXOKACHUH YelloBeKa. MeTo1bl u3ydeHus: auTpornorenesa. CxoCTBa U pa3anyus 4eIoBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YETOBEKa.



JBwxyme cuibl  (pakTopbl) aHTpomorene3a. HacnencTBeHHass W3MEHYHBOCTh U
ecTecTBeHHbIN 0TO0p. OOIecTBeHHbII 00pa3 )KU3HU, U3TOTOBJICHHE OPYAUN TPYZa, MBIILICHHUE,
peub.

OcHOBHBIE CTagUM M BETBM HBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, UeNoBEK yMenbl,
Yenosek mnpsmoxomdamui, YenoBek HeaHnepranbckuii, YenoBek pasymuHbiil. Haxonxu
MCKOTIAeMBIX OCTATKOB, BpEeMsl CYIIECTBOBAaHHMS, 00JACTh PacHpOCTpaHEHUs,, 00bEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

Uenoseueckne packl. OCHOBHBIE OOJBIINE pachl: €BPONEOUHAs (€Bpa3uiicKas), HErpo-
aBCTpajiou/iHas  (9PKBaTOpHallbHAasl), MOHTOJIOMAHAs  (a3MaTcKko-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH MPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBHUSAM CYyIICCTBOBAHHS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpaumnu:

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

Tabmuupl u cxemsl: «Bo3uukHoBeHue CoHEUHON cUCTeMbl», «Pa3BuTHe OpraHnueckoro
mupa», «PacturenbHas kietka», <«OKuBoTHas kieTtka», «[IpokapuoTnueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OPraHUYeCKOoro mMupa», «CpaBHEHHE aHATOMUYECKUX YEpPT CTPOEHUs
YeJloBEeKa M 4YeJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HaXOJO0K
MPEIKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeimue moam», «JIpeBHue moan», «llepBbie
COBPEMEHHBIE JII0N», «YenoBedueckue pachl».

Ob6opynoBanue: wmymspku — «lIpoucxoxknenne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CIACHKU WK HU300pakeHHs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmiia, ckpebiia), TEOXpOHOJIOTHYECKass TaOnuIla,
KoJuteKusi «@opMbl COXPAaHHOCTH UCKOTIAEMBIX KHUBOTHBIX U PACTEHUI.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[IpakTuueckas padota Ne 1. «M3ydeHne UCKOMAEMbIX OCTaTKOB PACTEHUN M )KHBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcusi «DBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAay4YHBIA WU
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl H OKpPY:Ka0IIas cpeaa.

DKojorusi Kak Hayka. 3ajadyd M pasfesibl  dKOJIOTMH. MeToAbl 3KOJOTHYECKHX
UCCIIEeIOBAaHUIN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHus  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3IYIIHAs,  IOYBEHHAs,
BHYTPHUOPTraHU3MEHHASI.

Okonorudeckue ¢akropbl. Kiaccuduxamnus skonorunueckux (akTopoB: aOMOTHUYECKUE,
OMOTHYECKHE U aHTpoIoreHHsIe. JlelicTBre IK0I0TnYeckiX (PaKTOPOB Ha OPTaHU3MBI.

AbGuotuueckue  QGakTOphel:  CBET, TEMIIEpaTypa, BIAXKHOCTb.  DOTONEPUOIU3M.
[IpucnocobaeHnss Opranu3MoB K JeHCTBUIO abnoTHUECKUX (PakTOpoB. buonornyeckue puTMsl.

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

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTeau MOMYJSLUU:
YUCJIEHHOCTb, IUJIOTHOCTh, POAA€MOCTb, CMEPTHOCTb, NPHUPOCT, MuUrpanus. JuHamuka
YUCJIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdemoHcTpauuu:

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



Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOMYJISIHH
uHpy30puu-Typenbkny», «lIuieBsie nenmy.

JlaGopaTopHble U NPpaKTHYeCKHe PadOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckne 0COOCHHOCTH PACTCHHI U3 PAa3HBIX MECT
OOUTaHUSD.

JIaGopatopHnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktuyeckas padora Ne 2. «[Toacy€r MIIOTHOCTH TMOMYISIMA Pa3HBIX BUIOB PACTCHHIT».

Tema 4. Coo01mecTBa U IK0JIOTHYeCKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OwoneHo3.  CTpykrypbl  OHOLIeHO3a:  BHJOBa,
MIPOCTPaHCTBEHHAs, Tpoduueckas (numiesas). Bunpi-nomunanTsl. CBs31M B OMOLIEHO3E.

Okonorudeckre cucrembl (3kocucremsbl). [lonstue 00 skocucreMe U OHOTreOlEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOJAYIEHTBI, KOHCYMEHTHI, pPEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OuoMacca,
MPOAYKIHS. DKOJOTHYECKHE NHPAaMUIbI: MPOAYKIIMH, YUCIEHHOCTH, Omomacchl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMOperynauus, pazsutue. Cykueccus.

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

AHTPOTIOTEHHBIE YKOCHUCTEMBIL. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. buonormueckoe u
X03s5IIICTBEHHOE 3HaYeHHE arpO3KOCUCTEM M YPOOIKOCHCTEM.

buopazHoobOpaszue kak (HakTop yCTOWYMBOCTH 3KocucTeM. COXpaHEeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanackoro o Omocdepe. I'panuiibl, coctaB u CTpykTypa Omochepsl.
Kupoe BemectBo u ero (yakuun. OcoOeHHOCTH OMocdepbl Kak TIIOOATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B OHocdepe.

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

UYenoseuecTBo B bnochepe 3eminn. AHTpONOTEHHbIE H3MeHEeHUs B Onocdepe. I'modanbHbIe
AKOJIOTHUYECKUE TPOOIIEMBI.

CocymiecTBoBanue IpUpoibl U yenoBedecTBa. CoxpaHeHne OMopa3HOoOpa3us Kak OCHOBA
ycroiunBoct 6uochepsl. OCHOBa palMOHATIFHOTO YIPABICHHS MPUPOIHBIMU PECypcaMu U UX
ucnoJib30Banue. J{oCTkeHus: OMOJIOTHH U OXPaHa MPUPOIBI.

JdemMoHcTpanum:

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

Tabmuiet u cxemsl: «llumessie nenun», «bUoIEHO3: cocTaB U CTPyKTypay, «[Ipupoanbie
coobuiectBay, «llemn mnuraHus», «OKojoruueckas mnupamuaa», «buocdepa u uyenosex»,
«JKocucTeMa IIUPOKOJUCTBEHHOTO Jieca», «ODKocucTeMa XBOMHOro jeca», «buoueHos
BoJIoéMa», «ArpoleHo3», «lIpuMepHble aHTPONOreHHblE BO3ACHCTBUS Ha TMPUPOIY»,
«BaxkHelne MCTOYHMKM 3arps3HEHUs BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHelImas
cocrasisonas ouocheps», «PakTopsl Aerpagannu no4sy, «IlapHukoBeli a3pdexT», «DakTopb
pazmoaKTUBHOTO 3arpsi3HeHus O0nocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Onochepsl», «Kpyrosopor yriepoga B Guocheper,
«KpyroBopoT a3ora B IpHPOJIE.

Ob6opynoBanue: MO/IeJTb-aNTTIKAIHS «Tunuynbie OUOLIEHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Koiulekuuu — «buonenosy», «Bpeaurenn — BaKHEHIIHMX



CEeNTbCKOXO3SUCTBEHHBIX ~ KYJABTYp», TepOapuM © KOJUIGKIMHM pPACTEHHUH W  KUBOTHBIX,
IIPUHAUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIIaM 0JHOro Bujaa, KpacHas knura Poccuiickon
®enepanyn, n300paKeHIsI OXPaHIEMbIX BUIOB PACTEHUH U KHUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 BUOJIOTMU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

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

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE€3yJIbTaTOB OCBOEHHUs npeamera «buoyorus» BbIIEICHbI
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
yOEXEeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPATULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEi ACATCIBbHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MNpuUCymuMu CUCTEME
OMOJIOTMUECKOTO 00pa3oBaHMs, HAJIUYHE HKOJOTUYECKOTO0 TPABOCO3HAHUS, 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
COOUOKYJIBbTYPHBIMH, HCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, IMMPHUHATBIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH MOBEAEHUS U CIOCOOCTBYIOT MpOIEcCcCaM CaMOIO3HAHUS,
CaMOBOCIIMTAHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBOXEHHSI K 3aKOHY M TNPABOMOPSAKY, YEJIOBEKY TPyAa M CTaplieMy IMOKOJICHHIO, B3aUMHOIO
yBaKeHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacClE€OUI0 U TpaJulUsaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS yueOHOTro mpeaMera «buonorus» M0JKHBI OTpaXKaTh
TOTOBHOCTb U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATENIbHOCTH B MPOIECCEe pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO 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 IO OTHOIICHHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKICHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B IPOILIECCE COBMECTHOTO BBINOJHEHHUS Y4YEOHBIX,
MO3HABATEJBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

FOTOBHOCTb K TYMaHUTapPHOM U BOJOHTEPCKOU JIEATEIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBO# s3bIK U KyJIBTYpY, IPOLJIOE U HACTOSIIIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

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, TOHUMAHUS 3HAYCHHST OMOJIOTUH B TIO3HAHUHU 3aKOHOB MPUPOJIBI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUICKOTO HapoOaa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

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

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOJMUTENSAM, CO3JAaHUI0O CEMbM Ha OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

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

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

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

5) ¢usuyeckoro BocnuTaHusi, (GOPMHPOBAHUSA  KYJbTYPbl 30POBbSI 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), OEpeKHOro, OTBETCTBEHHOIO 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 BPEAHBIX MPHUBBIUEK (YMOTPEOJCHUS aTKOTOJIS,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH U CAMOCTOSITENBHO  BBIMIOJMHATH  TaKyHO
NEeSTENbHOCTb;



MHTEpEC K Pa3iM4HbIM cdepaMm MpodecCHOHANBHON NeSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M caMOOOPa30BaHUIO HA MPOTSIKEHUM BCEU
KU3ZHU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

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

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYIBTYpBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJIEICTBUMN JJIsl OKPYKaIOILIEN Cpebl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpETaeMble NMPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pelIeHnH NpoOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOJIONOIb30BaHUEM (COOIIOIEHNE
MpaBWJI MOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarollell MpUpOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTMYECKHUE TMOCIEICTBUS MPeapUHUMAEMbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABATEIbHONW, KOMMYHHUKATUBHOW M COLIMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOW M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenuuku OUOJIOTUM KaK HayKd, OCO3HaHHUA €€ posid B (POpMHUpPOBAHUHU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEeICTaBICHUsI 00 OKpYXKaIoLeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTU OMOJIOTHH IJIi COBPEMEHHOW LMBHIM3ALMU: OOECeueHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOieMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHUECKUX MpoOsieM U o0ecreueHus nepexoa K yCTOMYMBOMY Pa3BUTHIO, PAllHOHATIEHOMY
WCIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSAX MOBBIIMICHUS 0O0IIen
KYJIbTYPbI, €CTECTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTh (DYHKIIMOHATLHOM
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yueHUU OUOJIOTHH;

MMOHMMAHHME CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TONMy4aeMmble 3HAHUS I aHajuu3a W OOBSCHEHHS SBICHUMN
OKpYXXAIOILEro MHpa M HPOMCXOJAIIMX B HEM HM3MEHEHHUH, yMEHHE JenaTh O0OOCHOBAaHHbBIE
3aKJIIOUEHUS] Ha OCHOBE HAy4YHBIX (AaKTOB M HMEKOIIUXCS [aHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCMOJb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pelIeHHs
Mpo0JieM B pealIbHBIX KU3HEHHBIX CUTYAIIUAX;



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

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 1O OHOJIOTMM B COOTBETCTBHH C JKMU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaThl OCBOCHUS y4eOHOro mpeamera «buoJorus» BKIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHWS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MexTpeIMeTHbIE) OOIeHAyYHbIE TTOHATHS, OTPAXKAIOIINE 1IETOCTHOCTh HAYYHOM KapTHHBI MUpa
U creruuKy METOIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJIICHUE, MPOLECC, CUCTEMa, Hay4yHbIM (haKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIEJOBaHUE, HAOJIIOJCHUE, U3MEPEHHUE, S3KCIIEPUMEHT U JIPpYTMX), YHUBEPCAJIbHBIE
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAOIINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OOYJaroIInxcs,
CIIOCOOHOCTD 00yJaronuxcst HCII0JIL30BAaTh OCBOEHHBIE MEXIUCITUTIITHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE JEWCTBHUSI B I03HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CpEeIHEro oOIiero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

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

UCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccuduKanuu, oO0OOIICHHs), pPaCKpbIBATh CMBICT OHOJOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUSIMH);

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIETISIMU;

WCIO0JIb30BaTh OHOJIOTMYECKUE MOHATUS s OObsICHEHUS (DAKTOB U SBJICHHUM KUBOM
MIPUPOJIbI;

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

MIPUMEHATh CXEMHO-MOJIEJIbHbIE CPEJCTBA JAJS MPEACTABICHUS CYIIECTBEHHBIX CBA3CH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3NIUMYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

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 BBINOJNHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpooseM, CocoOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEILHOMY MOUCKY METOJI0B
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH Y4EOHBIX U COIMATBHBIX TIPOCKTOB;

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

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyaJIM3WpPOBATh 3aJady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS 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 M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHWKAX HHPOpMAIHH (TEKCTE y4eOHOTO TOCoOwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTAaBICHHS, KDUTUIECCKU OIICHUBATh €€ JJOCTOBEPHOCTh U HEIIPOTHBOPEUUBOCTH;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIh30BAHMUS PA3IIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAy4YHBIN SI3bIK B KAyeCTBE CpPEACTBAa IMPH pPaboTe ¢ OUOJOTHYECKOU
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU pACIO3HABaHMUS W 3alIUThl  WHGOpMaIu, HWHPOPMAIMOHHOMN
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IMKTHBIX CUTYallUi, YMETh CMAT4aTh KOHPIUKTHI 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:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoI0ru4eckoi mpoodaemMbl, 000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS IPYMIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ TOCTWKEHHIO: COCTAaBIISITh IUIAH JEWCTBUM, PACOPEACNIATh POJU C YU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npejajaraTb HOBBIE MPOEKTHI, OLEHUBATh WJEH C MO3UIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
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 OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYIKax IO OTHOLIEHUIO K JKMBOM IPUPOJE, CBOEMY 3J0POBBI0 U 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTAaBIIATh IJIaH PELICHUs MPOOIeMbl ¢ YIETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

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

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb, OLEHUBATh
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETh OLICHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX [IPY aHAJIU3€E PE3YJIbTATOB ACSITEIBHOCTH;

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 3HaHUS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
NEeSITENbHOCTH 0 TOJYYeHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallUsiX, a TaKXe B pEabHBIX >KU3HEHHBIX CUTYyallUsiX, CBSA3aHHBIX ¢ Ouojorueil. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPECTABIECHBI 110 TOAaM 00yUEHUsI.

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

Cc()OPMHUPOBAHHOCTb 3HAHMM O MECT€ W pOJIM OHOJOIMM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHbBIX HAayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA Ul PELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp:KaHUE OMOJIOIMYECKMX TEPMHHOB M MOHATUI: KU3Hb, KJIETKA,
opraHusM, Merabosu3M (0OOMEH BEHIECTB H  IPEBpallleHHEe JSHEPTrHH), TOMEeoCTa3
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCHPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHbel (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yuenus (0 LeHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pactenuit H. 1.
BaBuioBa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIa/IeTh METOJaMHM HAy4yHOro IO3HAHUS B OMOJIOTMU: HAOJIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIEHUM, OpraHM3alus U IpOBEJCHHE OHOJIOTMYECKOro
SKCIIEPUMEHTA, BBIIIBI)KCHUE THIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY MCCIEIyeMbIMU
BEJIMYUHAMH, OOBACHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAHHBIX HAyYHBIX IOHSATH,
TEOpUi U 3aKOHOB, YMEHHE JIeaTh BBIBO/Ibl HA OCHOBAHUHU TMOJIY4YEHHBIX PE3yIbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK NMPOKAPHOT U IYKapHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHa BEIECTB U
IIPEBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOIO U JHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mel03a, OIJIOJOTBOPEHUS, Pa3MHOXKEHUS, UHIUBUAYAJTbHOTO pPa3BUTHS
opraHusmMa (OHTOT€He3);

yYMEHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOET0 3J0POBbS U 3/I0pOBbsl OKPYKAIOIIMX JIOeH, coOIIofeHus HOPM



IPaMOTHOIO IOBEJCHMUSI B OKpPYKAIOWIEH INPUPOAHON Cpele, NOHMMaHUE HeoOXOIUMOCTU
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble T'eHETUYECKHE 33Ja4d Ha MOHO- M AUTHOpHIHOE
CKpEILMBAHNE, CLEIUIEHHOE HACJIEJI0BaHUE, COCTABIISTh CXEMbl MOHOTMOPUHOIO CKpELIMBaHUS
JUIS TIpE/ICKa3aHusl Hacae0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Ja00paTOPHBIM 000PYIOBAaHHEM;

yMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIMU, HayYHO-TIOMYJISIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHMEHHBIE W YCTHbIE COOOIIeHHs, 00001as
OMOJIOTHYECKYI0O HMH(QOpPMAIUI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
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 ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI 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 OMOJOTUYECKUX TEPMUHOB U MOHATUN: BUJI, TIOMYJSIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHHE, JKoJOrMueckue (aKkTOpbl, HSKOCHUCTEMAa, MPOAYLICHTHI,
KOHCYMEHTBI, pEAYLIECHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamuia, ouoreomeHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (BosounoHHass Tteopuss Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apobliiieBoro cxoactea K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAaHUS B OWOJIOTHU: HAOIIOACHHE U ONMUCAHHE
KUBBIX CHUCTEM, I[IPOLIECCOB W SIBICHUN, OpraHM3alusi U MpPOBEACHHUE OHUOJIOTHUYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJB30BAHHBIX HAyYHBIX IOHSATH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHONW  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIECTB U NMOTOKA SHEPIHU B HIKOCUCTEMAaX, aHTPOIIOTEHHbIX U3MEHEHUI
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMON€OXMMHMYECKMX LUKJIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 11€JIbI0 00eCcTIeYeHns
0€30MaCHOCTH CBOETO 3[0pPOBbS M 3/I0POBbSl OKPYKAIOUIMX JIFOJEH, COOMIONCHUS HOPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIeH NpUPOAHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTU



WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOrMYECKHE 3a/ayl, COCTaBJIATh CXEMBbI IEepeHoca
BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yYMEHUE KPUTHUYECKH OIICHMBATh W HWHTEPHPETHPOBaTh HH(OPMAINIO OHOJOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMUSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM HMH(oOpManM{, HAyYHO-TIONMYJSIPHbIE MaTepuaibl), paccMaTpuUBaTh IJI00AJIbHBIE
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 anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo 4yacoB
Ne HaunmeHoBaHMe pa3aeioB DJIeKTpPOHHbIe (LM (POBbIE) BocnurareabHbIH
KonrpoJububie | [IpakTnuyeckue
n/n U TeM NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCYpPChI KOMIIOHEHT
padoThI padoTsbI
bu6mmoreka [IOK YcTaHoBIIeHHE
https://m.edsoo.ru/7f41c292 JIOBEPUTEITHBIX
Sunexc. YueOuux OTHOIIIEHUM C
1 bronorus kak Hayka 2 0.5 https:/education.yandex.ru/home | oGyuarormumcs,
SKnacc https://www.yaklass.ru | COBCTRYFOMIHX
http://bio.1september.ru
http://biodat.ru/ HOSHTHBHOMY
bu6mmoreka [IOK zz;zz:)flf;nc;{
https://m.edsoo.ru/7f41c292 .
TpeboBaHUH U MPOCHO
Enunas komnekuust nnudpoBbIx N —.
2 JKuBple cCTEMBI M HX 1 00pa30BaTeNILHBIX PECYPCOB ’

OpraHu3anus (school-collection.edu.ru) HX BHMMARHA K
Nachalkacom O6cy)K,HaeMOI/I Ha YpoOKeE
http://www.nachalka.com / uH(OpPMaIIHH,

aKTUBU3ALNU UX
3 XUMHUUYECKUN COCTaB U 8 1 1 bubnuorexa [JOK MI03HABATEIILHOM
CTPOEHUE KIIETKH https://m.edso0.ru/7f41c292 JeATEIIbHOCTH
4 YKusHeneaTenbHOCTh 6 1 Bub6nnoreka IIOK [loByxnenue

KIIETKH https://m.edsoo.ru/7f41c292 obyqatomuxcs
Bubmorexa [IOK cobmroaTh Ha ypoKe

Pazmnosxenue n https://m.edsoo.ru/7f41c292 OOWENPHHATHIE HOPMEI

5 WH/MBUIYalbHOE Pa3BUTHE 5 1 Srnexc. YaeOHHK HOBCNICHUAL, IIpaBUIa

OpraHH3MOB https://education.yandex.ru/home | OOMICHHS €O CTapIIHMHu

SIKnacc https://www.yaklass.ru | (learoruseckumMu



https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/
http://bio.1september.ru/
http://biodat.ru/
http://biodat.ru/
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/

http://bio.1september.ru
.http://biodat.ru/

HacnenctBeHHOCTD U
HN3MCHYUBOCTH OpFaHI/ISMOB

1.5

bubmnoreka LIOK
https://m.edso0.ru/7f41c292

Ennnas xomieknus HHdeOBLIX
00pa3oBaTENIbHBIX PECYPCOB
(school-collection.edu.ru)
Nachalka.com
http://www.nachalka.com /

Cenekuusi OpraHnu3MoB.
OCHOBBI OMOTEXHOJIOTHHA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
Enunas komtexius nudpoBbIx
00pa3oBaTEIbHBIX PECYPCOB
(school-collection.edu.ru)
Nachalka.com
http://www.nachalka.com /

PesepBHOE Bpems

bubnuorexa [JOK
https://m.edsoo0.ru/7f41c292

paboTHUKaMU) U
CBEPCTHUKAMHU
(oOyuarommmucs),
IPUHLMIIBI Y4eOHOU
JTMICIUTUTHHBI U
CaMOOpTraHu3aluH
yCTaHOBKA Ha aKTHBHOE
y4acTHE B PEIICHUN
MIPaKTUYECKUX 3a1a4 (B
paMKax ceMbH,
Opranuzanuu, ropoja,
Kpasi) TEXHOJIOTUYECKOM
U COLIMAIbHOU
HaIpaBJICHHOCTH,
CHOCOOHOCTh
MHULIMAPOBATb,
IUTAHUPOBATh U
CaMOCTOATENNBHO
BBINOJIHATH TAKOT'O poJia
JeSITEeNbHOCTD;
VYrpaBisiTh yd4eOHbIMU
IpyInamMu ¢ LelbIo
BOBJICYECHHUS
oOyJaromuxcs B
nporecc o0ydeHus u
BOCIIUTaHMS,
MOTHBHPYS UX y4eOHO-
MI03HABATEIbHYIO
JeSITeTbHOCTh
YrpaBisTh yd4eOHbIMU



http://bio.1september.ru/
http://biodat.ru/
http://biodat.ru/
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

TPYIIIIaMH C TETbI0
BOBJICUCHUS
0o0yyJaronuxcs B
npouecc o0y4eHus u
BOCITUTAHWS,
MOTHUBHUPYSI UX y4€OHO-
MO3HABATEIBHYIO
JIESATEIIbHOCTh

o0y /IeHHE
00yJaronmxcst
COOJII0/1aTh Ha YPOKE
00IIEePUHATHIE HOPMBI
MTOBEJICHUS, TIPaBHJIa
OOIIEHHS CO CTAPIIUMHU
Y CBEPCTHUKAMU
(oOyuarommmucs),
MIPUHIIUATIBI YICOHOM
JICIIATUTHHBI U
CaMOOpTraHu3aIuH

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

34




11 KJIACC

KosnyecTBo yacoB BocnurareabHbIil
Ne HaumenoBanue KonTpob KOMITIOHEHT
IMpakTuyec | IJAEKTPOHHbIE (LH(PPOBLIE)
n/m | pa3jiejioB U TeM Bcero | HbIe
KHe o0pa3oBaTejibHbIE PeCypPChl
NPOrpaMMmsl padoThI
padoThI
bubmuoreka [JOK [ToOyxieHne oOyvarommxcs
https://m.edsoo.ru/7f41cc74 co0Ir01aTh HA YPOKE
VYuu.py https://uchi.ru 00IIEeTPUHATHIE HOPMBI
1 DBOIOIMOHHAS 9 . . POIII https://resh.edu.ru TIOBEJICHMS, IPABHIIA OOIIEHHS CO
ounosorHst Yun.py https://uchi.ru CTapIUMU (TIe1aroTHYeCKUMHI
SKuacc https://www.yaklass.ru
) pabOTHUKAMMU) ¥ CBEPCTHUKAMU
http://www.eco.nw.ru 5
http://school-collection.edu.ruy | (© yqaf‘ijM“C")’ TTPHHIHATIET
http://biodat.ru/ Y4eOHON TUCIUIITHHBL 1
Bo3HukHOBeHME U caMOOprafHu3arnn
9 paSBUTHE KUHH Ha 9 05 bubmorexa IIOK YCTaHOBJIEHUE JOBEPUTENBHBIX
Jerte https://m.edsoo.ru/7f4lcc74 OTHOIIICHHUIA ¢ 0GYAIOMIMUCH,
CHOCOOCTBYIONIMX MTO3UTUBHOM
bubmmorexa LOK BOCII I/ISITH};O :(Ii AIOIIMMHUCS ’
https://m.edsoo.ru/7f41cc74 P . i
TpeOOBaHUH U IPOCHO YUUTEIS,
Oprannsmbl 1 Flupexc. YaeOHHK IPHBJICYCHUIO UX BHUMAaHUS K
3 S 1 https://education.yandex.ru/hom | P ©
OKpy’Karomas cpena o 00CyKIaeMOli Ha ypOKe
SKnacc https://www.yaklass.ru | ©H(pOpMAaIMK, AKTHBU3AINH UX
http://www.darwin.museum.ru [MO3HABATEIBHOM JCATEILHOCTH;
Bu6mmoreka LIOK noOyKIeHHe 00yJaromnXCs
CoobIecTsa 1 https://m.edsoo.ru/7f41cc74 cobmoaaTh Ha ypoke
4 9KOJIOTHIECKUE 9 1 Annexc.Yuebuuk OOMIENPHHSATEIC HOPMBI
CHCTEMEL https://education.yandex.ru/hom | moBezaeHus, npaBuiia OOIIEHHS CO
e CTapIIMMU (TIeJarOTUICCKUMU
SIKnacc https://www.yaklass.ru



https://m.edsoo.ru/7f41cc74
https://www.yaklass.ru/
http://www.eco.nw.ru/
http://school-collection.edu.ru/
http://biodat.ru/
http://biodat.ru/
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://www.yaklass.ru/
http://www.darwin.museum.ru/
https://m.edsoo.ru/7f41cc74
https://www.yaklass.ru/

http://www.darwin.museum.ru

) PesepBHOE Bpems

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

paboTHUKAMU) ¥ CBEpCTHUKAMU
(oOyuaromuMucs ), IPUHIIMUIIBI
y4eOHOU TUCHUTIIMHBI U
CaMOOpraHu3alUuH

Y1paBasTh y4eOHBIMH FPYIIIIAMHA
C IIETIHIO BOBJICUCHHS
00ydJaronuxcs B

npoiiecc 00y4eHUsl U BOCIIUTAHUS,
MOTHUBHUPYSI UX y4€OHO-
MO3HABATEIIBHYIO

JIESATEIIbHOCTh

Y1paBasTh y4eOHBIMH TPYIIIIAMHU
C TIETIHIO BOBJICUCHHSI
00ydJaronuxcs B

nporiecc 00y4eHUsI U BOCITUTAHUS,
MOTHUBHPYS HX y4eOHO-
M03HABATEIHHYIO

NeSITeITbHOCTh

OBILIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34

2.5



http://www.darwin.museum.ru/
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosuuecTBo yacos Jlara DJIeKTPOHHBbIE HU(PPOBHIE
) Tema ypoka Konrpoasubie | [IpakTuyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 buostorus B cuctemMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
5 [IpakTnueckas padora Ne 1 1 05 bubnuoreka [JOK
«Mcnonp30BaHme Pa3IUYHBIX METOJIOB ' https://m.eds00.ru/863e6122
MIPU U3YYICHUH OUOJIOTUYECKUX OOBEKTOBY
3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 bu6mmoreka [IOK
U3y4eHHE https://m.edso0.ru/863e6564
4 XUMHYECKHI coCcTaB KIETKU. Boma u 1 bu6mmoreka [IOK
MUHEPAIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHe OSIKOB 1 https://m.eds00.ru/863e6b72
depMeHTh — OUOJIOTHYECKUE
KaranuzaTopsbl. JlaboparopHas padora Ne 1
6 «3yyeHne KaTamuTH4YeCKONH aKTUBHOCTH 1 0.5 Bubmiorexa LIOK
https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WITH
KaTaJias3bl)»
bu6mmoreka [JOK
! Yroenozt. Jlmmm L https://m.edso0.ru/863e6870
8 Hyxneunnossie kucnotsl. AT® 1 bubnmorexa HOK

https://m.edso0.ru/863e6d5c¢c



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.edsoo.ru/863e6d5c

I/ICTOpI/IH 1 MCTOABI U3YUCHUS KIICTKH.

bubmuoreka [JOK

o Knerounas Teopus https://m.edsoo.ru/863e6e88
Yuu.py https://uchi.ru
POII https://resh.edu.ru
Yuu.py https://uchi.ru
SKnacc
10 KiieTka Kak 1enocTHas )K1Basi CHCTEMa https://www.yaklass.ru
http://www.eco.nw.ru
http://school-
collection.edu.ru
http://biodat.ru/
CrpoeHue s3yKapuoTHYECKOUN KIIETKHU.
JlabopaTtopnast pabota No % «3yuenue BuGmorexa LIOK
1 CTPOCHHSI KJIIETOK IiaCTeHI/H/I, KUBOTHBIX, 05 htts://m.edsoo.ru/863e60
rpuOOB 1 OaKTEepUi 10 MEKPOCKOTIOM Ha httos://m.eds0o.ru/863e716¢
TOTOBBIX MUKpPOIIpEIiapaTax u ux
OTIMCAHUE)
bu6mmoreka [JOK
12 OOMEH BelIEeCTB WK METAa00IN3M https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
13 dorociiTes. Xemocres https://m.edsoo0.ru/863e7c98
14 DHepreTudeckuii o0OMeH bubmorexa LIOK
https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MK KIeTKU. [{enenue
KJIeTkH. MuTo3. JIlaboparopHas padora Ne
15 3 «HaGmnronenue MI/ITor;a Bl:I)(JIeTIE)aX 0.5 bubmorexa HOK
https://m.edsoo.ru/863e7dc4
KOHYHMKa KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOTpernaparax»
16 buocunres 6enka. Peakius MaTpuuHOTO bubnuorexa [IOK



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

CHHTE3a https://m.edso0.ru/863e796e
bubmuoreka [JOK
17 Tpancmauus — rocurres denxa https://m.eds00.ru/863e796e
bubmmoreka [{OK
18 Hexnerounsie hopmbl )KU3HA — BUPYCHI https://m.eds00.ru/863e7540
bubmmoreka [{OK
19 ®opMbI pa3MHOKEHUS OPraHIU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnnorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MOJOBBIX
kietok. OmronoTBopenue. JlabopatopHas
21 pabota Ne 4 «Iljlsyqeine CTpoeHI/IlzI ’ 0.5 Bubnuorexa LIOK
https://m.edso0.ru/863e81b6
ITOJIOBBIX KJICTOK Ha TOTOBBIX
MHKpOIIpenapaTax»
22 NunuBuayanpHOE pa3BUTHE OPraHU3MOB Bubnuorexa LIOK
https://m.edso0.ru/863e8436
23 I'eneTrnka — Hayka 0 HaCIEICTBEHHOCTU U bu6mmoreka [JOK
M3MEHYHUBOCTH https://m.edso0.ru/863e862
3aKOHOMEPHOCTH HACJICAOBAHUS
24 an/I3HaKo§. MOHorI/I6pI/II;[Hoe bubmmorexa LIOK
https://m.edso0.ru/863e8878
CKpEIIUBaHUE
JluruOpuHOE CKpeInBaHue. 3aKOH bu6mmoreka [JOK
25
HE3aBUCHUMOI'0 HACJIeI0BAHUS IIPU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOE HaclleZIOBaHUE MPU3HAKOB.
26 JIaGopatopHas pabota Ne 5 «M3yuenue 05 bubnuoreka [IOK

PE3YyJIbTATOB MOHOFI/I6pI/II[HOF0 u
,I[I/II"I/I6pI/I,Z[HOFO CKpCLIMBAaHUA Yy

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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

Ip030(UITBI HA TOTOBBIX
MHUKpOITperaparax

I'enernka mona. HacnenoBanue bu6mmoreka [{OK
27 1
MPU3HAKOB, CLEIUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacneacTBenHas
M3MEHUUBOCTb. JlaboparopHas paboTa Ne
6. 3ydueHne MoaudrKamOHHOH bubnuoreka [JOK
28 1 0.5
W3MEHYMBOCTH, TIOCTPOCHHUE https://m.edsoo.ru/863e8efe
BApUAIIMOHHOTO Psijia U BapHAIIMOHHON
KpHBOW»
HacnencrBennas N3MEHYHBOCTE.
29 JlabopaTtopHnas pabota Ne 7. «AHanm3 1 05 bubmuorexa [JOK
MyTanui y 1po30(Quibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHKpOIIpenapaTax»
bu6mmoreka [IOK
30 Perteritka viexopeia 1 https://m.edsoo0.ru/863e8d78
PeseprubIit ypok. O6001IEHNE TIO TEME
31 «HacienctBeHHOCTh U N3MEHUYUBOCTD 1
OpraHU3MOBY
32 Ceneknus Kak HayKa M TIpoLiece 1 bubmorexa HOK
https://m.edsoo0.ru/863e9214
33 Metoanl 1 TOCTHIKEHUS CEJIEKITUN 1 bu6mmoreka [JOK
pacTeHuil 1 )KMBOTHBIX https://m.edsoo.ru/863e9214
34 buoTtexHo0THs Kak OTpacib 1 bubnunoreka [JOK
MIPOU3BOJICTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 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 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka Kontpoasnbie | IlpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmmorexa [TOK
https://m.edsoo.ru/863ea20e
9 Wcropus pa3BuTus npeacraBieHuii 00 1 bubnuorexa [JOK
9BOJTIOIHH https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Murkpoor oo 1 https://m.edsoo.ru/863e9cle
[Tomymsius Kak 2JIeMEeHTapHas eIuHUIA
4 BHJIa ¥ 3BOtOIMH. JlaboparopHas paboTa 1 05 bubnuoreka [JOK
Ne 1 «CpaBHeHue BUIOB 110 ' https://m.edso0.ru/863e99c6
MOP(}OJIOTHIECKOMY KPUTEPUIO»
5 JIBmKyImue cuitbl (3JIEMEHTapHBIC 1 bubmuorexa [JOK
(baKTOpHI) SBOIOLUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 https://m.eds0o.ru/863e9ed0
PesynbTathl 3BOMIONNN:
MPHUCIIOCOOJICHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padoTa 1 05 bubnnoreka [JOK
Ne 2 «Onucanue npucrocoOICHHOCTH ' https://m.edsoo.ru/863e9fde
OpranusMa 1 €€ OTHOCUTEILHOTO
XapakTepa»
8 HampaBnienus 1 myTH MakpOd3BOIIOIHH 1 Bubmiorexa LIOK
https://m.edso0.ru/863e9cle
9 HeobpaTtumocTs 3BoMOLIINN 1



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

Hcropus xu3Hu Ha 3emiie U METObI €€

10
U3Y4YEHUS
11 ['MnoTe3bl NPOUCXOXKIACHUS KU3HHU HA bubnuorexa [JOK
3emie https://m.edsoo.ru/863ea5a6
Pa3BuTue )xu3HM Ha 3emiie 10 3paM U bubnuorexa [JOK
12
nepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE dTaIbI SBOJIIOIIN N
ACTUTCJIBHOI'O U JKUBOTHOI'O MHpa.
13 pHpaKTquCKa;I pabora Ne 1 «H?;yll)IeHI/IC 0.5 bubmmorexa LIOK
9 https://m.edsoo.ru/863ea8bc
HUCKOITa€MBIX OCTAaTKOB paCTCHUU U
JKUBOTHBIX B KOJIJICKITUAX»
14 CoBpeMeHHas cucTemMa OpraHu4ecKoro bubnuorexa [JOK
Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) https://m.eds00.ru/863eac2c
16 JBwxymue cuitbl (hakTopsl) bubmuorexa [JOK
aHTPOTIOTEHE3a https://m.edsoo.ru/863ead44
Yuu.py https://uchi.ru
POIII https://resh.edu.ru
Yuu.py https://uchi.ru
SKnacc
17 OCHOBHBIE CTAJUH BOJIFOLIMH YEIOBEKA https://www.yaklass.ru
http://www.eco.nw.ru
http://school-
collection.edu.ru
http://biodat.ru/
18 Yenoseueckue packl ¥ IPUPOJAHbIE bubnuoreka [IOK

ajJalrTalnruy 4€JI0BCKa

https://m.edsoo.ru/863eaea?2



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

PesepBHeIit ypok. O000IICHHE 1O TEME

19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HH HA
3emie»
20 DKoJIOTHs KaK HayKa
Cpenbl 0OUTaHUS U SKOJIOTHYECKUE bubnuorexa [JOK
21
baxTopsl https://m.edsoo.ru/863eafec
AoGuoTtudeckue aktopsl. JlabopaTtopHast
pabota Ne 3. «Mopdonoruueckue
29 0COOEHHOCTH PAaCTCHUI U3 Pa3HbIX MECT 05 bubnuorexa [JOK
oburtanusi». JlabopatopHas padora Ne 4. https://m.edsoo.ru/863eb10e
«BrusiHUE cBETa HAa POCT U Pa3BUTHE
YepEeHKOB KOJIeycay
bu6moreka [IOK
23 brotireckie (akToph https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
24 nonyssinud. [IpakTudeckas padora Ne 2 05
«[ToAcY€T MIOTHOCTH MOMYJISLUN pa3HBIX
BHJIOB PaCTEHUII»
bu6mmoreka [JOK
25 Coo01ecTBa OpraHu3MoB — OHOIIEHO3 https://m.eds0o.ru/863eb46a
26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) bubmmorexa LIOK
https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN HIKOCUCTEMBI.
27 Dxkojoruueckue nupamusl. CBocTBa bubmorexa HOK
https://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus
Vuu.py https://uchi.ru
28 [IpupoiHBIE 3KOCHUCTEMBI POLI https://resh.edu.ru

VYuau.py https://uchi.ru



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

SKnacc
https://www.yaklass.ru
http://www.eco.nw.ru

http://school-
collection.edu.ru
.http://biodat.ru/
29 AHTpPOINIOT€HHBIE SKOCUCTEMBI 1
30 buocgepa — riobanpHas sKocucTeMa 1 bubnnorexa [JOK
3emsn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [JOK
onochepsr https://m.edsoo0.ru/863ebd16
32 YenosevecTBo B Onochepe 3emin 1
33 CocytiecTBoOBaHUE MTPUPOIBI U 1 bubmuorexa [JOK
YeI0BeYCCTBA https://m.edsoo.ru/863ebale
34 PesepBubIit ypok. O6001IEHUE TEMBI 1
«Coo0111ecTBa 1 3KOJIOTUYECKHE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 55

I[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 knacce/ [Maceunnk B.B., Kamenckuii A.A., Pyonos A.M. u napyrue /Ilox pex.
[Taceunuka B.B., AxumonepHoe o6mectBo «M3narensctBo «IIpocBemenue»

* buonorus, 11 kacc/ [Naceunuk B.B., Kamenckuit A.A., Py6oros A.M. u apyrue /Tlox pen.
[Taceunuka B.B., AknnonepHoe o0uiectBo «M3narensctBo «lIpocBenienne»

METOAUYECKUE MATEPHUAJIbI IJISA YUUTEJIA
IMaceunuk B.B., HIBenos I'.I'., Epumona T.M. buonorus. PaGoune nporpamMmsl.

[Ipenmernas nunuus yueoHukos "Jlunus xu3uu". 10-11 xinaccel

[Taceunuk B. B. I119 Buonorus. 10—11 knaccsl. bazoBelil ypoBens. [loypounsie
pa3zpaboTku.: yueb. mocodue s oomeoopazonar. opranuzanuii / B. B. [laceunuxk, I'. T
[IsemnoB, T. M. EdpumoBa. — 2-e u3s., ctep. — Mocksa : [IpocBemenue, 2023. — 230 ¢c. —
(JIuHuA KU3HN).

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
DneKTpOoHHBIN 00pazoBaTenbHbIN pecype 'S cnam EID.

Cpennee oOuiee o0pazoBaHue. YUeOHbINH MOJIYJIb IO PEIICHUIO TPYAHBIX 3a/IlaHUH 110
yueOHOMY

npeamery "buosiorus”. 10 -11 kmaceer”, AO U3gatensctBo" [IpocBemienue" DeKTpoOHHBII
obOpasoBartenbHbIN pecypc” Jomantaue 3ananus. CpeaHee obmiee obpazoBanue. buomorus",
10 -

11 ximace, AO U3parensctBo "[IpocBemenue” Tpenaxep "Ob6nako 3nanuii". buomorus. 10-
11

knacce, OO0 "dusukon JIad"
Anpexc. YueOnuk https://education.yandex.ru/home
SIKunacc https://www.yaklass.ru

http://bio.1september.ru

.http://biodat.ru/

DnekrponHas Gopma yueonuka. POII https://resh.edu.ru
Enunas xoyuteknus mudpoBeIix 00pa3oBaTebHBIX pecypcoB (school-collection.edu.ru)

OIEHOYHBIE MATEPHAJIBI

CIHEIIU®UKALUA
[IpoBepounas padora o Teme: " [{uronorus"

Ha3navyenue padoThI — OLIEHUTH COOTBETCTBUE 3HAHUN, YMEHUI U OCHOBHBIX BUJIOB
y4eOHO IeITeTbHOCTH, 00yJaromuXcsi TPEOOBAHUAM K IJIAHUPYEMBIM pe3yJibTaTaM
oOyuenus nmo remam " [{utonorus"

1. TlpoBepsieMble NJIAHUpPYeMble Pe3yJIbTAThI:

OOyyaromuiics HAy4YUTCS:

® PACKpBIBATH POJIb OMOJOTUYECKUX OOBEKTOB B IPUPOJIE U )KU3HU YEIOBEK;

¢ BBIACIIITL CYHICCTBCHHBIC IMPU3HAKU OHOJIOTUYECKHX OOBEKTOB M mponeccos,
XapaKTCPHBIX JJIA KIICTOK PA3HBIX HAPCTB;


https://www.yaklass.ru/
http://bio.1september.ru/
http://biodat.ru/
http://biodat.ru/

® OCYILIECCTBIIATh

OCHOBE CPaBHEHMSI,;

KIACCU(PUKAIUIO  OMOJIOTUYECKUX OOBEKTOB Ha  OCHOBE
OIIPEEICHUS UX IIPUHAUICKHOCTHU K OIIPEACIICHHOM IPYIIIIE;
¢ CpaBHHBATb 6I/IOJIOI‘I/I‘-ICCKI/IC O6'beKTBI, ACJIaTh BBIBOABI W YMO3AK/IIIOYCHHA HaA

® YCTAHABJIMBATh B3aUMOCBS3U MEXKIY OCOOECHHOCTSAMM CTpPOEHUS U (YHKIUSIMU
KJIETOK (OpPraHOU OB KJIETOK);
KIIACCU(PUKAIUIO  OMOJOTHYECKMX OOBEKTOB HAa  OCHOBE
ONpCACIICHUA UX ITPUHAIJICIKHOCTH K OHpGI[GJIGHHOﬁ TpYIIIC,

¢ pasjiM4yaTbh 110 BHCIIHEMY BHUAY, CXE€MaM H OIIMCAaHHAM PCaJIbHLIC OHMOJIOrNYECKUE
O0BEKTHl WIH UX I/1306pa)K€HI/I$[, BBIABJIAA  OTIIMYUTCIBHBIC IMMPHU3HAKA OMOJIOTHYECKUX

® OCYIIECTBIIATh

00BEKTOB;

® HCIIOJIBb30BaTh MECTOAbI Onojorudeckoi HayKu: Ha6J'IIOI[aTB N OIIMChIBATh KIICTKH

Pa3HBIX LAPCTB JKUBOW IPUPOIBI.

OO0yyaromuiicss MOJy4YUT BO3MOKHOCTh HAYUYUThCH:
® HaXOJUTh MH(GOPMALMIO B HAYYHO-NOMYJISPHON JHUTEpaType, aHaIU3UpPOBATh U
OIICHUBATH €€, IEPEBOIUTD U3 OJHOM (POPMBI B APYTYIO

2. XapakTepuCTHKAa CTPYKTYPHI U cojiep:KaHusi padoThI
[IpoBepounas paboTa coaepKUT 9 BapUaHTOB.

Kaxxnpiit BapuanT paOoThl COAEPKUT 5 3aJaHHI MOBBIILIEHHOTO YPOBHS CJIOKHOCTH.

3ananus Nel-3 TpeOyrOT MOJHOTO pa3BEpHYTOTO OTBETA.

3aganue Ne4 ycTaHOBIIEHHE COOTBETCTBHSI 3JIEMEHTOB JIBYX MH(MOPMALMOHHBIX PSIOB
(B TOM umuclle 33JaHue Ha BKIIOYEHUE MPOIYLIEHHBIX B TEKCTE TEPMHUHOB M INOHATHUH, Ha
COOTHECEHHE MOP(OJIOTMYECKUX IPU3HAKOB OPraHW3Ma WU €ro OTIEIbHBIX OPraHoB C
IPEUI0KEHHBIMU MOJEIISIMU 110 33JaHHOMY aJITOPUTMY).

3amanust NoS5 Ha mpuUMeEHEHHE OMOJIOTMUECKHX 3HAHHWM IS PEUICHUs MPaKTUYECKUX

3a1ad4.

Ne YpoBennb
3aJaHUA  CJI0KHOCTH
1 [ToBbIIEHHBII
2 TToBrBIIIEHHBIH
3 TToBrBIIIEHHBIH
4 TToBrBIIIEHHBIH
5 TToBrBIIIEHHBIH

Makc

oamn KIC
2 2.1

2 2.4

2 2.4

2 2.4

2 2.2

KonTposmpyemsie 3j1emt

COBpeMeHHaH KJICTOYHAs TCOPUA, €€ OCHOBHBIC IMOJIOKCHUA, POJIb B
KapTHUHbLI MHpPA. PasButne 3nanui o xierke. Kierounoe CTPOCHHUC O
JA0Ka3aTCJIbCTBO POACTBA JKUBOM IIpUpOAbI.

Crpoenue kineTku. B3auMocBs3b cTpoeHus U (yHKIUN YacTel U op
Crpoenue kineTku. B3auMocBs3b cTpoeHus U (PyHKLIUN YacTel U op
Crpoenue kineTku. B3auMocBs3b cTpoeHus U (PyHKIUN YacTel U op

Mnoroo6pasue kietok. IlpokapuoTsl u sykapuotsl. CpaBHUTEIbHA
rpuooB.

IIpoBepounas padora no teme: "uronorus"



Bapuanrt 1
1. IToyeMy KIETKY CUMTAIOT CTPYKTYPHOU U (PYHKIIMOHAIBHOHN €MHULICH KUBOTO?
2. OyHKIIMY MUTOXOHAPHUI U pHOOCOM.
3. Crpoenue u Busi JIIC.
4. YcraHOBHTE IOCJIEA0BATEIbHOCTD NIPOLECCOB, IPOUCXOASIIMX NIPH (parouuTose.

1) mocTymiieHrHe MOHOMEPOB B IUTOILIA3MY

2) 3axBaT KJIETOYHOW MEMOPaHOU MUTATEIbHBIX BEIIECTB
3) THIPOJIU3 MOJIUMEPOB 10 MOHOMEPOB

4) oOpa3zoBaHue (HaroIUTO3HOTO My3bIPbKa BHYTPH KIETKH

5) cnusHEE (HAaroIMTO3HOTO My3bIPbKA C JIN30COMOM
5. Bce nepeunciieHHbIe HUKE TEPMUHBI, KPOMe ABYX, NCIIONB3YIOT IJIsl OTIMCAHUS KIIETKH,
n300paxEHHOM Ha pucyHke. OnpeaenuTe 18a TEPMUHA, «BBITAIAIOIINX» U3 OOIIEro CIHCKa,
Y 3anUIuTe B TaOMuy mu@phl, 0 KOTOPHIMU OHH YKa3aHBbI.
1) 3amkuytas mosekynaa JJHK
2) me3ocoMa
3) MeMOpaHHbBIC OPraHOHIbI
4) KIeTOYHBIN IIEHTP

5) Hykimeous

CINEHU®UKAIIMS KOHTPOJIbHOM PABOTHI
o TeMaM «3aKOHOMEPHOCTH HAcJIeJ0BaHUs MPU3HAKOB», «<3aKOHOMEPHOCTH
U3MEHYUBOCTH», «CelleKUHs PACTeHHUIl, ;)KHBOTHBIX U MUKPOOPTaHU3MOB»

Ha3HayeHne KOHTPOJIbLHOW PadoOThI — OLEHUTH COOTBETCTBUE 3HAHWH, YMEHMH U
OCHOBHBIX BHJIOB y4eOHOM JESITEIbHOCTH, OOY4aroUIUXCs TPeOOBAaHUAM K IUIAaHUPYEMbIM
pe3yibTaTtaM 00ydeHus 1o TeMe «3aKOHOMEPHOCTH HACJIeOBAHUS IPU3HAKOBY.

3. IIpoBepsiemble IUIAHMPYeMbIe Pe3yJIbTAThI:

OOyyaromuiics HAy4YUTCS:

® XapaKTepU30BaTh METO bl M3yUEHUS XapaKTepa Hacle0BaHUs IPU3HAKOB;

® AHAIM3UPOBATh TEHOTUII KaK CUCTEMY B3aUMO/ICHCTBYIOIIMXT€HOB OpraH13Ma;

e OO0BACHATH MEXAHU3MBI NI€pelaun HACIEeICTBEHHOCTH y OPraHU3MOB;

® XapaKTepU30BaTb OCHOBHbIE (POPMBI M3MEHUMBOCTH, MyTAalUd, MX 3HAYCHHE IS
MIPAKTUKU CEJIbCKOTO X0351MCTBA M OMOTEXHOJIOTHH;

®[IPUBOJUTH  TPUMEPBl  IPOSBICHUS  HACIEACTBEHHOCTM W  HM3MEHUYUBOCTH
OpraHU3MOB;

®BBISBIIAATh, OIMCBHIBATH  IPU3HAKU TPOSIBIICHUS  HACIEACTBEHHBIX  CBOMWCTB
OpPraHU3MOB U UX U3MEHUNBOCTH;

® XapaKTE€pU30BaTh POJIb YCIOBUI BHEIIHEN CPEIbl B pa3BUTUN U IPOSIBICHUU
IIPU3HAKOB U CBOWCTB OpraHU3Ma;



®Ha3bIBaTh M XapaKTEpPU30BaTh METOJbI CEJIEKIIMU PACTEHUM, >KUBOTHBIX W
MHKPOOPTraHU3MOB;

¢ 000OCHOBBIBATh 3HAYCHHUE CEJICKLUUU JUIi PaA3BUTUS  CEIBbCKOXO3SHCTBEHHOTO
MIPOU3BOJICTBA, METUIIUHCKOU, MUKPOOHOJIOTHYECKOM U APYTHX OTpacield MPOMBIIIICHHOCTH;

® BLISIBJISITh M XapaKTEPHU30BATh COBPEMEHHBIC JTOCTHXKCHUSI HAYKH B HCCICAOBAHHUSIX
HACJIEICTBEHHOCTU U U3MEHYMBOCTHU.
OO0yuarouuiicst MOJY4YUT BO3MOKHOCTh HAYUYHTHCSH:

® HAaXOJUTh WH(GOPMAIMIO B HAYYHO-IIOMYJISIPHON JHMTEpaType, aHAIU3HPOBATh M
OIICHUBATH €€, TICPEBOIUTH U3 OJTHOM (POPMBI B APYTYIO
JloKyMeHTBI, onpeesonye coaepkaHue KOHTPOJIbHON padoThl

CopnepxaHue KOHTPOJIBHOM paboThl ompenensercs Ha ocHoBe DenepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHIapTa OCHOBHOTO 0O0IIero oOpa3oBaHus (MpUKa3
Muno6pazoBanus Poccun ot 17 gexadbps 2010 r. Ne 1897 «O6 yrBepxkaenun dhenepaibHOTO
rocy/lapCTBEHHOI0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO O0IIIET0 00pa30BaHUs»).

4. XapakTepMCTHKA CTPYKTYPHI H COAEPKAHUS KOHTPOJIbHOI padoThl

Kaxxnplii BapuaHT KOHTPOJIBHON pabOThl CONEPXKUT 22 3aJaHusl, Pa3IUYaroIIUXCs
(hopMOi 1 YpPOBHEM CIIOKHOCTH.

3amanuss Nel Ha aHanu3 pHCYHKa, MpEJICTaBICHHE HHPOpPMAIMK O METo/Aax
UCCIIeIOBAaHUS

3amanus Ne2-Nel4 ¢ BeIOOpOM OTBeTa B BHJIE OJHOW HUQPHI, COOTBETCTBYIOIICH
HOMEpY NMPaBUILHOTO OTBETA.

3amanust Nel15-Nel7 ¢ BBIOOPOM M 3aMHCHIO TPEX BEPHBIX OTBETOB M3 TIATH.

3aganusaNel 8-Nel9 Ha YCTaHOBJICHUE COOTBETCTBUSI 3JIEMEHTOB JIBYX
MH(OPMALIMOHHBIX PAIOB (B TOM 4HMCIE 3aJaHHE HAa BKJIIOYEHHE IMPOIYIIEHHBIX B TEKCTE
TEPMHUHOB U MOHATHI, HA COOTHECEHHE MOP(OIOTrHYECKUX MPU3HAKOB OpraHU3Ma WU €ro
OTJIETIbHBIX OPTaHOB C MPEAI0KEHHBIMUA MOJIEISIMU 110 33JJAHHOMY alTOPUTMY).

3amanne Ne2(0 Ha ompejAesieHHE IOCIEA0BATEIIBHOCTH OHMOJIOTMYECKUX TIPOIECCOB,
SIBJICHUH, 0OBEKTOB.

3amanus No21 Ha paboTy ¢ TeKCTOM, IpeJoiarampliiee UCroiab3oBaHue nupopmanuu
U3 TeKCTa KOHTEKCTHBIX 3HAHUM JIUIsl OTBETA Ha MMOCTABJICHHBIE BOIIPOCHIL.

3amanust Ne22 Ha mpUMEHEHUE OMOJOTHYECKHX 3HAHHWH I PEIICHUS MPAKTUYECKUX
3azad.

5. PacnpenesieHue 3alaHiii KOHTPOJILHOI PadoThI MO0 MPOBePsieMbIM YMEHHUSIM

KoutponpHast pabota pa3pabaTbiBaeTcs HCXOI U3 HEOOXOJIUMOCTH IPOBEPKU
CJIEYIOIIUX BUIOB JESTEIbHOCTH:

1. Bnagenue OCHOBHBIM MOHATHIHBIM alapaToM HIKOJBHOTO Kypca OHOJIOTHH.

2. Pemenue 3a1a4 pa3IuyHOro TUIA U YPOBHS CIOKHOCTH.

3. Ucnonb3oBaHue MPUOOPETEHHBIX 3HAHUW HW yMEHUH B  IPAKTHUYECKOM
JesITeNIbHOCTH U TIOBCEHEBHOM JKH3HHU.

6. Pacnpenesienue 3a1aHuii KOHTPOJIbHOH PaGoTHI 10 YPOBHSIIM CJI0KHOCTH

B koHTponbHOW paboTe NpeaCTaBICHbI 3aJaHHsl Pa3HBIX YPOBHEW CIOKHOCTH:
6a30BOr0, MOBBIIIEHHOTO, BBICOKOTO.

3amanus 6a30Boro ypoBHSI CHOKHOCTH (Nel-Nel4) — 710 3amaHusi, MpoBEpSAIOIINE
CIIOCOOHOCTh OOY4YaIOIIUXCSl MPUMEHSITh HAauOoJee Ba)KHbIE OMOJIOTUYECKUE TMOHSATHUS IS
OOBSICHEHUSI  CYIIECTBEHHBIX MPHU3HAKOB OHOJOTHYECKHMX OOBEKTOB U  MPOIECCOB,
XapakTepHBIX Ui HHUX, a Takke yMeHHue paboTarh ¢ wuHbOpManueld OUOIOTHYECKOTO
coJiepkaHus (TEKCT, pUCYHOK, poTorpadusi pearbHOr0 00bEKTa).

3a/aHusl MOBBILIEHHOTO YPOBHS CJIOKHOCTH HAIllPaBJICHbI:

- Ha TMPOBEPKY YMEHHS TIPOBOJUTH CPABHUTENBHBI aHAU3 XapaKTePUCTHK
onosornueckux cucreM (Nel5-Nel7);



- Ha YCTaHOBJICHHE COOTBETCTBUS JIEMEHTOB JBYX MH()OPMAIMOHHBIX psmoB (Nel8-
Nel9);

- Ha OIpeJesieHue TMOCIeI0BATeIbHOCTH OHOJOTMYECKHX IPOLECCOB, SBICHUH,
00BekTOB (Ne20).

3aaHusi BBICOKOTO ypoBHS ci0xHOCTU (Ne21, 22) HanpaBiieHbl HA IPOBEPKY YMEHUM
pabotare ¢ TaOIUIEH, Mpearoararonee HCIoJb30BaHHe WHPOPMALUU U3 TAOJIUIBI IS
OTBETa HA MOCTABJCHHBIC BOMPOCHI W MPHUMEHATh OMOJIOTMYECKHE 3HAHHS Ui PELICHHUS
MPAKTUYECKHX 3a/1a4.

B tabnuue 1 npeacraBineHo pacnpeseneHue 3aJaHuii 0 YpOBHSAM CI0KHOCTH.

Tabnuna 1
Pacnpenenenue 3aanuii o ypoBHSIM CIIOAKHOCTH

YpoBeHb Komnuectso Maxkcumanbhbiii | [lponeHT mnepBuuHOro Oasia

CII0KHOCTH 3a/1aHUI NEpBUYHBIN Oany | 32 3aJaHusd JAHHOTO YpPOBHS

3a/1aHUs CJI0KHOCTH oT
MAaKCUMaJIbHOTO TEPBUYHOIO
Oasma 3a BCclO  pabory,
pasHoro 30

BasoBrrit 14 14 43,7

IToBBIIIEHHBIA 6 12 37,5

Brrcokuii 2 6 18,8

Hroro 22 32 100

7. Kputepuu ouleHUBAHUSI KOHTPOJILHOI padoThI

3amaHue C BBIOOPOM OTBETAa CYMTACTCS  BBIMOJHEHHBIM,
00yJaroIIMMCcs HOMEp OTBETA COBITAJIAET C BEPHBIM OTBETOM.

3a OTBET Ha 3aJ]aHNEe HAa MHOYKECTBEHHBIN BBIOOD BBICTaBIIsICTCS 1 6ast, eciii B OTBETE
yKa3aHsbl JIB€ JIt00bIe ITU(PBI, MPEACTaBICHHBIC B 3TaJOHE 0TBETa, U () 0aJTOB BO BCEX IPYrUX
cnydasx. Ecim sx3aMeHyeMbIil yKa3bIBaeT B OTBETE OOJIBIIIE CHMBOJIOB, Y€M B MPAaBHUILHOM
OTBETE, TO 32 KaXK/IbIN JIMIITHUNA CUMBOJI CHUXKaeTcs 1 6amr (o 0 6aIoBBKIFOUUTEIEHO).

3a OTBET Ha 3aJlaHUs HAa YCTAHOBJICHWE COOTBETCTBHUS BBICTaBJsieTCs 1 Oami, ecnu
JOTyITIeHa O/THa omroOKa, 1 () 6aJToB, €CJIM TOMYIIEHO JIBE M 00JIee OITHOKH.

3a OTBET Ha 3aJaHUE HA OMPEIEICHHE IOCIIEI0BATCILHOCTH IPOIECCOB, SBIICHUM,
00BbeKTOB BBICTaBisAETCS 1 Oaui, eciau Ha JIOOBIX JBYX IMO3UIUSAX OTBETA 3alMCaH HE TOT
CHUMBOJI, KOTOPBIM TMpEJCTaBJeH B dTajoHe oTBera. Eciam ommOOK OOJbIEe, TO CTaBUTCS
06amnos.

3amanus Ha paboTy C TEKCTOM, IpEAroJiararoliee MCHojib30BaHue MHPOpMAIUU U3
TEKCTa KOHTEKCTHBIX 3HAHUW JJI1 OTBETAa Ha IOCTaBJCHHBIC BOMPOCHI WU Ha TPUMCHCHHUE
OMOJIOTMUECKHMX 3HAHUU IS PEIIeHUs MPAKTHYECKUX 3a]1a4 OLICHUBAIOTCS B 3aBUCUMOCTH OT
MOJIHOTHl U TPABUIBLHOCTH OTBeTa. MaKCHMallbHBIM Oail 3a 3aJaHue C pa3BepHYTHIM
OTBETOM COCTaBJIET 3 Oajia.

MaxkcumanbHblid  Oanm  3a  BbIMoNHeHHEe paboTel — 31. Ha ocHoBe Oannos,
BBICTABJICHHBIX 32 BBITIOJHEHUE BCEX 3aJaHHil paOOThI, MOACUYUTHIBACTCS MEPBUYHBIN Oas,
KOTOPBII MEePEeBOAUTCS B OTMETKY IO MATHOATUIBHOM IiKane (Tabnuia 2).

€CI  BBIOpAaHHBIN

Tabmumna 2
ITepeBon 6amioB B OTMETKY MO MATHOAIIILHON IIKaJIe

KosanuectBo 0a/110B PexoMenayemas OlleHKA

26-32 5

20-25

4
12-19 3
0-11 2




8. IIpo0TKNTEIbHOCTh KOHTPOJILHOMH padoThl
[IpumepHOE BpeMsl Ha BBIIIOJIHEHUE 3aJJaHUI COCTABIISAET:

e 115 3aaHMi 0230BOTO YPOBHSI CIIOKHOCTH — OT | 70 2 MuH,;

® A SaI[aHI/II\/JI IMOBBIIICHHOT'O YPOBHA CJIIOKHOCTH — OT 2 a0 5 MMHH,

e ISt 33JJaHUI BBICOKOTO YPOBHS CJIOKHOCTH — OT 5 110 10 MuH;
Ha BbInonHeHue Bcell KOHTPOJIBHOM pabOThl OTBOAUTCS 45 MUHYT.
9. lonoJiHUTE/IbHBIE MaTepPUAJIbI U 000py/I0BaHHe

[Ipyu BHINOJHEHUH 33JaHUIl MOYKHO IOJIb30BAThCS YEPHOBUKOM. 3alMCH B YEPHOBUKE

HC YYUTBIBAIOTCA IMPU OUCHUBAHHUN pa6OTI)I.

OBOBIIEHHBIN IJTAH BAPUAHTA KOHTPOJIbHOM PAEOTHI

O6o3Hau | [IpoBepsiemblie anemeHTsl | Komapl Konpr Yposenb | Makcuma
eHHUe COJICpPIKaHUS JJIEMEHTOB | MPOBEPSIEMBIX CJI0KHOC | JIBHBIH
3a7aHus COJICp)KAaH | YMCHHIA TH dar  3a
B pabote ust 3a7aHusl | BBIIIOJIHEH
ue
3a1aHus
1 buonornyeckne tepmunbl u | 1.8 1.2 b 1
MTOHSTHUS
2 Metoasl m3yuenus | 1.2, 1.3 21.1,222,23 |b 1
HACJIeIOBAaHUS MPU3HAKOB
3 I'eneTnka kak Hayka o 1.1 1.3 b 1
HACJIEICTBEHHOCTH 1
W3MEHYMBOCTH
4 [TepBrrit 3akoH Mennens 1.3 1.1, 1.3, 2.22,|b 1
2.3
5 Bropoii 3akon Mennenst 1.3 1.3 b 1
6 MexaHu3MBI Iepeavn 1.3 1.2 b 1
HACJICICTBEHHBIX MPU3HAKOB
7 XPpOMOCOMHBIN 1.7 1.1 b 1
HabopoIpeaeaecHus 1ojia
yeaoBeKa
8 HacnenoBanue mpusHakos, | 1.7 12,211,222 |b 1
CIIEIUIEHHBIX C I10JIOM
9 Henacnencrsennas 1.8 1.2,2.2.2
(benoTunIMUECKas)
W3MEHYHMBOCTD
10 Myrarennbie (GaKkTOpbI 1.10 12,24 b 1
11 Hopwma peakuuu 1.8 1.3,2.2.2 b 1
12 Mo nudukanronHas 1.10 1.2,2.2.2,2.5 b 1
W3MEHYHBOCTD
13 HacnencrBennas 1.8 1.2,2.2.2
(reHoTHIIMYECKAs)
W3MEHYHMBOCTh
14 MyTtareHHble (aKTOpbI 1.10 1.2,2.1.1,2.3
15 YMmeHune npoBoauTsh | 1.9 2.6 b 1
MHOKECTBEHHBIN BHIOOD
16 YMmeHune npoBoauTh | 1.5 1.3 b 1




MHO>KECTBEHHBIN BBIOOD

17 YMmenue npoBoautsh | 1.11 2.4,2.2.2, 2.7 I1 2
MHO>KECTBEHHBIN BBIOOD

18 YMeHnue ycraHaBiuBath | 1.8 1.2, 1.3, 211, |11 2
COOTBETCTBHUE 2.2.2,2.3

19 YMeHnue ycraHaBiuBath | 1.8 1.1,23,24,26 |11 2
COOTBETCTBHE

20 YMeHnue ompenensath | 1.9 2.1.1,2.6, 2.7 I1 2
MOCJIEI0BATEIILHOCTH
OMOJIOTHYECKHX
POLIECCOB, SIBIICHUH,
00OBEKTOB

21 YMenue paboTath c|18,1.10 2.2.2,2.4,2.8 B 2
TEKCTOM OMOJIOTHYECKOTO
coiepxaHusi  (IIOHUMATh,
CpaBHUBATh, 0000IIATH)

22 [Ipumenenue 1.9 2.11, 3. B 2
OMOJIOTUYECKUX 3HAHWI B
MTPAKTUICCKUX CHTYAIUSIX

KOAU®UKATOP
AJIEMEHTOB COAEPKAHUSA U IINTAHUPYEMBIX PE3YJIbTATOB

Komudukarop 31neMeHTOB cofepKaHUs U TUIAHUPYEMBIX pe3yNbTaTOB MO OHOJIOTHUU
SBJIIETCS OJITHUM U3 JOKYMEHTOB, ONPEACSIONUX CTPYKTYPY U COJepaHHE KOHTPOJIbHOU
pabotel. Komubukarop sBisercs CHUCTEMaTU3UPOBAHHBIM TEPEYHEM  IUIAHUPYEMBIX
pe3yNIbTaTOB, B KOTOPOM KaXJA0My OOBEKTY COOTBETCTBYET OINpPEAEICHHbBIN KOI.

Komudukarop  cocraBmen Ha  0Oaze  DemepalibHOTO  TOCYIapCTBEHHOIO
00pa3zoBaTeIbHOTO CTaHAapTa ob1ero oopa3oBanus 1Mo ouosioruu (mpuka3 MuHoOpa3oBaHHs
Poccunm ot 17 nexadps 2010 1. Ne 1897 «OG6 yrBepkeHun ¢eaepaibHOTO TOCy1apCTBEHHOTO
00pa3oBaTeIbHOTO CTaHIapTa OCHOBHOTO OOIIET0 00pa30BaHUs»).

PA3AEJI 1 [lepeyeHb 3JIeMEHTOB CO/IePKaHNsl, IPOBEPSIeMbIX HA KOHTPOJILHOM padoTe

Koo Dnemenmul codepirrcanus, npogepaemvle 3a0aHUAMU KOHMPOIbHOU PAdOm bl
1.1 I'eneTrka HayKka O HaCJIeICTBEHHOCTH U M3MEHYMBOCTHU
1.2 MeTo 1l M3y4eHHs HAacJIeI0BaHUsl IPU3HAKOB
1.3 3akoHbl Mennens
1.5 AHanuzupyromiee cKpeuuBaHue
1.6 CleruieHHOe HaclleZIOBaHUE TeHOB
1.7 ['eneTuka nona
1.8 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U U3MEHYUBOCTH OpraHu3Ma
1.9 Cenexiusi pacTeHUH, >KUBOTHBIX 1 MUKPOOPTaHU3MOB
1.10 Brnusinue ycnoBuii BHELTHEH cpeibl B pa3BUTHH U MIPOSBICHUU MPU3HAKOB U
CBOMCTB
1.11 Ponp reHeTHKY B ICCIIEAOBAHUAX HACTIEACTBEHHOCTH U HU3MEHUYHUBOCTH

PA3/IEJI 2 IlepevyeHb MuI1aHNPYeMbIX pe3yJbTaTOB




Koo Ilnanupyemuie pezynomamaot

1 SHATHB/IIOHUMATD

1.1 MPU3HAKHOMOJIOTHYECKUXOOBEKTOB

1.2 CYIIHOCTh OMOJIOTHYECKUX MPOIECCOB: 0OMEH BEIIECTB M MPEBPALICHUE SHEPTUH,
NUTAaHUE, JbIXaHWE, BbIIAEJICHUE, TPAHCHOPT BELIECTB, POCT, pPa3BUTHE,
pa3MHOXKEHHUE, HACJIEICTBEHHOCTh U U3MEHUYUBOCTb, peryasuus
KU3HEJESTENIbHOCTH OpraHu3Ma, pa3JipakuMOCTb

1.3 3aKOHbI HACJI€ZJOBAHUS IPU3HAKOB OpraHu3Ma

2. YMETb

2.1 U3y4yaThb 0H0JIOTHYECKHE 00bEeKThI U MPOLECcChl:

2.1.1 ONUCHIBATH U 00bICHATH PE3YJIHTATHI OIIBITOB

2.2.2 ONUCHIBATHIIPU3HAKYU MPOSIBICHUS HACIEICTBEHHBIX CBOMCTB OPraHM3MOB U UX
M3MEHYUBOCTH

2.3 pacno3HaBaTh U ONMUCHIBATh HAa pUCYHKaX (poTorpadusix, rpaduxax)
O0MOJ0rNYecKre 0OBEKTHI M MPOLIECCHI JUIsl HUX XapaKTepHbIe

24 NPUBOAUTL TPUMEpPHl TMPOSBICHUS HACIEACTBEHHOCTH M HW3MEHYHBOCTHU
OpraHu3MOB

2.5 XapaKTepu30BaTh OCHOBHbIE (POPMBI U3MEHUNBOCTH, MYyTaIlil, UX 3HAUEHUE IS
MIPAKTUKHU CEJIbCKOT0 X035ICTBA M OMOTEXHOJIOTUU

2.6 CPaBHUBATH OMOJIOTHYECKHE OOBEKTHI U JIeJIaTh BBIBOJIbI HA OCHOBE CPaBHEHUS

2.7 000CHOBBIBATh 3HAYEHHE T'E€HETUKH M CEJIEKIMM Ul Pa3BUTUS MEAULIMHCKOM,
MHKPOOHOJIOTMYECKOM M IPYrUX OTPACIICH MPOMBIIIJIECHHOCTH

2.8 NMPOBOAUTH CAMOCTOSITEJIbHBII TMOMCK OMOJOTHYeCKOW HH(OpPMALUU:
HaXOJUThb B HAYYHO-TIOMYJISPHOM TEKCT€ HEOOXOAUMYI0 OHOJIOrHYecKyro
nH(pOpMaITUIO

3. Hcnonb3oBanne mnpuoOpeTEeHHbIX 3HAHMWA W yYMEHMHAd B TNPAKTHYECKON
AeITeJIbHOCTH U NMOBCEHEBHOM KU3HHU

Bxoanasi npoBepouHas

o TeMaM «3aKOHOMEPHOCTH HAcJIeJ0BaHUs MPU3HAKOB», «<3aKOHOMEPHOCTH
U3MEHYUBOCTH», «CelleKIHs PACTeHHUIl, ;)KHBOTHBIX H MUKPOOPTaHU3MOB»

Ilpu évinonnenuu 3a0anuii No2—Nel3 c eptoopom omeema u3 npeodnorHceHHbIX 6APUAHIN OB

gvlOepume 6epHLLIL U OMMENLbIE €20 8 Keaopamuke

2.Kakoid MeTOa H3y4eHHus
HACJIeICTBEHHOCTH NPeICTABJIEH HA PUCYHKe?

[] a) THOPUIOTOTUYECKHA
] 0) MONYJSLIMOHHO-BUIOBOM

MECTO
]

B) IUTOTCHETHYCCKHUI

Ynanenue
MEUTE HHKOB

IIrmnena c 6enoro yeeTka
MonafaeT Ha prUIbLa G UONETOBOr O



3. COBOKYNIHOCTH I'¢HOB B IralJIOWIHOM Hafope XpOMOCOM Ha3bIBAaeTCs
[] a)renotunom

El 0) reHOMOM
B) reHo(oHIOM

MaxkcuMalbHbIH 6an DaxTuyeckuii 6amn \:|

o KeJaTsle 3eJieHule
4. Kakumu cBoiicTBa 00J1a1a10T poauTeIbCKHe ocoom, TR NesgE
n300pakeHHbIe HA PUCYHKe 10 OyKBO# A? 23] )

a) COJCPXKUT pas3HbIC aJUICITbHBIC TeHBI, 00paszyeT

JIBa THIIA TaMET U JaeT PaclleIUICHUEe TIPH

|:| CKpCIIMBAaHWHU C aHaJIOTMYHOH I1I0 TCHOTHUITY
0COObI0

[] ©)comepKuT OIMHAKOBBIE AJUIENbHBIE TE€HBI,
o0Opa3yeT OJMH TUII TaMeT U HE JJaeT PaCIleIICHUS
IIpH CKPCIIUBAHUU C aHaJOTUYHOU 110 TCHOTUITY
0COObI0

I:l B) COJACPKUT OJUMHAKOBBIC aJlJICJIbHBIC I'CHEI,
o0Opa3yeT OJIMH TUII TaMeT U JIaeT pacIICTICHHUS
IIpH CKPCIIUBAHUU C aHaJOTUYHOU 1O TCHOTUITY
0COOBI0

MaxkcuManbHbIi Oat Ddaxtnueckuii oamn |:|

5. Bropoii 3axon MeHe/1s1 Ha3bIBa€TCsl 3aKOHOM
[ ] a) pacmenienus npu3HaKoOB
[[] ©) «4ucToThI raMe™ U eAMHOOOpa3ust rTHOPUIIOB
MIEPBOTO MOKOJICHUS
[ ] B) paciuennenus u He3aBUCHMOTO
KOMOMHUPOBAHUS MPU3HAKOB

' 6
rubpuHoe NOTONMCTBO

[ ] [ ]

6.IlosiBIeHHEe TOTOMCTBA C PelecCCHBHLIMM TNPH3HAKAMHM OT poJuTeIeid ¢
AOMHHAHTHBIMH MPU3HAKAMHA 00bSICHSIETCS
[] a) rereposuroTHOCTHIO poAUTENEH
0) Mo IM(UKAITMOHHOW U3MEHYMBOCTBIO TIOTOMCTBA
El B) HEMOJHBIM JOMUHHUPOBAHUEM

MaxkcuMalnbHbBIA 0ajut daxrnueckuii 0an1 :|

7. KoJim4ecTBO MOJIOBBIX XPOMOCOM B M0JI0BOI# KJIeTKe YeJl0oBeKa:

[] a2

H )
B) 1
MaKCI/IMaHLHLII/I 6aﬂﬂ q)aKTI/IquKI/II/I 6aJ‘IJ‘I :l

8. IIpu X-cuenjieHHOM peLieCCHBHOM THIIe HAcJIeI0BAaHMUsA OTell epeaaeT CBOM reH
[] a) BCEM J0UEpsIM
El 0) BCEM CBIHOBBSM

B) MOJIOBUHE JT0YEpeit

MaxkcuMalbHBIA 0ajLt daktnueckuii 0ant |:|



9. MoauduxannoHHass N3MEHYHNBOCTh
[] a) HOCHT NpHCIOCOOUTENbHBINH MAaCCOBBIMA XapakTep U HACIEHLYEeTCs

0) SBJISIETCS MaTEPHUAJIOM JIJISl €CTECTBEHHOTO U HCKYCCTBEHHOTO 0TOOpa
El B) HOCUT IIPUCTIOCOOUTENIbHBIN XapaKTep U HE HACIEeAyeTCs

MaxkcuMalbHbIH 6an daxTuyeckuii 6amn |:|

11. Hopma peakuum — 310

[[] a)HacienoBaHHE KOJHYECTBEHHBIX IPH3HAKOB
0) npenensl MOAUGMUKAITMOHHON W3MEHYMBOCTH

El B) HAcCJIeI0OBaHHE KaYEeCTBEHHBIX IPU3HAKOB

MaxkcumanbHbIi Oat DdakTnueckuii Oamn |:|

13. Mexay TunamMm MyTauMii 1 MX BJMSHHEM Ha JKH3HeAeATEeJbHOCTh OPraHM3Ma,
YKa3aHHBIMHU B CTOJI01IaX NPUBeAEHHON HUKe Ta0JMIbI, MMeeTCs ONpele/IéHHASA CBSA3b.
Kaxkoe nonsitue cjieayer BIuMcaTh HA MeCTO MPOIYCKA B 3TOM Tadanue?

MyTauuu Binsinue HA KU3HEAEATEJIbHOCTh OPraHU3Ma

JletanbHble [IpuBondaT k rubenyn oprannzma

...... [Ipn onpeieIeHHBIX YCIOBUIX HE BIMSIOT HA OPTAHU3M

[ ] a)He#TpanbHbie
[] ©)nonesusie

[ 1 B)Bpennsie

MaxkcuMabHbIH Oa @akTryeckuit 6an |:|

Ilpu svinoanenuu 3a0anus NoNe 15-17 evibepume mpu 6epHuvixX ymeepiHcOeHUs u
ommemvme ux ¢ keaopamulV|

15.B pe3yJbTaTte cejIeKIMOHHOM padoThI MOJY4Yal0T HOBBIE ...

[] 1) Bums

2)  TOMyIALUH
El 3) mopojsl
[] 4 copra
[] 5 wrammsl

MaxkcumainbHbBIA Oaiut dakTrnyeckunii 0an |:|

16.01iimunTeIbHBbIE 0COOCHHOCTH AHAJIU3UPYIOLIET0 CKPeIMBAHUA:

1) 3anuch aHATU3UPYIOIIETO CKPELIMBaHus — Aa X aa

2)  CcrocOoOCTBYET YCTAHOBIICHHUIO TEHOTHIIA U PEHOTUIIA 0COOU

3)  CcrHocoOCTBYET YCTAHOBIICHUIO IEHOTHIIA OCOOH C TOMHHAHTHBIM
MIPU3HAKOM M BBISIBICHUS CLIETUICHUS T€HOB

4)  motoMcTBY F1 MOXHO CyIHTh O KOJMUYECTBE THIIOB TaMET UCCIIECAYEMOrO
TeHOTHIIA

5)  Tun B3aMMOJIEHCTBUS I'C€HOB, IPU KOTOPOM OJTHA Tapa ayieJeld MOXKeT
yTHETaTh MPOSIBIEHUE IPYroif

0O O

] [ ]



Ilpu eévinonnenuu 3a0anusn NeNel8-19na ycmanoenenue coomeemcmeus no3uyuil,
nPeOCmasienHbIX 68 08YX MHONMCECEAX, 8blOEpUmMe 6ePHblE OMEEMbl U 3anUuIUme 6
maoauyy

18. YcTraHOBHTE COOTBETCTBHE MEKIY 3aKOHOMEPHOCTSAMH HacJeacTBeHHOCTH (1-5)
UX uTOJIornYeckuMu ocHoBamu(A-I')

[IpaBusio eqnHO0Opa3usi THOPUIOB MEPBOTO MOKOJICHUS

3aKOH pacIICIICHUS

3aKOH HE3aBUCUMOTO PACXOXKJICHUS MPU3HAKOB

['unoTes3a 4MCTOTHI raMeT

3aK0H CIEINUIEHHOTO HACJIEA0BAHUS

: 0O
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19. CooTHecuTe OpraHu3Mbl, H300pa:xkeHHble Ha pucyHkax (1-7) c¢ nHabopom wux
MOJIOBBIX

XpoOMOCOM
(A-b)

A)
JKCHCKHUH
OJI
SIBJISIETCS

TOMOTaMETHBIN

b) Myxckoif o1 rOMOTraMeTHBIH

Ilpu evinonnenuu 3a0anusa Ne22 na npumenenue 6u0102u4ecKuUX 3HAHUN 011 PeUieHUA
npaKmuyecKux 3a0au3anuuiume omeem U NOACHUMe €20




ocoarwdE

22. I'ubpu TpuTHKaJIe ObLI MOJIYYCH MYTEM CKPEUIIMBAHUS TCTPAILUIOUTHOM MIICHUIIBI (4N)
C JOUIUIOUAHON poxbio (2n). Onpenennure KOJIMYECTBO XPOMOCOM B I'€HOTHUIIE TPUTHUKAJIE,
ecin y nmeHunsl 2n=14 u y pxxu 2n=14. Ilocie cinusiuus raMeT MIIEHUIBI U PKU TOJIy4YeH
crepuiibHBINA THOpUA. Kak mpeononieBaercs Gecruioane rudpuaa TpuTukane?

OrtBerT:

Tlogcuenue K
OTBETY:

KonTtpoabHnas padora 1 moayroaue 11 kiace

1. ¢ dexT rerepo3nca nposiBUTCH y 0cO0U € TeHOTUIIOM

1) AAbbCC 2) AaBbcc 3) aaBbCc 4) AaBbCc
2. Ilpu 0,IM3KOPOJACTBEHHOM CKPEIIMBAHNM CHUKACTCS KM3HECIOCOOHOCTH MOTOMCTBA
BCJICACTBHE

1) nposiBICHMUS PEIIECCUBHBIX MyTaIUH

2) BO3HMKHOBEHHS IOMUHAHTHBIX MYyTaI[Hi
3) yBenMYeHUs OJH TeTePO3UTOT
4) coKpallleHHs YMCIIa TOMUHAHTHBIX TOMO3HUIOT

3. UckyccTBeHHBIH MyTareHes
1) HEeMPUMEHUM B CETIEKITUH KUBOTHBIX
2) MHUPOKO TPUMEHSIETCS] B METUIIHHE
3) mpuMeHsIETCS TOJBKO K OaKTepusiMm
4) cniocoOCTBYET MOSBICHUIO HOBBIX IIPU3HAKOB TOJIBKO y PACTCHHI

YACTDb 2
1. YcranoBuTe MOC/I€10BATENbHOCTD AeHCTBHIA CeJIeKIIMOHEPA 0 BbIBEACHUIO HOBOI'0
copra.

A) THOpUIM3ALHS

B) uckyccTBeHHBIH 0TOOD

B) or6op ucxomHOro Marepuana

I') pa3mHOkeHHe THOPUAHBIX 0COOeH

2. YeM OTIMYAIOTCH KUBOTHBIE OT PACTEHUI KAK 00bEKThI CeJIeKIuu?

Pa3MHOKal0TCs TOJIBKO MOJIOBBIM CIIOCOOOM
MansIM 4MCIOM TOTOMKOB

CpaBHUTENBHO MO3IHUM IIOJIOBBIM CO3PEBAHUEM
Bo3HUKHOBEHHEM MOIUIUIOUAHBIX GOPM

bonee yacTbIM NOSIBIEHHEM PELIECCUBHBIX MyTalluil
HapymenneMm HopManpHOTO X0/1a Meo3a

YACTDB 3
Ha3oBute 0CHOBHBIE 3a/1a4H, CTOSILKE I1EPE] COBPEMEHHOU CEIIEKIIUEM.



2. Yro Takoe YUCThIC JMHUU U ITOYEMY C TOMOIIBIO MACCOBOTO UCKYCCTBEHHOT'O 0TOOpa UX
HEJb35 NOJYyYUTh?
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