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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJX0A0B K (opMUpOBaHHIO coAepkKaHUsA YydeOHOro mnpeamera «bBHONOTHS» COCTaBUIM:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJepKaHMUS,
pe3ysnbTaToB OOyUeHUsT W TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
O0MMX HEeNsIX W MPUHIHIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmiero oobpaszoBanus B Poccuiickoit denepannn, a TakKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e 3HAaYCHWU B TO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHUSIM, ONPEIEIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTUHU U €€ CTPYKTYpA.

[Iporpamma o Ouosioruu naét mpencTaBlIeHUue O 1EsIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAaHUS W Pa3BUTHsI OOy4arOmUXCs cpencTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenseT 00sf3aTeNbHOE MPEIMETHOE COJEpKAHHUE, €ro CTPYKTYpY, pacupeiesieHHe o
pa3zenaM W TeMaM, PEKOMEHIyeMYIO MOCIeIOBaTeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
YIETOM MEXIPEIMETHBIX U BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpamMMe 1o OHOJIOTMM TakKe YYHUTHIBAIOTCS TPEOOBAHHUS K IUTAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Omonoruu (10—11 xmaccel, 6a30BBIi YpPOBEHb) peaM30BaH MPUHITUII
MIPEEeMCTBEHHOCTH B H3Y4YeHUHU Ouosoruu, Omaromapss 4emy B HeW IpocMaTpuBaeTCs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMi  JHYHOCTH, SKOJOTHYECKOTO  MBIIIJICHHUS,
MPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsiay ¢ u3ydeHHeM OOILIEOMONIOTMYECKUX TEOpHUH, a TakKkKe
3HAHWUN O CTPOEHUH >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OHOJOTHM YIENEHO BHUMAHUE HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHWUN B MOBCEIHEBHOM KU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPODUIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUSI HKOJIOTUYECKHU 11eJIeCO00pa3HOro MOBEIECHUSI B OKpYXKarlollel MpUpOJHON cpere,
aHallM3a BJIMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «bUoNOrus» MPOAUKTOBAHO HEOOXOTUMOCTBIO 0OECTIeUeHUs! YCIOBUN TSl pEelIeHUS
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JHMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buonorus Ha ypoBHe cpemHero ooOiiero obOpa3zoBaHHs 3aHMMaeT BaxxHoe Mecto. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUUTENBHBIX MMPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLMHU, CO3MAET YCIOBUSA MJIsA: TMO3HAHUA 3aKOHOB JKUBOW MPUPOIBL,
(dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro u OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpioe 3HaueHue OHWONOTHSI UMEET TaKkKe JJs PEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3aJau cpelHero oouiero oOpa3oBaHus, conuann3anun odyqaromuxcs. M3yduenue
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ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, ICTETHUYECKOW KYIBTYpHI, 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 IMOIXOA0B 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 3HAHMS M YMEHHS, 3HAUYUMBbIC i1 (popMUpOBaHUS OOIIEH KyIbTYpHl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJAEP)KaHMs, KOTOpbIE CIy)KaT OCHOBOM [uis  (QOpMHUpPOBaHUS
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHHe coOJiepKaHUs y4eOHOro Marepuaia B MpOorpaMMe IO OHOJIOTHH
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType ydueOHOTro mnpeaMera «bruonorus» BBIIECNIEHBI CIEIYIOIINE COJIep>KaTeNbHbIE JTUHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«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 JKUBOM MPUPO/IBI U PEIIEHUS PA3IMUHBIX )KU3HEHHBIX IPOOIEM.

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

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEpHOCTSX, TMIOTe3aX, NpaBUiaxX, CIYKallMX OCHOBOH i (OopMHUpOBaHUA
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOro0oOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3alluy,
BBIJIAIOIINXCS. OTKPBITUAX U COBPEMEHHBIX MCCIEJOBAHUAX B OMOJIOTHH;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U MIOAXO00B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy oOydaroumuxcs oOmel KyJabTypbl, (QYHKIHMOHAIbHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX PU U3Yy4EHUHN OUOJIOTHH;

¢dopmupoBaHue y oOy4aroUUXCS YMEHHUH MIUIIOCTPUPOBATH 3HAUYEHHE OMOJIOTHYECKHX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOM IMPUPOJIHI,
HE00X0AUMOCTH OepeKHOTO OTHOLIEHUS K Hel, COOMIOIeHHs] AITUYECKUX HOPM IIPU MPOBEIECHUU
OMOJIOTUYECKUX UCCIIEIOBAHUM;

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



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIE/ICTBUI CBOCH JEATENbHOCTH 1O OTHOIICHUIO K OKpYXKarolled cpeae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3200 I€BaHUN.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00SM3aTeNIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB MPEIMETHOH 0O0JacTH
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

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



COJAEP)KAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJjiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUM COBPEMEHHOW HAYy4IHOH KapTHHBI Mupa. CucTtemMa OMOJIOTHUECKUX HaYK.

MeTo1bl T03HAHUS KUBOM MpHUPO bl (HAOIIOAEHHE, IKCIIEPUMEHT, OIIMCAHHUE, U3MEPEHHUE,
KJIaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

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

Tabmuibl U cxembl: «MeToIbl TIO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[Ipaktnueckas padora Ne 1. «lcnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak NpeAMET H3ydeHusi Ouosoruu. OTiIMYHe >KHUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOIBI.

CpoiictBa OmocucTeM ¥ HX pa3HOOOpasue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoncTpauum:

Tabmuubl 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUM  COCTaB  KIETKM.  XUMHYECKHME  3JIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3JE€MEHThI. Bo/ia 1 MUHEpaibHbIE BEILIECTBA.

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

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OekoB. HezameHnnMeble
U 3aMEHHUMbIE aMHHOKUCIOTHL. AMHUHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIEpBHYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMUYECKUE
cBoiicTBa OenkoB. bronorudeckue GyHKIMU OEIKOB.

®epMeHThl — Ouonoruuyeckue karaiau3aTopel. CTpoeHue (epmMeHTa: aKTHUBHBIA ILIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Omimuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpPOB.

YrneBopl: MOHOCaxapuIbl (TIOK03a, pubo3a U ne30kcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W TMOJHcaxapuabl (Kpaxmall, TJIHKOTeH, Leiiono3a). buonorunueckue QyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepunasl, ¢ochomunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiicTBa. buonornveckue ¢ynkuuu nunuaoB. CpaBHEHHE YTIEBOAOB, OCIKOB U JIUIUIOB KaK
HWCTOYHUKOB SHEPTHUU.



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 kiuerke. Kileroynas teopus — npumep B3aMMOJEHCTBHS UACU U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knerka kak nenoctHas xwuBasi cuctema. OO0Ine Mpu3HaKy KJIETOK: 3aMKHYTasi Hapy>KHast
MemOpana, mosekynbl JJHK kak reneTrnueckuii armapar, cucTeMa CHHTe3a Oeka.

Tumbl  KIETOK: dyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTpPOCHHS
poKapuoTHueckoi kietku. Kietounas crenka 6akrepuii. CTpoeHUE 3yKapUOTHUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoUIbI.
OnnomeMOpannblie opranous! kinetku: JIIC, anmapat [N'onbaxu, auzocoMsl. IlomyaBToHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHAPHUH, IacTUibl. llpomcxoxaeHne MHUTOXOHIAPUN M IIACTH.
Buner nnactun. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBINA LEHTP, HEHTPUOJIH,
PECHUUKH, KIyTUKH. DyHKIIMN OpraHou0B KJIETKU. BritoueHus.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue sapa: sijaepHas 000J0uKa, KapuoIuia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, ®.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHX OJIEMEHTOB B HEXHUBOM  MIPUPOJIE»,
«PacrpeneneHre XMUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «brocuHTe3 Oenka», «CTpoeHne MoseKyibl Oenkay, «CTpoeHue GpepMeHTay,
«Hyxnennossie kucinotbl. [JHK», «Ctpoenue momnekynbl AT®y», «CTpoeHue 3yKapuoTHYECKOM
KIeTKkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKApPUOTUYECKOHN KIETKN», «CTpOEHHE AIpa KIETKW», «YTIEBOABD, «JIMnuabm.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpPENapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepUalIbHBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaGopatopHass pabota Ne 1. «/3ydyeHue KaTalUTUYECKON aKTUBHOCTH (DepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabotra Ne 2. «l3ydyeHue CTpOEHHUS KJIETOK PACTEHHH, >KMBOTHBIX M
OakTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. JKu3HeneaTeIbHOCTD KJICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
JTUCCUMIIIALIUSA (SHEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTpPOHBIH U rerepoTpodHbiif. Posib depmeHTOB B 0OMEHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknuu ¢orocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILIEHHSI €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.



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

Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl YJHEPreTuuecKkoro oomMena. I nmukonus. bpoxenne n
ero Buabl. KucimoposHoe oxucieHue, WM KJIE€TO4YHOE  JpIxaHue. OKUCIUTEIbHOE
dbochopummupoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHa.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MHpOpMaluu B KJIeTKe. ['eHeTuuecKkuil KoJ M ero cBoicTBa. TpaHCKpUMIIUS —
matpuunblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHcasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuit). OcoOEHHOCTH CTPOEHHUS U )KU3HEHHOTO LIMKIIa BUpycoB. bakrepuodaru. bonesnun
pacTeHMi, )KUBOTHBIX U Y€JIOBEKa, BbI3bIBAEMbIE BUpycaMu. Bupyc uMMyHoepuIuTa 4eaoBeka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIKS, peBepTaza U HMHTErpasa.
[TpodunakTrka pacpoCcTpaHEHHs] BUPYCHBIX 3a00I€BaHUN.
JdemoncTpaumnu:

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

Tabmuuer wu  cxembl: «Tunel  muranmsy, «Metabomuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢GbyHKIMOHUpOBaHUEe TeHa», «Cunre3 Oenka», «l'eHeTnueckuit  kom», «Bupycsi»,
«baktepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIHWa, Oaxrepuodaray,
«Pemmukarus JTHK».

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

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii muKm, WM >KU3HEHHBIM MK Kietku. MHATepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JIHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIM 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 KIOHMPOBAHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

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

I'amerorenes — mporiecc 00Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [100BBIE JKee3bl:
CEMEHHHUKU M sSu4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj,
SiIIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OcCOOEHHOCTH CTpOEHUS SHIEKIETOK W
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3Butue (OHTOTEHE3). OMOpHOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Oranbel 3MOPHOHATIBHOTO Pa3BUTHUS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIISIus,
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opranorenes. IloctamOpuonanpHOEe pa3BuTHE. THITBI TOCTAIMOPUOHATIBHOTO PAa3BUTHSA: MPSIMOE,
HenpsiMoe (JTMYMHOYHOE). BiusHHWE cpembl Ha pa3BUTHE OPraHU3MOB, (aKTOPBI, CIIOCOOHBIC
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
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHHE pacTeHUN», «JleleHne KIIETKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsamMoe paszButue», «l'amerorenes y
MJICKOTIUTAIONINX U YelloBeKa», «OCHOBHBIE CTa/IMN OHTOT€HE3a».

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

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

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 H3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TeHETHMKH. PoJjib LUTOIOTHMM U
SMOpHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKitag pocCUiCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, HUCTIOIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonorubpuaHoe cKpelnBanue. 3aKkoH eIMH0-00pa3us THOpUIOB nepBoro nokosienus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH paclierieHus npu3HakoB. [‘mnoresa uncrorel ramer. [lomHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe cKpemuBaHHe. 3aKOH  HE3aBUCUMOTO  HACJIENOBAaHHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOUIee CKpellUBaHUE.
Hcnonp30Banne aHAIU3UPYIOIIETO CKPEUIUBAHUS 7Sl OTIpeAeTICHUS T€HOTHUIIa OCOOH.

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

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTU. [ eHeTHUecKre KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10Jia. AYTOCOMBI U IMOJOBBIE XPOMOCOMBI.
['omoramerHble M rereporaMeTHble OpraHu3mbl. HaciiemoBaHue INpU3HAKOB, CHEIUVIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Buabl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleACTBEHHas. Poib cpenpl
B HEHACJEJICTBEHHON H3MEHUYMBOCTH. XapaKTepUCTHKA MOJIU(PUKAIMOHHON H3MEHUYHBOCTH.
Bapuannonssiii pan u BapuanmonHas kpusas. Hopma peaknuu npusnaka. KommyecTBeHHbIE U
KayeCTBEHHbIE MIPU3HAKU U X HOpMa peakiuu. CBoicTBa MOIU(PHUKAIIMOHHON N3MEHUYMBOCTH.

HacnencTBeHHast, MM TeHOTUNIMYECKas, M3MEHUYMBOCTh. KOMOMHATHBHAS W3MEHYHUBOCTb.
Meiio3 © T1OJIOBOM TpollecC — OCHOBA KOMOMHATHMBHOW W3MEHUMBOCTH. MyTalmoHHas
n3MeHYuBOCTh. Kiaccuukanuss myranuid: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YactoTra U



MPUYMHBI MyTaruii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIIEICTBEHHOM
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacneCTBEHHOCTb U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJIbI TEHETUKH YEJIOBEKA:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJCKYJISPHO-
reHetudeckuid. CoOBpeMEHHOE ONpe/eNieHne TEeHOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE,
TCHOTUITUPOBaHKE, B TOM umncie ¢ momorisio [IIP-ananmm3a. HacnencrBenusie 3a0oJieBaHUS
YeJioBeKa: TeHHbIe 0oyie3Hd, O0JIe3HM C  HACJIEACTBEHHOM  IMPEAPaCIiOIOKEHHOCTHIO,
XpoMOcOMHBIE OoJie3HH. CoMaThdeckue H reHepaThuBHbIe MyTaluu. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro odpasa KM3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS T€HETUYECKUX
Oosie3Heil. MenuKo-reHeTHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKONW TEHETHKU B
MPEAOTBPAIICHUHN U JICYCHUH T€HETHYECKUX 3a00JIeBaHUH YeJI0BEKa.

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 pacHIeIUICHUS] W €ro IMTOTCHETUYEeCKas OCHOBa», «3aKOH YHUCTOTHI TaMeT»,
«lurubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO CKPEITUBAHUS,
«Meiio3», «B3auMoaeicTBre amielbHbIX T€HOBY, «['€HeTHYecKkne KapThl pACTEHM, )KUBOTHBIX
u 4YenmoBekay, «['eHeTmka moma», «3aKOHOMEPHOCTH HACJEAOBAHUS, CICTUICHHOTO C ITOJIOMY»,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBocTHY, «MoaudukaruoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTBY.

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

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaboparopHas padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U AUTUOPUTHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTaxy.

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 pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U mpolecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax HpPOUCXOXKIEHUS M MHOrooOpasusi KylIbTYPHBIX pacTeHuil. LleHTpsl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOBI CelIeKIMU. MacCoBBIi U WHANBUAYAIbHBIN OTOOPHI B CENEKIUU
pactenuii u )UBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpEllUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpenuBaHue YWCTBIX JuHUNA. [erepo3uc, wunum TuUOpHUIHAS — CcHIIA.
HeponctBennoe ckpemmuBanue — ayropuaur. OtganéHHas TuOpuauzanvs U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIOUJIOB. JIOCTHIKEHHS CEeNeKUUU PAaCTeHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonoruss kak oTpacib NpPOU3BOJACTBA. ['€HHas WHXKEHepus. OTanbl CO3JaHUA
pexomOunantHo JIHK u Ttpancrennbix opranu3moB. Knerounas wumxenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHul. KiloHMpoBaHME BBICOKOIPOYKTUBHBIX
CEeNTbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTHMYECKHE U J3THdeckue npodiembl. 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», «l[lopoapl 1oMalIHUX )KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. HWeanoBay, «llomumiongusy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJSDKH IJI0JIOB U KOPHEIUIOJOB AUKUX (OPM U KyJIbTYpPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHUS CEJIeKIUU PAcTeHHUU M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoa0OLMOHHAS 0MOJIOTHS.

[Ipennochlnku BO3HUKHOBEHHUSI 3BOJIIOLMOHHOM TEOPUU. DBOJIIOIMOHHAS TEOpUsS U €&
MeCTO B OMoJIoTHH. BiusiHuE BOJIIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBHAeTEIbCTBA HSBOMIONMU. IlaleOHTONIOTHYECKHE: TOCIEAOBATEILHOCTE IOSBIICHHS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, TepexoHbie GopMbl. bruoreorpaduieckue: cxXoIcTBO
1 pasznuuue GayH U GpIop MaTepuKoB U OCTPOBOB.

DOMOPHOIOTHYECKHE: CXOACTBA M PA3IMUUs dMOPHOHOB pa3HbIX BUIOB IO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTHUYHBIC, aHAJOTHYHBIC, PYJAMEHTApHBIC OpraHbl,
aTaBU3MBbL. MOJIEKYIIPHO-OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX META0OJMYECKUX MyTEH Y BCEX OPraHU3MOB.

OposorionHas teopust Y. JlapBuna. IIpeanochliku BO3HUKHOBEHHS JIapBHUHH3MA.
JIBuKymue CHiIbl SBONIONMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPAaHHYEHHOCTU PECYpCOB, HEONpeNeNéHHAas H3MEHYHBOCTh, OOpb0Oa 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrternueckas Teopus 3Bosonnn (CTI) u €€ 0CHOBHBIC IMOJI0OKECHHUS.

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U 9BOJIOLUH.

JIBuxymue cuibl ((hakTophl) 3BOJIOLUWK BHJIOB B Mpupoje. MyTalMmoHHBIN Mpollecc U
KOMOMHATHBHAas M3MEHUMBOCTh. [lomymsiinoHHble BONHBI W apeld renoB. Mzomsuus u
MUTPALIUSL.

EctectBennslit oTOop — HampaBmisionuili ¢axtop sBoiatonud. POpMBI €CTECTBEHHOTO
otOopa.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yiabTar 3Boronun. [Ipumepsl mpucnocoOneHuit
y opranuzMoB. ApoMop(h03bl U UIN0-aIaNTAI[UH.

Bun u BupooOpazoBanme. Kputepuu Buma. OcHoBHbIe (GOpMBI BHI000pa30BaHMUS:
reorpaduueckoe, SKOJIOTHIECKOE.
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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. Jdapsun, 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, «DopMbl OOpeOBI 32 CYIIECTBOBAHHEY,
«EctectBeHHbi  0TOOP», «MHOrOOOpasue copToB pacTeHuit», «MHOrooOpasue Mopos
KUBOTHBIX», «[Tomymsiium, «MyTanuoHHas U3MEHYUBOCThHY, «ApomMopdo3bD»,
«Ummnoanantanun», «OO0mas nereHepamnusy, «JIBuxymme cuibl 3BorONUNY», «Kapra-cxema
Mmapuipyra nyremectsus Y. Jlapsunay, «bopnrba 3a cymectBoBanuey, «llpucnocobieHHOCT
opranu3MoBy, «I eorpaduueckoe BUA000pa3zoBaHue», « IKOJOTHUECKOE BHI000pa30BaHHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMHU THIIAMH OKPACKH, Ha0Op IJI0/I0B U
ceMsiH, KoJuteKius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MOJIeTh «OCHOBHBIC
HaIpaBJIEHUS YBOJIONUNY, 00BEMHA MOeNb «CTpOEHUE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, KoJuieKuss «DOpMBI COXPAaHHOCTH HCKOIAeMBIX
JKUBOTHBIX W PACTCHHI», Monenb anmmmkaiusa «llepekpéct XxpoMocom», BIaXHBIE MpemapaThl
«Pa3BuTtne Hacekomoro», «Pa3BuTue mATYIIKM», MHKpompernapaT «Jlpo3zoduna» (HOpMa,
MyTaIuu (OpPMBbI KPUTHEB U OKPACKH TENA).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

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

JlaGopatopuass pabota Ne 2. «OmnmcaHue TPHUCTOCOONICHHOCTH OpraHu3mMa 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 IMaHcrepMus. XUMUYecKas SBOJIONUS. AOHWOTEHHBIN CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOJATBEPKJCHUE
XUMUYECKOH 3BoJitonni. HavyanpHble 3Tanbl Ononorudeckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
3BOJOLNS. POPMUPOBAHUE OCHOBHBIX IPYII KUBBIX OPraHU3MOB.

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 €€ MepHoibl: TPUACOBBIN, FOPCKUMA, METOBOM.

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

XapakTepucTuKa KiIuMaTa M IeOJIOTMYECKHX MpolieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pPaCTUTENBFHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHuid U KUBOTHBIX. llosBrenue,
pacuBeT U 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 u3yueHus anTponoreHe3a. CxoJACTBa U pa3inuus YeJI0BEKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YETOBEKa.
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JBwxyme cuibl  (pakTopbl) aHTpomorene3a. HacnencTBeHHass W3MEHYHBOCTh U
ecTecTBeHHbIN 0TO0p. OOIecTBeHHbII 00pa3 )KU3HU, U3TOTOBJICHHE OPYAUN TPYZa, MBIILICHHUE,
peub.

OcHOBHBIE CTagUM M BETBU HBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK YMEIbIH,
Yenosek mnpsmoxomdamui, YenoBek HeaHnepranbckuii, YenoBek pasymuHbiil. Haxonxu
MCKOTIAeMBIX OCTATKOB, BpEeMsl CYIIECTBOBAaHHMS, 00JACTh PacHpOCTpaHEHUs,, 00bEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHSL.

Uenoseueckue packl. OCHOBHBIE OOJIBIIME Pachl: €BPOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBCTpajiou/iHas  (9PKBaTOpHallbHAasl), MOHTOJIOMAHAs  (a3MaTcKko-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH MPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBHUSAM CYyIICCTBOBAHHS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpaumnu:

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

Tabmuupl u cxemsl: «Bo3uukHoBeHue CoHEUHON cUCTeMbl», «Pa3BuTHe OpraHnueckoro
mupa», «PacturenbHas KieTka», <« KuBoTHas kieTtka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YeJloBEeKa M 4YeJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HaXOJO0K
MPEIKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeimue moam», «JIpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UenoBedueckue pach».

Ob6opynoBanue: wmymspku — «lIpoucxoxknenne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MATEKaHTPOIa, HeaHAepTaablla, KPOMAaHBOHIIA), CIICTIKH WJIH W300paKCHHUS KaMEHHBIX OPYIHil
MEePBOOBITHOTO YEJIOBEKa (KaMHU-YOMIEPHI, pyOusa, ckpediia), TEOXpOHOJIOTHYECKasT TaOnuIla,
KoJUIeKIHs «POpMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

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

DKCKypcusi «IBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAyYHBIA HIIN
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl H OKpPY:Ka0IIas cpeaa.

OKOJIOTMSI KakK HayKa. 3aJadyd MW pas3fesibl 3KOJIOTMH. MeToabl 3KOJIOTHYECKUX
nccaea0BaHuM. DKOJOTHYECKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHus  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOpPraHU3MEHHasI.

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

AbGuotuueckue  (akTOphl:  CBET, TEMIIeparypa, BIAKHOCTb.  DOTONEPUOIU3M.
[IpucnocobaeHunss Opranu3MoB K JeHcTBHIO abnoTHuecKkux pakTopoB. buonoruveckre puTMbl.

buotnueckne daktoppl. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHLUS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAIM3M, HEWUTpanu3M. 3HAaYeHHEe OUOTHYECKHUX
B3aUMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTeau MOMYJSLUU:
YUCJIEHHOCTb, IUJIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpauus. JIuHamuka
YUCJIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdemoHcTpauuu:

[Moptpetsr: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.
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Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsnum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH TMOMYJISALUU
uHpy30pun-Typenbkny», «lIumessie 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.

[TpakTuaeckas padorta Ne 2. «I1oc4€T MIOTHOCTH MOMYJISIIIHA PA3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01mecTBa U IK0JIOTHYeCKHE CHCTEMBI.

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

Okojnorudeckue cucreMbl (3kocuctemsl). I[lonstne 006 3kocucreMe UM OMOreOlEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOJAYIEHTBI, KOHCYMEHTHI, pPEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBble menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOAYKIHS. DKOJOTHYECKHE NHPAaMUIbI: MPOAYKIIMH, YUCIEHHOCTH, Omomacchl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMOperynauus, pazsutue. Cykueccus.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO 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'panuripl, coctaB u cTpykrypa Ouochepsr.
Kupoe BemectBo u ero (yakuun. OcoOeHHOCTH OMocdepbl Kak TIIOOATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemiecTB U OHMOT€OXMMHUYECKHE IHKIbI 3J€MEHTOB (yriepoja, as3ora).
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 6uocheprl. OCHOBA PalMOHATIBFHOTO YIPaBJICHHs MPUPOJHBIMU 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 nenu», «brUoIeHO3: cocTaB U CTPyKTypay, «IIpupoaHbie
coobmectBa», «llenu mnutanus», «Ikonoruueckas nupamunaay, «buochepa u uenoBexy,
«JKocHucTeMa IIMPOKOJUCTBEHHOTO Jieca», «IKOCUCTeMa XBOMHOro Jecayn, «buoreHos
BoJIoéMa», «ArpoleHo3», «lIpuMepHble aHTPONOreHHblE BO3ACHCTBUS Ha TMPUPOIY»,
«BaxkHeilne MCTOYHMKM 3arpsi3HEHHs BO3AyXa M T'PYHTOBBIX BOI», «llouBa — BakHelIas
cocrasisonas ouocheps», «PakTopsl Aerpagannu no4sy, «IlapHukoBeli a3pdexT», «DakTopb
pazmoaKTUBHOTO 3arpsi3HeHus O0nocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3kpaH Ouocheps», «Kpyrosopor yriepoga B OGuocheper,
«KpyroBopoT a3ora B IpHPOJIE.

Ob6opynoBanue: MO/IeJTb-aNTTIKAIHS «Tunuynbie OUOLIEHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Koiulekuuu — «buonenosy», «Bpeaurenn — BaKHEHIIHMX
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CEeNTbCKOXO3SUCTBEHHBIX ~ KYJABTYp», TepOapuM ¥ KOJUIGKIIMM pACTeHUH U  KUBOTHBIX,
IIPUHAUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIIaM 0JHOro Bujaa, KpacHas knura Poccuiickon
®enepanyn, n300paKeHIsI OXPaHIEMbIX BUIOB PACTEHUH U KHUBOTHBIX.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUIA

Cornacho ®I'OC COO, ycraHaBauBaroTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00yJaromuMucs MPOrpaMM CpeHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJIbTaTOB OCBOCHHUS Ipeamera «bHoJIorus» BbIIEIEHBI
CIIEAYIONINE  COCTABIIAIONINAEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  IpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPECIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HECJICHAIPAaBJICHHOC PAa3BUTHC BHYTPCHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEi ACATCIBbHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMM, MNpuUCymunumMu CUCTEME
OMOJIOTMUECKOTO 00pa30BaHUs, HAIWYHE HKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMPEAMCETA «bunonorua» JOCTUTAKOTCA B C€OAHWHCTBEC
y‘-Ie6HOI\/II U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBCTCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, MMPHUHATBIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH IMOBEAEHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUSI U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBaXEHHSI K 3aKOHY M MPaBONOPSAIKY, YEIOBEKY TPyAa U CTaplieMy IMOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHS K  KyJAbTypHOMY  HACIE€OUI0 U TpaJulUsaM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKArOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHHS yueOHOTro mpeamMera «buosiorusy IOKHBI OTpaxkaTh
TFOTOBHOCTb U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHue >KU3HEHHOTO OIbITa M OMBITAa JESITENbHOCTH B IMPOIECCEe pealn3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIECTBA;

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

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbBIX U MO3HABATENbHBIX 33124, BHITIOJHEHIH OUOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHE y4YUTBIBaTh B  CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIECHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;
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TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
MO3HABATEJBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

FOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOU JESITENBHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

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

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

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

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCUMCKOTO HApPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

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

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OYAYIIEro;

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

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

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

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

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

5) ¢usuueckoro BocnUTAHUS, (POPMHUPOBAHHUSA  KYJIbTYPbl 30pPOBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpEeKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

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

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

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

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

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

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

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

MOBBIIIEHUE YPOBHS JKOJOTMYECKOW KYJIBTYpBI: NPUOOpETEHHE OIBITa IUIAHHUPOBAHUS
MOCTYIIKOB M OIIEHKH WX BO3MOKHBIX ITOCIIEACTBUI IS OKPYXKAIOIIEH Cpebl;

0CO3HaHME TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIEM U IyTel MX pelIeHus;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble PU M3yYeHUU OWOJIOTUHU 3HAHWUS U YMEHUS
NpU PEUICHUH TMPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM IPUPOIOTIOIB30BaHNEM (COOIIIOICHNE
MpaBHJI TOBENEHHS] B TPUPOJIC, HANPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTHBHOE HEMpUSATHE NIEHCTBHIA, NMPUHOCAIIMX BpEl OKpYKAIOMIeH NPHPOIHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOIArOMPHUSATHBIE YKOJIOTUYECKHE MOCICICTBHS TPEATPHHAMACMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HAJIMYHE PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKON KYIbTYpHI, OIBITa
NEATETbHOCTH OJKOJIOTUYECKOH  HANpaBJIICHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
MO3HABATEIbHON, KOMMYHUKATHBHOW W COIMAJIBbHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUIECKOHN JEATEIIEHOCTH SKOJIOTHYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

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

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENLCKON KyJIbTYpPhl KaK CPEICTBA B3aUMOICHCTBUS
MEXy JIF0JIbMU U TIO3HAHUSI MUPA;

MOHMMaHHe crenupuku OUOJIOTUM KaK HayKd, OCO3HaHHsS e€ poiid B (HOpMHpPOBAHHUH
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 3HAYMMOCTU OUOJIOTHU JIi COBPEMEHHON LMBHIM3ALMU: OOECTieueHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOieMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHYECKUX Mpo0sieM U o0ecrieueHus nepexoia K yCTOMYMBOMY Pa3BUTUIO, PAllHOHATTEHOMY
WCIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSAX MOBBIIMICHUS 0O0IIen
KYJIbTYPbI, €CTECTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTh (DYyHKIIMOHAJIHHOM
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit mpu U3y4eHuu OMoJIOTUH;

MIOHMMaHHUE CYIIHOCTH METOJIOB IO3HAHMs, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHMs JJIs aHaluu3a M OObSICHEHHs SBJICHUMN
OKpYXAIOIlEro MHpa U MPOMCXOJAIIMX B HEM H3MEHEHMH, yMeHHe JenaTh 00OCHOBaHHBIE
3aKIIIOYEHUST HAa OCHOBE HAyYHbIX (PAaKTOB W MMEIOUIMXCS JaHHBIX C IEJbI0 TOJY4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCMOJb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pelIeHHs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaLUsX;
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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 10 OHOJOTMH B COOTBETCTBUH C JKM3HEHHBIMH
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3ysibTaThl OCBOEHUS y4eOHOro mpeamera «buoyiorus» BKIIIOYAIOT:
3HaUMMbIe UIST  (OPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHbBIC
(MexmpenMeTHbIe) OOIeHAyYHbIE TTOHSATHS, OTPAXKAIOIIME [IETIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crieruuKy METOIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBIICHUE, MpPOLECC, CUCTEMa, Hay4yHbIM (haKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHHE, U3MEPEHUE, DKCIEPUMEHT M JIpYTHX), YHUBEpCalbHbIE
yueOHble JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISITUBHBIE), 00ECIEUNBAIONINE
dhopmupoBanre (PyHKIIMOHATHLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OO0YJaroIInxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEX TUCIUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble Yy4deOHbIE IEWCTBHUSI B I03HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CPEIHEro oOIero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

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

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccuduKanuu, oO0O0OIIeHHs), PaCKpPhIBATh CMBICI OHOJOTHYECCKUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUIMH);

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

WCIOJIb30BAaTh OHOJIOTUYECKHE MOHATHS Ul OObACHEHUs (DAKTOB U SBJICHUN >KUBOM
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE paCCyXACeHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHAITh CXEeMHO-MOJIEJIbHbIE CPEJCTBA MJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUH B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3IUMYHBIX WH(OOPMAIMOHHBIX HCTOUHUKAX;

paspabaTeiBaTh IJIaH PEUISHHUS MPOOIEMbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepHATbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

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

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

18



2) 6a30BbIe HCCJIEN0BATEIbCKUE IeHCTBHS:

BIIQJICTh HABBIKAMH Y4eOHO-HUCCIIEIOBATEIBCKON M MPOSKTHOW JCSITENLHOCTH, HABBIKAMH
paspernieHus mpooseM, CocoOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSATEILHOMY MOUCKY METO/IOB
pEIICHHS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCII0JIb30BaTh PA3JIMYHBIC BUABI JEATCIILHOCTH II0 IOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPU
CO3JaHUH Y4EOHBIX U COI[MATLHBIX TPOCKTOB;

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

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

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyaJIM3MPOBATh 3a1ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HaxXOIUTh apTyMEHTBhI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOJNYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYECKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3WPOBATH N3MEHECHUE B HOBBIX YCIIOBHSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OICHUBAThH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANBHYIO CPENY;

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

yYMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIC HJICH, MpEIaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHWKAX HHPOpMANHH (TEKCTE y4eOHOTO MOocoOwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX U CIPABOYHHKAX, KOMITBFOTEPHBIX
0azax HaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3NIUYHBIX BHIOB U (opM
MPEJCTAaBICHHS, KDUTUICCKU OIICHUBATh €€ JJOCTOBEPHOCTh U HEIIPOTHBOPEUUBOCTH;

(dbopMynHpOBaTh 3alpoChl U TPUMEHATH PA3JIUYHBIC METOJbI TPU TIOUCKE H OTOOpe
onosornyeckoit nHpopMaIuu, HeoOX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILICHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJIb30BAHMUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

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

UCIIONIb30BaTh HAy4YHBIN SI3bIK B KAdyeCTBE CpPEACTBAa IMPH pPaboTe ¢ OUOJOTHYECKOU
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIOJIb30BaTh M TpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH,

BIIAJIETh HAaBBIKAMU DACIIO3HABaHMUS W 3alUThl WHGOpMaIK, HWHPOPMAITMOHHOMN
0€30MacHOCTH TUYHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

1) o6menmue:

OCYIIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KM3HU, aKTUBHO Y4acCTBOBATh B JHAIIOTE
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH
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CYXJEHHUS OTHOCHUTEJIBHO BBINOJHEHUsI Npe/ularaéMod 3aJayd, Y4YUTHIBaTh MHTEPECHl MU
COIJIaCOBAHHOCTD MO3ULUI APYIMX YYACTHUKOB JAMAJIOTa WIN JUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CpPEACTBA OOLICHHS, INMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTYallUi, YMETh CMAT4aTh KOHPIUKTHI U
BECTU NIEPETOBOPHI;

BIIJETh PA3JIMYHBIMU CHIOcOOaMu OOIIEHMSI M B3aMMOJCHCTBHUS, MOHUMATh HaMEpPEHUs
IPYruX JIOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

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

2) COBMeCTHAasl 1eATEIbHOCTD:

MMOHUMAaTh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoJI0ru4eckoi mpoodaemMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS IPYMIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auu;

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

MPUHUMATh LEeJIM COBMECTHOW JesTeNbHOCTH, OpPraHM30BBIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ IOCTWKEHHIO: COCTAaBIISITh IUIAH JIEWCTBUM, PACHPEACNIATh POJU C YU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IIpeaiaraTb HOBBIE INPOEKTHI, OLEHUBATh MUICH C MO3ULIHMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B PA3IMYHBIX CHTYalHUsX,
IPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACCTBUAMM:

1) camoopranu3amusi:

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

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKAax IO OTHOLIEHUIO K JKMBOM IPHUPOJE, CBOEMY 3J0POBBI0 U 3J0POBBIO
OKPYKaOINX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO JAEATEIBHOCTh, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOM JEATENbHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSTEJIBHO COCTAaBJIATh IJIaH PELICHUs MPoOIeMbl ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclIupATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

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

OLIEHUBATh MPHUOOPETEHHBIN OIBIT;

CrocoOCTBOBATh (DPOPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYIUIIMK B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBOM 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLEHUBATh
COOTBETCTBUE PE3YJILTATOB LIENISAM;
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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'MX IIPU aHAJIU3€E PE3YNIbTATOB ACSITEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

MHNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no Guosioruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHUS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEpPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
NESITENbHOCTH 0 TOJYYEHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallsiX, a TakXe B pEaJbHBIX >KU3HEHHBIX CUTYallUiX, CBSA3aHHBIX ¢ Ouojorueil. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPEACTABICHBI 110 TOAaM 00yUeHusI.

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

C(OPMHUPOBAHHOCTb 3HAHMM O MECT€ W POJIM OHOJOIMH B CHUCTEME HAy4HOTO 3HAHUSA
€CTECTBEHHBIX HAayK, B (JOPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ononoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEp:KaHUE OMOJIOIMUYECKMX TEPMHHOB M MOHATUI: KU3Hb, KJIETKA,
opraHusM, Meraboysmu3M (0OOMEH BEIIECTB H  IPEBpallleHHEe JSHEPTrHH), TOMEeOoCTa3
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCHPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTh, K3MEHUYHUBOCTh, POCT U Pa3BUTHE;

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

YMEHHUE BIIa/IeTh METOJaMHM Hay4yHOTo IO3HAHUS B OMOJIOTHMU: HAOIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SIBICHUM, OpraHM3alus U IpOBEJCHHE OHOJIOTMYECKOro
SKCIIEPUMEHTA, BBIJIBI)KCHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY MCCIENyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAyYHBIX IOHSITH,
TEOpUil U 3aKOHOB, YMEHHE JIeaTh BBIBO/Ibl HA OCHOBAHUHU MOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJIENATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK NMPOKAPHOT U IYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHA BEIECTB U
IIPEeBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO U SHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mel03a, OIJIOJOTBOPEHUS, Pa3MHOXKEHUS, UHIUBUIYaTbHOTO pPa3BUTHS
opraHusmMa (OHTOT€He3);

yYMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, /IS IPUHATHS IPAKTUYECKUX PEICHUH B MOBCEHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
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0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPYKAIOMIMX JIIOACH, COOMIONEHUS HOPM
IPaMOTHOIO IOBEJCHMUSI B OKpPY)KAIOWIEH INPUPOAHOM Cpele, NOHMMaHuE HeoOXO0IUMOCTU
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbLHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHME peIllaTh JJIEMEHTAapHbIE TIE€HETHMYECKUE 3aJaud Ha MOHO- U JUTHOpHAHOE
CKpEILMBAHNE, CLEIUIEHHOE HACJEI0BAaHUE, COCTABIISTh CXEMbl MOHOTMOPUHOIO CKpELIMBaHUS
JUIS TIpE/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa IPU
paboTe ¢ yaeOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

yMEHUE KPUTHYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIMU, Hay4YHO-TIOMYJSIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OMOJIOTUN, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHbMEHHBIE W YCTHbIE COOOIIeHHs, 00001as
OMOJIOTHYECKYI0O HMH(QOpPMAIUI0 M3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

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

c(OpMHUPOBAHHOCTh 3HAHUI O MeCTe M POJM OWOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (JOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
Hay4YHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pelIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMHUHOB U MOHATUN: BUJI, TOMYJSIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbI) DBOJIOIHUH, MPHUCIIOCOOIEHHOCTh
OpraHu3MOB, BHJ000pa3oBaHUE, JKOJOrMueckue (aKkTOpbl, HSKOCHUCTEMAa, IMPOAYLICHTHI,
KOHCYMEHTBI, pEAYIIEHTHI, [IeNH MUTaHUs, SKOJOrMuecKas nmupamuia, OuoreoneHos, ouochepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (dBosounoHHass Tteopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apoAbliiieBoro cxoctea K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHuUs: O
o6uoctepe B. 1. Bepnaackoro), onpenensith rpaHULlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAaHUs B OWoJIOTMU: HAOIIOACHHE U ONUCAHHE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alus U MpPOBEACHHE OHUOJIOTHUYECKOTO
AKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX PE3Yy/lbTaTOB, HCIOJB30BAHHBIX HAyYHBIX MOHATHI,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OUOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIECCOB:  HACIEACTBEHHONM  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, ACHUCTBHS 3KOJIOTMYECKHX (aKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIIECTB U MOTOKA SHEPIHU B HIKOCUCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHUI
B DKOCHUCTEMax CBOEH MECTHOCTH, KpPYroBOpPOTa BEIIECTB M OMOreOXMMHYECKMX LUKJIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 11€IIbI0 00eCcTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS M 3/I0POBbS OKPYKAIOUIMX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJIEHUsI B OKPY)KAIOLIeH NPUPOJHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTHU
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WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33aJayd, COCTaBIATb CXEMbI IIEpeHOca
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.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne HaumeHoBaHue pa3iejioB U TeM MPOrPaMMBbI Koawecrso wacon
n/n Beero | KP P DJIeKTPOHHBbIE 00pa3oBaTebHbIE pecypChl
1 buonorus xak Hayka 2 0.5 bubnuoreka [{OK https://m.edsoo.ru/7f41c292
2 JKuBble crcTeMBI M MX OpraHu3alus 1 bubnuoreka [{OK https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB M CTPOCHUE KIIETKU 8 1 bubnuoreka [{OK https://m.edsoo.ru/7f41c292
4 JKuzHenes i TeIbHOCTh KIICTKH 6 bu6mmorexa LIOK https://m.edsoo.ru/7f41c292
5 Pa3sMHOXEHHE 1 MHIMBHIYaTbHOE PASBUTHE 5 1 bu6mmoreka [IOK https://m.edsoo.ru/7f41c292
OpPTraHU3MOB
6 HacnencTBeHROCTS 1 H3MEHIHBOCTS 8 15 bubmuoteka I{OK https://m.edsoo.ru/7f41c292
OpPTraHU3MOB
7 Cenexius Opranu3MOoB. OCHOBEI 3 bu6mmoreka [IOK https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTHH
8 PezepBHOE Bpemst 1 bubmuotexa [{OK https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 34 2 4
11 KJIACC
1 DBOJIFOIIMOHHAS OUOJIOT U 9 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41cc74
2 Bo3HukHOBEHME M pa3BUTHE )XKU3HU Ha 3emiie 9 0.5 bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpy’KaroIas cpeaa 5 1 bubnuoteka I{OK https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 bu6mmoreka LIOK https://m.edsoo.ru/7f41cc74
5 PeszepBHOe Bpems 2 bubnuoreka [{OK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 5 95
I[TPOTPAMME
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INOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne Tema ypoka KosinvecTBo yacos Jara DJIEKTPOHHBIE 00pa30BaTeIbHbIE
n/n Bcero| KP P HU3yUYeHHs pecypchl
bubnnoreka LHOK
T 1:b 24,
1 B oy 1 https://m.eds00.ru/863¢6122
YK https://m.eds00.ru/863e632a
Mertonpl  MO3HAHUS  KUBOM MPUPOJIBL.

2 [IpakTnueckass padora Ne 1 «Mcnosb3oBaHue 1 05 bubnuoreka HOK
Pa3INYHBIX METOJI0B pu W3Y4CHUHU ' https://m.edso0.ru/863e6122
OMOJIOTHYECKIX 0OBEKTOBY»

Tema 2: JKussle cucre oprasusa
3 1qMBI/IOHO1"11//Iltlileﬂc1<1/1;/I cTI/I(I:\iIrI;VIII/)II Hli(poﬁgc?g Huzi 1 bubamorexa HOK
' ’ https://m.edso0.ru/863e6564
M3y4eHue
Tema 3: XHUMHUYECKHII COCTaB W CTPOEHUE
4 KITeTKN 849. XUMHYECKHHN COCTaB KneTKIf Bona 1 bubmiorexa HOK
' ) https://m.edsoo0.ru/863e674e
Y MUHEpaJIbHBIE COJIU
bubnmmoreka IHOK

5 benku. CoctaB u cTpoeHHe OEIKOB 1 https://m. eds00.ru/863e6072
®epMeHThl — OHOJIOTUYECKUE KaTalu3aTOPhL.

5 JlaGopatopnast pabora Ne 1 «U3yueHue 1 05 bubnuoteka [HOK
KaTaJINTUYECKOW aKTUBHOCTH (epMEeHTOB (Ha ' https://m.edsoo.ru/863e6b72
MIpUMEpe aMuUIa3bl WK KaTajaasbl)»

bubnuoreka [HOK
! YTAeBOMEL JIMIH LI 1 https://m.edso0.ru/863e6870
bubnuoteka HOK

8 Hyxrienrosbie kucnoTsl. AT® 1 https://m.edsoo.ru/863e6d5c

9 Hcropus u  METOOBI U3YYECHMsI  KIICTKH. 1 bubnuoreka I[HOK
Knerounas teopus https://m.edso0.ru/863e6e88

10 Kinetka xak 1eiaocTHas )KUBas CUCTEMA 1
Crpoenue 3YKapHUOTHUYECKOU KJIETKH. bubnuoreka I[HOK

11 JlabopatopHass pabora Ne 2 «M3ydyenue | 1 0.5 https://m.edsoo.ru/863e6ff0
CTPOCHMS  KIETOK pAaCTEHUH, IKUBOTHBIX, https://m.edso0.ru/863e716¢
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rpuboB M OakTepuil MOA MHUKPOCKOIIOM Ha
TOTOBBIX MUKpONpEnapaTax U UX OMHCAHUE

Tema 4: JKusHenesTelpHOCTh KIETKH Od.

bubmmoreka

HOK

12 OOMeH BeIeCTB MM METa00JIu3M https://m.edso0.ru/863e766¢
bubnnoreka LHOK
13 PorocuTes. XemocuHTes https://m.edso0.ru/863e7c98
. bubnuoteka HOK
14 OHepreTuecKui 0OMeH https://m.edsoo.ru/863e7aae
JKuzHeHHBIN MUK KICTKH. JlelleHue KIIETKH.
15 Muto3.  Jlabopatopnas  pabora Ne 3 05 bubnuoteka HOK
«Habnronenne MHTO3a B KJIETKAaX KOHYMKA ' https://m.edsoo0.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX MUKPOITperapaTax»»
16 buocuntes Oenka. Peakumst MaTpudHOTO bubnuoteka [HOK
CHHTE3a https://m.edsoo.ru/863e796e
17 Tpaucusus — OuocuHTe3 Oenka bubnuoreka I[IOK
KonTtponsHas padora 1 https://m.edso0.ru/863e796e
T 5: P
18 | psmrmie opramvon  Sv.  Hexnerouric uGorera LIOK
P p ' https://m.edso0.ru/863e7540
(hOpPMBI JKU3HU — BUPYCHI
bubnmmoreka [HOK
19 @opMBI pa3MHOKEHUSI OPTaHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuoreka [HOK
20 Meiios https://m.edso0.ru/863e7f4a
OOpa3oBaHWe W pPa3BUTHE IIOJIOBBIX KJIETOK.
21 OmnonotBopenue. Jlaboparopuas pabora Ne 4 05 bubnuoteka I[HOK
«M3ydyeHne CTpOEHHsI TOJIOBBIX KIETOK Ha ' https://m.edso0.ru/863e81b6
TOTOBBIX MUKPOIIpEIIapaTax»
22 WNHnuBuayanpbHOE pa3BUTHE OPraHU3MOB bubmnorexa HOK
JIHBHILY p p https://m.eds00.ru/863e8436
T 6: H
| oo Reremememmoes w e ox
p ) YK https://m.eds00.ru/863e86f2
HACJIEACTBEHHOCTH U M3MEHUNBOCTH
24 3aKOHOMEPHOCTH HACJIEIOBAaHMS TMPHU3HAKOB. bubnuoteka IHOK
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MOHOTHOPHIHOE CKpPEIIMBAaHUE

https://m.edso0.ru/863e8878

JurubpunHoe CKpEILMBAHUE. 3aKoH bubnuoreka HOK

25 1 :

HE3aBUCHUMOI0 HACJIEAOBAaHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuemieHHOEe  HacleJOBaHUE MIPU3HAKOB.
JlaboparopHa abora Ne 5 «M3yuenue
26 pCSYJII:)TZTI())E nP M(T)Hom6p1/mH0r0 & HHI/I 1 0.5 bubmorexa HOK
' https://m.edso0.ru/863e8c60
JTUTHOPHUTHOTO CKPENIUBAHUS Y IPO30(HIIBl Ha
TOTOBBIX MUKPOIIpErapaTax»

27 l'eneruka mnosia. HacnepoBaHue NTPU3HAKOB, 1 bubnuoteka HOK
CIIEINUICHHEIX C OJIOM https://m.edso0.ru/863e8c60
N3MeHYMBOCTb. Henacnencreennas

. JIab 0 Ne 6.
28 E?;Melégﬁgof/[? H@EKZPEE?{II,{I:)? le);iflecl){?nBo(::TH 1 0.5 bubmorexa HOK
v e 1 ’ ' https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BapHUAITMOHHOTO piga w
BAPHUALIMOHHON KPUBON
HacnencrBennas N3MEHYUBOCTD.
. bubnuoteka [HOK

29 JlaboparopHas padota Ne 7. «Ananmu3 myramuii | 1 0.5 https://m.edsoo.ru/863e8efe

y 1p030(¢ Ikl Ha TOTOBBIX MUKpPOIIpernapaTaxy»
bubnmmoreka IHOK

30 I'enetuka yenoBeka. Kontponsnas padora 2 1 https://m.eds00.ru/863e8478
Tema 7: Cenekuust opraHu3moB. OCHOBBI
onotexHosoruu 44,  Pe3epBHBIH  ypOK.

31 1
O0600menne o teme «HaciencTBeHHOCTH U
W3MEHUYUBOCTh OPraHU3MOB)

32 Cenekmus Kak HayKa M TIpoLiece 1 bubmnorexa HOK

B YK pon https://m.edso0.ru/863e9214

33 MeTo bl ¥ TOCTHKEHUS CEJNICKIIMH PACTeHUI U 1 bubnuoteka [HOK
YKUBOTHBIX https://m.edso0.ru/863e9214

34 buoTtexHoorus Kak oTpacib MpOU3BOJICTBA 1 bubmnorexa HOK

p p 5 https://m.edso0.ru/863e9336
OBILEE KOJIMYECTBO YACOB 1o 34 4

I[TPOTPAMME
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11 KUIACC

Ne Tema ypoka KosmuecTBo yacos Hara DJIeKTpOHHbIe HH(poBbIE
n/n Bcero KP P HU3yUYeHHs o0pa3oBaTe/ibHbIE pecypcChl
1 Tema 1: DpomounonHas  Ouosorus  94. 1 bubnuotexa [JOK
DBOJIIOIHS U METOJIbI €€ U3yUCHUSs https://m.edsoo.ru/863ea20e
2 WcTopus pa3BuTHS NpeacTaBlIeHU 00 3BOIIOLUN 1 bubmorexa [JOK
https://m.edso0.ru/863e9570
bubmmoreka [{OK
3 MukposBotronHs . https://m.edsoo0.ru/863e9cle
[Tomynsanmst kak >IeMEHTapHas €AWHHIA BUAA U
4 somonuu.  JlabopatopHnas pabora Ne 1 1 05 bubnuorexa [JOK
«CpaBHEHHE BHJOB 1O MOPQOIOTUIECKOMY ' https://m.eds00.ru/863e99c6
KPUTEPHUIO»
5 JIBwkymue cuibl  (dneMeHTapHble  (HaKTOPHI) 1 bubnuorexa [JOK
SBOJIIOIUH https://m.edsoo0.ru/863e9da4
N bubnuorexa [JOK
6 EcrectBennsiit 0TO0p 1 €10 GOpMBI 1 https://m. edsoo.ru/863e9ed0
Pe3ynbrartel  3BOMIONMHM: MPUCHOCOOICHHOCTH
7 OpraHu3MOB M BHA000pa3oBanue. JlaboparopHas 1 05 bubnuorexa [JOK
pabdora Ne 2 «OmnmcaHue MPUCTOCOOICHHOCTH ' https://m.edsoo.ru/863e9fde
OopraHu3Ma 1 €€ OTHOCUTEIILHOTO XapaKTepay
8 Hanpasiienus u myTH MaKkpO3BOJIIOLUH 1 bubmrorexa [JOK
https://m.edsoo.ru/863e9cle
9 Heo6parumocTh 3BOTIONHH 1
Tema 2: Bo3HUKHOBEHHE U Pa3BUTHE XKU3HU HA
10 3emute 10u. McTtopus sku3Hu Ha 3eMiie U METObI 1
e€ U3y4yeHus
11 ['mnoTte3bl MPOUCXOXKACHUS KU3HU Ha 3emiie 1 bubmiorexa HOK
https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )xnu3HM Ha 3eMIle 110 3paM U NeproJam 1 bubmiorexa LIOK

https://m.edsoo.ru/863ea6be
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OcHOBHBIE 3Tanbl 3BOJIIOLMM PACTUTEIBHOTO M
*KHUBOTHOrO Mmupa. I[Ipaktmueckass pabora Ne 1

bubnuoreka [IOK

13 «M3ydyeHHe HMCKONAEMBbIX OCTAaTKOB PAacCTECHUU M 05 https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpemMeHHas cCTeMa OPraHu4ecKoro Mupa bubnmorexa LIOK
p P P https://m.edso0.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) bubnmorexa LIOK
P https://m.edsoo.ru/863eac2c
bubmmoreka [{OK
16 JiBuoxkymue cuibl ((pakTopbl) aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJNH SBOJIOINH YETOBEKA
UenoBeueckne packl M MPUPOJHBIE aganTallMA bu6moreka [IOK
18 :
YeJI0BEKa https://m.edsoo.ru/863eaea?
PesepBubiit  ypok. OO6oOmenwne mo  Teme
19 «BO3HUKHOBEHWE W PA3BUTHE KM3HU HA 3eMIIC»
KonTposbnas paboral
20 Tema3. Opranu3sMbl W OKpyXKaromas cpema S4.
DKOJIOTHS KaK HayKa
bu6moreka [IOK
21 Cpenpl 00uTaHUS U YKOJIOTHYECKUE (HaKTOPhI https://m.edsoo.ru/863eafec
AbGuotndeckue dakropsl. JlaboparopHas padbora
Noe 3. «Mopdonoruyeckue  0COOCHHOCTH
N PP bubnuoreka [[OK
22 pacTeHWH W3  pa3HbIX  MECT  OOMTaHUS». 0.5 :
https://m.edsoo.ru/863eb10e
Jlaboparopnast pabota Ne 4. «BnusiHue cBeta Ha
POCT U pa3BUTHE YEPEHKOB KOJIEYyCa
bubmuoreka [JOK
23 buotmeciue paxropet https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapPAKTePUCTUKH TOMYJSIUY.
24 ITpaktnyeckas padota Ne 2 «Iloxcuér moTHoCTH 0.5
MOMYJISIIII pa3HBIX BUJOB PACTCHHID)
o5 Tewma 4 : CooO1iecTBa U 9KOJOTHYECKUE CUCTEMBbI bubmuoreka [JOK

94. CooOriecTBa OpraHM3MOB — OHOILIEHO3

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

bubnuoreka [IOK

26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) 1 https:/m.edsoo.ru/863ebA6a
21 eorormmece  mupe. Croferma| 1 Bu6mrorera LIOK
axocueTem. CyKieccrs https://m.edsoo.ru/863eb5fa
28 [IpupoaHbie 3KOCHCTEMBI 1
29 AHTPONIOT€HHBIE SKOCUCTEMBI 1
30 | buocdepa — rinobanpHas 3kocucTeMa 3eMiIn 1 Et?ri?;;?:é(sig 8/1§63ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUSI OMOC(ephI 1 EILZJ:I/I;I:W.T:;?)(])_.IS/I&B% 416
32 YenmosevecTBO B Onochepe 3emiin 1
33 CocymiecTBOBaHHE MPUPOJLI U YEJIOBEUYECTBA. 1 bubnuorexa [JOK
KonTtponbras padoTa 2 https://m.edsoo.ru/863ebale
34 PeszepBHbIit YPOK. O06o06menne TEMBI 1
«Coo0111ecTBa ¥ SKOJIOTUICCKUE CHCTEMBI)
OBUIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME
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https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

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

buonorus. 10 kiacc: yue6. ayist odueoopazonat. Opranuzaimii: 6a3oBbIi
ypoBeHs/B.B. Ilaceunuk u ap.; nox pen. B.B.Ilaceunuka.4-y uzn., crep.  M.:
[Ipoceemenue, 2022.-223 c.: ui. — ( JIuaus xu3Hn).

buonorus. 11 knacc: 6a30Bbiil ypoBeHb: yueOHuk /B.B. [Taceunuk,
A.A Kamenckuii, A.M. Py6uioB u np.; noxa pen. B.B.Ilaceunuka. 4-y uzz., crep.
M.: [Ipocsemienue, 2022.-227 c.: un. — ( Jlunus xxu3un).

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1.B.C.PoxnoB. TemaTnueckuii 1 UTOrOBbIN KOHTPOJIb. COOPHUK MPOBEPOUYHBIX paboT. buomorus.
10 ximace. Mocksa 2014r.

3. O.II. ynkuna. bronorus 6-11 knaccel. [IpoBepouHble TeCThI, pa3HOYPOBHEBBIE 3aJaHUSI.
Bousrorpan: Yuurens, 2012r

4. H.A.bornanos. KonTpoiabHO-u3MeputenbHbie Matepuainsl. buonorus 10 kmace. @I'OC.
Mocxksa. Baxko, 2016r.

5. A.A.Kupunenko. buonorus. Pazaen «9Bomtonus opraHn4eckoro Mmupa». Teopus,
TPEHUPOBOYHbIE 3aaHud. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Paznen «I'enerrka». Bee Tunel 3aiay. TpeHUpOBOYHAS TETPAb.
Jlernon, 2016r

7. C.1.KonecunukoB. buonorus. Paznen «9konorusi». Teopus, TPEHUPOBOYHBIE 3aJaHUS.
Jlernon, 2016r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. «Enunas xomnekus Ludposeix O6pa3zoBarenbHbix Pecypcory (Habop nudpoBbIx
pecypcoB k yueOnukam auaun B.B. TTaceununka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Matepuaisl k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX
CO3/aH cailT, ObUIK ommyOIrKOoBaHbI B ra3etre "buonorus". ABTopamu caiita mpojenaHa
Oosbias paboTa MO CUCTEMATH3UPOBAHUIO Ta3€THBIX CTAaTeH C YUETOM IIKOJIBHON

yueOHOI mporpaMMel o npeamety "buonorus".

http://ebio.ru/ - Dnexrponnslit yueOHUK «brosorus». CoaepKuT Bce pa3aeibl
OuoJIOTHUHN: OOTAHUKY, 300JI0THI0, aHATOMHIO U (DU3UOJIOTHIO YEIOBEKA, OCHOBBI
IIUTOJIOTHU U T€HETUKH, SBOJIFOIIMOHHYIO TEOPHUIO M SKOJIOTHIO. MOKeT ObITh

|~

PEKOMEHIOBaH YYaIIUuMCs JJIsl CAMOCTOSITEIIbHON pabOTHI.
8. http://djvu-inf.narod.ru/ - sanekrponnas OudIUOTEKA

http://biology.ru/index.php_- Caiit sBnsieTcs MHTEpHET — Bepcueid yaeOHOTO Kypca Ha KOMIAKT-
mucke "OtkpeiTas buonorus".
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