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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOIX0/0B K (DOPMHUPOBAHMIO COZEp:KaHUs ydeOHoro mnpenmera «buosnorus» cocraBuIn:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHU O criennpuke OUOJIOruH,
e 3HAaYeHHWU B IO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHMM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
10 OMOJIOTHH U €€ CTPYKTYpA.

[Tporpamma no Guosnoruu AaéT MnpejacTaBieHe O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI W Ppa3BUTUA, OOydalooluxcs cpeicTBaMu ydeOHoro mnpeamera «buonorusy,
onpezenseT 00s3aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIE0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B nporpamme 1o OHONOrMHM TakKe YUMTHIBAIOTCA TpeOOBAaHUA K IUIAHUPYEMBIM
JMYHOCTHBIM, METANPEJAMETHBIM U IPEIMETHBIM pe3ysibTaTaM O00ydyeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHOMN AEATEIbHOCTU YUEOHbIX JIeHiCTBUN 00ydaronMxcs 1o
OCBOCHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIl ypOBEHb) pEaTU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAlMil  JIMYHOCTH, 3KOJOTMYECKOIO  MBILIUICHMS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npuponHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUd, a TakKkKe
3HaHUH O CTPOEHUU KMBBIX CUCTEM PA3HOI'0 PaHra M CyIIHOCTH OCHOBHBIX IMPOTEKAOIIUX B HUX
IpPOIIECCOB B TMPOrpaMMe IO OHOJOTMU yJEeNEeHO BHHUMAaHHE HCIOJIb30BAHUIO MMOJYYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU Ul PeLICHUs IPUKIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU 11eJIECO00pa3HOro MOBEACHUS B OKpYXKarolled MpUpOIHON cpele,
aHau3a BIMAHUSA XO3SHCTBEHHOM NEATEIBLHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOTO
npenMera «buosorys» MpPOAUKTOBAHO HEOOXOIUMOCTHIO 0OECTIeUeHHs YCIOBUM ISl pelieHus
OJIHOM M3 aKTyalIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaaraet
dopmupoBaHHe y 00yJaromUXcs CIOCOOHOCTU aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOILIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHMMaeT BakHoe MecTo. OHa
oOecnieunBaeT (QoOpMHUpOBaHUE y OOydYalOIIUMXCs MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MPUpPoe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alMl W DHBOJIIOLMH, CO34aéT YCIOBHUA JUId: IIO3HAHUSA 3aKOHOB >KUBOH IPUPOJIBL,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
’KM3HH, IKOJIOTMYECKOTO MBIIIIEHHSI, IEHHOCTHOTO OTHOIIEHUS K )KUBOM NPUPOJE U YEIOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3yyenne



Ouonoruu obecrnieunBacT YCIIOBUS TS dbopMHUpOBaHUS MHTEIJICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIM OUOJIOTMYECKUX 3HAHUN C MPEJCTABICHUSIMH W3 JAPYTrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, U3HKHU, XUMUU U reorpaduu. HazBaHHbBIE TOJIOKEHUS O TIPEAHA3HAYCHUN YI€OHOTO
npeamera «buosorus» COCTaBUIM OCHOBY [UIS ONpEIEICHUs TMOAXOAOB K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEICTABICHHOTO B IPOrPaMMe MO0 OHUOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIIMHA KYJIBTYPOCOOOPa3HOTO MOAXO0Aa, B COOTBETCTBUU C KOTOPHIM OOYYarOmIuecs TOKHBI
OCBOWTH 3HAHUS M YMEHUS, 3HAUMMbIC i1 ()OPMHPOBAHUS OOIIEH KYJIBTYpPHI, ONPEACISIONINe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT d3JEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX I'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorus kak Hayka. MeTobl HAy4yHOrO Mo3HaHus», «KileTka kak Ouonorudyeckas CUcTemMay,
«Opranu3m Kak Ouosiormueckas cucrteMay, «CucrteMa U MHOrooOpa3ue OpraHudecKoro MUpay,
«OBOTIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI M IPUCYIITUE UM 3aKOHOMEPHOCTH.

enp um3ydenus yuyebHoro mnpeamera «buomorus» Ha 06a30BOM YpOBHE — OBJIAJCHHUE
00yJaronMMucsa 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAJIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosnorus» Ha 0a30BOM ypoBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEJCTABICHUNA O €CTECTBEHHO-HAYYHOM KAapTHHE MHUpa, O METOAaX HAy4YHOIrO ITO3HaHUS,
CTPOCHHH, MHOTOOOpPa3MU M OCOOCHHOCTSX MHBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHrUe Yy OOYYArOMIMXCS TMMO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX U TBOPUYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISAJIOB,
UJIeW U MOJIX0I0B K U3YUYECHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aINH;

CTaHOBNIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OLEHUBATH SBIICHUS OKPYXAIOIIET0 MUpPA >KMBOU MPUPOIBI HA
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKON JEATETbHOCTH YEJIOBEKa, PA3BUTUM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HiA;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUUECKUX HOPM IMPHU MPOBEICHUN
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTUYECKMX 3HAHHWM U1 TIOBBIIICHHS] YPOBHSI 3KOJOTHYECKOU
KYJBTYpPHI, 7151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPUOOPETEHHBIX 3HAHUW W YMEHUH B MOBCEIHEBHOW JXU3HU IS OICHKH
MOCJEICTBUIA CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3I0pOBBIO, 00OCHOBAHHE U COOIIOZICHUE Mep MPOPUIAKTHKH 3a00JICBaHHIA.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HaY4HBIE ITPEIMETHI.

Jnis u3ydenus 6uonorun Ha 6a30BOM YpOBHE CpeIHEro OOIIero o0pa3oBaHUsS OTBOJUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOINECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYeCKUX HayK.

MeTopl TO3HAHMS KUBOM NIPUPOIbI (HAOIIOCHIE, SKCIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemMoHcTpaumMu:

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

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBOW TPUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «/cmonb3oBaHuE pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CpolicTBa OuwocucTeM © UX pa3HooOpasue. YPOBHU OpraHu3alud  OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KIJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTUYECKHI), OMOC(hepHBI.

JdemoHcTpaumnu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKK IKU3HUY», «YPOBHH OpraHU3AIMH KUBOUH
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpODBJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKUMHA BOJBI M MUHEPAIbHBIX BELIECTB B KieTke. [loanepxkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 6€IKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
cBoicTBa OenKkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas crnemuduuHoctb. Kodepmentsl. Buramunbl. OTinuust  (QepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, prud03a U Ae30Kcupru003a), Jucaxapusl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJOB.

Jlunuasl:  TpUraMuepunsl, Qochonununel, crepouabl. [uapodpmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkiun aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
HMCTOYHHKOB YHEPTUU.



Hyxneunossie kuciotel: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIIEMHOBBIX KHCJIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[Mutonoruss — Hayka o kietke. Kiierounass Teopusi — mpuMmep B3auMMOICHCTBUS UACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTudeckas M mpokapuotuyeckas. OCOOEHHOCTH CTPOCHHUSA
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (DYHKIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiacTuiabl. IIpoucxoxaeHne MUTOXOHAPUA U IIACTHI.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBINA IEHTP, IEHTPUOJIH,
PECHUUKH, KTI'yTUKU. DyHKIIMN OPraHOUAO0B KIETKU. BKitoueHus!.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnpenenenre XuMHUYECKUX HJIEMEHTOB B JKMUBOU MPUPOJIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJIeTkn», «CTpoeHue MKUBOTHOM KIeTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENbHBIX, )KUBOTHBIX U OaKTepUabHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaboparopHass pabora Ne 2. «M3yuyeHWe CTpOCHHSI KJIETOK PACTCHUM, XKMUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTaboInu3Ma.

Tunber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocunTe3a. Peakiuum ¢orocuHTesa.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XeMocuHTe3. XEeMOCHHTE3UPYIOIUe OaKkTepuu. 3HAYeHHWE XEMOCHUHTE3a IS JKM3HU Ha
3emie.

Ouepreruyecknii oOMeH B KjeTke. PacmieruieHue  BEIIECTB,  BBIICICHHE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. Kucimoponnoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropus otkpeitus BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJA BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBA€MbIe BUpycaMu. Bupyc uMMyHOAepUIINTAa YeTOBEKA

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, pEeBEpTaa W HWHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuer w cxembl: «Tumbl  muTaHus», «MeTtabomm3m»,  «MHUTOXOHAPUSY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepnodarn», «Crtpoenune wu ku3HeHHbIH 1ukn Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenne [IHK u tpanckpunims», «buocunres
6enkay», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounsli 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuust marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTtomoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHNU3MOB.

Henenne xnerkn — muto3. Crammm mwurosa. [Ipomeccel, mpoucxondiue Ha pasHbIX
CTaauAX MUTO3a. buonornuecknii CMbICI MUTO3A.

[Tporpammupyemasi rHO€Ib KIETKH — aronTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccel, mpoucxoasdimue Ha craausx menosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buosnornueckuii CMbIC U 3HaUEHUE MEHO03a.

["ameTorenes — mnpouecc 00pa3oBaHUs MOJOBBIX KJIETOK y KMBOTHBIX. [10JIOBBIE Kene3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CrnepMaro3oup,
SUICKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHsI SHIEKICTOK M
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opranoreses. IloctamOproHanbHOe pa3BuTHE. THIBI NOCTAIMOPHOHAIBHOTO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTallUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KileTOUHBIN LUK,
«Permukanus ITHK», «Muto3», «Menos», «IIpsamoe u HenpsMmoe pasButue», «l'amMmerorenes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurawoomero», «KapuokuHe3 B KI€TKax KOpEUIKa JIyKa», MarHWTHas
MoJenb-ammInKanys «/lenenue knetkny, moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmroneHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabora Ne 4. «/M3ydyeHwe CTPOCHMSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHeTtuku. Mcropust pasBuTuss reHeTuku. Ponb nurtonoruu u
SMOpHOJIOTHN B CTAHOBJICHUU FeHETHKHU. BKitag poccuiickux 1 3apy0eXHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIIOJIOTUYECKUM, LHUTOT€HETHYECKUM, MOJIEKYIIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAacJelOBaHUS  IPU3HAKOB, yCcTaHOBJIEeHHble [. Mennenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe ckpemmMBaHME. 3aKOH HE3aBUCMMOIO  HACJIEIOBaHUS  IPU3HAKOB.
[{uToreHeTHyeckne OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEE CKpellMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS [T OTIPE/IETICHUs] TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno clemIeHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluerieHus TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanmonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
Ka4eCTBEHHbIE MPU3HAKU U UX HOpMa peakiuy. CBoiicTBa MOAU(PUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHasl, niaM reHOTUIMYECKas, U3MEHUMBOCTh. KOMOMHATHBHAs M3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TpoOIleCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
u3MeH4nBOCTh. Krnaccu¢ukanuss MyTanuii: TeHHbIE, XPOMOCOMHbIE, TeHOMHBIE. Yacrora u



MPUYMHBI MyTaluidi. MyTtareHdbie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl TE€HETHUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELUOBbIM, IMTOreHETUYECKUH, OHMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio IIIIP-ananmmu3a. HacnenctBeHHsle 3a0oneBaHUS
YyelloBeKa: TreHHble Ooyie3HH, OO0JIE3HHM C  HACIEACTBEHHOM  IMPelpacloiokeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHA U JICUCHHUS] TeHETUYECKUX
Oone3Hell. MeauKO-reHeTUUECKOe KOHCYJIbTHPOBAHME. 3HAYEHHE MEAUIMHCKOW T'€HETUKHU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa.

JdeMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKpEUIMBAaHUE U €r0 HUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajiesIbHbIX T€HOBY, «I €HeTHYecKue KapThl PACTEHUM, )KUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunmBocTH», «MoandukanmuoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTnka rpymnn KpoBu», «MyTaloHHas
WU3MEHYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpacKu Telna), repdapuit
«I"opox moCeBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ysibTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlabopaTtopuast pabota Ne 6. «3ydeHne mMoauuKkanmOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BapHallMOHHOTO psifia U BapUAllMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHiIbl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U IpoLeEcC. 3apoKIEHHUE CeNeKIUU U foMecTukanus. Yuyenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MaccoBbI M MHAWBUAYAIBHBIH OTOOPHI B CENEKIUU
pacTeHui u kUBOTHBIX. OLIeHKa 3KcTepbepa. bIM3KkopoACTBEHHOE CKpEeIMBaHNEe — HMHOPUIMHT.
Uucras nwHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytOopuaunr. OtnanéHHas ruOpuauzanmuss M e€ ycrexwu.
HcKycCTBEHHBIM MyTareHe3 U IIOJIy4YeHUE IOIUIUIOUIOB. JIOCTHIKEHMs CEJIEKLIUU PaCTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosnorus kKak oTpacib MNPOU3BOJCTBA. ['€HHAs HMHXEHEpHUsA. OTalbl CO3JAaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas umxenepus. Knerounsle
KyJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHMpoBaHuEe BBICOKONIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

IToprpetsr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapnieuenko, M. ®. lIBaHOB.

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouotexHonoruny, «Kierounele KyabTypbl U KJIOHHpOBaHUE», «KOHCTpyHpoBaHUE U TEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIXKEHHUS CEJEKIMU PACTeHHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. JBosonMOHHAsA OHOJIOTHS.

[IpeanocbuUIKM BO3HWKHOBEHHUSI JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHsl U €&
MecTO B Orosoruu. BinsHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa dBomonUHU. [laneoHTONIOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOHN JIETONUCH, Nepexoanble Gopmbl. buoreorpaguueckne: cxoicTBO
U paznnume GayH U Qpop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonoHHass Teopuss Y. [lapBuna. [lpeanochuiky BO3HMKHOBEHHUS JapBUHH3MA.
JIBIoKyle Cuibl  ABOJIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HeompenenéHHas HW3MEHUYMBOCTb, OOphOa 3a CyIlIeCTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunreruyeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBmwxyume cuibl ((hakTopbl) HBOJIONUN BUAOB B NpHpoje. MyTallMOHHBIN mHpolecc U
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJHBI U Apedd reHoB. M3onauusa u
MUTpaIus.

EcrectBenHblii oTOOp — Hampaistomuid ¢aktop 3Bomonnd. PopMbel eCTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK Pe3ybTaT dBOIONHH. [IpuMepsl TPUCTIOCOOICHMI
y OpraHu3MoB. ApoMop(03bl U UIMOATANTALIH.

Bun wu BumooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOE.



MaxposBomonus. PopMbl 3BOMIONUH: (QHIIeTHYEeCKasi, TUBEPreHTHas, KOHBEPIeHTHas,
napasuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HEeCIEeUHUATU3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuplr u  cxembl: «Pa3BuTue opraHuueckoro mupa Ha 3emie», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOroodpasue mopoj
JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Unnoanantamuuy, «O0mas aereHepauus», «JBrkymue cuibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «bopsba 3a cymectBoBanue», «lIpucrnoco0ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE).

OO06opynoBaHue: KOJIICKIUS HACCKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoOeKOus «@DOpMBI COXPAaHHOCTH HCKOMAeMbIX
KUBOTHBIX U pacTeHHil», Moaenp anmiukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKH TENa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHble TPEICTaBICHUS O 3apOXKACHUU KU3HU. HaydHble runore3sl BOSHUKHOBEHMUS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. HavanbHble Tanbl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xusHum Ha 3emsie no dpam M nepuopaMm. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. [lanmeos3oiickas spa u €€ mepuoabl: KeMOPUNCKHM, OpPIOBUKCKHMA,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas opa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: ajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuKka KJIMMaTa M reojlorhyeckux mpoieccoB. OCHOBHBIE 3Talbl 3BOJIOIHUH
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa opraHM4ecKOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIONMST  4YEJIOBEKAa. AHTpPOIOJOTUsl Kak Hayka. Pa3BuThe mpencraBieHUd O
IIPOUCXOXKICHNUN YesloBeKa. MeTo1bl 3yueHus: aHTpornorene3a. CxoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.



JBwkymue cunasl  (akTopbl) aHTpomoreHe3a. HacnencTBeHHass W3MEHYMBOCTD U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIIECTBOBAHUS, 00JIACTh PACIPOCTPaHEHUs], 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiicKasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH TPEJICTABUTENIEH YETOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSI.
EnuncTtBo uenoBeveckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. Ilacrep, A. . Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmuner u cxembl: «Bo3aukHOBeHNEe COTHEYHON CHCTEMBI», «Pa3BUTHE OpraHUYeCKOro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa U 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MalICOHTOJOTHYECKHX HaXOI0K
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynosanue: wmynsiku  «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblia, KPOMAaHbOHIIA), CIENKHA WM M300pakKeHHs KaMEHHBIX OpyIui
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiuia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckas padota Ne 1. «3ydeHrne MCKOMAEMbIX OCTATKOB PACTEHHUI U KUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3/elibl dKOJOTMH. MeToAbl JKOJIOTHYECKUX
MCCIIeI0BaHMH. DKOJOTUYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPTaHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IMOYBEHHAs,
BHYTPHUOpPraHU3MEHHasI.

Oxonoruueckue (akropel. Kmaccudukamus skomorndeckux (akTOpOB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPONIOTEeHHBIE. J[elicTBHUE SKOJIOTHYEeCKUX (haKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QakTOpel:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢opMmel. [lapazutusm, koomepanus, MyTyaIn3M, KOMMEHCAITH3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XapAKTEPUCTHKU mnonyaanuv. OCHOBHBIE TMOKAa3aTely IOMYJIALHH:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JluHamuka
YUCJIICHHOCTHU MONYJSALNUU U €€ PETyIsIIusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynse, 3. ['ekkens.



Tabmumpl u cxembl: kapta «[Ipupomnsie 30HbI 3eminy, «Cpeapl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUN
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUH U3 PA3HBIX MECT
oOUTaHU».

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranmsmMoB —  OuoneHo3.  CTpykTypbel  OHOLIeHO3a:  BHJOBaf,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckue cuctembl (skocuctemsl). [loHsTHe 00 sKocHcTeME M OHOreoleHO3e.
OyHKIMOHAIbHbIE KOMIIOHEHTbl 3IKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB W TMOTOK SHEprud B dKocucreme. Tpoduyeckume (mUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeNM 93KOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYEeCKHe NHpaMHJIbl: HPOMYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOpErysnus, pazpurue. Cykueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMbl. buosoruueckoe u
XO035ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycToMduBOCTH dKocucteM. CoxpaHeHHEe OHMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHEe U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoTbl BemecTB M OWOT€OXMMHYECKHE ILHKIBI JJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONIOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NMPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3usi Kak OCHOBA
ycroifunBocTd Onochepsl. OcHOBA PallMOHATIBHOIO YIPABICHUS MPUPOIHBIMHU PECYpCaMH U MX
ucnosib3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «Ilumessie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHusy, «OKoJOrHMueckas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jeca», «buoreHos
BosoéMay, «ArporeHo3», «l[IpuMepHbIe aHTPOTIOTCHHBIE BO3ACHCTBUS Ha TIPUPOAYY,
«BaxkHeillme MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nNouBy, «I[lapHukoBsIi AP hexT», «DaKTopbl
PaaMOaKTUBHOIO 3arps3HeHus1 Onochepni», «O0mas cTpykrypa ouochepsn», «Pacnpocrpanenue
XKu3HH B Onochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoaa B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmiecTBay, Koulekuuu — «buoneHosy», «BpeguTtenn = BakHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX ~KYJIbTYp», TrepOapuu U KOJUIEKUMH PACTEHHMH M  IKUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, N300pakeHIs] OXpaHIEMbIX BUIOB PACTEHUI U KUBOTHBIX.

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

buonorus. 10 knacc: yaeOHUK 111 00111e00pa30BaTeIbHBIX OpraHu3aIuii: yriyOaeHHbII
ypoBenb/ mox peaaknueid B.B. Tlaceunnka — M: TIpocBemenue, 2022. (JInHUS KU3HH).

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[TpoBepouHbIe U KOHTPOJIbHBIE PAOOTHI
Mertoanueckoe nocodue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
but6mmoreka [JOK

Pemry EI'D EI'3—2023, buonorus: 3aianus, OTBETHL, pemenus (Sdamgia.ru)
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I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHMOJIOI'MHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeHero o0IIero 00pa3oBaHus: JUUYHOCTHBIM, METAIIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS INpeaMera «buoyorus» BbIIEIEHBI
CIIEIyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
WJICHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEAEIIEHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeX)ACHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHWs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMETA «bnonorusy JOCTUT'alOTCA B CIAHWHCTBEC
y‘Ie6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKI/IMI/I
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOTO3HAHUSA,
CaMOBOCITUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHef/'I Mno3uuuu JINYHOCTH, IMATpUOTU3MaA,
YBaXXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEJIOBEKY TPyZAa U CTaplIEMY ITOKOJECHUIO, B3aMMHOIO
YBaXEHHS, OEpEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAIOLIEH cpele.

JImuaOCTHBIC pPE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
paCiupC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTU B IPOLECCE pC€aln3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIATATEIBHOMN OCSATEIBPHOCTH, B TOM YHCJIC B YACTH.

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 065{33HHOCTGI>'I, YBAXXCHHUEC 3aKOHA U
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YIEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMCHUC YUYUTHIBATDH B CBOUX I[GﬁCTBHSIX HQOGXOI{I/IMOCTB KOHCTPYKTUBHOI'O
B3aUMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MTOJIOKEHUEM;



FOTOBHOCTb K COTPYAHHUYECTBY B IIPOIECCE COBMECTHOTO BBINIOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX W HCCIIEIOBATEIbCKUX 3aJlad, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKOM TPAKIAHCKON UACHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JIocTXKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOU KU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHHUE SMOIIMOHAIIBHOTO BO3/IEUCTBUS KMUBOM MPUPOBI U €€ LICHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 3J0POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peain3als 3J0pOBOro U 0E30MacHOro o0pasa KU3HH (3I0pOBOE MUTAHUE,
COOJTI0ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTH TPAaBHJI WHAMBUAYAIBHOTO U KOJJICKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPY10JI00ue;

TFOTOBHOCTb K aKTUBHOU JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIILHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K Pa3IUyHbIM cdepaMm MpodeccHnoHaTbHON esTeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOE KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HAHME TTI00AIBHOTO XapaKTepa KOJIOTMYECKUX IPo0IeM U IMyTel UX PEeUICHHUs;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUS B IMPUPOJIEC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHUS B JKOCHCTEMaX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIMYUE PA3BUTOIO HKOJIOTUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYNbTYpbI, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OpMHUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpUIECHCTBOBAHUE A3bIKOBOM M UUTATENIBbCKON KyJIBTYpPhI KaK CpECTBa B3aUMOIEHCTBUS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHEe crenupuKu OUONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MUpPE Kak O €IWHCTBE TMpPUPOAbI, 4YeJIOBEeKa M OOIIecTBa, B IMO3HAHUM HNPHUPOJIHBIX
3aKOHOMEPHOCTEH U pereHuH npo0ieM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHOMW IMBHIM3AINU: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIBLHOMY
MCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB )KU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IENSX TOBBIINICHUS 00IIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4aeMble 3HAHUS IS aHaidn3a W OOBSICHEHHS SBICHUN
OKpYKAIoIIer0o MHUpPa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOLIMXCS JaHHBIX C LENbI0 TOITYy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIh30BaTh OHMOJOTHYECKHE 3HAHWS JJIs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME I[CHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYATHHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysbTaTbl OCBOEHHs ydyeOHOro mnpeamera «buosorus» BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenr(UKy METOAOB MMO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, IpPOILeCcC, CHCTeMa, HayuyHbld (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeHCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHOW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH OO0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MertarnpenMeTHbIE pe3yJbTaThl OCBOSHHS IPOTPaMMBI CpeIHEro oO0miero ooOpa3oBaHUs
JOJIKHBI OTPAXKaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 000OIIEHHUs), PacKpbIBaTh CMBICI OHMOJIOTHUYECKUX
MOHSTUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU NOHITUSIMH);

ONpEACIATh LEIN JAEATEIbHOCTH, 3aJaBas INapaMeTpbl U KPUTEPUM MX JOCTUKECHMS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE TOHATUS s OOBbsACHEHUs (aKTOB M SABJIECHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYXJEHHUs (MHAYKTHBHBIE, JECTyKTHBHbIE, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOILIEHUHA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUUH pa3zHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHIeHHs TPOOJIeMbl C YUETOM aHAIM3a UMEIOIINXCS MaTepHalIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM,
OLICHMBATh PUCKU MOCJIEACTBUN AESITEIBHOCTH;

KOOPJMHUPOBaTb W BBIIOJHATE Pa0OTy B YCIOBUSAX pPEAIbHOIO, BHUPTYAJbHOTO U
KOMOHMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:



BJIa/IETh HaBBIKAMH y4eOHO-HCCIIEAO0BATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIIOJIb30BaTh PAa3JMuYHbIE BHUABI JACSATEIBHOCTH [0 MOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B OOpA30BATEIBbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHus, HaXxOAUTh AapryMEHTHhI IS JOKa3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHNUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHBIM MMOUCK MEpPEeHOca CPEACTB M CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, NpeIJiaraTh OPUTHHAIBHBIE TOIXOIBI M PEUICHHS, CTaBHUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM nHUTeparype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, He0OXOTUMOI JIJIs1 BHITIOJIHEHHS YUEOHBIX 3a]1a4;

NpUOOpETaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMYy TpPEACTaBICHUS OHOJIOrMYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATYpy, HCIIOJIb30BaTh U MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIUU BO BCceX cdepax KM3HU, aKTUBHO y4acTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUHN APYTUX YYACTHUKOB JUAJIOTA WM TUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBbIE CpEICTBA OOIIECHUS, MOHMMAaTh 3HAYEHHE COLUAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTHU I1EPErOBOPBHI;

BJIAJTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHHS U B3aUMOJEHCTBHS, NOHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAUBUIYaJIbHONH pabOTHI Ipu
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN ¢ yuy€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH y4aCTHUKOB, 0OCYX/1aTh pe3yJIbTaThl COBMECTHOM paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B PA3JIUYHBIX CHUTYalHUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUAX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 33Ja4l B 00pa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA M KYIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pedIeKCun Kak OCO3HAHUS COBEPILAEMBbIX JIEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€E PE3YJIbTaTOB AEITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C IO3UIHH JPYroro YeJI0BeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieruduyueckue s yaeOHoro npeamera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUIM 1O OCBOEGHMIO, MHTEPHpPETAMUd U NIpeoOpa3OoBaHUIO 3HAHUM, BUIbI
JeSITeIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosyoruei. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHMsI yuyeOHoOro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIa/le POCCUMCKHUX U 3apyOEKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opranus3M, Merabomu3M (0OMEH BEIIeCTB W  NPEBpallleHHEe JSHEPruH), TOMEeoCcTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCHPOM3BEICHHUE
(penpoyKuus), HaCIeCTBEHHOCTh, UI3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JormMa MoJieKylspHoi Ouonorun), 3akonbel (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
Baguiosa), onpeaensTh rpaHUIbBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BIa/eTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJOIMHU: HAOJIOJCHHE M OIMCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX DPE3yJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX IOHSATH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IpEBpallCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IIIACTUYECKOTO U SHEPreTH4YecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHHS, PA3MHOXKEHUS, NHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOIy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOMN )KU3HHU C IIETIbI0 00eCTIeUeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TIOBEJCHHUS B OKpPY)KAIOIIEeH MNPUPOAHON cpele, MOHMMaHUuE HEOOXOJUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OHONOTHM M OMOTEXHOJIOTHH sl palMoHaIbHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpEJICKa3aHMsl HAaClIe0BAaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUsA, BKIIIOYAOUIYIO0 ICEBAOHAYYHbIC 3HAHHS M3 PA3IMYHBIX HMCTOYHHKOB (CPEICTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro HWHGPOPMAIMIO W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKphIBaTh CO/Iep)KaHne OMOIOTHIECKUX TEPMUHOB M MTOHATHI: BUJI, TIOTTYJISIIIHS,
reHooHM, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTWYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaH!s, SKOJIOrMYecKas nmupamuia, OuoreoreHos, ouocdepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHUH u myteid sBomronuu A. H. CeBeprioBa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KUBBIX CHCTEM, TIIPOLIECCOB W SIBIICHHWH, OpraHMW3alus W TMPOBEACHHE OHOJIOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBIEHUE 3aBUCHUMOCTH MEXIY HCCIEAyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEHHBIX pPE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIICISTh CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJIOTHYECKUX O0BEKTOB: BHIIOB,
HOMYJSAIUN, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HIKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHW3MOB, NEHCTBHS SKOJOTHYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJYyYEeHHbIE 3HAHUA N7 OOBSCHEHUS OMOJOTHYECKHX MPOIECCOB U
SBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOLIEH NPUPOIHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



UCTIONIb30BAHUS JOCTHKEHUH COBPEMEHHOU ononorun ISt panroHAIBHOTO
HPUPOJIOTIONIL30BAHMS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHATH J1A0OPAaTOPHBIE M NpaKTH4YecKue paboThl, COOIIOAATh MpaBHia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi HMH(OpMAIMK, HAYYHO-TIOMYJSIPHBIE MaTepHaibl), paccMaTpUBaTh TJIOOAIBHBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLICHUs, 0000Imas
Ouonornyeckyro HMH(GOPMALUIO M3 HECKOJIbKMX HCTOYHHKOB, TPaMOTHO HCIIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

Opraﬂmauuﬂ l'IpOCKTHOﬁ u y‘leﬁHO-I/ICCJ'Ie)IOBaTeJILCKOﬁ ACATEJIBHOCTH YYCHUKOB

HpOCKTHaﬂ )51 y‘I€6HO'I/ICCJICI[0BaT€JH)CKaH ACATCIIBHOCTE Ha YPOKax OHOJIOrUH — 3TO OJJHa U3
CTYIICHCK K Pa3BUTHUIO TBOPUYCCKUX CII0COOHOCTEH o6y11a101111/1xc51.

[Tomydyenue nr060ro pe3ynprara 00pa3oBaHus TPeOYeT ONMPEACIEHHBIX MEAarornuecKux
texHosioruil. Takoit 6a30BoM 00pa30BaTEIILHON TEXHOJIOTUEH SIBIISIETCS METOJI TPOCKTOB.

Merton IIPOCKTOB - 3TO BCCr[4a TBOPUYCCKAA ACATCIbHOCTD.

Ha coBpeMeHHOM 3Tarne, B yCIOBUSAX MOJIEPHU3ALMU 00pa30BaHUs U B CBSI3U C EPEX0J0M Ha
HOBBIE 00pa30BaTeNbHbIE CTAHAAPTHI EPE]] KOO CTOUT 3a/1a4a (POpMHUPOBAHUS JINYHOCTH,
YMEIOIIEH caMOCTOATENBHO OPraHU30BaTh CBOIO AEATENBHOCTh U CBOOOJHO OPUEHTUPOBATHCA B
MH(OPMALIOHHOM IIPOCTPAHCTBE.

[ToaToMy poeKTHas U UCCIeA0BATENbCKAs AESITEIbHOCTh 3aHUMAET BaXXHOE MECTO B yUeOHOM
mpolecce, Tak Kak ToMoraer GoOpMHUPOBAHUIO HE3aBUCUMOMN JTMYHOCTH, CIOCOOHOM
CaMOCTOSITEIIbHO MBICIIUTh, TOOBIBATH U MPUMEHSATH 3HAHUS, TPHHUMATH 00 TyMaHHBIC PEIICHUS,
YEeTKO MUIAHUPOBAThH JEHCTBUS U MPEABUIETH PE3YJIbTAT CBOEH JEATEIbHOCTH.

AKTY&J’IBHOCTB HCIIOJIF30BaHUS STOM TEXHOJIOTHHU B TOM, 4YTO:

- BO-TIEPBBIX, B PELLICHUU MPOOIEMHON 3a/1a4M KaKIbli YUEHUK NMEET BO3MOKHOCTD
CaMOpeaIn30BaThCS;

- BO-BTOPBIX, HEOOXOAMMO MPUMEHEHHUE PA3INYHBIX CIIOCOOHOCTEH, 00yJarOIIIXCs
(aHaTMTHYECKUX, XY/I0’KECTBEHHBIX, MY3bIKAJIbHBIX, KOMMYHUKATUBHBIX U JP.);

- B-TPETBUX, [IPOEKTHAS AEATEIBHOCTh JAET BO3MOXKHOCTb KaXJ0OMY YYaCTHUKY OIIYTUTh
COOCTBEHHYIO 3HAYUMOCTh U HEOOXOMMOCTD B BBIITOJTHEHUH OOIIETO Jea.

Pabora no peanuzauu 3TOi TEXHOJIOTUHU TO3BOJISIET MHIAMBUAYAIM3UPOBATh YUeOHBIH Mpoliecc,
a TaKk)Ke pa3BUBaTh YMEHHS U HaBBIKU caMO00OpazoBaHMs yyamuxcs. Vcnonbp3oBanue TaHHON



TEXHOJIOTUH MO3BOJISIET BHIIIOJIHEHHE O0JIBIIOr0 00béMa paboThl, Kak MO PyKOBOJACTBOM
YUUTCIIA, TaK U CAMOCTOATCIIBHO, YTO BJICYET 3a CO6OI>1 MOBBINICHHYIO MOTUBHUPOBAHHYIO
AKTUBHOCTH 00YYaroIIerocs.

Heﬂb

['maBHas 11e)1b MPOEKTHO-UCCIIEA0BATEIBCKON NeSTEILHOCTH — (OpMUPOBaHUE y peOeHKa
CIIOCOOHOCTH CaMOCTOATEIbHO, TBOPYECKU OCBAUBAThH MIPOrPAMMHBIN MaTepHal, yMeso
NPUMEHSATH 3HaHUS U3 Pa3IMYHbIX 001acTei HAyKH.

3amaun

dbopMupOBaTh y 00YJAIOIIMXCS IPUEMBI U CITIOCOOBI TPOEKTHO-UCCIIEA0BATEIbCKOM
JEeSITeIbHOCTH C DJIEMEHTaMH HCCIIE0BaHMs, TTO3BOJISIONINE TTOTOTOBUTD UX K YCIECIIHOMY
BBITIOJTHEHUIO MPOEKTA (UCCIIEeI0BAHUS);

CII0COOCTBOBATH Pa3BUTHO KOMMYHUKATUBHBIX, pe(bHeKCI/IBHO-OI_ICHO‘{HBIX YMeHI/Iﬁ 1 HAaBBIKOB,

YUYUTH HIKOJIbHHUKOB I10JIb30BATLCS HpI/IO6p€TeHHI)IMI/I SHAaHUAMU LU PEIICHUSA MMO3HABATCIIBHBIX
H IIPAKTUYCCKHX 3a1a4;

Pa3sBUBaTh TBOPYCCKOEC, ACCONMATHBHOC MBIIJICHHUC, B006pa)K€HI/I€.
Tembt uccneoosamenvckux npoeKkmoeé no ouonozuu ¢ 10 knacce

Anneprust Kak pakTop MpOsBICHUS UMMYHOJePUIINTA.

ApOy3 Ha THIKBEHHBIX KOPHSIX

bakrepunuanoe neiicteue GUTOHIIUIOB.

buonornueckne puTMbI paCTeHHUN

BnusiHue pa3nuyHbIX BUI0B 00paOOTKH MOYBBI Ha €€ arpOHOMHYECKHE CBONCTBA.
["a3upoBanHas BoJa - Bpe WU 0JIb3a?

I'eHeTnyeckas MH)KEHEPHsI pACTCHUM.

JIBU>KEHHUs Yy paCTEHUIA.

Jenarypanus 6enka

Jlemorpaduueckuii mopTpeT MIKOJIBI.

JIn3aiiH NpUIIKOIBHON TEPPUTOPUH

W3ydeHue mporecca BOCCTAaHOBIIEHHUS JIECHOTO COOOIIECTBA MMOCIe AEHCTBUS HU30BOTO MOXKapa.
Ucrtopus pa3sutust Hayku buonorus

HcTopus pa3BuTHs OMOJIOTUN U METObI UCCIIEIOBAHUSI B OMOJIOTHH.

HcTopus pa3BUTHS T€HETUKU U €€ METO/IbI

Kak HayuuThCs )KUTH B COTJIACUU C IPUPOI0H? (OMOPUTMBI YEIIOBEKA).

Kode - Bpex nnu monsza?

ManeHbkue Tpy>KCHUKH Jieca

MoaudukanoHHas H3MEHUNBOCTh MOEr0 OpraHu3Ma Mo AeHCTBUEM (PU3HUECKUX
YIOpaXHECHHI.

HacnencrBennsie 001e3HM.



Hexnerounsie GopMbl )KU3HU, TPOKAPUOTHI, YYKaPHOTHI

OcHOBHBIE CBOWCTBA U CTPYKTYpa HYKJIEHHOBBIX KUCIIOT.

ITo cnenam OTKPBHITHI - B MUKPOMMUpE.

IlyTemecTBue ¢ MOJIEKYJI0M KUCIOPOAA 110 OPraHU3My

Posib Guonornyeckux uccie0BaHuil B COBpPEMEHHON MEUIIMHE.

CuMOM03 B )KU3HU PACTCHUH U JKUBOTHBIX

Cost — 0CcHOBa 310pOBOr0 MUTAHUS WK HEMONPABUMBII Bpel 71 OpraHu3ma’?

TeMbl HCCII€I0BATEIbCKUX MPOEKTOB M0 OMosioruu 1 11 kiaacca

AgjanTanysi OpraHu3MOB K YCIIOBHUSIM OKPY>KAIOILEH CPEbL.

Apxeiickas u [IpoTepo3oiickas 3pbl C TOUKH 3peHUs OHOJI0ra.

buonorundeckue Mero 16l 60pbObI ¢ BPEAUTEIIMU KOMHATHBIX PACTEHUH.

buoTtexHoorus - HaeXkAbl U CBEPLICHUS

Bopwba co crapenuem B 21 Beke.

Bupycsl - HekieTouHbIe (YOPMBI KU3HH

Bupycs! - 6ena 21 Beka.

Bnusinue crpeccoB Ha 310pOBBE UEIOBEKA

BnusiHue TpaHCT€HHOTO KOpMa Ha pa3BUTHE PENPOLYKTUBHOM CHCTEMBI MBIILIEH.

BriusiHue TpaHCIOPTHOM 3arpsi3HEHHOCTH BO3/yXa Ha SNU(UTHbIE JTUIIAHHUKY HAILIEro Kpas.
BausiHue GUTOHIMIHBIX pacTeHU Ha )KUBbIE OPraHNU3MBI.

I'unoTessl 0 IPOUCXOKICHNUN YEII0OBEKa

JBH>KyIlIHE CHIIBI 3BOJIIOLIAN

JIBroxymiue cuisl sBosioliK. bopn0a 3a cyiecTBoBaHUe.

EctecTBeHHbIE cOOOIIECTBA )KUBBIX OpraHM3MOB. broreoneHo3sl.

M3MeHeHne OCTpOTHI ClIyXa, B 3aBUCUMOCTH OT BO3pacTa U BIMSHUA (PaKTOPOB BHEIIHEH CpeJibl.
N3yueHne BU0OBOro pa3sHo0Opa3us MepBOLBETOB

NuauBuayalbHOE pa3BUTHE OPraHU3MOB, MJIM OHTOTEHES

HckyccTBeHHbBIE OpraHbl - Ipo0aeMa U MepCIeKTUBBI.

Hcuezaromue BUAbI pacCTeHUN

HcuesHyBIme BUJIbI paCTEHHM.

Mexann3mbl GOpMUPOBAHUS YCTOMYMBOCTH K CHHTETUYECKUM U IPUPOJIHBIM aHTUOMOTHKAM Y
Oenoro cradmIIOKOKKA.

MopHas ofex/1a u 310pOBbe

Hayunsie noctuxenus B.M. BepHanckoro

Hayunsle u sTHueckue npodieMbl KIOHUPOBAHMSL.

Hexotopble ocobeHHOCTH (PU3UUECKOT0 Pa3BUTH U TeMouHaMu4eckast QyHKIHS cepana y
IIKOJIbHUKOB.

HoBble BakIIMHBI - HAJIEXK/Ibl U CBEPILIEHUS

OnpeneneHyue KPUTEPUEB YCIEIIHOCTH O0yUYEHUS

OnpezneneHue CTENEHN Jerpajaliy NapKoBOro (pUTOLEHO3a 10 COCTOSIHUIO JPEBECHBIX
pacTeHuil.

Oren renetuku - ['perop Morann Menaens.



TEMATHYECKOE INTAHUPOBAHMUE

10 KIIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
buonorus kak Hayka 2 0.5 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41c292
JKuznenesaTenbHOCTh KIETKH 6 0.5 bubmroreia LIOK
https://m.edsoo.ru/7f41¢c292
PazMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 05 1 bubmuoreka [IOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE M1 U3MEHUNBOCTD 3 05 15 bubmmoreka IIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 05 bubnnorexa [JOK
OHMOTEXHOJIOTHI ' https://m.edsoo.ru/7f41c292
PesepBHOE Bpems 1 bubnuorexa LOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bu6nmoreka [IOK
1 JBOIIONKONHAS BHOTOTHA o L L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 05 Bbu6moreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
3 5 0.5 1
Oprai3Mbl i OKpYAIOLLAs Cpea https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ SKOJIOTUUECKHE CUCTEMBI 9 bubnroreia LIOK
B https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
P 2 :
> CICPBHOC BpeMi 05 https://m.edsoo.ru/7f41cc74
BIIIEE KOJIMYECTBO YACOB I1
ObL] Q) CTBO HACOB IIO 34 3 95

[NPOTPAMME



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

INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoymuecTno yacos Nara D1eKTPOHHBIE HUPPOBLIE
i Tema ypoka Konrpoabnbsie IIpakTuueckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYeHUS
padoThbI padoThbI pecypcbl
bubmuoreka [JOK
1 buonorus B cucteme Hayk 1 06.09.2024 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bI TO3HAHUS YKHBOH
npupobl. [IpakTnyeckas padora
2 ngj lp«Ii[IcnonimBaHHe pa3IJ)H/IqHLIx 1 0.5 bubmorexa LIOK
13.09.2024  https://m.eds00.ru/863e6122
METOJIOB TIPY U3YYCHUHU
OMOJIOTHUECKUX 00BEKTOBY
3 buonornyeckue cuCTEMBI, 1 bubmuoreka [JOK
MPOLIECCHI U X M3YYEHHE 20.09.2024  https://m.eds00.ru/863e6564
4 XuMHU4YeCcKuil cocTaB KieTku. Boa 1 bu6mmoreka [IOK
Y MUHEpaJIbHBIE COIH 27.09.2024  https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
> beia. Coctas it cTpoetine Gekos 1 04.10.2024  https://m.edso0.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuoteka [JOK
KaTAINTUYECKOU AaKTUBHOCTH 11.10.2024 = https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUJIa3blI
WJTU KaTajiasbl)»
7 Vraesonsl. JIunuael 1 bubmorexa [IOK
18.10.2024  https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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Hyxneunoseie kucnorsl. ATO

bubmuoreka [JOK

25.10.2024  https://m.edso0.ru/863e6d5c
9 HcTopus u MeToabl U3ydyeHus bubmuorexa [IOK
kietku. Knerounas teopust 08.11.2024  https://m.edso0.ru/863e6e88
10 Kretka kak nenoctHas xKuBast
cucremMa 15.11.2024
CrpoeHue 3yKapuoTUYeCKOn
kietku. JlabopaTopHas padora No
2 «M3yueHue cTpoeHUs KIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 22 11.2024 https://m.edso0.ru/863e6ff0
OakTepHil 110 MUKPOCKOIIOM Ha o https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OITHCAHUE
12 OOMeH BelecTB Ui METa00IU3M bubmmorexa LIOK
29.11.2024  https://m.edso0.ru/863e766¢
bu6mmorexa [IOK
13 otocrTes. XemocrTes 06.12.2024  https://m.edso0.ru/863e7c98
14 DHepreTUYeCKuii 0OMeH bubmorexa LIOK
13.12.2024  https://m.edso0o.ru/863e7aae
JKW3HEHHBIHN HUKIT KJIETKH.
Jenenue knetku. MuTos.
15 JlaGopatopnas pabora Ne 3 05 bubnuoreka [IOK
«HabmroneHne MUTO3a B KIIETKAX ' 20.12.2024  https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpErapaTax»
16 buocunTes Oenka. Peakimst bubmuoreka [JOK
MaTPUYHOTO CHHTE3a 27.12.2024  https://m.edso0.ru/863e796e
17 Tpancnsanus — 6uocuHTe3 Oenka bubnuoreka [IOK



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

10.01.2025 @ https://m.edso0.ru/863e796e
18 Hexnerounsie popMbl )KH3HU — 05 bubnuorexa [JOK
BUPYCHI 17.01.2025  https://m.edso0.ru/863e7540
®dopMbI pa3MHOKEHUS bubmmorexa LIOK
19 OpraHHIMOB 24.01.2025 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
20 Meitos 31.01.2025 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue u pa3BUTHE
IIOJIOBBIX KJICTOK.
91 OmnonorBopenue. Jlaboparopuas 05 bubnuorexa [JOK
pabota Ne 4 «M3yueHue CTpoeHUs 07.02.2025  https://m.edso0.ru/863e81b6
ITOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTax
99 WnauBuayanbHOe pa3BUTHE 05 bubnnorexa [HOK
OpraHU3MOB 14.02.2025  https://m.edso0.ru/863e8436
I'enetnka — Hayka o
23 HaCJIe,[[CTBeHHOZ[KI/I U bubmorexa HOK
21.02.2025  https://m.edso0.ru/863e86f2
N3MCHYNBOCTU
AKOHOMEPHOCTH HaCIeIOBaHUS
24 ipHZHZK:]l;). li)/[COHorI/IZpiII;[(;oe Bubmmorexa LIOK
28.02.2025  https://m.edso0.ru/863e8878
CKpeIllMBaHNe
HTHOPUIHOE CKPEIIUBAHUE.
25 élaKOH iefaBHcmfog bubmmorexa LIOK
07.03.2025  https://m.edso0.ru/863e89a4
HACJIeIOBaHUS MPU3HAKOB
CuermieHHOE HacIe0BaHNE
26 H}ZI)II/ISHaKOB. Ha6op'jropHaﬂ pabota 0.5 bubmmorexa LIOK
14.03.2025  https://m.edso0.ru/863e8c60

No 5 «M3yuenune pe3ynbTaToB
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MOHOTUOPUAHOTO U JUTHOPUIHOTO
CKpEIIMBaHUSA y APO30(HIIBI HA
TOTOBBIX MHKPOIIpEnapaTax»

T'enetuka nona. Hacneqosanue

bubmuorexa [JOK

21 MPU3HAKOB, CLHEIUICHHBIX C TIOJIOM 21.03.2025  https://m.edso0.ru/863e8c60
N3MeHUYnBOCTb.
Henacnencrsennas
M3MEHUYUBOCTH. JlabopaTopHas
08 pabota Ne 6. zydcHue 05 bubmmoreka [JOK
MOU(PUKAIUOHHOM ' 04.04.2025  https://m.edso0.ru/863e8efe
W3MEHUYUBOCTH, TIOCTPOCHUE
BapHUAIIIOHHOTO PAJa U
BapHallMOHHON KPUBOM»
HacnencrBenHass "3MEHYMBOCTb.
29 Jlaboparopuas pabota Ne 7. 05 bubmmoreka [JOK
«AHanu3 MyTanuit y 1po30QpuIist ' 11.04.2025  https://m.eds0o.ru/863e8efe
Ha TOTOBBIX MUKPOTIPErapaTax»»
30 I'enernka yenoBeka bubmmorexa LIOK
18.04.2025  https://m.eds00.ru/863e8d78
PesepBHelit ypok. O60011IeHHE T10
31 TeMe «HaciencTBeHHOCTD U 0.5
25.04.2025
W3MEHYUBOCTH OPTaHU3MOB)
32 Cenekius Kak HayKa v MPOLECC bubmorexa HOK
16.05.2025  https://m.edsoo.ru/863e9214
33 MeToabI U TOCTHKEHUS CEJIEKITNH bu6mmorexa [IOK
pacTeHuil U KUBOTHBIX 23.05.2025  https://m.edsoo0.ru/863e9214
34 buorexHoorus Kak orpacib 05 bubnuorexa [IOK

IMPOU3BOJACTBA

https://m.edso0.ru/863e9336
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11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie  IIpakTnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThbI padoThbI pecypcbl
1 DBOJIIOIHS U METOJIBI €€ N3YUYCHHS 1 bubmmorexa LIOK
02.09.2024  https://m.edsoo.ru/863ea20e
5 Uctopus pazButus 1 bubnnoreka [JOK
IpeACTaBIeHN 00 SBOIIOLUI 09.09.2024  https://m.edso0.ru/863e9570
3 MUKpO3BOIIOHS 1 Bubnuorexa LIOK
16.09.2024  https://m.edsoo.ru/863e9cle
[Tonynauus Kak 31eMeHTapHas
€IMHUIIA BUJIA U IBOJIIOIUH.
4 HI;60pI:TopHI;sI pabora JI\;L) 1 1 0.5 bubmmoreia LIOK
23.09.2024  https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIIOTHUECKOMY KPUTEPHUIOY
5 JIBroKy1e cuibl (3JIeMEHTapHbIE 1 bubnuoreka [IOK
(aKTOpBI) IBOIIOIMN 30.09.2024  https://m.edsoo.ru/863e9da4
5 EctectBeHHbII 0TOOD U €ro 1 bubnmnoreka [JOK
bopmbl 07.10.2024  https://m.edso0.ru/863e9ed0
Pe3ynbTatel sBOIIONMN:
PUCTIOCOOTIEHHOCTh OPTaHU3MOB
U BUA000pazoBaHueE.
7 Ha6§paTol;Ha;1 pabota Ne 2 1 0.5 bubmorexa LIOK
14.10.2024  https://m.edsoo.ru/863e9fde
«Omnucanue npucrnocoOICeHHOCTH
opraHu3ma 1 €€ OTHOCUTEIIBHOTO
XapaxkTepa
8 Hamnpasnenus u nytu 1 bubnuorexa [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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MaKpO?IBOJIOIHN 21.10.2024  https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOIIONNN 11.11.2024
10 Ucrtopus xxu3nu Ha 3emiie u
METO/IbI €€ N3YUCHUS 18.11.2024
1 ['unore3bl NpOUCX0XKAEHUS KU3HU bubmuorexa [IOK
Ha 3emiie 25.11.2024  https://m.edsoo.ru/863ea5a6
12 Pa3BuTue )xu3Hu Ha 3emiie 1o bubmuorexa [JOK
3paM | Mepruoiam 02.12.2024  https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIBHOTO U KUBOTHOTO
13 mupa. [Ipaktuaeckas padora No 1 05 bubnnoreka [JOK
«/3yueHne UCKOTaeMbIX OCTATKOB 09.12.2024  https://m.edsoo.ru/863ea8bc
pacTeHuil 1 KUBOTHBIX B
KOJUIEKLIHSAX»
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpPraHUYeCcKOTO MUpa 16.12.2024  https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YETTOBEKA bubnuoteka [JOK
(aHTpOTIOTeHE3) 23.12.2024  https://m.edsoo.ru/863eac2c
16 JIBroxkymiue cuibl (pakTopsbl) bubnnorexka [JOK
AQHTPOTIOreHe3a 28.12.2024  https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUN DBOJIIOLIUN
YelioBeKa 13.01.2025
18 YenoBeueckue pacbl U NPUPOIHBIE bubnnorexka [JOK
aJlanTaIyy 4eIoBeKa 20.01.2025  https://m.edsoo.ru/863eaea?2
PesepBHeIit ypok. O6001IEHNE TT0
19 TeMe «BO3HMKHOBEHHE U pa3BUTHE 97 01.2025

JKU3HU HA 3eMiie)»
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20

DKOJorus Kak HayKa

03.02.2025
21 Cpensl oouTanus u bubnmoreka [JOK
IKOJIOTUYECKUE (HaKTOPbI 10.02.2025  https://m.edsoo.ru/863eafec
AobuoTtndeckue (HaKTopsl.
JlaGopaTopHas pabota Ne 3.
«Mopdornoruueckre 0COOEHHOCTH
22 paCng)Hﬁ U3 Pa3HbIX MECT 0.5 Bu6mnorexa LIOK
17.02.2025  https://m.eds0o.ru/863eb10e
oburanusy. JlaboparopHas padora
Neo 4. «BnusiHue cBeTa Ha pocT U
pPa3BHUTHE YEPEHKOB KOJICYyCay
23 buoTtndeckue hakTops bubmorexa LIOK
24.02.2025  https://m.edso0.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomysitun. [Ipaktuueckas pabora
24 Ne 2 <<H0HS‘ICT IJIOTHOCTH 0.5 0.5 03.03.2025
MOMYJISIIIAIA Pa3HbIX BUJIOB
pacTeHuin»
o5 CooOriecTBa OpraHu3MOB — bubnmnoreka [JOK
OnoLeHO3 10.03.2025  https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuotexa [JOK
(9KOCHCTEMBI) 17.03.2025  https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNn
97 3KOCUCTEMBI. DKOJIOTUYECKUE bubnuorexa [JOK
nupamuibl. CBOMCTBA SKOCHUCTEM. 31.03.2025  https://m.edsoo.ru/863eb5fa
Cykueccus
28 [Ipupoanslie 3x0cHCTEMBI

07.04.2025
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29

AHTpOHOI‘eHHBIe 9KOCHCTCMBI

0.5

14.04.2025

30 Buocdepa — rmobanbhas 1 bubmuorexa [IOK
AKOCHCTEMA 3eMIIH 21.04.2025  https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubmuorexa [JOK
orochepsr 28.04.2025  https://m.edsoo.ru/863ebd16

32 UYenosedecTBo B Ouochepe 3emin 1 05.05.2025

33 CocytiecTBoBaHUE TTPUPOJIBI U 1 05 bubnuorexa [JOK
Ye/I0BEYECTBA ' 12.05.2025  https://m.edsoo.ru/863ebale
PesepBusiit ypok. O60011eHIEe

34 TeMbl «CooO1iecTBa u 1 0.5 10.05.2025
9KOJIOTHYECKHUE CUCTEMBD)
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Cucrema OneHKH JOCTHKeHHs IVIAHMPYyeMbIX pe3yJabTaToB B 10 kaacce (Ilpuioxkenne).

1 Bapuanr.
Yacts A. BoiOepuTe 0JMH NPABWJIbHbIA OTBET.
1. Kakue XuMHUECKHE 3JIEMEHTHI HAa3bIBAIOTCSI MAKPOIJIEMEHTaMU?
A. KuCIopos B. asot
b. Boopon I'. Bce oTBETHI BEPHBI
2. Kaxkoe 13 npeacTaBlieHHBIX BEIIECTB OTHOCUTCS K MOHOCaxapuaam?
A. Kkpaxman B. xutnn

b. roroko3a I'. caxapo3za

3. Kakas pynxnus HE otHOCHTCS K pyHKIIMSAM yrieBogoB?

A. 3amacaronias B. 3amuTHas

b. crpourenbHas I'. perynsaTopHas

4. Yto coboil mpeacTaBiseT TPETUYHAS CTPYKTypa Oenka?

A. monunenTuaHas 1erb B. rno6yna

b. cnupanbHO 3aKpydeHHas Lelb I'. koMIuIeKC rI00yn

5. Kakoe crpoenue umeer nykineorua monekyiasl PHK:

A. TIII0K03a, a30TUCTOE OCHOBAaHHE, OCTATOK (POCHOPHOI KUCIOTHI

b. pu6o3a, a3oTucToe OCHOBaHHUE, OCTATOK (HOCPOPHOI KHCIOTHI

B. ne3okcupn603a, a30TUCTOE OCHOBAaHUE, OCTATOK (hOCHOPHOIN KHCIOTHI
I'. pubo3a, a30TUCTOE OCHOBAHHUE.

6. Kaxkoe a3oTrcTOE OCHOBaHME HE BXOIUT B cocTaB Mosiekysl JJHK:

A. ageHuH B. muto3un

b. ryanun I'. ypauun

7. Tlpouecc norioueHUs] paCTBOPEHHBIX BEIIECTB KJIETOUHOM CTEHKON Ha3bIBAETCS:
A. porocunTe3 B. ¢arouuros

b. nuHOIINTO3 I'. xemocuHTE3

8. Kakas gacTp KJI€TKH OCYILECTBIISIET TPAHCIIOPT BEIIECTB MO KIIETKE:

A. xomruiekc ['onbaxu B. pubGocomsl

b. OIIC I'. MuToxoHIpun

9. Kak Ha3bIBAIOTCS KJIETKH, HE UMEIoe 0(hOpMIIEHHOTO siipa?

A. mpokapuoTsl B. aHa3’poOsI

b. sykapuotsl I'. aspobs1

10. Kakoii yuactok onnoit u3 nenoyek JJHK Oyner kommiementapen apyroit nenouke JJHK

— TATHUI'TAITT:

A. TTAITTTHUAT B. ATTITTATHLA

b. ATAITHATIILIA I'. HTATTHATIILIA

11. Kak na3wiBaercsi Mmosekyna PHK, koTopas oTBedaeT 3a TpaHCKpHUIIINIO HHPOPMAIUH C
mouekyisl JIHK:

A. T-PHK B. P-PHK

b. U-PHK

12. Yem oTIHYArOTCS KJIETKH TPUOOB OT KIETOK pACTCHMIA?

A. ToJICTast KIIETOYHAsl CTEHKA B. Hannune Bakyomnen

b. 3anacaet rmukorexn I'. Hanuume sapa

13. Kakoii Bua pa3MHOKEHHUS XapaKTEPEH JJIs1 PA3MHOKEHUS APOAOKEH:

A. BereTaTuBHOE B. noukoBanue

b. monoBoe I'. cmopoo6pazoBanue

14. Kaxoii BUJ OIJIONOTBOPEHUS XapaKTEPEH AJIsl paCTEHUI?

A. Hapy»XHOE B. nBoitnoe

b. BHyTpeHHEE
15. Ha xakoM 3Tare sHepreTuYecKkoro ooMeHa oopa3yeTcsi MOJIOUHast KUcioTa?



A. IOATOTOBUTENHHBIN B. ciuptoBoe OpoxeHue

b. riukonu3 I'. knerouHoe pIxaHue
16. Kakum ciocoO0M MHUTAIOTCS PACTCHUS:

A. retepoTpodsl B. mapa3zutsl

b. aBTOTpOdBI I'. canpouTs

17. Ipu kakoii (ha3ze MUTO3a XPOMOCOMBI PACXOATCS K MOJTFOCAM KICTKH?
A.unrepdaza  B. meradaza

b. anajaza I'. renodaza
18. B pe3ynbrare ApoOIeHUS 3UTOTHI:
a. YBEJIMUYMBAETCS pa3Mep 3apo/ibliia B. IPOUCXOAUT A depeHnnanus KIeToK
0. yBEJIIMUMBAETCS YnCia KIETOK I. IPOUCXOJUT MEPEMEILIEHNUE KIIETOK
19. HapyHbIii CIT0# KJIETOK TacTPyJibl HA3bIBACTCS
a. OKToZlepMa B. M€30/1epMa
0. sHTOZEpMa r. Omacryna
20. Hapy>xHO€ OTUTOZ0TBOPEHHE XapaKTEPHO IS
a. IPBITKON SLIEPHUIIBI B. IPYI0BOH JIATYIIKU
0. OeJoit KypormaTku I. OOBIKHOBEHHOTO €Xka
Yacrs B.
1. BbiOepute Tpu NpaBUJIbHBIX OTBeTa U3 HIecTH. B mponecce oBorenesa:
a. 00pasyroTcs AHIEKIETKH
0. 00pa3yIOTCs YEThIpE 3peiible TOJIOBbIE KIETKH U3 OJHOM
B. 00pa3yoTCs CIIepMaTO30U bl
r. oOpasyeTcs ofHa 3pesas raMmeTa
JI. YUCII0O XPOMOCOM YMEHBIIAETCS BBOE
€. 00pa3yroTcs KIETKU ¢ IUIMJIOUTHBIM HaOOpOM XpOMOCOM

2. YcTaHOBHMTE COOTBETCTBHE Mexk1y 3akoHamMu I'. MeHieJisl M MX XapaKTepUCTHKAMM.

3akoH XapakTepucTuka

I 3axoH Meunnens CkpemuBaHue TOMO3UTOT

Il 3axkon Mennens CkpeliuBaHue reTepo3nuroT

Ponurensckue GopMbl — UUCThIE TUHUU

PonuTensckue Gpopmsal B3sTH U3 F1

B F1100% rerepo3uror

1= | || o

Pacmeruienue no genoruny 3:1

Yacts C.

1. Kakwue npeumyuiecTBa 1aj10 ;KUBOTHBIM IOSIBJIEHHE B X0/1€ IBOJIIOLMU BHYTPEHHEr 0
omnonorsopenus? Ilpuseaure npumepsl.

2. Kaxue THNBI MOCTIMOPHOHAJIBLHOTO pa3BuTHs cymecTBy0T? Kakue npemmyiecrsa
HMeeT KaxIblil U3 HUX?

3. YKaxxuTe HoMepa Npeasio:KeHHil, B KOTOPBIX A0NMyleHbl OIHHOKH. O0BbsICHUTE UX.

YTIeBoIbI MPEACTABISAIOT CO00H COSMHEHNS YTIIepoaa U BOAOPOIa.

Pazanuaror TPpHU OCHOBHBIX KJIaCCa YTJIICBOAOB — MOHOCAaXapuabl, AUCaXapuabl U MOJINCaXapruAbl.

HawubGomnee PacnnpoCTpaHCHHBIC MOHOCAXapH/bl — CaXapo3a U JIAKTO3a

OHU pacTBOPUMEBI B BOJIE M 00J1a1at0T CIIaIKUM BKYCOM

IIpu pacmennennn 1 r rmoko3sl Belaensercs 35,2 kJk s3HEpTrUu.

grwbdE

OTBeThI HA KOHTPOJILHYIO padoTy.
1 Bapuanr.
YacTts A. Boi0op oTBeTa u3 4 npesioskeHHbIX 0TBeTOB. KosmmuecTso 6amnios 20.

1 \ 2 \ 3 \ 4 \ 5




r b r B b
6 7 8 9 10
r b b A b
11 12 13 14 15
b b B B b
16 17 18 19 20
b B b A B
Yacrts B.

1. Brei0op 3 oTBeTOB M3 6 NpeAIOKeHHBIX. 3 OaJL1a.

A | r | 1
2. YcranoBute cooTBercTBHEe. KosimuecTBo 6as0B 0,5 3a npaBuibHbI oTBeT. Beero 3
OaJua.
1 A B )|
2 b r E
Yacts C.

1. BayrpenHee omnon0TBOpeHHE 00Jiee MOJIOAON CIIOCOO OIIOIOTBOPEHUS, TOSBUBIIUICS
HBOJIIOLIMOHHO Ha 3emiie. [IporpeccuBHOCTh BHYTPEHHETO OILIOIOTBOPEHHS 3aKIII0YAET B
TOM, YTO OIUIOAOTBOPEHHAs 3MrOTa pa3BUBAECTCSd BHYTPU CHELUAIU3UPOBAHHBIX
MOJIOBBIX OpPraHOB (MaTka, KJIOaka M T.I.). MPU ITOM oOOpaszyeTcs SHI0, KOTOpoe
3alUIIEHO OT HEOJAroNnpHUATHBIX BHEIIHUX YCJIOBUH O0OJIOYKAMHU, MU Pa3BUBACTCS
VIO TOXOXHMH Ha poauTenbckyto (opmy. Takum o0pazom maHHBIH  crocod
OIJIOJIOTBOPEHUS]  TO3BOJISIET  YBEIUYUTHh  CIHOCOOHOCTh  JKHMBBIX  OPraHHU3MOB
MPUCIIOCOOUTCS K pa3IMYHbIM BHELTHUM YCJIOBUSM Cpefbl. 5 0aJ1/10B.

2. Paznmuaror 1Ba crioco0a pa3BUTHS B MMOCTIMOPHOHAIBHBIN NIEPUOJ: MPSIMOE U HETPSIMOE

(¢ npepamenuem). [Ipsimoe — JMYMHKA [OXOXKa Ha B3pOCIYyK0 0COo0b, HO HeE
nosoBo3zpenoe. C npesBpalieHueM — JINYMHKA He I10X0Ka Ha B3pociayto oco0b. ITpumMepst
KUBOTHBIX C TPSAMBIM  pa3BUTHEM —  IIPECMBIKAIOIIKECSA, MIIEKOMUTAOIINE,

MIPSIMOKPBUIBIE HACEKOMBIE U IT. [IpuMepsl )KUBOTHBIX C HE NPSIMBIM IPEBPALIEHUEM —
3€MHOBOJIHbIE (JIATYIIKA), YEHIYEKPbUIbIE, )KECTKOKPBUIbIE, MOJUTIOCKH.
I[Ipu mnpssMmoM BuAe pa3BUTUS MOsBIsSETCS Oojee mpucnocoOiIeHHas o0col0b K
OKpYKaIOIlleW cCpele, BpeMs €€ pPOoCTa W Pa3BUTUA 3HAYUTEIBHO MEHBIIE II0CIIe
MOSIBJICHUs SMIAa WM IJI0Ja, 4YeM IpU HenpsAMOM pas3Buthd. Hempsmoe pasButue
[IO3BOJISIECT MOSIBUTHCA JIMYMHKE, HE IMOXO0XKEM Ha B3POCIOE JKUBOTHOE, KOTOPOE MOXKET
OBITH OOJIEe MOABMKHO, UYEM POJIUTENIbCKAst JOpMa, YTO MO3BOJISET 3TOMY BUJY 3aHUMATh
HOBbIE TeppUTOpUU. MK crnoco® MUTaHUS OTJIMYAETCSl OT B3pPOCIOro KMBOTHOTO, YTO
[IO3BOJISIET 3aHUMATh Pa3HbIC IMUILEBLIE HUIIK U IOBBIIIAECT UX BBDKMBAEMOCTH B CpEle
oOuTaHus. S 6a1710B.

3. TlpemnoxeHus ¢ ommoOKamMu:

1. YruneBoabl NPeACTABIAIOT COOOH COCANHEHNUS YIIIepoa U BOJIBL.

3. Haubonee pacnpocTpaHeHHbIE MOHOCAXapUIbl — [IFOKO3a U (PYKTO3a.

5. Ilpu pacmerienun 1 r rmtoko3sl Beaensercs 17, 6 k/x sneprun. — 3 6anaa

Bcero no padore 39 6as0B.
Kpurepun onenuBanus:

39 6amnoB — 35 6amn (90%) — 5
34 6amnoB - 27 6amios (70%) - 4
26 6amnoB — 19 6amnos (50%) — 3



18 u meuee GauIoOB - 2

Hrorosasi konTpoJbHasi padora 11 kiaace
B yactu A K KaXJ10My 3aJJaHUIO0 IPUBOJUTCS 4 OTBETA, OJUH U3 KOTOPBIX BEPHBIH
A 1. Cpeau nepeyrcieHHbIX IPUMEPOB apoMOP(HO30M SIBISETCA

[Tnockas popma Tena y ckata
[ToxpoBUTEILCTBEHHAS] OKpACcKa y Ky3HEUHKa
YeTbIpexKaMepHOe Ceplle Y NTHII

e

Penykuus nuieBapuTeIbHON CUCTEMBI Y TAPA3UTHYECKUX YEPBEH
A 2. buonorudeckast 3BOJIOLUS — 3TO MPOIIECC

1. WupauBuayalbHOTO pa3BUTHUS OpraHU3Ma
2. Hcropuueckoro pa3BUTHSI OPraHUYECKOTO MUPA
3. DMOpHOHATBLHOTO PAa3BUTHUS OpraHU3Ma
4. VYnyuuieHus U CO3AaHUS HOBBIX COPTOB PACTEHUN U MOPOJI )KMBOTHBIX
A 3.B oTBeT Ha yBeIMUEHUE YUCICHHOCTH MOMYJISALNN KEPTB B MOMYJIALNNA XUILHUKOB

MIPOUCXOAUT
1. VBenuueHue yucia HOBOPOKIECHHBIX 0COOEH
2. YMEHBIICHUE YUCIIa TTOJIOBO3PEIBIX 0cobei
3. VYBenuueHHe yucia )KEHCKUX 0COOeH
4. YMeHbIIIEHUE Yncia MYyXCKUX 0coOeit

A 4K IMpUYIUHAaM 3KOJOTHYCCKOI'0 KpU3UCa B COBPECMCHHYTO 3IIOXY HEC OTHOCUTCH

1. PanuoHanbHOE MPUPOAOIOIHE30BAHNE
2. CTpouTenbCcTBO MIOTHH Ha peKax
3. CenbckoXx03s4HCTBEHHAS JAEATEILHOCTh YeIOBEKa
4. TlpowmbllluleHHAs ACSITENFHOCTD YEIOBEKa
A 5. OnpeneneHHBIN HAOOP XPOMOCOM y 0COO€H OTHOTO BHJIA CYMTAIOT KPUTEPHEM
1. ®usnonornueckum 3. Tenernueckum
2. Mopdonornueckum 4. BbHOXHMHUYECKUM

A 6. OT60p 0co0eili C YKIOHSIOIMMHUCS OT CPEAHEN BETMUHUHBI PU3HAKAMH Ha3bIBAIOT

1. JBuxyumm 3. Crabunusupyomum
2. Meroagnyeckum 4, MaccoBeIM
A 7. OcHOBY €CTECTBEHHOI'0O 0TOOpa COCTaBISET

1. MyrauuoHHbIi nporecc 4. OrtHocUTEeIbHAA
2. BumooOpa3oBaHue MIPUCIIOCOOJIEHHOCTD
3. buonornueckwnii mporpecc
A 8. Ha xakoM 3Tare 3BOJIFOIIMN YeJIOBEKa BEAYIIYIO POJIb UTPATTH COIIMATbHBIC (DAKTOPHI



JpeBHemux Jiroaen
HpeBHuxX monaei
Heanpepranbuen

owphE

KpomaHboH1IEB

A 9. BuzoBast cTpykTypa OHOTreoneHo3a Jieca XapakTepu3yeTcst

Hp}ICHBIM PacIioJIOKECHHUEM JKUBOTHBIX
YucaoM 3KOJIOTHYESCKUX HHIIT
PacnpeneneHHeM OpTraHru3MOB B I'OPHU30HTAX JI€Ca

el A

MHoroo6pa3uemM OOUTAIINX B HEM OPTaHIU3MOB
A10. buoreoreHo3 CUUTAIOT OTKPHITOM CHCTEMOM, TaK KaK B HEM IOCTOSIHHO MPOHCXOIUT
[IpuTok sHEprUn

1. Camoperynauus
2. KpyroBopot Bemiect
3. Bopsba 3a cymecTBoBaHUeE.

B 3aganusix B 1 — B 2 BoiOepuTe TpH BepHbIX 0TBeTa
B 1. K gakropam 3BotOLUN OTHOCST

Kpoccunrosep

MyTanuoHHBIN POIECcC
MonudukanoHHyI0 U3MEHYUBOCTh
N3omsanmro

MHuoroo6pasue BuI0B

ok wnE

EcrecTBennsiii 0TOOP

B 2. CaMOpCFYJ'ISII_[I/I}I B DKOCHCTEME Talru MMPOABJIACTCA B TOM, YTO

UHCIeHHOCTD IEPEBhEB COKPAIIACTCS B PE3YIBTATE JIECHOTO TTOXKapa
Bouiku orpaHUYHBAIOT POCT YHCICHHOCTH KaOaHOB

MaccoBoe pa3MHOXKEHHE KOPOEI0B MPUBOIUT K THOEIH JIepeBhEB
YucneHHOCTh O€I0K 3aBUCUT OT YpOsKasi CeMsIH el

[Momynsust KaGaHOB MOJIHOCTHIO YHUUTOKACTCS BOJIKAMU

CoBBI M TUCHILIBI OTPAHUYMBAIOT POCT YUCICHHOCTH MBIIIEH

S

B 3apanmsax B3 um B4 ycraHoBHTEe COOTBETCTBHE MEKAY COAepP:KAHUEM IEPBOro W
BTOPOro CTO0JI0L0B



B 3. ycTaHoBHUTe COOTBETCTBHE MEKAY OPraHU3MAaMH U HANPABJIEHUSIMU IBOJIIOLMHU

Opranu3mbl HamnpagsiieHnust 3Boronun
1. Crpayc smy A) OGuonoruuecKuil mporpecc
2. Cepas KpbIca b) Guonoruueckuii perpecc
3. JlomoBas MbIIIb
4. CuneseneHnsle (IMAaHOOAKTEPUH)
5. Open 6epkyT
6. Yccypuiickuii TUTP
1 2 3 4 5 6

B 4. YcTraHoBHTE COOTBETCTBHE MEXKY MPpU3HAKAMU 0T60pa H €ro BuaaMmm

[Tpusnaku oTd60Opa Bun

otbopa

1. Coxpansier oco0eil ¢ MOJEe3HBIMU B JAHHBIX YCIOBUAX NPU3HAKAMU A)
€CTECTBEHHbIN

2. IlpuBOAMT K CO3/1aHHMIO HOBBIX ITOPOJI )KUBOTHBIX U COPTOB PaCTEHUM b)
HWCKYCCTBEHHBII

3. CmocoOCTByeT CO3/1aHUI0 OPTaHNU3MOB C HY)KHBIMH YEJIOBEKY U3MEHEHUSIMHU

4. TlposiBasieTcst BHYTPU MOMYJISAILUN U MEXAY HOMYJISLHUSIMHA OAHOTO BUAa

5. JlelicTByeT B mpHpo/i€ MUIIIUOHBI JIET

6. IIpuBoauTt Kk 0Opa30BaHUIO HOBBIX BHJIOB

7. TIpoBoauTCs 4yenOBEKOM

1 2 3 4 5 6 /

B 5. YcranoBuTe nociie10BaTeIbHOCT OOBEKTOB B HACTOUIIIHON MUALIEBOU LIETH

Tns

[Tayx

boxbs kKopoBKa
I'pau

JIucTes pacTeHui

g krwbdPE

B 6. — YcTraHOBUTE XpOHOJOTHYECKYIO MOCIEI0BATENILHOCTh aHTPOIIOT€HE3A

UYenoBek yMenblit
YenoBek npsiMOXOISIIHNI
Hpuonurek
Heangepranen

M owbdpe




5. Kpomanbownerr.

C 1 YucneHHOCTh NOMYJISILIMIM OKYHEH B PEKE COKpaIaeTcs B pe3ybTaTe 3arps3HEHUsI BOJbI
CTOYHBIMU BOJIAMHU, YMEHBILIEHUS YUCICHHOCTH PACTUTEIbHOSAHBIX PHIO, YMEHBIICHUS
coJiep>KaHus KUcaopo/ia B Bojie 3uMoil. Kakue rpymbl 3kojoruyeckux (hakropoB
MpEeACTABJICHBI B JAHHOM TiepeuHe?

C 2. Yem npupoiHasi 5KOCUCTEMA OTIIMYAETCS OT arpOdIKOCUCTEMBbI?

OTBETHI:
Al-3; A2-2; A3-1; A4-1; A5-3; A6-1; A7-1; A8-2; A9-4; Al0-1.

B1.-24,6; B2 -246; B3.—-BbAAAbb; B4.-AGBBAAADB;BS5.-51324; B6.—
31245;

C 1. Abuotnueckue, OMOTHYECKHE, aHTPOIIOTCHHBIC.
C 2. 1) bonbmmm 6uopazHo0Opa3reM B pa3HOOOPa3UEM MUIIEBBIX CBA3CH U 1ETIeH MTUTaHUS

2) CbanaHcupoBaHHBIM KPYTOBOPOTOM BEIIECTB

3) Yuactuem COJIHEUHOUM SHEPTHH B KPYTOBOPOTE BEIIECTB U MPOIOJDKUTEILHBIMU CPOKAMU
CYILIECTBOBAHUSA
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