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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmsbl MO OHOJIOTMH TEOPETHYECKYI0 OCHOBY JJISI ONpPENIETICHUs
OIX0/0B K (DOPMHUPOBAHMIO COJEp:KaHus ydeOHoro mnpenmera «buonorus» cocraBuin:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yabTaToB OOy4YeHHS U TPeOOBAHMN K YPOBHIO HMOJATOTOBKM BBIITYCKHHKOB, TOJIOKEHHUS 00
o0UIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHU O crennpuke OUOJIOrHuH,
e 3HAaYeHHWU B IO3HAHMU >KUBOH IpPUPOJBI M OOECHEYEHUM CYLIECTBOBaHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACTICHBl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
10 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Guosnoruu AaéT npeacTaBieHue O LelsaX, 00 olmel crpareruu o0y4yeHus,
BOCIIUTaHUsI M pa3BUTUS oOydvaroliuxcs cpeacTBamu ydeOHoro mnpenmera «buonorusy,
onpezenseT 00s43aTeNIbHOE NPEAMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpYy, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJIyEMYIO MOCJIeI0BAaTEIbHOCTh U3y4YEHUs y4eOHOro marepuana c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTeJIbHOrO IMpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00y4atoXCs.

B nmnporpamme mno OHOJOrMM TakKe YUYHUTHIBAIOTCS TpeOOBaHMA K IUIAHUPYEMbBIM
JMYHOCTHBIM, METAIPEIMETHBIM U MpPEIMETHBIM pe3yJibTaTaM O0ydeHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/yU4eOHBIX NEHCTBUI 00ydJarOIMXCsl IO
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme mo 6uosnorun (10—11 kmaccel, 6a30BbI ypOBEHb) peaqM30BaH MPHHLUI
IPEEMCTBEHHOCTH B HW3Yy4eHMM Ouosioruu, Omarojgapss 4eMy B HEW HpocMaTpuBaeTcs
HAIpPaBJIEHHOCTh HA PAa3BUTHE 3HAHWM, CBSI3aHHBIX C (DOPMHUPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMM  JINYHOCTH, OSKOJOTMYECKOIO  MBIIUIECHUS,
OpeICTaBIeHUH O 370pOBOM o0OOpa3e KHM3HM U OEpeXHbIM OTHOIIEHHEM K OKpY’Karomien
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUM, a TakKkKe
3HaHUW O CTPOEHUH KUBBIX CICTEM PA3HOT'O PAHTra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJEeJIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOJIYUYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU Ul peLLICHUs MPUKIAJHBIX 3a/1a4, B TOM YUCIIe: NPOPUIAKTUKA
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarollel MpUpoaHOMl cpele,
aHau3a BIMAHUSA XO3SHCTBEHHOM IEATEILHOCTH 4YEJIOBeKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX 9KOCHCTEM. YCHUJIEHHE BHUMaHMSA K NPUKIAJHOW HAINPaBICHHOCTH Yy4eOHOTo
npenMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCTHIO 00€CTeYeHUs YCIOBUM Ui peleHus
OJIHOM M3 aKTyaJIbHBIX 33/1a4 MIKOJBbHOTO OMOJIOrHYECKOTro o0pa3zoBaHus, KOTOpas Mpeanoaaraer
dopmupoBaHHe y OOYy4arOIUXCs CIIOCOOHOCTH afaNnTUPOBATbCS K W3MEHEHHUSM TUHAMUYHO
pa3BUBAIOIIErOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecnieunBaeT (QopMUpoBaHUE y OOydYalOIIMXCS MPEICTaBICHUH O HAaydyHOM KapTHHE MMHpa,
pacupsieT 1 00001IaeT 3HaHUS O )KUBOM MpUpPoe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alMi W DHBOJIIOLMH, CO34aET YCJIOBHUSA [UIA: IO3HAHUS 3aKOHOB JKMBOH IPUPOIBI,
dbopmupoBanus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe3omacHOro ooOpasa
’KM3HH, YKOJIOTMUECKOTO MBIIIIEHHSI, IEHHOCTHOTO OTHOIIEHUS K )KUBOM NPUPOJE U YEIOBEKY.

Bonbmioe 3HaueHne OWMONIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U

pa3BUBAIOIIMX 33Ja4 CPeIHEro oouiero o0pa3oBaHus, coluanu3anuy odyyaromuxcs. M3yyenne
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Ounoaorun o0OecnieunBaer YCIIOBHS JUTSt (dhopMupoBaHUs WHTEJUIEKTYaJIbHBIX,
KOMMYHHKAITMOHHBIX W HH(QOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIMi OUOJIOTMYECKUX 3HAHUHN C TPEJCTABICHUSMU U3 JIPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ul ONpENENCHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHMIO €TO COAEPKAHUS, IIPEJICTABIEHHOIO B IPOrpaMMe 10 OMOJIOTUH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarolIuecs JOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POpMUPOBAHMS OOIIEH KyJIbTYpbI, ONpEAEISIOnne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTeNbHOCTH. Oco00€ MECTO B ATOM cHUCTEMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHUs, KOTOphIE CIyKaT OCHOBOM g  (QOopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpUEHTALMAX JIUYHOCTH, CIOCOOCTBYIOLIUX I'YMaHU3alUKU OMOJIOrH4eCKOro 00pa3oBaHusl.

CTpyKTYypUpOBaHUE COJCpXKaHUS Yd4eOHOro MaTepuaja B TporpamMmme o OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOM OpraHu3alyd MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4eOHOTo mnpeamera «BbHONOrHs» BBIIEICHBI CISAYIONINE COACpIKATEIbHBIC JINHUU:
«buonorus kak Hayka. MeTobl HAy4yHOTO No3HaHUs», «KieTka kak OHoorudyeckas CucreMa,
«Opranu3m kak Ouosoruyeckas cuctema», «Cuctema U MHOrooOpasue OpraHMuecKOro MUpay,
«OBOJIOLHUS )KUBOU MPUPOBD, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

eny u3ydenus: yueOHoro mnpeamera «buomorusi» Ha 06a30BOM ypOBHE — OBJIAJCHHUE
00y4JaronMMucs 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAJIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUN UCIOIB30BaTh 9TU 3HAHMSI ISl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH 0OBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMNX 3aay:

OCBOEHHE OOYYalIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBWiIaX, CIY>KalIMX OCHOBOHM UIsi (OPMHUpPOBAHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOW KapTUHE MHUpa, O METOoAaX HAy4YHOIro ITO3HAHUS,
CTPOCHHH, MHOTOO0OpPa3MU M OCOOCHHOCTSX HBBIX CHCTEM pPa3HOTO YpPOBHSI OpTaHH3aIlvH,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHE Yy OOYYarOIIMXCS IMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYyYHBIX B3TJISAJIOB,
UJIeH ¥ TIOJIX0/I0B K U3yUEHHUIO JKMBBIX CUCTEM PA3HOTO YPOBHS OpPTaHU3AINN;

CTaHOBJIEHHE Yy OOydJaromuxcsi oOIe KyIbTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TOJYYECHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHue y OOydYaromIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKHX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa, PAa3BUTUHU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCMHUTAaHUE YOEXAEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0UMOCTH OEpeKHOT0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE LEHHOCTU OMOJIOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS SKOJOTHYECKOU
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;
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NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMCHUH B TIOBCEJIHEBHOW JKWU3HU JUIS OIEHKH
MOCJEACTBHI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPYXKAIOWIEH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosnorus», nyyaemas Ha 6a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOJISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAYYHBIC TPEAMETHIY.

Jis u3yuenus 6uonoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero 00pa3oBaHMs OTBOIUTCS
68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEPKAHUE OBYUYEHUA

10 KITACC

Tema 1. buojsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMHU
€CTECTBCHHBIMU HayKamu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponb Ouomoruu B
(bopMHpPOBaHNN COBPEMEHHOW HAY4YHOH KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

MeTo/1p1 TO3HAHMS KUBOM PUPOIbI (HAOII0JeHIE, SIKCIIEPUMEHT, ONTUCaHUEe, U3MEPEHHE,
KJ1accU(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JleMoHCTpanum:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konbros, k. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

[Tpaktnueckass pabora Ne 1. «lcnonb3oBaHue pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOrN4eCKNX 0O0BEKTOBY.

Tema 2. JKuBble cuCTEMBbI M UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudHe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYJIALHOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HU», «YPOBHU OpraHM3alMM >KUBON
MPUPOIBD».

Ob6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB M CTPOEHHUE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKH. XUMUYECKUE  DIIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@YHKIIMM BOJBl M MHUHEpPAIBHBIX BElIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMble AMHHOKHUCIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYphl O€IKOBON
MOJIEKYJIbl (TIepBUYHAs, BTOpPUYHAS, TPETHUYHAS M YETBEPTHUHAS CTPYKTypa). XUMHYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraimuzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamuubl. Omianuuss  ¢GEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MOHOCaXapHIbl (TIII0KO03a, pubo3a U J1e30KCHprd03a), Aucaxapusl (caxaposa,
JaKTO3a) W TMoJIMcaxapuibl (Kpaxmal, TJIMKOTeH, LeiIoao3a). buomorndyeckue (yHKUUU
YTJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiicTBa. buonornueckne GyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OENKOB M JUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxkneunoseie kucnotsl: JIHK u PHK. Hykneotunbsl — MOHOMEPBI HYKJIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: ctpoenue u
byHKIHN.



[utonmoruss — Hayka o kjeTke. KietouHas Teopusi — mpuMep B3aUMOJCUCTBUS WU U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3Y4EHUS KIIETKH.

Knerka kak nemnoctHas xuBasi cucrema. OOmie Mpu3HaKM KIETOK: 3aMKHYTas Hapys>KHast
MeMOpana, mosekyibl JJHK kak renernueckmii ammapar, cucTeMa CHHTe3a Oeka.

Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHrnEe 5yKapHOTHUYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIHUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmaku, mmzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpoucxoxneHne MUTOXOHIAPUA U ILIACTHI.
Bune nnactun. HememOpaHHble OpraHouAbl KJIETKU: pUOOCOMBI, KIIETOYHBINA HEHTP, HEHTPUOIIH,
PECHUYKHU, KIyTUKH. DyHKIIMM OPraHonuI0B KIETKU. BritoueHus.

Anpo — perynaropHsblil neHTp KiaeTku. CTpoeHue sijipa: saepHas o00ji0ouKa, KapuoIiazma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHMBOM  IPHUPOAEH,
«Pacnpeenenre XuMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEY.

Tabmuubr u cxemsl: «Ilepuoanyeckas TabiMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBI», «brnocunTes Genka», «CTpoeHne MoneKyisl Oenka», «CtpoeHne GpepmMeHTay,
«Hyxknennossie kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3yKapHuOTHYECKON
KIeTKn», «CTpoeHHEe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKI», « CTpOCHHE siIpa KIETKI», « Y TIEBOABDY, «JIUmuasn.

OOGopyaoBaHue: CBETOBOW MHKPOCKOI, OOOpYyJIOBaHWE I MPOBEACHHS HAOIIOICHUH,
WU3MEpPEHH, YKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTENbHBIX, KUBOTHBIX W OaKTepHAbHBIX
KJIETOK.

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

JlaGopatopuast pabora Ne 1. «/3y4ueHue KaTaTUTHYECKON aKTUBHOCTH (PEpMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl).

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHS KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHCAHHUE».

Tema 4. /KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWIAINMS (MJIaCTHYECKUd OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTadonu3ma. Ponpb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUHU B IOHUMAHUHN METa0O0IU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALLICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocunTe3a. Peakiuu ¢oTrocuHTe3a.
DddexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HH Ha 3emuie. Briusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHHTEe3UpYyIole Oakrepuu. 3HaYCHHE XEMOCHHTE3a JJIS JKU3HU Ha
3emue.

DHepreTuyeckuii OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTarbl sHeprernyeckoro oomena. ['nukonus. bpoxxenue u
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ero Buabl. KucinopogHoe OKHCIEHHE, WIM  KJIETOYHOE  JibIXxaHue. OKHUCIUTENIBbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrtes3a. leHernyeckas wunpopmamms u JHK. Peanmzanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtamnbl Tpancaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTHs BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYCcoB. bakrepunodaru. bonesnun
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHOepUIIMTa YeTOBEKa

(BUY) - Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHINIHs, peBEpTaza W UHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpanuu:

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

Tabmuer w cxembl: «Tumbl  mutaHus», «Mertabonu3am»,  «MHUTOXOHAPHUD,
«OHepreTruueckuii oomen», «Xnopomiact», «Dotocunres», «Crpoenne [JHK», «Crpoenue u
dbyHkmoHupoBanue reHa», «CuHte3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbId 1wkn Bupyca CIIHNMa, O6axtepuodaray,
«Pennukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHHe KIETKW», Mojienb cTpykTypsl JTHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounsnii 1wk, WM KU3HEHHBIM IHMKI KieTku. MHTepdaza m mutos. Ilpomeccsl,
npoTekaromue B uHTEpdaze. Permukamms — peakuust marpuyHoro cuute3a JIHK. Crpoenme
XpoMOcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS W MHIWBUIYaTbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne wimetkn — muto3. Cramuu mwurtosa. [lporiecchl, mpoucxonsiyde Ha pa3HBIX
CTaJMsIX MUTO3a. bBHOJIOrHYeCKuil CMBICT MUTO3A.

[Tporpammupyemasi ruOesb KIETKH — aromnTo3.

®opMbl  pa3MHOKEHMsI OpraHM3MOB: Oecrosioe | TojoBoe. Buasl  Gecmonoro
Pa3MHOKEHHUsI: JICJICHHE HAJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BEr€TATUBHOE pPa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHUPOBAaHHWE OPraHU3MOB, €r0 3HAUYEHUE IS
CEJIEKLUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxomsmue Ha craausx menosa. [loBemenne
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaYEHUE ME03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBLIX KIETOK Y KUBOTHBIX. [lo0oBBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30u,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SIMIEKIETOK U
crepmaTo3onaoB. Omnoaorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl SMOPUOHAIBHOTO PA3BUTHUSI Yy TO3BOHOYHBIX JKHUBOTHBIX: JAPOOJIEHUE, TacCTPYJISAINS,
opranorene3. [loctamOproHanbHOE pa3BUTHE. THIBI TOCTIMOPHUOHATBHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3BIBAaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHMS: CTPOCHUE CEMEHH, CTaINHU
pa3BUTHSL.



JdemoHcTpanmuu:

Tabmuubl u cxembl: «@OPMBI Pa3MHOKEHHUSI OPraHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHUi», «BereraruBHOE€ pa3MHOXKEHUE pacTeHUN», «lleleHne KIEeTKU
Oaxtepuii», «CTpoeHHe MONOBBIX KIETOK», «CTpoeHHe XpoMocoMbD», «KIeTOUHBINH UKD,
«Pemmukanus JJHK», «Mutosy», «Meiosy, «lIpsMmoe u Henpsimoe pa3Butue», «l'ameTorenes y
MJICKOMUTAIOIINX U YeJIOBeKa», « OCHOBHBIC CTa U OHTOTEHE3a).

OOGopyaoBaHue: MHKPOCKOI, Mukpomnpenaparbl «CrepMaTo30ubl MIIEKOTUTAIOLIETOY,
«Sineknerka miekonutaromero», «KapnokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoeNb-anuKamnus «Jlenenue knetkn», moaens JIHK, Moaens meradazHoit XpOMOCOMBL.

JlabopaTopHble 1 IpaKkTHYeCKHEe PadOThI:

Jlaboparopuas padora Ne 3. «HabmoeHue MuTo3a B KIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
FOTOBBIX MUKPOIIPENapaTax».

Jlaboparopuas pabota Ne 4. «V3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciieicTBeHHOCTh M U3MEHYNBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopuss pasButus reHetuku. Ponbs nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKian poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
reHeTuku. Meroapl TEeHETHKU (THOPUIOJOTUYECKHM, UHUTOTCHETHYECKUH, MOJIEKYJISPHO-
reHetTudeckuii). OCHOBHBIC T€HETUYECKHE TTOHATHS. [ eHeTnYecKkas CUMBOJIMKA, UCTIOJIb3yeMast B
cXemax CKpelUBaHui.

3aKOHOMEPHOCTU  HAcJEeAOBaHWS  INPU3HAKOB, YycTaHoBIeHHble [.  MeHnenem.
MoHorudpuaHOEe CKpeIrBaHue. 3aK0H eHHO-00pa3us THOPUIOB MepBOTO MOoKoJeHwHs. [IpaBuio
JTOMUHUPOBAHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe CKpemMBaHHME. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uroreHeTnyeckue OCHOBBI JAUTUOPUAHOTO CKPENIMBAHUA. AHAIM3UPYIOIIEE CKPEIIMBaHUE.
Hcnionp3oBaHNe aHATM3UPYIOMIETO CKPEIMBAHUS JIJIsl ONIPEIeTICHUs TEHOTHUITA OCOOH.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno cremieHHOMY
HacJe10BaHMI0 TeHoB. HapylieHue clenyieHnsi TeHOB B pe3yjibTaTe KPOCCHHIOBEpa.

XpoMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHeTHYECKHEe KapThI.

['enetuka nosa. XpoMOCOMHOE OIpeAesieHne 1ojia. AYTOCOMBI M TTOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble OpraHu3Mbl. HacnegoBaHue NPU3HAKOB, CIEIUIEHHBIX C
MOJIOM.

N3menunBOCTh. BUIbI N”3MEHUNBOCTH: HEHACIICICTBEHHAS M HACJIeACTBeHHas. Postb cpebl
B HEHACIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHNBOCTH.
Bapuaunonnsiii psa v BapuanronHast kpupas. Hopma peakiuu npusnaka. KonuuecTBeHHble U
KaueCTBEHHBIC TIPU3HAKU U X HOopMa peaknuu. CBoHCTBa MOAU(PUKANMOHHON N3MEHYHBOCTH.

HacnencrBennas, nivM reHOTUNIUYECKasi, W3MEHUYNBOCTh. KoMOMHAaTUBHAS M3MEHYUBOCTD.
Meiio3 u moJIOBOM mporecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallioHHas
M3MEHYUBOCTh. Kiaccuukamus MyTanuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa u
MPUYMHBI MyTaluii. MyTareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEACTBEHHOMN
m3menunBocty H. . BaBumnosa.

BresinepHast HacIeICTBEHHOCTh M U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKU YEJIOBEKa:
TeHEAIOTUYECKUH, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHHA, MOJEKYJISIPHO-
reHetudecknid. COBpEMEHHOE OIpEeAeNICHHE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHMUE,
TEHOTHIUPOBaHKWE, B TOM yucie ¢ nomotpio I[1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
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yelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C HAclHeACTBEHHOM MpPeIpacroiokKeHHOCTHIO,
XpoMocoMHBIe Oosie3HH. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJIOBBIE KIICTKH.
[TpuHIHMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKH, MPOMDUIAKTUKHA U JICYCHUS T€HETHUYCCKUX
Oone3nell. MeauKO-TeHETUUECKOe KOHCYJIBTHPOBAHUE. 3HAUEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JleMoOHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBunos.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 UTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUICHUS] M €ro IMTOTeHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«Jlurubpuanoe ckpenBanue», «L{UToOMOTHYECKHE OCHOBBI JAUTHOPUIHOTO CKPEIIUBAHUS,
«Meio3», «B3zanMoneicTBue amuienbHbIX T€HOBY, «I eHeTnueckue KapTbl pacTeHUM, KUBOTHBIX
u 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHUS, CLEIUIEHHOIO C IOJOMY,
«KapuoTunel dYenoBeka W OKHBOTHBIX», «Bumbl wu3MeHumBocTH», «MonudukanuonHas
n3MeHYNBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTnka rpymnmn kpoBu», «MyTanmoHHas
U3MEHYUBOCTHY.

O6opynoBanue: Monenu-anmukanuu «MoHoruOpuaHoe ckpemuBanue», «HemonHoe
JOMUHUpOBaHUeY, «Jurnbpunnoe ckpemmuBanue», «llepekpéct XpomMocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, myTanuu (GOpMBI KPBUIEB U OKPACKH Tea), repOapuit
«I"opox moCeBHOM».

JlaGopaTopHble U MpaKkTH4YecKHe padoThI:

Jlaboparopuas pabota Ne 5. «M3ydyeHue pe3ysIbTaTOB MOHOTUOPUTHOTO U AUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPEIIapaTaxy.

JlaboparopHas pabota Ne 6. «3yueHre MOAMPHUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Psi/1a U BAPUALIUOHHON KPUBOI.

Jlaboparopnas pabora Ne 7. «AnHamu3 wMyranuid y JApo30ouiibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[TpakTiueckas pabota Ne 2. «CocTaBineHue 1 aHaIH3 POAOCIOBHBIX YEITOBEKa.

Tema 7. Cesiekuust oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

CenekIusi Kak HayKa U TIpoliecc. 3apokIeHUe CelIeKIUM U JoMectukaius. Yuenue H. U.
BaBunoBa o 1eHTpax NPOUCXOXKIEHUS W MHOTO0OOpaszusi KyJIbTYpHBIX pacTeHuiu. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbBIE METOJbI CelIeKIIMU. MaccoBblii U WHIAMBUAYATbHBIH OTOOPHI B CENEKIUU
pacTeHu# U XUBOTHBIX. OI[EHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Uucras nwHusA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmBanue — ayTOpuauHr. OtmanéHHas ruOpugmsanus U e€ YCIeXH.
HckyccTBeHHBIM MyTareHe3 W MOJIYy4Y€HUE TOJIUIUIOWI0B. JIOCTHIKEHMSI CEeNEeKIUU PaCTEeHUM,
KUBOTHBIX U MUKPOOPTAaHHU3MOB.

buotexHosoruss Kak oTpacib MPOWU3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexombunantHoit JIHK u Tpancrenneix opranusmoB. Kierounas wumkenepusi. Knetounsie
KYJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiioHupoBaHne BBICOKOMPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHM3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiaemsl.. MO -
T€HETUYECKUA MOAU(DUIIUPOBAHHBIC OPTAHU3MEI.

JleMoHCTpanuu:

[Toptpetsr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmuipel u cxembl: Kapta «LIeHTpbl NMPOMCXOXKIEHUS M MHOT0OOpasusl KyJbTYpPHBIX
pactenuit», «llopoabl 1OMalIHUX XKUBOTHBIX», «CoOpTa KyJbTYpHBIX pacTeHUu», «OTnanéHHas
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rubpunmzamus», «Pabotel akamemmka M. @. HBanoBay, «l[lomummongus», «OOBEKTHI
ouorexHonorun», «Kiaetounele KyJabTypbl U KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBaHue: MyJISHKU IJI0JI0OB U KOPHEIUIOAOB JUKUX (OPM U KYyJIbTYPHBIX COPTOB
pacteHui, repoapuii « CellbCKOX03SICTBEHHBIE PACTEHUSY.

JlabopaTopHble 1 IpakTHYeCKHEe PadOThI:
Oxckypcusi «OCHOBHBIE METOJIbI U IOCTHXKEHUS CEJICKIIMU PACTEHUH U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, TUIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIN YYaCTOK, B TEIUIMYHOE
XO035IUCTBO, 1a00PaTOPHUIO arpOYHHUBEPCUTETA WIIM HAYUYHOTO IIEHTPA)».
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJIHEI'O OBIIETO
OBPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K peE3yabTaTaM OCBOCHHS
00y4JarIUMHUCS TIPOrpaMM CpeHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX pe3yJIbTAaTOB OCBOCHHUs TpeaMeTa «BHOJOTHs» BBIIACICHBI
CIICAYIOUINE  COCTABJIAIONINE. OCO3HAHWUE OOYYAIONIMMHUCS  POCCUHCKOW  TIpaKIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH M CaMOOIPEICICHHUIO,
HAJIMYMEe MOTHMBAIMUM K OOYyYEHHUIO OHOJIOrHMH, IIC/ICHANPABICHHOE pPa3BUTHE BHYTPEHHHX
yOeXKIICHUI JINYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJIUIUN Pa3BUTHUS
OHMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIONIMXCSl PYKOBOJCTBOBAThCS B
CBOCH  JEATETBHOCTH  IICHHOCTHO-CMBICIIOBBIMUA  YCTAaHOBKAMH, TPHUCYIIMMH  CHUCTEME
OHMOJIOTMYECKOr0 00pa3oBaHMs, HAJIMYHE SKOJOTHYECKOTO IMPABOCO3HAHMS, CIIOCOOHOCTH
CTaBHTH IICJIH M CTPOUTD )KU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHS mpeaMeTa «bHolorusy OCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCIUTATEIBHOUN JESITEIHBHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHUHCKHUMHU
COIMOKYJIbTYPHBIMH, UCTOPUYECKHUMU U JYXOBHO-HPABCTBEHHBIMHU I[EHHOCTSIMHU, MTPUHSATHIMU B
o0IIecTBE TpaBUIIaMH W HOPMAaMH IOBEICHHS M CIIOCOOCTBYIOT MPOIECCaM CaMOITO3HAHMS,
CaMOBOCIIUTAHMSI ¥ CaMOPA3BUTHS, Pa3BUTUSI BHYTPCHHEH MO3MIIMU JIMYHOCTH, MAaTPUOTH3MA,
YBKEHUS K 3aKOHY M MPAaBOMOPSJIKY, YEIOBEKY TPyJa W CTapiieMy MOKOJCHHUIO, B3aUMHOTO
yB@KEHHUS, OCPEKHOTO  OTHOIICHHWS K  KYJAbTYPHOMY  HACIACIUI0 W TPaJUIHSIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHHS Y4eOHOTO mpenMeTa «BHoIoTHs» TOKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaOIIUXCS PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPECHHEH
NO3MIIMEH JIMYHOCTH, CHCTEMOW [EHHOCTHBIX OPHEHTAIWi, IMO3UTHBHBIX BHYTPEHHHX
yOeXIEHHUH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTAM POCCHICKOrO  OOIIECTBa,
pacuipeHre XU3HCHHOTO ONbITa M OIbITa JCSITEILHOCTH B IMPOIECCE Pealr3allMi OCHOBHBIX
HAIpaBJICHUH BOCITUTATEIBHOM JESITEIBHOCTH, B TOM YHUCIIC B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

cOPMHUPOBAHHOCTh  TPAXKJTAHCKOW TMO3MIMK  OOydYaromierocs Kak aKTHBHOTO |
OTBETCTBCHHOTO WIEHA POCCUICKOTO OOIIEeCTRA;

OCO3HAHME CBOMX KOHCTHUTYIMOHHBIX TPaB M OOS3aHHOCTEH, YBaKCHHE 3aKOHA U
PaBOMOPSIIKA;

TOTOBHOCTHh K COBMECTHOM TBOPYECKOM ACATEIBHOCTH MPU CO3JaHUU YIEOHBIX MTPOCKTOB,
pellieHrH y4eOHBIX ¥ MO3HABATEIBHBIX 3a/1a4, BHITIOJTHEHUH OUOJIOTHUYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIIGHUIO K SIBICHUSM
COBPEMEHHOM KHM3HH U OOBSICHSATH €€;
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YyMEHHE y4YWUThIBaTb B CBOMX JEHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/ICHCTBUSA JIIOJICH C pa3HBIMU YOSKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLUAIEHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBHIMOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX M HUCCIEAOBATEIbCKUX 3a[a4, YBAXKUTEIBHOIO OTHOILICHUS K MHEHHIO
OTIIOHEHTOB MPU 00CYKJAEHUH CIIOPHBIX BOIIPOCOB OMOJIIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM JIESITENBHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON IPpayKAaHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM sA3BIK U KyJIBTYpY, IPOIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

[IEHHOCTHOE OTHOULIEHHE K NPUPOJHOMY HACIEAMI0 U NaMSATHUKAM MPUPOJBL,
JIocTKeHUsIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
O1oJ0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUU 3aKOHOB IIPUPO/JIbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTh K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HaHUE AYXOBHBIX IIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCThH OLICHMBATh CUTYallMI0 M IPUHHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSACH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSAM, CO3JaHHI0O CEMBbUM Ha OCHOBE
OCO3HAHHOT'O MPUHSTHS LIEHHOCTEH CeMEWHOH XM3HU B COOTBETCTBUU C TPAJULIHUSIMU HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKJIIOUasl ICTETHKY ObITa, HAYyYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIECHHUI;

MOHMMAaHNE YMOLIMOHAILHOTO BO3AEUCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B pa3HbIX BUJAX MCKYCCTBA, CTPEMIICHUE IPOSBIIATH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOPpMHPOBAHMSA  KYJBTYPbl 3A0POBbS U
IMOLMOHAJIBLHOTO 0JIAroOnoJay4us:

NOHMMAaHME U peanu3alys 3J0poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
COOIOZICHHEe TUTUEHHUYECKHUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynspHas (Qu3nyeckas AaKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3UUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

NOHMMaHWE IIEHHOCTH TPABWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0O€30M1aCHOTO
MIOBE/ICHNUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAaHHE TOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJIEHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JI00He;
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TOTOBHOCTbh K aKTUBHOM JEATEIBHOCTU TEXHOJIOIMUYECKON U COLIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATb W CaMOCTOSITENIBHO  BBINOJHATH — TaKyro
JESITEIIbHOCTb;

UHTEpEeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NeATeIbHOCTH, YMEHHUE COBEpILATh
0CO3HaHHBII BBIOOP OyAyIIel Ipodeccuu U peaarn30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUH BCei
KHU3HH,

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KAK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KYJIbTYpbl: MpUOOpETEHHE OIbITa IIAHWPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIEH Cpeibl;

0CO3HaHME INI00AIBHOTO XapaKTepa 3KOJIOIMYECKUX Npo0eM U IMyTel ux pelieHus;

CIIOCOOHOCTh UCHOJb30BaTh MpUOOpeTaeMble MpU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIIEHUU MNPOOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIIOJIL30BaHUEM (COOII0IEHUE
IpaBUJ MOBEACHMS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B 3KOCHCTEMaX,
OXpaHy BUIOB, SKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BPEI OKpY’Kalolled MPUPOJHON cpele,
YMEHHE TPOTHO3MPOBATH HEOJArONPHUSATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
JecTBUH U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTUYECKOM KyJIbTYphl, OIBITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpakTHUKE, NOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON AESATEIbHOCTU IKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYyJIbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M UNTATENIBCKON KyJIBTYPbI KaK CPEACTBA B3aUMOIECHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKy OMOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaKk O €IUHCTBE NpUPOAbI, YelOBeKa U OoOIecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pereHuH npo0eM coXpaHEHHs MPUPOJTHOTO PaBHOBECHS,;

yOEeKAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJII COBPEMEHHOM LMBHIM3ALMU: OOECeueHus
HOBOT'O YPOBHSI Pa3BUTHsSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarb pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, TIOMCKA IyTeH BBIXOJIAa U3 III00AIBHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATILHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHWH B LIEJSIX MOBBIMICHUS OO0IIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()yHKIIMOHAJIBLHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil Mpu N3y4eHUN OHOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJyyaeMble 3HAHUS IS aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIeT0 MHpa M NPOMCXOIAIIMX B HEM HU3MEHEHHH, yMEHHE JeiaTb 0OOCHOBaHHBIE
3aKJIIOYEHUST HA OCHOBE HAay4HbIX (AKTOB M HMEIOIIMXCS AAHHBIX C IEIbI0 IOJy4EHUs
JIOCTOBEPHBIX BBIBOJIOB;
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CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl pEIleHUs
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallHUAX;

OCO3HAaHHE IIEHHOCTH HAay4HOH [€ATENbHOCTH, FTOTOBHOCTb OCYIIECTBIATh MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeATEIbHOCTh HHIUBHUIYAJIbHO U B IPYIIIIE;

TFOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HaHUH 10 OHOJIOTMM B COOTBETCTBHHM C JKHU3HEHHBIMH
NOTPEOHOCTSMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3ysibTaTbl OCBOEHHs yuyeOHOro mnpeamera «buojorus» BKIIOUYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAlOIUXCA  MEXAUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIIME [IEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenr(uKy METOJ0B IMO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHHE, IpPOILeCcC, CHCTeMa, HayuHbId (DaKkT, NPUHLUI, TUNOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUE, U3MEPEHUE, HKCIEPUMEHT U JPYIUX), YHUBEpCAJIbHbIC
yueOHble JeiCcTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIC, PETYJATUBHBIE), 00eCIEeUHUBaIOIINE
¢dopmupoBanre (YHKIIMOHAIBHONW T'PAMOTHOCTH M COLHAIBHOW KOMIETEHIMH O0YYaroluxcs,
CIIOCOOHOCTh 00y4aromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHOW MIPAKTHUKE.

MertanpeameTHble pe3ysibTaThl OCBOEHUS IMPOrpaMMbl CpEIHEro oouero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH ACHCTBUSIMHU:

1) 6a30Bble JJOrHYECKHE 1T CTBHS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh M aKTyaJlM3UpoBaTh MNpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHaIu3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIIEHHs), pPacKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHITUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU NOHSTUSIMHU);

ONpeAeNATh LEIN JEATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHXKEHHUS,
COOTHOCHTB PE3YJIbTAThI AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA AN O0OBsCHEHHMS (AKTOB U SIBICHUHM KHUBOMH
PUPOJIBI;

CTPOUTH JIOTUYECKUE PpaCCyXKIEHUS (MHIYKTHUBHBIC, JAECTyKTUBHBIE, IO aHAaJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PaCCMATPUBAEMBIX SIBJICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

PUMEHSTh CXEeMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKMX OOBEKTaX, a TAKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIUYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAbHBIX
U HEMaTepUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIBHOCTH;

KOOPJAMHUPOBATh M BBIIOJHATH pPabdOTy B YCIOBUSX pEAITbHOTO, BUPTYaJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJACHCTBUS;

pa3BUBAaTh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

14



2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BJIAJICTh HaBBIKAMHU y4EOHO-HCCIEIOBATENBCKONH U MPOEKTHOW JEATEILHOCTH, HaBBIKAMHU
paspenieHus: npoodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY IOWCKY METOIOB
peLIeHHs] TPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I0 IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CUTYalMsX, B TOM YHUCIE TpU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(GbopMHpOBaTh HAYYHBIH TUIl MBIIUICHHS], BIAJETh HAYYHOM TEPMUHOIOIUEH, KIIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 33Ja4ud B OOpPa30BaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CHUTYallHsX;

BBISBJISATh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady, BbIJBUIATh
TUNoTe3y €€ pelleHus, HaXOAWTb AapryMEHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AQHIM3UPOBATh IIOJYYEHHbIE B XOJE€ pEUIEHUs 3a7aud pe3yJbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBJISATh LEJICHAIIPABICHHBIM MOUCK NEpEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poQeCCHOHATIBHYIO CPEY;

yMETh NEPEeHOCUTh 3HAHHWA B  IIO3HABATEIbHYID M  IPAKTHYECKyl0  00JacTu
KHU3HEIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHBIE MOJXOAbl U PELICHHs, CTaBUTh
npoOIeMbl U 33Ja4uu, JIOMyCKaroIlle albTepHATUBHbIE PELICHHUS.

3) padora ¢ nngopmManmeii:

OpUEHTUPOBATLCS B PA3IMYHBIX MCTOYHMKAX HMH(pOpManuu (TeKcTe ydueOHOro mocolus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApsAX M CIPaBOYHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pa3IUYHBIX BHJIOB U (HopM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynMpoBaTh 3ampochl M NPUMEHATH pa3jIMuHbIE METOAbI IpPU IOHCKE U OTOOpe
Ouosiornueckoi MHpopMauu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BaHUS Pa3INYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMalbHYI0 (GOpMy TMpeACTaBlIeHUS OHOJIOrHYEeCKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

UCIOJIb30BaTh HAY4YHBIH S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOrMYecKOn
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmynel, aO0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJaJETh HABBIKAMU PACHO3HABAHUS M 3alMThl WHGpOpMANMU, HH(OPMAIIMOHHON
0€30MaCHOCTH JTUYHOCTH.

OsiaieHHe YHUBePCAJIbHBIMH KOMMYHUKATHBHBIMHU el CTBUAIMM:

1) obuenue:

OCYILIECTBIISATh KOMMYHHMKAIIMU BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY O0CYXTaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTENBHO BBIIIOJHEHUS IIpeJylaraéMo 3ajadyd, Y4HUTBhIBATH HHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);
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pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HMCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIAWHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpencsiATh PO € Y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHWE B pPa3jIMYHbIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U YYEOHBIX CUTYalUAX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX M IMOCTYIKax IO OTHOIIEHUIO K >KUBOW INPUPOAE, CBOEMY 3I0POBBIO0 U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoO0CTBOBATH (POPMUPOBAHMIO M TPOSIBIICHHUIO IIMPOKOH APYIUIIMH B Pa3HBIX 00JIacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedieKCUU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICJIUTEJIBHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI peduIeKCuu
JUIsl OLIEHKU CUTYyallud, BBIOOPA BEPHOTO PEILICHMS;
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YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHNUS [0 UX CHIKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;
3) npuHATHE ceds1 U IPYTruX:

IpUHUMATh ce0sl, TOHMUMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
IIPU3HABaTh CBOE MPaBO U MPABO APYTUX Ha OLIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C IMO3UIMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAOT creruduueckue st yaeOHoro npeamera «buosaorus» HaydHble 3HaHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHPETAMUd U MPeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTEIbHOCTH MO IMOJYUYEHUI0 HOBOTO 3HAHMSI U NMPUMEHEHMIO 3HAHUU B Pa3IMUHBIX Y4eOHBIX
CUTyallUsIX, a TaKKe B pEAlbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouojorueil. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl PEACTaBIEHbI [0 rogaM 00yUYeHHUS.

[IpenmeTHble pe3yibTaThl OCBOEHUsI yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OHOJIOTMHM B CHUCTEME HAy4YHOI'O 3HAHUs
€CTECTBEHHbIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAY4YHOI'O MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOekKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPaMOTHOCTH Y€JIOBEKa [T PEeIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEpKaHWE OMOJOTUYECKMX TEPMUHOB U MOHATUMN: KU3HB, KJIETKa,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  IpEeBpalleHUue DHEPruu), ToMeocTa3s
(camoperynsnusi), ypOBHEBas  OpraHu3alMs OKHBBIX CHUCTEM, CaMOBOCHPOM3BEIECHHUE
(penpoayKius), HacJIeCTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHE H3jaraTb OHOJOTMYECKHEe TEOpHM (KJIETOYHas, XpPOMOCOMHas, MYTallMOHHas,
[EHTpaJibHasl JI0TMa MOJEKyJsipHOi Ouornorun), 3akonsl (I. Mennens, T. Moprana, H. WU.
BaBuioBa) u yuenus (o LeHTpax MHOT000pasus U MPOMCXOXKAECHUS KyJIbTYpHbIX pacteHuil H. 1.
BasuiioBa), onpenenars rpaHullbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJa/IeTh METOJaMH HAay4HOTO MO3HaHUS B OMOJIOTMU: HAOIIOACHHWE M ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIEHUH, OpraHu3alus M MPOBEJEHHE OUOJOTHYECKOTro
DKCIEPUMEHTA, BBIIBW)KEHUE THMIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIELYyEMbBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pe3yJbTaToOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUH MOJYUYEHHBIX PE3yIbTaTOB;

YMEHHME BBIIEISTH CYLIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK MPOKAPHOT U JYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (OTOCHHTE3a, IMIACTUYECKOrO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOJIOTBOPEHHS, PA3MHOKEHUSI, WHANBUAYAIbHOTO Pa3BUTHUS
opraHusma (OHTOI€He3);

YMEHHE NMPUMEHATHh MOJTy4YEeHHBIE 3HAHUSA Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COONIONEHUS HOPM
IPaMOTHOTO TOBEJICHUsI B OKpYXarolleil NpUponHOH cpenae, MOHMMaHUE HEOOXOAMMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIBLHOTO
IIPUPOJONOJIB30BAHUS;
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YMEHHE pellaTh »JJIEMEHTapHble TE€HEeTHYECKHe 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIIUBaHKE, CIETUICHHOE HACIIEI0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIUBAHUS
JUTSI TIpEJICKa3aHus HacleI0BAHUS TPU3HAKOB Y OPTaHU3MOB;

yYMEHHE BBINOJHATH JTAOOpPATOpHbIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAaHHEM;

YMEHHE KPUTHUYECKH OIICHWBATh W WHTEPIPETHPOBATH HH(OpPMANHIO OHOIOTHYECKOrO
COJIepKaHUsl, BKIIIOYAIONIYIO TICEBIAOHAYYHbIC 3HAHUS W3 Pa3IUYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HMH(OpMAaLUU, HAYYHO-TIONMYJISIPHbIE MaTepUabl), ITUHUYECKHUE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBCHHBIE NHCHMEHHBIE W YCTHBIC COOOIICHHS, 0000IIas
OMONOTHYECKY0 HWHGPOPMAIMI0 H3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumenoBanmue
(ungposbie)
n/  pasigesioB H TeM Bcer Kourtpoasn = Ilpakruyeck
oOpa3oBaTe/ibHbIE
n MmporpaMMbl 0 ble padoThI ue padoTbl
pecypcsbl
bubmuorexa [JOK
bnonornsa xak
1 2 0.5 https://m.edsoo.ru/7f41c
HayKa 292
bubmuorexa [JOK
JKuBnIle cuCTEMEI
2 1 https://m.edsoo.ru/7f41c
Y UX OpraHu3anus 992
XUMHYECKUI bu6mmoreka [IOK
3 COCTaB U 8 1 https://m.edsoo.ru/7f41c
CTPOCHHE KIETKHU 292
KusznenesareapbHO bubmmorexa LHOK
4 6 https://m.edsoo.ru/7f41c
CTh KJICTKH
292
PasmHoxenue u
MBIy TBHOE bu6mmoreka [IOK
5 Y 5 1 https://m.edsoo.ru/7f41c
pa3BUTHE 992
OpraHU3MOB -
Hacnencrennoct bu6mmorexa [IOK
6 b U U3MEHYHBOCTH 8 15 https://m.edsoo.ru/7f41c
OpraHu3MoOB 292
Cenexnus
bu6mmoreka [IOK
OpraHU3MOB.
7 3 https://m.edsoo.ru/7f41c
OCHOBBEI
292
OMOTEXHOJIOTUH
bu6mmoreka [IOK
8 PesepBHOe Bpems 1 https://m.edsoo.ru/7f41c
292
OBIIEE
KOJIMYECTBO
34 0 4
YACOB I1O
ITPOI'PAMME
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https://m.edsoo.ru/7f41c292

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No KoauuecTBO 9acoB 1 DJIeKTPOHHbIE
aTa
KonTpois IMpakTn4yec uupposbie
Tema ypoka Bce H3Y4eH
n/ HbIE KHe st o0pa3oBaTtejibHbIE
L ro padoThI padoThbI pecypcbl
bubnunorexa LIOK
5 https://m.edso0.ru/86
HOJIOTHS B
CHUCTEME HayK L seblaz
y https://m.edso0.ru/86
3e632a
Metoapr
IMO3HAHUS
JKHBOU
TIPUPOJIBIL.
[Ipaktuueckas
bubnunoreka LIOK
pabora Ne 1
VoL 30BaH 1 0.5 https://m.eds00.ru/86
. 306122
M€ pa3IuIHbIX
METOIOB MpHU
W3y4YeHUHN
OHOJIOTHYECKHU
X 00BEKTOBY
buonornueckn
bubmuoreka [{OK
€ CHCTEMBI,
- 1 https://m.edso0.ru/86
pont 366564
W3y4YEHUE
XUMUYECKUHN
COCTaB KJICTKH. bubmuoreka [{OK
Bonan 1 https://m.edsoo.ru/86
MHWHEpAIbHBIE 3e674e
conu
beaxu. Cocran bubnunorexa LIOK
U CTPOCHHE 1 https://m.edsoo.ru/86
O€JIKOB 3e6b72
DepMeHTBI —
OHOJIOTHYECKU
bubmuorexa [{OK
e
. 1 0.5 https://m.edso00.ru/86
KaTaJIu3aTopPHI. 366072
JlaGopaTopHas
paborta Ne 1
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

«3yuyenune
KaTaJIUTHYECKO
1 aKTUBHOCTH
(dhepmeHTOB (Ha

npumMepe
aMuJIa3bl WK
KaTajas3bl)»
bu6nmmoreka [IOK
Yriaeroasl.

7 - https://m.eds00.ru/86
3e6870
bubnunorexa LIOK

Hykneunosblie
8 CHcroTEL ATD https://m.eds00.ru/86
3e6d5c
Hcropus n
METO/IbI
S bubnuoreka [IOK
9 CLCTKIL https://m.eds00.ru/86
3e6e88

Knerounas

Teopus

Knerka kak
10 LIEJIOCTHAS

JKUBas CHCTEMa

Crtpoenue

JYKapHOTHIECK

OH KIICTKH.

JlaboparopHnast

pabota Ne 2

«3yuyenne

CTpOCHUA bubmuoreka [{OK

KJIETOK https://m.eds00.ru/86
11 pacTeHHI, 0.5 3e6ff0

JKMBOTHBIX, https://m.edso0.ru/86

rpuboB u 3e716¢c

OaxTepuii mos

MHUKPOCKOTIOM

Ha TOTOBBIX

MUKpoOTpemnapa

Tax ¥ UX

OTIMCAHHEC

O6menH bubnuoreka [JOK
12 BCIIECTB UJIH https://m.eds00.ru/86

MeTa00IU3M 3e766¢
13 doTocuHTE3. bubnuorexa [JOK

XeMOCHHTE3 https://m.edso0.ru/86
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

3e7c98

bubnunorexa LIOK

DHepreTuveck
14 . https://m.eds00.ru/86
uii oOMeH
3e7aae
KuzHeHHbIN
LUK KJIICTKH.
Henenue
KJICTKH.
MuTos3.
JlaGopaTopHas
pabora Ne 3 bubmmoreka [JOK
15 «HaOmonenue 0.5 https://m.eds00.ru/86
MHTO3a B 3e7dc4
KJIETKaX
KOHYHKa
KOpeIlKa JTyKa
Ha TOTOBBIX
MHKpOIIpernapa
Tax»
buocunres
OeKa. bubnunoreka LIOK
16 Peakuus https://m.eds00.ru/86
MaTpU4YHOIO 3e796e
CUHTE3a
Tpancnsauus — bu6nmorexa LIOK
17 OMOCHHTE3 https://m.eds00.ru/86
Oelka 3e796e
Hexnerounkie bubnmorexa LIOK
18 (hOpMBI KU3HU https://m.edso0.ru/86
— BHPYCHI 3e7540
bubmuoreka [{OK
®opmbl https://m.eds00.ru/86
19 Pa3MHOKEHUS 3e81b6
OpraHu3MOB https://m.eds00.ru/86
3e831e
bubmuorexa [{OK
20 Meiio3 https://m.eds00.ru/86
3e7fda
O6pazoBanue
U pa3BUTHE
HONOBLIX but6mmoreka [JOK
21 TETOK 0.5 https://m.eds00.ru/86
’ 3e81hb6
OrmnonoTBOpeH
ue.
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https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

22

23

24

JlaGopaTopHnas
paborta Ne 4
«3yuenue
CTpOCHHS
MOJIOBBIX
KJIETOK Ha
TOTOBBIX
MHUKpOIIpernapa
Tax»
NuauBunyansu
0€ pa3BUTHE
OpraHUu3MOB

I'eneTtuxa —
Hayka o
HacJIeICTBEHHO
CTH B
N3MEHUYMBOCTH

3aKOHOMEPHOC
™
HACJIeTOBaHUS
IIPU3HAKOB.
Mounorudpuax
oe
CKpeIllMBaHNE

bubnunorexa LIOK
https://m.edso0.ru/86
3e8436

bubnunoreka LIOK
https://m.edso0.ru/86
3e86f2

bubnunoreka LIOK
https://m.edso00.ru/86
3e8878

25

JurubpunHoe
CKpEeUIMBaHNUE.
3aKoH
HE3aBUCHMOTO
HaCJIEIOBaHHS
MIPU3HAKOB

bu6nmorexa LIOK
https://m.edso0.ru/86
3e89a4

26

CuennenHoe
HaCIle/IOBaHHE
MIPHU3HAKOB.
JlaGoparopHas
pabota Ne 5
«3yuyenune
pe3yIbTaToB
MOHOTUOPUIHO
ro u
TUTHOPUTHOTO
CKpEUIHBaHUS
y Ap030(HITbI
Ha FOTOBBIX
MHUKpOIIpernapa

0.5

but6mmorekxa [IOK
https://m.edso0.ru/86
3e8c60
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Tax»

27

I'eneruka
IoJIa.
Hacnenosanmue
MIPU3HAKOB,
CHCIINICHHBIX C
IOJIOM

bu6nmoreka [IOK
https://m.eds00.ru/86
3e8c60

28

3meHunBOCTD

Henacnencrse
HHas
M3MEHYUBOCTb.
JlaGopaTopHas
pabota Ne 6.
N3yuenue

Mo (HUKAIIO
HHOM
W3MEHYUBOCTH,
MMOCTPOEHUE
BAPUALMOHHOT
0 psla u
BapHalMOHHON
KpHUBOW»

0.5

bubnunoreka LIOK
https://m.edso0.ru/86
3e8efe

29

Hacneacreenn
ast
MU3MEHYHUBOCTb.
JlaGopaTopHas
pabota Ne 7.
«Ananms
MyTalun y
JPO30(QUITBI HA
TOTOBBIX
MHUKpOITpernapa
Tax»

0.5

bubmmoteka IIOK
https://m.edso0.ru/86
3e8efe

30

31

T'eneTuka
yeJIoBeKa

PezepBHbIit
YPOK.
O06001enue no
TEME
«Hacnencteen
HOCTb U
W3MEHUYHMBOCTh

but6mmorekxa [IOK
https://m.eds00.ru/86
3e8d78
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OpraHUu3MOB)

Cenexuus Kak

32 HayKa u
rporecc
Metonas!l u
JIOCTHIKCHHMS

33 CEJIEKINHU

pacTeHui u
JKHUBOTHBIX

buotexnonoru
34 sl KaKk 0Tpaciib
MIPOU3BOJICTBA
OBILEE
KOJIMYECTBO
YACOB I10
[TPOT'PAMME

34

25

bubnunoreka LIOK
https://m.edsoo0.ru/86
3e9214

bubnunorexa LIOK
https://m.edso0.ru/86
3e9214

bubnunorexa LIOK
https://m.edso0.ru/86
3e9336
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Akuronepuoe o6miectBo «M3marensctBo «IIpocBemenney

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. Anacracosa JI.I1. O6mas 6uonorus. Jlunaktuaeckue matepuansl. — M.: Bentana-I'pad,
1997.

2. borpganosa T.JI., CononoBa E.A. buonorus. CipaBoOYHUK JJ1s CTapIICKIACCHUKOB U
noctynatouux B By3bl. — M.: ACT-nipecc, 2006.

3. bonrosa 1.B. C6opnuk 3amau o oduieit ouonoruu g nocrynaroumx B BY3s1. — M.:
Onukc 21 Bek, 2005.

4. 3axapoB B.b., MamonTtoB C.I'., Connn HU. O6mas 6uonorus: Yue6. aius 10 — 11 1.
obmieobpazoar. Yueb. 3aBenenuii - M.: JIpoda, 2005.

5. Puc 3., Ctepubepr M. Ot kietok k aromam: MImrocTpupoBaHHOE BBEACHHE B
MoJIeKyJIsipHyto 6uosoruto: Ilep ¢ anri. — M.: Mup, 1988.

6. Cyxosa T.C., Kosznosa T.A., Counr H.U. O6mas 6uonorus. 10 — 11 xi.: Pabouas Terpaap k
yueOnuky / moj pen. B.b. 3axaposa. — M.: [Ipoda, 2003.

7. Ypoku obuieit 6nonoruu: Ilocodue msa yuutens / B.M. Kopcynckas, I.H. Muponenko,
3.A. MokeeBa, H.M. Bep3unun. — M.: [Ipocsemienue, 1986.

8. Kpukcynos E. A., Ilaceunnk B. B. Dkomnorus. 10 (11) kmacc: Yueb. qist Oureodpasonar.
yueb. 3aBefieHui. 5-e u3n., nopad. M.: JIpocda, 2001. — 256 ¢

9. Peitmepc H. ®@. Kparkuii cioBaps Onoornaeckux TepMuHOB: KH. 175 yuanrens. — 2-e u3z.
M.: Ilpocsemenue, 1995. — 368 c.

10. Peiimepc H. ®@. Havana sxonornveckux 3Hannii. M.: M3garenscteo MHOITY, 1993. — 261
C.

11. Oumuknonenus pisa neter. I'mas. Pen. B. A. Bomomuua.M.: ABanra+, 2001. — 448 c.

12. Bep3unun H.M., Kopcynckas B.M. OGmmas meToauka rnpernoaaBaHust Ouojaoruu. — M.:
IIpocsemenue, 1986.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

«Emunas komtekius [upposbix O6pazoBarenbHbIX Pecypco» (HaGop udpOBBIX pecypcoB K
yuebnukam juanu [Tonomapesoit M.H.) (http://school-collection.edu.ru/).

9.www.bio.1september.ru— razera «buonorusy -npunoxenue K «1 ceHTIOps».

10.http://bio.1september.ru/urok/ -Marepuaisl k ypoky. Bce paboTbl, Ha OCHOBE KOTOPBIX
CO3/IaH CaiT, OblIN ommyONuKOBaHbI B razere "buosorus". ABropamu caiiTa rnpojenana 6ombIas
paboTa 1o cUCTeMaTU3MPOBAHHIO Ta3€THHIX CTaTeH ¢ yU€TOM LIKOJIBHON y4eOHOI mporpaMmmbl
no npeaMery "buonorus".

11. www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH

12.http://ebio.ru/ - DnexTponubIil yueOHuK «buosnorus». CoaepXuT Bce pa3ieibl OHOJIOTHH:
00TaHUKY, 300JIOTHIO, aHATOMHIO U (PM3HOJIOTHIO YEIOBEKa, OCHOBBI IUTOJIOTUH U T€HETHKH,
HBOJTIOLIMOHHYIO TEOPHIO U 3KOJIOTHIO. MOKET OBITh PEKOMEH/JOBAH yUaIIUMCSI IS
CaMOCTOSATENILHON pabOTHI.

13.http://www.gbmt.ru/ - T'ocynapctBennsiit buonornueckuii myseit um. K. A. Tumupszesa.
Bupryanbehbie skckypcun: JKuBoTHble B MUu(ax u jgerenaax, JKuBoTHble-cTpoutenu, 3abota o
notomcTBe, OnacHble )KuBOTHbBIE. [L{ndpoBbie Konuu GpoHIa My3est MOTYT ObITh HCIOJIb30BaHbI B
Ka4eCTBE MIUTOCTPALU.
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