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INOACHUTEJIBHASA 3AITMCKA

[Tpu pazpaboTke mporpaMMbl O OMOJIOTUH TEOPETUYECKYIO OCHOBY JJIsi ONpPEIENCHHs MOIX0A0B K
(bopMHPOBaHUIO COAEpKaHUS yueOHOro npeamera «buoyorus» cOCTaBUIN: KOHLENTYaJIbHbIC MOJOKEHUS
@I'OC COO o B3anMOOOYCIIOBICHHOCTH LIEJIEH, COMACpX aHUA, Pe3yIbTaTOB OOydyeHHS M TpeOOBaHUH K
YPOBHIO IOAIOTOBKHM BBIMTYCKHUKOB, IOJIOXKEHHA 00 OOIMX LeniX U NPUHLUIAX, XapaKTepPU3YHOIIUX
COBPEMEHHOE COCTOSIHHE CHCTEMbI cpefHero oOmero obOpa3oBanus B Poccuiickoit denepammu, a Takxke
IOJIOKEHUsST O crnenuduke OHOJOruM, €€ 3HAYeHUM B IIO3HAHMU SKUBOM IpUpPOABl M 00ecreueHUH
CYIIECTBOBAHUS YelIOBeUecKoro obmiectBa. COrilacHO Ha3BaHHBIM IOJIOKEHHSIM, ONPEAETICHbl OCHOBHBIC
(GyHKLIMU IpOrpaMMBbl IO OMOJIOTHUU U €€ CTPYKTYpa.

[TporpamMma o Ouosioruu Ja€t nMpeacTaBiIeHUE O esIX, 00 00meit ctpaTerun 00y4eHUs, BOCITUTAHHUS
U pa3BUTUs OOydaroluMxcs CpeiacTBaMu ydeOHoro mpeamera «buosiorus», omnpenenser o0s3arenbHOe
IIPEIMETHOE COJEP)KAHUE, €ro CTPYKTYPY, pacHpelesieHue IO pasfelaM M TeMmMaM, PEKOMEHIYEMYIO
[I0CJIEI0BATENbHOCTh M3YYEHUS] y4eOHOro Marepuana ¢ yuy€TOM MEXIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBsI3€H, JJOTHMKH 00pa30BaTEIBHOTO MPOIECcca, BO3PACTHBIX 0COOEHHOCTEH 00yUJarOIMIMXCsl.

B mporpamme mo OMONIOTMM TakKe YUUTBIBAIOTCS TpPEeOOBAaHUS K IUIAHUPYEMbBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM pe3yjbTaTaM 00y4eHHs B (POPMUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-
[IO3HABATEIbHOM  JIeATENbHOCTH/YUeOHBIX  JEHCTBUHA  OOydyaromMXCs IO OCBOEHHMIO  COAEp)KaHUs
OMOJIOTHYECKOTO 00pa30BaAHUSI.

B mporpamme mno Ouonorumu (10-11 kmaceel, 0a30BbIii  ypOBEHb) pEaJM30BaH PUHIMII
IIPEEMCTBEHHOCTH B M3Y4YEHUM OHMOJIOTHM, Oiarojgapsi 4eMy B HEHl MpOCMAaTpUBAETCsl HAIPAaBJIEHHOCTb Ha
pa3BUTHE 3HAHUM, CBSA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOI'O MMPOBO33pPEHHsI, IIEHHOCTHBIX
OpUEHTAlMM JIMYHOCTH, SKOJIOTMYECKOIO MBIIUIEHUS, INPEACTAaBIEHUN O 30pOBOM 00pa3e >KU3HU U
Oepe’KHbIM OTHOLIEHMEM K OKpyXKarolled mnpupoaHoit cpene. [losromy Hapsny ¢ U3ydyeHHEM
0011e0MO0JIOTHYECKUX TEOPHUM, a TakXKe 3HAHUN O CTPOEHUH >KUBBIX CHCTEM DPAa3HOrO paHra M CYLUIHOCTU
OCHOBHBIX ITPOTEKAIOIIUX B HUX MPOIECCOB B MPOrpaMMe 10 OMOJIOTUH Y/I€TIeHO BHUMAHUE HCII0JIb30BaHHIO
MOJIYYEHHBIX 3HAHUW B TOBCEJHEBHOM JKM3HM Uil pELIEHUS MPUKIAAHBIX 3a/4ad, B TOM YHUCIE:
npodWIaKTUKNA HAcJeICTBEHHbIX 3a00JI€BaHMN 4YEJIOBEKa, MEIUKO-TeHETHYECKOr0 KOHCYJIbTHPOBAHUS,
00OCHOBaHHUSI HKOJIOTMUECKU I€JIeCO00Pa3HOro IMOBEACHUSI B OKPYXKAIOLIEH NpUPOJHOW cpele, aHaau3a
BIIUSIHUS XO3SIICTBEHHOMN JIEATENBHOCTH YEJIOBEKA HA COCTOSIHUE IIPUPOIHBIX U UCKYCCTBEHHBIX KOCUCTEM.
VYcuneHnne BHUMaHUS K MPUKIAJHONW HaNpaBICHHOCTH y4deOHOro mnpeamera «buonorus» MnpoIuKTOBAaHO
HEOO0XO/JUMOCTBIO O0€CleUYeHUsI YCIOBMH ISl pELIeHHs OJHOM U3 aKTYaJbHBIX 3a/ad ILIKOJBbHOTO
OMOJIOTMUECKOTO0 00pa30BaHUsA, KOTOpasi MpesmnosiaracT (pOpMHUpPOBAHHWE Y OOYHYAIOMIMXCS CIIOCOOHOCTH
alanTHPOBATHCS K U3MEHEHUSAM IMHAMHYHO PAa3BUBAOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpenHero o0iero oopa3oBaHMs 3aHUMaeT BaxHoe mMecto. OHa obecrieunBaeT
¢dbopmupoBaHUe y OOydaromUXcs IMPeICTaBIeHUH O HAay4HOH KapTWHE MHpa, paclupsieT U o6oOmaer
3HAHUS O KUBOM MPUPOJE, €€ OTIIMUUTEIBHBIX NPU3HAKAX — YPOBHEBOW OPraHU3aLMM U 3BOJIFOIIUH, CO3HAET
yCIOBUS JUIS: TIO3HAHUS 3aKOHOB JKMBOM Mpuponbl, (GpopMHUpoBaHUS (YHKIMOHAIBHOW TI'PaMOTHOCTH,
HAaBBIKOB 3/I0POBOT0 U 0e30macHOro o0pasa *HU3HHU, SKOJIOTHYECKOI0 MBIIIEHUS, IEHHOCTHOTO OTHOIICHHUS
K JKUBOH NPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHne OHONOTHS UMEET TakXKe Ul PelIeHHs] BOCIHUTATEIbHBIX U Pa3BUBAIOIIMX 3a]ad
cpeaHero oomiero obOpa3oBaHMs, couuanu3auuu oOyuaromuxcs. M3ydenue Ouonoruum oOecrieynBaeT
ycnoBust Ui (pOpPMUPOBAHMSI MHTEIDICKTYAJbHBIX, KOMMYHUKAIMOHHBIX M HH()OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOM KYNbTYphl, CIIOCOOCTBYET HHTETpalliy OWOJOTHYECKUX 3HAHUM C MPEACTaBICHUSMHU U3
IpYTUX y4yeOHBIX TPEIMETOB, B YaCTHOCTH, (DU3MKH, XMMHUM U reorpaduu. Ha3zBaHHBIE MONOXKEHHUS O
npeJHasHauYeHUH Yy4eOHOoro mnpenmera «buHONMOTHsS» COCTaBUIM OCHOBY JUIsl OINpENENEHUs IMOJIXOA0B K
0TOOPY U CTPYKTYPHPOBAHHUIO €r0 COAEPKAHUS, IPEJCTABICHHOTO B IPOrpaMMe Mo OMOJIOTHH.

Ot60p comepxanus yueOHOro mpeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C TMO3HIIHIA
KYJIBTypOCOOOpa3HOro MOJIX0/a, B COOTBETCTBUHM C KOTOPHIM O0ydYaroliuecs JOKHbI OCBOUTb 3HAHUSA U
YMEHUS, 3HauuMble a5 (OpMHpPOBaHUS OOIIEH KyJIbTYpHl, OIpPECNSAIONINe aJeKBATHOE IOBEACHUE
YeJIOBEKa B OKpYXKAIOMed MPUPOIHOM cpesie, BOCTPeOOBaHHBIC B MOBCEAHEBHOM JKU3HU M MPAKTUYECKOU
nesrenbHocTH. Oco00e MECTO B 3TOM cUCTeMe 3HAHHMM 3aHMMAIOT JIEMEHTHI COJCPKAHUS, KOTOPBIE CITy>KaT
OCHOBOHM aiisi (DOPMHUPOBAHUS MPEICTABICHUH O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHE MHpa H
LIEHHOCTHBIX OPHEHTALMSIX JINYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHU3aMH OMOJIOTHYECKOr0 00pa30BaHMsL.



CTpyKTypHpOBaHHE COJEpKAHUS y4eOHOro Marepuana B IporpamMme Mo OMOJIOTHH OCYILECTBIIEHO C
y4€TOM MPHOPHUTETHOTO 3HAUCHHSI 3HAHUM 00 OTIMYUTENBHBIX OCOOCHHOCTSX >KMBOM HpPUPOIBI, O €&
YPOBHEBOH OpraHu3allud U HBOJIOLUHM. B COOTBETCTBMM € 3THMM B CTPYKType Y4eOHOro mpeamMera
«buonorus» BelIEIEHBI CIEAYIOLIUE COAEPIKATEIbHbIE JIMHUU: «buosorus kak Hayka. MeToabl Hay4HOIO
no3HaHus», «Kinerka kak Onosorudeckas cucrema», «Opranusm Kak Ouojoruyeckas cucteMa», «Cucrema u
MHOTr000pa3ue OpraHMYecKOro MHpay, «IBONIOUMSA KHBOH NPUPOABD», «IKOCHCTEMBI M TMPHUCYIIUE HM
3aKOHOMEPHOCTH.

Lenp uzyuenust yuebnoro npenmera «buonorus» Ha 6a30BOM ypoOBHE — OBJIAJICHUE O0YYArOIIUMUCS
3HAHUSMH O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3allMy KUBBIX CHUCTEM PA3HOrO paHra u npuolOpereHue
YMEHHMM HCIONb30BaTh 3TU 3HAHUA JUISl TPAMOTHBIX JEHCTBUM B OTHOILIEHUU OOBEKTOB YKUBOM MPUPOABI U
peLeHMs] pa3InYHbIX KU3HEHHBIX NIPOOJIEM.

JlocTikeHne 1enu u3ydeHus ydeOHnoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00€CIIEUMBACTCS
peLIeHUEM CIIEAYIOLINX 3a/1a4:

OCBOEHME OO0YyYalOIIMMHCS CHUCTEMbl 3HAHUW O OHOJOTMYECKMX TEOPHUSIX, YYCHHMSX, 3aKOHax,
3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBWiIaX, CIYKallMX OCHOBOH s (opMUpOBaHMS IPEICTABICHUNA O
€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HayyHOro II03HAHUS, CTPOEHUH, MHOrooOpasuu u
0COOEHHOCTSIX ’KMBBIX CHCTEM pa3HOIO YPOBHS OpPraHU3alMM, BBIJAIOIIUXCA OTKPBITUSX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

¢bopmupoBaHKe Yy 00ydarOLIUXCS [103HABATEIbHbBIX, HHTEIIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEMN
B TPOLIECCE aHajM3a JAHHBIX O MyTAX Pa3BUTHS B OMOJIOTMM HAYYHBIX B3IIIAIOB, MJCH M TOJIXOMOB K
M3YUYEHHIO J)KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3alH;

CTaHOBJICHUE y O0yYaromuXcst 00MIel KyIbTyphl, (YHKIMOHATIHHON IPaMOTHOCTH, Pa3BUTHE YMEHHUI
OOBSICHATh U OLICHUBATh SIBJICHUS OKPYXKAIOIIEr0 MUpPA JKUBOW MPHUPOJbI HA OCHOBAaHUM 3HAHUN U OIBITA,
MOJIYYEHHBIX IIPU U3YYEHUU OMOJIOTUH;

¢dopmupoBaHUEe y O0y4aroIUXCs YMEHMH MIUIIOCTPUPOBATH 3HAYEHHE OMOJOrMYECKMX 3HAHUU B
MPaKTUYECKOH JEATEeIbHOCTH YEJIOBEKa, pa3BUTUM COBPEMEHHBIX MEIUMLMHCKUX TEXHOJOTUH H
arpoOMOTEXHOJIOT Hif;

BOCIUTaHHE YOSKIEHHOCTH B BO3MOKHOCTH IO3HAHUS YEIOBEKOM JKMBOM IPUPOJIbI, HEOOXOAUMOCTH
Oepe’KHOrO0 OTHOIIEHUS K Hel, COOMIOAeHUs HTHUYECKMX HOPM NpU MPOBEAECHUM OHOJIIOTHYECKUX
HCCIICIOBAHNH;

OCO3HaHME IIEHHOCTH OMOJIOTMYECKUX 3HAHUM JJIs MOBBILIEHUS YPOBHS HKOJOTHUECKOW KYIBTYpHI,
1 GopMHpPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IPUMEHEHHE MPUOOPETEHHBIX 3HAHUNH M YMEHUH B MOBCEJIHEBHOW JKU3HU JUIsl OLEHKU MOCIEICTBHIM
CBOEH JIeATENbHOCTH 1O OTHOLIEHUIO K OKpYXKarolleil cpene, cOOCTBEHHOMY 370pPOBbIO, OOOCHOBaHUE U
co0uroIeHre Mep MPOPUIAKTUKY 3a00JI€BaHU.

B cucreme cpennero obmero obpazoBanus «buosorusy», ndydaemas Ha 0a30BOM ypOBHE, SIBJISIETCS
00s13aTeNIbHBIM YYE€OHBIM IPEIMETOM, BXOJIALIMM B COCTaB MpeaMETHOH obnactu «EcTecTBeHHO-Hay4HbIE
MIPEeIMETHI».

Jlnst u3ydeHust 6uosioruu Ha 6a30BOM ypOBHE CpeIHEro o01ero oopa3oBaHusi OTBOAUTCS 68 4acoB: B
10 ximacce — 34 gaca (1 gac B Heneno), B 11 kmacce — 34 gaca (1 gac B Hezeno).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonmoruss kak Hayka. CBs3b OuoiOruu c OOIIECTBEHHBIMHM, TEXHHUYECKUMH U JPYTHMMHU
€CTECTBEHHBIMU HayKamH, (uiaocoduei, STUKOM, ICTETUKOW U mpaBoM. Ponb Ouosoruu B opmMupoBaHuU
COBPEMEHHOM Hay4HOI KapTHHBI Mupa. CucTemMa OHMOJIOrHYeCKHX HayK.

Metoapl MO3HaHUS KUBOW MpHUpoAbl (HAOIIOAEHHE, OHKCIEPUMEHT, OIHCaHuEe, H3MEPEHUE,
KJaccu(uKanus, MOICTTMPOBAHNE, CTATUCTUYECKAsi 00pabOTKa JaHHBIX ).

JdemMoHcTpanum:

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

Tabmuiet 1 cxeMbl: «MeTOoIbI TO3HAHUS )KUBOW TIPUPOIBI.



JlabGopaTopHble U NpaKkTUYecKue padoThbl:

[Ipaktuyeckas pabora Ne 1. «Vcnonp3oBaHuEe pa3IMYHBIX METOAOB MPH M3yYCHUH OMOJIOTHUECKUX
OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI U X OPraHU3AI U,

Xusble cucrembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHus Ouosioruud. OTInWYHe XKUBBIX CHCTEM OT
HEOPraHWYECKOU IPUPOJIBI.

CpoiicTBa OumocucTeM U HX pazHooOpa3ue. YPOBHH OpraHH3alMid OHOCHUCTEM: MOJICKYIISIPHBIMH,
KJICTOYHBIH, TKAHEBBIN, OPTraHU3MEHHBIN, MOMYJISIIIHOHHO-BUI0BOM, IKOCUCTEMHBIN (OMOTEOIIEHOTHYECKUI),
OonocdepHbIN.

JdeMoHcTpanum:

Tabnuis! u cxeMbl: «OCHOBHBIC IPU3HAKHU KU3HIY, «YPOBHHU OpraHU3alUH KUBON PUPOIBD.

O6opynoBanue: Moaens Monekyisl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB KJIETKU. XMMHYECKHE DJIEMEHTBHI: MAaKpO3JIEMEHThI, MUKPO3JIEMEHThI. Bona u
MUHEpaJIbHbIE BEIIECTBA.

@OyHKIMH BOJbI U MUHEPAJIbHBIX BELIECTB B KieTke. [loanep:kanne ocMoTH4eCKOro OaiaHca.

benku. CoctaB u crpoeHue OenKkoB. AMHMHOKUCIOTHI — MOHOMEpHl OenkoB. He3zameHumble u
3aMEHHUMbIE AMUHOKHUCJIOTHl. AMHHOKHCIOTHBIM COCTaB. YPOBHHM CTPYKTYphl O€JIKOBOH MOJIEKYJIbI
(mepBuUYHas, BTOpPHYHAs, TPETUYHAsT M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBA OEJIKOB.
buonornveckne pyHKINU OEITKOB.

®epMeHTHl — Ouonornyeckue karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN IIEHTP, cyOcTpaTHas
cneunpuanocts. Kopepmentsl. Butamunbl. OTindns (epMEeHTOB OT HEOPTaHMUECKUX KaTalIn3aTOPOB.

YrneBojabl: MOHOCaxapu bl (TJII0K03a, pub03a U Ae30KcHprub03a), nucaxapuibl (caxaposa, JIakTo3a) U
noJicaxapusl (Kpaxmai, TIIHKOTEH, 11eJUTI0103a). bruomornueckue GyHKIIUN yTIEBOIOB.

Jlununer: Tpurnuuepuasl, Qochomununel, crepounsl. [uapodunsHO-THAPOGOOHBIE CBOICTBA.
buonoruueckue pynkuuu nunuaos. CpaBHEHUE YTIIEBOJOB, OCJIKOB U JIMIHJIOB KaK HCTOUHUKOB SHEPIHH.

Hyxneunossie kucnotsl: JJHK n PHK. Hykieotnnbl — MOHOMEpBI HYKIIEMHOBBIX KUCIOT. CTpoeHue u
¢yuxun JJHK. Crpoenne u ¢pyukiuu PHK. Buast PHK. AT®: crpoenne u pyHKIMH.

[uTtomorus — Hayka o kieTke. KierodHas Teopus — mpumMep B3auMMOJCHCTBHS uAe U (HakToB B
Hay4YHOM IT0O3HAaHUU. MeTO/1bl U3yYeHUs KIETKH.

Krnerka kak 1enoctHas xuBas cuctema. OO1IMe MpU3HAKU KJIETOK: 3aMKHYTasl Hapy>KHasi MeMOpaHa,
mosekyinbl JIHK kak reHeTndeckuit anmapar, cucTeMa CUHTe3a Oelka.

Tumnbl kneTok: sykapuoTHyeckas M npokapuorudeckas. OCOOEHHOCTU CTPOEHHUS MPOKAPHOTHUECKON
kietku. Kierounas crenka Oaxtepuil. CTpoeHHE »yKapuOTHUeCKON KieTKU. OCHOBHBIE OTIUYUS
pacTUTENbHOMN, )KUBOTHOM U TPUOHON KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KIETOK — KIJIETOYHas CTEHKa, TJUKOKaJIUKC, HuX (QyHKUIUU.
[Tna3maTudeckass MeMOpaHa, €€ cBoiicTBa U QyHkiuu. [{utonnazma u e€ opranounsl. OgHOMEMOpPaHHBIE
opranounbl knetku: OIIC, ammapatr [onbmxu, nu3ocombl. [loayaBTOHOMHBIE OpPraHOW[BI  KJIETKH:
MUTOXOHJIPHH, TUTacTUIBL. [IporcxokaeHne MUTOXOHAPWUN W TutacTui. Bumel mmactun. HememOpanHbIe
OpraHouAbl KJIETKU: PUOOCOMBI, KJIIETOYHBIA LIEHTP, LIEHTPUOJIH, PECHUYKH, )KTYTUKH. DYHKIIUU OPraHOUI0B
KJIeTKU. Bkitouenus.

Anpo — perynaTropHsiid 1IeHTp KieTku. CTpoeHue spa: sijiepHas 0001049Kka, Kapuoruia3Ma, XpoMaTHH,
SIPBILIKO. XPOMOCOMBI.

TpaHCcnopT BEHIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Huarpammsbl: «PacnpeneneHne XMMHYECKUX SJEMEHTOB B HEXKHBOM mpuponae», «Pacmpenenenue
XUMHUYECKUX HJIEMEHTOB B KMBOU MPUPOIEY.

Tabmumpr u cxemsl: «llepuonnyeckas Tabmuna XUMHUYECKUX 3JIEMEHTOB», «CTpOECHHE MOJIEKYJIBI
Boab», «buocuHTe3 Oenka», «CTpoeHune MoyeKyinbl Oenkay, «CtpoeHue ¢epmenTta», «HykienHOBbIC
kucnotel. JIHK», «Crpoenne monekynsl AT®», «CTtpoeHHE 3yKapuOTHUECKOH KIETKH», «CTpoeHHe
KUBOTHOM KJIETKW», «CTpPOCHUE PpACTUTEIBHON KIETKH», «CTpOoeHUE NPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue s1ipa KIeTKW», «Y TIeBOAb», «JIUmuas.



O6opynoBaHHe: CBETOBOW MHKPOCKON, 000pYyIOBaHWE NJisi MPOBEICHUS HAOIIONCHHA, M3MEpPEHUH,
HKCIEPUMEHTOB, MUKPOIIPETIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIbHBIX KIETOK.

JlabGopaTropHble U NpaKTHYecKue padoThbl:

JIaGoparopnast pabora Ne 1. «l/3yueHue KaTaJUTUYECKOH aKTUBHOCTH (EPMEHTOB (HAa MpHUMEpe
aMMJIa3bl WM KaTasasbl)».

JlaboparopHast pabota Ne 2. «M3y4yeHHe CTPOCHHUS KIETOK PACTECHUH, KUBOTHBIX M OaKTepHil MmO
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax 1 X OIUCAHUE).

Tema 4. /KusHeaesiTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WJIM METa0O0IM3M. ACCUMIIIIIUSA (TUIACTUYECKHH OOMEH) W JAUCCUMUIISAIUS
(oHepreTuyeckuii OOMEH) — JBE CTOPOHBI €IMHOTO Ipolrecca MerabonuszMa. Poib 3aKOHOB COXpaHEHHS
BEIIECTB ¥ SHEPI'MH B IOHUMaHUU METa0oIM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOGHBIA U rerepoTpodHbIii. Posb (epMeHTOB B OOMEHE BEIIECTB U
IIPEBPALLICHUY HEPTUU B KIIETKE.

®otocunte3. CBeroBass m TemHOBas (asbl ¢orocuHTeza. Peakuuu dorocunreza. DPpdekTuBHOCTH
¢dorocunTe3a. 3HaueHue (GoTocuHTE3a I KU3HU Ha 3emwiie. BiausHue ycioBuil cpeabl Ha (OTOCHHTE3 U
CTIIOCOOBI TIOBBIIIEHHS €70 MPOJTYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUIA.

XeMocuHTe3. XeMOCHUHTE3UpYIole OakTepun. 3HaYeHHe XeMOCUHTE3a /sl )KU3HU Ha 3eMIIe.

OHepreTudeckuii oOMeH B KieTke. Paciienyienue BeniecTs, BbIIEICHUE U aKKYMYJIMPOBAHUE SHEPTUU
B KJIETKe. JTanbl 3HepreTudeckoro oomena. ['nmukonns. bpoxenue u ero Buasl. KucnopogHoe okucienue,
Wi KiIetoyHoe papixanue. OxucnutenbHoe ¢dochopumupoBanne. DHHEKTHUBHOCTE IHEPrETUIECKOTO
oOMeHa.

Peakuuu matpuuHoro cunresa. I'enermueckass mHpopmauus u JIHK. Peanuszanus renernueckoit
uHpopmanuu B kieTke. ['eneTnueckuil kox u ero cpoiicrBa. Tpanckpunuus — matpuusbiii cunre3 PHK.
Tpancnsiuss — OuocuHTe3 Oenka. Ortambl TpaHcasnuu. Koaupoanue amuHokucior. Ponbs pubocoMm B
O6uocuHTe3e Oenka.

Heknerounsle ¢opmbl xu3Hu — Bupychl. Hcropus otkpbiTus BupycoB (. WM. WBanoBckwii).
OcoOeHHOCTH CTPOEHHUS U KM3HEHHOrO LUKJIa BUpYycoB. baktepnodaru. bone3nu pacteHuii, KUBOTHBIX U
4elioBeKa, BbI3bIBaeMble BHpycamu. Bupyc mmmyHonedunura yenoseka (BUIY) — Bo3Oyaurens CIIN/la.
OOparHass TpaHCKpUIIMs, peBepraza M HHTerpasa. IIpodmiakTuka pacnpocTpaHeHHs BHUPYCHBIX
3a00JIeBaHUH.

JdemoncTpanum:

[optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabnuuel u cxemsl: «Tunbl TUTaHUAY, «MeTaboau3M», « MUTOXOHIPUN», « DHEPreTUUECKU 0OMEHY,
«Xnopomnacty, «®Potocunres», «Ctpoenue JHK», «Ctpoenune u ¢yHKunOHMpoBaHME reHay, «CHHTE3
Oenkay», «['eHermueckuil koay, «Bupyce», «baktepumodarm», «CTpoeHHEe M KM3HEHHBIH LUKI BUpYyca
CIINda, 6akrepuodaray, «Pemnukauus [JHK».

Ob6opynoBanue: moxaenu-anmunkauuu «Yasoenune JHK wu tpanckpunums», «buocunres oOenxay,
«CTpoeHHe KIeTKn», MoJenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounsrii nukit, uiam >ku3HEHHBIN MUK KieTku. MHTepdaza u mutos. [Iporeccsl, mpoTekaronye B
uHTepdaze. Permmkanusa — peakuus matpuuHoro cunte3a JJHK. Ctpoenune xpomocom. XpOMOCOMHBIH
Habop — kapuoTHun. JIMIJIOUIHBIM U TaluIOUAHBIA XPOMOCOMHBIE HAabOpbl. Xpomatuasl. LluTonornueckue
OCHOBBI Pa3MHOKEHUS U MHAUBUIYAJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue xnetku — muto3. Ctaauu muto3a. [Ipoiiecchl, mpoucxoasmive Ha pa3HbIX CTAUSX MUTO3A.
buonornueckuii CMbICI MUTO3A.

IIporpammupyemasi rudesb KJIETKU — aloITo3.

@®opMbl pa3MHOKEHHUSI OPraHU3MOB: OeCIoyioe U MmojoBoe. Buapl Oecrnonoro pasMHOXKEHUS: JIeTICHHE
Ha/BOE, IIOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHHE, BETE€TATHUBHOE pa3MHOXKCHHUE.
HckyccTBEHHOE KIIOHUPOBaHUE OPraHU3MOB, €70 3HAUEHUE JIJISl CEJIEKIINH.

ITonoBoe pa3MHOXkEHHE, €r0 OTINYUS OT OECIOI0ro.

Metiios. Craguu meiio3a. [lporneccsl, mpoucxoasimue Ha cragusx meiosa. [loBegenue xpomocoM B
Mmerose. Kpoccunrosep. bruonoruueckuii cMbIc ¥ 3HaueHUE Meo3a.

I'ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KJIETOK y )KMBOTHBIX. [10JIOBBIE Kele3bl: CEMEHHUKH
u suuHukd. OOpa3oBaHME M pa3BUTHE IOJOBBIX KJIETOK — TaMeT (CHepMaTo3ouj, SHIEeKIeTKa) —



cnepMaroreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHMS SHIEKIETOK U crepMaTto3ouoB. OIIoI0TBOPEHHE.
ITapTenorenes.

NunuBuayanpbHOE pa3BUTHE (OHTOTeHE3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3). OTarbl
SMOPHOHAIILHOTO PAa3BUTHS y TMO3BOHOYHBIX KMBOTHBIX: JApOOJEHHE, TacTpPyJSAIMs, OpraHOreHes.
[ToctamOpuoHanbHOe pazBuThe. TUIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSAMOE, HENPAMOE (JTUUUHOYHOE).
Bnustnue cpenpl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3 UBETKOBOIO PACTEHUsSA: CTPOCHUE CEMEHU, CTAIMH PA3BUTHSL.

JdeMoHcTpanum:

Tabmuis! u cxembl: «@OpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOWHOE OMIIOOTBOPEHHUE Y LIBETKOBBIX
pacTteHuii», «BereraTuBHOE pa3MHOXKEHHUE pacTeHUi», «JleneHue kieTku oakrepuin», «CTpoeHue MoiaoBbIX
KJIeToK», «CTpoeHue XpoMocoMbl», «Kierounbld nukim», «Pemmukanus JHK», «Mwuto3», «Meito3y,
«IIpsimoe u Hempsimoe pa3BUTHE», «l'aMeTOreHe3 y MIICKOMMTAIONIMX U 4YelioBeKay, «OCHOBHbBIEC CTaIuu
OHTOI'EHE3a».

O6opynoBaHue: MUKPOCKOI, MUKponpenaparsl «CrepMaTo301 1bl MIEKOIUTAIOIIETo», «SlileKkneTka
MJIEKOIUTAOIIEr0», «KapuoknHe3 B KIETKAaX KOpEUIKa JIyKa», MarHUTHas MOJENb-anIuinkauus «/lenenue
KIeTku», mozenb JIHK, Mmoznens MeTada3sHoi XpOMOCOMEI.

JlaGopaTropHble H NpaKTUYecKue padoThbl:

JlabopaTtopuas pabdota Ne 3. «Habmronenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKA JIyKa Ha TOTOBBIX
MHUKpOIpenaparax.

JlaboparopHast pabota Ne 4. «3ydeHue cTpOSHUS MOJIOBBIX KJIETOK HA TOTOBBIX MUKPOTIpEapaTax.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTHUKH. VcTOpus pa3BUTHS T€HETHUKH. POib IUTONOTMHM W ASMOPHOJIOTHUU B
CTAaHOBJICHUHM TeHETHKU. Bkman poccuilckux W 3apyOeKHBIX Y4Y€HBIX B pa3BUTHE TE€HETUKH. MeTombl
TeHEeTUKH  (THOPUIOJIOTUUECKUH,  IIMTOTCHETHYECKUH,  MOJIEKYJsIpHO-TeHeThuueckuii).  OCHOBHBIE
reHEeTUYEeCKUE MOHATHUS. | 'eHeTuuecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpellUBaHUi.

3aKOHOMEPHOCTH Hacle[AOBaHUS MPU3HAKOB, ycraHoBieHHble [. Mennenem. MonorubpunHoe
CKpelllMBaHue. 3aKOH equHO-00pa3usi TMOpUIOB mepBoro mokoneHus. I[IpaBuino momMuHHpoBaHMS. 3aKOH
paciuerieHus pu3HakoB. [ 'nnoresa unctotsl rameT. [loHOE U HEMOJIHOE TOMUHUPOBAHUE.

JlurubpunHoe ckpemirMBaHue. 3aKOH HE3aBHCHMOTO HACJIeIOBaHHUS MpH3HAKOB. L{urorenermueckue
OCHOBBI JTUTHOPHUIHOTO CKpelIMBaHUs. AHaIM3UpYIOlIee cKpelyBanue. Vcnoap30BaHne aHaIu3upyIOLIEro
CKpEIIMBAHUS JUISI ONIPEIEIICHNs TeHOTUIIa OCOOU.

CuemieHHOe HacnenoBaHue npusHakoB. Pabora T. Moprana 1o CierieHHOMY HacjaeI0BaHUIO TEHOB.
Hapyiienue cuennenus reHoB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTHuecKre KapThl.

I'enernka mnoma. XpoOMOCOMHOE ONpEAENeHUuE TMoja. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHble Opranu3Mbl. HacnegoBanrue npu3HaKoB, CLEIIIIEHHBIX C TIOJIOM.

N3menunBoCcTh. Buabl M3MEHUMBOCTU: HEHACJIEACTBEHHAss M HacleACTBEHHas. Ponb cpeasl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTepUCTHKa MOJIU(UKAIIMOHHOW M3MEHYMBOCTU. BapuairoHHbIH
psn U BapuanmoHHasi kpupas. Hopma peakuuu npusHaka. KoandyecTBeHHbIE U KAU€CTBEHHBIE MPU3HAKU U UX
HopMa peakiuu. CBolicTBa MOAU(UKAITMOHHOW U3MEHIHUBOCTH.

HacnencrBennasi, winM reHOTUNUYECKasi, M3MEHYHBOCTh. KOMOMHATHBHAS M3MEHYMBOCTh. Meio3 u
MOJIOBOM  TpolecC — OCHOBa KOMOWHATMBHOM W3MEHYMBOCTU. MyTalliOHHAs  HW3MEHYHUBOCTb.
Knaccudukanus MyTanuii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHUHBI MyTaluii. MyrareHHbIe
(bakTopbl. 3aKOH rOMOJIOTHYECKHX PsII0B B HacieAcTBeHHOU n3MenunBocty H. V. BaBuiona.

BuesigepHast HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uenoseka. Kapuorum yenoeka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA: T€HEATOTHYECKHI,
ONM3HELIOBBI, IIMTOTCHETUYCCKUH, OMOXUMHUYECKH, MOJEKylIspHO-reHeTnueckuil. CoBpeMeHHOe
ONpeJIeJICHUE TeHOTHUIIA: MOJHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MMOMOIIbIO
[T1[P-ananmu3a. HacnmencTtBeHHble 3a00JieBaHUS 4YelIOBEKAa: I'eHHbIE OO0JIC3HM, OOJIC3HHM C HACJICICTBCHHOM
MPeIpacroIokKEeHHOCThI0, XpPOMOCOMHBIE Oosie3HH. CoMaTHyeckue U reHepaTuBHbIe MyTaluu. CTBOJIOBbIE
KIeTkd. [IpuHIMOBI 370pOBOTO 00pa3a KU3HU, TUATHOCTHKH, MPO(PHUIAKTUKH U JICYCHUS TCHETHYECKUX
Oone3Hell.  MeOUKO-TEHETHUECKOE  KOHCYJIbTUPOBAaHHE. 3HAYCHHWE  MEIUIMHCKOW  TEHETHKH B
MPEeIOTBPALCHUH U JICYEHUN TeHETHYECKUX 3a00JIeBaHU YeTIOBEKa.

JdemMoHcTpanum:



[Moptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorcknii, H.
. BaBunos.

Tabmuuel u cxembl: «MOHOTMOPUAHOE CKpEIIMBAHME U €ro IUTOI€HETHYECKash OCHOBa», «3aKOH
pacIIeTyICHUs ¥ €ro IIUTOTeHETHYECKasi OCHOBAY, «3aKOH YHUCTOTHI raMeTy, «uruOpuiHoe cKkpemrBaHuey,
«{uTonoruueckue OCHOBBI JUTMOPUAHOTO CKpeuuBaHusm», «Meio3», «B3aumozelcTBue aenbHbIX
reHoB», «l'eHeTnueckrue KapThl pacT€HUM, KUBOTHBIX U YEJIOBEKa», «l'eéHeTuka mnojua», «3aKOHOMEPHOCTH
HACJIEOBaHMsI, CLEIUICHHOIO ¢ IOJOM», «KapuOTHUIIbI YeaoBeKa W JKUBOTHBIX», «BHIBI M3MEHUMBOCTH,
«MomudukanonHas HM3MEHYHBOCTHY, «HacinenoBanue pesyc-hakropa», «['eHeTMka Tpymm KpOBHY,
«MyTanMoOHHast U3BMEHYUBOCTDY.

ObopynoBanue: MO/IENU-aNIIIIMKAL U «MoHnorubpuanoe CKpEILMBAHUEY, «Henonnoe
JOMUHHpOBaHUe», «lurudpuaHoe ckpemuBanuey, «llepekpéct XxpoMocom», MUKPOCKOIN M MUKpOMpenapaT
«lpo3oduna» (Hopma, MyTanuu GOpPMBI KPBUIEEB M OKPACKH Tela), repoapuii «I opox moceBHOI».

JlabGoparopHble U NpaKTUYecKue padoThbl:

Jlaboparopuass pabora Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO W JUTHOPHIHOTO
CKpeLIMBaHUs y Ap030(HiIbl Ha TOTOBBIX MUKpOMpenapaTax.

Jlaboparopuass pabora Ne 6. «M3yuenne wmMoAU(HUKAIIMOHHOW WM3MEHYHBOCTH, TIOCTPOCHUE
BapHAaLMOHHOTO psJla U BAPUALMOHHON KPUBOW».

JIaGoparopnas padota Ne 7. «AHanu3 MyTanuil y Apo30(uiIbl Ha TOTOBBIX MUKpPOTIpenapaTaxy.

ITpakTryeckas padora Ne 2. «CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX YEIOBEKa».

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexuus Kak HayKa M IpolLecc. 3apoXkIeHUe celeKuuu U nfomectukanus. Yuenne H. M. Basunosa o
[EHTpaxX MPOMCXOXKACHUS U MHOT000pas3wsi KylIbTypHBIX pacTeHHi. LIeHTpbl mpoucXoxkIeHus] JOMAIIHUX
*UBOTHBIX. CopT, IOpOJIa, IITAMM.

CoBpeMeHHbIE METO/Ibl ceNeKIMU. MaccoBbIi U MHIUBUYalIbHBI OTOOPHI B CEIEKLUU PACTEHUN U
KHUBOTHBIX. OlLleHKa OJKCTephepa. bBIM3KOPOJACTBEHHOE CKpellMBaHUE — HHOpUAMHT. Yucras JIUHUSA.
CkpeuBanue uucThiXx JuHMMA. [ereposuc, unum rulpunHas cuina. HepoiacTBeHHoe CKpellMBaHUE —
aytopuaunr. OtnanéHHas rubpuauzanus u e€ ycmnexu. VCKyCCTBEHHBIH MyTareHe3 W IOJIyuyeHHe
MOJIMTLIONO0B. JloCTHKEHUSI CeeKIIUU PACTEeHHH, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

buotexHonorus kak orpacib IPOU3BOJCTBA. [ eHHAs MHXKeHepHsl. DTallbl CO3/jaHNus peKOMOMHAHTHON
JAHK wu TtpaHcrennsix opranu3moB. Kiierounas unxkeHepus. KieTtounsle KyabTypbl. MHKPOKIOHAIBHOE
pa3MHOKeHHE pacTeHuid. KioHuMpOBaHME BBICOKONPOAYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.
Okosorudeckue u atuueckue nmpoodsuemsl. 'MO — reneTndecku MOIU(GUIUPOBAHHBIE OPTraHU3MBI.

JleMoHCTpanuu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuuel u cxemsl: kapTa «LleHTpbl MPOUCXOXKIEHUS U MHOr000pasusi KyJIbTYPHBIX PacTCHUN»,
«[Topoapl nmOMamIHUX KHUBOTHBIX», «CopTa KyJNbTYPHBIX pacTeHui», «OtTaanéHHas THUOpUAU3ALULY,
«Pabotel akamemuka M. ®. HBanoBa», «llomummonnus», «OO0BEKTHl OHOTeXHOJOTHM», «KieTounble
KYJIbTYpPbI ¥ KIOHUpOBaHUEY, «KOHCTpyHpoBaHHEe U IEPEHOC T€HOB, XPOMOCOM.

ObopynoBaHue: MyJISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB PACTEHMIA,
repbapuii «CenbCKOX035HCTBEHHBIE PACTEHUS».

JlabopaTopHble H IPaKTHYeCKHe padoThI:

Okckypcusi «OCHOBHBIE METOJIBI U TOCTHXKEHUS CEJIEKIIMM PACTEHHUM U )KUBOTHBIX (Ha CEIEKIIMOHHYIO
CTaHIMIO, MJIEMEHHYI0 (pepMy, COPTOMCIBITATENbHBIA y4YacTOK, B TEIUIMYHOE XO3s5CTBO, Jab0OpaToOpHio
arpoyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIIOIIMOHHAS OMOJIOTHS.

[Ipeanochliki BO3HUKHOBEHHS HBOJIIOIIMOHHOW TEOPUHU. ODBOJIIOIMOHHAS TEOpUA M €€ MEeCTo B
Oouonorun. BrusiHre 3BOTIONMOHHON TEOPHH HA Pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CeuperenbcTBa HBOMIONMH. IlajeoHTOIOrMYECKUE: IIOCIENOBATEIFHOCTE IOSABJICHHSA BHIOB B
MAJICOHTOJIOTUYECKON JIETOMUCH, TiepexoiHbie (hopMbl. bruoreorpaduyeckue: cxoacTBo U paznuuue payH u
(10p MaTEepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHUE: CXO/ICTBA M Pa3IHuusi SMOPHOHOB Pa3HBIX BHJIOB MMO3BOHOYHBIX. CpaBHUTEIBHO-
QHATOMHUYECKHE: TOMOJIOTMYHbBIC, AHAJOTUYHBbIC, PYAUMEHTApHbIC OpraHbl, aTaBU3Mbl. MOJIEKYIspHO-



OMOXMMHUYECKHE: CXOJCTBO MEXAHM3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OJIMUYECKUX IYyTeH y BceX
OpPraHHU3MOB.

OpomonuonHas teopus Y. Jlapsuna. [Ipeanoceuiku BOSHUKHOBEHHs JapBUHM3Ma. [[BHKylue CHIIbI
SBOJIOIMKM BHAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIPU OTPAaHUYEHHOCTH PECYpCOB,
HeolpeaeséHHasi N3MEHYUBOCTb, O0pb0a 3a CyLeCTBOBAaHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonnu (CTD) u €€ 0OCHOBHbIE MOJIOKEHUS.

Muxkpossomntonus. [Tomynsanus kak equHULA BUIA U 3BOJIIOLUY.

HBwxkymme cuinbl  ((GakTOphl) JBOJIONMK BHAOB B Tpupojae. MYTallMOHHBIH TIporecc W
KOMOMHATHBHAs U3MEHUMBOCTh. [lonysiiinoHHbIe BOJIHBI U ipeid reHoB. M3omsiuus 1 Murpamus.

EcrecTBeHHBII 0TOOp — HanpaBISIOMUI (GakTop BoTOIHH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bojtouuu. llpumepsl mnpucnocoOieHuilt y
Opranu3MoB. ApoMOp(O3bI U UANO-AJANTAIIUH.

Bun u BugooOpasoBanue. Kpurepun Buga. OcHoBHbIE (OpMBI BUJ00Opa30BaHusA: reorpaguueckoe,
9KOJIOTMYECKOE.

Maxkposposonyst. PopMbl IBOIIOLMU: QUiIeTUYECKasl, TUBEPreHTHAs, KOHBEPTeHTHAsl, apajllesbHasl.
HeoOpatuMocTh 3BOIIOIUH.

IIpoucxoxaeHue OT HecneUaJIW3UpOBaHHBIX NpeakoB. IIporpeccupyromas —crenuanu3anus.
AnanTtuBHas paguanus.

JdemoHcTpanum:

[Hoprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, .
Miomnep, A. H. CeBepiios.

Tabmuipr m cxembl: «Pa3BuUTHE OpraHMYECKOro Mupa Ha 3emie», «3apOoibllIM I[103BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «®Dopmbl 0O0pbObl 3a cyuecTBoBaHUe», «EcTecTBeHHBIH 0TOODPY,
«MHoroo0pa3ue copToB pacTeHHil», «MHoOroodpasue nopoj XKUBOTHbIX», «llomynsauuny, «MyTanuoHHas
U3MEHYMBOCTB», «Apomopdosb», «Manoamantaumum», «OOmas nereHepauus», «/IBwKymue CHIIBI
sBosmonnn», «Kapra-cxema wapmpyra nyremectBuss Y. Jlapsunay, «boppba 3a cyliecTBOBaHUEY,
«IIpucnocobneHHoctb  opraHu3moB»,  «l'eorpapuueckoe  BHIOOOpa3oBaHUE»,  «IKOJOTHYECKOE
BUJI000pa30BaHUEY.

OO6opynoBaHMe: KOJUIEKIIMS HACEKOMBIX C PAa3JIMYHBIMU THIIAMH OKpAacku, HAbOp IUIONOB M CEMsH,
koutekuus «IIpumepbl 3alUTHBIX MPUCIIOCOOJIEHUH Y KUBOTHBIX», MoJenb «OCHOBHBIE HAaIpaBICHUS
HBOJIIOLIUMY, 00BEMHAA MoJIeNb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX».

buoreorpaguueckas kapra mupa, KojuleKius «®DopMmbl COXpaHHOCTH HCKOMAEMbIX JKUBOTHBIX H
pacTteHuii», mozenp ammuinkanus «llepekpéct xpomocom», BiIaXxHbIe Ipenaparsl «Pa3BUTHe HaCEKOMOIoO»,
«PazBuTHe nArymKkuy», Mukpornpenapat «pozoduia» (Hopma, MmyTamuu GOpMbI KPbUTBEB U OKPACKHU TENa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POIOTHUECKOMY KPUTEPHUIOY.

JlaGoparopnast pabora Ne 2. «OmnucaHue NPHUCIIOCOOJEHHOCTH OpraHM3Ma U €€ OTHOCUTEIBLHOIO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE KM3HU HA 3emJie.

JloHayuHbIe MpECTaBICHUS O 3apOKIEHUU XKU3HU. HayuHble rumore3bl BO3SHUKHOBEHHS JKU3HU Ha
3emsie: abMOreHe3 U MaHCIIepMUsL. XUMHUYECKas BOIONM. AOUOTeHHBIN CUHTE3 OPraHNYEeCKUX BEIECTB U3
HEOpPraHMYECKUX. OKCIEpUMEHTAIIbHOE TMOATBEPXKACHHE XHUMUYECKOW »HBosonuu. HaudanbHble 3Tarbl
Oouosiornyeckoit sBomonuu. ['mnoreza PHK-mmpa. @opmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KiIeTKM U UX 3BOJIOLUA. POPMUPOBAHHE OCHOBHBIX T'PYIII >KUBBIX
OpPraHHU3MOB.

Pazputue xu3nu Ha 3emsie 1o spaM W nepuoaam. Kartapxeil. Apxelckas WM IPOTEPO30MCKAs APBI.
[Taneosoiickass d3pa u €€ TEpHOJbl: KEMOPUUCKHIA, OPIOBUKCKHHA, CHIYPUICKUN, JICBOHCKHA,
KaMEHHOYTOJIbHBIN, MEPMCKHIA.

Me3so30iickas 3pa U €€ IepUuoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepuoibl: MajeoreHOBbIA, HEOT€HOBBIN, AaHTPOIIOT€HOBBIH.

XapakTepHucTUKa KIMMaTa U Te0JI0rMUecKUX mpoueccoB. OCHOBHBIE ATalbl SBOJIIOLMHA PACTUTEIBHOTO
U JKUBOTHOTO Mupa. ApoMop(o3bl y pacTeHH M >KUBOTHBIX. [losiBIeHHe, paciBET W BBIMUPAHUE TPYII
JKUBBIX OPIraHU3MOB.



Cucrema OpraHm4yeckoro Mupa Kak OTpakeHue 3BOJOUUU. OCHOBHBIE CHUCTEMATUYECKUE TPYIIIIbI
OpPraHHU3MOB.

DOBoronUs 4enoBeKa. AHTPOMOJOrus Kak Hayka. Pa3BuTve mnpeicTaBieHUN O NPOUCXOXKICHUU
yenoBeka. Meronpl u3ydeHMs aHTponoreHe3a. CXOACTBA M pas3jiMyMsl 4YEJIOBEKA M JKUBOTHBIX.
CucremaTiueckoe MoJjJ0KEHUE YeIOBeKa.

JBwxyume cuibl (pakTopsl) aHTpomnorene3a. HacnmencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAU TPYAa, MBIIIJICHUE, PEUb.

OcHOBHbBIE CTaAUM U BETBHM HBOJIIOLMU YEJIOBEKA: aBCTPAJONMUTEKH, YenoBek ymenslil, YenoBek
npsaMoxoaamui, Yenosek HeanaepTanbckuil, YenoBek pasyMHblil. Haxoqku ncKomaeMbIX OCTaTKOB, BpEMs
CYIIECTBOBAaHHUSA, 00JIACTH PACIIPOCTPaHEHHsI, 00BEM TOJIOBHOTO MO3Tra, 00pa3 KU3HHU, OPYAHS.

UYenoBeueckre pacbl. OcHOBHbIe OosblliMe pachkl: €BpoIleoHaHas (eBpasuiickas), Herpo-
aBcTpanouHas (3KBaTOpUaIbHas), MOHTOJIOUAHAS (a3MaTCKO-aMepHUKaHCKast). YepThl MpUCIOCOOICHHOCTH
Mpe/ICTaBUTENIeH YeIOBEUECKUX pac K YCIOBUSM cyliecTBoBaHus. EauHcTBO uenoBedyeckux pac. Kpurtuka
pacusmMa.

JdemoHcTpanum:

[Moptpetsr: @. Penn, JI. Tlactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBun.

Tabmumpr u cxembl: «Bo3HukHoBeHne COJMHEUHOHN cucTeMbl», «Pa3BUTHE OPraHUYECKOTO MHpPay,
«PacturenbHast kinetka», «KuBoTHas kierka», «lIpokapuormueckas kierka», «CoBpeMeHHas cHCTeMa
OpPraHUYecKOro Mupa», «CpaBHEHHE aHATOMUYECKHUX UYEPT CTPOCHHUS 4YEIIOBEKa U YeJIOBEKOOOpa3HbBIX
00e3psiH», «OCHOBHBIE MeCTa TaJCOHTOJOTMYECKMX HAaXOJOK IPEIKOB COBPEMEHHOTO YEIOBEKay,
«pesueiimue moany», «pesuue moany», «llepbie cOBpeMEHHbIE JIIOANY», «HeIoBeYeCKne pach».

Ob6opynosanue: Myisku «lIpoucxoxneHue dyenoBeka» (OHOCTbI aBCTPAJONUTEKA, HMUTEKAHTPOIIA,
HeaHJepTaliblia, KPOMaHbOHIIA), CJICNKH WIA M300paKeHUsT KaMEHHBIX OpYIUi MEepBOOBITHOIO YeJIOBEKa
(xamMHU-yoOMMEphl, pyousa, ckpebia), reoXpoHosiornyeckas Talbnuia, Koekuus «DopMbl COXpaHHOCTU
MCKOMAEMBIX JKUBOTHBIX M PACTCHHI.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

[Ipaktnyeckas pabGora No 1. «l3yueHue HCKOMAaeMbIX OCTATKOB PpACTEHUH M HKHUBOTHBIX B
KOJUIEKIIHSX».

OKckypeusi  «OBONIOLMSA  OpPraHUYecKoro Mupa Ha 3emie» (B eCTeCTBEHHO-HAY4HbIM WM
KpaeBeIueCKHil My3eil).

Tema 3. OpranusmMsl U OKpYyKalIIas cpena.

DKoJjiorusi Kak HayKa. 3aJadyd M pas3fenbl IKOJIOTHH. MeToAbl 3KOJIOTMYECKHUX HCCIeI0BaHUM.
DKOJI0TM4E€CKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHusI OPraHU3MOB: BO/IHAsA, HA3€MHO-BO3/1yIlIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonorundeckue ¢akropsl. Kimaccudukaims skoiornyeckux (GpakTopoB: abuoTuyeckue, OMOTUYECKUE
U aHTPONOreHHbIE. J[eficTBUE 3KOJIOrnYecKuX (PakTOpOB HAa OPraHU3MBI.

AbuoTtnueckue (akTOpbl: CBET, TeMIepaTypa, BiIaXHOCTb. Poromepuoausm. [IpucrnocobneHus
OpPraHM3MOB K JIeHCTBHUIO abnoTHYecKuX (hakTopoB. bruonornueckue puTMsal.

buotnueckue QaxkTopsl. Buabpl OMOTHUYECKHMX B3aMMOACUCTBHI: KOHKYPEHLUS, XWIIHUYECTBO,
cumbuo3 u ero Qopmel. IlapasuTusMm, koomepamusi, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJeOHUYeCTBO). AMEHCaIu3M, HelTpanmu3M. 3HaueHue OMOTMYECKMX  B3aMMOACUCTBUHM I
CYLIECTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKU momyiasui. OCHOBHBIE IMOKa3aTeNd MOMYJSILHH: YHCICHHOCTS,
IJIOTHOCTb, POKJAEMOCTh, CMEPTHOCTh, MPHUPOCT, MHUrpanus. J[MHaMuKa 4YMCIEHHOCTU MONYISUUU U €€
perymsius.

JdemoHcTpaumuu:

[Moptpetsi: A. 'ymbonear, K. @. Pynse, O. I'ekkens.

Tabmuubpr u cxembl: kapta «[Ipupomubie 30HBI 3emun», «Cpensl OOWTaHUS OpPraHU3MOBY,
«Doronepuoanzm», «llomymsauuny», «3aKOHOMEPHOCTH pPOCTAa YHUCIECHHOCTH TNOMYJISIMA HHDY30pHH-
Typenbkny, «[luiesbie nemnmy.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaGoparopnast pabora Ne 3. «Mopdonornueckue OCOOCHHOCTH pACTEHUH M3 pasHbIX MeCT
OoOUTaHUS.

JIaGoparophas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJICYCay.



[Tpaktrueckas padota Ne 2. «ITofac4€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooOmecTBa M IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BHUAOBas, NPOCTPAHCTBEHHAs,
Tpodudeckas (nuuieBas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Dkojoruueckue  cuctembl  (9kocuctembl). Ilonstue 00 oSkocuctemMe U OHOreoleHO3e.
@OYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOAYLEHTbI, KOHCYMEHThI, peayleHTsl. Kpyrosopor
BEIIECTB U MOTOK HEPTUU B dKocucTeMe. Tpodudeckue (MUIIEBbIe) yPOBHH 3KocucTeMbl. [TuieBsie nenu u
cetd. OCHOBHBIE TIOKA3aTEIH SKOCHCTEMBI: OroMacca, MPOIYKIHL. DKOJIOTHYECKHE MUPAMUIBL: TPOTYKIIHH,
YHCIIEHHOCTH, OroMacchl. CBOMCTBA DKOCUCTEM: YCTOMUYHUBOCTh, CAMOPETYJIsALUsA, pa3BuTHe. CyKlieccusl.

[Ipupoanble 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIM HIMPOKOJIMCTBEHHOTO
neca.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATpPOIKOCHCTEMBI.  YpOoskocuctembl.  buomormdyeckoe u
X035IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopasnooOpasue kak (akrop ycToWumBOCcTH dKocucTeM. CoXpaHeHHEe OHOJOTHYECKOTO
pa3zHooOpasus Ha 3emuie.

Yuenue B. U. Bepnaackoro o Omocdepe. I'panunsi, coctaB U CTpykTypa Omocdepsl. Kusoe
BemiectBO M ero ¢yHkiuu. OcobeHHocTH OuOchepbl Kak TIo0anbHONW H3KocHUcTeMBl. J(MHaMuyeckoe
paBHOBeCHE U 00paTHas CBs3b B Onocdepe.

KpyroBopothl BelecTB U OMOr€OXMMHYECKHE LUKIBI 3JIEMEHTOB (Yyriiepoja, a3oTa). 30HAJIbHOCTb
ounochepsl. OCHOBHBIEC OMOMBI CYIITH.

YenoeuectBO B Ouochepe 3emiau. AHTPOINOreHHble HU3MeHeHUsT B Ouocdepe. ['nmobanbHbIE
9KOJIOTMUYECKUE IPOOIIEMBI.

CocymiectBoBaHue Tpupoabl U uenoBeuecTBa. CoxpaHeHue OuopasHooOpa3us Kak OCHOBA
ycroiunBoctd Ouocdepbl. OCHOBa palMOHAJIBLHOTO YIPABIECHUS MPUPOAHBIMU pecypcaMM M UX
ucnosib3oBanue. JlocTikeHust OMOJIOTMH U OXpaHa MPUPOIBL.

JdemoHcTpaumu:

IToptpetsr: A. [Ix. Tencin, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuier u  cxembl: «llumessle 1enu», «buoneno3: cocraB u  cTpykTypay», «lIpupoaHsie
coobmiectBay, «llemn mutanus», «Okojoruueckas nupamuaa», «buochepa m uenoek», «IkocucTemMa
HIMPOKOJIMCTBEHHOTO Jieca», «JKocucTeMa XBOMHOro Jjeca», «buoueHo3 BopoéMa», «ATpOLEHO3»,
«I[TpumepHbIe aHTPONOTreHHbIE BO3IEHCTBHS Ha MPUPOY», «BaxkHel1ne HCTOYHUKY 3arpsi3HEHUs BO3IyXa
U TPYHTOBBIX BOa», «llouBa — BakHeHIIasi cocraBisiomas ouocheprr», «DakTopsl Ierpajgaluu MOYBY,
«ITapHukoBbI 3pdexT», «DaKTOpbl pajMOAKTUBHOIO 3arpsi3HeHHs Ouocdepnl», «OOmmas CTPyKTypa
ouocdepsl», «PacnpocTpaHeHue xu3HU B Ouocdepe», «O30HOBBIM 3kpaH Ouocdepo», «Kpyrosopor
yriepoza B 6nocdeper, «KpyroBopoT a3ota B mpupoae».

O6opynoBanue: Mojaenb-ammIuKanus <« Tumuaaele  OWONEHO3BI», Tepbapuii  «PactutenbHbIe
cooOmiecTBa», Koyutekiuu «buornenos», «BpeauTenn BaKHEMIINX CENTbCKOXO3SHCTBEHHBIX KYIBTYP»,
repbapuy U KOJUIEKIMU PACTEHH M KUBOTHBIX, MPUHAIJIEKAIIWE K Pa3sHbIM SKOJIOIMYECKUM TIpyIIaM
onHoro Buna, Kpacnas kuura Poccuiickoit deneparuu, n300paxeHuss OXpaHsIEMbIX BHJIOB PACTCHUHA H
KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS IIPOI'PAMMBI 110 BHOJIOTHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
Cornacno ®I'OC COO, ycranaBiIMBalOTCs TpeOOBaHUS K pe3yibTaTaM OCBOCHMS OOYYarOUIMMHUCS
IIpOrpamMM CpeaHero o0mero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM.

JUYHOCTHBIE PE3YJIBTATDI

B cTpykType JNMYHOCTHBIX DPE3YJIBTATOB OCBOCHUS IpeaMera «bHOJIOTHs» BBIICIECHBI CIEIYIOLIUE
COCTaBJISIIONIME: OCO3HAHUE OOYYAIONIMMUCS POCCHMCKON TPaKJTaHCKON HMICHTHYHOCTH — TOTOBHOCTH K
CaMOpaSBI/ITI/IIO, CaMOCTOSATCIBbHOCTU U caMoonpeneneHmo, HaJIM4YUEC MOTHUBAIlUU K 06yqum0 6HOHOFHH,
I.[CJIeHaHpaBJIeHHOG paanTHe BHYTpeHHI/IX YGC)KIIGHI/Iﬁ JIMYHOCTU Ha OCHOBEC KIIFOYCBBIX I.[CHHOCTCﬁ 158
HMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIOCOOHOCTHh OOYYAIOIIMXCS
pyKOBOI[CTBOBaTI:CH B CBO€I>'I NCATCIIBHOCTU IEHHOCTHO-CMBICIIOBBIMHA yCTaHOBKaMI/I, HpI/ICYIJ_II/IMI/I CUCTEMC



OMOJIOTUYECKOTO0 00pa30BaHUs, HATHMYHE SKOJOTHUUECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBHUTh IIEIU U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TpeaMeTa «bHONOrus» MOCTUTAOTCS B €IMHCTBE YYCOHOW W
BOCIIUTATEIbHON JESATEIbHOCTH B COOTBETCTBUHU C TPAAUIMOHHBIMU POCCUMUCKUMH COILMOKYJIBTYPHBIMH,
HMCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU IICHHOCTSMH, IPUHATHIMHA B OOIIIECTBE IIPaBUIaMH U HOPMaMH
MOBEJICHUS U CIIOCOOCTBYIOT IpOIlecCaM CaMOIIO3HAHWS, CAMOBOCIUTAHUS W CaMOPA3BUTHUS, Pa3BUTHS
BHYTPEHHEH MO3UILIMM JIMYHOCTH, MATPUOTHU3MA, YBAKECHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY Tpyla U
CTaplieMy IOKOJICHHUIO, B3aMMHOTO YBA)KCHHS, OCPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACJCIUI0 H
TpaJULMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepanuu, NpUpoje U OKpyKarollen cpee.

JIM4HOCTHBIE PEe3yabTaThl OCBOCHUS Y4eOHOTO mpenMeTa «bruonorusy AOKHEI OTpaXkaTh TOTOBHOCTh
U CIOCOOHOCTh OOYYaroUIUXCsi PYKOBOJCTBOBATHCA CHOPMHPOBAHHOW BHYTPEHHEHW MO3WIMEH JIMYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpPHUCHTAIlMi, TIO3UTUBHBIX BHYTPCHHHX YOEXKICHHH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHMCKOTO OOINeCTBa, pAacCIIMPEHUE IKU3HCHHOTO OIbITa M  OIbITa
NESTEILHOCTH B TPOLIECCE pealn3allii OCHOBHBIX HAIPaBJICHUN BOCIHUTATEIBHOW NESITEIBHOCTH, B TOM
YHCIIe B YACTH:

1) rpaKIaHCKOro BOCIIMTAHUS

c(OPMHUPOBAHHOCTH I'PAXKAAHCKON MO3HUIIMK O0YYaIOIIerocsl Kak aKTUBHOT'O M OTBETCTBEHHOT'O 4YJI€HA
POCCHIICKOT0 00I1IECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHUE 3aKOHA U MTPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NIEATENLHOCTH MPHU CO3JaHUM y4EOHBIX MPOEKTOB, PEUICHUU
y4eOHBIX U [M03HABATEIbHBIX 3a/1a4, BHIOJHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEEISITh COOCTBEHHYIO MO3UIIMIO TI0O OTHOIICHUIO K SIBIICHUSM COBPEMEHHOW YKH3HU
1 OOBICHATE €€;

yMEHHUE YUUTHIBaTh B CBOMX JIEUCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aMMOJICUCTBUS JIFOJIEH C
pa3HBIMH YOKICHHUSIMH, KYTbTYPHBIMHU IIEHHOCTSIMU M COITUAIBHBIM MOJOXKEHHEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B MPOIIECCE COBMECTHOTO BBITTOJIHEHUS YU4EOHBIX, TO3HABATEIIbHBIX U
HCCIIEIOBATENECKUX 33]1a4, YBAXKHUTEIFHOTO OTHOIIIEHUSI K MHEHHIO ONIIOHEHTOB MPHU OOCYKICHUH CIIOPHBIX
BOITPOCOB OMOJIOTHYECKOTO COJICPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIE€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS

c(OPMHUPOBAHHOCTh POCCHICKON TPaKJAHCKOM HMIEHTUYHOCTH, MATPHUOTHU3MA, YBAKEHHUS K CBOEMY
HapOJy, YYBCTBA OTBETCTBEHHOCTH mepea PoauHoM, ropnoctu 3a cBOM Kpai, cBor PoauHy, CBOM SI3BbIK U
KYJIbTYpY, IPOILIOE U HACTOSIIIEE MHOIOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJIEAMNIO U MaMITHUKAM MPUPOJIBI, JOCTHXKEHUSIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/E;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCHUUCKMX YYEHBIX B CTAaHOBJICHHE W pa3BUTHE OWOJIOTHH,
MOHMMAaHUS 3HAU€HUs OWOJOTHHM B TMO3HAHWU 3aKOHOB TPUPOJIBI, B XKU3HU YEIOBEKAa U COBPEMEHHOTO
00II1eCTBA;

uaeitHas yOoexxIE€HHOCTh, TOTOBHOCTh K CIYXXEHUIO W 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyne0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O W TPUHUMATH OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJIUTENSAM, CO3JJaHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHSATHUS
LIEHHOCTEH CEMENHOM )KM3HU B COOTBETCTBUU C TPAAULIUSIMU HapoaoB Poccuu;

4) 3cTeTUYECKOro BOCIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUast CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
CHOpTa, TPyJa, OOIIECTBEHHBIX OTHOIICHUI;

IMOHUMAaHUE SMOLMOHAIIBHOTO BO3JACHCTBUS KUBOW IMPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP&KEHHUIO B Pa3HbIX BHUIAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH KadyecTBa
TBOPUYECKOMN JIMYHOCTH;



5) ¢usuveckoro BocnUTaHMs, (POPMHMPOBAHUA KYJbTYPbl 3A0POBbS M 3MOLMOHAJIBLHOIO
Os1aromosty4ms:

MMOHMMAaHKE U peau3alus 310pOBOro U 6e30macHoro oopasa Ku3HH (310pOBOE MUTAHUE, COOIIOICHIE
TMTUEHUYECKUX MPaBUJI U HOPM, COATaHCUPOBAHHBIM PEXUM 3aHSATHH U OTAbIXA, peryispHas (uzndeckas
aKTUBHOCTb), O€PEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUUYECKOMY 3/I0POBBIO;

MOHMMAHWE LIEHHOCTU MpPaBWJI HMHIUBUIYaIbHOTO M KOJUIEKTHBHOTO O€30MacHOrO IOBEACHUS B
CUTYalUsX, YTPOXKAIOUIUX 310POBBIO U XKU3HU JIOJIEH;

OCO3HaHUE TMOCJEICTBUN U HENPUATUS BPEIHBIX MPUBBIUEK (YIOTPEOJIEHUs aJNKOTOJisl, HAPKOTHKOB,
KypEeHHUs);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYJly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYA0T00HE;

FOTOBHOCTh K AKTUBHOM [I€ATEJIBHOCTH TEXHOJIOTMYECKOM M COLUMAJIbHOM HAIpaBICHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATH, INITAHUPOBATH M CAMOCTOATEIBHO BBITIOIHSITH TAKYIO JACSITEITbHOCTH;

UHTEPEC K pa3au4HbIM cepam mpodhecCHOHATBLHOM NesSTEIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM
BbIOOp Oynymieit npodeccuu u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU;

7) IKOJIOTrMY€eCKOT0 BOCIIMTAHMS:

9KOJIOTHUYECKHU 1eIecO00pa3HOe OTHOLICHHE K MPUPOJIE KaK MCTOYHUKY >KU3HH Ha 3emiie, OCHOBE eé
CYLIECTBOBaHMS;

MOBBILICHUE YPOBHS SKOJOTHYECKON KYIbTYphl: IPUOOpPETEHHE OMbITa IJIAHUPOBAHUS MOCTYIKOB U
OLIEHKH UX BO3MOJKHBIX IIOCJIEACTBUN JUIsl OKPYXKAIOLIEH cpeabl;

OCO3HaHUe T00aTbHOr0 XapaKkTepa KOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHHs;

CIIOCOOHOCTh HMCIOJIb30BaTh IMpHOOpETaeMble MpU H3YYEHHMM OWOJIOTMHM 3HAHUS W YMEHHs INpu
peleHnH npooIieM, CBA3aHHBIX C PAllMOHAIBHBIM IIPHPOJIONOIB30BaHIEM (COOIII0IEHHE TTPaBUII TOBEIEHUS
B IpPHUPOJE, HANPABIECHHBIX HA COXPAaHEHUE PABHOBECUS B HKOCHUCTEMAX, OXPAaHY BHUAOB, IKOCHCTEM,
o6uochepsl);

AKTUBHOE HENPUATUE JEHUCTBUM, MPUHOCAIIMX BpEI OKPYXKAKIMIEH NPUPOIHOU Cpele, YMEHHE
IPOTHO3UPOBATh HEOJArONPUATHBIE SKOJOTMYECKHE TIOCIEACTBUS MPEANPUHUMAEMBIX JAEUCTBUH U
MPe0TBPALATh UX;

HaJIMYUE PA3BUTOrO JKOJOTMYECKOIO MBIIIJIEHHS, dKOJIOTMYECKON KYJIBTYpBI, ONBITa JEATEIBHOCTH
9KOJIOTMUYECKOI HaIlpaBJIEHHOCTH, YMEHUSI pyKOBOJCTBOBATHCSI MU B [TO3HABATEIbHON, KOMMYHUKATUBHOM
U COLUMAIBHOM IPaKTUKE, TOTOBHOCTH K YYacCTHIO B TIPAKTHUYECKOM JEATEIBHOCTH HKOJIOTHYECKOU
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHOH MPAaKTUKH, OCHOBAHHOTO HA JAMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYJIBTYphl KaK CpPEACTBA B3aUMOJEHCTBUS MEKIY
JIIOJIbMU U TTIO3HAHUSI MUPA;

MOHUMaHMe crelupUKN OMOIOrUN KaK HayKH, OCO3HAHUS €€ poiu B (YOPMUPOBAHUM PALIIOHAIEHOTO
HAayYHOTO MBIIUIEHHUS, CO3JaHUU LEJIOCTHOTO MPEACTABIEHUS 00 OKpYXarolleM MHpe KaK O €IUHCTBE
NPUPOJIBI, 4YeJIOBEeKa W OOIIecTBAa, B TO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH W pEUIeHHH Mpobdiem
COXPaHEHHUs IPUPOJIHOTO PAaBHOBECHS;

yOKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUI COBPEMEHHOW LMBMIIM3ALMU: OOECIEeYeHHs HOBOTO
YPOBHSI Pa3BUTUS MEIULMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUN, CIOCOOHBIX PElIaTh PECYpCHBIE
npoOJeMbl Pa3BUTHS UEIOBEUECTBA, IMOMCKA MyTEH BBIXOJA U3 TINIOOATBHBIX SKOJIOTMYECKUX HpoOIeM H
o0ecrniedeHus nepexoaa K yCTOHUMBOMY pa3BUTHIO, PALIMOHATILHOMY HCIIOJIb30BAHUIO PUPOIHBIX PECYPCOB
1 GOPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJOTMYECKUX 3HAHUW B LIEJSX MOBBIIIEHUS OOUIeH KyIbTYpHI,
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH, KaK COCTABHOM 4acTH ()YHKIIMOHAILHONH IPaMOTHOCTH OOYUYaroIIMUXCs,
dbopMupyeMoii pu U3ydeHUU OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB IO3HaHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCTOJB30BAaTh IOJlydaeMble 3HAHMS JUIs aHajdu3a U OOBSCHEHUS SBJICHUH OKpPYXKAIOIIEro MHpa H



MPOUCXOSIINX B HEM U3MEHEHHM, yMEHHE [1eaTh 000CHOBAHHbIE 3aKIIOYEHHSI HA OCHOBE HAY4HBIX (PaKTOB
Y UMEIOIIMNXCA JAHHBIX C LEIbIO MOTYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSATENIBHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHMS Uil pEelIeHHus MpoOJieM B
pEATbHBIX KU3HEHHBIX CHTYAITUsX;

OCO3HAaHHWE IEHHOCTH HAyYHOW JESATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH IPOEKTHYIO U
HCCIIE0BATENIbCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIC;

TOTOBHOCTh U CIOCOOHOCTh K HEMPEPhIBHOMY OOpa30BaHHIO M CamMO00pa30BaHUIO, K AKTHUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C )KU3HCHHBIMU MOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIbTATHBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUs y4deOHOro mpeamera «bHoOnOrus» BKIIOYAIOT: 3HAYUMBIE
it (GopMUpOBaHMS ~ MHPOBO33PEHHUS  OOYYAIOUMXCA ~ MEKIUCHHMIUIMHAPHBIE  (MEXIpEAMETHBIC)
oOlIeHAayYHbIE TOHATHUS, OTPAXAIOIIME IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHeUU(PHUKY METOJI0B
[IO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BELECTBO, DHEPIHUs, SIBICHUE, IPOLECC, CHUCTEMA,
Hay4yHbI (aKT, TPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HUCCIIeJOBaHME, HAOIIOJCHHE,
U3MEpEHUE, DOKCIEPUMEHT U JpPYTUX), YHHUBEpcajbHble y4yeOHble JAelcTBUS  (IIO3HABaTENIbHBIE,
KOMMYHHKATHBHBIC, PETYIATUBHbIE), oOecnieunBaromme GopmupoBanue (yHKIIMOHATLHOW IPAMOTHOCTU U
COIMAJIFHOW KOMIIETEHIIMH OOYYaromuXCs, CHOCOOHOCTh OOYYarOIUXCsS HCIONb30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUA W  YHUBEpCalbHblE Yy4eOHblEe JICHCTBUS B
ITI03HABATEJIBHON U COL[MAIIBHOW ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OCBOEHUS IMPOTPAMMBI CPEIHEro oO0Iero oO0pa30BaHUS JOJKHBI
OTpaXkaTb:

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU IO3HABATEJIbHBIMH JAEHCTBUAMM:

1) 6a3oBble JJOrHYeCKHUeE IeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIIUPOBATh U aKTYyaJIM3UPOBaTh MPOOIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IPH OCBOCHUM 3HAHUM MNpUEMBI JIOTUYECKOrO MBIIJIEHUS (aHanu3a, CHUHTE3a,
CpaBHEHMs, KIacCU(PUKAILMH, O00O0OIEHHs), pacKpbIBaTh CMBICI OMOJOTHYECKUX MOHATHH (BBIAEIATH HX
XapaKTepHble MPU3HAKHU, YCTAHABIUBATD CBSI3U C IPYTUMHU MOHSATUSAMH);

ONpEACIATh LEIM JAEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUHM HUX JOCTHIKEHMS, COOTHOCHUTH
Pe3yJIbTaThl JESATENILHOCTH C TOCTABJIEHHBIMU LIETSIMH;

HCIOJIb30BaTh OMOJIOTUYECKUE TTOHATHS 11 O0BsICHEHUS (PAKTOB U SIBIICHUN ’KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyXJIeHus (MHIYKTUBHBIC, JEAyKTHBHbIC, [0 AaHAJOTUH), BBISABIATH
3aKOHOMEPHOCTHU U NMPOTUBOPEUNS B PACCMATPUBAEMBIX SIBICHUSX, ()OPMYIUPOBATH BHIBO/IBI U 3aKIIIOUEHUS;

MIPUMEHSTh CXEMHO-MO/IEIbHBIE CPECTBA JIJISl IPEICTABICHUS CYILIECTBEHHBIX CBA3€H U OTHOLIEHUI B
U3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKKe NMPOTUBOPEUU PAa3HOTO POJa, BHIABICHHBIX B Pa3IHMUHBIX
MH(OPMALIMOHHBIX HCTOYHUKAX;

paspabarbiBaTh IUIaH pELIEHUA MNpoOJeMbl C Y4ETOM aHaJIM3a HMEIOIIMXCS MaTepUAbHBIX H
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLCHMBATh COOTBETCTBUE DPE3YJbTAaTOB LEISAM, OLECHUBATbH
PHUCKHU MOCIEACTBUM NESTENbHOCTH;

KOOPAMHUPOBATh U BBINOJIHATH paboTy B YCIOBUSAX PEATbHOTO, BUPTYaIbHOIO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBaATh KPEaTMBHOE MBIIUICHUE PU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIE0BATENBLCKHE IeHCTBHUS:

BJIaJIeTh HaBBIKAMHU y4eOHO-HCCIIE0BATENLCKOM 1 MPOEKTHOM J1eATeIbHOCTH, HABBIKAMH Pa3pelIeHHs
po0GJsieM, CIIOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METO/OB PEIICHUS MPAKTUYECKUX
3aJ1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

WCIIOJIB30BATh PA3JIMYHbIE BUJBI ACATEIBHOCTH 1O MOJYYEHUIO HOBOI'O 3HAHUS, €r0 MHTEPIPETALINH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B YUYEOHBIX CHUTyallMsiX, B TOM YHCJIE MNpPHU CO3AAHUU YUYEOHBIX H
COLIMAJIBHBIX IPOEKTOB;

(hopMUPOBATh HAYYHBII TUI MBIIUICHUS, BIAJCTh HAYYHOH TEPMHUHOIOTHEH, KITFOUEBBIMU MTOHSATHIMHU
U METOJaMH;

CTaBUTHh U (HOPMYIHUPOBATh COOCTBEHHBIE 3a/layl B 00pa30BaTENIbHON JEATENbHOCTH U YKU3HEHHBIX
CUTYaLUIX;



BBISIBJIATh NPUYMHHO-CIICICTBEHHBIC CBA3M M aKTyaJM3UpOBaTh 3aady, BBIABUIaTb TIMIIOTE3Yy €€
pelIeHHs], HaXOIUTh apryMEHTHl JUIS JO0Ka3aTelbCTBA CBOMX YTBEP)KICHWH, 3a/aBaTh IapaMeTpbl U
KPUTEPHUH PELICHMUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XOJ€ PELICHUS 33a/Ja4d PE3ylbTaThl, KPUTHYECKU OLEHHBATH HX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MPUOOPETEHHBIH OIIBIT;

OCYLIECTBIIATh II€JICHANpPABJIECHHBIH IIOUCK IEpeHoca CpeACTB M CIIOCOOOB  JCHCTBUS B
poecCHOHABHYIO CPey;

YMETh IEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO U MPAKTHUECKYIO0 00IaCTH )KU3HEAESTEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUI'aTh HOBBIE WJEH, INpeJylaraTb OPUTHMHAJIBHBIC IOJAXOMAbl M PELICHUs, CTaBUTh NPOOJIEMBbl U
3aJ1a4M, JOMYCKAIOLUE AJIbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmei:

OpPUEHTHPOBATLCS B PA3IMYHbIX HCTOYHHMKAX HHPOpMAIMHU (TEKCTe y4eOHOro nocoOusi, Hay4dHO-
HOMYJISAPHOM JUTeparype, OMOJIOTHYECKUX CIOBapsIX M CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3aX JaHHBIX, B
WuTepHere), aHamM3upoBaTh WHPOPMALMIO pA3TMYHBIX BUAOB U (QOPM TIPEACTABICHUS, KPUTHUYECKH
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(GbopMyIHpOBATH 3aMpPOCHl M MPUMEHATH PA3IMYHBIE METOJbI IPU MOUCKE M 0TOOpE OMOIOTHYECKOM
uHpopMaLnn, HEOOXOJUMOM [T BBINOJIHEHUS YUeOHbIX 3aa4;

npuoOpeTaTh  OMBIT  HCIOJIB30BaHHA  HMH()OPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEpPILLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOIb30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMAJIBHYIO (OpMY NpPEACTABICHUS OHMOJIIOTUYECKON HH(pOpMaIyu
(cxembl, rpaduKH, TUArpamMMbl, TAOIHIIbI, PUCYHKH U IPYToe);

WCIIOJIb30BaTh HAy4YHBIH SI3bIK B KAUeCTBE CpPEACTBa MpU paboTe ¢ OMOJIOrHYECKON HH(OpMAaIUei:
IPUMEHATh XUMHUYECKUE, (PU3MUECKHe M MaTeMaTHUeCKUe 3HAKU M CHUMBOJIBI, (opMysbl, abOpeBHaTypy,
HOMEHKJIATYpY, UCII0JIb30BaTh U MPEe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH;

BJaJIeTh HaBbIKAMU pAaCIO3HABAaHUS M 3alIUThl WHPOpPMaLWH, HUHPOPMALMOHHOM Oe30macHOCTH
JUYHOCTH.

OBJajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH /1eHCTBUSAMH:

1) oO1enmue:

OCYILLIECTBIATh KOMMYHMKAllUM BO BceX c¢epax >KU3HU, aKTUBHO Y4YacTBOBaTh B JUANOre WIH
JTUCKYCCUU MO CYIIECTBY OOCYyKgaeMoi TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBATH CY)KJIEHUS
OTHOCHUTEJIBHO BBIMIOJIHEHUS MpeajaraeMoi 3alauyd, YYUThIBATh MHTEPEChl M COIIACOBAHHOCTH MO3ULUI
IPYTUX YYaCTHUKOB JUAJIOTA WK JIUCKYCCHN),

pacrio3HaBaTh HeBepOalbHbIE CpEACTBA OOILICHMs, MOHMMAaTh 3HAYCHHE COLMAIBHBIX 3HAKOB,
MPEINOCHIIIOK BOZHUKHOBEHUST KOH(DIMKTHBIX CUTYAIHHA, YMETh CMATYATh KOH(MIUKTHI U BECTH MEPETOBOPHL;

BJAJIeTh PA3JIMYHBIMU CHOCOOAMHM OOLIEHHS M B3aMMOJEHCTBHS, MMOHMMAaTh HAMEPEHHUs IPYrux
JOJIeH, MPOSIBIISTh YBAXKUTEIBHOE OTHOIIEHHE K COOECeTHUKY M B KOPpPEKTHOH ¢GopMme (HopMyIHpoBaTh
CBOU BO3pPaXKECHUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAasI 1esITeJIbHOCTh:

MMOHWMAaTh W UCITIOJNB30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYAILHOW PaOOTHI MPU PEUICHUN
Ouosiornyeckoii  mpoOieMbl, OOOCHOBBIBATH  HEOOXOJUMOCTb  MPUMEHEHHs  TPYNIOBBIX  (GOpM
B3aMMOJICHCTBUS MPU pEeLICHUH yueOHOU 3a/1auH;

BBIOMPATh TEMATUKY U METOABI COBMECTHBIX JCHCTBHM C Y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
KaX/10T0 WIeHa KOJUIEKTUBA;

NPUHUMATDH IIETH COBMECTHON JESTEIbHOCTH, OPraHU30BHIBATh M KOOPAWHUPOBATH JEHCTBHS MO €€
JOCTHKEHHUIO: COCTABJIATh IUIAH JCHCTBUH, paclpenesaTh poiau ¢ y4€TOM MHEHUH Y4aCTHUKOB, 0OCYX/aTh
pe3yabTaThl COBMECTHON PabOTHI;

OLIEHMBATh KAa4yeCTBO CBOET0 BKJIAJAa M KaXIOrO Y4YacTHUKAa KOMaHAbl B OOLIMHM pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJyIarath HOBBIE MPOEKTHI, OIICHUBATh UACU C MO3UIIUH HOBU3HBI, OPUTHHAIBHOCTH, MIPAKTHYECKON
3HaYMMOCTH;



OCYHIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEJECHWE B PA3JIMYHBIX CUTYyalUsX, MPOSBIAThH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopranu3anus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISBICHHSI MPOOJIEM M UX PEIHICHUS B JKU3HEHHBIX U
Y4eOHBIX CUTYalHsAX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUI 1IEIEeBbIE U CMBICIOBBIE YCTAHOBKH B CBOUX JIEHCTBUSX
Y IIOCTYIIKaX 110 OTHOLIEHUIO K )KMBOM IPUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAIOLIUX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENbHYIO NEATEIBHOCTh, BBISBIATH MPOOJIEMbI, CTaBUTh U
(dbopMynHpoBaTH COOCTBEHHBIE 337a4l B 00Pa30BATEIbHOMN NEATEIBHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENIbHO COCTAaBJATh IUIAH pElIeHUs NpoOsieMbl € YYETOM UMEIOUIMXCA PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOUYTCHUH;

JaBaTh OLEHKY HOBBIM CUTYallHsIM;

pacHIupsITh pAaMKH y4eOHOTO IIPEIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHUH;

JIeNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIUPOKON 3PYIUIIMU B Pa3HbIX 00JAcTSIX 3HAHUMH,
MTOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JICSITEIILHOCTh, OIICHUBATh COOTBETCTBUE
pe3yiabTaTOB LIEIISIM;

BIIQJICTh HABBIKAMHU TIO3HABATEIHHOW pEQIICKCMM KaK OCO3HAHHSI COBEPIIACMBIX JICHCTBUUH U
MBICITUTENIBHBIX MPOIECCOB, UX PE3yIbTATOB U OCHOBAHHM, UCTIOIL30BaTh MPUEMBI peIeKCUU Al OLIEHKH
CUTYaIlNH, BEIOOPA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHHKEHHIO;

MPUHUMATh MOTHBBI U apTyYMEHTHI IPYTUX MPU aHATU3€E PE3YyIbTATOB JACSITCIHHOCTH;

3) npuHsATHE CeOsi U APYTruX:

MPUHUMATH ce0s1, TOHNMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MIpU3HaBaTh CBOE MPaBO U MPABO APYTUX Ha OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIUH JIPYTOr0 YeIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpaMMbl COO no 6uonoruu Ha 6a30BOM ypOBHE BKIHOYAIOT
cnenupuyeckue A yueOHoro npeamera «buonaorusy HaydHble 3HaHUS, YMEHUS U CIIOCOOBI AEHCTBHI 1O
OCBOEHUIO, MHTEPIpPETAld U IPeoOpa3OBaHUIO 3HAHUM, BUJBI JESITEIBHOCTH IO MOJYyYEHUI0 HOBOIO
3HAaHUS U TMPUMEHEHUIO 3HAHWN B Pa3IMYHBIX Y4YEOHBIX CHUTYallMsiX, @ TAKKE B PEaTbHbIX >KU3HEHHBIX
CUTyallusiX, CBSI3aHHBIX ¢ Oumonoruedl. B mporpamme mpeameTHbIe pe3ysbTaThl MPECTaBICHBI MO TOAaM
o0OyueHusl.

[IpenmeTrHbie pe3ynbTaThl OCBOeHUs yueOHOro mnpeamera «buonorus» 6 10 kaacce IOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE€ U POJIM OMOJIOTUU B CHCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (HOPMUPOBAaHHM COBPEMEHHOI €CTECTBEHHO-HAyYHON KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHUS, O
BKJIQJIC POCCHMCKUX U 3apyO0eXHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (YHKIIMOHATHHON
I'PaMOTHOCTH Y€JI0BEKa JIJIsl pELICHMsI )KU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COAEP)KaHUE OMOJOTMYECKUX TEPMUHOB U MOHATHUIL: JKU3HB, KJIETKA, OPraHU3M,
MeTabonu3M (0OOMEH BEIIECTB W TPEBPALICHUE SHEPrHH), TI'OMEocTa3 (CaMOperyssius), YpOBHeBas
OpraHu3alysl KUBBIX CHUCTEM, CAMOBOCIPOMU3BEICHUE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYMBOCTD,
pOCT U pa3BUTHE;

yYMEHHE Hu3jiaraTb OMOJIOTMUYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MyTallUOHHAs, LEHTpaJbHas
JorMa MoJekynsipHoi Owonorum), 3akoHbl (I. Mennmens, T. Moprana, H. . BaBunosa) u yuenus (o
[EHTpaxX MHOT000pa3usi U MPOUCXOXKIEHUS KyIbTypHbIX pacTenuil H. V. BaBunosa), onpenensite rpaHULbI
UX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;



YMEHHE BJIaJIeTh METOJaMH HAy4YHOI'O IO3HAaHUS B OHOJIOTHMH: HAOJIOIEHHWE U ONHCAHUE IKUBBIX
CUCTEM, TIPOIIECCOB U SBIICHUH, OpraHU3aIusl U IPOBEACHHE OMOJIOTHIECKOr0 SKCIIEPUMEHTA, BBIABIDKCHUE
TUIOTE3bI, BBISBICHHE 3aBUCUMOCTH MEXIY HCCICAYEMBIMU BEITUYMHAMHU, OOBSICHEHHE IOJIYyYeHHBIX
pEe3yNbTaTOB, WUCIOJIL30BAHHBIX HAYYHBIX IOHSATHH, TEOPHA W 3aKOHOB, yYMEHHE JIeNaTh BBIBOJLI Ha
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICTSATh CYIICCTBCHHBIE TMPU3HAKH BHPYCOB, KIETOK TPOKAPUOT U  IYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTM IIPOLIECCOB: OOMEHa BELIECTB H
MpEeBpaIleHHs] SHEPTUN B KIIETKE, (POTOCUHTE3a, TUIACTHYECKOTO M YHEPreTHIeCKOro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OIJIOJJOTBOPEHHUSI, PA3MHOKEHHU S, MHAWBUIyaJTbHOTO PA3BUTHSI OpraHu3Ma (OHTOreHE3);

YMEHHE MPUMCHSTH MOJTYYCHHBIC 3HAHUS I OOBSICHEHUS OMOJOTHYECKHX IMPOIECCOB U SBICHUH,
JUIS TIPUHSTHS NMPAKTUYECKUX PEIIeHUH B TMOBCEIHEBHOM >XM3HMU C IIeNIbl0 obecrieueHus: 0e30MacHOCTH
CBOETO 3/I0pPOBbS M 370POBbS OKPYXKAIOIIUX JIFOAEH, COONIOAEHUS HOPM TI'PAMOTHOTO IOBEJIEHHS B
OKpY’Karollel MpUpPOAHOI cpesie, MOHMMaHHe HEOOXOAUMOCTH HMCIIONIb30BAHUS TOCTHKEHUN COBpEMEHHOU
OMOJIOTUU M OMOTEXHOJIOTHIA JJIsl PAllMOHAIBHOTO TTPUPOIOTIOIB30BAHHS;

YMEHHE pellaTh >JIEMEHTapHble T€HETHYEeCKHE 3aJaud Ha MOHO- U JUTHOPHUIIHOE CKpellMBaHuE,
CIICTJICHHOE HACJEeIOBaHHWE, COCTABJISATh CXEMbl MOHOTHOPHIIHOTO CKPEIIUBAaHHS IS IpeICKa3aHus
HACJIEIOBaHU MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATH JIAOOPATOPHBIE W TPAKTHYECKHE pabOoThI, COOMIOAAaTh MpaBWia MpH padore ¢
y4eOHBIM U JIabopaTOpHBIM 000pyAOBaHUEM;

YMEHHE KPUTHUYCCKH OIICHWBATH M MHTEPIPETHPOBATH MH(DOPMAIMIO OMOJOTHYECKOTO COJICPIKAHUS,
BKJIIOUAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS M3 PA3NUYHBIX HCTOYHHUKOB (CpeICTBa MaccOBOM HMHQOpMaIuw,
HAy4YHO-TIOMYJISIPHBIE MaTEPHAaNbl), ITHYCCKHE AaCIeKThl COBPEMEHHBIX WCCIEAOBaHUNW B OHOJIOTHH,
MeAHINHE, OMOTEXHOIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIIECHHS, 0000IIas OMOJIOTHYECKYIO
UH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATHITHBIN anmapaT OUONIOTHH.

[IpeameTHbie pe3ynbTaThl OCBOEHUs ydeOHOro mnpenmera «buomorus» 6 11 Knacce TOKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE W POJIM OMOJIOTHH B CHCTEME HAayYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (GOPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHUS, O
BKJIQJIE POCCHMCKUX U 3apyO0eXKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (YHKIIMOHAIHHOMN
IPaMOTHOCTH YeJIOBeKa JIJIsl pelleHH sl )KU3HEHHBIX 33]1aY;

YMEHHE PACKPBIBATh COACPKAHUE OMOIOTUYECKUX TEPMUHOB M IMMOHSATHI: BUJI, TOMYJISIIHNS, TeHOPOH]T,
HBOJIIOLIMSI, BIKYIIUE CUIIBI ((haKTOPBI) IBOIIOLMHU, MTPUCTIOCOOICHHOCTh OPraHU3MOB, BUA000pa3oBaHUeE,
JKOJIOTHYECKHE (DAKTOPBI, DKOCHCTEMa, NPOAYIEHThI, KOHCYMEHTBHI, PEIyICHThI, IEMA IHUTaHUs,
HKOJIOTHYECKasi MUpamMKia, OMoreoreHos3, ouocdepa;

YMEHHE H3Jlarath OWOJIOTHYECKHe TeopuH (dBomonnoHHas Teopus Y. JlapBuHa, cHHTETHUYECKas
TEOpHUsl SBOJIOIUH), 3aKOHBI M 3aKOHOMEpPHOCTH (3apojsimieBoro cxonactBa K. M. bopa, depenoBanus
TJIaBHBIX HampaBieHuil u mytei sBomonnu A. H. CeseproBa, yaenus o 6uocepe B. 1. Bepranckoro),
OTIPEETISATH TPAHUIIBI UX TPUMEHHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIIAJETh METOJaMH HAayYyHOTO TO3HAHWS B OWMOJIOTMW: HAONIONEHHE W ONHCAHHWE KUBBIX
CHCTEM, TIPOIIECCOB U SIBIICHUH, OpraHu3alvs 1 MpoBeaeHNEe OMOIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKCHHE
THIIOTE3bI, BBIABICHUE 3aBUCUMOCTH MEXIY HCCISIYEMbIMH BEIUYHMHAMH, OOBSICHCHHE ITOJYYCHHBIX
pE3yNbTaTOB, WUCIOJIL30BAHHBIX HAYYHBIX MOHSATHH, TEOpPH M 3aKOHOB, yYMEHHE JIelaTh BBIBOJLI Ha
OCHOBAHUH TIOJYICHHBIX PE3YJIbTATOB;

YMEHHE BBIACNATh CYIIECTBEHHBbIE NPHU3HAKKW CTPOCHHS OWOJIOTUYECKUX OOBEKTOB: BHJIOB,
MOMYJISIUKM, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHOT€OLIEHO30B U JKOCHCTEM, OCOOEHHOCTHU
MIPOIIECCOB: HaCJIeICTBEHHOU U3MEHYMBOCTH, €CTECTBEHHOTO otbopa, BHUJI000pa30BaHMs,
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB, JEUCTBUS SKOJIOIMUECKUX (aKTOPOB Ha OpPraHU3MBbI, IEPEHOCa BEIIECTB
M TIOTOKAa DSHEPrUUd B DSKOCHUCTEMAaX, AHTPOIMOTCHHBIX HW3MEHEHHH B OKOCHCTEMax CBOEH MECTHOCTH,
KPYTroBOPOTa BEIIECTB M OMOTCOXUMUUYECKHX ITUKIIOB B Onocdepe;

YMEHHE MPUMEHSTHh MOTYYCHHbIE 3HAHUS I OOBSICHEHUs OMOJOTHYECKHX IMPOIECCOB U SBIICHUH,
JUIS TIPUHATHS MPAKTUYECKUX PEIICHUH B TOBCETHEBHOW JKM3HM C IIENbI0 oOecrieueHus: 0e30MacHOCTH
CBOETO 3/I0POBbS U 370POBbSl OKPYXKAIOLIUX JIOJEH, COOJIOJEHHs] HOPM TIPaMOTHOIO TIOBEIEHUS B



OKpY Kalollel MpUPOTHON cpejie, MOHUMaHUe HEOOXOIUMOCTH MCIOJIb30BaHUS JOCTH)KCHU COBPEMEHHOMN
OMOJIOTUH TSI PALIMOHATIBHOTO TPUPOIOTIOIb30BaHUS;

yYMEHHE pellaTh dJeMEHTapHble OMOJIOTMYECKHE 3a/1ayd, COCTaBISITh CXEMbl MEPEHOCa BEIIECTB U
SHEPruM B 3KocucTeMax (Leny MUTaHus);

YMEHHE BBIIOJHATH JIaOOpaTOpHbIE M MpaKTHYeCKHe pabdoThl, cOoOIMI0AaTh MpaBWiia Hpu pabote C
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

yMEHHE KPUTHUYECKH OLICHWBATh U WHTEPIPETHPOBATh MH(OPMALIUIO OHOJIOTHYECKOr0 COAepKaHUs,
BKJIIOYAIOIYIO TICEBJOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX MCTOYHUKOB (CPEICTBA MAccOBOW WH(OpMaluu,
HAy4YHO-TIOMYJISIPHBIE MaTepUalbl), pacCMaTPUBaTh INI00aIbHbIE HIKOJIOTHYECKUE TPOOIEMbl COBPEMEHHOCTH,
(bopMHpPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBbIE U YCTHBIE COOOIEHHUs, 00001as OHOIIOTHYECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO MCIOIb30BATh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/jesioB U TeM ugpossbie
Ne ni/m IpOTpaMMBbL pasi Beero Konrpoabubie  IIpakTuueckue f)]gp(al::f) OBAT e.l)'lbl-lbl e
padoThI padoThI pecype

brooris Kax Hayka 2 1 05 ﬁﬁgﬁ/ﬁeﬁiﬁﬁﬁxﬁztngz

JKuBble cuCTEMBI U UX OpraHu3anus 1 Enbmorexa LOK
https://m.edsoo.ru/7f41c292

XUMUYECKHI COCTaB U CTPOCHUE KIETKU 8 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292

>KI/I3H6I[€$ITGJH)HOCTI) KIICTKHU 6 bubmorexa HOK
https://m.edsoo.ru/7f41c292

Pa3zmHOXkeHMe U HHANBUAYAIBHOE PA3BUTHE 5 1 bubnnoreka [JOK

OpPraHu3MOB https://m.edsoo.ru/7f41¢c292

HacnenctBeHHOCTh M1 UBMEHYMBOCTD 8 15 bubnuorexa [JOK

OpraHHU3MOB https://m.edsoo.ru/7f41c292

Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK

OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292

PesepBHoE Bpems 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292

KonTposbnas pavl60Ta B paMKax 1 1

MIPOMEXKYTOUHOM aTTecTaluu

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 35 2 4

11 KUIIACC

Ne i/
NMPOrpamMMbl

DBOJIOMOHHAS OMOJIOT U

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

Kourpoabsubie IIpakTnyeckue
Bcero
padoThI padoThI
9 1

DJIEeKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74



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

2 BoO3HUKHOBEHME U pa3BUTHE XKU3HU Ha 9 05 bubnuoreka [IOK
3emie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpyXkarolas cpeia ) 1 BH6H_HOTCK3 HOK
https://m.edsoo.ru/7f41cc74
4 Co00111eCcTBa M 3KOJIOTMYECKUE CUCTEMBI 9 Bubmorexa ITOK
https://m.edsoo.ru/7f41cc74
) PesepBHOe Bpems 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 KonrtpomnbHast pfit60Ta B PaMKax 1 1
IPOMEKYTOYHOU aTTeCTalluU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 1 2.5
INOYPOYHOE IINITAHUPOBAHHUE
10 KJIACC
KonuyecTBo yacoB DJIeKTpoHHbIe HU(pOBbIE
Nem/m - Tewma ypoka Bcero f;;::::ﬂbn“e IMpakTnyeckue padoThI l(;ig;;(c)::nenbnue
bu6mmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTobl TO3HAHMS KUBOW IPUPOJIBI.
5 [IpaxTnueckast padora Ne 1 1 05 bubnnoreka [JOK
«Mcronp30BaHNe Pa3IUIHBIX METOIOB MTPU https://m.edso0.ru/863e6122
M3Y4EHUU OMOJIOTUYECKHX O0BEKTOBY
3 CrapToBas KOHTpOJIbHas padboTa 1 1
4 Bbuonoruyeckue cucteMsbl, MPOLECCH U UX 1 bubnuorexa [IOK
U3yUYCHUE https://m.eds00.ru/863e6564
5 XuMHYECKU coCcTaB KeTKU. Boja u 1 bu6mmorexa [IOK
MUHEpaJIbHbIE COJIH https://m.edso0.ru/863e674e
6 benxu. Coctas u cTpoeHue 0enkoB 1 Eggsj}:l;l/ﬁizzg).orﬁl%(% e6b72
7 ®epMeHThl — OHOJIOTHYECKHE 1 0.5 bubnnorexa [JOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

Karanusaropsl. JlaboparopHas padora Ne 1
«/3yueHne KaTaluTHYECKON aKTUBHOCTH
(epMeHTOB (Ha IPUMEpe aMUIIa3bl WK
KaTayia3bl)»

https://m.edso0.ru/863e6b72

8 YrieBopl. JInmuabl bubmorexa LIOK
: https://m.edso0.ru/863e6870
bu6mmoreka [IOK
J Hyknenrosgie kucnotst. ATO https:/m.eds00.ru/863e6d5c
10 HcTopus u MeTOAbl U3YUEHHUS KIETKU. bubmumorexa [IOK
Knerounas reopus https://m.edso0.ru/863e6e88
11 Knerka kak 1emocTHas XuBask CHCTEMa bubmorexa LIOK
1 https://m.eds00.ru/863e6e88
CrpoeHue 3yKapuOTHYECKON KIIETKH.
aoputopa i 3 e Bumores 110K
12 - i603 " 6:IIKTC HII; o MHK OCKOMOM ;{a 0.5 https://m.edso0.ru/863e6ff0
p p A P https://m.edso0.ru/863e716¢c
TOTOBBIX MUKPOTpEapaTax u ux
OITHCAHHEC»
bu6mmoreka [JOK
13 OOMeH BelecTB WK METabOJIN3M https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
14 PorocuTes. XeMOCHHTES https://m.edso0.ru/863e7c98
. bubnuotexa [JOK
15 JuepreTHecKkuii obmen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KICTKU. [leneHue
o | e Mo Taopamops o e os BuGorera LOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
17 buocunres 6enka. Peakuus MaTpuuHOrO bubnuorexa [IOK
CHHTE3a https://m.edso0.ru/863e796e
bu6mmorexa [IOK
18 Tpancasmsn — GnocnnTes enka https://m.edso00.ru/863e796e
19 Hexnerounsie popmbl )KU3HU — BUPYCHI bubmorexa LIOK

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



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

bubmuorexa [JOK

20 dopMbI pa3MHOKEHHST OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubmuorexa [JOK

21 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE TOJOBBIX KIETOK.

29 OmnonorBopenue. JlabopaTtopuast pabora No 05 bubmuorexa [JOK
4 «M3yueHHe CTPOCHUS TOJIOBBIX KJIETOK Ha ' https://m.edso0.ru/863e81b6
TOTOBBIX MUKpPOIpEnapaTax»

23 WNuauBuyanbHOE pa3BUTHE OPTaHU3MOB bubmmorexa [IOK

https://m.edso0.ru/863e8436

24 I'eneTnka — Hayka O HacJI€ICTBEHHOCTU U bubnnorexa [HOK
HU3MEHYMBOCTH https://m.eds00.ru/863e86f2

o5 3aKOHOMEPHOCTHU HACJIEI0BAHMS bubnnoreka [JOK
NPU3HAKOB. MOHOTHOPHIHOE CKPELMBAHUEC https://m.eds00.ru/863e8878

26 JurnbpuHoe ckpermyBanye. 3aKOH bubnnorexa [HOK
HE3aBUCHMOI'0 HACJIEJOBAHUS IIPU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOE HaCJIeIOBaHUE PU3HAKOB.

y | Dabeomonaspotore e disreme Busorea 101

https://m.eds00.ru/863e8c60
JTUTUOPUTHOTO CKPELUBAHUS Y APO30PHUITBI
Ha TOTOBBIX MUKPOIIPETIapaTax»

28 I'enetuka nomna. HacnegoBanue npu3Hakos, bubnnorexka [JOK
CIICTIJICHHBIX C MOJIOM https://m.eds00.ru/863e8c60
W3menunBocts. Henacnencreennas
M3MEHYUBOCTH. JlaboparopHast pabota Ne 6.

29 N3yuenune Mo upuKamoHHON 05 bubnuoreka [IOK
U3MEHYMBOCTH, TOCTPOCHHUE ' https://m.edso0.ru/863e8efe
BapHUAIOHHOTO PsAJia U BApUAITHOHHOMN
KpHBOW»

HacnencreeHHas N3MEHYUBOCTE.

30 JlaGopatopnas pabora Ne 7. «AHanu3 05 bubnuorexa [IOK
MyTalui y 1po30(uibl Ha FOTOBBIX ' https://m.edso0.ru/863e8efe
MHUKpOTpernaparax»»

31 I'eneTuka yenoBeka bu6nmoreka [JOK
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

https://m.edsoo0.ru/863e8d78
32 Cenekius KaK HayKa M MpoIecc 1 Enbmiorexa LOK
https://m.edsoo.ru/863e9214
33 MeTobl U JOCTUKEHMSI CEIEKIUU PACTEHUI 1 bubmumorexa [IOK
Y JKMBOTHBIX https://m.edsoo.ru/863e9214
34 buoTtexHoorus Kak oTpacib MPOU3BOJICTBA 1 bubmorexa [IOK
PaCie TPOHSHOA https://m.eds00.ru/863e9336
35 KonrtponbHas pabora B pamkax 1 1
MIPOMEXYTOUHOI aTTecTaluu
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 35 2 4
11 KUIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE U(PPOBHIE
Nen/m  Tema ypoka Kontposbnbie o0pa3oBaTejibHbIE
Bcero paGoTEI IIpakTnuyeckune padoThl pecypebi
1 DBOJIIONHS U METOJIbI €€ U3yUEHUS 1 bubmorexa [IOK
B A v https://m.edsoo.ru/863ea20e
2 HcTopus pa3BuTHs npeacTaBIeHuit 00 1 bubnunoreka [JOK
IBOJTIOIIMI https://m.edso0.ru/863e9570
bu6mmorexa [IOK
3 Mukpoososmionms . https://m.edsoo.ru/863e9cle
[Tomymsimus Kak dIeMeHTapHasi eIUHUIA
4 BUJA 1 dBomouK. JlaboparopHas pabota Ne 1 05 bubnnorexka [JOK
1 «CpaBHEHHE BUIOB T10 ' https://m.eds00.ru/863e99¢c6
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBuokymiye cuibl (37eMeHTapHbIe (PakToph) 1 bubnnorexa [JOK
IBOJIOLIUU https://m.edso0.ru/863e9da4
. bubnuorexa [JOK
6 EctectBennslit 0T60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9ed0
PesynbTath! 3BOMIONUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlaboparopHas padorta Ne 1 0.5 bubmorexa HOK

2 «Onucanune mMpUcIocoOICHHOCTH
opranusma u € OTHOCUTEILHOTO

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

XapakTepay

8 Hanpasnienust u myTd MaKpo3BOJIIOLUH bubmorexa LHOK
https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BoOIONNN bubmorexa LIOK
https://m.edsoo.ru/863e9cle
10 Uctopust sxu3Hu Ha 3emiie U METObI €€ bu6mmoreka [IOK
U3Y4YCHUS https://m.edso0.ru/863e9cle
11 ['unoTe3sl MPOUCXOXKACHUS KU3HU HA 3emiie bubmorexa LIOK
https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIe Mo 3pam 1 bubnnoreka [JOK
nepuoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3Tallbl 3BOIIOLUU PACTUTEIILHOTO
13 U )KUBOTHOTO Mupa. [IpakTuueckas pabora 05 bubnnoreka [JOK
Ne 1 «M3y4deHre UCKONIAeMBbIX OCTATKOB ' https://m.edsoo.ru/863ea8bc
pPacTeHMi U KUBOTHBIX B KOJUIEKIIHIX
14 CoBpemeHHas cucTteMa OpraHu4eckoro Mupa bubmorexa LHOK
https://m.edso0.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOIMOreHe3) bubmorexa LHOK
https://m.edsoo.ru/863eac2c
16 JiBmoxymiye cuibl (pakTopbl) aHTPOIIOTeHe3a Egg;?/ﬁéezzi?r}j/%?;ea 444
17 OCHOBHBIE CTaIUM BOJIOLIMH YEIOBEKA
18 UYenoseueckue pacsl ¥ IPUPOIHbIE bubnuoreka [IOK
aJlanTanuy 4eroBeKa https://m.edso0.ru/863eaea2
PesepBubIil ypok. O6006111€HIE TIO TEME
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA
3emiie»
20 DKoJorus Kak HayKa bubmmorexa [IOK
https://m.edsoo.ru/863eafec
21 Cpensl 0OuTaHUs U YKOJIOTHIECKHE bubnuorexa [JOK
(baxTopsl https://m.edsoo.ru/863eafec
Abuornueckue gaxtopsl. JlaboparopHas
29 pabota Ne 3. «Mopdonornueckue 05 bubmuotexa [JOK

O0COOCHHOCTH PACTEHHI U3 PA3HBIX MECT
oburtanwusy. JlabopatopHas pabora Ne 4.

https://m.edsoo0.ru/863eb10e



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

«BrnusHue cBera Ha POCT U pa3BUTUC
YECPECHKOB KOJICYCa»

bubnnoreka [HOK
23 bromitiecie GaxTopel 1 s/ o500 /8636348
DKOJIOTHYECKHE XapaKTePUCTUKU
24 TOMyISILIH. [TpakTaeckas padorta No 2 1 05
«[ToacuéT MIOTHOCTH MOMYISIUN Pa3HBIX
BHUJIOB PACTEHHUI»
25 Coo0riecTBa OpraHu3MOB — OHOIEHO3 1 Eﬁgﬁﬁ%ﬁﬁﬁ/%seb 164
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 ﬁggg?lﬁzaicﬂgﬁm 63eb46a
21 Ovononmaccxne mupamnans. Caoiorsa ) BuGmnorera LIOK
https://m.edso0.ru/863eb5fa
skocucreM. Cykueccus
28 [TpupoaHBIE SKOCHCTEMBI 1
29 AHTpONIOreHHbIE IKOCUCTEMBI 1
30 buocdepa — rinobanpHas sKOcHCcTEMA 1 bubnnoreka [JOK
3emin https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnuorexa [JOK
onochepsr https://m.edso0.ru/863ebd16
32 YenoeuecTBo B 6rochepe 3emnn 1
33 CocyiiecTBoBaHUE TIPUPOIBI U 1 bubnmnoreka [JOK
YeJI0BEeYeCcTBa https://m.edsoo.ru/863ebale
34 KoHntponbHas pev160Ta B paMKax 1
MIPOMEXKYTOUHOM aTTecTaluu
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

* buosnorus / Ilaceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Ilox pen. Ilaceunuka B.B.,
AxkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilox pen. [Taceunuka
B.B., Akunonepnoe o6mectBo «M3narenberBo «IIpocBenieHuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/
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