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HOACHUTEJIBHASA 3AIIMCKA

Ilpu pa3pa®oTke mporpaMMbl MO OMOJOTMM TEOPETHUECKYIO OCHOBY JUIS OIpEeIICHUS
MOAXO0J0B K (OpMHpOBaHUIO cojepkaHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenrtyaibHble nojgoxeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENeH, COJepKaHMs,
pe3ynbTaToB 00y4YeHUsT M TPeOOBAaHHMI K yPOBHIO MOJATOTOBKH BBITYCKHUKOB, MOJIOXKEHHS 00
O0IMIMX LEeNSIX M MPUHIHUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmero obpazoBanus B Poccuiickoit deaepanun, a TakkKe MOJI0KEHUS O criennuduke OMOIOTHH,
e 3HAYCHMU B TO3HAHMM >KUBOM MPUPOJBI M 0OECHEUEHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
oOurectBa. CoraacHO Ha3BaHHBIM MOJIOKEHUSIM, OIIPeIeNICHBl OCHOBHBIE (DYHKIIMU TPOTPaMMBbI 110
OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Gmosioruu 1aét MpencTaBiIeHUe O LeNsAx, 00 00IIel cTpaTerun 00yJdeHus,
BOCIIMUTAaHUSI M PA3BUTUS OOYyYaIONIMXCS CpeAcTBaMu y4yeOHoro mpeamera «buomorus»,
ompenenseT 005A3aTeNIbHOEe MPEIMETHOE COJCp)KaHHe, €ro CTPYKTYpY, pPacIlpelesieHue 110
paszenam M TeMaM, PEKOMEHAYeMYIO IMOCIIeI0BaTeIbHOCTh M3Y4YEeHHUSI y4eOHOTro Marepuana ¢
y4ETOM MEXIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JOTMKH 00pa3oBaTeIbHOTO TpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUJaIOIIMXCSl.

B nporpamme mo OuonorMuM Takke YUMUTHIBAIOTCS TPEOOBaHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlPEJIMETHBIM H TPEIMETHBIM pe3yabTaTaM OOy4YeHHS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIBHON J1€ATEILHOCTH/y4eOHBIX ACHCTBHI 00yJaronmxcs 1o
OCBOCHUIO COJICPKaHUS OMOJIOTHIECKOTO 00pa30BaHUsI.

B nporpamme mo 6uonoruu (10—11 kiaccel, 06a30BbIii ypOBEHb) peain30BaH MPHHIIUIL
IIPEEMCTBEHHOCTH B H3ydeHMM Ouosoruu, Onaromaps dYeMy B HEW mpocMaTpuBaercs
HaNpaBJICHHOCTh Ha pa3BUTHE 3HaHUI, CBA3aHHBIX ¢ (OPMHUPOBAHUEM E€CTECTBEHHO-HAYUHOTO
MHPOBO33PEHHUS, ILIEHHOCTHBIX OpPUEHTAlMi  JINYHOCTH, SKOJOTMYECKOr0  MBIIUICHUS,
NPEICTaBICHUH O 370pOBOM oOpa3e KM3HM U OEpeKHbIM OTHOIIEHHEM K OKpy’Karomien
npupoaHou cpeze. [loaTtomy Hapsay ¢ U3yueHueM 0011e0n0IOrNYECKUX TEOPUH, a TAK)XKE 3HAHUN
O CTPOCHHMM MBBIX CHCTEM pPa3HOILO PaHra U CYIIHOCTH OCHOBHBIX IPOTEKAIOUIMX B HHUX
IIPOLIECCOB B MIPOrpaMMe 110 OMOJIOTUH Y/I€JIEHO BHUMAaHUE UCIIOIb30BaHUIO MTOTYYECHHbBIX 3HaHUN
B IIOBCEIHEBHOHN JXM3HHM Ul DPELICHUs NPUKIATHBIX 3aJad, B TOM 4YHUCIE: NMPO(UIAKTUKH
HACJEJCTBEHHBIX 3a00JIEBaHUN  YEJOBEKa, MEJUKO-TEHETUYECKOrO0  KOHCYJIbTUPOBAHUSA,
000CHOBaHMS KOJOTMUYECKH IeJIeCO00pa3HOro MOBEACHUS B OKpY’Karollel MPUpPOJIHON cpene,
aHalM3a BIMSAHUS XO3AWCTBEHHOM JEATEIBHOCTH YEJIOBEKAa HAa COCTOSIHHME NPUPOIHBIX U
HCKYCCTBEHHBIX 3KOCHCTEM. YCHUICHHE BHUMaHMA K NPUKIAJHOW HANpPaBICHHOCTH Yy4eOHOIO
npenMera «buosorus» MpoIUKTOBaHO HEOOXOIMMOCTHIO 00ECTIEUeHHs YCIOBHH ISl pellieHus
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYeCKOro 00pa3oBaHus, KOTOpas Mpeanoiaraet
(dopMHupoBaHHE Yy OOYYarOIUXCA CIIOCOOHOCTH aJalTUPOBATbCS K W3MEHEHMAM JUHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOI'O MUPA.

buonorust Ha ypoBHE cpemHero oOImero o0pa3oBaHUS 3aHMMaeT BakHoe mecto. OHa
obecreunBaeT (OpMUPOBAHHE Yy OOYUYAIOIIMXCS MPEACTABICHUA O HAaydyHOW KapTHHE MHpA,
pacmupsietT 1 0000IIaeT 3HAHHS O KHUBOH NPUPOIE, €€ OTIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
opraHu3ali W 3BOJIIOLIUH, CO3I[aéT yCciloBusa Jii: TIO3HAHUA 3aKOHOB JKUBOH IIpupoasbl,
dhopmupoBanus (PYHKITMOHAIBPHOW TPAaMOTHOCTH, HaBBIKOB 3JI0POBOr0 W Oe3omacHOro oOpasa
KH3HHU, S3KOJOTHYCCKOI'O MBINIJICHUA, ICHHOCTHOI'O OTHOIIICHUA K JKUBOH npupoAc U 4CJIOBCKY.

bosbuioe 3HaueHue OMOJIOTHS HMEET TakXKe JUIsl PpEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIIMX 3aJla4 CPEAHEro 001mero o0pa3oBanusi, counanuzanuu odyyatomuxcs. M3yuenne
Ouosiornu odecnevrnBaeT yciaoBus s HOpMUPOBAHUS HHTEIUIEKTYAJIbHBIX, KOMMYHHMKAIIMOHHBIX
U  MHQOPMALMOHHBIX HABBIKOB, JCTETHYECKOH KYJIbTYpBl, CIOCOOCTBYET HMHTETpAIUU



OMOJIOTHYECKUX 3HAHUI C NPEICTaBICHUAMU M3 JPYruX Y4eOHBIX MPEAMETOB, B YaCTHOCTH,
¢buzuku, xumun U reorpadun. HazpaHHble 1mosiokeHHs O NMpeAHa3HAYeHUH y4eOHOro mpeaMeTra
«buonorus» coctaBUIM OCHOBY IS OTIPEAETICHHS IOX0/10B K 0TOOPY U CTPYKTYPHUPOBAHHIO €r0
coJiep>KaHus, IPEJCTABICHHOTO B POTrpaMMe 10 OUOJIOTHH.

OT16op conepxanus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYHIECTBIEH C
MO3UIUHI KYJIBTYpOCOOOPA3HOIO MOAXO0/a, B COOTBETCTBUU C KOTOPHIM OOyYarOIIUECs TOJIKHBI
OCBOHTbH 3HAHMSA U YMEHHMSA, 3HAUYUMBbIC A1 (POpMUPOBAHMS OOIIEH KyJIbTYpHhI, ONpEAesIomue
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpYXalolled NpUpOIHON cpele, BOCTpeOOBaHHBIE B
MOBCE/THEBHOW JKU3HU U MPaKTUUECKOU JesTenbHoCcTH. Oco00e MeCTO B 3TOM CHUCTEME 3HAHUM
3aHMMAIOT D3JIEMEHTBHl COJEp)KaHMSA, KOTOpbIEe CIyKaT OCHOBOM g  (QOpMHUpOBaHUS
NIPEACTAaBICHUNA O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTUHE MHpPAa U LEHHOCTHBIX
OpHUEHTAIMIX JUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUK OMOJIOTHYECKOr0 00pa30BaHuUs.

CTpyKTypHpOBaHHE COJepXaHUs y4eOHOro Marepuana B TporpaMMme Mo OHOJIIOTUU
OCYILECTBJIEHO ¢ Y4ETOM IPUOPUTETHOIO 3HAUEHHs 3HAHUH 00 OTIMYUTENBHBIX 0COOEHHOCTSIX
JKUBOU ITPUPOJIBL, O €€ YPOBHEBOM OPraHU3alMU U DBOJIIOLUH. B COOTBETCTBUU € 3TUM B CTPYKTYype
yueOHoro npeamera «buosorus» BblJIENEHBI CIENYIONUE COAepKaTeNbHble TUHUN: «brnomorus
Kak Hayka. MeTozpl HaydyHOTro Mo3HaHUs», «KieTka kak Ouonornueckas cucremay, «OpraHusm
Kak Ouosoruyeckas cucremay, «CucteMa U MHOrooopaszue OpraHM4eckoro MUpa», « IBOJIIOLUS
KUBOU MPUPOABIY, «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTI.

Henp uzydyenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJAJEHHE
00y4aromuMHUCsS 3HAHUSAMH O CTPYKTYpHO-(YHKIMOHAJIBHONW OpraHW3alMyd >KUBBIX CHCTEM
pa3sHOro paHra u NpuoOpeTeHUue YMEHUH MCIIOJIb30BaTh 3TU 3HAHUS Ul ITPaMOTHBIX JIEHCTBUI B
OTHOIIICHUN OOBEKTOB KUBOW MPHUPOJIBI U PEIICHUS Pa3TUIHBIX )KU3HEHHBIX TIPOOIIEM.

I[OCTI/I)I(CHI/IC e H3YUYCHUS yqe6H0ro npeameTa «buomorusg» Ha 0a30BOM YPOBHE
oOecrneunBacTCs PCHICHUCM CIICAYIOIUX 3aa4:

OCBOCHME 00YUYaIOLIMMUCS CUCTEMbI 3HAHUHM 0 OMOJIOrMUECKUX TEOPUAX, YICHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, TMpaBWiaX, CIyKallUX OCHOBOM 1Jisi  (OPMHpPOBAHUS
IIPEICTABIEHUI O E€CTECTBEHHO-HAYYHOW KapTHHE MMpa, O METOJax Hay4dHOro IIO3HAaHMI,
CTPOEHUH, MHOTOOOpa3sMH U OCOOEHHOCTSIX KMBBIX CHCTEM Ppa3HOIO YPOBHS OpraHU3allvu,
BBIJIAIOLIMXCS OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHre y 00y4arOmUXCsl MO3HABATEIbHBIX, MHTEIICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B IpOIECCEe aHANM3a JAHHBIX O MYTSIX Pa3BUTHs B OMOJOTHMH HAYYHBIX B3IJISJIOB,
UJIeW ¥ MOIXOJ0B K M3YUYECHHIO )KUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3aLNU;

CTaHOBJIEHHE Y OOydaroumxcs oOmed KyJabTypbl, (QYHKIHMOHAJIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHMH OOBSACHATH M OLEHHUBATBH SBJICHHS OKPYXKAIOIIEro MUpPA JKUBOW NPHUPOJBI Ha
OCHOBAHMU 3HAHHUN U ONBITA, OJYYCHHBIX IPU U3yYEHUU OUOJIOTHH;

dbopmupoBaHre y 00yJarOUMXcsi YMEHUU WUIIOCTPUPOBATh 3HAYCHHE OHOJIOTHYECKUX
3HAHUU B HpaKTquCKOﬁ ACATCIBHOCTH YCJIOBCKA, PA3BUTHU COBPCMCHHBIX MCIAUIMHCKUX
TEXHOJIOTHI 1 arpoOUOTEXHOJIOTH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXHOCTU TIO3HAHMS YEJIOBEKOM >KUBOW MPHUPOJIBI,
HEe00X0IMMOCTH OEpeXKHOTO OTHOUICHHSI K HEeW, COOJIIO/IEHUS] STUUECKMX HOPM MpHU NMPOBEICHUN
OMOJIOTUYECKUX UCCIICOBAHUIA;

OCO3HaHME LIEHHOCTH OMOJOTMYECKUX 3HAHUM ISl MOBBILIEHUS YPOBHS SKOJIOTHYECKOMH
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;



NpUMEHEHHE MPHOOPETEHHBIX 3HAHWN M YMEHHMH B INOBCEIHEBHOW XHM3HU IS OIICHKU
HIOCJIE/ICTBUI CBOEH JIEATENBHOCTH II0 OTHOIICHHIO K OKpYXKAaloIleH cpene, COOCTBEHHOMY
3J10pOBbIO, 000CHOBAHKE U COOIOACHNE Mep NMPO(PUIAKTUKH 3a00JICBaHUH.

B cucreme cpemnnero obmero oopazoanus «buonorus», nzydaemasi Ha 6a30BOM ypOBHE,
SBIIETCA OO0S3aTeIbHBIM YYEOHBIM MPEIMETOM, BXOJSIIMM B COCTaB IMPEIMETHOM 0O0JacTH
«ECTGCTBGHHO-H&Y‘IHBIG IpeaAMETED.

Jliis u3ydenuss Ouonoruu Ha 6a30BOM YpOBHE CPETHEro 00IIero o0pa3oBaHMUs OTBOIUTCS
68 gacoB: B 10 kmacce — 34 yaca (1 gac B Henenmto), B 11 kimacce — 34 ywaca (1 gac B He1elo).

Bce naGoparophsie u npakTuueckue padoThl B IporpaMme 1o OMOJI0TUH TPOBOSITCS C
HCIIOJIb30BaHUEM CPEJCTB 00y4ueHHs U BocnuTaHus LlenTpa oOpa3oBaHus eCTECTBEHHO-HAYYHOM
u TexHosiornyeckoil HanpasieHHocTed « TOUKA POCTA»



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMHU U JPYTUMU
€CTECTBEHHBIMH Haykamu, (uinocodueit, 3THKOH, 3CTeTUKOM u mpaBoM. Ponp Ouonoruu B
(hopMUPOBaHUH COBPEMEHHOW HayIHOW KapTUHBI Mupa. CucteMa OMOJIOTMYEeCKUX HAYK.

MeToabl TO3HAHUS KUBOW MPUPOABI (HAOIIOIeHNE, SKCTIEPUMEHT, ONMCAaHKUE, H3MEPEHHE,
KJ1accuduKays, MOJSTUPOBaHNE, CTATUCTUYECKAst 00pabOTKa JaHHBIX).

JdemMoHcTpanum:

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

Tabauub! 1 cxeMbl: «MeTobI TO3HAHUS KUBOK TPUPOJIBI.

JlaGopaTopHble U NpaKTH4YeCKHe padoThI:

[IpakTueckas pabora Ne 1. «lcmonbp3oBaHue pazIUYHBIX METOJOB IPU H3Y4YEHUU
OMOJOTHYECKIX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

XKusble cuctembl (OMOCHCTEMBI) Kak MpeAMET HM3ydeHHs Ouojoruu. OTIuYHMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OmocucteM M HX pa3HooOpasue. YpOBHU OpraHU3aluud OUOCHUCTEM:
MOJIEKYJIAPHBIA,  KJIIETOYHBIM,  TKAHEBbIM,  OpPraHU3MEHHBIM,  MOMYISUHOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIEHOTUYECKHH ), OMOC(EPHBIH.

JdemMoHcTpanum:

Tabnuuer u cxembl: «OCHOBHBIE MPU3HAKU KHU3HU», «YPOBHU OpPraHHU3aIUH >KUBON
MIPUPOJBIY.

O6opynosanue: Moaens monekynsl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHHUE KJIETKH.

XUMHUYECKUH COCTAB KJIETKU. XUMUYECKUE FEMEHThI: MAKPOAJIEMEHThI, MUKPOAJIEMEHTHI.
Bona n MuHepanbHbIE BEIIECTBA.

@yHKIMU BOABl M MHUHEPAIbHBIX BEHIECTB B KieTke. [loanepiaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u ctpoeHue 0eaKkoB. AMUHOKHCIOTHI — MOHOMEPHI O6enkoB. He3amenumbie
U 3aMEHHMMbIE aMHUHOKHCIOTHl. AMMHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€IKOBOMU
MOJIEKYJIbl (TIepBUYHAS, BTOPUYHAs, TPETUYHAS U UYETBEPTHUUHAS CTPYKTypa). XUMHUUECKUE
cBoicTBa 6enkoB. buonorndyeckue GyHKIuM OEITKOB.

®depMmeHTHl — OHonornyeckue karaiauzaropbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTP,
cyoctpatHas cnenuduuHoctb. Kodepmenrsl. Buramunbpl. Ominuus  (QepMEHTOB  OT
HEOpPraHMYECKHUX KaTaJlIn3aTOPOB.

VYrieBobl: MOHOCaxapuabl (TIFOKO3a, prudo3a 1 1e30KCHpud03a), Aucaxapuisl (caxaposa,
JaKTO3a) W MoJHcaxapuabl (Kpaxmal, TJIMKOTeH, LeJuitono3a). buonornyeckue QyHKIMM
YTJIEBOJOB.

Jlunuasl:  TpuraMuepunsl, ¢ochonunuasl, crepouasl. [uapopmibHO-THIAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢yHkiuu aunuaoB. CpaBHEHUE YIJIEBOJOB, OEIKOB U JHUIHIOB KaK
HCTOYHUKOB YHEPIUHU.

Hyxneunoseie kucnotsl: JIHK u PHK. Hykiieotunbl — MOHOMEpHI HYKJIEMHOBBIX KHUCJIOT.
Crpoenne u ¢ynkuun JIHK. Crpoenne m ¢ynxnuu PHK. Bugst PHK. AT®: crpoenue u
byHKIIAN.

Huronoruss — Hayka o kierke. KierouHas teopus — Nmpumep B3aUMOJAEHUCTBUS UACH U
(hakTOB B HAyYHOM MO3HAHUHU. METO/Ibl U3yUEHHUSI KIIETKH.

Krnerka xak nenoctHas xuBas cucrema. OOLue Npu3Hakyu KIETOK: 3aMKHYTasl Hapy»Has
MmemOpana, mosiekyibl JIHK kak renernueckuii anmapar, cucreMa cuHTe3a Oenka.



Tumbl KIETOK: HJyKapHOTHUYecKass M mpokapuoTudeckas. OCOOEHHOCTH CTPOEHUS
MpOKapuOTHUECKON KieTku. Knetounas crenka 6akrepuii. CTpoeHHEe 3YKapuOTHIECKON KIIETKH.
OCHOBHbBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM U TPUOHON KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTE€HKA, TIMKOKAJIHUKC, MX (QYHKIIHH.
[Inasmatuueckas memOpana, e€ cBoiictBa M ¢yHkiMU. l[luromnazma u e€ OpPraHOMIBL
OpnnomeM6pannbie opranouas! kinetku: IIIC, anmapat ['onbaxu, nu3zocomsl. [lonyaBToOHOMHBIE
OpraHoubl KJIETKH: MUTOXOHJIPUH, TUIacTUbL. IIporicxoxaeHne MUTOXOHIpUi U m1actua. Buast
mwiactu. HememOpaHHbIe OpraHOWIBI KIETKU: PUOOCOMBI, KJIETOYHBIA IEHTP, LEHTPUOIIH,
PECHHUYKH, KI'yTUKU. DyHKIIMY OPraHOUI0B KJIETKU. BKIIIOUeHuUs .

SAnpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue siapa: siaepHas 000J09Ka, Kapuoruiazma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIsann, M. lllneiinen, P. Bupxos, Ix. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHMBOW MPUPOJIEY,
«PacrnpeneieHne XUMUYECKUX JIEMEHTOB B JKUBOW MPUPOJIEN.

Tabmuuer u cxembl: «llepuoguueckas Tabmuia XUMHYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOB», «brocunTe3 Oenkay, «CTpoeHne Mosekyinsl 6enkay, «CtpoeHue GpepmeHTay,
«Hyxnennosie kucaotel. JIHK», «Ctpoenue monexkynbsl ATy, «CTpoeHue 3yKapruoTHUYECKOM
KJIeTKkn», «CTpoeHue XHUBOTHOM KiIEeTKW», «CTpoeHue pacTUTENbHOM KIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTpOoeHHE sSApa KIETKU», «YTIEBOABD, «JIumuasm.

ObopynoBaHue: CBETOBOH MHKPOCKOIN, OOOpYHZOBaHHE MJIsi MPOBEACHUS HAOIIOIACHUH,
W3MEpEeHuH, HKCIEPUMEHTOB, MUKPOIpENapaThl PaCTUTENbHBIX, KUBOTHBIX U OaKTepHATbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTH4YeCKHe PadOThI:

Jlaboparoprast pa6ota Ne 1. «/3ydyeHHe KaTaaUTHYECKOH aKTUBHOCTH (DepMEHTOB (HA
MpUMepe aMUIa3bl WIH KaTaaasbl)y.

JlaGopatopnast padota Ne 2. «M3yueHue cCTpoeHUS KJIETOK PACTCHHM, >KUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpeNapaTax U X OMUCAHHUEY.

Tema 4. /KusHe1eATeIbHOCTH KJIETKH.

OOmen BemiecTB, WIM MeTa0ONM3M. ACCUMWISIHS (IJIACTUYECKH OOMEH) U
JUCCUMMWIALINS (PHEpreTuYecKuit 0OMeH) — IB€ CTOPOHBI €IMHOTO Ipolecca Metadonausma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B IOHUMAHUU METa00IU3Ma.

Tuner oOMena BemiecTB: aBTOTpOo(dHBIN U TeTepoTpodHbd. Pons depMeHToB B 0OMEeHE
BEILECTB U NIPEBPALLEHUHN S3HEPTUH B KIIETKE.

®orocunte3. CseroBas u TeMHOBas (a3bl ¢orocunre3a. Peaknuu ¢doTocuHTe3a.
DddextuBHocTh poToCcHHTE3a. 3HAUEHUE POTOCUHTE3A IS KU3HU Ha 3emiie. BriusHue ycnoBwuii
cpelibl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIILIEHUS €TI0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX paCTEHUH.

XeMocuHTe3. XEeMOCHHTE3UPYIIIUe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS KU3HU Ha
3emuie.

OHepreTuyeckuii oOMeH B KieTke. PaciieruieHme  BEIECTB, BbIICJICHUE U
aKKyMYJIMPOBAaHUE SHEPTUU B KIIETKE. DTallbl SHepreTndeckoro oomena. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KJIETOYHOE  JbIxaHue. OKHCIUTENbHOE
dhochopmmpoBanue. DPHEKTHBHOCTh SIHEPTETUIECKOTO OOMEHa.

Peakuum wmatpuuyHoro cuHres3a. leHermueckas wunpopmamma u JIHK. Peammzamus
reHeTudeckord MHpopmaluu B KieTKe. [ €eHeTHUeCKuil KOJ M €ro CBOWCTBA. TpaHCKpHUIIIUS —
MaTpuunblid cuate3 PHK. Tpancnauus — 6uocunres Oenka. Dtansl TpaHcasaiun. KonupoBanue
aMUHOKHCIIOT. Poss prbocom B OmocuHTE3€e OerKa.

Hexnerounsie popmbl )ku3HN — BUpYCHL. MicTopust oTkpeiTus Bupycos (. 1. ViBanoBckwuii).
Oco0eHHOCTH CTPOCHMSI M JKM3HEHHOTO IMKJIa BUPYcOB. bakrtepuodaru. bose3Hu pacteHuid,



KUBOTHBIX M Y€JIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc nmmyHonedunura yenoseka (BUY) —
Bo3Oynutens CIIM[la. OOGpatHas TpaHCKpUIIMs, peBepra3a W HHTerpasza. llpodumakTrka
pacnpocTpaHeHuUs] BUPYCHBIX 3a00JIeBaHUIA.

JdemoncTpauuu:

Ioptpetsr: H. K. Konsnos, JI. Y. Banosckuii, K. A. Tumupsses.

Tabmumper w  cxembl: «Twumel  matanms», «Metabomuzm»,  «MUTOXOHIPHUSY,
«OHepreTrueckuii 0omen», «Xmoporuacty, «Porocunred», «Ctpoenue JJHK», «Ctpoenue u
dbyHkunonupoBanue TeHay, «CuHTe3  Oenkaw, «leHermueckmii  kKom», «Bupycem,
«bakrepnoparn», «Ctpoenume u ku3HeHHBId 1Mk Bupyca CIIM[a, Oakrepuodaray,
«Pennmukanus JTHK».

O6opynoBanne: Moaenu-anmukamuu «Y apoenue JIHK u tpanckpunmmsy», «buocunres
oenkay, «CTpoeHHe KIETKN», MoJeib cTpykTypsl JJHK.

Tema S. PazMHOKeHHe H HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1uKII, WM >KA3HEHHBIM NHUKI KieTku. MHTepdaza m mwutos. [Ipomeccsr,
npoTekaromue B uHTEpdasze. Pernmukamus — peaxmust marpuunoro cuareza JIHK. Crpoenue
XpoMOcOM. XpOMOCOMHBIH HAO0Op — KapHOTHUIl. JIMIJIOMAHBIA M TaIUIOWAHBIA XPOMOCOMHBIC
HaOopel. Xpomatuel. [luTonornueckne OCHOBBI Pa3MHOXKEHUS W WHIWBHUIYAILHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne knetku — muto3. Ctaguu Muto3a. [Iporeccsl, mpoucxoasiye Ha pa3HbIX CTausuX
MHUTO3a. BUOOrMYecKuil CMBICIT MUTO3A.

[IporpamMmmupyemasi ruO€b KIETKH — alloNTo3.

@DopMbI pa3MHOKEHHSI OpraHU3MOB: OECTIOJI0E U MOJI0BOE. Buabl 0ecronoro pa3MHOKEHU
JIeJICHHE HaJlBOE, MOYKOBAHHE OJHO- W MHOTOKIJIETOYHBIX, CIOPOOOpa3oBaHUE, BETE€TaTUBHOE
pa3MHoO)keHue. VICKyCCTBEeHHOE KIIOHUPOBAHUE OPraHU3MOB, €r0 3HAUEHHE JIJISl CEJIEKIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIONIOrO.

Meiio3. Cragun wmeio3za. [Ipoueccsl, mpoucxonsiue Ha cragusx meinos3a. [loBeneHue
XpoMocoM B Meno3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HAYEHUE MEN03a.

I'ametorenes — mpoliiecc 00pa3oBaHMsI MOJOBLIX KIETOK Y KUBOTHBIX. [10OBBIE KeEe3bl:
CEMEHHUKU U sSM4HUKH. OOpa3oBaHME W Pa3BUTHE IOJIOBBIX KJIETOK — ramMeT (CrepMaTo3oup,
SilleKIeTka) — crhepMaTroreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SHIEKICTOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WnnuBuayansHoe pa3BuTHE (OHTOreHe3). DMOpHOHANBHOE pa3BUTHE (IMOpPHUOTrEHE3).
Otanbl SMOPHOHAIBHOTO PA3BUTHSA Yy TMO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHWE, TacCTPYISAIus,
opranoresnes. [loctamOpronansHoe pa3BuTHE. THIBI TOCTIMOPHOHANIBHOTO PA3BUTHUSA: MPSMOE,
HempsiMoe (IMYMHOYHOE). BnusiHue cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

PocTt u pasButue pacrenuil. OHTOreHe3 BETKOBOTO PAaCTEHUs: CTPOEHUE CEMEHHU, CTaIun
pa3BUTHSL.

JdemoncTpauuu:

Tabauubl u cxembl: «@OpMbI Pa3MHOKEHUSI OPraHU3MOBY, «/IBOWHOE OIJIOOTBOPEHHUE Y
[IBETKOBBIX PaCTCHUI», «BereTaTuBHOE pa3MHOKEHHE pACTCHUIY, «JleleHne KIeTKU OaKTepuiiy,
«CTpoeHHEe TOJIOBBIX KJIETOK», «CTpoeHHEe XpoMOCOMbI», «KineTounbld mukimy, «Pemmukarus
JTHK», «Muto3», «Menosy, «IIpsimoe u Henpsimoe pa3BUTHEY, «I aMEeTOreHe3 y MIEKOMUTAIOIINX
U 4yesoBekay, « OCHOBHBIE CTaIUU OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOI, MUKporpenapatbl «CrepMaTo30UIbl MIIEKOIUTAIOLIET 0,
«SinekiieTka miekonuTaromero», «Kapruokunes B kiieTkax Kopemika jJyka», MarHUTHas MOJEJIb-
anmukanus «Jlenenne knetkn», moaens JJHK, mogens metada3noit XxpoMoCcoOMBI.

JlabopaTopHble 1 IpakTHYecKue padoThbI:

JlabopaTtopHnas paborta Ne 3. «HabmromeHnne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JTyKa Ha
TFOTOBBIX MUKPOIIpENapaTax.



JlabopatopHass pabora Ne 4. «/3yyeHue CTpOEHHUS TIOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIIpenapaTax.

Tema 6. HacsiencTBeHHOCTh H H3MEHYHUBOCTH OPTaHU3MOB.

[Ipenmer wu 3amaum reHeTuku. McTopuss pa3BuTus TreHeTHMKH. Ponb nuTOIOrMM |
SMOPHUOJIOTHH B CTAHOBIICHUH T€HETUKU. BKIIag poCCUNCKHX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHEeTUKH. MeToabpl TEeHETHKU (THOPUAOJOTHYECKHH, IMTOTCHETHYECKHUH, MOJIEKYISIpHO-
reHetuyeckuit). OCHOBHbIE T€HETUUYECKHUE MOHATHUS. | eHeTnYeckasi CHMBOJIMKA, UCIIOJIb3yeMas B
CXEMaxX CKpeIIMBaHM.

3aKOHOMEPHOCTH  HACleJAOBaHUS  MPHU3HAKOB, YycTaHOBJIeHHble [.  MeHnenem.
MonorubpuaHoe CKpenuBanue. 3aKoH eAMHO00pa3us THOPUIOB MepBOTO MoKoJieHus. [IpaBuino
JTOMUHUPOBAHMUS. 3aKOH paculeryieHus npu3HakoB. ['mmote3a uyuctoThl ramer. [lomHoe u
HETOJIHOE IOMUHUPOBAHUE.

JurubpugHoe CkpemyBaHue. 3aKOH HE3aBHUCHMOTO  HACJIEIOBaHUS  IPU3HAKOB.
[{uToreHeTHUYECKNE OCHOBBI AUTHOPUIHOTO CKpEUIMBaHMS. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Hcnonp3oBanne aHAM3UPYIOMIETO CKPEIIMBAHS IJIST ONIPEICTICHISI TEHOTUTIA OCOOH.

CueruieHHOe HaclefoBaHue Tpu3HakoB. Pabora T. Moprana 1o CIETUIGHHOMY
HaclieZJoBaHuIo reHoB. HapylieHue clieruieHust TeHOB B pe3ysIbTaTe KPOCCHHTOBEpA.

XpoMOCOMHasi TEOPHSI HACIEICTBEHHOCTHU. [ eHeTHUeCKue KapThl.

'enetuka nosa. XpoMOCOMHOE OIpeeeHe Moyia. AYTOCOMBI M TMOJOBBIE XPOMOCOMBI.
l'omorameTHble U rereporaMeTHble opraHu3Mbl. HaciiemoBaHue NpHU3HAKOB, CIETUICHHBIX C
TTOJIOM.

M3menunBoCTh. Buibl ”3MEHYMBOCTH: HEHACJIEACTBEHHAs! U HAcJeACTBEHHas. Poib cpebl
B HEHACJICICTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTUKA MOJU(PUKAIMOHHON W3MEHUHUBOCTH.
Bapuaunonnslil psg v BapuanumonHas kpuas. Hopma peakunu npusHaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHBIC NMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencrBeHHas, MIIM TEHOTHIIMYECKAs, N3MEHUYMBOCTh. KOMOMHATUBHAS M3MEHUHUBOCTD.
Meiio3 © TmOIOBOM TpoIlecC — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTalliOHHAs
M3MEHYMBOCTh. Kiaccudukamuss MyTanuid: TeHHbIE, XpOMOCOMHBIC, TeHOMHble. YacToTa u
MPUYHHBI MyTaluii. MyTtareHHbie (aKTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIECICTBEHHOM
n3meHurnBocty H. 1. BaBuioga.

Bresgepnas HacIeICTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka uenoBeka. Kapuorun uyenoBeka. OCHOBHbIE METOJIbI T€HETHKH YeEJIOBEKa:
Te€HEaJOTHYCCKUd, OJIM3HEIOBBIM, IIUTOTCHETHUYECKUH, OHOXMMHYECKUH, MOJEKYISIPHO-
reHetuyeckuil. COBpEMEHHOE OIpe/eNIeHUe TEeHOTUIA: TMOJHOTE€HOMHOE CEKBEHHUPOBAHUE,
TEHOTHIHMPOBaHKWE, B TOM 4mcie ¢ nomompio [1[P-anammza. HacnencrBenusie 3aboneBaHus
YelioBeKa: TeHHbIe OoNie3HM, OONe3HH C HACIEACTBEHHON MpPeapacloioKEHHOCTHIO,
XpoMocoMHBIE Ooisie3Hu. ComaThueckue U TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[TpunHIMIBI 370pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(PUIAKTUKHA U JICUCHUS TCHETUYECKUX
Oosie3Hell. MeIUKO-TeHETHYECKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE MEAUIIMHCKOW TEHETHKH B
MPEIOTBPAILICHUH U JICYCHUU TeHETUYECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoncTpauuu:

Ioptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukon, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabnuier u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €T0 IUTOTEHETHYECKass OCHOBAY,
«3aKOH PpacUICIUICHHs] W €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTbl TaMeT»,
«durubpunnoe ckpenmBanuey, «lluTomornueckue OCHOBBI AUTUOPHUIHOTO CKPEIIMBAHUS,
«Meio3y», «B3anMoieiicTBrE allJIETbHBIX T€HOBY, «I €HETHYECKUE KapThl PACTEHUI, )KUBOTHBIX U
yenoBekay, «['eHeTuka mosa», «3aKOHOMEPHOCTH HACIEIOBAHUS, CLEIJIEHHOTO C TIOJIOMY,
«Kapuotunbl YenoBeKa M IKUBOTHBIX», «Buubl wu3mMeHuumBOCTHY, «MoauduxkamoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «['eHeTHKa Tpymm KpoBu», «MyTarioHHas
HU3MEHUYHUBOCTE.



Ob6opynoBanue: MojaenU-aNIuUIMKauu «MoHoruOpuaHoe ckpemuBanue», «HemnomHoe
noMHHUpOBaHME», «lurnOpunHoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukponpemnapar «Jpo3oduna» (Hopma, MmyTaru GOpMbl KpbUIEEB U OKPAcKU Teja), repoapuii
«I"opox MOCeBHOW.

JlabopaTopHble M NpakTHYeCKHe PadOThI:

JlabopaTtopHnast pabota Ne 5. «/3ydenue pe3yabTaToOB MOHOTHOPHIHOTO U JUTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKpPOIIpErapaTaxy.

JlabopaTopHas padota Ne 6. «M3yyeHne MoaupuKanMOHHON M3MEHUYNBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBON».

JlaGopaTopnass pabora No 7. «AHanm3 wMyranmuid y JApo30oGuIbl HAa TOTOBBIX
MHUKpOIpenaparax».

[Tpaktruueckas padota Ne 2. «CocTaBJICHHE W aHAJIN3 POJTOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesieknusi opranu3sMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuus Kak HayKa M MPOIEeCcC. 3apoXKIEHUE CeNeKIMU U aoMectukanusd. Yuenne H. U.
BaBuioBa 0 ImEHTpax NPOUCXOXKICHHS M MHOTOOOpasusi KyJAbTYPHBIX pacTeHuil. LIeHTpbl
MPOUCXO0KJICHHSI TOMALTHUX )KUBOTHBIX. COpT, NOPO/Ia, ITAMM.

CoBpeMeHHbBIE METOJbI CENEKIMU. MaccoBblii U MHAMBUAYAIbHBII OTOOPHl B CEJNEKLNU
pacTeHui 1 kuBOTHBIX. OllIeHKa SKcTephepa. bIu3KopoaCcTBEHHOE CKpelMBaHHe — MHOPUAMHT.
UYucras nmuaust. CKpelmnBaHUe YUCTHIX JTUHUN. [ eTepo3uc, uu rubpunnas cuia. Heponcteennoe
cKkpemuBanue — ayrOpuauHr. OtnanénHas ruOpumsanus u e€ ycnexu. MckyccTBeHHBIM
MyTareHe3 M MOJY4YeHHE MOJUIIONIO0B. JloCTHXKEHUS CEeNeKUMH pPACTEHUH, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHonorust kak otpaciib Npou3BOACTBa. ['€HHas WHXeHepus. OTamnbl CO3/aHHUsA
pexombunantHoit JIHK u Tpancrenneix opranmsmoB. Kiierounas wumxkeHepus. Kierounsie
KyJlbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOKeHUe pacTeHuil. KiioHnpoBaHue BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHE M OSTHdeckue npodremsl. MO -
F€HETUYECKHU MOIU(ULIUPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

[Toptpetsr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabnuuer u cxeMmbl: kKapTa «LIeHTpBI MPOMCXOXKIEHUS M MHOTOOOpa3usi KyJIbTYpPHBIX
pactenuit», «[lopoabl qomamHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHui», «OTaanéHHas
rubpuamzamusy, «Pabotel akamemmka M. @. UWBanoBay, «llomuminoungus», «OOBEKTHI
ouorexHonorun», «Kierounele KyJIbTypbl U KIOHHpOBaHHE», «KOHCTpyHpOBaHHME M IEPEHOC
TE€HOB, XpPOMOCOM.

O6opynoBaHue: MyJsSKH IUIOAOB M KOPHEIUIONOB IUKUX (POPM U KYyIbTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX035IICTBEHHbIE PACTEHUS».

JlabopaTopHble U NpaKkTHYeCKHE PadoThI:

Okckypcusi «OCHOBHBIE METOJIbl U JOCTHUKEHUSI CEJICKLIMU PACTEHUU M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (hepMy, COPTOMCHBITATENBbHBIN y4acTOK, B TEIUIMYHOE
X035IUCTBO, TA0OPATOPHUIO arPOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIIACC

Tema 1. DBoIOUOHHAS OMOJIOTHS.

[IpeanochuIKM BOSHUKHOBEHHS YBOJIFOIIMOHHON TEOPUHU. DBOJIOIIMOHHAS TEOPHUS U €€ MECTO
B Ononoruu. BrivsiHuEe YBOMONMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U JPYTUX HAYK.

CBHIETEIBCTBA YBOMIONUY. [1aeoHTOIOrHYeCKHe: TOCIEI0BATEIBHOCTD ITOSIBICHUS BUIOB
B TAJCOHTOJIOTUYECKON IeTonucH, mepexonaHbie (opmbl. buoreorpaduueckue: CXOIACTBO U
pasziuuue dhayH u GJIop MAaTEPUKOB U OCTPOBOB.

SMGPHOHOI‘H‘-IGCKI/ICI CXO0ICTBaA " pa3n1/1q1/m 3M6pI/IOHOB pasme BHUJIOB ITIO3BOHOYHBIX.
CpaBHHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTHMYHBIE, PYIUMEHTApHBIC OpTaHbI,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHU3MOB HACJEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITyTeH y BCEX OpraHM3MOB.

OpomonmonHass teopus Y. J[lapBuna. IIpennoceliky BO3HMKHOBEHMS J1apBUHU3MA.
JIBwkymMe Ccuibl 3BOJIOUMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHWYEHHOCTH PECYpCOB, HeomNpeAeNéHHas H3MEHUYUMBOCTh, OOpbh0a 3a CyIIECTBOBAaHME,
€CTEeCTBEHHBIN 0TOOD).

Cunrernueckas teopus 3sostonu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

Muxposonronus. [Tomynsanus kak eIMHULA BUIA U 3BOJIOLUH.

JBxyue cuibl ((hakTophl) IBOIIONUKM BUAOB B NpHpoje. MyTallMOHHBIA mpoiecc U
KOMOMHATHBHAs U3MEHUUBOCTS. [lonmysiimoHHbIe BOJIHBL U Apeiid reHoB. M3omsamus u Murparus.

EctectBennslit ot60p — Hampapisiommid ¢akrtop 3Bomonud. DopMbl €CTECTBEHHOTO
otbopa.

[pucnoco0aeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3BoJtoIuH. [Ipumepsl npucnocobaeHuit
y Opranu3MoB. ApoMop(03bl U HINOATANTALNH.

Bun u BumooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (QOpPMBI BHI000pa30BaHUS:
reorpapuueckoe, IK0JI0rHUECKOE.

MaxkposBomironus. @opMbl 3BONIONUK: (UIeTHYECKast, AUBEPIeHTHAs, KOHBEPTEHTHAS,
napasuiensHas. HeoOpatuMocTs 3BOOLNY.

[Ipoucxoxnenue oT HEeCMEeNAIU3UPOBAHHBIX MIPEIKOB. [Iporpeccupyromas
crienuanu3amnys. AanTUBHAS paIAaIys.
JdemoHcTpaumnu:

IToptpetsr: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, O.
INexxens, @. Mronnep, A. H. CeBeprios.

Tabnuie! u cxembl: «Pa3BUTHE OpraHUYECKOro MHUpa Ha 3emiiey», «3apOIbIIIY MO3BOHOUYHBIX
KHUBOTHBIX», «ApXeonTepukcy, «Popmbl 60pEOBI 3a cymiecTBOBaHME», «EcTecTBeHHBII 0TOODY,
«MHoroo0pa3ue cOpTOB pacTeHui», «MHOrooOpasue MOpOa KUBOTHBIX», «llomymsium,
«MyTanoHHasi U3MEHUUBOCTEY, «ApoMopdo3br», «Mnnoanantanuny, «O0mmas nereHepanus,
«/IBmxymue cuibl sBomonuny, «Kapra-cxema mapmpyta myremectsus Y. lapsunay, «boprba
3a CYLIECTBOBAHHUEY, «IIpucnocobieHHOCTD OpraHU3MOBY, «["eorpaduueckoe
BUI000pa3oBaHuey, «IKOJIOTHUECKOE BUA000pa30BaAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHBIMHU THIIAMU OKPAacKu, HabOp MJI0/10B U
ceMsiH, KoJueKius «lIpuMephl 3alUTHBIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MoJielb «OCHOBHBIE
HaIlpaBJICHUS YBOJIIOLUNY», 00bEMHAs Moiedb «CTpOeHUE TOJIOBHOTO MO3Ta O3BOHOYHBIX.

buoreorpaduueckas kapra Mupa, KoJuleKIus «®DOpPMBI COXPAaHHOCTH HMCKOMAEeMbIX
KUBOTHBIX U pacTeHHil», Mojaenp anmuukanusa «llepekpéct XxpomMocom», BIaKHbIE IMpernapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTHe nArymku», MHUKporpemnapaT «/poszoduna» (HOpMa,
MyTaluuu (GOpMbI KPbUIHEB  OKPACKHU TEJIA).

JlabopaTopHbie 1 npakTHYecKue padoThbl:

JlabopaTtopHnas pabota Ne 1. «CpaBHEHHE BHIOB 110 MOP(POIOTHUESCKOMY KPUTEPHIOY.

JlaGopatopnass pabora Ne 2. «OnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma Hu eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KU3HH Ha 3emue.

JloHayuHble MPECTABICHUS O 3apOXKICHUU KU3HU. HayuHble TUoTe3pl BOSHUKHOBEHUS
KHU3HM Ha 3emiie: a0MOreHe3 W MaHCHepMus. XUMHYECKas 3BOJIOLUSA. AOMOTEHHBIH CHHTE3
OpPraHUYECKHX BEIIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIbHOE OATBEPKICHINE XUMUUECKON
sBotonnu. HauaneHble sTansl Ononoruyeckoi spostonun. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpPaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKU. IlepBble KIETKM M MX 3BOJIOLUS.
DOopMHUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazBuTue xu3Hu Ha 3emuie mo spaM u nepuoaam. Karapxeii. Apxerckas U npoTepo3oiickas
apel. [laneo3oiickas 3pa u e€ mepuo/bl: KeMOPUHCKUN, OPIOBUKCKUHN, CHITYPUHCKUHN, JEBOHCKHHA,
KaMEHHOYTOJIbHBIN, IEPMCKHIA.



Me3so30iickas 3pa 1 €€ epruobl: TPUACOBBIN, IOPCKUH, MEJIIOBOM.

KaliHo3oiickas 3pa v € nepuo/ibl: MajeoreHOBbIA, HEOT€HOBBIN, AHTPOIIOTE€HOBBIH.

XapakTepucTUKa KJIMMaTa M IeoJIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl IBOJIOLUU
PacCTUTENBHOTO U )KUBOTHOT'O MHpa. ApoMop(o3bl Y pacTeHH 1 KUBOTHBIX. [losiBIeHe, pacuBeT
1 BBIMMPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro Mupa Kak OTpakeHHe 3BoJioIUU. OCHOBHBIE CHCTEMATHUECKHE
IpyMIbl OPTraHU3MOB.

DOBOJIIOLIMSL  4YEJIOBEKAa. AHTpOIOJOrUs Kak Hayka. Pa3BuTue mpeicTaBIeHUH O
IIPOUCXOXAECHUN YelIoBeKa. MeTo/ibl U3yueHus: aHTpororenes3a. CxoacTBa U pa3indus 4eaoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHNE YEIOBEKA.

Hewxynme cuiasl  ((akrtopel) aHTpomoreHe3a. HaciencTBeHHas HM3MEHYHBOCTh U
ecTecTBeHHBIH 0TO0p. OOIMEecTBeHHBI 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPy/a, MBIIIJICHUE,
pedb.

OCHOBHBIE CTaIMM W BETBHU SBOJIOLMM YEJIOBEKA: ABCTPAJIONUTEKH, UeEIOBEK yMeEIbIi,
UYenosek mnpsmoxonsammii, YemoBek HeaHaepTalbckui, YenoBek pasymHbld. Haxonku
HCKOIMAEMBIX OCTaTKOB, BpEMs CYIIECTBOBaHHUS, 00JACTh PaclpOCTPaHEHUS, 00BEM T'OJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIUME Pachl: €BPOIEOHIHAsA (eBpasuiickasi), HErpo-
aBcTpajouHas  (3PKBaTOpHalbHas), MOHroJouAHass  (a3MaTCKO-aMepUKaHCKas).  YepTsl
MPUCTIOCOOIEHHOCTH MPEICTaBUTENICH YeTIOBEUECKUX Pac K YCIIOBUSM cylliecTBOBaHus. EQMHCTBO
yenoBedyeckux pac. Kputuka pacusma.

JdemoncTpanuu:

[Moptpetsr: ®. Penu, JI. Tlactep, A. . Onapun, C. Munep, I'. FOpu, Y. JlapuH.

Tabnuuet u cxemsl: «Bo3HukHoBeHHEe CONHEYHON CUCTEMBbI», «Pa3BUTHE OpraHNYecKOro
mupa», «PacturenbHas KieTka», <« KuBoTHas kieTka», «lIpokapuoTudeckass KIETKay,
«CoBpemMeHHasl cucTeMa OpraHUYecKoro mupay», «CpaBHEHHME aHATOMUYECKHUX YEpPT CTPOCHUS
YeJIoBEKa M 4YeJOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAaJ€OHTOJOTMYECKHX HAaXOJO0K
MPEIKOB COBPEMEHHOr0 uYesoBeka», «JlpeBHeilmme mroam», «/IpeBHue moam», «llepsbie
COBpPEMEHHBIE JI0U», «YeroBeueckue pach».

Ob6opynoBanue: wmymspku  «I[IpoucxoxkaeHue dyemoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKaHTpPOIla, HeaHJepTajblia, KPOMAHbOHIIA), CJIENKH WM W300pa)KeHUs] KaMEHHbBIX OpyIui
NEPBOOBITHOTO YelloBeKa (KaMHHU-4OIIephl, pyOuia, ckpebiia), reoXpoHOJoruueckas Tadiuna,
KoJuteKust «@opMbl COXPAaHHOCTH UCKOIIA€MbIX KUBOTHBIX U PACTEHUII.

JlaGopaTopHble U NpaKTH4YeCKHe PadOThI:

[Ipaktuueckas padora Ne 1. «M3ydeHue MCKOMaeMbIX OCTaTKOB PACTEHUN W YKHUBOTHBIX B
KOJUIEKLIMSIX ).

DKcKypcusi «IBONIONUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIA WU
KpaeBeI4ecKHil My3ei).

Tema 3. Opranu3mbl 4 OKpYy:KaIIAas cpeaa.

Okojoruss Kak Hayka. 3ajaud M pa3fenbl  dKoJIoruu. MeToasl 3KOJOrH4ecKux
HcCIe0BaHUI. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHWS ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JYyILIHAs,  IOYBEHHAs,
BHYTPUOpPraHU3MEHHAS.

Okonoruyeckue (axropsl. Kiaccudukanus skonorndeckux (hakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTpoInoreHHsle. JleicTBrEe IKOIOrHYECKUX (PAKTOPOB HA OPraHU3MBbI.

AbuoTtnyeckue  QakTOpbl:  CBET, TeMmIeparypa, BIaXHOCTb. DoTonmepuoausm.
[IpucnocoOneHust OpraHu3MoB K JeiCTBHIO abnoTHYeCKHX (aKTOpoB. buonornyeckue puTMbl.

buotnyeckne  ¢dakropel. Buapl OMOTHYECKHMX  B3aUMOJEHCTBHIA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO3 1 ero ¢opmel. [lapazutusm, koonepaius, MyTyaanu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHMYECTBO). AMEHCAIM3M, HEUTpadu3M. 3Haue€HHE OWOTHYECKHX
B3aMMOJICHCTBHI JIJIsI CYILIECTBOBAHUS OPTaHU3MOB B IPUPOJAHBIX COOOIIECTBAX.



OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMyssiquu. OCHOBHBIE IOKA3aTead IOMYJISLUU:
YHUCIIEHHOCTh, IUIOTHOCTb, POXKJIA€MOCTb, CMEpPTHOCTb, MPHUPOCT, Murpanus. JuHamuka
YHMCJIEHHOCTH MOMYJISALMU U €€ peryIsiiusl.

JdemoncTpauuu:

[optpetsr: A. 'ymGonsar, K. @. Pynbe, D. ['ekkens.

Tabnuue! u cxemsl: kapta «[Ipupoansie 30HbI 3eMian», «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«®otonepuoanzmy», «llomymsiuuu», «3aKOHOMEPHOCTH pOCTa YUCIEHHOCTH IOMYJISLUN
nHpy3opun-Tydenprny, «llumespie enm.

JlabopaTopHble 1 IpakTHYecKue padoThbI:

JlabopaTtopHas pabota Ne 3. «Mopdonornueckrne 0cOOEHHOCTH PACTCHHUI U3 Pa3HBIX MECT
oOUTaHUS.

JlabopaTtopHnas pabota Ne 4. «BiausiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

Ipaktuyeckas padora Ne 2. «[loac4€r MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB PACTCHUI».

Tema 4. Coo01ecTBa U IKOJI0THYECKHE CUCTEMBI.

CoobmecTBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBafd,
IIPOCTPaHCTBEHHas!, Tpoduueckas (nuuiesast). Buasl-nomuHanTel. CBsA31 B OMOIIEHO3E.

Dkonoruveckue cuctembl (3kocucteMmsbl). [loHaTHe 00 3KOCHCTEeME W OHOTEOIeHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOAYLIEHTHl, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPTUU B dKocucTeme. Tpoduyeckue (mUIIeBBIE) YpOBHU
skocuctemsl. [lumeBble nenu u cetd. OCHOBHbIE IOKAa3aTeNd 3KOCUCTEMBI: OHomacca,
MPOAYKIMSL. OKOJOTMYECKUE MNHUpaMUAbL: TNPOAYKLUH, YUCIEHHOCTH, OuoMacchl. CBolicTBa
9KOCHUCTEM: YCTOMUUBOCTB, cCaMOperyisiius, pazsutue. Cykieccus.

[IpuponHbie 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOIO WU
LIMPOKOJIMCTBEHHOT O JIeca.

AHTpPONOTE€HHBIE SKOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOO3KOcHUCTEMBI. buonornueckoe u
X03iCTBEHHOE 3HAYE€HUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

Bropasznoobpasue kak (akrop ycroitumBocTH sKocucTeM. CoxXpaHeHHE OHOIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

Yuenne B. U. Bepuazackoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa 6uochepst. XKupoe
BemecTBO M ero ¢yHkuuu. OcoOeHHocTH Ouochepbl Kak TI0OANbHOM 3KOCHUCTEMBI.
JlunaMmuueckoe paBHOBecHe U 00paTHas CBsI3b B Onocdepe.

KpyroBopoTsl BeliecTB M OMOT€OXMMHUYECKHE IMKJIBI 3JEMEHTOB (yryiepoia, a3zoTa).
3oHanbHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiin. AHTpONOreHHbIe U3MEHEHUs B 6rocdepe. [1odanbHbIe
9KOJIOTMYECKUE MTPOOIIEMBI.

CocymecTBoBaHuE TPUPOABI U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hs Kak OCHOBA
ycroitunBoctu Ouocdepsl. OCHOBA pallMOHAIBHOTO YIPABIECHUS MPUPOIHBIMU PECYpCaMu U UX
ucnoib3oBanue. JlocTikeHust OMOJIOTHH M OXpaHa MPUPOIBL.

JdemoncTpauuu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpl u cxemsl: «llumessie nenu», «buoreHo3: coctaB u cTpykTypa», «IIpupoaHsie
coobmectBay, «llenn mnuraHus», «OKojoruueckas mnupamuaa», «buocdepa u yemosexy,
«3KocucTEMAa IIMPOKOIUCTBEHHOTO JiECay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHo1eH03 BOg0EMaY,
«ArpoueHos», «lIpumepHble aHTPONOreHHbIE BO3ACHCTBHS Ha IpUpoAy», «Baxuelimue
UCTOYHMKH 3arps3HEHMs BO3JyXa U I'PDYHTOBBIX BOJ», «IlouBa — BaxkHeMIas COCTaBIAIOLIAS
ouocheprr», «PakTopsl gerpagauuu  nouB», «llapHukoBeii  3ddexT», «DakTOpHI
paanoaKTUBHOTO 3arpsi3HeHus ouocheprn», «O0mmas cTpykrypa ouochepsn», «Pacnpoctpanenue
KU3HH B Ounocdepe», «O30HOBBIN dKpaH Ouocheps», «Kpyrosopor yrieponga B Guocheper,
«KpyroBopot a3oTa B mpupoze».

Ob6opynoBanue: Moeb-amuIMKanus « Tunmansle 6MoLEeHO3bIY, repbapuii «PacTuTensHbe
cooOmiecTBa», Komekuun «buoneHo3», «BpenuTtenun BaKHEHIINX CEJIbCKOXO35SHCTBEHHBIX



KyIbTyp», TepOapuu ¥ KOJUICKIIMM PACTEHUH M KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM
9KOJIOTUYECKUM TpymnmnaM oaHoro Buaa, KpacHas kaura Poccutickoit deneparu, n300paskeHHs
OXpaHSEMbIX BUJIOB PACTECHUM U KUBOTHBIX.



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA I[IPOI'PAMMELI 110 BMOJIOTMA HA
BA30BOM YPOBHE CPEJJHET'O OBLIIETI'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycranaBnuBalTCid TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
00y4aromuMUCs IPOrpaMM CpeiHero oo1ero oopa3oBaHus: JTUYHOCTHBIM, METAIIPEIMETHBIM U
IpECAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pE€3yJbTaTOB OCBOCHMS NpenMeTra «bHOoJIOrus» BbIIEIEHBI
CIIEIYIOIINE COCTABIISAIONIME: OCO3HAHHE OOYYalOIMIMMHUCS  POCCHUHCKOM  TpakJaHCKOU
WJEHTUYHOCTH — TOTOBHOCTHM K CAMOPA3BUTHUIO, CAMOCTOSITENBHOCTH W CaMOONPEIEICHUIO,
HaJIMYMe MOTHMBALMM K OOYYeHHUIO OHOJOTHM, LEJCHANPABICHHOE pa3BUTHE BHYTPEHHHX
yOexAeHU JTMYHOCTH HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAIUIMI pa3BUTHS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH 00YJaIOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
JESITENBHOCTH 1I€HHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, MPHUCYIIMMH CHCTEME OHOJIOTHYeCKOro
00pa3oBaHus, HAJTMYUE SKOJOTHYECKOTO MTPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh IIETTH M CTPOUTH
YKU3HECHHBIE IIJIaHBI.

JIM4HOCTHBIE pPE3yabTaThl OCBOCHMs mpeamera «bHoiorus» nOCTUraroTCs B €IMHCTBE
y4eOHOW M BOCIHUTATENIbHOMN NEATEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUHUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUYECKUMHU U YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, IPUHSATHIMHU B
oOmiecTBe MpaBUJIaMU U HOPMaMHU TMOBEACHHUS M CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUSI U CaMOPAa3BUTHSI, Pa3BUTHUsS BHYTPEHHEW MO3MLIMU JIMYHOCTH, NATPUOTHU3MA,
YBaXXEHUSI K 3aKOHY U IPaBONOPSJIKY, YEJIOBEKY TpyAa M CTaplieMy MOKOJICHHIO, B3aUMHOI'O
YBa)XEHUs, OEpEeKHOro  OTHOWIEHUS K  KYJIbTYpHOMY  HAcl€JUI0 U  TpaJuLUAM
MHOTOHallMOHAJIBHOTO Hapoza Poccuiickon Penepannu, NpUpOAE U OKPYKAIOLIEH Cpelie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUS yueOHOro npeamera «broiaorus» JoKHBI OTpaXkaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUINXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHMEHTalUM, TO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOIIMX TPAAULIMOHHBIM IIEHHOCTSM POCCHICKOTO  00IlecTBa,
paciMpeHue >KU3HEHHOI'O OIbITa M OIbITa JESTEIbHOCTH B MPOLECCE peall3allid OCHOBHBIX
HaIIPaBJICHUI BOCIIMUTATEIbHOM JESITEIBHOCTH, B TOM YHCJIE B YAaCTH!

1) rpa:kIaHCKOro BOCIIMTAHMS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMM  OOy4aroIlerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEeHa POCCUICKOro OOIIECTBa;

OCO3HaHHE CBOUX KOHCTUTYLMOHHBIX TpaB M OO0S3aHHOCTEH, yBa)keHHE 3aKOHA U
[IPaBOIIOPSI/IKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JEATEIBHOCTH MPU CO3JAaHUH YYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U TO3HABATENbHBIX 3a/1a4, BHIITOJHEHUN OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO IO OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBAaTh B  CBOMX JICHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJIeH C Pa3HBIMU yOEXKIIEHUSAMHU, KyJIbTYPHBIMU LIEHHOCTSMU U COLUAIBHBIM
I10JIO)KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOIO BBIMOJIHEHHSI YYEOHBIX,
MIO3HABATENIbHBIX M HCCIIEIOBATEIbCKUX 3a/ay, YBa)XKUTEIBHOI'O OTHOIIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYX/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) IaTPUOTHYECKOr0 BOCIIUTAHMS:



c(OPMHPOBAHHOCTh POCCUIMCKOM IpaykIaHCKONW MACHTUYHOCTH, MMATPUOTU3MA, YBAKEHUS K
CBOEMY HApoOJay, YyBCTBa OTBETCTBEHHOCTH Iiepes PoanHOM, ropoctu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IIPOLJIOE U HACTOSALLEE MHOIOHALIMOHAILHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIIEHHE K IPUPOTHOMY HACJIEIUIO U TAaMSTHUKAM IIPUPOJIbI, TOCTIKEHUSM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUAX, TPYE;

CIIOCOOHOCTH OLIEHMBATh BKJIAJ] POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U pa3BUTHE OUOJIOTHH,
MOHMMAHHS 3HAYeHUs OWOJOTMU B TMO3HAHWM 3aKOHOB MPHUPOJBI, B JKU3HM 4YEJIOBEKA U
COBPEMEHHOTO 00IIECTBa;

uzeiiHas yoe:xx1IEHHOCTh, TOTOBHOCTh K CIIYXeHHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero Cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE AYXOBHBIX IIEHHOCTEN POCCUIICKOT0O HAPO/a;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TOBECHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PEIlIeHNUs, OPUEHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/Jla B IOCTPOEHHE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEIISM, CO3/IaHHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O
NPUHATHS LEHHOCTEH CeMEITHOM )KU3HU B COOTBETCTBUHU C TPATUIMSIMU Hapo10B Poccuu;

4) 3¢TEeTUYEeCKOr0 BOCIUTAHMSI:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHHE SYMOIIMOHAIBHOTO BO3EHCTBUS KUBOU MPUPOABI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KayecTBa TBOPUECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJBTYPbl  310POBbS W
3MOLMOHAIBLHOIO 0JIAronoJIy4usi:

MMOHMMaHKE U pealn3anus 30poBoro u 0e30macHoro odpasza KU3HU (30POBOE MMUTAHHE,
coOIoOficHHEe TUTHEHUYECKHUX MPAaBWJI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHass (Qu3MUEcKash aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOIO W KOMIIETCHTHOTO
OTHOIIICHHUS K COOCTBEHHOMY (DPM3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MMOHMMAHME LEHHOCTH MPaBWJ HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€301acHOro
MIOBE/ICHUS B CUTYalLlUsIX, YTPOKAIOIIUX 310POBBIO U KU3HU JIFOJIEH;

OCO3HAaHHE IMOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJIEHUS aJIKOTroJid,
HapKOTHUKOB, KYpPEHHUS);

6) TpyA0BOro BOCIIUTAHUSA:

TOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYAOIt00He;

TOTOBHOCTb K aKTHBHOH JI€SITEIbHOCTH TEXHOJIOTUYECKOM U COIIMAIbHOM HAIlPaBI€HHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIONHSThH TAKYIO IEATEIHHOCTH;

HMHTEpEC K pa3jMuHbIM cdepaM NpodeccHuOHANbHON AesTeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOpP OynyIiel mpodeccruu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHI0O U CaMOOOpA30BaHHMIO HAa MPOTKCHUU BCEH
KU3HU;

7) IKOJIOTHYECKOr0 BOCTIMTAHUSA:

9KOJIOTHYECKHU 11eJIecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTMYECKOW KYJIBTYphl: HMPUOOpETEHHE OIbITa IJIAaHUPOBAHUS
MOCTYIIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUMN JJI OKPYKaIOIIEH Cpeibl;

0CO3HAHHE TTI00ANBHOTO XapaKTepa KOJIOTHYECKUX Mpo0eM U MyTel UX pelIeHus;

CIIOCOOHOCTH MCMOJIB30BaTh MpUOOpETaeMble MPU U3YUYEHUU OMOJIOTHM 3HAHUS U YMEHUS
IPU PEUICHUU TNPOOJIEM, CBSA3aHHBIX C PAlMOHAIBHBIM IPUPOIONOIB30BAHUEM (COONIIOCHHE



IIpaBWJI TIOBEJIEHUS B NPUPOJE, HANPABIEHHBIX HAa COXPAHEHHUE PAaBHOBECUS B 3KOCHCTEMAX,
OXpaHy BUJIOB, SKOCHCTEM, OHOchephl);

AKTUBHOE HEINPUATHE JCUCTBUM, NMPUHOCAIIMX BpEJ OKPYXKAIOUIEH HPUPOJHOU CpEXE,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JEUCTBUN U NIPENOTBPALLATD UX;

HaJIW4ue Pa3BUTOrO HKOJIOTMYECKOrO MBIIUICHUS, 3KOJOTUYECKON KYNbTYpbI, OIbITa
NEATENBHOCTH  DKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHUS pPYKOBOJACTBOBATbCS HMMH B
[IO3HABATEIbHOM, KOMMYHHMKAaTHBHOM M COLMAJIbHOM IPAKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MIPaKTUYECKON AESITENBHOCTH IKOJIOTMUECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsI HAaykM U OOILIECTBEHHOW TNPAaKTUKH, OCHOBAaHHOIO Ha JAMAlore KyjbTyp,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B OJIHUKYJIHTYPHOM MHUPE;

COBEPLICHCTBOBAHUE A3BIKOBOM M YATATENIBCKON KYJIBTYPBI KaK CPEICTBA B3AUMOACHCTBUS
MEX/1Yy JIFOJIbMU U TIO3HAHMS MUPA;

MOHMMaHHe cHenu@uKy OUOJOrMM KaK HayKH, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PalMOHAIBbHOTO HAYYHOI'O MBILIUIEHHUS, CO3/IaHNUHU LIEJIOCTHOTO MPEACTABIEHHS 00 OKpY’KaroIleM
MHUpE Kak O €IUMHCTBE IPHUPOJbl, 4YEJOBEKa M OOILIecTBa, B IO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH MPOOIEM COXpaHEHUS IPUPOTHOTO PABHOBECHS,

yO0e:XIEHHOCTh B 3HAYMMOCTH OMOJIOTUU I COBPEMEHHOW LMBHUIM3ALMU: 00ecreueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAMIMHBI, CO3JaHUE MEPCHEKTUBHBIX OMOTEXHOJIOIMM, CIIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, IOUCKA MyTeH BBIXOJa U3 II100AIBHBIX
HKOJIOTUIECKHUX TPOOIeM 1 00eCIieYeHus Iepexoaa K yCTOWIMBOMY Pa3BUTHIO, PAIMOHATBHOMY
HCHOJIb30BAHUIO IPUPOAHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHWM B IIEJIAX MOBBILIEHUS OOIIEH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTaBHOM YacTH ()YyHKIIMOHAJILHOU
IrPaMOTHOCTH Oo0y4aronuxcs, GopMUpyeMoil pu U3y4yeHUH OUOJIOTHH;

MIOHMMAHHME CYIIHOCTH METOJOB IIO3HAHUS, HCIOJB3YEMBIX B ECTECTBEHHBIX HAYKax,
CHOCOOHOCTH WCHOJB30BAaTh IMOJydaeMble 3HAHUS Il aHalIM3a W OOBSICHEHHS SBICHUH
OKpY’KalOIIero MHUpa M MPOUCXOIAIIMX B HEM HM3MEHEHUH, yMEHHE JelaTb OOOCHOBaHHBIE
3aKJIIOYEHHUS HA OCHOBE HAayuyHbIX (D)AaKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BaTh OMOJIOIMYECKHE 3HAHUS JJIs pelIeHUus
po6JIeM B peasibHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTH Hay4YHOH JEeSATENbHOCTH, TOTOBHOCTh OCYILECTBISATH MPOEKTHYIO U
HCCIIEI0BATENIbCKYIO ACSITEIHOCTh MHAUBUYaIbHO U B TPYIIIIE;

TFOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
aKTUBHOMY TIIOJIYYEHUIO HOBBIX 3HAaHMM MO OHOJOTMM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysibTaThl OCBOCHHUS y4eOHOro mpenMera «buOJOrus» BKIIOYAIOT:
3HaUYUMBIC JUISI  (OPMHPOBAHUS  MHPOBO33PCHHSI  OOYYAIOIIUXCS  MEXKIUCIUILIMHAPHBIE
(MexxIIpeIMETHbIE) 00IIeHAYYHbIE TOHATHUS, OTPaXKaloIe IeJTOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/IOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHsI,
SBJIEHUE, TPOIECC, CHCTeMa, HAay4YHBIH (akKT, MPHUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusi, UCCIEAOBaHNUE, HAOIIOJEHUE, N3MEPEHUE, SKCIIEPUMEHT U JAPYTuX), YHHUBEpCAJIbHbIE
yueOHble JeHCTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATUBHbIC, PEryISTHUBHBIC), 0OECIIeUnBaIOIINe
(dhopmupoBanre (QyHKIIMOHAIBHON T'PAMOTHOCTH U COIMAILHOW KOMIIETCHIIMU OOYYaroIIuXcs,
CIIOCOOHOCTH oOyyarouxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCUUIIIMHAPHBIE,



MHPOBO33PEHUYECKHUE 3HAHUS W YHUBEpCAlbHbIE YdeOHBbIe ICHCTBUS B IO3HABATEIBHOW U
COLIMAJIbHON MTPAKTHKE.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS IMPOTPAMMBI CPEIHEro o0IIero oOpa3oBaHUs
JIOJKHBI OTPAKATh:

OBiageHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH I€HCTBUSIMU:

1) 6a3oBbIe JJOrHYecKUe JIeHCTBUS:

CaMOCTOSITENIEHO (pOpMyIHpOBaTh M aKTyadu3WpoOBaTh NpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOSHUH 3HAHUM MPUEMBI IOTUYECKOT0 MBIUICHHS (aHAIN3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(pUKAIMK, OOOOIIEHUS), PACKPBIBATH CMBICT OHOJOTHUECKHX MOHATHN
(BBIOEISITh UX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMU IMOHSATUSIMU);

OTIpeeNATh LEeNH JeATeIbHOCTH, 3ajJaBas MapaMmeTpbl U KPUTEPUU HX JIOCTHXKEHUS,
COOTHOCHUTH Pe3yJIbTAThI IEATEILHOCTH C MIOCTABICHHBIMHU IIEIISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHATHS ISl OObSICHEHHUA (DAaKTOB U SIBICHUH KUBOU
TIPUPOJIBI;

CTPOUTD JIOTHUECKUE PACCYXACHUS (MHIYKTUBHbIE, JeTyKTUBHBIE, TI0 AaHAJIOTHH ), BBISBIISATH
3aKOHOMEPHOCTH W MPOTUBOPEUHSI B PACCMATPUBAEMBIX SIBIICHUSX, ()OPMYITUPOBATH BBHIBOJBI U
3aKJTIOUYCHHUS,

MIPUMEHSITh CXEMHO-MOJICIbHBIE CPEJICTBA JIJISl MPEICTABICHUSI CYIIECTBCHHBIX CBSI3EH W
OTHOIICHUN B M3y4aeMBIX OMOJOTMYECKUX OOBEKTaX, a TakKKe MPOTUBOPEUYUN Pa3HOTO poja,
BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaTbIBaTh IUIaH peUIeHHs MPOOIEMBI C YUETOM aHAIN3a UMEIOLINXCA MaTepUAIbHBIX
¥ HeMaTepUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B ACSITEIbHOCTb, OLEHUBATH COOTBETCTBHE PE3yJIbTATOB IIEIISM,
OIICHUBATH PUCKU MOCIICICTBUN ACITCILHOCTH;

KOOPJIUHUPOBATh M BBIMOIHATH, PAa0OTy B YCIOBHUSIX pPEalbHOTO, BHPTYadbHOTO H
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH )KU3HEHHBIX POOIEM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE IeHCTBUS:

BJIa/IeTh HABBIKAMH y4EOHO-UCCIIEOBATENBCKON U MPOEKTHOW NEATEeIbHOCTH, HABBIKAMU
paspemeHus mpodsieM, CrocCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOMCKY METO/IOB
peIlIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHBIC BHJBI ACSATCILHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €Tr0
WHTEPIPETAINH, TPEOOPA30BAHUI0 M MPUMEHEHUIO B yUEOHBIX CHUTYalMsX, B TOM YHCJE MpU
CO3aHHUH YYEOHBIX U COIMAILHBIX MIPOCKTOR;

(hopMUpOBaTh HAYYHBIA THUI MBIIUICHUS, BIAACTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU
TOHSTHSIMA W METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTEIBHON NEATEIHHOCTH U
KU3HEHHBIX CUTYalUsIX;

BBISBJISITh MPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJM3WpPOBaTh 3aJady, BBIIBUTATh
TUNoTe3y €€ peleHus, HAX0IUTh ApIYMEHTHI 1JIs I0Ka3aTeNIbCTBA CBOUX YTBEP KICHUI, 3a/1aBaTh
napaMeTpsl U KPUTEPUHU PEIICHUS;

aHAJIM3UPOBATH MOJIYYE€HHBIE B XOJI€ PEIICHUS 3a]Ia4M PEe3yIbTaThl, KPUTUUECKU OLIEHUBATh
WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh PUOOPETEHHDIH OIIBIT;

OCYILECTBIIATh IIE€JICHANPABICHHBIN MMOMCK IEepeHoca CPelICTB U CHOcOoOOB NEHCTBUS B
po¢eCCHOHANTBHYIO CPENY;

yMETh TEpPEHOCHTHh 3HAaHWsS B TO3HABATEIbHYIHD U  MPAKTUYECKYH  00JacTH
KHU3HECSATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;



BBIJIBUTaTh HOBBIE MJEH, Mpe/ularaTb OPUTMHAJIBHBIE MOJXOABI M pEIIeHHs, CTaBUTh
po0GJIeMBI U 3a/1a4H, TOMYCKaIOIUE aIbTEPHATUBHbIE PEIICHHUS.

3) padora ¢ nngopmanueii:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAaX HH(popmanuu (Tekcte yueOHOro mocoows,
HAyYHO-TIOMYJISIPHON JHMTEpaType, OMOIOTHYECKUX CIOBAPSIX U CHPABOYHHUKAX, KOMIIBIOTEPHBIX
0azax maHHbIX, B VHTepHere), aHaIM3UpOBaTh WHGPOPMAILMIO Ppa3IUYHBIX BUIAOB U (opm
IIPEICTABIEHUS], KPUTUYECKHU OLIEHUBATh €€ TOCTOBEPHOCTh U HETIPOTHBOPEUUBOCTD;

(GbopMynIMpOoBaTh 3ampOoChl M NPUMEHATh Pa3IUYHbIE METOABI NPHU IMOUCKE U OTOOpe
Ouosoruveckoi nHGOpMaIMU, HEOOXOUMOH JIJIsl BBITIOJIHEHUS yUeOHBIX 3a/1a4;

pUOOpETaTh OMNBIT HCHOJIb30BAHUSA HH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPLIECHCTBOBATH KYJIBTYPY aKTUBHOT'O MCIIOIb30BaHUS PA3INYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO BBIOMpaTh ONTHMANbHYIO (OpMY TMPEACTaBICHUS OHUOJOTHYECKON
nHpopManuu (cxemsl, rpaduKy, TuarpamMMbl, TaOJIHUIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAy4YHBI S3bIK B KauyecTBE CpPEACTBa MpH paboTe ¢ OHOIOrM4ecKoi
uHpoOpManKeil: TPUMEHITh XUMHUYECKHe, (PU3MUeCKue M MaTeMaTHYeCKHe 3HAKH M CHMBOJIBI,
¢dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATIISIITHOCTH;

BIaJe€Th HaBbIKAMU pACIO3HABaHUS M 3alUThl  HMHQOpPMaLuH, HHPOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OgiaieHNe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBHSIMU:

1) oomenne:

OCYILECTBIISATh KOMMYHHMKALIUU BO BcexX cepax KU3HM, aKTUBHO Y4acTBOBATh B JHAIOre
WIM JUCKYCCHM IO CYLIECTBY 00CYXJIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBaTh
CYXKJIEHUS] OTHOCUTEJIbHO BBINOJHEHUS IMIpejlaraeMoil 3aJayd, YYWThIBaTh WHTEpPECH U
COIJIaCOBAaHHOCTb MO3UIUI IPYTrUX YYaCTHUKOB JUAJIOTa UM JUCKYCCHH);

pacrno3HaBaTh HeBepOaJlbHbIe CpEACTBA OOLICHMS, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, PEATNIOCHUIOK BOZHUKHOBEHHUSI KOH(PJIMKTHBIX CUTYaIlUi, yMETb CMATYATh KOH(DIUKTH 1
BECTH NIEPETOBOPHI;

BJIQJETh PA3IMYHBIMU CHOCOOaMM OOIIEHHS W B3aUMOJEHCTBUSA, TOHMMATh HAMEPEHUS
JPYTUX JIO/IeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (hopme
(hopMyIIMpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAasI 1eSITeIbHOCTh:

MMOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M WHIAMBUAYAIbHON pabOThl Mpu
peleHn OGMoJI0ruyeckon mpodiaeMbl, 000CHOBBIBATh HEOOXOAMMOCTb MIPUMEHEHHS I'PYIOBBIX
(hopM B3aMOJEHCTBUS PU pEeLICHUH y4eOHO 3a1auu;

BbIOMPATh TEMAaTUKy U METOABI COBMECTHBIX JACUCTBUH ¢ y4éTOM OOIIMX HMHTEPECOB, U
BO3MOKHOCTEH KayK0I0 4jeHa KOJIJIEKTHUBA;

IPUHUMATh IIeId COBMECTHOM JAEATEIbHOCTH, OPraHU30BBIBATb U KOOPIAMHHUPOBATH
JIEUCTBUA 110 €€ IOCTUKEHHIO: COCTABIISITh IUIAH JEUCTBUM, paCIPEAEIATh POJIU C Y4ETOM MHEHHI
YYaCTHUKOB, 00CYXIaTh Pe3yIbTaThl COBMECTHOW pabOTHI;

OLIEHUBATh Ka4eCTBO CBOErO BKJIAJA U KaKIOI'0 Y4aCTHHKA KOMaH]bl B OOLIUI pe3ysbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

IpejularaTb HOBbIE IPOEKThI, OLEHUBATh MJIEU C MO3ULHHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh IO3UTUBHOE CTPATETMUECKOE IIOBEJCHHE B PA3JIMYHBIX CUTyalMsIX,
MIPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBiageHne yHMBepPCAJIbHBIMHU PeryJ/JsiTABHBIMY /ICHCTBUSIMU:

1) camoopranmu3anus:



WCTIONIb30BaTh OWMOJOTMYECKHE 3HAaHWs MM BBIABICHUS NPOOIEM M WX pEIIeHUs B
KU3HCHHBIX M YUYCOHBIX CUTYAIHIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUH 11E€JICBbIC M CMBICIIOBBIC YCTAHOBKH B CBOMX
JEUCTBUAX M TMOCTYMKaX MO OTHOLICHWIO K JKUBOW MPHUPOJE, CBOEMY 3I0POBBIO U 340POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITEIBHO OCYIIECTBISATh MO3HABATEIBHYIO NIESITEIIBHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh H (POPMYIUPOBATH COOCTBEHHBIC 33/Jlauyd B OOPa30BATEILHOW JEATEIHHOCTH H
KU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITENILHO COCTABIIATH TUIAH PEIICHHsS MTPOOIEMBbI ¢ Y4ETOM UMEIOIINXCS PEeCypCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIMTOYTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYaIIUSIM;

pacHMpsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JIenaTh OCO3HAHHBIM BEIOOD, apTYMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (JOPMHUPOBAHUIO M TIPOSIBICHHUIO IIIMPOKON IPYIUIIUU B PA3HBIX 001aCTIX
3HAHMA, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JTaBaTh OIIEHKY HOBBIM CHUTYAalLlMsSIM, BHOCUTb KOPPEKTUBBI B AESTEIbHOCTb, OLIEHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIa/I€Th HABBIKAMH MO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeWCTBUN
Y MBICIIUTENIBHBIX MPOIIECCOB, UX PE3yIbTATOB U OCHOBAHHMIA, HCIIOJIB30BATh MPUEMBI pedieKkcun
JUTSL OLIEHKU CUTYaIlH, BIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHIDKCHHIO;

MIPUHUMATh MOTHUBBI U ApTYMEHTHI APYTUX MPU aHAIHU3E PE3yIbTaTOB IEITeIbHOCTH;

3) npuHsATHE CeOs M IPYTrUX:

MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEJOCTAaTKU M JOCTOMHCTBA;

MIPUHUMATh MOTUBBI M ApTYMEHTBI APYTUX MPU aHATU3E PE3YJIbTATOB JEATEIbHOCTH;

MpU3HABATh CBOE MPaBO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIMU JPYrOro YeIoBeKa.

HNPEIMETHBIE PE3YJIbTATHI

[IpenmetHbie pe3ynbTaThl ocBoeHUs nporpaMMbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue A yueOHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHUS U
crocoObl JEHCTBUM 1O OCBOCHHIO, HMHTEPHpPETAlMUd W MpeoOpa3oBaHHUIO 3HAHUM, BUABI
JEeSITeTbHOCTH TO MOJyYEHHI0O HOBOTO 3HAHUS M MPUMEHEHMIO 3HAHMM B Pa3IMYHBIX Y4eOHBIX
CUTYalUsIX, @ TAK)KE B peabHbIX KU3HEHHBIX CUTYallUAX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IIPEIMETHBIEC PE3YJIbTAThl MPEACTABICHBI 10 r0JjaM 00yUeHHS.

[IpeameTHBIC pe3ynbTaThl OCBOSHHUS yueOHOTO npeameTa «buosorusy ¢ 10 Knacce nOMKHBI
OTpakaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MECT€ U pOJU OHOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
Hay4YHOI'O MUPOBO33PEHUS, O BKJIAJI€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosioruu, PyHKIIMOHAIEHONW T'PAMOTHOCTH YeJIOBEKa JUIsl peIliCHHs )KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh COJEPKaHUE OMOIOIMYECKMX TEPMHHOB M MOHATUMN: KU3Hb, KJIETKA,
opranus3M, MeTab013M (0OMEH BEIIeCTB 1 IMPEeBPAIICHUE YHEPTHH ), TOMEOCTa3 (CaMOpeTyIsius),
YPOBHEBasi  OpraHu3alys  KHUBBIX  CHCTEM, CaMOBOCHpPOM3BEACHHE  (PENpOAYKLUS),
HACJEICTBEHHOCTh, U3MEHUYMBOCTb, POCT U Pa3BUTHUE;

yYMEHUE u3jaraTb OUOJOrMYECKHE TEOpuH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAas,
LIEHTpaJibHasl JorMa MoJIeKyJsspHOM Ouosiorun), 3axkonbl (I'. Mennens, T. Moprana, H. W.



BaBuiiosa) u yuenus (o neHTpax MHOroo0pa3usi M MPOUCXOKICHUS KyJIbTYpHbIX pacTeHuit H. 1.
BasuinoBa), onpeaensaTs rpaHulbl UX IPUMEHUMOCTHU K KHUBBIM CUCTEMAM;

yMEHHUE BJaJleTh METOJaMHM HAy4YHOTO TO3HAHUS B OMOJIOTMHU: HAOIIOJCHHUE M ONMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUHM, OpraHu3alus M TNpOBeACHHE OHOIOrHYECKOro
OKCIIEPUMEHTA, BBIABM)KEHHE THUIIOTE3bl, BBISABICHHUE 3aBUCUMOCTU MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJIyYEHHBIX PpEe3YJbTaTOB, HCIIOJIb30BAHHBIX HAyUYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHUE JI€JIaTh BBIBO/bl HA OCHOBAHUU IOJTY4YEHHBIX PE3YJIBTATOB;

YMEHHUE BBIAECIATh CYHUIECTBEHHBIE MPU3HAKUA BUPYCOB, KIETOK MPOKAPUOT U YKApHOT,
OJITHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH IPOLIECCOB: 0OMEHA BEIIECTB U
MIPEeBpPAILEHUS] SHEPTUU B KieTKe, (OTOCHHTE3a, IUIACTUYECKOTO0 M HHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MUTO3a, MEW03a, OIUIOJ0TBOPEHUS, Pa3MHOXKEHUS, UHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE TPUMEHSTH MOJIyYeHHBIC 3HAHUS JJIi OOBSICHEHUS! OMOJOrMYECKHX MPOIECCOB U
SIBJICHUH, 1151 IPUHATHUS MIPAKTHUECKUX PEUICHUI B MOBCETHEBHOM KU3HHU C LENbIO 00ecTieueHus
0€30MIaCHOCTH CBOETO 3[0POBbS W 3/I0POBbSl OKPYXKAIOIIUX JIOJEH, COOIIONEHUS HOPM
IrPaMOTHOTO TOBEACHHUS B OKpY)KaloIllled MPUPOAHON cpene, MOHUMaHUE HEOOXOJUMOCTU
WCTIOJIB30BAHUS JOCTHKCHUH COBPEMEHHOW OMOJOrMHM M OMOTEXHOJOTHUH JJIsl palMoOHATIBHOTO
MIPUPOJOTNIOIB30BAHUS;

YMEHHME peIlaTh 3JE€MEHTapHble TIE€HETHMYECKHE 3aJadl Ha MOHO- WU JAUTHOpHUIIHOE
CKpEIIMBaHKE, CIEIUICHHOE HACIEI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIIMBAHHUS
JUISL TIpE/ICKa3aHus HaclIeZ0BaHNS IPU3HAKOB y OPraHU3MOB;

YMEHHE BBIMOJHATH J1a00paTOpHble M MpaKTHUYecKue padoThl, cOOMIOAaTh MpaBuia MpPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKHU OLIEHWBAaTh M HWHTEPIPETHPOBATH WH(MOPMAIHUIO OHOJIOTHYECKOrO
COJIEp)KaHUs, BKIIIOYAIOILIYIO TICEBJOHAy4YHbIE 3HAHMS U3 pa3jIMYHbIX HMCTOYHUKOB (CpelacTBa
MaccoBOi MH(pOpMaINK, HAYYHO-TIONYISPHbIE MaTEepHalbl), STHUECKHE aCTIEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OMOJIOTUH, MEIUITUHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE NHCHMEHHBIE U YCTHBIE COO0OImIeHus, 00001as
OMOJNIOTHYECKYI0 HWH(POPMALMI0O W3 HECKOJIBKMX HWCTOYHHKOB, T'PAMOTHO HCIOJIH30BATh
MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenmMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorusi» ¢ 11 kaacce n0TKHBI
OTpakaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MecTe W POJM OMOJIOTMHM B CUCTEME HAY4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
Hay4YHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uosioruu, PyHKIIMOHAILHONW T'PAaMOTHOCTH YeJIOBeKa JUIsl pellieHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPhIBATh CO/ICPKAHUE OMOTOTUYECKUX TEPMUHOB U MOHSITHIA: BUJI, IOMYJISLIMS,
reHooHA, SBONIONMS, JBUXKYIIHE CHIBI ((aKTOPbl) SBOJIOIUH, MPUCTIOCOOICHHOCTD
OpraHu3MOB, BHJ000pa3OBaHUE, OKOJOrHMUecKHe (HaKTOpbl, HKOCUCTEMA, IPOIYLCHTHI,
KOHCYMEHTBI, PeIyLIEHTHI, LIEMU MUTaHHs, YKOJIOTHYECKasi MUpamMuia, OMoreoreHos, ouocdepa;

yMEHHME Hu3JlaraTh Ouosoruueckue Teopuu (9BomronuoHHas Tteopus Y. [lapBuna,
CHUHTETUYECKAasl TEOPUS SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAsiiieBoro cxoacrtsa K. M.
bapa, depenoBanus riaBHbIX HampaBieHu u nyrted s3Bomonnu A. H. CeBepuioBa, ydeHUsI O
6uocdepe B. . BepHasickoro), onpenensars rpaHUIbl UX TPUMEHHUMOCTH K )KUBBIM CHUCTEMAaM;

yYMEHHE BJa/IeTh METOJAaMH HAay4yHOTO MO3HAHUS B OMOJIOTMU: HAONIOACHHE U ONHCAHUE
KMBBIX CHCTEM, TIIPOLIECCOB M SIBIICHHWH, OpraHM3alus W TMPOBEJCHUE OHOJIOTHYECKOTrO
SKCHEPUMEHTA, BBIIBUKEHUE THUIOTE3bl, BBISIBICHUE 3aBUCHUMOCTU MEXIY HCCIEAyEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE TNOJTYUYEHHBIX PE3yIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHSATHIA,
TEOPHI U 3aKOHOB, YMEHHE JI€JIaTh BbIBO/Ibl HA OCHOBAHUH MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIENATh CYIIECTBEHHbIC IPU3HAKH CTPOCHUS OMOJIOIMYECKUX 0OBEKTOB: BUJIOB,
MOMYJISILIUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOTeOlEeHO30B U HIKOCHUCTEM,



O0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BU000pa30BaHusl, TPUCTIOCOOIIEHHOCTH OPTaHW3MOB, JCUCTBUS KOJOTHUYECKHX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BELIECTB U IOTOKA YHEPIUU B SKOCHCTEMAaX, aHTPOIIOI€HHBIX N3MEHEHUI! B
HKOCHCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OHWOTCOXMMHYECKHX IIMKIOB B
ouochepe;

YMEHHE MPUMEHSTh TOITYYCHHBIC 3HAHUS U OOBSICHEHHs OMOJIOTHYECKUX IPOIECCOB U
SIBIICHUU, JJIs1 IPUHSTUS MPAKTUYESCKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C LIEIbI0 00eCIeYeHUs
0€30I1aCHOCTH CBOEr0 37I0POBbS U 3/I0pOBbsSl OKPYXKAIOLUX JIIOJEH, COONIOEHUs HOPM
IPaMOTHOTO TIOBEJIEHUS] B OKPYXaOIIeH NPUPOIHONW cpeae, MOHMMaHUE HEOOXOJUMOCTH
HCIIOJIb30BaHUS JOCTH>KEHUH COBPEMEHHOM ouosorun s PaLMOHAIBHOTO
MIPUPOJIOTIONE30BAHMS;

YMEHHUE pelllaTh 3JIeMEHTapHble OMOJOrMUYECKHE 3a/ladyM, COCTaBJIATH CXEMBbl IepeHoca
BEILIECTB U SHEPIUU B IKOCUCTEMAX (LIETIH MUTAHUSA );

YMEHHUE BBINOJHATh Ja0OpaTOpPHBIE M NpaKTHYECKUue paboThl, cOONMOAaTh MpaBuia MpU
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0OBAHHEM;

YMEHUE KPUTUYECKH OLIEHUBAThb M HHTEPHPETHUPOBATH HMH(OPMAIHMIO OHOIOIMYECKOTrO
COJICpKaHMS, BKJIIOYAIOUIYIO TCEBJAOHAYYHbIE 3HAHUS W3 PA3IMYHBIX MCTOYHUKOB (CpeacTBa
MaccoBoil MH(pOpMaIMM, HAyYHO-TIONMYJIAPHBIE MaTepuaibl), paccMaTpuBaTh IJI0OAIbHbIE
HKOJIOTUYECKHE MPOOJIEMBI COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOIIECHHIO K HUM COOCTBEHHYIO
MO3MILIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCbMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTHYECKYI0 HMH(QOPMALIMI0O W3 HECKOJbKMX HCTOYHHUKOB, TIPAMOTHO HCIOJIb30BaTh
MOHATUIHBIN armapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumenoBanue pa3aejioB 1 TeEM nudpoBbie
Ne ni/m P Konrtpoasnbie | IIpakTnueckue (nup )
NMPOrpamMMblI Beero odpa3oBaTejibHbIE
padoTsbI padoThbI
pecypcsl
bubmunorexa IHOK
! brosorus kax Hayka 2 05 05 https://m.edso0.ru/7f41c292
2 JKuBble cCHCTEMBI M KX OpraHU3aLHs 1 bubmmorexa [OK
p I https://m.edso0.ru/7f41¢c292
. bubnuotexa [JOK
3 XVWMHUYECKUHN COCTAB U CTPOEHHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
bubnunorexa LIOK
4 KuznenesTeabHOCTh KIETKH 6 0.5 httos://m.edsoo.ru/7f41c292
5 Pa3sMuoxeHne 1 HHANBUAYaTbHOE Pa3BUTHE 5 1 bubnunorexa LIOK
OpraHU3MOB https://m.edsoo0.ru/7f41c292
6 HacnencTBeHHOCTH U N3MEHYUBOCTD 8 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexnuust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
bubnunorexa LIOK
8 Pesepsroe Bpems ! ! https://m.edsoo.ru/7f41¢c292
OBHIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 34 2 4
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
but6mmoreka [IOK
1 : 1
IBOIONHOHHAA GHOTOTHA 9 0.5 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U Pa3BUTHE )KU3HU HA 9 05 05 bu6muoreka [IOK
3emite ' ' https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
3 OprauH3MBl H OKpykaioluas cpesa > ! https://m.edso0.ru/7f41cc74
Bbu6moreka [JOK
4 Coo011ecTBa v 9KOJIOTHUECKHUE CUCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
bubmuorexa [JOK
> Peseparioe Bpems 2 ! https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O
. 34 2 2.5
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HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Koan4yecTBo yacoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie | IlpakTHueckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoTsI padoTsI
pecypchbl
buonorus B cucteme Hayk. bu6nmoreka [IOK
1 MeTo/1bl TO3HAHUS KUBOM 1 https://m.edso0.ru/863e6122
HPUPOJIBI https://m.eds00.ru/863e632a
[IpaxTrueckas padora Ne 1
«Hcrionb30BaHMe Pa3IMIHBIX
2 METOJOB MPU U3yYECHUU 1 0.5 0.5 bubmmorexa [TOK
FIOB TIpH 13y ' ' https://m.edso00.ru/863e6122
OMOJIOTHYECKUX 00BEKTOBY
CrapToBas KOHTpoJIbHas paboTa
3 buonoruyeckue cucTeMsl, 1 bubmuorexa [JOK
MPOLECCHI U UX U3YUYEHHE https://m.eds00.ru/863e6564
4 XUMHUECKUH cocTaB KIeTku. Bona 1 bu6mmoreka [JOK
W MUHEpPAJIbHBIE COJIN https://m.edso0.ru/863e674e
but6mmoreka [IOK
b . 1
> ek, Coctas u cTpoeHie Geikon https://m.eds00.ru/863e6b72
depMeHThI — OMOJIOTHYECKHE
karanu3atopsl. JlabopatopHas
5 pabora Ne 1 «3yuenue 1 05 bu6nmnoreka [IOK

KaTaJUTUYECKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpe aMUIIa3bI
WJIU KaTajasbl)»

https://m.edsoo.ru/863e6b72
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but6mmoreka [IOK

! YTReBORkL JIHIHAL https://m.eds00.ru/863e6870
bu6moreka [IOK
8 HyxnenHosbie kHCTOTEL AT https://m.edso0.ru/863e6d5¢c
9 Hcropus u MeTOABI U3yUYECHUS bu6muoreka [IOK
kieTku. Knetounas teopust https://m.edso0.ru/863e6e88
10 KireTka xak mesocTHas >KuBas
cUCTEMA
CrpoeHne 3ykapuoTH4eCKOU
kieTku. JJaboparopHas padora Ne 2
«M3yueHue cTpoeHHs KIETOK bubnuorexa [JOK
11 pacTeHMi, ’KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax 1 ux
OIHCaHUE»
but6mmoreka [IOK
12 Omen BemecTs wm MeTadosM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 dotocmrres. Xemocires https://m.edso0.ru/863e7c98
DHepreTUIecKuii 0OMeH.
14 Jlnarsoctuuyeckasi KOHTPOJIbHAs 0.5 Bubmmoreia LIOK
https://m.edso0.ru/863e7aae
pabora 3a | mosnyroaue
JKU3HEHHBIN LUK KIETKU.
Jenenue kmetku. MuTos.
15 JlaboparopHas pabota Ne 3 05 bu6nmnoreka [IOK

«Habmroneare MuTO3a B KIIETKAX
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIpEnapaTax»

https://m.edso0.ru/863e7dc4
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16 buocunres 6enka. Peakius bubmuorexa [IOK
MaTpUYHOTO CUHTE3a https://m.edso0.ru/863e796e
bu6moreka [IOK
17 Tpancaiumt — buocurtes benxa https://m.edso0.ru/863e796e
18 Hexnetounsie hopMbl KU3HH — bu6mmoreka [JOK
BHUPYCBI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 @OpMBI pa3sMHOKEHHUS! OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
but6nmoreka [JOK
20 Meii
cnos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
21 JIaGopatophas pabota Ne 4 05 bu6mmoreka [IOK
«M3ydeHne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIperapaTax»
29 NupuBunyansHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436
I'enetnka — Hayka o
23 HACJIEJICTBEHHOCTH U bubnmorexa LIOK
https://m.eds00.ru/863e8612
W3MEHUUBOCTH
3aKOHOMEPHOCTHU HACleAOBaHUS
24 Mpu3HaKoB. MoHOTHOpUIHOE bubmmorexa [JOK
P ' pr https://m.edso0.ru/863e8878
CKpEellUBaHNE
UTUOPUIHOE CKPEIIUBAHUE.
A PUA petl bubmuorexa [IOK
25 3aKOH HE3aBUCUMOI'0

HacJICAOBaHUA ITPU3HAKOB

https://m.edso0.ru/863e89a4
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CuersieHHOE HacleJOBaHHe
npu3HaKkoB. JlabopartopHas padota
Ne 5 «M3yuenue pe3ynbTaToB

but6mmoreka [IOK

26 MOHOTHOPUAHOTO U TUTHOPUITHOTO 0.5 https://m.edso0.ru/863e8c60
CKpEIIUBaHUA Y IPO30(UITBI HA
TOTOBBIX MUKPOIIpEIIapaTax
97 I'eneruka nosa. Hacnenoranue bubmuorexa [JOK
IIPU3HAKOB, CLECIICHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
N3menunBocts. HenacnencreenHas
M3MEHYMBOCTH. JJabopaTtopHas
pabota Ne 6. Mzyuenue bu6mmoreka [JOK
28 . 0.5
MOIU(PHUKAITMOHHON H3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO Psiia
Y BapUalMOHHOW KPUBON»
HacnencTBenHass '3MEHYMBOCTD.
JlaGopaTopHnas pa6ota Ne 7. bu6mmoreka [IOK
29 . 0.5
«AHaAIN3 MyTauil y 1po30QpUIIbI https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOTIpEnapaTax»
but6mmoreka [JOK
30 Peneriica uenosexa https://m.edso0.ru/863e8d78
31 Cenekius Kak HayKa M MPOIECC bubmmorexa [IOK
https://m.eds00.ru/863e9214
KonTponbhas pabora o teme
32 «HacnencTBeHHOCTD 1
W3MEHYMBOCTH OPTaHU3MOBY
(Mtorosas)
33 MeTobl U JOCTUKEHUSI CENIEKIIUU but6mmoreka [IOK

paCTeHI/Iﬁ N ) KMBOTHBIX

https://m.edsoo.ru/863e9214
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34 buorexHonorus kak orpacib 1 bu6nmoreka [IOK
MIPOU3BOJCTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYUEHUKA
1) buomorus, 10 xaacc/ ITonomapésa N.H., Kopuunosa O.A., Jlomununa T.E.; mox
penaxiueii [Tonomapénoit M.H., OG1iecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
Wznatenbckuii nentp «BEHTAHA-T'PA®y»; AkiimonepHoe o01IecTBO
«M3narensctBO «lIpocBemenne»
2) buomnorus, 10-11 kmaccsl/ Auapeesa H. /1., O0iecTBO ¢ OrpaHHYCHHOM
otBeTcTBeHHOCThIO « O] MHEMO3MHA»
3) buomnorus, 11 kiacc/ IMaceunuk B.B., Kamenckuii A.A., Pyounos A.M. u npyrue
/Tlon pen. I[Naceunuka B.B., AkunonepHoe o0miectBo «M3m1aTenbeTBoO

«IIpocBemienue».

METOJUYECKHUE MATEPHUAJIbI JUISA YYUTEJISL
1) Tlonomapesa U.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 10 kiacc.
Meroaundeckoe nmocodbue.- M., Benrtana - I'pad, 2019;
2) Tlonomapesa U.H., Kopuunosa O.A., Cumonosa JI.B. - Buomorus. 11 kiacc.
MeTtoaudeckoe mocooue.- M., Benrana - I'pad, 2019.
3) Ilonomapesa U.H. buonorus. 10 kinacc. Pabouas terpanb. — M.; «Benrana-I'pady.
4) Tlonomapesa M.H. buonorus. 11 knacc. Pabouast terpans. — M.; «BenTana-I'pad».
5) Peanu3auus 00pa3oBaTeNbHBIX IPOrPAMM €CTECTBEHHOHAYYHOM M TEXHOJIOTHYECKON
HaIPaBJIEHHOCTEN 110 OMOJIOTHUHU C UCTIOIb30BaHUEM 000pyA0BaHUA LieHTpa «Touka
pocTta»
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

1) Bubnuoreka nudppoBoro odpasoBaTeabHOro KouTeHrta: hitps://urok.apkpro.ru/ ;

2) ludposoii obpa3oBatenbHbIi pecype s mkon "Sxmacc: https://www.yaklass.ru/ ;

3) Poccuiickas asiekTpoHHas mikoda: https://resh.edu.ru/ ;

4) OOGpa3oBaTesbHas OHNANH-TUIATGOpPMA ISl IKOJIBHUKOB, UX POJUTEINICH U yUUTeNneH

"Vau.PY": https://uchi.ru/ ;
5) Supexc yueOnuk: https://education.yandex.ru/ ;

6) OOpa3oBaTebHBIN MOPTAN IS NOATOTOBKH K 3k3ameHam "Cram[ IA":

https://sdamagia.ru/
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