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IHOACHUTEJIbBHAA 3AIINCKA

[Tpu pa3zpaboTke nporpaMMbl o OUOIOTHH TEOPETUYECKYIO OCHOBY IS OIIPEIeICHHSI TIOIX0/I0B
K (OpPMHPOBAHUIO COAEpKaHUS ydeOHOro mnpeamera «buoOOTHS» COCTaBHIM: KOHIENTYaJbHBIC
nonoxxenuss ®I'OC COO o B3anM00OYCIOBICHHOCTH IIEJIeH, COMIepKaHMs, PE3yJbTaTOB O0yUYeHUs U
TpeOOBaHUI K YPOBHIO IOATOTOBKM BBITYCKHHMKOB, MOJOXEHHS 00 OOUIMX WENsiX M NPHHLIHUIAX,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CpefHero odiero oopasoBanus B Poccuiickoit
denepanyy, a TaKKe MOJI0KEHU O crienrpuke ONoIoruy, e€ 3HaYeHNH B IO3HAHUY KUBOW MPUPOJIBI U
o0ecrieyeHnr CYIIECTBOBaHMUS ueloBeYecKoro obmiectBa. CorjiacHO Ha3BaHHBIM MOJIOXKEHUSM,
OTpeJIeNIeHbl OCHOBHBIE (DYHKIIUH MTPOrPAaMMBI 10 OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouojoruu Ha€T MpeAcTaBiIeHUEe O Iesix, 00 oOuieil crpareruu oO0ydeHws,
BOCIIUTAHUS U Pa3BUTHA, 0OydYaIOUIMXCS CpeaCcTBaMU ydeOHoro mpenmera «buonorusy, onpenenser
00s13aTeNIbHOE TMPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpYy, paclpeleleHHue IO pas3fesiaM U TeMmaw,
PEKOMEHIYEMYIO TIOCIIEI0BATENbHOCTh U3YyUEHHs] Y4e€OHOro MaTepuana ¢ yu€ToM MEXIPEIMETHBIX 1
BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTUKHU 00pa3oBaTeNbHOTO npotiecca, BO3PACTHBIX
0co0eHHOCTEH 00yJarOIIIXCsl.

B mporpamme 1o OHOJIOTHH TaKKe YYUTHIBAIOTCS TPeOOBAaHUS K TUIAHUPYEMBIM JTMYHOCTHBIM,
MeTamnpeIMETHBIM U MPEIMETHBIM pe3yibTaTaM 00y4eHus B (pOpMHpPOBAHUH OCHOBHBIX BUJIOB Y4eOHO-
MO3HABATEIBHON JIEATETbHOCTH/YUeOHBIX JEHCTBUH OOYyJaromUXcs MO OCBOSHHIO COJACPIKaHUS
Ouooruueckoro oopazoBaHusl.

B mporpamme no Ouosorum (10-11 kmaccel, 0a30BbIl YpPOBEHb) pealu30BaH IMPUHIIUI
MIPEEeMCTBEHHOCTH B M3YYEHUU OMOJIOTHH, Oiiarogaps 4eMy B HEll MPOCMaTpUBAETCS HANPaBIEHHOCTh
Ha pa3BUTHE 3HAHWM, CBSA3aHHBIX C (OPMUPOBAHUEM ECTECTBEHHO-HAyYHOTO MHPOBO33PEHMS,
[IEHHOCTHBIX OPUEHTAIMI JTUYHOCTH, SKOJIOTUYECKOTO MBIIIJICHHS, TPEJICTABICHUI O 3I0pOBOM 00paze
KHU3HU U OEpeKHBIM OTHOLIEHUEM K OKpY:Karolllel npupoHoi cpeze. [loatomy Hapsay ¢ u3yueHueM
00111€0M0IOrMYECKUX TEOPUH, a TAKXKe 3HAHUI O CTPOSHHH KHUBBIX CUCTEM PA3HOT'0 paHra M CyIHOCTH
OCHOBHBIX IPOTEKAIOIIMX B HHUX I[POLIECCOB B MporpaMMe IO OWOJIOTUM YJAEJIEHO BHHUMAaHUE
HICIIOJIb30BAHUIO NIOJyUYEHHBIX 3HAaHUH B IOBCEIHEBHOM KU3HU JJISl PELICHNs IPUKIIAHBIX 3a/1a4, B TOM
yucie: Npo(UIAKTUKA  HACJIEICTBEHHBIX  3a00JeBaHUIl  4YeloBEeKa, MEIUKO-TE€HETUYECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMsI SKOJOTMYECKH L€IecO00pa3HOro IMOBEACHHUs B OKpYXKarolei
MIPUPOJHOM Cpelle, aHalu3a BIUSHUS XO3SIMCTBEHHOM JEATEIBHOCTH YEJIOBEKA HAa COCTOSIHUE
IIPUPOJHBIX U HCKYCCTBEHHBIX 3KOCHUCTEM. YCHUJIECHHE BHUMAaHMs K IPUKIATHOW HAIPaBIEHHOCTU
ydueOHoro mnpenmera «buosorus» TPOAUKTOBAHO HEOOXOIUMOCTBIO OOECIEYCHHS YCIOBUM ISt
pelieHust OAHOM M3 aKTyalbHBIX 3ajjad IIKOJIBHOTO OMOJIOTMYECKOTO O0pa3oBaHMs, KOTOpas
npenmnosiaraer (GOPMUPOBAHHE Yy OOy4aroOUIMXCs CHOCOOHOCTH aJanTUpPOBAaThCsl K U3MEHEHUSIM
JUHAMHMYHO Pa3BHBAIOIIETOCsS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpeaHero oOmEero ooOpa3oBaHus 3aHUMaeT BaxkHoe MecTto. OHa
obecrieunBaeT GopMHUpPOBaHKUE y 00yUaIOIIUXCS MPEJICTABICHUH 0 HAyYHOU KapTUHE MHUpPA, pacIIUpseT
1 00001IaeT 3HaHUs O )KUBOW IpUpoJie, €€ OTINYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpraHHU3allul U
HBOJIIOIUM, CO37a€T YCIOBMS JUIsl: TIO3HAHUS 3aKOHOB JKMBOM TNPHUPOABI, (OPMHUPOBAHUS
(YHKIIMOHATBHOW TPAMOTHOCTH, HAaBBIKOB 3/I0POBOTO U 0€30macHOro oopasa *HU3HHU, SKOJIOTHYECKOTr0
MBIIJIEHMS], IEHHOCTHOTO OTHOLIEHUS K )KMUBOW IPUPOJIE U YETOBEKY.

bonbiioe 3HadeHre OUONIOTHSI UMEET TaKKe JJIsi PEeIIeHUs BOCIUTATENbHBIX U Pa3BUBAIOLIUX
3aa4 cpefHero ooOmiero o0pa3oBaHHMs, COLMANM3alUM oOydaromuxcsa. M3yuenwe Ouonoruu
o0ecrieunBaeT yCJiOBHUS s (OPMUPOBAHUS  HMHTEJUIEKTYAIbHBIX, KOMMYHUKAIIUOHHBIX U
MH(POPMAIIMOHHBIX HABBIKOB, 3CTETHMUYECKOW KYJIBTYpbI, CIIOCOOCTBYET MHTETPAllUM OMOJIOTHYECKUX
3HAHUWA C TPEACTAaBICHUSAMHU M3 JPYrHMX Yy4YeOHBIX MpPEIMETOB, B YAaCTHOCTH, (U3UKH, XUMUU H
reorpaduu. Ha3BaHHbIE MMOJIOKEHUS O MpEJIHA3HAYEHUU Y4eOHOro mnpeaMera «bHoIorus» coCTaBUIN
OCHOBY [UIsl OIpeleseHus] TMOAXOAOB K OTOOpY M CTPYKTYPHUPOBAaHHUIO €ro COJEp:KaHus,
MIPEJCTABICHHOTO B IPOrpaMMe M0 OMOJIOTHH.

Ot6op conmepxanusi yueOHOTO Tpenmera «buosorus» Ha 0a30BOM YpPOBHE OCYIISCTBIEH C
MO3UIHK KYTbTYPOCOOOPA3HOTO MOIX0/a, B COOTBETCTBUH C KOTOPBHIM 00y4aloIIHecs T0JIKHBI OCBOUTh
3HaHUA W YMEHUS, 3HauUUMBble A1 (GOPMUPOBAHUSA OOULIEH KyIbTYpbl, ONMpPEENSIONINE aJeKBATHOE
MOBEJICHUE YEJIOBEKa B OKPYKAIOLIEH MPUPOJHOM cpelie, BOCTPEOOBAaHHBIE B TOBCEAHEBHOM KU3HHU U



MpaKTU4ecKor naearenbHocTH. Ocoboe MecTo B JITOW CHCTeME 3HAHWW 3aHUMAIOT DJIEMEHTHI
coJlepKaHUsl, KOTOPBIE CIIy)aT OCHOBOW uisi (OPMHUPOBAHHS TMPEACTABICHUNH O COBPEMEHHOM
€CTECTBCHHO-HAYYHOH KapTUHE MHpPa M ILEHHOCTHBIX OPUEHTAIMSX JIHYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHU3aluyd OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTYypHpOBaHUE COJEp)KaHUS yd4eOHOro Marepwajia B IporpaMMe 10 OHOIOTHH
OCYILIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUCHHUS 3HAHUM 00 OTIMYUTEIHHBIX OCOOCHHOCTSX KUBOU
MIPUPOJIBI, O €€ YPOBHEBON OpraHU3aIlMU U HBOIIONNUU. B COOTBETCTBHH C 3TUM B CTPYKTYpE y4eOHOTO
npenMera «buonorus» BBIIENEHBI CIEAYIOUIME cojaep)kareiabHble JuHuU: «buonorus kak Hayka.
Metonel HaydHoro mo3HaHUsS», «Kierka kak Ouonormdeckas cucrema», «OpraHusMm —Kak
Oouosoruueckas cucreMayn, «CucreMa U MHOrooOpasue OpraHM4ecKOro Mupa», «IBOJIIOLHMS >KUBON
MPUPOJIBIY, «IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Ilenp wu3yueHuss ywyeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE — OBIIAJCHHE
O0y4aIOIUMUCS 3HAHUSIMH O CTPYKTYPHO-()YHKIIMOHAILHOW OpPraHU3aIMH JKUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHne YMEHHI HCIOIb30BaTh ATH 3HAHUS JI TPAMOTHBIX JACHCTBHI B OTHOIICHUU
00BEKTOB JKUBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TTPOOJICM.

Joctuxenne uenn wu3ydeHus ydeOHoro mnpeamera «buosnorus» Ha 0a30BOM ypOBHE
o0ecTieYnBaeTCs pEHIeHUEM CISTYIONUX 3a/1au:

OCBOEHHE OOYYAIOIUMUCS CHUCTEMBbI 3HAHUN O OMOJNOTMYECKUX TEOPHUSX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THITOTE3aX, MPABUIIAX, CIYXKAIIUX OCHOBOW JUIsi (JOPMHUPOBAHUS TPEICTABICHUH O
€CTECTBEHHO-HAYYHON KapTHMHE MHUpPA, O METOJaX HAay4yHOTO MO3HaHUS, CTPOCHHUHU, MHOTOOOpa3uu U
OCOOCHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHS OPTaHU3AIMH, BBUIAIOIIUXCS OTKPBITHIX U
COBPEMEHHBIX MCCIIEAOBAHUIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYaIOIIMXCS I[103HABATEJIbHBIX, HWHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH B Mpoliecce aHalIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTMH HAyYHBIX B3TJISA0B, UACH U
MOAXO/0B K U3YUCHHIO KUBBIX CHCTEM PAa3HOT0 YPOBHS OpraHU3AIINH;

CTaHOBJIEHUE Yy OOydaromuxcsi oOmel KyabTyphl, (DYHKIIMOHATBEHOM IPaMOTHOCTH, Pa3BHUTHE
yMEHUN 0OBACHSTH U OIICHUBATD SIBJICHUS OKPY>KAIOIIETO MUPA )KHUBOM MPUPO/Ib HA OCHOBAHUM 3HAHUN
Y OTIBITA, TOJIYYEHHBIX TIPU U3YYEHUU OMOJIOTHH;

dbopMupoBaHKEe y 00yUYaIOINXCS YMEHUH WILTIOCTPUPOBAThH 3HAYCHUE OUOJIOTHIECKUX 3HAHUH B
MPAKTUYECKOW JIESITEIbHOCTU YEJIOBEKa, Pa3BUTHUU COBPEMEHHBIX MEIMIIMHCKUX TEXHOJOTHM |
arpoOMOTEXHOJIOTHIA;

BOCMIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIOBEKOM JKHBOW MPHUPOJIBI,
HEOOXOMMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOJIIOJACHHUS STUYECKUX HOPM TPU TMPOBEACHUH
OMOJIOTMYECKHUX UCCIIEIOBAHUNL;

OCO3HAHWE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM IS TIOBBIIICHUS YPOBHS HSKOJIOTMUECKOU
KYJIbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHS;

MpUMEHEHHUE TMPUOOPETEHHBIX 3HAHUH W YMEHUH B TOBCEIHEBHOW >KU3HU [UJIS OIICHKHU
MOCIIEACTBUI CBOEH JMEATEILHOCTH MO OTHOIICHHIO K OKPYXAIOMIeH cpejie, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHUE U COOII0IEHNE Mep MPOPUITAKTUKU 3a00JIEBaHUH.

B cucreme cpennero obmiero obpazoBanusi «buonorus», msydaemas Ha 0a30BOM ypOBHE,
SIBISIETCSL  O0s3aTENBbHBIM YYEOHBIM TMPEAMETOM, BXOISAIIMM B COCTaB TPEIMETHOM 00JacTu
«EcTecTBeHHO-HAY4YHBIE PEMETHI.

Jlist m3ydenust Onoyiornd Ha 0a30BOM YpPOBHE CpeaHero oOIero oOpa3oBaHUs OTBOIUTCS 68
gacoB: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 gyaca (1 yac B Hezlenio).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonoruss kak Hayka. CBsi3b OHOJOTMH C OOLIECTBEHHBIMH, TEXHHUYECKUMH U JPYTHMH
€CTECTBCHHBIMU HayKaMu, (Guiocopueit, STUKOM, OICTETUKOW W mpaBoM. Ponbp Owonoruu B
(bopMHUpPOBaHUN COBPEMEHHOW HaYy4YHOU KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HaYK.



MeTtonbl TO3HAHUS JKUBOM MpHUpOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OIMCaHUE, W3MEpEHHeE,
KJ1accupuKanms, MOJETMPOBAHNUE, CTATUCTHYECKAsE 00padOTKa TaHHBIX ).

JdemoHcTpaumnu:

optpetst: Y. apBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuiibl U cxembl: «MeTOoIbl TTO3HAHUS KUBOU IPUPOIBD».

JlaGopaTopHble U NpaKkTH4YecKue padoTbi:

[Tpaktudeckass pabora Ne 1. «Mcmonp3oBaHWe pa3iMYHBIX METOJOB MPH  H3YYCHHH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aIUA.

JKussie cuctembl (OMOCUCTEMBI) KaK IPEAMET U3ydeHHus 0nonoruu. OTINYHe )KUBBIX CUCTEM OT
HEOPTraHUYECKOU MPUPO/IBI.

CaolicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpPraHu3aluyd OMOCHCTEM: MOJIEKYIISPHBIA,

KJICTOYHBIH, TKaHEBBIH, OpTraHU3MEHHBIH, MONYJISIIUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(OmoreoneHOTHYECKHHT ), OMOCEPHBIN.
JdeMoHcTpanum:

Tabnuubt u cxembl: «OCHOBHBIE IPU3HAKH KU3HIY, «Y POBHH OPTaHU3ALUH KUBOU IPUPOIBD.
Ob6opynoBanue: mojenb Mosaekyisl JJHK.

Tema 3. XumMuueckuii cOCTaB H CTPOEHHUE KJIETKH.

XUMUYECKUN COCTaB KJIETKM. XMMHMYECKHE DJIEMEHTHI: MAaKpPOXJIEMEHTHI, MUKPOIJIEMEHTHI.
Boa n MuHepasibHbIE BEIIECTBA.

@DyHKIMY BOJbI 1 MUHEPAJIbHBIX BelecTB B KieTke. [lognepixanue ocMoTrueckoro 6anaHca.

benku. CoctaB u crpoeHue 0enKoB. AMUHOKHCIOTBI — MOHOMEpHI OenkoB. HesameHumbie u
3aMEHUMbIC AMUHOKHCIOThl. AMMHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl O€IKOBOH MOJIEKYIIbI
(mepBuYHasi, BTOpUYHAs, TPETUYHAs U YETBEPTHYHAS CTPYKTypa). XMMUYECKHUE CBOWCTBA OEIKOB.
buonornyeckue pyHKINN OEIKOB.

®epMeHThl — Ouosiornyeckue KaranuzaTopbl. CTpoeHue (epMeHTa: AaKTHUBHBIA LIEHTD,
cyoctparHas crenuduuHocts. Kodepmentsl. Buramunsl. OTnnunst (epMEHTOB OT HEOPraHUYECKHX
KaTaJau3aTopoB.

VYraeBoapl: MOHOcaxapuipl (IUVIFOKO3a, pubo3a M Je30KCHpub03a), aucaxapuisl (caxaposa,
JIAKTO03a) U MoJyincaxapubl (Kpaxmai, INIMKOreH, LeTo03a). buonoruueckue GyHKIUU yriieBOAOB.

Jlunuasl: Tpurnunepuasl, Gocoaunuasl, crepouasl. I'uapodunsHo-ruapodoOHbIe cBOICTBA.
buonornueckue ¢ynkunn naunuaoB. CpaBHEHHME YIJIEBOJOB, OEIKOB U JIMIKJOB KaK HMCTOYHUKOB
JHEPIrUH.

Hyxnennoseie kucnorel: JIHK n PHK. Hykneotnael — MOHOMEpBI HYKJIEHMHOBBIX KHCIOT.
Crpoenue u gpynkiun IHK. Crpoenue u pynkunun PHK. Bunet PHK. AT®: crpoenue u ¢pyHkuuu.

[Mutonorus — Hayka o kieTke. Kiuerounast Teopust — mpumep B3auMOJEHCTBUS el U (pakToB B
HAy4YHOM ITO3HAHUU. MeTo/Ibl U3yUeHUs KIETKH.

Knerka kak nenoctHas skuBasi cucrema. OOIIMe NPU3HAKU KIETOK: 3aMKHYTas HapyKHas
MemOpana, monekynsl JJHK kak reneTnueckuit anmapar, cucTemMa CHHTe3a OeJka.

Tunbel  KJIETOK: JyKapuoTHyeckas U mpokapuotuyeckas. (OcCOOEHHOCTH  CTPOCHHS
npokapuoTuyeckon kietku. Knerounas crtenka Oaktepuil. CTpoeHHE 3yKapUOTHYECKOM KIETKH.
OcCHOBHBIE OTJIMYHNS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, TIJIMKOKAJIUKC, HMX (YHKIHUU.
[Inazmatnueckass MemOpana, e€ cBoictBa u (yHkuuu. Ilurormmasma wu  e€ opraHouabl.
OnnomemOpanuble opranouasl kiaetku: OIIC, ammapar ['ombmxu, nmuzocomsl. IlomyaBToHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHJpPUHU, TUIacTUABL. [IponcxokIeHue MHUTOXOHAPUN M IacTuia. Buasl
wiactua. HememOpaHHbIe OpraHOU/IbI KJIETKU: pUOOCOMBI, KJIIETOYHBIN LEHTpP, EHTPUOIN, PECHUYKH,
KryTUKU. OyHKINN OPraHOUAOB KIETKU. BKirtoueHus.

SAnpo — perynstopHblii HeHTp kieTku. CTpoeHHe sapa: siiepHas 000JOoYKa, KapHoIUIa3Mma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBL.

TpaHcnopT BEIECTB B KIIETKE.

JdemMoHcTpaumuu:



[optpersl: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneiinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk,
M. Vunkunce, P. ®panxnun, K. M. bap.

J[luarpammsbl: «PacnpeneneHrne XuMUYeCcKuX 3JIEMEHTOB B HEKMBOUM PpUPOaE», «Pacnpenenenue
XUMHUYECKUX HJIEMEHTOB B )KMBOU MPUPOIE».

Tabnuubt u cxembl: «llepronnyeckas TabIUIa XUMHUECKUX 3JIEMEHTOBY, «CTpOEHUE MOJIEKYIIbI
BOAbI», «buocunres Oenka», «CtpoeHue mMosekyinsl Oenka», «Ctpoenue dpepmentay, «HykienHoBbIe
kucnotel. JTHK», «Ctpoenue monekynsr AT®», «CtpoeHue 3ykapuoTHuecKoil kieTkn», «CtpoeHne
KUBOTHON KIETKN», «CTpOEHHE PaCTUTENbHOU KIETKH», «CTpOEHHE NMPOKAPHUOTHYECKON KIIETKW,
«CTpoeHue sipa KIeTKW», «Y TIeBOaAb», «JIunuasn.

OO6opynoBaHue: CBETOBOII MHUKpPOCKOI, O0OpyIoBaHHe Jid TMPOBEACHUS HAOIIOJCHUM,
U3MEpEHUi, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATILHBIX KIETOK.

JlaGopaTopHble H NpaKTH4YeCKHe PadoThI:

JlaGopatopnas padota Ne 1. «/3yueHune KaTaluTHYECKO aKTUBHOCTU (PepMEHTOB (HA IpUMepe
aMmIIa3bl WIK KaTajaasbl)y.

JlaGopaTtopHnas padota Ne 2. «3yueHue cTpoeHus KJIETOK paCTEHUM, )KUBOTHBIX U OaKTEpPUH MO
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEN.

Tema 4. ' KuznenessTeJJbHOCTL KJICTKHU.

OOmMeH BemecTB, WM MEeTab0IM3M. AcCUMUWIIALNS (IJTACTUYECKUN OOMEH) U JUCCUMUIISLIUS
(aHepreTHyeckuii 0OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTadoau3Ma. Posb 3aKOHOB COXpaHEHUs
BELIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tumnbl oOMeHa BelecTB: aBTOTpo(dHBIN 1 reTepoTpodHbIif. Ponb pepMeHTOB B 0OMEHE BEILeCTB
Y IIPEBPAIICHUH SHEPTUU B KIIETKE.

®ortocunte3. CeroBas u TeMHOBass ¢a3pl ¢orocuHTe3a. Peaknuu ¢dorocuHTe3a.
DddexTuBHOCTH hoTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A JIJIs )KU3HU Ha 3emiie. BriusHue yclioBuit cpeis
Ha (OTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 IPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIIe OakTepry. 3HaU€HUEe XEMOCHHTE3a JUIsl )KU3HH Ha 3eMJle.

OHepreTuyecknii oOMeH B KieTke. PacuieniieHne BelecTB, BBIJCIEHUE U aKKyMYJIHPOBaHHE
SHEPrUM B KJIETKE. DTanbl 3HEpreTuueckoro oomena. I nukonus. bpoxenue u ero Buasl. Kucinopoanoe
OKHCIICHMe, WIM KieToyHoe JbixaHue. OxucnurensHoe ¢ochopunupoBanue. ¢P(HEeKTUBHOCTh
SHEPreTHYecKoro oOMeHa.

Peakiiun MmaTpuuHoro cuHresa. I enerndeckas unpopmanus u JJHK. Peanuzanus renernyeckoit
nH(popMalny B KiIeTKe. ['eHeTnueckuii Koj 1 ero cBoicTBa. TpaHckpumnuus — MaTpuuHblid cuate3 PHK.
Tpancnsus — OuocunTe3 Oenka. Jransl TpaHcasiuuu. KonupoBanue aMMHOKUCIOT. Poib prubocom B
OuocuHTe3e OenKa.

Hexnerounsle ¢opmbl xu3HH — BUpYChl. Mcropust oTkpsiTus BupycoB (/1. M. MIBaHOBCKMil).
Oco0eHHOCTH CTPOCHHUS M ’KUZHEHHOT0 ITMKJIa BUpYycoB. bakTepruodaru. bone3nu pacteHuil, ®KUBOTHBIX
U 4eloBeKa, BbI3bIBaeMble BHpycamu. Bupyc ummyHoneduuurta uenoBeka (BUY) — Bo3Oynutens
CIINM[da. OOpatHasi TpaHCKpHUIIMS, peBepTaza W uHTerpasa. [Ipodunaktuka pacnpocTpaHeHus
BUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpaumuu:

[optpetst: H. K. Konsnos, J. . UBanosckuii, K. A. Tumupsizes.

Tabmunel U cxembl: «Tumnel nutanus», «Merabonusm», «MUTOXOHAPUSL), «DHEPreTHUECKUN
obmen», «Xnoporact», «®otocunres», «Ctpoenne JJHK», «Ctpoenue u GyHKIMOHUPOBAHUE TE€HAY,
«Cunres Oenkay, «I eneTnueckuit koay, «Bupycs», «bakrepuodarny, «CTpoeHue 1 JKU3HEHHBIN LUK
Bupyca CIIN/a, 6akteprodaray, «Permmuxarmms JJTHK».

O6opynoBanue: moaenu-antiukanun «Y nsoenne JIHK u tpanckpurnmsy, «buocunres 6enkay,
«CtpoeHue KiIeTkn», Moaenb cTpykTypsl JJHK.

Tema 5. PazMHoKeHNEe M UHAUBUAYAJIbHOE PAa3BUTHE OPTaHU3MOB.

Knerounslii 1UKI, WIM SKU3HEHHBIA WMWK KiIeTkdu. WHTepdaza u murto3. [lpomeccsl,
npoTtekaromue B uatepdase. Permkarus — peaknus matpuunoro cuatesa JIHK. Ctpoenue xpomocom.
XpOMOCOMHBII HaOOp — KapuoTUI. [IUMIONIHBIN U TalUIOUAHBIN XpOMOCOMHBIE HAOOPHI. XPOMATH/IbI.
[MuTomornyeckue OCHOBBI PA3MHOKEHUS U MHIMBHAyaJIbHOTO PA3BUTHS OPraHU3MOB.



Jenenune knerku — muto3. Cragum murosa. Ilporeccsl, Npoucxoasdiue Ha pa3HbIX CTAIUAX
MHTO3a. bBOIOrnYecKknii CMbICT MUTO3A.

[Tporpammupyemasi ruOesb KIETKH — aronTo3.

@opMbl pa3MHOXKEHUS OPraHU3MOB: OECIOJIOe U IMOJIOBOE. Buabl 06ecrnonoro pa3MHOKEHHUS:
JIeTICHHE HaJBOE, ITOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE, BETETATUBHOE
pa3MHoO)keHue. VIcKycCTBEHHOE KJIOHMPOBAaHNUE OPraHU3MOB, €r0 3HAYEHUE JJIs1 CEIEKLIHH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYHUS OT OECIOI0ro.

Meiio3. Ctaguu Meiiosa. [Iporeccsl, mporcxoasiue Ha cTaausx Meiosa. [loBeaenue xpomocom
B Mero3e. KpoccruHrosep. bruosorndeckuil CMbICII M 3HAYEHHUE MEHO03a.

['amerorenes — mpoiiecc 00pa3oBaHUS TMOJOBBIX KJIETOK Yy JKUBOTHBIX. [loJOBBIE »Kene3bl:
CEMEHHMKM M SU4YHUKM. OOpa3oBaHME U pa3BUTHE IIOJIOBBIX KIETOK — TaMeT (CIepMaro3oup,
SHIIEKIIeTKA) — criepMaTorene3 U oBorene3. OCOOEHHOCTH CTPOCHHUS SHUIIEKJIETOK U CIIEpMaTO30U/IOB.
OnnonorBopenue. [laprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOPHOTrEHE3). DTalbl
SMOPHOHAIILHOTO DPA3BUTHSL y TO3BOHOYHBIX JKMBOTHBIX: APOOJICHWE, TacTPYISALUS, OpraHOTEHE3.
[ToctomMOpuoHanbHOe pa3BUTHE. THUIMBI MOCTAIMOPUOHAIBHOTO PAa3BUTHUS: MPSMOE, HEMpsIMoe
(inunHOYHOE). BriusHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIOCOOHBIE BbI3BIBATH
BpPOX/IEHHBIE YPOJCTBA.

Poct u pasBurue pacrenuil. OHTOreHe3 IIBETKOBOI'O PACTEHUs: CTPOCHUE CEMEHM, CTaJuU
pa3BUTHSL.

JdemoHcTpaumu:

Tabmuiel U cxembl: «POpMbI pPa3MHOKEHHSI OPraHU3MOBY», «JIBOHHOE OIUIOAOTBOpEHUE Y
LBETKOBBIX pacTeHuil», «BererarnBHOe pa3MHOXKEHHME pacTeHUil», «JleneHue KieTku OakTepuily,
«CTpoeHHe MOJOBBIX KIETOK», «CTpoeHne XpoMocoMbly, «Kierounsiii nukn», «Pemnukauus JJTHK»,
«Muto3», «Meno3», «lIpsmoe n HenpsiMoe pa3BUTHE», «I aMeTOreHe3 y MIIEKOIIUTAIOIUX U YEJIOBEKAY,
«OCHOBHBIE CTaIUN OHTOTE€HE3a.

OO6opyoBaHue: MUKPOCKON,  MUKpompemnaparbl  «CriepMaTo30ubl  MIJIEKOIHUTAIOLIETO»,
«Slitlnexnerka milekonuTaromero», «KapnoknHes B KieTKax KOpeEIKa JIyKa)», MarHUTHas MOZEIb-
anmunkanus «Jlenenne kinetkuny», moaens JJHK, moxens Meradaznoit XpoMoCOMBI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 3. «HaOmioneHne MuTO3a B KJIETKaX KOHUYMKA KOpeEIIKa JyKa Ha
TOTOBBIX MUKpOIIpENapaTax».

JlaGopatopnast pabora Ned. «M3ydeHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Tpenmer u 3a1auu reHeTHKU. Victopust pa3BUTHs TeHETUKU. PoJib TUTOIOTUU ¥ SMOPHUOIIOTUY B
CTaHOBJIGHUM T€HETUKH. BKilag poccHICKUX M 3apyOeKHBIX YUEHBIX B pa3BUTHE I€HETUKH. MeTombl
TEHETUKH (TUOPHUIOJIOTUYSCKUN, ITMTOTEHETUYSCKUN, MOJEKYISIpHO-TeHETHYeCKuii). (OCHOBHBIE
TeHETUYECKUE NOHATHUS. | eHeTHuecKas: CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIUBaHUM.

3aKOHOMEPHOCTH HACIIEIOBAHUS MPU3HAKOB, ycTaHOBICHHBIC . Mennenem. MoHorubpunoe
CKpelIBaHue. 3aKOH eAMHO00pasus THOpUI0B epBOro nokojeHus. IlpaBuino roMmuHupoBaHus. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [1oiHOE M HENMOTHOE JOMUHUPOBAHME.

JurubpupHoe  CKpeulMBaHME.  3aKOH  HE3aBHUCHMOIO  HAClEJOBaHHS  MPHU3HAKOB.
[uToreHeTnyeckre OCHOBBI JAUTHOPUIHOTO CKPELIMBAaHUS. AHAJU3UpPYIOLIEee CKpEUIMBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIET0 CKPEIMBAHUS [T OTIPE/IETICHUS TEHOTUIIA OCOOH.

CueruieHHOE HaclenoBaHue npu3HakoB. Pabora T. Moprana mo clierieHHOMY HacleIOBaHUIO
reHoB. HapymieHue CcrerieHus TeHOB B pe3yJIbTaTe KpOCCUHIOBEpa.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. | eHeTHYeCKHe KapThl.

I'enetnka moma. XpOMOCOMHOE OIIPENEICHUE I0Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsbIe U rereporaMeTHble Opraau3Mbl. HacnenoBanue npu3HakoB, CIEIUVIEHHBIX C IOJIOM.

W3meHunBOCTh. Buabl M3MEHUMBOCTH: HEHACIIEACTBEHHAs: U HacieAcTBeHHas. Poib cpenbl B
HEHACJIEJICTBEHHOW  M3MEHYMBOCTH.  XapaKTepUCTHKa  MOAU(DUKAIIMOHHOM  M3MEHYUBOCTH.
Bapuanuonssiii psn u BapuanvoHHas Kpubasd. Hopma peakuum mnpusHaka. KonuuecTBeHHbIE U
KauecTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBAa MOAU(PUKALIMOHHONW N3MEHYMBOCTH.



HacnencrBenHasi, WiauM TeHOTUNUYECKas, W3MEHYMBOCTh. KomMOWHATHMBHAS HM3MEHYHUBOCTH.
Melio3 1 TOJIOBO# MPOIECC — OCHOBA KOMOMHATUBHOW M3MEHYMBOCTH. MyTallmoHHAasT H3MEHYUBOCTb.
Knaccudukanus wmyranuii: reHHbIe, XPOMOCOMHBIC, T€HOMHBIC. YacToTa W NPUYMHBI MYTAIlHUM.
Myrtarennsle (pakToppl. 3aKOH TOMOJOTHYECKMX PSJIOB B HACIEACTBEHHOW wu3MeHunBocTH H.
. BaBunosa.

BuesinepHas HacneCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wuenoBeka. Kapuorun dyenmoBeka. OCHOBHBIE METOABI TE€HETUKH YEJIOBEKA:
reHeaJOTHnYeCcKuil, OJIM3HELOBBIN, IUTOIC€HETUYECKUI, OMOXMMHYECKU, MOJIEKYIIPHO-TeHETUYECKHUH.
CoBpeMeHHOE OmIpe/ieieHe TeHOTHUIA: TOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM
yucine ¢ nomolinbto [1I[P-ananuza. HacnenctBenHsie 3a001eBaHms YyesI0OBEKa: TeHHbIE 00JI€3HU, 00JIe3HU
C HACJIEZICTBEHHO! MPEAPACIION0KEHHOCTBIO, XPOMOCOMHBIE O0sie3HH. COMaTHUECKUE U TeHEPAaTUBHBIC
mytauuu. CTBOJIOBBIE KIeTKU. [IpHHIMIIBI 310pOBOTO 00pa3a >KU3HU, AUATHOCTUKH, TPODUITAKTHKU U
JIeUYeHHUs] TeHETHYeCKUx  Oone3zHeil. Menuko-reHeTHYecKoe  KOHCYJIbTHpPOBAHME.  3HAuCHUE
MEIUIIMHCKON FeHETUKH B MPEAOTBPAILICHUH U JICUCHUH FeHEeTUYECKUX 3a00JIeBaHNIl YelloBeKa.

JdemoHcTpaumnu:

[Toprpetsl: I'. Mennens, T.Mopran, I'. ge ®pu3, C. C.YersepukoB, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuiel ¥ cxembl: «MOHOTHOPUIHOE CKPELIUBAHUE U €T0 IUTONCHETUYECKasi OCHOBAY, «3aKOH
pacilelyieHusT W €ro IUTOTeHETHYeCKas OCHOBa», «3aKOH YHMCTOTBI ramer», «JlurubpuaHoe
cKkpemuBaHue»,  «lluTtorormyeckre  OCHOBBI  JUTHOPUAHOTO  CKpelluBaHus»,  «Meio3y,
«B3anMoJielicTBHE aJUICNIbHBIX T€HOBY», «l €HETHYECKHE KapThl PACTECHMI, dKUBOTHBIX M YEJIOBEKay,
«I["eneruka noisa», «3aKOHOMEPHOCTH HACJIEAOBAHUS, CUEIJIEHHOTO € MOJ0M», «KapuoTumel yenoBeka
Y KUBOTHBIX», «Buibl uaMeHunBoctn», «MoaudukanmoHHas U3MEeHIUBOCThY, «HacnenoBanue pesyc-
bakTopay, «l'eHeTuka rpymi KpoBu», « MyTallMOHHAs U3MEHYUBOCTDY.

Oo6opynoBanue: Mogenu-anmnkanun  «MoHorubpuaHoe  ckpemuBaHue»,  «HenonHoe
JOMUHUpOBaHUE», «JlurnbpuaHoe ckpemuBanue», «llepekpécT XpoMOCOM», MHUKPOCKON U
MuKpomnpenapar «/[pozoduna» (Hopma, myTanuu GopMbl KpbUIbEB U OKpACKH Tena), repodapuit «I'opox
IIOCEBHOM.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaboparopHas pabota Ne 5. «l3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO W AUTUOPUTHOTO
CKpEIMBAaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpPOMpPENnapaTax.

JlaboparopHas pabota Ne 6. «M3yyeHne MoAU(UKAIIMOHHON HW3MEHYMBOCTH, IMOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 myTanuil y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpENapaTax».

[TpakTrueckas padota Ne 2. «CocTaBieHue 1 aHaiau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenexuuss Kak HayKa W IpOLECC. 3apoXACHHUE CEJIEKUUMU W JoMecTukaius. Yuenue H.
W. BaBunoBa 0 LEHTpax MPOUCXOXKIEHUS U MHOTrooOpasusi KyJIbTypHbIX pacTeHuil. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITAMM.

CoBpeMeHHbIE METO/Abl CENeKUUU. MaccoBbli M MHIUMBUIYaIbHBIH OTOOPHI B CENEKIHUU
pacTeHuil 1 )KUBOTHBIX. OIleHKa SKCTepbepa. bin3kopoacTBEeHHOE CKpelBaHne — MHOpUIUHT. YucTas
nunus. CKpelrBaHie YUCTHIX JTUHUN. ['eTepo3uc, ninu rudpuanas cuia. HeponcTBeHHOE CKpelrBaHue
— ayropuaunr. OtaanénHas rubpuanzanus U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 M MoJydeHue
MTOJIMIUIONIOB. JIOCTHKEHUS CENEKIINN PACTEHUH, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib NpPOU3BOACTBA. ['€HHas WHXKeHepus. OTalbl CO3JAHUS
pexombunantHoit JIHK u TpancrenHsix opranuzmoB. Kierounas uaxxenepus. Knetounsle KyabTyphl.
MUKpOKIIOHAIBHOE Pa3MHOKEHHE pacTeHUN. Knonuposanue BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SCTBEHHBIX OPraHU3MOB. JKOJOrHYecKkue u atudeckue npoodieMel. [MO — renernuecku
MOJU(UIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCcTpanuu:

IToprpersl: H. U. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. VBaHOB.

Tabnuubl u cxembl: kapTta «L{eHTpbI IPOUCXO0XKICHHUSI 1 MHOTOOOpa3us KyJlIbTYPHBIX paCTEHUI,
«[Toponel OMAIIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX pacTeHMit», «OTnanéHHas rudpuau3anms,




«Paboter akagemuka M. ®. BanoBay, «Ilomumaonaus», «O0beKTb OMOTEXHOIOTUMY, «KiaeTouHbIE
KYJbTYPHI U KJIOHHpOBaHUE», «KOHCTpyHupoBaHUE U TIEPEHOC TEHOB, XPOMOCOMY.

O0opynoBaHue: MYJISKU TUIOI0B M KOPHEIIIIO0B JUKUX (DOPM U KYJITYPHBIX COPTOB PACTEHHIH,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS».

JlaGopaTopHble U MPaKTHYECKHE PAOOTHI:

Okckypcusi «OCHOBHBIE METOABI M JOCTHDKCHHS CEJEKIIMM PACTEHUHW H KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENIbHBIA YYacTOK, B TEILIUYHOE
X035HCTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBosnronMOHHAsA OHOJIOTHS.

[TpenocbUIK BO3SHMKHOBEHMSI SBOJIFOLIMOHHON TEOpUHU. DBOJIIOLMOHHASL TEOPHsI U €€ MECTO B
Oouosiornu. BrnusiHIE SBOTIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CupzerenscrBa sBosmonuu. IlaneonTonornueckue: 1mocie0BaTeaIbHOCTh NOSIBICHUS BUIOB B
MAJICOHTOJIOTUYECKOM JIETONUCH, MepexoaHbie (opMbl. buoreorpadudeckne: CXOACTBO U pa3indHe
dayH 1 (I0p MATEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3iuyusi SMOPUOHOB PAa3HBIX BHJOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-AHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJIOTUYHbIE, PYAUMEHTAPHBIE OpPraHbl, AaTaBU3MBI.
MonexkyaspHO-OMOXMMUYECKHE:  CXOJCTBO  MEXaHM3MOB  HACJIEJICTBEHHOCTH M  OCHOBHBIX
MeTab0IMUECKUX IyTel Y BCEX OPraHUu3MOB.

OpomonuonHasa Teopus Y. Jlapsuna. [Ipennocsuiku BO3HUKHOBEHMsI JapBUHM3MA. J[BroKyIne
CWJIbI PBOJIIOLIMU BUIOB 10 JlapBUHY (M30BITOUHOE PAa3MHOXKEHHE IPU OIPAaHUYEHHOCTH DPECYpPCOB,
HeolpeesIEHHast U3MEHYUBOCTb, 60pb0a 3a CyLIECTBOBAaHUE, ECTECTBEHHbII 0TOOD).

Cunrerndeckas teopust 3Bosonuu (CTO) u e€ ocHOBHBIE TIOJIOKEHUSI.

Muxkposomtonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBuxyme cuibl (pakTophl) 3BOJIOLMK BUAOB B IpHUpoje. MyTalMOHHBIM Ipolecc H
KOMOMHATHBHAs U3MEHUYMBOCTh. [lonmy siiiMoHHbIE BOIHBI U Apeiid reHoB. M30msamus 1 Murpanus.

EctectBeHHbII 0TOOp — HanpaBisoLui ¢pakTop 3Boonnn. opMbl €CTECTBEHHOTO 0TOOpA.

[TprcnocoOaeHHOCTh OPraHU3MOB Kak pe3ysbTaT 3BodronMH. [IpumMepsl mpucnocoOiaeHuit y
opraHu3mMoB. ApoMop(]o3bl U N0 TATITAIIH.

Bung wu Bupoo6OpazoBanue. Kputepunm Buma. OcHoBHble (GOpMBI  BHJI00OpA30BaHMSA:
reorpauyeckoe, IK0JI0rH4ecKoe.

MakpoosBomonus. DOopMbl  3BONMIOLUU:  (PHUIETHUECKasl, TUBEPreHTHAs, KOHBEPreHTHas,
napajuienpHas. HeoOpatuMocTh 3BOTIOLIH.

ITpoucxoxaeHne OT HeCHEeNMaIU3UpPOBaHHBIX MpeAKkoB. IIporpeccupyromas crenuanu3anus.
AnanTuBHas paauanus.

JdemoHcTpaumuu:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. ['ekkens,
®. Mroaep, A. H. Ceseprios.

Tabmauiel U cxembl: «Pa3BUTHE OPraHMYECKOTo MHpa Ha 3emiie», «3apOJbIlId MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Dopmbl O00pbObI 3a cymiecTBoBaHUE», «EcTecTBeHHBIH O0TOOpPY,
«MHorooOpasue copToB pacTeHuil», «MHorooOpasue TmOpoa KUBOTHBIX», «llomymsiumy,
«MyTanoHHas U3MEHYMBOCTHY», «Apomopdosb», «Manmoamanramumn», «OOmas aereHepanusy,
«/IBmwxymue cumel 3Bosmonuny, «Kapra-cxema mapmipyra nyremectsus Y. lapsunay, «bopnba 3a
cymectBoBaHuey», «lIpucrnocobieHHOCT Opranu3zMoBy», «leorpaduyeckoe BUA000pa3OBaHHEY,
«DKOJIOTUYECKOE BUI000pa30BaHHEY.

OO6opynoBaHue: KOJJIEKIMSI HACEKOMBIX C Pa3MUYHBIMU THUIIAMH OKPAaCKH, HAOOp IUIOJOB U
ceMsH, kosulekuus «IIpumMepbl 3alUTHBIX HPUCTIOCOOJIEHUH y KHUBOTHBIX», MoOJenb «OCHOBHBIE
HaTpPaBJICHUS 3BOJIOIMNY», 00BEMHAs MOeNb «CTpOEHUE TOJIOBHOTO MO3Ta TO3BOHOUHBIX .

buoreorpagudeckas kapra mupa, KosneKkus «®opMbl COXpaHHOCTH HCKOIIAEMBIX KUBOTHBIX U
pacreHui», wmonens ammmukanus «llepekpéct xpomocom», BiaxHble Ipenaparsl «Pa3Butue
HacekoMoro», «Pa3BuThe marymkmy», Mukpomnpenapar «Jpo3oduna» (Hopma, MyTauu (OpMbI
KPBUIBEB U OKPACKH TEJIA).




JlabopaTopHble U NIpaKkTHYeCKHe padoThI:

JlaGopaTtopnast pabota Ne 1. «CpaBHEeHHE BHUIOB IO MOP(HOJIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHas padota Ne 2. «Onucanue npucrnocobICHHOCTH OpraHu3Ma U €€ OTHOCUTEIHHOTO
Xapaxkrepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE KM3HU Ha 3emJie.

JlonayuHble peaCcTaBICHUS O 3apOKACHUU KU3HU. HayuHble THnoTe3pl BOSHUKHOBEHUS KU3HU
Ha 3emiie: aOMOreHe3 W MaHCHepMusi. XUMHYECKask 3BOMIONMA. AOMOTEHHBIN CHHTE3 OPraHUYECKUX
BEILIECTB W3 HEOPraHUYECKUX. OKCIEPUMEHTAJIbHOE MOATBEPKACHUE XHUMHUYECKOW HBOJIIOLUU.
Hauanbnble stanel 6uonorndeckoit spomonuu. ['nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HUKHOBEHHE MTPOTOKIETKU. [IepBble KIeTkH 1 ux sBontonusa. @opMupoBaHUE OCHOBHBIX
TPy )KUBBIX OPraHU3MOB.

PazBuTue xu3Hu Ha 3emiie mo spam u nepuojiam. Katapxeit. Apxerickas u mpoTepo30icKas 3pbl.
[Taneo3oiickass 3pa u €€ MepuoAbl: KEMOPHUICKUN, OPAOBUKCKHUM, CHIYPUHCKHUM, JIEBOHCKUH,
KaMEHHOYTOJIbHBIH, IEPMCKUH.

Me3so30iicKas 3pa U €€ Iepuoabl: TPUACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas apa 1 €€ nmepuo/ibl: 1ajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKka KJIMMaTa M TeoJIOTHYECKUX IpolueccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
PaCTUTENBHOTO U KUBOTHOTO Mupa. ApomMopdo3bl Y pacTeHuid u KUBOTHBIX. [losiBiIeHMe, pacuBeT u
BBIMHUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa KakK OTpa)K€HHE 3BOJMOLMH. OCHOBHBIE CHUCTEMATHUYECKHE
IpyNIbl OPraHU3MOB.

OBOJIIOLMS YeIOBEKa. AHTPOIOJIOTHS KaK HayKa. Pa3BUTHeE MpeACTaBICHUI O TPOUCX0KICHUN
yenoBeka. Meroabl H3yueHusi aHTpornoreHe3a. CXOACTBa M pa3iMyusl 4YEJIOBEKa M IKUBOTHBIX.
CucremMaTH4ecKoe MOJI0KEHHUE YEIOBEKa.

JBmwxymme cuibl ((hakTopsl) aHTporioreHe3a. HaciencTBenHas H'3MEHUYMBOCTh M €CTECTBEHHBIN
ot0op. OO1ecTBeHHBIN 00pa3 KU3HH, U3TOTOBICHUE OPYAU TPYZa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJMHU U BETBHU HBOJIIOIIMU YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek ymenbiii, UenoBek
npAMoXo I, Yenosek HeaHaepTraibCkuii, UenoBek pasymHbiil. HaxoIKu MCKOMAeMbIX OCTATKOB,
BpeMs CYIIECTBOBAHHUSI, 00JaCTh pacpOCTpaHEHus, 00bEM FOJIOBHOIO MO3ra, 00pa3 *KU3HU, OPYAUSL.

Yenoeueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpoNeoM]Has (eBpasuiickas), Herpo-
aBCTpaJIONIHAs (3xBaTOpHaNbHas), MOHTOJIOUAHAS (a3maTcko-aMepHKaHCKas). Yeptol
MPUCIIOCOOJIEHHOCTH MpPEACTABUTENICH UYeNOBEYEeCKUX pac K YCIOBUSM CyIIEeCTBOBaHMA. EIMHCTBO
yenoBedeckux pac. Kputuka pacuszma.

JleMoHCTpanum:

Hoptpetsr: ®. Penn, JI. Tlactep, A. . Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmuubl u cxemsl: «Bo3nukHoBeHne CoOJHEYHOM cuCTeMbl», «Pa3BuUTHE OpPraHH4ecKoro
Mupa», «PactutenbHas kieTkay», «KuBoTHas kinetkay, «IIpokapuornueckas kietka», «CoBpeMeHHas
CUCTEMa OpraHu4eckoro wmupa», «CpaBHEHHE aHAaTOMHUYECKHX YEpPT CTPOEHUS 4EJIOBEKa U
4ell0oBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTHYECKHMX HAXOJOK MPEIKOB
COBPEMEHHOI0 4eJI0BEKay, «JlpeBHelue moan», «pesaue moamn», «llepBble COBpeMEHHBIE JTIOANY,
«HenoBeueckue pachbi».

Ob6opynoBanue: mymspkn  «IIpoucxoxkaenne  yenmoBeka» — (OIOCTBI  aBCTpaJIONMTEKA,
MUTEKaHTPOIla, HeaHAepTalblla, KPOMaHbOHLA), CJIENKH WIM H300pakeHUs KaMEHHBIX Opyaui
NEPBOOBITHOTO YelOBeKa (KaMHU-YOMINEphl, pyOmmna, ckpebia), TeoXpoHOJOTHYecKas Tabiula,
KosuteKust «®opMbl COXPAaHHOCTH MCKOMAEMBIX )KMBOTHBIX U PACTECHHI.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

[IpakTtuueckas pabora Ne 1. «/3ydeHHe HCKOMAEMBIX OCTATKOB PACTEHUW W >KHUBOTHBIX B
KOJUIEKLIASX».

DKCKypcHUsi «IBOJIIONMS OPTraHWYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIH WU
KpaeBeaueCKU My3eil).

Tema 3. OpranusMsbl U OKpYyKaloIas cpeaa.
DKOJIOTHs Kak Hayka. 3ajladyd M pa3zieibl SKOJIOTMU. MeToabl SKOJIOTHYECKUX HCCIICIOBAHUH.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.



Cpenpl oOuTaHus OpPraHHU3MOB: BOJIHAS, HA3eMHO-BO3yIIHAs, MOYBEHHA,
BHYTPHUOpPraHU3MEHHas!.

Okonornyeckne Qaxtopsl. Kiaccupukamuss HKOIOTHYECKUX (aKTOPOB: aOMOTHUYECKHUE,
OuoTHYECKHe U aHTponoreHHble. JlelicTBre 3xonornyeckux (pakTopoB Ha OPraHU3MBI.

AlGuotnueckue (HakToOpel: CBET, TEMIIEPATypa, BIaxHOCTh. Dotonepuoausm. [lpucnocobnenus
OpPraHM3MOB K JIEUCTBHUIO abnoTHYeckuX (hakTopoB. buonornueckue puTMmsl.

buotnueckue dakroppl. Buibl OMOTHYECKMX B3aUMOJCUCTBUI: KOHKYPEHIIUS, XUIIHUYIECTBO,
cumbuo3z u ero ¢opmel. [lapazutusm, kKoomepaius, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxXJICOHMYECTBO). AMEHcanu3M, HeHTpanu3M. 3HaYeHHWE OHOTUYECKHX B3aUMOJCHCTBUN s
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE  XApaKTEPUCTUKH  momnyasiuud. OCHOBHBIE  II0Ka3aTe€ad  HOMYJIALHU:
YUCJIEHHOCTb, INIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, IIPUPOCT, MUrpalus. JluHaMuKa YUCIEHHOCTH
MOMYJISILIUK U €€ PeryJsiusl.

JdemoHcTpaumuu:

[optpetsl: A. I'ym6oapaT, K. ®. Pynse, O. ['ekkens.

Tabmuiel U cxembl: kapta «lIpupomusie 30HBI 3emuu», «Cpeabl OOUTaHHUS OPraHU3MOBY,
«Doronepuoansmy», «llomymsannuny, «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH TMOIMYJSIUH UH(Y30pUH-
Tydenbkny, «[luiesbie nemnmy.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Jlaboparopuas pabota Ne 3. «Mopdonoruueckre OCOOEHHOCTH PACTEHUN M3 Pa3HBIX MECT
oOUTaHUS.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktuyeckas padora Ne 2. «I[Tomcuér MIOTHOCTH MOMYJISIMNA PA3HBIX BUIAOB PACTCHUI.

Tema 4. CooO1ecTBa U 3K0JI0THYeCKHE CHCTEMbl.

Coo01iecTBo opraHu3MoB — 6uoreHo3. CTpyKTypbl OMOIIeHO3a: BUIOBAasI, IPOCTPAHCTBEHHAS,
Tpouueckas (nuiesas). Buasi-noMuHanThl. CBsI3U B OMOIIEHO3E.

Okonoruyeckue cuctembl (9kocuctemsl). [lonstne 00 »sKocucTeMe U OHOreoleHO3e.
OyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCUCTEMBI: TPOAYIIEHTHI, KOHCYMEHTHI, peaylieHTsl. KpyroBopor
BEIIECTB U MOTOK SHEPruu B 3KocucrteMe. Tpoduueckue (MHUIIEBbIE) YPOBHU dKOCHCTEMEBI. [luieBsie
uenu 1 cetu. OCHOBHBIE MTOKA3aTENN SKOCUCTEMBI: OHoMacca, MPOYKIHs. DKOJIOTUYECKUE MUPAMUbL:
NPOAYKIUH, YHCIEHHOCTH, Ouomaccel. CBOWCTBA HKOCHCTEM: YCTOMYUBOCTH, CaMOPETYJIAIMS,
passurue. Cykueccus.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p UM peK. OKocucTeMa XBOMHOIO MM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOIreHHbIE HKOCUCTEMBI. ATPOIKOCHCTEMBL. YpOosKocucTeMbl. buonornueckoe u
XO35IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpaszue kak (akTop yCTOWYMBOCTH dKocucTeM. CoxpaHeHHE OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emIie.

VYuenue B. U. Bepnazackoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa 6uocgepsl. JKupoe
BemecTBO U ero GyHkmuu. OcobeHHOCTH Onocdepsl Kak rio0ambHON dKOCHCTeMBI. JlMHAMUYecKoe
paBHOBecHe U 0OpaTHast CBs3b B Onocdepe.

KpyroBopoTsl BemiecTB U OHOT€OXMMHUYECKHE IMKJIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Omocepe 3emum. AHTpomoOreHHbIE W3MEHeHHsI B Ouocdepe. ['mobampHbIE
9KOJIOTHYECKHE TPOOIEMBI.

CocymiecTBoBaHMe MNpUpoabl M dYenoBedecTBa. CoxpaHeHue OMOpazHOOOpa3usi Kak OCHOBA
ycroitunBoct Omocheprl. OCHOBa pallMOHAIBHOTO YIPABICHUS MPUPOIHBIMU pECypcaMH M HX
UCIoJIb30BaHue. JlocTHkeHus: OMOJIOTHH U OXpaHa MPUPOIbI.

JdemoHcTpaumuu:

[Moptpetnl: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmumel u cxewmbl: «[lumesBbie nenu», «buoreHo3: coctaB u CTpykTypay, «lIpupomHbie
coobmiecTBay, «llemn mutanusy», «IKoNOrHUecKas nupamuaa», «buocdepa u genorek», « IKocucrema
IIUPOKOJIMCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO Jeca», «bHOIeHO3 BOomoéMay, «ATpOLEHO3Y,
«ITpuMepHbIE aHTPOMOrE€HHbIE BO3ACHCTBUS HAa MPUPOAY», «BakHeWilne HUCTOYHUKH 3arpsi3HEHUs




BO3/lyXa U TPYHTOBBIX BO/», «[louBa — BakHelimas cocrapisitomas ouocdepni», «DakTopsl erpaganuu
nouB», «llapHuKoBBI 3P dekT», «DakTOpbl PaTUOAKTUBHOTO 3arps3HeHus Ouochepsl», «OOmas
cTpykTypa Ouocheps», «PacmpoctpaHenue xu3HuH B Ouocepe», «O30HOBBIN 3KpaH OHOCHEpPHD,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3ora B Ipupoie».

Ob6opynoBanue: MoJeNb-anIuIUKaus «TunuuHele OUOIEeHO3bl», Tepbapuii «PacTuTenbHbIE
coobiiecTBay, Kowekuuu «buoreno3y», «Bpenureny BaKHEHIINX CEIbCKOXO3SHCTBEHHBIX KYIbTYPY,
repOapuu U KOJJICKIIUU PACTEHUH U KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM SKOJIOTHYESCKHM TPYIIIaM
onHoro Buaa, KpacHas kaura Poccuiickoit denepariuu, n300pakeHus: OXpaHsIeMbIX BUIOB PACTCHUHN 1
KUBOTHBIX.

I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MN HA BA3OBOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUMA

Cornacho ®I'OC COO, ycraHaBaMBarOTCd TpeOOBaHUS K PpeE3yJbTaTaM OCBOCHMS
00y4aroIMMHUCS TPOTpaMM CpeIHero oomero o0pa30BaHUS: JHMYHOCTHBIM, METANPEIMETHBIM |
IIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHI

B cTpykType JMYHOCTHBIX pe3yJdbTaTOB OCBOEHUs Impeamera «buosorus» BblIEIECHBI
CJIEIYIOIME COCTABJISIFOIINE: OCO3HAHUE 00YYAIOIMMHUCS POCCUMCKON TpaskIaHCKOW MIEHTUYHOCTH —
FOTOBHOCTU K CAMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOONPENEICHUI0, HAIMYUE MOTHBALUU K
oOydeHnt0 OWOJIOTHH, TEJICHANIPABIICHHOE PAa3BUTHEC BHYTPCHHHUX YOCKJICHHHA JIMYHOCTH HAa OCHOBE
KIIFOUEBBIX LEHHOCTEH W UCTOPUYECKHUX TPAJULUN Pa3BUTHS OMOJIOTHMUYECKOTrO 3HAHUWSA, TOTOBHOCTh U
CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS B CBOCH JESTEIHHOCTH LEHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKAMHU, MPHUCYIIMMH CHCTEME OHOJOTHYeCKOro oOpa3oBaHHs, HAIUYHE SKOJIOTHYECKOro
IMpaBOCO3HAHMA, CIOCOOHOCTH CTaBUTH EJIN U CTPOUTD ) KU3HCHHBIC I1JIaHbI.

JInaHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «bHoIorus» TOCTUTaloTCs B €IMHCTBE YUeOHOM
u BOCTIUTATEIILHOMI JACATCIIBHOCTH B COOTBETCTBUU C TpaaguLIMOHHBIMU pOCCI/II\/'ICKI/IMI/I
COLMOKYJIBTYPHBIMU, HCTOPUYECKUMU U JYXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSMH, NIPUHATHIMA B
oOlecTBe TpaBWJIaMHd M HOPMaMH TIOBEJACHHS M CIOCOOCTBYIOT TMpOIleccaM CaMOTIO3HAHUS,
CaMOBOCIHUTAHHUS U CAMOPA3BUTHS, PA3BUTHUS BHYTPEHHEN NTO3ULIMU JIUYHOCTH, IATPUOTU3MA, YBAKEHHUS
K 3aKOHY M IIPaBOIOPSAKY, YEIOBEKY Tpyda M CTapliIeMy IIOKOJEHHIO, B3aMMHOI'0 YBaXKEHUS,
OepeXKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEAMIO U TPATUIUSM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickoit ®eneparuu, npupoie U OKPYKaOIIEN CpeE.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS Yy4eOHOro mnpeamera «bHOTOTHS» TOMKHBI OTpa)karh
TOTOBHOCTh W CIHOCOOHOCTh OOYyYaIOIMMXCS PYKOBOJCTBOBATHCS CHOPMHPOBAHHOW BHYTPEHHEH
MO3UIMEN JTMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAIlMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHHI,
COOTBCTCTBYIOIIUX TPaAUIIMOHHBIM HEHHOCTAM pOCCHﬁCKOFO 06HIGCTBa, pacinpC€HUEC XU3HCHHOI'O
ONbITa U ONBITA JEITEIBHOCTU B IPOLIECCE pEAIM3ALMH OCHOBHBIX HAIIPABICHUN BOCIUTATEIBHOU
ACSATECIBbHOCTH, B TOM YHCJIC B YAaCTH.

1) rpa:kIaHCKOr0 BOCTIUTAHUSI:

C(OPMUPOBAHHOCTH TPAXKAAHCKON MO3UIIMH 00YUYAIOIIErocsi Kak akTHBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCHICKOTO OOIIECTBa,

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX TPaB M 0053aHHOCTEH, YBAKCHUE 3aKOHA U ITPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW ESTENbHOCTH TMPH CO3JAaHUU Y4YEOHBIX IPOCKTOB,
pelIeHny yueOHBIX U TI03HABATENBHBIX 33/1a4, BHIIIOJHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIMIOCOOHOCTh OMPEENATh COOCTBEHHYIO MO3HIIUIO 1O OTHOLICHHUIO K SIBJICHUSM COBPEMEHHOMU
’KM3HHU U O0OBACHATH €6;

YMEHHE YYHUTBHIBaTh B CBOMX JAEHCTBHSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBHS
JrO/IeH ¢ pa3HBIMH YOCKICHUSMH, KYTbTYPHBIMU IICHHOCTSIMU M COLUAITBHBIM TI0JI0KEHHEM;

TOTOBHOCTh K COTPYIHHYECTBY B MPOIECCE COBMECTHOTO BBINOJIHEHHUS Y4eOHBIX,
MIO3HABATEJIbHBIX U UCCICIOBATECIbCKUX 3aa4, YBaKUTEIHLHOIO OTHOUICHUS K MHEHHIO ONIIOHEHTOB
1pu 00CYK/IEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPIKAHMUS;



TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUHUCKON Tpa)KJaHCKOM WACHTUYHOCTH, MATPUOTH3MA, YBAXKEHHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH niepen PonuHOM, ropaocTu 3a CBOW Kpai, cBow Poauny,
CBOH S13BIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOMOHAILIMOHAIILHOTO Hapoia Poccuu;

LIECHHOCTHOE OTHOLICHUE K MPUPOJHOMY HACIEIHUIO0 U MAMSATHHKAM MPHUPOJbI, JOCTHKEHUIM
Poccuu B Hayke, nCKycCTBe, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIGHMBATh BKJIAJ POCCHMCKHX yY€HBIX B CTAHOBJICHHE W PAa3BUTHE OUOJIOTHH,
MMOHUMAaHUSI 3HaYEHUs] OMOJIOTUU B IMO3HAHUU 3aKOHOB MPHUPOJIbI, B )KM3HHU YEJIOBEKAa U COBPEMEHHOIO
00111eCTBA;

uzeiHast yoexxAEHHOCTh, TOTOBHOCTh K CIIY>K€HHUIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTD 32
ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HapOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MOBEICHHUS;

CIOCOOHOCTh OIIEHMBATHh CUTYAllMI0 W MPUHUMATh OCO3HAHHBIC PEUICHUs, OPUEHTHPYSICh Ha
MOpaJbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHME JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIECHHE K CBOMM POAMUTENSIM, CO3JaHUI0 CEMbM Ha OCHOBE OCO3HAHHOIO
MPUHATUSA HUEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUH C TPAAULIMAMU HapoaoB Poccuu;

4) 3¢TeTHYEeCKOT0 BOCIIMTAHUSI:

ACTETHYECKOE OTHOILIEHUE K MHpPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

MMOHUMaHUE SMOIIMOHAIBHOT'O BO3/IEUCTBUS AKUBOM NPUPOABI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)KEHUIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMJICHUE MPOSIBIATH KaueCcTBa
TBOPYECKOH JIMYHOCTH;

5) ¢pu3nyeckoro BocnuTanusi, GopMUPOBAHUS KYJILTYPHI 310POBbSi H IMOIHOHAIHLHOIO
Os1aromostyums:

NOHMMaHWE W peajM3alus 30pOoBOro M 0e30macHOro odpasza XKU3HU (370pOBOE MUTAHUE,
cOOIOICHNE TUTHMEHUYECKUX NPaBWJI U HOPM, COAJTaHCUPOBAHHBIA PEXHUM 3aHATHUH W OTHbIXA,
peryispHas (pu3n4ecKas aKTUBHOCTb), O€PEXKHOro, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOUICHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

NOHMMaHME LIEHHOCTH MPaBWJI UHIUBHIyaIbHOTO U KOJIJIEKTUBHOTO O€30MaCHOTO MOBEJICHUS B
CUTYaLUsX, YTPOXKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHME TMOCIEJCTBUM W HENpPUATHS BPEIHBIX TNPUBBIYEK (YIOTPEOJEHHUS aJIKOTroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIUTAHUS

FOTOBHOCTb K TPY/y, OCO3HaHHE IEHHOCTU MacTepCTBa, TPY10Jt00ue;

TOTOBHOCTh K AKTUBHOW JEATENILHOCTH TEXHOJIOTMYECKOH M COLMAIBbHOM HaNpaBIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIIOJIHSTH TaKyIO €SI TEIbHOCTD;

UHTEpEC K pa3IuuHbIM chepaM MpopecCHOHAIBHON JeATeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOp OymyIiel mpodeccun U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH KU3HM;

7) 3KOJIOTMY€eCKOT0 BOCITUTAHMSA:

9KOJIOTMYECKH 11eJ1IecO00pa3HOe OTHOLICHHE K TPUPO/IE KaK UCTOUHUKY KU3HU Ha 3emiie, OCHOBE
€€ CyLIECTBOBAHUS,

MOBBIIICHHE YPOBHS OSKOJOTHYECKOW KYJIbTYPBI: MPHUOOPETEHHE OMbITa IUIAHUPOBAHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOXKHBIX IIOCJICACTBUN [UIs1 OKPYXKAIOLIEH CPEbL;

OCO3HaHHUE T1100aJIBLHOrO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U yTel UX pelieHus;



CIIOCOOHOCTH UCTOJIB30BaTh MPUOOpPETaeMbIe TPU U3YYCHUU OMOJIOTUU 3HAHUS M YMEHUS IpU
pelieHnr MpoOsieM, CBSI3aHHBIX C PalMOHAIBHBIM MPHUPOAONOIB30BaHUEM (COONIOIEHNE MPaBUII
MOBEJICHUS B MPUPOJE, HANIPABICHHBIX HA COXPAHEHUE PABHOBECHUS B 3KOCHUCTEMAX, OXpPaHy BUIOB,
IKOCHUCTeM, OMochepbl);

aKTUBHOE HENMPUATHUE JIECUCTBUM, PUHOCIUIMX BPE OKPYKAIOLIECH NPUPOJHON CPENE, YMEHUE
MIPOTrHO3UPOBATh HEOJATONPUSITHBIE SKOJOTUYECKUE MOCIEICTBUS IMPEANPUHUMACMbIX JEUCTBUN U
MpEeIOTBpALATh HX;

HaJU4Me Pa3BUTOrO0 SKOJOTMYECKOIO MBIIUIEHUs, 3KOJIOIMYECKON KYJIbTYpbl, OIBITA
NEeATEIbHOCTH YKOJIOTHYECKOM HAIIPaBICHHOCTH, YMEHHUs PYKOBOJCTBOBATHCS UMHU B II03HABATEIIBLHOM,
KOMMYHHUKATUBHON U COLIMAJIBHOM IPAKTUKE, TOTOBHOCTU K YYacCTHIO B MPAKTHUYECKOU EATEIbHOCTH
9KOJIOTMYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTE MHMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOILECTBEHHOH MPAaKTHUKU, OCHOBAHHOI'O HAa JUAJIOre KYJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MUPE;

COBEpLICHCTBOBAHUE S3BIKOBOM M UYMUTATENbCKOW KYJIBTYPbl KaK CpPEICTBA B3aUMOJAEHCTBUS
MEX]y JIFOIbMU U [TO3HAHUS MHPA;

NOHMMAaHUE creuu(uk OHOJOrMM KakK HayKH, OCO3HaHus €€ poiu B (OPMUPOBAHUU
palMOHAIBHOIO HAyYHOI'O MBIIUICHUS, CO3/IaHUH LIEJIOCTHOTO MPE/ICTaBIEeHUs 00 OKpYXKaroleM MUpe
KaK O €JUHCTBE INPUPOJbl, YEJIOBEKAa M OOIIECTBAa, B MO3HAHWU HPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHry mpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXKIEHHOCTH B 3HAYMMOCTH OMOJIOTHH JIJIsl COBPEMEHHOM IIUBIIIN3AIMH: 00ECTICYCHUsI HOBOTO
YPOBHS pa3BUTUS MEIULUHbBI, CO3[JaHME IEPCIHEKTUBHBIX OMOTEXHOJOIMH, CHOCOOHBIX peIIaTh
pecypcHbIe TIPoOIeMbl pa3BUTHSI YEIOBEUECTBA, TIOMCKA ITYTEeH BBIX0/1A U3 TII00ATBHBIX IKOJIOTHUECKUX
npobiseM M obecredyeHus: mepexosia K YCTOMUMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIIOJIb30BAaHUIO
MIPUPOHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYECHHM OMOJIOTMYECKUX 3HAHUN B LENAX MOBBIIICHUS OOIIei
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOI IPaMOTHOCTH, KaK COCTaBHOM 4acTH (PYHKIIMOHAIBHON rpaMOTHOCTH
oOyyaromuxcs, GopMUPYEMOM TP N3y4eHUH OMOIOTUH;

MOHMMAHHUE CYIIHOCTH METOJIOB II03HAHUS, MCHOJIb3YEMbIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIONIb30BaTh MOJIy4yaeMble 3HAHUS JUIsl aHaIu3a U 00bsCHEHUS SBJICHUN OKPY)KaIOLIETO
MHUpa U IPOUCXOASIINX B HEM M3MEHEHUI, yMEHHE JeslaTh 0OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE
Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LENbIO MOJYYeHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO UCIOIB30BATh OMOIOTMYECKHE 3HAHUS JJIS PELICHUs] IPOOIIEM B
pEaJIbHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHME IICHHOCTHM HAay4HOH J€ATeNbHOCTH, TOTOBHOCTb OCYIIECTBIIATH HPOEKTHYIO H
HCCIIEIOBATENBCKYIO ACSITENIEHOCTh MHIMBUYaIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJOTMH B COOTBETCTBHH C KU3HEHHBIMHU ITOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenmeTHble pe3ylbTaThl OCBOCHHS YdeOHOTO mipeameTa «bHONOTHS» BKIIOYAIOT:
3HaYUMBble  JUIsI  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIMXCS  MEXIUCHUIUIMHAPHBIE
(MexXIpenMeTHbIe) OOIIeHAYyYHbIe MOHSATHS, OTPAKAIONIUE IEJIOCTHOCTh HAYYHOW KapTHUHBI MHpa U
CHGHI/I(bI/IKy MCTOOOB MMO3HAHU A, UCITIOJIB3YEMbBIX B €CTCCTBCHHBIX HayKax (BCHIGCTBO, OHEPTIUs, ABJICHUC,
MpOLIeCC, CHUCTeMa, HayuyHbIi (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
uccienoBaHue, HaOI0AeHIe, U3MEPEHUE, SKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbIE yueOHbIE IeHCTBUS
(mo3HaBaTenbHBIC, KOMMYHHKATHBHBIC, PETYIATHBHBIE), oOecreduBaionye  GOpMUPOBAHUE
(YHKIIMOHATLHOM TPaMOTHOCTH ¥ COLMAJIBHOM KOMIETCHIIMM OOYyYaloIUXCs, CIOCOOHOCTH
06yan0U1ch;1 HCIIOJIb30BATh OCBOCHHBIC MCKIAUCHUIIJIMHAPHBIC, MHUPOBO33PCHYCCKUC 3HAHUA U
YHUBEpCalIbHbIC YIeOHBIC JCHCTBUS B MO3HABATEILHON M COIMAIBHON TTPAKTHKE.



MertarnpenMeTHbIe pe3yabTaThl OCBOCHHUS IPOTPaAMMBbI CPETHET0 00Iero o0pa3oBaHus TOJIKHBI
OTpaXkaTh:

OBjajieHNe YHHBEPCATBLHBIMH Y4eOHBIMH MO3HABATEILHBIMH /ICHCTBHSIMH:

1) 6a3oBble JorHYeCKHUe TeliCTBUS:

CaMOCTOATENIFHO  (OPMYJIMPOBAaTh W  aKTyaJH3HpOBaTh MpoOIeMy, paccMaTpuBarh e¢
BCECTOPOHHE;

UCIIONIb30BaTh TPH OCBOSHHMM 3HAHMK HMPUEMBI JIOTHYECKOTO MBINUICHHUS (aHaIM3a, CHHTE3a,
CpaBHEHMSI, KITaCCU(PHUKAIIIH, 000OIICHHS ), PACKPBIBATH CMBICT OMOJIOTUYECKHUX MOHITUHN (BBIIEIATH UX
XapaKTepHbIE IPU3HAKY, YCTAaHABIMBATE CBS3H C IPYTUMHU TOHSATHIMH);

OTIPENIeNIATH IeNU JIeITETLHOCTH, 3a1aBast apaMeTPhl U KPUTEPUHU UX TOCTHIKEHUS, COOTHOCUTD
PE3YNBTAThI JEATEIILHOCTH C ITIOCTaBICHHBIMH IIEIISIMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE MTOHATHS J1s1 00bSICHEHHS (DAKTOB U SBJICHUIN KUBOM MTPUPOJIBI;

CTPOUTH JIOTHYECKHE DPACCYKICHUS (MHAYKTHBHBIC, JCAYKTHBHBIC, 110 aHAJIOTWH), BBISIBISATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHs B PACCMATPUBACMBIX SIBICHHUSAX, (DOPMYITHpPOBATH BBIBOABI M
3aKJFOUCHHUS;

NPUMEHSTh CXEMHO-MOJICNIHBIC CpEACTBA JUISI TPEICTABICHHUS CYIIECTBEHHBIX CBS3CH WU
OTHOIICHUH B M3y4aeMbIX OHMOJIOTHUECKHX OOBEKTaX, a TaKXKe IPOTHBOPEUUIl pasHOTO poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIaH PEIICHHs MPOOJIEMBI C YU4ETOM aHalM3a UMCEIOLIMXCS MaTepUAbHBIX H
HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIESATEIBHOCTh, OIICHUBATh COOTBETCTBUE pE3yJIbTATOB LEISM,
OLIEHUBATh PHCKH MOCIIEICTBUH IESATEITHLHOCTH;

KOODJMHUPOBATh W BBINOJHATH paboOTy B YCIOBHAX pEAJbHOr0, BHUPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIUICHHUE TIPH PELUICHUH )KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIEI0BATENBLCKHE IEHCTBUS:

BIIQ/IETh HAaBBIKAMHU y4eOHO-HCCIIENOBATENLCKOM W TIPOEKTHOM MeATeTbHOCTH, HaBBIKAMH
paspenieHus npooiieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEITHbHOMY ITOMCKY METOJIOB PEIICHHUS
MPAKTUYECKHX 3a/1a4, TPUMEHEHHUIO Pa3IMUHbIX METOJIOB MO3HAHUS;

HCIIOJIB30BAaTh PA3JIMYHBIC BHUAbI JCATCIBHOCTU 110 IIOJIYYCHHIO HOBOI'O 3HAHHUA, €ro
WHTEPIPETAINH, TPEOOPa30BAHUIO U PUMEHEHHIO B YUEOHBIX CHTYAIIHSIX, B TOM YHCJIE MPU CO3AaHUU
yqe6H},1x " COLMAJIBHBIX ITPOCKTOB,

dbopMupoBaTh HAy4YHBIA THUM MBIIJICHUS, BIAJETh HAYYHOM TEPMHMHOJOTHEH, KIHOYEBBIMU
IIOHATUAMU U MCTOJaMHU,

CTaBUTh U (HOpMyNIHpOBaTh COOCTBEHHBIE 3a/ladyl B 00pa30BaTENbHON MACSITENBHOCTH H
KN3HCHHBIX CUTYalHsIX;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTYAIIM3UPOBATh 33a4y, BEIABUTATh THIIOTE3Y €€
pEeIICHUA, HAXOJUTh apryMCHTBI JJISI A0Ka3aTeJIbCTBa CBOUX yTBep)KHeHHﬁ, 3a1aBaTb IMapaMETpPbl U
KPUTEPUU PEIICHUS;

AHATIU3UPOBATH IMOJIYYCHHBIC B XOJ€ PCIICHUSA 3aJla4r PE3YJbTAaThbl, KPUTUYCCKU OLICHUBATH UX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh II€TICHANPABICHHBIA TOUCK TIEPEeHOCa CPEICTB M CHOCOOOB JEWCTBUS B
poeCCHOHATBHYIO CPEy;

YMETh MEPEHOCUTH 3HAHUS B TTO3HABATEILHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACITETbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIC HJIEH, MIPEJIaraTh OPUTHHAIBHbBIE TIOJIXO/IbI M PEUICHHS, CTABUTh POOIEMBI
Y 33/1a4M, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:
OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOPMALUH (TEKCTE y4eOHOTO TOCOOUS, HAyYHO-
MOMYJISIPHOM JTUTEepaType, OMOIOTHYECKUX CIIOBAPSAX U CIPABOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX,



B MHTEpHETE), aHaTM3UPOBaTh HHPOPMAIIHIO PA3THYHBIX BUIOB U (OPM MPEICTABICHHS, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTHBOPECYHBOCTD;

dbopMynupoBaTh 3ampoChl M MPHUMEHSTH pa3IWYHbIE METOABI TpPHU TMOHCKE U OTOOpe
Ouostornyeckoit nHbopMaIu, HeOOXOIMMOH JIJIsl BRITIOJTHEHUST YYeOHBIX 33/1a4;

npHOOpeTaTh OMBIT WCIOIB30BAHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
COBEPIIEHCTBOBATh KYJIBTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3IIMYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO ~ BHIOMpATh  ONTUMAIbHYIO  (GOpPMYy  TIPEIACTABICHUS  OHOIIOTUYECKOU
nHpopManuu (cXembl, TpauKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCIIONIb30BAaTh HAYYHBIA SI3BIK B KauyeCTBE CpEACTBA MpH padboTe ¢ OUOJOTHYECKOM
nHpOpMaIHE: TPUMEHSITh XUMUYECKUE, PU3NICCKUE U MATEMATUICCKHE 3HAKU U CUMBOJIBI, (DOPMYJIBI,
ab0peBuaTypy, HOMEHKJIATYpY, UCIOIB30BATh U MIPE0OPa30BHIBATh 3HAKOBO-CHMBOJIMYECKHE CPE/ICTBA
HATJISTHOCTH;

BJIQ/ICTh HABBIKAMU PACTIO3HABAHUS U 3aIUTHI HHPOPMAIH, HHPOPMAITMOHHOHN 0€30IMacHOCTH
JMYHOCTH.

OBiajleHNe YHUBEPCAILHBIMH KOMMYHHKATHBHBIMH J1€ifiCTBHSIMHU:

1) odenne:

OCYIECTBIIATH KOMMYHHUKAIIMK BO BCEX Cepax JKM3HH, aKTHBHO Y4aCTBOBATH B JHAIIOTE HIIN
JIMCKYCCUU TIO CYIIECTBY OOCYKIaeMOi TeMbl (yMCHHE 3a1aBaTh BOMPOCHI, BHICKA3BIBATH CYIKICHHS
OTHOCHTEIIBHO BBIOIHEHH S [IPE/NIAraeMOM 3a/1a9H, YYUTHIBATH HHTEPECHI U COTTTACOBAHHOCTD MO3UIINH
JPYTUX YYaCTHUKOB JIMAJIOTa UM IUCKYCCHH);

pacmo3HaBaTh HeBepOalIbHBIC CPEACTBA OOIICHHS, MOHUMATh 3HAYCHUE CONUATBHBIX 3HAKOB,
MMpeANOCbUIOK BO3HHWKHOBCHUSA KOH(bJ'II/IKTHBIX CHTyaHI/Iﬁ, YMCTb CMAT4aTb KOH(bJ'II/IKTBI n BECTU
[IEPErOBOPBI;

BJIAACTDb pa3JIMYHbBIMHA crocobamu O6HIGHI/I$[ u B3aHMOIIeI7[CTBH)I, IIOHUMAaTb HaMCPCHUA APYIrUux
JFOJIEH, IPOSIBIIATH YBAXKUTEIHLHOE OTHOIIICHHE K COOSCETHUKY U B KOPPEKTHOI (hopme GopMynupoBath
CBOM BO3PAXKCHHS,;

Pa3BEPHYTO M JIOTHYHO U3JIAraTh CBOKO TOYKY 3PEHUSI C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) COBMeCTHAs JIESITEILHOCTD:

MOHMMATh W HCIOJB30BaTh MPEMMYIIECTBA KOMaHJHOW W HHAMBUAYAJIbHOM pPabOTHI MpHU
pelneHnH OMOIOTHYEcKO Mpo0IeMbl, 000CHOBBIBaTh HEOOXOJUMOCTh IPUMEHEHHUS TPYNIIOBBIX (HOpM
B3aMMOJICHCTBUS NPU PEeLICHUH yueOHOU 3a/1auH;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHH € y4€TOM OOIIMX HHTEPEcOoB, WU
BO3MOXKHOCTEH KaXKJI0TO 4JI€HA KOJUIEKTHUBA;

[IPUHUMATH L€ COBMECTHOM IEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH ACUCTBUSA 110
€€ JOCTHKEHHIO: COCTAaBJATH IUIAH JEHCTBHUM, pacCHpeAcsATh POJM C y4€TOM MHEHMN Y4YaCTHUKOB,
00CyX1aTh pe3yabTaThl COBMECTHOM palboOTHI;

OLICHMBATh KAaue€CTBO CBOETO BKJAJa M KaXJOT0 y4yaCTHHMKAa KOMaHIbl B OOLIMH pe3yabTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJlaraTb HOBBIE IIPOEKThI, OLIEHWBAaTh HJIEW C TMO3WMLIUN HOBHM3HBI, OPUTHHAIBHOCTH,
MIPAaKTUYECKON 3HAUMMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATErMUYECKOE MOBEJCHUE B PA3JIMYHBIX CUTyalUsAX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBbITh MHUIIMATHBHBIM.

OBJajieHNe YHHBEPCAIBLHBIMHU PEryJIsATHBHBIMH 1eiiCTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTUYECKIE 3HAHMS JIJIs BBISIBIICHUS MPOOJIEM U MX PELICHUS B )KH3HEHHBIX U
Y4EOHBIX CUTYaIIHsIX;

BBIOMpATh Ha OCHOBE OMOJOrMYECKUX 3HAHUI II€JICBBIE M CMBICIOBBIC YCTAaHOBKH B CBOMX
JIEUCTBUSX M TIOCTYNMKaX MO OTHOIICHWIO K JKMBOH MPHUPOJE, CBOEMY 3JI0POBBIO U 3/I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITEITLHO OCYIIECTBIISITH TO3HABATEIBHYIO JACSITEIBHOCTD, BBISIBISITH IIPOOJIEMBI, CTABUTH
1 GpopMyIHPOBaTh COOCTBEHHBIC 331a4H B 00pa30BaTEIbHOM JEITEILHOCTH U JKU3HCHHBIX CHTYaIHSIX;



CaMOCTOSITENIbHO COCTaBISITh IJIAH PEHICHUS TPOOJIEMbI C yY4ETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIMTOYTCHH;

1aBaThb OI.[CHKy HOBBIM CI/ITyaL[I/IHM;

pacIMpsTh paMKH y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MPEAOYTCHUIH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO IIUPOKOW IPYIUIMH B PasHBIX 00JacTAX
3HaHWH, MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LCIISAM;

BJIAJICTh HAaBBIKAMH I103HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPILIAEMBIX ACUCTBUI H
MBICIMTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHWM, MCIOJIB30BaTh NMPUEMBI peduieKCuu A
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PEILICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

3) npuHsiTHE Cedsl U APYTUX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;
NPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULMU APYrOro 4eIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[TpenmerHble pe3yibTaThl ocBoeHus mporpammbl COO mo Ouosnorun Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienuduueckue s yueoHoro npeameta «buonorus» HayuyHble 3HaHUS, YMEHUS U CTIOCOOBI
JNENCTBUN o OCBOCHHIO, UHTEPIPETALNH
U NpeoOpa3oBaHUIO 3HAHUI, BUIBI AESITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HaHUH B pa3IMYHBIX YUEOHBIX CUTYAIMSIX, a TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX C
ouozorueil. B mporpamMe nmpeniMeTHble pe3yabTaThl IPEICTaBICHBI 110 FOJaM 00yUeHUs.

[IpenMeTHbIe pe3ynbTaThl OcBOeHUs yueOHoro mpeamera «buonorus» ¢ 10 knacce 1OIKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE€ M pOJM OHOJOTMHM B CHUCTEME HAYYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (GOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA U HAYYHOT'O
MHPOBO33PEHHUsSI, O BKJIAQJIE POCCHHCKUX W 3apyOCKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(YHKITMOHATBFHOW TPaMOTHOCTH YeJIOBEKa JIJISl PeIIeHHsI )KU3HEHHBIX 3a71a4;

YMEHHME DPACKpbIBaTh COJAEpkKaHHE OHOJOTMYECKMX TEPMUHOB W TOHSATUMN: >KU3Hb, KJIETKa,
opranusM, Merabonu3M (0OMEH BelIecTB M IpeBpallleHHe SHEPIuu), TOMeocTa3 (CamMOperysisius),
ypOBHEBasi OpraHu3alus *KUBBIX CUCTEM, CAaMOBOCIIPOM3BEEHUE (PENPOAYKLIKs), HACIEACTBEHHOCTb,
U3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHME u3JlaraTb OHOJOTMYECKHe Teopuu (KJIETOYHas, XPOMOCOMHAs, MYyTalllOHHas,
[IEHTpaIbHAas 10TMa MOJIEKYIISIpHO# Ouonorun), 3akousl (I'. Mennens, T. Moprana, H. 1. BaBunosa) u
yueHus (0 LEeHTpax MHOroooOpasus U MPOUCXOXKACHHS KyIbTypHbIX pacteHuil H. . BaBuiosa),
ONPEAEIISITh TPAHULIBI UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BIIaJIETh METOJaMH HAYYHOT'O [TO3HAHUS B OMOJIOTUU: HAOJIIOIEHUE U ONMCAHUE )KUBBIX
CHCTEM, IpOLIECCOB U SIBJICHWH, OpraHu3alys M IPOBEJCHHE OMOJOrMYECKOrO IKCIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISABICHUE 3aBUCUMOCTH MEX]y HCCIEAYEMbIMH BEJIMYMHAMH, OOBSICHEHHE
MOJYYEHHBIX PE3YJIbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUNA, TEOPU U 3aKOHOB, YMEHHUE JENIATh
BBIBOJIbl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIBTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIC IIPU3HAKA BHUPYCOB, KJIIETOK IIPOKAapUOT M DJYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHMW3MOB, OCOOEHHOCTH MPOIECCOB: OOMEHa BEIIECTB U
NpEeBpallleHus] PHEPTUU B KJIETKe, (POTOCHMHTE3a, IUIACTUYECKOTO M DJHEPreTHMYecKoro oOMeHa,



XEMOCHHTE3a, MHTO03a, Mei03a, OIUIONOTBOPEHUS, PA3MHOXKEHUS, WHIAMBUIAYAIBHOTO pPa3BUTHUSA
opraHu3ma (OHTOTEHE3);

YMEHHE TMPUMEHATh TOTyYeHHBbIC 3HAHUS JUIsI OOBSICHEHUS OMOJIOTHYECKHX IPOILIECCOB H
SIBIICHHUM, JUTSI TIPUHSATHS TPAKTUYECKUX PEUICHUH B MOBCEIHEBHOHM KHM3HHM C IIENIBIO 00ECIICUYCHUS
0€30MaCHOCTH CBOETO 37I0POBbSI U 3/I0POBBSI OKPYKAIOLIUX JIIOJIEH, COOMIONEHUSI HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYKAIOIIEH NPUPOJHON cpeie, IMOHMMaHUE HEOOXOIUMOCTH WCIIOIb30BaHUS
TOCTHKEHUH COBPEMEHHOM OMOJIOTHU M OMOTEXHOJIOTHH IS PallMOHATIBHOTO IIPHPOIOTIOIB30BAHMS;

YMEHUE pelIaTh 3JIEMEHTapHbIC TCHETUYECKUE 33/1a4l Ha MOHO- U JIUTHOPHIHOE CKPEIIHBAaHNUE,
CIICTIJICHHOE HACJIEJIOBAaHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHHS JUIS MPEICKa3aHus
HACJIEIOBaHUsI TPU3HAKOB Y OPTaHNU3MOB;

YMEHUE BBINOIHATH JIAOOPATOPHBIE U IIPAKTUUYECKKE paboThl, COOMI0NATh MTpaBUiIa P padoTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYIO0BaAaHUEM;

YMEHUE KPUTHUYECKH OILIEHUBATh W HUHTEPIPETHPOBATH HHPOPMALUIO OHOIOTHYECKOTO
COJICp KaHUsl, BKIFOYAIOIIYIO IICEBAOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHHKOB (CPEICTBa MAaCCOBOM
nHbOpMAINY, HAYYHO-TIONYJISIPHBIE MAaTE€PUAIbl), STUYECKHE aCTIeKThl COBPEMEHHBIX MCCIICTOBAHHIA B
OMO0JIOTHU, MEUIINHE, OMOTEXHOJIOT HH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE MMChbMEHHBIE U YCTHBIE COOOIIEHUs, 0000111251 OMOIOTUYECKYIO
WHGPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIb30BATh MOHSATHUHBIN amapar OHOJIOTHH.

[IpenmerHbie pe3yabTaThl OCBOCHUSI yueOHOro mpeamera «buonorus» ¢ 11 knacce NOTKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJIM OHMOJIOTUM B CHUCTEME HAYYHOTO 3HAHHSA
€CTECTBEHHBIX HayK, B (QOPMUPOBAHUN COBPEMEHHOM €CTECTBCHHO-HAYUHOW KApTHHBI MUPa U HAYYHOT'O
MHUPOBO33PEHUS, O BKJIAJ€ POCCHUCKUX W 3apyOekKHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATILHON IPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 33]1a4;

YMEHHUE PaCKphIBaTh COAEp)KaHWE OMOJIOrMYECKMX TEPMHHOB W TIOHSITHNA: BHJ, TOITYIISALUS,
TCHO(OH]I, DBOJIOIHMS, JBIKYIIHE CHIBI ((PaKTOPHI) IBOIIOIUH, MPUCIHOCOOICHHOCTh OPraHU3MOB,
BUZI000pa30BaHue, IKOJOTHUYECKHE (AKTOPBI, SIKOCUCTEMA, MPOIYIEHTHI, KOHCYMEHTHI, PEIYICHTHI,
LeNH MUTaHus, 3KoJornyeckas nupaMmuaa, ouoreoueHos, onocdepa;

YMEHHUE H3J1aratb Onosorndeckue Teopun (3Bomonnonnas teopus Y. JlapBuHa, cHHTETHYECKAs
TEOpHsl SBOJIIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoabiiieBoro cxojacrsa K. M. bapa, uepenoBanus
TJIABHBIX HampasiieHuil u myrteit sBomtonun A. H. CeBepiioBa, yuenus o 6uocdepe B. U. Bepuasnckoro),
OTIPEETSATH TPAHUIIBI UX TPUMEHHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHE BJIJIeTh METOJJaMH HayYHOTO MTO3HAHUS B OMOJIOTHU: HAOIIOIEHUE U OTIMCAHUE KUBBIX
CHCTEM, TMpOLIECCOB U SBJICHWH, OpraHu3alys M IPOBEJACHHE OMOJIOTHYECKOIO HKCIEPHUMEHTA,
BBIJIBIKCHHE THITOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXIY MCCIEeIyeMbIMH BETHYNHAMH, OOBSICHEHNE
MOJIYYEHHBIX PE3yJIbTAaTOB, HCIOIH30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JENaTh
BBIBOJIbl HA OCHOBaHHMH TOJTYYECHHBIX PE3yJbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHMOJIOTMYECKMX OOBEKTOB: BHUJIOB,
MOTTYJISIITAH, TTPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTEOIEHO30B M YKOCHCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACNEACTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOrOo  O0TOOpa,  BHJI000pa30BaHMI,
MIPHUCIIOCOOJICHHOCTH OPTaHW3MOB, JICHCTBHS JKOJOTHUYECKHX (DAaKTOpOB Ha OpraHU3MBI, IepeHoca
BEIIECTB U IOTOKAa JHEPrMHM B DKOCHUCTEMAaX, AHTPOIOICHHBIX W3MEHEHHH B HKOCHCTEMAax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTEOXUMHUECKUX ITUKIOB B Onocdepe;

YMEHHE TMPUMEHSATh TOTy4YeHHBbIC 3HAHUSA ISl OOBSICHEHUS OMONOTHYECKHX IPOILECCOB H
SIBIICHHH, JUTSI TPUHATHS TPAKTUYECKUX PEHICHHH B MOBCETHEBHOH XH3HH C IENIBI0 00CCIICYCHU I
0€30IaCHOCTH CBOETO 37I0POBbSl M 3/I0POBBSI OKPY)KAIOLIUX JIIOJIEH, COOMIOIEHUsI HOPM TPaMOTHOTO
MOBEJICHUSI B OKPY)KAIOIIEH NPUPOJHON cpene, TMOHMMaHHE HEOOXOIUMOCTH WCIIONBb30BaHUS
JOCTHKEHUH COBPEMEHHOM OMOJIOTHH ISl PalliOHAIIBHOTO MTPUPOIOIONB30BAHUS;

YMEHHUE pelIaTh IEMEHTApHbIE ONOJIOTHYECKUE 33a9H, COCTABIISITh CXEMBI TIEPEHOCA BEIECTB
Y SHEPTUHU B 3KocHUcTeMax (LeNu MUTaHus);

YMEHUE BBITIOJHATH Ja0OPATOPHBIE U MTPAKTUUECKHUE PaOO0THI, COOIOAATh MpaBHUiia TP padoTe ¢
y4eOHBIM U JIAOOPAaTOPHBIM 000PYIOBAHUEM;

YMEHUE KPHUTUYECKH OIICHWBAaTh W HWHTEPIPETHPOBATh WHPOPMAIHIO OHOJIOTHYECKOTO
COJIep>KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CPECTBA MAaCCOBOM



uHbOpMalMY, HAYYHO-TIOMYJISIPHBIE MaTepuajbl), paccMaTpUBaTh TIJI00ANBHBIE HKOJIOTHYECKUE
po0JIeMbI COBPEMEHHOCTH, (HOPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO TO3UITHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIEHUs, 00001asi GMOIOTHYECKYIO
UH(OPMAIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIIOIH30BATh MOHATHHHBIN anmnapar OnoJIoruu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
HaunmenoBaHue pa3aenoB U TEM IPOrPaMMBI
/1

1 buonorus kak Hayka

2 JKuBbIe cHCTEMBI U UX OpPTaHU3aIUs

3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

4 JKu3HenesaTeabHOCTb KIETKU

5 PasmHOXeHHe 1 MHAUBHUIYAIbHOE Pa3BUTHE
OpraHU3MOB

6 HacneacTBeHHOCTD M M3MEHYHBOCTh
OpraHU3MOB

7 Cenexuusi opranu3MoB. OCHOBBI
OHMOTEXHOJIOTHH

8 PeszepBHOE BpeMms

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME

11 KJIACC

Ne /it HanmMmenoBanne pa3aenoB ¥ TEM IPOTPAMMBI

1 DBOJIIOIIMOHHAS OMOJIOTHS

2 Bo3HuKHOBEHME U pa3BUTHE )KU3HU HA 3eMiie

3 Opraau3Msbl U OKpyXkarolas cpeaa

4 Coo0miecTBa U SKOJIOTHYECKHE CHCTEMBI

5 PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

Bcero

U1 o 0L, N
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Bcero

N © 01 © ©

KomnnuectBo yacos
KoHntposbnsie [IpakTueckue
paboThI paboThl

0.5

1

1.5

KomnnyectBo yacoB

KoHnTposnbHbIE IIpakTueckue
paboThI paboTHI
1
1 0.5
1
1
2 2.5

OnekTpoHHbIe (IU(pPOBHIE) 00pa3oBaTEIbHBIC
pecypcsl

bubanorexa I{OK https://m.edsoo.ru/7f41c292
bu6muoreka IIOK https://m.edsoo.ru/7f41¢c292
bubaunorexa I{OK https://m.edsoo.ru/7f41c292
bubmmoteka L{OK https://m.edsoo.ru/7f41c292
bubmmoteka L{OK https://m.edsoo.ru/7f41c292

bubmumoteka L{OK https://m.edsoo.ru/7f41c292
bubmmoteka L{OK https://m.edsoo.ru/7f41c292

bubmumoteka L{OK https://m.edsoo.ru/7f41c292

OnextpoHHbIe (TH(POBBIE) 00pa30oBaTEIFHBIE
pecypcsl

bu6mmoteka I{OK https://m.edsoo.ru/7f41cc74
bub6nuoreka IIOK https://m.edsoo.ru/7f41lcc74
bu6mmoteka I{OK https://m.edsoo.ru/7f41cc74
bub6muoreka IIOK https://m.edsoo.ru/7f41lcc74
bubmuoreka IIOK https://m.edsoo.ru/7f41lcc74
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INOYPOYHOE IINTAHUPOBAHUE

10 KITIACC

No Tema ypoxka

/i

1  buomnorus B cucteme HayK

2  Metoapl MO3HAHUS )KUBOW IPUPOJIBI.
[IpakTuueckas padora Ne 1 «/cronb3oBanue
pa3IMYHBIX METOJOB MPU U3YUYECHUU
OMOJIOTHYECKUX 0OBEKTOBY

3  buosoruueckue CUCTEMBI, TIPOIIECCHI i HX
U3y4eHue

4 XUMHUYECKUI cOCTaB KIIeTKU. Bona n
MUHEpPAIbHBIE COIU

5  benku. CocraB u cTpoeHue OEIKOB

6  depMeHTH — OMOJIOTHYECKHE KAaTalu3aTOPHI.
JlabopaTtopHnast pabora Ne 1 «3yuenue
KaTaJUTHYECKON aKTUBHOCTH ()EPMEHTOB (Ha
MIpUMEpPE aMIJIa3bl UM KaTalasbl)»

7 Yraepoasl. JIunuasl

8  HyxiennoBsie kuciotel. ATD

9  Hctopus u Mmetoabl n3ydeHus kiaetku. Kiaerounas
TEOpHs

10 Krerka Kak 1eIOCTHAs JKUBask CHCTEMA

11  CtpoeHue 3yKaprHOTHYECKON KIETKH.
JlaGopaTtopHnast pabota Ne 2 «M3yueHnue cTpoeHHst
KJIETOK PACTeHHM, )KUBOTHBIX, TPUOOB U OaKTepuit
M0JT MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIpErapaTax
U UX OTIHCaHUE»

12 OOMeH BeleCcTB WIH META00IN3M

13  ®otocuHTe3. XeMOCHHTE3

14  Dueprernueckuit 0OMeH

15  JKusHeHHBIN UK KIEeTKH. JleneHue KIeTKu.

Murto3. JlabopatopHas pabora Ne 3 «Habmronenune

Bcero

1

1

N

KonmuectBo yacos

KonTponbHbie
paboThI

ITpakTrueck
ne paboThI

0.5

0.5

0.5

0.5

[ara
W3y4YeHUs

DnekTpoHHbIe HU(POBBIE 00pa3oBaTeIbHbIC
pecypcsl

bubmoreka LIOK https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
bub6mmoreka LIOK https://m.edsoo.ru/863e6122

bu6mmoreka LIOK https://m.edsoo.ru/863e6564
bub6mmoreka LIOK https://m.edsoo.ru/863e674e

bu6mmorexa LIOK https://m.edsoo.ru/863e6b72
bubmmoreka LIOK https://m.edsoo.ru/863e6b72

bubmmoreka [IOK https://m.edsoo.ru/863e6870
bubmmoreka [{TOK https://m.edsoo.ru/863e6d5c
bubmmoreka [IOK https://m.edsoo.ru/863e6e88

bubmmoreka [{OK https://m.edsoo.ru/863e6ff0
https://m.edso0.ru/863e716¢

bub6mmoreka [ITOK https://m.edsoo.ru/863e766¢
bubimoreka [{TOK https://m.edsoo.ru/863e7c98
bu6mmoreka L{TOK https://m.edsoo.ru/863e7aae
bubmmoreka [{OK https://m.edsoo.ru/863e7dc4
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26

27
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30

MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»

buocunres 6enka. Peakiyst MaTpuuHOTO CUHTE3a
Tpancusmus — OnocuHTE3 OelKa

Hexknerounsie (hopMbl 5KM3HH — BUPYCHI
@opMBbl pa3MHOKEHHUSI OPTaHU3MOB

Melio3

OO0pa3zoBaHue 1 pa3BUTHE NOJOBBIX KJIETOK.
OmnonotBopenue. Jlaboparopuast pabora Ne 4
«M3yueHune cTpoeHNus MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

WHauBuyanbHOE pa3sBUTHE OPraHU3MOB
['enernka — Hayka O HacJIE€CTBEHHOCTU U
WU3MEHUYUBOCTH

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
MoHoru6puaHoe cKpelBaHue

JurubpuiHoe cKpeuBanmue. 3aKoH
HE3aBHCHMOT'0 HACIEA0BaHUs IPU3HAKOB
CuenieHHoOe HaclieJOBaHUE TPU3HAKOB.
JlaGopatopHas pabota Ne 5 «M3yuenue
pe3yJIbTaTOB MOHOTUOPUIHOTO U JUTUOPUIHOTO
CKpEeLIMBaHUs y Jp030(HIIbl HAa TOTOBBIX
MUKpOIIpenaparax»

I'enernka nona. HacnenoBanue npu3HaKoB,
CLIETUIEHHBIX C OJIOM

N3menunBocTh. HenacieactBenHas
u3MeH4nBOCTh. JJaboparopHas padora Ne 6.
N3yuenne MoanpuKkamoHHON N3MEHYHUBOCTH,
MOCTPOEHNE BapUALIMOHHOTO psifa U
BApUALMOHHON KPUBOII»

HacnexncrBennast nsmeH4nBocTb. JlaboparopHas
pabota Ne 7. «AHanu3 MyTauui y 1po30(duiisl Ha
TOTOBBIX MUKpOIIpenapaTax»

['eneTuka yenoseka

N

e

0.5

0.5

0.5

0.5

bub6mmoreka LIOK https://m.edsoo.ru/863e796e
bubmmoreka LIOK https://m.edsoo.ru/863e796e
bu6imoreka LIOK https://m.edsoo.ru/863e7540
bub6muoreka LIOK https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6imoreka LIOK https://m.edsoo.ru/863e7f4a
bu6muoreka LIOK https://m.edsoo.ru/863e81b6

bubimoreka LIOK https://m.edsoo.ru/863e8436
bu6mmoreka LIOK https://m.edsoo.ru/863e86f2

bu6mmoreka LIOK https://m.edsoo.ru/863e8878
bu6mmoreka LIOK https://m.edsoo.ru/863e89a4

bub6mmoreka [{TOK https://m.edsoo.ru/863e8c60

bub6mmoreka LIOK https://m.edsoo.ru/863e8c60

bubmmoreka [{TOK https://m.edsoo.ru/863e8efe

bub6mmoreka [{OK https://m.edsoo.ru/863e8efe

bubmmoreka LIOK https://m.edsoo.ru/863e8d78
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31

32
33

34

Pe3epBHBbIii ypok. O6001meH e IO TeMe
«HacnencTBeHHOCTh U U3MEHYMBOCTh
OpraHU3MOBY

Ceneknus Kak HayKa M IpoLece

MeToibl M JOCTUKEHHUS CENEKIIMU PACTEHUN U
YKUBOTHBIX

PesepBHBIil ypOK. bUOTEXHOIOTUA KaK OTPACib
IIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KUIIACC

Ne

n/m

A W DN P

10
11
12
13

Tema ypoka

OBOJIIOLUS U METOABI €€ U3YyUEHUS

Hcropus pa3BUTHA NpeACTaBICHUN 00 3BOJIIOLIUU
MukposBoitonus

[Tormynsanus Kak 3JeMeHTapHas €IMHHUIA BUAA U
sBostonnu. Jlabopatopuas padora Ne 1
«CpaBHEeHHE BUA0B IO MOP(OJIOTHYECKOMY
KPUTEPUIO»

JBroKy1iye cuibl (31eMEeHTapHbIE (PaKTOPHI)
9BOJIIOLIVH

EctectBeHHbIi1 0TOOD U ero hopMbl

Pe3ynbTaThl 3BOMIONNHN: TPUCTIOCOOIEHHOCTh
OpraHu3MoOB U BHJI000pa3oBanue. JlabopaTopHas
pabota Ne 2 «Onucanue npucrnocodIeHHOCTH
OpraHu3Ma 1 €€ OTHOCUTENIbHOTO XapaKkTepa»
HanpasieHus 1 myTu MaKpO3BOJIIOIIH
Heob6patumocTts 3BOTIOIMH

Wcropus xu3HU Ha 3emMile U METOJBI €€ U3yUEHUs
['unoTe3bl MPOUCXOXKICHUS )KU3HU Ha 3eMIle
Pa3BuTHe xu3HM Ha 3eMJie 1Mo 3paM U MepuoiaM
OCHOBHBIE 3TaIlbl BOIIOLUN PACTUTEIBHOTO U
*KUBOTHOTO Mupa. [IpakTrueckas pabora Ne 1

34

Bcero

e

e i

KomnuectBo yacos

KontponsHbie
paboTEI

[IpakTnueckue
paboThI

0.5

0.5

0.5

Jara
W3yYCHUS

bub6moreka LIOK https://m.edsoo.ru/863e9214
bubanorexa LIOK https://m.edsoo.ru/863e9214

bu6nmoreka [ITOK https://m.edsoo.ru/863e9336

OnexTpoHHble HU(PoBEIE 00pa30BaTENbHBIE PECYPCHI

bub6mmoreka LIOK https://m.edsoo.ru/863ea20e
bubimoreka [ITOK https://m.edsoo.ru/863e9570
bub6mmoreka LIOK https://m.edsoo.ru/863e9cle
bubimoreka [IOK https://m.edsoo.ru/863e99c6

bu6mmoreka L{TOK https://m.edsoo.ru/863e9dad

bub6mmoreka LIOK https://m.edsoo.ru/863e9ed0
bu6immoreka [IOK https://m.edsoo.ru/863e9fde

bubimoreka [IOK https://m.edsoo.ru/863e9cle

bubmmoreka LIOK https://m.edsoo.ru/863ea5a6
bubmmoreka LIOK https://m.edsoo.ru/863eatbe
bubmmoreka [{OK https://m.edsoo.ru/863ea8bc


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
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https://m.edsoo.ru/863e9da4
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https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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https://m.edsoo.ru/863ea8bc
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«M3y4eHne UCKONaeMbIX OCTaTKOB PACTCHUH U
YKUBOTHBIX B KOJUIEKITHSIX)

CoBpeMeHHast CUCTEMa OPraHUYeCKOro MUpa
DBOJIIOIHS YeJIOBeKa (aHTPOIIOTEHE?)
JBrokymiye cuibl (pakToOphl) aHTPOIIOTeHE3a
OcHOBHBIE CTaJIUU IBOJIOLIUN YETIOBEKA
YenoBeueckue pachl U MPUPOIHBIC aIaNTalluu
YeroBeKa

Pe3epBHbIii ypok. O600111€eHHE 110 TEME
«BO3HUKHOBEHHE U pa3BUTHUE KU3HU HA 3eMIIe»
DKOJIOTHUs Kak HayKa

Cpenbl 00MTaHHS U SKOJIOTHYECKHE (DaKTOPBI
Aobuotndeckue dakTopsrl. JJaboparopras pabora
Ne 3. «Mopdonorrnueckne 0COOCHHOCTH pacTEHUI
U3 pa3HbIX MecT obutanusy. JlaboparopHas
pabota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE
YEpEeHKOB KOJIeyca

buotnueckue GaxTopsl

DKOJIOTHYEeCKHE XapaKTePUCTUKU MOMYISAIUH.
[Ipaktuueckas pad6ora Ne 2 «Iloncyér nmiaoTHoOCTH
HOMYJISIUI pa3HbIX BUJOB PACTCHUI»
CooO1iecTBa OpraHu3MOB — OHOIEHO3
DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI)
OCHOBHBIE TIOKA3aTeIN IKOCUCTEMBI.

Oxonorudeckue nupamuibl. CBOMCTBA SKOCUCTEM.

Cyxkueccus

[IpupoaHbIE 3KOCUCTEMBI

Pe3epBHBIii YPOK. AHTPOIIOT€HHBIE YKOCUCTEMBI
bruocdepa — rnobanpHas skocucTeMa 3emMiTu
3aKOHOMEPHOCTH CYILIeCTBOBaHMsI OHOC(hepbl
Pe3epBHblii ypok. UenoseuecTBo B 6nocdepe
3emsn

Cocy1iecTBOBaHUE PUPO/IBI U YETIOBEYECTBA
Pe3epBHbIii ypok. O600111€HIE TEMBI
«Coo0111ecTBa 1 9KOJIOTUIECKUE CUCTEMBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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bubmmoreka LIOK https://m.edsoo.ru/863ea48e
bubmmoreka LTOK https://m.edsoo.ru/863eac2c
bubnmoreka LIOK https://m.edsoo.ru/863ead44

bub6mmoreka LIOK https://m.edsoo.ru/863eaea?

bubmmoreka [ITOK https://m.edsoo.ru/863eafec
bubmmoreka [IOK https://m.edsoo.ru/863eb10e

bub6mmorexa LIOK https://m.edsoo.ru/863eb348

bubmmoreka [ITOK https://m.edsoo.ru/863eb46a
bub6mmorexa LIOK https://m.edsoo.ru/863eb46a
bubmmoreka [IOK https://m.edsoo.ru/863eb5fa

bubmmoreka LIOK https://m.edsoo.ru/863ebb5e
bubmmoreka [ITOK https://m.edsoo.ru/863ebd16

bubmmoreka [ITOK https://m.edsoo.ru/863ebale


https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
Hamypanvuoie o6vexkmul:
. ['epGapun.
. OCHOBHBIE TPYIIIBI PACTEHUM.
. CenbCKOXO035IIICTBEHHBIE PACTCHUS.
o PactutenbHbie cooOuiecTBa.
Komneknuu.
. I'onocemenHsbie pacTeHus.
) CeMeHa U IUIOBI.

queﬂa IIO3BOHOYHBIX KMBOTHBIX.
. Pr16a, rosryon, COpoka, Kpbica.
KoMruiekTsl MUKPOIIPEapaToB.

° boranuka I.

° boranuxka II.

° 30010rU4.

° AnaromMus.
O0BEMHBIE MOJIEIH.

° I'mnpa.

° CtpoeHue KopHS.

° Ctpoenue nucTa.

° Crebenb pacTeHuUs.
° IIBeToK.

Penvegpnovie maonuyor:
Crtpoenue JErkux.
MarauTtHble MOAETHU-aNTUTNKALINH.
Knaccudukanus pacteHuit U 5KUBOTHBIX.
Crpoenue u pazHooOpa3ue NpoCcTeHIIX.
CrpoeHne u pa3MHOXXEHHUE THIPBI.
[{ukIbl pa3BUTHS IEYEHOYHOTO COCANBIINKA U OBIYBETO IIETIHS.
Pa3BuTHE HaCEKOMBIX C MOJHBIM M HEMOJIHBIM MPEBPALIEHUEM.
Pa3nooOpa3ue 6eCrio3BOHOYHBIX.
Pa3BuTHe KOCTHOU PBIOBI U JISITYILIKH.
Pa3ButHe NTUIBI U MIIEKOTTUTAIOMIETO (YEIOBEKA).
Habops! mynsixeil.
[Tnoap1, oBOLIH, PPYKTOBBIE pacTEHUS, TPUOBI.
IIpuboper:
JIeMOHCTpalMOHHBIE:
Jnst neMoHcTpanuy BOJHBIX CBOMCTB MOYBBI.
Jl1s neMoHcTpaly BcachbIBaHUS BOJIbI KOPHSIMU pacTEHUH.
Jlist oOHapy KeHUs ABIXaTeIbHOTO ra3000MeHa Y pacTEHUN U )KUBOTHBIX.
Pazgartounsie:
s cpaBHenus copepxanust CO2 BO BABIXaEMOM U BBIIBIXaEMOM BO3/1yX€.
Jlyna pyunas.
Mukpockor.
Ilocyoa u npunaonesxcnocmu 0131 ONbIMOE.
JleMOHCTpalMOHHBIE:
Habop xummuueckoi mocyapl M MPUHAIIECKHOCTEH MO OMOJIOTUU ISl JEMOHCTPAIMOHHBIX
pabot (KIOBY).
[lItatuB madoparopusii (L11JI16).
Jlocka Jijis CyIIKHU TOCYABI.
Cronuk nogbEMHO-TIOBOPOTHBIN € ABYMS IUIOCKOCTSIMHU.
JIaGopatopHsie:



Habop npenapoBallbHBIX HHCTPYMEHTOB.
Habop xumMuyeckoi mocyasl U MPUHAIICKHOCTEN 11 JTA0OpaTOPHBIX pabOT MO OMOJIOTHH
(HIIBJI).
CnupTroBKa J1abopaTtopHasi JIUTasl.
Ileuammnuwie nocoousn:
JIeMOHCTpalMOHHBIE:
Kommnexkt  Tabmun  «boranmka 1. ['puObl, JumaiHWUKWA,  BOIOPOCIH,  MXH,
MaropOTHUKOOOPA3HbIE M TOJIOCEMEHHBIE PACTCHHUS.
Kommuext Tabmun «botanuka 2. CTpoeHHE U CHCTEMAaTHKA [IBETKOBBIX PACTCHHID.
Komrmuiekt tadmun «300morud 1. becrio3BoHOYHEBIE).
KommtekT Tabmui «300iorus 2. [I03BOHOYHBICY.
Kommiekr tabmuiy «YenmoBek W ero 310poBbe 1. YPOBHHM OpraHu3aliyd YeJIOBEYECKOTrO
OpraHu3Ma.
Komrmiekt Tabmuiy «YenoBek u ero 310poBbe 2. PeryasTopHbIE CUCTEMBI.
[TopTpets! 61OIOTOB.
Paznarounrsie:
KommnekT Tabmmn «PaznooOpasue )KUBOTHBIX. [ITHITBD).
Komrmiekt Tabmaur «PaznooOpasue )KMBOTHBIX. MJICKONTUTAOIIHEY.
Kommutext Tabmun «brocdepa — riiodanbpHas IKoCUCTEMA.
BMemarenbCcTBO YeIIOBEKAY.
KommiexT Tabnui «kocucTemMa — 3KOJIOTHUECKask €AMHUIIA OKPYKAIOIIEH CPEIbD».
JlunakTHYecKre MaTepuallbl.
KapTouku ¢ 3aganusiMu, TECTHI.
DKpaHHO-3BYKOBBIE CPEICTBA OOyUYCHHUSI.
Yuyeonvie euoeopunvmor:
«Anaromus — 1,2,3,4», «buonorus — 1,2,3,4,5», «llepBast MequIIMHCKAs TOMOIIIbY.
Crnaitg-aip00MBlI.
«MnexonuTtaromuey, «[ITutpn», «PbIObI, 3eMHOBOIHBIE, TPECMBIKAOIINECS», «HeT0BeK U ero
37I0POBBEY», K IKOJIOTHUSI.
TpaHcniapaHThI:
«30010rusl. MIIEKOTTUTAIOIIIHE).
«3oo0mnorus. [ITuus».
«KynbTypHBIE pacTEHUD.
«Pa3MHOXEHNUE U Pa3BUTHE.
«Yenosek U ero 310poBbe. J[pIxaHuey.
«AnanTanus opraHu3Ma K cpesiaM oOuTaHUs

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA

1. buonorus / [laceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Ilox pex. [Taceunnka B.B.,
AxunonepHoe o6mectBo «M3narensctBo «lIpocsenienue»

2. bornanosa T.JI., Cononosa E.A. buonorus. CripaBouHUK JJIs1 CTapIICKIACCHUKOB U OCTYMAOIINX
B By3bl. — M.: ACT-nipecc, 2006.

3. bonrosa N.B. CoopHuk 3a1au no oOuier 6uonoruu st nocrynaroumx B BY3e1. — M.: Onuke 21
Bek, 2005.

4. 3axapos B.b, Myctadgun A.I'. OGmias 6uosiorusi: TecThl, BONPOCH, 3aaanus. — M.: [Ipocsemienue,
2003.

5. UBanoga T.B., Kanunosa I'.C., MsrkoBa A.H. COopHuk 3aganuii mo oouieit ouonoruu. — M.
[Ipocsemenue, 2002.

6. Menuukos b.M. buonorusi: dopmsl 1 ypoBau xu3HH. — M.: [IpocBerienue, 2006.

7. [Tumeno W.H. Jlekuuu mo obmet 6uonorun. — Capatos: Jlureit, 2003.

8. [lonomapena MN.H., Kopuunosa O.A., Jlomununa T.E., Mxesckuii [1.B. O6mmast 6uonorus. 11 xmace.
— M.: Benrtana-I'pad, 2004.

9. IlyroBkun A.IL., ITyroBkuna H.A., Muxees B.C. [Ipaktuxym no o6meit Ouonorun. 10-11 kmacc. —
M.: IIpocenienue, 2002.



10. umkunckas H.A. I'enetuka u cenexus: Teopus. 3ananus. OtBetsl. — CapaToB: Jluneit, 2005.
11. ««KonTposbHbIe TeCTOBBIE padboThI o 6uosoruu 10-11 kimacey;

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. bornanosa T.JI., Cononosa E.A. buosnorus. CpaBo4HMK JJIs1 CTApUIEKIACCHUKOB U NOCTYMAIOIINX
B By3bl. — M.: ACT-npecc, 2006.

2. bonroBa 1.B. COopHuK 33124 110 0011eit 6uonoruu s nocrynaomux B BY3b1. — M.: Onukc 21
Bek, 2005.

3. I'onuapos O.B. I'eneruka. 3angaun. — Caparos: JIuuei, 2005.

4. 3axapoB B.b, Mycradpun A.I'. OGmias Ouoorus: TecThl, BOMPOCH, 3aaanus. — M.: [Ipocsenienue,
2003.

5. Banosa T.B., Kasmmuaosa I'.C., Msrkosa A.H. COopHuK 3a1anuii 1o oOieit onomorun. — M.:
IIpoceenienue, 2002.

6. E.B. OcHoBBI MOneKkysipHON Ouosorun: Yuedbnoe nocodue. — Ex-r: YpI'TIY, 2003.

7. MennukoB b.M. buonorus: ¢popmsl u ypoBuu xu3nu. — M.: [Ipocsemenue, 2006.

8. [TumenoB WU.H. Jlexuuu mo obmeii 6monorun. — Capatos: Jlureit, 2003.

9. Ilyroskun A.IL., IlyroBkuna H.A., Muxees B.C. IIpaktuxym no o6ueit 6uonoruu. 10-11 knacc. —
M.: IIpocsenienue, 2002.

10. Pernonanuzanus kypca 6uosioruu B o0pa3zoBaTeibHbIX yupexaeHusx Pecnyonuku Tarapcran -
Kazans, 2002

11. Cuornazos B.1., Cyxosa T.C., Koznosa T.A. O6mas 6uosnorus. 10 knacc: nocodue 1ist yauTess.
— M.: Aitpuc-tipecc, 2004.

12. Copoxkuna JI.B. Tematuueckue 3auetsl no 6uonorun. 10-11 xmacc. — M.: TL] «Cdepar, 2003.

13. umkunckas H.A. I'enetuxa u cenekuus: Teopus. 3amanus. OtBetsl. — CapatoB: Jluneit, 2005.
14. IlpumepHbIe IPOrpaMMBbl, CO3JaHHBIE HAa OCHOBE (e/IepaTbHOr0 KOMIIOHEHTA rOCy1apCTBEHHOTO
00pa3oBaTeNbHOIO CTAHAPTA;

15. ba3ucHbIil yueOHBIi 11aH 0011e00pa3zoBaTeNbHbIX yupexkaeHuil Poccuiickoit denepannu,
YTBEPKJCHHBIH npukazoM Munobpazosanus PO Ne 1312 ot 09. 03. 2004.

16. «Pabouune mporpammel o 6uosioruu 6-11 kiacce» mo nporpammam H.W. Conuna, B.b. 3axaposa,
B.B.ITaceunuka, 1.H. [Tonomapeoii M., «I'mo6yc» 2008, 464c.

17. O.A. Ilenensena, N.B. Cynnosa «YHuBepcaibHble OYPOUYHbIE pa3pabOTKH 110 001el 6rnoaoruu 9
knace» k yueOnukam A.A.Kamenckoro, /I.K. bensieBa u 1p., M., «Bako», 2009, 464c;

18. «ET'D. buonorus 2010» ®UITU «MuaTennekt-uieatp» 2010;

19. «I'eneruka. 3agaun» Caparos, «Jlumeit», 2008;

20. A.B. Kynes «Iloypounoe rianupoBanue. O0uias 6uonorun 10 kiace» kK yaeOHUKaM

A.A Kamenckoro, JI.K. bensiea u np., C.-I1., «IlaputeT», 2001;

21. N.®. Nmkuna «Iloypounoe mianuposanue. buonorus 10 xiacc. [Toypounslie miaHb»,

C.-I1., «Yuaurens - ACT», 2001.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
www.bio.1september.ru
www.bio.nature.ru
www.edios.ru
www.km.ru/educftion
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