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HHOACHUTEJIBHAA 3AIINCKA

[Tpu pa3paboTke mporpaMmbl IO OMOJIOTUU TEOPETHUECKYIO OCHOBY JUIsl OTIPENIEICHUS TTOIX0/10B
K (opmupoBaHHIO coAepxkaHHUs ydeOHoro mnpenmera «buonorus» coctaBuiIM: KOHLENTYyalbHbIE
nonoxeranss PI'OC COO o B3auMo0OyCIOBICHHOCTH ILIEJICH, COMEpXKaHUs, PE3YJIbTaTOB 00ydYeHUs U
TpeOOBaHUN K YPOBHIO MOJTOTOBKM BBITYCKHHKOB, TOJOKEHUS 00 OOIIMX IEeNAX U MPHUHIIMIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeJHero odiero oopa3zoBanus B Poccuiickoit
Oenepannu, a TaKKe MOJOXKEHUsS 0 creruduke Onosoruu, e€ 3HaUeHUU B TTO3HAHUU JKUBOM MPUPOJIBI
1 00ecleYeHNH CYIIECTBOBAaHUS yenoBeueckoro oOmiectBa. COrjacHO Ha3BaHHBIM MOJOXKCHHUSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo Owonoruu AaéT MpeACTaBIeHUE O MeNsAX, 00 oOmiei crpaTeruu OOyYCHHS,
BOCIIUTAHMSI U Pa3BUTHUSL OOy4aloOUIMXcs CpelcTBaMu ydeOHoro mpenmera «buonorusi», omnpeaenser
00s13aTeNIbHOE MPEIMETHOE COJEpIKaHUE, €ro CTPYKTYpPY, paclpeielieHHe IO pasfeiamM H TeMaw,
PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTh U3YUeHHsI yUeOHOTr0 MarepHaia ¢ Y4ETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM O0pa30BaTEIbHOrO IPOILECCa, BO3PACTHBIX OCOOCHHOCTEH
00y4arouxcs.

B mporpamme 1o OHOJIOTHHM TaK)Ke YYHUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeaIMETHBIM M MPEAMETHBIM pe3ylibTaraM o0y4deHHs B (OPMHUPOBAHUU OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEILHON JEATEIIbHOCTH/y4eOHBIX ICHCTBHI 00YyJaIOMIMXCS 10 OCBOCHUIO COJCPKAHUS
Ouooruueckoro oopazoBaHusl.

B mporpamme mo Owmomorum (10-11 kmaccel, 0a30BBIi ypOBEHB) pEaTM30BaH MPHUHIUI
MIPEEeMCTBEHHOCTH B M3YYEHHUU OHOJIOTHH, Ollarogaps 4emy B HEW MPOCMaTpUBAETCs HANpPaBIEHHOCTh
Ha pa3BUTHE 3HAHUH, CBSI3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHUS,
LIEHHOCTHBIX OPHEHTALUNA JIMYHOCTH, HKOJOTMYECKOTO MBIIIJICHHS, MPEICTaBICHUNH O 30POBOM
oOpa3e KH3HU U OCPEKHBIM OTHOIICHUEM K OKpYXKaromied npupomHoit cpexe. [losTomy Hapsmy ¢
M3Y4YeHHEM O00IeOMOIOTHYECKIX TEOPHid, a TAK)Ke 3HAHUI O CTPOCHHHU >KUBBIX CHCTEM Pa3HOT0 paHra
U CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HHUX IPOLECCOB B IMpOrpaMMe IO OHOJOTUH YAETICHO
BHHUMaHUE MCIOIb30BAHUIO MOTYYSHHBIX 3HAHUN B TIOBCETHEBHOM KU3HU JJISl PEUICHUS TPUKIATHBIX
3aja4, B TOM YUCIIe: TPOQIIAKTUKY HACTIEICTBEHHBIX 3a00JIEBaHUI YeJIOBEKA, MEIMKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMsI SKOJOTMYECKH LEIeco00pa3HOro IMOBEICHHUs B OKpYXKarolen
MIPUPOJHON Cpelle, aHalIW3a BIUSHUA XO3AWCTBEHHOW [EATEIbHOCTH 4YEIOBEKAa HA COCTOSHHUE
IPUPOJHBIX M HCKYCCTBEHHBIX IKOCHUCTEM. YCHUJIEHHE BHUMAHHUS K NPUKIAJHOW HaNpaBIEHHOCTH
ydueOHOoro mnpenmera «buosorus» TPOAUKTOBAHO HEOOXOJWMOCTBIO OOECIEYEHHS YCIOBUM st
pelieHuss OAHOM M3 aKTyaJlbHBIX 3a7ay IIKOJBHOTO OHOJIOTHYECKOro 00pa3oBaHus, KOTOpas
npeanoiaraetT (GOpMHpPOBaHHE y OOYYAIOIIUXCS CIIOCOOHOCTH agalTHPOBAaThCS K HM3MEHEHUSIM
JMHAMUYHO pa3BUBAIOLIETOCs COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero ooOmiero o0pa3oBaHUs 3aHMMaeT BaxkHoe Mecto. OHa
obecrieurBaeT GOpMHUPOBaHKE y 00yUaIOIIKUXCS IPEJICTABICHUH 0 HAyYHOW KapTHHE MHpa, paclIupsieT
1 00001IaeT 3HaHUS O )KUBOH MPHPOJE, €€ OTINYUTENBHBIX MPU3HAKAX — YPOBHEBOW OpPTaHU3alUH U
HBOJIIOLUM, CO3Ja€T YCIOBMS JUIs: IIO3HAHUS 3aKOHOB OJKMBOM MNpHUpPOAbI, (OPMHUPOBAHUS
(GYHKIIMOHATFHON IPaMOTHOCTH, HABBIKOB 3/I0POBOTO M 0€30MacHOTO 00pa3a jKU3HHU, SIKOJIOTHIECKOTO
MBILUIEHUS], IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

Bosbmoe 3HaueHWe OMONOTHS MMEET TaKKe JJIS PEIIeHUS BOCHHUTATEIBHBIX W Pa3BUBAIOIINX
3aady cpefHero ooOumiero o0pa3oBaHHWs, COLUANM3alMK oOydarouuxcs. M3ydeHue Ouosoruu
obecrieynBaeT  yCcIOBHS JUISI  (OPMHPOBAHUS  WHTEIUICKTYaJbHBIX, KOMMYHUKAaIlMOHHBIX U
MH(POPMAIIMOHHBIX HABBIKOB, 3CTETHMUYECKOW KYJIBTYpPbI, CHOCOOCTBYET WHTETpaluu OHMOJOTMYECKHX
3HaHUH C TIPENCTABICHUSMH W3 JPYTHX YUEOHBIX TPEJAMETOB, B YACTHOCTH, (DU3MKH, XUMHUH M
reorpadguu. Ha3BaHHbIE MMOJIOKEHUS O MpEIHA3HAYEHUU Y4eOHOro mnpeaMera «BbHoIorus cocTaBUIN
OCHOBY ISl ONpEAENeHHS TMOIXOJ0B K OTOOpY W CTPYKTYPHPOBAaHHUIO €ro  COJEpPKAHHSA,
MIPEJCTABICHHOTO B IIPOrpaMMe Mo OMOJIOTHH.



Otb6op conepxanus yueOHOro mpeamera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUN KYJIbTYPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBHUM C KOTOPHIM OOyYarolIuecs TOJIKHBI
OCBOUTH 3HAHHMSI W YMEHHS, 3HAUMMbIE T (POPMHUPOBAHUS OOIIEH KYJIbTYPHI, OMPEICIISIOIINE
aJieckBaTHOE IIOBEJICHHWE YeJOBeKa B OKpYXKalollell MNpupogHOW cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM U3HM M MPAKTHUECKOM nearenbHOocTH. Oco0oe MecTo B 3TOM cUCTEMe 3HaHUM
3aHMMAIOT 3JIEMEHTHI COJepKaHUs, KOTOPbIE CIy>KaT OCHOBOM it (hOpMUPOBAHUSI MPEACTABICHUI O
COBPEMEHHOW E€CTCCTBCHHO-HAYyYHOW KapTHMHE MHpPa H I[EHHOCTHBIX OPHEHTAIUSAX JIMYHOCTH,
CHOCOOCTBYIOUINX I'YMaHU3alUK OHOJIOTHYEeCKOro 00pa3oBaHUsl.

CTpyKTypHpOBaHHE COJACp)KaHUS y4yeOHOro MaTepuala B HOporpaMMme IO OHOJOTHH
OCYILIECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAUCHUS 3HAHUM 00 OTIUYUTEIHHBIX OCOOCHHOCTSIX JKUBOMN
IPUPOJIBI, O €€ YPOBHEBOI OpPraHU3aIMH U SBOJIIOIUHN. B COOTBETCTBHM C 3THUM B CTPYKTYpe y4eOHOTO
npenMera «buonorus» BBIIENEHBI CIEAYIOUIME coaep)kareibHble NuHUU: «buonorus kak Hayka.
Metonel HaydHOoro mo3HaHHsS», «Kierka kak Owonormdeckas cucreMmay, «OpraHusMm Kak
Oouosoruueckas cucreMayn, «CucreMa U MHOrooOpa3ue OpraHHYeCKOro Mupa», «IBOJIIOLHMS >KMBON
MPUPOABD), «IKOCUCTEMBI M MIPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp wusydyenuss yuebHoro mnpenmera «buonmorus» Ha 0a30BOM YpOBHE — OBIJIAJICHUE
00yJaOIMUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAILHON OpTaHHW3aIH >KHBBIX CHUCTEM Pa3HOTO
paHra u npuoOpeTeHne YMEHHI HCMOIb30BaTh ATH 3HAHUS JJI1 TPAMOTHBIX JACHCTBHI B OTHOIICHUU
00BEKTOB JKUBOW MPUPOJIBI U PEIICHUS PA3INIHBIX KU3HEHHBIX TIPOOIICM.

Joctuxenne 1end wuzydeHus ydeOHoro mpeamera «buornorus» Ha 0a30BOM ypOBHE
o0ecreYnBaeTCs pelIeHUEM CIeTYIONIUX 3a/1au:

OCBOEHHE OOYYArOIIMMHCS CUCTEMbl 3HAHUH O OMOIIOTMYECKUX TEOPHUSX, YUEHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTE3aX, MPaBHiIaX, CIyXKaIIUX OCHOBOW M (POPMHUPOBAHUS MPEIACTABICHUN O
€CTECTBEHHO-HAYYHON KapTHMHE MHUpPA, O METOJaX HAay4yHOTO MO3HAHUSA, CTPOCHHH, MHOTOOOpa3uu U
OCOOCHHOCTSIX JKHMBBIX CHCTEM Pa3HOTO YPOBHS OPTaHU3AIMH, BBIIAIOIINXCS OTKPBITHIX U
COBPEMEHHBIX HCCIIEAOBAHUIX B OMOJIOTHH;

dbopMupoBaHHEe y OOYYAIOIIMXCS TIO3HABATEIBHBIX, WHTEUICKTYAIbHBIX W TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHAIKM3a JAaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHH HAyYHBIX B3TJISA0B, UACH U
MOJIXO0JIOB K U3YUCHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIlNY;

CTaHOBJIEHHE y OOydaromuxcs oOmed KyabTyphl, (QYHKIIMOHATBHOW TPAMOTHOCTH, Pa3BUTHE
YMEHHUH OOBSICHATH M OICHWBATH SIBIICHUS OKPYKAIOIIETO MHpA YXUBOW MPUPOJLI HA OCHOBAHHUU
3HAHUU U OTBITA, MONYUYEHHBIX IPU U3YYEHUU OMOJIOTHH;

dbopmMHpoBaHKE Y 00YJAIOIINXCS YMEHUH WILTIOCTPUPOBATH 3HAUECHHE OMOJIOTHYECKUX 3HAHUHN B
MPAKTUYECKONW JESATEIBHOCTH YeJOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH T[O3HAHUSA YEJOBEKOM JKHBOW MPUPOJIBI,
HE0OXOIMMOCTH OEpEeKHOTO OTHOIICHWUS K HEH, COONIOJCHHS 3TUYCCKUX HOPM TIPH TMPOBEIACHUU
OMOJIOTMYECKHUX UCCIIEIOBAHMUIA;

OCO3HAaHHME IICHHOCTH OWOJIOTMYECKUX 3HAaHUHM Ui TIOBBIICHHUS YPOBHS DKOJOTHYECKOU
KYJIbTYpBI, 17151 JOPMUPOBAHHUS HAYYHOTO MUPOBO33PECHHUS,

MPUMECHEHHE TPUOOPETEHHBIX 3HAHUH W YMEHHH B TOBCEJHCBHOW JKM3HH I OICHKU
MOCTIE/ICTBUM CBOEH IEATENFHOCTH MO0 OTHOLICHHUIO K OKpPYKalolIel cpesie, COOCTBEHHOMY 37I0POBBIO,
000CHOBaHUE U COOII0IEHNE Mep MPOPUITAKTUKN 3a00JIEBaHUH.

B cucreme cpennero o6mero o6pasoBanusi «buonorus», nsydaemas Ha 0a30BOM YpOBHE,
SBIISICTCS  O0S3aTENFHBIM  YY€OHBIM TPEIMETOM, BXOJSIIIMM B COCTaB MPEIMETHOH o0jacTu
«EcTecTBeHHO-HAyYHBIE TTPEIMETHIY.

st m3ydenuss 6uosiorud Ha 0a30BOM YPOBHE CpEIHEro oO0miero oOpa3oBaHMsI OTBOJIUTCS 68
gacoB: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 yaca (1 yac B Hezlenio).



COJEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJOTMM C OOLIECTBEHHBIMU, TEXHUYECKUMH U JIPYTHUMH
€CTECTBEHHBIMH HayKaMH, GHIIocOpUeii, STUKOH, SCTETUKOI 1 mpaBoM. Poins 6uonorun B popMupoBaHuu
COBpPEMEHHOM Hay4HOIl KapTuHbI Mupa. CucTeMa OMOJIOTHYECKUX HaYK.

MeTtoapl TO3HAHUS JKUBOM TNpHUpPOnAbl (HAOIIOAEHUE, SKCIEPUMEHT, OIMCAaHHE, HW3MEPEHUE,
KJaccuukanus, MOJASITMPOBAHNUE, CTATUCTHYECKAs 00pabOTKa JaHHBIX ).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTOoAbI TO3HAHUS KUBOW TPUPOIBI».

JlaGopaTopHble U IpaKkTH4YecKre padoThbi:

[Tpaktuyeckas padora Ne 1. «Vcronb30BaHNE pa3IMYHBIX METOIOB IPU U3Y4YEHHH OMOJIOTHUECKUX
00BEKTOB.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3AIUSA.

JKupble cuctemsbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonorud. OTIudue >KUBBIX CHCTEM OT
HEOPraHUYECKOW IPUPOIbI.

CpolicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHH3alMl OMOCHCTEM: MOJICKYIISIPHBIH,

KJICTOYHEIH, TKAHEBEIH, OpraHu3MEHHBI, MOMYJISIUUOHHO-BUOBOM, 9KOCHUCTECMHBIN
(OuoreoeHOTHYECKHI ), OMOC(EPHBIN.
JdemMoHcTpaumMu:

Tabnuupl 1 cxembl: «OCHOBHbIE IPU3HAKH KU3HIY, «Y POBHH OpraHU3ALUU KUBOU IPUPOIBD».

O6opynoBanue: moaens Mosekyinsl JJTHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHUE KJIETKH.

XHWMHMYECKUH COCTaB KJIETKUA. XUMHUYECKUE dJIEMEHThI: MAaKpOAJIEMEHThI, MUKPO3JIEMEHTHI. Bona n
MUHEPAJIbHBIE BELIECTBA.

@OYHKIMH BOJbI U MUHEPAIbHBIX BEIECTB B KieTke. [loanep:kanrne ocMoTHYECKOro OaiaHca.

benku. CocraB u cTpoeHHe OeNKOB. AMHHOKHCIOTHI — MOHOMEphl OenkoB. HezameHumsble u
3aMEHUMbIE AMHUHOKUCIOTHl. AMUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOM MOJIEKYIIbI
(mepBUYHas, BTOpPUYHAs, TPETUYHAs M UYETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE CBOHCTBA OEJIKOB.
buonornueckue pyHKIMM OEIKOB.

®epMeHThI — OHosoruyeckue karaausaropsl. CTpoeHue ¢pepMeHTa: aKTUBHBIN LIEHTp, cyOcTpaTHas
cnenupuuHocTs. Kopepmentsl. Butamunbl. OTinumns GepMEHTOB OT HEOPTaHUYECKUX KaTalln3aTOPOB.

VYrneBoabl: MOHOCaxapubl (TII0K03a, prudo3a 1 1e30KCUpr003a), rucaxapuabl (caxaposa, JaKTo3a)
U TIoJIcaxapuibl (Kpaxmall, IIIMKOTeH, 11eJUTt0103a). bruonornyeckue pyHKIMM yriaeBoI0B.

Jlunuasl: TpuraMuepusl, QGocomunuiael, crepouabl. I'mapoduiabHO-THAPOPOOHBIE CBOICTBA.
buonornueckue @ynkuuu nunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB M JIMIKUJIOB KAaK HCTOYHUKOB
JHEPTUU.

Hyxnennoseie kucnorel: JIHK u PHK. Hyxneornasl — MOHOMEpPBI HYKJIEWHOBBIX KHCIOT.
Crpoenue u ¢pynkuun JIHK. Crpoenue u pynkunun PHK. Bunst PHK. AT®: crpoenue u ¢pyHkuuu.

[Mutonorus — Hayka o kierke. Kierounas Teopus — nmpumep B3auMojeUCTBUA uaed U (akToB B
Hay4YHOM ITO3HAaHUU. MeTOo/1bl U3yUeHUS KIETKHU.

Knerka kak uenoctHas >kuBas cucrema. OOmMe TNpU3HAKK KIETOK: 3aMKHYyTas HapyKHas
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a OeJka.

Tunbel  KJIETOK:  dyKapuoTHyeckas U mpokapuotuyeckas. OcoOEHHOCTH  CTPOEHHUS
npokapuoTudeckoi kietku. Kierounas crtenka Oaxtepuil. CTpoeHHE HYKapHOTHUECKOW KIIETKH.
OcHOBHBIE OTINYUS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBhl KIETOK — KJIETOYHas CTEHKa, TIJIMKOKAINKC, HUX (QYHKLIUH.
[TnasmaTtuueckas memOpana, e€ cBoiicTBa U pyHkuuu. Lluromnasma u e€ opranousipl. OnHOMEMOpaHHbBIE



opraHouasl kiuetku: OIIC, ammapat ['onbmku, sm3ocomsl. IloayaBTOHOMHBIE OpPraHOMBI KIIETKH:
MUTOXOHJIPHH, TUTacTUIbI. [Iponcxokaenrne MUTOXOHApUN U tutactula. Buael mnactua. HememOpanHabie
OpPraHOMbl KJIETKU: PHOOCOMBI, KIETOYHBIM IIEHTp, LEHTPUOJIM, PECHUYKH, JKIYTHKH. DYyHKIUH
OpraHOMJIOB KJIETKU. BKiroueHus.

Anpo — perynsaTopHblii LeHTp kieTku. CTpoeHue sjpa: siiepHas 000J0uKa, KapHollia3zMma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemMoHcTpaumMu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllBann, M. lllneiinen, P. Bupxos, k. Yorcon, ®. Kpuk, M.
VYunkuuc, P. ®panknun, K. M. bap.

Huarpammsbl: «PacripeneneHne XMMUYECKUX AJIEMEHTOB B HEXKMBOW NpHUpoae», «PacmpeneieHue
XUMUYECKHUX AJIEMEHTOB B )KMBOU MPUPOJIEH.

Tabmuubl u cxemsl: «l[lepuoanyeckast TabnHIa XUMHUECKUX JIEMEHTOB», «CTPOCHUE MOJIEKYJIIbI
BOb», «buocunTe3 Oenka», «CtpoeHue Mmoiekynbl Oenkay, «CtpoeHue depmentay», «HykiaenHoBbie
kucnotel. JITHK», «Crtpoenue monexkyinbl AT®», «CtpoeHne 3ykapuoTHUECKON KieTku», «CTpoeHue
JKUBOTHON KJEeTKn», «CTpOoeHHE pacTUTENIbHOU KIETKW», «CTpoeHue NpPOKAPUOTHUYECKON KIIETKH,
«CTpoeHue siipa KIeTKI», «YTIeBOAb», «JIMIuIb».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, 000pYJ0BaHKE AJisl POBEACHUS HAOIIOCHU, U3MEepEeHUH,
HKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, dKUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopuas paGota Ne 1. «M3yueHue KaTaquTU4YECKOW aKTUBHOCTH (pEpMEHTOB (Ha mpuMmepe
aMUJIa3bl WK KaTalasbl)y.

Jlaboparopuas paborta Ne 2. «/3ydeHue CTpOCHHS KJIETOK PACTEHUH, )KUBOTHBIX M OAKTEPHH IO
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax U ux ONHUCAHUE».

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WJIM MeTa0oNMu3M. ACCUMIIIANMS (TUTACTHYECKUH OOMEH) M JIMCCHMUIISIIIUS
(oHEpreTHYecKrii 0OMEH) — JIBE CTOPOHBI €IMHOTO Ipoiecca MeTabonu3mMa. Poilb 3aKOHOB COXpaHEHUs
BEIIIECTB U HYHEPTUHU B MIOHUMAHUN METa0OIU3MA.

Tunsl oOMeHa BelecTB: aBTOTPOPHBINA U reTepoTpopHbId. Posb pepMeHTOB B 0OMEHE BEUIECTB U
IIPEBPALICHUH SHEPTUU B KIIETKE.

®orocunre3. CeroBast 1 TeMHOBas (a3pl porocunresza. Peakunn gorocunreza. DPPeKTUBHOCTD
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a JUIsl )KU3HU Ha 3emiie. BausHue ycnoBuii cpeabl Ha (OTOCHHTE3 U
CIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYyIole OakTepun. 3HaYeHne XeMOCHHTE3a JUIsl )KU3HU Ha 3eMle.

OHeprerudyeckuii oOMeH B KJeTKe. PaciienseHue BelecTB, BBIJEICHHE W aKKyMYJIHpPOBaHHE
SHEpPruM B KJIETKE. DTambl dHepreTudeckoro ooOMena. ['nmukonns. bpoxenue u ero Buabl. Kucnopoanoe
OKHUCJIGHHE, WM KJeToyHoe JpixaHue. OxucnurenbHoe (ochopunrpoBanue. IPPEKTUBHOCTD
JHEPreTHYeCKOro oOMeHa.

Peakuuu marpuunoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus renernueckoit
uHpopMaLuu B KieTke. ['eHeTnyeckuit koa u ero coiicra. Tpanckpunuus — Matpuusbiil cunte3 PHK.
Tpancnamus — 6mocunte3 Oenka. Dtanbl TpaHcasaiuu. KomupoBanue amMmuHOKHCIOT. Ponb pubocom B
O6uocuHTe3e OenKa.

Hexnerounsie ¢opmbl xu3Hu — BHUpychl. Mctopusi otkpeitus Bupycos ([. WM. VBaHoBckwuit).
OCOoOEeHHOCTH CTPOEHUS U KU3HEHHOTO IMKJIa BUPYcoB. baktepnodaru. bonesnu pacteHui, 5)kUBOTHBIX U
YyelioBeKa, BhI3bIBacMble Bupycamu. Bupyc nmmyHnonedunura yenoseka (BMUY) — Bo36ynurens CIIN/a.
OOparHasi TpaHCKpPHUIIIMS, peBepTaza W HHTerpasa. lIpodunakTuka pacrnpocTpaHEeHHsS BUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /I. 1. UBanosckuit, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunsl muTaHusy, «Metabonuzmy», «MHUTOXOHIPUSA», «IHEPreTUUECKUn
obmeny, «Xmoporacty, «DorocunTesy, «Ctpoenue JJHK», «Ctpoenne n GyHKIHMOHUpPOBAHWE TEHAY,



«Cunre3 Genkay», «'enetnueckuii kon», «Bupyce», «bakrepuodaru», «CTpoeHue M KU3HEHHBIN UK
Bupyca CIIN/]a, 6akrepuodaray, «Permxkarus JJHK».

Oo6opynoBanue: moaenu-anmmkamuu «Yasoenue JJHK u Tpanckpumnmusy», «buocuHTe3 Oemkay,
«CtpoeHnue KiIeTku», Mojenb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uKi1, WK KU3HEHHbIN nUKI kieTku. MaTepdasa u murtos. [Ipoueccel, npoTekatoriue
B uHTepdaze. Pemmukanus — peakuus marpuunoro cunresza JJHK. Ctpoenue xpomocoM. XpoMOCOMHBIH
HA0Op — KapuoTUN. J(UIJIOUHBINA U TalIOUIHBIA XpOMOCOMHBIE Ha0Ophl. Xpomatusl. Llutonoruueckue
OCHOBBI Pa3MHOKEHUS U UHAMBUAYAJIBHOTO Pa3BUTHUS OPTaHU3MOB.

Henenne knerkn — muro3. Cragum mutosza. lIpouecchl, mpoucxonsnige Ha pa3HbIX CTaIUAX
MHUTO3a. BHOJIOrMYECKHIT CMBICIT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@opMbl pa3MHOKEHMSI OpPraHM3MOB: Oecrnosioe M 1oJoBoe. Bujpl 0ecrnonoro pasMHOXKEHHS:
NeJICHWe HaJaBOe, TOYKOBaHHE OJIHO- M MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHHe, BEreTaTUBHOE
pa3mHoO)KeHHe. VICKyCcCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYCHUE JUJIS CEICKLIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOTO.

Meiioz. Cranuu meio3a. [Iporecchl, mpoucxosiue Ha cTaausx Meio3a. [loBenenrne XxpomocoM B
Mmenoze. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaYEHUE MEH03a.

['amerorenes — mnporecc 00pa3oBaHMs TOJOBBIX KJIETOK Yy JKUBOTHBIX. IloyoBble kenesbl:
CEMEHHHKH U simuHuKH. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIepMaTo301 1, STHIEKIIeTKA)
— cmepmaroreHe3 M oBoreHe3. OcoOEHHOCTHM CTpPOEHUs SAHWLEKIEeTOK U CHEpPMaTO30MJIOB.
OmnonorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BUTHE (OHTOrE€HE3). ODMOpHOHAJIbHOE pa3BUTHE (dMOpHOreHe3). OTallbl
SMOpPHUOHAIBHOTO PAa3BUTHUS y TMO3BOHOYHBIX J>KMBOTHBIX: JpOOJICHHWE, TacTPyJALUsS, OPraHOTEHE3.
[loctamOpuoHanbHOEe  pa3BuTHe. TuObl MOCTIMOPUOHAIBHOTO  PAa3BUTHS:  MPSIMOE, HENpPSIMOE
(mmunHOYHOE). BiusiHue cpeibl Ha pa3BUTUE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHbBIE
YPOACTBA.

Poct u pasButrue pacrenuil. OHTOreHe3 LBETKOBOI'O pPACTEHUs: CTPOCHUE CEMEHH, CTaauu
pa3BUTHSL.

JleMoHCTpanum:

Tabmumbsl u cxembl: «DOpMBI pPa3MHOXKEHUSI OPraHU3MOBY», «J[BOWHOE OIUIOJIOTBOPEHHUE Y
I[BETKOBBIX pacTeHuil», «BereraruBHOe pa3MHOXEHHE pacTeHMiD», «JleneHne KiIeTku OaKkTepHii»,
«CTpoeHHe TONOBBIX KJIETOK», «CTpoeHne XpoMocombly, «Kierounsni nukmy, «Pemmukamus JTHK»,
«Muto3», «Meiio3», «lIpamoe u HenpsAMoe pa3BUTHE», «]'aMeToreHe3 y MICKONMUTAIONINX U YEIOBEKAy,
«OCHOBHBIE CTaJIMM OHTOT'€HE3a.

OO6opynoBaHue:  MHUKPOCKOIN,  MHKponpenapaTsl  «CrepMaro3oubl  MIIEKOMMTAIOLIETO»,
«Sineknerka mtekonuraroniero», «KapnokuHe3 B KIETKax KOpEIIKa JIyKa», MarHuTHash MOJENb-
anmukanus «/lenenue kierkny», moaens JJHK, monens meradazHoit XxpoMoCOMBI.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHas padota Ne 3. «HabmoeHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha FOTOBBIX
MHUKpOIIpenaparaxy.

JlaGopatopHass paGora Ne 4. «l3yueHue CTpOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOITIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Vcrtopus pa3BuTusa TeHEeTUKU. Poib nuTomoruu u 3MOpHOJIOTUH B
CTaHOBJIGHUM TE€HETHKHU. BKiax poccuilckux M 3apyOeXHbIX YYEHBIX B pa3BUTHE T'€HETHUKH. MeToJibl
TeHETUKH  (THOPUIOIOTMUECKHH, I[UTOTCHETHYECKUH, MOJIEKYIsipHO-TeHeTH4YecKkuii). OCHOBHBIC
TEHETUUYECKNE TIOHATHS. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOJIb3yEMas B CXeMaX CKpEIIMBaHHM.

3aKOHOMEPHOCTH HAacJelI0BaHUs MpPHU3HAKOB, ycTaHoBieHHble [. Mengenem. Monorubpuaxoe
CKpelIrBaHue. 3aKOH €IMHO00pa3us THOPUAOB MEpBOro nokojeHus. [IpaBuiio JOMUHMpOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [1oiHOE M HENMOJIHOE JOMUHUPOBAHHUE.



JurubpuaHoe ckpermuBanue. 3aKOH HE3aBUCHMOTO HacleI0BaHMs MPU3HAKOB. LluTorenernyeckue
OCHOBbl ~ JUTHOPUIHOTO  CKpeuuBaHUs.  AHanusupymomiee — ckpemmBaHue.  Vcmonb3oBaHue
AHATTM3UPYIOIIETO CKPEUIMBAHUS JJISl ONIPEIeNICHHSI TEHOTHIIA 0COOU.

CuemnneHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuemieHHOMY HacleIOBaHUIO
reHoB. HapymieHue cueruienns reHoB B pe3yJibTaTe KpOCCUHIOBEPA.

XpOMOCOMHasl TEOPHS HACIEICTBEHHOCTH. | eHeTnYecKne KapThl.

I'enetuka mnona. XpOMOCOMHOE ONpEIENEHHUE TModa. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI.
['omMorameTHsble U reTeporameTHele opranu3mMel. HaciienoBanne Npu3HAKOB, CLETNIEHHBIX C ITOJIOM.

N3meHunBoCTh. BuIbl M3MEHUMBOCTH: HEHACIEACTBEHHAs W HaciencTBeHHas. Poib cpenbl B
HEHAaCJIEACTBEHHOMN W3MEHYHMBOCTH. Xapakrepucruka MOIU(DUKAITMOHHOM W3MEHYMBOCTH.
Bapuauvonsslii psx M BapuanuoHHas KpuBad. Hopma peakuuu npusnaka. KonudecTBeHHbIE U
KauyeCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAM(PUKALIMOHHON N3MEHYMBOCTH.

HacnencreenHnasi, uiay TeHOTUNIMYECKAsl, I3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYMBOCTh. Melo3 u
MOJIOBOM  MpPOLECC — OCHOBA KOMOWHATUBHOM HM3MEHUMBOCTH. MyTallMOHHAsT H3MEHUYUBOCTD.
Knaccudukanuss myranmii: TeHHblE, XPOMOCOMHBIC, T€HOMHBIE. YacToTa M MPUYMHBI MYTaIHH.
Myrtarennsie (GakTopbl. 3aKOH TOMOJOTMYECKHX pSJAOB B HAClIeACTBEHHOW u3MmeHuuBoctu H. U.
Baswunosa.

BuesinepHas HacneCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uenoBeka. Kapuorun denoBeka. OCHOBHBIE METOABI TI'E€HETHKM  YEJIOBEKA:
reHeaNornYeckuii, OJM3HEIOBbIN, MUTOTeHETHUYECKUNH, OMOXUMUYECKUH, MOJIEKYJISIPHO-T€HETUYECKUH.
CoBpeMEHHOE ONpe/eIeHUE TE€HOTHIA: MOJHOT€HOMHOE CEKBEHHUPOBAaHUE, I'€HOTUIIMPOBAHUE, B TOM
ymcie ¢ nomonibio [1I[P-ananusza. HacnencTBennsie 3a00aeBaHus YeOBEKa: FeHHbIE O0JIE3HU, OOIE3HU C
HACJIEJCTBEHHOW MPEApacloiOKEHHOCThIO, XPOMOCOMHBIE Oone3nu. ComMaTHYeCKHe W TEHEpaTHUBHbBIC
myTtanuu. CTBONOBbIE KiIeTKH. [IpUHIMIBI 310pOBOro 00pasza KU3HU, AMATHOCTUKH, MPO(PUIAKTUKHA U
JIEYEHUs] TEHETUYECKUX Oose3Hel. MeInKo-TeHETUYECKOEe KOHCYIbTUPOBaHHE. 3HAUEHNE METUIIMHCKON
TeHETUKH B MPEAOTBPAILCHUH U JICUCHUH TeHEeTUYECKUX 3a00JIeBaHMI YeloBeKa.

JdemMoHcTpaumMu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepuxos, H. B. Tumodeen-PecoBckuii,
H. U. BaBuinos.

Tabmuubl 1 cxembl: «MOHOTHOPUAHOE CKPELIMBAHNUE U €0 IIMTOT€HETHYECKas OCHOBa», «3aKOH
paciienyeHuss M ero IUTOreHeTHYecKas OCHOBa», <«3aKOH YHMCTOThI ramer», «/luruOpuanoe
CKpelBaHue», «L{uronornyeckue OCHOBBI JUTHOPUIHOTO CKpelInBaHus», «Meio3», «B3anmoneictaue
aJJIeNbHBIX T€HOB», «l eHeTHdeckue KapThl pacTEHUM, XKUBOTHBIX U 4YeJIOBEKa», «l'eHeTuka mojan,
«3aKOHOMEPHOCTH HAacJIEJOBaHMs, CLEIJIEHHOTO ¢ IoJoM», «KapuoTumbl 4YenoBeka M KHBOTHBIX»,
«Buapl usMeHunBocTH», «MoaudukanmoHHas HW3MEHUUBOCTHY, «HacnenoBanue pesyc-pakropar,
«"eHeruka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTHY.

O6opynoBanue:  Mojenu-anmmiaukanuu  «MoHorubpugHoe — ckpemuBaHue»,  «Henomnoe
JOMUHUpOBaHuEe», «JurubpunHoe ckpeuuBaHue», «llepekpéct XpoMocoM», MHMKpPOCKOI |
MuKpornpenapar «Jlpo3oduna» (HopMa, MyTauuu GopMbl KpPbUIbEB M OKpAacKH Tena), repdapuil «I'opox
IIOCEBHOM».

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHass pabota Ne 5. «l3yueHue pe3ynbTaToOB MOHOTHOPUAHOTO W JTUTHOPUIAHOTO
CKpEIIMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIpENnapaTax.

JlaGopatopHass paGora Ne 6. «M3yyeHne MOAU(DUKALMOHHOW W3MEHYMBOCTH, IOCTPOEHUE
BApUALMOHHOTO Psi1a U BAPUALIMOHHON KPUBOI».

JlaGopatopHas padota Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKPOIpErapaTax.

[TpakTnueckas padota Ne 2. «CocraBieHne U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekius Kak HayKa ¥ TIporiecc. 3apokIeHHE CeNIeKITuu U joMectukanus. Yuenue H. . BaBunosa
0 IEHTpax TIPOUCXOXKIEHUS W MHOrooOpa3usi KyJbTYpHBIX pacTeHuil. LIeHTpBsl NpoucxoxIeHHs
JIOMAITHUX KUBOTHBIX. COPT, MOpO/Ia, IITAMM.



CoBpeMeHHbIE METO/IbI CeIEeKIIMUA. MacCOBBIN M MHAMBHIYyalIbHbIH OTOOPHI B CEIEKIIMU PACTEHHUNA 1
KHUBOTHBIX. OIleHKa 3KCTepbepa. bIM3KOPOACTBEHHOE CKpelMBaHuEe — MHOpUAMHr. Yucras IUHMA.
CkpemMBanue 4YHCTHIX JTUHMNA. [ereposuc, wmnm rubpugHas cuia. HepoacTBeHHOE CKpeIiMBaHUE —
ayropuaunr. OtpanéHHas ruOpuamsanuss M e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 M IOJy4eHHUe
IIOJIMILIOUOB. [JJOCTM>KEHMS CEJIEKIIUU PACTEHMM, )KUBOTHBIX U MUKPOOPTAaHU3MOB.

bruorexHomoruss kak oOTpacibp INpou3BOoAcTBA. ['eHHas uWHXKEHepusa. OTanbl  CO3AAHHUA
pexombunantHoi JIHK m TpaHcreHHsix opranm3moB. Kierounas umxeHepusi. KieTouHble KyNbTypBI.
MukpoxoHaJIbHOE pa3MHOKEHHE pacTeHUH. Kionuposanue BBICOKOIIPOJYKTHBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. JKOJIOTWYECKHE M 3Th4eckue mnpodneMbl. MO — reHeTHuecKu
MOJIU(HUIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. /1. Kapnieuenko, M. @. 1iBaHoB.

Tabmuubl u cxembl: kapTa «LleHTpHI TPOUCXOXKACHUS U MHOT000pas3usi KyJbTYpPHBIX PacTEHHUI»,
«[loponpl moOMamIHUX >KUBOTHBIX», «CopTa KylbTypHBIX pacTeHuil», «OtnanéHHas rubpuausanus»,
«Pabotel akamemuka M. ®@. MBanoBa», «llomummongus», «OO0beKTHl OMOTEeXHOJIOTHMY», «KileTOuHBIE
KYJIBTYPBI M KJIOHUpOBaHue», «KoHCTpynpoBaHue U IEPEHOC I€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKU IUIOAOB M KOPHEIUIOAOB JAUKUX (OPM U KYJIbTYPHBIX COPTOB PacTEHH,
rep6apuii «CesbCKOX03HCTBEHHbIE PACTCHUSI.

JlabopaTopHble 1 IpakTHYeCKHEe PAdOThI:

Okckypeuss «OCHOBHBIE METOABI U JIOCTHXKEHMS CeNeKUUM pAcTeHUWH U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIUIO, MJIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIN y4acTOK, B TEIUTMYHOE XO3SHCTBO,
71a00paTOPUIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpeanocbuUIKM BO3HMKHOBEHHUS 3BOJIIOLMOHHON TEOPUHU. DBOJIOLMOHHAS TEOpUs U €€ MECTO B
O6uosnorun. BiusHue 3BOMIOLIMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUU U APYTUX HAYK.

CBuzerenscrBa sBosmonMu. IlaneoHTonornveckue: MOCIENOBATEIbHOCTD IOSIBICHUS BHIOB B
NAJIEOHTOJIOTUYECKON JIETONHCH, ITepexoiHble GopMbl. buoreorpadguueckue: cXoAcTBO U paznuuue GayH
U (QJIOp MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJCTBA M  pa3auuus HMOpPHUOHOB pa3HbIX BHUAOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJIOTMYHBIE, PYJUMEHTApHbIE OpPraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMHUYECKHE:  CXOJACTBO  MEXaHHW3MOB  HACJEACTBEHHOCTM U OCHOBHBIX
METa0O0JIMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopust Y. JlapBuna. Ilpeamochuiku BO3HUKHOBEHHS JapBUHU3MA. [IBmxkymiue
CHJIBI 3BOJIOLMM BUAOB MO JlapBuHY (M30BITOYHOE DPAa3MHOXKEHHE IPH OTPAaHUYEHHOCTH PECYPCOB,
Heornpenei€HHas K3MEHYUBOCTh, 0Opb0a 3a CyIlleCTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrerudeckas teopus sBomoruu (CTD) u e€ ocHOBHBIE TTOJOKEHUSI.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U HBOJIIOLUU.

JBwxynme cuibl (pakTopbl) HBOJIONUM BUAOB B Ipupoje. MyTalMOHHBIM mporecc Hu
KOMOHMHATHBHASI U3MEHUUBOCTb. [1oMy/IsIIMOHHbIE BOIHBI U Ipeiid reHoB. M3osduus u Murpanus.

EcrecTBenHbIi 0TOOp — Hanpasisonuil Gpakrop 3Boronuu. @opMel €CTECTBEHHOTO 0TOOPA.

[Tprcrioco0NeHHOCTh OPraHMW3MOB Kak pe3yiabTar sBomonuu. [Ipumepsl npucnocobiieHuit y
OpraHu3MoB. ApoMopd0O3bl U UH0AAATI TAIIUH.

Bun u Bunoo6pazosanue. Kpurepun Buma. OcHoBHBIE (POPMBI BUI000pa30BaHus: reorpaduieckoe,
9KOJIOTMYECKOE.

MaxkposBomorsi.  PopMbl  3BoNOLMM:  (puseTHYecKas, JAMBEPreHTHAs, KOHBEpreHTHas,
napaniensHas. HeoGpaTumMocTh 3BOIOLNH.



[TpoucxoxaeHne OT HecHEelUaIN3UpOBaHHBIX IpeakoB. IIporpeccupyromas cnenuain3amnms.
AnanTtuBHas paguanus.

JdemoHcTpaumMu:

[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens, O.
Miromnep, A. H. Cesepiios.

Tabmunpel 1 cxembl: «Pa3BUTHE OpraHMYECKOro MHpa Ha 3emie», «3apOoAbIlH O3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «DopMbl O0OprOBI 3a cymiecTBoBaHHE», «EcTecTBEeHHBIH O0TOODY,
«MHorooOpa3ue COpTOB  pacTeHuit», «MHoroobpasue moOpoJ  KUBOTHBIXY», «llomymsuum»,
«MyTanMoHHas HM3MEHYMBOCTHY», «Apomopdoss», «Mamoamantammm», «OOmas aereHepanusy,
«/IBmxymme cuibl sBomronuny, «Kapra-cxema Mmapuipyra nyremectsus Y. [lapsuna», «boprba 3a
cymectBoBanue», «llpucnocobneHHocTs  opraHu3moB», «l'eorpaduueckoe  BUA000pazOBaHHEY,
«IKOJIOTUYECKOE BHI000pa30BaHHEN.

O6opynoBaHue: KOJUICKIHSI HACEKOMBIX C PAa3JIMYHBIMUA THIIAMH OKPACKH, HAOOP IJIOJ0B U CEMsH,
kosutekuusa «[IpuMepsl 3alIUTHBIX MPUCIOCOOICHHUM Yy KUBOTHBIX», MOJENIb «OCHOBHBIE HaIlpaBJICHUS
IBOJIOIIIY», 00BEMHASA MOJIeNb «CTPOECHUE TOJIOBHOTO MO3Ta MTO3BOHOUHBIX).

buoreorpaduyeckas kapta mupa, Koekuus «DopMbl COXPAaHHOCTH HCKOMAEMBIX >KUBOTHBIX H
pacreHui», wmojnenp ammukanus «llepekpéct xpomocom», BiaxHble npenaparbl  «Pa3zButue
HaceKoMoroy, «Pa3Butue NArymku», MUKpomnpenapar «J{po3oduna» (Hopma, MyTaruu GopMbl KPbLIbEB
U OKpacKH Tena).

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

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

Jlaboparopnas pabota Ne 2. «OmnucaHue mMpucrnocOOIEHHOCTH OpraHu3Ma M €€ OTHOCHTEIHHOTO
XapakTepay.

Tema 2. Bo3HnkHOBeHHMe ¥ pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble IPECTABICHUS O 3apOKJI€HUU KU3HU. HayuHble runore3sl BOSHUKHOBEHUS JKU3HU Ha
3emiie: abMoOreHe3 U MaHCIepMus. XUMUYecKas HBONIIONHsI. AOMOTEHHBIM CUHTE3 OPraHuYeCKUX BEIIECTB
U3 HEOPraHMYECKHX. DKCIIEPUMEHTAIbHOE TOATBEPKIACHUE XUMUYECKON 3BotonMH. HauanbHble 3Tarbl
ouonornueckor sBomonuu. [unoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTIPYKTYp H
BO3HUKHOBEHUE MNPOTOKIETKU. [lepBble KiIeTkM M UX 3BOMIONMs. POpMUPOBAHHWE OCHOBHBIX T'PYII
JKUBBIX OPraHU3MOB.

PazButue xxu3nm Ha 3emuie mo spam u nepuonam. Kartapxei. Apxeiickas u mpoTepo30iiCKas dpHhI.
[Taneozoiickas 3pa u €€ TmepHOAbl: KEeMOPHICKUI, OpPJOBUKCKUN, CHIYPUHUCKUN, JIEBOHCKUM,
KAMEHHOYTOJIbHBIH, IEPMCKUH.

Me3o301ickas 5pa U €€ Nepruoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

Kaiino3olickas 3pa u €€ nepruo/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiIuMaTa M TEeOJIOTMYECKUX IporeccoB. (OCHOBHbIE J3Tamnbl HBOJIOLUU
PacCTUTENBLHOTO M KUBOTHOTO MHUpa. ApoMopdo3bl Yy pacTeHUH M KUBOTHBIX. llosiBieHue, pacuBer u
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOro Mypa Kak OTpakeHue HBOJIOLMUA. OCHOBHBIE CHCTEMAaTUYECKHE TPYIIIIbI
OpraHU3MOB.

OBojroIUsl yenoBeKa. AHTPONOJOTUsl Kak Hayka. Pa3BuTue mpeacTtaBieHUN O MPOUCXOXKICHUU
yenoBeka. MeTtoael u3yueHus aHTpornoreHeza. (CXoOAcTBa M pa3iinyMsl 4YEJIOBEKA U JKUBOTHBIX.
CucremMaTH4eCcKOe MOJI0KEHHUE YEI0BEKa.

JBuxymue cunbl (dhakTopbl) aHTpororeHe3a. HaciencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIM
ot0op. Ob1ecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUM Tpy/a, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaJMM U BETBM 3BOJIOLMHU 4YEJIOBEKA: aBCTpasonuTeku, YemoBek ymenslil, Yenosek
npsaMoxosanmi, YenoBek HeaHIepTanbCKuW, YenoBek pa3ymHbld. HaxolIKu HCKOmaembIX OCTaTKOB,
BpeMs1 CYIIECTBOBaHMsI, 00JIaCTh pacpocTpaHeHusl, 00BEM rOJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYAMSL.

Yenoseueckne pacbl. OcHOBHBIE OONBINME pachl: €BpomeouHas (eBpa3uiickas), HErpo-
aBCTpaJIOU IHAs (’xBaTOpHANbHAS), MOHTOJIOUAHAS (a3maTcko-aMepHuKaHCKas). YepTol



IpUCHOCOOICHHOCTH TIPEICTABUTENCH YeNOBEUECKUX pPac K YCIOBUSM CYIIECTBOBaHUA. EIMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumMu:

[Toptpetsi: @. Penu, JI. Ilactep, A. . Onapun, C. Musnnep, I'. FOpu, Y. JlapuH.

Tabmuubl 1 cxembl: «Bo3nukHoBeHne CONHEYHOH cHcTeMbl», «Pa3BUTHE OPraHUYECKOTO MHUPaY,
«PactutenbHas kinetka», «KuBotHas knetka», «[Ipokapumornueckas kietka», «CoBpeMeHHas cUCTEMa
OpraHMYecKoro Mupay», «CpaBHEHHE AHATOMMYECKHMX YEpPT CTPOEHUS YEJIOBEKA U UEIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa IaJCOHTOJIONMYECKUX HAXOAOK IPEIKOB COBPEMEHHOTO YEeJIOBEKa,
«/IpeBHelimue moan», «JpeBHue moan», «llepBeie cCOBpeMEHHBIE 0N, «HenoBedyecKkue pacb».

O6opynosanue: myispku «lIpoucxoxaenue dyenoBeka» (OIOCTBI aBCTPaJONUTEKA, MUTEKAHTPOIA,
HEeaHJepTalIblla, KPOMAHBOHIIA), CIEMKNA WM M300paKeHUsI KAMEHHBIX OpPYAUN NEepBOOBITHOTO YeloBeKa
(xkaMHHU-yOMIIEepHl, pyOmIIa, cKkpebia), reoXpoHoJorudeckas Tadnuia, Komiekuus «OopmMbl COXPaHHOCTU
MCKOIIAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U IpaKkTH4YecKre padoThbi:

[TpakTiaeckass pabora Ne 1. «/3ydeHHE HCKONAEMBIX OCTAaTKOB PACTCHHA W J>KUBOTHBIX B
KOJUICKLUAX».

OKCcKypcusi «OBOJIOLUS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHbBIH HWIIU
KpaeBeauecKuil My3eil).

Tema 3. Opranu3msl 4 OKpYy:KawIAas cpeaa.

OKOJIOTHsl KaK HayKa. 3aJadd W pa3liebl 3KOJIOrMU. MeToabl 3KOJIOTMYECKHX HCCIIEIOBAaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpl 0OuTaHUs OPraHU3MOB: BOJIHASI, HA3E€MHO-BO3/AYIIHAS, TOUBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonorudeckue  ¢akropel. Kimaccudukamuss — 3KOJOTHYECKUX — (PaKTOPOB:  aOMOTHYCCKUE,
OMOTHUYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AlGuotnueckue (akToOpel: CBET, TeMIeparypa, BiIaKHOCTb. DotomepuoausMm. [IpucmocobneHus
OpPraHU3MOB K JICUCTBUIO a0NoTHYecKuX (pakTopoB. buonoruueckue puTmel.

buotnyeckne Qaxkropbl. Bumbl OMOTHYECKMX B3aMMOJCWUCTBHUI: KOHKYPEHIUS, XWIIHUYECTBO,
cumbuo3 u ero dopmel. [lapasuTusm, koomepanus, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIW3M, HEWTpaau3M. 3HAUY€HHE OMOTHMYECKUX B3aUMOACHCTBUN IS
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU MONyasiuu. OCHOBHBIE MMOKA3aTeNu MONYJISIUU: YUCIEHHOCTD,
IUIOTHOCTB, POXAAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpalus. JIMHAMHUKa YHUCICHHOCTH MOMYJISALUN U €€
perymsiuus.

JleMoHCTpanum:

[Toptpetsr: A. 'ym6oapaT, K. @. Pynbe, O. ['ekkens.

Tabmuubl u cxembl: kapta «[Ipuponusie 30HBI 3emum», «Cpelnpl OOMTAaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llonmynsauuny», «3aKOHOMEPHOCTU POCTAa YUCICHHOCTH MONYJISIUU HH()Yy30pHuu-
Tyenskuy, «Ilumessie nenm.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHass pabora Ne 3. «Mopdoaoruueckue OCOOEHHOCTH PACTEHMH M3 Pa3HBIX MeECT
oOUTaHUMY.

JlaGopatopHas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTuueckas padota Ne 2. «[loacdéT MIOTHOCTH MOMYJISIUA PA3HBIX BUOB PACTCHUIN.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo0miecTBo opraHu3mMoB — OuorieHo3. CTpyKTyphl OHOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-nomuHanTel. CBs3M B OHOIIEHO3E.

Okonoruyeckue cucrteMbl (3kocucteMbl). Ilonstue 00 »sKkocucreMe U OHUOreoleHO3e.
@OYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOIYLIEHTHI, KOHCYMEHTHI, peayleHTsl. KpyroBopor
BEIIECTB M TOTOK SHEPruu B dKocucTeMme. Tpoduueckue (MUILEBbIE) YPOBHU dKOocucTeMbl. [luieBbie
nenu u cetd. OCHOBHBIE TOKA3aTeNIN SKOCHCTEMBI: OrMomacca, IPOAYKIH. DKOJIOTHUYECKUE MTHUPaAMHIbL:



NPOAYKIMH, YACIEHHOCTH, OomMacchl. CBOMCTBA 3KOCUCTEM: YCTOMUUBOCTh, CAMOPETYJISIUS, Pa3BUTHE.
Cykueccus.

[IpuponHble  3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. OKOCUCTEMA XBOMHOIO WM
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTpPOTIOTEHHBIE  KOCHCTEMBL.  ATPO3KOCHUCTEMBL.  YpOOdKocuCTeMbl. buonormueckoe U
XO035ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak (¢aktop ycroHumBocTH dKocucteM. CoxpaHeHue OHOJIOTHUECKOTO
pasHooOpa3us Ha 3emiie.

VYuenune B. U. Bepuaackoro o Omocdepe. ['panuisl, cocraB u crpykrypa Ouochepst. Kuoe
BelecTBO U ero (yHkuuu. OcobGeHHocTH Ouocdepbl Kak M100anbHOM 3KocucTeMbl. JluHamudeckoe
paBHOBecHe U 00paTHast CBsA3b B Onocdepe.

KpyroBopotsl BeliecTs 1 OMOreOXMMHUYECKHE LUKIIbl 3JIEMEHTOB (yIyIepoja, a30Ta). 30HAIBHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBo B Oumocdepe 3emun. AHTPONOTCHHbIE HW3MEHeHUss B Ouocdepe. [mobanbpHBIC
HKOJIOTHYECKUE MPOOIIEMBI.

CocymecTBoBanue mnpupoabl U yenoBedecTBa. CoxpaHeHHe OHMOpazHOOOpa3usi Kak OCHOBA
ycroiunBoctd  Omocepsl. OCHOBa paIiOHAILHOTO YIPABICHHUS MPUPOJHBIMH pecypcaMH U HX
ucnosb3oBaHue. JloCTHKeHHUs OMOIOTUU M OXpaHa IPUpPOIbI.

JdemMoHcTpaumuu:

[Hoprpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubr u cxemsl: «[lumeBbie menm», «buomeHo3: coctaB W CTpyKTypay, «llpuponaHsie
coobuiectBay, «llenu nmuTaHusy», «Konoruyeckas nupamuaa», «buocdepa u yenoBek», «IKocucTemMa
HIMPOKOJINCTBEHHOI0 Jieca», «DKOCUCTEMa XBOMHOro Jiecay, «buoneHo3 BomoéMay, «ATrpoLEHO3»,
«I[IpuMepHbIE aHTPONOIE€HHbIE BO3JEHCTBUA Ha HPUPOAY», «BaxkHelllne HCTOYHHUKU 3arpsi3HEHMs
BO3/yXa M TPYHTOBBIX BOJ», «IlouBa — BaxkHelIas cocTaBisitomas onocdepsn», «PakTopsl Aerpaganuu
nouB», «llapHukoBbiil 3pdexT», «DakTopbl pagUMOAKTUBHOIO 3arpsisHeHus Ouocdeps», «OOmas
CTpyKTypa Ouocdepri», «PacnpocTpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH OHOCHEPHI»,
«Kpyrosopot yriepona B 0uochepe», «KpyroBopot azora B npupoae».

O6opynoBanue: Mojenb-anmiaukauusg «TunuuHele OHOLEHO3bD», Trepbapuil  «PacTuTenbHbIE
cooOmiecTBa», Koyuiekiuu «buoneHos», «Bpenurenu BaKHEMIIMX CEIbCKOXO3SHCTBEHHBIX KYIBTYp»,
repOapuy M KOJUIEKIIMH PACTEHWH M KUBOTHBIX, NMPUHAUICKANNE K PAa3HBIM JKOJOTHYECKUM TPYIIIam
onHoro Buna, Kpacnas kuura Poccuiickoit @eneparum, n300paxkeHuss OXpaHsIeMbIX BUJOB PacTeHUN U
KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 11O BMOJIOTM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

Cormacao ®I'OC COO, ycTtaHaBIUBAIOTCS TPeOOBAaHUS K pe3ybTaTaM OCBOCHHS 00y4YarOIIUMHCS
pPOrpaMM CPeHETO O0IIero 0Opa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS IpeameTa «bHOJIOTHs» BBIIEICHBI CIEAYIOLINE
COCTaBJISAIOLIME: OCO3HAHUE O0YYarOIUMUCS POCCUHCKOM Ipa)K1aHCKOM MIEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIPEICIICHHUIO, HATMUYME MOTUBAIIMH K 00y4eHHUIO OHOJIOTHH,
LIeJICHANPaBJIEHHOE PAa3BUTHE BHYTPEHHUX YOEXJAECHUH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKHUX TPATUIMNA pa3BUTHS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS
PYKOBOACTBOBATbCA B CBOECH JEATEIBHOCTU LEHHOCTHO-CMBICIOBBIMU YCTaHOBKAMH, IPUCYIIMMHU
cucreMe OHOJOTMYECKOro OOpa30BaHUs, HAJIMYME HSKOJOTMYECKOTO IPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD )KU3HEHHBIEC TUIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUSI IpeaMeTa «buosorus» NOCTUrarTcs B €AMHCTBE YUeOHON U
BOCIIMTATEIbHON JEATEIBHOCTH B COOTBETCTBUU € TPAJULMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMH,
UCTOPUYECKUMH M JYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMHU, IHPHUHATHIMH B OOILECTBE IpaBWJIaMU H
HOpPMaMH{ MOBEJICHMSI U CHOCOOCTBYIOT IpOIleccaM CaMOIIO3HAHUS, CAMOBOCHHUTAHUS M CaMOpa3BUTHS,
pa3BUTUS BHYTPEHHEH MO3ULUM JIMYHOCTH, MATPUOTHU3MA, YBAXKEHUS K 3aKOHY M IPABOIOPSIKY,
YeJIOBEKY Tpy/la U CTapIIeMy ITOKOJCHHIO, B3AUMHOI'0 YBaXXEHUs, OEPEKHOTO OTHOLIEHHSI K KYJIbTYpHOMY
HacJIeIMIl0 M TPaJulusAM MHOTOHAaMOHANbHOro Haponxa Poccuiickon ®enepauuu, nIpupone u
OKpYKaroIlel cpefe.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS ydeOHoro npeamera «buonorus» HOMKHBI OTpa)xarb
TOTOBHOCTb U CIIOCOOHOCTh 00YYaOLINXCsl PYKOBOACTBOBAaThCs C(HOPMUPOBAHHOM BHYTpEHHEN NO3ULIMEH
JUYHOCTH, CHCTEMOH  IIEHHOCTHBIX  OpWEHTAllMii, TO3WTHBHBIX  BHYTPEHHHX  yOEKICHHH,
COOTBETCTBYIOLMX TPAAULMOHHBIM IIEHHOCTSM POCCHHCKOro OOIIecTBa, paclIMpeHHe KU3HEHHOTO
ONbITa W ONBITA JEATEIBHOCTH B IIPOLIECCE pEaTU3allMM OCHOBHBIX HAINPABICHUM BOCIMTATEIBHON
JeATEIbHOCTH, B TOM YHUCJIE B YACTHU!

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh TPAXKJAHCKONH MO3MLMHU OOYYaOLIErocss Kak akTHUBHOIO M OTBETCTBEHHOIO
YIEeHa POCCUIICKOro 00I11ecTBa;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEHN, YBa)XKEHUE 3aKOHA U NTPABOIOPSIKa,

TOTOBHOCTb K COBMECTHOM TBOPUECKOM AESITEIbHOCTH P CO3/IaHUHU YUEOHBIX ITPOEKTOB, PEILICHUN
y4eOHBIX U M03HABaTEIbHbBIX 33J1ay, BHIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO IO3UIIMI0O MO OTHOLIEHUIO K SIBJICHHUSIM COBPEMEHHOM
KHU3HU U OOBSICHATH €€;

YMEHHME YYUTHIBATh B CBOUX JAEHCTBHUSIX HEOOXOAWMOCTb KOHCTPYKTUBHOTO B3aMMOJECHCTBHS
Jro/ielt ¢ pa3HbIMHU YOEKACHUSAMH, KYJIbTYPHBIMHU IIEHHOCTSIMHU U COLIMAIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B MPOIIECCE COBMECTHOTO BBIIOJHEHUS YU€OHBIX, T03HABATEIbHbBIX
U HCCIIEZIOBATENILCKUX 3aj[ay, YBaKUTEJIBHOTO OTHOLIEHHS K MHEHHUIO ONIIOHEHTOB NpPH OOCYXIECHUHU
CHOPHBIX BOIPOCOB OMOJOTMYECKOT0 COJIEPIKaHUS;

TOTOBHOCTb K I'YMaHUTapPHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(OpPMHPOBAHHOCTh POCCUICKON IPpa)1aHCKOW MJICHTUYHOCTH, MaTPUOTU3MA, YBAKEHHS K CBOEMY
Hapo/y, YyBCTBAa OTBETCTBEHHOCTHU mepea PoauHoM, ropnocTu 3a CBOM Kpal, cBoro PoanHy, CBOM S3bIK U
KYJIBTYpPY, IPOILIOE U HACTOSALLEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOLIEHWE K MIPUPOJHOMY HACIEIUIO W IaAMITHUKAM IPHUPOJBI, JOCTHKEHHUIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;



CIIOCOOHOCTh OIIEHMBATh BKJIA] POCCHICKMX YUYEHBIX B CTAaHOBIIEHHE WM pa3BUTHE OHMOJIOTHH,
MOHMMAaHUS 3HAYeHUs] OWOJIOTMH B MO3HAHUM 3aKOHOB MPUPOJIbI, B KU3HU YEJIOBEKa U COBPEMEHHOI'O
00I11eCTBA;

uzeiHast yoexAEHHOCTh, TOTOBHOCTb K CIY)KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh 3a €ro
cyan0y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CIIOCOOHOCTh OLIGHUBATh CUTYAallMI0O W TMPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYAYyIIETo;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJUTENSAM, CO3JAaHUI0O CEMbU HAa OCHOBE OCO3HAHHOTO
MIPUHSTHUS LEHHOCTEN CEMEMHOM )KU3HHU B COOTBETCTBUU € TpaAULUsIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAas O3CTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHUMaHNE YMOITMOHAIBHOT'O BO3JICUCTBUS KUBOM MPUPOBI U €€ 1IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE NPOSBIATH KauecTBa
TBOPYECKOU JINYHOCTH;

5) ¢usnuyeckoro BocnuTaHus, (GopMHPOBAHMA KYJbTYPbl 310POBbSi M 3MOIHMOHAJIBHOIO
Os1aronosyqus:

NMOHMMAaHUE U pealu3alus 370poBoro u Oe3omacHoro obpasza KH3HU (3M0pOBOE MHTaHUE,
COOJIIO/ICHNE TUTHUEHUYECKUX TPABWJI U HOPM, COAJaHCUPOBAHHBIM PEXUM 3aHITHH M OTIbIXA,
perynspHas Qu3ndeckas aKTUBHOCTbH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (PM3UUYECKOMY U IICUXUYECKOMY 3/J0POBbIO;

MOHMMAaHUE IIEHHOCTH MPaBWJI HHAMBHUIYATLHOTO U KOJIJIEKTUBHOTO OE€30MAacHOTO IMOBEJCHHS B
CUTYAIUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HH JIIOJICH;

OCO3HAHUE MOCIEACTBUI 1 HEPUSATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOT0JIs, HAPKOTHUKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HaHUE IIEHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;

FOTOBHOCTh K AKTHUBHOM JE€ATEIbHOCTH TEXHOJOTMYECKOM W COLMAJIIbHOM HAalpaBJICHHOCTH,
CIOCOOHOCTH UHUITMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIILHO BBITIOJHITH TAKYIO I€SITEIIbHOCTD;

UHTEpEC K pa3nuuHbiM cdepaM NpoPecCHOHANbHON AESITeNbHOCTH, YMEHHWE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun 1 peaaTu30BhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHbI;

TOTOBHOCTH U CIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKH I1elecoo0pa3Hoe OTHOIIEHHE K MPUPOJAE KaK MCTOYHUKY KM3HU Ha 3eMjie, OCHOBE
€€ CyIIEeCTBOBAHMUS,

MOBBIIICHUE YPOBHS SKOJIOTHYECKON KYJIbTYphl: IPUOOPETEHHNE OMBITA MJIAHUPOBAHUS TTOCTYIKOB U
OIIEHKH UX BO3MOXHBIX TTOCJICJICTBUM JIJIST OKPYXKAIOIIEH CPEJIbL;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa YKOJOTUIECKUX MPOOIeM U MyTel UX pelieHus;

CITOCOOHOCTh HCIIOJIB30BaTh MpUOOpeTaeMble MpPH M3YYCHHH OWOJOTHW 3HAHUS W YMEHHS TIPH
pelieHur TpoOJieM, CBS3aHHBIX C PAIMOHATBHBIM MPUPOAOIOIBE30BaHUEM (COONIOICHHE TPaBUII
MOBEJICHUSI B MPUPOJIC, HAMPABICHHBIX HA COXPAHCHUE PABHOBECHS B JKOCHCTEMax, OXpaHy BHJIOB,
IKOCcUCTeM, Orochepsr);

AKTUBHOE HENPUATHE JEHWCTBUN, MPHUHOCSIIIUX BPEIl OKPYKAIOWIEH NPUPOIHOU Cpele, YMEHHUE
MPOTHO3UPOBATh HEONATONMPUSTHBIE JKOJIOTUYECKHE TMOCIEACTBUS MPEINPUHUMAEMbIX JEeUCTBUN U
Mpea0TBpaniaTh ux;

HaJIU4KMe Pa3BUTOrO SKOJIOTMUECKOTO MBIIUICHHUS], IKOJIOTHYECKON KYIbTYpHhI, OMbITA I€ATEIbHOCTH
SKOJIOTUYECKOW  HAINpaBJICHHOCTH, yMEHHUS  pPYKOBOJCTBOBAaTbCS HWMH B  IIO3HABATEIHHOM,



KOMMYHHKAaTHUBHOH M COIMAIbHOW IMPAaKTHKE, TOTOBHOCTH K y4YacTUIO B NPAKTHYECKOW NESTETbHOCTH
9KOJIOTUYECKOI HAIlPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTh MUPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
U OOIIECTBEHHOM MPaKTHKH, OCHOBAHHOI'O Ha JUAJIOTE KYJIBTYpP, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MecTa B OJIUKYJIBTYPHOM MUPE;

COBEpPILIEHCTBOBAHHE S3bIKOBOM M YMTATENBCKOW KYIbTYPHI KaK CPEICTBA B3aMMOACHUCTBUS MEXKIY
JIOIBMU M TTO3HAHUS MUPA;

NOHMMaHHWE CHeU(PUKH OWOJIOTMM KaKk HayKd, OCO3HaHHs e€ poiau B (HOPMUPOBAHHUU
PALMOHATIBHOIO HAYYHOT'O MBIIICHUS, CO3JaHUM LEJIOCTHOIO IMPEICTaBIECHUS 00 OKpYXarolleM MHpe
KaK O eIMHCTBE MPHUPOJIbI, YeJIOBEKA U 00IIeCTBa, B IO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U peIIeHUH
po0JeM COXpaHeHHs IPUPOJHOIO PABHOBECHUS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUIsI COBPEMEHHOH LMBUIM3ALMU: 00ECIIEYEeHUsT HOBOTO
YPOBHSI pa3BUTHSL MEIULMHBI, CO3/JaHUE IEPCIEKTUBHBIX OMOTEXHOJOTUHM, CHOCOOHBIX peIIaTh
pecypcHbIe MpoOJeMbl Pa3BUTHSI YEIOBEUECTBA, IMOMCKA MyTeH BBIXOAA M3 TI00ATBHBIX 3KOJIOTHYECKHX
npobiaeM U obecriedeHus: Iepexoja K YCTOMUMBOMY pPa3BUTHIO, PALMOHAIBHOMY MCIIOJIb30BaHHIO
IPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B IIOJIyYEHMHM OHOJOIMYECKMX 3HAaHMM B LENAX MOBBILIEHUS OOLIeH
KYJBTYPBI, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIIMOHAIBHON I'PaMOTHOCTH
oOyuaromuxcsi, GopMupyeMoit Ipu U3y4eHUH OMOJIOTHY;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCINOJIb30BaTh IOJy4YaeMble 3HAHUS JJS aHaIM3a M OOBACHEHMs SBICHUM OKpY)KaloLlero Mupa H
IPOUCXOIAIINX B HEM M3MEHEHWH, YMEHHE JeslaTh OOOCHOBAHHBIC 3aKJIIOUEHHS] Ha OCHOBE HAYYHBIX
(aKTOB U UMEIOLIUXCS IAHHBIX C II€JIbI0 MOJTY4YEHUs JOCTOBEPHBIX BHIBO/IOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIIONB30BaTh OMOJIOTHYECKUE 3HAHUS IS PElIeHHs MpoOJieM B
peabHbIX KU3HEHHBIX CUTYalLUsX;

OCO3HAHHWE LIEHHOCTH HAyYHOW JESITEeIBHOCTH, TOTOBHOCTH OCYIIECTBJISTH TPOEKTHYIO H
UCCIIEI0BATEIbCKYIO JAESITEIbHOCTh MHUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO U CaMOOOpa30BaHHIO, K aKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHUH 10 OMOJIOTUH B COOTBETCTBHUH C KU3HEHHBIMHU ITOTPEOHOCTSAMMU.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3ynbTaThl OCBOCHHs yueOHOTO mpeameTra «bruonorusy BKIIOYAIOT: 3HAUUMBIE
Uit (OPMHUPOBAaHUS  MHPOBO33PEHHSA  OOYYAIOMIMXCS  MEXIUCUUIUIMHAPHBIE  (MEXIIPEAMETHBIE)
oOlIeHayYHbIE MOHATHS, OTPAKAIOIIUE IEIOCTHOCTh HAy4YHOH KapTHHBI MUpa U CHElUUKYy METOJI0B
MO3HAHUS, MCIIOJIb3YeMbIX B ©CTECTBCHHBIX HayKax (BEIIECTBO, DHEPTHs, SBIICHUE, MPOIECC, CUCTEMA,
Hay4YHBIA (DaKT, MPUHIUN, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HUCCIEeNIOBaHUE, HAOIIOACHHE,
U3MEpEeHHUe, OSKCIePUMEHT U JIPYTruX), VHHBEpCalIbHBIC YyYeOHBIC JeHCTBUS (TIO3HABATEIbHBIC,
KOMMYHHUKaTHBHbBIC, PETYISTUBHBIC), oOecnieunBaomue GpopmupoBaHue QyHKIIMOHAIBHONH TPAMOTHOCTH
U COIHAJIHHOW KOMITETEHIIMH OOYyYaromuXcs, CIMOCOOHOCTh OOYYaIOIMUXCSl HWCIOIh30BaTh OCBOCHHBIC
MEXIUCIUIUTMHAPHBIE, MHUPOBO33PCHUECKHE 3HAHUS W YHHUBEpcaldbHbIe Y4yeOHble MJCUCTBHS B
ITO3HABATEJILHON U COLIMAIBHON MTPAKTHKE.

MertanpeaMeTHbIe pe3yiIbTaThl OCBOCHHs MPOTPAMMBI CpPEeIHEro OOIIero oOpa3oBaHUs JOJKHBI
OTpaXkaTh:

OBgi1aieHHe YHUBEPCAJIBHBIMU Y4€OHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBbIe JJOrHYECKHUe AeHCTBHS:

CaMOCTOSITENLHO (POPMYITUPOBATH U AKTyaTH3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPH OCBOCHHHM 3HAHWH MPUEMBI JIOTHYECKOTO MBINUICHUS (aHAM3a, CHHTE3a,
CpaBHEHHUs, Kiaccupukanuu, 00600IIeHus), pACKPHIBATh CMBICI OMOJIIOTUYECKUX TOHATUN (BBIIEISITH MX
XapaKTepHBIC TPU3HAKN, YCTAHABIUBATH CBSI3U C IPYTHMH ITOHSATHSIMH ),



OTIpeNeNATh 1eNU JIEATeIbHOCTH, 3a7aBas mapaMeTpbl U KPUTEPUH UX JOCTHIKEHHS, COOTHOCHTH
pe3yabTaThl ACATEIBHOCTH € TIOCTABICHHBIMU LIESIMHU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TMOHATHA ISl 00bICHEHHS (DAKTOB U SBJICHUIN KUBOM MTPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXKJIEHUS (MHAYKTHBHBIC, IEIyKTHBHbIE, IO AHAJIOTUU), BBIABIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pPAaCCMAaTPUBAEMBIX SBJICHUSX, (OPMYIMPOBATH BBHIBOJBI U
3aKJIIOYCHHUS;

IPUMEHATh CXEMHO-MOJEJbHBIE CpPEIACTBA Ul INPEIACTABJICHUS CYLIECTBEHHBIX CBSI3€H W
OTHOLIEGHUA B H3y4yaeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKkKe MPOTHUBOPEUMH pa3HOro poja,
BBISIBJICHHBIX B PA3IUMYHBIX HH(POPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH pelIeHHs HpoOJeMbl ¢ Y4YETOM aHaIM3a HMMEIOLUXCS MaTepUalIbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIESATEIbHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSAM, OLIEHUBATD
PHUCKHU NOCIEACTBUN NEATENBHOCTH;

KOOpDJMHUPOBaTb M  BBINOJHATH pabOTy B  YCIOBUSIX  PEAIbHOT0, BUPTYaJIbHOIO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBAaTh KPEaTHMBHOE MBILUIEHUE IIPH PEILICHUH )KU3HEHHBIX IIPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIAJCTh HAaBbIKAMM Y4eOHO-HCCIIEJOBATEIbCKOM M IPOEKTHOM JEATENbHOCTH, HaBbIKAMU
paszpeuieHus npodiaeM, ClIoCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSITEIIbHOMY ITOMCKY METO/IOB PEIICHUS
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJIOB ITO3HAHMS;

UCIOJIb30BaTh  PA3IMUHBIE BUJIBI  JIEATEIBHOCTM [0 TOJYYEHUID HOBOIO 3HAHMS, €ro
UHTEpIpeTalny, IpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YUE€OHBIX CUTYalUsX, B TOM YHCJE MPU CO3aHUU
y4€OHBIX ¥ COLMAIbHBIX IIPOEKTOB;

¢opMHpOBaTh HAy4yHBI THUI MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOJOIMEH, KIHOUYEBBIMU
HNOHSATUSMH U METO/IaMHU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33]aul B 00pa30BaTEIbHON AECATENbHOCTU U KU3HEHHBIX
CUTYaIHsAX;

BBISBIIATh IPUYMHHO-CIIEJCTBEHHBIE CBSA3M U AKTyaJIM3UpOBaTh 3a/ady, BbLABUIaTb THIOTE3y €€
pelIeHns, HAaXOJWUTh AapryMEHThl JJIsl JOKa3aTelbCTBa CBOMX YTBEP)KICHHWH, 3ajaBaTh IMapaMmeTpbl U
KPUTEPHUU PELICHHUS;

AQHAJIN3UPOBAThH IOJIYYEHHbIE B XOJ€ PELICHUS 3aJaud Pe3yJbTaTbl, KPUTUYECKH OIICHMBATh UX
JIOCTOBEPHOCTBH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAIlUsIM, OLEHHUBATH IPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATh  LI€JICHANIPABICHHBIM MOMCK IlepeHoca CPeICTB U CIOCOOOB JIEHCTBHUS B
PO ECCHOHAIBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B 03HABATEIbHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUT'aTh HOBBIC MJIEH, MpeaaraTb OpUrHHaIbHbIE MOIXOABI U PEIICHUs, CTaBUTh MPOOIEMbI U
3a/1a4M, JOMYCKaIoIUe allbTEPHATUBHbBIE PEIICHMUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX MCTOUYHHMKAX MHPOpMAIUHU (TEKCTe y4eOHOro MmocoOus, HayuyHO-
HOMYJSPHOM UTEpaType, OMOJIOTHYECKUX CIOBApsSX U CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3axX JaHHBIX, B
WnuTepHere), aHanu3upoBaTh HWH(OPMALIMIO PA3IUYHBIX BHJIOB U (OPM MpeICTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTE;

(GbOopMyIHUPOBATh 3aMPOCHI K IPUMEHSTH PA3TUIHBIC METOIBI TIPU TIOUCKE U OTOOpPE OMOJIOTHYECKOM
uHpOpMaILUU, HeOOXOIMMOM IS BBITTOJIHEHHS YUeOHbIX 3aj1ay;

npuoOpeTaTh  ONBIT  MCHOJb30BaHUS  HMH(DOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIIOJIB30BAHUS PA3IUUHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OpPMY MpeCTaBiIeHHs] OMOJIOTMYECKON HH(pOpMaIun
(cxembl, rpaduKy, TUarpaMMBl, TaOJIHIIbI, PUCYHKH U APYToe);



UCIIOJIb30BaTh HAYYHBIN S3bIK B KaUECTBE CPEACTBA NMpU paboTe ¢ OHoIOrnyeckoil nHpopMarue:
MPUMEHSATh XUMUYECKHE, (PU3NUECKUEe U MaTEeMAaTHUYECKUE 3HAKU U CUMBOJIBI, (DOPMYJIBI, a00OpeBUATYpY,
HOMEHKJIATYpYy, UCIIOJIb30BaTh U IPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISATHOCTH;

BJIQ/IETh HABBIKAMHU PACIIO3HABAHUS U 3alIUTHl MHPOpMAIUH, WHOOPMALMOHHONW OE30MacHOCTH
JUYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUAIMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BceX cdepax >KM3HU, aKTHMBHO y4acTBOBAaTh B JHAJIOTE WU
JMCKYCCHH IO CYIIECTBY OO0CYXIaeMOM TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCHUTEIILHO BBINOJIHEHHUS MpeAiaraeMoil 3a7iaun, yYuThIBaTh UHTEPECHl U COTIACOBAHHOCTH MO3ULIUN
JPYTrUX YYaCTHUKOB JMAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHMS, MOHMMATh 3HAUYEHUE COLMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyalldil, yMETh CMSTr4aTb KOH(QUIMKTBI U BECTH
MEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMH CIOCOOaMHM OOIICHUS W B3aUMOJCHCTBHUS, MOHHUMATh HAMEPEHUS IPYTUX
JIOJIeH, MPOSBIIATh YBOKUTEIHHOE OTHOIIEHHE K COOECEAHUKY U B KOPPEKTHOH dopme GopMynupoBaTh
CBOU BO3PAXKCHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAsI 1esITeJIbHOCTh:

MOHUMATh U KCIIOJIb30BAaTh MPEUMYILECTBA KOMAHIHON U MHAWBUIYaTbHOU PabOTHI MPHU pelIeHUU
OMOJOrM4YecKor  MpoOieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTh IPUMEHEHHS TIPYNIOBBIX  (opM
B3aMMOJICHCTBHYS IPU PELICHUH YueOHOU 3a/1auH;

BHIOMPAaTh TEMAaTUKy M METOIbl COBMECTHBIX JEHCTBHH C Yy4ETOM OOIIMX MHTEPECOB H
BO3MOXKHOCTEH Ka)kJIOTO 4iIeHa KOJIEKTHBA,

NPUHUMATD LIETH COBMECTHOW JIEATETLHOCTH, OPTaHU30BBIBATH U KOOPAWHUPOBATH JICHCTBHUSA 1O €€
JOCTHMKEHHUIO: COCTaBIIATh IUJIaH JACWCTBUI, paclpefensiTb poilu ¢ Y4ETOM MHEHHH YYacTHHKOB,
00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboTHI;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXJIOTO YYaCTHMKAa KOMAaHJIbI B OOLIMI pe3ynibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeularaTb HOBBIE IPOEKTHI, OLIEHUBaThb MJEHM C TO3MLIUU HOBH3HBI, OPHUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATErMUECKOE IOBEIEHHE B PA3JIMYHBIX CHUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATUBHBIM.

OBJiajieHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOrMYEeCKHe 3HAHMS JUIs BBIABICHHS MPOOJEM M MX pElIeHHs B KMU3HEHHBIX U
y4eOHBIX CUTYyalUsIX;

BBIOMPAaTh Ha OCHOBE OMOJIOTMYECKHUX 3HAHWH 1€JEeBble M CMBICIOBbIE YCTAaHOBKM B CBOMX
JIEUCTBUAX M TMOCTYNKaX IO OTHOIICHUIO K JWUBOW MPHUPOJE, CBOEMY 3I0POBBIO H 30POBBIO
OKPY’KaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATH TIO3HABATENEHYIO JESITEIbHOCTD, BBISIBIISATH MPOOJIEMBI, CTABUTH U
(dopmMynupoBaTh COOCTBEHHBIE 33/1a4K B 00pa30BaTEIbHON €SI TEIbHOCTH U )KU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIFHO COCTABIIATh IUIAH pEIICHUS MPOoOJeMbl € YYETOM WMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JIaBaTh OIIEHKY HOBBIM CUTYaIIHsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

JleNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (DOPMUPOBAHHIO U MIPOSBICHUIO MIMPOKON APYIUITNH B Pa3HBIX 00JIACTSIX 3HAHUH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:



JlaBaTb OLEHKY HOBBIM CHUTyalHUsM, BHOCHTb KOPPEKTHBbI B JE€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BIIQJICTh HABBIKAMH TI03HABATEIBHOW pedlekcHd Kak OCO3HAHWS COBEPIIACMBIX JACUCTBUUA H
MBICTTUTENIBHBIX MPOIECCOB, WX PE3yJbTaTOB M OCHOBAHMI, MCIOJNb30BATh NPUEMBI pediieKcuu s
OIICHKH CHUTYAIINH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 110 UX CHIXKEHHIO;

MIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX MPU aHAIU3E PE3YIBTATOB IEATEIbHOCTH;

3) npuHATHE CeOs1 U IPYrUX:

MPUHUMATE CeOsl, TOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apryMEHTBI PYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TO3UIUH JIPYTOr0 YEJIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[Ipenmernele pe3ynbraThl ocBoeHuss nporpaMmMmel COO mno Ouosorun Ha 0a30BOM ypOBHE
BKITIOYAIOT crienuuieckue st yueOHoro npeamera «buonorus» HaydHbIe 3HAHUS, YMEHUS M CIIOCOOBI
JNeHCTBUM 110 OCBOEHMIO, HMHTEPIpETalud W NpeoO0pa3oBaHUIO 3HAHUM, BUABI JACATEIbHOCTH I10
MOJyYCHUIO HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHWHM B PA3IMYHBIX YYEOHBIX CHTYalUsAX, a TaKXKe B
peanbHbIX JKU3HEHHBIX CUTYalMsX, CBS3aHHBIX ¢ Ouoiorueid. B mporpamme npeaMeTHblE pe3yJbTaTbl
IPEeCTaBJICHbI 110 ToJaM 00ydeHUsl.

[IpenmerHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buosnorus» 6 10 Knacce OTKHBI
OTpaKaTh:

c(OpPMHPOBAHHOCTb 3HAHUI O MeCTe U POJIM OMOJIOTUU B CUCTEME HayYyHOI'O 3HaHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAaHMHM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa H HAYYHOTO
MHUPOBO33PEHUS, O BKJIAJE POCCUHCKUX M 3apyOeXHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOIHUH,
(YHKIMOHATHHOIN IPaMOTHOCTH YEJIOBEKa /ISl pEIICHUS )KU3HEHHBIX 3a71ay;

YMEHHUE pacKpbIBaTh COJCpkKaHWE OWOJOTMYECKUX TEPMUHOB M IOHATUH: JKU3Hb, KIIETKa,
opranusM, Mmertabonu3Mm (0OMEH BEUIECTB U MPEBPALEHUE 3HEPrHH), TOMEOCTa3 (CaMOperyJsius),
YPOBHEBas OpraHM3allusl KMBBIX CHUCTEM, CaMOBOCIPOW3BeJeHHE (PEMpOAYKIHUs), HACIEICTBEHHOCTD,
U3MEHYMBOCTb, POCT U pPa3BUTHE;

yYMEHHUE u3jaraTb OMOJIOrnYeckue TeopuH (KJIeTouHas, XpOMOCOMHasl, MyTallUOHHAs!, LIEHTPaJIbHAS
JorMa MoJiekynsapHoi O6uonorum), 3akonsl (I. Mengens, T. Moprana, H. 1. BaBunoBa) u yuenus (o
[EHTpaX MHOrooOpa3usi W HPOMCXOXKAEHUs KyIbTypHbIX pacteHuii H. M. BaBuiosa), ompenensts
TPaHUIIBI KX IPUMEHUMOCTH K JKUBBIM CUCTEMaM;

YMEHHUE BIIAJETh METOJaMU HAy4YHOTO MO3HAHHS B OMOJIOTMM: HAOIIOJCHHWE M OMHMCAHUE KHUBBIX
CHCTEM, TIPOIECCOB W SIBJICHWW, OpraHM3alvs ¥ MPOBEACHHE OHOJOTHMYECKOTO JKCIIEPHUMEHTA,
BBIJIBUKEHUE TUIOTE3bl, BBISBICHHE 3aBHCHMOCTH MEXIY HCCIEyeMbIMM BEIMYMHAMHU, OOBSICHEHHE
MOJTYYCHHBIX PE3yJIbTaTOB, MCIOIB30BAHHBIX HAYYHBIX TOHSTHHA, TEOPUH W 3aKOHOB, yMEHHUE JeNaTh
BBIBO/Ibl HA OCHOBAHUH TOJTYYEHHBIX pE3yJIbTaTOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE TPU3HAKA BHUPYCOB, KJIETOK TWPOKAPUOT W DYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTHM IIPOLIECCOB: OOMEHa BEIIEeCTB U
NpeBpalieHusi JHEPruM B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO W HIHEPreTHYecKOro OOMeHa,
XeMOCHHTE3a, MUTO03a, Mei03a, OIJIOJJOTBOPEHHSI, PA3MHOXKEHUS, UHAMBHIyaIbHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSATh MOJydeHHbIE 3HAHUS Ul OObSICHEHUS! OMOJIOrMUYECKUX MPOLIECCOB U SBJICHUH,
JUTS TIPUHATHS TPAaKTUYECKAX PEIICHHH B IMOBCETHEBHOW JKM3HU C IIENBI0 oOecredeHus: 0e301macHOCTH
CBOETO 3/I0pOBBbSl U 30POBBS OKPYKAIOUIMX JIIOAEH, COOJIOAEHUS HOPM I'PAaMOTHOTO TIOBEACHHUS B
OKpY)KaIOIIe TMPUPOJHOW CpeAe, TOHMMAaHWEe HEOOXOAMMOCTH HCIOJIB30BAHMUS  JTOCTHIKEHUUN
COBPEMEHHOM OMOJIOrUK 1 OMOTEXHOJIOTHH I PallMOHAIBHOTO PUPOJIOTIONIE30BAHMS,



YMEHHE pelIaTh JJIEMEHTApHbIE TeHETHYECKUE 3aJauyd Ha MOHO- M TUTHOPUIHOE CKpEIlMBaHUE,
CIIETUIEHHOE HACJEeIOBaHUE, COCTABJISITh CXEMbl MOHOTHOPUIHOIO CKpEIIMBAHUS A MpeICcKa3aHus
HACJICJIOBAHMSI IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATH J1a00paTOpHBIE M MPaKTHUYECKHE paboThl, COOMIOAATh MpaBuia Mpu padoTe C
y4eOHBIM U JIA00PATOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTUYECKHM OLIEHMBAaThb M MHTEPIPETUPOBaTh HHGOPMALUI0  OHOJIOTUYECKOTO
COJIepKaHUsl, BKIIOYAIOIIYIO TICEBAOHAYYHBIC 3HAHHS U3 PAa3IMYHBIX UCTOYHHKOB (CPEIICTBA MacCOBOM
uH(pOpMalliK, HAYYHO-TIONYJISIPHBIE MaTepHalbl), STUYECKHE ACIEKThl COBPEMEHHBIX HCCIIECIOBaHHUI B
OMOJIOTUH, MEIUIIMHE, OUMOTECXHOJIOTUH;

yYMEHHE CO37aBaThb COOCTBEHHbIE MHUCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001Iast OMOIOTHYECKYIO
UH(GOPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOIB30BATh MOHSATHIHBIN ammapaT OUoJIOTHY.

[IpenMeTHble pe3yabTaThl OCBOEHUS ydeOHoro mnpenmera «buonorus» 6 11 knacce ROMKHBI
OTpaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUHN O MECTE U PO OUOJIOTHH B CHCTEME HAyYHOTO 3HAHUSI €CTECTBEHHBIX
HayK, B (OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTHHBI MHpa ¥ HAYyYHOTO
MHUPOBO33PEHHUS, O BKIIAJE POCCHUUCKUX U 3apyOeKHBIX YYEHBIX-OMOIIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATHHOW TPAMOTHOCTH YE€JIOBEKA JUISl PEIICHUS KU3HCHHBIX 3a71a4;

YMEHHE pacKpbIBaTh COJIep)KaHHWE OHOJOTMYECKHX TEPMUHOB M TOHSATUN: BUM, MOMYJISIINS,
reHO(OH, DBOJIONHUS, JIBIKYIIME CHIBI ((PAaKTOPHI) ABOJIONHH, MPUCIIOCOOICHHOCTh OPTaHHU3MOB,
BUJI000pa3oBaHue, HKOJIOTHYECKUEe (PAKTOPBI, SKOCUCTEMA, IPOAYIICHThI, KOHCYMEHTHI, PEAYIIEHTHI, [IeTH
MUTaHUA, SKOJIOTUYECKas MUpaMuia, OnoreoreHos, onocdepa;

yYMEHHE H3JaraTh OWoJorudeckue teopuu (dBontonroHHas Teopus Y. JlapBuHa, CHHTETHUYECKas
TEOpHsI HBOJIIOIMHU), 3aKOHBI U 3aKOHOMEpHOCTU (3apozsimieBoro cxoactBa K. M. bapa, depemoBanus
TJIaBHBIX HampasiieHuit u myteit sBomonuu A. H. CeBeprioBa, yuenus o 6uochepe B. . Bepuanckoro),
OTIPECIIATH TPAHUIIBI UX MPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BIaJeTh METOJIaMU HAy4YHOTO IMO3HAaHUS B OMOJOTHH: HAONIOJCHHE U OINHCAHUE JKUBBIX
CUCTEM, TIPOIIECCOB W SIBIICHWUH, OpraHu3alus W MPOBEICHUE OWOJIOTUYECKOTO OSKCIICPUMEHTA,
BBIIBIDKEHUE THIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEAyeMbIMH BEIUYMHAMH, OOBSICHEHUE
MOJTYYEHHBIX PE3YJIbTaTOB, WCIIOJIb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUH M 3aKOHOB, YMCHHE JCIATh
BBIBOJIbI HA OCHOBAaHUH TIOTYYEHHBIX Pe3y/IbTaTOB;

YMEHHE BBIJICNIATh CYIICCTBCHHBIC TIPU3HAKU CTPOCHHUS OHMOJOTHYECKHX OOBEKTOB: BHJIOB,
MOMYJNSIHMA, TPOIYIEHTOB, KOHCYMEHTOB, PEAYyLIEHTOB, OMOTEOIIEHO30B M JKOCHUCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACJIEACTBEHHOM  W3MEHYMBOCTH,  €CTECTBEHHOTO  OTOOpa,  BUA000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB, JIEHCTBUS HKOJOTMUYECKUX (DAaKTOPOB Ha OpraHU3MBI, IMepeHoca
BEIICCTB M TIOTOKA JHEPTMH B DKOCHCTEMaxX, AHTPOIOTEHHBIX HM3MEHCHHHA B JKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUUYECKUX IIUKIIOB B Orochepe;

YMEHHE TPUMEHSTH MOJydYeHHBIC 3HAHUS I OOBSICHCHHSI OMOJIOTUIECKHX IPOIIECCOB U SBIICHUH,
JUTSL TIPUHSTHS TIPAKTUYECKUX PEUICHU B MOBCEIHEBHOMN >KM3HU C II€TbI0 o0ecredeHns 0Oe30MacHOCTH
CBOETO 3JI0POBbSI M 3JI0POBBSI OKPYXAIOIIUX JIIOJIEH, COOJIOJCHUST HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXarolle MpHUPOJAHON cpele, TMOHUMaHHE HEOOXOJWMOCTH HCIOJB30BaHUSA  JOCTHIKEHHM
COBPEMEHHOM OMOJIOTHY )1 PAallMOHATBHOTO TPUPOIOTIOIH30BAHNS,

YMEHHE pelIaTh dJIEMEHTApHbIC OMOIIOTUYECKUE 3aJ]a4l, COCTABISATh CXEMbI MEPEHOCAa BEIIECTB U
SHEPruM B 3KocHucTeMax (LenH MUTaHus);

YMEHHE BBIMOTHITH J1a00paTOpHBIE M MPAKTHYECKHE pabdOoThl, COONIOAATh MpaBuia Mpu padoTe C
y4eOHBIM U JTa0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OICHMBATh M HMHTEPIPETUPOBATH HWHGOPMAIMIO  OHOIOTUYECKOTO
COJICPKaHUsI, BKITIOYAIONIYIO TICEBIOHAYYHBIC 3HAHWS W3 Pa3IUYHBIX UCTOYHUKOB (CpPEICTBA MACCOBOWM
uH(pOpMaIlMK, HAYYHO-TIOMYJISPHBIE MaTepualbl), paccCMaTpUBaTh TJIOOATBHBIE SKOJIOTHYECKUE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000IIas OMOIOTHIECKYIO
WH(GOPMAITHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HMCIIOJIh30BaTh MMOHATHIHBIN ammmapaT OWOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJunvecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3aeioB U TeM u¢posBbie
Ne ni/m OpOrpaMMbE pasi Beero Kourpoububle IIpakTHyeckue S:-) p?::) oBAT eJ)Ibel e
padoThI padoThI pecypebi
bubmuoreka [JOK
1 buornorus xax Hayka 2 0.5 https://m.edscI)JéJ.ru/7f41c292
2 JKuBble cucTeMbl M UX OpraHu3anus 1 bubmoreia HOK
https://m.edsoo.ru/7f41¢c292
3 XUMUYECKUI COCTaB U CTPOECHUE KIETKU 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
4 KuznenesaTenbHOCTh KICTKH 6 1 EES;I:I;/?TTLGeKCiaS(I)_E)?’IS/7 41292
5 PasMHOkKEeHME 1 MTHIUBUYAIbHOE PA3BUTHE 5 1 bubnuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTS U HI3MEHUYHUBOCTD 8 15 bu6mmoreka [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 1 bubnuoteka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 4
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11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThbI padoTbI pecypeb
bubnunoreka LIOK
. IBOIOIMORHAT GuoNOrus ; . https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHUE KU3HU Ha 9 1 05 bubnnoreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnuorexa [IOK
3 OpranusMbl 1 OKpyXarolas cpesa S 1 1 https://m.edsc])Jé).ru/7f4lcc74
4 Coo011ecTBa ¥ 9KOJIOTHYECKHE CUCTEMBI 9 bubmorexa LLOK
https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
> Peseproe Bpems 2 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 3 25

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KommuectBo yacos

R
Ne 3 E = DneKTpoHHBIE U(POBHIE Hcnonb3oBanue
Tema ypoka = > )
n/m % 2 % o0Opa3oBaTeNibHbIE PECYPCHI o0opyoBaHUS IIEHTpa
bt S P
° & g 3 g i «Touka pocra»
g 3¢ &¢ &
m o BEa H
bubmuoreka [JOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
, | Moot o s g Bomowiok - owes
https://m.edso0.ru/863e6122
MIPU U3YyYEHUH OMOJIOTUYECKUX OOBEKTOB)»
3 buosnornueckue cucremsl, MPOLECCH U UX U3YyYECHHE 1 bubmiorexa HOK
’ https://m.edso0.ru/863e6564
4 XUMHYECKUH COCTaB KIIeTKU. Boa 1 MuHepasbHble 1 bub6nuorexa [IOK
COJIH https://m.edso0.ru/863e674e
bu6mmorekxa [IOK
5 benxu. Coctas u cTpoeHue 0enkoB 1 https:/m.eds00.ru/863e6h72
depMeHThI — OHOJOTHYECKHE KaTaTnu3aToOPhI. Hudposas
6 Jlabopartopnast pabora Ne 1 «M3yuenue 1 05 bubmuorexa [JOK nabopaTopus 1Mo
KaTaJINTUYECKON aKTUBHOCTU ()epMEHTOB (Ha ' https://m.eds00.ru/863e6b72 = Guonoruu
MpUMepe aMuJIa3bl WIN KaTajaas3bl)»
bu6mmorexa [{OK
! YreBozet. JlumHat L https://m.edso0.ru/863e6870
bu6mmorexa [{OK
8 Hyxnentossie kuciorsl. AT® . https://m.edso0.ru/863e6d5c
9 HToroBast KOHTpOJIbHAS paboTa 3a MEePBOE MOTYTOANE 1 1 bubmorexa [IOK
https://m.edso0.ru/863e6e88
10 AHanM3 KOHTPOIBHOM paboThl. McTopus u MeToap! 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

n3ydeHus kietku. Kierounas teopust . Knerka kak
LIEJIOCTHAs JKMBasl CUCTEMA

TPOCHH .
Gora No 2 Uoyacne expoenn Krerok pacren Butimaorera LIOK ipockon
11 P 6yq 6 pOeH P ’ 0.5 https://m.edso0.ru/863e6ff0 p
KUBOTHBIX, TPUOOB U OAKTEPUIA TI0]T MUKPOCKOIIOM hitps://m.edso0.ru/863e716¢ MUKpOTIpenapaThl
Ha FTOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUE)
bu6mmoreka [JOK
12 Obmer BemecTs min MeTabomsm https://m.edso0.ru/863e766¢
bubmuoreka [JOK
13 PorocumTes. XemocHHTes https://m.edsoo0.ru/863e7c98
. bubmuoreka [JOK
14 OnepreTeckuii oOmen https://m.edsoo.ru/863e7aae
JKuzHeHHbI# UK KIeTKU. [lenenue kieTku. MuTos. Hudposoii
Jlaboparopuas padota Ne 3 «Habnronenune Muto3a B bubnmoreka [JOK MUKPOCKOIT U
15 0.5 ]
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX https://m.edso00.ru/863e7dc4 = muKpompenapaTs
MUKpOTIperiapaTax
16 buocunres 6enka. Peakiins MaTpuyHOTO CHHTE3a bubmaorexa [JOK
' https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpancmp — Ouocwnres benxa https://m.edsoo.ru/863e796e
18 Hexnerounslie GopMbl )KU3HU — BUPYCHI bubmorexa HOK
https://m.edsoo0.ru/863e7540
bubmuoreka [JOK
19 dopMmbl pa3MHOKEHHSI OPraHIU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubmuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OOpazoBanue 1 pa3BUTHE TOJOBBIX KIETOK. Hudposoit
21 OmnonorBopenue. JlabopaTtopuas padora Ne 4 05 bubmuorexa [JOK MUKPOCKOII U
«M3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX ' https://m.eds00.ru/863e81b6 = mMukpompemnapatsi
MUKpOITpernaparax»
22 NHnuBuayanpHOE pa3BUTHE OPTraHU3MOB bubmuoteka [JOK
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https://m.eds00.ru/863e8436

23 I'enetnka — Hayka 0 HACJIEJACTBEHHOCTH U 1 bu6mmoreka [JOK
U3MEHYUBOCTH https://m.edso0.ru/863e86f2
o4 3aKOHOMEPHOCTHU HACIEAOBAHUS TPU3HAKOB. 1 bubnmoreka [JOK
MOHOTHOPHIHOE CKPEIIUBAHKIE https://m.eds00.ru/863e8878
o5 JluruOpuHoe cKpelmuBaHue. 3aKOH HE3aBUCUMOTO 1 bu6mmoreka [JOK
HacJIeJOBaHHs IPU3HAKOB https://m.edsoo.ru/863e89a4
CuernieHHOE HacleA0BaHNE IPU3HAKOB. Hudposoii
26 Jlaboparopnas pabota Ne 5 «/3yuenue pe3yinbTaToB 1 05 bubnnoreka [JOK MUKPOCKOII U
MOHOTHOPHUAHOTO U AUTHOPHIHOTO CKPEIUBAHUS Y ' https://m.eds00.ru/863e8c60 = muKponpenapaTs
Ipo30¢uibl Ha TOTOBBIX MUKPOIIpEnapaTax»
7 I'enetuka nomna. HacnegoBanue npu3Hakos, 1 bubmmorexa [IOK
CLIETJIEHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
N3menuuBocTh. HenacnencteeHHas ”3MEHYHBOCTb. I'epbapubie
Jlaboparopnast pabota Ne 6. M3yuenue bubnuoteka [JOK MaTepHabl
28 . 1 0.5 }
MOJTUGPUKAITIOHHONW H3MEHYHMBOCTH, TOCTPOCHHE https://m.edso0.ru/863e8efe
BAPUALIMOHHOTO Psifia U BADUALIMOHHON KPUBOW»
H TBCHHAsI U3MEHUYHUBOCTD. TOpHAs 51 BOM
29 paa6c(J)1Te; JC\J'Q 7e <<12Ha§H3e MyTa(L)((I:/Iﬁ yji?oizziblgﬁmaHa 1 0.5 bubmorexa HOK Ijﬂglfozxi)n "
‘ https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpErapaTax» MUKpOTIpenapaThl
bu6mmoreka [IOK
30 I'enerika wenoseia . https://m.edso0.ru/863e8d78
31 HToroBast KOHTpoJIbHas padoTa 3a 10 kace 1
32 AHanu3 KOHTPoJIbHOM paboThl. Cenekuus Kak Hayka 1 bubnnorexa [JOK
U Tpolecc https://m.edso0.ru/863e9214
33 MeTo/1bl ¥ JOCTUKEHHUSI CEJIEKIIUU PACTEHUN U 1 bubmuoreka [JOK
YKUBOTHBIX https://m.edsoo.ru/863e9214
34 bruorexHonorus Kak oTpacib NpOU3BOJICTBA 1 bubmorexa HOK
https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
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11 KJIACC

KomnuectBo
4acoB
=
No Tema ypoxa 0 E = DNeKTpOHHBIE U(PPOBHIC Hcnonb3oBanue
/i = & 5 o0pa3oBaTeNbHbIC PECYPCHI 00opyIoBaHus IIEHTPA
= 2 > «Touka pocta»
o = == [a2]
© &z EZ =
= = o < o) <
3 3¢ &8¢ &
m o BEa H
OBOJIOIHA U METOABI €€ U3YUCHUS 1 bubnmorexa LTOK
t A v https://m.edso0.ru/863ea20e
Hcropus pa3Butus npeacTaBieHuit o0 1 bubnmnoreka HOK
IBOJTIOIIMI https://m.eds00.ru/863e9570
MUKPO3BOIIOIHS 1 bubmmorexa LTOK
P H https://m.edso0.ru/863e9cle
[Tomymsius Kak IeMeHTapHas eUHHUIA BUIa I'epbapHbie
u sBosroiu. JlabopatopHast paborta Ne 1 1 05 bubmuotexa [JOK MaTepHuabl
«CpaBHeHHE BUJIOB 110 MOP(]OIOTHIECKOMY ' https://m.eds00.ru/863e99c6
KPUTEPHUIO»
JIBuokymiye cuibl (37eMeHTapHble (PakTophbl) 1 bubnmnorexka [JOK
3BOJTIOLIMU https://m.edso0.ru/863e9da4
. bubmmorexa [JOK
EcrecTBennslit 0TO0p 1 €ro hopMbI 1 https://m.eds00.ru/863e9ed0
Pe3ynbTathl 3BOMIONUU: TIPUCTIOCOOICHHOCTD I'epbapHbIe
OpraHWU3MOB M BHUI000pa30BaHUE. MaTepHuabl
but6mmoreka [IOK
Jlaboparopnas padota Ne 2 «OHI/ICQ.}‘I.I/IC 1 0.5 https://m.eds00.ru/863e9fde
MIPUCITOCOOJIEHHOCTH OpTaHu3Ma U e€
OTHOCHUTEIILHOTO XapaKkTepa»
HroroBas KoHTpoNIbHAsE paboTa 3a MepBoe 1 1 bubnmoreka [JOK
MOJYTOJTHE https://m.edsoo.ru/863e9cle
AHanmu3 KOHTPOIbHOM paboTel. Hanpasienus 1
¥ yTU MakposBomonuu HeobpaTumocTts



https://m.edsoo.ru/863ea20e
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3BOJIIOIIUH

Ucrtopust xu3Hu Ha 3emiie U METObI €€

10
W3y4YeHUS
11 ['unoTe3bl NPOUCXOXKACHUS KU3HH Ha 3eMie bubmorexa LOK
https://m.edso0.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMJie 110 Hpam U bubmuorexa [JOK
nepuoaam https://m.edso0.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIOIUNA PACTUTEIHHOTO U
*uBOTHOTO Mupa. [IpakTrueckas pabora Ne 1 bubnmnoreka [HOK
13 . 0.5 )
«3yueHne UCKOMAaeMbIX OCTATKOB PACTCHUMN https://m.edso0.ru/863ea8bc
Y )KHUBOTHBIX B KOJUICKIIHSAX
14 CoBpeMeHHast cucTeMa OPraHuYeCKOro MUpa bubmmorexa LTOK
https://m.edso0.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOMOreHe3) bubmorexa LOK
https://m.edso0.ru/863eac2c
16 JiBmoxymiue cuibl (pakTophl) aHTpONIOTreHe3a Egg;%ﬁiﬁiﬁ?rﬁl%%a 444
17 OCHOBHBIE CTa/IUH BOJIOLNH YEIOBEKa
18 UYenoBeueckue packl U MPUPOIHBIE aAaNTallIN bubnmnoreka [JOK
JeoBeKa https://m.edso0.ru/863eaea2
19 KontponbHas pabora Ne2 «Bo3HUKHOBEHHE U
pa3BUTHE KU3HU Ha 3eMiie»
20 DKOJIOTHS KaK HayKa
bubmmnoreka IHOK H(POBLIE TATYNKHU
21 Cpetbt 00HTaHNUA 1 SKOAOTHHIECKHE AKTOPEI https://m.edsg).ru/863eafec 50 S)I?onomn
Abuornueckue gaxktopsl. JlaboparopHas
pabota Ne 3. «Mopdomornueckue
20 0COOCHHOCTH PACTCHHI U3 Pa3HBIX MECT 05 bubnmnoreka [JOK
oburanusy. Jlaboparopuas padota Ne 4. ' https://m.edso0.ru/863eb10e
«BnusiHUE cBETa HA POCT U Pa3BUTHE
YEepEeHKOB KoJeycay
23 buotnueckue GakTops bubnuoteka [JOK



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

https://m.edso0.ru/863eb348

DKOJIOTMYECKUE XAPAKTEPUCTUKU TOMYIISUU.
[TpakTuueckas padborta Ne 2 «Ilomcuér

24 9 1 0.5
IUIOTHOCTHU MOMYJISIIIMKA pa3HbIX BUJOB
pacTeHuin»
bu6nuoreka [IOK
25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 1 https://m.eds00.ru/863eb46a
bubmuorexa [JOK
26 DKOJIOTUYECKHE CHCTEMBI (9KOCHCTEMBI) 1 https://m.edsoo.ru/863eb46a
g | S oo | B LOK
PaMHIBL https://m.eds00.ru/863eb5fa
skocucteM. Cykueccus
28 [TpupoIHbIE SKOCUCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1 Hugposeie raramin
10 YKOJIOTHH
bu6mmoreka [IOK
30 buocdepa — rimodanpHas 3xocucTeMa 3eMITH 1 https://m.eds0o.ru/863ebb5e
bu6nuoreka [IOK
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOC(EPHI 1 https://m.eds00.ru/863ebd16
32 Wrorosas koHTposibHas padota 3a 11 kiacc 1
33 AHanu3 KOHTpOJbHOH paboThl. UenoBeuecTBO 1 bubmuoreka [JOK
B Onochepe 3emin https://m.edsoo.ru/863ebale
34 CocyliecTBOBaHHE MPUPOJIBI U YETIOBEYECTBA 1
OBUIEE KOJIMYECTBO YACOB I1O 34 25

[NPOT'PAMME



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

YUYEBHO-METO/JINYECKOE OBECIIEUEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA
* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue;
nop penakiueit [Taceunuka B.B., AkninonepHoe oomectBo «M31aTenbcTBo
«IIpocBemieHue»
buonorus, 11 kmacc/ Ilaceunux B.B., Kamenckuit A.A., PyomnioB A.M. u apyrue;
nox peaaknueit [laceunnka B.B., AknmonepHoe o6mecTBo «3maTenscTBo
«IIpocemenue»
METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJISA
1. Anacracona JL.I1. O6mias 6uonorus. JlumakTuaeckue MaTepraibl. — M.
BenTana-I'pad, 1997
2 . bormanosa T.JI., Comonosa E.A. buonorus. CripaBOYHHK /7151
CTapIIEKIACCHUKOB U MocTynarmux B By3bl. — M.: ACT-nipecc, 2006
3. bonrosa U.B. CoopHUK 3a1a4 11O 0OIICH OMOJIOTHH IS TIOCTYIIAIOITUX B
BY3b1. — M.: Onukc 21 Bek, 2005
4, 3axapoB B.b., MamonToB C.I"., Connn HU. O6mas 6uonorus: Yue0. s
10 — 11 k1. oOmeo6pazoar. Yue0. 3aBenenuii - M.: JIpoda, 2005
5. Puc 3., Crepubepr M. Ot kieTok k aromam: MmocTpupoBaHHOE
BBEJICHHE B MOJIEKYJIsIpHYI0 Ononoruto: Ilep ¢ anrn. — M.: Mup, 1988
6. Cyxoma T.C., Koznosa T.A., Conun H.1. O6mas 6uonorus. 10 — 11 k.
Pabouas terpans k yueOHuky / noa pea. B.b. 3axaposa. — M.: [Ipoda, 2003
7. Ypoku obuieit ouonoruu: I[ocodue mst yuurens / B.M. Kopcynckas, I'.H.
Muponenko, 3.A. MokeeBa, H.M. Bep3unun. — M.: [Ipocsemienue, 1986
8. Kpukcynos E. A., Ilaceunuk B. B. Dxomorus. 10 (11) knmacc: Yueb. nis
oO1ieo0pa3oBar. yueo. 3aBeieHu. 5-¢ u3j., nopad. M.: Jlpoda, 2001 — 256 ¢
9. Peiimepc H. @. Kparkuii cioBaps 6uosnornueckux TepMuHoB: KH. s
yuurens. — 2-¢ u3n. M.: [Ipocsemienue, 1995 — 368 c.
10. Peitmepc H. ®. Hauana sxonorudeckux 3uanuii. M.: 3natenscTBO
MHDOITY, 1993 — 261 c.
11. Danmknonenusa misa nereil. I'mas. Pen. B. A. Bomoaun.M.: Asanra+, 2001
—448 c.
12. Bep3unun H.M., Kopcynckas B.M. O6mias meToinka npenogaBaHust
ouosioruu. — M.: Ilpocsenienue, 1986
IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
http://bio.1september.ru
http://college.ru/biologiya/
httxs://yadi.sk/d/RqczOFRzm4mc]
7web resurs/Estestv nauki 2.htm. ITox6opka HHTEpHET-MAaTEPHATIOB IS
yauTeneld OMOJIOTHUH TI0 pa3HbIM OMOJIOTHYECKUM JUCITUTUTMHAM.
httx://school-collection.edu.ru Enunas xomnekuus udpoBhIX
o0pa3oBaTeIbHBIX



pecypcoB.
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru
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