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INOACHUTEJIBHAA 3ATINCKA

Pabouas mporpamma 1o mpeamery buonorus (6a30Beiii ypoBeHb) ans ydanuxcs 10-11
KJlacca pa3paboTaHa B COOTBETCTBUHU C (elepajbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
cTanmapToM cpennero oomero obpazoBanus (OI'OC COO), yTBEpKICHHBIM MPHKA30M
MunucrepcTBa obpazoBanusi U Hayku Poccuiickoit @eneparuu ot 17 mas 2012 1. Ne 413
(c u3MeHeHMsIMH, B peJakUMU Npuka3a MuHucrepcTBa npocsemienus Poccuiickoit @enepanuu
ot 12.02.2025 Ne 93), Ha ocHOBe (enepanbHO 00pa30BATEIHHOM MPOTPAMMBI CPETHETO
obuiero odbpazoBanus (POII COO), yrBepkaeHHOM npukazoM MUHHCTEPCTBA MPOCBELICHUS
Poccuiickoit @eaepannu ot 18.05.2023 Ne 371 (B penmakiuu mpukasa ot 09.10.2024 Ne 704),
OCHOBHOI 00pa3oBaTelbHON MporpamMmbl cpeaHero odmiero oopazoanusst MBO COII Ne 31
umenu [".A. bepauuesckoro (OOIlI COO), denepanbHoil paboyeil mporpaMMbl MO TPEAMETY
buosnorust (6a30BbIil ypOBEHB).

[Tpu pa3paboTke MporpaMMbl MO OMOJOTUU TEOPETUUYECKYIO OCHOBY IUISl ONpeAeSICHUs
NOIX0/0B K (OPMHUPOBAHMIO COAEp)KaHUS ydeOHOoro mnpenmera «buomorus» cocTaBuiu:
koHentyanbable mojoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LEJeH, Coaep:KaHus,
pe3yabTaToB 00y4YeHHs W TPeOOBaHMU K YPOBHIO IMOJITOTOBKH BBIMTYCKHHUKOB, MOJIOXKEHUS 00
o0IMX LEeNsIX M MPUHIUINAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHEro
obmiero obpaszoBanusi B Poccuiickoit denepariun, a TakKe MOJIOKECHHS O CICIH(PUKE OHOJIOTHH,
e 3HAUYCHUU B TO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHUU CYIIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM ITOJIOKEHUSM, ONPEAETICHBl OCHOBHBIE (DYHKIIUU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no Guosioruu 1aéT MpecTaBiIeHUEe O LEsAX, 00 001el cTpaTteruu o0y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYarOIIMXCS CpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
onpezaenseT 00s43aTeNIbHOE NPEAMETHOE COJIEpKAaHUE, €ro CTPYKTYpPY, PpaclpeleleHHue I10
paszenaM W TeMaM, PEKOMEHIYEeMYIO IOCJIEN0BaTeIbHOCTh M3yUeHUsi yueOHOro marepuaia ¢
Y4€TOM MEXIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKU 00pa30BaTENbHOIO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLIXCs.

B nporpamme 1o OHONOTMM TakKe YUMTHIBAIOTCS TpeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METaNpeAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM oO0y4deHHs B (OPMUPOBAHUU
OCHOBHBIX BHOB yu4€OHO-TIO3HABATEILHOMN JEATEIbHOCTH/y4eOHBIX TEUCTBUN 00yUaIOIIUXCS 110
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOr0 00pa30BaHMs.

B mporpamme no 6uonoruu (10 - 11 xmaccel, 6a30BbIii YPOBEHb) peaan30BaH MPUHIUI
MPEeMCTBEHHOCTH B UW3Y4YeHMHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HAIpPaBJIEHHOCTh HA PAa3BUTHE 3HAHWM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
IPEJICTAaBICHUA O 3J0pOBOM 00pa3e JKM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKarouei
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HaHUH O CTPOEHUU KMBBIX CUCTEM PA3HOI0 PaHra M CyIIHOCTH OCHOBHBIX IMPOTEKAOIIUX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJEeNeHO BHHMMAaHHE HCIOJIb30BAHUIO IOJYYEHHBIX
3HAHUU B MOBCEJHEBHOM JKU3HM JIJISl PELLIEHUS MIPUKIAIHBIX 3a/1a4, B TOM YHUCIIE: MPOPUIAKTHKI
HACJICICTBEHHBIX ~ 3a00NIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHUSA,
000CHOBaHHUS HKOJIOTHUYECKHU 11eJIeCO00pa3HOro MOBEICHUS B OKpY)Karollel MpUpoaHOH cpene,
aHaIM3a BIMSIHUS XO3SHCTBEHHOW [EATETHHOCTH YENIOBEKAa HA COCTOSHHE TMPUPOTHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHMMAHMS K NMPUKIAJAHON HANpPaBIE€HHOCTH Y4eOHOTrO
npeamera "buonorus" MpoAMKTOBAaHO HEOOXOIUMOCTHIO 00eCHeueHHs! YCIOBHM Ui pelIeHus
OJIHOM M3 aKTyaJIbHbIX 33/1a4 MIKOJBLHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpas Mpenoaaraet
¢dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

Buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHHMsS 3aHHMMaeT BaxkHoe MecTo. OH
obOecnieunBaeT (QopMUpOBaHUE y OOydYaloIIUXCs MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,



pacupsier ¥ 0000I11aeT 3HaHUS O )KUBOM IPUPOJE, €€ OTIMUYUTEIBHBIX MPU3HAKAX - YPOBHEBOM
OpraHM3allMil W OHBOJIIOLMU, CO3/1aeT YCJIOBUSA [UIS: TO3HAHUS 3aKOHOB >KUBOM MPHUPOIDI,
dbopMupoBaHus (YHKIIMOHATHHOW TPaAaMOTHOCTH, HABBIKOB 3JJ0POBOrO M 0€30mMacHOro obpasa
YKU3HHU, IKOJIOTUYECKOTO MBIIIJICHHS, IIEHHOCTHOTO OTHOILICHUS K dKUBOM MPUPOJIE U YETIOBEKY.

Bonbmoe 3HaueHne OWMOJNIOTHS HWMEET TaKXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33/1a4 CpeHero oluiero oopazoBanus, conuanuzanuu odydaromuxcs. Mzydyenue
Ounonoruun obecrieynBaet yCIIOBUS JUISL (dopmupoBaHus MHTEIJIEKTYaIbHbIX,
KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYpbI, CIOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHUU C MPEICTaBICHUSAMH U3 JPYTUX y4eOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBaHHbIe MMOJI0KEHUS O MTpeIHA3HAYCHUHN Y4eOHOTO
npeamera «bUONOTHS» COCTaBHIM OCHOBY JUISL OMpENeNieHHs MOJIXOAOB K OTOOpy u
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conmepkanus ydebHoro npeamera "buonorus" Ha 6a30BOM ypOBHE OCYIIECTBIICH C
MO3UIUI KYJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JAOKHbI
OCBOUTbH 3HAHUS U YMEHMs, 3HaUMMBble JUIsl (POPMUPOBAHUS OOIIEH KyJIbTYphl, ONpPENEISIOLINe
MOBE/ICHHE 4YeJIOBeKa B OKpYXKAIOIIeH NPUPOIHON cpene, BOCTpEOOBAaHHBIE B IMOBCEAHEBHOMN
JKU3HU U TpaKTU4YeCKoW JesTesnbHOCTH. Ocoboe MEeCTo B 3TOH CHUCTEME 3HAaHWM 3aHUMAloT
9JIEMEHTHI COZEpX aHUs, KOTOPbIE CIYy)KaT OCHOBOM aiisi (hOpMHUPOBAHHS TMPEACTABICHUN O
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTUHE MHMpa M LIEHHOCTHBIX OpPUEHTAIMSAX JHMYHOCTH,
CIOCOOCTBYIOLIUX F'yMaHU3aIMKU OMOJIOTHYECKOT0 00pa3oBaHUsl.

CTpyKTypupoBaHHEe COJepKaHWs y4yeOHOro MaTepuasia B TporpaMMe MO OHOIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOEHHOCTAX
J)KMUBOM TPUPOJBI, O €€ YPOBHEBOM OpraHM3aldd K IBOJIOLHMU. B COOTBETCTBHHM C 3THUM B
CTpyKType yuebHoro mpenmera "buonorus" BblieNeHBI CIEAYIOIIUE COJIEPKaTENbHbIE JINHUU:
"buonorust kak Hayka. Meronpl HayyHoro no3Hanus", "Kierka xak Ouosiornuyeckas cucrema',
"Opranusm kak Omonoruueckas cucrema', "CucremMa U MHOTooOpa3ue opraHM4ecKkoro mupa',
"OBoronus )KUBOU MpUPOIbI", "DKOCUCTEMBI U IPUCYIIIME UM 3aKOHOMEPHOCTH".

Heab u3ydyeHus yuebHoro mnpeamera «buosnorus» Ha 6a30BOM ypOBHE — OBIAJICHHE
0o0y4JarIMMHUCS 3HAHUSAMU O CTPYKTYpPHO-QYHKIMOHAJIBHOM OpraHu3alliy >KUBBIX CHCTEM
pasHOro paHra u npuoOpeTeHre YMEHH HCII0JIb30BaTh 3TU 3HAHUS Ui TPaMOTHBIX JIeHCTBUH B
OTHOIIEHUH O00OBEKTOB >KMBOW IIPUPOJIbI U PELLICHUS Pa3INYHBIX )KU3HEHHBIX IIPOOJIEM.

JocTiwkenne nenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIIEAYIOMNX 3a1au:

OCBOCHHME OOYYAIOIIMMUCA CUCTEMbl 3HAHMH O OMOJIOTMYECKUX TEOpUAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3ax, MpaBUiIax, CIyKallUX OCHOBOH Uil (pOpMUpPOBaHUS
IIPEJCTaBICHUA O €CTECTBEHHO-HAYYHON KapTUHE MHUpPA, O METOJAX HAay4yHOIo IO3HaHuA,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MHMBBIX CHCTEM pPAa3HOTO YpPOBHSI OpraHU3alllu,
BBIJIAIOIIUXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dopMupoBaHHe Yy OOyYaromMXCsl IO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX W TBOPUECKHUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHbIX O IMyTSIX pa3BUTHUS B OMOJIOTMM HAyYHBIX B3IJIAJIOB,
ueH U MOoIX00B K U3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Y oOydvarommuxcs oOImeld KyabTypbl, (QYHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHHM OOBSCHATH U OLEHUBATh SBJIECHHUS OKPYXKAIOIIET0 MUpPA >KUBOM MPHUPOABI Ha
OCHOBAHMHU 3HAHUM U OIBITA, TOJYYSHHBIX IPU U3YUYEHUH OMOJIOTHH;

dopMupoBaHue y OOyYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYCHHE OHMOJIOTMYECKHUX
3HAHUW B MPAKTUYECKOW JAESITEIBbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOESKIEHHOCTH B BO3MOXKHOCTU TO3HAHHS YEOBEKOM KHMBOM IPHPOJIBL,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM P MPOBEIEHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;



OCO3HAHHE LEHHOCTU OMOJOTHYECKUX 3HAHWMA JIJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE TPHOOPETEHHBIX 3HAHUI W YMEHUH B TOBCEJIHEBHOW JKMU3HU JUIS OLEHKH
MOCNEACTBUIM CBOEH NEATeNbHOCTH MO OTHOIICHHIO K OKpYXarouied cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHUN.

Cormacao yuebnomy miany MbOY COIIl Ne 31 umenu I'.A. bepaudeBckoro Ha 2025-
2026 yuebOnbIii roj Ha u3ydeHue mpeamera B 10 kimacce oTBoauTcs | yac B Henmenmoo, 4To
cocraBigeT 34 vaca B rox; B 11 knacce orBogutTcs 1 yac B HEJENI0, YTO COCTABIAET 34 dJaca B
roJ.

B cooTtBercTBHM c KaneHAapHbIM yaeOHbIM Tpadukom MBOY COIIl Ne 31 umenn I'.A.
BepanuaeBckoro Ha 2025-2026 yueOHBINM TOJ Ha peaiM3alfio MporpamMMbl Mo mpeamery B 10
Kjlacce 3amaHupoBaHo 33 uyaca (TeMaTHYeCKOe IUIAHUPOBAHUE COCTABICHO C YYETOM
rOCYJapCTBEHHBIX Mpa3JHUYHBIX JHEH, omnpeneneHHbix I[IpaButensctBom P®). OcBoenue
coJIepKaHusl POrpaMMBbl IO IIpeaMeTy OyAeT 00ecredeHo 3a CYeT 3a CUET 4acoB 00O0OIIeHUS U
MOBTOPEHHUS M3YYEHHOrO0 MaTepuaja 1o mnpeaMeTy (pe3epBHbI yac); Tema «Cenekuus
opranu3mMoB. OcHOBBI OHOTEXHONIOrUM» nepeHeceHa u3 10 kiaacca B Tembl 11 kiacca, B CBSI3H C
coaepxanueM yueOHuka; B 11 kiacce 3ammanupoBaHo 33 yaca (TeMaTHYECKOE IUIAHUPOBAHUE
COCTaBJICHO C y4€TOM TI'OCYAapCTBEHHBIX MPa3IHUYHBIX THEH, onpeneneHHbIX [IpaBuTenbcTBOM
P®). OcBoenue coaepkanust IporpaMMsl 110 IPeAMETY OYyIEeT 00eCcIeyeHo 3a CUET 3a CUET YacoB
0000111eHUS ¥ TOBTOPEHUSI U3YUEHHOT0 MaTepHalia o npeaMery (pe3epBHbIN vac).



COJEPKAHUE OBbYYEHUA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OHMOJ0rH4YecKUX HayK.

Metoap!l Mo3HaHUA KUBOM MPUPOB! (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHUEe, H3MEPEHHE,
KJ1accU(pUKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.
Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOU IPUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[lpaktuyeckas pabdora Ne 1. «Mcronp30BaHME pPA3IUYHBIX METONOB TPH HM3YYCHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouoioruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IbI.

CpoiicTBa OumocucteM M HMX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuiel 1 cxeMbl: «OCHOBHBIC TPU3HAKHU KU3HUY, «YPOBHHU OpraHU3aLUU )KUBOW TIPUPOJIBI.

O6opynoBanue: moaens Mosekyinsl JJTHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHHUE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKH. XUMHYECKUE  DJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEILIECTBA.

@yHKIMK BOJABl M MHUHEpPAJIbHBIX BellecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHue 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEpTUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocTh. Kodepmentsl. Butammubl.  Otanuus  (QepMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30Kcupu003a), AucaxapHibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorundeckue QyHKIUN
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu nunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUMHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIIEMHOBBIX KHCIIOT.
Crpoenue u ¢yuknun JJHK. Crpoenne n ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[{uronoruss — Hayka o kiuerke. Kiierounas Tteopus — nmpuMep B3aWUMOJCHCTBHS UAECH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3yUEHHSI KIICTKH.

Knerka kak nenoctHas >xuBasi cucrema. OOmiyie Npu3HakU KIETOK: 3aMKHYTasl Hapy>KHas
memOpaHna, mosiekynbl JIHK kak reneTnueckuii anmapar, CucTeMa CUHTe3a Oelka.



Tumbl KJIETOK: JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
MIPOKApPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiaacTuibl. IIpomcxoxaeHne MUTOXOHIPUM M IUIACTHA.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, EHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue sapa: saepHas o000uKa, Kaproriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

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

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacrnpeniesieHe XMMAYECKUX 3JIEMEHTOB B )KUBOU MIPUPOAE».

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OO06opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHHE JJIsi MPOBEICHUS HAOIIOICHMIA,
U3MEpEHU, SKCIEPUMEHTOB, MUKPOIpPENapaThl PACTUTENbHbBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopatopHnast pabota Ne 1. «/3yueHne KaTaTUTHYECKONW aKTHBHOCTH (PEpPMEHTOB (Ha MpUMEpe
amMHJIa3bl WM KaTajuasbl)».

JlabopaTtopHnast pabota Ne 2. «3yueHue CTpOeHHs KJIETOK PACTEHHH, )KUBOTHBIX U OaKTepUid MO
MHUKPOCKOIIOM Ha FT'OTOBBIX MUKPOIIpENapaTax U UX OIMUCAHUEN.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMUIIALINS (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOTO Ipoliecca Metaboausma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0oIu3Ma.

Tunber oOMena BemiecTB: aBTOTPOdHBIN U rerepoTpodHsbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBas (Ha3el (orocunTeza. Peaknuu ¢doTocuHTE3A.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. Bausaue yciaoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PacTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYeHHE XEMOCHHTe3a JIs JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHue, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. l'eHernyeckas wuHpopmamms u JIHK. Peanmzanus
reHeTUYecKoil MHpopMmaluu B KieTke. ['eHeTnueckuil koA U ero cBOMcTBa. TpaHCKpUNLIUS —
matpuunblii cunTe3 PHK. Tpancnsnus — 6uocunres 6enka. Dtansl Tpancasiuuu. Koauposanue
aMUHOKUCIIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — Bupychl. Mcropusi oTkpbiTHs BupycoB (. W.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUpPYycoB. bakrepuodaru. bonesnun



pacTeHHi, )KUBOTHBIX U 4YellOBeKa, BhI3bIBaeMble BUpycaMH. Bupyc nMMyHoaedunTa 4eaoBeka

(BUY) — Bozoymutenr CIIMJla. OOpatHas TpaHCKPHUIIUA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupt  u cxembl:  «Tunbl  nuTaHus», «Metabomusm»,  «MHUTOXOHAPUSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbld 1wk Bupyca CIINMJla, OGakrtepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmukanuu «Y apoenue JHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1WKJI, WM JKU3HEHHBIM NMKN KieTku. MHTepdasza m murtos. Ilpomeccsl,
npoTekaromue B uHTEpdaze. Permmkamms — peakuuss marpuuHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craagum mutosa. Ilpouecchl, mpoucxonsdiide Ha pa3HbIX
CTausAX MUTO3a. BUOIOrMYecKuil CMBICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe W MoJioBoe. Buabl  Oecronoro
pPa3MHOXEHHS: JIeJIEHUEe HaJIBOE, MOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHME,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOrO.

Meiios. Craguu meiosza. [Iporeccel, mpoucxomsinime Ha cragusix menosa. [loBenenue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
ANlIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpUOTEHE3).
Oransl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TracTpyslus,
opra"oretes. ITocramOpronanbHOe pa3BuTHE. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: HPSIMOE,
HenpsAMoe (JIMYMHOYHOE). BiusiHMe cpeipsl Ha pa3BUTHE OPraHHU3MOB, (PAKTOpPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacteHuil. OHTOreHe3 [IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaUU
pa3BUTHSL.

JleMoHCTpanum:

Tabmump! u cxembl: «DOpMBbI pa3MHOKEHUSI OPTAaHU3MOBY, «J{BOMHOE OTUIOIOTBOPEHHE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHne KIETKU
OaxTtepuii», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbD», «KIIETOUHBIN UK,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe u Henpsimoe pa3BuTHE», «I amMeTOreHes y
MJIEKOTIMTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOMHUTAIOLIETO»,
«Sineknerka mitekonuraromero», «KapuoknHe3 B KJIETKax KOpelKa JyKa», MarHUTHas
MoJenb-anminkanms «/lenenue knetku», moaens JJHK, monens MetadazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHast pabora Ne 3. «HabOmiojeHne MHUTO3a B KJIETKaX KOHYMKA KOpEIIKa Jiyka Ha
TFOTOBBIX MUKpOIIpenapaTax».



Jlaboparopuass pabora Ne 4. «l3ydyeHne CTpPOEHHUs TMOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieicTBEeHHOCTb M H3MEHYHUBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasutus reHetuku. Ponbs nuronorun u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToabl TEeHEeTUKH (THUOPHUIIOIOTUYECKUH, LUTOTeHEeTHYECKU, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
Mounoru0puaHoe ckpeluBanue. 3aKoH eIMHO-00pa3usi TMOPUIOB MEPBOro MokoJjeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpuanoe  CKpeuMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
[{uToreHeTHYecKkne OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUA. AHAIM3UPYIOLIEe CKPEIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIETICHUsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cremieHHOMY
HacCJeI0BaHMIO T'eHOB. HapylleHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHS HACIEACTBEHHOCTH. | eHeTuYecKne KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mmbl. HacnegoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleICTBeHHas1. Poiib cpenbl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapPaKTEPUCTHUKA MOAU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanuuonHssiii psg u BapuauroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencTBeHHasi, Wiy reHOTUNHWYECKasi, U3MEHYMBOCTh. KoMOMHATHBHAs M3MEHYHBOCTb.
Meiio3 u monoBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
M3MEeHYNBOCTh. Kimaccudukamus myranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluid. MyTareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSJOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYIISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHME,
TEHOTHUIUPOBaHKUE, B TOM uyucie ¢ nomoipio [1I[P-ananmmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMOcoMHBIe Oone3Hu. ComaTHueckue U TeHepaTUBHblE MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUYECHHWE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPAIIICHUH U JICUEHUU TeHETHYECKHUX 3a00JIeBaHUI YeTIOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUICHUS M €ro IUTOTEHETHYECKass OCHOBAa», «3aKOH YHUCTOTBI TaMeT»,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meiio3», «B3auMozaeicTBre ajuIeNbHBIX TEHOBY, «l eHeTnYeckne KapThl paCTEHUMN, KUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buabsl wu3MeHumBoCcTHY», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-gakropay, «['eHeTHKa Tpymnm KpoBu», «MyTamroHHas
W3MEHYUBOCTBY.



O6opynoBanue: Monenu-amiukanun «MoHOruOpuaHOE CKpermmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, MmyTauuu (GOpMbl KPBUIEB U OKPACKH Tea), repOapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlabopamopnas paboma Ne 5. «H3yuenue pezyibmamos MOHO2UOPUOHO20 U OUSUOPUOHO2O
CKpewusanus y Opo30Quivl Ha 20MOBbIX MUKPONPENaApamaxy.

JlaGopatopnass pabora Ne 6. «l3yueHne MoaM(pUKAIMOHHONW HW3MEHYMBOCTH, IOCTPOCHHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaboparopHnas pabota Ne 7. «AHanu3 myTanuil y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpEnapaTax».
[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKa.

11 KUIACC

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka U Ipouecc. 3apoKIeHUe CeNeKIu U qomectukauusa. Yuenue H. N.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJdbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXOKICHHS TOMAIIHUX )KUBOTHBIX. COpT, HOPO/A, LITAMM.

CoBpeMeHHbIE METObI CENeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuid u kuBOTHBIX. OIleHKa 3KCTephepa. bIu3KopoICTBEHHOE CKpelUBaHUEe — MHOPUIMHT.
Uucras nuHus. CkpemwBaHWEe YWCTBIX JIMHHWA. [erepo3uc, Wi THOpHIHAsS CHIIA.
Hepoacreennoe ckpemuBanue — aytopuausr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBIN MYTareHe3 W MOJYyYECHHE MOJUILIOWIOB. J[OCTHXKEHUS CEJNEKIMU PaCTCHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JIaHH
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumkenepusi. Knetounsie
KyJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXEHHE pacTeHuidl. KinoHupoBaHue BBICOKOMPOYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHMEe M JTudeckue mpobremsl.. MO -
TEHETUYECKU MOAU(DUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. 1BaHoB.

Tabmuiel U cxeMmbl: kapra «L[eHTpbl MPOMCXOXKIEHUS W MHOTO0Opasusi KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoBay, «[lomummounus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KynbTypel U KJIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U TIEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOABI M JOCTH)KCHUS CENeKIMM pPACTeHUH U JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOUCIBITATEHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSL.

[IpeanocbUIKM BO3HMKHOBEHHUS! 3BOJIIOLMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUsl U €€
MecTO B Orojoruu. BiusHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBHUIIETEIIBECTBA DBOMNIONMH. IlaJIeOHTONIOTMYECKHE: IMOCIEIOBATEILHOCTh MOSBICHUS
BHJIOB B TAJICOHTOJIOTUYECKOMN JICTOIHCH, TIepexoaHbie ¢hopMbl. bruoreorpadgudeckre: cXoacTBoO
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.



OMOPHOJIOTHYECKUE: CXOJCTBA M pa3jIMyusl 3MOPUOHOB PA3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJIOTMYHBIE, pPYAUMEHTapHbIC OpraHbI,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JBukyiye Cuwibl ABOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TMpU
OTPaHUYEHHOCTH PECYpCOB, HeompenenéHHas HW3MEHYMBOCTb, OOppOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Bosonnu (CTID) u e€ OCHOBHbIE TTOJIOKEHUSI.

MukposBontonus. [lonynsanuus kak eIMHULA BU1a U HBOJIFOLUU.

JBuxymye cuibl ((hakTopbl) 3BOJIONWK BHIOB B MpUpoje. MyTallMOHHBIA MPOIECC H
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onmauusa u
MUTpALUS.

EctectBeHHblil 0TOOp — Hampamistonuii gaxtop 3Bojtouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yiabTaT dBoonuu. [IpuMepsl mpucnocobieHmit
y Opranu3MoB. ApoMOp(h 036l U UIN0-3TATI TAIHH.

Bun u BumooOpasoBanue. Kputepuu Buma. OcHOBHblE (oOpMbl BUA00Opa30BaHUS:
reorpauueckoe, IK0JI0rHuecKoe.

MakposBomorus. PopMbl SBONIONUH: (PHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BONIOIUH.

[Ipoucxoxaenue oT HeCeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aiimsi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuubt u cxembl: «Pa3BuTHe oOpraHm4eckoro wmmpa Ha 3emiey, «3apOoIbIiu
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CYIIECTBOBaHHEY,
«EctectBennbiii  otb0op», «MHOroo0Opasue copToB pacTeHui», «MHorood6pasue Mopos
YKUBOTHBIXY, «[Tonynsumy, «MyTtannoHHas U3MEHUYHBOCTbBY, «ApomMopdo3bI»,
«munoananrtanun», «OO0mas aereHepanus», «JIBwkymue cunbsl sBomonun», «Kapra-cxema
mapuipyra mnyremectsus Y. Jlapsuna», «bopsba 3a cymiectBoBaHue», «I[Iprcrnoco0i1eHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bunoo0OpazoBaHue», « IKOJIOTUIECKOE BUI00OPAa30BAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP MII0/I0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpaBJICHUS 3BOIIOLUNY, 00bEMHAs MOoeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, Kouiekuusi «DOpMbl COXPAHHOCTH HCKOMAEMBbIX
JKUBOTHBIX U PACTEHMI», Mojenb anmunkanus «llepekpéct xpoMocom», BlIaXHbIE Mpenaparsl
«Pa3Butue Hacekomoro», «Pa3BuTme nArymku», Mukpomnpenapar «Jlposoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKTH4YeCKHe padoThI:

JlaGopatopHas paborta Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.
JlabopaTtopHnast pabora Ne 2. «Onucanue mpuUCIOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCUTEILHOTO
XapakTepay.

Tema 2. Bo3HnkHOBeHME M pa3BUTHE KU3HU Ha 3emuie.

JloHayuyHble MpEeACTABICHUS O 3apOXJIEHUU XU3HU. HayuyHble rumnore3sl BOZHUKHOBEHUS
KU3HM Ha 3emuie: abWOTreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEHHBIN CHHTE3
OpraHMYECKHUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJroniy. HavdanbHable 3Tanbl Ononorudeckoit sBostonuu. ['mmoreza PHK-mupa.
®dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [lepBble KIETKH U UX
sBoIIOLIMSL. DOPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.



PasButne xusHum Ha 3emsie 1o dpaMm M nepuogaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast 3pel. [laneos3oiickas spa m e€ mepUoONbl: KEMOPHUHCKHHA, OpPIOBUKCKUMA,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa U €€ nepruoibl: TPUACOBbIN, IOPCKUNA, MEJIOBOM.

KaiiHo3olickas 3pa 1 €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBI.

XapakTepucTuKa KIMMara M IeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud W KUBOTHBIX. [losBieHmeE,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpa)keHue 3BOJOLUU. OCHOBHBIE CUCTEMATUUYECKUE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJlOBeKa. AHTpOINOJorus Kak Hayka. Pa3Butue mpeactaBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponoreHes3a. Cxo/ICcTBa U pa3ianuMs 4eJlOoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHNE YEIIOBEKA.

JBuwxymue cuibl  (paxTopsl) anTpomorene3a. HacnencTBeHHass HM3MEHYMBOCTh H
ecTecTBeHHbIH 0TOOp. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUN TpyZa, MbILUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIH,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckud, YenoBexk pasyMmHblid. Haxonku
HCKOITAaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAHHS, 00JAacTh paclpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIIHME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHTOJOWUJHAs  (a3MaTcKo-aMepukaHckas). UepTsl
IPUCIIOCOOJIEHHOCTH INPEACTaBUTENEH YEIOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpaumMu:

[Hoptpetsr: @. Penn, JI. Ilacrep, A. W. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmuner u cxembl: «Bo3aukHOBeHNEe COTHEYHON CHUCTEMBI», «Pa3BUTHE OpraHUYEeCKOro
mupay», «PactutenbHas kinerka», <«COKuBoTHas kieTtka», «lIpokapuoTuueckas KIieTKa»,
«CoBpeMeHHasi CUCTeEMa OpraHu4yeckoro mMupay», «CpaBHEHHE aHATOMHYECKHMX YEpT CTPOCHHS
YeNoBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MATCEOHTOJIOTHYECKUX HAXOJOK
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixu  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WIH U300paKEHUSI KaMEHHBIX OpYAUl
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[Tpaktiueckass padora Ne 1. «M3yueHHe HCKOMAeMbIX OCTATKOB PACTEHMH M JKUBOTHBIX B
KOJUTCKITUSX ).

OKCKypcusi «OBOINIOLMS OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBINM WU
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojyorusi Kak Hayka. 3ajadyd M pa3feibl dIKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOWTaHMS ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JAYIIHAs,  IOYBEHHAs,
BHYTPHUOPraHU3MEHHas!.

Oxonorunueckue (akropsl. Kimaccudukamus skomorudecknx (GakTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIMOreHHbIe. J[elicTBHE IKOIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

AbGuotnueckue  (QakTophpl:  CBET, TeMIleparypa, BIaXHOCTb. DoToNepHoau3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (akTOpoB. bronornveckre puTMbl.



buotnueckne ¢akropbl. Buapl OMOTHYECKHMX  B3aWMOJACWUCTBUN:  KOHKYPCHIIHS,
XHIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaau3M, KOMMEHCAIU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HauYeHHE OMOTUYECKHUX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapPAKTEPUCTUKU MNOmyssuu. OCHOBHBIE IIOKa3aTead MOMYJSALUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryJsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuupl n cxemsl: kapra «IIpupogusie 30Hb1 3eman», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TONYJISLUU
UHpY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHblie U NIpaKkTHYecKHe padoThI:

JlaGopatopnass padora Ne 3. «Mopdonoruyeckue OCOOCHHOCTH PACTCHHM M3 Pa3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.
[Tpaktuyeckas padora Ne 2. «[Toacu€T mIOTHOCTH MONMYISIIANA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuomneHo3. CTpykTypsl — OWoOIEHO3a:  BHJIOBasd,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OHMOreolEHO3E.
OyHKIMOHAIbHbIE KOMIIOHEHTbl 3JKOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopot BemecTB W TOTOK SHEPrUM B dKocucteme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOPEryJsinus, pazsutue. CyKueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO03s5ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak IiI00aJbHONW 3KOCHUCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble n3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTUYECKUE TIPOOIIEMBI.

Cocy1ecTBoBaHuE NpUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3Hs Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOIO YIpaBiIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmuue!l u cxemsl: «llumessle nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuraHus», «OKoJOrHMuUeckas mnupamuaa», «buocdepa u YemoBex»,
«IJKOCHCTEMa MIMPOKOJIMCTBEHHOIO Jieca», «IJKOCHCTEMa XBOWHOIO Jecay», «broneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxHelmme MCTOYHMKHU 3arpsi3HEHHMS BO3JyXa W TPYHTOBBIX BOI», «[louBa — BakHelmas
cocrasisitolas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsiit 3G pexT», «DakTopbl
PaAMOaKTUBHOTO 3arps3HeHus1 Onochepnn», «O0mmas cTpykrypa ouochepsn», «Pacnpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azota B mpupoe».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  cooOmiecTBay, Koiutekuun — «buoneHo3», «BpeaumTenu — BaKHEWIIHX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHIs] OXPaHIEMbIX BHIOB PACTEHUHN U KUBOTHBIX.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'NHN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX pPE3yJIbTaTOB OCBOEHHs IpeaMmera «bHOJIOTHsS» BBIIEIECHBI
CIIEAYIOIIHE  COCTABIAIONIME: OCO3HAHHE OOy4YaroIUMMCA  POCCHHMCKOM  Tpa)IaHCKOM
UJCHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAEICHUIO,
HaJIMYMEe MOTHUBALMU K OOyYeHHUIO OHOIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXIeHUH JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPaIULUN pa3BUTHS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOYy4arolUIMXcs PYKOBOJACTBOBAThCS B
CBOCM  JEATEIBHOCTH  LI€EHHOCTHO-CMBICIOBBIMM  yYCTAHOBKAMH, IPUCYLIUMH  CHCTEME
OMOIOrMYEeCcKOr0 00pa3oBaHMs, HAIWYME HKOJOTHYECKOrO IIPABOCO3HAHHS, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBIL.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHMs Ipeamera «buosiorus» AOCTUTArOTCs B €IMHCTBE
y4eOHOIl W BOCHUTATENbHOM JESTEIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMU POCCHUHCKHMMU
COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LICHHOCTSMM, IIPUHATBIMU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU IOBEIEHHMSI M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCIIMTAHUs M CaMOPA3BUTHs, PA3BUTHUsI BHYTPEHHEM IO3HULMM JIMYHOCTH, NMAaTPUOTU3MA,
YBa)XXCHHs K 3aKOHY W IIPABOIOPSZIKY, YEJIOBEKY TpyJda M CTapLIEMy ITOKOJIEHUIO, B3aMMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAllMOHAJIBHOTO Hapona Poccuiickoit @enepanuu, IpUPOAE U OKPYKAIOIIEH Cpele.

JIMYHOCTHBIE Pe3yabTaThl OCBOSHHS YU4€OHOTO mpenMeTa «BbHoiorusy» ITOMKHBI OTPaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHEHTAllMi, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
paclIMpeHue >KM3HEHHOIO OIBbITa W OIBITA ACATEIbHOCTH B IPOLECCE pEaTU3aliid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM NEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

Cc(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIECTBa;

OCO3HaHHME CBOMX KOHCTUTYLMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NEATEIbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IM03HABATEJIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpeNeNATh COOCTBEHHYIO MO3MIHIO 110 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JICHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOT'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMUA EHHOCTSAMU U COLUAIBHBIM
IIOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IIPOLECCE COBMECTHOIO BBHINOJHEHHUS Y4eOHBIX,
[IO3HABATEIIBHBIX U HCCIIEIOBATEIbCKUX 3aJa4, YBAXUTEIBHOIO OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEILHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHMS:



c(OPMHPOBAHHOCTh POCCUICKOM IPaXKIaHCKOM NICHTUYHOCTH, TATPHOTH3MA, YBAKEHHS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHON, ropaocTh 3a CBOM Kpail, CBOIO
Ponuny, cBOi A3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
Ouo0ruy, NOHMMaH!s 3Ha4€HUsl OMOJIOTUY B IIO3HAHUM 3aKOHOB ITPUPO/bI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STHYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTh OLICHHBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUECHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pPOJUTENSM, CO3JaHMIO CEMbU HA OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEM CEMEHHOM *U3HU B COOTBETCTBUU C TPAJULIHUSIMH HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOUM NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATh
KayecTBa TBOPYECKOMN JIMUYHOCTH;

5) ¢usuyeckoro BOCHUTAHHMS, (POPMHPOBAHUS  KYJIbTYPbl 3/0POBbSI M
IMOLMOHAJIBLHOIO 0JIArOnoJIy4us:

NOHMMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pPOBOE MUTAHUE,
coOI0IeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
peryisipHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30M1aCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHME MOCJEICTBUM M HEMPUATHS BPEAHBIX MHpPUBbIUEK (YHOTpeOJEeHUs aJKOIOoJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYJYy, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPYy0Jt00ue;

TOTOBHOCTbH K aKTUBHOM AESTEIBHOCTH TEXHOJIOIMYECKON U COLMAIbHON HANPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATb W  CaMOCTOSTEIbHO  BBINOJHATH  TaKylO
JESATEIIBHOCTB;

UHTEpEC K pa3iuyHbIM cepam mpodeccnoHaTbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BEIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpPa30BaHHIO Ha MPOTSHKEHUHU BCeH
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOILIEHHE K MPUpPOe KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYIbTYphl: MpUOOpETEHHE OIbITa IIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXHBIX IMOCIEICTBUMN ISl OKPYKAIOILEN Cpeibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTMUECKUX Mpo0IeM U IMyTel UX pelIeHus;



CHOCOOHOCTh HMCIIOJIb30BaTh NMPHOOpETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U YMEHUS
IpU pelIeHuu MpoOJIeM, CBA3aHHBIX C PALMOHAIBHBIM TMPUPOJONOIb30BaHUEM (COONIIOAEHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHBHOE HEIPUATUE IEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLICH HPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE KOJIOTHMYECKHUE IMOCIEACTBUS MPEIpPUHUMAEMbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HAJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIICHUS, SKOJOTHYECKOM KYyJbTYphl, OIMbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOW M COLMAIbHOW MPAKTUKE, TOTOBHOCTU K YYacTHUIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKM M  OOIECTBEHHOM MPaKTUKHU, OCHOBAHHOTO Ha JHAJIOre KYyJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UMTATEIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue crenupuKku OUOJIOTUU KaK HAayKd, OCO3HaHHsA €€ poiu B (OPMUPOBAHUH
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUN LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOLIeM
MUpEe Kak O €IWHCTBE IMPHUPOABI, 4YeloBeKa M OOIIeCTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OMOJIOTMH JUISI COBPEMEHHOW IMBUIIM3AIMH: 00eCreUeHUs
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 II100AbHBIX
HKOJIOTMYECKUX NPOOIJIeM U oOecreueHus nepexoa K yCTOWYMBOMY pa3BUTHIO, PallMOHATILHOMY
HCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJOTWYECKUX 3HAHWI B LIEJISIX MOBBIMICHUS OO0
KYJBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW YacTH ()YHKIIMOHAJIbHOM
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu N3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IIOJy4aeMble 3HAHUS Ul aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpY’KAaIOIIEr0 MHpa M HPOMCXOJAIIMX B HEM HU3MEHEHHMH, yMEHue jenaTb OOOCHOBAHHBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAyYHOH [€ATeIbHOCTH, TOTOBHOCTb OCYIIECTBIATh MPOEKTHYIO U
MCCIIEIOBATEIBCKYIO ACSITEIBHOCTh HHAUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHUHM C >KM3HEHHBIMH
MOTPEOHOCTSIMHU.

B mpomecce nmocTHkeHHS JHYHOCTHBIX Pe3yJbTATOB OCBOCHHUS OO0YyYarOUMMHCS
mporpaMMbl IO OWOJIOTUM Ha YypPOBHE CpEaHEro oO0mero oOpa3oBaHUS Yy OOYYarOIIUXCS
COBEPILEHCTBYETCS YMOLMOHAIBHBIN HHTEIUIEKT, PEANoIaraloni copMupOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBHOE COCTOSIHUE,
BUJICTh HANpaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

caMOperyJIUpOBaHuUs, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE€ IIOBEIEHHE, CIIOCOOHOCTh aJalTHPOBATHCA K HMOLHOHAIBHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHMBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTMIKEHHIO LEINM M YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE IEWCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;



HMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBLHOE COCTOSHUE IPYTHUX,
YUUTBIBaTh €r0 IPU OCYLIECTBICHUHM KOMMYHMKAIUU, CIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTh BBICTPAaWBaTh OTHOLIEHUS C IPYTHMHU
JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

METANPEIMETHBIE PE3YJIBTATHI

MertarnpenMeTHbIe pe3yJbTaThl OCBOCHHUS Yy4eOHOTo mpeamera «buOIOrus» BKIIOYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIOIUXCA  MEXAUCUUIUIMHAPHBIE
(MeXmpeMeTHbIE) 00LIeHayYHbIEe TIOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu@uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SBJICHHE, TPOIECC, CHCTEeMa, HAay4HbId (DaKkT, MPUHIUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHUe, HAONIOEeHUE, U3MEPEHHUe, SKCIEPUMEHT M JpPYrux), YHUBEpCalbHbIE
yueOHble JeHCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYIATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHne (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YyYaroluxcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble JEHCTBMS B IO3HABATENBbHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JIOJIKHBI OTPAXKAaTh:

OgJiajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH M03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHUeE TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTYaJIM3UPOBaTh Ipo0iieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh IIPU OCBOCHUHU 3HAaHUM NPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHHTE3a, CpaBHECHHMSA, KIACCU(PHUKAIMH, OOOOIIEHHs), PpPACKPBIBATh CMBICT OHOJIOTHMYECKHX
HOHATHUH (BBIIENATh UX XapaKTepHbIE IPU3HAKH, YCTAHABINUBATh CBSI3U C APYTUMHU MTOHITUSIMH);

ONpeAeNATh LEIN JEATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

MCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS Uil OOBbACHEHUS (DAKTOB U SIBICHUN KUBOU
IPUPOIBI;

CTPOUTH JIOTUYECKUE paCCyKIEHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PacCMaTpUBAEMbIX SBJICHUSX, (HOPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHATHh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBA3CH U
OTHOIIIEHUN B M3y4aeMbIX OHMOJOTUYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUYMM PAa3HOTO Poja,
BBISIBJICHHBIX B PA3JIMYHBIX MHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabatbIBaTh IJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepUaIbHBIX
Y HEMATEepUAJIbHBIX PECYPCOB;

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

KOOPJMHHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOr0, BHUPTYaIbHOIO U
KOMOWHHUPOBAaHHOTO B3aUMOJCHUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:

BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHust npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelleHus: MPaKTHYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJI0B IO3HAHUS;



UCIIOJIb30BaTh pa3jM4YHblEe BHUJABI ACSITEIBHOCTH I10 IIOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIpETAllUY, MPEoOpa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

dbopMupoBaTh HAyYHBIA THUI MBIILJICHUS, BIaJeTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
HNOHATUSMH U METOAAMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLlUsX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATh
runore3y e€ peuieHusl, HaxOAuThb AapryMEHThl IS J0Ka3aTelbCTBA CBOMX YTBEPKACHUH,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MMOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TMEpPEHOCUTh 3HaHWS B  [O3HABATEJbHYI0O U  MPaKTUYECKyl0  oOsactu
KU3HEJCATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTei;

BBIJIBUTATh HOBBIC WJEH, MNpPEJIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIeMBI U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(OpManuu (TEKCTe yuyeOHOro mocoows,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0azax pgaHHbIX, B UHTepHeTe), aHAIW3UPOBaTh WHGOPMALMIO DPA3NIUYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

dbopMynupoBaTh 3ampochl U MPUMEHATH pa3jMuHble METOAbI HpPHU IOHCKE U O0TOOope
Ounonoruveckor HHPOpPMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUSOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHMSI PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaJbHYIO (OpMYy NpeACTaBICHUS OHOIOrHYECKOH
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

UCIOJIb30BaTh HAy4HbII S3bIK B KauecTBE CpeAcTBa IpH paboTe ¢ OHOIOTHYECcKOMH
uH(popMaluel: MPUMEHITh XUMUYECKUe, (QU3NYECKUe W MaTeMaTH4YeCKHE 3HaKW U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BIIQ/ICTh HABBIKAMHU pACMO3HABAaHUS U 3alIUTHl  HHpOpMAIMH, HHDOPMAIMOHHON
0€30MacHOCTH JINYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMMU:

1) obuenmue:

OCYILECTBIIATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBaTh B JUAlIOre
WIM JUCKYCCUU TIO CYLIECTBY OOCYyKJIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIbHO BBINIOJHEHMUs TMpeaiaraeMoil 3ajay, Y4YMThIBaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHBIE CpeJCTBA OOLICHMs, MOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUST KOHPIIMKTHBIX CUTYaIlUi, YMETh CMATYATh KOH(QJIUKTHI H
BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JPYTUX JIOAEH, NPOSIBIIATh YBAXHUTEIHHOE OTHOIICHUE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyITHUpPOBATH CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHMSI C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.



2) cOBMeCTHAsI 1eSITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMaHIAHOW M MHIUBUIYaIbHON pabOThI IpU
peneHn OMOIOTUYECKO MPOoOIIeMbl, 00OCHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
(GopM B3aMMOAEHCTBUS NPH peLLICHUH y4eOHO 3a1aun;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPAMHUPOBATH
JEUCTBUS 1O €€ NOCTH)KEHHIO: COCTaBIATH IUIAH JEWUCTBUM, PACHpPElENATh PO C YYETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAECH C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOIMYECKHE 3HAaHUS JUI BBIABICHHUA NpoOJIeM M HUX pELIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JICUCTBUAX M IOCTYNKAaX MO OTHOWIEHUIO K KMBOW MPHUPOJE, CBOEMY 3JI0POBBIO M 3I0POBBIO
OKpPYXKaroIlHX;

CaMOCTOSITENIbHO OCYILLECTBIISITh IO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4l B O0Opa30BATENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAH peleHUs NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKON SPYIUIIMH B Pa3HBIX 00JACTIX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNILTATOB LEIISAM;

BJIa/IETh HaBBIKAMH [TO3HABATENbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIieKCuU
JUISL OLIEHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 X CHU)KEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB JAEATEIbHOCTH;

3) npuHATHE ce0s1 U IPYTrux:

MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3€E PE3YJILTATOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C MMO3ULMU APYrOro YeIOBeKa.

IMPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHbie pe3ynbraThl ocBoeHus nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npeamera «buonorus» HaydyHble 3HaHUSA, YMEHUS U



CHocoObl JeMCTBUH 1O OCBOCHMIO, WHTEPHpPETAllMM W NpeoOpa3oBaHUIO 3HAHWMA, BUIBI
JESTEIbHOCTH 10 MOJYYECHUIO HOBOT'O 3HAHUS M NMPUMEHEHHIO 3HAHWM B PAa3JIMYHBIX y4EOHBIX
CUTyallusiX, a TaKK€ B PEATbHBIX J>KU3HEHHBIX CHUTyallUsX, CBS3aHHbIX ¢ Ouoiorueil. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl PEACTaBIEHBI 110 roJjaM 00yueHHUs.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, pyHKIHMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PELIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBaTh COJEPKAHUE OMOJOTMYECKMX TEPMUHOB U IOHATUM: )KU3HB, KJIETKa,
opraHusM, Merabosm3M (OOMEH BEIIECTB M IPEBpAIllCHHE JSHEPrHH), TOMEOCTa3
(camoperynsuusi), YpOBHEBas  OpraHM3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOU3BEJIEHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHUYMBOCTh, POCT U PA3BUTHUE;

YMEHME H3JaraTb OHOJOTMYECKHE TEOpPUM (KJIETOYHAas, XpPOMOCOMHasi, MyTalllOHHas,
HEHTpajbHas JOorMa MOJEKyJspHoW Ouonoruu), 3akoHbsl (I. Mennens, T. Moprana, H. U.
Bagunosa) u yueHus (0 IeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTYpHBIX pacteHuit H. U.
BaBuiosa), onpenenats rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHHWS B OMOJIOTWHU: HAOIIOJACHUE W ONMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alys M I[pPOBEJCHHE OHOJOIHYECKOro
HKCIEPUMEHTA, BBIIBH)KEHUE TIMIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBObl HA OCHOBAHUH MOJyYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICIATh CYHIECTBEHHBIC NPU3HAKH BUPYCOB, KJIETOK NPOKApUOT U JYKapuoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHa BEIIECTB U
IPEBpALLCHHs] 3HEPTUU B KIETKe, (OTOCHHTE3a, MJIACTUYECKOIO M HHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJ0TBOPEHUS, Pa3MHOKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHusma (OHTOIe€He3);

YMEHHME MPUMEHSAThH MOJTY4YEHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUM, IS IPUHATHS NPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM XKHU3HH C ENIbI0 00eCTIeUeHH S
0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOWIUX JIIOJIEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO TMOBEJEHHUs B OKpYXamolleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
UCIIOJIb30BaHUsl JOCTHKEHUM COBPEMEHHON OMOJIOTMM U OMOTEXHOJOTHM ISl palliOHAIBHOIO
IPUPOIONOIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- W JUTHOpUAHOE
CKpelIMBaHMe, CLIETUIEHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUISL TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpHbIE U MpPaKTHYeCKHe paboThl, cOOMI0NaTh MpaBWiia IpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHUE KPUTHUYECKH OLIEHUBAaThb M WHTEPHPETHPOBATH HMH(OpMAIMIO OHOJIOTHYECKOrO
CoJlep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalibl), STUYECKHE ACIEKThl COBPEMEHHBIX
HCCIIEAOBAHUN B OMOJIOTUY, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o00Imas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U



HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa [UIs PELIeHUs *KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh CO/IePKaHUe OMOJIOTHUECKUX TEPMUHOB U TIOHSATHI: BUI, TOMYJISIIHS,
reHoOHI, SBOJIONUHMS, JBIXKYIIHE CHIbI ((akTOpbl) JBOJIOIUH, MPHCIOCOOJICHHOCTh
OpPraHu3MOB, BHJA000pa3OBaHHE, SKOJOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEyLIEHThI, LIeNN MUTaHUs, SKOJIoruyecKas nupaMua, OuoreouneHos, ouocgepa;

YMEHME H3araTb Ouonoruueckue teopuu (dBoarounoHHas Tteopuss Y. JlapBuna,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiiieBoro cxojactsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHMd U nyted 3Bomonuu A. H. CeBepuosa, yuyeHus o
6uochepe B. U. BepHajckoro), onpenensiTe rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJIECHUH, OpraHu3alus M M[POBEJCHHE OHOJIOIMYECKOro
OKCIIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXIY HCCIENYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJbl HA OCHOBAHUU IOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKH CTPOEHUSI OMOJOIrMUECKUX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TNPOAYLEHTOB, KOHCYMEHTOB, pPEAYLEHTOB, OHOr€OLIEHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPTHM B S3KOCHCTEMAax, aHTPOIIOT€HHbIX U3MEHEHUH
B DKOCHCTEMax CBOEH MECTHOCTHM, KpPyroBOpOTa BEIIECTB W OMOr€OXMMMYECKHUX LHKIOB B
ouocdepe;

yYMEHHUE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUH, ISl IPUHATHS IPAKTUYECKUX PEIICHUH B IIOBCEIHEBHON XKHU3HU C 1I€JIbI0 00eCIeUyeHUs
0€30MacCHOCTH CBOErO 3JI0POBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO IMOBEJIEHHUsI B OKpYXawolleil NpUponHOH cpele, MOHMMaHUE HEOOXOIMMOCTU
UCIIOJIb30BaHUs JOCTUKEHUU COBpEMEHHOM ouonoruu Ui paloHaIbHOTO
IPUPOIONOIB30BAHUS;

YMEHHME pellaTh 3JeMEHTapHble OMOJOTMYECKHE 33a/Jayd, COCTaBJISATh CXEMBlI IEepeHoca
BEIIIECTB M SHEPIUU B HKOCUCTEMaX (L[eNH MUTAHUA);

YMEHME BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUECKHe paboThl, cOOI0aTh MpaBuUia MpU
paboTe ¢ yueOHbBIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHME KPUTHYECKH OILIEHMBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTrHYECKOIrO
COJIepKaHUs, BKJIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHWUA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOM HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHANIbl), pPacCMAaTPUBATh TJIOOAIbHBIC
HKOJIOTHYECKUE MPOOJIEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
OMOJOTMYECKYI0 HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



[IpoBepsiembie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBarenbpHON Tporpammsr (10 kmacc)

Kon
MIPOBEPSIEMOTO
pe3yJibTara

[IpoBepsieMble ITpeIMETHBIE PE3YIIBTAaThl OCBOCHUS OCHOBHOM
o0pa3oBareIbHON MPOrpaMMBbl CpeIHEro 00IIero 00pa3oBaHMs

1

ChopMHupOBaHHOCTh 3HAHUKW O MECTE W POJIM OHOJIOTUHM B CHCTEME
HAyYHOTO 3HAHHS ECTECTBCHHBIX HayK, B (DOPMUpPOBaHHM COBPEMEHHOM
€CTECTBEHHO-HAYYHOH KApTHUHBI MHpAa W HAyYHOTO MHPOBO33PCHUS; O
BKJIQJIC POCCHUHCKUX M 3apyOSKHBIX YUCHBIX-OMOJIOrOB B pa3BUTHE
Oounonornu; (YHKIIMOHATBLHOW TPAMOTHOCTH 4YEJIOBEKAa JUIS PEIIeHUs
KU3HCHHBIX 3a/1a4

YMeHue packpbiBaTh CoAepKaHUe OMOIOTMYECKHX TEPMHUHOB U MOHSITHIA:
KU3Hb, KJIETKA, OpraHu3M; Metadonn3M (0OMEH BEIEeCTB U MPEBpAIllCHHE
SHEPTUM), TOMEOCTa3 (CaMOperymsius), YPOBHEBAass OpPraHU3alMsl >KHUBBIX
CUCTEM, CaMOBOCHIPOM3BEACHUE (PENpOAyKLUs), HACIEICTBEHHOCTD,
W3MEHYUBOCTb, POCT U Pa3BUTHE

YMeHne wu3naratb OHMOJIOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs,
MytanuonHas), 3akoHbl (I. Mennens, T. Moprana, H.W1. BaBunosa) u
yuyeHuss (0 IIEHTpax MHOTrooOpazus W MPOHCXOKACHUS KYIBTYPHBIX
pacrennit H.W. BaBwiioBa), onpenensiTe rpaHHllbl UX MPUMEHUMOCTH K
KUBBIM CUCTEMaM

YMeHue BnageTh METOIaMH HayqHOIO ITO3HAHUS B OMOJI0ruH (HaOItoeHne
U OINHUCAaHHE >XUBBIX CHUCTEM, IPOLECCOB U SBICHUH; OpraHuzalus U
MpoBeeHNue OWOJOTHYECKOTO HKCIIEPHUMEHTA, BBIABIKEHHE THUIOTE3HI,
BBISIBIICHHE  3aBHCHUMOCTH  MEXJYy  HCCIEAYeMBbIMH  BEJIMYHMHAMH,
OOBSICHEHHE TIOTYYEHHBIX pe3ylbTaTOB, HCIIOJb30BAHHBIX HAYYHBIX
MOHATUH, TEOpPUH M 3aKOHOB; YMEHHE JeNlaTh BBIBOJBI Ha OCHOBaHHH
MOJTyYEeHHBIX PE3yJIBTaTOB)

YMeHHe BBIIEIATh CYHIECTBEHHBIC IPU3HAKU BUPYCOB, KJIETOK ITPOKapHOT
U DYKapuoT, OJHOKJETOYHBIX M  MHOIOKJIETOUYHBIX OPraHU3MOB;
OCOOEHHOCTH MpoLeccOB OOMEHa BEIIECTB M NPEBpAIICHUsS SHEPIUU B
KJIEeTKe, (OTOCHHTE3a, IUIACTHYECKOr0 U HHEepPreTHueckoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeHo03a, OIIOJOTBOPEHUS, Pa3MHOXKEHUS,
WHAMBUYAIbHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHE3)

YMeHue nNpUMEeHATh MONyYeHHbIC 3HAHUS 11 OObSICHEHUS OMOJIOTHYECKUX
MpPOLECCOB M SBICHUM, IJI1 TPUHATUSA TMPAKTUYECKUX PEIICHUH B
IIOBCEIHEBHOM JKM3HH B MEIIX oOecreueHus Oe30IacHOCTH CBOETO
3MI0POBBbSI M 370POBbS  OKPYXKAIOIIUX JIFONCH, COOMIOACHHUS HOPM
rPaMOTHOTO TOBEAECHUS B OKPYKAIOLIEH NPUPOAHON Cpelie; NMOHMMaHue
HEOOXOAMMOCTH HMCIOJIB30BaHMs JTOCTHIKEHUH COBPEMEHHOW OWOJIOTHH U
OMOTEXHOJIOTUH AJISl PAlIMOHAIBHOTO MPUPOAOIOIH30BAHUS

YMmenue peliaTtb JSJICMCHTAPHBIC TCHCTHYCCKUC 3aJa4u Ha MOHO- H




TUTHOPUIHOE CKpeNIMBaHUE, CIEMJICHHOE HaCIeI0OBaHNWEe;, COCTaBIAThH
CXeMbl MOHOTHOPHUIHOTO CKpEIIMBAHUs ISl MPEACKa3aHUs HACJIeI0BAHUS
MIPU3HAKOB Y OPraHU3MOB

8 YMeHHEe BBITIOJHATH Ja00paTopHbIe U MPAKTHYECKHUE padOThI, COONIONATh
npaBuia mpu padore ¢ yueOHBIM U JIaOOPATOPHBIM 000PyIOBaHHEM

9 YMeHHe KPUTHYECKH OLIEHUBaTh M HWHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO CONEpXKaHUS, BKJIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS U3
paznuuHbiX ucTouHMKOB (CMU, HayyHO-momyisipHble Marepualbl);
TUYECKUE aCIEKThl COBPEMEHHBIX UCCIIEIOBAaHUI B OMOJIOIMH, MEUIIMHE,
OMOTEXHOJIOTUU

10 YMeHne co3aBaTh COOCTBEHHBIE NMHUCHMEHHBIC M YCTHBIE COOOIICHHS,
0000mas OMOIOTUYECKYI0 HH(OPMALUIO W3 HECKOJIbKHX HMCTOYHUKOB,
IPaMOTHO MCIOJIb30BaTh OHATUHHBIN armapar OnoJIOTuu

Tabmuma 16.1

[IpoBepsiembie sneMenTsI coaepkanus (10 kiacc)

Kon IIpoBepsieMblii 2IEMEHT COAEPIKAHUS
1 buosorus kak Hayka
11 buonmorust - Hayka o >xuBoHM mnpupoxme. Pomp Ouonormm B (opMHpPOBaHUHU

COBpeMeHHOﬁ Hay‘lHOﬁ KapTHHBI MUpPaA. Cucrema OHOJIOTUYECKUX HayK

1.2 Mertoapl MO3HaHMS >KUBOM MpUpPOnbl (HAOIIOIEHHE, SKCIEPUMEHT, OINHMCaHUE,
U3MepeHue, KiacCUpUKaIus, MOJEIMpPOBaHHE, CTaTUCTHYecKass o00paboTka
JTAHHBIX )

2 JKuBble cuCcTEMBI U X OpraHu3anus

2.1 XKusble cuctembl (6HocHCTEMBI) Kak IMpenaMeT u3ydeHus ouonoruu. CpoiicTBa

O6uocucTeM U UX pazHoOoOpas3ue

2.2 VYpoBHM OpraHu3alud OHMOCHUCTEM: MOJEKYISIPHO-TEHETUUECKUH, KIETOYHBIH,
OpraHU3MEHHbIH, TOMYISIIIMOHHO-BUI0BOM, SKOCUCTEMHBIN, OHOC(epHBIit

3 XHWMHYECKUN COCTAB U CTPOCHUE KIETKU

3.1 XHWMHMYECKUH COCTAaB KIETKM. XHUMHUYECKHE DJIEMEHTHI: MaKpOJIEMEHTHI,
MHUKpO2JIEMEHTBI. Boma u MuHepanbHble Bemectsa. QDOyHKIMM BOABI U
MUHEpaJIbHBIX BellecTB B kieTke. [logaepxanne ocMoTnyeckoro 6ananca

3.2 benku. CocraB m cTpoeHHE OENKOB. AMHHOKHCIOTHI - MOHOMEpPHI OEJKOB.
He3zameHuMble M 3aMEHUMBbIE aMMHOKHUCIOTHI. AMHHOKHUCIOTHBI COCTaB.
VYpOBHU CTPYKTYpbI OEKOBOW MOJEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETUYHASA U
YeTBEpPTUYHAsL CTPYKTypa). XHUMHYECKHEe CBOHCTBa OenkoB. buonornueckue
GyHKIMY OEJKOB.

®depMeHTHl - Ouonoruyeckue karanusatopbl. CTpoeHue (epMeHTa: aKTHBHBIN




LEeHTp, cyOcTparHas crnenupuyHoctb. KodepmeHnTol. Buramuubl. Omnmuuns
(epMEHTOB OT HEOPTAHUIECKUX KaTaTnu3aTOPOB

3.3

VYrieBoapl: MOHOcaxapuabl (TNFOK03a, pub03a M AEe30KCHpHu003a), AMCAXapHIbl
(caxapoza, J5akTo3a) M ToJMcaxapuabl (Kpaxmal, DIUKOTeH, LEeJUII0I03a).
Bbuonornueckre GyHKIIUHN YIIIEBOAOB.

Jlununpel:  TpurMUEpUAbl,  crepounsl,  (dochomunuasl.  'mapoduibHO-
runpopoOHbIe cBOMCTBAa. buonormueckue Qynkuun aunuaos. CpaBHeHUe
YIJIEBO/IOB, OEJIKOB U JIMIU0B KaK UICTOUHUKOB SHEPTUU

3.4

Hyxneunosbie kucnotel: JIHK u PHK. Hykieotuapl - MOHOMEpPBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢ynkunuu JJHK. Crpoenne u ¢ynkuum PHK. ATO:
cTpoeHue U GpyHKIUU

3.5

[uTonorus - Hayka o kietke. Kiierounast reopusi. MeTonbl U3y4eHHUs KIIETOK

3.6

Krnerka xak menoctHas xkuBas cucreMa. OOIIUe MPU3HAKK KJIETOK: 3aMKHYTas
HapyxHass MemOpana, monekyibl JIHK kak reHermdeckwii ammapar, cucrema
cuHTEe3a OeKa

3.7

Tunel KIETOK: dyKapuOTHYECKass M IpokapuoTudeckas. OCOOEHHOCTH CTPOCHHS
npokapuotudyeckod  kietku. Kierounas crenka Oaktepuil.  CrpoeHue
JYKapHOTUYECKON KJIeTKU. OCHOBHBIC OTJIIMYMS PACTUTEIbHOM, >XKUBOTHON U
rprOHON KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK - KJIETOYHAsl CTEHKA, NIMKOKAJUKC, HX
¢bynkuuu. [Tnasmarnueckas meMOpaHa, ee cBOMCTBa M QyHKIMH. L{uTommazma n
ee opraHoujpl. OgHOMEMOpaHHBIE OpPraHOWIBI KIETKU: HSHAOIUIa3MaTHYeCKas
cetp (OIIC), ammapar Tombmxu, aU30cOMBI. [loyaBTOHOMHBIE OpPTaHOMIBI
KJIETKH: MHUTOXOHJpPHUH, IUIacTUAbL. IIpoucxokieHrne MUTOXOHIAPUN W ILIACTHI.
Bunsr mmactun. HememOpanHbIe OpraHOWABI KJIETKH: pUOOCOMBI, KJIETOUHBIN
LIEHTP, PECHUYKH, )KT'yTUKH. DYHKIIMU OPraHOMI0B KIETKU. BriroueHus

3.9

SAnpo - peryastopHbli HeHTp kieTku. CTpoeHue snpa: siaepHas 000J0YKa,
KapuoIuia3Ma, XpOMaTrH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcropT BelIECTB B KIETKE

H(I/ISHG)IGHTGJ’II)HOCTI) KIJICTKHU

4.1

OOMeH BemiecTB, UIU MeTabonMu3M. AccUMUIANUS (TUIACTUYECKUN OOMEH) U
JTUCCUMUIISNINSA (PHEPreTUYECKUii OOMEH) - JIB€ CTOPOHBI €IWHOTO Mpolecca
MeTtabonmu3ma. Tumsl oOMeHa BemecTB: aBTOTpo(dHbBIN u rereporpodHbiit. Ponib
(hepMEeHTOB B OOMEHE BEIIECTB U MPEBPAICHUN YHEPTHH B KIICTKE

4.2

®dorocunte3. CeroBas U TemMHOBas (a3wl poTrocuHTEe3a. Peakiuu doTocunTesa.
DddexTuBHOCTE oTOCHMHTE3a. 3HadeHHE (OTOCHHTE3a IS KU3HU Ha 3emiie.
Brusaue ycioBuidi cpenbl Ha  (OTOCHHTE3 W CIIOCOOBI TOBBIMICHUS €TO
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUH.

XeMocuHTe3. XEMOCHHTE3HPYIOIUe OaKTepuu. 3HAYCHHE XEMOCHHTE3a IS
KU3HU Ha 3emMJie

4.3

3HepFeTH‘{eCKHﬁ 0o0OMEH B KIIETKE. Pacmiemnenue BCIICCTB, BBIACICHUC U




aKKyMYJIHpPOBaHWE OJHEPrUU B KJIETKE. OTambl SJHEPreTHYECKOro OOMeHa.
I'mukonus. bpokenne u ero Buabl. KHCIOpomHOE OKHCIIEHHE, WM KIETOYHOE
neixanve. DPGEeKTUBHOCTh YIHEPTETUISCKOT0 0OMEHa

4.4

Peakiuun marpuyHoro cuntesa. ['enerndeckas uHdopmanus u JJHK. Peanmzarus
TeHEeTHYECKOH WH(POpPMAlMU B KJIETKE. [ E€HEeTHYEeCKHil KOl M ero CBOMCTBA.
Tpanckpunmms - marpuunbiii cuate3 PHK. Tpancmsamus - 6mocunTes Oenka.
Koauposanue amuHokuciot. Poss pubocoM B OnocunTese Oenka

4.5

Hexnerounsie ¢opmbl XKU3HH - BUpYychl. Mcropusi otkpeitusi BupycoB (I.U.
WpanoBckuit). OCOOEHHOCTH CTPOCHHSI U KU3ZHEACSITENBHOCTH BUPYCOB.
bakrepuodaru. bone3nnm pacTeHHid, XWUBOTHBIX U YEJIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc nmmyHonedunura yenoseka (BUY) - Bo3oynurens CIIM/Ia.
[Mpodunaktuka pacpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUN

PasmHoxeHue u HHAWBUAYAJIBHOC PAa3BUTUC OPIraHU3MOB

5.1

Knerounslii 1muki, wid KU3HEHHBIA IWKI kieTku. MuTepdasa u muto3.
[Ipouecchl, mporekaromue B uHTEepdasze. Perumkanus - peakiuss MaTpU4HOIO
cunteza JIHK. Crpoenume xpomocoM. XpOMOCOMHBIM HaOOp - KapHOTHIL.
JIMTUTONTHBIE W TalUIOMJHBIA ~ XPOMOCOMHBIC ~ HAa0OpBL.  XPOMATHIBI.
[uronornyeckue OCHOBbI PpPa3MHOXKEHUS W HWHIWBHAYAJIBHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne kinerku - muto3. Craaum murto3a. Ilpounecchl, mpoucxomsume Ha
Pa3HBIX CTAAUAX MUTO3a. BMOJIOTMYECKUI CMBICI MUTO32

5.2

@®opMbl pa3MHOXKEHHUSI OpPraHu3MOB: Oecrosioe W monoBoe. Buael 6ecrnosnoro
pa3MHOXKEHHS: JIeJIeHHEe HaJABOe, IIOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXkeHHe. MICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHMU3MOB, €r0 3HAUYEHUE JUISl CEJEKIINN

5.3

[TonoBoe pa3MHOXKEHUE, €ro OTIAMYHS OT OECIIOIIOrO.

Meito3. Craguu wmeiio3a. Ilpomeccel, npoucxopasiue Ha cTagusx Meiio3a.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buosnornmueckuii cMmbici u
3HaYEHUE Meno3a

5.4

l'ametorenes - mpoiiecc 00pa30BaHUS TMOJOBBIX KJIETOK y KUBOTHBIX. [lonoBbie
JKeJe3bl: CEMEHHUKU M nYHUKHU. OOpa3oBaHHE U pa3BUTHE MOJOBBIX KIJIETOK -
raMmer (criepMaro3ou], SIMIEeKIeTKa) - cuepMarorene3 u oorene3. OcoOeHHOCTH
CTPOEHUs SUIEKIIETOK U criepMaro3onioB. OmionorBopenue. [laprenorenes

5.5

WupuBuayanbHoe — pa3BuTHe  (OHTOreHe3).  OMOpHOHAIbHOE  pa3BUTHE
(amOpuorenes). Dtanbl SMOPHOHAIBHOTO PAa3BUTHSA y TTO3BOHOUYHBIX KUBOTHBIX:
npoOnenue, racTpynsius, opraHoreHe3. IlocramOpuoHanbHOe pa3BuTHE. THITBI
MOCTAMOPHOHATILHOTO PAa3BUTHS: MpAMOE, HempsMoe (JIMYMHOYHOE). BriusHue
Cpezbl Ha pa3BUTHE OPTaHMU3MOB; (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKJCHHBIE
ypOJCTBa.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOTO PaCTEHHs: CTPOEHUE CEMEHH,
CTaU¥ Pa3BUTHS

HaCJ'Ie}ICTBeHHOCTI) U USMCHYUBOCTb OPraHN3MOB




6.1

[IpenMer u 3amaun reHeTUKH. McTopus pa3BuTus reHeTukd. Bxiag poccuiickux
U 3apyOeXHBIX VYUEHBIX B pa3BUTUE TCHETHKH. MeTonbl TEeHETUKH
(rubpugONOTNYECKUH, IUTOTCeHETUYECKUH, MOJICKY/ISIPHO-TEHETUYECKUI ).
OcCHOBHBIE T'€HETHYECKHE MOHATHS. | eHeTHUecKast CHUMBOJIMKA, HCIIOJIb3yCMasd B
cXeMax CKpelIMBaHHiMA

6.2

3aKOHOMEPHOCTH HAacCJeIOBaHUS MPU3HAKOB, ycTaHOBJIeHHble [. Menuenem.
MoHOTHOpHIHOE CKpEIIMBAaHUE. 3aKOH eAMHOOOpa3us THOPUIOB MEPBOTO
nokonenud. IlpaBwiio nomMuHHMpoBaHMs. 3aKOH pPACIICIUICHUS IPU3HAKOB.
l'unore3a yncroTel ramet. [1oHOE ¥ HENMOJIIHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpeniyBaHue. 3aKOH HE3aBUCHUMOTO HACJIEIOBAHUS MPHU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIM3UPYOIIEe
cKpemiMBaHue.  lcnonmp3oBaHME — AQHAIM3HPYIOIIETO  CKPEHIMBAHHUS IS
OTIpeIeJIeHUs] TEHOTHIIa 0COOU

6.3

CuennenHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuenjieHHOMY
HAcJleOBaHUIO TeHoB. Hapymienwe cuersieHMss TEHOB B pe3ylbTare
KpOCCHHroBepa. XpOMOCOMHAasl TEOpUs HacJeICTBEHHOCTH. [eHernueckue
KapThl.

I'enernka mona. XpOMOCOMHOE€ OIpEAEICHUE IMoja. AYyTOCOMBI U IOJOBBIE
XpoMocoMBbl. [OoMOrameTHble U TeTeporamMeTHble opraHu3Mbl. HacnemoBanwue
IMPHU3HAKOB, CUCIIJICHHBIX C I10JIOM

6.4

N3menunBocTh. BuIBl M3MEHUYMBOCTH: HEHACJICACTBEHHAs W HaCJICJACTBEHHAS.
Pons  cpeapl B HEHACHEACTBEHHOM  M3MEHYMBOCTHU.  XapaKTEPUCTHKA
MOIU(PUKAIMOHHON HM3MEHYMBOCTH. BapualmoHHbId psSjg U BapualMOHHAs
kpuBasg. Hopma peakuuu npuszHaka. KoamdecTBeHHbIE U Kau€CTBEHHbIC MPU3HAKU
1 uX HopMa peakiuu. CBOHCTBA MOIH(DHUKAITMOHHOW H3MEHUYUBOCTH

6.5

HacnenctBeHHass, wWiM TIeHOTHNHYECKas, W3MEHUYMBOCTb. KomOuHaTuBHas
W3MEHYMBOCTb. Melo3 U TMO0JIOBOM Mpolecc - OCHOBa KOMOMHATUBHOM
M3MEHYMBOCTH. MyTanuoHHas wu3MeH4YMBOCThb. Kiaccudukanus MyTtanuii:
Te€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ NpUYUHBI MyTanuii. MyTtareHHbIe
(akTopbl. 3aKOH FOMOJIOTHYECKHX Ps/I0B B HacleACTBeHHON n3MeHunBoctu H.M.
Basuiiosa

6.6

I'enetnka udenoBeka. Kapuwortunm denmoBeka. OCHOBHBIE METOJbI TEHETHKHU
YeJI0BEKa! TeHEAJIOTUYECKUH, OJIM3HELIOBBIH, LIUTOTE€HETUYECKNUH,
OMOXMMUYECKUN, MOJEKYIsIpHO-TeHeTHUecKkuil. CoBpeMeHHOe OIlpe/ieieHne
TEHOTHIA: TIOJHOTEHOMHOE CEKBEHMPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM YHCIIE C
nomomnipto III[P-ananu3a. HacnencTtBenHbie 3a0o0eBaHMS 4YEIIOBEKA: TCHHBIC
OoJie3HH, OOJIE3HU C HACJIEACTBEHHOW MPEapacHoiIoKeHHOCThIO, XPOMOCOMHBIE
6one3nu. Comaruyeckue M TeHepaTuBHble MyTanuu. [IpuHIMIBI 310pOBOTO
o0pa3a JKM3HHU, JAMArHOCTHKH, TNPO(PUIAKTUKM M JIEUEHUS] TE€HETHYECKUX
Oone3Heil. Menuko-reHeTHUecKoe KOHCYJIbTUPOBaHHME. 3HAUEHHWE MEIUIUHCKON
TeHETHKH B IPEJOTBPALICHUN U JICUCHUH TeHETHUECKUX 3a00JIeBaHUI UeoBeKa

CCJ'ICKI_II/ISI OpraHnu3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekiusi Kak Hayka M TpolLecC. 3apoXIEHUE CEIEKIMH M JIOMECTHUKAIUs.
Yuyenne H.M. BaBwioBa 0 TMEHTpax NPOUCXOKACHUS ¢ MHOTO00pas3us




KYJIBTYpHBIX pacTeHui. LIeHTphl mpoucXoXkaAeHHus AOMAIIHUX >KUBOTHBIX. CoOpT,
nopoza, mraMm

7.2 CoBpeMEHHBIE METOMBI CENEKIMH. MacCOBBId M HHIUBUIYATbHBIA OTOOpPHI B
CEJIEKIIMM pacTeHUd U >KUBOTHBIX. OIlEHKAa 3KcTephepa. biM3kopoacTBeHHOE
CKpemuBaHue - WHOpUauHT. Ywucras nuHUs. CKpENIMBAHWE YMCTBIX JIHHHMA.
I'eTeposuc, nnm rubpunHas cuia. HepoiacTBeHHOE CKpelMBaHUE - ayTOPHJIMHT.
OtpanenHas rubpuau3anuss W ee ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYyYCHUE TMONUIUIONAOB. JlOCTHKEHUS CEJEKIMM PpAaCTeHUH, »XUBOTHBIX U
MHKPOOPTraHU3MOB

7.3 buorexHomoruss kak oOTpaciib IPOU3BOACTBA. [E€HHAas MH)KEHEpHs. OTalbl
co3nanust pexomOuHanTtHOM JIHK wm TpaHcreHHwsix opranusmoB. KierouHas
nHxeHepus. Kierounbsle KyabTypbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHHUE PACTEHUI.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHU3MOB.
Okonmornyeckue U 3tudyeckue  npobmembl. MO - re”eruuecku
MOU(UIUPOBAHHBIE OPTaHU3MBI

Tabmuua 16.2

[TpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOSHHSI OCHOBHOM
oOpasoBarenpHOM nmporpaMmsbl 11 kinacca

Kon [IpoBepsiemblie TpeAMETHBIE PE3YIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 0o0pa3oBareIbHON MPOrpaMMBbI CPEIHEro 00IIero 00pa30BaHUs
pe3yibrara
1 CdopMHupOBaHHOCTh 3HAHUH O MeCTe€ M pOJM OUOJIOTHHM B CHCTEME

HAy4YHOTO 3HAHUS E€CTECTBEHHBIX HayK, B ()OPMUPOBAHWUU COBPEMEHHOMU
€CTECTBECHHO-HAYYHON KapTUHBI MHpa W HAyYHOIO MHUPOBO33PEHUS; O
BKJIaJIE POCCHMCKUX M 3apyOeKHBIX YYEHBIX-OMOJIIOTOB B pa3BUTHE
Oouonoruu; (PYHKIIMOHAILHOW TPAMOTHOCTH 4YENOBEKAa [IJISl PEIICHUS
YKA3HEHHBIX 3a/1a4

2 YMeHHe pacKpbIBaTh COAEpKaHUE OMOJIOTMYECKMX TEPMUHOB M TMOHSATHIMA:
BUJ, MOMYJsALUS, TeHO(OHM, 3BOIIOLUS, IBMXKYIIME CHIbI ((aKTOphI)
HBOJIOIMM,  HPUCHOCOOIEHHOCTh  OPraHM3MOB,  BHJ000pa3oBaHUE,
9KOJIOTHYECKUE  (AKTOpbl, HSKOCHCTEMA, MPOAYLEHTbI, KOHCYMEHTHI,
penyLeHThl, LeNu NHUTaHUs, SKOJOrMyeckas MNUpaMuia, OHOreoleHo3,
o6uocdepa

3 YMenue wusznararb OuoONOTMYECKHE Teopuu (IBOIIOLMOHHAA Teopus Y.
JlapBuHa, CUHTETHYECKAasi TEOPHs IBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponprmeBoro cxoactsa K.M. bapa, uepenoBaHus raBHbIX HarpaBiIeHUN
u mnyreit sBomommu A.H. CeeprioBa, yuenus o Ouochepe B.U.
Bepnanckoro), ompenensTh TpaHUIBI WX NPUMEHUMOCTH K YKUBBIM
cucreMam

4 YMmenue BJIaACTb MCTOAAaMH HAYYHOTI'O ITO3HAHUSA B OuoJIorun (Ha6J'IIO,Z[CHI/IC
U OIIMCAHUE KXHUBBIX CHUCTEM, IPOLCCCOB H SIBJIGHI/II)'I; opranu3anus Hu




MPOBEJICHNE OMOJIOrMYECKOTr0 HSKCIIEPUMEHTA, BBIIBUKEHHE TUIIOTE3bI;
BBISIBJICHUE  3aBUCUMOCTH  MEXJY  HCCIEAYyEeMbIMH  BEIMYMHAMH,
OOBSICHEHHE TOJNy4YEHHBIX PpEe3YJAbTaTOB, HCIOJb30BAaHHBIX HAayYHBIX
MOHSATUNA, TEOPUHA W 3aKOHOB; YMEHHE JielaTh BBIBOABI HAa OCHOBAHUU
MOJTy4YEHHBIX PE3YJIbTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIC NMPHU3HAKU CTPOCHUS OMOJIOTMYECKUX
OOBEKTOB: BHJIOB, MOMYISIHA, MPOIYLIEHTOB, KOHCYMEHTOB, PEIyLICHTOB,
OMOTEOIICHO30B M HKOCHCTEM; OCOOCHHOCTH IPOLIECCOB HACJIEACTBEHHOU
W3MEHYHBOCTH, €CTECTBEHHOTO orbopa, BU000pa30BaHMA,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JEHCTBUS HKOJIOTHYECKUX (DAKTOPOB Ha
OpPraHU3MBbl, MEPEHOCAa BEHIECTB M IOTOKAa JHEPrUU B HKOCUCTEMAX,
AHTPOIIOT€HHBIX WM3MEHEHHH B DKOCHCTEMax CBOCH  MECTHOCTH,
KpPYroBOPOTA BELIECTB U OMOT€OXMMHUYECKUX IIUKIOB B Onocdepe

YMeHue npuMeHATh MOJyYeHHbIE 3HAHUS JIJ1s1 OObSCHEHNS OMOJIOTUYECKUX
IIPOLIECCOB U SIBIGHUM, Ui TPUHATHS [PAKTUYECKMX PpELICHUM B
MOBCETHEBHOM KM3HM B LEIAX oOecreueHus Oe30MacHOCTH CBOETo
30pOBbSl M 37I0POBbSl  OKPY)KAIOLIMX JIIOEH, COOMIONEHUsI HOpM
IPAMOTHOTO IOBEJIEHUs B OKPYXKalOLIEH NPUPOIHOM Cpele; NOHMMaHUE
HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTMIKEHUI COBPEMEHHOW OHOJIOruH
JUIA PaliMOHAIbHOTO IIPUPOAOIIOIB30BAHNUS

YMmenune peliatb SJICMCHTAPHBIC OMOJOTHYCCKHE 3aga4yM, COCTaBJIATH
CXCMBLI IICPCHOCA BCIICCTB U DHCPIUH B OKOCUCTEMAX (I_[CHI/I HI/ITaHI/Iﬂ)

YMeHue BBIIOJIHATH Ja00paTOpHBIE M MpaKkTHUYECKHe padoThl, cOONM0naTh
MpaBmIIa pu padboTe ¢ yueOHBIM U JIaDOPaTOPHBIM 000PYyIOBaHUEM

YMeHHe KpPUTHYECKM OLIEHUBaThb M HWHTEPIPETHPOBATH HH(POPMALIUIO
OMOJIOTMYECKOT0 COJEpKaHMS, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3
pa3nuuHbIX UcTouyHMKOB (CMMU, HaydHO-OMyJsipHBIE Marepuabl);
paccMaTrpuBarh NIOOAJBbHBIE 3KOJOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH,
(bopMHpOBaTH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIHIO

10

YMeHue cosnaBaTh COOCTBEHHBbIE MUCHMEHHBIE W YCTHBIE COOOIICHWS,
000011ast OMOJIOTHYECKYI0 WH(OpPMAIUI0O W3 HECKOJbKHX HWCTOYHHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHWHBIN anmapat Ouonoruu

Tabmuma 16.3

[Tposepsiembie a1emenThI coaeprxkanus (11 kmacc)

Kon

[IpoBepsieMblil SIEMEHT COEPHKAHUS

OBOJIIOIIMOHHAS OMOJIOTHSA

11

DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBunerensctBa  spomonuu.  [laneoHTonmormyeckue:  MOCIENOBATENBHOCTD
MOSIBIEHUSI BUJIOB B TMAJEOHTOJOTUYECKON JIETOMHCH, IEPEXOAHbIE (OPMBI.
buoreorpaguueckue: cxoacTBO U paznnuue ¢payH U GIIop MaTepUKOB U OCTPOBOB.




DOMOpHUONOrHYecKHre: CXOACTBA W pa3auuus SMOPHOHOB pa3HbIX BHJOB
MO3BOHOYHBIX. CpaBHUTEIBHO-AaHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJIOTUYHBIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKUE: CXOMICTBO
MEXaHHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX META0ONMYECKUX IyTeH y BCEX
OpraHu3MOB

1.2

OpomononHas  teopus Y.  [JapBunHa. Ilpennochbuikk  BO3HUKHOBEHUS
TapBUHM3MA. J[BIDKyIIME CHJIBI SBONIONUH BUIOB 10 JlapBuHY (W30BITOYHOE
Pa3MHOXXEHHUE TIPH OIPAaHUYECHHOCTH PECYpPCOB, HEOMpEIeICHHAsT U3MEHUYUBOCTbD,
00pn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast teopus odpomonuu (CTO) M OCHOBHBIE €€ TOJOXKEHHUS.
Muxkpossomtonus. [omynanus kak e1uHULIA BUAA U SBOJIIOLUH

1.4

JiBmwxyue cuibl ((akTopsl) 3BONIONMKA BHIOB B Hpupoae. MyTalMoHHBIH
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. [lomynsunoHHbIE BOJIHBI U Jpeid
reHoB. M3omsimust m murpanusi. EctecTBeHHBIN 0TOOp - HampaBisromui (paxkTop
sBOTIOIMU. DOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucrocoOIeHHOCTh  OPraHW3MOB Kak pe3yabrar dBoitonuu. [Ipumepsr
IPUCIIOCOOIEHUN Y OpraHu3MoB. ApoMop(}ho3bl U UIMOA AN TALIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUA00OPAa30BaHUS:
reorpauyeckoe, IKOJI0rH4ecKoe

1.5

MaxkposBomoruss.  Popmbl  3BomonMH:  GUIETHYECKas,  JAUBEPreHTHas,
KOHBEpIreHTHas, napasuienabHas. HeoOpaTtumocTs 3BoIIOLNN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie

2.1

JloHaydHBIE TIPEACTABICHUS O 3apOXKJICHUM >KW3HU. HaydHble Trumoressl
BO3HUKHOBEHHUS XHM3HM Ha 3emiie: aOHOreHe3 M NaHClepMus. XUMHYecKas
IBOJIIOLIMA. OKCHEPUMEHTAJIbHOE TMOATBEPKACHUE XHUMUYECKOW SBOJIOIHH.
Havanehble sTansl Ouosnoruueckoit spomtonuu. I'mmoresa PHK-mupa. Ilepsbie
KJIETKHU U UX 3BONIOLMA. POPMUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emuie mo spam U nepuoaaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast 3pbl. Ilanmeo3oiickas spa M ee MNepuoibl: KeMOPUHCKHH,
OPJIOBUKCKUHM, CWIYPpUWUCKWW, JEBOHCKUW, KaMEHHOYTOJbHbBIA, MEPMCKHUM.
Me3so30lickas 3pa U ee IepUObl: TPUACOBBIN, FOPCKUM, METIOBOM.

KaiiHo3olickass »pa ® €€  TepuoAbl:  MAJCOrCHOBBIM,  HEOTCHOBBIN,
AQHTPOIIOICHOBBIM. XapaKTepUCTHUKA KIMMara M TeOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIlbl 3BOJIOLUU PACTUTEIBHOTO U JKUBOTHOTO MUpa. ApoMop¢ o3kl y
pacTeHUl M JKUBOTHBIX. [losiBiieHHe, pacuBeT M BBIMUPAHME TPYII KUBBIX
OpraHU3MOB

2.3

Cucrema oOpraHM4ecKOro Mupa KakK oOTpakeHHe H3BOJoUH. (OCHOBHbBIE
CUCTEMAaTHU4ECKUE IPYNIbl OPraHU3MOB

2.4

OBosonMs 4yenoBeka. AHTPONOJOTUS Kak Hayka. Pa3sButue mnpeacraBieHUl o
MIPOMCXOKICHUM 4esoBeka. Meronpl u3ydeHus aHtponorenesa. (Cxoxacta
pa3nuyuus YeI0BEKA U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHNE YETI0BEKa.

JiBmxymue cuibl (pakTopsl) aHTpornoreHe3a. HacnencTBeHHas M3MEHYMBOCTD U
ecTeCTBEHHBIH 0TOOp. OOlIecTBeHHBIH 00pa3 >XKU3HU, W3TOTOBJICHUE OPYAUH




Tpyla, MbIIIUIEHUE, PEeYb

2.5

OcHOBHBIE CTaAMM M BETBU DBOJIIOLIMH YEJIOBEKA: aBCTPAIONMTEKH, YesoBek
ymenbid, Yenoek mnpaAMoxomsmui, YenoBek HeaHIepTaIbCKUM, Yenosek
pa3symHbli. Haxonku McCKoIlaeMbIX OCTAHKOB, BPEMs CYILECTBOBAaHUS, 001aCTh
pacnpocTpaHeHHsl, 00beM I'OJIOBHOTO MO3Tra, 00pa3 )KU3HU, OPYIHS

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BpPOIICOMIHAs (€Bpa3uiickas),
HErpo-aBCTPaJIONIHAs (3KBaTOpHaIBbHAS), MOHTOJIOMIHAsI (a3uarcko-
amMepHuKaHcKasi). YepTsl MpUCIIOCOOICHHOCTH MPECTABUTENEH YeTIOBEUECKIX pac
K yCIIOBUSIM CyllecTBOBaHMA. EnuHCTBO uenoBeueckux pac. Kpuruka pacusma

OpranusMsbl U OKpy>Karolas cpeaa

3.1

DKoJIOrusl KaKk Hayka. 3aJadyd U pas3fesibl AKOJOTUU. MeTOIbl KOJIOTHYEeCKUX
UCCIIeIOBaHMNA. DKOJIOTUYecKoe MUpOBO33peHue. Cpebl OOUTaHUSI OPTaHU3MOB:
BOJHasd, HA3CMHO-BO3AylIHadA, ITIOYBCHHASA, BHYTPUOPTaHU3MCHHAA

3.2

Okonormueckue  (akropel.  Kiaccuduranus — dKOIOTHUECKUX  (DaKTOpOB:
abuoTHyeckne, OMOTHYECKHE M AaHTPONOreHHble. JIeWCTBHE HSKOJIOTHYECKUX
(hakTOpOB Ha OPTaHU3MBI

3.3

AOunotnueckue (akTopbl: CBET, TEMIleparypa, BIAKHOCTb. DOTONEPUONN3M.
[Ipucnocobnenuss OpraHU3MOB K  JCHCTBHIO  aOMOTHMYECKHUX  (aKTOPOB.
buonornueckue puTMsl

3.4

buotndeckue ¢akropel. Bumbl OHMOTHYECKHX B3aUMOJCHCTBHI: KOHKYPCHIIHS,
XHUIIHAYECTBO, MApa3UTU3M, MYTyallu3M, KOMMEHcAlu3M (HaXxJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJM3M, HEUTpaiau3M. 3HaueHHe  OMOTHYECKHUX
B3aMMOJICHCTBHIA JUISI CYIIECTBOBAHUS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHUE XapaKTCPpUCTUKHU MOMMYJISIIHUU. OcHOBHbBIE IIOKa3aTciin
MOoMmyJAorr: YHUCICHHOCTb, IIJIOTHOCTH, POXIAAEMOCTb, CMCPTHOCTH, IIPHUPOCT,
MUrpamnus. I[I/IHaMI/IKa YUCJICHHOCTH NOMYIIAINUN U €€ PETYIIAINA

COO6H_ICCTB3. 1 OKOJIOTHYCCKHE CUCTCMbI

CooOmiecTBo opranu3moB - OuoneHo3. CTpyKTypbl OHOILIEHO3a: BUAOBasi,
IPOCTPAaHCTBEHHAs, Tpoduueckass (muuieBas). Buabl-nomMuHaHThl. CBsi3u B
ouoneHo3e

4.2

Dkonornyeckue cucrembl (dkocucteMbl). IloHstne 00 »skocucreMe U
ouoreoneHoze. DyHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: TPOAYICHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB U MOTOK YHEPTUHU B SKOCHUCTEME.
Tpoduueckue (muiieBble) YpPOBHHM OSKOCHCTEMBI. [IuieBble LEMU M CETH.
OCHOBHBIE TIOKa3aTeNU 3KOCHCTEMBI: OHOMacca, MPOAYKLUS. ODKOJIOTMYECKHE
NUPaMUAbL:  TPONYKIMH, YHCICHHOCTH, Ouomaccel. CBOHCTBA 3KOCHCTEM:
YCTOMYMBOCTb, cCaMOperyisuus, pa3sutue. Cykueccus

4.3

[IpuponHsie 3KOCHCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCHUCTEMAa XBOWHOIO HIIU
LIUPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTE€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. Yp60IKOCHCTEMBL.
buonorndeckoe u X03siCTBEHHOE 3HAYEHUE arPOIKOCUCTEM H YPOOIKOCHUCTEM.




buopaznooOpazue kak (dakTop ycroWumBocTH 9KocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO Pa3HOOOpas3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owmocdepe. I['paHuibl, coctaB U CTPyKTypa
ouocdepnl. JKuoe BemecTBO M ero ¢yHKuu. OcoOeHHOCTH OMOchepsl Kak
100ambHON SKOCHUCTeMbl. J{[MHaAMHUYecKkoe paBHOBecHMe M oOparHas CBS3b B
o6uocepe. KpyroBoporbl BemiecTB M OHOr€OXMMHUYECKHE LHUKIBI 3JIE€MEHTOB
(yrmepona, azora). 3o0HanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIN

4.5

YenoBeuecTBO B Omocdepe 3emian. AHTPOIOTCHHBIE M3MEHEHUs B Ouocdepe.
['moGabHbIE YKOJIOTUYECKHE TPOOTIESMBI.

OcHOBa palMOHAJIBHOTO YIPaBICHUS MNPUPOIHBIMH pecypcamMu M HX
ucnonp3oBanue. JJoCTKeHHs OMOIIOTUU B OXpaHa MPUPOIBI




TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiejioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Ne ni/m KoHTpoJbHbIe
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
bubnnoreka IIOK
1 bronorus xax Hayka 1 https://m.edso0o.ru/7f41c292
2 JKuBble cucTeMBI U UX OpraHu3aus 1 CraproBas bubmorexa [JOK
p H anarnoctuka - 0.5 https://m.edsoo.ru/7f41c292
OCHOBBI IUTOJIOTHH 13
. bu6mmoreka [IOK
X :
3 UMUYECKULL COCMAs8 U CMpoeHue KlemKu 0.5 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 usnedeamervhocmo Kiemxu 05 https://m.eds00.ru/7f41c292
PazmHOXeHME M MHIUBUIYAIBHOE PA3BUTHE bubmuotexa [JOK
5 5 0.5
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 10 05 bubmorexa [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opraau3sMoB. OCHOBBI 3 bubnmnorexka HOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
butbmmoreka [IOK
8 Pesepeiioe Bpens 1 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1,5



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

11 KITACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHble (HU(pOBbHIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI
1 Beenenue 2
5 Cenexuusi OpraHu3MOB. 4 05 bubmuoreka [JOK
OcHOBBI OMOTEXHOJIOTUH ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 IBOITIOLHOHHAS OHOTIOTHS 10 05 https://m.edsoo.ru/7f41cc74
4 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 7 05 bubmmorexa [IOK
3emiien AHTPOIIOTeHE3 ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
1 .
> Opeanuzyol u okpy21calowas cpeda 0 05 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 1



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

IHOYPOYHOE IINTAHUPOBAHME uersej

pr 2025-2026— 10 kiace

Tema Konnuectso Jlata npoBeneHust JaexTponHbIe (WHpPOBHIE) JlomariHee 3agaHue Texkymmii
4acoB odpazoBaTe/ibHbIE pecypehbl
KOHTpOJ'II)
ef|eE|ef | ek
2 = 2 =3
| | BBenenue 2
1 | Ipenmer u 3amaun oOmieii Onomornu. MeTo bt 02.09 _f‘;/t%i/é\lf\'w‘;‘/-v%k|asfg EJ/:J/b!_CJ'OG §1 - 3, Tetpazs, Bomp C 8,
! cKlass/predmet-biologn- meopy pab (no dnceranuio
UCCJICIOBaHKS B OMOJIOTHH. . 6343996/etapy-razvitiia- P pao (i )
biologicheskikh-znanii-
6843997/re-67a92e6f-da3b-
41b5-b662-611cf1a31515
2 | CymHOCTb )KU3HU U CBOICTBA KHMBOTO. 09.09 [pesenrats | §1-4, Bompocer ¢.8
VDOBHH ODIAHI3AINN KHBON MATEDHI 1 https://globallab.ru/ru/project/lis
p P I p t/b802ec78-a6a3-4066-9082-
ab6a5ec4f517/general
Il | OcHOBBI IUTOJIOTUU 13
1. | Merons! ruronorun. Ocod0eHHOCTH 16.09 IpesenTarms § 5-6, TeTpasb, TEPMUHBI, CraproBas
XUMHUYECKOTO COCTaBa KIeTKu. Cmapmoeas 1. TBOPY Pal (10 kemnaHmio) AMATHOCTHES
OUACHOCIUKA
2. | YrieBoasl M JIMIUIBI UX POJIH B 23.09 gP%eHTagm § 7-8, Tetpansb, BOIp
pOGKT «b MMOHUCKax
JKU3HENEATENLHOCTH KIIETKH. 1 Kpaxsaa:
) https://globallab.ru/ru/project/lis
t/776e36¢cc-e5bf-11ed-b521-
2cf05d0dcc4c/general
3. | benku, ux poib B )KU3HEEATEILHOCTH 30.09 EOHCTPYKIZOP —HK § 9-11, Bomp
o pOCKT «Rkaraja3a»
KIeTKU. Jlab. pab (06yu) « HU3yuenue ceoticms 1. https://globallab.ru/ru/proiect/lis
benxosy t/6fb771ba-faef-11ed-b521-
2cf05d0dcc4c/general
4. | HyxseunoBble kuciaotsl, AT® ux posns B 07.10 Hpesenraus _ § 12-13, Bompocsl n
KHU3HEIEATENLHOCTH KJIETKH hitps://www.yaklass.ru/p/biolog | 3an ITosrop § 1-13
’ ia/10-klass/stroenie-i-sistemy-
1 zhizneobespecheniia-kletki-
) 6844002/khimicheskie-
veshchestva-v-kletke-
6844008/re-0397d721-2ad3-
4284-82e3-95458fe21f5¢c
5. | Kiretounas teopus. HememGpaHHbIe 1 1 14.10 Et?ﬂe(/’;bpameﬂ;i ol § 15, Tabn IIposep
. ps://www.yaklass.ru/p/biolog
OnroMeMOpaHHbIe OpraHOUbL. [Iposepounast ia/10-klass/stroenie-i-sistemy- pao



https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://globallab.ru/ru/project/list/b802ec78-a6a3-4066-9082-ab6a5ec4f517/general
https://globallab.ru/ru/project/list/b802ec78-a6a3-4066-9082-ab6a5ec4f517/general
https://globallab.ru/ru/project/list/b802ec78-a6a3-4066-9082-ab6a5ec4f517/general
https://globallab.ru/ru/project/list/776e36cc-e5bf-11ed-b521-2cf05d0dcc4c/general
https://globallab.ru/ru/project/list/776e36cc-e5bf-11ed-b521-2cf05d0dcc4c/general
https://globallab.ru/ru/project/list/776e36cc-e5bf-11ed-b521-2cf05d0dcc4c/general
https://globallab.ru/ru/project/list/6fb771ba-faef-11ed-b521-2cf05d0dcc4c/general
https://globallab.ru/ru/project/list/6fb771ba-faef-11ed-b521-2cf05d0dcc4c/general
https://globallab.ru/ru/project/list/6fb771ba-faef-11ed-b521-2cf05d0dcc4c/general
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-0397d721-2ad3-4284-82e3-95458fe21f5c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-0397d721-2ad3-4284-82e3-95458fe21f5c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-0397d721-2ad3-4284-82e3-95458fe21f5c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-0397d721-2ad3-4284-82e3-95458fe21f5c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-0397d721-2ad3-4284-82e3-95458fe21f5c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-0397d721-2ad3-4284-82e3-95458fe21f5c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-0397d721-2ad3-4284-82e3-95458fe21f5c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-tcarstv-6844006
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-tcarstv-6844006

Tema

Konuyectso
4acoB

[arta npoBeneHus

DJ1eKTpoHHbIe (HHppoBHIe)
oGpa3oBaTelibHbIe PeCypChbl

I[OMaIHHee 3alaHne

Texkymmii

KOHTNOTTR

pa60ma no meme «Xumuuecxkas opeaHuzayus
Kiemxkuy

zhizneobespecheniia-kletki-
6844002/Kletki-predstavitelei-
raznykh-tcarstv-6844006

JIBymemOpannblie opranouibl. OcoOeHHOCTH

CTpOCHUA paCTHTeHBHOﬁ KIJICTKH. HJ'IaCTI/II[BI.

21.10

KAaHUK

IIpe3enTanus

IIpoexr:
https://globallab.ru/ru/project/lis
t/3f6089c6-3aa9-11ee-b521-
2cf05d0dcc4c/general

§ 16-19, Tabm., TepMUHBI

HpOKapI/IOTI/I‘leCKaH KJICTKA.

11.11

IIpesenTtanus. Juck JIP
https://www.yaklass.ru/p/biolog
ia/10-klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
6844002/Kletki-predstavitelei-
raznykh-tcarstv-6844006/re-
c49d627¢-7a2f-45cd-8009-
f1511e6b7977

§ 20, Bomp, Tabma ¢ 145

CpaBHeHHE KJIETOK dyKapuoT Jlab.pab.
«Onpeodenenue K1emok noo MUKPOCKONOM»
(00yu) Uncmpyxmaxc no Th

18.11

IIpesenTtanus. Juck JIP

§ 20 (ctp 55), TeTpann

Hexknerounsie ¢popmsbl sxu3HU. Bupycsl.

25.11

IIpesenTanus. Juck JIP

+ JKM3H LIUKJIbI

IIpoexT «BupycHsie
3a00JIEBAHUS
https://globallab.ru/ru/project/lis
t/1f8e101a-45cd-4192-a8ea-
5a838ca86410/general

§ 14, Bomp

10

OOMeH BelecTB ¥ SHEPTuu B KieTke. Thrbl
MUTAHUS KIETKH.

02.12

IIpesenTanus. Juck JIP
Moayns [IK
https://www.yaklass.ru/p/biolog
ia/10-klass/vnutrikletochnye-
biokhimicheskie-reaktcii-
6844011/avtotrofnoe-i-
geterotrofnoe-pitanie-kletki-
fotosintez-6844014/re-
0e55e48e-2a36-4b64-81h9-
d51bea8c4edd

§ 21, 23, Bomp

11

DHepreTudeckuii oOMeH. Tecm no meme
«OcHo6vl yumonocuuy

09.12

IIpesenTanus. Juck JIP
https://www.yaklass.ru/p/biolog

ia/10-klass/vnutrikletochnye-

biokhimicheskie-reaktcii-

6844011/metabolizm-

kletochnoe-dykhanie-6844012

§ 22, Terpaab

Tecm
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https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014/re-0e55e48e-2a36-4b64-81b9-d51bea8c4edd
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014/re-0e55e48e-2a36-4b64-81b9-d51bea8c4edd
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014/re-0e55e48e-2a36-4b64-81b9-d51bea8c4edd
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organizmov-6844050
5 Dkonoruueckue coodmecrpa. Cykieccun https://www.yaklass.ru/p/biolog | § 29, 31 Bomp
ia/11-klass/osnovy-
1. ekologicheskikh-znanii-
6844047 /struktura-ekosistem-
6844058
6 DKOJOTHYECKUE XaPAKTECPUCTHKHU TTOMYJISIIUH. https://www.yaklass.ru/p/biolog | § 29 Bomp,
IIpaxmuueckas paboma (06y4) «Iloocuém ia/11-klass/osnovy- TeTpab
. dos ekologicheskikh-znanii-
nxzomnoc:zm NONYNAYUL PA3HBIX BU 6844047 fizmenenie-
pacmenuuy chislennosti-i-struktury-
1 populiatcii-6844054
' BupryansHas nab pabd
https://www.virtulab.net/index.
php?option=com_content&vie
w=article&id=124:2009-08-22-
14-08-59&catid=41:2009-08-
23-11-29-31&Itemid=101
8 [TumeBble 1enu. DKOJIOTHUECKHE THPaMUIbIL. BuptyanbHas a6 pab §30-32, moBTop, ITpoBep
06061menue o TeMe «OCHOBBI KOJIOTHI. EES,S)Z‘/) mgy'ggﬁqs:{'sgﬁé TeTpah paé
IIposepounas paboma no meme « OcHoswvi 1 Wearticle&id=127-2009-08-22-
9Koa02UUN. 14-11-37&catid=41:2009-08-
23-11-29-31&Itemid=101
1 Pabora Hag ommbkamu. buochepa — https://www.yaklass.ru/p/biolog | § 33, Tetp, Bomp
riob6ampHas aKocucTeMa 3eMiri. KoMImoHeHTsI 1 ia/11-klass/osnovy-
6 ekologicheskikh-znanii-
Hocq)epm‘ 6844047/biosfera-zhivaia-
2 buoreoxnmmudeckne KpyroBOpOThl. DBOIIOLMS 1 obolochka-zemli-6844062 § 34 ¢ 180-186
ounochepsl.
3 O600mmenue o kypey «O01mas GHOIOTHS 1
HTOr0 33

-04.12.2024 Coyunenue

KoanuyecTBO 4acoB B COOTBETCTBHH C KAaJCHIAPHO-TEMATUYCCKUM IUIAHUPOBAHUEM: IO MPpOrpaMmme — 33 qaca; mMpoBE€ACHO —

KoHTpoab no nporpamMMe — ; mIpoBeIeHO
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Peasm3anus TaHHOTO co/iep:KaHus OyIeT oCcyllecTBIEHA Yepe3 UCNO0JIb30BaHHEe MATEPUAIBLHO-
TeXHUYecKoi 0a3bl kKaOuHeTa OMOJIOTUM:

Iomewenue: y4yeOHbIi KaOWHET, O(QOPMICHHBIH B COOTBETCTBHH C MPOQUIEM IPOBOJAUMBIX

3aHATUA W OOOpPYIOBaHHBIM B COOTBETCTBUU C CAaHUTAPHBIMH HOPMaMH: CTOJBl U CTYJbS HJIs

nearora U yJamuxcsi, Ki1accHas JocKa, mKkadbl U CTeIUTAXKH I XpaHeHUs] y4eOHOH JIuTepaTypsl U

HATJSIAHBIX  TIOCOOMIA, MyJbTUMEOUitHOE 000pyaoBaHHE (IIPOEKTOP, HMHTEPAKTUBHAS JOCKa),

KOMIIBIOTEP YUHUTEIs, IEPCOHATBHBIC KOMIBIOTEPHI JJIs YUAIIHXCS.

Jlabopamopnoe o06opyoosanue: MUKPOCKONBI, MHKpPOIpENnapaTsl, 00OpYyIOBaHHE [UIsi MHUKPO

MpermapupoBaHus, HATYpalbHbIC 00BEKTHI, TA00OPATOPHAS MTOCY/A.

Obvexmbi 015 UCce008aHULL: MUKPOTIPETIAPATHI.

Mooenu: «IHK», «Knerka pacturenpHas», «Knetka KuBOTHas», «MwuTO3», «Meiio3y,

«"ameTorenesy», «MOHOTHOPUTHOE CKPEIIUBAHUEY.

OcHnosHble cpedcmea  06yyeHus:: SICKTPOHHBIE YUeOHbIE MOCOOUS;, memamuieckue TPe3eHTAuN

(aBTOpCKME); BUACOPMIBMBI, aHUMalUK, (hoTorpaduu, TAOIUIIBI, CXEeMBI B JJICKTPOHHOM (hopmare.

DJIeKTPOHHbIE W3aHUSl, WCHOJb3yeMble AJsi MHAUBHAYAJIbHOI PaGoThl, U OTMeYEHHbIE B

paboueii nporpamme:

1. Bupryanbnas mkxoma Kupwmia u Medoaus. Meauareka no Ouonorun. — «Kupwmi u
Medoamit», Astoper — akagemuk PHAW B.b. 3axapos, a.muH. T.B.lBaHoBa, k.0.H.
A.B. MaranuH, x.6.1. 1.YO. baknymmunckas, T.B. Andumosa.

2. Otkpeitas buonorus 2.5 — 000 «Pusuxon». Aprop — J.M. MamonTos / Ilox pen. x.6.H.
A.B. MaranuHna.

3 Otkpeitas buonorus 2.6. — U3gatensctBo «HOBBIN AUCKY.

4. JlaboparopHslii npakTHKyM. buonorus. 6-11 knacc. — PecryGnukanckuii MyIbTUMEIHA LEHTP

HNuTepHeT-pecypces:
[Mpoektsi ¢ ['mobantlad 10 kmace https://globallab.ru/ru/course/list/biologija_10_klass/cover
Sxmacc https://www.yaklass.ru/p/biologia?YklShowAll=1#program-10-klass

Y4eOuuk buonorus. 30Y

- buonorus. 10 knacc. ba3oBelit ypoBenb. https://media.prosv.ru/content/item/reader/12602/

- buonorus. 11 knacc. ba3oBeiii ypoBens: https://media.prosv.ru/content/item/reader/12603/
Bupryansnas nabopatopus
https://www.virtulab.net/index.php?option=com_content&view=category&layout=blog&id=41&Ite
mid=101

O6pasoBarenbHbIil opTai s noAaroroBku k EI'D https://bio-ege.sdamgia.ru/?redir=1 -
bubmuorexka ®IICOP - http://www.fcior.edu.ru-

OnexTpoHHbI yueOHHK "'Brosorus" www.informatika.ru — (sep. 2.0 - 2000)

Hogoctu o EI'D, marepuanst EI'D www.ege.edu.ru

Temarunueckue tectsl EI'D, npobubie Bapuantel EI'D www.fipi.ru

www.internet-school.ru — BupTtyasbHas 1mKoja (MaTeprajibl K ypoKam)

Pasmen  "OrtkpeiToro koiwiemka" 1o buonormnm. YueOnuk, wmoxmenu, On-line Tectsl,
yaureno.http://college.ru

KIIJI BUO - IToaroroska k onuMnuaaam mo ouosoruu http://kpdbio.ru/

OTKpBITHIN OaHK 3alaHUl 715 OLIeHKH ecTecTBeHHOHayuHOU rpamoTHocTH (VII-1X kmaccer)

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
bank 3amanuii no GpyHKIMOHAIBHOM rpaMOTHOCTH (HEOOXOAMMA PETUCTPALIMS Ha CaliTe rpyIbl
[Mpocsemenwue) https://media.prosv.ru/content/?situations=true
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CUCTEMA OLEHKU IIVTAHUPYEMOI'O PE3YJIBTATA

(I’OpMLI TEKYLIEro KOHTPOJIsA:

>

>

>

YCTHBIN OTBET Ha MOCTaBJICHHBIN BOIPOC, OLIEHKA AKTUBHOCTU MPU OOCYKACHUU MPOOIEMHBIX
BOIIPOCOB, PE3YJILTATOB BBIIIOJIHEHUSI THCbMEHHBIX 3aJjaHMIi;

TEMaTHU4eCKOe TECTUPOBAHMUE;

nabopaTopHasi/ mpakTuueckas pabora. Pabouas teTpaab ¢ MpakTHUECKUX pabOT MPOBEPSETCS
yudTelIeM TMocle KaxJoil mnpoBeneHHOW paldoThl. [lo ypoOBHIO CIOXKHOCTH M Ha OCHOBE
TpeOOBaHUI K YpPOBHIO TOATOTOBKM OOYy4YaromMXcsl JIabopaTopHbIe pPaOOTHI JENATCS Ha
npoBepouHble U oOyuaromue. OIEeHKH M0 MPOBEPOYHON JabopaTopHOil paboTe BHICTABISIOTCS
KOKIOMY YYEHHKY, C 3aHECEHMEM OLIEHOK B KiacCHbIM KkypHail. Ilpu mnposenenun
nabopatopHoil paboThl oOydaromiero xapakrepa He mnpennonaraercs 100% BbICTaBiICHUS
OLICHOK B KJIACCHBIM JXypHaJl, JAOIYCKAeTCsl OLEHUBAHUE OTMETKOW YCIIEUIHOE BBIIIOJHEHUE
paboT, B KJIACCHBIN KypHaJI OIICHKU BBICTABIISIOTCS O KEJIAHUIO0 00Y4arOIIUXCS;

[UCbMEHHBIE PA0OTHI yUaIlUXCs, 3a4eT.

OCHOBHBIMH BuaaMH IITMCBMCHHBIX pa60T yqamuxcs SABJIAOTCA 06yqafoume pa60TbI, K KOTOPbBIM

OTHOCSITCS:

» 3aJaudl U ynpaKHEHHs 10 OUOJIOTHY;

» CcoO0O0IIeH s/ TBOPUYECKUE 3aJaHus 10 OMOJIOTHH,

» OTBETHI Ha BOIIPOCHI MOBHIILICHHOTO YPOBHS 110 OMOJIOTHH;

» OTYETHI IO BBIMOJIHEHHUIO TaOOPAaTOPHBIX U MPAKTHUECKUX paboT 10 OHOIIOTHH;

» OTYETHI 10 MHIUBHUYAIbHBIM HJIH TPYIIIOBBIM 3aIaHHUSM I10 HTOTaM dKCKYPCHUIl 110 OMOJIOTHH;

» OTYETHI IO JIETHUM 3a/IaHUSIM 10 OHMOJIOTHH (TIEPBBIN YPOK OHOJIOTHN);

» JOMAIllHHE TBOPYECKHE palOThl, KOTOpBIC MAAIOTCS IO YCMOTPEHHIO YUYHTENS OTICIbHBIM
yUaIIuMCS;

» COCTaBJICHHE aHAJUTUYECKUX U 0000IIaromux tabium, cxem U T.1. (0e3 KOonmupoBaHUs TOTOBBIX
Ta0JIUL U CXEM yYEOHUKOB);

»  BBINOJIHCHNE MHAMBUAYATBHBIX MM IPYMIOBBIX MPOSKTHO-UCCIIENOBATEILCKUX padoT.

Kpumepuaﬂbno-nopmamuenoe ouenuesanue yll86Hblx oocmudiceHuil 06ylm10u4uxc;l

Ormerka | Onenka Onucanue y4eOHbIX JOCTUKECHU I
YPOBHH
y4eOHBIX
JTOCTHKeHUH
«3» basossiit OrpaHn4eHHOE JOCTHKEHHUE BCEX IIAHMPYEMBIX PE3YIbTATOB I10

KpPUTEPUSIM OLIEHKH. Bocnpoussenenue TpedyeMbIX 3HaHUH, YMEHUIH,
HaBbIKOB 10 00pa3ity. IIpy BeIOIHEHNN 1HCTBUI UCTIBITHIBACT
3aTPyIHEHHS, KOTOPBIE YCTPAHSAIOTCS 101 KOHTPOJIEM YUHUTEIS.
HccnenoBarenbckie, KOMMYHUKAaTUBHbBIC, HH(POPMALIMOHHBIE
pEryJIsITUBHBIE YMEHUsI HEJOCTATOUYHO C(OPMHUPOBAHBI

«4»

bazoBsIit JlocTkeHne TUTaHUPYEMBIX PE3yIbTaTOB O0yUEHUS B IIEITOM.
JocraTouHoe ocBOeHUE TPeOYEMBbIX 3HAaHUH, YMEHUI, HABBIKOB,
CIIOCOOHOCTH MPUMEHSTH UX 3(PPEKTUBHO B 3HAKOMBIX CUTYaLHIX.
HelicTBHs caMOCTOSTENBHBIE WU C HE3HAYUTEIBHON TOMOILLBIO
yunrena. MccnegoBaTenbckue, KOMMYHUKAaTUBHBIE,
MH(POPMAILIMOHHBIE, PETYIATUBHBIE YMEHUS B JJOCTATOYHON CTENIEHU
c(hopMHUPOBaHBI




«5»

[Mobrennsiit | [TonHOE AOCTHXKEHKE M MTPEBBIIICHHIE TUIAHUPYEMBIX PE3yIbTaTOB
o0Oyuenusi. CB000AHOE BilaJieHHE TpeOyeMbIMU 3HAHUSIMH,

1 5QPEKTUBHO HE TOJIBKO B 3HAKOMBIX, HO U B HOBBIX CUTYAaIIUSAX.
HccnenoBarenbckue, KOMMYHUKAaTUBHBIC, THPOPMAIIMOHHBIE,
pEryJIsITUBHBIE YMEHUsI JOCTATOYHO Pa3BUTHI

YMCHUSMHA, HABbIKAMH, CITOCOOHOCTH IMPHUMCEHATb UX CAMOCTOATCIIBHO

KpuTepnn OLHCHKH YCTHBIX OTBETOB

VCTHBIM OTBET

«»

3HaHMs OTPHIBOYHBIC HECUCTEMHBIE, AOMYCKAIOTCs rpyoble ommoku. Hemocrarounsie
3HaHUS HE IIO3BOJISIIOT TMOHATH MaTepuall. eciau oOydvaromuiicss He 0a30Boe
MOHMMaHKE Yy4eOHOTO Marepuaia, HE BBINOJHSCT 3aJaHUs MO 00pasily, HE MOXKET
OTIpEACNIUTh U UCIPABUTHh IpyOble OLIMOKHU J1a)Ke MPHU MOMOIIU YUYHUTENsS; HE yMEeT
paboTaTh C IEMOHCTPAIIMOHHBIMHU MaTepUalaMi M HATJISITHBIMU TTOCOOUSIMH.

«B3»

IIpu oTBeTe HEMOJHO PACKpPHITO COJEpXKaHME MaTepuaia, HO I0Ka3aHO obIee
IIOHUMAaHHWE BONpPOCAa W IPOAECMOHCTPUPOBAHBI YMEHHs, JIOCTATOYHBIC  JUIS
JalbHEMIIEro yYCBOGHHs IPOrpaMMHOro Marepuana. FMerorcs oOmUOKM B
ONpEeAC/ICHUN MOHITUM, MHCIONb30BAHUM OMOJIOIMUYECKUX TEPMHUHOB, KOTOpBIE
UCHPABIISIIOTCA NPU HABOJAIIMX BONPOCAX YUMTENs; CJ1ab0 apryMEHTHpPYeT CBOM
OTBET, 3aTPyNHSETCS B NPUBUIACHUU IPUMEPOB, WUIIOCTPUPYIOIIMX IPOLECCHI,
SIBJICHUSI, 3aKOHBI, 3aKOHOMEPHOCTH, paldOTaeT C HarIAIHBIMU HOCOOUSAMHU U
JEMOHCTPALIMOHHBIMU MaTepualaMyd HCKJIIYUTEIBHO II0 TOTOBOMY oOpasiy, 0e3
ITPOSIBJICHUS CAMOCTOSITEJIbHOCTH;

«y

YYEHMK IOKa3bIBA€T JOCTATOYHOE, XOTA M HENOJIHOE 3HAHUE MaTepHualla, JOIyCKaeT
HE3HAYUTENIbHBIE IIOTPEIIHOCTH WM  PACXOXKIACHUS C BEPHBIM  PELICHUEM,
MOATBEPKIAET OTBET NPHUMEPAMH, TIOJIB3YETCS OMOJIOTHYECKON TEPMUHOJIOTHEH,
CrOCOOCH TMpPUMEHATh 3HAHWS B 3HAKOMOW M U3MEHEHHOW CHTYyalusx,
CaMOCTOATENIbHO  WCMOJB3YeT  HArJSAHBIE TIOCOOMST U JEMOHCTpAIllMOHHBIC
MaTepuasbl; OTBET NPABWIBHBIM, HO COJEPXKUT OIpelaeieHHble Mpolensl B
M3JI0KEHUU MaTepHuaa;

-HEIOJIHBIN OTBET, B KOTOPOM OTCYTCTBYIOT HEKOTOPbIE HECYILIECTBEHHBIEC 2JIEMEHTHI
COAEpP)KAHUS WM NPUCYTCTBYIOT BCE€ BBIIICU3JIOKEHHBIE 3HAHUS, HO JOIMYIIEHBI
MaJ03HAYUTENbHbIE OUOJOTHYECKHE OIIMOKH, HEJIOTHYHO, MPOCTPAHHO H3JI0KEHO
OCHOBHOE COZIEp’KaHNE BOIIPOCA.

«5»

o0yyJaroIuiics MoKa3bplBaeT NCUEPIBIBAIOIINE 3HAHUS CYIIHOCTH IpoLecca, SIBIECHUS,
TEOpPUHM, 3aKOHA, 3aKOHOMEPHOCTH, TIpPaMOTHO  HCIOJB3yeT Uil  OTBETa
OMOJIOTUYECKYI0 ~ TEPMHMHOJIOTHIO, JIOTHYHO O  OOOCHOBAaHO  BBICTPAaUBAeT
apryMEHTallMI0, CIOCOOEH TNPUMEHATh 3HAHMS B  HE3HAKOMOM  CcUTyalluH,
CaMOCTOSITENIbHO HMCIOJb30BaTh HArJsIIHBIE M JIEMOHCTPAIMOHHBIE TOCOOMS U
Marepuaibl; OTBET IMpaBWIbHBIA M nOJHBIM; CoaepikaHWe BOIpOca yYalluics
U3JaraeT CBSA3HO, B KpaTkod ¢opme, He IO0MycKaeT OWOJOTHYECKUX OIIMOOK |
HETOYHOCTEH.

I[lucbmMeHHble PadoThl TMPOBEPSIOT 3HAHUA BCeX OOYYArONIMXCS OJHOBPEMEHHO,
OOBEKTHUBHBI, JAIOT BO3MOXKHOCTH MOJIYUYHUTh CPAaBHUTEIBHYIO OIIEHKY 3HAHUU Kjlacca, BBISIBUTH
OomMOKHU Kjacca B IEJIOM M Y KOHKPETHBIM YYEHHKOB, M CHEJaTh BBIBOJ O II€JI€CO00Pa3HOCTH
MPUMEHSEMON yUUTEIEM METOAUKHU PENOoIaBaHUsl.

OoJtee



[TicbMeHHAsT TIPOBEPKA OCYIIECTBISACTCA B BHJIC OHWOJOTMYECKHUX JUKTAHTOB, MPOBEPOYHBIX H
CaMOCTOSITENIbHBIX PadOT, TECTOB, OMOJIOTMYECKHX 3a7au.

Buosioruyeckuii JIMKTAHT COCTOMT W3 IIEPEYHS BOMPOCOB, MPOBEPSIONIMX 3HAHHWS Ha
PEIpPOYKTUBHOM YpPOBHE, TpeOyIOIMX OBICTPHIX M KpaTKUX OTBeTOB. Hampumep: 3HaHHe
OIpeIeJICHUsT TEPMUHOB, (DOPMYITMPOBKH HAy4YHBIX TEOPHiA, 3aKOHOB, YHCIOBBIE 3HAYCHHS H II.
Jns ymoOcTBa MpoBepKU paboThl YI0OHO MCIOJIb30BaTh KOJHUYECTBO 3a/IaHuil, KpaTHOE maTH. [Ipu
OLIEHKE OMOJIOTHYECKOTO TUKTAHTA BO BHUMAHUE IPUHUMAIOTCS CIICAYIONIHE KPUTEPUH:

oTMeTKa «5» — Bce oTBeThI BepHbl 5-10-15 (100%);

oTMeTKa «4» — mpaBWiIbHBIX 0TBeTOB 4—8—12 (80%);

oTMeTKa «3» — MpaBWILHBEIX 0TBETOB 3—6-9 (60%);

0TMeTKA «2» — IPaBWIbHBIX 0TBeTOB 2—4—6 (40%).

KpnTepml OICHKH TECTOBBLIX paﬁoT

TECTOBOE 3AJIAHUE
«5» 80-100%
«» 60-79%
«3» 40-59%
W@» Memnee 40%

Ot obmiero yrcna 6aJIoB, a TAKXKe €CIIM YYSHUK HE TPUCTYIIII K pabOTe UM HE TPEICTaBHII €€ Ha
IPOBEPKY.

Kpurepun oneHku J1a00PATOPHBIX M NMPAKTHYECKUX PadoT

IIpakTHyeckas padéora — opma caMOCTOSTENLHONU PabOThl 00yYarOLIMXCS IO OMOJIOrUH, KOTOpast
IpelIoyiaracT BbBIIIOJHEHUE MPAKTUUECKUX VYIPAKHEHUM [ 3aKpervieHus, YriyOiaeHus u
pa3BUTHS TEOPETUUECKUX 3HAHUH HA ITPAKTUKE IO 3aJaHUIO U TI0J KOHTPOJIEM YUUTEIS.
[TpakTrueckast paboTa MOXKET COCTOSATh M3 JAOOPATOPHBIX OMBITOB, PEIICHUS 3a]ad, ONpeAeICHUs
CHUCTEMATUYECKOM MPUHAUIEKHOCTH PACTEHUH WM KUBOTHBIX, 3a/laHUNl HAa IPUMEHEHUE 3HAHUN B
peabHBIX CUTYALUSX U TIp.

Otanbl NPOBENEHHUsS] MPAKTHYECKOW pabOThl, a TakXKe OLCHUBAHUE BAapbUPYIOTCA B
3aBUCHUMOCTH OT Tuma paboTel. B ciaydae 1abOpaTOpHBIX ONBITOB MPAaKTHYECKYIO pPadOTy
1esecoo0pa3Ho OLIEHUBATh 1O KPUTEPHUSIM Ul J1a0OpaTOpHBIX padoT, B Cllyyae pelleHus 3anay
CJIeTyeT UCI0JIb30BaTh KPUTEPUH JJIs OLICHUBAHUA 3a]1a4 U T. [I.

JlaGopaTtopnas padora — Qopma camMoOCTOATENbHOM paboThl oOOydaromuxcs Mo OWOJIOTHH,
KOTOpBIM  MPEANONaracT  BBINOJIHEHWE  MNPAKTHUYECKUX  YINPaXHEHUW MO0  MNPUMEHEHUIO
TEOPETUYECKOr0 MaTepHuaja Ha IMpakTHKEe TOJ pyKoBoAcTBOM yuutens. Jlabopatopnas pabota
ABJIIETCS CBS3YIOIEH MEXAY TeOpued M MPaKTUKON. DTambl MPOBEACHUS JTaOOpaTOpHON pabOThI:
oOsi3aTenibHAsl TMpeJBapUTENIbHAS TEOpETHYEeCcKass MOJArOTOBKA, O3BYYHMBAaHUE TEMBI, MPOBEACHUE
MHCTPYKTaXa, pacnpezesieHne o00py10BaHUs U HHCTPYKTUBHBIX KAPTOUEK, KOHTPOJIb U KOPPEKIIHS
NecTBUI 00y4aroLMXCs, 3aUCh PE3YJIbTATOB M BHIBOJIOB B TETPA/IU, 3aKIIOUMTENIbHAS Oecerna.

OuennBaHue J1a0OPaATOPHBIX PadOT HEJIecO000PA3HO NPOBOAUTH M0 KPUTEPUAM:

JIABOPATOPHAA 1 ITPAKTUYECKAS PABOTA

He coOmomaroTcsi mpaBwia  TEXHUKH ~ O€30MACHOCTH, HE  COOJIFOIAaeTCst
MOCIIEI0BATEIHHOCTh MPOBEICHUS OMBITA. YUEHUK HE MOXKET OOBSICHUTH PE3YINIbTaT.
PaGora BbIMONHEHA HE MOJHOCTHIO U OOBEM BBIIOJHEHHOW YacTH pabOThl HE
MO3BOJISIET C/AENaTh MPABUJIbHBIC BBIBOJBI, WIJIM HAOIIOJEHUS, OMBITHI, U3MEpPEHUS,
BBIYHCJICHHS, MPOU3BOJIWINCH HEMPABWILHO, WM B XOJI¢ pabOTBl W B OTYETE
OOHAPYXHUIMCh B COBOKYITHOCTH BCE HEJOCTaTKH, OTMEUYCHHBbIE B TPEOOBAHMIX K

«2»




OIICHKE «3»; B TEX CIy4asX, Korjga OOYy4YaloIMiACs IOKa3ajdl OPUTHMHAIBHBIA |
HanboJiee palvoOHAIBHBIN MOIX0/ K BHIIOJHEHUIO pabOTHl U B Mpoliecce paboThl, HO
He n30ekal TeX WIM HMHBIX HEJOCTAaTKOB, OLEHKA 3a BBINOJIHEHHE pPadOTHI II0
YCMOTPEHHIO YUUTEIISi MOXKET OBITh MOBBIIICHA MO CPAaBHEHHIO C YKA3aHHBIMH BBIIIE
HOpPMaMH.

paboTa BBINOJIHEHA HE TIOJIHOCTBIO, HO 00hEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MOKHO
clienaTh BBIBOJIBI, HIIM €CIIU B XOJ€ MPOBEICHHs HAOIIOCHUI, ONBITOB U U3MEPCHUI
ObLIH AONYIICHBI CJICAYIOIIHC OIIIMOKHU: OIBIT IpoOBOAMJICA B HEPAIMOHAIBHBIX
YCIIOBHSIX, YTO IPHBENIO K MOJYYCHHUIO PE3yJIbTaTOB C OOJBLICH NOrPEHIHOCTHIO, WU
B OTYeTe ObUIM JOMYILEHBI B OOIIEH CIOKHOCTH HEe OoJjiee IBYX OMIMOOK (B 3amHCAX
«3» | eAMHHIL, M3MEPEHMSX, B BBIYUCICHUAX, TpaduKax, TaONUIaxX, CXeMax, aHalIu3e
MOTPEUTHOCTEN U T. J.) HE NMPUHIMIHUAIBHOTO IS JaHHOW paboThl Xapakrepa, He
HOBJIUSBIIMX HA PE3YJIbTAT BBINOIHEHHS, MM HE BBIOJIHEH COBCEM HJIHM BBIIOJIHECH
HEBEPHO aHalM3 MMOTrPEIIHOCTEeH, WM paboTa BBHINOJHEHA HE IMOJHOCTHIO, OJIHAKO
00beM BBIOJHCHHONM 4YacTH TaKOB, 4YTO MO3BOJSET MOJIYYUTh IPABUIIbHBIC
PE3YIBbTATHI U BBIBOJABI 110 OCHOBHBIM, IIPUHIUITMAJIbHO BA’KHBIM 3aJa4aM paGOTI)I;

BBINIOJIHEHA Pa0oTa B IMOJHOM O0OBEME M TPHU YCIOBUU IMPOBEACHUS HAOJIOICHUM,
OIIBITOB W HM3MEPEHUH; BBIOPAHO W TOJTOTOBIICHO JI OIBITa 000pyJOBaHUE, BCE
OTIBITHI TIPOBENICHBI, PE3YJIbTATHl U BBIBOJBI MOJyYEHBI HEOOXOJAMMON TOUYHOCTHIO; B
MNpEACTAaBJICHHOM OTYCTC BBIIIOJHCHBI BCC 3aIllMCH, Ta6JH/IIH)I, PUCYHKH, YCPTCIKHU,
rpadUKy, BBIYMCICHHS W CACJAHBI BBIBOJBI; NPAaBUIBHO BBINOJHEH AaHAJN3
MOTPEUTHOCTEH; COOJI0/IEHBI TpeOOBaHUsl O€30MIACHOCTH TPY/A;

«y

BBIIIOJIHEHA pPaboTa B IOJHOM 00beMe C COONIIOACHHEM IIOCICIOBATEIIbHOCTH
IIPOBCACHUA Ha6JHOIIeHHfI, OIIBITOB N H3MCpCHHﬁ; CaMOCTOATCIIBHO U pallMOHAJILHO
BBIOPAHO BCE HEOOXOOMMOE OOOPYAOBaHHE; BCE OINBITHI IPOBEICHBI B YCIOBHSX,
«5» O6eCHqu/IBaIOHII/IX IMMOJIY4CHHEC PC3YJIbTATOB, B MPCACTABJICHHOM OTYCTEC ITPAaBUJIbHO U
aKKYpaTHO BBIMIOJIHCHBl BCE 3alMCH, TAONHUIbI, PHUCYHKH, YCPTEXKHU, TpaduKi,
BBIYUCIICHUA W CACJIAHbI BBIBOJIbI; ITPABHUJIBHO BBIIIOJIHCH aHAaJIU3 l'IOl"peHIHOCTeI\/’I;
co0J1r0/IeHbI TpeOOoBaHMs O€30MaCHOCTH TPYAA;

Buosoruyeckue 3aJa4u/3aJaHus ¢ pa3BepHYTHIM 0TBETOM MPEACTABIAIOT cO00H 3 PEeKTUBHBIN
WHCTPYMEHT IS Pa3BUTHS KPUTHYECKOTO MBIIUICHUS ¥ paboTel ¢ wuHpopMmarueit. Onu
CIocoOCTBYIOT (POPMHUPOBAHUIO BaXKHBIX KOTHUTHUBHBIX HABBIKOB: aHAIM3a U CHHTE3a, CPABHEHUS U
000011eHMs, KIacCu(UKAIIUU U CUCTEMATU3aIMU JaHHBIX. [Ipy 5TOM Ba)KHO OTMETHUTH, YTO TaKHE
3a/1a4¥ 4acTO HE UMEIOT €IUHCTBEHHO MPAaBUIBLHOTO AITOPUTMA PEIICHHUs, YTO AeNaeT MPoIecc UxX
BBITIOJTHEHMS 00JIee TBOPUESCKUM H UCCIICIOBATEIIECKIM.

buonoruueckue 3amaun 4acto coaepkar WH(OpMalMIO B HESIBHOM WMIU CKPBITOH (opme,
TpeOyroIeid yMEHHS €€ BBIABIATH M 00padaThiBaTh. B 3aBHCHMOCTH OT XapakTepa IaHHBIX,
MPEJICTABICHHBIX B YCIOBHUH, MOXKHO BBIACITUTh TPH OCHOBHBIX THIIA 33/1a4: 3a/la4ll C IOJHBIM
HAaOOpOM HEOOXOAMMBIX JIAaHHBIX; 3aJaud C HeJxocTalled uHopmanue, Tpedyromei
JOTIOTHUTETIFHOTO TIOWCKA; 3a7aud ¢ U30BITOYHBIMU JTaHHBIMH, CPEAN KOTOPBIX HYXKHO BBIJICIHUTH
CYIIIECTBECHHBIC.

IIpu oueHke OHOJOTNYECKUX 327124 BO BHUMAHHME IPUHUMAIOTCS CJIeAYIOIIHe KPUTEPUH:

[TMCbMEHHA S PABOTA/ 3AYET

AONYIICHBI OIIIMOKH npu O(I)OpMJ'ICHI/II/I 3aaa4u; UMCHOTCA MHOKCCTBCHHBIC OIIMOKHU B

«2»
pelIeHny 3a1ay; pemenue opopmiieHo 0e3 00bICHEHUS; OTBET OTCYTCTBYET.

BBINOJIHWJI HE MeHee 2/3 paboThl WiH
«3» | mpaBmIbHO OOpMIIEHA 33/1a4a; B PEIICHUH 3aJ1ad JOMYIIeHbI 1—2 OMmMOKH; pereHne
odopmiieHo 6e3 00BICHEHUS; 3alKUCaH OTBET;




MpaBUIILHO opopMIIeHA 3a/1a4a; B PEIICHUH HET OMMOO0K; pemeHrue odhopmiieHo 6e3
O6’b}ICHeHI/ISI HJIM OHO COACPIKUT HCTOUYHOCTH, 3aIllMCaH OTBCT,

«4» | IPUCYTCTBYIOT BCE MIPOBEPSIEMbIC 3HAHUS, HO JIOMYIICHBI MaJIO3HAYNTEIIHHBIC
Ouosiornyeckue omrnOKH, HEIOTHYHO, IPOCTPAHHO U3JIOKEHO OCHOBHOE COJICpKAHHE
BOIIpOCA.

BBITIONTHWI paboTy 6€3 OMMO0K U HE0YETOB;

JOMYCTUI He 60JIee OHOTO HeI0YeTa;

MOJTHO PACKPBITO COJACPIKAHUE OTBETa B COOTBETCTBUU C KPHUTCPHUSIMHU; YETKO M
NPaBUJILHO 3allMCaHbl OMOJIOTHYECKHE HAYYHBbIE TEPMHHBI, MPABHIBHO OGOpMIICHA
3aja4ya; B PELUICHUM HET OMIMOOK; PEIICHUE COMPOBOXKAACTCS OOBSICHEHHEM; 3alluCcaH
OTBET;

«5»

IIpoexTHasi JAeATeJBHOCTH (QopMUPYET Yy OOYYalOIIMUXCS  CHOCOOHOCTH  JAEWCTBOBAThH
CaMOCTOSITENIbHO, MHUIMATUBHO M OTBETCTBEHHO, HCIOJb3Ysl IPEIMETHbIE 3HAHUS B KauecTBE
WHCTPYMEHTA Ui pelIeHus MpoOsieMbl. YdeOHas MpPOEKTHas JesATeNbHOCTh HampaBieHa Ha
[0JIyueHUE CYOBEKTHMBHO HOBBIX 3HAHUI MM oOoramieHne COOCTBEHHOTO OIBbITa 00ydarollerocs
npu  00s3aTENIbHOM HCHOJIb30BAaHUM HAYYHBIX METOJOB TMO3HaHWS mpupoisl. OHa JOJDKHA
3aBepLIaThCsl MATEPUAIbHBIM U IPUMEHUMBIM IPOAYKTOM — MAKET, MOJI€Nb, OTUETHBIE MAaTEPUAJIbL.

TpeboBanusi k 0popMIIEHUIO IPOEKTHOI PadoThI
1. Texcr paboThl MOKEH OBITH HAIMCaH YETKO WJIM HaOpaH Ha KommbloTepe: dopmar A-4,
wpudrt 14, Times New Roman, oObIuHBIN, MEKCTPOYHBIH WHTEpBal 1, pasmep MOJICH: JIEBOTO,
BEPXHET0 U HWKHETOo - 20 MM, mpaBoro - 10 Mm.

2. Pabora nomkHa OBITH aKKypaTHO OQOPMIICHA, CTPAHMIBI IPOHYMEPOBAHBI, HAuWHAs C
TUTYJIBHOTO JIMCTa, HA TUTYJILHOM JINCTE HOMEP CTPAHUIIBI HE CTABUTCS, U CKPEIUICHBI

3. O06bem paboThl HE OTpaHUYEH (€CII MHOE HE TIPETyCMOTPEHO).

4. C pabortoii TpeAOCTaBIsETCS MACIOPT TPOCKTHOW pabOThl: Ha3BaHUE MPOCKTA,

pykoBogutens npoekta (®.M.0., yuutenp, mIKoIa, TOPOA), KOHCYJIbTAHT IPOEKTA, Y4EOHBIH
IpeMET, B paMKax KOTOPOIO MPOBOAMUTCS paboTa MO MPOEKTY (€CIu eCTh/HECKOIbKO MPEIMETOB),
COCTaB MPOEKTHOW Trpynmnbl (yuyamuecs), Lenb MpPOEKTa, 3aJauyd IPOEKTa, MPOAYKT MpPOEKTa,
aHHOTalMs (AKTyaJbHOCTb NPOEKTa, 3HAYUMOCTb HAa YPOBHE WIKOJBI M COLIMYMA, JMYHOCTHAs

OpUEHTAIMsl, BOCIUTATEJIbHBIN acCleKT, KpaTko — conaepkaHue). Eciau yueOHBIH HpoeKT —
Ipe3eHTalMss K YpPOKy — MacmopT (METOAMYECKOe CONPOBOXKICHHME) MHUIIETCS Y4YUTEIeM —
IIPEAMETHUKOM.

Cucrema OlIEHKH IPOEKTHBIX PaboT:
Kputepun BbIOMpanuch MO MNPUHIUIY ONTUMAJIbHOCTH NO uyuciay (He Ooznee7-10) u
JOCTYITHOCTH JUISl YUAIIUXCsl KaKI0r0 BO3pacTa.
Kputepun OIEHMBAIOT KadyeCTBO HE CTOJIBKO TIPE3EHTAIMH, CKOJBKO MPOEKTHON
JeSITebHOCTH B 11es1oM. KpuTepun U3BECTHBI BCEM IMPOEKTAHTaM 3a/10JIT0 J10 3alUThI.
Kpurtepuu onieHKH NPOeKTHO-UCCIe10BATEIHCKUX PadoT:
1. TTocraHoBKa LI€NH U 33/1a4H;
2. O0oCHOBaHME aKTYaIBHOCTH ¥ 3HAYUMOCTH TEMBI TIPOCKTA JJIsi CAMOTO YYaCTHHKA,
3. ocratoyHocTh coOpaHHOTO MaTepuana. [1oqHOoTa pacKphITHs TEMbI UJIH INTyOWHA HCCIeI0BAHUS
po0JIeMBI;
OpUTrHHAIBHOCTD BBIIBUHYTHIX TUIIOTE3 U MPAKTHUECKas 3HAUUMOCTh;
OO00CHOBaHHOCTh M 3HAYMMOCTD BHIBOJIOB;
KauecTBo opopmienus;
ApTHCTU3M U (W) BBIPA3UTEIbHOCT BBICTYIICHNUS;
PackpsiTHe conepkaHus IPOEKTa B IIPE3EHTALUH (B BBIBOAX);
Hcrionp30BaHue CPENICTB HATIISIHOCTH, TEXHUUYECKUX CPEJICTB;
10. OtBetbI Ha BONPOCH! (KOMIIETEHTHOCTh B MHIUBUIyaJIbHON Oecesie 1o JaHHOH mpobieme).

©oNo A



OneHka 0T/IeJbHBIX IAPAMETPOB
kputepues ot 0 10 S 6a/10B:

OueHka NMpoeKTHOI padoThI

5 0aIoB = OTJIMYHO

4 Gamna = XOpOIIO

3 Gayuta = cpeaHe

2 Gaa = Tpedyercst fopaboTka
1 6ann = mioxo

0 6aymIoB = OTCYTCTBYET

50-45 6annoe — otanuHasg — «5»

44-35 pannoe — xopomas padota — «4»

34-25 6annoe — Hyxmaercs B 10paboTKe — «3»
(BBICTABIISETCSI 110 JKETAHUIO yUaIIerocs, WK
HCIIPABJIACTCS yYAIIMMCS U TOBTOPHO JOIMYCKAETCS K
3aIuTe)

24-0 6annoe — cnabas pabora




