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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma coctaBjieHa Ha OCHOBE CJIEAYIOIIUX HOPMATUBHO-TIPABOBBIX TOKYMEHTOB:

— 3akon Poccuiickoit @enepanun ot 29.12.2012 Ne273-d3 «O6 obpazoBanuu B Poccuiickoit
denepannn» (nanee - GeaepanbHblii 3akoH Ne 273-D3);

— 3akoH Pecriyonuku Tarapcran ot 22.07.2013 Ne68-3PT «O6 o6pazoBaHum»;

- ®enepanbHBIN rOCY1apCTBEHHBINA 00pa30BaTENbHBIA CTAaHAAPT CPETHETO OOIIETO
obpazoBanus (IIpukaz Munnpocsenienus Poccun Ne287 ot 12.08.2022);

— @enepanbHas oOpa3oBarenpHash TMporpamMma cpeiHero oOmiero oOpaszoBaHus (TMpUKa3
Munuctepcera npocsemienust PO ot 18 mas 2023 r.Ne370);

— @enepalbHbIi MepevyeHb YYeOHHMKOB, PEKOMEHAYEMBIX K HCIOJIb30BAHUIO MPHU peaTu3aliu
UMEIOIINX TOCYJAapCTBEHHYIO AaKKpPEAUTALMI0 OOpa3oBaTENbHBIX MPOTPaMM HAYaIbHOTO
00I1I1ero, OCHOBHOTO OOINEro, cpemHero oOmero oOpa3oBaHUs, YTBEPXKIACHHBIA IMPHUKA30M
MunncrepctBa oopasoBanus u Hayku Poccutickoit @enepanuu ot 20.05.2020 Ne254;

— @enepalbHblil MepevyeHb Y4YEOHUKOB, JONYLIEHHBIX K HCIOJB30BAHUIO IPHU pealu3aliu
UMEIOUIMX TOCYJapCTBEHHYIO AaKKpPEAMUTALMI0 OOpa30BaTelbHBIX MPOrpaMM HA4yaJbHOTO
o0miero, OCHOBHOro oOIIero, cpegHero oOmero o00pa3oBaHUs — OpraHU3aLUsMU,
OCYIIECTBIISIOMMU 00Pa30BaTEIbHYIO JEATEIBHOCTh U YCTAHOBJIEHMS NPEAEIBHOIO CpoKa
WCIIOJIb30BAaHUsl MCKIIIOUEHHBIX Y4eOHUKOB, YTBEP)KIEHHBIM MpUKa3oM MUHIIPOCBELICHUS
Poccun ot 21.09.2022 N 858;

—  YueOnsnii uian MBOY «bonbiieenruHckas cpenss o01eoopa3oBaTenbHas mKoja» PeiOHO-
Cnobopckoro MyHUIIMIANBEHOTO paiioHa Pecyonuku Tarapcran Ha 2023-2024 y4eOHblii ros,
yTBepxkAeHHbIN nprka3zoM Ne 58 o/x ot 28.08.2023 rona;

— TonoBoii kanennapHslil yuebnslit rpapuxk MBOY «bonbuieenruackas cpeanss
oOuieo0bpas3oBarenbHas 1mkojiaa» PeiOH0-C1o601CcKOro MyHUIIMNIANBHOTO paiioHa PecyOnuku
Tarapcran Ha 2023-2024 yueOHbI T0Of, yTBepkAeHHbIN npukazoM Ne 59 o/n ot 28.08.2023
roja;

— VYcraB MBOY «bonsmeenruackas COILy;
— Tlonoxenue o padoueit nporpamme MBOVY «bonbmeenrunckas COL»

[Tpu pa3paboTke MporpaMMbl MO OMOJOTUU TEOPETUUYECKYIO OCHOBY JUISl ONpEAeseHUs
NOJIX0/10B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbHble nojoxenus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENeH, COJepKaHMs,
pe3ynbTaToB OOyueHHUsi U TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00
o0UIMX LeNsIX M MPUHIUINAX, XapaKTEPU3YIOLIIUX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPETHETO
oOmiero obpazoBanus B Poccuiickoit deneparyy, a Takxe MOJ0KEHUS 0 crennpuke OMOIOrHH,
e 3HAaYeHWU B IO3HAHMU >KUBOH MPUPOJBI M OOECHEYEHHM CYIIECTBOBAHMS 4YEJIOBEYECKOTO
oOuiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPE/IETIeHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpA.

[Tporpamma o Ouosoruu Aa&T mpejcTaBieHHe O LENsixX, 00 o0uei cTtpaTeruu o0yyeHus,
BOCIIUTaHUsI M Pa3BUTUS OOy4aroIUMXcs CcpeacTBaMHu ydeOHoro mnpenmera «buomorusy,
onpenenser 00sA3aTeIbHOE MPEIMETHOE COJEPKAaHUE, €ro CTPYKTYpy, paclpelieieHue I10
paszenaM M TeMaM, PEKOMEHAYEMYI0 MOCJeI0BaTeIbHOCTh M3Y4YEHHUs y4eOHOro marepuaia c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTHKH 00pa30BaTEeNIbHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroUIIXCsl.

B nmporpamme mno OHOJOrMM TakKe YUYMTHIBAIOTCS TpPEOOBaHMS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METAlpeAMETHBIM M HIPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBaAHUU



OCHOBHBIX BHOB y4e€OHO-TIO3HABATEIBLHOMN JIEATEILHOCTH/ydeOHBIX TEUCTBUN 00yUYaIOIMIUXCS 110
OCBOCHHIO COJIEP)KaHHsI OMOJIOrMYECKOT0 00pa30BaHMUs.

B nporpamme mo Oumonoruu (10—11 kiaccel, 6a30BbIii ypOBEHB) PEaTU30BaH MPUHIIMIT
MPEEeMCTBEHHOCTH B HW3y4YeHMHM Ouonoruu, Onaromaps dYeMmy B Hell mIpocMaTpuBaercs
HAIPaBJIEHHOCTh HA PAa3BUTHE 3HAHH, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PCHHUS, I[ICHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
NpPEICTAaBICHUNA O 370pOBOM OO0pa3e KHU3HM U OCpeXHbIM OTHOIIEHHEM K OKpYKaromen
npupoaHoii cpene. IlosTomMy Hapsay ¢ u3ydeHHeM OOLIEOMONIOIMYECKUX TEOpUM, a TaKkKe
3HAHUU O CTPOCHHH >KUBBIX CHCTEM Pa3HOT0 PaHTra M CYHIHOCTH OCHOBHBIX NMPOTEKAIOIIMX B HUX
MPOIIECCOB B MpOorpaMMe MO OWOJIOTMH YAEJIEHO BHUMAHHE HCIIOIH30BAHUIO MONYyYEHHBIX
3HAHWI B TIOBCETHEBHOM KM3HU JJIsI PEIICHUS MPUKIIAJIHBIX 33/1a4, B TOM YHCIE: TPODUIaAKTUKA
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYEeCKOrO0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU I1eIeCO00pa3HOro MOBEACHHS B OKPYXKAIOIIe MPUPOAHOI cpele,
aHAJIM3a BIMSIHHUSI XO3SWCTBEHHOHW JEATEIHHOCTH YEIIOBEKa HA COCTOSHUE NPHUPOIHBIX U
HCKYCCTBCHHBIX JKOCHCTEM. YCWICHHE BHHMAHHS K MPUKIAJTHONH HANPABIECHHOCTH Y4€OHOTO
npenMera «bUONOTHS» MPOAUKTOBAHO HEOOXOIUMOCTHIO 00ECreUeHUs YCIOBHM I pelIeHUs
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJIBFHOTO OMOJIOrHYECKOro 00pa3oBaHus, KOTOpas Mpearnoiaraet
dbopMUpOBaHHE Yy OOYYAIOIIMXCS CIIOCOOHOCTH aNalTHPOBATHCS K HM3MCHEHHSIM JIUHAMHYHO
Pa3BUBAIONIETOCS COBPEMEHHOTO MHUDA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHHsS 3aHUMAaeT BakHOe MecTo. OHa
obOecrieunBaeT (QopMHUpOBaHHE Yy OOYYAIOIMIMXCS TPEACTABICHUNA O HAay4yHOW KapTHHE MHpa,
pacmmpsieT ¥ 0000IaeT 3HAHUS O KUBOU MPUPOJIE, €€ OTIIMIUTEIIBHBIX MPU3HAKAX — YPOBHEBOM
OpTaHW3aIlMi W DBOJIONHH, CO3MaéT YCIOBUS JUISA: TO3HAHUS 3aKOHOB JKUBOH MPUPOJIHI,
dbopmupoBaHus (YHKIIMOHATIHLHOW TPaAaMOTHOCTH, HAaBBIKOB 3I0pOBOr0 M Oe3zomacHoro oOpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIIJICHHS, [IGHHOCTHOTO OTHOIICHHUS K KUBOU MPHUPOJIE U YETIOBEKY.

Bonbmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIS PEIMICHUS BOCHUTATENBHBIX U
Pa3BUBAIOIINX 33J1ay cpeHero odiero o0pa3oBaHus, coluain3anuu ooyqaronuxcs. M3yuenmne
Ounonoruun obecrnieunBaeT YCIIOBUS TUTST (dhopMupoBaHUS UHTEIJICKTyaIbHBIX,
KOMMYHHKAITMOHHBIX U WH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIBTYpBI, CIOCOOCTBYET
WHTETpAIMi OWOJIOTHYECKUX 3HAHUHN C TPEJCTABIICHUSMH W3 JIPYTHMX YYCOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3NKH, XUMHUH U Teorpaduu. HazBaHHBIC MTOJIOKEHHS O TIPETHA3HAYCHUHN YIEeOHOTO
npenmera «buonorus» COCTaBUIU OCHOBY JUIS ONpEJENICHHs TOIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHUIO €TO COAEPIKAHUS, TPEJICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

Ot60p conepkanusi yueOHOTO npeameTa «bruonorusy» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3HIHN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYArOIIUECs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HAUMMBbIE TSI (POPMUPOBAHUS OOIIEH KYIbTYpHhI, OMpPEAesSIONIe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKa B OKpYKaIOIIeH NPUPOAHON cpele, BOCTPEOOBAHHBIE B
MOBCETHEBHOMN JKM3HHU W MPAKTHUECKOU AesTebHOCTH. Oco00€ MECTO B ATOM cHUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMCHTBI COJICP)KaHUs, KOTOpPBIC CIy)KaT OCHOBOH i  (POpMHUpPOBAHUS
MPEJICTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIINX I'yMaHU3AIMH OHMOJIOTHYECKOT0 00pa30BaHMs.

CtpykTypupoBaHHE coOJepaHUs y4yeOHOro Marepuajga B IporpamMmme o OHOJIOTHUH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTAX
J)KUBOU TPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd U HBOJIOLUU. B COOTBETCTBUM C 3TUM B
CTpYKType y4eOHOTro mpeamera «BHONOTH» BBIIEICHBI CICAYIOIINE COJepKaTeIbHbIC TUHUU:
«buonorus kak Hayka. MeToabl Hay4HOro nmo3HaHus», «Kierka kak Ouonoruyeckas CUCTEMa,



«Opranusm Kak Ouosiornyeckas cuctema», «CucreMa U MHOrooopazue OpraHH4ecKoro MUpay,
«OBOITIOLHS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp u3ydenuss yuyebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
0o0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKUIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra U npuoOpeTeHrne YMEHHUI UCIOIb30BaTh 3TU 3HAHMSI JJIsi TPAMOTHBIX JIEHCTBHH B
OTHOIIECHUH OOBEKTOB KUBOI MPHUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIEM.

JlocTrkeHre Ienu W3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTcs pelieHueM CIeAyomuX 3a1au:

OCBOEHHE OOYYalOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpPaBWIIaX, CIY)KaIIMX OCHOBOH uisi (OpMHpPOBAHHUS
MPEJICTABICHUA O €CTeCTBEHHO-HAYYHON KapTUHE MHUpa, O METOJaX HAay4dHOTO IO3HAHUS,
CTPOEHUH, MHOTOOOpa3MM U OCOOCHHOCTSX MKHUBBIX CHCTEM Pa3HOrO YPOBHSI OpraHHU3alluw,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHUH;

dbopmupoBaHre y 0OyYaroUMXCsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B MpOLIECCEe aHAINM3a JAaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAYYHBIX B3IJISOB,
U7eH U MOJIX00B K U3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIIH;

CTaHOBJIEHHE Yy OOydJaromuxcsi oOue KyabTyphl, (YHKIMOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHUI OOBSACHATH U OLIEHUBATH SIBJIICHUS OKPYXKAIOLIEr0 MUpa KMBOW NMPUPOJIBI HA
OCHOBAHWM 3HAHUU U OIlbITA, MMOJYYCHHBIX IMIPU U3YUCHUHA 6I/IOJIOFI/II/I;

dbopMupoBaHrue y OOYyYarOIIMXCS YMEHHM WILIIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKHUX
3HAHUM B TMPAKTUYECKOW MAESITENTbHOCTH YEJOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIMTAHHUC Y6C)K)IéHHOCTI/I B BO3MOKHOCTH IIO3HAHHUSI YEJIOBEKOM >KHBOU pupoanl,
HEO0OXOIUMOCTH OEpeKHOT0 OTHOIICHUS K Hel, COOMIOICHHUS STHUECKUX HOPM MPH MPOBEICHUU
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAaHUEC LCHHOCTHU OMOJIOrMYECKUX 3HAHUMI AJI MOBBIMICHUS YPOBHA SKOJIOTHYECKOU
KYJIBTYPBI, JUIsl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

NpUMEHEeHHEe MPUOOPETEHHBIX 3HAHUN W YMEHUN B MOBCEIHEBHOMN XKU3HU IJIS OICHKU
MOCNEACTBUI CBOEH NEATeNbHOCTH MO OTHOIICHHIO K OKpYXarolel cpene, COOCTBEHHOMY
37I0pOBBIO0, 0OOCHOBAHUE U COOJIIOICHHE MEP MPOPMITAKTUKH 3a00JI€BaHUM.

B cucreme cpennero oobmero obpazoBanus «buosorus», nzydaemasi Ha 6a30BOM YpPOBHE,
SBIISIETCS. O0SI3aTENBHBIM YUYEOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTu
«EcTecTBeHHO-HAYUYHBIE MTPEIMETHIY.

Jnst m3ydennsi 6uoyoruy Ha 6a30BOM ypOBHE CPEIHET0 O0IIero oOpa30BaHMsT OTBOJUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocodueil, 3TUKOW, 3CTETUKONH u mpaBoM. Ponp Ouomoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOM MPUPOIbI (HAOII0eHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JdemMoHcTpaumMu:

[Toprpetsr: Y. {apeun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuie! 1 cxeMbl: «MeTo/IbI TO3HAHUS )KUBON PUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTueckass padora Ne 1. «lcmonbp3oBaHWE pa3IMUHBIX METOAOB IpPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSI{UOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTe01IeHOTHYECKUI), ONOCHEPHBII.

JdemoHcTpaumuu:

Tabmuel u cxembl: «OCHOBHBIE TPH3HAKU KU3HW», «YPOBHU OpPTaHHU3AIUU >KUBOU
MPUPOIBI.

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHIl COCTAB U CTPOEHHE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIUM BOJBI M MHUHEPAIbHBIX BelIECTB B KieTke. [logaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJICKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAS] WM UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa OenKkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue karamuzaTtopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas crnenuduuHoctb. Kodepmentsl. Buramunbl. OTinuusi  (QepMEHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrneBonapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpud03a), Aucaxapuiasl (caxaposa,
JIAaKTO3a) W TMOJNHMcaxapuibl (KpaxMmai, TJIUKOTeH, MeIoo3a). buonornyeckue QyHKIUU
YTJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapoduibHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JUMHAOB Kak
HMCTOYHHUKOB YHEPTUU.



Hyxnennoseie kucinotel: JJHK u PHK. Hykneotunbl — MOHOMEPHI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[Mutonoruss — Hayka o kierke. Kiierounass Teopusi — mpuMep B3auMOICHCTBUS HACH U
¢dakToOB B HAyYHOM MO3HAHUHU. MeTO/1bI U3yYEHUS KIESTKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
npokapuotuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHUE SyKapuOTHUECKON KIIETKU.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (DYHKIIHH.
[InasmaTtuueckas MemOpaHa, e€ cBoicTBa M (QyHkuuu. [luTommasmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiacTuiabl. IIpoucxoxaeHne MUTOXOHAPUA U IIACTHI.
Bunast muitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBIA EHTP, LIEHTPUOIIH,
PECHUUKH, KTI'yTUKU. DyHKIIMN OPraHOUAO0B KIETKU. BKitoueHus!.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. lneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmumel u cxembl: «[lepuogudeckas TabmuIa XUMHUYECKUX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJIeTKn», «CTpoeHue KUBOTHOM KIeTKH», «CTpOEHHE pACTUTENbHOW KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, KUBOTHBIX U OaKTepHabHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaGopatopHast pabora Ne 2. «M3ydeHHe CTPOEHHUS KJIETOK DPACTEHHWH, >KUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpeNapaTax U X OMUCAHHEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BELIECTB U SHEPrUH B MOHUMAHUH METa0OIN3Ma.

Tunber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocunTe3a. Peakiuum ¢orocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3a IS KU3HU Ha 3emie. BiusiHue ycnoBuid
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIUE OaKkTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HHU Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
aKKyMYJIMPOBAaHHE SHEPTUU B KJIETKE. DTarbl s3HepreTuyeckoro oomena. ['nmukonus. bpoxkenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHre3a. lenHermyeckas unpopmamms u JHK. Peammzaums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi oTkpeiTHs BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJA BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBA€MbIe BUpycaMu. Bupyc uMMyHOAepUIINTAa YeTOBEKA

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpHWIIIHS, peBepTaza W HWHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepretuueckuii oomen», «Xmopormiact», «Dotocunres», «Ctpoenue JHK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepnodarn», «Crtpoenune wu ku3HeHHbIH 1ukn Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJTHK».

O6GopynoBanue: moaenu-anmukanuu «Yasoenue JIHK u tpanckpunmms», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounsli 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekarone B uHTepdasze. Permmmkanus — peakuust matpuuHoro cuHTe3a JJHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaJbHOTO PAa3BUTHUS
OpraHNU3MOB.

Henenune wierkm — muto3. Cramum murtosa. [Ipomecchl, mpoucxoasmme Ha pa3HbIX
CTaJusIX MUTO3a. BHOJIOrHYeCKUi CMBICT MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BET€TATUBHOE pPAa3MHOKEHHUE. VICKYCCTBEHHOE KIOHUPOBAaHHE OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaYEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBLIX KIETOK Y KMBOTHBIX. [10JIOBBIE Kene3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CrnepMaro3oup,
SUICKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opranoreses. IloctamMOpuoHanbHOe pa3BuTHE. THUIBI TOCTIMOPUOHAIBHOIO PA3BUTHS: MPSMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTallUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «J|BOITHOE OIIONOTBOpEHHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KileTOUHBIN LUK,
«Penmukanus IHK», «Mwuto3», «Menos», «IIpsamoe u Henpsmoe pasButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurawpomero», «KapuokuHe3 B KiIE€TKax KOpellKa JyKa», MarHUTHas
MoJenb-anmmInKanms «/lenenue kinetkuy, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmroneHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopuast pabora Ne 4. «/3ydeHune CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHeTtuku. Mcropust pasBuTuss reHeTuku. Ponb nurtonoruu u
SMOpHOJIOTHUN B CTAHOBJICHUU F'eHETUKHU. BKi1ag poCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (THUOPHUIIONOrMYECKUH, LHUTOT€HETUYECKUM, MOJIEKYISIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAcCJelOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonoruOpuaHoe CKpelrBanue. 3aKOH eInHO-00pa3usi TMOPHUIO0B MepBOro nokojaeHus. [Ipasuino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTHyeckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUs. AHAIU3UPYIOLIEe CKpellBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS [T OTIPE/IETICHUs] TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno clemIeHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. | eHeTHYeCKHEe KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUMBOCTH: HEHACIIECTBEHHAs U HAcleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanmonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
Ka4eCTBEHHbIE MPU3HAKU U UX HOpMa peakiuy. CBoiicTBa MOAU(PUKAIIMOHHON U3MEHUUBOCTH.

HacnencrBeHHasl, niaM reHOTUIMYECKas, U3MEHUMBOCTh. KOMOMHATHBHAs M3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TpoOIleCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
u3MeH4nBOCTh. Kraccu¢ukanuss MyTanuii: TeHHbIE, XpOMOCOMHBIE, T'€éHOMHble. YacToTra U



MPUYHHBI MyTalii. MyTtareHHble (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIIEICTBEHHOU
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOreHETUYECKUH, OMOXMMUYECKHI, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio IIIIP-ananmmu3a. HacnenctBeHHsle 3a0oneBaHUS
YyelloBeKa: TreHHble Oosie3HH, OO0JIe3HM C  HAcleACTBEHHOW  IpelpacloiokeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHA U JICUCHHUS] TeHETUYECKUX
Oone3Hel. MeauKo-reHETUUECKOE KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEAMIIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICYEHUU TeHETHYECKIX 3a00JIeBaHUI YeTIOBEKa.

JdeMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacuICIUIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, «[ €eHeTHnYeCKrue KapThl pACTEHUM, JKUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIUIEHHOIO C MOJOM,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunmBocTH», «MoandukanmuoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTnka rpymnn KpoBu», «MyTaloHHas
WU3MEHYUBOCTbHY.

Ob6opynoBanue: Mojaeau-aIUIMKauu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpacKu Telna), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ysibTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlabopaTtopuast pabota Ne 6. «3ydeHne mMoauuKkanmOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BapHallMOHHOTO psiZia U BapUallMOHHOW KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHIbl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa U Ipolecc. 3apoKICHHUE CENEKIUU U foMecTuKanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI U MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTephepa. BIU3KopoaCcTBEHHOE CKpeIMBaHUuEe — MHOPUIMHT.
Uucras nwHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytOopuaunr. OtnanéHHas ruOpuauzanmuss M e€ ycrexwu.
M cKycCTBEHHBIM MyTareHe3 U IOIY4YEHUE MOJMIUIONAOB. JIOCTHIKEHUs CEIEKLHUHU PACTCHUM,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas umxenepus. Knerounsle
KyJbTYpbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHHUE pacTeHU. KIIOHMpOBaHWE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. BaHoB.

Tabmupel u cxembl: kapta «LIeHTpbI MPOUCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylnbTypsl U KIOHHpOBaHUE», «KoHCTpyupoBaHue M HEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHKEHUSI CENEeKUIUU PACTeHHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosroIMOHHASA OHOJIOTHS.

[IpeanochbUIKM BO3HUKHOBEHHUS! JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpUS U €€
MecTO B OMoJ0ruu. BiysHue 3BONIOIMOHHOM TEOpHH Ha pa3BUTHE OMOJIOTHHU U IPYTHUX HayK.

CBuzerenscrBa dBomonuM. [laneoHToNOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B NaJICOHTOJIOTMYECKOM JIETOIMCH, MepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznnune GayH 1 Qiiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIMyusl 3MOPHUOHOB PAa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHM3MOB HAcCJEACTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomtonmonHasg teopus Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMSI JapBHHU3MA.
JIBIoKyle Cuibl  HBOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesN€HHas HW3MEHYMBOCTb, OOopbOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJIOKEHHUS.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxymie cuiibl (pakTopbl) 3BOJIOLNUU BHUJIOB B Mpupoje. MyTalMoHHBIN mpolecc u
KOMOMHATHBHAsT W3MEHYUBOCTh. [lomymisiioHHbIE BONHBI M Jpeid reHoB. Mzomsuus u
MUTpaus.

EcrectBenHblii oTOOp — Hampaistomuid ¢aktop 3Bomonnd. PopMbl eCTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK Pe3yNbTaT dBOTIONHH. [IpuMepsl TPUCTIOCOOICHHI
y Opranu3MoB. ApoMop(h 036l U UIN0-3TATI TAIHH.

Bun u BumooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (QOpMBI BHI00Opa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.



MaxkposBomonus. PopMbl 3BOMIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DPopMbl OOprOBI 32 CyIIECTBOBaHHUEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOroodpasue mopoj
JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Unnoanantamumny, «OO0mas aereHepauus», «JBrkymue cuiibl 3Boitonuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «bopsba 3a cymectBoBanue», «lIpucrnoco0ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3JIMYHBIMU TUIIAMHM OKPACKH, HAOOP IJIOJ0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U pacTeHHil», Mozenp anmnkanus «llepekpéct xpomMocom», BIaKHbIE IperapaThl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKH TENa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOP(HOIOTHUECKOMY KPUTEPUION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
KU3HM Ha 3emiie: aOMOreHe3 W MaHCHepMHus. XUMHUYEecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronn. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIJIETKU. [lepBble KIeTku U ux
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xusHum Ha 3emsie no dpam M nepuopaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUNCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHH.

Me3so30iicKas opa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: ajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa opraHM4ecKOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIIOLMST  4YEJIOBEKAa. AHTpPOINOJOTHS Kak Hayka. Pa3BuThe mnpencraBieHUd O
IIPOUCXOXKICHNUN YesloBeKa. MeTo1bl 3yueHus: aHTpornorene3a. CxoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBEeHHBIH 0TOOp. OOIIeCTBEHHBIN 00pa3 *KU3HU, H3TOTOBJICHNUE OPYIUi TPYyla, MBILIUICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOMIAeMBIX OCTATKOB, BPEMsI CYIIIECTBOBAHUS, 00JIACTh PACHPOCTPAHEHUS, O0BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiicKasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEJCTABUTENICH YENOBEYECKHX pac K YCJIOBHUSM CYIIECTBOBaHUS.
EnuncTtBo uenoBeveckux pac. Kputuka pacusma.

JdeMoHcTpanum:

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

Tabmumer u cxembl: «Bo3aukHoBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHUYECKOTO
mupa», «PacturenbHas wieTtka», <«KuBoTHas kietkay, «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeloBeKay», «JIpeBHeimmue moam», «/peBHue mogm», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynosanue: wmynsiku  «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiuia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHH M )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3/elibl dKOJOTMH. MeToAbl JKOJIOTHYECKUX
MCCIIEI0BaHMM. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPTaHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IMOYBEHHAs,
BHYTPHUOpPraHU3MEHHasI.

Oxonoruueckue (akropel. Kmaccudukamus skomorndeckux (akTOpOB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakToOphl:  CBET, TEMIleparypa, BJIAKHOCTh. DOTONMEPUOAM3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopMmel. [lapazutusm, Koomepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKKA mnonyaanud. OCHOBHBIE MOKa3aTelu IOMYJIALMU:
YUCJIEHHOCTh, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauus. JluHamuka
YUCJIICHHOCTHU MONYJSALNUU U €€ PETyIsIIusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynse, 3. ['ekkens.



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Doronepuogusm», «llomymauun», «3aKOHOMEPHOCTH pOCTAa YUCIEHHOCTH TOMYIISIHUN
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUH U3 PA3HBIX MECT
oOUTaHU».

JlaboparopHas padota Ne 4. «BinsiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHas, Tpoduueckas (numieBas). Bunbl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Okonoruyeckue cuctembl (skocuctemsl). [loHsTHe 00 sKocHcTeME M OHOreoleHO3e.
OyHKIMOHAIbHbIE KOMIIOHEHTbl 3IKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB W TMOTOK SHEprud B dKocucTeme. Tpoduyeckue (THILEBBIE) YPOBHH
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeNM 93KOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYEeCKHe NHpaMHJIbl: HPOMYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysLus, pazsutue. CyKkueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHCTEMBI 03€p M peK. OJKOocHCTeMa XBOWHOIO WIH
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMbl. buosoruueckoe u
XO035ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak ¢dakTop ycroiunBocTH sKocucteM. CoxpaHeHHe OHWOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotbl BemecTB M OHMOTEOXMMHYECKHE IHMKIBI 3JIEMEHTOB (yriiepoia, a3zoTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONIOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHH€e NPUPOBI U uyeraoBeuecTBa. CoxpaHeHne 6Mopa3HooOpa3usi Kak OCHOBA
ycroifunBocTd Onochepsl. OcHOBA PallMOHATIBHOIO YIPABICHUS MPUPOIHBIMHU PECYpCaMH U MX
ucnosib3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubl u cxemsl: «IlumieBsie nenuy», «buoreHo3: coctaB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHusy, «OKoJOrHMueckas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jeca», «buoreHos
BooéMay, «ArporeHo3», «l[IpuMepHbIE aHTPOTIOTCHHBIE BO3JCHCTBUS HAa TMPHUPOIY»,
«BaxkHeillme MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nNouBy, «I[lapHukoBsIi AP hexT», «DaKTopbl
PaIMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenue
XKu3HH B Onochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoaa B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buwoneHo3», «BpeguTennm — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMH pacTeHUl U  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, H300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMLBI 110 BHMOJIOTMN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4aroMMUCS IPOrpaMM CpefHero oo1iero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B crpykType ITUYHOCTHBIX pE3yJbTATOB OCBOCHHUSI Tpeamera «buonorusy BbIIEIEHBI
CICMYIOIIME COCTaBISAIONIME: OCO3HAHHWE OOYYAIOIIUMHCS  POCCHUMCKON  TI'pakJaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEAEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHWOJIOTHH, LeJeHANpaBIeHHOE pa3BUTHE BHYTPEHHHX
yOEXKJIEHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HaJMYMe SKOJOTMUYECKOTO MPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TIIAHBI.

JlugHOCTHBIE pe3ynbTaThl OCBOCHMS TipeameTa «buoyiorus» MOCTUTAlOTCS B €IMHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
0011ecTBE MpPaBWIAMH W HOPMaMH TOBEJIEHUS M CIOCOOCTBYIOT MpPOIIECCaM CaMOTIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPa3BUTHsI, PA3BUTHUSI BHYTPEHHEHW MO3UIIUU JIMYHOCTH, MAaTPUOTHU3MA,
YBa)XEHHSI K 3aKOHY U IPABOMOPSAKY, YEJIOBEKY TPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 U  TPaJUIUsAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JlngHOCTHBIEC PEe3yNbTaThl OCBOCHHS y4eOHOTo mpeamMera «bruomorusy MOmKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYHaIOIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIil, TO3UTHUBHBIX BHYTPEHHUX
yOXKIIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM  POCCHUMCKOTO  OOIIecTBa,
pacIIMpeHne >KU3HEHHOTO OTBITa U OMBITA JESITEIBHOCTA B MPOIECCe pPeain3allid OCHOBHBIX
HATPaBIEHUH BOCIIUTATENIBHOMN IEATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIHTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOYdYaIOMIETOCS KAk aKTHUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUICKOTO O0IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnn y4eOHbIX U TO3HABATeNbHbIX 33/1a4, BBIMOIHEHNH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;



YMEHHE YUYUTHIBAaTh B  CBOMX JEMCTBHUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHSA JIIOJIEH C pa3HBIMU YOSXKICHUSMHU, KYIbTYPHBIMU IIEHHOCTSMU M COLIMATBHBIM
MI0JIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX M HUCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEJIBHOIO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON IPpaXKAaHCKOW MICHTUYHOCTH, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel POIMHON, TrOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO 53bIK U KYJBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIICHHE K NPUPOJHOMY HACIEAUI0 U TaMSATHUKAM MPUPOJBL,
JIocTkeHUsIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKHX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
O1oJ0ruM, TOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IIO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzelHas yoex1EHHOCTb, TOTOBHOCTh K CIIYEHMIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUSA

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIIEHUs, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U 1IEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTOHUNBOro OYyyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3JaHHIO CEMBUM Ha OCHOBE
OCO3HAHHOT'O NMPUHSTHS LIEHHOCTEH CeMEWHOH XKM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKJIIOUYasi 3CTETUKY ObITa, HAYYHOIO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIIECHMUI;

MOHMMAaHKE YMOLIMOHAIBHOTO BO3CUCTBUS )KUBOM MPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPYECKON JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOpMHPOBAHMSA  KYJbTYPbl 3A0POBbS W
IMOLMOHAJIBLHOTO 0JIAroOnoJay4us:

NOHMMAaHME U peau3alys 3J0poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
COOJIIO/IEHHE TUTMEHUYECKUX MPABWII U HOPM, COAJAaHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perynspHas (Qu3nyeckas aKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOUICHUSI K COOCTBEHHOMY (DPU3HUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO O€3011aCHOTO
IIOBE/ICHNUS B CUTYallUsAX, YTPOKAIOLIUX 310POBbIO U JKU3HHU JIOACH;

OCO3HAaHHE TOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHMOTPEOJIEHUS alIKOTOJId,
HapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZy, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0II00HE;



TOTOBHOCTh K aKTUBHOM JEATEIBHOCTU TEXHOJIOIMUYECKON U COLMAIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHO
JIESITENIbHOCTb;

UHTEpEeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NEeATEIbHOCTH, YMEHHUE COBEpILATh
0CO3HaHHBII BBIOOp OyayILel npodeccuu U peaan30BbIBaTh COOCTBEHHbIE XKU3HEHHbIE IJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
YKU3HU;

7) IKOJI0rH4eCcKOro BOCIIMTAHMS:

9KOJIOTMYECKHU 11e51eCO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILIEHUE YPOBHS SKOJIOIMYECKOW KYJIbTYphl: IMPUOOPETEHUE ONBITAa IJIAHUPOBAHUS
HOCTYIKOB M OILIEHKH UX BO3MOKHBIX ITOCIIEACTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME INI00AIBHOrO XapakTepa 3KOJ0rMUECKUX Ipo0eM U IMyTel UX pelIeHus;

CIIOCOOHOCTh UCHOJb30BaTh MpUOOpETaeMble MPU M3YYEHUU OMOJIOTUU 3HAHUS U YMEHHUS
IpU pEIICHUU NPOOJIEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BaHUEM (COOII0IEHNE
IpaBUJ MOBEACHMS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B 3KOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUSTHE JIEHCTBUI, NPUHOCSIIMX BPEA OKpYXKAloIleld NPUPOIHON cperne,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEAPHHUMACMBIX
JeMcTBUH U IPeOTBpallaTh UX;

HaJIMYME Pa3BUTOrO HKOJOTUYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJBTYphI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM MpakTHUKE, TOTOBHOCTM K Y4YacTHIO B
IIPAKTUYECKON AESATEIbHOCTU IKOJIOTHUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UNTATENIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUe crenupuku OMOJIOTMM KaK HayKd, OCO3HaHHA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUU LEJIOCTHOTO MPEACTaBICHUs 00 OKpYyKarolieM
MHUpe KaK O €IUHCTBE NPUPOABI, YelIOBeKa U OOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH MpoOIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBHIM3ALMU: OOECTieueHus
HOBOT'O YPOBHS pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJOTUH, CITOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHS YeJIOBEUYECTBA, MIOMCKA IMyTeH BHIXOJA U3 TI00aTbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJSIX MOBBIMICHUS 00
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIMOHAJIHHOU
TPaMOTHOCTH 00yJaronuxcs, GopMUPYEMOM PU U3YIECHUU OMOJIOTHH;

NOHUMaHHWE CYUIHOCTH METOJOB IO3HAHUA, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJB30BaTh IOJlydaeMble 3HAHUS Ui aHanu3a M OOBSCHEHHUS SIBICHHM
OKpPY’KAIOIIEr0 MHpa M MNPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHHE JeiaTh OOOCHOBAaHHBIE



3aKIIIOYCHUSI HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS MaHHBIX C IIETbI0 ITOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIsl PELICHUs
npo0JIeM B peabHbBIX KU3HCHHBIX CHTYaIlUsX;

OCO3HAHHE IICHHOCTH HAayYHOW JIEATEIIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OWOJIOTMM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHsS yuyeOHOro mpeamera «buosorusy BKIIOYAIOT:
3HaYMMble A8 (QOPMHUPOBAHUS MHUPOBO33pPEHUS  OOYyYaloOIUXCAd MEXKAUCLUUIUIMHAPHBIE
(MeXnpeaMeTHbIe) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenr(ruKy METOAO0B MO3HAHMS, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHHE, IpOILeCcC, CHCTeMa, HAayuyHbId (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT M JPYTUX), YHUBEpCAJIbHbIE
yueOHble JeHCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH OO0YYarolIuXcs,
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBEpCalbHble y4deOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NPAKTHKE.

MertamnpeaMeTHbIE pe3yJIbTaTbl OCBOEHMSI NPOrpaMMbl CpPEIHEro oO0Iiero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OsgJ1aieHHe YHHBEPCAJIbLHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH JeHCTBUSIMU:

1) 6a30BbIe JJOrHYECKHE [eiiCTBHSI:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IpOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHaIu3a,
CHHTE3a, CpaBHEHMS, KIACCU(PHUKAIMM, OOOOIIEHHs), pPacCKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHATUN (BBIIEIATH UX XapaKTEPHbIE PU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU NOHITUSIMH);

ONpeAeNATh LEeIH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTH C TIOCTABICHHBIMU LIENISAMH;

UCITOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN OOBsACHEHHS (AKTOB W SBICHUH KHUBOMH
PUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyKIEHHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTUBOPEUHUSI B pacCMaTpUBAEMBIX SIBICHUAX, (OPMYIHPOBAThH
BBIBOJIbI U 3aKJIFOUYEHHS;

PUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHUH B M3y4aeMbIX OMOJIOrMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIAH PELICHUs MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIMXCS MaTepUaTbHbIX
U HEMaTEepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIBHOCTH;



KOOPJAMHHUPOBATh M BBIIOJHATH pabOTy B YCJIOBUAX PpEaJbHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEICTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KKU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AEsITeNbHOCTH, HaBbIKAMU
paspenieHus: npodsieM, ClIOCOOHOCTHI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOIOB
pelIeHUs] IPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIe BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallUsSX, B TOM 4YHCIE MpU
CO3JIaHUM YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

dbopMUPOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
JKU3HECHHBIX CUTYaITUsX;

BBISIBJISITH TIPUYMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3UpPOBaTh 3aj7ady, BBIJABUTATH
TUNoTe3y €€ pelleHus, HaxXxOAUTh AapryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILIECTBIIATh II€JICHANPABICHHBIN TMOMCK IMEpPEeHOca CPEACTB U CIOCOOOB JeHCTBUS B
pOQECCHOHANIBHYIO CPENY;

YMETh TMEpPEHOCUTh 3HAHUS B  [IO3HABATEIbHYIO M  IMPAKTUYECKYIO0  0O0JacTu
KU3HEEATENbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC WJCH, IPEIJaratb OPUTHHAIBHBIC TOIXOABI W PEIICHHS, CTABHTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nHpopManmen:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(OpManuu (TeKcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIW3UpPOBaTh HHGOPMALMIO DPA3IMYHBIX BUIOB U (QOpPM
MPEACTABJICHUS, KPUTHUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;

dbopMynUpoBaTh 3ampoCchl W TPUMEHATH pa3jMYHBIE METOABI TpPU TOHCKE M OTOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOAMUMOM JIJIsl BBITIOJHEHUSI YIeOHBIX 33714,

npuoOpeTaTh OMBIT HMCIOJIb30BAHUSA WH()OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEpIIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTHMAIBHYIO (GOpMYy TMPEACTaBICHUS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIh30BaTh HAy4YHBIM S3bIK B Ka4eCTBE CpEICTBa NpH paboTe C OHUOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYECKUe, (PU3NUYECKUEe U MaTeMaTHYeCKHe 3HAKU U CHUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISITHOCTH;

BJIQ/IeTh HABBIKAMHU pAClO3HABaHUS U 3alIUTHl HHPOpMAIMH, HWHGHOPMALUOHHON
0€3011aCHOCTH JTMYHOCTH.



OBiaieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU 1eCTBUAMM:

1) o6menne:

OCYILECTBIISATh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY 00CYyk/IaeMoil TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBHICKA3HIBATh
CY)KJICHHUSI OTHOCHUTEIIbHO BBINOJHEHUsI NpeajgaraéMoy 3aJayd, Y4HMTbIBaTb WHTEPEChl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOLICHHS, MOHMUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aWMOJICHCTBHSA, MOHHUMATh HaMEpPEHUS
JPYTuX JIOACH, MPOSIBIIATh YBAKHUTEIHHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
bopMyITUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3Jaratb CBOK TOUKY 3pPEHHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelieHnr OMOJIOTHYecKOr MpoOeMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHUS TPYMIOBBIX
(dbopM B3aMMOJENCTBYS IPU pELIEHUH YyUeOHO! 3a/1auH;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIaHMU30BBIBaTH M KOOPIWHUPOBATH
JNIEUCTBUA MO €€ NOCTUKEHHIO: COCTAaBIAThH IUIAH ACHCTBUH, paCIpelesiaTh POJU C YyU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KAXKJOr0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B pPA3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amnms:

UCMOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M HUX pEUIeHHus B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BbIOMpATh Ha OCHOBE OMOJOTMYECKHX 3HAHUI 1[€I€Bble U CMBICIOBbIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKaxX MO OTHOWIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3a7aud B OOpa30BATEIBHOW JEATEITHHOCTH U
’KU3HEHHBIX CUTYallHsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH pelIeHUs NpoOIeMbl ¢ Y4ETOM HUMEIOLIUXCS PECyPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalHsIM;

pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEILICHHE;

OLIGHUBATh MPHOOPETEHHBIN OIIBIT;



croco0cTBOBaTh (HYOPMHUPOBAHHIO M TIPOSIBIICHHUIO IIUPOKOH IPYIAUIIMN B Pa3HBIX 00JIACTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUTSL OLICHKU CUTYaI[H, BHIOOpA BEPHOTO PEIICHMUS,

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHHIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU AaHAINU3€E PE3YJIbTaTOB EATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

MPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJl0oBeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ynapTaThl ocBoeHuUs mporpaMMbl COO no 6uosoruu Ha 6a30BOM YpOBHE
BKJTIOYAIOT CrieruduyuecKkue s yaeOHoro npeamera «buonorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
NeSITeIbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMs M NPUMEHEHHIO 3HAHWH B Pa3JIMYHBIX Y4EeOHBIX
CUTyallusiX, a TaKKe€ B pEAJbHBIX >KU3HEHHBIX CHUTyallUsIX, CBS3aHHbIX ¢ Ouosorueil. B
porpaMMe IpeaMEeTHbIE PE3YyIbTaThl IPEICTABIEHBI 110 TOAaM 00YUYEeHHUS.

[IpenMeTHbIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHHs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB M MOHITUN: )KU3Hb, KIIETKA,
opranu3M, Mera0osm3M (0OMEH BENIECTB M NPEBpAIlCHHEe JHEPTHH), TOMEOCTa3
(camoperynsiuusi), YpOBHEBas OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BEICHUE
(penpoyKiMs), HaCIeCTBEHHOCTh, HI3MEHYMBOCTh, POCT U PA3BUTHUE;

yMEHHUE u3jaraTb OWOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JorMa MoJeKylspHoW Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KYIbTYpHBIX pacTteHuil H. U.
Baguosa), onpenensTh rpaHUIBI X TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3aluss M MPOBEIEHUE OHOJIOTHYECKOrO
9KCHEPUMEHTA, BBIJBM)KEHUE THUIIOTE3bl, BBIBICHUE 3aBUCHUMOCTH MEXIy MCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICNATh CYLIECTBEHHBIE NMPHU3HAKK BUPYCOB, KJIETOK IMPOKAPUOT M 3YKapuOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKOoro oOMeHa,



XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOOTBOPEHHS, PA3MHOKEHUSI, UHINBUAYAIBHOTO Pa3BUTHUS
opraHusma (OHTOT€HE3);

YMEHHE MPUMEHSThH MMOJYYCHHbBIC 3HAHUS N7l OOBSCHEHUS OMOJIOTUYECKUX IMPOIIECCOB U
SBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecTieueHust
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIOIEHUS HOPM
rPaMOTHOTO TOBEACHHS B OKpPYXKAIOIICH MPUPOAHON Cpele, MOHMMaHWe HEoOXOIUMOCTH
WCIIOJIb30BaHUsl JOCTHKCHUI COBPEMEHHON OHMOJIOTMH M OMOTEXHOJOTHH IS palrOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEIIUBaHKE, CIETUICHHOE HACIIEI0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIUBAHUS
JUTSL TIpEJICKa3aHus HaCleI0BaHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIIIOJIHATH JTAOOPATOpHbIE U MPAaKTHYECKHE pabOThI, COOMIONATH MpaBHia MPHU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMCHHE KPUTHYCCKH OIICHWBATh M WHTEPIPETHPOBATH HMH(DOPMAIHIO OHOJIOTHYECKOTO
COJICpKaHUsl, BKIIFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBA
MaccoBOW MH(OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEePHAalbl), STHUECKUE ACTIEKTHl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUIIUHE, OUMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBCHHBIE NHUCHBMEHHBIE W YCTHBIC COOOIICHHS, 0000IIas
OMOJIOTUYECKYI0 HMH(POPMAIMI0 W3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPaXKATh:

c(OpPMHUPOBAHHOCTh 3HAHUH O MECT€ W POJM OWOJIOTMM B CUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAY4YHON KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ouosnoruu, GyHKIIMOHATEHON TPAaMOTHOCTH YEJIOBEKA JIJISI PEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh COJICPKAHUE OMOJIOTUICCKUX TEPMUHOB W ITOHSATHIA: BHJI, TIOITYJISIIHS,
reHo(OHA, SBONIONHS, JBUXKYIIHME CHIBI ((aKTOpbl) 9SBOJIOIUHU, MPUCTOCOOIEHHOCTH
OpraHW3MOB, BHUJ000pa3OBaHWE, JKOJOTHYecKHe (AKTOPhl, HSKOCUCTEMa, TMPOAYIICHTHI,
KOHCYMEHTBI, PEIYLIeHTHI, LIeTIH MMUTaHUs, SKOJIOrHYecKas nupamuaa, ouoreoneHos, onocdepa;

YMEHHE W3JIaraTh OWOJIOTHUeCKHe Teopuu (dBoronmoHHas teopus Y. JlapeuHa,
CHUHTETHYECKasl TeOPHs SBOJIIOIHH), 3aKOHBI 1 3aKOHOMEPHOCTH (3aposiieBoro cxoactsa K. M.
bopa, depenoBanus TiIaBHBIX HampaBieHuid u mytei sBomroruu A. H. CeBeprioBa, ydeHus o
o6uocdepe B. 1. Bepranckoro), onpeaensTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIQJIETh METOJaMH HAay4HOTO ITO3HAHUS B OWOJIOTHHU: HAOIIOJCHWE M OTMCAHHE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHWI, OpraHu3alus ¥ TPOBEAEHHE OHOJIOTHYECKOTO
DKCIIEPUMEHTA, BBIIBIJKEHHWE THIOTE3bl, BBISBICHHUE 3aBUCHMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSICHCHHE TOJYyYEHHBIX PE3yJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX TOHSATHH,
TEOpHUi M 3aKOHOB, YMECHHE JICJIaTh BBIBOJIBI HA OCHOBAHUH TIOJYICHHBIX PE3YIIbTATOB;

YMEHHE BBIICTIATH CYIIECTBEHHBIE MTPU3HAKU CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BUJIOB,
MOMYJISIIIAA, TPOAYIICHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTE€OIIEHO30B U JKOCHCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJ1000pa30BaHMsl, PHUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBUS JKOJIOTHUECKHX (aKTOPOB Ha
OpPTaHU3MBI, TIEPEHOCA BEIIECTB M MOTOKA YHEPTHH B IKOCHCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpPOTa BEHIECTB W OMOTCOXMMHUYECKUX IMKIOB B
ouocdepe;



YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA U1 OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBIICHUM, JIJIS1 IPUHSATHS NIPAKTUYECKUX PEIICHUI B MOBCETHEBHOM JKU3HHU C 1IEJIbI0 00eCTIeYeHHS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3JI0pOBbS OKPYXKAIOIUX JIIOJAEH, COONIONEHUS HOPM
IPaMOTHOTO IOBEJEHHMsSI B OKpYXawolleil NpUpOIHOH cpele, MOHMMaHUE HEOOXOIMMOCTH
MCIIOJIb30BaHUs JOCTUKCHUU COBPEMEHHOU onosoruu Ui paloOHaIbHOTO
IPUPOIONOIB30BaAHUS;

YMEHHE peIlaTh 3JIeMEHTapHble OMOJIOrMYECKUE 3aJaud, COCTABISATH CXEMbI IepeHOoca
BEILIECTB U SHEPIUHU B SKOCUCTEMaxX (LeNU MUTaHUs);

YMEHHUE BBINOJHATH JIAOOPAaTOpPHBIE M MPaKTUUYECKUEe paboThl, COONIOAATh NpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHUE KPUTHUYECKH OIICHWBAaTh W HHTEPIPETUPOBATh HHPOPMALUIO OHOJIOTHMYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOoW HMHGpOpMalMM, HAay4yHO-IOMYJSPHbIE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE TMPOOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

yMEHHE CO3/aBaThb COOCTBEHHBbIE NMCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
bu6nmoreka [IOK
L broorit kak Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 KuzHenesreabHOCTb KJIETKH 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 3 15 bub6nmorexa LIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
8 Peseparioe Bpess 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 DBOIIOIMOHHAST OMOIOT U 9 1 bubmorexa HOK
H https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6mmoteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"HusMEbl 1 OK aromias cpeaa 5 1 bubmorexa HOK
p pyRaiomai cpel https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 bubmorexa HOK
m https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubmorexa HOK
p P https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I10 34 0 25
ITPOI'PAMME '
IMOYPOYHOE IVIAHUPOBAHHUE
10 KJIACC
No KoanuectBo yacos Jara JJIeKTpOHHBbIE HU(PPOBHIE
, Tema ypoka Konrpoabnubie IIpakTnyeckue o0pa3oBaTe/IbHbIE
n/n Bceero U3YYeHUs
padoThbI padoThbI pecypcbl
bu6mmorexa [IOK
1 buomorus B cucteme Hayk 1 04.09.2023 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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Mertonl TO3HaHUS KUBOU
npuposl. [IpakTrdeckas pabora

2 No 1 «Mcrionb30BaHHE pa3IMYHBIX 0.5 bubmmorexa LIOK
11.09.2023  https://m.eds00.ru/863e6122
METOIOB IIPU U3yYCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cucremsi, bubmuoreka [JOK
IIPOIIECCHI U MX U3yUYCHHE 18.09.2023 = https://m.edso0.ru/863e6564
4 XuMU4YeCcKuil cocTaB KiIeTku. Boma bu6mmoreka [IOK
Y MUHEpAJIbHBIE COJIH 25.09.2023  https://m.edsoo0.ru/863e674e
5 benku. CoctaB u cTpoeHue 06eIKoB bubmorexa LIOK
02.10.2023  https://m.edso0.ru/863e6b72
depMeHThl — OHOJIOTrHYECKHE
Karanusaropsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue 05 bubnuorexa [IOK
KaTaJIMTHYECKON aKTUBHOCTH ' 09.10.2023  https://m.edso0.ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMHUIa3bl
WJIM KaTalasbl)y»
7 VYraeBoapl. JIunuasl bubmorexa HOK
16.10.2023  https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 Hyientiobbie kienotst. AT® 23.10.2023  https://m.eds00.ru/863e6d5c
9 Hcropus u meToasl U3ydeHus bubnmnorexa [JOK
kietku. Knerounas teopust 13.11.2023  https://m.edsoo.ru/863e6e88
10 KreTka kak menoctHas KuBast
cucremMa 20.11.2023
CtpoeHne 3yKapuoTHYECKOM bubnuorexa [JOK
11 kietku. Jlaboparoprast padora No 0.5 27 11.2023 https://m.eds00.ru/863e6ff0

2 «M3yyeHue CTpOeHHUs KIETOK

https://m.eds00.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
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https://m.edsoo.ru/863e6ff0
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pacTeHHIA, )KUBOTHBIX, TPHOOB U
OaxkTepuil o]l MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpEIapaTax U Ux
ONHUCaHUE»

12 OOMeH BelIeCTB WU METa00IU3M bubmiorexa LIOK
04.12.2023  https://m.eds00.ru/863e766¢
13 doTocuHTE3. XEMOCHHTE3 bubmmorexa LIOK
11.12.2023  https://m.edso0.ru/863e7c98
14 DHepreTUYecKuii 0OMeH bubmmorexa LIOK
18.12.2023  https://m.edso0o.ru/863e7aae
JKu3HEHHBIN UKJIT KIETKH.
Henenue knetku. MuTos.
15 Jlaboparopnas pabota Ne 3 05 bubnnoreka [JOK
«HabmrogeHrne MUTO3a B KJIIETKAX 25.12.2023 | https://m.edso0.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax»
16 buocunres 6enka. Peakmms bu6mmoreka [IOK
MaTpUYHOTO CHHTE3a 15.01.2024  https://m.edso0o.ru/863e796e
bu6mmoreka [IOK
17 Tpancnuis — OuockHTes Geika 22.01.2024  https://m.eds00.ru/863e796e
18 Hexnerounslie GopMbl )KU3HU — bubnuoreka [IOK
BUPYCHI 29.01.2024  https://m.edso0.ru/863e7540
@OopMBI pa3MHOKEHUS Brbmiorexa LIOK
19 OpraHH3MOB 05.02.2024 https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnnorexa [IOK
20 Meitos 12.02.2024  https://m.edsoo.ru/863e7f4a
21 OO6pa3zoBaHue 1 pa3BUTHE 0.5 bubnuorexa [IOK



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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MOJIOBBIX KJICTOK. 19.02.2024  https://m.edso0.ru/863e81b6
OmnonorBopenue. JlaboparopHas

pabota Ne 4 «M3yueHnue cTpoeHHs

ITOJIOBBIX KJICTOK Ha TOTOBBIX

MHUKpOIIpernapaTax»

99 WNHpnuBunyanbHOE pa3BUTHE bubmumoreka [IOK
OpraHUu3MOB 26.02.2024  https://m.edso0.ru/863e8436
I'eneTnka — Hayka o

23 HacneHCTBeHHOZTKH u Bubnuorexa LIOK

04.03.2024  https://m.edso0.ru/863e86f2
W3MEHUYHUBOCTH
3aKOHOMEPHOCTH HACICAOBAHUS
24 an/I3HaK011:. MOHOFPIGprHHOC bubmmorexa LIOK
11.03.2024  https://m.edso0.ru/863e8878
CKpEIIUBaHNE
UTHOPUIHOE CKPEIIMBAHHKE.
25 éIaKOH iefaBHcmfo:; bubmmorexa LIOK
18.03.2024  https://m.edsoo.ru/863e89a4
HaCJIeIOBaHUS MPU3HAKOB
CuerieHHOE HaclleJ0BaHue
npu3HakoB. JlabopaTopHas pabora

26 Ne 5 «M3yueHune pe3ynbTaToB 05 bubnmnoreka [JOK
MOHOTHOPHUIHOTO W JUTHOPHIHOTO 01.04.2024 = https://m.edso00.ru/863e8c60
CKpEIIMBAaHUA Y IPO30(HITBI HA
TOTOBBIX MUKPOTpENapaTax»

97 I'enetuka nmona. HacinenoBanue bu6nmoreka [JOK
MIPU3HAKOB, CIICTITICHHBIX C TTOJIOM 08.04.2024  https://m.edsoo.ru/863e8c60
H3MeHYnBOCTb.

Henacnencreennas
28 PI3M€HIII/I);OCTI). JlaGoparopHas 0.5 bubmmorexa LIOK
15.04.2024 = https://m.edsoo.ru/863e8efe

pabota Ne 6. M3yuenue
MOTU(PUKAITTOHHON



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
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W3MEHYUBOCTH, IOCTPOCHUE
BapHUAIIIOHHOTO pAJia U
BapHallMOHHOW KPUBON»

HacnencrBeHHast HN3MEHUYUBOCTD.

29 Jlaboparopuas pabota Ne 7. 1 05 bubnmoreka [JOK
«AHanu3 MyTaiui y 1po30Quibt 22.04.2024  https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpOIIperiapaTax»
bu6mmoreka [IOK
30 Peneritia ueronera 1 29.04.2024 https://m.edsg).ru/863e8d78
PesepBHrlil ypok. O600111eHNE 110
31 Teme «HaciencTBeHHOCTE U 1 06.05.2024
M3MEHYMBOCTH OPTraHU3MOBY
32 Cenekius Kak HayKa U MPOLEcC 1 bubmmorexa [JOK
13.05.2024  https://m.edsoo.ru/863e9214
33 MeTobl U JOCTUXKEHUS CEJICKIIUT 1 bu6mmoreka [IOK
pacTeHuil U KUBOTHBIX 20.05.2024  https://m.edsoo0.ru/863e9214
34 buorexHonorus Kak orpacib 1 bubnuoreka [IOK
MIPOU3BOJICTBA 20.05.2024  https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie  IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThI padoTshI pecypchl
1 DBOJIIONHS U METOJIbI €€ U3yUCHUS 1 bubmmorexa [JOK
https://m.edsoo0.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOJIOLMU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Mukpooromors 1 https://m.edso0.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 Hi60p§T0pHI;H pabora JI\;Q 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 10
MOP(}OIOrHUecKOMY KPUTEPHIO)
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(aKTOpBI) SBOITIOIMH https://m.edso0.ru/863e9da4
6 EctectBennslit oT60p 1 ero Gpopmbl 1 bubmmorexa LIOK
https://m.edso0.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BU000pa3oBanue. JlabopaTtopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTEJILHOTO XapaKTepay
8 Hamnpasnenus n nytu 1 bubnnorexka [JOK

MaKpO3BOJIOIMH

https://m.edso0.ru/863e9cle



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

HeoOpaTtumocTs 3BoOIONNN

Uctopus xxu3nu Ha 3emiie U

10 N
METO/bI €€ U3yUECHUs
1 ['unoTre3sl MpOUCXOXKACHUS KU3HU bu6mmoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
Pa3BuTHe )xu3HM Ha 3eMIie 110 3pam bubmuorexa [IOK
12
U Mepuoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
[IpaxTnueckas padora Ne 1 bubnnorexa [JOK
13 0.5
«M3yueHne HCKOMAaEeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi 1 KUBOTHBIX B
KOJUTCKIIUSX
CoBpeMeHHas cuctema bubnuorexa [JOK
14
OpPraHMYeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKa bubmuorexa [JOK
(aHTpOTIOTCHE3) https://m.edsoo.ru/863eac2c
16 JiBuoxymue cuibl (pakTopsl) bubnnoreka [JOK
aHTpPOTIOTreHEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJoBeKa
UYenoseyeckue pacsl U MPUPOJHBIE bubnmnoreka [JOK
18
aJanTalnu YejloBeKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O600611eHIE 1O
19 TeMme «BO3HMKHOBEHHE U Pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKoJOTHs Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bu6nmoreka [JOK



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

(baxTopsl

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

AOGuoTtndeckue HakTophbI.
Jlaboparopuas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

bubmuorexa [JOK

22 PACTCHII 13 PASHEIX MECT 05 https://m.edso0.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusanue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYyCa)

bu6mmoreka [IOK

23 bromitieckie GaxTopet https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyisitun. [Ipaktuueckast pabora

24 Ne 2 «IToncuér mioTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»

o5 Coo0riecTBa OpraHu3MOB — bubnmnorexa [JOK
OuoLEeHO3 https://m.edso0.ru/863eb46a

26 DKOJOTUYECKHE CUCTEMBI bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN

97 9KOCHUCTEMBI. JKOJIOTUYECKHE bubnuotexa [JOK
nupamuibl. CBOMCTBA SKOCHCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

28 [TpupoHbIE S5KOCUCTEMBI

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI

30 buocdepa — riobanpHas bubnnorexka [JOK
IKOCHCTEMA 3eMITH https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHHUS bubnuorexa [IOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

ouochepsr https://m.eds00.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE

34 teMbl «Coo01iecTBa u 1
9KOJIOTHYECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJI15S1 YYUEHHUKA

* buonorus, 10 kacc / Ilaceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue /Ilox pex.
[Taceunuka B.B., Akunonepnoe o6miectBo «M3aatenbetBo «IIpocBenienuey

* buonorus, 11 kace/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Akunonepnoe o0miectBo «M3aatenbetBo «IIpocBeneruey

METO/IUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA
Buonorus:10-11 kmaccel: 6a30BBIH YPOBEHB : METOJUUECKOE OCOOUE K TPEAMETHOMN JINHUH
«JIunus xxuzan» / B. B. Ilaceunuk. — Mockga : [IpocBemenue, 2022.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
Bubmmoreka mmdbpoBoro 00pa3zoBareapHOT0 KoHTeHTa (apKpro.ru)



https://urok.apkpro.ru/

