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HHOACHUTEJIBHAA 3AIIUCKA

[Tpu pazpaboTke mporpamMMbl O OHOJIOTHM TEOPETUYECKYIO OCHOBY JIsi ONpPEJeNCHHs MOIX0A0B K
(bopMHpOBaHUIO COAEPKAHUS YyUeOHOTO mpeamera «bHoorusy) COCTaBHIN: KOHIETITYaJbHBIC MOJOKEHHS
dI'OC COO o B3auMOOOYCIIOBJICHHOCTH IICJICH, COJEP)KaHMS, PE3YyIbTaTOB OOy4YeHUS M TpeOOBaHUH K
YPOBHIO MOATOTOBKH BBIIYCKHHUKOB, IOJIOKEHHS 00 OOIMX LEeNsIX U MPUHIUNAX, XapaKTepU3YIOLIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI cpefHero oOmiero obOpa3oBanus B Poccuiickoit denepanuu, a Takxke
MOJIOKEHU O crnernuduke OHoioruu, €€ 3HAYeHUH B IO3HAHWM JKUBOM MPHUPOABI M 0OecreueHUH
CYLIECTBOBAHMsI 4eJoBeuecKkoro oobmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM, ONPEENIEHbl OCHOBHBIC
(GyHKIIUM POrpamMMbl IO OUOJIOTUH U €€ CTPYKTYpa.

[TporpamMma o Ouosioruu Ja€t MpeacTaBiIeHUE O esIX, 00 00meit ctpaTerun 00y4eHUs, BOCITUTAHUS
U pa3BUTUS OOyYaloImUXcs cpeiacTBaMu y4deOHoro mpeamera «buomorusi», ompenenser o0s3aTeinbHOE
MPEeIMETHOE COJEp)KaHUE, €ro CTPYKTYPY, pachpeesieHue IO pasfelaM H TeMaM, PEKOMEHIyEeMYIO
MOCIIE0BATEIBHOCTh U3YYCHHsI Y4EOHOro Marepuaia ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX
CBS3EH, JIOTMKHA 00pa30BaTEIbHOTO MPOIIECCa, BO3PACTHBIX OCOOEHHOCTEHN 00yUarOIIMXCS.

B mporpamme mo OHMONIOTMM TaKKe YYUTBHIBAIOTCS TpPEOOBaHHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METamnpeIMETHBIM U IPEeIMETHBIM pe3yiabTaTaM 0O0y4eHHS B (OPMUPOBAHHUU OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENIBHON  JESTENbHOCTH/YUeOHBIX  JEHCTBUI  0Oydalomuxcsi 1O OCBOCHHUIO  COJEpKaHUS
OMOJIOTHYECKOTO 00pa30BAHUSI.

B nporpamme mo Ouomormm (10—11 xmmaccel, 0a30BBI YpPOBEHb) pEATM30BAH MPUHIIUII
MIPEEeMCTBEHHOCTH B M3Y4YEHHMM OHMOJIOTHH, Onarojgaps 4yemy B HEil MpocMaTpHBaeTCs HAMpPaBIEHHOCTh Ha
pa3BUTHE 3HAHUM, CBS3aHHBIX C (POPMUPOBAHHUEM ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHHUS, IIEHHOCTHBIX
OpPHEHTAIlM JINYHOCTH, HKOJIOTUYECKOTO MBIIUICHUS, TPEACTABICHUH O 3J0pOBOM O0pa3e >KH3HH H
Oepe’)KHBIM  OTHOIICHWEM K OKpyKaromeid mnpupomHoit cpene. [lostomy Hapsmgy ¢ u3ydeHHEM
00111e0MOIOrMYECKUX TEOpUi, a TaKkKe 3HAHUH O CTPOECHUH S>KHMBBIX CHCTEM pPA3HOTO paHra U CyHUIHOCTH
OCHOBHBIX IIPOTEKAIOIIMX B HUX MPOLIECCOB B MPOrpaMMe 10 OMOJIOTHH Y/I€JI€HO BHUMAaHUE HCIIOIb30BaHUIO
MOJyYCHHBIX 3HAHMW B TIOBCETHEBHOW JKWU3HU JUISI PEIICHWS NPUKIAIHBIX 3a1a4, B TOM YHCIE:
npodWIaKTUKA HACIEeICTBEHHBIX 3a00JeBaHUN YeJIOBEKa, MEIUKO-TeHETHYECKOTO KOHCYJIbTHPOBAHUS,
00OCHOBaHHUSI KOJIOTMUYECKH 11€71ecO00pa3HOro MOBEACHHMsI B OKpY’Kalolled NpUPOAHOM cpene, aHan3a
BITUSTHUS XO3SUCTBEHHON JIEATEIHHOCTH YEIOBEKa Ha COCTOSIHHE TMPUPOTHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
YcuneHnne BHUMaHUS K TPUKIATHONW HAMPaBICHHOCTH y4eOHOTO Tpeamera «BHOJOTHs» MPOIUKTOBAHO
HEOOXO/JMMOCTBIO O0ECIIEUEeHUsI YCIOBHW ISl PEUICHHWS OJHOM W3 aKTYaJIbHBIX 3a/a4 IIKOJBHOTO
Ouosiornyeckoro obOpa3oBaHus, KOTopas Ipeanojaraer (OpMHpPOBaHHE Yy OOYyYalOIUXCS CIIOCOOHOCTH
aIalITUPOBATHCA K U3MEHEHHSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHUPA.

buonorus Ha ypoBHE cpenHero ooOiiero oopa3oBaHusl 3aHUMaeT BaxkHoe mecto. OHa obecrieunBaeT
dbopmupoBanre y 0OyJaromuxcsi MpeACTaBICHUH O HAyYHOM KapTHHE MHpa, pacmupsieT U o0oOmaer
3HAHUSA O KUBOW MPUPOE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOW OpPraHU3allMy U SBOJIIOIHH, CO3AET
yCIOBUSL JUIsl: TO3HAHUS 3aKOHOB JKHUBOW MpUpOAbI, (opMmupoBaHus (HYHKIIMOHATEHOW TPAMOTHOCTH,
HaBBIKOB 3/IOPOBOTO M 0€301MacHOr0 00pasa KU3HHU, IKOJIOTHUECKOTO MBIIIJICHHS, [IEHHOCTHOTO OTHOIICHHS
K JKHBOW MPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHne OHONOTHS MMEET TakKe JUIsl PElIeHHs BOCIUTATEIbHBIX U Pa3BUBAIOIIMX 3314
cpeaHero oomiero obOpa3oBaHMs, couuanu3auuu oOyuaromuxcs. M3ydenue Ouonoruu oOecrieynBaeT
ycloBusl JUisi (OPMHUPOBAHUSI MHTEIJICKTYalbHbIX, KOMMYHUKALIMOHHBIX M HMH()OPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYphl, CIHOCOOCTBYET HHTETpallud OMOJOTMYECKMX 3HAHWW C MPEACTABICHUSMU U3
JIPYTUX y4eOHBIX TPEIMETOB, B YAaCTHOCTH, (DU3WKH, XUMHH U reorpaduu. Ha3BaHHBIC MONOKEHHUS O
npeaHasHauYeHUH Y4eOHOro mnpenmera «bHONOTHS» COCTaBUIM OCHOBY JJIsl OINpPENENCHHUS IMOIXOAO0B K
0TOOpY U CTPYKTYPHUPOBAHUIO €TO COAEPIKAHUS, IPEICTABICHHOTO B IIpOrpaMMe 10 OMOIOTHH.

Ot60p comepkanus yueOHOro mpeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C MO3UIUN
KYJIbTYPOCOOOPA3HOIO MOAX0/1a, B COOTBETCTBHHM C KOTOPHIM OOYyYalOlIUecs JOJKHBI OCBOUTH 3HAHUS U



YMEHHUs, 3HauuMble A (GOpMHpPOBaHMSA OOIIEH KyJIbTYphl, OIpPECNAIONINE aJeKBAaTHOE IOBEAECHUE
YeJIOBeKa B OKpYXKAIOMEed MPUPOIHOM cpese, BOCTPeOOBaHHBIE B MOBCEAHEBHOM JKU3HU M MPAKTUYECKOU
nestenbHOCTH. Oco00e MECTO B 3TOW CHCTEME 3HAHUN 3aHMMAIOT JIEMEHTHI COJCPKAHUSA, KOTOPBIE CITy>KaT
OCHOBOHM a1 ()OPMHUPOBAHUS MPEACTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE MHpa H
LIEHHOCTHBIX OPHEHTALMSX JINYHOCTH, CIIOCOOCTBYIOIMX I'YMaHU3alMKU OMOJIOTHYECKOT0 00pa30BaHMUs.

CTpyKTypHpOBaHUE COJEpKaHUsA ydyeOHOro Marepuana B IporpamMme Mo OMOJIOTMH OCYILECTBIIEHO C
y4€TOM TMPHOPHUTETHOTO 3HAYCHHSI 3HAHMA OO0 OTIMYUTENBHBIX OCOOCHHOCTSX J>KMBOM HpPUPOABI, O e
YPOBHEBOH OpraHu3allidl U HBOJIONUH. B COOTBETCTBMM C 3THM B CTPYKType Y4eOHOro mpenMera
«buonorus» BEIIEICHBI CIEAYIOUIME CONEp)KATEIbHbIC JIMHUU: «buosorus kak Hayka. MeTtoasl Hay4HOTO
no3HaHus», «Kierka kak Onosorudeckas cucrema», «Opranusm Kak Ouojoruyeckas cucteMay», «Cucrema u
MHOTr000pa3ue OpraHuYecKOro MHpay, «IBOJIOUMS KHBOH MNPUPOABDY, «IKOCHCTEMBI M IMPHUCYIIUE HM
3aKOHOMEPHOCTI.

Lenp nzyuenust yuebnoro npenmera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJIeHHE O0YyYarOIUMUCS
3HAHUSIMH O CTPYKTYPHO-(YHKIMOHAIbHOM OpraHu3alMy KUBBIX CHUCTEM PA3HOrO paHra u npuoOpereHue
YMEHHMI HCIONb30BaTh 3TU 3HAHUA JUIsl TPAMOTHBIX JEHCTBUIM B OTHOILIEHUU OOBEKTOB >KMBOW MPUPOIBI U
peILIeHHsI Pa3InYHbBIX KU3HEHHBIX MPOOIIEM.

JlocTrkeHue 1esn u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE oOecrieuuBaeTcs
pELICHNEM CIIENYIOIINX 3a1au:

OCBOEHHE OOYyYalOIIMMHCS CHUCTEMbl 3HAHUW O OMOJOTMYECKHX TEOPHUSIX, YUYCHHSX, 3aKOHax,
3aKOHOMEPHOCTSX, THUIOTe3aX, MpPaBWIIAX, CIYKalIMX OCHOBOH Ui (hOpMUpPOBaHHS MPEICTABICHHHA O
€CTECTBEHHO-HAyUYHOW KapTUHE MHpa, O METOJaX HAay4YHOrOo IIO3HAHUS, CTPOEHUH, MHOrooOpasuu Hu
0COOEHHOCTSIX ’KMBBIX CHCTEM pa3HOrO YPOBHS OpPraHU3alMM, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHU;

(dopMupoBaHHEe y 00ydarOIUXCsl TO3HABATENIbHBIX, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIpOLleCCEe aHajM3a JAHHBIX O MYyTAX Pa3BUTHUSA B OMOJIOTMM HAy4YHBIX B3IVIAZOB, UJEH M MOJIXOMOB K
W3YYEHHIO JKUBBIX CUCTEM PA3HOTO YPOBHsI OpraHU3alluu;

CTaHOBJICHHE Yy 00y4aromuxcs o0mel KyabTyphl, (YHKIIMOHAILHOW I'PaMOTHOCTH, Pa3BUTHE YMEHUM
OOBSCHATH U OLICHUBATh SIBJICHMS OKPYXKAIOIIErO0 MHpa KUBOM NMPHUPOJbI HA OCHOBAaHUU 3HAHUU M OIBITA,
MOJTyYEHHBIX TPU U3YyUEHUU OUOJIOTHH;

¢dbopmupoBaHUEe y OOy4aroIMXCs YMEHMH MIUIIOCTPUPOBATH 3HAU€HHWE OMOJOTMYECKUX 3HAHUU B
MPaKTUYECKONH JIEATEIbHOCTH YEJIOBEKAa, pa3BUTUHM COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH H
arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KHBOM MPUPO/IbI, HEOOXOAMMOCTH
Oepe’KHOrO0 OTHOIIEHUS K Hel, COOMIOACHUS HTUYECKMX HOPM NpU MPOBEACHUH OHOJIOTHYECKUX
HCCIIEIOBAHNH;

OCO3HaHHE IEHHOCTU OMOJIOrMYECKUX 3HAHUI JJIs TOBBIIMICHUS YPOBHS AKOJIOTMYECKON KYJIbTYpHI,
1 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpPUMEHEHHE MPUOOPETEHHBIX 3HAHUNA U YMEHUH B MOBCEIHEBHOW YKU3HU JUIsl OLEHKH MOCIECTBUIM
CBOEH JNIeATENPHOCTH 10 OTHOLIEHHIO K OKpYXKalollell cpee, cOOCTBEHHOMY 370pPOBbIO, OOOCHOBaHUE U
coOmroienne Mep npodrIakTHKA 3a001eBaHUH.

B cucreme cpennero obuiero oopazoBanus «buonorus», nydaemas Ha 6a30BOM ypOBHE, SIBISETCS
00s13aTeNbHBIM YYE€OHBIM IPEIMETOM, BXOAALIMM B COCTaB MpEeIMETHOH oOmactu «EcTecTBeHHO-Hay4HbIE
IIPEIMETBD.

Jlnst u3ydyeHust Onooruy Ha 6a30BOM YPOBHE CPEIHEro 001mero oOpa3oBaHusl OTBOAUTCS 68 4acoB: B
10 kiacce — 34 vaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 4ac B Hezeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueii, 3TUKOH, ICTETUKONM W mpaBoMm. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuHOU KapTuHbI Mupa. CucTemMa OMOJIOTHYECKUX HayK.

MeTopl TO3HAHMS KUBOM PpUPObI (HAOII0eHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Hoprpetsr: Y. {apBun, I'. Mennens, H. K. Konbuos, J[x. Yorcon u @. Kpuk.

Tabmuis! u cxeMbl: «MeTo/IbI TO3HAHUS )KUBOW TPUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckass padora Ne 1. «lcnonb3oBaHue pa3auMuHbIX METOJOB IpPU H3YHYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT Hu3ydeHus Ouosoruu. OTINYHE >KHUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KIJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSI{UOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTeo1IeHOTUYECKUI ), ONOCEPHBII.

JdemoHcTpaumuu:

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

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJ1a 1 MuHEepalibHbIE BEILIECTBA.

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

benku. CoctaB u cTpoeHne OeMKOB. AMHUHOKHUCIIOTH — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJICKYJIbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAS WM UYETBEPTUYHAS CTPYKTypa). XHUMHYECCKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouonornueckue karamu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. Otiuuuss  ¢GEepMEHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrneBonapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpud03a), Aucaxapuiasl (caxaposa,
JIaKTO3a) W TMOJMCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNio3a). buomornyeckue QyHKIMN
YTJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, CTepounnbl. [ uapoduabHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JUMHAOB Kak
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugsrt PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounass teopus — nmpuMep B3aUMOJCHCTBUS UAECH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOme Mpu3HaKy KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTnueckuii anmapar, CHCTeMa CUHTE3a Oeka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM U TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIUKC, WX (YHKITHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranouzs! kinetku: JIIC, anmapat ['onpmaku, mu3zocoMmsl. [lonyaBToHOMHBIE
OpraHOWbl KJIETKH: MHUTOXOHJAPHWH, TutacTuibl. [IpoucxoxiaeHue MHUTOXOHAPUNA W TUIACTHI.
Buast mnactua. HememOpanHbie opraHOUIbI KJIETKH: puOOCOMBI, KJIIETOUHBIN IIEHTP, LICHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas 000y04Ka, Kapuoriazma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXKHBOW MPUPOAE,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJEN.

Tabmuer u cxembl: «[lepuomndeckass Tabmuia XMMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTay,
«Hyxneunossie kucnotsl. JJTHK», «Ctpoenue monekyinsl ATDy», «CTtpoeHne 3ykapuoTHYECKON
KIeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKH», «Y TIeBOAb», «JIMnuas».

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYyIOBaHUE MJI TMPOBEACHHUS HAOIIOJICHUMH,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOMPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (pepMEeHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTajaas3bl)y.

JlaboparopHass pabora Ne 2. «M3yueHWe CTpOCHHS KJIETOK PACTCHUMU, KHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
JUCCUMUIIALIUSA (9HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Posb
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tunber oOMena BemiecTB: aBTOTpOodHBIN U reTepoTpodHsbi. Pons pepmeHTOB B 00MEeHE
BEILECTB U ITPEBPAILCHIHN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBass ¢a3bl ¢orocunTe3a. Peakmuu ¢dorocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.



XeMocuHTe3. XEMOCHHTE3UPYIOIUe OaKkTepuu. 3HAUCHHE XEMOCHHTE3a I KU3HM Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTalbl YHEpreTuyeckoro oomena. I nukonus. bpoxxenue u
ero Buabl. Kucmopognoe okucieHue, wWiId KiIeToyHoe JAbixaHue. OKuUCIUTETBHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTH4YecKol mHpopManuu B KiIEeTKe. | eHeTHUeCKuil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
MatpuuHblii cuHte3 PHK. Tpancnsuus — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus Bupyco (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IIUKJa BUpycoB. bakrepuodaru. bonesnun
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIe BUpYycaMu. Bupyc uMmMyHOAepUIINTAa YeTOBEKA

(BUY) - Bo30ymutens CIIMJla. OOpaTHas TpaHCKpPHUIIMS, peBEpTa3a H HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00JICBAHHIA.
JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupszes.

Tabmumer  w cxembl:  «Tumel  muTanus», «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  kom», «Bupych»,
«bakrepnodarn», «CtpoeHne u xku3HeHHbld 1Mk Bupyca CIIHM/la, OGakrtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenune IHK u tpanckpunims», «buocunres
6enkay», «CTpoeHue KIeTKu», Moienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1k, wiM KU3HEHHBIM WK kieTku. MHTepdaza m mwmros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuuss marpuuHoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuael. LluTonornueckue OCHOBBI Pa3MHOXKEHHSI M MHAWBUAYAIBHOTO Pa3BUTHUS
OpraHNU3MOB.

Henenne xnerkn — muto3. Cramum mwurosa. [Iponeccel, mpoucxonsdiue Ha pasHbIX
CTaZuAX MUTO3a. buonornueckuii CMbICI MUTO3A.

[Tporpammupyemasi ruO€sb KJIETKH — allonTo3.

@opMBl  pa3MHOXKEHMsSI OpraHu3MoB: Oecrojioe U mosioBoe. Buapl  Gecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEIre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMNYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccel, mpoucxoasdimue Ha craausx menosa. [loBenenue
XpoMocoM B Meio3e. KpoccuHrosep. buonornyeckuii cMbIci U 3HaUEHUE MEH03a.

["ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JIOBBIE Kene3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHE W PA3BUTHUE TOJOBBIX KJIETOK — ramMeT (CrepMaTo30uj,
SUICKIIETKA) — CclepMaToreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHsS SUIEKICTOK H
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOTO PA3BUTHUS Y MMO3BOHOYHBIX >XKUBOTHBIX: JpOOJIEHHE, TacTpyJsius,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [BETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTaluN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTMBHOE pPa3sMHOKEHUE pacTeHMI», «JleleHue KIeTKH
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMOCOMBI», «KileTOUHBI LUK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrepMaTro30u/bl MIIEKOMUTAIOIIET0Y,
«litnexnerka Miekonurawoero», «KapuoknHe3 B KIE€TKax KOpellKa JyKa», MarHUTHas
MoJenb-anmInKanys «/lenenue knerkny, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmofeHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabora Ne 4. «/3ydyeHuwe CTpPOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer n 3agmaunm reHetuku. Mcropus pas3BuTus reHeTuku. Ponb nurtonmoruu u
HMOpHOJIOTHUN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTo/bl TEeHETUKH (TUOPUIIOIOTUYECKUHM, LHUTOT€HEeTHUYECKUH, MOJIEKYISIpHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUYECKUE MTOHATHS. | eHeTnUecKasi CUMBOJIMKA, UCIIOIb3yeMasl B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [. MeHnnenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMMHHUPOBaHMsI. 3aKOH pAacIIEIUIeHHs Ipu3HakoB. [umore3a uyucrorsl ramer. I[lonHoe n
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTHyeckne OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS [T OTIPE/IETICHUs] TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PaGora T. Moprana mno cuelIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPa.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKNEe KapThI.

I'eneruka nona. XpoMOCOMHOE OIPENEIEHUE 110J1a. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mbl. HacimenoBaHue NpPHU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAclIeACTBeHHas. Posb cpebl
B HEHACJIEJICTBEHHOW HW3MEHUMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslii psn v BapuanuonHas kpusas. Hopma peaknuu npusHaka. KonnuecTBeHHbIE U
Ka4eCTBEHHbIE PU3HAKU U UX HOpMa peakiuy. CBoiicTBa MOAU(PHUKALIMOHHON U3MEHYMBOCTH.

HacnencrBeHHas, niay reHOTUIMYECKasi, U3MEHUMBOCTb. KOMOMHATHBHAS N3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Kraccugukanuss MyTalnuii: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YacToTra M



MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHUUBOCTbD.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELUOBbIM, IUTOIrCHETUYECKUN, OHMOXUMHYECKHUH, MOJEKYISIpPHO-
reHeTnyeckuil. COBpEMEHHOE OIIpPE/eJICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTUIIMPOBaHUE, B ToM uucie ¢ nomouibto II[[P-ananusa. HacnenctBennsle 3abosieBaHus
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACIeACTBEHHON MPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKU, MPOPUIAKTHKN U JICUEHUS TEHETHYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMLIMHCKONM TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonormyeckne OCHOBBI IUTHOPHIHOTO CKPEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, « €eHeTHnYeCcKrue KapThl pACTEHUMN, JKUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunBocTH», «MoanpukauoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnm KpoBu», «MyTannoHHas
U3MEHYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpPacKu Teina), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopnast pabota Ne 6. «3yyenne MonuduKkannmOHHON U3MEHUYNBOCTH, TTIOCTPOSHUE
BapHallMOHHOTO psiZia U BapUallMOHHON KPUBOI».

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

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

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuyenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpO/Ia, IITaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAWBUIYAIbHBIH OTOOPHI B CENEKLIUU
pacTeHui u kUBOTHBIX. OLleHKa 3KCcTepbepa. bIM3KopoICTBEHHOE CKpEeIMBaHNEe — MHOPUIMHT.
Uucras nwHuA. CkpenyBaHWe YWCTHIX JIMHWKA. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — ayropuaunr. OtnanéHHas ruOpuauzanmuss M e€ ycrexwu.
HcKycCTBEHHBIM MyTareHe3 U IOJIY4YEHUE MOJMUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss kKak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTtHOM JIHK u Tpancrennsix opranusmoB. Kierounas umxenepus. Knetounsle
KYJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHEeTUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

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

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM).

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

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHHUS CENEKUUU PACTeHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosonMOHHAsA OHOJIOTHS.

[TpennochblIKu BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. DBOJIOLMOHHAS TEOpHUs U €€
MecTo B OMoJI0ruu. BiusHue 3BONIOLIMOHHOM TEOpHH Ha pa3BUTHE OUOJIOTHU U IPYTHUX HAyK.

CBuzerenscrBa dBomonuu. [lameoHTonornueckue: MOCIEAOBATENbHOCTh IOSBIICHUS
BUJIOB B NaJICOHTOJIOTMYECKOM JIETOIMCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznnune GayH U Qpop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJICTBA M pa3Myus 3MOPHOHOB PA3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHNu3MOB.

OpomtonmonHasg Tteopus Y. JlapBuna. IlpeanocbUlku BO3HMKHOBEHMS JapBHHH3MA.
JIBIoKyle Cuibl  HBOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNeséHHas HW3MEHYMBOCTh, OOopb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosonnu (CTI) u e€ 0OCHOBHBIE TTOJIOKEHUSI.

MuxkposBomtonus. [lonynanusa kak eMHULA BUAA U IBOJIIOLINH.

JBuxymie cuiibl (pakTopbl) 3BOJIOLUUU BHJOB B Mpupoje. MyTalMoHHbII mpolecc u
KOMOMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onmauusa u
MUTpaus.

EcrectBenHbli 0TOOp — Hampapistomuil ¢axtop sBostonnu. DOpPMBI €CTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJtonun. [IpuMepsl mpucnocoOaeHui
y OpraHu3MoB. ApoMop(03bl U UIUOATATITAIHH.

Bun wu BumooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.



MaxkposBomonus. @opMbl 3BONIONUU: (uUIETHYECKas,, TUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoMONNH.

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

[Toprpersr: K. Jlunnent, XK. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuubl u  cxembl: «Pa3BuTHe OpraHM4eckoro wmupa Ha 3emie», «3apOoAbIlu
IIO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «DopMbel OOppObl 3a CyIIECTBOBAHHUEY,
«EcrecTBeHHbli  0TOOp», «MHOrooOpasue copToB pacteHuil», «MHorooOpa3ue mOpos
YKUBOTHBIX», «[Tonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «Apomopdo3bI»,
«Mnnoanantanumny», «OO6mas nereHepanusy», «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunay», «bopeba 3a cymectBoBaHue», «lIpucnoco6ieHHOCTh
OpranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000PA30BAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBbIMU TUIIAMH OKPAaCKH, HAOOp IJIO0B U
ceMsiH, KoJutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHbBIE
HaIpaBJICHUs 3BOITIOLUNY, 00bEMHAs Mol «CTpOEeHUE FOJIOBHOTO MO3I'a O3BOHOUHBIX).

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX W pacTeHHil», Mozaenp anmuukauusa «llepekpéct XxpomMocom», Bia)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKH», MuUKporpenapar «Jlpozodpwmia» (Hopma,
MyTalH (OPMBI KPBIIIBEB U OKPACKU TENa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

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

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCIOCOOJIEHHOCTH OpraHu3Ma M €
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHchepMus. XUMHUecKas 3BOJIONUS. AOMOTeHHBIH CHHTE3
OPraHMYECKHUX  BEILECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEPXKIACHUE
XUMUYECKOW 3BoJronn. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xusHm Ha 3emsie mo dpam u nepuojam. Karapxeil. Apxeiickasd H
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas opa 1 €€ IepUuoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MaaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTMYecKuX IMpoueccoB. OCHOBHBIE ATambl HBOJIOLUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl U KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

CucremMa opraHM4ecKOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUUYECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIOLMST 4YEJIOBEKAa. AHTpPOINOJOTHSl Kak Hayka. Pa3BuThe mpencraBieHUd o
IIPOUCXOXKAECHNUN YesloBeKa. MeTo1bl M3yueHus: aHTpornorese3a. CxoAcTBa U pa3indusl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MT0JIOKEHHUE YETIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUM TPy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: AaBCTPAJIONMTEKH, UEIOBEK yMENbIH,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JACTh paclpOCTpaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OcHOBHBIE OOJIBIIME pachl: €BpoIeonaHas (eBpasuiickas), HErpo-
aBcTpajoujHas  (9KBaTOpUalbHAsg), MOHTOJOMJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTAaBUTENICH YENOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBo uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

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

Tabmumer 1 cxembl: «Bo3aukHoBeHNe COTHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenbHas kieTka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHasl cuCcTeMa OpraHM4ecKoro Mupay, «CpaBHEHHME aHATOMHUYECKHX YEPT CTPOEHUs
YeloBeKa U 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAaXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynoBanue: wmynsixku «lIpoucxoxxaeHue uenoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIM M300pakeHHs KaMEHHBIX OpYyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabnuia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTuueckas padota Ne 1. «3ydeHre MCKOMAEMBIX OCTATKOB PACTEHHM W )KMBOTHBIX B
KOJUTCKITUSX ).

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

Tema 3. OpranusMsbl U OKpPYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pa3jesibl dKOJOTHMH. MeToAbl JKOJIOTHYECKUX
MCCIIEI0BaHMM. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHUS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IMOYBEHHAs,
BHYTPUOPraHU3MEHHasI.

Oxonorunueckue (akropsl. Kmaccudukarust sxomorndeckux (HakTOpoB: aOMOTHYECKHUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efiCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QakTOppl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOeHust OPraHu3MOB K JEHCTBHIO a0MOTHUECKUX (PaKTOpOB. bruomornyeckue puTMsl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUIN:  KOHKYpPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, Koomepaius, MyTyalIn3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHHE OUOTHUYECKUX
B3aMMOJICHCTBHI JIJISl CYIIIECTBOBAHUSI OPTAaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKKA mnonyaanud. OCHOBHBIE MOKa3aTelu IOMYJISALMU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauud. JluHamuka
YUCJIICHHOCTHU MONYJISALNUU U €€ PETYIIsIIus.

JdemoHcTpaumuu:

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



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAaHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJISLUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U NpaKkTU4YecKue padoThbl:

JlaGopaTtopnas pa6ota Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTEHUI M3 PA3HBIX MECT
oOUTaAHUSY.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «[Toacuér MIOTHOCTH MOMYJISIUNA PA3HBIX BUIOB PACTESHHIN.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
NpOCTpaHCTBEHHAs!, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cucrembl (dkocuctemsbl). [lonsTHe 00 »KOocHcTeMe U OUOTeoIeHO3E.
OYHKIMOHATbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: MPOJYLEHTbI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopor BemiectB M HOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cerd. OCHOBHBIE ITOKAa3aTeNd S3KOCHCTEMBI: Omomacca,
OPOAYKIHMsI. ODKOJOTHYECKHE MHpaMUAbl: MPOAYKIWH, UYUCICHHOCTH, Ouomaccel. (CBoicCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryIsiusi, pazsutue. CyKieccus.

[IpuponHbie 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOoskocucTeMbl. buonornueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiumBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II00aTbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB M OHWOTEOXMMHYECKHE ILHKIBI JJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocepe 3eminn. AHTPONIOTeHHbIe H3MeHeHHs B onocdepe. [odansHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHME NPUPOBI U UeraoBeuecTBa. CoxpaHeHue 6MopazHO0Opa3usi Kak OCHOBA
ycroifunBocTu Onochepsl. OcCHOBa PaLlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosib3oBaHue. JloCTHKeHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmuupl u cxemsl: «llumesbie nenu», «buoreHos: cocraB u cTpykTypa», «IlpupoaHsie
coobmiectBa», «llemn mnuraHus», «OKojoruueckas nupamuaa», «buocdhepa u yenoBex»,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMA XBOWHOro Jecay, «buoreHnos
BosoEMay, «ArporeHo3», «l[IpuMepHbIE aHTPOTIOTCHHBIE BO3ACHCTBUS Ha TIPUPOAYY,
«BaxkHeiilime MCTOYHHMKHM 3arps3HEHUsT BO3/AyXa M TPYHTOBBIX BOa», «llouBa — BakHeimas
cocrasisonas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBeIi d3QpexT», «DaKTopb
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouocheps», «Pacpoctpanenue
XKu3HH B Onochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoaa B Oumocdepe»,
«KpyroBopoT azora B mpupoie».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buonieHo3», «BpeguTenn — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAJIeKALME K Pa3HBbIM dKOJOTMYECKUM IpyliaM ogHoro Buja, KpacHas kuura Poccuiickoin
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



INDIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHA IIPOTPAMMBI IIO BUOJIOTMUA HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

Cormacho ®I'OC COO, ycranaBnuBarOTCI TpeOOBaHUS K  pe3yibTaTaM  OCBOCHUS
00y4aromuMHUCs TPOrpaMM CpEIHEro oOmero ooOpa3oBaHUs: JIMYHOCTHBIM, METANPEIMETHBIM U
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pE3yJIbTaTOB OCBOCHHsA IpeaMera «buonorus» BbIACIEHBI
CJIEAYIOLIME COCTABIIAIOLINE: OCO3ZHAHUE 00YYaIOLMMHCA POCCUHCKOM IpaXIaHCKOW UJAEHTUYHOCTH —
TFOTOBHOCTH K CaMOPA3BHUTHIO, CAMOCTOSITENIBHOCTHM W CaMOOIPEIECICHUIO, HAJIMYME MOTHBALUU K
00y4eHHI0 OMOJIOrHHM, LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUI pa3BUTHS OMOJIOIMYECKOIO 3HAHUS, TOTOBHOCTh U
CHOCOOHOCTh O0YyYarOIIMUXCsl PYKOBOACTBOBATbCS B CBOEH JESTENbHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, MPUCYLIUMHU CHUCTEME OHOJOTHYECKOro OOpa30BaHMs, HAJIUYHE 3KOJIOTHYECKOTO
IIPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE IIJIaHBbI.

JIMuHOCTHBIE Pe3yNIbTaThl OCBOCHUS IpeameTa «bronorus» 10cTuraoTcsi B €AMHCTBE Y4eOHOH U
BOCIIMTATEIbHOW  JEATEIBHOCTH B COOTBETCTBUM  C  TPAaJULUOHHBIMM  POCCUHCKHMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMU U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, HPUHSATHIMH B
oOmiecTBe MpaBHJIaMH ¥ HOPMamMH TIOBEJACHHS M CHOCOOCTBYIOT TIpOILeccCaM CaMOIO3HaHUS,
CaMOBOCIIUTAaHUS U CaMOpPAa3BUTHS, PA3BUTUS BHYTPEHHEH IIO3ULUU JIMYHOCTH, NAaTPUOTHU3MA,
YBaXECHHUsSI K 3aKOHY M IPAaBONOPAAKY, 4YEJIOBEKY Tpylda M CTaplieMy IIOKOJIEHHIO, B3aUMHOIO
YBa)KEHUsI, OEPEKHOTO OTHOLICHUS K KYJIbTYpPHOMY HACJIEIUI0 M TPAAUIMSIM MHOTOHALMOHAIBLHOTO
Hapopa Poccuiickoit @enepanun, NpUpoOaE U OKPYKAIOIIEH Cpelie.

JIMuHOCTHBIE pe3yabTaThl OCBOEHHsS YydeOHOro mnpenMera «buonorus» IOKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTh OOYYaIOLIMXCS PYKOBOJACTBOBATbCS C(HOPMUPOBAHHON BHYTpEHHeEH
MO3UIMEHN JINYHOCTH, CUCTEMOM IEHHOCTHBIX OpPHUEHTAlUi, MO3UTHUBHBIX BHYTPEHHHUX YOEXKICHUM,
COOTBETCTBYIOILIUX TPAJUIIMOHHBIM ILIEHHOCTSIM POCCHMCKOrO OOIECTBAa, PaCHIMPEHUE >XKU3HEHHOI'O
ONbITAa W OIbITA JEATEIBHOCTH B IPOLECCE pea3allid OCHOBHBIX HAIPABIECHUN BOCIUTATENIBHOU
JESATEIIBHOCTH, B TOM UHUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh T'PAXKAAHCKOW MO3UIMHM OOYYAIOLIErocsi Kak aKTUBHOTO U OTBETCTBEHHOIO
YJIeHa POCCUIICKOro 00I11ecTBa;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBa)KEHHE 3aKOHA U PABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOW JESITEIbHOCTH IpPH CO3AAHUU YYEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO MO3UIIMIO 10 OTHOIIEHUIO K SBJIEHUSIM COBPEMEHHOMN
KHU3HU U OOBSICHATS €€;

YMEHHUE YYUTBHIBATH B CBOMX JCHCTBUSX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO B3aMMOAEHUCTBUS
JHOJIeH ¢ pa3HbIMU YOEXKACHUSIMH, KYJIbTYPHBIMHU [ICHHOCTSIMHU U COIIMAJIbHBIM MTOJIOKEHHEM;

TFOTOBHOCTb K COTPYAHHMYECTBY B IIPOLIECCE COBMECTHOTO  BBINOJHEHHUA  Y4EeOHBIX,
MIO3HABATEJIbHBIX U MCCIEA0BATEIbCKUX 3a/1a4, YBAXHUTEIBHOTO OTHOLIEHUS K MHEHHUIO OINIIOHEHTOB
npu 00CYXJIEHUH CITIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJIEPKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOU NEATCIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:



c(OPMUPOBAHHOCTh POCCHMCKOW TPAXKMAHCKONW HICHTUYHOCTH, MATPUOTH3MA, YBAKCHHS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepesa PoauHON, ropIoCTH 3a CBOM Kpail, cBO0 Ponuny,
CBOH fI3BIK U KYJIBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Pocenu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACICAUI0 W MaMATHUKAM NPHUPOAbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/E;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAaHOBJCHHE W pa3BUTHE OHOJIOTHH,
MOHMMAaHUA 3HaYeHUSI OMOJIOTMU B MO3HAHUM 3aKOHOB MPHUPOJBI, B )KU3HU YEJIOBEKAa U COBPEMEHHOTO
o0I11eCTBa;

ujeiHass yOexaEHHOCTh, TOTOBHOCTh K CIIY)XKCHHIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a
ero cyapoy;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO TTOBEACHUS;

CIIOCOOHOCThH OIICHHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEICHUS, OPUEHTHPYSICh Ha
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSIM, CO3JAaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATUSA LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAAULUIMHU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHpPY, BKIIOYAs O3CTETHUKY OBITa, HAYYHOTO M TEXHUYICCKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MOHUMaHUE SMOIIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHHUIO B PA3HBIX BUAAX MCKYCCTBA, CTPEMIIEHUE MPOSIBIATh KauecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usuveckoro BocnutaHusi, GopMUPOBAHUS KYJLTYPbI 310POBbSI U 3MOIHMOHAJIBLHOIO
0J1aronoJIy4us:

MOHMMAaHWE W pealu3allus 3I0poBOro M Oe3omacHOro obpasza >Ku3HU (370pOBOE MUTAHUE,
COOJIIO/ICHNE TUTHMEHUYECKUX TMPaBUJI M HOPM, COATaHCUPOBAHHBIA PEXKHUM 3aHSATUH M OTIBIXA,
peryinsipHasi puznueckasi akTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO W KOMIETEHTHOTO OTHOIICHHS K
coOCTBEeHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMMAaHNE [IEHHOCTH MPaBWJI MHAWBUYaTbHOTO M KOJUJIEKTUBHOTO 0OE30MAacCHOTO MOBEACHUS B
CUTYAIUIX, YTPOXKAIOITUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHWE TIOCJICACTBHI W HENPUATHS BPEAHBIX TMPHUBBIYECK (YIMOTPEOJICHHUS aAJKOTOJI,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYI0TO0HE;

TOTOBHOCTh K AKTUBHOW JIEATEIHOCTH TEXHOJOTUYECKOW W COIMAIbHOW HAINpaBJICHHOCTH,
CIOCOOHOCTH MHUITUUPOBATH, TUTAHHUPOBATH U CAMOCTOSITEIIBHO BBITIOJIHSTH TAKYIO JEATEIbHOCTH;

WHTEpEC K pa3nuuHbiM cdepaM mpodeccuoHAIbHON JesTeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHHIO HA IPOTSHKEHNUN BCEH JKU3HHU;

7) 3K0JI0rMYeCcKOr0 BOCIIMTAHMS:

IKOJIOTMUYECKH TEIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOUYHUKY )KM3HU Ha 3eMIie, OCHOBE
€€ CylLIEeCTBOBaHUS;

MOBBIIICHHE YPOBHSI AIKOJIOTMYECKON KyJIbTYypbl: MPHOOpPETEHHE OMblTa IUIAHUPOBAHUS
MTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUI ISl OKPYKAIOLIEH CPEbl;

OCO3HaHHUE TTI00aTBLHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U IyTel MX PelIecHUS;



CIOCOOHOCTh MCIONB30BaTh MPUOOpETaeMble MPU U3yYCHUH OMOJIOTUU 3HAHUS M YMEHUS IpH
pelieHuH MpoOJieM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOJOIOIb30BaHUEM (COOJIIOJCHUE IpaBHUII
IIOBEJICHUS B IIPUPOJE, HAIPABICHHBIX HA COXPAaHCHHE PAaBHOBECHs B DKOCHCTEMaX, OXpaHy BHUJIOB,
IKOCHCTEeM, Orochepsl);

AKTUBHOE HENPUATHE NEHUCTBUM, NPUHOCALIUX BpPEI OKPYXKAIOLIEH NPUPOJHON Cpele, YMEHHUE
IPOTHO3UPOBATh HEOJIArONPUATHBIE HKOJIOTMYECKUE IOCIEACTBUS MPEANPUHUMAEMBIX IEHCTBUH U
IIpeIOTBpallaTh HX;

HaJIMYUE PaA3BUTOTO SKOJIOTMYECKOIO  MBIIUIEHUS, 3KOJOTMYECKOHW KYJIbTYphl, OIIbITa
JESTEIIBHOCTH IKOJIOTMYECKON HAIPaBJIEHHOCTH, YMEHHSI PYKOBOACTBOBATHCS UMH B IIO3HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLMAJIBHOM NMPAKTHUKE, TOTOBHOCTU K YYaCTHIO B IIPAKTUYECKOU INEATEIBHOCTH
9KOJIOTMYECKOHN HalpaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

c(OpMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HayKU U OOIIeCTBEHHON MPAaKTUKU, OCHOBAHHOTO HA JUAJIOre KYJIbTYp, CIIOCOOCTBYIOIIEI0 OCO3HAHMIO
CBOETO MECTa B IIOJUKYJIBTYPHOM MHPE;

COBEpLICHCTBOBAHUE S3BIKOBOM M YMTATENbCKOW KYJIbTYPbl KaK CpPEICTBA B3aUMOAECUCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

[OHUMaHue cnenuu(uku OHONOrMHM Kak HayKH, OCO3HaHMs €€ poinu B (opMupoBaHUU
PaLMOHATIBHOIO HAYYHOI'O MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO MPECTABICHUs 00 OKPY)KaIOLeM MUpE
KaK O €IMHCTBE IPHUPOJIbI, YelIOBEKa M OOIIECTBAa, B MO3HAHUU INPUPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUUMOCTH OMOJIOTUH Ul COBPEMEHHON LMBUIIM3ALMU: 00ecrieueHHs] HOBOTO
YPOBHSI DPa3BUTHUS MEIUIMHBI, CO3JaHHE TEPCIEKTUBHBIX OHMOTEXHOJIOTUH, CHOCOOHBIX pelaTh
pecypcHbIe TPOOIIEMbI pa3BUTHUS YEJIOBEUECTBA, IOUCKA ITyTEeH BBIX0/1a U3 INI00AIbHBIX SKOJIOTHUECKHUX
npobiieM M oOecredeHus nepexoja K YCTOMUMBOMY pa3BUTHIO, PallMOHAJIbHOMY HCIOJb30BaHUIO
IPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHWU OHOJOTHMYECKMX 3HAHMM B LEISIX MOBBIIIEHUS OOIIei
KYJIbTYpbI, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTu (hyHKLIMOHAJIBHON IrpaMOTHOCTH
oOyuaromuxcsi, GopMupyeMoi npu U3y4eHUHu OMOJIOTUH;

NOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHUS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCIOJIb30BaTh MOJy4YaeMble 3HAHUA JUIs aHadu3a U OOBSICHEHUS SBJICHUN OKPY)KAIOLIETo
MHUpa U MPOUCXOJAMIMX B HEM H3MEHEHHH, yMEHHE JlelaThb 0OOCHOBAHHbBIE 3aKIIOUEHHS Ha OCHOBE
Hay4YHBIX ()aKTOB ¥ UMEIOIINXCS TAHHBIX C 1I€JIbI0 MOJy4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIHO HMCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS Ui pelleHus: mpodiieM B
pEAIbHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAHHE IIEHHOCTHM HAYYHON [E€ATENbHOCTH, TOTOBHOCTHb OCYLIECTBIISITH IPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HUHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CITIOCOOHOCTH K HEMpPEPHIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO, K aKTUBHOMY
MOJIY4YEHUIO HOBBIX 3HAHHUH 1O OMOJIOTUU B COOTBETCTBUHU C KU3HEHHBIMH MTOTPEOHOCTAMHU.

METANPEAMETHBIE PE3YJIbTATbBI

MertanpeameTrHble pe3ylbTaThl OCBOCHHsS ydeOHoro mpeamera «buonorusy» BKIIOYAIOT:
3HaYMMble s (OPMHPOBAHMS  MHUPOBO33PEHUS  OOYHAIOMIMXCS — MEXKAMCUUIUIMHAPHBIC
(MeXmpenMeTHbIE) OOIIeHaYYHbIe MOHSATHS, OTPaXKaIol[Ue IeTOCTHOCTh HAYyYHOH KapTHHBI MHpa H
cnenuuKy METOJOB IO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (BEIIECTBO, JHEPIus,
ABJIEHUE, MPOIIECC, CUCTEMa, HAy4YHBIH (DAaKT, MPUHIIMIL, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCClieloBaHue, HaONI0IeHUE, W3MEpPEHHE, OSKCIIEPUMEHT M JIPYTUX), YHUBEpCalbHblE YdeOHBIC



neiicTBus (Mo3HaBaTeIbHbIC, KOMMYHUKAaTHBHBIC, PETYIATHBHBIE), obecneunBaiomme GopMHUpOBaHUE
(YHKLIMOHAJIBHONH TI'PAaMOTHOCTM U  COLMAJIBHOM KOMIETEHUUH OOy4arollMXcs, CIIOCOOHOCTb
00y4aroIuXcsl MCIOJIb30BaTh OCBOEHHBIE MEXIUCLMIUIMHAPHBIE, MHUPOBO33PEHUYECKME 3HAHUSA U
YHUBEpCaJIbHbIE YUeOHBIE ICHCTBHS B TO3HABATEIBHOMN U COIMAIEHON TPAKTHKE.

MertarnpeMeTHbIE pe3yabTaThl OCBOCHHUS MIPOTPaMMbI CPEIHEro o0mero o0pa3oBaHus JOIKHBI
OTpaXkaTh:

OsgJ1afieHHe YHHBEPCAJIbLHBIMHU Y4€OHBIMHU NO3HABATEIbHBIMH JeHCTBUAMMU:

1) 6a3oBbIe JOrHYEeCKHE TeHCTBHS:

CaMOCTOSITENIbHO ~ (pOpMyNTUpOBaTHh M aKTyaJIM3MpPOBaTh NpoOJeMy, paccMaTpuBarh €&
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHMM 3HAHUI NPUEMBI JIOTMYECKOIO MBILNUICHUs (aHAlW3a, CHHTE3a,
CpaBHeHMsI, Kiaccupukamuu, 0o000IIeHNs), PACKPBIBATh CMBICT OMOJIOTHYECKUX MOHATHH (BBIICIATH
UX XapaKTepHbIE IPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMHU ITOHATUSAMU);

OINPEACIIATh 1NN IEATENbHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUU UX JTOCTHIKEHUS, COOTHOCUTD
pE3yJIbTaThl JEATEIBHOCTH € IOCTABICHHBIMU LEJISMU;

UCTIOJIB30BaTh OMOJIOTHYECKUE TTOHATHS ISl O0bSICHEHHS (DAKTOB U SBICHUIN KUBOM MTPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYKIACHMs (MHIYKTUBHBIEC, NEAYKTUBHbIE, IO AHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH M MPOTHBOPEYMs B PACCMATPUBAEMbIX SBJICHUAX, (OPMYIHUPOBATH BBIBOJBI U
3aKJIFOYEHUS;

IPUMEHSTh CXEMHO-MOJIEIbHBIE CpPEICTBA JUIS TNPEJCTABICHUS CYLIECTBEHHBIX CBS3eH U
OTHOILIICGHUNA B H3y4aeMbIX OHOJIOTHYECKUX OOBEKTaX, a TaKXKe MPOTHBOPEUUN pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IJIaH PELIEHHs MPOOJIEeMbl C y4ETOM aHalM3a MMEIOLIMXCS MaTepHabHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHUBBI B I€ATEIILHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB 1IEJIIM, OLICHUBATh
PHUCKU NIOCIEACTBUN JEATEIBHOCTH;

KOODJMHUPOBaTb M  BBIIOJHATE pabOTy B  YCIOBHUAX pEAIbHOTO, BHUPTYAIBHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeiCTBUS:

BJIAJICTh HAaBBIKAMHM Y4eOHO-HCCIEIOBATEIbCKOW M MPOEKTHOM JAEATENbHOCTH, HaBBIKAMHU
paspelieHusi MmpoOsieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METO/OB
pelIeHus MPaKTUYECKUX 3aa4, IPUMEHEHUIO Pa3INYHbIX METO0B MTO3HAHUS;

UCIIOJIb30BaTh pa3/IMYHble BHUABl JIEATEIbHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalnu, IpeoOpa3oBaHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIUSIX, B TOM YHUCIIE TIPU CO3/1aHUHU
y4eOHBIX U COIMATIBHBIX IPOEKTOB;

dbopMUpOBaTh HAy4YHBIH THUIN MBIIUIEHUS, BJAJETh HAyYHOM TEPMUHOJOTHEH, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 337ayll B 00pa3oBaTEIbHON JEATENBHOCTH H
YKU3HEHHBIX CUTYalUsX;

BBISIBJISITH IPUYMHHO-CIICJCTBEHHBIE CBSI3U M aKTyaJU3WpOBATh 3aJlady, BBIABUTaTh TUIOTE3Y €€
pEIIeHUs, HaXOOUTh apryMEHThl JJI JTOKa3aTelbCTBA CBOMX YTBEPXKACHMM, 3alaBaTh IapaMETpPhl U
KPUTEPUU PELIECHMUS;

AQHAIN3UPOBAThH MOJYUYEHHBIE B XOJE€ PELIEHUS 33Ja4M pe3y/lbTaTbl, KpUTUUECKHU OLEHUBATh UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIISITh  LIEJICHANPABJICHHBIA TOMCK TIepeHOca CpPEeACTB M CIIOCOOOB JIEHCTBUSA B
po(hecCHOHATLHYIO CPEey;



YMETh MIEPEHOCUTH 3HAHUS B MI03HABATEIBHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJCH, PEAJIaraTb OPUTHHAIbHBIE TOJX0/Ibl U PEIICHUs, CTABUTh MPOOJIEMBI U
3a/1a4M, JOIYCKaIOIUeE aIbTEPHATUBHbIE PELICHMUS.

3) padora ¢ nngopMmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(OpManuu (TekcTe y4eOHOTo mocoOusi, Hay4yHO-
MOMYJISIPHOM JTUTEepaType, OMOJIOrMUECKUX CIOBAPSAX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX,
B MHTEpHeTE), aHANM3UPOBaTh HH(OPMAIMIO PA3IMYHBIX BHIOB U (POPM MpPEACTABICHUS, KPUTHUECKH
OLICHUBATh €€ I0CTOBEPHOCTh M HEITPOTHBOPEUHBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATh pPa3JIMYHbIE METOABI MNpPHU TOUCKE U OTOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /17151 BBIIIOJIHEHUS YU4EOHbBIX 3a/1a4;

npuoOpeTaTh  ONBIT  WCHOJB30BaHUS  HMH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX — TEXHOJIOTHH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBbHYIO (DOpMY MpeICTaBICHHs OMOIOTUYECKON HH(POPMAIIH
(cxembl, TpaduKH, JUArpaMMBbl, TAOIHIIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CPEIACTBA IMpU paboTe C OHMOJOTHYECKOM
uHpOpMaNKel: MPUMEHATh XHUMHYECKHe, (U3UYECKMEe W MaTeMaTHYeCKWe 3HAKH W CHMBOJIBL,
dbopmynel, abOpeBHATypy, HOMEHKIATypy, HCIOJb30BaTh M  IPeoOpa3oOBbIBaTh  3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJICTh HABBIKAMH PACIO3HABAHUS W 3alIUTHI MH(POpMaIuu, HHOOPMAIIMOHHON 0e30MacHOCTH
JMYHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

1) oOenmue:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCeX c(epax KHU3HH, aKTHBHO YYaCTBOBATh B TUAJIOTE WIIH
JMICKYCCHH TIO CYIIECTBY OOCyXmaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTEJIbHO BBIMOJIHEHHUS Mpe/ularaeMoi 3afayd, y4YUTHIBaTh HHTEPEChl M COINIACOBAHHOCTH
HO3ULUHN IPYTUX YYaCTHUKOB JUANIOra UM JUCKYCCHH);

pacrio3HaBaTh HeBepOallbHBIE CpEACTBA OOIIEHUS, MOHUMATh 3HAYCHHE COIMAIBHBIX 3HAKOB,
NPEINOCHIIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYyalldii, yMETh CMSTYaTh KOHQUIMKTBI W BECTH
HIEPEroBOPHI;

BJIAJI€Th PA3IMYHBIMU CrOCOOAMH OOIEHUS M B3aUMOJCHCTBUSA, MOHUMATh HAMEPEHUs JPYTUX
JFO/IeH, TIPOSIBIATH YBAXHUTEIHHOE OTHONICHHE K COOECeTHWKY M B KOPPEKTHOH Qopme
(bopMyITHpPOBaTH CBOW BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3pEHHS C UCTIOb30BaHUEM SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCTh:

NOHUMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBa KOMAaHJHOW M WHAMBUIYAIbHOM palbOThI IpH
pelieHny OUoIoruueckoil mpobaemMbl, 000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHHUS IPYNIOBLIX (HopM
B3aMMOJICHCTBYS PU pelIeHUH yueOHO! 3a/1auH;

BBIOMpPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C Y4ETOM OOLIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATD TI€TT COBMECTHOH JESITEIhHOCTH, OPTaHU30BBIBATH U KOOPJIMHUPOBATH JACHCTBUS IO
e€ JOCTMKEHMIO: COCTaBIISATH IJIAaH JCMCTBHI, paclpeneNiarTh pojid ¢ YYETOM MHEHHH y4YaCTHHKOB,
00CYXIaTh pe3yIbTaThl COBMECTHOM PaboTHI;

OLICHUBATh KayeCTBO CBOETO BKJIAZAa M KaKJOTO YYaCTHHUKA KOMaHJIBI B OOLIMHA pe3ysibTaT IO
pa3pabOTaHHBIM KPUTEPHSIM,

npejiaraTh HOBBIE MPOEKTHI, OLEHUBATh HUAECU C TMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;



OCYILIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IMOBEACHHME B PAa3IMYHBIX CHUTYalUsX, MPOSBISTH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnus:

UCTIOJIb30BaTh OMOJOTMYECKHE 3HAHUS /ISl BBISIBIICHHS MTPOOJIEM U UX PELICHUS B )KU3HEHHBIX U
y4EOHBIX CUTYaLUsX;

BbIOMpPAaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHWUU LEJIEBbIE M CMBICIOBBIE YCTAaHOBKM B CBOUX
JNEHCTBUSAX M MOCTYNKAaxX II0 OTHOIIEHHWIO K YXUBOM IPUPOJAE, CBOEMY 3J0POBbBIO U 3JI0POBBIO
OKpYXKaroIIHX;

CaMOCTOSITEJIbHO OCYILECTBIIATh 103HABATEIbHYIO JI€ATEIIbHOCTD, BBISBIATH MPOOIEMBl, CTABUTh
U GOopMyJIMpOBaTh COOCTBEHHBIE 3a/1a41 B 00pa30BaTeIbHON AEATEIBHOCTH U JKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTaBIATh IUIAH pEIIEHUs NpoOJeMbl ¢ Y4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuMpATh paMKH Y4eOHOI0 IIpeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUN;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €10, OpaTh OTBETCTBEHHOCTh 3 PELICHMUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO HIMPOKOM H3pYIUIMHU B Pa3HbIX OO0JIACTSIX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBII YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIGHKY HOBBIM CHUTYalUsiM, BHOCHTb KOPPEKTUBbI B JESITEIbHOCTb, OLEHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIAJIeTh HaBbIKAMM IO3HABATENbHON peduieKCHH KaK OCO3HAHMs COBEpIIAEeMbIX JEHCTBUH U
MBICITUTENIBHBIX MPOILIECCOB, UX PE3YyJIbTaTOB U OCHOBAHUMU, MCIOJIB30BAaTh MPUEMBI pedIeKCUH s
OLICHKH CHUTYyalllH, BHIOOpA BEPHOTO PEILIECHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS IO UX CHHKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPHU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE CeOs1 U IPYTrUX:

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OUIMOKH;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € O3UIMH IPYTOro YeIoBeKa.

HPEAMETHBIE PE3YJIbTATHI

[Ipenmernsle pe3ynbTaThl ocBoeHMs mporpammbl COO mo Ouonmoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuduueckue ains ydeOHoro mnpenmera «buonorus» HaydHble 3HAHUS, YMEHUS U
CrocoObl NEHCTBUI O OCBOEHUIO, MHTEPIIPETAlMA U MPeoOpa30BaHUIO 3HAHWM, BUABI JAESITEIbHOCTU
0 MOJIYYEHUIO HOBOT'O 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CUTYyallUsX, a TAKXKeE B
peaybHBIX KU3HEHHBIX CUTYallUAX, CBA3aHHBIX ¢ Omojoruei. B mporpamMmMe npeaMeTHbie pe3ynbTaThl
IpeJCTaBJICHbI 110 roJaM 00ydeHusl.

[IpeameTHBIE PE3yNbTaThl OCBOCHHS ydyeOHOTO Tipeamera «buonorus» 6 10 knacce NOTKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE€ W pOJIM OHOJOTMH B CUCTEME HAyYHOTO 3HAHHS
€CTeCTBEHHBIX HayK, B (OPMHPOBAHHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOH KapTUHBI MHUpPa U
HAyYHOTO MHPOBO33PEHHUSA, O BKJIAJE POCCUHCKUX U 3apYOEKHBIX YUEHBIX-OMOJOTOB B Pa3BUTHE
O6uonoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeIeHUS )KU3HEHHbIX 3a/1a4;



YMEHHE pACKpBIBaTh COJEpKaHWE OWOJOTMYECKUX TEPMHHOB M TIOHATUW: JKU3HB, KIIETKA,
opranusM, MeTaboau3M (0OMEH BEIIECTB M IpEeBpallleHUE DHEPTUH), TOMEOCTa3 (CaMOperyJssius),
YpOBHEBasi OPraHU3allus >KUBBIX CHUCTEM, CAMOBOCIPOM3BEAEHUE (PErpOIyKIIHsI), HACIEICTBEHHOCTD,
U3MEHYUBOCTb, POCT M Pa3BUTHUE;

YMEHHE HW3JIaraTh OWOJIOTMYECKHME TEOpUH (KJIIETOYHAs, XPOMOCOMHAas, MYTaI[MOHHAs,
[EHTpaIbHas JOrMa MOJICKYJIIpHOH Ouosiorun), 3akoHsl (I'. Mennens, T. Moprana, H. 1. BaBunosa) u
yueHus (0 LEHTpax MHOrooOpa3usi U MPOUCXOXKICHHS KynbTypHbIX pacteHuii H. W. Basuiona),
OTIPECIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJIaMU HAyYHOT'O MO3HAHUS B OMOJIOTHH: HAOIIO/ICHUE U OTIMCAHHUE YKUBBIX
CUCTEM, TPOLECCOB M SABJICHUH, OpraHU3alUs U TNPOBEACHHE OHOJIOTHYECKOro SKCIEpUMEHTa,
BBI/IBIDKEHUE TUIIOTE3bl, BBISIBJICHHE 3aBHUCHMOCTH MEX]y HCCIIEyeMbIMU BETMYMHAMU, OOBSICHEHUE
MOJTYYEHHBIX PE3YJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX TOHSATHH, TECOPUN M 3aKOHOB, YMEHHUE JENIaTh
BBIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3y/IbTaTOB;

YMEHHE BBIACIATh CYIICCTBEHHBIE TMPU3HAKKH BHUPYCOB, KIETOK MPOKAPUOT M OSYKApHUOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOCHHOCTH MpOIeCCOB: OOMEHa BEIIECTB H
MpEeBpaICHUs] SHEPTUH B KIETKe, (OTOCUHTE3a, IUIACTHYECKOTO W JHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO33, Mei03a, OIUIOJOTBOPEHUS, PA3MHOXKCHHS, WHIUBUIYAILHOTO Pa3BUTHS
opraHu3ma (OHTOTCHE3);

YMEHHE MPHUMEHITHh MOJTYYCHHbIE 3HAHUSA i1 OOBSCHEHUS OUOJOrMYECKUX TMPOIECCOB U
SIBIICHUH, IJIS TIPUHSATHS TMPAKTUYCCKUX PEIICHUH B TIOBCETHEBHOW JKU3HU C IEIBI0 00eCIeUeHUS
0€30ITaCHOCTH CBOETO 3/I0POBBSI M 3/I0POBBSI OKPYXAIOIIUX JIIOACH, COONIIOJCHUS HOPM TI'PaMOTHOTO
MOBEJICHUSA B OKpYXalolled MNpUpOAHON cpene, MOHUMaHUE HEOOXOAMMOCTH HCIONIb30BAHUS
JTOCTHKEHUI COBPEMEHHOM OMOIOTMH U OMOTEXHOJIOTHIA JUIS paIlliOHATBHOTO TPUPOIOTIOIB30BaAHUS;

YMEHHE PeIIaTh 3JIEMEHTapHbIC TeHETHUSCKUE 3a]]aud Ha MOHO- U JUTUOPHUIHOE CKPEIIMBAHHE,
CIICTUICHHOE HACJICJIOBAaHHE, COCTABJIATH CXEMbl MOHOTHOPHIHOTO CKPEUTUBAHUS JUISI TIPEICKA3aHUS
HACJIEIOBaHUsI PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITOIHSTH JJA0OpATOPHBIEC U MPaKTUYECKUEe paboThl, cOOMI0OIaTh MpaBuiia Mpu padoTe C
y4eOHBIM U JTa0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OICHUBATh W HWHTEPIPETHPOBATh HWHQPOPMAIUIO OHOJOTHYECKOTO
COJIeprKaHusl, BKITFOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3UYHBIX UCTOYHHUKOB (CpeACcTBa MacCOBOM
uH(pOpMaIlMK, HAYYHO-TIOMYNISIPHbIE MaTEpUalbl), STUYECKUE aCTIEKThl COBPEMEHHBIX HCCIIEIOBAHUN B
OMOJIOTUH, METUITUHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIICHMS, 000011asi OMOIOTHIECKYIO
WH(GOPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HMCIIOJIB30BaTh MMOHATHIHBIN ammapaT OWOJIOTHH.

[IpenMeTHBIe pe3ynbTaThl OCBOCHHs yuyeOHoro mpenmera «buomnorus» 6 11 knacce ROMKHBI
OTpaXkaTh:

c()OPMHUPOBAHHOCTh 3HAHWK O MeECTe M pOJIM OWOJOTHMH B CHCTEME HAyJYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B ()OPMHPOBAHHH COBPEMECHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa |
HAyYHOTO MHPOBO33PEHHUS, O BKIAJAE POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-OMOJOTOB B Pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON TPaMOTHOCTH YeJIOBEeKa JJIsl pEeIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpPBIBATh COJACPKAHWE OHMOJIOTHYCCKMX TEPMUHOB W IIOHSATHI: BHJ, IMOMYJISIHS,
reHO(OH I, BOJIONHMS, ABMXKYIIUE CUIBI ((PaKTOphI) ABOIOIMHU, MPUCIOCOOICHHOCTh OPraHU3MOB,
BUJI000pa30BaHue, KOJOTHYECKHE (DAKTOPBI, IKOCHCTEMA, MPOMYIICHTH, KOHCYMEHTBI, PEIyIICHTHI,
[[ENU MUTAHUs, YKOJIOTHYeCcKas mupaMuaa, OMoreoneHos, ouocdepa;

YMEHHE H3Nlarath Ouojiornyeckue Teopun (3BoiounoHHas teopus Y. JlapBuHa, CHHTETHYeCKas
TEOPHs IBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbiieBoro cxoactsa K. M. bapa, depenoBanus
TJIaBHBIX HampaBieHudt u mnyred spomoruu A. H. CeseprioBa, yuenus o Owocdepe B. .
Bepnazackoro), onpeaensiTe TpaHUIIBI UX IPUMEHIUMOCTH K )KHBBIM CUCTEMAaM;



YMEHHUE BIIJIETh METOJIAMU HAayYHOT'O TIO3HAHUS B OMOJOrUU: HAOIIOEHUE U ONMUCAHUE JKUBBIX
CHCTEM, NpOLECCOB M SBICHHUH, OpPraHM3alUs W IPOBEACHHE OHOJIOIMYECKOr0 3SKCIEPHUMEHTA,
BBIJIBUKEHUE T'MIIOTE3bl, BBISIBICHHE 3aBUCMMOCTH MEXAY UCCIEAYEeMbIMU BEIMYMHAMHU, OOBSICHEHUE
MOJyYEHHBIX PE3y/IbTAaTOB, MCIIOJb30BAaHHBIX HAYYHBIX MOHSATHHA, TEOPUIl M 3aKOHOB, YMEHHUE JeNaTh
BBIBOJIbI HA OCHOBAHUH TOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OHOJIOIMYECKMX OOBEKTOB: BHUJOB,
HOMYJISALUM, MPOJYLEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOI€OLEHO30B U IKOCUCTEM, OCOOEHHOCTH
IPOIIECCOB:  HACJICACTBEHHOW  M3MEHUMBOCTH, €CTECTBEHHOTO  OTOOpa,  BHJ000pa3oBaHuA,
NpUCIIOCOOJICHHOCTH OPraHU3MOB, JEHCTBUS JKOJIOTMYECKHX (PAKTOPOB Ha OpraHHM3MBbI, HEpeHoca
BEIIECTB U IOTOKA 3HEPrUM B 3KOCUCTEMAaX, AHTPONOICHHBIX M3MEHEHHH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPyrOBOPOTa BELIECTB U OMOr€OXMMHUYECKHX IIUKJIOB B Onochepe;

YMEHHE TPHUMEHATh TOJIYYECHHBIC 3HAHHUS Ui OOBSICHEHUS OHOJOTHYECKHX NPOIECCOB U
SIBIICHUW, JJIsl TIPUHATHS MPAKTHYECKUX PEHICHWH B IMOBCETHEBHOM JKM3HU C IIENBI0 00ECTICYEeHUs
0€30I1aCHOCTH CBOETO 3/10pPOBbSl M 3/10POBbSI OKPYXAIOIIUX JIHOACH, COONIIOJCHUS HOPM I'PaMOTHOIO
NOBEJCHUS B OKpYXKalolled NpUPOAHON cpelae, NOHMMaHHE HEOOXOAMMOCTH HCIHOJIb30BAHUS
JOCTHKEHUH COBPEMEHHOM OMOJIOTHH ISl PAllMOHAIBHOTO MTPUPOIONIOIB30BAHNUS;

YMEHHE pEIIaTh IEMEHTAapHbIE OMOJIOIrMUYECKHE 3a/1a4H, COCTABIIATh CXEMbI IIEPEHOCA BELLIECTB U
SHEpPIruu B SKOCUCTEMax (Lieny MUTaHus);

YMEHUE BBINOJIHATH Ja00paTOpHbIE U MpaKTUUECKUue padoThl, cOOMI0IaTh IPaBUia MpU paboTe ¢
y4eOHBIM 1 JJaOpaTOPHBIM 000PYIOBAHUEM;

YMEHUE KPHUTUYECKH OIICHWBAaTh M HMHTEPIPETUPOBATh HH(POpPMAIMIO OHOIOTHYIECKOTO
COJIepKaHusl, BKIIIOYAOIYIO TICEB/IOHAyUHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpeAcTBa MacCOBOM
UHGOpPMAlLlMK, HAy4YHO-TIONYJISIpHbIE MaTepuaibl), PpacCMaTpUBaTh IJI00AJIbHBIE 3IKOJOTHYECKHE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yYMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIICHHS, 0000111asi OMOJIOTHYECKYIO
UH(POPMALIHIO U3 HECKOJIBKUX UCTOUHUKOB, IPAMOTHO MCIOJIb30BATh MOHATUHHBIN anmapar OMOI0T1y.

Koaudukarop pacnpeneneHHbIX 10 KJIaccaM NMPOBEPAEMbIX 3JIEMEHTOB COJEPKAHUA U
TPe0OBAaHUH K pe3y/IbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTe/IbHONW POrPaMMBbI CPEHEr0
0011ero 06pa3oBaHus N0 OMOJIOTHH

10kuace
Kon Kon
pas- npoBepsieM IIpoBepsiemble 3JIeMeHTHI COePKAHUSA
aena oro
3J1eMeHTa
1 buoJsiorus kak Hayka
11 Hayka xak BUJ 1€ITE€IbHOCTH U KOMIIOHEHT KyJIbTypbl. MecTo Ouosoruu

B CUCTEME HAayK M B XHM3HHM mogeid. CucremMa OHMOIIOTMYECKHUX HAYK:
oOure OHMOJOrMYEeCKHEe HayKH, 4YacTHble OWOJIOTMYECKHE HayKH,
norpaHuuHble Hayku. [Ipouecchl MHTErpaluu HayqyHOro 3HaHMs. MecTto
OMOJIOTUH B KM3HH COBPEMEHHOTO 00IIIeCTBa

1.2 IIpuHUMITBI TO3HAHUA IPUPOJIBI. [ UITOTE3bI, 32aKOHBI M TEOPUH, UX POJIb B
(GbOopMHpPOBAHUN COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTHHBI MHpa.
YpoBHu opranuzanuu npupoasl. Cucrema. buocucrema u e€ cBoiicTsa.
1.3 Mertoasl NO3HAaHUS TPUPOABL. DMIIMPUYECKUE U TEOPETUUECKUE METO/IbI
MO3HAHUS U UX UCIOJIb30BaHUE B OMOJIOTUHN

2 Buosornyeckne cucreMsbl 4 X CTPYKTYPHAsi OpPraHu3alus




2.1

HpI/I3HaKI/I OHOJIOTHUYECKUX CHCTEM: CANHCTBO XHUMHYCCKOI'O COCTaBa,
AUCKPETHOCTL HW  HCIOCTHOCTb, CJIOXHOCTL MU  YHOPAOOYCHHOCTH
CTPYKTYPBI, KJIE€TOYHOC CTPOCHUC, OTKPBITOCTh, CaMOOpIraHu3alus,
CaMOBOCITPOM3BCACHUC, Pa3ApPaAKUMOCTb, [JIBUKCHHUC, PUTMUYHOCTD,
HN3MCHYUBOCTDH, POCT, Pa3BUTHUC.

2.2

W3yvyeHne OMOCUCTEM. DMITMPUYECCKHE U TCOPCTHYCCKUE METOABI M HX
KUCIIOJIb30BAHUE B OUOJIOTUH. Ocobennoctu OUOJIOTUYECKUX
HUCCJIETOBAHUI.

2.3

YpoBHU OpraHu3alu OHOJOTHYECKUX CHUCTeM. SIBJIeHHs >KU3HH Ha
pasHbIX  YpPOBHSX  oOpraHu3zauumu kuBoro Hayku, wu3yuaromue
ouonoruueckre 0ObEKThI Ha Pa3HbIX YPOBHAX OpraHU3AIUH.

XHUMHYECKHH COCTAB OHOJOTHYECKHX CHCTEM

3.1

XUMHYECKUN COCTaB >KMBOTO. OJIEMEHTHI-OMOTE€HBI W WX pOJb B
00pa3oBaHUM BEIICCTB, BXOMAAIIUX B COCTAaB >KMBOro. Heopranmdeckue
BeulecTBa. Boxga. @yHKIMU BOABI B KIIETKE. MHUHEpaJbHBIE BEIECTBA.
KaTtnons! u annonsl. OyHKIIMH MUHEPAIBHBIX BEIIECTB.

3.2

Opranuyeckue BemlectBa. buononumepsl. benku. CoctaB U CTpoeHHE
oenkoB. CBoiicTBa n QpyHKIMH OenkoB. HykiienHoBsie kuciaotel. CocTaB
HyKJIenHOBBIX Kucnot. Ctpoenne u ¢ynkuuu J[HK. Crpoenune u
¢byukiuun PHK u ATO.




3.3

YrieBoasl. Ctpoenue u GpyHkuuu yrineBojos. Jlunuael. CTpoeHue u
byskun munuaoB. CpaBHEHHE JTUMHIOB U YTJIEBOIOB KaK UCTOYHUKOB
sHepruv. ButaMunsl

Kierka kak 0moJjiornyeckasi CHCTeMAa

4.1

Hcropust oTKpbITUS M u3ydeHus kieTku. Knerounas teopus. Kirerka kak
LEJIOCTHAS KUBasi cucteMa. [IOBEepXHOCTHBIE CTPYKTYPHI — KIETOYHAs
CTEHKa, TJIMKOKANHMKC, HuX ¢yHKOuH. Ilmasmarmdeckas memOpaHa.
CrpoeHne KIeTOYHOM CTEHKH U e (YYHKIHUU

4.2

Sapo W nMTOIUIa3Ma, WX B3aMMOCBsA3b. OpraHouIbl IHUTOILIA3MEI.
MemOpanubie  opraHoupl. [lolyaBTOHOMHBIE OpPTraHOWJBI  KJIETKH.
HememOpanHbie opraHouibl. B3auMOCBs3b YacTeil KJICTKHM KaK OCHOBa
MOJJCPKAaHUSL €€ IeIOCTHOCTH. lIpokapumoTmyeckass KJIeTKa H ee
0COOEHHOCTH.

4.3

Knerka — otkpeiTas cucrema. ABTOTpodbI u rereporpodsl. OOMeH
BCIICCTB W TNPEBpalllEcHHE OSHEPrUM B KJIETKE KaK EJIMHCTBO JIBYX
MPOTHBOMNOJIOXKHBIX TPOLECCOB — IUIACTHYECKOr0 (ACCUMHIIISIUH) U
dHEpreTuyeckoro (auccumuisinuu) oOmena. Ponb  depmMeHTOB W
TOPMOHOB B OOMEHE BEIIECTB M MpEBpalIeHUU dHEpruu. DaKkTopsl
BHEIIIHEH Cpe/bl, BIUSAIONME Ha OOMEH BEIIECTB (TeMmIeparypa,
W3JTYy9EHUs, TOKCUHBI, XUMHYECKHE BEIIECTBA H Ip.)

4.4

buosnepretuka u ee 3akouvl. DHEpPreTMUECKUE MOTPEOHOCTU KIIETKH.
Oranbl dHEpreTudeckoro oobmeHa. Poms ropmoHOoB U (pepMEHTOB B
HHEpPreTU4ecKkoM obMeHe. Peakium sHepreTnyeckoro oOMeHa.
Beinenenne u akKymylnupoBaHHE OSHEPruM. bposkeHHMe W €ro BHIBL
CpaBHEHHUE JIUIIHJIOB U YTJIEBOJIOB KaK HCTOYHHKA SHEPTHH.

4.5

AstotpodHas accummsiius. @otocunrtes. Pazel poTtocuHTe3a. Peakiun
dorocunTe3a U MX 3P(HEeKTUBHOCTh. 3HAUeHHE (POTOCUHTE3A TSl JKU3HU
Ha 3emuie. Biustnue ycioBuit cpenbl Ha OTOCUHTE3 U CIIOCOOBI
MOBBILIEHUS €T0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHU.

4.6

XeMocuHTe3. Peakimm XeMOCHHTE3a U XEMOCHHTE3UPYIONINE OaKTEPHUH.
3HaueHue XeMOCHHTe3a Il KU3HU Ha 3emuie. Hutpudunupytomme u
a30TuKcupyromue OakTepuu.

I'eneTnyeckas ]/IH(l)OpMaIII/Iﬂ B OHOJIOrMYECKHX CHCTEeMaXx

5.1

I'eHoMm Kak reHeTudeckas Imporpamma pasBHUTHs. ['€H Kak CTPYKTypHO-
(GyHKUIMOHATIBHAS ~ €IUHHMIIA  MOJIEKYJISIPHO-TEHETUYECKOIO  YPOBHSA
KU3HHU. AJenu3sM. 3aKOHOMEPHOCTH KOJHWPOBAaHUSA TI'€HETHYECKOU
uHpopmanuu. ['eHeTHUeCKUI KOl M €ro CBOMCTBA.

5.2

[lepenaua u peanuszauusi reHeTudeckod uHpopmanuu. I[IpuHnun
KOMIUIEMEHTAPHOCTH W pPEaKIMM MaTpU4YHOIo CHHTe3a. Peanuzanus
HaCJIEACTBEHHOW HHGOpManuu. 3aKOHOMEPHOCTH TPAHCKPUILIMU U
TPAHCIIALMU reHeTHYecKol nHdopMmalu. Y ciaoBusi OnocuHTesa Oelka.

5.3

HacnenctBeHHOCTh M W3MEHUYHMBOCTh Ha MOJIEKYJISIPHO-TEHETHYECKOM
YpOBHE OpraHu3alud OWMOJOTHMYECKHX CHCTeM. BocmpousBeneHue
reHetudeckoir  mHGopManmu. Penymmukamus  JJHK. W3menenus
HAaCJIEJCTBEHHOTO Marepuana — mytauuu. [Ipuunnsl Mmytanuid. 3HaueHue
MyTalui

5.4

Bupychl 1 HX MONEKyJIIpHO-TeHeTHYeCKas opranusanus. [lepenada u
peanu3alys reHeTHYeckoi nHpOopMalru y BUpycoB. bone3Hnu pacteHui,
’KMBOTHBIX U Y€JIOBEKA, BEI3BAHHBIC BUpycaMH. | [pUBUBKY 1 IMMYHUTET




5.5

3aKOHOMEPHOCTH  Mepefauyd  HAcIeICTBeHHOH  uHpopManmuu  Ha
KJIETOYHOM  YPOBHE  OpraHM3allid  OWOJOrMYEeCKUX  CHUCTEM.
XpoMOCOMHBIM HabOp KIETOK. ['OMONIOTMYHBIE M HETOMOJIOTHYHBIC
XpOMOCOMBI. ["aryTonaHbIH ¥ JUIIIONIHBIH HA00p XPOMOCOM

5.6

Knerounslii nuxn u ero perynauusa. CTaguyl MUTO3a U 3aKOHOMEPHOCTH
PaBHOMEPHOTO pacrpeneneHus TeHETUYECKOU UH(POPMAITHIH.
buonornyeckoe 3HaueHne MUTO3a

Meiio3. 3aKkOHOMEPHOCTH pachpe/ieieHUs TeHeTHYeCKo HH(popManuu
pu peayKIuoHHOM jeneHuu. dDa3pl meito3a. OmIoA0TBOPEHUE U €ro
poib

5.7

3aKOHOMEPHOCTHU HACJICACTBEHHOCTH u U3MEHYUBOCTH Ha
OpraHU3MEHHOM YPOBHE OpPraHU3aluy OMOJIOTHYECKUX CHCTEM.

PazmMHOXXeHME  OpraHM3MOB M M[e€peladya  IE€HETUYECKOM
uH(popManui. 3aKOHOMEPHOCTH HACJIEJCTBEHHOCTH U HW3MEHYMBOCTHU
1pu O0€CIOJI0M pa3MHOKEHUH. 3HAYCHHE 0€CIOI0r0 pa3MHOKEHHS

5.8

ITonoBoe pazmHoxeHne. KoMOMHAaTHBHAS M3MEHUYHMBOCTH IPHU IOJIOBOM
Pa3MHOXKEHUH. 3aKOHOMEPHOCTH HaCJIeIOBaHUS MIPU3HAKOB,
YCTaHOBJICHHBIE I. Mengenem. XpoMocomHas Teopus
HaCJICACTBEHHOCTH. Hacnegosanue, CICIUICHHOE c IIOJIOM.
HacnenoBanue mnpu3HakoB y uejoBeka. ['eHOTMD U  (EHOTHIL
HacnenactBennas u MoauduUKalMOHHAsT HW3MEHYMBOCTh OPraHU3MOB.
Hopwma peakiun.

5.9

Peanuszanus reHermueckoid WHGOpMalUUMKW TpPU pPa3BUTUU OpraHu3Ma.
OMOpHOHaNbHOE pa3BUTHE KMBOTHBIX. Craauun 3MOPHOHAIBLHOTO
pazButusa. Ilpuumnbel HapymeHnus pa3Butusd. IlocTaoMOpHOHANBHBIM
nepuon. Passurtue npsamoe U HenpsiMoe. POCT )KUBOTHBIX, YEJIOBEKA U €TI0
npuuvHbl. PasMHOXEHHMEe u© pas3BuTHe pacTeHud. buosormueckoe
CTapeHUe U CMEPTH

5.10

Cenexuns. [IppumeHeHne 3HaHUI O 3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH
Y U3MEHYUBOCTH B CEJIEKIMN PACTEHUH, )KUBOTHBIX, TpUOOB 1 OaKTEpuUil.
Cospemennvie memoowvl  cenekyuu. HMcKyccmeennwili  Mymacenes.
buorexnonorus. TpaauuroHHas GMOTEXHOIOTHS, COBpEMEHHAs
ounorexnonorus. I'ennas unwxenepus. [MO. Knerounast unxenepusi.
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HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

Bua u monmyJsanus Kak ;kKUBbI€ CUCTEMbI. 3BOJIIOIII/IH BUI0B

11

HcTtopust pa3BUTHUS MIPEJICTAaBICHUN O BUE U OMOJIOTMYECKOI 3BOJIOLUH.
Unest paszButus B Tpynax ¢miocopoB AHTHuHOCTH. MeTaduznmdeckuit
nepuon B ucropun Oumosiormu. Cucremaruka K. Jlunnes. Ilepswie
aBoOLMOHHbIe KoHuenuun (MK.J1.broggon, K.b.Jlamapk).
OpomonmonHas teopust Y./lapsuna. CuHTeTHYECKAs] TEOPUS IBOJIOLUU
(CTD). Mukpo3BoroIusl.

1.2

Bun kak ocHOBHas cuctemaruyeckas KaTeropusi kusoro. Kpurepuwn
(mpu3Haku) Buna. CtpykTypa Buzna B mpupoae. [lomymsus kak dopma
CYLIECTBOBaHMsI BUJIa B IPUPO/IE.

[Tommynsimust  Kak ~ eAMHMLA OSBOMOUMHU. ['eHOoQOHA  TOMyJISIHH.
DneMeHTapHbIN 3BOJIIOLIMOHHBIA MaTepual — MyTalul U KOMOMHALUU.
N3meHeHne reHO(GOHAa MOMYIAUN KaK 3JIEMEHTAPHOE IBOJIOLUOHHOE
SBJICHUE

1.3

HBwxymme cuibl  (pakTopsl) ABOJMIONUM  BUAOB B MPHPOIE.
MyrauvoHHblli  mpouecc M KOMOMHAaTHBHasT ~ M3MEHYHMBOCTb.
[TonynsiioHHBIE BOIHBI U Jipeiid reHoB. M3omsiust u Murpanus

1.4

EcrecTBeHHbI 0TO0p — Hampasisromuil ¢pakrop sBomonuu. bopsba 3a
cyliecTBoBaHMe U ee (popMbl. TBopUecKasl pojib €CTECTBEHHOIO 0TOOpa

1.5

[Tprcnoco0aeHHOCTh OPraHU3MOB K YCIOBHSIM OOMTaHUS KaK pe3ysbTaT
SBOJIOLINH. [Tpumepsr MIPUCTIOCOOICHU I y OPTraHU3MOB.
BunooOpa3oBanue Kak pe3ynbTaT SBOJOIUH

1.6

Maxkpossomornus. @opmel Makpos3soitonuu (A.H.Cesepuo). Meronbt
U3y4eHHs] DBOJIOIMHU:  MAJEOHTOJIOTHYECKHEe, Ouoreorpaduyeckue,
IMOPUOTIOTUYECKUE, CPAaBHUTEIBHO-MOP(HOIOTUIECKUE, MONEKVIAPHO-
6MOXMML{1{€CKM€, ceHemudecKue, mamemamudeckKue. 9BOJ’II’OI_[I/I5{ Kak
00BEKTHBHBIN MPOIECC U €€ 3aKOHOMEPHOCTH

1.7

OcHOBHBIE HAINpPaBIEHUS HBOJIOLMU: OHOIOTUYECKUN Tporpecc U
Oomonmornueckuii  perpecc. IlyTm  mocTmkeHUs  OUOJIOTHYECKOTO
mporpecca: apomopdo3, HAMOANANTAIMA, O0Omas  JereHeparusl.
Coxpanenue 6nopazHooOpasus Ha 3emiie

JKOCHUCTEMHAs OPraHUu3alus )KU3HU

2.1

DOKOJIOTHS —  KOMIUIEKCHass  Hayka. MeToabl  9KOJOTHYECKHX
UCCJIEI0BAHMI: MOJIEBBIE HaOIIOIeHUS, AKCIIEPUMEHTHI u
MozaenupoBanue. Mertoaelr cbopa o0OpasmoB. Pasmep BeIOOpKH,
pernpe3eHTaTuBHAs BHIOOPKA. DKOJIOTMYECKU MOHHUTOPUHT
OKPYKAaIOIIEH Cpe/ibl. Cpenpl  KW3HU: BOJTHAS, HA3€MHO-
BO3IyIIHAs, TIOYBEHHAs, BHyTpUOpraHu3MeHHas. [Ipucnocobnenus
OPraHW3MOB K H3HH B PA3HBIX CpeJlax OOUTaHUS

2.2

Dxoyiorudeckue  (GakToppl M 3aKOHOMEPHOCTH  HMX  JCHCTBUA.
BaumopeiicTBue  3KOJOTHYECKUX bakTopoB. (1O. Jubux).
Knaccudukanms skomorndeckux GakTopoB: aOUOTHYECKHUE,
OMOTHYECKHE, AaHTPOIIOTEHHbIE




2.3

Ceer kak skonorudeckuii pakrop. @oronepuoausm. Temmeparypa kak
AKOJIOTUYECKHM (haKTOp U ee AeicTBHEe Ha opraHu3Mbl. [IpaBuiia AieHna
u beprmana. BiakHOCTh Kak dKOJIOTHMUYECKU (DaKToOp U ee JelCTBUE Ha
opranu3msl. [IpucrnocoOnenus opraHu3MoB K JIEHCTBUIO aOMOTHYECKUX
dakTopoB. buonornyeckue puTMBI

2.4

[TonynsiuronHass 3kojorusi. CTpyKTypHasi oOpraHu3alus IONYJISLUU:
[IPOCTPAHCTBEHHAs, BPEMEHHAasA, BO3pACTHAs, I10JIOBas, IOBEICHYECKAs.
OcHOBHBIE TIOKa3aTeNM MONYJSALUU: POXKIAAEMOCTb, CMEPTHOCTb,
HPUPOCT, YUCIEHHOCTh, MJIOTHOCTh U OMOMacca. JluHamMuka Momynsuuu
U ee perymsiuusa. 3HadeHWE 3HAHUW O JUHAMMKE [ONYJISLIUN
IIPOMBICIIOBBIX KMBOTHBIX, BPEAUTEIEH CEIBCKOIO U JIECHOTO XO35HCTBa,
BO30yAUTENCH M TIEPEHOCUNKOB MH(EKIIMOHHBIX U Tapa3uTapHBIX
3a00s1eBaHUi ISl IeSITEIbHOCTH YEJI0OBEKA

2.5

BI/IOL[eHOS. HpOCTpaHCTBCHHaﬂ, BpEMCHHas U BUAOBast CTPYKTYPHI. Turbl
B3aI/IM0I[eI\/JICTBI/I$I HOHYJU[HI/Iﬁ Pa3HBIX BUJOB B 61/IOIICHO3€I KOHKYPCHIUA,
XHUITHUYCCTBO, IapasuTHu3M, COTPYAHUYICCTBO, HaXJ'Ie6HI/I‘{eCTBO,
KBAapTHUPAHCTBO. OKoJIoruueckas HHUIIA. HpI/IHHI/IH KOHKYPCHTHOI'O
HCKIIIOYCHHM .

2.6

DKOJOTrHYeCKHE CUCTEMbI (SKOCHUCTEMbI). DKOCUCTEMa M OHMOTEOIeHO3.
@OYHKIMOHAIBHBIE TPYIIBl OPraHU3Mbl 3KOCHCTEMBI: IPOJYLIEHTHI,
KOHCYMEHTBI, pe1yleHThl. ArposkocucteMbl. KpyroBopot Bemects u
IIOTOK 3HEPIMM B 3KOCHCTEME KaK OCHOBa ee cyliecTBoBaHus. Llenu u
cetu nuTaHusA. OCHOBHbIE IOKa3aTeN SKOCUCTEMBL: OHoMacca,
npoaykuus. [IpaBuino 3xon0orudeckor mupamMuabl. Y CTOMYUBOCTb,
pasBuTHE U cMeHa 3kocucteM. CocTtaB M cTpykTypa. buopasnoobpasue
KaK (akTop yCTOMUMBOCTH 3KocucTeMbl. COXpaHEeHHE 3KOCHCTEMHOTO
pazHooOpa3us Ha 3emiie

Buocdepa — rinodanbHasi 3kocHCTEMA, €€ IBOJTIOIUA

3.1

buocdepa — xuBas obonouka 3emiu. ['paHuIlBI, COCTaB U CTPYKTypa
ouocdepsl. Yuenue B.M.Bepuanckoro o 6uocdepe. KuBoe BemecTBo u
ero ¢pyHkuun B buochepe

3.2

['unoTe3bl BO3HWKHOBEHHUS >KU3HM Ha 3emile, OCHOBaHHbIE Ha HUIESIX
OuoreHesa u abuoreHesa. OCHOBHbIE MOJIOXKEHUs abuoreHesa. ['umnoresa
A.M. Onapuna. MonenupoBaHuE€ STalOB XHUMUYECKOW 3BOJIOLMHU B
nabopaTopHbIX ycnoBHAX. IIpoOMOHTEI M MX MOJENU — KoallepBaTHbIC
karu. buorenes, ocHOBHbIE MOJIOXKEHHUS, copMmyaupoBanHbie B.U.
BepHanckum

3.3

Hcropus 3emnn u Meroasl ee m3ydeHus. lckormaeMble OpraHMYECKUE
ocratku. ['eoxpononorus. Ilpoucxoxaenue Ouocheprl. Hauano
ouonoruueckor osBomouuu. llosBreHue ApeBHEHIIMX MHUKPOOHBIX
coobmectB. JIHK kak neTonuck Ku3Hu

3.4

Opomorust 6nocepbl. OCHOBHBIE ATambl HBONIONUNA PACTHTEIHHOTO
Mupa. OCHOBHBIE ATAlbl IBOJIOLUU KHUBOTHOTO MHpa. ApoMopdo3bl u
uouoaoanmayuu y paCTeHU U )KUBOTHBIX

3.5

CoBpeMeHHas cUCTeMa OpraHU4eCKOro MUpa KaK OTPa)kKEHUE BOJIIOLIMH.
Cucremarnueckue rpynmnsl  opraHu3moB. OOmas XapakTepucTHKa
npezncraButeneit napcrs: pobsuku, Pactenus, XKusotnsie, I'prOb

3.6

AHTporiorene3. ['umore3sl M TEOpUM TPOUCXOXKIEHUS YEJIOBEKA.
JBmwxymre critbl ((hakTOphI) SBOIOINMN YeIOBEeKa. buonornueckue u
colMaJIbHBIE (DAaKTOPBI ABOIIOIHU




3.7

OcHOBHEIC CTauU DSBOJIIOLIUH YCJIOBCKA: IIPOTOAHTPOIl, apXaHTPOII,
MMaJCoOaHTPOIl, HEOAHTPOII. CraHOBJIEHHE YeIOBEKa Kak 0co00ro
OMOJIOTHYSCKOTO Bujga. YenoBeueckue pacel, HUX TMPOUCXOKACHUC U
CAUHCTBO

3.8

AHTpOTIOTEHHBIE BO3JICUCTBUS Ha  Oumocdepy. ['moGasbHBIC
sKosoruueckue  mpobiembl.  [IpupomooxpaHHas — JeSTEIBHOCTD.
PanmonansHoe  mpupopomnosnb3oBanue.  KoHunenmuss — ycTOWMYMBOTO
pasButusa. «lloBectka nHa Ha XXI| Bexk». CocyuiecTBoBaHue
yenoBedecTBa M Mpupoabl. Kospomonus oluiecTBa U MPUPOIbL.
['mobanuctuka. Mojenu ynpasisieMoro Mupa




TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
bubmuoreka [{OK
L broorit kak Hayka 2 0 05 https://m.edsc]i)(.)ru/7f41c292
2 JKvBBIE CHCTEMBI U UX OpraHU3aus 1 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTAaB U CTPOCHUE KIIETKH 8 0 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
4 KuzuenesrenbHOCTb KJIETKU 6 0 0 https://m.e dscl)_f).ru 176416292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 0 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U N3MEHUYHUBOCTD 3 0 15 bub6nmorexa LIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnuotexa [JOK
8 Pesepaiioe Bpess 1 0 0 https://m.edsci.ru/7f410292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4
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https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Konrpoasusie IIpakrudeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bu6nmoreka [IOK
! IBOIMOUHOHKAs GHOTOTHS 9 0 . https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0 05 Bbu6mmoteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"HusMEbl 1 OK aromias cpeaa 5 0 1 bubmorexa HOK
p pyRaiomai cpel https://m.edsoo.ru/7f41cc74
bub6 K
4 Coo0011ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 0 0 h::p:j;;:iii?ﬂ [7§41cC74
bubmmoteka IIOK
P 2
> C3EPBHOC BpEMA 0 0 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I10 34 0 25

I[TPOTPAMME



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

10 KJIACC
Ne Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
Tema ypoxa Konrposbusie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYeHUS
padoThbI padoTbI pecypcbl
bu6mmoreka [IOK
1 buosorus B cucteme HayK 1 0 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bI TO3HAHUS KHUBOU
npupobl. [IpakTudeckas padora
2 NIQ) 1p<<PHICHOHi3OBaHHe pa3l§)1HqHLIX 1 0 05 bubmmorexa LIOK
https://m.edso0.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonorundyeckue CUCTEMBI, 1 0 0 bu6nmoreka [JOK
IPOLIECCHI U MX M3YYCHHE https://m.eds00.ru/863e6564
4 Xumuueckuii coctaB KiIeTku. Boja 1 0 0 bu6mmoreka [IOK
Y MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue OEIKoB 1 0 0 https://m.eds00.ru/863e6072
DepMeHThl — OMOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 0 05 bubmuorexa [IOK
KaTaJUTHYECKON aKTHBHOCTH https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTH KaTajasbl)»
7 VYraesoanl. JIumumsl 1 0 0 bubmorexa [IOK

https://m.edso0.ru/863e6870



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

bubmuoreka [JOK

8 Hyxnennosbie kuciotsl. ATD 0 https://m.edso0.ru/863e6d5¢
9 Hcropus u meToas! u3ydeHus 0 bubmuorexa [IOK
kietku. Knerounas Teopust https://m.eds00.ru/863e6e88
10 Knerka kak menocTHas )xuBas 0
cucreMa
CrpoeHnue 3ykapuoTHYECKON
kieTku. JlabopaTopHas pabora Ne 2
«3yueHue CTpOeHUS KIIETOK bubnuoreka [IOK
11 pacTeHHi, ’)KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii M0l MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIIperapaTax u ux
OTIFICAHHEC)»
bubmuorexa [JOK
12 OOMeH BelEeCTB WK META00IN3M 0 https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 dorocuiites. XemocHuires 0 https://m.eds00.ru/863e7c98
. bubnunorexa [IOK
14 Hepretireciiii o0mer 0 https://m.edso0.ru/863e7aae
JKvi3HEHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGopatopHas pabota Ne 3 05 bubnuoreka [IOK
«Habmroieare MuTO3a B KIIETKAX ' https://m.edso0.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEnapaTaxy»
16 buocunTe3s Oenka. Peakmms 0 bubmuoreka [JOK
MaTPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
17 Tpaucasius — Onocunres Oenka 0 bubnnorexka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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.edso0.ru/863e796e

18 Hexkierounsie popmbl )KU3HU — 0 bubnuorexa [JOK
BUPYCHI https://m.edso0.ru/863e7540
bu6mmoreka [IOK
19 DOpMBI pa3MHOKCHHSI OPraHU3MOB 0 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
20 Meiios 0 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. Onao10TBOPEHHE.
91 JlaGopaTtopnast pabora Ne 4 05 bubnuorexa [JOK
«3yueHne cTpOCHUS MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
99 WunuBuayansHOe pa3BUTHE 0 bubnnorexka [JOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'eneTrka — Hayka o
23 HaCJIe,I[CTBeHHOgFKI/I u 0 bubmorexa LIOK
https://m.edso0.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIEeIOBAHUS
24 HpI/ISHaKO]I:. MOHOFI/I6prZ[H06 0 bubmorexa IOK
https://m.edso0.ru/863e8878
CKpEIIUBaHHe
UTHOPUTHOE CKPEIIBaHNE.
25 éIaI(OH iefaBmme:; 0 Bubmiorexa LIOK
https://m.edso0.ru/863e89a4
HACJICJIOBAHMsI PU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlabopatopHas pabota 0.5 bubmmorexa LIOK

Ne 5 «M3yuenue pe3ynbTaToB

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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https://m.edsoo.ru/863e8436
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MOHOTUOPUIAHOTO U AUTHOPHUTHOTO
CKpPEIIMBaHUA y APO30(HIBI HA
TOTOBBIX MHUKpPOIIpETIapaTax»»

97 I'eneruka nosa. Hacnenopanue 1 0 bubmuorexa [JOK
NPU3HAKOB, CLEIUICHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencrsenHnas
W3MEHYHMBOCTh. JIJabopaTopHas

aborta Ne 6. Uzyuenue
28 ffloz{m’pHKaHHOHi{)ﬁ 1 0.5 bubmorexa [JOK
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHE
BapUAIMOHHOTO psia U
BapUAIMOHHON KPUBOI»
HacnencrBeHnnast "3MEHYMBOCTb.
JlaGopaTtopnast pabora No 7. bubnuorexa [JOK

29 . 1 0.5
«AHanu3 MyTalui y 1po30QHibl https://m.edso0.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpErapaTax»

bu6nmoreka [JOK

30 Perieritia wenopexa 1 0 https://m.edso0.ru/863e8d78
PesepBHeIil ypok. O600111€HNE 10

31 TeMe «HaciencTBEHHOCTD U 1 0
W3MEHYUBOCTh OPTaHU3MOBY

bu6mmoreka [IOK

32 Cenexums Kax Hayka i mpotece L 0 https://m.eds00.ru/863e9214

33 MeTobl U TOCTHKEHUS CeITeKIINHU 1 0 bu6mmorexa [IOK
pacTeHuil U KUBOTHBIX https://m.edso0.ru/863e9214

34 buorexHonorus kak orpacib 1 0 bubmuorexa [IOK
MIPOU3BOJICTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
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[NPOT'PAMME




11 KUIIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie  IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThI padoTshI pecypchl
. bu6mmorexa [IOK
1 DBOJIIONHS U METOJIbI €€ U3y4eHUS 1 0 0 https://m.edso0o.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 0 0 bubnnoreka [JOK
00 3BOJIOLMU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Mukpooromors 1 0 0 https://m.edso0.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 Hi60p§T0pHI;ﬂ pabora ;9 1 1 0 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(}OIOrHuIecKOMy KPUTEPHIO»
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE 1 0 0 bubnuoreka [IOK
(aKTOpBI) SBOITIOIMH https://m.edso0.ru/863e9da4
. bu6mmorexa [IOK
6 EcrecTBeHHbIi 0TOOp U €ro hopmbl 1 0 0 httos://m.eds00.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLNY:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3zoBanue. JlaboparopHas 1 0 05 bubnmuorexa [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpraHU3Ma 1
€€ OTHOCUTEIBHOTO XapaKTepa
8 Hamnpasnenus n nytu 1 0 0 bubnnorexka [JOK

MaKpO3BOJIOIMH

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



https://m.edsoo.ru/863ea20e
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9 HeoOpaTtumocTs 3BOIIONNN 0
10 Uctopus xu3nu Ha 3emiie U 0
METO/bI €€ U3yUECHUs
1 ['unoTre3sl MpOUCXOXKACHUS KU3HU 0 bu6mmoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3eMIie 110 3pam 0 bubmuorexa [IOK
U Mepuoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
[IpaxTuueckas padora Ne 1 bubnnorexa [JOK
13 0.5
«/3yueHne UCKOMAaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pPaCTCHHIA U KUBOTHBIX B
KOJUTCKIIUSX
CoBpeMeHHas cucTema bubnuorexa [JOK
14 0
OpPraHMYeCcKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKa 0 bubmuorexa [JOK
(aHTpOTIOTCHE3) https://m.edsoo.ru/863eac2c
16 JiBuoxymue cuibl (pakTopsl) 0 bubnnoreka [JOK
aHTpPOTIOTreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA 0
YeJoBeKa
UYenoBeyeckue pacsl U MPUPOIHBIE bubnmoreka [JOK
18 0
aJanTannu YejIoBeKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O600611eHIE 1O
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE 0
KU3HU Ha 3eMJIe»
20 DKOJIOTHs KaK HayKa 0
21 Cpenpl OOUTaHUS U SKOJIOTHUECKHE 0 bu6nmoreka [JOK



https://m.edsoo.ru/863ea5a6
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(baxTopsl

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

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

bubmuorexa [JOK

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

bu6mmoreka [IOK

23 bromitieckie GaxTopet 0 https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiiun. [Ipaktudeckast pabora

24 Ne 2 «[Toncuér mioTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»

o5 Coo0riecTBa OpraHM3MOB — 0 bubnmnorexa [JOK
OuoLEeHO3 https://m.edso0.ru/863eb46a

26 DKOJIOTUYECKNE CUCTEMBI 0 bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN

97 9KOCHUCTEMBI. JKOJIOTUYECKHE 0 bubnuotexa [JOK
nupamubl. CBOMCTBA 9KOCHUCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

28 [TpupoaHBIE SKOCHCTEMBI 0

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0

30 buocdepa — riobanpHas 0 bubnnorexka [JOK
IKOCHCTEMA 3eMITH https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHHUS 0 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 0

33 CocyiecTBoBaHUE TPUPOIBI U 1 0 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE

34 teMbl «Coo01iecTBa u 1 0
IKOJIOTHYECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOTPAMME



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

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAIBI /151 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox pex.

[Taceunuka B.B., Axunonepnoe o6miectBo «M3marenbctBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
buonorus. 10—11 knaccel. ba3oBbiit yposenb. [loypounsie pa3paboTku.: yued. mocobue s
obmeobpasoar. opranuzanuii / B. B. [Taceunuk, I'. I'. [lIsenios, T. M. EdpumoBa. — 2-¢ 3.,

crep. — Mockasa : [Ipocsemenne, 2023. — 230 ¢. — (JIuHUA KU3HH).

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

B coorBercTBuu ¢ ®denepanpueiM nepeuneM JOP ot 02.08.2022 Ne653






