MHWHHUCTEPCTBO ITPOCBEINEHUSA POCCUNCKOMN ®EJIEPAILIUUA
MunucrtepcTBo oOpaszoBannsi Kuposckoii odsactu
MynunuunanbHoe oopa3oBanue 3yeBckuii paiion Kuposckoii o0.1actu

MKOY COULI c.MyxuHno

COI'JTACOBAHO YTBEPXIEHO
3am. nupekropa o YBP  Jlupexkrop MKOYCOLI ¢.MyxuHno

IToneiBanoBa H. B. Obyxoga C. IO.

«31» aBrycta2023 r. IIpuxa3 Ne 128-O/1 ot «31» aBrycra 2023 r.
MNognucaHo
undpoBon
NoANMCHIO:
O6yxoga C.IO.
[aTa:
2023.08.31

13:52:25 PABOYASA ITPOTPAMMA

03100 (ID 2537366)

yueOHoro npeamera «buoJsiorusi. bazoBblil ypoBeHb»

s odyuaromuxcs 10 — 11 kmaccos

Myxuno 2023



INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTKe MPOrpaMMbI MO OHOJOTHU TEOPETUYECKYIO OCHOBY LISl OMPEACIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coiepxkaHus yueOHoro mpenmera «buoiorus» cocraBuin:
koHuenryanbHbie mojoxkeHus ®I'OC COO o B3auMoOOYCIIOBIGHHOCTH IIEJCH, COACpIKaHUS,
pe3ynbTaToB OOydeHUss U TPEOOBAHWU K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, MOJIOKCHHS 00
0o0IMX MEsIX ¥ MPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPEIHETO
obuiero obpa3zoBanusi B Poccuiickoit @eneparuy, a Takke MOJOKEHHs O creluduke OUoIoTuu,
e 3HAUYEHUU B TO3HAHUM KUBOW MPHUPOABI U O0ECHEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACICHBl OCHOBHBIC (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpA.

[Tporpamma no 6uonoruu Ja€t mpencTaBiIeHue O HeNsiX, 00 o0ieit crpaTteruu o0y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOyYarOIIMUXCS cpeacTBamMu ydyeOHoro mnpeamera «buomnorusy,
onpezenseT 00s3aTeNIbHOE NPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpPY, paclpeleleHue I10
paszenaM U TeMaM, PEKOMEH]IYEMYIO IOCJIEI0BAaTEIbHOCTh U3Yy4€HHUsl y4eOHOro marepuana c
Y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYarouXCs.

B nporpamme 1o OHONOTMM TakKe YYHTHIBAIOTCS TPEOOBAaHUSA K IUIAHUPYSMBIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3ylibTaTaM oO0ydeHuss B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON J1€ATEIbHOCTH/y4eOHbBIX AEUCTBUN O0YUaArOIIUXCS 110
OCBOEGHUIO COJIepP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6umosnorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaqU30BaH MPUHIIMII
MPEEMCTBEHHOCTH B W3YYCHHH OWOJIOTHH, Onarojmapsi 4YeMy B HEW TMPOCMATPUBACTCS
HANPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
IPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HM U OEpeKHBIM OTHOIIEHHEM K OKpYyKarolen
npupogHoit cpene. IlosTomy Hapsigy ¢ u3ydeHHEM OOIIEOMOJIOTMUECKUX TEOpHi, a TakkKe
3HaHWUM O CTPOEHUU KHUBBIX CUCTEM PA3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAOLIUX B HUX
MPOLIECCOB B TporpamMmMe Mo OWONOTMM YAENEeHO BHUMAHHE HCIONIb30BAHUIO MOJYUYEHHBIX
3HAHWI B TIOBCETHEBHOM KM3HU IS PEIICHUS MPUKJIAIHBIX 33/1a4, B TOM YHCJIE: TPOGUIaAKTHKA
HACJICJICTBEHHBIX ~ 3a00JIeBaHWUH  YENIOBEKa, MEIMKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS PKOJIOTUYECKHU IIeIECO00Pa3HOTO MOBEICHHS B OKPYKAIOIIeH MPUPOIHON cpene,
aHaJM3a BIMSIHUS XO3AHCTBEHHOW MEATETHHOCTH YENOBEKAa HA COCTOSHHE TMPUPOTHBIX U
HUCKYCCTBCHHBIX DKOCHCTEM. YCWICHHWE BHHUMAHHS K NMPUKIAJTHONH HAIPABICHHOCTH Y4eOHOTO
npeaMmeta «bHONOTHs» MPOJUKTOBAHO HEOOXOIMMOCTHIO OOECTICUCHUs YCJIOBHU ISl PEIICHUS
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOTO 00pa30oBaHus, KOTOpast MpeArnoaaraet
dbopMupoBaHHe Yy OOYYAIOIIUXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSIM JIUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
obOecrieunBaeT (GOpMHUPOBaHUE y OOYUAIONMIUXCS TPEACTABICHUNH O HAyYHOW KapTHHE MHpAa,
pacmupsieT ¥ 0000IIaeT 3HaHUS O JKUBOW MPUPOJE, €€ OTINYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpTaHW3aIlMH W DBOJIIONHH, CO3MaéT YCIOBHUS JUISA: TO3HAHUS 3aKOHOB JKUBOH IMPHUPOJIHI,
dbopmupoBanus (PYHKIIMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO W Oe30macHOro ooOpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHNS, [ICHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJIC U YETIOBEKY.

Bonpiioe 3HaueHwe OWONOTHS UMEET TaKXKe /s PEIICHUsS BOCIUTATENBHBIX H
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEero o0Opa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTSt dhopmupoBaHus WHTEJUICKTyaJIbHBIX,
KOMMYHHKAITIOHHBIX W HWH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIMM OUOJIOTMYECKUX 3HAHUU C TMPEICTABICHUSIMU W3 JPYrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHbIe M0JI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY Ul ONPEJENICHUS MOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro ipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPAa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsl (POPMUPOBAHUS OOIIEH KyJIbTYpHhI, ONpeaesSIoie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOIIEH NPUPOTHOU cpeae, BOCTpEOOBAaHHBIC B
MOBCETHEBHOM KM3HU U MPAKTHUUECKOU aesTesibHOCTH. Oco00€e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g (QopMHUpOBaHUS
MPEJICTAaBICHU O COBPEMEHHOH eCTeCTBEHHO-HAyYHOW KapTUHE MHUpa M IEHHOCTHBIX
OpPHEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOINIMX T'YMaHU3AIUNA OHOJIOTHYIECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHUE COJCpXKaHUS yd4eOHOro MaTrepuaja B TporpaMMe IO OWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOEHHOCTAX
JKUBOM TPUPOIBI, O €€ YpOBHEBOI OpraHW3aliid W HBOJIOIHMHU. B COOTBETCTBUU C 3THUM B
CTPYKType y4deOHoro mnpeamera «buosorus» BbIIEIEHBI CIEAYIONINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToibl HAy4YHOTO MO3HaHUM», «KieTka Kak OMOJIOTHYEeCKas CUCTEMA,
«Opranusm Kak Ouosiornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

enr um3ydenus ydebHoro mnpeamera «buosorus» Ha 06a30BOM YpOBHE — OBJIAJCHHUE
00yJaronuMucs 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAJIBHON OpraHU3allMU >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHHUI UCIONB30BaTh 9TH 3HAHMSI ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTCs peleHrueM CAeAYIOIMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiax, CIyKallMX OCHOBOH il (OpMUPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpPA, O METOJaX HAyYHOTO IO3HAHUS,
CTPOCHHHM, MHOTOO0OpPa3UU M OCOOCHHOCTSIX KHUBBIX CHCTEM pPa3HOTO0 YpPOBHS OpraHHU3allvu,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHEe Y OOYYarOMIMXCS MMO3HABATEIbHBIX, WHTEIICKTYalbHBIX W TBOPUYECKHX
CIOCOOHOCTEN B MPOIECCe aHAIW3a JTAaHHBIX O MYTAX Pa3BUTUS B OMOJIOTHH HAYYHBIX B3TJIS/IOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3aINH;

CTaHOBIIEHHE Yy OOydYaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TpPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOMIETO MUPA KUBOW MPUPOJIBI HA
OCHOBAHUWU 3HAHHWH U OMBITA, TOJYYCHHBIX MTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIHI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHUS YPOBHS KOJOTHYECKOU
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpPUMEHEHHE TPHOOPETEHHBIX 3HAHWI W YMEHWH B TIOBCEJHEBHOW JKWU3HU JUIS OIECHKH
MOCJEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIOLIEH cpene, COOCTBEHHOMY
3JI0pOBBIO, 0OOCHOBAHHE U COOIOICHHE MEP MPOPHUIAKTUKY 32a00JICBAaHHIA.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIbHBIM YYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAYUHBIC TTPEIMETHI».

Jis m3yyenus 6uonoruu Ha 6a30BOM YPOBHE CPEAHEro OO0IIero o0pa3oBaHUs OTBOJUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEPKAHUE ObYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OMOJOrHUYeCKUX HayK.

MeTtop1 TO3HAHUS KUBOM PpUPOIbI (HAOII0JeHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJaccu(uKanus, MOICIMPOBAHNE, CTATHCTUYECKAss 00pabOTKa JaHHBIX ).

JdemoHcTpaumuu:

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

Tabmuisl 1 cxeMbl: «MeTo/ bl TO3HAHUS KUBOW TPUPOIBI.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

[Tpaktueckass padora Ne 1. «lcmonbp3oBaHHE pa3IMUHBIX METOJOB IpPU HU3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owoioruu. OTIuYHMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pa3HooOpa3ue. YPOBHU OpraHu3aldd OHOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALHOHHO-BHUIOBOM,
9KOCUCTEMHBII (0MOTe01IeHOTHYECKUI ), ONOCEPHBII.

JdemoHcTpaumnu:

Tabmunpel u cxembl: «OCHOBHBIE TPH3HAKU KU3HWU», «YPOBHU OpPraHHU3aIUU >KUBOU
MPUPOBI.

O6opynoBanue: moaens Mosekynsl JJTHK.

Tema 3. XuMHUYeCKHUI1 COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEeHThL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIUM BOJIBI M MHUHEPAIbHBIX BelIeCTB B KieTke. [logaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHre 0eTKOB. AMUHOKUCIOTHI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbIC AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJICKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAS WM UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue KarammsaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas crnenuduuHocth. Kodepmentsl. Burtamunbl. OTiuuust  (QepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

YrneBoapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuiasl (caxaposa,
JIAKTO3a) W TMOJHMCaxapuabl (KpaxMmal, TJIHKOTeH, [eIoNo3a). buonornyeckue QyHKIUN
YIJIEBOJIOB.

Jlununper:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapodumibHO-TUAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynknuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB W JUMHAOB Kak
HMCTOYHHKOB SHEPTUU.



Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JHK. Crpoenne u ¢ynxnun PHK. Bugst PHK. AT®: crpoenue u
byHKIMN.

[Mutonoruss — Hayka o kierke. Kiierounass Teopusi — mpuMmep B3auMOICHCTBUS HACH U
¢bakToOB B HAYYHOM MO3HAHUU. MeTOo1bl U3y4EHUS KIETKH.

Knerka kak menoctHas sxuBasi cucreMa. OO1ie nmpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoThueckas. (OcoOEHHOCTH CTPOEHUs
MIPOKApUOTUUYECKON KIeTKU. KieTounas crenka 6akrtepuii. CTpoeHHE 2YKapHOTUUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MemOpaHa, e€ cBoicTBa M (QyHknuu. lluTomnmasmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbmku, muzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUNA U IIACTHI.
Bunst muitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBINH [EHTP, [IEHTPUOIIH,
PECHUUKH, KI'yTUKU. DYyHKIINN OPraHOUAO0B KIETKU. BkitoueHus!.

SAnpo — perynsaTopHslif eHTp KieTku. CTpoeHue sapa: saepHas o000uKa, Kaproria3ma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lneitnen, P. Bupxos, [Ix. Yorcon, O.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuiel u cxembl: «l[lepuoguyeckas Tabmua XUMHYECKHX SJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes Oenkay, «CTpoeHne MoJIeKyibl 0enka», «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATD», «CtpoeHne 3ykapruoTHYECKON
KJIeTKn», «CTpoeHue KUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOU KIETKW», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTpOCHHE si/ipa KIETKN», «Y TIeBOAbY, «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMpENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHble U NIpaKkTHYeCKHue padoThI:

Jlabopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WM KaTanaas3bl)y.

JlaboparopHass pabota Ne 2. «M3yuyeHWe CTPOCHHSI KJIETOK PACTCHUM, XKUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENapaTax U UX OMUCAHHE.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WIM MeTa0OMU3M. AcCCUMWISANMS (IJIaCTHUECKU OOMEH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHHUSI BEIIECTB M SHEPTUU B TOHUMAaHUU MeTaboIn3Ma.

Tumnber oOMena BemiecTB: aBTOTpOodHBIN U reTepoTpodHsbi. Pons pepmenToB B 00OMeHE
BEIIECTB U MPEBPALICHIUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocunTe3a. Peakiuu ¢dorocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS )KU3HU Ha 3emiie. Biusiaue ycinoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIIUE OaKkTepuu. 3HAUYCHHWE XEMOCHHTE3a MJIs KU3HHU Ha
3emue.

OHepreruyecknii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
aKKyMYJIMPOBAaHHE SHEPTUU B KJIETKE. DTallbl sHepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHres3a. lenHermyeckas wundopmamus u JHK. Peanmmzanms
reHeTH4YecKoi mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
MatpuuHblid cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanun. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi otkpeiTHs BupycoB (. W.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIa BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc uMMyHOAepUIINTA YeTOBEKA

(BUY) - Bo30oymutens CIIMJla. OOpaTHas TpaHCKpPUIIHMS, peBepTa3a M HHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBaAHHIA.
JdeMoHcTpanum:

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

Tabmumer  u cxembl:  «Tumel  muTaHusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepreTuueckuii oomMen», «Xnopomiacry, «Dortocunres3», «Crpoenne JHK», «Crpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «l['eHermueckuid  kom», «Bupychi»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIWJla, Oaxtepuodaray,
«Permmukanus JJHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenue JIHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Moens cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe M HHIMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uki, WiM KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmmkanus — peakuust matpuuHoro cunteza JJHK. Crpoenune
XpOoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS W MHIWBUIYaTbHOTO PAa3BUTHUS
OpraHNU3MOB.

Henenne xnetrkn — muto3. Craaum mutosa. Ilporecchl, mpoucxonsduie Ha pas3HbIX
CTaAusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[Tporpammupyemasi TuOeh KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMSI OpPraHW3MoB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHHUS: JIeJIEeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHUE. VCKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYECHHE IS
CEJICKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIINYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimuye Ha craausx menosa. [loBemenne
XpoMocoM B Meiio3e. Kpoccunrosep. buonornueckuii CMbIC U 3HaUEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHUKU U SMYHUKH. OOpa3oBaHHME W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrnepMaTo3ouj,
SUIEKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKICTOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KHUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opranorenes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATBHOIO PAa3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazBute pacteHuil. OHTOreHe3 HBETKOBOIO PACTEHHUs: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «@OpMBbI pa3MHOXKEHHUS OPTaHU3MOBY, «/[BOITHOE OMIIOOTBOpEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHU», «JleieHne KIEeTKu
Oaktepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMb», «KIIETOUHBINH UK,
«Penmukanus IHK», «Muto3», «Menosy», «IIpsamoe u HenpsMmoe pasBuTue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MuUKporpenaparsl «CrepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Siueknerka muekonuTarouero», «KapuokuHe3 B KJIETKax KOpElIKa JyKa», MarHuTHas
MoJenb-anmmnkanms «/lenenue kietkny», moaens JJHK, moxens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PA0OThI:

Jlaboparopuas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHUYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKPOIIpENapaTax.

JlaGopatopnast pabora Ne 4. «/3ydyeHuwe CTpPOEHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopus pasButus reHetuku. Ponbs nuronorun u
HMOpHUOJIOTUN B CTAHOBJICHUU F€HETHKHU. BKi1ag poCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToapl TEeHETUKH (TMOpHI0JIOTUYECKUM, LHUTOT€HEeTHUYECKUM, MOJEKYISIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CMUMBOJIMKA, UCTIONb3yeMasl B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJelOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [.  MeHnaenem.
MonoruOpuaHoe CKpelrBanue. 3aKOH eIMHO-00pa3us TMOPHUIOB MepBOro MmokojaeHus. [Ipasuio
JOMHMHHMPOBAaHMs. 3aKOH pAacIUEIUIEHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemmMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOLIEe CKpellMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPEIEICHUs TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue mnpusHakoB. PaGora T. Moprana mno clemIeHHOMY
HacJe10BaHNI0 TeHOB. HapyllieHue cuemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'enernka nosa. XpoMOCOMHOE ONpEAEIEHUE M0JIa. AyTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHibl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJeACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KayeCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIU(PUKALIMOHHONW H3MEHYMBOCTH.

HacnenctBenHnas, wiy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAST M3MEHYMBOCTb.
Meiio3 ¥ TMONOBOM TpoIeCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
u3MeH4nBOCTh. Krnaccu¢ukanuss Myranuii: TreHHbIe, XpPOMOCOMHBIE, T'eHOMHbIE. YacroTra H



MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MmenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHUYUBOCTb.

I'enetnka uyenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealornyeckuii, OJIM3HELOBbI, IUTOrCHETUYECKUN, OMOXUMHUYECKHUH, MOJIEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eJIeHUE TEHOTUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIMPOBaHKE, B TOM uucie ¢ nomoiipio [11[P-ananusa. HacnencTBeHHbie 3a0oiieBaHus
YyelloBeKa: TreHHble Oosie3HH, OO0JIe3HHM C  HAcleACTBEHHOM IPeApacrooKEeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKH U JICUCHHUS] T€HETUYECKUX
Oone3Hel. MeauKO-reHeTUUECKOE KOHCYJIbTUPOBAHME. 3HAUEHHWE MEIULIMHCKOM TE€HETHUKHU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa.

JdeMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumodeen-
Pecosckmii, H. Y. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHUE M €r0 IUTOTEHETHUYECKas OCHOBAY,
«3aKOH pacuIeIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBre ajielIbHbIX T'€HOBY, «[ €eHeTHnYeCcKrue KapThl pACTEHUM, JKUBOTHBIX
u 4denoBekay, «l'eHeTuka nona», «3aKOHOMEPHOCTHU HACIEAOBAHMS, CLEIUIEHHOIO C MOJOMY,
«KapuoTunsl uyenoBeka © SKMBOTHBIX», «Bumgsl wu3MeHunBoctu», «MoaudukannoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTnka rpymnn KpoBu», «MyTalMoHHas
U3MEHYUBOCTbHY.

Ob6opynoBanue: MoAeTU-aNMIUIMKaIUM «MoHOruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHUEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpacKu Telna), repbapuit
«I"opox moceBHOW».

JlabopaTopHble U NpaKkTHYecKue padoThbl:

JlaGopatopHas pabota Ne 5. «/3yueHue pe3yslbTaTOB MOHOTMOPUAHOTO U JAUTHMOPUIHOTO
CKpEIIMBAaHUS Yy IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyeHne mMonuduKkanMOHHON U3MEHUYMBOCTH, TTIOCTPOEHUE
BapHallMOHHOTO psiZia U BapUallMOHHON KPUBO».

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

[TpakTrueckas padota Ne 2. «CocraBieHue U aHaIu3 POJAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa U Ipolecc. 3apoKICHHUE CENEeKIUU U fomecTukanus. Yuenue H. 1.
BaBunoBa 0 wLEHTpax MNPOUCXOXKIEHUS W MHOrooOpas3usi KyJIbTYpHbIX pacTeHui. LleHTpbl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpO/a, IITaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI U MHAWBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTeHui 1 kUBOTHBIX. OLleHKa 3KcTephepa. BIM3KOpoACTBEHHOE CKpeIlMBaHUuEe — MHOPUIUHT.
Uucrtas nwHusa. CkpenyBaHWe YWCTHIX JIMHWA. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacteennoe ckpemuBanue — aytOpuaunr. OtnanéHHas ruOpuauzanuss M e€ ycrexwu.
HcKycCTBEHHBIM MyTareHe3 U IIOJIy4YeHUE IOIUIUIONIOB. JIOCTHIKEHUS CEIEKLMM DPACTCHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss Kak oOTpacib MNPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennnix opranusmoB. Kierounas umxenepus. Knetounsie
KyJbTYpbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHHUE pacTeHU. KIIOHMpOBaHUE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiembl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

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

Tabmupel u cxembl: kKapta «LIeHTpbI MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylnbTypsl U KIOHHpOBaHUE», «KoHCTpyupoBaHue u mepeHoc
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBCHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHEe PAdOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CEJEKUIUU PACTeHHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035TUCTBO, JTa0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosOIMOHHAS OHOJIOTHS.

[IpeanocbuUIKM BO3HWKHOBEHHSI SBOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS TEOpUS U €€
MecTO B OMoj0ruu. BimsHue 3BONIOIMOHHOM TeOpHH Ha pa3BUTHE OMOJIOTHU U IPYTHUX HayK.

CBuzerenbcrBa 2dBoMOLUHU. [laneoHTONIOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETONHMCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznnuue GayH 1 Qiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIMyusl 3MOPHUOHOB PA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHM3MOB HAcCJEACTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopusa Y. JlapBuna. IIpeanocbulkM BO3HMKHOBEHMS JapBHHU3MA.
JIBIoKyle CHUibl  SBOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesN€HHas HW3MEHYMBOCTb, OOpbOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrernyeckas teopus 3Bosmonuu (CTO) u e€ 0oCHOBHBIE TIOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U IBOJIIOLUN.

JBuxyme cuiibl (akTopbl) 3BOJIOLUUK BHJIOB B Mpupoje. MyTalmoHHBIN mpolecc u
KOMOMHATHBHAsT W3MEHYUBOCTh. [lomymnsioHHble BONHBI M Jpeid reHoB. Mzomsuus u
MUTpaLus.

EcrectBennblii oTO0p — Hampaistomuil ¢daktop 3Bomonuud. PopMbel eCTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK Pe3yNIbTaT dBOJIONHH. [IpuMepsl TpUCTIOCOOICHMIT
y Opranu3MoB. ApoMop(h 036l U UIN0-3TATI TAIHH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.



MaxkposBomonus. PopMbl 3BOMIONUH: (QUIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HEeCIEeHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AxanTuBHas padaiusl.
JdemoHcTpaumuu:

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

Tabmunplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DPopMbl OOprOBI 32 CYIIECTBOBaHHEY,
«EcrecTBenHblii  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOroodopasue mopoj
JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas U3MEHYUBOCTHY, «ApoMopdo3bI»,
«Unnoanantauny, «O0mas aereHepauus», «JBrkymue cuibl 3Boitonuny, «Kapra-cxema
mapuipyra nyremectsus Y. Jlapuna», «bopwba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHISCKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3JIMYHBIMU TUIIAMH OKPAcKH, HAOOp IUIOJ0B U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAS MoJieNb «CTpOEHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOJIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
JKUBOTHBIX W PACTCHHI», Mojenb anmuiukanus «llepekpéct xpoMocom», BIaXHBIE Mpenaparbl
«Pa3Butue Hacexkomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlabopaTtopnast pabota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTOCOOIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEIIBHOTO XapaKTepay.

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

JloHayuHble TPEICTaBICHUS O 3apOXKACHUU KU3HU. HaydHble rHUmoTe3bl BOSHUKHOBEHUS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKkas SBONIONUS. AOWOTEHHBIM CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJronnK. HavanbHble sTansl Ouonorudeckoit somtonuu. ['unoreza PHK-mupa.
®dopMupoBaHUe MEMOPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH U UX
sBONMIOLMA. DOPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

Pazgutue xu3Hum Ha 3emie mno s3paM U nepuoaaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast dpel. [laneos3oiickas spa u €€ TEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUICKHUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

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

KaitHo3oiickas 3pa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIN, AHTPOIOTEHOBBIH.

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

CucreMa OpraHM4ecKOro Mupa Kak OTpa)k€HUE HBOJIOLHUU. OCHOBHBIE CUCTEMATHUYECKUE
TPYIIIBI OPTAaHU3MOB.

OBOJIOLMST  4YEJIOBEKAa. AHTpPOINOJOTHS Kak Hayka. Pa3BuThe mpencTraBieHUd O
MPOUCXOKICHUH YeNloBeKa. MeTo bl u3ydeHus: antponorene3a. CXo/ICTBa M pa3Inyuus YelloBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYHMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUil TPyla, MBILIICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEIbIi,
UenoBek npsmoxonsmuii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
HCKOMIAeMbIX OCTATKOB, BPEMsI CYIIIECTBOBAHUS, 00JIACTh PACHPOCTPAHEHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiickasi), Herpo-
aBcTpajoujiHas  (9KBaTOpUAIbHAsA), MOHTOJOWJHAs  (a3MaTCcKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEJCTABUTENICH YENOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBo uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

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

Tabmuner u cxembl: «Bo3aukHOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OpraHUYECKOTO
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOrO 4YelnoBeKay», «/IpeBHeiimme moam», «/peBHue moam», «llepBbie
COBpPEMEHHBIE JII0IN», «UelIoBeUecKre pach.

Ob6opynoBanue: wmynsiku «lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEepPBOOBITHOTO YesIOBEeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KOJUTEKIHs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3ydeHre MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUTCKITHSX ).

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

Tema 3. OpranusmMsbl U OKpYKaloIas cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pa3elbl dKOJOTMH. MeToAbl JKOJIOTHYECKUX
MCCIIeI0BaHMM. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs, IMOYBEHHas,
BHYTPHUOPraHU3MEHHasI.

Oxonoruueckue (akropsl. Kmaccudukamus skomorundecknx (GakTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIMOTECHHBIE. J[eCTBHE YKOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (akTOphl:  CBET, TEMIIeparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K ASHCTBHIO a0MOTHUYECKUX (PakTOpoB. brojgornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumabl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopmel. [lapazutusm, Koomeparus, MyTyaanu3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monynsanud. OCHOBHBIE TOKa3aTeNd TOMYJISIHH:
YUCJIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JluHamuka
YUCJIICHHOCTHU MONYJISALNUU U €€ PETyIIsIus.

JdemoHcTpaumnu:

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



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3eminy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH IOMYJISALUN
uHy30pun-Tyhenpkn», «lluiessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
oOUTaHUM».

JlaboparopHas padota Ne 4. «BinsHuEe cBETa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCay.

[TpakTrueckas padota Ne 2. «IToacUéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
pOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckue cucrembl (skocuctemsl). [lonsTne 00 sKocucTeMe U OHOreoleHo3e.
OyHKIMOHANbHbIE KOMIIOHEHTbl HIKOCHUCTEMBI: IPOAYLIEHTHl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB M TOTOK SHEPruHM B dKocucreme. Tpoduueckne (MHIEBBIE) ypOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeNd S3KOCHCTEMBI: Omomacca,
OPOAYKIMs. DKOJIOTMYECKHE NHpaMHJIbl: HPOMYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOHUMBOCTb, CAMOperysnus, pazsurue. CyKkueccus.

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

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocucTeMbl. buosnoruueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akTop ycToM4uBOCTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenune B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
Xusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak Ii100aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBeCHE U oOpaTHas CBs3b B Ouocdepe.

KpyroBopotbl BemecTB M OHWOTEOXMMHYECKHE ILHKIBI JJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NpUpOJIbl U yenoBeuecTBa. CoxpaHeHue 6MopazHooOpas3us Kak OCHOBA
ycroiftunBoctu Onochepsl. OcHOBa PaLlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCamMH U MX
ucnonb3oBaHue. JloCTHKeHUst OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Teraciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumebie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJOrHMuUecKas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jecay», «buoreHos
BooEMay, «ArporeHo3», «l[IpuMepHbIE aHTPONOTCHHBIC BO3ACUCTBUS HAa TPUPOLY»,
«BaxkHeime MCTOYHHMKHM 3arpsi3HEHUsT BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeifmias
cocrasistronas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHUKoOBbINA 3P hexT, «DPakTOpbI
PaaMOaKTUBHOTO 3arps3HeHust 6nocdeps», «O0mas ctpykrypa ouochepsn», «Pactpoctpanenue
XKu3HH B Onochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoga B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmiecTBay, Kouiekiiuu — «buorneno3y», «BpeguTennm — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpyniaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, N300paskeHIsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOITPAMMDBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUIA

Cormacao ®I'OC COQO, ycraHaBIMBaIOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4JaroIMMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MIPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buomxorusy BbIJCIICHBI
CIICYIOIME COCTABIIAIOIINAE: OCO3HAHME OOYYAIOIIMMHUCS  POCCHHUCKOH  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIpPEAENEHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, ILIeJCHANpPABICHHOE pPa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TMPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJIMYMe SKOJOTMYECKOTO IMPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTH LCJIM U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIngHocTHBIE pE3yiabTaTbl OCBOCHUA IMPECAMCTA «buomorusa» JOCTUTaKOTCA B CIAUHCTBC
yueOHOM M BOCIUTATENBHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecTBE MpPaBWIAMH W HOPMaMHU TOBEJEHUS M CIOCOOCTBYIOT MpOIIECCaM CaMOTO3HAHUS,
CaMOBOCITMUTAaHUA W CaMOPAa3BUTHUSA, PA3BHUTHUA BHYTpeHHeI\/JI Mno3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJEHHUIO, B3aUMHOIO
YBaXEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 U  TPaJUuUsaM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NpUpoae U OKPYKaroILe cpene.

JIngHOCTHEBIE PE3YIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTh M CHOCOOHOCTH OOYHaIOIUXCsl pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllUid, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPAJWIUOHHBIM IIEHHOCTSAM POCCHUMCKOTO  OOIIECTBa,
PACIIUPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTH B IMPOLCCCE pcain3alliid OCHOBHBIX
HaIpaBJE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’aaHcKoOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM TO3UIIMK  OOyYarOmIeTocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBa;

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

TOTOBHOCTH K COBMECTHOU TBOp‘-IeCKOfI ACATCIIBHOCTH IIPpHU CO3JaHUU y‘-Ie6HI)IX ITIPOCKTOB,
pPEIICHUN y‘-Ie6HI)IX 1 IO3HAaBATCJIbHBIX 3a/1a4, BBIIIOJTHCHUU OMOIOTMYECKUX SKCIICPUMCHTOB;,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIIGHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUUTBIBATH B CBOUX HeﬁCTBHﬂX HeO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3HBIMU YOEXKICHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMHU U COLIMATIbHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 33Jlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB NP 0OCYXJICHUH CITIOPHBIX BOTIPOCOB OMOJIIOTHYECKOTO COICPIKAHMUS,

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PoIMHOMN, ropaocTu 3a CBOM Kpai, CBOKO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOLJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJBI,
JIoCTXKeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHHCKUX Y4YEHBIX B CTAHOBIICHHE U Pa3BUTHE
OMOJOTUH, TOHUMAaHKS 3HAYeHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

ujciHas yOe)KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO | 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cya0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAIUIIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsl DCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHHUE SMOIMOHAIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPYECKOM JINYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbS H
3MOIMOHAIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alys 3J0pOBOro U 0e30MacHOro oOpasa KU3HU (370pOBOE MHUTAHUE,
COOJTI0/ICHNEe TUTUEHUYECKUX TPAaBUJI U HOPM, COaJaHCUPOBAHHBIM PEXKHUM 3aHITHH U OTIbIXA,
perynspHas ¢u3MYEecKas aKTUBHOCTH), OEPEKHOTrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JIFOJCH;

OCO3HAHUWE TOCJIEICTBUN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS aAJIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPYI0TIO0HE;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLMAIbHON HAIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATEeTbHOCTb;



UHTEpEC K pa3nuyHbIM chepam mpodeccuoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC IIIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;

7) IKOJI0OrH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNBITa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCIEICTBUM ISl OKPYKAIOIIEH CpeIbl;

0CO3HAHME TTI00AITBHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HCIIOJIb30BaTh MPHOOpETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHMS U yMEHUS
IpU pEIIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIE30BaHNEM (COOII0IeHUE
MpaBWJI TOBEJIEHUS B MPHUPOJE, HANpPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEeM, Orochepsl);

aKTUBHOE HENpUITHE JEHCTBUM, NPUHOCSIIMX BpEA OKPY)KaIOILIEH MPUPOAHON Cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKUE MOCIEACTBHUS MpPEeIIPUHUMAEMBbIX
NENCTBUI U IPeIOTBpAILATh UX;

HaJIUYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTMYECKOM KYyJIbTYphl, OIbITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOW M COLMAIBHON MpakTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON AESITeTbHOCTH IKOJIOTUYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs HAyKH M  OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JAMaliore KYyIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE S3bIKOBOIM M UNTATEJICKON KYJIBTYpPbI KaK CPE/ICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONOTHM KaK HAayKd, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MUpE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B MO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHu NpoodeM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTUMHU JUIsI COBPEMEHHOW LMBUIM3ALMU: 00eCreueHus
HOBOT'O YPOBHS Pa3BUTHsSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATbHOMY
HCTIOJIb30BAaHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B TMOJIYUYEHUU OMOJOTHYECKHX 3HAHUN B IENSIX MOBBIIICHHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KAaK COCTaBHOM 4YacTh (DYHKIIMOHATIBHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMoil pu U3ydeHUr OUOJIOTHH;

MOHUMAaHUE CYIIHOCTA METOJOB MO3HAHUS, MCHOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TONydyaeMble 3HaHUs s aHanu3a W OOBSCHEHUS SIBICHUUN
OKpY’KAloIIero MHUpa M MPOUCXOJAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O0OOCHOBAHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS ISl peIICHUsS
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIEHOCTH, TOTOBHOCTHh OCYIIECTBISITH NMPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWHA IO OHOJOTMHM B COOTBETCTBHHM C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «bHoJOrus» BKIIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXKIUCHUIUIMHAPHBIC
(MeXmpenMeTHbIE) 00LIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenr UKy METOAO0B MO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBIICHUE, TPOIECC, CHCTeMa, HAy4YHbIM (akT, MPUHIMI, TUIIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIeOBaHUEe, HAOIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJIbHBIC
yueOHble JeiCcTBUS (I03HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBanre (HYHKIMOHAIBHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETCHIUH OOYyYaroIIuXcs,
CIIOCOOHOCTh oOyuaromuxcs HCIOJIb30BaTh OCBOCHHBIE MEXIUCHUTTNHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBbIC JAEWCTBHUS B II03HABATEIbHOW U
COLIMAJIbHON IIPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1ajieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH ACHCTBUMMU:

1) 6a3oBbI€E JJOrHUECKHE AeHCTBUA:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh MpPHU OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOI'O MBIIIICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIIEHHs), pPacCKpbIBaThb CMBICHT OHOJIOIMYECKHX
MOHITUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU NOHSTUSIMH);

ONpEeAeNATh LEeIH JeATEIbHOCTH, 3ajaBasl HapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA A O0OBsCHEHHS (AKTOB U SIBICHUHM KHUBOMH
PUPOJIBI;

CTPOUTH JIOTUYECKUE PpaCCyKIEHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITh 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PacCMaTpUBAEMBIX SBICHHSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHMMA PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOIUXCS MaTepUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OLICHMBATh PUCKU MOCIEICTBUN AESTEIbHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH PAa0OTy B YCIOBUSX pPEaJbHOrO, BHUPTYaJBbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 0a30BBIE HCCIEN0BATEILCKHE AeliCTBHS:



BJIQ/IETh HAaBBIKAMHM y4€OHO-HCCIIEOBATEIBCKON U MPOEKTHOM AESITEIbHOCTH, HaBBIKAMU
paspenieHust nmpoodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pEeILIeHUs] IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIIPETAllNU, PEOOPa30BaHUI0 U NMPUMEHEHUIO B YUEOHBIX CHUTYalUsX, B TOM 4YHCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BATEIbHON NEATEIBHOCTU U
KU3HEHHBIX CUTYalLUsX;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpOBATh 3aj]ady, BBIJBUTATh
rTUnoTe3y €€ pelieHusl, HaxOAUTh AapryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJ]aBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

QHIM3UPOBATh IOJYYEHHbIE B XOJE€ pEUIeHMs] 3aJaud pe3yabTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABAaTEIbHYI0O U  IPAKTUYECKYl0  oOsiactu
KU3HEJCATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HJEH, NpPEUIaraTh OPUTHHAIBHBIE TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIeMBbI U 3a/1a4H, JOMYCKAIOLINE aJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nHpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodwus,
HAyYHO-MIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpOBaThb WH(GOPMALMIO pPA3JIMYHBIX BHJIOB U (GopM
NpEe/CTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dopMynupoBaTh 3ampoChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NpPH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

pUOOpETaTh OMNBIT HCHOJb30BaHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmbl, TAOIHUIbI, PUCYHKH U JIPYroe);

WCIIOJIh30BaTh HAyYHBINM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OHUOIOTHYECKOM
uHpopMaLKell: TPUMEHATh XUMHYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAaKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIB30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIQ/IETh HABbIKAMHU pAcClO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o01menue:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraeMoil 3aJadyd, YYUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa WIIH JUCKYCCUN);



pacro3HaBaTh HEBEpOAJbHBIE CpPEICTBA OOIICHUS, MOHUMATh 3HAYCHHUE COIMATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMSIT4aTh KOHQIUKTHI U
BECTHU 1E€PETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBHUS, NOHHMMAaTh HAMEPECHHS
JIPYTUX JIFOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY U B KOPPEKTHOU dopme
(bOopMyITUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAas IeATEeJIbHOCTh:

MOHMMATh ¥ UCIOJh30BaTh MPEHMYIIECTBA KOMAHJIHON W MHIUBUAYaTbHOW padOTHI IpU
pemeHn OMOIOTUYECKO MPOoOIIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLICHUH yueOHOM 3a/1auH;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH KaXKJOr0 YjIcHA KOJIJICKTHBA;

MPUHUMATh LETU COBMECTHOM JESTEIIbHOCTH, OPraHW30BBIBATH M KOOPIUHUPOBATH
JEUCTBUA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pPe3ybTaThl COBMECTHON paboThI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJAa M KaXKJIOr0 yYaCTHHUKA KOMaHJbI B OOIIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh MJIEH C IMO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPaAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

OByaieHHe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBHAMM:

1) camoopranusanusi:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS [UIS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyaIUsX;

BBIOMpaTh Ha OCHOBE OMOJOTHYECKHUX 3HAHHI IEJIeBbIe U CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUSX M TOCTYIKAaX MO OTHOLICHHWIO K >KMBOM NPHUPOJAE, CBOEMY 3IO0POBBIO U 3/10POBBIO
OKPY>KaIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMMO3HABATEIBHYIO JESITEIBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (GOpPMYyTUpPOBaTH COOCTBEHHBIE 3aJauyud B 00pa30BaTEeNbHON JEATEeIHHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

CaMOCTOSITEJIbHO COCTABJISIThH TUIAaH PEIICHHs MPOOJIEMBI ¢ YIETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacuMpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTH (POPMHUPOBAHUIO M TIPOSBICHUIO IMPOKOM APYAULIUU B Pa3HBIX 00JIACTSIX
3HAHMIA, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;



BJIAJI€Th HaBBIKAMU I10O3HABATEIbHON pe(uUIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
¥ MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, UCIOIB30BATh MPUEMBI pedaeKchu
JUISL OLICHKU CUTYaI[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [IPU aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OIIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C IMO3UIMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmetHble pe3ynbraThl ocBoeHUs nporpammbl COO 1o 6uosnoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT CrieluuuecKue s yaeOHoro npeamera «buoorusy HaydHbIE 3HAHHS, YMEHUS U
CHocoObl JEMCTBUIM 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHUJbI
NeSITEIbHOCTH 10 MOJIyYEHUIO HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAHUM B pPa3MYHbIX Y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KM3HEHHBIX CUTYalUsX, CBs3aHHbIX C Ouosoruei. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI IO ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, pyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeLLeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  MpeBpalleHHue DHEPruu), TIoMeocTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOHU3BEIECHUE
(penpoaykuusi), HacJI€ACTBEHHOCTh, K3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHHue u3jiaraTb OHOJIOTHMYECKHE TEOpUu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpaJIbHas JI0TMa MOJeKyIsipHOoi Ouonorunm), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usl U MPOUCXOXKACHUS KYIbTYpHBIX pacTteHuilt H. U.
Bagunosa), onpeaensTs rpaHUIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3anus M MpoBeIeHHE OUOIOTHYECKOrO
DKCIIEPUMEHTA, BBIIIBM)KCHHE THIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIELYEMbBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX IMOHSATHUH,
TEOPUM U 3aKOHOB, YMEHHE JI€J1aTh BBIBOJbI HA OCHOBAHUU IOJIyYE€HHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYLIECTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BEIIECTB U
MpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, ME03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUS, UHIUBUIYAIIBHOIO Pa3BUTHUS
opraHu3Ma (OHTOTE€HE3);

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, JIs1 IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C LIE€IbI0 00€CTIEUCHUS
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOIONOIB30BaAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TE€HETHYECKHE 3a/laddl Ha MOHO- U JUTHOpUAHOE
CKpelllMBaHKE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUIsl IpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIOJHATH JTAOOPATOPHBIE U MPAKTHYECKHE pabOThI, COONIIOIATh MpaBWIa MPHU
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILIEHHBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOi MH(MOpPMANNK, HAYYHO-TIONYJISPHBIE MaTEPHAIIbI), ITHUYECKUE ACTIEKTHl COBPEMEHHBIX
UCCJIEIOBAaHHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
OMOJIOTUYECKYI0 HMH(POPMAIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OUOJIOTHH.

[IpenMeTHbie pe3ynbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAay4YHOI'O 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PacKpBIBaTh COJICpKAHNE OMOJIOTMYECKUX TEPMUHOB M TIOHSITHI: BUJI, TIOMTYJISIHUS,
reHoOH/, DBOJIOLMS, MABWXKYIHME CUIbl ((PakTopbl) HBOJIOIMH, MPUCTOCOOICHHOCTD
OpraHW3MOB, BHUJI000pa3OBaHWE, JKOJOTHYecKHe (AKTOPhI, HSKOCUCTEMa, TMPOAYIICHTHI,
KOHCYMEHTBI, PeIYIICHTHI, IIETIH MUTaHK, SKOJOrHYecKas nupamuia, OuoreoreHos, ouocdepa;

yMEHHME Wu3/araTb Ouosnoruueckue Teopuu (dBoirounoHHass Tteopuss Y. JlapsuHna,
CHHTETUYECKAsi TEOPHs SBOJIOIINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiiieBoro cxoactea K. M.
bopa, uepenoBanus rmaBHBIX HampaBieHud W myted sBomonuu A. H. CeBepiioBa, yueHus o
ouoctepe B. U. BepHaackoro), onpeaensTs TpaHUIBl UX TPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHME BJaJIeTh METOJAaMH HayyHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOAEHHWE M ONHMCAHUE
JKUBBIX CHUCTE€M, TIPOLIECCOB U SIBJICHUHM, OpraHu3alus W TMPOBEJAEHHUE OUOJIOTHYECKOTO
DKCMIEPUMEHTA, BBIIBI)KEHHWE THIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHUH,
TEOPH ¥ 3aKOHOB, YMEHHE JIeJIaTh BEIBOBI HA OCHOBAaHUH TIOJIYYCHHBIX PE3yIbTAaTOB;

YMEHHUE BBIICTSATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUSI OMOJOTUYECKNX OOBEKTOB: BHJIOB,
HOMYJSAIUA, MPOJAYIEHTOB, KOHCYMEHTOB, pEIYLEHTOB, OHOr€OIEHO30B U HIKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BHUJI000pa30BaHus, MPHUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M MOTOKA SHEPTHUH B SKOCHCTEMAaX, aHTPOMOTCHHBIX U3MEHEHUH
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEHIECTB M OMOT€OXMMHYECKUX IIHKIOB B
ouocdepe;

YMEHUE TPUMEHSITH MOJTYYEHHBIC 3HAHUS 1T OOBSICHEHHUS! OMOJOTHYECKUX IMPOIIECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTUUECKUX PELICHUI B MOBCEIHEBHOM KU3HHU C LENbI0 OOecrieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHHS B OKpYXKAIOIIeW NPUPOAHON Cpelne, MOHMMaHWe HeoOXOIUMOCTU



UCTIONTb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PaLMOHAIBHOTO
IPUPOJIOTIONIL30BAHUS,

yYMEHHE peIIaTh 3JIEMCHTapHbIC OUOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYeCKue paboThl, COOIIOAATh MpaBWiIa MPU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATH W WHTEPIPETUPOBATH WH(POPMAIHMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOM WH(OpMAIMK, HAYYHO-NIOMYJSIPHBIE MaTepHanbl), paccMaTpuBaTh TIJI0OATBHbIC
IKOJIOTUYECKUE TPOOIIEMBI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HIO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIC IHMCBMEHHBIE M YCTHBIE COOOLIeHUs, 00001mas
Ouonormyeckyro HMH(GOpPMALUI0 H3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrposbuesie  IIpakrnyeckue
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 buonorus kak Hayka 2 0.5 Bubmmorexa [OK
https://m.edsoo.ru/7f41¢c292
2 JKuBbl€ CUCTEMBI I KX OpraHu3alus 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
3 XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41¢292
4 KusaenesTeapbHOCTD KIETKU 6 bubmmorexa [OK
https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 | bubnmnorexka HOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS M U3BMEHUHBOCTH 2 15 bu6nmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢c292
but6mmoreka [IOK
8 Peseperioe Bpems ! https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NporpamMMbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
1 DBOJOLMOHHAS OUOIOT U 9 1 bubmorexa OK
H https://m.edsoo.ru/7{41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 bu6moteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Oprauusmsl ¥ OK aronias cpena 5 1 bubmmorexa [OK
p pyxarotta cpei https://m.edsoo.ru/7{41cc74
4 Co00111eCTBA U DKOJIOTMYECKUE CUCTEMBI 9 bubmmorexa [OK
B https://m.edsoo.ru/7{41cc74
bubmmoteka [IOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7{41cc74
BHIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 14 0 )5

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koanvecrso yacos D1eKTPOHHBIE HU(PPOBLIE
Ne i/ Tema YpoKa Ko]—[Tpo,]n,]-[],[e HpaRanecxue oﬁpasosaTeJIbele
Beero padoTbI padoTbI pecypchl
bu6mmoreka [JOK
1 buonorus B cucreme HayK https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOIBI.
) [IpakTuueckas padorta Ne 1 0.5 bubnnoreka [JOK
«Mcnonp30BaHuE PA3IMYHBIX METOJIOB TIPH ' https://m.edsoo.ru/863e6122
W3YYCHUH OMOJIOTUIECKIX 0OBEKTORY
3 buonoruyueckue cucTemsl, IPOIECCH U UX bubnnoreka [JOK
U3y4yeHue https://m.edsoo.ru/863e6564
4 XUMUYECKUi cocTaB KJIeTKU. Boma u bu6mmoreka [IOK
MUHEpaJIbHBIE COJIN https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue OeIKoB Bubmiorexa LIOK
https://m.edsoo.ru/863e6b72
®epMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1
6 «3yueHne KaTamuTHIeCKOW aKTUBHOCTH 0.5 Bubmiorexa LIOK
https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasasbl)»
7 VYriaeBoapl. JIunuael bubmorexa [IOK
https://m.edsoo0.1u/863e¢6870
8 Hyxnennosbie kucnorsl. ATO Bubmiorexa LIOK

https://m.edso00.ru/863e6d5c¢



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

I/ICTOpI/IH N MCTOABI U3YUYCHUS KIICTKH.

bubmuoreka [JOK

9
Kinerounas Teopus https://m.edsoo.ru/863e6e88
10 KieTka xak megocTHas )KUBasg CUCTEMA
CtpoeHne 3yKapuoTHYECKON KIIETKH.
JIa0 oora Ne 2 «1
CrpocH KCTOK pactes AumOTIS BuGmorera LIOK
11 - i 608 1 Gaxte HII;I o MH;{ o CKOMOM ;{a 0.5 https://m.edsoo.ru/863e6ff0
p p g p https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOITperapaTax u ux
OITMCAaHUE»
12 OOMEH BEIECTB WA META00IN3M bubmmorexa [TOK
B https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 (0)) . X
OTOCHHTES. ACMOCHIHTES https://m.edso00.ru/863e7¢98
bu6mmoreka [IOK
14 D 1 00
HEPTETHHACCIIH OOMEH https://m.edsoo.ru/863e7aae
’KuzHeHHbIN MK KIETKU. [leneHue
y 13()16;1(2. Murto3. JlaboparopHas pabota Ne )s BuGmorexa LOK
«HabmroaeHe MUTO3a B KIIETKAX .
a https://m.edsoo0.ru/863e7dc4
KOHYHMKA KOPEIIKa JIYKa Ha TOTOBBIX
MUKpOTIperiapaTax
16 buocunres 6enka. Peakuus MaTpuuHOro bubnuoreka [IOK
CHHTE3a https://m.edsoo.ru/863e796¢e
bu6mmorexa [IOK
17 T —0 0
paticA HOCHITEs bestka https://m.edsoo.ru/863e796¢e
bu6mmoreka [IOK
18 H —
EKJICTOYHBIC (POPMBI KU3HH — BHPYCHI hitps-//m.eds0o.w/863¢7540
bu6nmoreka [JOK
19 @DopMBbI pa3MHOKEHUSI OPTAHU3MOB

https://m.edsoo.ru/863e81b6



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.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831¢e

bu6mmoreka [IOK

20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE MOJOBBIX KIETOK.

)1 OmnonorBopenue. JlabopaTtopHas pabota 0.5 bubnmuorexa [JOK
No 4 «M3yueHune CTpOCHHUsI TIOJTOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB Bubmiorexa LIOK

https://m.edsoo.ru/863e8436

” I'eneTnka — Hayka O HacJI€ICTBEHHOCTU U bubnnorexka [JOK
W3MEHYHUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIEI0BaHUs

24 an/I3HaK011:. MOHOFI/I6prHHOC bubmorexa OK

https://m.edsoo.ru/863e8878
CKpEILIBaHHE
JurudpuiHoe cKpeuBanyue. 3aKoH bubnuoreka [IOK

25
HE3aBHCHMOTI'0 HAaCJIEZJOBAHUS ITPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HACIEeIOBaHNE IPU3HAKOB.

Jlaboparopnas padota Ne 5 «3yuenue
26 pezynlz,TaTF;B MopHorI/I6pI/II[H0r0 I/}IIII 0.5 bubmmoreia LOK
https://m.edsoo.ru/863e8c60
JUTHOPUIHOTO CKPEIMBaHUS Y JPO30(HIIBI
Ha TOTOBBIX MUKpOTIpErapaTax»»

7 I'enetuka nomna. HacnegoBaHnue npu3Hakos, bubnnorexka HOK
CIEIUIEHHBIX C [IOJIOM https://m.eds00.1ru/863e8c60
W3menunBocts. Henacnencreennas
M3MEHYUBOCTH. JlaGopaTtopHast 11360Ta Ne Butmmorexa LOK

28 6. 3yuenne monudukaoHHOMN 0.5

W3MEHUYHUBOCTH, TOCTPOCHUE
BapHaIMOHHOIO PsAJIa U BapUALMOHHOU

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

KpHUBOW»

HaCJ'IeI[CTBCHHaSI U3MCHYHNBOCTbD.

79 Jlaboparopnas padota Ne 7. «AHanu3 1 0.5 bubnmoreka [JOK
MYTaIUi y Jpo30(HIIbI Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIperapaTax
bu6mmoreka [IOK
30 Tenerica weioseka ! https://m.edsoo.ru/863e8d78
PesepBHrlil ypok. O600111€HHE 110 TEMe
31 «HacnencTBeHHOCTE U U3MEHYUBOCTD 1
OpraHU3MOBY
bu6mmoreka [IOK
32 Cenekuns kak Hayka i Ipouece ! https://m.edscli).ru/863e9214
1 MeTtonsl 1 DOCTHXKEHUSA CEJIEKIIUN 1 bu6mmoreka [IOK
pPacCTeHHIA 1 KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorns Kak oTpacib MpPOU3BOICTBA 1 bubmorexa HOK
https://m.edso0o.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema YpoKa Ko]—[Tpo,]n,]-[],[e HpaRanecxue oﬁpasosaTeJIbele
Beero padoThI padoThI pecypchl
1 DBOJIIOLHS U METObI €€ N3YUEHUS 1 Bubmmorexa LOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3BuTHs npeacTaBiecHuii 00 1 bubnnoreka [JOK
3BOJIFOLUU https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Miricpoososronus ! https://m.edsoo.ru/863e9cle
[Tomynsimus Kak s1eMeHTapHasi €IuHUIA
4 BHJIa 1 3BoMronMHU. JlabopaTtopHas pabora 1 0.5 bubnnoreka [JOK
Ne 1 «CpaBHeHuE BUIOB 110 https://m.edsoo.1ru/863e¢99¢c6
MOP(}OIOrHuIecKOMY KPUTEPHIO»
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuorexa [IOK
(bakTOpBl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubmmnoreka [IOK
6 EctectBenHblit 0TOOp U €ro popmbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaTh! 3BONMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padota | 0.5 bubnuotexa [JOK
Ne 2 «Onucanue npucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
OpraHu3Ma 1 €€ OTHOCUTEIBLHOTO
XapakTepa
8 Hampasnenus n myty Makpo3BOJIIOLIMHT 1 Bubmiorexa LIOK
https://m.edsoo.ru/863e9cle
9 Heo6paTumocTs 3BoIIOLIUN 1



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

HcTopus xu3Hu Ha 3emile U METOABI €€

10
U3Y4YCHUS
1 I'MnoTe3bl NPOUCXOKACHUS )KU3HU Ha bubmuorexa [IOK
3emie https://m.edsoo.ru/863eaSa6
12 PazBuTue xu3Hu Ha 3emMJie 110 Hpam U bubnmuorexa [JOK
nepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOLIH
ACTUTEIFHOTO U KUBOTHOTO MHpA.
13 1;IpaKTI/IqGCKa;I pabota Ne 1 <<H3yli)IeHI/Ie 0.5 Bubmiorexa LIOK
g https://m.edsoo.ru/863ea8bc
MCKOMAEMbIX OCTATKOB PaCTEHUI U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHast cucTeMa OpraHu4ecKoro bubnuorexa [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmoreia LIOK
https://m.edsoo.ru/863eac2c
16 JBrxyue cuibl ((paKTopsl) bubnuorexa [IOK
aHTPOIIOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU DBOIIOLHNA YEJIOBEKA
18 Yenoseueckue pacsl ¥ IPUPOIHbIE bubnuoreka [IOK
ajlanTanyy 4eaoBeKa https://m.edsoo.ru/863eaea2
PezepHblil ypok. O60011€HNE 110 TEME
19 «BO3HUKHOBEHME U pa3BUTHE KU3HHU Ha
3emiie»
20 DKOJIoTus KaKk HayKa
Cpenpl OOUTaHUS U DKOJIOTHYECKUE bubnmoreka [JOK
21
(baxTopsl https://m.edsoo.ru/863eafec
” Abunornueckue paxtopsl. JlaboparopHas 0.5 bubnuorexa [IOK

pabota Ne 3. «Mopdomnoruueckue

https://m.edsoo.ru/863eb10e



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

0COOEHHOCTH pacTEeHHUI U3 Pa3HBIX MECT
oburtanusy. JlaboparopHas padora Ne 4.
«BnusiHEE cBETa HA POCT U Pa3BUTHE
YEPEHKOB KOJIEYyCa»

23 buotnueckue hakTopsl bubmorexa IOK
https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
24 nomyssitud. [Ipaktudeckas padora Ne 2 0.5
«[ToacU€T MIOTHOCTH MOMYJISILMI Pa3HbIX
BHUJIOB PAaCTEHUI»
25 Coo01ecTBa OpraHu3MOB — OHOIIEHO3 bubmmorexa [TOK
https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) bubmorexa OK
https://m.edsoo.ru/863eb46a
21| eonoassess mupsmme Contiors bitbnorera LIOK
skocHcTen. CyKieeors https://m.edsoo.ru/863ebSfa
28 IIpupoaHbIE S3KOCUCTEMBI
29 AHTPOIOTr€HHbIE SKOCUCTEMBI
30 buocdepa — rinobdanpHas 3xocucTeMa bubnnorexka [JOK
3emnn https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd 16
32 UYenoseuecTBo B Omochepe 3emnu
3 CocyiiecTBoBaHUE TPUPOIBI U bubnmoreka [JOK
YelI0BEYeCTBa https://m.edsoo.ru/863ebale
34 PezepHblil ypok. O600111€HUE TEMBbI

«COO6H.ICCTBE[ N 3KOJOTHUYCCKUEC CUCTEMBI»



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* buonorus. O6mas 6uonorus, 10 knacc/ CuBornazos B.U., Aradonosa 1.b., 3axaposa E.T.,
OOI1eCTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «JIPODAY»; AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenune»

* buosnorus / [laceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue /Ilox pen. [Taceunuka
B.B., Aknnonepnoe o6miectBo «M3narenscTBo «IIpocBemenue

* buonorus, 11 knacce/ benses JI.K., bopoaun [1.M., IpiMuui I'.M. u apyrue; noxa penakuuen
bensesa JI.K., Ipmvmuia .M., Akunoneproe oodmectBo «M3natenscTBo «IIpocBemnieHne»

* buonorus, 11 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u apyrue /Ilox pen.

[Taceunuka B.B., Akuronepnoe o6miectBo «M3marenbctBo «IIpocBemenne»

METOAUYECKHUE MATEPHAJIBI IUIA YYUTEJIA

O6mas 6uonorus. bazossiit ypoBens. 10-11 kinacc. Metoanueckoe nocodue

aBTopbl: [laceunnk Brnaaumup BacunbeBnd, JlokTop negarorn4eckux Hayk, mpogeccop, BUIe-
NPE3UJCHT U aKaJIeMHUK-CEKpeTaphb OTAeIeHNUs OMosIoruu U reorpapuu MexayHapoaHoii
aKaJeMUH HayK MeJarorndeckoro oopazoBanus, uiaeH-koppecnonaeHtT PAEH, IlIsenos 'ne6
['enHanbeBUY, K. e, H., JOUEHT Kadeapbl METOUKHU MPENoAaBaHus OUOIIOTUHN, XUMUHU U
skosiornn MI'OY, 3aM. nipencenartens LEHTPAIbHON PEAMETHO-METOANYECKON KOMUCCUH 110
61oJI0THH, COaBTOP y4EOHO-METOJMUECKOT0 KOMIUIEKTA 110 ONOIOTHH «JIMHUS KUZHI»

n3aaTrciibCTBa «HpOCBeH_IeHI/Ie»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
https://infourok.ru/

https://uchi.ru/






