MyHUIMITansHOEe aBTOHOMHOE 00Ieo0pa3oBarenbHoe yupexaeane «Cpemnasas obmeodpazoBaTelbHas ImKojga Ne
15 (MAOY COII Ne 15) mepenmenoBano B [lepBoypambckoe MyHHIHNAIFHOE aBTOHOMHOE
obmmeobpazoBarensHoe yupexnaeHne «Cpemsss oOmeoOpasoBatenbHas mkoida Ne 15 mmenn E.M. I'pummyna
(IIMAOY «COMI Ne 15»). ITocTtaHoBIeHHEe AIMHHHACTpAINH Topoackoro okpyra IlepBoypambsck ot 26.12.23 Ne
3565. Ha ocHoBanmm mpukasza aupekropa mkoimsl oT 26.01.24 Ne 27 TIMAOY «COII Ne 15» sBmsercs
npaBonpeeMHnkoM MAOQOY COII Ne 15. Hacrosimuii JTOKanbHBI HOPMATHBHBIM AaKT INKOJIBI SIBIISICTCS
nerctByromuM 11 [IMAOY COL Ne 15

MUHUCTEPCTBO NPOCBEINIEHUA POCCUICKOM ®EJIEPAIIUU

MyHuIIMNIAJIbHOE ABTOHOMHOE 00111e00pa3oBaTeibHOE YUpesKIeHne
«Cpennsis 001meodpasoBarebHas mkoJaa Ne 15
ropoackoi okpyr Ilepsoypasbck

Copnep:xaHue COOTBETCTBYET
benepanbHOK paboueii mporpaMme 1mo OMOJIOTHH

PABOYASA ITPOT'PAMMA

yueOHoro npeamera «buosorusi. ba3oBbiil ypoBeHb)

st ooydaromuxcs 10 — 11 knaccos



INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMMmsbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coiepxaHus yueOHoro mnpenmera «buonorus» cocraBuin:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3ynbTaToB OOyueHHUsi U TpeOOBAHUU K YPOBHIO MOATOTOBKH BBIMYCKHHMKOB, MOJOXKEHHUS 00
O0MMX LENSIX W MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obuiero odbpazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B IMO3HAHMU S>KUBOM MPUPOJBI M OOECIEYEHHH CYIIECTBOBAHMS YEJIOBEYECKOTIO
obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPE/IETICHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAaHUSI M Pa3BUTUS OOy4arOIIMXCS cpeacTBamMu y4deOHoro mpeamera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpPY, paclpeleieHue Io
pasgenam W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBAaTEIbHOCTh M3YUYCHUs Y4eOHOTO Marepuaia ¢
y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, TOTUKU 00pa30BaTEIHLHOTO MpoIlecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIMXCS.

B mnporpamme 1o OHONIOTMU TakKe€ YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpEeJIMETHBIM M NPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON I€ATEIbHOCTH/y4eOHBIX AEHCTBHI 00ydyaronmxcs mno
OCBOEHUIO COJIEpP KaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojaps dYemMy B HEH MPOCMaTpHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX ¢ (POPMHUPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
OpeJCTaBIeHUH O 370pOBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoii cpene. IlosToMy Hapsigy ¢ H3ydeHHEM OOMEOMOIIOTHYECKHX TEOPHH, a TaKkKe
3HAHUH O CTPOCHMHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH yJeNeHO BHUMAaHHE WCIOJIb30BAHUIO MOTYYEHHBIX
3HaHWH B TOBCETHEBHOM KM3HU IS PEIICHUs MPUKIAAHBIX 3a/1a4, B TOM YKCie: TPOPUIaKTUKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHHOCTH 4YElIOBEKa Ha COCTOSHWE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHUCTEM. YCHUJIEHHE BHUMaHMs K MPUKIAJAHOM HANpaBIE€HHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUSHHSI YCIOBUH JUIs pEIICHUS
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraet
dopmupoBaHHEe y O0YYarOIIUXCS CIIOCOOHOCTH aanTHPOBAaThCS K W3MEHEHHSM TUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero oOpa3oBaHUS 3aHUMaeT BakHoe mecto. OHa
oOecrieunBaeT (opMupoBaHUEe Yy OOYYalOIIMXCS TPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUpPOJIe, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBMS JJIA: TO3HAHUS 3aKOHOB YKMBOM TPHPOJIBL,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOILICHHUS K )KMBOH MPHUPOJIE U YETIOBEKY.

bonbmioe 3Hadenwe OWONOrHsT HMMEET TakKe JJIs pPElIeHUS BOCHMUTATENbHBIX U
Pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne
Oouosoruun obecreunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJbHBIX,
KOMMYHHUKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIBTYpHI, CIIOCOOCTBYET
MHTETpaly OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYrHMX y4eOHBIX MpPEIMETOB, B
4aCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MONOXKEHUS O MTpeJHa3HAUYCHUH YIeOHOTO



npenvera «buonorus» COCTaBUIM OCHOBY JUIS ONPEIENICHUs TOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM O0y4YaroIIuecs: JOJKHbBI
OCBOUTH 3HAHUS W YMCHHS, 3HAYMMBbIE JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllel NpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KMU3HU U MPAKTUUECKOU naesaTesbHOCTH. Ocoboe MECTo B 3TOM cHUcTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIe CIyKaT OCHOBOM i  (QopMHUpOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTUHE MHpa M IEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpXKaHUS y4eOHOro Marepuana B TporpamMmme Mo OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
J)KUBOM TPUPOABI, O €€ YPOBHEBOM OpraHv3aldd W 3BOJIOLMU. B COOTBETCTBMH C 3THM B
CTpYKType ydeOHoro npeamera «buonorus» BblIEICHBI CIEAYIONUUE COAEpKATEIbHbIC JINHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«IBOTIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U IIPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJQJICHUE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHHUI MCIONB30BaTh STU 3HAHUS AJISl TPAMOTHBIX JCHCTBUN B
OTHONIICHUH 00BEKTOB )KHUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenamera «buonorus» Ha 06a30BOM YpOBHE
obecreunBaeTcs peieHrueM CIeAYIOIMMX 3a/1ayu:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMBbl 3HAHUH O OHOJOTHYECKHX TEOpHUSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWiaX, CIYXKalluX OCHOBOW s (opMupoBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KApTUHE MHUpa, O METOAaX HAy4yHOTO MO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alIluH,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y 0OyYaromUXcsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanMu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YyUEHHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHSI OPTaHHU3alINN;

CTaHOBIIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBHON TIpPaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSACHSITH W OLICHUBATH SBJICHUSI OKPYXKAIOIIETO MUpPA >KUBOWU MPUPOABI HA
OCHOBaHWH 3HAHUU M OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHre y OOYJarONIUXCs YMEHUW WJUTIOCTPUPOBATH 3HAYCHUE OMOJIOTHYECKUX
3HAHUM B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCMHUTAHUE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBL,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOFIOACHUS STHYECKUX HOPM TMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJISi TOBBIIICHHUS YPOBHSI DKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B MOBCEAHEBHOM JKU3HHU JUJIST OIEHKH
MOCIIEACTBHI CBOEH NEATENHHOCTH IO OTHOIICHHUIO K OKpYXAloIlel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a001eBaHUH.

B cucreme cpemnero obmiero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEeIMETHOW o0nactu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojoruyd Ha 6a30BOM YPOBHE CPEIHET0 OO0IIero oOpa3oBaHUsI OTBOJUTCS
68 yaco: B 10 knacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 gaca (1 yac B Henento).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKON, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuHOI KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeToap!l o3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJaccuukanus, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00padOTKa JaHHBIX ).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonp3oBaHuE pa3iIMYHBIX METOJOB IpPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cuCTEMBbI M HX OPraHU3aIHA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouojoruu. OTIuYMe >KUBBIX
CUCTEM OT HEOPraHUYECKOW MTPUPO/IBIL.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIA, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTHYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

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

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMHU BOJBI M MUHEpAIbHBIX BelIEeCTB B KieTke. [logaepxaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHumbIe
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue karanuzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIA IIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. Otinuuss  QepMEeHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIaKTO3a) W TMOJMcCaxapuibl (Kpaxmal, TJIMKOTeH, IeJUTono3a). buonornyeckue QyHKIUU
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JUMHAOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. KierouHas Teopuss — mpuMep B3aUMOAECHCTBUS UAEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/Ibl U3yUEHHSI KIETKH.

KrneTka kak nenoctHas >xuBasi cucrema. OOIie MpU3HaKK KJIETOK: 3aMKHYTasl Hapy>KHast
MeMOpana, monekyibl [JHK kak renernueckmii ammapar, cucTemMa CHHTE3a Oerka.



Tumbl KJIETOK: JyKapHOTHUeCKass M mIpokapuoruyeckas. OCOOCHHOCTHM CTPOCHHS
MIPOKapUOTUUYECKON KIeTKU. KieTounas crenka 6akrepuil. CTpoeHHE SyKapUOTHIECKOW KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opranoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUUKH, KTYTUKU. DYyHKIMU OpraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue aapa: saepHas o00j0uKa, Kaproria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumMu:

[loptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lUlneitnen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B  HEXHUBOM MPHUPOAEY,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKHBOU ITPUPOJIE.

Tabmuel u cxembl: «llepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CtpoeHue MoneKkyisl Oenkay, «Ctpoenue GpepmenTtay,
«Hyxkneunossie kucnotsl. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKn», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHUE sIIpa KIETKU», «Y TIeBOABDY, «JIunuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
MU3MEpPEHM, YKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTopnast pabora Ne 1. «/3yueHue KaTaaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopnast padota Ne 2. «M3yueHue CTpOeHUS KIETOK PACTCHHM, >KUBOTHBIX M
OaKTepHii MoJI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. /KuzHeaeaTeIbHOCTH KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJISAIUS (TJIACTUYECKHM OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAaHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0O0Iu3Ma.

Tunber oOMena BerecTB: aBTOTPOoGHBIN U reTepoTpodHbi. Pons depmenToB B 00MeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (Ha3el (orocuHTe3a. Peakmuu ¢otocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [UI KU3HHU Ha 3emiie. BiausHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue Oakrepuu. 3HaUYCHHE XEMOCHHTe3a I JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KjeTke. PaciieruieHue  BEIIECTB, BBIICICHHE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTallbl SHEpreTnyeckoro ooMena. I'mukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. leHernyeckas unpopmarms u JIHK. Peanumzanus
reHeTu4YecKoi mHpopmaruu B KJIeTKe. [ €eHeTHYeCKUi KOJ M €ro CBOWCTBA. TpaHCKPUIIIIHS —
matpuunblii cuHTe3 PHK. Tpancmsanus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3€e OeKa.

Heknerounsle ¢opmbl xku3Hu — Bupychl. HMcropust otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu



pacTeHHii, )KUBOTHBIX U YelIOBEKa, BhI3bIBaEMbIe BUpycamMu. Bupyc nMMmyHoaeduuuTa yeaoBeka

(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKpHUIIMSA, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBaAHHIA.
JdemoHcTpaumuu:

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

Tabmupt u cxembl: «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctrpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «l['eHernueckuir  konm», «Bupycb»,
«bakrepnoparn», «Crpoenne u >ku3HeHHbIH 1uka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmkanuu «Y apoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHHe KIETKU», MoJieab cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uKi, WM KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilpomeccsl,
npoTekaromue B uHTEpdaze. Permmmkamms — peakuuss marpuuHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
HaOopbl. Xpomatuasl. Llutonornueckne OCHOBBI pa3MHOXKEHUSI U MHIUBUIYaIbHOTO PAa3BUTHUS
OpraHU3MOB.

lenenne xnerkn — muto3. Cramgum muto3a. [lpouecchl, MpoucXonslive Ha pa3HbIX
CTaAusAX MUTO3a. buonornueckuii CMbICII MUTO3a.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe W MoJioBoe. Buabl  Oecronoro
Pa3MHOXKEHHUS: JIeJICHHE HaJlBOE€, MOYKOBAaHHE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECoI0ro.

Meiio3. Craguu meio3a. [lporeccel, mpoucxoasmiue Ha cTagusx meiosza. [loBenenue
XpoMocoM B Meiio3e. KpoccuHrosep. buonornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losoBBIE Kene3bl:
CEMEHHHUKHU M sSuuHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30H,
AllIeKJIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl 3MOPHOHATBHOTO Pa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJIsIus,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE,
HenpsiMoe (JTMYMHOYHOE). BiusiHMe cpeisl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, COCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaNUN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmump! u cxembl: «DOpMBbI pa3MHOKEHUSI OPTAaHU3MOBY, «J{BOMHOE OTUIOJJOTBOPECHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHUE pacTeHHil», «JleneHne KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanus THK», «Muto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameToreHes y
MJIEKOIUTAOIINX U YeJIOBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3A).

ObopynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHTAIOLIETOY,
«Sineknerka miekonuraromero», «KapuoknHe3 B KIETKax KOpemika JyKa», MarHUTHas
Mo ieb-anrukanus «Jlenenne knetkny, monens JJHK, Moxens metadasHoii XpOMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaboparopHas pabora Ne 3. «HabmrogeHne MuTo3a B KIETKAaX KOHYHMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKPOIMPENapaTax.



JlaboparopHass pabotra Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciieicTBEHHOCTb M H3MEHYUBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasButruss reHetuku. Ponbs nuronorum u
SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKU. BKIIa[ pOCCHICKUX U 3apYOCKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTolbl TEeHEeTUKH (TUOPUIIOIOTUYECKUHM, LUTOTeHETHYECKU, MOJIEKYISIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckass CHMBOJIMKA, UCIIOJb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEAOBaHWS  MPU3HAKOB, ycTaHoBIeHHble [.  MeHaenem.
Mounoru0puaHoe ckpeluBanue. 3aKoH eIMHO-00pasusi TMOPUIOB MepBOro nokosienus. [Ipasuso
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpumHoe  CKpemMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAaHUSA. AHAJIN3UPYIOLIEe CKpellMBaHUE.
Hcnonb3oBaHne aHATM3UPYIOLIETO CKPEIIMBAHMS IJIs1 ONIPEIeTICHUs TEHOTHUITA OCOOH.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno cremieHHOMY
HAaCJIEIOBAHUIO I'eHOB. HapylieHne cuernieHns TeHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTH. | eHeTUYeCKHue KapThl.

['enetuka nosa. XpoMOCOMHOE OIpEACNICHUE 10Jia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mbl. HacnegoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIEACTBEHHAs U HAacleICTBeHHAs1. Poiib cpeibl
B HEHACIEJCTBEHHONW W3MEHUYMBOCTHU. XapaKTEPUCTHUKA MOIU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanuonHssiii psg u BapuannoHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencTBenHasi, Wiy reHOTUNHUYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAS M3MEHYHBOCTb.
Meiio3 © mMoNOBOM mponecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
M3MEeHUYNBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacToTa U
MPUYHHBI MyTaluid. MyTareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSOB B HACIEICTBEHHON
n3meHunBocty H. M. BaBunoga.

BuesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJIEKYJISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAelieHUEe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTHIUpPOBaHKWE, B TOM 4yucie ¢ nomompio [1I[P-anamm3a. HacnencrBennsie 3aboseBaHus
YyeloBeKa: TeHHble OoNe3HH, OONE3HM ¢ HACIEICTBEHHOW MpeapacroiioKeHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaTH4ecKue | TeHepaThBHble MyTanud. CTBOJIOBBIC KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MTPODUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-rTeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEIAUITMHCKOW TEHETHKU B
MPEIOTBPAIICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHU YEeTTOBEKA.

JdemoHcTpaumnu:

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

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHUYECKas OCHOBAY,
«3aKOH pacUICIUICHUS] M €ro IUTOTEHETHYECKass OCHOBAa», «3aKOH YHUCTOTBI TaMeT»,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AWUTUOPUTHOTO CKPEIIMBAHHS,
«Metio3y, «B3anmoneicTBre ajmielbHbIX T'€HOBY, «[ €eHeTHuYeCKnue KapThl paCTEHUM, JKUBOTHBIX
u 4yenoBekay, «['eHetuka mona», «3aKOHOMEPHOCTH HACJIEAOBAHMS, CLETUICHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKUBOTHBIX», «Buael wusMeHunBoctu», «MoaudukannoHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakxropay, «['eHeTnka rpymnm Kpou», «MyTalnMoHHAsS
U3MEHYUBOCTb.



O6opynoBanue: Monenu-amiukanun «MoHOruOpuaIHOE CKpermmBanue», «HemomaHoe
JOMHUHHpOBaHHE», «urubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu HOpMbl KPBUIEEB U OKPACKHU Tela), repdapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopnas padota Ne 5. «M3y4yenue pe3yabTaToOB MOHOTUOPUIHOTO U JUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHune MoauuKanMOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHanu3 wMyTanmii y Jpo30uibl Ha TOTOBBIX
MHKpOIpenapaTax.

[TpakTrueckas padota Ne 2. «CocraBieHre U aHAIU3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKInH U goMecTukanus. Yuenune H. U.
BaBwiioBa 0 IEHTpax NPOUCXOXKICHUS M MHOr00Opas3wsi KYJIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITaMM.

CoBpeMeHHbIE METObI CENEeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuid u kUBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOPOACTBEHHOE CKpEIIMBaHUE — MHOPUIAMHT.
Uucrtass nunug. CkpeumBaHue YHMCTHIX JUHUN. ['ereposuc, winu rubpuaHas cuia.
HepoacrBennoe ckpemuBanue — ayTopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUAOB. JOCTMKEHHS CEJEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JaHH
pexombunanTHoi JIHK u Tpancrenneix opranusmoB. Knerounas wumxkenepus. Kierounbie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHnpoBaHME BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTaHU3MOB. OKOJOTHYECKHEe U JdTudeckue mpodbremsl.. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JemMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypums, I'. JI. Kapnieuenko, M. ®@. l1BaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Pabotel akagemuka M. @. HWsanoBay, «llomummounus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

Okckypcusi «OCHOBHBIE METOJIbI U JIOCTHUKEHUSI CEJIEKIMU PACTeHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYI0 (epMy, COPTOUCIBITATEHHBIA y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBoJIIOLIMOHHAS OMOJIOTHSI.

[Ipennockuiku BO3HUKHOBEHHMS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIOIMOHHAA TEOpUs U €€
MecTO B OMOJI0rHH. BiMsHue 3BOMIOIMOHHON TEOpUH HA pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuaeTeIbCTBA HBOMIONMU. IlaleOHTONOrHYECKHE: IOCIEI0BATEIBHOCTE ITOSBIICHHS
BUJIOB B MMAJICOHTOJIOTMUYECKOW JIETOINCH, Tepexoanbie popMbl. buoreorpadudeckue: cxXoacTBo
U paznuure GayH U HIop MaTepUKOB U OCTPOBOB.

OMOPHOTIOTHYECKUE: CXOJCTBA M pa3IUyUsl 3MOPHUOHOB DPA3HBIX BHUIOB ITO3BOHOYHBIX.
CpaBHHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJOTHYHBIE, PyAUMEHTapHBIC OpTaHbI,



aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX MTyTel Yy BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. J[lapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JIBIOKylMe Cuibl  3BOJIIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBII 0TOOD).

Cunrernueckas teopus 3osmonuu (CTO) u e€ 0oCHOBHBIE TIOJI0KEHUS.

Muxkpossomtonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBuxkymue cuibl ((pakTopbl) 3BOJIONWU BHIOB B MpUpoje. MyTallMOHHBIN TpoIecc U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BOJHBI W JApeid reHoB. M3zomsauus wu
MUTPALUSL.

EcrectBeHHblif 0TOOp — Hampabistomuil ¢aktop 3Bosmonuud. PopMbl eCcTEeCTBEHHOTIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Bojtonuu. Ilpumepsl npucnocoOneHnit
y Opranu3MoB. ApoMop(h 036l U UIN0-3TATI TAIHH.

Bun u Bunoo6pazoBanue. Kputepun Buga. OcHOBHbIE (OpMBI BHI00Opa30OBaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

Makpospomonus. @opMel 3BoIOLMM: (UIeTHYECKas, JUBEPreHTHas, KOHBEPreHTHas,
napajuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaﬂ pa;maum[.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mronnep, A. H. CeBepuos.

Tabmunpel u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey, «3apoJbllin
MO3BOHOYHBIX KHUBOTHBIX», «ApxeonTepukcy, «QPopmMbl OOppOBI 32 CYIIECTBOBaHHEY,
«EctectBennbiii  oTOOp», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mopos
YKUBOTHBIXY, «[Tonynsumy, «MyTtannoHHas U3MEHYHBOCTDY, «ApoMop(o3bD»,
«Mmunoanantanun», «OO0mmas aereHepanus», «JIBwkymue cuibsl sBomonun», «Kapra-cxema
mapuipyra mnytemectBus Y. lapsuna», «bopwba 3a cymiectBoBaHue», «I[Ipucrnoco0reHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B1u1oo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIIOI0B U
CEMSH, KOJVNICKIIUA «HpI/IMepBI 3alIUTHBIX HpHCHOCO6J’I€HHI>i Y KUBOTHBIX», MOJCJIb «OcHOBHEBIE
HATPaBIIEHUS IBOIIOLUNY, 00BEMHAST MOJIeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX ).

buoreorpaduueckas kapra wmmupa, Koiekuus «DOpMbI COXpPAaHHOCTH HCKOIIAeMbIX
JKUBOTHBIX W pacTeHHil», Moaens ammukanus «llepekpéct XxpomMocom», BIaKHBIE MpernapaTsl
«Pa3Butne Hacekomoro», «Pa3Butme mArymku», Mukpomnpenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHnas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopnast pabora Ne 2. «OmmcaHue TPHUCTOCOOJCHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIIHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE KU3HU Ha 3emiie.

I[OHayIIHBIe OpCACTABJICHUA O 3apOKACHUHN KHU3HU. HaquHe THUIIOTE3bI BO3SHHUKHOBCHUA
KU3HM Ha 3emuie: aOWOreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONMSA. AOWOTEeHHBIN CHHTE3
OpTraHHUYCCKUX BCIICCTB u3 HCOPTraHNYCCKUX. 3KCHepI/IMCHTaHBHO€ MOATBCPIKACHUC
XUMUYECKON 3BoJtoniK. HavdanbHble 3Tanpl Ononorudeckoit sBostonuu. ['unmoreza PHK-mupa.
dopMupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBoumonHs. POpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.



PasButne xusHum Ha 3emsie 1o dpam u nepuogaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 3pel. [laneos3oiickas spa m €€ TEpUONbl: KEMOPHHCKHMA, OpPIOBUKCKHUM,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepucTUKa KIMMara M TIeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u KUBOTHBIX. [losBieHwme,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa)keHue 3BOJIOLUU. OCHOBHBIE CUCTEMATUYECKUE
CPYIIIBI OPraHU3MOB.

OBonronusi yelnoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXO0KICHUH YesloBeKa. MeToibl u3yueHus: antponorenes3a. CxoAcTBa U pa3anyus YeIoBeKa
U )KUBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuxymue cunbl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass HM3MEHYHUBOCTh H
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUN TpyAa, MBILUICHUE,
peub.

OcHOBHbBIE CTaJUU U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YesloBeK yMembli,
UYenosexk npsmoxondammii, YenoBek HeanaeprainbCckud, YemoBek pasyMHbld. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILLIECTBOBaHMS, 00JACTh pacnpoOCTpaHEHHs, 0ObEM T'OJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIINME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAlbHAsg), MOHTOJOWIHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJIEHHOCTH TMPEACTaBUTENEH YeNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Mumnep, I'. IOpu, Y. lapsus.

Tabmuipl 1 cxembl: «Bo3nukHoBeHUEe COTHEYHOM CHCTEMBI», «Pa3BUTHE OpraHMYEecKOro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi CUCTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMMYECKHUX YEpPT CTPOCHHUS
YeloBeKa U 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAlC€OHTOIOTUYECKUX HAXOJIIOK
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIOINUTEKA,
MUTEKAaHTPOIa, HEAHAEepPTalblla, KPOMAaHbOHIIA), CIENKHA WIH W300paKEeHHs] KaMEHHBIX OpyIuil
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHOoJIoTHYecKas: TabiuIa,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

[TpakTudeckast padota Ne 1. «3y4eHne MCKOMAEMBIX OCTAaTKOB PACTEHUH M KUBOTHBIX B
KOJUTEKLIUSX .

DKCKypcusi «IBOJIIOIUS OPraHUYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojyorusi Kak Hayka. 3ajadyd M pa3fesbl AKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
MCCJIEOBaHUM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3AylLIHas,  I[OYBEHHas,
BHYTPHUOPraHU3MEHHasI.

Oxonornueckue (akropsl. Kmaccudukamus skomorndeckux (akTOpPOB: aOMOTHYECKUE,
OMOTHYECKUE B aHTPOIOTeHHbIC. J[elicTBHE AKOIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

AlGuotnueckue  (QaxkTophpl:  CBET, TEMIlEpaTypa, BIAXKHOCTb. DoTomepuoausm.
[TpucnocoOeHns OpraHu3MoB K JeHCTBUIO aONOTHYECKHX (haKkTOPOB. bruonornyeckne puTMel.



buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHNA:  KOHKYpPEHIIHSA,
XHUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaau3M, KOMMEHCAIU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHE OHOTHYECKUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapPAKTEPUCTUKU MOMyJsiuu. OCHOBHBIE IIOKA3aTelId IONYJISALUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALNUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

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

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

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas padora Ne 3. «Mopdosnornyeckne 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padorta Ne 2. «Iloacuér mIOTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuworneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
IPOCTpaHCTBEHHasl, Tpopuueckas (mumieBasi). Bunpl-noMmuHanTsl. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 skocucreMe UM OUOreolEHO3E.
@OyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B dKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cerd. OCHOBHBIE IOKa3aTeNd 3KOCHCTEMBI: OHoMacca,
OPOAYKIMS. OKOJOTMYECKHE MHUpaMUAbL: TMPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
DKOCHCTEM: YCTOMYUBOCTD, CAMOPETYJIALHNS, pa3BuTue. CyKIecCHs.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOOo3KocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiumBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHoOc(epbl Kak II100aJbHONW 3KOCHUCTEMBI.
JnnaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

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

YenoseuecTBO B Onoctepe 3eminn. AHTPOIIOTeHHbIE H3MeHeHHs B onocdepe. [1odansHbIe
HKOJIOTUYECKUE TTPOOIIEMBI.

CocyecTBoBaHNE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3ns Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHANIBHOTO YIPaBICHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmumpl u cxembl: «Ilumesrie nienuy, «buoreHo3: coctaB u CTpykTypay, «IIpupomHbie
coobmiectBa», «llemn mnuraHus», «OKoJOrHMuUecKas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jeca», «buoleHo3
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBbIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxkHelmme HMCTOYHMKU 3arpsi3HEHUS BO3JlyXa M TPYHTOBBIX Bona», «llouBa — BaxkHeiimas
cocrasisttonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsii d3QpexT», «DaKTopbl
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «O0mas cTpykrypa 6uocheps», «PacnpoctpaneHue



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

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  cooOmiecTBay, Koyutekuuu — «buoneHo3», «BpeauTenum — BaKHEWIINX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIMHM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHs] OXPaHIEMbIX BUIOB PACTEHUH U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 110 BHOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00yJarIUMHUCS TIPOrpaMM CPEIHETo 00IIero o0pa3oBaHUs: JIMYHOCTHBIM, METAIIPEIMETHBIM U
PEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS HpeaMera «buosorus» BblIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHHE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH WU CaMOONPEIEICHUIO,
HAJIMYMEe MOTHBAUMU K OOyYeHUIO OHOJOTWH, IIeJICHANpPaBICHHOE pPAa3BUTHE BHYTPEHHHUX
yOeX)ACHHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUUECKUX TPATUIUN pa3BUTHUS
OMOJOrMYECKOr0 3HAHUS, FOTOBHOCTb U CIIOCOOHOCTh OOYy4aroUIMXcs pPYKOBOJACTBOBATHCA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTHYECKOTO 00pa30BaHMs, HAJIM4YHE SKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHMs IpeaMmera «buoyIorus» AOCTUraroTCs B E€OUHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COUMOKYJIbTYPHBIMU, UCTOPHYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, MPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCIIMTaHUs M CaMOPA3BUTHs, PA3BUTHs BHYTPEHHEM IO3WLMM JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUs K 3aKOHY U IIPABOIOPSNKY, YEIOBEKY TpyZa U CTaplIeMy ITOKOJICHHUIO, B3aUMHOI'O
YBaXEHUs, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClI€QUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickon denepannu, NpUpoae U OKPYKaroLEen cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JOMKHBI OTpaXKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHONW BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM I[IEHHOCTHBIX OpHEHTAlMi, ITO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUI, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
paclIMpeHue >KM3HEHHOIO ONBbITa M OIbITA ACSITEIBbHOCTH B IIPOLECCE peaTu3alMi OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBHON AEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MLMK  OOydalolmlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOT0 OOIIECTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATENbHOCTH MPU CO3JAaHUU YYEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IO3MLHMIO [0 OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JICHCTBUSX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKIEHUSMHU, KYJbTYPHBIMA EHHOCTSAMU U COLUAIBHBIM
IIOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
[IO3HABATEIIBHBIX W HUCCIIENOBATEIbCKUX 3aJad, YBAXUTEIBHOIO OTHOLICHUS K MHEHHIO
OTIIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

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

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:



c(OPMHPOBAHHOCTh POCCUICKOM IPa)KAaHCKOM NICHTUYHOCTH, TATPHUOTH3MA, YBAKEHHS K
CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH Inepen PoauHOMN, ropaoctu 3a CBOM Kpaid, CBOKO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUICHME K IIPUPOJHOMY HACIEAMI0 M NaMATHUKAM I[PUPOJBL,
JoCcTHXEeHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJIEHHWE U Ppa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTMH B IO3HAHUN 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00LIECTBA;

uzelHas yoex1€HHOCTh, TOTOBHOCTH K CIYKEeHHUIO U 3amuTte OredecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEN POCCUICKOrO HapoIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 IOBEJCHMUS;

CHOCOOHOCTh OLIEHUBATh CUTYAllMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOrO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O IIPUHSATHS LIEHHOCTEW CEMENWHOM >KM3HU B COOTBETCTBUU C TPAJULUSMU HapoOJO0B
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOLICHWE K MHpY, BKIIIOYAsl 3CTETHKY OBbITA, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIIECHUH;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3EUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHMIO B Pa3HbIX BHJAX MCKYCCTBA, CTPEMIICHUE IPOSBIIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHUMaHME U peanu3alys 3710pOBOro U 0e30macHoro odpasa *HU3HH (370pOBOE MUTAHUE,
coOI0ieHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXa,
perynsipHas (u3nueckass aKTUBHOCTH), OEpEeXHOro, OTBETCTBEHHOIO U KOMIETEHTHOIO
OTHOLIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TMpaBWJl HMHIWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30M1aCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEICTBUM M HENPUATHS BPEAHBIX MPUBBIYECK (YMOTPEOIEHUS aKOroJs,
HapKOTHKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HaHHE [IEHHOCTU MacTepCTBa, TPY10JII00UE;

TOTOBHOCTbH K aKTUBHOM AESITEIbHOCTH TEXHOJIOTMUYECKON U COLIMAJIbHOM HANIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMHPOBAaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylo
JESATEIIBHOCTB;

MHTEpEC K pa3inyHbIM chepam npodheccHoHaTbHOU AeATeIbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BHIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
YKU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYJIbTYphl: NPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUH ISl OKPYKAIOLIEH CPEIBL;

0CO3HAHME TTT00ATBHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0iIeM U IMyTel UX pelieHHs;



CHOCOOHOCTH HCIIOJIb30BaTh MPHOOpPETaeMble TIPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEILIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (COOII0AEHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Onochephl);

AKTHBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMUX BpEI OKPYKAIOLICH IPUPOLHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKUE MOCIEACTBHS MPEeAPUHUMAEMbIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HQJIMYME PA3BUTOrO HKOJOTMYECKOTO MBILIUICHUS, SKOJOTMYECKOH KyJIbTyphl, OIBITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJILHOM, KOMMYHUKAaTHBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKlu M OOLIECTBEHHOW TNPAKTUKM, OCHOBAHHOIO Ha JUalore KyjabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJILTYPHOM MHPE;

COBEpILEHCTBOBAHUE A3bIKOBON M UNTATEIBCKON KYJIbTYPHI KaK CPEeCTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
PaLMOHAJILHOTO HAyYHOTO MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOILEeM
MHUpe KaKk O €IUHCTBE IpPUPOAbI, YelOBeKa U oOmiecTBa, B IMO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTUMHU JUIsl COBPEMEHHON LMBUIM3ALMU: 0OecreueHus
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 II100aIbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoaa K yCTONdYMBOMY Pa3BUTHIO, PAllMOHATILHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B IOJIyUEHUU OMOJIOTMYECKUX 3HAHWW B IIEJISIX MOBBIIMICHUS O0O0IIen
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHMS SBJICHUUN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJIOTHMYECKUE 3HAHMS JJs pelieHus
npo6JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HaHHE IIEHHOCTH HAay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
MCCIIEOBATEILCKYIO ACSITENbHOCTh NHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIIOJIYY€HUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MeranpeaMeTHbIe pe3ysbTaThl OCBOSHHS y4eOHOTO mpeamera «BHOoorHsy BKIFOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCUUIUIMHAPHBIC
(MeXmpeMeTHbIe) 00IICHayYHBIC TIOHSATHS, OTPAKAIOIIHNE IIEJIOCTHOCTh HAYYHOW KapTHHBI MHPa
n CHGI_II/I(bI/IKy MCTOAOB IMO3HAHUA, UCITOJIB3YCMbBIX B €CTCCTBCHHBIX HAayKaX (BGH_IGCTBO, OHCPIus,
SIBJICHHE, TPOIECC, CHCTeMa, HAay4HBId (DaKT, MPHHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHue, HaOMIOEeHUe, U3MEpEHHe, HKCIEPUMEHT M JPYTuX), YHHUBEpCAJIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), 00CCIICUMBAIONINE



dbopMupoBaHre (QPYHKIIMOHAIHHONW TPAMOTHOCTH W COIMAIBHON KOMIETCHIIMU OOYYaroIIMXcC,
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXTUCIUTUTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MPAKTHKE.

MeranpeaMeTHbIe PEe3yJIbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro O0IIero o0pa3oBaHHS
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHWM 3HAHWUN MPUEMBI JIOTUYECKOTO MBIIIICHUS (aHAIN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIICISATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBSI3H C JIPYTUMU TIOHATUSIMU );

ONpEeNeNATh UENN ACATEIbHOCTH, 3a7aBas IMapaMeTPbl M KPUTEPUU HX JTOCTHIKCHHS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTHU C IIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHYECKUE TOHSITUS JJIS OOBsCHCHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYMU PAa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHUs TPOOIEMBI C YUETOM aHAlIM3a UMEIOIINXCS MaTepHaTbHBIX
1 HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OIICHUBATh PUCKH TOCIICICTBUN JCSITSILHOCTH,

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATENHCKON U MPOEKTHOW AESITeNTbHOCTH, HaBBIKAMU
paspenieHus mpooIieM, CITOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TOHMCKY METOJIOB
pellIeHus MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIC BHJBI JCSITCILHOCTH I10 TOJIYYCHUIO HOBOTO 3HAHUSA, €0
WHTEPIIPETAIIMU, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYalUsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIJICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33/Jaud B OOpa30BaTENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady, BBIABUTATh
TUTOTe3y €€ pelleHHs, HaXOIUTh apryMEHTHhI JUIS JIOKa3aTelIhCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS,

aHAJTM3UPOBATh IMOJNYYEHHBIE B XOJE pEIICHHs 3aJadd pPe3yJbTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OLEHHBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHAINIPABIICHHBI MOUCK TMEPEHOCA CPEACTB U CIIOCOOOB JICHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TEPEHOCHTh 3HAHWS B  [O3HABATENBHYI0O W  MPaKTUYECKyl0  00JiacTu
KH3HEEATCITLHOCTH;



yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTaTh HOBBIC WJEH, Ipeajaratb OPUTHHAJIbHBIC TMOAXOAbI M PEUICHMs, CTAaBUTH
Ipo0OJIEMBI U 3a/1a4M, JOIYCKAIOLINE aJbTEPHATUBHBIE PEILICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaAMH (TEKCTe y4eOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBApAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATM3UPOBAaTh HH(POPMALMUIO pa3IUYHBIX BHIOB U (opMm
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
Ouonoruueckoi nHGoOpMaIuu, HeOOXOAUMOI JIJIs BHIIIOJIHEHUS YUEOHbBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIbHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

UCTIOJIB30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYEeCKue, PU3NYECKue U MaTeMaTH4eCKHe 3HAaKU U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpYy, HCIIOIB30BaTh W MpeoOpa3oBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS W 3alIMTHl WHpOpMaNuU, HHOOPMAITMOHHON
0e30MacHOCTH TUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BceX cepax KU3HH, aKTUBHO y4acTBOBATh B TUAIIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIEHO BBITIOJHEHUs IIpeyIaraéMoil 3a/Jadd, YYWUTHIBAaTH WHTEPECH U
COIJIACOBAHHOCTh MO3ULUH IPYTUX YYACTHUKOB JMAJIOra W JUCKYCCUH);

pacrno3HaBaTh HeBepOasibHbIE cpencTBa OOLIEHUS, MOHUMAaTh 3HAUYEHUE COLHUAIbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallu, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHUMATh HaMEPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PelICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIMIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)K10T0 WiIeHa KOJUIEKTHBA;

NPUHUMATh TEId COBMECTHOW JEATENbHOCTH, OPTraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IIaH JEHCTBUHM, pacnpeAensTh poOJid € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJAa U KaXKJIOT0 y4aCTHUKA KOMaH/bI B OOLIUIl pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

Ipe/UlaraTh HOBBIE MPOEKTHI, OICHWBATh WJEH C TO3MLUU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh IMO3UTHBHOE CTPATETHUECKOE TIOBEACHHWE B PA3IHYHBIX CHUTYalHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCAIbLHBIMH PeryIaTHBHBIMM 1€l CTBHSIMU:

1) camoopranu3amnusi:



HUCIIOIB30BATh OMOJOTHYECKUE 3HAHUS JJIA  BBIABJICHUSA HpO6HeM U UX PpCHICHUA B
KU3HCHHBIX M YYCOHBIX CHTYaIHsX;

BLI6I/IpaTB Ha OCHOBE OMOJIOTHYECKUX 3HAHMI HCJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX
JEUCTBUSIX M MOCTYIKaX I10 OTHOLICHHIO K JKUBOH MPUPOJIE, CBOEMY 37I0POBBIO M 3I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYLIECTBIISITh [MO3HABATEILHYIO JESATEIBHOCTh, BBIBISATH HPOOICMBI,
CTaBUTh W (OPMYIHPOBaTh COOCTBEHHBIC 3a7ayd B 0O0pa30BaTECIbHON JCATEILHOCTH U
’KU3HCHHBIX CUTYaLUsIX;

CaMOCTOSITEJIFHO COCTaBIIATH IUIaH PELICHUs MPOOIEeMBbI ¢ Y4ETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHNUI;

JAaBaTb OICHKY HOBBIM CUTYyallUAM;

pacCIIMPSTh paMKU Y4eOHOTO ITpeMeTa Ha OCHOBE JINUHBIX MTPEAIOYTCHHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHMUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHUIA, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTENIbHbBII U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYallMsIM, BHOCHUTb KOPPEKTHBBI B JICSTEIbHOCTh, OLCHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HABBIKAMHU [MO3HABATEIILHOM PE(ICKCUHN KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHI
N MBICIIMTCIIbHBIX IMTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/If/'I, HCII0JIb30BaTh HpI/IéMLI pe(bJ'ICKCI/H/I
ISl OLICHKH CHTYalluH, BIOOpA BEPHOTO PEILICHUS;

YMETb OLICHUBATb PUCKHU U CBOCBPEMCHHO NPUHUMATD PCUICHUA 110 UX CHUKCHUIO,

NPUHUMATh MOTUBBI M aPT'YMEHTHI IPYTUX TPU aHAIIU3E PE3yIbTaTOB JIESATEIbHOCTH;

3) npuHATHE ceds1 U IPYrux:

NpUHUMAThH ce0sl, MOHUMast CBOM HEJOCTATKH U JIOCTOUHCTBA;

[IPUHUMATh MOTHUBBI U apT'yMEHTBI IPYTUX [IPU aHAJIA3E PE3YIbTATOB IEATEIbHOCTH;

NpU3HaBaTh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATH MU C MO3HMIIUHU JPYrOro YesIOBEKa.

IMPEAMETHBIE PE3YJIBTATHBI

[TpenmeTHbIe pe3ynapTaThl ocBoeHusl nporpammbel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOEGHMIO, HMHTEPHpPETAllMd U NpeoOpa3oBaHUI0 3HAHHM, BHJbI
JeSITeIBHOCTH 10 MOJYYEeHHIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKKe€ B pEaJbHBIX KU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX ¢ Ouosjorueil. B
nporpaMMe IpeaAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI M0 roJaM 00yUeHHs.

[IpenMeTHbIe pe3ynbTaThl OCBOEHMsI yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTUHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEeKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPAaMOTHOCTH YeJIOBEKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHITUMN: )KU3Hb, KIETKA,
opranusM, Merabonu3M (0OMEH BEIIeCTB M  MpPEBpalleHHWE DHEPruu), TOMEOocTa3s
(camoperynsauusi), ypOBHEBas  OpraHu3alMs KHUBBIX CHCTEM, CaMOBOCIPOM3BEIECHHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PAa3BUTHE;

yMEHUE u3jiaraTb OHOJOIMYECKHE TEeOpuu (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJibHas JI0TMa MOJeKyJsipHOoW Ouonorun), 3akonbl (I. Mennens, T. Moprana, H. W.



Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BaBuosa), onpenensars rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIaJeTh METOJaMH HAy4YHOTO NMO3HAHUS B OMOJIOTMU: HAOJIOJCHHE M OIMCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJIEHUH, OpraHu3alys M I[POBEJCHHE OHOJIOIMYECKOro
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyYE€HHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBO/Ibl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIECIATh CYHICCTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAapHOT U JYKapHoOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHa BEIECTB U
IPEBpAllCHHUs] SHEPTUU B KIETKe, (POTOCHHTE3a, IUIACTUYECKOIO U SHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, Pa3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHHE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTHMYECKHX IMPOIECCOB U
SIBJICHUH, /ISl IPUHATHUS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOMN KU3HHU C 1I€IbI0 00ecTIeYeHus
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpPM
IPaMOTHOTO IOBEJEHHUs B OKpYXawolleil NpUponHON cpene, MOHMMaHUE HEOOXOIMMOCTU
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM M OMOTEXHOJOTUH JJI palMOHaIbHOIO
IIPUPOIONOJIB30BAHUS;

YMEHME peIllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOIO CKpPEIIMBAHUS
JUISL TIpe/ICKa3aHusl HaclleJ0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOpPHbIE M MpPaKTUUYECKUue paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAaThb M HHTEPHPETHPOBATH HMH(OPMAIMIO OMOJIOTHYECKOTrO
COJIep’KaHusl, BKIIIOYAIOILIYIO ITICEBJOHAy4YHbIE 3HAHHUS M3 pa3jIMYHbIX HMCTOYHUKOB (CpelncTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepHalibl), STUYECKHE aCHEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJI0TUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/aBaThb COOCTBEHHbIE TIHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJIbKUX HCTOYHMKOB, TIPAaMOTHO HCIIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa Ul PelIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COJIEPKaHUE OMOJIOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMMYJISIINS,
reHO(OH[, HBOJIOLMS, JBIKYIIHME CHIIbl ((AKTOpPbI) OSBOJIOLUHU, MPHUCIIOCOOICHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, »JKOJOrMueckue (HaKToOpbl, HSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyIEHTHI, LIENH MUTaHUs, SKOJOrHYecKas nupaMuia, buoreomneHos, onocdepa;

yMEHHME Wu3araTb Ouosnoruueckue Teopuu (dBomounoHHass Tteopus Y. JlapsuHna,
CHUHTETHYECKasi TEOPHs IBOJIOIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apobiieBoro cxoactea K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. Cepepuosa, ydeHus o
6uocdepe B. . BepHasickoro), onpenensTb rpaHHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHUE BIa/eTh METOJaMM HAy4HOTO NMO3HAHUSA B OMOJIOTMU: HAOJIOJECHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
JKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXKIY HCCICIYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYECHHBIX PE3YyJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JICJIaTh BBIBOJbI HA OCHOBAHUU TOJYyYCHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIC TPU3HAKH CTPOCHUS OMOJIOTHYECKUX OOBEKTOB: BUJOB,
HOMYJSALUM, MNPOAYLHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U  HKOCUCTEM,



0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JIEHCTBHS SKOJIOTMYECKUX (aKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI€HHbBIX U3MEHEHUI
B 3KOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHYECKHUX LUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YEHHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
ABJICHUH, 111 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO O0ECTIeueHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM 6uosiorun Ui panroHaIbHOIO
[IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJOrMYECKHe 3aJlaud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOcHUcTeMax (LENH MUTaHus:);

YMEHHUE BBIOJIHATH JIAOOPAaTOpPHbIE M MpPaKTUUYECKUue paboThl, COONIOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb U HHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBoW HMHGOpMalMM, Hay4yHO-IOMYJSPHbIE MaTepualibl), paccMaTpuBaTh IJI00AIbHbIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IIMCHbMEHHBIE U YCTHbIE COOOILEHHUs, 00001as
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MNOHSTUMHBIN annapaTr OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne ni/m IporpaMmb1 Beero KOﬁHTpO.HbeIe H[%aKTH'ICCKHe 06PA30BATEILHBIC
padoThbI padoThI pecypcb
bub6nmoreka [IOK
! buonoris kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuvBble cucTeMBl U UX OpraHu3anus 1 buGnuorexa LIOK
https://m.edso00.ru/7f41c292
3 XHUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 PKH3HENeATELHOCTS KIIeTIH 6 https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHUE 1 HTHANBUAYATBbHOE Pa3BUTHE 5 1 bubmmoreka [JOK
OpTraHU3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHYUBOCTD 5 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
7 Ceneknusi opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHUHI https://m.eds00.ru/7f41¢c292
bubmmoteka IIOK
8 Peseperoe ppews 1 https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m IpOrpaMMBbL Beero KOﬁHTpO.HbeIe H[%aKTH'ICCKHe 06PA30BATEILHBIC
padoThI padoThI pecypcb
bubnunoreka LIOK
! IBOIOIHORHAs OuOTOrHA J 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bu6muoteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 buGnuorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ 9KOJIOTHIECKHAE CUCTEMBI 9 Bubmzorexa HOK
https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
> Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 2.5



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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
undgposbie
Ne ni/m Tema ypoka Beero KOHT%OJILHLIG HpaKTﬁnquKne 0GpazoBaTeNbHbIE
padoTsI padoThI pecypceb
bu6nmorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTtoibl mo3HaHUS KUBOU Mpupoabl. [IpakTuyeckas
2 pa60Tf1 Ne 1 «I/ICHOJH)SOBaHI/IIZ: é)aszfmqmﬁx METOJIOB IPU 1 0.5 bubmaorexa LIOK
- ' https://m.edso0.ru/863e6122
U3Y4YEHUU OMOJOTHYECKHX 00BEKTOBY
3 buosiornueckue cucremsl, MPOUECCH U UX U3YyYEHHE 1 Bubmiorexa LIOK
’ https://m.eds00.ru/863e6564

4 XUMHYECKUI COCTaB KJIeTKU. Boja u MuHepanbHbie 1 bubnnorexa [JOK
COJIH https://m.edsoo.ru/863e674e

bu6nunorexa LIOK

5 benku. CoctaB u cTpoeHue 6eJIKoB 1 https://m.edso0.ru/863e6b72
depMeHThl — OUOJOTHYECKUE KaTallu3aTOPHI.

5 JlaGopatopHas pabota Ne 1 «M3yuenue 1 05 bubmmoreka HOK
KaTaJIMTUYECKOW aKTUBHOCTH ()EPMEHTOB (HA MpUMEpPE ' https://m.eds00.ru/863e6b72
aMUJIa3bl WK KaTalasbl)»

bu6nmorexa LIOK

! YTIEBOIBL. Jiumue! 1 https://m.edso00.ru/863e6870

bubmmoteka IIOK

8 Hykneurosbie kucnotel. AT® 1 https://m.edso00.ru/863e6d5c

9 Hcropust u MeTopl U3ydeHus KieTku. Kierounast 1 bu6muoreka [JOK
TeopUs https://m.eds00.ru/863e6e88

10 Knerka xak nenocTtHas )KuBasg cucTeMa 1

11 Crtpoenune sykapruoTH4YecKon KiieTku. JlaboparopHas 1 05 bubnmnoreka [JOK

pabota Ne 2 «M3y4yeHue CTpoeHus KJIETOK pacTeHHi,

https://m.eds00.ru/863e6ff0



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0

YKUBOTHBIX, TPUOOB U OaKTEpHii 0T MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIMpENapaTax U UX OMUCAaHUE»

https://m.edsoo0.ru/863e716¢

bu6nunoreka LIOK

12 OOMeH BEmECTB WM META00MH3M https://m.eds00.ru/863e766¢

bub6nmoreka [IOK

13 PorocuTes. XemocuHTes https://m.edso00.ru/863e7c98

N bubmuorexa [{OK

14 JuepreTieckuii oomen https://m.edsoo.ru/863e7aae
JKu3HEHHBIN UMK KIETKH. [lenenne kiaeTku. MuTos.

Jlaboparopnas pabota Ne 3 «Habnronenue Mutos3a B bubmmorexa [JOK

15 0.5 .

KJIETKaX KOHYHMKA KOPEIIKA JIyKa Ha TOTOBBIX https://m.edso00.ru/863e7dc4
MUKpOIpenaparax»
bubmuoreka [IOK

16 buocunTes 6enka. Peakius MaTpuyHOTO CHHTE3a https://m.edsoo.ru/863¢796e

bubnunoreka LIOK

17 Tpancasus — Ouocuntes benka https://m.eds00.ru/863e796e

bubmuoreka [IOK

18 Hexnerounsie ¢hopmMbl )KU3HH — BUPYCHI https://m.eds00.ru/863¢7540

bubmmoteka IIOK

19 DopMBI pa3MHOKEHUS OPTaHU3MOB https://m.eds00.ru/863e81h6

https://m.eds00.ru/863e831e
. bubnunorexa LIOK

20 Meiios https://m.edso0o.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX KIIETOK.

21 OmnogotBopenue. JlabopatopHas pabora Ne 4 05 bubmuoteka [IOK
«3ydeHne CTpOCHMS MOJTOBBIX KJIETOK Ha TOTOBBIX ' https://m.eds00.ru/863e81b6
MUKpOTIpenaparax»»

22 NuauBuayaibHOE pa3BUTHE OPraHU3MOB bubmmorera [IOK

https://m.eds00.ru/863e8436

23 ['eHeTnKa — Hayka 0 HACJIEICTBEHHOCTH U bubnunorexa LIOK
W3MEHYMUBOCTHU https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HACJEAOBAHUS TPU3HAKOB. bubnuotexa [JOK

MonoruOpuaHOE CKpeIBaHNE

https://m.eds00.ru/863e8878



https://m.edsoo.ru/863e716c
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https://m.edsoo.ru/863e7540
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JuruGpunHoe ckpeuiBaHue. 3aKOH HE3aBUCUMOTO bubmmoreka [JOK

25 1 :

HACJICIOBAHUS [IPU3HAKOB https://m.edso0.ru/863e89a4
CuenneHHoe HaclieZJoOBaHUE TPU3HAKOB. JIabopaTtopHast
pabota Ne 5 «/3yuenue pe3yiabTaToB MOHOTHOPHIHOTO bubmmoreka [JOK

26 1 0.5 .

U TUTUOPUHOTO CKPEIIMBAHUS Y APO30(UIIBI HA https://m.eds00.ru/863e8c60
TOTOBBIX MUKpOIIpenapaTax»

27 I'enetuka nona. HacnegoBanue npu3Hakos, 1 bubmmoreka [JOK
CLICIJICHHBIX C II0JIOM https://m.eds00.ru/863e8c60
M3menunBocTh. HenacneacTBEHHAs U3MEHUYNUBOCTb.

Jlaboparopnas pabota Ne 6. M3yuenue bubmmoreka [JOK
28 . 1 0.5 .
MOIU(PUKAITMOHHOW N3MEHUYUBOCTH, TTIOCTPOCHUE https://m.edso0.ru/863e8efe
BapHAIIMOHHOTO psiZia U BapUAIIHOHHON KPUBO»
w | mmemsmeron e i | b5 BiSmoalox
C YAt y Jp ' https://m.edsoo.ru/863e8efe
MUKpOTpenaparax»
bubnunoreka LIOK

30 I'eneruia uenosexa 1 https://m.edsoo.ru/863e8d78

31 PesepsHblit ypok. O60011eHNE 110 TEME 1
«HacnencTBeHHOCTh M UI3MEHUHUBOCTH OPTaHU3MOBY»

32 Ceneknus Kak HayKa M IIpoLece 1 bubmoreia HOK

https://m.eds00.ru/863e9214

33 MeTo1bl M JOCTUKEHHUS CENEKIINU PACTEHUN U 1 bubmmoteka IIOK
JKUBOTHBIX https://m.eds00.ru/863e9214

34 broTtexHo0rNs Kak oTpacis IpOU3BOACTBA 1 bubmorexa LOK

https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
undpoBbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue p
Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
1 DBOIOLHS U METOJIbI €€ N3YUSHUS 1 bubmorexa LOK
t A ya https://m.edso0.ru/863ea20e
2 HcTopust pa3BuTHUs MpECTaBICHUN 00 YBOITIOINHI 1 bubmorexa HOK
PHAP pelt H https://m.eds00.ru/863e9570
bubnunoreka LIOK
M 1
3 HKPOIBOIIOLHA https://m.eds00.ru/863e9cle
[Tomynsius Kak d7IeMEeHTapHAs SIUHUIA BUIA U
4 sBosronuu. JlaboparopHas padora Ne 1 «CpaBHeHuHe 1 0.5 bubmorexa OK
' patopHas p i P ' https://m.eds00.ru/863e99c6
BUJIOB 110 MOP(OJIOTHYECKOMY KPUTEPHUIOY
bubmmoteka IIOK
1
) JIBuKy1iue cuibl (371eMeHTapHbIe (PaKTOPhI) IBOJIOLUN https://m.eds0o.ru/863eadad
. bubmuoreka [JOK
E 1
6 CTECTBHHEII OTOOP 1 ero Gopme! https://m.eds00.ru/863e9ed0
Pe3ybTaThl 3BOTIOIUH: TIPUCITOCOOICHHOCTh
OpraHu3MOB U BUA000pa3oBanue. JlaboparopHas padora bubmuoreka [JOK
! X 1 05
Ne 2 «Onucanue npucrnoco6JeHHOCTH OpraHu3Ma U e https://m.edsoo.ru/863e9fde
OTHOCHUTEIILHOTO XapaKkTepar»
8 HampapneHns 1 myTH MaKpOd3BOJIIOIINT 1 bubmorexa [TOK
P T P " https://m.edso0.ru/863e9cle
9 HeoOpaTuMoCTh 3BOTIONNN
10 Ucropus xu3Hu Ha 3emMiie U METObI €€ U3yUeHus
11 ['unoTe3bl MPOUCXOXKIACHUS )KU3HU Ha 3eMIle bu6muoreka [JOK



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
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https://m.edsoo.ru/863ea5a6
bubnunorexa LIOK

12 Pa3BuTHe %u3Hu Ha 3emiie [0 3pam U Meproam https://m.edsoo.ru/863ea6be
OcHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIHLHOTO U
13 KUBOTHOTO Mupa. [IpakTrueckas padorta Ne 1 05 bubmmoreka [JOK
«/3yueHne UCKOMmaeMbIX OCTATKOB PACTCHUH U https://m.edsoo.ru/863ea8bc
YKUBOTHBIX B KOJUICKIIHSIX)
14 CoBpemeHHast cucTeMa OpraHuYecKoro Mupa bubmmorexa LIOK
https://m.edsoo.ru/863ea48e
15 DBOJIOIKS YeTIOBEeKa (aHTPOIIOTEeHE3) ]r?'::[?sj?/l//lr?wfcli(si):)_.[g/§63eac2c
16 JBmxymie cuibl ((hakTOphl) aHTPOMIOTEHE3a ﬁ::fsn/y/lr?f::;;?g}; 63ead4d
17 OcHOBHBIE CTaJIUU IBOJIOLIUN YETIOBEKA
18 YenoBeueckue pachl U MPUPOIAHBIC aIallTAllUN YeIOBEKa bubmmorexa LIOK
https://m.edsoo.ru/863eaea?2
19 PesepBHblit ypok. O6o011eHNE 110 TEME
«BO3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIe»
20 DKoJIOTHs KaK HayKa
21 Cpenpbl oOuTaHus U S3KOJIOrHuecKrue (HakTopbl ]s::r?sn;//l;T:;(;?g}; 63cafec
Abuotnueckue (axropsl. JlaboparopHas padota Ne 3.
29 «Mopdonoruyeckre 0COOEHHOCTH PACTEHHI U3 Pa3HBIX 05 bubnnorexa [JOK
MecT obutanus». Jlaboparopuast padora Ne 4. «BnusiHue https://m.edsoo.ru/863eb10e
CBETa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa
bubnmnoreka [JOK
23 brotieckie GakTopel https://m.edsol_.[ru/863eb348
24 OKOJIOTUYECKUE XapAKTEPUCTUKHU MOMYJISALINH. 0.5



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

[Ipaktuueckas padora Ne 2 «IToacuér mioTHOCTH
HOIYJISALIMK Pa3HbIX BUIOB PACTCHUI»

bubnunorexa LIOK
25 Coo0rmiecTBa OpraHu3MOB — OHOIEHO3 1 https://m.edsoo.ru/863ebA6a
bubnunorexa LIOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edsoo.ru/863ebA46a
97 OCHOBHBIE TIOKA3aTEN SKOCUCTEMBI. DKOJIOTHYECKUE 1 bubmmoreka [JOK
nupamusl. CBoiicTBa skocucteM. Cykieccus https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIE 25KOCUCTEMBI
29 AHTpPOTIOTEHHBIE YKOCUCTEMBI
bubnunoreka LIOK
b — 1
30 nocdepa — raodanbHas SKocUCcTEMA 3eMITH https://m.edsoo.ru/863ebb5e
bubnunoreka LIOK
31 3aKOHOMEPHOCTH CYyIIeCTBOBaHUs Orochepsl 1 https://m.edsoo.ru/863ebd16
32 UYenosedecTBo B Onocdepe 3emin 1
33 CocymiecTBOBaHHE MPUPOJIBI M YEIIOBEUCCTBA 1 bubmmorexa [JOK
i pupoa https://m.edsoo.ru/863ebale
34 PesepBHblil ypok. O6061enne Temsl «Coob1iecTsa u 1
9KOJIOTHYECKUE CHCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 25



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







