MUHUCTEPCTBO IMPOCBEINIEHUA POCCUICKOM ®EJIEPAIIUU
MunucrepeTBo oopa3oBanusi U Hayku Pecny0iuku Komu
Ynpasienue oopaszosanusi MP "Ileuopa"

MOY " I'umuazusa Ne 1"

PACCMOTPEHO YTBEPXIEHO

MeroauueckuM 00bEIUHEHUEM Hupexktop MO "T'umnazus Nel"
yuuTenei 6uonoruu, reorpapuu u

XUMHH
3opekuna C.B.
IMTpuka3s Ne 355 (01-12)
PyxoBomurens MO 3emnsxosa T.C. oT «30» aprycra 2023 T.

IIporokon Nel ot «29» aBrycra 2023 r.

PABOYAS [IPOTPAMMA
(ID 573238)

yueOHoro npeamera «buoJsiorusi. bazoBbiii ypoBeHb»

115t ooyyatromuxest 10 — 11 kimaccos

Ileuopa, 2023



INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IUISl ONpeAeSICHUs
NOIX0/0B K (OPMHUPOBAHMIO COZepKaHUs YydeOHoro mnpenmera «buonorus» cocraBwIn:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ybTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0IIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAYCHWU B TMO3HAHWU >KUBOH MPHUPOJBI M OOECIEUCHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpe/IeieHbl OCHOBHbIE (DYHKIIMU MPOTpPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IeNAx, 00 oluieil cTpareruu 00y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH YydeOHoro mpenmera «buomorusy,
omnpezenseT o00s3aTeIbHOE MPEIMETHOE COJIEp)KaHUEe, €ro CTPYKTYpY, paclpeaeieHHe IO
paszenam W TeMaMm, PEKOMEHAYEMYIO IMOCIEeIOBaTeIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia ¢
Y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIINXCS.

B mnporpamme mno OHOJOTMM Tak)K€ YYUTHIBAIOTCS TPeOOBaHUSA K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MPEIMETHBIM pe3yinbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON JI€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYarOIIUXCS 110
OCBOEHUIO COJIEpP KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10—-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH MPHUHIIHUII
IPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAlMH  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIUICHHUS,
NPEJCTaBICHU O 3J0pPOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKarouleH
npupoaHoii cpene. IlosTomy Hapsigy ¢ u3ydeHHEeM OOMIEOMOTIOTHYECKUX TEOPHH, a TakKKe
3HaHUH O CTPOEHUU KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAONIUX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUW YJeNeHO BHUMAaHHE WCIOJIb30BAHUIO MOTYYCHHBIX
3HaHWI B TOBCETHEBHOM XKM3HU AJIs1 PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YHcIe: TPO(UIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS PKOJOTMUYECKH LIEIeco00pa3HOro MOBEACHUS B OKpYKaIOLIeW MPUPOAHON cpene,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATETHPHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHHS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOIUMOCTHIO 00ECTeUeHHs YCIOBUN JUTSl PEHICHUS
OJTHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas NpeArnoiaraer
dopmupoBaHrEe y O0YJarOIUXCS CIIOCOOHOCTH aaNnTUPOBAThC K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsI 3aHMMaeT BakHoe MecTo. OHa
obOecrieunBaeT (QOpMHUpPOBaHUE y OOYUAIOIIUXCS TPEACTABICHUNH O HAyYHOW KapTHHE MHpa,
pacmmpsieT ¥ 00001IIaeT 3HAHUS O )KUBOI MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MaéT YCIOBHUSA IS TO3HAHUS 3aKOHOB MKHBOW TNPHUPOJIBI,
¢dopMupoBanus (YHKIIMOHATIBLHOW TIPaMOTHOCTH, HABBIKOB 37J0pOBOr0 M Oe3omacHOro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bonmbioe 3HaueHWe OWOJIOTHST HMMEET TaKKe Ui pElIeHHWs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, CoUanu3au odyJaromuxcs. M3yyenne
Ouoaorun oOecrieunBaeT YCIIOBHS TSt dbopmupoBaHUs UHTEIUICKTYaIbHBIX,
KOMMYHHKAITIOHHBIX U WH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIBTYpBI, CIIOCOOCTBYET
UHTETpalui OMOJIOTHYECKUX 3HAHUHU C TMPENCTABICHUSIMH W3 JPYTUX YYEOHBIX MPEIMETOB, B
4acTHOCTH, (pu3uku, xumuu u reorpadun. Ha3BaHHBIE TONOKEHUS O MPETHA3HAYCHUH YIeOHOTO



npenMera «buonorus» CcOCTaBUIM OCHOBY Ul ONpENENICHUs MOIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACP KAHUS, TPEICTABICHHOTO B MTPOrpaMMe TI0 OHMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeameta «bruonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPBIM OOYYarOIIUECs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaYMMbIe sl (POpMUPOBaHMS OOLIEH KyJIbTYpPbI, OMpPEeIfioIne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCE/IHEBHOM KHU3HU U MPAKTHUECKOU nesTenbHOoCTH. Ocoboe MECTO B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT D3JEMEHTBHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHS
NPEJICTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMH OHMOJIOTHYECKOT0 00pa30BaHMs.

CTpyKTypHpOBaHHE COJECpXKaHUS y4yeOHOro Marepuajga B MHporpamMme Mo OuoJIoruu
OCYILECTBIICHO C Y4ETOM MPHUOPUTETHOTO 3HAUCHUS 3HAHHHA 00 OTIMYUTENBHBIX 0COOEHHOCTSIX
JKUBOM TpUPOJIBI, O €€ YpOBHEBOIl OpraHu3aliil U HBOJIIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4ueOHOro npenmera «bHoIOTus» BBIACIEHBI CIEIYIOIIUE COJIEpKATEIbHbIC JTMHUU:
«buonorus kak Hayka. MeToabl HAyYHOTrO No3HaHUs», «KieTka kKak OHONIOrHYeckas CUCTEMay,
«OpranusMm Kak Ouonorudeckas cuctema», «CucreMa U MHOrooOpa3ue OpraHu4ecKoro MHpay,
«OBOIIOLIUS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus yuebHoro mnpeamera «buosorusi» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
OOy4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH O00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX ITPOOIIEM.

Joctuxenue nenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTcs pelieHrueM CIeIYIOIMUX 3a1au:

OCBOCHHE OOYYAIONIMMHUCSA CHUCTEMBbl 3HAHUKW O OWOJIOTHYECKUX TEOpHUsX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJIaX, CIYXaIUX OCHOBOU uis (opMHupoBaHUS
IPEJICTAaBICHUH O €CTECTBEHHO-HAy4YHON KapTUHE MHpa, O METOJAaX Hay4yHOIo IO3HaHUS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSX KHBBIX CHCTEM Pa3HOIO YPOBHS OpraHHU3aluu,
BBIJIAIONTUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHUe Yy OOYYArOIIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYAIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaINM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMM HAayYHBIX B3IJISJIOB,
UJeN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIEHHME Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHUBATH SBICHUS OKPYXAIOIIEr0 MUpPA >KMBOW MPUPOIBI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHrue y OOYYarOIIMUXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOIOTHYECKHUX
3HAHUW B TMPAKTUYECKON JEATETHHOCTH YEJOBEKa, PAa3BUTUM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUI;

BOCIUTAHUE YOEXKIEHHOCTHM B BO3MOXHOCTM TO3HAHUS YEJIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IMMOCTH OEpEeKHOT0 OTHOUICHUS K HeH, COOIOIEHUs] STUYECKUX HOPM IpU MPOBEACHUU
OMOJOTUYECKHUX UCCIIEJOBAHMI;

OCO3HAHHE [IEHHOCTU OMOJOTHYECKUX 3HAHW JUIsl TIOBBIIICHUS YPOBHS SKOJOTHYECKON
KYJBTYpPHI, 17151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWUN U YMEHUW B TMOBCEIHEBHON JXU3HU NJS OIEHKH
MOCNEACTBUM CBOEH NEATeNbHOCTH IO OTHOIIEHUIO K OKpYXarollel cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOICHHE Mep NMPOPUITAKTUKH 3a00JI€BaHUMA.

B cucreme cpennero obmiero obpazoBanus «buosorusy, nzydaemasi Ha 6a30BOM YpPOBHE,
SBIISIETCSL O0SI3aTENBHBIM YU4EOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTu
«EcTecTBEHHO-HayUHBIE TPEAMETHI.

Jnis n3ydenus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEro OOIIero o0pa3oBaHHs OTBOIAUTCS
68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezneno).



COJEPKAHUE OBbYYEHUA

10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMM C OOLIECTBEHHBIMH, TEXHUUYECKUMHU U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(GopMHPOBAHNN COBPEMEHHON Hay4YHOU KapTHHbBI Mupa. CucreMa OMOJIOTHYECKUX HayK.

Metoapl Mo3HaHUA KUBOM MPUPOB! (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHUEe, H3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /Ixk. Yorcon u @. Kpuk.

Tabnuupl 1 cxembl: «MeTobl TO3HAHUS JKUBOW IPUPOABI».

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pas3IMYHBIX METOJOB IPU H3YYEHUU
OMOJIOrN4eCKUX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Ouonornu. OTIMYue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU TPUPOJBI.

CpoiicTBa OuwocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OHUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBIH, OPraHU3MEHHBIM,  MONYJALHUOHHO-BUIOBOM,
AKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKH KHU3HU», «YPOBHH OpraHU3aIMU KHUBOK
IIPUPOIBI».

O6opynoBanue: moaens Mosekyinl JJTHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHUE KJIETKH.

XHMMHMYECKUH  COCTaB  KIIETKH. XUMHYECKUE  DJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

@yYHKIMK BOJABl M MHUHEpaJIbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHue 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XHUMHUECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKINMN OETKOB.

®epMeHThl — Ounosiornyeckue KaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHBHBIA LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Ominuuss  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30Kcupu003a), Aucaxapuibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorndeckue QyHKIUN
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue Gynkuuu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUIHJIOB Kak
HMCTOYHUKOB YHEPIHH.

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

[{uronoruss — Hayka o kiuerke. Kilerounas Tteopus — mpuMep B3aWUMOJECHCTBHS UACH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas >xuBasi cuctema. OOmiye Npu3Haku KJIETOK: 3aMKHYTasl Hapy>KHas
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucTeMa CUHTe3a Oeka.



Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHrne 3yKapHOTHUECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, JKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (DYHKIIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJPHUH, IUIACTUIBL. [IpoucXokKaeHue MUTOXOHAPUA W IIJIACTHUL.
Bunapt mitactun. HememOpaHHbie OpraHOUIbI KIICTKU: pUOOCOMBI, KJIETOUHBINA LEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMI0B KIETKH. BritoueHusl.

SAnpo — peryasTopHblil HeHTp KiIeTkH. CTpoeHue aapa: suepHas 00004Ka, Kapuora3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. llneiinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJEY,
«Pacnpenenenre XMuMHUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuubr u cxemsl: «llepuoanueckas TaONMIA XMUMHUYECKHX JIIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHue MoieKkyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenue monekynsl ATD», «CtpoeHune 3ykapruoTHYeCKOn
KJeTkn», «CTpoeHue KUBOTHOM KiIeTKn», «CTpOEHHE pPACTUTENIbHOW KIEeTKu», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETK», «Y TIIeBOJbD», «JIunuasn».

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHME HAJIsl MPOBEACHHUS HAOIIOICHHUIA,
U3MEpPEHU, KCIEPUMEHTOB, MUKPOIIpENapaThl PaCcTUTENIbHbBIX, )KUBOTHBIX U OaKTepUaIbHbBIX
KJIETOK.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 1. «M3ydyeHHe KaTalUTUYECKON aKTUBHOCTH (DEpMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHUS KJIETOK DPACTECHHMH, >KUBOTHBIX M
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. JKuzHenesiTeIbHOCTb KJICTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPaHEHMsI BEILIECTB ¥ SHEPTrUU B IOHUMaHUU MeTabosn3Ma.

Tunbl o6MeHa BemiecTB: aBTOTPOGHBIA U rereporpodHbIif. Ponb depmeHTOB B 00MEHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
D¢ dexTuBHOCTH (hOoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HU Ha 3emuie. Briiusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCUHTE3UPYIOIUE OaKkTepuu. 3HAUYEHHWE XEMOCHHTE3a MJis KU3HMU Ha
3emue.

DHepreTHYecknidi OoOMEH B  KJeTKe. PaciieruieHwe  BemecTB,  BBIACIECHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTanbl sHepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuuHoro cunre3a. [enHernueckas wunHdopmamus u JHK. Peammzanus
TeHeTUYECKON HH(popMaI B KieTke. [ eHeTuuecKuid KoJ U ero CBOMCTBa. TpaHCKpHUIIIHS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Drtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oernka.

Hexnerounsie ¢opmbl xu3HM — Bupychl. HWcropus otkpeiTus Bupycos (. W.
WBanoBckuit). OcOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKJIA BUpycoB. bakrepuodaru. boneznu



pacTeHUi, )KMUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc umMmyHoepuITa 4eaoBexa

(BUY) — Bo3Oymurens CIIMJla. OOpaTHas TpaHCKpHIILUS, peBepTaza M HMHTErpasa.
[TpoduiakTuka pacpocTpaHEeHUs! BUPYCHBIX 3a00JI€BaHUI.
JdemoHcTpaumuu:

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

Tabmumer u cxembl:  «Tunmel  muTanusy, «Metabommsm»,  «MUTOXOHAPHUSY,
«OHepreTnueckuii oomen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢ynkunonupoBanue reHa», «Cunre3 Oenmka», «leHermyeckwii  Kon», «Bupyce,
«baktepuodarn», «Ctpoenne u ku3HeHHBbIA 1wk Bupyca CIIW[a, Oaktepuodaray,
«Permmukanus JJTHK».

O6GopynoBanue: moaenu-ammiukanuu «Yasoenue IHK u tpanckpunmus», «buocunres
oenka», «CTpoeHue KIeTKkn», Mosens cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M UHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounsnii 1uKi, WM KU3HEHHBIA MK KieTkd. WuTepdasza m muro3. I[Ipomeccsl,
nporekaromue B uHtepdasze. Permnmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuoOTHUIl. JMIIOMIHBIMA W TarIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum murosa. llpouecchl, mpoucxonsiive Ha pa3HbIX
CTagusaX MUTO3a. BHojornaeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@DopMBI  pa3MHOKCHHSI OPraHM3MOB: Oeclloyioe W  IOJIOBOE. Bwuabl  Oecronoro
pPa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAHHE OIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KJIOHHPOBAaHWE OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIUH.

[TomoBO€ pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIIOIOTO.

Meiio3. Craguu meito3a. I[lpoueccsl, nmpoucxojsuime Ha craausx menosa. [loBemenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICT M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loMoBBIE Kenesbl:
CEeMEHHUKHU U smyHuKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMeTr (CrepmMaTo30u,
ANIIeKIIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKICTOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpHUOHANBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPUOHAIIBHOTO PAa3BUTUS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJEHUE, TacTPYIISIus,
opranorenes. [ToctamOproHanbHOEe pa3BuTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (JIn4nMHO4YHOE). BinsHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuiel U cxeMbl: «DOpMBI pa3MHOXKEHHSI OPTaHU3MOBY, «/|BOITHOE OIIIOIOTBOPEHHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXXEHWE pacTeHUi», «JleneHne KIeTKu
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpOeHHE XpOMOCOMBI», «KIETOUHBINH ITHKI,
«Permmukanus JJHK», «Murtosy», «Meiosy, «lIpsimoe u Henpsimoe pa3Butue», «l ameToreHes y
MJIEKOMUTAIOIINX U YeNIOBeKa», «OCHOBHBIE CTAJUN OHTOTEHE3AY.

OOGopynoBaHue: MHKPOCKOI, MUKpomnpemnapathl «CrepMaTo30uAbl MIICKOITHUTAIOIIETOY,
«Siueknerka wmiekonurtarouiero», «KapuokuHe3 B KIETKax KOpEIlIKa JyKa», MarHUTHas
Moaenb-anrukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBL.

JlabopaTopHble U NIpaKkTHYeCKHe padoThI:

JlabopaTtopHnast pabora Ne 3. «HabmroieHne MUTO3a B KJIETKAaX KOHUYMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKPOIIpENapaTax.



JlaGopatopnast pabora Ne 4. «/3ydyeHwe CTPOCHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsieacTBEHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTMKH. Posib OMUTONOrMM M
SMOPHOJIOTHH B CTAHOBJICHUW I€HETUKH. BKIIa pOCCHICKUX 1 3apYOSKHBIX YUEHBIX B PA3BUTHE
reHeTuku. Meroabsl TEeHETHKHA (THOPUIOJOTUYECKUM, LHUTOr€HETHUYECKUH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOIb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJEIOBaHWS  MPHU3HAKOB, YycTaHoBieHHble [.  Mengenem.
MoHorudpuaHOe CKpelrBaHue. 3aKoH eIHHO-00pa3usi THOPUIOB MepBOTO MoKoJeHwus. [IpaBuio
JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. [mmore3a uumcToThl ramer. l[losHoe u
HETIOJHOE JOMUHUPOBAHUE.

JurnOpugHoe CcKpemmBaHUE. 3aKOH HE3aBUCHMMOTO  HACICOBAaHUS  IPHU3HAKOB.
[{uTOoreHEeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHATU3UPYIONIEE CKPEIIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIUBAHUS [JIsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacienoBaHue npusHakoB. PaGora T. Moprana no cremieHHOMY
HacJe10BaHUI0 TeHoB. HapyllieHue crienyieHus TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUeCKre KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEAeNIeHHE 10Jia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacnemoBanue NpU3HAKOB, CUEIUICHHBIX C
ITOJIOM.

N3MeHunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs. POb cpeabl
B HCHACJIEJCTBEHHOH HW3MEHYMBOCTH. XapaKTepUCTHKA MOJU(PUKAIMOHHON H3MEHUYHUBOCTH.
Bapuanvonsslii psn 1 BapuanuoHHas kpusas. Hopma peakunn npusHaka. KosinuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PHKAIIMOHHON N3MEHUYNBOCTH.

Hacnencreennasi, nii T€HOTHUIIMYECKAsl, M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHUYHBOCTD.
Meiio3 u TmOJIIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMOHHAs
n3MeHYMBOCTh. Kiaccudukanus myrtanuii: reHHbIE, XpPOMOCOMHBIE, T€eHOMHBIE. YacTtoTa u
MPUYMHBI MyTaluil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOM
m3menunBoctr H. . BaBumosa.

BresnepHas HacneICTBEHHOCTh U U3BMEHUYUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TeHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJEKYISIpHO-
reHetudeckuii. CoBpeMEHHOE OIpeACICHUEe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHPOBAHMHE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomorlpio I1[[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJIOBEeKa: TeHHble Oone3Hu, OO0Ne3HH C  HACIEACTBEHHON  MPEApaconoKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[Tpuntumnel 3M10pOBOTO 00pa3a >KU3HU, JUATHOCTUKH, MPODUIAKTHKYA U JICYCHUSI TEHETHUYECKUX
Oone3nell. MeanKO-TeHETHUECKOe KOHCYIbTHPOBAHHUE. 3HAYEHHE MEAMIIMHCKOW TEeHETHKU B
MPEIOTBPAIIEHUH U JICUCHUH TeHETHYECKUX 3a00JIEBaHHI YeTIOBEKaA.

JdemoHcTpaumuu:

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

Tabmumpl 1 cxembl: «MOHOTHOPHUIAHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunnoe ckpemmBanue», «lluTonorndeckne OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUS,
«Mero3», «B3anmMoaeiCTBUE alIENIbHBIX T'€HOBY, «I'eHeTHuecKrne KapThl PaCTEHUM, JKUBOTHBIX
u 4YenoBekay, «l'eHeTuka mojia», «3aKOHOMEPHOCTH HACIENOBaHMS, CIEMJIEHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHunBOCTH», «MoaudukamoHHas
W3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa Tpynmn KpoBu», «MyTarmoHHas
U3MEHYHUBOCTBY.



Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMHHHUpOBaHHE», «/lurubpuanoe ckpemmBaHue», «llepekpEcT XpomMocom», MHKPOCKON U
Mukpormnpenapar «J{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKPACKU Tena), repdapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas padota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTUOPUTHOTO U AUTHOPUIHOTO
CKpEIIUBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpOIpEnapaTax.

Jlaboparopuas pabota Ne 6. «M3ydeHrne MOANPUKAIMOHHON H3MEHYHBOCTH, IIOCTPOCHHE
BapHAIlMOHHOTO psJia U BapUAILIMOHHOM KPUBOI.

JlaGopatopnass pabora Ne 7. «AHamM3 MyTanmuid Yy Jpo30QHIBI Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka U Ipoliecc. 3apoKJIeHUe CeJIeKInH U goMmectukanus. Yuenne H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXICHUS U MHOrooOpaszus KyJIbTYpHBIX pacTeHui. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJa, IITAMM.

CoBpeMeHHbIE METOJbI CEJIeKIMU. MacCoBbIii U WHIUBUAYAIbHBIA OTOOPHI B CENEKIUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JMHUK. ['erepo3uc, wnm ruOpugHas cuia.
HeponctBenHoe ckpemmBanne — ayrOpumuHr. OtmanéHHas THOpHau3anus W e€  YCIeXH.
HckyccTBeHHBIH MyTareHe3 M IMOJTY4YeHHUE MONUILIOUIOB. J[OCTHIKEHHUS CeNeKIMU PACTEeHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonoruss kak oOTpacib MNPOM3BOACTBA. [ €HHas WHXXEHEpHUs. OTambl CO3/aHUs
pexomOunantHoil JIHK u Tpancrennsix opranusmoB. Knerounas wunxkenepus. Kiierounsle
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE Pa3MHOXKEHHE pacTeHuil. KiioHnpoBaHue BHICOKOIIPOIYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHME M dTudeckue mnpobiaemsl. I'MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpamuu:

[Toprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmunpel u cxeMmbl: kapta «LeHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JOMalIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Paborer akamemmka M. @. HWpanoBay, «llomumionaus», «OOBEKTHI
ouorexHonorun», «Kierounele KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M TEPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MyJIsSHKU TJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KyIBTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/BI M JIOCTHXKEHUS CEJEKLMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035IHCTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSL.

[IpeanocbUIKM BO3HUKHOBEHHUS! 3BOJIIOLMOHHONW TEOPUU. DBOJIIOLMOHHAS TEOpHUS U €€
MecTO B OroJoruu. BiusHue 3BONIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBHUIIETEIIECTBA DBOMIONMH. IlalleOHTONOTMYECKHE: ITOCIEIOBATENLHOCTh IOSBJICHHUS
BHJIOB B TaJICOHTOJIOTUUECKON JICTOMHCH, TTepeXxoHbie ¢GopMbl. buoreorpadgudeckne: cxoacTBoO
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHE: CXOJACTBA W paznyus SMOPHOHOB Pa3HBIX BHUIOB ITO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHbBIE, pPYAUMEHTapHbIE OpraHbl,



aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. IIpeanocbulku BO3HMKHOBEHMs JIapBHHU3MA.
JIBIOKyIMe CHJIBl  SBOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIPH
OTrPaHUYEHHOCTH PECYpCOB, HeonpeenéHHas HW3MEHYMBOCTb, OoppOa 3a CylIecTBOBaHME,
€CTECTBEHHBIN 0TOOD).

Cunretndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanysa kak eIMHULA BUAA U IBOJIIOLIUU.

JBmwxyume cuibl ((hakTophl) BOJIOLUM BUAOB B NpHpojae. MyTallMOHHBIM mpouecc u
KOMOWHATHBHAs HM3MEHUYMBOCTh. [lomynsiuonHble BONHBI W Jpelid reHoB. M3omsamus u
MUTIpanus.

EcrectBennblii oT1O0p — Hampaistomuid ¢aktop 3Bomonud. DopMbel eCcTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yiabTaT 3Bosonuu. IlpuMeps! npucrnocodnennii
y Opranu3mMoB. ApoMop(h03bl U UIMO0-aAATI TALIUH.

Bun u BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

MakposBomtonusi. @opmbl 3BOIIOLMU: (UIETUYECKAs,, TUBEPI€HTHAs, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxaeHne  OT  HECHNEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs paJgualius.
JdemMoHcTpaumMu:

[loptpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, O.
['exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuuer u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYyLIECTBOBaHHUEY,
«EcrectBenHsblii  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHorooopasue mnoOpoj
YKUBOTHBIX», «[Honmynsauumy, «MyTtannoHHas M3MEHUYUBOCTbHY, «ApoMOp(O3bD»,
«Manoanantamumny», «OO0mas nereHepanusy, «JBwxyme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsuna», «boppba 3a cymectBoBaHue», «lIpucnocodieHHOCTH
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHe», « IKOJIOTHIECKOE BUI000pa30BAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp TIIO/0B U
ceMsiH, KoJuteKuus «[Ipumepsl 3aIIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJIeNIb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJeNb «CTpOEeHHE TOJIOBHOTO MO3Ta IO3BOHOYHBIX .

buoreorpaguueckas kapra Mmupa, Koyiekius «DopMbl COXPaHHOCTH HCKOMAEMBIX
JKUBOTHBIX W pacTeHHil», Moaens anmiukanus «llepekpéct XxpomMocomy, BIaKHbIE IpenapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (GOpMbI KPbUIbEB U OKPACKH TEJA).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «Omnucanue npUCIOCOOJIEHHOCTH OpraHu3smMa u eé
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rMmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W IMaHChepMHs. XUMHUYecKas IBOJIONUS. AOHOTeHHBIH CHHTE3
OpraHMYECKHUX  BEIIeCTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBbHOE  MOJATBEPXKIECHUE
XUMHUYECKON IBOMIOIMKU. HauanpHble Tanel Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.



Pazeutne xu3Hum Ha 3emsie 1o Hpam M nepuodam. Karapxel. Apxeickas u
npoTtepo3oiickas 3pbl. llameo3oiickas spa u e€ mNepHoOAbl: KEMOpPHUICKHHA, OpIOBHUKCKHUH,
CUJTYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iicKas 3pa U €€ IepruoAbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zoiickas spa 1 €€ nepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
pPacTUTEIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U >KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OoTpa)keHue 3BOOUMUA. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIBI OPTraHU3MOB.

OBOJIIOIIMSL  4YEJOBEKAa. AHTPONOJOrMs Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKIECHNUHU YesloBeKa. MeTo bl u3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHNE YEIIOBEKA.

HBwxymme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHass W3MEHYMBOCTH U
ecTecTBeHHbIH 0TOOpP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: AaBCTPAJIONMUTEKU, YEIOBEK yMEIbI,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepranbckui, YenoBek pasymsbsld. Haxonku
MCKOMAeMbIX OCTATKOB, BPeMsl CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUsl, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUS.

Yenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BPOINEOHAHAs (eBpasuiickas), HErpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAsA  (a3MaTCKO-aMepuKaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncrBo uenoseueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. JlapBun.

Tabmune! u cxembl: «Bo3nukHoBeHne ColHEYHON cUCcTeMbl», «Pa3BUTHE OpraHMYecKOro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cHucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHME aHATOMUYECKUX YEPT CTPOECHUS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJEOHTOJOTMYECKMX HAXOJIO0K
MPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimne moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE JI0N», «UenoBeuecKe pacol».

Ob6opynoBanue: wmynsixku  «lIpoucxoxaeHne denoBeka» (OIOCTHI aBCTPAJONUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIN U300pakeHHs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIMEphl, pyOuia, ckpebdia), TeoXpoHOoJIornieckasl Tabnuia,
KOJUTEKIHs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Mpaktuueckas padora Ne 1. «/3ydeHue uckomaeMbIX OCTaTKOB PAaCTEHHUI M KUBOTHBIX B
KOJUICKIUAX».

OKcKypeusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeAUECKUN My3€eil).

Tema 3. Opranusmbl U OKpY Kalolas cpeaa.

DKOJIOTMSl Kak Hayka. 3aJadyd M paslelbl SKOJOTUH. MeToabl 3KOJIOTMYEeCKUX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs, IMOYBEHHas,
BHYTPHOPTaHU3MEHHAs.

Oxkonorudeckue ¢akrtopbl. Knaccudukarus skomormueckux (pakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBrE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AlOuotnueckue  (QaxkTOppl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucniocoOneHust OpraHu3MoB K JeicTBHIO a0noTHYeCKUX (pakTopoB. bruosornveckue puTMbl.



buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, xoomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHUYECTBO). AMEHCAINU3M, HEUTpaau3M. 3HaueHHEe OUOTHYECKUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MOmyisiiuu. OCHOBHBIE TMOKAa3aTedd MOMYJSLIUU:
YHUCICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JluHamuka
YUCIIEHHOCTH MOMYJISIIIUK U €€ peryJssiusl.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubl u cxemsl: kapta «I[Ipupoausie 30ub1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsmumny, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH MOMYJISIUU
uH}y30pun-Typenpkn», «llumessie memnm.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
oOUTaHUY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTiueckas padota Ne 2. «[loacuéTr MIOTHOCTH NOMYJIALNNA Pa3HBIX BUIOB PACTCHUN».

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbl.

CooOmiectBo  opranu3MoB  —  OuoneHo3. CTpykTypsl — OuoOleHO3a:  BHJOBas,
POCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonorudeckue cucrembl (dkocucremsbl). [lonsTe 00 »KocucTeMe U OHOTEOICHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopot BemecTB M HOTOK 3HEPrHH B JKocucTeMe. Tpoduueckue (MHUILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TIIOKA3aTeNd AKOCHUCTEMBI: Omomacca,
OPOAYKIHSI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Onomacchl. CBoMCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPETyJILusl, pazButue. Cykieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03&p M peK. ODKOocHCTeMa XBOWHOTO WU
HIMPOKOJINCTBEHHOTO JIeca.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocUCTeMBl. buosnoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6mocdepe. ['panuipl, coctaB U CTpyKTypa OHOChEpHI.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI0O0ATBbHOM 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouocpepe.

KpyroBopoTbl BemiecTB U OHMOr€OXMMHYECKHE ILMKIBI JIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuecTBo B Ouochepe 3emnn. AHTpoIoreHHbie u3MeHeHnus B onocdepe. ['nmodanpHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

CocymecTBoBaHM€e NpUPOJbl U yeraoBeuecTBa. CoxpaHeHue 6MopazHOo00pa3Hsi Kak OCHOBA
ycroifunBocty Onochepsl. OcHOBa PallMOHATBLHOTO YIPABICHHUS MPUPOTHBIMU peCypcaMi U UX
UCIOJIb30BaHue. JlocTukeHus: OMOIOrUH U OXpaHa MPUPO/IBIL.

JdemoHcTpaumuu:

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

Tabmuubl u cxemsl: «Ilumesbie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«DKOoCUCTeMa IIUPOKOJUCTBEHHOTO Jiecay, «DKOcUCTeMa XBOifHOro jeca», «buoienos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTeHHbIE BO3JIEHCTBUS HA MPUPOLYY,
«BaxkHeiime MCTOYHHMKHM 3arps3HEHHs BO3AyXa U TPYHTOBBIX BOJ», «IlouBa — BakHeiimias
cocTapisitomas 6uochepnr», «DakTopsl Aerpaganuu mousy, «llapaukoBeril 23¢dhexT», «DakTopbl
PaIMOaKTUBHOTO 3arpsi3HeHus: onocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue



XKu3HH B Onochepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yriepoma B Ouocdepey,
«KpyroBopot azoTta B Ipupoae».

O6opynoBanue: MO/eJIb-aNIUInKaus «Tunuuneie OHOLIEHO3BI», repOapuii
«PacturenpHble  cooOmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX
CEJIbCKOXO3SHUCTBEHHBIX  KYJIBTYp», TrepOapuu U KOJUIGKIMM pACTeHHH U JKUBOTHBIX,
IIPUHAIeKAILME K Pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
®Denepatiu, U300paXKeHUST OXPAHIEMbIX BUJIOB PACTEHHUM U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TMPOT'PAMMBLI 110 BUOJIOTI'MH
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA

Cornmacho ®I'OC COOQO, ycraHaBnuBalOTCs TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
00y4aroIMUMUCs NPOrpaMM CpeJHero oouiero oOpa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
MPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buoorus» BBIACIICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPENEIECHHUIO,
HaJIu4Yue MOTHBallUU K OGy‘-IeHI/IIO 6I/IOJIOI‘I/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXIeHUH JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHMX TPaIULUN pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYYaromuXcCs PYKOBOICTBOBATHCS B
CBOEH  JEATEIbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMM, MPHUCYILUMH  CHCTEME
OnoJoru4eckoro 00pa3oBaHUs, HaJMYME OSKOJIOIMYECKOI0 IPAaBOCO3HAHMS, CIIOCOOHOCTU
CTaBUTh LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnomnorus JOCTUI'alOTCA B CIAHUHCTBC
y4eOHOI W BOCHUTATENbHOM JESTEIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMU POCCHUHCKHUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKHUMU U NYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe MpaBWJIaMH M HOPMAaMU IOBEIEHHMS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHYTpeHHCﬁ no3uuuu JINYHOCTH, IMAaTpUOTU3MaA,
YBaKEHUs K 3aKOHY M IPABONOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJEHHIO, B3aUMHOTO
YBa)XEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€QUI0O W  TpaJuluUsaM
MHOT'OHaIMOHaIbHOTO Hapoja Poccuiickoit denepannu, npupoie 1 OKpyKarolien cpene.

JInuaOCTHBIC pPE3yiabTaTbl OCBOCHUSA yqe6H0ro npeamMera «buomorus AOJDKHBI OTpaXaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH
H03I/IIII/Ief/'I JINYHOCTHU, CHCTEMOH IOEHHOCTHBIX OpI/ICHTaHI/II\/JI, IMMO3UTUBHBIX BHYTPCHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
PACIIMPCHUEC KU3HCHHOT'O OIIBITA W OIIbITa ACATCIBHOCTH B IMPOLECCE pCain3allii OCHOBHBIX
HarpaBJIeHUH BOCIUTATEIbHON JeSITeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO O0IIEeCTBA;

OCO3HAaHHE CBOUX KOHCTUTYLMOHHBIX NpaB M OOS3aHHOCTEH, YBa)KEHUE 3aKOHA U
[IPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NEeATEIbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
PEIICHNN y‘I€6HI)IX U I1I03HaBaTCJIbHBIX 3a/la4, BBIITOJIHEHUN OMOJIOTHYECKUX SKCIICPUMCHTOB,

CIOCOOHOCTh  OTpeNeNsATh COOCTBEHHYIO MO3MILMIO 110 OTHOUIEHHIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JIGHCTBHAX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
BSaI/IMO,Z[eI\/’ICTBHH J'IIO)ICfI C pasHbIMHA Y6e)I(HeHI/I$IMI/I, KYJIBTYPHBIMU IEHHOCTAMU U COLIMATIbHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B TMPOLECCC COBMECTHOI'O BBIIMOJTHCHUA y‘Ie6HI)IX,
MIO3HABATENbHBIX M HCCIENOBATEIbCKUX 3a/1a4, YBaKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOIO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENBHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OPMHPOBAHHOCTh POCCUIMCKOM Ipa)k1aHCKOM MICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3bIK U KyJIBTYpPY, POIILIOE U HACTOSIIIEE MHOTOHALMOHAIBHOTO Hapoaa Poceuu;



IIEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIEAMI0 U TaMSATHUKAM IMPUPOIBL,
JoCTIKeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBJIIGHWE M pa3BUTHE
Ouosornu, MOHUMaHUs 3HAYCHHs OMOJIOTMH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYXEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0 HApOIa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCThH OLICHMBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM pOJUTEISIM, CO3/JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSTUS IEHHOCTEH CEeMEMHOMN KH3HU B COOTBETCTBUU C TPAAMIMSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOUICHHWE K MHpY, BKIIIOUYAsl ACTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

NOHMMaHHE YMOIIMOHAIBHOTO BO3/ICHCTBUS )KUBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMIICHUE IMPOSBIATH
Ka4ecTBa TBOPUECKOU JTMYHOCTH;

5) ¢usuyeckoro BoOCHMTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOIUOHAIBLHOIO 0J1arONoJIy Husi:

MOHMMAaHUE U peain3alus 3J0pOBOro U 0e30macHoro oopasa >KM3HH (30pOBOE MUTAHHE,
COOJIIO/ICHNE TUTHEHUYECKUX MPABWII M HOPM, COATAaHCUPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perynspHas (Qu3nMyeckas aKTHUBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY M IICUXHUECKOMY 3JI0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0€30M1aCHOTO
MIOBEJICHHS B CUTYAIIUSX, YTPOKAIOIINX 3/I0OPOBBIO U )KU3HHU JIFOJICH;

OCO3HaHME MOCIEJICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPEOJICHUS aKOroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYZly, OCO3HaHHE IEHHOCTH MacTepPCTBa, TPYIOIIO0HE;

TOTOBHOCTb K aKTUBHOMW JEATEIbHOCTH TEXHOJOTHUECKON U COLIMAIbHON HAIIPaBIEHHOCTH,
CIOCOOHOCTh ~ MHHUIMUPOBATh, IUIAHUPOBATb W CAMOCTOSITENIBHO  BBINOJIHATH — TaKykO
NesITebHOCTD;

MHTEpEC K Pa3NUYHbIM chepam MpodecCHOHAIBHOW NeATeNTFHOCTH, YMEHHE COBEPIIATh
0CO3HaHHBII BEIOOP OyayIeit mpodeccuu U peaTr30BbIBaTh COOCTBEHHbIE KU3HEHHBIE MIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOIEHUE K MPUPOJAE KaK UCTOUHUKY KHU3HU Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJIOIMYECKON KYIbTYphl: MPUOOpETEeHHE OIbITa IIAHUPOBAHUS
MIOCTYITKOB ¥ OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUH TSI OKPYKAIOIIEH CPEIIbI;

0CO3HaHME TTT00ATBHOTO XapaKTepa 3KOJOrMYECKUX Mpo0IeM U IMyTel UX pelieHus;

CIOCOOHOCTH HCIIOJIF30BaTh MPHOOpPETaeMble TP U3YUEHUH OMOJIOTHU 3HAHWS W yMEHUS
IOpU pEIIeHUH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM IMPHPOJIONONb30BaHHEM (coOmroaeHne
NpaBWJI TOBEJCHHUS B TPHPOJIC, HANPABICHHBIX HAa COXPAHEHWE PABHOBECHSI B JKOCHCTEMaX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEMPUSITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPUPOJHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJIMYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIbBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpPaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCS HMH B
[IO3HABATEJIbHONW, KOMMYHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKOMN AEATEIbHOCTH YKOJIOTUYECKOM HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 IO3HAHMA:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M OOLIECTBEHHOW IpPAaKTUKH, OCHOBAaHHOIO Ha JAMalore KYJbTYp,
CIOCOOCTBYIOLIETO0 OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPBI KaK CPEICTBA B3AUMOICHCTBH
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenuduku OHONOrMM Kak HAyKH, OCO3HaHHMA €€ poyiid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO NPEACTaBICHUs 00 OKpYKaroleM
MUpPE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN M pellieHUH IPOoOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LIMBWIM3ALMU: OOECIIeUeHUs
HOBOI'O YPOBHS pa3BUTHUsI MEIMILIMHBI, CO3/IaHHE NEPCHEKTHUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TOUCKA IMYTEH BBIXO/a U3 TI00ATBHBIX
9KOJIOTUYECKUX Mpo0seM U obecrieueHus nepexoa K ycTOMuMBOMY pa3BUTHUIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJIOTMYECKUX 3HAHMN B LIEJSIX MOBBIMIEHUS 0O0Iei
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu OnoIoruH;

NOHMMAHUE CYIIHOCTH METOJIOB IIO3HAHUS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh IOJydaeMble 3HAHUS JJIs aHalIW3a M OObBACHEHHs SBJICHUMN
OKpYXKaloIIero MUpa M MPOUCXOJAINIMX B HEM H3MEHEHUHN, yMEHHE JelaTb O00OCHOBAHHBIE
3aKJIFOYEHHUsT Ha OCHOBE HAy4yHbIX (AKTOB W MMEIOLIUXCSA JAHHBIX C LENbI0 MONyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISL peIleHUs
po0JieM B peasbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAaHHE IICHHOCTH HAayYHOH JEATENbHOCTH, FOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
HCCIJIEIOBATEIBCKYIO AESITEIbHOCTh HHAUBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 10 OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ylbTaTbl OCBOEHHUS yuyeOHOro mpeamera «buOJOrHs» BKIIOYAIOT:
3HauMMble Ui (POPMHpPOBAHUS MHPOBO33PEHHUS  OOYyYarOIIMXCA  MEXIUCUUIUIMHAPHBIE
(MexmpenMeTHbIe) O0LIeHayUHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(uKy METOJI0B IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHUs,
SBJICHHE, TpOIlecC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUIM, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeOBaHUEe, HAOIIOJEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJbHbIE
yueOHble NeiicTBUs (MO3HaBaTelbHbIe, KOMMYHUKATUBHBIE, PETYJIATUBHBIE), 00ECIIEUNBAOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH W COLMAIBHON KOMIIETCHIIMH OO0YyJaronuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOU U
COLIMAJIbHOW ITPaKTHUKE.

MetanpeameTHble pe3yJbTaThl OCBOCHHSI MPOrpaMMBbl CpeJHEro oOmero oopazoBaHUS
JOJIKHBI OTPAXKATh:



OnJaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /ICHCTBUAMM:

1) 6a30BbI€e JJOTHYECKHE TEHCTBHA:

CaMOCTOATENIbHO (OpPMYJIMpPOBAaTh M aKTyaJIM3MpPOBaTh IpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh IIPU OCBOECHUHU 3HAaHUM NPUEMBI JIOIMYECKOrO MBIIUIEHUs (aHalu3a,
CHHTE3a, CpaBHEHHMSA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPHIBATh CMBICHT OHOJIOIMYECKHX
HOHATUH (BBIIENIATh UX XapaKTEPHbIC IPU3HAKH, YCTAHABIMBATh CBSI3U C JPYTUMHU ITOHIATHUAMHN);

ONpEAENATh LEIU JEATEIbHOCTH, 3ajaBasi IapaMeTpbl U KPUTEPUHM HX JOCTUKEHHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

UCITIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA AN OOBsACHeHHS (AKTOB W SIBICHHH KHUBOMH
HIPUPOIBI;

CTPOUTh JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIEC, JACIyKTHUBHBIE, IO aHAJOIHH),
BBISBJISAT 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PACCMATPUBAEMbIX SIBJICHUAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

HOPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJICTaBICHUs CYLIECTBEHHBIX CBs3€il U
OTHOIIICHUN B M3y4YaeMbIX OMOJOTHYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUYMM PAa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabarbIBaTh IJIAH PEUICHUS MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJHTATOB LIEJSM,
OLIEHUBATh PUCKH MTOCIIEICTBUI e TEIbHOCTH;

KOOPJAMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSIX pPEAJbHOr0, BHUPTYaIbHOIO U
KOMOMHUPOBAaHHOTO B3aUMOACHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHS:

BJIQ/IETh HaBbIKAMM y4€OHO-HCCIIEOBATEIbCKON U MPOEKTHOM AESITENbHOCTU, HaBbIKAMU
paspernieHus 1npoodisieM, COCOOHOCThIO U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHHs MPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOI0OB IMO3HAHUS;

WCIIOJIb30BaTh Pa3JIM4YHbIE BBl ACSITEIBHOCTH II0 IOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEpIIpETallUY, MPeoOpa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COLIMATIBbHBIX POEKTOB;

(dbopMupOBaTh HAyYHBIH THI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
HOHATUSMH U METO/IaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTENIbHOW ACSITEIBHOCTU U
KU3HEHHBIX CUTYaLlUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJM3UpOBaTh 3aJadyy, BbIABUIATH
TUIOTE3y €€ pelIeHMs, HaxOOUThb AapryMEHThl Ui J0Ka3aTelbCTBAa CBOMX YTBEPXKICHUU,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJTM3UPOBaTh IOJyYEHHBIE B XOJ€ pELIeHWs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh 1EJICHAIIPABICHHBIN MOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
po¢eCCHOHATILHYIO Cpeay;

yMETh IEpPEeHOCUTh 3HaHWs B [IO3HABAaTEJbHYI0O U  MpPaKTUYECKyl0 oOsactu
KU3HEJEATEIIBHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WJEH, MNpeUlaraTh OpPUTMHAIBHBIE MOJXOAbl U PEUICHUS, CTaBUTh
po0JIeMBbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nHpopManmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAX HMH(popmanuu (Tekcre yueOHOro mocobws,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX



0a3zax maHHBIX, B MHTepHeTe), aHAMM3UPOBaTh HHGOPMAIMIO PA3IMYHBIX BHUIOB U (Qopm
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENIPOTUBOPEUYUBOCTH;

dbopMynupoBaTh 3ampochl U NPUMEHATh pa3jMYHbIE METOAbI IpPU IOHCKE M O0TOOpe
O6unonornyeckoit nHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YUEOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OPMY TPEACTABICHUS OMOJOTHYECKOU
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

HCIIOJIb30BaTh HAy4YHBII $3bIK B KauecTBE CpeACTBa HpH paboTe C OHOJOTrHYEeCcKOU
uHpopManrell: TPUMEHITh XUMHUYECKHe, (PU3MYecKre U MaTeMaTU4eCKHe 3HAKH U CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpY, HCIONb30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABBIKAMHU pAClO3HABaHUS U 3alIMThl HHpOpMAIMH, HHOOPMALMOHHON
0€30MacHOCTH JIMYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMH JAelCTBUSIMM:

1) obmenne:

OCYIIECTBIISITh KOMMYHHUKAIIUN BO BceX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHANIOre
WIM JUCKYCCHUU IO CYLIECTBY OOCYKJIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BbICKA3bIBaTh
CYXKICHHS OTHOCUTEJIbHO BBIMIOJHEHHS TMpeiaraeMoi 3aJaud, YYUTHIBaTh HWHTEPEChl U
COIIACOBAHHOCTH MMO3ULUHI APYTUX YUaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacro3HaBaTh HeBepOalNbHBIE CpEICTBA OOIICHMs, MOHHUMATh 3HAYEHUE COIMAIbHBIX
3HAKOB, IPEANOCHUIOK BOBHUKHOBEHUSI KOH(IMKTHBIX CHUTYallUid, YMETh CMATYaTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;

BJIQJIETh PA3JIMYHBIMU clOcoOaMu OOIIEHUS M B3aMMOJECHCTBUS, NMOHMMATh HaMepEeHUs
IPYTUX JIOACH, MPOSBIATh YBOXKUTEIHLHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(GopMyIUpPOBATH CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOK TOYKY 3PEHHSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs IeSITeILHOCTD:

MOHMMATh W UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
peleHnH OMONIOTNYEeCKOl MpoOsieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEMCTBYS IPU pELICHUH Y4eOHO! 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

OPUHUMATh I€JIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATb U KOOPJMHHUPOBATH
JIEUCTBUSA MO €€ TOCTHUKEHMIO: COCTAaBIIATh IUIAH JEHUCTBUM, PACOPENCNSTh POJIU C YYETOM
MHEHHUH yJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOM paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIAJa U KaXJOr0 yJaCTHHKA KOMaH/bl B OOLIUH pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJjyiaraTb HOBbIE IPOEKTHI, OLIEHUBATh WJEH C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJIEHHWE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMHU PEryaITHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amus:

UCIIOJIb30BaTh OMOJIOTMYECKWE 3HAHUS JJs BBIABIECHUS NpoOJeM M HUX pelIeHUus B
KU3HEHHBIX M YUE€OHbIX CUTYallHsX;

BbIOMpATh Ha OCHOBE OMOJOTMYECKHX 3HAHUI 1[€IeBble U CMBICIOBbIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIIEHUIO K >KUBOW IPHUPOJE, CBOEMY 3/10POBBI0 U 3/I0POBBIO
OKPYXKarOIIHX;



CaMOCTOSITENIFHO OCYILIECTBIIATh TO3HABATEIBHYIO ACSTEIBHOCTD, BBISABISTH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbLHON JAEATETBHOCTH U
KU3HCHHBIX CHTYaIlUsX;

CaMOCTOSITENIFHO COCTABIIATH IUIAH PEIICHHUS MPOOIEeMbl ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEIIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPEMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHI;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBATh (HOPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HaHW, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCHTh KOPPEKTHBBI B JICATEILHOCTh, OIICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIJICTh HABBIKAMU ITO3HABATEIHLHON Pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUIN
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKY CUTYalluH, BHIOOPA BEPHOTO PEILICHNS,

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHHS M0 UX CHIDKEHHIO;

NPUHUMATh MOTUBBI U @PT'YMEHTHI JPYTUX NP aHAIU3E PE3YJIbTATOB JACATEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

NPUHUMATD ceOsl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTUBBI U QpTYMEHTHI JPYTUX [P aHAJIN3E PE3YJIbTATOB JESTEILHOCTH;

NPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIMOKHY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIUH JPYroro YeIoBeKa.

INPEAMETHBIE PE3YJIBTATDI

[IpenmerHsie pe3ynbraThl ocBoeHUs nporpaMMbl COO mo Guonorun Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue st ydeOHoro npenmera «buoaorusy HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U NpeoOpa3OBaHUI0 3HAHWM, BHUJbBI
JeSITeIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEATbHBIX >KU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C Ouosoruei. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 roJjaM 00yueHHs.

[IpenMeTHbIE pe3ynbTaThl OCBOEGHUs yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIOTMM B CUCTEME HAay4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs peLIeHUs KU3HEHHBIX 33/1a4;

YMEHHME PacKpbIBaTh COJIEPKaHWE OMOJOTUYECKMX TEPMUHOB U MOHATUM: KU3HB, KJIETKa,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3s
(camoperynsinusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOHM3BEICHUE
(penpoyKIiMs), HaCIeCTBEHHOCTh, HI3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3jaraTh OHOJOTMYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHas, MyTalllOHHas,
[EHTpaJibHasl JIoTMa MOJeKyJsipHoi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 eHTpax MHOT00Opa3us U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuil H. U.
Baguiosa), onpenensTh rpaHUIBI X TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MMO3HaHUS B OMOJIOTMU: HAOIIOJCHHWE M OMNHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBICHUH, OpraHu3alus M IPOBEJCHHE OUOJIOTHYECKOTO
DKCIIEPUMEHTA, BBIIIBM)KEHHE THIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIETYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JI€JaTh BEIBOBI HA OCHOBAaHUY NOJIYYEHHBIX PE3yJIbTaTOB;



YMEHHUE BBIIEIATh CYLUIECTBEHHbBIEC NPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT M IYKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIECTB U
IpeBpalleHus] YHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, ME03a, OIIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIIBHOTO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSThH MMOJYYCHHbBIC 3HAHUS NI OOBSICHEHUS OMOJIOTUYECKUX IMPOIIECCOB U
SIBIICHUH, 1151 IPUHATUS MPAKTUUYECKUX PELIECHUI B TOBCETHEBHOM KU3HHU C IENbIO O0ecTieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/0POBBS OKPYXKAIOIIUX JIOJEH, COONIOAEHUS HOPM
rPaMOTHOTO TMOBEACHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHWE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
MPUPOJOTNIOIb30BAHMS;

YMEHHE peIlaTh JJIEMEHTApHBIE TEeHETUYECKHE 3aJadydl Ha MOHO- W JUTHOPUIHOE
CKpEeIlMBaHUE, CIETIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJIHATH JTAOOpPAaTOpHbIE U MpPaKTHUYECKHE pabOThl, COOMIONATh MpaBHUia MPHU
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKH OILICHWBATh M HHTEPIPETHPOBATh HH(OpPMALHIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(OpMaLNU, HAYYHO-TIONYJSPHBIE MaTEpUabl), STUUYECKHUE ACIIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro HMHGPOPMANKMI0O W3 HECKOJIBKHX HCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOEHMsI yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJIKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBaHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIa/I€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounonoruu, PyHKIHOHAIBHON TPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

yYMEHUE PacCKpBIBaTh CO/ICPIKAHNE OMOJIOTMYECKUX TEPMUHOB M TIOHSITHI: BUJI, TIOMTYJISIHUSA,
reHo(OHA, SBONIONHS, JBUXKYIIME CHUIBl ((aKTOpbl) DBOJIOIUHU, MPUCIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, SKOJOrMYecKHe (AaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, IIEeTIH MMUTaHM, SKOJOrHYecKas nmupamuaa, OuoreoreHos, ouocdepa;

yMEHHME Hu3/araTb Ouosnoruueckue Teopuu (dBomtonuoHHas Tteopus Y. [lapsuna,
CUHTETHYECKasl TeOpHs SBOJIIOIHH), 3aKOHBI i 3aKOHOMEPHOCTH (3aposiieBoro cxoactea K. M.
bapa, uepenoBaHus rnaBHBIX HampaBieHud u myted somonuu A. H. CesepioBa, yuyeHus o
ouoctepe B. U. BepHanckoro), onpenensTh TpaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BJaJIeTh METOJaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJAEHHWE M ONHMCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHMI, OpraHu3alus ¥ TpOBEAeHHE OHOJIOTHYEeCKOTrOo
AKCIIEPUMEHTA, BBIJIBIDKCHHE THIOTE3bl, BBISIBJICHHUE 3aBUCHMOCTH MEXIY HCCIEIYEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TONYyYEHHBIX PEe3ylIbTaTOB, HCIOIH30BAHHBIX HAYUYHBIX MOHSTHH,
TEOPH ¥ 3aKOHOB, YMEHHE JIeJIaTh BHIBOIBI HA OCHOBAaHUH TIOJIYYCHHBIX PE3yIbTAaTOB;

YMEHHE BBIICTISATH CYIIECTBEHHBIE MTPU3HAKUA CTPOCHUS OMOJOTHYECKHX O0OBEKTOB: BUJIOB,
NOMYJSIIMM, TMPOAYIEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOTe€OlEHO30B U OSKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTHMYECKUX (PaKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEUIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX, AHTPONOTE€HHbBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB W OMOr€OXMMHYECKHUX IHKIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOJTYYEHHBIC 3HAHUS JJIsI OOBSICHEHUS! OMOJIOTHYECKUX IMPOIIECCOB U
SIBIICHUH, 1711 IPUHATHS IPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C TENbI0 O0eCTIeUeHus



0€30MacCHOCTH CBOETO 37I0POBbSI M 3/I0POBBS OKPYKAIOIIUX JIIOAEH, COOJIOACHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOIIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PaLMOHAIIBHOTO
PUPOONIOIB30BAHNUS;

YMEHHE peIIaTh 3JIeMEHTapHbIe OMOJOrMYecKue 3aJadd, COCTABIATH CXEMBI IepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMAaX (LIENU MUTaHUA);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NpaKTUYecKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHHE KPUTHYECKH OIIEHUBATH W WHTEPIPETUPOBATH HMH(POPMAIHIO OHOIOTHYECKOTO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh TIIIOOATBHbIC
HKOJIOTHYECKUE TMPOOIEMbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
HIO3HUIIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIeHUs, 0000Imas
Ouonormyeckyro HMH(MOPMALMIO0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3aeioB U TeM nudpoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 bronoris kax Hayka 2 05 https://m.edso00.ru/7f41c292
2 JKuBBIE CHCTEMBI U UX OpPraHM3aLUs 1 bubmorexa HOK
p . https://m.edso00.ru/7f41c292
bubmuoreka [{OK
X i 1 1
3 UMUYECKHI COCTaB M CTPOCHUE KICTKU 0 httos://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 K
VSHEACATEIBHOCTD [ICTIH 6 https://m.edso0.ru/7f41¢c292
5 Pa3zMHOkeHUE 1 HHAMBUAYATBHOE Pa3BUTHE 4 1 bu6nmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M K3BMEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 5 bubmmnoreka HOK
OMOTEXHOJIOTUHU https://m.eds00.ru/7f41¢c292
but6mmorekxa [IOK
8 Pesepaiioe Bpens L L https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubmuoreka [{OK
https://m.edsoo.ru/7f41cc74
1 DBOIIOIMOHHAST OMOIOTHS 9 1
https://resh.edu.ru
https://infourok.ru
bubnunoreka LIOK
Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA https://m.edsoo.ru/7f41cc74
2 9 0.5
3emie https://resh.edu.ru
https://infourok.ru
bu6nmorexa LIOK
3 5 1
OpranusMbl 1 OKpyX arolias cpesa https://m.edsoo.ru/7f41cc74
bubnmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9
https://resh.edu.ru
https://infourok.ru
bubmmoreka IIOK
P 2 1
> C3CPBHOC BpemA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 2.5



https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
https://infourok.ru/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
https://infourok.ru/
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
https://infourok.ru/
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounuectBo yacos
Ne i/ Tema vDOKa K 0 JIeKTPOHHBbIE HU(POBHIE
- Yp Beero OHTPOJIbHBIE PaKTHYeCKHe 06pA30BATETBHBIE PECYPChI
padoThI padoThI
bu6nmorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.

5 [TpakTuueckas pabota Ne 1 «Mcnonp3oBanue 1 05 bubmmoreka [JOK
Pa3JIMYHBIX METOAOB IPU U3yYEHUU ' https://m.eds00.ru/863e6122
OHOJOTUYECKIX 00BEKTOBY

3 buonornueckue CUCTEMBbI, MPOIIECCHI U UX 1 Bu6mmotreka [JOK
U3y4yeHue https://m.eds00.ru/863e6564

4 XUMHYECKHNHU cOCTaB KIeTKU. Boma u 1 bubmmoteka IIOK
MUHEpaJIbHBIE COJIU https://m.edsoo.ru/863e674e

bubmmoteka IIOK

S Y TaeBOIpL. Jiumuet 1 https://m.eds00.ru/863e6870

bubmmoteka IIOK

6 benku. CoctaB u cTpoeHue OEIKOB 1 https://m.eds0o.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE KaTaJIn3aTOPBI.

7 JlaGopaTtopHnas pabota Ne 1 «3yuenue 1 05 bubnmnoreka [JOK
KaTaJIMTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha ' https://m.edso0.ru/863e6b72
pUMepe aMHJIa3bl HIIM KaTaaas3bl)»

8 Hyxnennossie kucnotsl. JJHK u PHK. 1
(pe3epBHOE BpeMmsi)

bubnunorexa LIOK

; Hykneurosbie kucnotel. AT® 1 https://m.edsoo.ru/863e6d5c

but6mmoreka [IOK

10 Hexknerounsie (popMbl )KU3HH — BUPYChI 1 https://m.eds00.ru/863e7540

11 Hcropust 1 METOAbI N3Yy4EHUS KIETKH. 1 bubnmoreka [JOK



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/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e7540

Kunerounas teopus

https://m.edso0.ru/863e6e88

12 KiteTka kak 1eocTHas )KuBasi CUCTeMa
CtpoeHune 3yKapuoTUYECKOM KIETKH.
JlaGopaTtopHas pabora Ne 2 «3yuenue bubnmnoreka HOK
13 CTPOEHUS KIETOK PACTCHUH, JKUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB U OaKTepuil 1O MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUE)
bubnunoreka LIOK
14 OOMeH BelecTB Uil METaboJIu3M https://m.eds00.ru/863e766¢
bubnuoreka [{OK
15 Porocuntes. XemocuuTes https://m.eds00.ru/863e7c98
. bubnunoreka LIOK
16 Ouepreruieckuii obmen https://m.edsoo.ru/863e7aae
17 buocunTtes 6enka. Peakuus MaTpuyHOTO bubmmoreka [JOK
CUHTE3a https://m.edso00.ru/863e796e
bubmmoteka IIOK
18 Tpancyinus — GuocuuTes Genka https://m.edso00.ru/863e796e
JKM3HEHHBIN UUKI KIETKH. J[eleHne KIIeTKU.
M . JIab 6ota Ne 3
19 «}?56(’;}0;[:1{3123;;1;5:: ]f ?(nzz?cax KOHYHKA 0.5 Bubmorexa HOK
' https://m.edsoo.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOTIpenaparax»»
bu6nunorexa LIOK
20 @DopMBbl pa3MHOKEHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. but6mmorexa [IOK
21 Meiios https://m.edso00.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
29 OmnonoTrBopenue. Jlaboparopuast pabora Ne 4 05 bubnmnoreka [JOK
«3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha ' https://m.edso0.ru/863e81b6
TOTOBBIX MUKpPOIIpEapaTaxy
23 NHauBuayanbHOE pa3BUTHE OPraHU3MOB bubmorera [JOK

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



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/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

24 I'enerrika — Hayka 0 HaCIEACTBEHHOCTHU U 1 bubnmnoreka HOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2
o5 3aKOHOMEPHOCTHU HACIEAOBAHUS IPU3HAKOB. 1 bubmmoreka [JOK
MoHOTHOPUIHOE CKPEIINBAHNE https://m.edso0.ru/863e8878
JuruOpunHoe ckpeniuBaHue. 3aK0H bubnmnoreka HOK
26 1 :
HE3aBHCUMOI'0 HAaCJIeI0BaHUs MPU3HAKOB https://m.edsoo0.ru/863e89a4
CueruieHHOe Hacae10BAHNE PU3HAKOB.
Jlab 6ota Ne 5«11
27 ey Taton MoworHGpuIHOrO U ) 05 | BubmorerallOK
pesy. pHA ' https://m.eds00.ru/863e8c60
JTUTHOPHTHOTO CKPEIUBAHUS Y APO30PHITBI
Ha TOTOBBIX MHUKpOIIpenaparax»
8 I'eneruka nona. HacnegoBanue npu3HaKkos, 1 bubnnorexa [JOK
CLEIJICHHBIX C II0JIOM https://m.eds00.ru/863e8c60
bubmuoreka [{OK
29 T'eneruia uenosexa 1 https://m.eds00.ru/863e8d78
N3menunBocts. Henacnencreennas
. JIab 6ota Ne 6.
30 EiMeE;ﬁEO;ZBHq;Kpr(?ﬁ:(?; II/)IEMZ;?{I/H:OCTI/I 1 0.5 bubmorexa LOK
Y1 A a ’ ' https://m.edso0o.ru/863e8efe
MOCTPOEHNE BApUALIMOHHOTO Psijia U
BapUALMOHHON KPUBOI»
Hacnencrsennas n3MeHYHBOCTE.
JlaGopatopHas pabota Ne 7. «AHanu3 bubmmnoreka HOK
31 . 1 0.5 .
MyTaIui y 1po30( bl Ha TOTOBBIX https://m.edso0o.ru/863e8efe
MHUKpOIIpenaparax»
32 Cenexnus Kak HayKa ¥ TPOIEecC 1 buGmuorexa [IOK
https://m.eds00.ru/863e9214
MeTo1bl ¥ JOCTUKEHHUS CENEKIINU PACTEHUN U but6mmorexa [IOK
33 JKUBOTHBIX. BMOTEXHOJIOrMS KaK OTpacib 1 https://m.eds00.ru/863e9214
MIPOU3BOACTBA https://m.edso0.ru/863e9336
34 HtoroBast KOHTpoJIbHAs paboTa 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 4



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

11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIe HU(PoBbIE 00pa3oBaTebHbIE
Tema ypoka Kontpouabubie IlpakTuuyeckue
n/n Bceero pecypchl
padoThI padoTshI

4

1 CTopHA b aBBPfTM 1 bu6nuoteka LIOK https://m.eds00.ru/863e9570
MPEACTABJICHUI 00 IBOJIIOIIUN

5 PazBuTHne 3BOTIOIIMOHHBIX 1 https://school.infourok.ru/videouroki/bec0371f-
1791 (7 8 657¢-42b3-bbc7-0d566990e3e6
M

3 HKPOIBOIIOLHA 1 1 bubmunoreka I1OK https://m.edsoo.ru/863e9cle
MaKpOAIBOJTIOIIHS.
[Monmynsuus kak
QJICMCHTAapHas CAMHUIA BUAA

. JIab

4 11 IBOIIIOTHN. 7 dbOpaTOpHad 1 0.5 bubmmoTteka I1OK https://m.edso00.ru/863e99c6
pabota Ne 1 «CpaBHeHue
BUJIOB 110 MOP(HOIOTUYECKOMY
KPUTEPUIO»
JIBrKyIye Cusl

5 (a;meMeHTapHbIe PaKTOPHI) 1 bubnuoteka [{OK https://m.edsoo.ru/863e9da4
9BOJTIOLIUA
E it 0TO

6 CTCCTBEHHRIM OTOOP H E10 1 but6mmoreka [{OK https://m.edsoo.ru/863e9ed0
(bopMbI
PesynbTathl 3BOIONNN:
MPUCIIOCOOTIEHHOCTD

7 OPTATTHSMOB 1 1 0.5 bubmuoreka ITOK https://m.edsoo.ru/863e9fde
BUZ000pa30BaHUe.

JlabopaTtopHas padota Ne 2
«Onucanue



https://m.edsoo.ru/863e9570
https://school.infourok.ru/videouroki/bec0371f-657c-42b3-bbc7-0d566990e3e6
https://school.infourok.ru/videouroki/bec0371f-657c-42b3-bbc7-0d566990e3e6
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

MPUCTIOCOOTICHHOCTH
opraHusma u €€
OTHOCHUTEJIbHOTO XapaKTepar»

Hamnpasnenus u nytu

MIPUPOJIHBIC aIaNITAllUN

8 bubmuoreka I{OK https://m.edsoo.ru/863e9cle
MaKpO3BOITIOIIUU

9 JlokazaTenbCcTBa SBOIIOIUH. https://resh.edu.ru/subject/lesson/5391/start/301036/
r

10 HHOTE3bT TIPOHCXOAUCHHA bubmunoreka 1OK https://m.edsoo.ru/863ea5a6
JKM3HHU Ha 3eMiie
4 3 .

11 cropu %(PBHH fa Jemie 1 https://resh.edu.ru/subject/lesson/3885/start/270127/
MCTOABI €€ U3YUYCHUA
P 3

12 ASBHTHE JRHSHIT HA SEMIIC HO bubnuoreka I{OK https://m.edsoo.ru/863eabbe
apam | mepuoam
OCHOBHBIG 3Tallbl 3BOJJIOIITNN
PACTUTCIIBHOTO U )KUBOTHOT'O

N 0

13 MHpa. | \paiTHiceKai pabota 05 bu6nunoteka LIOK https://m.edsoo.ru/863ea8bc
Neo 1 «M3yueHune ncKomaemMbIx
OCTaTKOB PacTeHUH U
’KHUBOTHBIX B KOJUICKIIHSIX)
C

14 OBPEMEHHAR CHCTeMa bu6nunoteka LIOK https://m.edsoo.ru/863ea48e
OpPraHUYECKOTO MHpa
2

15 BOJIOMI HENIOBeKa bu6mmoteka I1OK https://m.edsoo.ru/863eac2c
(aaTpOTIOTEHE3)

16 Jlemicymne cust (GaxTopsi) bubmuoreka I{OK https://m.edsoo.ru/863ead44
aHTpOTIOTeHe3a

17 OCHOBHBIC CTaUHU YBOJIOIUN https://school.infourok.ru/videouroki/9f754f8b-
YyeJIOBeKa 4f43-49d5-a533-d9f0a71¢c2976
q

18 FHOBEHECIHE Pabii | bu6nmmoteka LIOK https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863e9c1e
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://m.edsoo.ru/863ea5a6
https://resh.edu.ru/subject/lesson/3885/start/270127/
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://school.infourok.ru/videouroki/9f754f8b-4f43-49d5-a533-d9f0a71c2976
https://school.infourok.ru/videouroki/9f754f8b-4f43-49d5-a533-d9f0a71c2976
https://m.edsoo.ru/863eaea2

YCJIO0BCKa

19

20

PeseprubIil ypok. O600611eHIE
1o TemMe «BO3HMKHOBEHUE U
pa3BUTHE )XKU3HU Ha 3emiie)

DKOoJorus Kak HayKa

https://school.infourok.ru/videouroki/e4de7bc2-
36de-45b9-9914-ea57e2959272

21

Cpenpl oOuTaHus U
HKOJIOTHYECKUE (PAKTOPHI

bu6mmoteka IIOK https://m.edsoo.ru/863eafec

22

AbGuotnyeckue GaKkToOpEI.
Jlaboparopuas pabota Ne 3.
«Mopdodonoruaeckue
0COOEHHOCTH pacTeHU u3
Pa3HbBIX MECT OOUTAHUS.
JlaGopatopHnast pabota Ne 4.
«BrnusHuE cBETa HA POCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

0.5 bubnnoreka IOK https://m.edsoo.ru/863eb10e

23

buotnueckue paxTopsl

bubnuoteka [{OK https://m.edsoo.ru/863eb348

24

OKOJIOTUUECKHE
XapaKTEPUCTUKU TTOMYJISAIINH.
[IpakTuueckas padora Ne 2
«IToncuéT mIoTHOCTH
MOMYJISIIIMA Pa3HBIX BUOB
pacTeHui)

0.5

25

26

Coo0miecTBa OpraHu3MOB —
OnoIIEHO3

DKOJIOTUYECKHE CUCTEMBI
(axocuctemsbl). OCHOBHBIE
MOKAa3aTeN YKOCUCTEMBI.
DKOJIOTUYECKHE TUPAMUJIBI.

bubnuoteka [{OK https://m.edsoo.ru/863eb46a

bubmuoreka ITOK https://m.edsoo.ru/863eb46a



https://school.infourok.ru/videouroki/e4de7bc2-36de-45b9-9914-ea57e2959272
https://school.infourok.ru/videouroki/e4de7bc2-36de-45b9-9914-ea57e2959272
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

27 Cyxueccus 1 bubmmoteka LIOK https://m.edsoo.ru/863eb5fa

28 [IpupoiHbIE S5KOCUCTEMBI 1

29 AHTpPONIOT€HHBIE IKOCUCTEMBI
b — 1100

30 nochepa — raobaLHas 1 Bbu6nuoteka LIOK https://m.edsoo.ru/863ebb5e
JKOcHUCTEMa 3eMIIn
3

31 AKOHOMEPHOCTH 1 bu6nmoteka IIOK https://m.edsoo.ru/863ebd16
CYLIECTBOBaHMs OUOChepbl
q

32 CIIOBCHECTRO B OHOChepe 1 https://resh.edu.ru/subject/lesson/5499/start/295898/
e
C

33 OCYIIECTBOBATHE NPHPONH 1 bubnnorexa I{OK https://m.edsoo.ru/863ebale
1 YeJIOBEUECTBA

34 Hroroasi KOHTpOJIbHAS 1
paborta

OBIIEE KOJIMYECTBO YACOB 34 95

1O [TIPOT'PAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://resh.edu.ru/subject/lesson/5499/start/295898/
https://m.edsoo.ru/863eba1e

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* buonorus. O6mas 6uonorusi, 10 kmace/ CuBormazos B.U., Aradgonosa U.b.,
3axapona E.T., O0mecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY;
AxrmmmonepHoe o6rmecTBo «M3marenbetBo «lIpocBemenue.

 buonorus. O6mas ouomnorus, 11 kmace/ Cuborinazos B.U., Aradonosa 1.b.,
3axaposa E.T., O611ecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO «J[PODAY;

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie».

METO/IUYECKHUE MATEPHUAJIBI JIJVIS1 YUYUTEJIS

CuBornazos, AradonoBa, MumakoBa: Oo0mast ouonorusi. 10-11 knaccel.
Meroanueckoe nocodue k yueonuky B. CuBornazosa u np. Beptukans.
orocC

MznarensctBo: [IpocBemenue/Ipoda, 2016 r.

JIaGoparopus npoekToB. CONpoBOXKACHUE MTPOESKTHOM 1€ATEIbHOCTH
mKoJIbHUKOB 5-11 knacc. [MaTepHET pecypc| — Pexxum noctyna:
https://media.prosv.ru/lsp/

BupTtyanbabie 1abopaTopHbie U TPaKTHUECKHE paboThl Ha yriTyOJIeHHOM
ypOBHE cpeaHero ooiiero oopasoanus [MaTEpHET pecypc| — Pexxum nocryna:

https://content.edsoo.ru/lab/subject/6/



IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://edsoo.ru

https://resh.edu.ru

https://infourok.ru

https://www.yaklass.ru



