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IHOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTHH TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mnpenmera «buonorus» cocraBuin:
koHuenryanbHbie nojoxkeHus ®I'OC COO o B3auMOOOYCIIOBIGHHOCTH IIEJI€H, COAEpIKaHUSA,
pe3ynbTaToB OOydeHUss U TPEOOBAHWU K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obuiero obpazoBanusi B Poccuiickoit @enepaliuy, a Takke MOJOKEHUs O creluduKe OnoIoruu,
e 3HAUYEHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoryiacCHO Ha3BaHHBIM TIOJIOKEHUSM, OMPEAETICHBl OCHOBHBIC (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYypa.

[Tporpamma no 6uonoruu Ja€t mpencTaBiIeHue O LeNsX, 00 o0ieil crpateruu o0y4eHus,
BOCIIUTAHHUS M Pa3BUTUS OOYyYalOIIUXCS CcpeAcTBaMu ydeOHoro mpeamera «buomnorusy,
onpezenseT o00s43aTeNbHOE NPEAMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpPY, paclpelieleHUe I10
paszenaM U TeMaM, PEKOMEHJIyEMYIO IOCJIEI0BaTebHOCTh U3y4eHHUsl y4eOHOro marepuania c
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKU 0Opa30BaTEIBHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaronXCs.

B nporpamme 1o OHONOrMM Tak)Ke€ YUMTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpPEJMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HopMUpOBaHHH
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATENbHOM AeATeNbHOCTH/y4eOHBIX AeHCcTBUI 00yyaromuxcs 1mo
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMs.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJICTAaBICHUH O 3J0pOBOM 00pa3e JKM3HU U OEpeKHBIM OTHOIIEHHUEM K OKpYyKarolen
npupoaHoil cpene. IlosTomMy Hapsay ¢ u3ydeHHeM OOLIEOMONIOrMUECKUX TEOpUM, a TakKkKe
3HAHUH O CTPOCHMHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUIMX B HUX
IPOIIECCOB B TMPOrpaMMe MO OHOJOTMU YJEeNEeHO BHHUMAHHE HCIOJB30BAHHUIO IOJYYEHHBIX
3HAHUU B MOBCEJHEBHOM JKU3HM /ISl PELLIEHUS IPUKIAIHBIX 3a/1a4, B TOM YHUCIIe: MPOPUIAKTHKI
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeNoBEKa, MEIAUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHUS KOJOTMUYECKH 1€JIeCO00pPa3HOro MOBEIEHUS B OKpYXKalolleld NMPUpPOIHOU cpene,
aHamu3a BIMSHUS XO3SHCTBEHHOM JEATEIBHOCTH 4YellOBeKa Ha COCTOSHHE NPUPOAHBIX U

HCKYCCTBCHHBIX 3KOCHUCTEM. Ycunenne BHUMaHHUS K HpHKJ’Iﬂ)IHOfI HaIpaBJICHHOCTHU y‘—Ie6HOFO
2



npenMera «buonorus» MpoaUKTOBaHO HEOOXOTUMOCThIO 00eCredyeHUs YCIOBHUM Ui peuieHHs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHusl, KOTOpask Mperoiaraet
dopmupoBaHue y 00yYarOmUXcs CIOCOOHOCTH aaNTUPOBAThCI K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOILETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMsI 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT (hopMupoBaHUe Yy OOYYAIOMIMXCS TPEACTABICHUH O HAay4yHOW KapTHHE MHUDA,
pacumpsieT 1 00001IaeT 3HaHUS O )KUBOM MPUPOE, €€ OTIIMYUTENBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alyd M 3BOJIIOLMM, CO31a€T YCIOBUS Ui ITO3HAHMS 3aKOHOB YKUBOM NPUPOIBL,
dbopmupoBanusa (GyHKIIMOHAJIBLHOW TPaAaMOTHOCTH, HABBIKOB 3JJ0POBOr0 M Oe30macHOro obpasa
YKU3HU, 3KOJIOTUYECKOTO MBIIIJIEHHS], LIEHHOCTHOI'O OTHOILIEHUS K KUBOU IIPUPOJIE U YETOBEKY.

bonbuioe 3HadeHwe OWONIOTHST HMMEET TAaKKe JJIsl PELIEHUS BOCHUTATENbHBIX U
pPa3BUBAIOIIKX 33/1a4 CpeAHEro olIero oopazoBanus, coruanu3anuu odydaromuxcs. M3ydenue
Ounonoruun obecrnieunBaeT YCJIOBHS JUTSL (dbopMupoBaHUs MHTEJUIEKTYaJIbHbIX,
KOMMYHHKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, SCTETUYECKON KYJIBTYPBHI, CIIOCOOCTBYET
MHTETpalui OMOJIOTHYECKUX 3HAHUU C MPEICTaBICHUSAMH W3 IPYTUX Y4€OHBIX MPEIMETOB, B
YacTHOCTH, (PU3UKU, XUMUU U reorpadun. Ha3BaHHBIE ONOKEHUS O MpeJHA3HAYCHUN YIeOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpEIENIeHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, IPEJICTABICHHOIO B IpOrpaMMe 10 OMOJIOTHH.

OT160p conepxkanust yaeOHOTO npenmeTa «bruonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
HO3ULUH KyJIBTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPBIM OOYYaroImMecs TOJIKHbI
OCBOMUTH 3HAHMS M YMEHHMs, 3HaUUMble i (popMUpOBaHUs OOIIEN KyJIbTyphl, ONpeaesstomue
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLEeH MNPUPOIAHON cpeze, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU JAesTeNbHOCTH. Oco00€ MECTO B ATOM cHUCTEeMe 3HAHUUN
3aHMMAIOT D3JEMEHThl COJEpXaHUs, KOTOpble CIyXaT OCHOBOW i  (OPMHUPOBAHUSA
IIPEJICTaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTHHE MHUpa U LEHHOCTHBIX
OpUEHTAIMAX JIUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUK OMOJIOrHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHUE COJEpKaHHMS ydeOHOTO Marepuajga B MporpaMMe MO OWOJIOTHH
OCYILECTBJICHO C Y4ETOM MPUOPUTETHOrO 3HAUCHHs 3HAHUNH 00 OTIMYUTENBHBIX OCOOCHHOCTSAX
JKUBOM TIpHUpOJIBI, O €€ YpOBHEBOH OpraHM3aliyd W HBOJIIOLMHU. B COOTBETCTBUM C 3THUM B
CTpYKType ydeOHoro npenmera «buonorus» BbIIEIEHBI CIENYIOUINE COJIepKaTelbHble JTUHUU:
«buonorus kak Hayka. MeToabl Hay4HOro no3HaHus», «Kierka kak Ononoruyeckas CUCTEMa,
«OpranusMm kak Ouosnoruyeckas cucrema», «CucteMa u MHOrooOpasue OpraHM4ecKoro MUpay,

((SBOJ'IIOI_[I/U{ JKUBOH npupoabID», «IKOCHCTEMBI U npucymue UM 3aKOHOMEPHOCTHU .



Ilens u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a3oBOM ypOBHE — OBJIAJICHUE
00y4aromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OPraHU3alUU >KUBBIX CHUCTEM
pasHoOro panra u npuoOpeTeHre YMEHH HCII0JIb30BaTh 3TU 3HAHUS I TPAMOTHBIX JICHCTBUI B
OTHOILLIEHUH O0BEKTOB KUBOI NPUPOJIBI U PEIIEHUS Pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JocTiwkenne nenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE
o0ecreynBaeTCs peLICHUEM CIeYIOIUX 3a/1au:

OCBOCHHME OOYYAIONIMMHUCSA CHUCTEMBbl 3HAHUKA O OWOJOTHYECKUX TEOpHUSX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBWIaX, CIYyXKallUX OCHOBOW A (OpMHUPOBaHUS
IpPEJCTAaBICHUNH O EeCTECTBEHHO-HAYYHOM KapTUHE MMpa, O METoJaX Hay4yHOro IO3HaHUS,
CTPOCHUHU, MHOT000pasHMH M OCOOCHHOCTSAX MXHBBIX CHCTEM pa3HOTO YPOBHS OpraHHM3allWy,
BBIJIAIOIINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH;

dopmupoBaHue y 0o0ydaroImuxcs [03HABaTEIbHBIX, MHTEIUIEKTYaJbHBIX U TBOPYECKUX
CHOCOOHOCTEH B Mpoliecce aHaau3a JaHHbIX O IMyTSIX pa3BUTHUS B OMOJIOTMM HAy4HBIX B3IVIAIOB,
U U NOJIX00B K U3YYEHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aliY;

CTaHOBJICHHE Yy oOOydJaromuxcs oOmend KyJabTypbl, (QYHKIMOHAIBHON TI'pPaMOTHOCTH,
pa3sBUTHE YMEHUH OOBACHATH M OLEHHMBAThH SIBJICHHSI OKPYXAIOILEro MUpPA >KUBOW MPUPOABI Ha
OCHOBAHMHU 3HAHUH U OMBITA, TOJYYEHHBIX IPU U3yYEHUU OMOJIOTUHY;

¢opMupoBaHue y OOyYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYEHHE OHMOJIOIMYECKHUX
3HAHUW B TPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOMOTEXHOIOT HA;

BOCIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KHBOM MPHUPOJIHI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K HEl, COOMIOEHUS ITUUECKUX HOPM NP MPOBEICHUU
OMOJOTMYECKHUX UCCIIEJOBaHUI;

OCO3HaHME LIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl MOBBILICHUS YPOBHS SKOJIOTHYECKOMH
KYJIBTYPBI, JUIsl POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN W YMEHUN B NOBCEIHEBHON XW3HU ISl OLICHKU
MOCNIEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXarolled cpene, COOCTBEHHOMY
3/10pOBbI0, 00OCHOBaHME U COOIIOACHNE Mep NMPODUIAKTUKH 3a00JICBaHUH.

B cucreme cpennero obuiero oopasosanusi «buonorusy, usyyaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00sI3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MNpPEeIMETHOW oOnactu
«EcTecTBEeHHO-HAyUYHBIE [TPEIMETHI.

s n3ydenus 6Mosoruu Ha 6a30BOM YpOBHE CPEAHEro oO0Iero o0pa3oBaHUs OTBOJUTCS

68 dacos: B 10 kmacce — 34 yaca (1 gac B Henenro), B 11 knacce — 34 vaca (1 gac B Hezento).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodmuei, 3TUKOH, ICTETUKON U mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJOrH4YecKUX HayK.

MeTopl TO3HAHUS KUBOM MPpUPOIbI (HAOIIOeHIE, SIKCIIEPUMEHT, OITUCaHUE, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTHUYECKAss 00pabOTKa TaHHBIX).

JdemMoHcTpaumMu:

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

Tabmuis! 1 cxeMbl: «MeTo/ bl TO3HAHUS KUBOW TPUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

[Tpaktueckass pabora Ne 1. «lcnonb3oBaHUE pa3iIMUHBIX METOJOB IpPHU H3Y4YEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owosoruu. OTINYHMe >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOIBI.

CpoiicTBa OumocucteM M HX pazHooOpa3ue. YPOBHU OpraHU3allud OHUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSI{UOHHO-BUIOBOM,
9KOCUCTEMHBII (OMOreo1eHOTUYECKUI ), ONOC(EPHBII.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «OCHOBHBIE TPH3HAKU KU3HWU», «YPOBHU OpPTaHHU3AIUU >KUBOU
MPUPOBI.

O6opynoBanue: moaens Mosekynsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKM.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHThL. Bojia 1 MUHEpalibHbIE BEILIECTBA.

OyHKIIUM BOJBI M MHUHEPAIBHBIX BEMIECTB B KieTke. [lojmepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHumbie

U 3aMCHHUMBIC aMHHOKHUCIOTHL. AMHWHOKHCIOTHEIA COCTaB. ypOBHI/I CTPYKTYPBI OCIKOBOM



MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs U YETBEPTUUHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonornueckue GpyHKIIMN OETKOB.

®epmeHThl — OHoioruyeckne karaiau3aropbl. CTpoeHue ¢epMeHTa: aKTUBHBIM LIEHTP,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTinuusi  QepMEeHTOB  OT
HEOPraHWYECKHUX KaTalln3aToOpOB.

VYrieBonbl: MOHOCaxapubl (IJII0K03a, pud03a U 1e30Kcupudo03a), Aucaxapuisl (caxaposa,
JAaKTO3a) W TMOJMCaxapuabl (KpaxMmay, TJIMKOTeH, MeJUIoio3a). buomornyeckue QyHKIUN
YTJIEBOJOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapodribHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue GyHkuuu munuaoB. CpaBHEHUE YIIEBOJOB, OCNKOB M JIUIMHUIOB Kak
MCTOYHUKOB YHEPIHUH.

Hyxneunoseie kucnotel: JJTHK u PHK. HykneoTuasl — MOHOMEpBI HYKIIEUHOBBIX KUCIOT.
Crpoenue u ¢yukiun JJHK. Crpoenne u ¢dynxuuu PHK. Bunet PHK. AT®: ctpoenue u
(GYHKIHH.

[{uronorus — Hayka o kierke. Kilerounass Teopus — npUMeEp B3aUMOJCHCTBHS UACH U
¢dakTOB B HAyYHOM MO3HAHUU. MeTOIbI U3y4EHUS KIETKH.

Knetka kak nenoctHas xuBast cuctema. OOmme nNpu3Haky KIETOK: 3aMKHYTasi Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, CHCTeMa CHHTe3a Oeka.

Tumbl KIETOK: JyKapHOTHYeCKass © mpokapuoTmyeckas. (OCOOCHHOCTH CTpPOCHUS
npokapuoTuyeckoit kieTku. Kierounas crenka 6akrepuii. CTpoeHHne 3yKapHOTHYECKOM KIETKH.
OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIIUH.
[Mnaszmatuueckass memOpaHa, €€ cBoiictBa W ¢yHKUMH. [luTomasma u €€ OpraHoupsbl.
OnnomemOpanHble opranonasl kietku: IIIC, anmapar 'onbaxku, 1uzocomsl. [omyaBroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPUH, IIacTuiabl. IIpomcxoxnaeHne MUTOXOHIAPHUHA M IIIACTHI.
Bunel nnactun. HememOpaHHble OpraHOUIbl KJIETKU: PUOOCOMBI, KJIIETOUHBINA LIEHTP, LIEHTPUOIIH,
pEeCHUYKH, KryTUKU. DyHKIIMK OpraHOUA0B KJIETKU. BKitoueHus.

SAnpo — peryasTopHblil HeHTp kiaeTku. CTpoeHue aapa: sjepHas 000I04Ka, Kapuoriasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIoOpT BEIIECTB B KIIETKE.

JdemoHcTpaumnu:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. Illneiinen, P. Bupxos, Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.



Huarpammbl:  «PacnpenesieHMe XUMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacrnipenenieHre XMUMUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEY.

Tabmumer u cxembl: «[lepuogudeckas TabmuIa XMMHUYECKHX SJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbD», «buocunres 6enka», «CTpoeHue MoeKyibl 6enka», «CtpoeHue pepmeHTay,
«HyxneunoBeie kucinotel. [JHK», «Ctpoenue monekynsl AT®O», «CTpoeHrne 3yKapuoTHYECKOM
KJIeTkn», «CTpoeHue KUBOTHOM KiIeTKu», «CTpOCHHE pPACTUTENBbHOM KIETKH», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/Ipa KIETKU», «Y TIeBOABY, «JIMIuab».

O6opynoBaHue: CBETOBOW MHKPOCKOI, 00OpYyAOBaHME HJIsi MPOBENCHUS HAOIIOCHHUIA,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENIbHBIX, KUBOTHBIX M OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble 1 IpakTHYeCKHe PadoThI:

Jlaboparopuas pabota Ne 1. «M3ydyeHHe KaTalUTUYECKON aKTUBHOCTH (DEpMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopatopuast padota Ne 2. «M3yueHue CTpOeHUS KIETOK PACTCHHUM, >KUBOTHBIX M
OakTepuil o1 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMUCAHUEY.

Tema 4. ’KuzueaessTeJLHOCTDL KJICTKH.

OOMeH BemiecTB, WIM MeTaboau3M. AccuMmianus (TUIACTHYECKUH  OOMEH) |
JTUCCUMUJIIALINS (SHEPTeTUUECKU 0OMEH) — JIBE€ CTOPOHBI €IMHOTO TMpoliecca Mmetabonusma. Poib
3aKOHOB COXPaHEHUs BEIIECTB U SHEPTHH B TOHUMAHUU METa00JIM3Ma.

Tunbl o6MeHa BemiecTB: aBTOTPO(HBIA U rereporpodHblif. Pons ¢epmeHTOoB B 0OMeEHe
BEILECTB U MIPEBPAILICHUH SHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakimuu ¢otocuHTe3a.
D¢ dexkTuBHOCTH (hoTOCHHTE3a. 3HaUEeHUE (POTOCUHTE3a JIJIs KU3HHA Ha 3emuie. Briusaue ycnoBuit
cpenbl Ha (POTOCHHTES3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUI.

XeMocHHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HAUeHHWE XEMOCHHTE3a Ui KU3HU Ha
3emuite.

DHepreTuyeckuidi oOMEeH B  KJeTKe. PacmieruieHne  BEIeCTB,  BBbIACIEHHUE U
AKKyMYJIUPOBAaHHE SHEPTUU B KJIETKE. DTarbl dHepreTudeckoro oomena. ['nmukonus. bpoxkenue u
ero Buabl. KucinopoaHoe OKHUCIE€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peakuun wmarpuunoro cunre3a. [eHetnueckas wundopmanus u JHK. Peanuzauus
TeHeTUYECKON HH(popMalu B KieTke. [ eHeTUYecKuit KOJ U ero CBOMCTBa. TpaHCKpUINIIHS —
matpuuHblii cuaTe3 PHK. Tpancnsius — 6uocunres Oenka. Jtansl TpaHchsiuu. KonupoBanue

aMUHOKUCIOT. Poib pubocom B GuocuHTe3e Oernka.
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Heknerounsie Qopmbl ku3HM — BHpYCHL. Mcropuss oTkpeitTus BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IWKJIA BUPYCcOB. bakrepuodaru. bonesnun
pacTeHHii, )KUBOTHBIX U YeJIOBEKa, BhI3bIBAEMbIC BUpycamMu. Bupyc nMMmyHoaeduinTa yeaoBeka
(BUY) — Boszoymurens CIIM/la. OOpatHas TpaHCKpHUIIMS, peBepTa3a W HHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.

JdemoHcTpaumuu:

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

Tabmupr  u cxembl: «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSY,
«OHepretnueckuii oomen», «Ximopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢ynkumonupoBanue reHa», «Cunre3 Oenmka», «leHermyeckwii  Kon», «Bupyce,
«bakrepnodarn», «Crpoenne wu >ku3HeHHBIH 1wmka Bupyca CIIMJla, OGaxrepuodaray,
«Pemmukanmsa JJHK».

O6opynosanue: moaenu-anmuiukanuu «Y npoenue JJHK u tpanckpunmumsy», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uKi, WM KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilpomeccsl,
nportekaromue B uHTepdaze. Permkamus — peakuust matpuunoro cuute3da JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoOTHUIl. JMIIOWIHBIMN W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHSI U MHIUBUIYaIbHOIO PAa3BUTHS
OpraHU3MOB.

Jenenne xnetkn — muto3. Crazum mutosa. IIpomecchl, mpoucxonasdiiue Ha pasHbIX
CTagusaX MUTO3a. Brojornueckuii CMEICI MATO3A.

[TporpamMmmupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsI OpraHu3MoB: Oecrosioe M MojioBoe. Buapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOUYHBIX, CIOpOOOpa3oBaHueE,
BETre€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHM3MOB, €0 3HAYEHUE IS
CEJIEKLIAH.

[TonoBoe pa3MHOXeHHE, €r0 OTIANYUS OT OECIOI0ro.

Meiio3. Craguu meiosa. Ilpormeccsl, mpoucxonsmie Ha cragusx meiosza. [loBenenue
XpoMmocoM B Mero3e. Kpoccunrosep. bruonornuecknii cMbIC M 3HaYEHNE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTO30u,
AWIEKIeTka) — crepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOCHMs SHIEKIETOK U

criepmato3on1oB. OmionorBopenue. [lapreHoreHes.
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NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Oranbl 3MOPHOHATHHOTO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JPOOJICHWE, TacTpYJIsIus,
oprarorenes. [ToctamOpruoHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: MPSIMOE,
HernpsiMoe (JIMYMHOYHOE). BiusHuMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHHE CEMEHU, CTaANN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuip! u cxembl: «D@opMbI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOWHOE OTLIOJIOTBOPEHUE Y
LBETKOBBIX pacTeHUui», «BereraTuBHOEe pa3MHOXEHUE pPACTCHU», «JleleHne KIEeTKu
Oaktepuit»y, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue XpoMOCOMbl», «KIIeTOUHBIA UKD,
«Penmnukauus IHK», «Muto3», «Meito3», «lIpsmoe u HenpsiMoe pa3Butue», «l'ameroreHes y
MJICKOIMMTAIOIINX U YelIoBeKa», «OCHOBHBIC CTaUN OHTOTCHE3ay.

OOGopynoBaHue: MHKPOCKOI, MUKponpenaparbl «CrepMaTo30MAbl MIICKOIUTAIOIIETOY,
«SlinexiieTka MIEKONUTarlero», «KapuokuHe3 B KIETKaX KOpEIIKa JIyKa», MAarHUTHas
MoaeNb-anuKamnus «/lenenue knetkn», monens JIHK, Moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlabopaTtopnast padora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHUS TMOJOBBIX KIETOK HA TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HaciiencTBeHHOCTb M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. lMcropusi pa3BuThs TeHETHMKH. Poib UHUTOIOTMH U
HMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIag poCCHIICKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToabl TEeHETUKH (THUOPHUIONIOTUYECKUH, UUTOTEHETHYECKUd, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHBIC T€HETUUYECKHE TTOHATHUS. | eHeTHYecKass CHMBOJIMKA, UCTIOb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTU  HACJEAOBaHWS  MPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MonorubpuaHoe cKpelrBanrue. 3aKOoH eMHO0-00pa3usi THOPHUIOB TIepBOro mokoeHus. [IpaBuio
JOMUHUPOBaHUA. 3aKOH pacUleluieHuss npu3HakoB. [mnore3a uwcrorel ramer. IlomHoe m
HETOJHOE JOMUHUPOBAHHUE.

JurubpunHoe CKpemMBaHWE. 3aKOH HE3aBUCHMOTO  HACJIENOBAaHUS  MPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI TUTHOPHIHOTO CKpEIIMBAHMS. AHATU3UPYIOINIEe CKPEIIUBAHUE.

Hcmons3oBanne AHAIIM3UPYIOIICTO CKPECIIUBAHWA I ONIPEACTICHUSA TCHOTUIIA ocoowu.
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CueruieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mno cHemieHHOMY
HAaCJIEIOBAHUIO I'eHOB. HapyleHue cuersieHns: TeHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ €eHeTUUeCKue KapThl.

I'eneruka mosia. XpoMOCOMHOE OIpEEIeHUE oda. AYTOCOMBI U TMOJOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CIEIJICHHBIX C
IIOJIOM.

N3MeHunBOCTh. BUbl N3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIeACTBEHHAs. Posb cpebl
B HEHACJIEJCTBEHHONW HW3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON H3MEHUYHUBOCTH.
Bapuanuonsslii psinx u BapuanMoHHas kpuBad. Hopma peakuuu npusHaka. KoauuecTBeHHbIE U
KaueCTBCHHBIC MIPU3HAKU M UX HOpMa peakuuu. CBoiicTBa MOIU(PUKAIIMOHHONW U3MEHYUBOCTH.

Hacnencreennasi, niiM T€HOTHIINYECKAs!, M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHUYHBOCTD.
Meiio3 u T1OJIOBOM mpolecc — OCHOBA KOMOMHATUBHONM W3MEHUYMBOCTU. MyTalnnoHHas
u3MeHYuBOCTh. Kiaccudukanus myranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHbIe. YactoTa u
MPUYUHBI MyTarii. MyTareHHble (akToOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIICICTBEHHOM
n3menunBocty H. . BaBumoga.

BuesinepHast HacieACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJIbl T€HETHMKH YEJIOBEKA:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, LUTOTCHETHYECKUN, OMOXMMUYECKUNU, MOJICKYISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpEeCNICHUE TEeHOTHUIIA: TOJHOTCHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [1I[P-ananusa. HacnenctBeHHsie 3a0oneBaHus
YyelnoBeKa: TeHHble OoNe3HH, OONE3HM ¢ HACIEACTBEHHOH  MpPeapacroiiokKeHHOCTHIO,
XpoMocoMHBIE Ooisie3Hu. ComaTtudeckue H TeHepaTuBHbIe MyTanuu. CTBOJOBBIC KIIETKH.
[Tpuntumne! 3M10poBOrO0 00pa3a >KU3HU, JUATHOCTUKH, MTPO(YUIAKTHKA U JICYEHUST TeHETUYECKUX
Oone3nell. MeauKO-TeHETHUeCKOe KOHCYIbTUPOBAaHUE. 3HAUCHHE MEIUIMHCKONW TeHETHKH B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeTIOBeKa.

JdemoHcTpaumuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €T0 IUTOTEHETHYECKass OCHOBAY,
«3aKOH pacUICIUICHUs] W €ro UUTOr€HETHYECKas OCHOBa», «3aKOH YHCTOThI TaMET»,
«/lurnbpunnoe ckpemnmBanue», «lluTonorndeckne OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUS,
«Mero3», «B3anmMoneincTBie ajielIbHbIX I'€HOBY, «I €eHeTHuUecKue KapThl paCTEHUN, )KUBOTHBIX
u 4denoBekay, «['eHeTuka monay, «3aKOHOMEPHOCTH HACIEAOBAHMS, CLEIUIEHHOTO C MOJOMY,

((KapI/IOTI/IHI)I YeJIOBEKAa M KHUBOTHBIX», ((BI/IJII)I U3MCEHYUBOCTHY, ((MOJII/I(i)I/IKaHI/IOHHaSI
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U3MEHUYUBOCThY, «HacnenoBanue pesyc-akxropay, «['eHeTnka rpymnm KpoBu», «MyTannoHHas
MU3MEHUYUBOCTbY.

Ob6opynoBanue: MojAeTH-aMIUIMKaIUN «MoHOruOpuaHOe CcKpemBanue», «Hemonnoe
JOMHHHpOBaHHE», «lurubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpormnpenapar «/Ipo3oduna» (Hopma, myranuu GopMbl KPbUILEB U OKpPAcKU Tela), repdbapuit
«I"'opox moceBHOW».

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 5. «M3ydyeHue pe3ynbTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas pabota Ne 6. «M3yuenrne Moau(PUKAITMOHHON U3MEHUYUBOCTH, ITOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «Ananmu3 wmyrtanmuii y Jpo3oduisl Ha TOTOBBIX
MUKpOIIpenaparax.

[Ipaktuueckas padota Ne 2. «CocraBiieHUE U aHAJU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Ceneknusi Kak Hayka U mpouecc. 3apoKIeHHUEe CeleKUuH u aoMectukauus. Yuenue H. H.
BaBunoBa 0 LEHTpax MNPOUCXOXICHUS W MHOrooOpaszus KyJIbTYpHBIX pacTeHui. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, ITaMM.

CoBpeMeHHbIE METOJbl CeIeKIUMU. MaccoBblii U MHAUBUAYAIbHBIA OTOOpHI B CEIEKLUU
pacTteHui n >kUBOTHBIX. OLleHKa 3KcTephepa. bIN3KOpoACTBEHHOE CKpellMBaHUuEe — MHOPUIMHT.
Yucras sguHus. CkpemuBaHue 4HCThIX JuHUB. [ereposuc, wnm rulOpuaHas cuia.
HepoactBennoe ckpemmBanue — ayrOpuauHr. Otnan€éHHas rubOpuauzanus U e€ yChexw.
NcKkyCCTBEHHBI MyTareHe3 W MOJYyYECHHE MOJUIIOUA0B. J[OCTHKEHUS CENEKIMU PacTCHUH,
YKUBOTHBIX 1 MUKPOOPTraHU3MOB.

bruorexHonoruss Kak OTpacib NPOM3BOACTBA. ['€HHas WH)KEHEpHUs. OTalbl CO3JaHUA
pexomOunantHoil JIHK u Tpancrennsix opranum3moB. Kiierounas wunxenepus. Knetounsle
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHUE pacTeHui. KiioHnpoBaHue BbICOKONPOIYKTUBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M ITHYeckue mpodiembl. MO —
TFeHEeTUYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpauu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuubl u cxembl: kapta «lleHTpbI MPOUCXOXKICHUS U MHOro00pasusi KyJIbTYPHBIX
pacteHui», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas

rubpunmzamus», «Paboter akamemmka M. @. WBanoBay, «llomummonaus», «OOBEKTHI
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ouorexHonorun», «Kinerounsle KylIbTypbl U KIOHUpOBaHUE», «KOHCTpyHpoBaHHE U NEpPEHOC
TEHOB, XpPOMOCOM.

Ob6opynoBanue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CelbCKOX03SICTBEHHBIE PACTCHUSI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Oxckypceusi «OCHOBHBIE METOJBI U JOCTHXKEHUS CEJICKIMU PACTEHHM W >KUBOTHBIX (Ha
CEJICKIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIA Y4aCcTOK, B TEIUIMYHOE

X035IUCTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBo1IOHOHHAA OHOJIOTHS.

[TpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. ODBOJIIOLMOHHAA TEOpPUS U €€
MeCTO B OHojoruu. BiysHue 3BOIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbctBa 3Bomonuu. [laneoHTosiornyeckue: MOCIEI0BATENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, IepexoiHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gpop MaTEepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3IM4yUsl dMOPHUOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: T[OMOJIOTMYHBIE, aHAJOTUYHbIC, PYIUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH H
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeanochuikM BO3HHUKHOBEHMSI JIapBHHU3MA.
JIBumokyiiye Ccuibl ABOJMIOLMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH pPECypcoB, HeompeAeNéHHas H3MEHUUMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN 0TOODP).

Cunrerndeckas teopus 3Bomonuu (CTO) u e€ ocCHOBHBIE TOJIOKEHUS.

Muxkposomtonus. [Tomyisanus Kkak eIMHALNA BUAA U SBOTIOLNH.

JBmwxynme cuiibl ((hakTophl) 3BOJIOLUM BUAOB B NMpHpoJie. MyTallMOHHBIM mpolecc U
KOMOWHATUBHAs HM3MEHUYMBOCTh. [lomynsiuoHHble BOJHBI U Jpeid renoB. M3zomsauus u
MUTpaIus.

EctecTBeHHbIII 0TOOp — HampaBisitomuii gaxtop 3BojouUUd. POPMBI €CTECTBEHHOIO
otbopa.

[Tprucnoco0aeHHOCTh OPraHU3MOB KakK pe3ysbTaT dBojtoiuu. [Ipumepsl npucnocoOineHnit

y Opraau3MoB. ApoMop(d 036l U UIN0-a AN TAIIAN.
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Bun wu BumooOpaszoBanme. Kputepunm Buma. OcHOBHBIE (GOpPMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3KOJI0THUECKOE.

Makposomrorusi. @opMbl 3BOTIONUU: (UICTUYECKAs, ITUBEPICHTHAs, KOHBEPreHTHas,
napasuienbHas. HeoOpaTuMOCTh 3BOMIOIHH.

[IpoucxoxaeHne  OT  HECHEUHUATU3UPOBAHHBIX  IMPEIKOB. [Iporpeccupyromas
crienuanu3anus. AanTuBHas padaus.

JdemoHcTpaumuu:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exxens, @. Mroiep, A. H. CeBepiios.

Tabmuner w cxembl: «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emiiey», «3apoJIbIin
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTtepukc», «Dopmbl OOpbObI 32 CyIIECTBOBAHUEY,
«EcrectBennsii  0TO0p», «MHOrooOpasue copToB pacteHuit», «MHoroobpasue moOpos
JKUBOTHBIX), «[lomynsum», «MyTanuoHHas U3MEHUYUBOCTbBY, «ApoMOp(O3bD»,
«Mmunoanantanun», «OO0mas aereHepanus», «JIBwkymue cuibl 3Boitonuny, «Kapra-cxema
mapmipyra myremectsus Y. Jlapsunay, «boppba 3a cymectBoBaHue», «lIpucmoco6ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU THIIAMH OKPACKU, Ha0Op IUIOA0B U
ceMsiH, Kosuiekius «[IpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUH Y )KUBOTHBIX», MOJIelb «OCHOBHBIE
HaIlpaBJICHUS YBOIOLUNY», 00bEMHAs MOIeNIb «CTpOeHUE TOJIOBHOTO MO3Ta MO3BOHOUYHBIXY.

buoreorpaduyeckas kapra Mupa, Koiekuus «@DopMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anmuukanusa «llepekpéct xpoMocomy, BIaXKHbIE Mpenaparhbl
«Pa3zBuTne Hacekomoro», «Pa3BuTue mATYmIKH», MHKporpernapaT «Jlpo3oduna» (HOpMa,
MyTaruu GOpMbI KPBUIHEB U OKPACKH TEJA).

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHnas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTUYECKOMY KPUTEPHUIOY.

JlaGopatopnast pabora Ne 2. «OmmcaHue NPHUCTIOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JoHayuyHble MpEACTABICHUS O 3apOXACHUU KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHS
KU3HM Ha 3emuie: abWOreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEHHBIN CHHTE3
OpPTraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKON IBOMIOIMK. HauanpHble dTanmbl Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®dopmupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKIETKU. [IepBhie KIETKU U HX

OBOJIOIHA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB.
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Pazsutne xu3Hum Ha 3emsie 1o Hpam M nepuodam. Karapxed. Apxeickas u
npoTtepo3oiickas 3pel. llameo3oiickas spa u e€ mepHOAbl: KEMOpPHUICKHHA, OpIOBHUKCKUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

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

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M IeoJIOTHYECKUX IpoueccoB. OCHOBHBIE 3Talbl ABOJIOLUU
pPACTUTENFHOTO M XHBOTHOTO MHpa. Apomopdo3bl y pacTeHHil U XUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHMpa Kak oTpa)keHue 3BOOUUMU. OCHOBHBIE CHCTEMAaTUYECKHE
TPYIIIIBI OPTaHU3MOB.

OBoironusl yeloBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue mpeinctaBieHUd O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. Cxo/ICcTBa M pa3inuMs 4eJloBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKa.

HBwxymme cuibl  (pakTopbl) aHTpomoreHe3a. HaciencrBeHHass W3MEHYMBOCTh U
€cTeCTBEHHBIN 0TOOp. OOImIecTBEHHBIN 00pa3 KU3HHU, H3TOTOBJICHUE OPYIUil TPy/la, MBIIICHHE,
peub.

OCHOBHBIE CTaJMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONUTEKH, UEIOBEK yMeElblil,
Yenosek mnpsmoxoasammii, YemoBek HeaHaepranbckui, YenoBek pasymubsld. Haxonku
MCKOIIAEMBbIX OCTATKOB, BPEMsI CYILIECTBOBaHMS, 00JIaCTh pacHpOCTpaHEHUsi, 00bEM T'OJIOBHOIO
Mo3ra, 00pa3 >KU3HHU, OPYAHUS.

Yenoseueckue pacbl. OCHOBHbIE OOJIBLIME pachl: eBpoleouaHas (eBpasuiickasi), Herpo-
aBcTpajiouJiHas  (9KBaTOpUAJbHAsA), MOHIOJOMJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCTIOCOOTIEHHOCTH TPEJCTaBUTENEH YeNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBO yenoseueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

[Toptpetsr: ®. Penu, JI. ITactep, A. 1. Onapun, C. Muinep, I'. FOpu, Y. /lapBuH.

Tabmuupl u cxembl: «Bo3uukHoBeHue COTHEYHON cHUCTEeMbI», «Pa3BUTHE OpraHUYecKoro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi CUCTEMAa OPraHU4ecKOoro Mupa», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHHS
YyeJloBeKa U 4YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHX HAXOJIOK
MPEKOB COBPEMEHHOIO 4YeloBeKa», «J/lpeBHeimme moam», «JlpeBHue moan», «llepsbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pachl».

Ob6opynoBanue: wMmymsku «lIporcxoxaenue denoBeka» (OIOCTBI aBCTPaJIONUTEKA,

MUTEKaHTPOIa, HEaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIN M300pakeHHs KaMEHHBIX OpyIuil
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MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebdia), reoXpoHoJIoTHIecKas Tabiua,
KoJuteKusa «®opMbl COXPaHHOCTH UCKOIIAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHblie U NIpaKkTHYeCcKHe padoThI:

[TpakTtnueckas padora Ne 1. «M3ydeHue MCKONMaeMbIX OCTaTKOB PACTCHHUH M KUBOTHBIX B
KOJUTEKLIASX .

DKCKypcusi «IBOJIIOIUSL OPraHMYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeAueCKUil My3eil).

Tema 3. Opranusmbl U OKPY:Kalolas cpeaa.

Dkoyorusi Kak Hayka. 3afgadyd M pa3fesibl dKOJOrMH. MeToAbl SKOJOTHYEeCKHX
UCCIJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHMW3MOB:  BOJHAas,  HAa3€eMHO-BO3JylLIHas, I[OYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Oxonorudeckue ¢akrtopbl. Knaccudukanus skonoruueckux (pakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTreHHbIE. J[elicTBHE IKOJIOTMYECKUX (PAaKTOPOB HA OPraHU3MBI.

AlOuotnueckue  (GakTOpBl:  CBET, TEMIIEPATypa, BIAKHOCTh.  DOTOMEPHUOAU3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0noTHYeCKUX GakTopoB. bronornueckre puTMbl.

buotnueckne  Qaktopel. Bumbl OMOTHYECKMX  B3aUMOJICHCTBUI:  KOHKYpPEHLHS,
XHUITHUYECTBO, CUMOM03 1 ero ¢opmel. [lapa3sutusm, Koonepamus, MyTyallu3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJEOHMYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HauYeHHEe OHMOTHYECKHUX
B3aUMOJICHCTBUI JJIs CYIIECTBOBAHUSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapPAKTEPUCTUKKA MNomyisiiuv. (OCHOBHBIE IIOKA3aTENHW IOMYJIALMU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXJAEMOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauus. JuHamuka
YUCJIEHHOCTH MOMYJISIIUY U €€ PeryJssiusl.

JleMoHCTpanum:

[Toptpetsi: A. 'ymOonpar, K. @. Pynbe, 3. ['ekkens.

Tabmune! n cxemsl: kapta «[IpupogHsie 30HbI 3eminy», «Cpenbl 0OUTaHHUS OPraHU3MOBY,
«Dotonepuoausm», «llomymsiuun», «3aKOHOMEPHOCTHM pPOCTAa YMCICHHOCTH MOMYISILIUU
UHOY30pUn-Tyhenbkn», «[Inuiessie nemnm».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopaTtopnas pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
oOUTaHUNY.

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

[Tpaktuyeckas padora Ne 2. «IToacuéT mIoTHOCTH MOMYISIIUNA PAa3HBIX BUIOB PACTEHUI.

Tema 4. Coo01ecTBa M YKOJOrH4eCKHUe CUCTEMBI.
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CoobOmiectBO  opranu3MoB —  OuoreHo3.  CTpykTypsl  OWOIIEHO3a:  BHUIOBAas,
pOCTpaHCTBEHHasI, Tpoduueckas (mumieBasi). Bunsl-noMmuHanTel. CBsI3M B OMOIIEHO3E.

Dkonoruyeckue cuctembl (d9Kocuctemsl). [loHsTHe 00 3KOcHCTEeME W OHOTEOIeHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: IPOAYLIEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEpruuM B 3Kocucreme. Tpoduueckue (MMILEBbIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKA3aTelIM SKOCUCTEMBI: OHomacca,
OPOAYKIHS. DKOJIOTUYECKHE NHPAMHIbL: TPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCHUCTEM: YCTOMUMBOCTb, cCaMOperysanus, pazputue. Cykueccus.

[Tpupoauble 3KOCHCTEMBI. ODKOCHCTEMBI O03€p M pPEK. ODKOCHUCTEMa XBOHHOIO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO035ICTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢aktop ycroitunBoctu skocucteM. CoxpaHeHue OMOJIOTHYECKOTrO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o O6mocdepe. I'panumpl, coctaB U cTpykrypa Ouocdepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI0O0ATBHON 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecue U oOpaTHas cBsi3b B Ouocdepe.

KpyroBopotbl BemiecTB U OMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OUOMBI CYIIIH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe n3MeHeHHs B ouocdepe. [modansHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

CocymecTBoBaHMe NpUPOIbl U yenoBeuecTBa. CoxpaHeHue 0MopazHooOpa3us Kak OCHOBA
ycroiunBocTy 6uocgepsl. OCHOBA pallMOHANIBHOIO YIPaBJICHUs PUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKEHHs OMOIOTUU M OXpaHa IPUPOIbI.

JleMoHCTpanum:

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

Tabmune!l u cxemsl: «llumessle nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuTaHus», «OKoJorMueckas mnupamuaa», «buocdepa u yemoBeky,
«9KOoCcHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IKOCUCTEMAa XBOWHOro Jjeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMS BO3JyXa W TPYHTOBBIX BOI», «llouBa — BakHelmas
cocrasisitonias ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsiit 3G dexT», «DakTopbl

PaMOaKTUBHOTO 3arpsi3HeHUs: onocdeprl», «O0mas cTpykrypa ouocheps», «Pacrnpoctpanenue
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XKu3HH B Omnochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopot a3zora B Ipupoe».

O6opynoBaHue: MO/I€b-aNIIINKALUs «Tunuynsle OMOIICHO3BD», repbapmii
«PacturensHble  coobOmiecTBa»,  kouiekuuu — «buonenos», «Bpeaurenn — BakHeHImx
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAIeKALME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon

Deneparun, N300pakeHusI OXPaHIEMbIX BHIOB PACTEHUH U KUBOTHBIX.
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I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBaIOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00y4aroIUMUCs TPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U

MNPpECAMCTHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IPEAMCTA «buonorusy BbIJICIICHBI
CIEIyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYAIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPENEICHHUIO,
HAIU4YUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, ILEJCHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTDb LCJIU U CTPOUTD JKU3HCHHBIC IJIAHBI.

JInuaoCTHBIC pe3yibTaTbl OCBOCHUSA IMMPEAMCTA «bnomorus» JOCTUTaKOTCA B C€AUHCTBC
yueOHOM M BOCTIHUTATEIHHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHITHIMHA B
0011ecTBE MpaBWIAMH W HOPMaMHU TOBEJEHUS M CIOCOOCTBYIOT TPOIIECCaM CaMOITIO3HAHUS,
CaMOBOCITMTAHUA W CaMOpPa3BUTHUS, PA3BUTHA BHYTpCHHeﬁ MMOo3nuMu JIMYHOCTH, MMAaTPpUOTU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHHs, OEpPEe)KHOTO  OTHOIIEHHUS K  KyJAbTypHOMY  HACIEOUI0O U TPaJAULIUAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKarollen cpee.

JImuaOCTHEBIC PE3YyIbTAaTbl OCBOCHUSA y‘I€6HOFO npeamera «buoorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTh M CIOCOOHOCTH OOYHaIOIUXCsI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlMid, TO3UTHUBHBIX BHYTPEHHUX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUCKOTO  0OIIecTBa,
paCInpC€HUC KHU3HCHHOI'0 OIIbITa W OIbITa ACATCIBHOCTU B MPOLECCE pCaln3allii OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATENbHOM IEATETbHOCTH, B TOM YUCJIE B YACTHU:

1) rpamIaHCKOr0 BOCIUTAHMS:
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c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OO0ydYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, YyBa)KCHHE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIBHOCTH MPHU CO3JaHUU YUEOHBIX MPOEKTOB,
pCeIICHUN y‘-IGGHBIX U I103HAaBaTCJIbHBIX 3a1a4, BBIIIOJIHCHUU 6I/IOJIOFI/I‘-IGCKI/IX 9KCIICPUMCHTOB;,

CIIOCOOHOCTh  OIpPEACNSATh COOCTBEHHYIO TMO3HUIMI0 1O OTHOLIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSX  HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
BSaHMOI[eﬁCTBHH JIIOI[Cﬁ C pasHbIMHA Y6€)KI[6HI/IHMI/I, KYJIbTYPHBIMH HCHHOCTAMH U COHUAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATEIbHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXXUTEIHHOTO OTHOLICHUS K MHEHHIO
ONIMOHEHTOB MPHU 00CY JACHUU CIIOPHBIX BOIMPOCOB OMOJIOTUYECKOTO COACPIKAHNS,

TFOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU JIE€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON IPpaXKAAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoamHON, ropaocTy 3a CBOM Kpai, CBOIKO
Ponuny, cBO# SI3BIK M KYJIBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHHEe K TPUPOJHOMY HACIHEAMI0 U TaMSATHUKAM TMPUPOIBI,
JIOCTXeHUsIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAHOBIIGHHE U pPa3BUTHE
6I/IOJ'IOFI/II/I, MOHUMAaHU 3HAYE€HUsI OMOJIOTUY B IIO3HAHUN 3aKOHOB IIpHUPOALI, B )KU3HH YCJIIOBCKA U
COBPEMEHHOI'0 00IIEeCTBa;

uzeiHas yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHUMATh OCO3HAHHbBIE PEIIECHUs, OPUEHTUPYICH
Ha MOPAJIbHO-HPAaBCTBEHHBIC HOPMbI U ICHHOCTH,

OCO3HAaHHUC JIMYHOTO BKJIaga B TIOCTPOCHHUC yCTOﬁ‘-IHBOI‘O 6yI[yH_[CFO;
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OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICCTBHS )KUBOM MIPUPOJABI U €€ LIECHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHHE MPOSBISTH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) d¢usuyeckoro BocnUTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 3I0POBbSI M
IMOIMOHAIBLHOIO 0JIArONoJIyYHs:

MOHMMAaHUE U pealn3alys 3J0pOBOro U 06e30MmacHoro oopasa *u3HU (340POBOE MUTAHUE,
cOOIOZICHHE TUTHEHUYECKUX TMPaBWJI M HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perymsipHass (uU3MYECKas AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U IICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBUJ HWHAMBUIYAJIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCJIEICTBUN M HENPHUSATUS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYA0TO0HE;

TOTOBHOCTb K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTHYECKON M COIMAILHOM HAPABICHHOCTH,
CIIOCOOHOCTh ~ MHHIIMUPOBATh, TUIAHUPOBATH M CAMOCTOSITEIbHO  BBINOJHATH — TaKyIO
JIeATEIbHOCTH;

MHTEpeC K pa3nuyHbiM chepam mpodecCHoHANBHON AEITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BBIOOP OyayIieit mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
JKU3HHU;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIEHNE K MPUPOJE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpeibl;

OCO3HaHUe I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel UX peleHus;
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CIIOCOOHOCTH UCMOJIB30BaTh MpUOOpeTaeMble IPU U3YYEHHH OMOJIOTUU 3HAHUS U YMEHUs
IpHU PEIIeHUU TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM MPHUPOAOIOE30BaHNEM (COOII0ICHUE
MPaBWI IOBEACHUSA B NPUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECUSA B JKOCUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEIpUSATUE JEHUCTBHM, NPUHOCAIIUX BpEl OKPYKAOUIEH NPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONMPUSATHBIC YKOJOTHUECKUE MOCIEIACTBUS MPEINTPHHIMAEMBIX
JIEHCTBUM U NIPEJOTBPALLATD UX;

HaJIU4YME Pa3BUTOTO HKOJOIMYECKOTO MBIIIICHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIbHOW IIPAKTHUKE, TOTOBHOCTHM K YYacTHUIO B
MPAKTUYECKOM IESITETbHOCTH IKOJOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTUS HAayKM © OOIICCTBEHHOM TMPAaKTUKH, OCHOBAHHOTO Ha JHMAJIOTE€ KYJIBTYD,
CIOCOOCTBYIOIIETO0 OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIETYPHOM MHPE;

COBEPILEHCTBOBAHUE A3bIKOBOM M UNTATEIBCKON KYJIbTYpbI KaK CpPEJICTBA B3aUMOIECHCTBUS
MEXIY JIOJIbMU U ITO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
palMOHATBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JJAHUU IIEJIOCTHOTO MPECTaBICHUS 00 OKPYXKaIOIEeM
MUpEe Kak O €IWHCTBE TMPHUPOAbI, dYelOoBeKa M OOIIecTBa, B TO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHuu MpoodiIeM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU JIJII COBPEMEHHOMW ITUBUIIU3AIMU: OOCCTICUCHUS
HOBOTO YpPOBHS Pa3BUTHUS MEIUIIMHBI, CO3/IaHUE MEPCINEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS UEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TII00ABHBIX
HKOJIOTMUYECKUX MPOOJIeM U o0ecTieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATIBHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYCHUU OMOJIOTMUYECKUX 3HAHWUU B LEJSX TMOBBIMICHUS 00Ien
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIHMOHAIbHON
TPaMOTHOCTH O0ydarouuxcs, GopMUpyeMOil Mpu N3y4eHUU OUOJIOTHH;

MMOHUMaHUE CYIIHOCTA METOJOB IO3HAHUS, HMCIOJb3YEMbIX B E€CTECTBEHHBIX HayKax,
CITOCOOHOCTH HWCTOJIb30BaTh TMOJydyaeMble 3HAaHUS [UIsl aHAW3a W OOBSICHEHHS SBICHUMN
OKPYKAIOIIET0 MHUpa W MPOUCXOIAIIMX B HEM HW3MEHEHUH, yMEHHE JaenaTh O0OOCHOBAHHBIE
3aKJTIOYEHHUS HA OCHOBE HAay4HbIX (DAaKTOB W HMMEIOIIMXCS JAaHHBIX C MEJbI0 TONy4eHUs

JOCTOBEPHEBIX BBIBOJIOB,
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CIIOCOOHOCTHh CaMOCTOSATENLHO HCIIOJb30BaTh OWOJOTMYECKHE 3HAHUSA A peIICHUA
HpO6JIeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HAaHUEC INCHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATL NPOCKTHYHO U
HCCICO0BATCIIBCKYIO ACATECIIBHOCTh HHAWBUAYAJIIbHO U B I'PYIIIIC,

TOTOBHOCTb M CIIOCOOHOCTH K HEIIPEPLIBHOMY O6p330BaHI/IIO n caMoo6pa30BaHmo, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAHUM 110 OHOJIOTUM B COOTBETCTBUHM C JKU3HECHHBIMH

NOTPEOHOCTSMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHbie pe3yibTaThl OCBOCHHS Y4eOHOro mnpeamera «buosorusy BKIIOYAIOT:
3HaYuMble A (OPMHUPOBAHHS MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXKIUCHUIUITMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
nu CHGIII/I(l)I/IKy METOOOB IIO3HAHUA, I/ICHOJILByeMI)IX B €CTCCTBCHHBIX HaYKaX (BGIIIGCTBO, 3Hepr1/151,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIUN, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIeOBaHUEe, HAOIIOJEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJIbHbIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIE, KOMMYHUKATHUBHbBIC, PETYISTHUBHBIC), 00ECIEUNBAIOIINE
dbopmMupoBaHre (PYHKIIMOHAIBHONH T'PaMOTHOCTH W COIMAIBLHOW KOMIIETCHIIMHA OOYYarOIIMXCH,
CIIOCOOHOCTH o0yJaronmxcs HCII0IL30BaTh OCBOCHHBIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHUS B II03HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS IMPOTPAMMEI CPEIHEro OOIIero o0pa30BaHWUS
JOJIPKHBI OTpa)KaTBI

OBgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBble JIOrHYecKHe 1eCTBUS:

CaMOCTOSITENIEHO  (DOPMYJTMPOBAaTh M aKTyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh &
BCECTOPOHHC;

UCIIONIb30BaTh TMPU OCBOCHMM 3HAHUN MPHUEMBI JIOTUYECKOTO MBINIJICHUS (aHalW3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHUX
MOHATHUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C APYTUMU TOHATUSMU);

OTIPECIIATh TEIM JEATEIbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHM WX JOCTHKCHHUS,
COOTHOCHUTH Pe3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IESMU;

HCIIOJIb30BaTh OHMOJIOTMYECKHE IOHSTHS JJIs 00BSICHEHHUS (1)8.I(TOB U SBJICHUN KUBOHU

IPUPOJIBL;
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CTPOUTH JIOTUYECKUE PpaCCyKICHUS (MHIYKTHUBHBIC, JAECIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pAacCCMATPUBAEMBIX SBICHUSX, (OPMYIHUPOBATH
BBIBOJIbI U 3aKJIIOUYCHUS;

PUMEHSTh CXEMHO-MOJICJIbHbIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBs3eH U
OTHOUICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh TUIAH PEHICHHS IPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTePUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIENISAM,
OIICHUBATh PUCKHU MOCIIEACTBUI IESITEILHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJHATE PAOOTy B YCIOBHSIX pPEAbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCcTBUS:

BIIJICTh HABBIKAMHU Y4YEOHO-MCCIICOBATEIBCKON M MPOCKTHOM NEATEeIbHOCTH, HABBIKAMHU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY IOMCKY METOJIOB
pelleHus MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIIOJIB30BaTh PA3JIMYHBIE BUJBI ACATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAIMH, TTPEOOPA30BAHUI0 W NMPUMEHEHHUIO B YUCOHBIX CHUTYAIUSIX, B TOM YHCJE TIPU
CO3aHUH YUEOHBIX U COIIMAIIbHBIX TPOEKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMA M METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 33/Jaud B 00pa30BATENbHON NESATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH MPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyallM3UpOBaTh 3ajady, BBIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apryMEHThl IS JI0KAa3aTelIhCTBA CBOUX YTBEPKICHUI,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TOJYYEHHBIE B XOJE peIIeHHs 3aJaud pe3yabTaThl, KPUTHUECKU
OIICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh II€JICHANIPABICHHBIM TOUCK TIEPEHOCa CPEACTB M CIOCOOOB JEHCTBUS B
po(hecCHOHATEHYIO CPey;

yMETh TMEepPEHOCUTh 3HaHWS B  [O3HABATENBHYIDO U  MPaKTUYECKyl0  o0yacTu

JKM3HCACATCIBbHOCTH,
23



YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NIPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WJEW, IpEAJararb OPUIMHAJIBHBIE MOAXOABI U PELIEHMs, CTaBUTh
po0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEILICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMalMM (TEKCTe yueOHOro mocodus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO PA3IMYHBIX BUAOB U (opm
IPEJCTaBICHUS, KPUTUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEYUBOCTb;

(bopMynHupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
Oouonornyeckoit nHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YYEOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCHOJIB30BaHHUA HH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaJbHYIO (OpMYy NpEACTaBICHUS OHOIOTHYECKON
uHpopManuu (CXxeMbl, TpaduKu, THarpaMMBbl, TAOIHIIbI, PUCYHKH U APYTOe);

UCTIOJIB30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOM
uHpopMaLrell: IPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U IPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS W 3alIMTHl WHpOpMaNWU, HWHGHOPMAITHOHHON
0€3011aCHOCTH JTMYHOCTH.

OgiaeHne yHUBeEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€l CTBHAMM:

1) oOmenue:

OCYIIECTBIISATh KOMMYHUKAIIMN BO BCEX cdepax >KM3HU, AKTUBHO y4acTBOBaTh B AHAIOre
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJIaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CYXKIEHHSI OTHOCUTEIIBHO BBIMOJHEHMSI NPEUIaracMod 3aJadd, YYHUTHIBaTb WHTEPECHl U
COTJIACOBAHHOCTH MMO3ULIUHI APYTUX YYaCTHUKOB JAHANIOra WIN JUCKYCCUN);

pacno3HaBaTh HeBepOalibHbIE CpEACTBAa OOILIEHUS, MOHMMAaTh 3HAUYEHHE COLMATIBHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallul, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOcOOaMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JIPYTUX JIOAEH, MPOSBIATh YBOXKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAaHUEM S3BIKOBBIX

CpPEJICTB.
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2) coBMeCcTHAsl IeITeIbHOCTD:

MOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIAMBHIYaIbHOH pabOTHI MpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ yd4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4l€Ha KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAESTEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAMHUPOBATH
JEUCTBUS 1O €€ NOCTHXKEHHIO: COCTaBIAThH IUIAH JEWCTBHUH, PAaclpenciATh pPOJIU € Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKJOTO YYaCTHHKA KOMaH/bI B OOLIUIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranmu3anus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIE M CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310pPOBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 337a4l B 00pa30BATENbHOM JEATETBHOCTH H
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM PYIUIIMH B PA3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:
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JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LESAM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUS COBEPIIAEMbIX JCUCTBUN
Y MBICITUTEJIBHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI pediekcun
JUTSL OLICHKU CUTYaI[H, BBIOOpA BEPHOTO PEIICHMUS,

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U aQpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIBHOCTH;

3) npuHsTHE Ce0S U APYIUX:

MPUHUMATD ceOsl, MOHUMAsi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX Ha OLINOKU;

pa3BUBAThb CIIOCOOHOCTH MMOHUMATh MUD C MO3UIHUHU APYroro 4€JI0BCKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHus nporpamMbl COO mo 6uosnoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT creruduueckue s yueOHoro npeamera «buosaorus» HaydHble 3HaAHMS, YMEHUS U
CIocoObl JEMCTBUM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPEeoOpa3OBaHUIO 3HAHWM, BHJIbI
NEeSITEILHOCTH TI0 MOJIyYeHHIO HOBOTO 3HAHHS M NMPHUMEHEHHWIO 3HAHUH B PAa3IMYHBIX Y4EOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 rojjaM 00yUeHHs.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 10 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKIIAJIE POCCUICKHIX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ononornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEKa IS PEeIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KJIETKA,
opranusM, Merabonu3M (0OOMEH BeImIECTB M  IpeBpalleHue DHEPruu), ToMeocTa3’
(camoperynsiiusi), ypOBHEBasi ~ OpraHW3aIMisl JKHUBBIX  CHCTEM, CaMOBOCIPOHM3BEICHUE
(pempoIyKIHst), HACIECTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BHUTHUE;

yMEHHuE u3jaraTb OHOJOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAasi, MYyTallMOHHAsd,

LEHTpaJIbHas JI0TMa MOJeKyJsipHOi Ouosnorun), 3akonsl (I. Mennens, T. Moprana, H. U.
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BapunoBa) u yuenus (0 eHTpax MHOT0OOpa3us U MPOUCXOXKIACHUS KyIbTypHbIX pacTenuid H. H.
BasuiioBa), onpenenars rpaHuLibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHWS B OMOJIOTWMU: HAOIIOJACHUE U ONMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus M IMpPOBEJIEHHE OUOJOTrHYECKOro
9KCHEPUMEHTA, BBIIBM)KEHUE TUIIOTE3bl, BBIBICHUE 3aBUCHUMOCTH MEXIy MHCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIYUYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbl HA OCHOBAHUU I10JyUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICNATh CYLIECTBEHHBIE NMPHU3HAKK BUPYCOB, KJIETOK IPOKAPUOT M 3YKapuoT,
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTHU MPOLECCOB: OOMEHa BEILECTB U
NPEBpAICHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M IHEPreTHUECKOro oOMeEHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIUIOJOTBOPEHUS, Pa3MHOKEHUSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

yYMEHUE NPUMEHSATh MMOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUECKUX PELICHUI B IOBCEHEBHON KU3HU C LENIbI0 00ecreueHus
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37J0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO IMOBEJEHHUsI B OKpYXawlleil NpUponHOH cpele, MOHMMaHUE HEOOXOIMMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul pallOHAIBHOIO
IPUPO/IONOIB30BAHUS;

YMEHME peIllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpelIMBaHKe, CLETUIEHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUIS TIpEICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIIOJIHATH JTAOOPATOPHBIE U MPAKTHYECKHE padOThl, COOJOIaTh MpaBUia MPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAThb M WHTEPHPETHPOBATH HMH(OPMAIMIO OMOJIOTHYECKOTrO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHWUA W3 Pa3lIMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOM HMH(}OpMaLNK, HayYHO-TIONYJISPHbIE MaTE€PHUasIbl), ITUUECKHUE ACTIEKTHl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO3]aBaThb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN anmapaT OUOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 11 kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M POJU OMOJOTMHM B CHCTEME HAyYHOI'O 3HAHUS

€CTECTBEHHbIX HayK, B (D)OpPMHpPOBaAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
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HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh CO/IePKaHUEe OMOJIOTHYECKUX TEPMUHOB U TMOHATHI: BU]I, TIOMYJISIIINSA,
reHoOH, SBOJIONUHMS, JBIXKYIIHE CHIbI ((pakTOpbl) SBOJIOIUH, MPHCIOCOOJICHHOCTh
OpraHM3MOB, BHUJ000pa3OBaHUE, JKOJOrMYeckue (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeIYIEHTHI, LIENH MUTaHUs, SKOJOrnyecKas mupaMuaa, ouoreoueHos, onocgepa;

YMEHME Hu3araTb Ouonoruueckue teopuu (dBoarounoHHas Teopus Y. JlapBuna,
CUHTETHYECKasl TeOpHs SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbliiieBoro cxonactea K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH W mytei sBomtonnu A. H. CeBeplioBa, y4eHUsI O
ounoctepe B. U. BepHaickoro), onpeaensiTh TpaHUIIBI UX MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHUE BIAJIeTh METOJaMH HAyYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJACHWE W ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUM, OpraHu3anus ¢ MPOBEAEHHE OHOJIOTHYEeCKOro
SKCIIEPUMEHTA, BBIABI)KCHHUE THUIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYECHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHIA,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOABI HA OCHOBAaHHHU TIOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MTPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUIIOB,
MOMYJSIIIMKA, TPOAYILEHTOB, KOHCYMEHTOB, pPEAYLEHTOB, OHOTEOIEHO30B M JKOCHUCTEM,
0COOEGHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JNEHCTBUS HKOJIOTMYECKUX (AKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIECTB U MMOTOKA SHEPTHH B SIKOCHCTEMAaxX, aHTPOIIOT€HHBIX U3MEHEHUH
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHYECKHUX LHUKIOB B
ouocdepe;

yYMEHHUE TPUMEHSTH TOJTyYeHHBIE 3HAHUS Ui OOBSCHEHUs OMOJOTHMYECKHX IMPOIECCOB U
SIBJICHUM, ISl IPUHATHS NPAKTUYECKUX PEIICHUI B MOBCEIHEBHON XKHU3HH C IIENIbI0 00eCTIeueHHs
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIOJIeH, COOMIONEHUST HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHHUH COBpEMEHHOM ouonoruu IS paloHaIbHOTO
HPUPOIONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOrMYECKHE 3aJlaud, COCTABIATh CXEMBbl IepeHoca
BEIIECTB U SHEPTUH B dKOocHcTeMax (L[N MUTaHusA);

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUecKue paboThl, coOI0AaTh MpaBuia Mpu
paboTe ¢ yueOHbBIM U 1abopaTOpHBIM 000PYIOBAHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAThb U WHTEPHPETHPOBATH HMH(OPMAIMIO OMOJIOTHYECKOTO

COACPpIKaHNA, BKIHOYAKOIIYIO ICEBAOHAYYHBIC 3HAHUA W3 PA3JIMYHBIX HMCTOYHHKOB (Cpe)ICTBa
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MaccoBOi HWH(pOpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepHaNIbl), pPacCMAaTPpUBaTh TJIOOAIbHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MIO3HILIUIO;

YMEHHUE CO3[aBaTh COOCTBEHHBbIC TIMCBMEHHBIE M YCTHBIE COOOIICHUs, 0000IIas
OMOJIOTUYECKYI0 HWHPOPMAIMI0O M3 HECKOJIBKMX HWCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh

NOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie IlpakTnyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcbl
bubnnoreka IIOK
1 buonorus xak Hayka 2 0 0.5
https://m.edsoo.ru/7f41¢292
bubnnoreka IIOK
2 JKuBble CUCTEMBI U MX OpraHu3aIus 1 0 0
https://m.edsoo.ru/7f41¢c292
bubmuorexa [JOK
3 XUMUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1 1
https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
4 KuznenestenbHOCTh KIETKU 6 0 0
https://m.edsoo.ru/7{41¢c292
Pa3smHOXkeHue 1 HHAUBUAYAIbHOE pa3BUTHE 0 | bubnmnorexka HOK
5 5
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HaciaencTBeHHOCTh U N3MEHYHUBOCTD g . . bu6nuoreka [IOK
OpPTaHU3MOB https://m.edsoo.ru/7f41¢c292
. Cenekuust oprann3MoB. OCHOBBI ; 0 0 bubnuoteka [JOK

OMOTEXHOJIOTUH

https://m.edsoo.ru/7{f41¢c292
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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

8 Pe3epBHOE Bpemst

bu6nmoreka [IOK
https://m.edsoo.ru/7{41¢c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

3.5
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https://m.edsoo.ru/7f41c292

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Kontpoabnbie, Ilpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bubnuoreka [{OK
1 DBOJIIOIIMOHHAST OUOJIOTHS 9 1 1
https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 . 05 Bbu6mmoteka [JOK
3emie . https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3Msbl U OKpyXkarolas cpeaa 5 0 1
https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
4 CooO11ecTBa v YKOJIOTHUECKHUE CHCTEMBbI 9 1 0
https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
5 PeszepBHoe Bpems 2 0 0
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5
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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
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo 4yacoB JIeKTPOHHBbIE U(PPOBHIE
Ne Jlara
Tema ypoxa Koutposibubie IIpakTuueckue oGpa3oBarebHbIe
n/n Bceero H3yYCHUS
padoThbI padoTbI pecypcbl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[TpakTuueckast paborta Ne 1
bubmuorexa [JOK
2 «/crnonp30BaHue pa3IMYHBIX METOI0B 1 0 0.5
https://m.edsoo.ru/863e6122
P U3YICHUH OUOJIOTHICCKUX
00BEKTOBY
; buonornueckue cucTeMsl, IPOLIECCH U . 0 0 bubnnoreka [JOK
UX U3y4YCHHE https://m.edsoo.ru/863e6564
4 XHUMHUYECKHM cocTaB KJIETKU. Boma u . 0 0 bu6nmoreka [JOK
MHUHEPAJIBbHBIE COJIU https://m.edsoo.ru/863e674¢
bubmuorexa [JOK
5 benku. CoctaB u cTpoeHne OEIKOB 1 0 0
https://m.edsoo.ru/863e6b72
¢ ®epMeHThl — OMOJIOTHYECKHE . 0 05 bubnnorexka [JOK
Katanuzaropsl. JlabopaTopHas pabora ' https://m.edsoo.ru/863e6b72
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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

No 1 «M3yyeHue KaTaauTUYECKOM
aKTUBHOCTH ()€PMEHTOB (HA MpUMeEpe

aMUJIa3bl WM KaTajaasbl)»

bubmuorexa [JOK
7 Yrinerosapl. JIunuas 0 0
https://m.edsoo.ru/863e¢6870
bu6mmoreka [IOK
8 HyxnennoBeie kucinotel. ATO 0 0
https://m.edsoo.ru/863e6d5c
9 Hcropus u METOABI U3yUYEHUS KIIETKU. 0 0 bu6mmoreka [IOK
Kiterounas Teopust https://m.edsoo.ru/863e6e88
10 Krnerka kak 1enoctHas )KuBasi CHCTEMa 0 0
Ctpoenue 3yKapuOTUYECKON KIIETKH.
JlabopaTtopHnas padota Ne 2 «3yuenue
bu6nmoreka [JOK
CTPOEHUS KJIETOK PAaCTeHUH,
11 0 0.5 https://m.eds00.1u/863e6f0
KUBOTHBIX, TPHOOB 1 OaKkTepuil mox
https://m.edsoo.ru/863e716¢
MHUKPOCKOITOM Ha TOTOBBIX
MUKpOIIpenaparax U uX OIMUCAHHEC)
. Konrponsnas pabora Nel Ctpoenue 0 bubnuoreka [IOK
KIIETKU https://m.edsoo.ru/863e766¢
3 OOMeH BelecTB WK METaboIH3M. 0 0 bubnmoreka [JOK
®dotocuHTe3. XEMOCHHTE3 https://m.edsoo.ru/863e7c98
14 DHepreTudyeckuii ooMeH 0 0 bubnnorexka [JOK
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

https://m.edsoo.ru/863e7aae

JKu3HeHHBIN MK KISTKU. [{enenue

KJeTku. Muto3. JlabopaTopnasi pabota

bubmuorexa [JOK
15 Ne 3 «Habmronenne MuTo3a B KIIETKaX 0 0.5
https://m.edsoo.ru/863e7dc4
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOTIpenapaTax»
6 Bbuocunres Oenka. Peakuus 0 0 bu6mmoreka [IOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796¢e
bu6mmoreka [IOK
17 Tpaucusus — OuocunTe3 Oenka 0 0
https://m.edso0.1ru/863e796¢
8 Hexnerounsie ¢hopmbl )KU3HH — 0 0 bubnnorexa [JOK
BUPYCHI https://m.edsoo.ru/863e7540
bu6nmoreka [JOK
19 @DopMbI pa3MHOXKEHHS OPIraHU3MOB 0 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢e
bu6mmoreka [IOK
20 Meiios 0 0
https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OMI0I0TBOPEHHE.
bubmuorexa [JOK
21 JlaGopaTtopHnas pabota Ne 4 «3yuenue 0 0.5

CTPOCHHUS IMOJIOBBIX KJIIETOK HAa I'OTOBBIX

MHUKpOIpernaparax»

https://m.edsoo.ru/863e81b6
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https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

NHnuBuyanpHOE pa3BUTHE

bu6mmoreka [IOK

22 0 0
OpraHU3MOB https://m.edsoo.ru/863e8436
’3 ['eneTnka — Hayka o 0 0 bubnuorexa [JOK
HACJICICTBEHHOCTH ¥ H3MEHYHUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIEAOBAHUS
bubmuorexa [JOK
24 MPU3HAKOB. MOHOTHOpHIHOE 0 0
https://m.edsoo.ru/863e8878
CKpEIIMBaHUE
JuruOpuHoe CKpemmuBaHue. 3aKoH
bubmuorexa [JOK
25 HE3aBUCHUMOTO HACJICIOBAHMS 0 0
https://m.edsoo.ru/863e89a4
MPU3HAKOB
CueruieHHOe Hacae0BaHUE
bubmuorexa [JOK
26 npu3HakoB. JlabopatopHas pabota No5 0 0.5
https://m.edsoo.ru/863e8c60
Pemenne reneTnueckux 3agay
. I'enernka noma. HacinemoBanue 0 0 bu6nmoreka [JOK
MIPU3HAKOB, CLIETIJICHHBIX C [TOJIOM https://m.edsoo.ru/863e8c60
N3menuuBocts. HenacnencTBeHnHast
M3MEeHYUBOCTh. JlabopaTopHas paboTta
-8 Ne 6. 3yuenue MoaupukainoHHON 0 0.5 bubnmnorexa [JOK
U3MEHYUBOCTH, IOCTPOEHUE ' https://m.edsoo.ru/863e8efe
BapHAIIMOHHOTO PsJia U BapHUAIIHOHHOM
KpHBOW»
29 HacnencrBeHHas ”3BMEHUUBOCTb. 0 0 bubmuorexa [JOK
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https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

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

bu6mmoreka [IOK
30 I'eneruka yenoBeka 1 0 0
https://m.edsoo.ru/863e8d78
31 KonTponpHas padota No2 1 1 0
bubmuorexa [JOK
32 Cenekius Kak HayKa U IpoLece 1 0 0
https://m.edsoo.ru/863e9214
MeToibl ¥ TOCTHUKEHUS CeTICKIINN
13 pacTeHUH U KUBOTHBIX. | 0 0 bubnnoreka [JOK
broTrexHoorus Kak oTpacib https://m.edsoo.ru/863e9214
MIPOU3BOJICTBA
bu6mmoreka [IOK
34 Wrorosas koHTposibHasA paboTa 1 1 0
https://m.edsoo.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 24 ; 35

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

11 KJIACC

KoanuecTBo 4acoB

DJIeKTpoHHbIe HU(pPOBbIE

Ne Hara
Tema ypoka Konrtpoubnbie IIpakTtudeckue o0pa3oBaTe/bHbIE
n/n Bceero H3yYeHUS
padoThbI padoTbI pecypcbl
bu6mmoreka [IOK
1 DBOJIIOLMS U METOJIbI €€ U3YUEHUSI 1 0 0
https://m.edsoo.ru/863ea20e
5 Hcropust pa3BUTHS NIPEACTABICHUI 00 | 0 0 bubnnoreka [JOK
HBOJIIOIUH https://m.edsoo.1u/863e¢9570
bu6mmoreka [IOK
3 MukposBOIIOLUS 1 0 0
https://m.edsoo.ru/863e9cle
[Tomynsmus Kak dIeMeHTapHAs
€MHHIIA BUJIA ¥ SBOJIOIIH.
bu6nmoreka [JOK
4 JlaGopatopHas pabota Ne 1 1 0 0.5
https://m.edsoo.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OIOrHYECKOMY KPUTEPHIO
s JIBroKy1e cuibl (3JIeMeHTapHbIe | 0 0 bubnuoreka [IOK
(bakTOpBl) IBOIOLUU https://m.edsoo.ru/863e9da4
bubmuorexa [JOK
6 EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl 1 0 0
https://m.edsoo.ru/863e9ed0
7 Pe3ynbrath 3BOMIOINN: 1 0 0.5 bubnmuorexa [JOK
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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

PUCIIOCOOJICHHOCTh OPTaHU3MOB U
BHU1000paszoBanue. JJaboparopHas
paborta Ne 2 «Onucanue
NpUCrocO0JICHHOCTH OpraHu3Ma u eé

OTHOCHUTEIIBHOT'O XapaKTepar»

https://m.edsoo.ru/863e9fde

MHpa

bu6mmoreka [IOK
8 Hanpasnenus v mytd MakpO3BOJIIOIUN 0 0
https://m.edsoo.ru/863e9cle
9 Heob6parumocTh 3BOTIONHAH 1 0
Wcropus xu3Hu Ha 3emiie U METO/bI €€
10 0 0
U3YYEHUS
" ['unoTe3sl NpOUCXOKACHUS KU3HHU HA 0 0 bubnnorexa [JOK
3emuie https://m.edsoo.ru/863ea5abd
. Pa3BuTHe )Xn3HM Ha 3eMIe 1O 3paM U 0 0 bubnuoreka [IOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOJTIOLUU
PaCTUTENBHOTO U YKUBOTHOTO MUpA.
bu6mmorexa [IOK
13 [Tpaktuyeckas pabora Ne 1 «M3yueHnue 0 0.5
https://m.edsoo.ru/863ea8bc
MCKOIIA€MbIX OCTATKOB PaCTEHUU U
JKUBOTHBIX B KOJUICKITHSIX)
” CoBpeMeHHas cucTeMa OpraHu4ecKoro 0 0 bubnuorexa [JOK

https://m.edsoo.ru/863eca48¢e
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https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTEHE?) 0 0
https://m.edsoo.ru/863eac2c
JBwxymme cuitbl (pakTops) bubnuorexa [JOK
o aHTpPOIOTeHe3a 0 0 https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaJIUU IBOJIIOLIUU YETIOBEKA 0 0
18 Yenoseueckue packl U IPUPOIHbIE 0 0 bubmuorexa [IOK
aJlanTanuy 4eja0BeKa https://m.edsoo.ru/863eaea
PesepBHelil ypok. O600111€HHE 110 TEMe
19 «BO3HUKHOBEHHE M Pa3BUTHUE KU3HU Ha 0
3emie»
20 DKoJIoTus Kak HayKa 0 0
. Cpenpl 00uTaHUs U HKOJIOTHYECKUE 0 0 bubnuorexa [JOK
(baxTopsl https://m.edsoo.ru/863eafec
AbuoTtnueckue GpaxkTopsl.
JlaGopatopHas pabora Ne 3. bubnuoreka [IOK
. «Mopdonoruyeckue 0COOEHHOCTH 0 0 https://m.edsoo.ru/863eb10e
pacTeHuil U3 pa3HbIX MECT OOUTAHHS.
23 Buotnueckue akropsl 0 0 bubmorexa HOK
https://m.edsoo.ru/863eb348
y DKOJIOTUYEeCKHE XapaKTePUCTUKU 0 05

nonyssiun. [Ipaktnyeckas pabora Ne 2
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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

«[ToaCcY€T MIOTHOCTH MOMYJALIMI

Pa3HbIX BUJIOB paCTeHHﬁ>>

bu6mmoreka [IOK
25 Coo01miecTBa OpraHu3MOB — OHOIIEHO3 0
https://m.edsoo.ru/863eb46a
2 DKOJIOTHYECKUE CUCTEMBI 0 bubnmoreka [JOK
(9KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKA3aTENN YIKOCUCTEMBI.
bubmuorexa [JOK
27 OKkonorudeckue nupamusl. CBOMCTBA 0
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [Ipupoanslie 3xocucTEMBI 0
29 AHTpPOIIOT€HHBIE IKOCUCTEMBbI 0
30 buocdepa — rimobanpHas 3xocucTeMa 0 bubmmoreka [IOK
3emnu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 0 bubnmnorexa [JOK
ouochepsl https://m.edsoo.ru/863ebd 16
32 YenoseuecTBO B Onocdepe 3emau 0
13 CocytiecTBoBaHUE TTPUPOJIHI U 0 bubnuoteka [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
PeseprubIil ypok. O60011IeHIE TEMBI
34 «Coo011ecTBa u 3KOJIOTUIECKUE 1

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

2.5
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

N.B.Aradonosa, B.1.Cuormnazos.buonorus 10kmacc. M.:[poda,2020
N.B.Aradonosa, B.11.CuBornazos.buonorus 11kmacc. M.:[Ipoda,2020

METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

I'.A.Anenpmuna,®.K. A nenpime ['eHeTnka B 3a1avax. YyeOHOe MocoOue 1mo Kypcy OHOJIOTHH. -
M.:ITmanera,2017T

Hukurunckas T.B. Harnsausiii cnpaBounuk 115 nogoroBku OI'D u EIMD.-

Mocksa:9kcmo0,2023

HMAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
https://m.edsoo.ru
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