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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl 1O OHOJIOIMH TEOPETHUYECKYIO OCHOBY JUIS OIpEeIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyainbable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3ynbTaToB O0ydeHUss U TPeOOBAaHMUI K YPOBHIO MOATOTOBKH BBHIMTYCKHHKOB, MOJOXEHHUS 00
O0IMMX LEISIX M HNPUHLUIAX, XapaKTEepU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMbl CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe M0JIOKEHU 0 crienupuke OMOJIOrHuH,
e 3HAYCHWU B IMO3HAHWU S>KMBOM MpPUPOIBI M OOECICUEHHH CYHIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM ITOJIOKEHUSM, ONPEACTICHB OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o 6GMONIOTUY U €€ CTPYKTYpa.

[Tporpamma no Guosnoruu AaéT mnpeacTaBieHHe O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHHWSI M Pa3BUTUS OOy4arOIMXCS CpeAcTBaMu ydeOHoro mpeamera «buomorusy,
onpezenseT 00s43aTeNbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM M TeMaM, PEeKOMEHAYEeMYIO IOCIeN0BAaTENbHOCTh M3Y4EHHUS y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JJOTMKHM 00pa30BaTesIbHOrO IMpolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCS.

B mporpamme 1o OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M MPEIMETHBIM pe3yibTaTaM oOyueHHs B (HOPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHOMN AEATENbHOCTH/yUeOHBIX NeHCTBUN 00yUaromuxcs no
OCBOEHUIO COJIEpP KaHUs OMOJIOTHYECKOr0 00pa30BaHUsl.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH MPUHIIMII
IPEEeMCTBEHHOCTH B HW3yYeHHHM Ouojoruu, Oiarojapss uYeMy B HeH MpocMaTpUBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (POPMHUPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMil  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosTomy Hapsay c u3ydeHHEM OOLIEOMONIOIMYECKHX TEOpHM, a Takke
3HAHUHM O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHWI B TIOBCEHEBHOW JKU3HU ISl PEIICHUS MMPUKIIAIHBIX 33/1a4, B TOM YHUCIIE: TPO(QUITaKTHKH
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTHPOBAHUSA,
000CHOBaHMS PKOJOTMYECKH 1€JIecO00pa3HOro MOBEAICHUS B OKpYKalollel NMPUpPOIHON cpese,
aHau3a BIMAHUSA XO3SHCTBEHHOM JEATEIBLHOCTH 4YEJIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMaHHs K MPHUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO 00€CTeYeHUs YCIOBHUM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnonaraet
dopmupoBaHHEe y O0YyYalOUUXCSd CIOCOOHOCTH afaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpenHero oOmiero o0Opa3oBaHUS 3aHMMAaeT BakHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHue y OOYy4aIOIIMXCS TPEACTABICHUH O HAaydyHOW KapTHHE MHUDA,
pacumpsieT 1 00001aeT 3HaHUA O )KUBOI MpUpoje, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3allii W DBOJIIOLMHU, CO3AAaET YCIOBMS JJIA: TO3HAHUS 3aKOHOB KHMBOM INPHUPOJBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IGHHOCTHOTO OTHOLICHHUS K )KMBOH MPHUPOJIE U YETIOBEKY.



bonbuioe 3HadeHwe OuWoONOTHS HMMEET TakKe JUIsl PELIEeHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33]a4 CpelHero ooduiero o0pa3oBaHus, ConUaTU3auu odyJaromuxcs. M3ydenne
Ounonoruun obecrieynBaet yCIIOBUS JUISL (dopmupoBaHus UHTEIJIEKTyaJIbHBIX,
KOMMYHUKAIIUOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYpbI, CIOCOOCTBYET
MHTETpay OWOJIOTMYECKUX 3HAHUIM C MPEJCTABICHUSMHU U3 JIPYrHMX Y4eOHBIX MPEIMETOB, B
4aCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MONOKEHUS O MTpeIHa3HAUYCHUH YIeOHOTO
npeamera «bUONOTHS» COCTaBHIM OCHOBY Ui OMNpENeNieHHs MOJIXOAOB K OTOOpy u
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
HO3ULHUN KyJIBTypOCOOOPA3HOTO MOAX0/A, B COOTBETCTBHH C KOTOPHIM OOYYalOMIMECs JOJDKHBI
OCBOUTbH 3HAHUS U YMEHMs, 3HaUMMble JUIsl (POPMUPOBAHUS OOIIEH KyJIbTYphl, ONpPENEISIOLINe
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPYKaIOLeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KH3HU U MPaKTHUECKOW nesTenbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUU
3aHMMAIOT DJIEMEHTBl COJIEP)KaHUs, KOTOpbIE CIy)KaT OCHOBOM i (QOpMHUpPOBaHUS
IPEJCTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJIepKaHUs y4yeOHOro Marepuaga B IporpamMmme Mo OHOJIOTHUH
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTAX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHv3aldd W 3BOJIOLMM. B COOTBETCTBMHM C 3THUM B
CTpyKType ydeOHoro npeamera «buonorus» BblIEICHBI CISAYIOLUUE COAEpKATEIbHbIC JINHUU:
«buonorus kak Hayka. MeToabl HAyYHOTO To3HaHUs», «KieTka kak Ouonoruyeckas CUCTeMay,
«Opranusm Kak Ouosiornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupa,
«OBOJTIOLINS )KUBOH MPUPOABI», «IKOCUCTEMBI U IPUCYILINE UM 3aKOHOMEPHOCTI Y.

Ilens u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE — OBJIAJICHUE
0o0y4aromyUMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM HUBBIX CHUCTEM
pa3HOro paHra u NMpuoOpeTeHne YMEHUN UCIIOJIb30BaTh ATH 3HAHUS JJIs TPAMOTHBIX JIEWCTBUN B
OTHOIIEHUH O0OBEKTOB >KMBOW IMIPUPOJIbI U PELLICHUS Pa3INYHBIX )KU3HEHHBIX IIPOOJIEM.

JocTiwkenne nenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOEHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAaHUH O OMOJOTMYECKHX TEOpHUsX, YUYEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBWJIaX, CIYXKaIIUX OCHOBOM 1isi (popMHUpOBaHUS
IIPEJICTAaBICHUA O €CTECTBEHHO-HAY4YHON KapTUHE MHpA, O METOAAaX HAay4yHOIO IO3HaHUA,
CTPOCHUHU, MHOT000pasMM U OCOOCHHOCTAX JXHMBBIX CHUCTEM pA3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OyYaromMXCsl TO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX W TBOPUECKUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IMYTSIX Pa3BUTHS B OMOJIOTUM HAyYHBIX B3IJISJIOB,
UAEH U OIXO0J0B K U3yYEHUIO )KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3alUy;

CTaHOBJIEHHE Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHUBATh SBJIECHHUS OKPYXKAIOIIET0 MUpPA >KUBOM MPHUPOABI Ha
OCHOBAHMU 3HAHHI U OMBITA, MOJYYSHHBIX IPU U3yYEHUN OUOJIOTUH;

dbopMupoBaHHE Y OOYYAIOMIMXCS YMEHHH WIUTIOCTPUPOBATH 3HAUYEHUE OMOJIOTHYECKHX
3HAHUM B MPAKTHYECKOW JEATEIBbHOCTH 4YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIUIIUHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHI;

BOCIIUTaHHE YOESKIEHHOCTH B BO3MOXKHOCTU TIO3HAHHUS YEJIOBEKOM >KHUBOM IMPHPOIHI,
HE00X0IMMOCTH OEpEKHOT0 OTHOLICHHUS K Hel, COOMI0IEHUS] STUYECKIX HOPM IIPU MPOBEJCHUN
OHMOJOTUYECKHUX UCCIIEIOBAHMI;



OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JUJIsl TOBBIIICHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHUS,

IIPUMEHEHNUE NPUOOPETEHHBIX 3HAHUN W YMEHHUI B IIOBCEJHEBHOM JKU3HU JJIS OLEHKU
MOCNEACTBUIM CBOEH NEATeNbHOCTH MO OTHOIICHHIO K OKpYXarouled cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOJIOIEHUE Mep TPODHUIAKTHKY 3a001eBaHU.

B cucreme cpemnero obmiero oopasoBanus «buonorusy, nsydaemasi Ha 6a30BOM ypOBHE,
SIBIIIETCSL OO0SI3aTENBHBIM YYEOHBIM TIPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTh
«EcTecTBEHHO-HAYUYHBIE [TPEIMETHI.

Jns n3ydyenust 6uosoruu Ha 6a30BOM YpOBHE CpeqHEro o01iero oopa3oBaHUsl OTBOAUTCS
68 gacoB: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 gaca (1 gac B Heneno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuHOU KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeTtop1 TO3HAHUS KUBOU PUPOIbI (HAOIIOJeHIE, SIKCIIEPUMEHT, OUCaHUE, U3MEPEHHE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemMoHcTpaumMu:

[Toptpetsr: Y. dapBun, I'. Mennens, H. K. Konbsuos, [x. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBOW TPUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «/cmonb3oBaHuE pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CpolicTBa OuwocucTteM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KIJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreoeHOTHYECKU ), OMOC(hEpHBIH.

JdemoHcTpaumnu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKK IKU3HUY», «YPOBHH OpraHU3AIMH KUBOUH
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpO3JIEMEHTBHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMM BOJBI M MHUHEpAIbHBIX BeleCcTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 6€IKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPhI OEIKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
cBoicTBa OenkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ounosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIM ILIEHTD,
cyoctpatHas cnenuduuHocth. Kodepmentsl. Butamuupl. Otianuus  ¢GEpMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMojucaxapunbl (Kpaxmaj, TJIMKOTEH, IIeJUTI0Io3a). buonorndeckue GyHKIUHA
YIJIEBOJOB.

Jlunuasl:  TpUraMuepunsl, Qochonununel, crepouabl. [uapodpmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aununoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
HMCTOYHHKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[Mutonoruss — Hayka o kierke. Kiierounass Teopusi — mpuMep B3auMOICHCTBUS HACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak nenocrtHas >xuBast cucreMa. OOLIMe NMpU3HAaKU KJIETOK: 3aMKHYTasl HapyKHas
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MIPOKapUOTHUYECKON KJIeTKU. KieTounas crenka Oakrepuil. CTpoeHHE SyKapUOTHUECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAS CTEHKA, TNIMKOKAIHUKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbmxu, muzocoMsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiacTuiabl. IIpoucxoxaeHne MUTOXOHAPUA U IIACTHI.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA LIEHTP, IEHTPUOJIH,
PECHUUKH, KT'yTUKU. DYHKINU OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes 6enkay, «CTpoeHne MoJIeKyJbl 0enka», «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE sIApa KIETKN», «Y TIAEBOABDY, «JIunuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, KUBOTHBIX U OaKTepHabHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «/3yueHne KaTaaTUTHYECKON AKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaGopatopHast pabora Ne 2. «M3ydeHHe CTPOEHHUS KJIETOK DPACTEHHWH, >KUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JUCCUMUIIALIUS (SHEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH METabO0IM3Ma.

Tumnbel oOMena BemiecTB: aBTOTPOGHBIN U rerepoTpodHbi. Pons depmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocunTe3a. Peakiuum ¢orocuHTesa.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIUE OaKkTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HHU Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl SJHEpreTnyeckoro ooMena. I'nukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTu4YecKoi mHpopmanuu B KJIETKe. [ €eHETHYEeCKUH KOJ M €ro CBOWCTBA. TpaHCKPUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIA BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBA€MbIe BUpycaMu. Bupyc uMMyHOAepUIINTAa YeTOBEKA

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, pEeBEpTaa W HWHTETpasa.
[IpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUM.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepnodarn», «Crtpoenune wu ku3HeHHbIH 1ukn Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenne [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounsli 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuuss marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTtomoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHNU3MOB.

Henenne xnerkn — muto3. Crammm mwurosa. [Ipomeccel, mpoucxondiyue Ha pasHBIX
CTaJUsAX MUTO3a. bUOJIOrMYEeCKU CMBICII MUTO34.

[Tporpammupyemasi rHO€Ib KIETKH — aronTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
xpomocoM B Meio3e. Kpoccunrosep. buosiornueckuii cMbIci ¥ 3HaYeHUE Mei03a.

["ameTorenes — mnpouecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CrnepMaro3oup,
SUICKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOTEHE3). OMOpHOHANIBHOE pPa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opraHoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHMe cpensl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, CHOCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTallUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «@OpMbI pa3MHOKEHHUSI OPraHU3MOBY, «JIBOWHOE OIJIOJJOTBOPEHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KileTOUHBIN LUK,
«Permmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTECHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurawpomero», «KapuokuHe3 B KiIE€TKax KOpellKa JyKa», MarHUTHas
MoJieNb-anInKanms «/lenenue kietkuy, moaens JJHK, Moxens Metada3zHol XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmroneHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopuast pabora Ne 4. «/3ydeHune CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HaciencTBeHHOCTH M H3MEHYMBOCTH OPTraHU3MOB.

IIpenmer u 3agaunm reHeTtuku. Mcropust pasBuTuss reHeTuku. Ponb nurtonoruu u
SMOpHOJIOTHUN B CTAHOBJICHUU F'eHETUKHU. BKi1ag poCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (THUOPHIIOJIOTUYECKUHM, LHUTOT€HETHUYECKUM, MOJIEKYISIPHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAcCJelOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonoruOpuaHOe CKpelrBaHe. 3aKOH eIMHO-00pa3us ruOpuI0B MepBoro nokoieHus. [1pasumno
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTHyeckne OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEE CKpellMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [T OTIPE/IeTICHNs] TeHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno clemIeHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasl TEOPHS HACJIEICTBEHHOCTH. | eHeTHYeCKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHusmbl. HacinenoBaHue IPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUMBOCTH: HEHACIIECTBEHHAs U HACJIeICTBEHHAs1. POk cpenibl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPUCTUKAa MOJM(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanmonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHast, WiaM reHOTUIIMYECKasi, U3MEHUMBOCTh. KOMOMHATHBHAs N3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TpoOIleCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
u3MeH4nBOCTh. Kraccu¢ukanuss MyTanuii: TeHHbIE, XpOMOCOMHBIE, T'€éHOMHble. YacToTra U



MPUYHHBI MyTaluidi. MyTareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELUOBbIM, IMTOreHETUYECKUH, OHMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomoinbto [1I[P-anammu3a. HacnenctBeHHsble 3a0oieBaHHS
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacloiokKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICYEHUS TEHETHUECKUX
Oone3Hell. MeauKO-TeHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW T€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa.

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Merio3y, «B3anmMoneicTBre ajielIbHbIX T'€HOBY, «[ €eHeTHnYecKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunmBocTH», «MoandukanmuoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHka rpymnn KpoBu», «MyTalMoHHas
WU3MEHYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKPAcKu Tena), repoapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ysibTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopnast pabota Ne 6. «M3yuenne Moau(pUKAIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BapHallMOHHOTO psiZia U BapUallMOHHOW KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHiIbl Ha TOTOBBIX
MUKpOIIpenapaTax.

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

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHBIE METOJIbI CeNEeKIMU. MacCOBBI M MHAMBUIYAIbHBIH OTOOPHI B CENEKLIUU
pacTeHui u kUBOTHBIX. OLIeHKa 3KcTepbepa. bIM3KkopoACTBEHHOE CKpEeIMBaHNEe — HMHOPUIMHT.
Uucras nwHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — ayTOpuauHr. OtnanéHHas ruOpuauzanuss U e€ yClexu.
HcKycCTBEHHBIM MyTareHe3 U IIOJIYy4YEHUE IOJUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Knetounsle
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

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

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03HCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KJIACC

Tema 1. JBosonMOHHAsA OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUS U €&
MecTO B Orosoruu. BinsHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa dBomonuu. [laneoHTosnornyeckue: MNOCIEAOBATENbHOCTh IOSIBICHHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznnume GayH U Qpop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTMYHBIE, PYIMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonoHHass Teopuss Y. [lapBuna. [lpeanochuiky BO3HMKHOBEHHUS JapBUHH3MA.
JIBIOKyIIMe CHUJIBI  SBOJIIOLMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTH pPECypcoB, HeompelenéHHas HW3MEHYMBOCTh, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunreruyeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBmwxynme cuibl ((hakTophl) HBOJIONUHM BUAOB B NpHpoJe. MyTallMOHHBIM mpolecc U
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJHBI U Apedd reHoB. M3onauusa u
MUTpaLysl.

EcrectBenHblii oTOOp — Hampaistomuid ¢aktop 3Bomonnd. PopMbel eCTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPTaHU3MOB KaK pe3yibTaT 3BoJonuH. [IpuMepsl mprucnocoOneHumit
y OpraHu3MoB. ApoMop(}03bl U UANO0-aAANITALUH.

Bun wu BumooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOE.



MaxkposBomonus. PopMbl 3BOMIONUH: (QHIIETHYECKasl, JUBEPreHTHas, KOHBEpreHTHas,
napasuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

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

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOroodpasue mopoj
JKUBOTHBIX, «[Tomymnsumy, «MyTanuonHas U3MEHYUBOCTHY, «ApoMopdo3bI»,
«Unnoanantamuny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «bopsba 3a cymectBoBanue», «lIpucrnoco0ieHHOCTh
OpranusMoBy, «I eorpaduyeckoe BUI000pazoBaHue», « IKOJIOTUIECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IUIO0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HAIpPaBIICHUS IBOIIOLUNY, 00BEMHAs MoJeb «CTpOeHHE TOJIOBHOTO MO3Ta MTO3BOHOUHBIX Y.

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Moaenp anmiukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKH TENa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

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

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

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KU3HU Ha 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMHYECKOW 3BoJoNKM. HavganbHabie 3Tansl Ouonorudeckoit sBomtonun. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBoMIOIMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Pazgutne xu3Hum Ha 3emie mno spaM U nepuoaam. Karapxel. Apxelickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

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

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpa)K€HUE 3BOJIOLMUA. OCHOBHBIE CUCTEMATHUUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIONMST YEJIOBEKAa. AHTpPOIOJOTHS Kak Hayka. Pa3BuThe mpencraBieHUd O
IIPOUCXOXKICHNUN YesloBeKa. MeTo1bl 3yueHus: aHTpornorene3a. CxoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYHMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
UYenoBexk npsmoxondmuii, YenoBek HeaHaepTaibckuid, YemoBek pasyMublid. Haxomaku
MCKOTIAeMbBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 0OJIACTh PACHPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiicKasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEACTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTBo uenoBevyeckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

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

Tabmumer u cxembl: «Bo3aukHoBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHUYECKOTO
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0IN», «UeioBeueckue pachi.

Ob6opynosanue: wmynsiku  «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiuia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHH M )KMBOTHBIX B
KOJUTCKITUSX ).

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

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3/elibl dKOJOTMH. MeToAbl JKOJIOTHYECKUX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAs,  HA3eMHO-BO3MYIIHAs,  IOYBEHHAs,
BHYTPHUOpPraHU3MEHHasI.

Oxonoruueckue (akropel. Kmaccudukamus skomorndeckux (akTOpOB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QakTOpel:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JEHCTBHIO a0MOTHUYECKUX (PaKkTOpOB. brojgornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHe OUOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKKA mnonyaanud. OCHOBHBIE MOKa3aTelu IOMYJIALMU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JuHamumka
YUCJIICHHOCTHU MONYJSALNUU U €€ PETyIsIIusl.

JdemoHcTpaumuu:

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



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUN
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUH U3 PA3HBIX MECT
oOUTaAHUSY.

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

[Tpaktuueckas padota Ne 2. «I1oAcU€T MIOTHOCTH MOMYJISAIMA pa3HBIX BUOB PACTCHHIN.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

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

Dkonoruyeckue cucreMbl (dkocuctemsbl). [lonste 00 3KocucTeMe W OHMOTeOIEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HJKOCHCTEMBI: TPOJAYIEHTHI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetu. OCHOBHBIE IIOKa3aTelaM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETyIIsusl, pazButue. CyKieccus.

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

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKOocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. W. Bepnanckoro o 6uocdepe. I'paHuiisl, coctaB u CTpykTypa Omochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemiecTB M OHMOr€OXMMHYECKHE LMKIbI AJIEMEHTOB (Yyrjiepoja, as3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONIOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NMPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 61opazHo00pa3usi Kak OCHOBA
ycroifunBocTd Onocdepsl. OcHOBa pallMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHE peCypcaMH U UX
ucnosib3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmuupl u cxemsl: «Ilumeble nenu», «buoneHO3: cocTaB U CTPyKTypa», «IIpuponHsie
coobmiectBa», «llemn mnuTaHusy, «OKoJOrHMueckas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS HA MIPUPOILYY,
«BaxuHelmue UCTOYHHUKHU 3arpsA3HEHUSA BO3JyXa M IPYHTOBBIX BOI», «IlouBa — BakHeHInas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nNouBy, «I[lapHukoBsIi AP hexT», «DaKTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mmas cTtpykrypa ouochepsi», «Pacpoctpanenue
Xu3HH B Onochepe», «O30HOBBIN dKkpaH Onocheprl», «KpyroBopor yriaepoma B Guocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buwoneHo3», «BpeguTennm — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TIepOapuM M KOJJIEKIMM pacTeHUHd U  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Denepanuu, M300paKeHHS OXpaHsEMBbIX BHJIOB pacTeHui u KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aroIUMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHMS mHpeaMera «buonorus» BbIIEIEHbI
CICMYIOIIME COCTaBIAIONIME: OCO3HAHHWE OOYYAIOIIUMHCS  POCCUMCKON  TI'pa’kJaHCKOU
WJICHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPHUYECKHUX TPaJWLUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTHYECKOro IPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnomnorus JOCTUI'alOTCA B CIAHUHCTBC
y‘IG6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLMOKYJBbTYPHBIMU, UCTOPUYECKUMHU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, NPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHefI Mno3uuuu JINYHOCTH, IMATpUOTU3MaA,
YBaXXEHMSI K 3aKOHY M IIPABOMOPSAIKY, YEIOBEKY TPyJa U CTApIIEMy IIOKOJIEHHIO, B3aHMHOI'O
YBaXEHHS, OEpEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHBIC pPE3YyIbTAaTbl OCBOCHUS y‘lG6HOFO npeamMera «buomorus AOJDKHBI OTpaXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPUEHTALMH, IIO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
paCinpC€HUC XKHU3HCHHOI'O OIIBITa W ONbITa ACATCIBHOCTU B MPOLCCCC p€ain3dallhui OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIATATEIBHOMN JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCHICKOTO OOIIECTRA;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 065133HHOCT€I>'I, YBAXXCHHUEC 3aKOHA U
MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO IO OTHOIIEHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMCHUC YUYUTHIBATDH B CBOUX HGﬁCTBHHX HGO6XOIII/IMOCTI> KOHCTPYKTUBHOT'O
B3aUMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MTOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOLLIOE U HACTOSALIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JocTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBIIGHUE W pPa3BUTHE
OHOJ0TUY, MOHUMAaHU 3HAYeHUs OMOJIOTUHU B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOT0 HApO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsl 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) d¢usuyeckoro BocnuTaHUsl, (opMHPOBAHMSA  KYJLTYPbl 3/0POBbSI M
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTI0ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
peryispHas ¢uU3MYECKas aKTHUBHOCTH), OEpPEeKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHUS aTKOTOJIs,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TFOTOBHOCTb K aKTUBHOU JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIILHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM chepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEU
KU3HU;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKON KYyIbTYphl: MPHOOpETEHHE ONbITa IJIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX IOCJIEICTBUM ISl OKPYKaIOIel Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CIIOCOOHOCTh UCHOJb30BaTh MpUOOpETaeMble MPU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHuu MPoOJIeM, CBS3aHHBIX C PAMOHAIBHBIM MPUPOJONOIb30BaHUEM (COOIIO/IeHNE
MpaBUJI TOBEJEHUSI B MPHUPOJE, HANpPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HKOJOTMUYECKUE MOCIEACTBHUS MpPEeaIPUHUMAEMBbIX
JNENCTBUI U IPeIOTBpAILATh UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MO3HABATEIIbHON, KOMMYHUKATUBHOW M COLMAIBHON MpakTHUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMHUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HA JHAlOTe KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpUICHCTBOBAHUE A3bIKOBOIM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONOTUU KaK HAayKH, OCO3HaHHUS €€ poilu B (HOPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M oOO0IlecTBa, B IO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U pereHuH npo0ieM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTHMHU JUIsI COBPEMEHHOW LMBMUIIM3AIMU: 00eCreueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoaa K yCTON4YMBOMY Pa3BUTHUIO, PAllMOHATILHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJISIX MOBBIMICHUS 00
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTH (PYHKIIMOHAIBHOU
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHUMAaHUE CYIIHOCTA METOJOB MO3HAHUS, MCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4aeMble 3HAHUS IS aHaidn3a W OOBSICHEHHS SBICHUN
OKpYKAIoIIer0o MHUpa M MPOUCXOIANIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAaHHbBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIFHO HCIOJIb30BAaTh OWOJIOTUYECKUE 3HAHUS JUISL pEIleHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYaIHsIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHA IO OWOJOTHMH B COOTBETCTBUH C IKHU3HCHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHUsS ydyeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOlIeHaYYHbIE TIOHATHS, OTPaXKaroIIHUe LEI0CTHOCTh HAyYHOU KapTUHBI MUpa
U cnenr(uKy METOAOB MO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, IpPOILeCcC, CHCTeMa, HayuyHbld (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClieloBaHue, HaOII0/eHUe, U3MEpEeHue, SKCHEPUMEHT U JIPYI'HX), YHUBEpCalbHbIE
yueOHble JeHCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCIUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OCBOEHHUS IPOrpPaMMbl CpEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPAXKaTh:

OsgiajeHHe YHHBEPCAJIbLHBIMU Y4eOHBIMH II03HABATEIbHBIMH JCHCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

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

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUS, Kiaccudukanuu, o000IIeHus1), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
MOHSTUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU NOHITUSIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SBIECHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHUBHBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaxX, a TAaKXKe MPOTUBOPEUMH Pa3sHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH peHIeHHs] TPOOJIEMbl C YUETOM aHAIN3a UMEIOUINXCSI MaTepUaIbHBIX
Y HEMATEepPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBaTh M BBIIOJHATE pabOTy B YCIOBUSAX pPEATbHOIO, BHUPTYAJIbHOTO U
KOMOHMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:



BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHus: nmpoodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B YU4E€OHBIX CUTYaIUSX, B TOM 4YHCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
TUNoTe3y €€ pelleHus, HaXxOAUTh AapryMEHTHhI IS JOKa3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AQHIN3UPOBATh TOJYYEHHBbIE B XOJE€ pEUICHMsS 3aJauyd pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABATEJIbHYI0O U  IPAKTUYECKYl0 obsactu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLINE aJIbTEPHATUBHBIE PEILICHMUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B VHTepHere), aHaIM3UpOBaThb WH(GOPMALMIO PA3JIMYHBIX BUJIOB U (GoOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY OOCY)XKIaeMOH TeMbl (YMEHHE 33a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, IMOHUMAaTh 3HAYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOIIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOThI IpU
pemeHnu OGMoJIornYecKor mpo0IeMbl, 000CHOBBIBaTh HEOOXOJMMOCTh MTPUMEHEHHS TPYIITOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHWU30BbIBaTH M KOOPJIMHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKIOTO YYaCTHHKA KOMAaH/IbI B OOILIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHWE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUIIUATUBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIe M CMBICIIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4d B 0Opa30BATENbHOW JESATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JCATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
¥ MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, UCIOIB30BATh MPUEMBI pedIIeKCUH
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs mporpamMbl COO mo 6uosnoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT Crieruduyueckue s yaeOHoro npeamera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MIpeoOpa3OBaHUI0 3HAHWUM, BHJbI
NEeSITeIbHOCTH 10 MOJyYEHUIO HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAaHUH B pa3iWYHbIX Y4EeOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosyoruei. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, MeTtabonmu3m (0OMEH BeUIeCTB U MpPEBpalleHHEe JHEpPruH), TOMEOCTa3
(camoperynsiuusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOU3BEIEHUE
(penpoyKuus), HaCIeCTBEHHOCTh, UI3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHbel (I. Menpnens, T. Moprana, H. W.
BapunoBa) u ydenus (0 LeHTpax MHOT0OOpa3usl U MPOUCXOXKACHUSI KYIbTYpHBIX pactenuiit H. U.
Baguiosa), onpeaensTh rpaHUIbBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alus M MpPOBEJEHHE OHOJIOrHYECKOIro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbl HA OCHOBAHUU IIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAILlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOIy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBIICHUM, IS IPUHSATHS IPAKTUYECKUX PEIICHUI B MOBCETHEBHOM JKU3HHU C LIEJIbI0 00eCTIeUeHHS
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COOMIONATh MpaBWiia HpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUAIIbl), ITUYECKHE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
HNOHSTUMHBIN annapaT OUOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKphIBaTh CO/IeP)KaHNe OMOJIOTHUECKUX TEPMUHOB U TTOHATHI: BT, TIOMYJISIIIHS,
reHoOH/, DSBOJIOLMS, JABWXKYIME CUIbl ((PakTopbl) HBOJNIOIUH, MPUCTOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTWYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHE W3/arate Owonorndeckue Teopun (dBomonmoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. . BepHasckoro), onpenensiTb rpaHULbI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KUBBIX CHCTEM, TIIPOLIECCOB W SIBIICHHWH, OpraHMW3alus W TMPOBEACHHE OHOJIOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEJIMYMHAMHU, OOBSICHEHHE TONYyYEHHBIX PEe3yNIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX TMOHSATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
HOMYJSAUA, TMPOJIYIEHTOB, KOHCYMEHTOB, pEAYIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTHH B YKOCHCTEMAX, aHTPOIIOT€HHBIX W3MEHEHHI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYIOBOpOTa BEIIECTB M OHMOT€OXMMHUYECKHUX LUKIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJTY4YCHHbIC 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTUUYECKUX PELICHUI B MOBCEIHEBHOM KU3HHU C LEIbI0 00ecreuyeHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOLIEH NPUPOIHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOTIONIL30BAHMS,

YMEHHE pelIaTh 3JIeMEHTapHbIe OMOJOTMYECKHE 3aJadyd, COCTAaBIATh CXEMBI INEpeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKHM OIICHUBATh W WHTEPIPETUPOBATH HMHPOPMAIHIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOIIEMBI COBPEMEHHOCTH, (JOPMUPOBATH MO OTHOILCHUIO K HUM COOCTBEHHYIO
HIO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLICHUs, 0000Imas
Ouonormyeckyro HMH(GOPMALUIO0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
HOHSITUMHBII anmnapar Ouosoruu.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3jiejioB U TeM
NMPorpamMmbl

buonorus xkak HayKa

JKuBBIe cCTEeMBI B X opraHnu3anusi

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

X(I/IBHC,HGSITGHBHOCTL KIICTKH

PazmHOXeHME M MHIUBUAYAIBHOE PA3BUTHE
OpraHU3MOB

HacnencrBeHHOCTE M1 U3MEHUNBOCTD
OpraHnu3MOB

Ceneknust opranu3mMoB. OCHOBBI
OHOTEXHOJIOT MU

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanyecTBo 4acos

Bcero

34

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTsbI

0.5

1.5

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292
bubmnoreka IIOK
https://m.edsoo.ru/7f41c292
bubmnoreka IIOK
https://m.edsoo.ru/7f41c292
bubnuorexa [IOK
https://m.edsoo.ru/7f41c292
bub6anoreka IIOK
https://m.edsoo.ru/7f41c292
bubanoreka LIOK
https://m.edsoo.ru/7f41c292
bu6nuorexa [IOK
https://m.edsoo.ru/7f41c292
bu6anoreka IIOK
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
https://m.edsoo.ru/7f41c292

11 KJIACC

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

Ne i/

DBOIOIMOHHAST OMOIOT U

BO3HI/IKHOB€HI/IC Hu paBBI/ITI/IC JKHU3HHU Ha
3emiie

OpranusMsbl 1 OKpyXKaromias cpeaa

COO6H.I€CTBEI H 3KOJIOTHYCCKHUE CUCTCMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

KoanyecTBo 4acos

Beero KonTposbHbie
padoThI
9
9
5
9
2 1
34 1

IIpakTnyeckue
padoTsbI

0.5

2.5

DJIeKTPOHHbIE

(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bubmnoreka IIOK
https://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
n/ Tema ypoka

11

buonorus B
CHCTEME HayK

MeTo/1p1 TO3HAHUS
SKUBOU TIPUPO/IBI.
[IpakTuueckas
pabota Ne 1
«/cnonp3oBanue
Ppa3IUYHBIX
METO/IOB NP
W3y4YEHUU
OMOJOTHYECKHIX
00BEKTOBY

brnonornueckue
CHCTEMEI,
MIPOLECCHI U UX
U3y4EHHE
XUMHUYeCKHit
COCTaB KJICTKH.
Bona u

KoaunuecTBO 4acoB

Bcero
padoThI

KoHnTpoJbHbie

IIpakTH4eckue
padoThI

0.5

Jlara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edso00.ru/863
€6122
https://m.edso00.ru/863
€632a

bubanoreka LIOK
https://m.eds00.ru/863
£6122

bu6anoreka LIOK
https://m.edso0.ru/863
£6564

but6mmorekxa [IOK
https://m.eds00.ru/863
e674e

BocnurarteanHbIii
KOMIIOHEHT


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

10

MHHCPAJIBbHBIC
COJIn

benku. CocraB u
CTpoeHHue OeIKOB

DepMeHThl —
OMOJIOTHYECKHE
KaTaJlnu3aTopHI.
JlaboparopHas
pabota Ne 1
«M3yuenue
KaTaJIuTUYECKOMN
AKTUBHOCTH
dbepmeHTOB (Ha
pUMepe aMHIIa3bl
WJTU KaTajasbl)»

YTIiIeBoasl.
JIntmaer

HyxnennoBsie
KUucIoTel. ATD

Hcropus n
METO/IbI U3yUYECHHUS
KJIETKH.
Kierounas reopus

Knerka kax
[IEJIOCTHAS KUBas
cucremMa

0.5

bubnunoreka LIOK
https://m.eds00.ru/863
e6h72

bubnunoreka LIOK
https://m.edso0.ru/863
e6b72

bu6nmorexa LIOK
https://m.eds00.ru/863
€6870

bubmnoreka IIOK
https://m.edso00.ru/863
e6d5c

but6mmoreka [IOK
https://m.eds00.ru/863
€6e88



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

11

12

13

14

15

Crpoenue
JyKapUOTHYECKON
KJICTKU.
JlaGopaTopHas
pabota Ne 2
«M3yyenue
CTPOCHUS KIIETOK
pacTeHui,
KUBOTHBIX, TPUOOB
u OakTepuit mox
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenaparax
U UX OTHCAHUE»

OO0OMeH BelecTB
I META00IN3M

dotocunTes.
XeMOCHHTE3

DHepreTUIecKuit
oOMeH

JKU3HEeHHBIN UK
KJeTku. [lenenue
KJIETKH. MuTo3.
JlaboparopHas
paborta Ne 3
«Habmonenue

0.5

0.5

bubnmoreka [IOK
https://m.edso00.ru/863
e6ff0
https://m.edso00.ru/863
er16c

bubnuoreka [{OK
https://m.eds00.ru/863
er66¢

bubmnoreka IIOK
https://m.edso00.ru/863
€7c98

bubmnoreka IIOK
https://m.edso00.ru/863
e/aae

but6mmorekxa [IOK
https://m.eds00.ru/863
e7dc4



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

16

17

18

19

20

21

MHUTO3a B KJIETKaX
KOHYMKA KOpeIIKa
JyKa Ha TOTOBBIX
MUKpoIpenaparax
»

Buocunres Oenka.
Peaxnus
MaTPUYHOTO
CHUHTE3A

Tpancnsauus —
OuocuHres Oenka

Hexknerounrlie
(GOpMBI KU3HU —
BUPYCHI

Dopmsbl
Pa3MHOKEHHMS
OpraHU3MOB

Meiios

OO6pazoBanue u

Pa3BUTHC MMOJIOBBIX

KJIETOK.
Omo10TBOpPEHHE.
JlaboparopHas
paborta Ne 4

0.5

bubnunoreka LIOK
https://m.eds00.ru/863
e796e

bubnunoreka LIOK
https://m.edso0.ru/863
e796e

bubnunoreka LIOK
https://m.edso0.ru/863
e7540

bu6nmorexa LIOK
https://m.eds00.ru/863
€81b6
https://m.edso00.ru/863
e83le

bubnmnorexa LIOK
https://m.edso0.ru/863
e7f4a

bubnunorexa LIOK
https://m.edso0.ru/863
e81h6



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

22

23

24

25

26

«M3yuenue
CTPOEHHUS MOJIOBBIX
KJIETOK Ha
TOTOBBIX
MUKpoIIpenaparax
»

NunuBunyansHoe
pa3BUTHE
OpraHu3MOB

I'eneTnka —
Hayka o
HacCJIeICTBEHHOCTH
1 U3BMEHYHUBOCTH

3aKOHOMEPHOCTH
HaCIICTOBAHHUS
MIPU3HAKOB.
Monorubpuanoe
CKpEIINBaHHe
Hurnbpumnoe
CKpEIIUBaHHUE.
3akoH
HE3aBHCHUMOTO
HACJIeJIOBAHUS
MPU3HAKOB

Cuemnnennoe
HacJIe/IOBaHHE
NPU3HAKOB.
JlaGopatopHas
pabota Ne 5

0.5

bu6nmoreka [IOK
https://m.eds00.ru/863
£8436

bubnunoreka LIOK
https://m.eds00.ru/863
£86f2

bubnunoreka LIOK
https://m.edso0.ru/863
€8878

bubmnoreka IIOK
https://m.eds00.ru/863
£89a4

but6mmorekxa [IOK
https://m.edso0.ru/863
£8c60



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

27

28

29

«M3yuenue
PEe3yIbTATOB
MOHOTHOPHIHOTO
U TUTHOPUTHOTO
CKpCIIUBAHUS Y
po30(hUIBI HA
FOTOBBIX
MUKpOIIpenaparax
»

IIpomexyrounas
arrecranus. Tect.

I'eneTuka momna.
Hacnenosanune
MPU3HAKOB,
CICIUICHHBIX C
IIOJIOM

M3MeHYNBOCTD.
Henacnencrsenna
s U3MEHUYUBOCTb.
JlaGopatopHas
pabota Ne 6.
N3yuenne
MOIU(PUKAIIIOHHO
1 N3BMEHYHUBOCTH,
[IOCTPOEHUE
BapHallIOHHOTO
psanau
BapUaALlMOHHON
KpHBOW»

bubnuoreka [{OK
https://m.eds00.ru/863
£8c60

bu6anoreka LIOK
0.5 https://m.edso0.ru/863
e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

Hacnencrennas
U3MEHYUBOCTb.
JlaGopaTopHas
paborta Ne 7.

30 «AHanu3 MyTanuin 1
y Ipo30(duIer HA
TOTOBBIX
MUKpOIIpenaparax
»

I'eneTuxka
31 1
qeJIoBeKa

Cenexuus Kak
32 H 1
HayKa U MpoLecc

Metonan! u
JOCTHKEHHS
33 CEJEKIINU 1
pacTeHui U
JKHBOTHBIX

buorexnonorus
34 KaK OTpacib 1
IPOM3BOJICTBA

OBUIEE KOJIMYECTBO
YACOB I10 34
[TPOT'PAMME

0.5

bub6nmoreka [IOK
https://m.eds00.ru/863
e8efe

bubnuoreka [{OK
https://m.eds00.ru/863
e8d78

bubnuoreka [{OK
https://m.eds00.ru/863
£9214

bu6nmorexa LIOK
https://m.eds00.ru/863
£9214

bubmnoreka IIOK
https://m.eds00.ru/863
£9336



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

11 KJIACC

9BOJJIIOIIMH

e9da4

N KoaudecTBO yacoB DJIeKTPOHHbIE BocnuTaTeabHBIH
- Jara uugposbie KOMITOHEHT
n/ Tema ypoka KonrTpoabubie IlpakTuueckue
Bcero HU3ydeHust oOpa3oBaTejibHbIE
I padoThI padoThI
pecypchbl
OBOIOLHNA U but6mmoreka [IOK
METO/IBI €& 1 https://m.edso00.ru/863
U3YYEHUS ea20e
Hcropus pazsurus bubnmnoreka HOK
IPEJICTaBICHHI 00 1 https://m.edso0.ru/863
SBOJIIOLIUA 9570
bubmnoreka IIOK
MHUKpO3BOITIOIHS 1 https://m.edso0.ru/863
e9cle
ITonmynsauums xkak
AJIeMEHTapHas
eIUHNLA BUIA U
?E?;O:::'Haﬂ bubmnorexa [JOK
patop 1 0.5 https://m.eds00.ru/863
pabota Ne 1
€99c6
«CpaBHEHUE BUJIOB
1o
MOp(HOIOrHYECKOM
Y KPUTEPHIO»
gi?;:iie I:SEH bubmuoreka [{OK
P 1 https://m.eds00.ru/863
baxTopbl)


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4

10

11

12

EcrectBeHHbIN
oTOOp 1 ero GopMbI

Pe3ynbrarsl
HBOJIIOIIH:
IpUCIOCOOIEHHOCT
b OPTaHU3MOB U
BU000pa30BaHueE.
JlaGopaTopHas
pabota Ne 2
«Omnucanue
IPUCTIOCOOTIEHHOCT
Y Oprausma u eé
OTHOCHTEJIBHOTO
XapakKTepa

Hanpasnenus u
nyTH
MaKpO?IBOJIIOIHN
HeoGpatumocTs
IBOJTIOIUH

Hcropus xu3Hu Ha
3eMile 1 METOBI €
U3Y4EHHUS

I'nmioressr
MPOUCXOKICHUS
JKU3HH Ha 3eMiie
PazBuTHe xu3HHM Ha

3emJie Mo 3paM U
neproaaM

0.5

bubnunoreka LIOK
https://m.eds00.ru/863
€9ed0

bubnuoreka [{OK
https://m.eds00.ru/863
e9fde

bu6anoreka LIOK
https://m.edso0.ru/863
e9cle

but6mmoreka [IOK
https://m.edso00.ru/863
easab

bubanoreka [JOK
https://m.edso00.ru/863
eabbe



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be

13

14

15

16

17

18

19

OCHOBHBIE ATaMbI
SBOJIIOIINH
pPacTUTEIBHOTO U
YKUBOTHOT'O MHUpA.
[IpakTnueckas
pabota Ne 1
«3yuenue
HCKOIIAEMBbIX
OCTAaTKOB PacCTCHUI
Y KUBOTHBIX B
KOJUTCKIIHSX

CoBpemMeHHast
cucTema
OpPTaHHYECKOTO
MHpa
DBOJIOIUS
YeloBeKa
(a"aTpOTIOTEHE3)

JBrKyine cuiibl

(axtopsr)
AHTPOIIOTEHE3a
OcHoBHBIE CTaIUN
9BOJIIOLIUH
YeJoBeKa
YenoBeueckne pacel
Y TIPUPOJTHBIC
aJlanTauu
4eJIoBeKa

PesepBHBIi1 ypOK.

0.5

bu6nmoreka [IOK
https://m.eds00.ru/863
ea8bc

bubnunoreka LIOK
https://m.edso0.ru/863
ea48e

bubmnoreka IIOK
https://m.eds00.ru/863
eac2c

bubnmnorexa LIOK
https://m.eds00.ru/863
ead44

but6mmoreka [IOK
https://m.edso0.ru/863
eaea2



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

20

21

22

23

24

O0o061IeHuE 110
TeEME
«BoO3HUKHOBEHNE U
pa3BUTHE )KM3HU Ha
3eme»

DKOJIOTHS KaK
HayKa

Cpensl oOuTanus u
IKOJIOTHYECKUC
(dakTopbl

AbGuotuyeckue
(hakTopHI.
JlaboparopHas
pabota Ne 3.
«Mopddonoruaecku
€ 0COOEHHOCTH
pacTeHUM U3
pa3HbIX MECT
oOUTaHUSY.
JlaGopatopHas
pabota Ne 4.
«BnusHue ceera Ha
POCT | pa3BUTHE
YEpEHKOB KOJIEyCa»

Bbuotnyeckue
dakTopbI

DKOJIOTHYECKHIE
XapaKTEPUCTUKU

0.5

0.5

bubnunoreka LIOK
https://m.edso0.ru/863
eafec

bu6nmorexa LIOK
https://m.eds00.ru/863
eb10e

bubnunorexa LIOK
https://m.edso0.ru/863
eb348



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

25

26

27

28

29

30

31

MOMYJISALIUH.
[IpakTnueckas
paborta Ne 2
«IToncuét
IJIOTHOCTH
MONYJISILUNA pa3HbIX
BHUJIOB PACTEHUI

Coo01ecTBa
OpraHu3MOB — 1
OUOLIEHO3

DKOJIOTHYECKHE
CUCTEMBI 1
(3KOCHCTEMBI)

[Ipomexyrounas
arrecranusd. Tect.

OcHOBHBIE
MOKa3aTelx
KOCHCTEMEL.
DKOJIOTHYECKUE
MTUPAMHU/IBI.
CsoiicTBa
9KOCHUCTEM.
Cykueccus
[Ipuponuseie
9KOCHCTEMBI
AHTpPOIIOTEHHBIE
9KOCHCTEMBI
Buocdepa —
riaobanabHas

bub6nmoreka [IOK
https://m.eds00.ru/863
eb46a

bubnunoreka LIOK
https://m.eds00.ru/863
eb46a

bubmnoreka IIOK
https://m.edso0.ru/863
eb5fa

bu6nunorexa LIOK
https://m.edso0.ru/863



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

AKOCHUCTEMA 3EMIIA ebb5e

3aKOHOMEPHOCTH bubnuotexa [JOK
32 CYIIECTBOBAHHUS 1 https://m.edso0.ru/863
ounochepsl ebd16
UYenoBe4yecTBO B
33 ouocdepe 3emian L
CocymiecTBoBaHUE bubmmoreka [JOK
34 IPUPOIBI U 1 https://m.edso00.ru/863
YeJI0BEYECTBA ebale
OBILEE KOJIMYECTBO
YACOB I1O 34 1 2.5

I[TPO'PAMME


https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




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

* buonorus. O6mas 6uonorus, 10 knacc/ Cuornazos B.M., Aradonosa 1.b., 3axaposa E.T.,
OO0I1eCTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenune»

* buonorus. O6mas 6uonorus, 11 kmacc/ Cuornazos B.1., Aradonosa M.b., 3axaposa E.T.,
OOI1eCTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «[PODA»; AKIIMOHEpHOE OOIIECTBO

«M3paTenbcTBO ((HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Metoaudyeckue oCoOus I YIUTECI; JUIAKTUUCCKUE MAaTCpUalibl I YPOKOB.

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. Pocculickasi 3€KTpOHHAs IIKOJIa

2. http://school-collection.edu.ru/).«Eaunas xomtekuus [{upposix OOpazoBaTeaIbHBIX
PecypcoB»

3. http://www.fcior.edu.ru/

4. www.bio.1september.ru — razera «buonorus»

5. www.bio.nature.ru — Hay4HbIe HOBOCTH OHUOJIOTHU

6. www.edios.ru — Dimoc — HeHTp JUCTAHIIHOHHOTO 00pa30BaHHMS

7. www.km.ru/education - yaeOHbIe MaTepualbl U CIOBapy Ha caiite «Kupumn u Medoauii»
8. http://video.edu-lib.net — yueOubie GrbMBI

9. I0TYy6






