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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY JUISl ONpeAesiCHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB 00ydeHUss U TPeOOBAHUN K YPOBHIO MOATOTOBKH BBHITYCKHHKOB, TOJOXEHHUS 00
o0LIMX LEeNsIX M MPUHIHUINAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHErO
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYCHUU B TO3HAHMM KUBOW MPHUPOABI U 00ECIEeYEHHH CYIIECTBOBAHUS 4YEJIOBEUECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACTICHBI OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma mo OGuonoruu AaéT MpEICTaBICHHUE O TEeNsIX, 00 o0mIeit cTpareruu 00ydeHus,
BOCIIMUTAHUS M Pa3BUTUS OOYyYalOIIUXCS cpeAcTBaMH ydyeOHoro mnpeamera «buomnorusy,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue I10
paszenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBATeIbHOCTh M3y4eHHUs] y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPHIIPEAMETHBIX CBSI3€H, JIOTUKM 00pa30BaTELHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroINXCs.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIHHOMN AEATEIbHOCTH/YUeOHBIX NEHCTBUN 00YyUJaIOMIMUXCs IO
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsI.

B nporpamme no 6uosorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH IMPUHIIMII
MPEeMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWH, CBA3aHHBIX ¢ (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOrO  MBIIUICHUS,
NpPEICTaBICHUNA O 370pOBOM OO0pa3e KHU3HH U OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npupoaHoii cpene. IlosTomy Hapsiay c u3ydeHHEM OOMIEOMONIOTHYECKHX TEOpHH, a Takke
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKM3HU ISl PEIICHHS MPUKIAIHBIX 33/1a4, B TOM YHUCIIE: PO QUITAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJIOTHUYECKH IEIeCO00Pa3HOTO MOBEICHUS B OKpYXKAIOMIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJOBeKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHs K MPUKIAJTHON HANPABIECHHOCTH Y4eOHOTO
npeamera «bHOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECHeUeHHs YCIOBUHM Ul pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
dopmupoBaHue y 00ydYaroUUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIONIETOCS COBPEMEHHOTO MHUA.

buonoruss Ha ypoBHe cpenHero oOuiero oOpa3oBaHUS 3aHUMaeT BakHoe mecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYarOUIMXCs MPEACTABICHUNH O HAy4yHOM KapTHHE MMpa,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH NpUpPOAE, €€ OTIIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOI
OpraHu3alliil W DBOJIIOLWAHW, CO3Ma&T YCIOBHS UIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
(dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a71a4 CPEAHETO OOIIEro oOpa3oBaHus, cColManu3anuu odyqaronuxcs. M3yuenue
6uosorun oOecrieynBaeT yCIIOBUSA IS ¢dbopmupoBaHus UHTEIJICKTyalbHBIX,
KOMMYHHUKAIIHOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, dCTETUYECKON KYIBTYPHI, CIIOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHUHU C INPEJICTaBICHUSAMHM U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKHU, XUMHH U Teorpaduu. HazBaHHBIE TTONI0XKEHNUS O MpeTHa3HAUYCHIH YIeOHOTO



npenMera «buonorus» CcOCTaBUIM OCHOBY Ul ONPENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEJICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
HO3ULUN KyJIBTypOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYarOMIMECs JTOJDKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsl (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaesIoe
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCE/IHEBHOM KHU3HU U MpPaKTH4ecKou nestenbHOCTH. Ocoboe MecTo B 3TOM cucTeMe 3HAHUU
3aHMMAIOT D3JEMEHTHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHSA
NPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIMH OHMOJIOTHYECKOT0 00pa30BaHMs.

CtpyKkTypupoBaHHE cOJepXKaHUs y4yeOHOro Marepuaiga B IporpamMmme Mo OHOJIOTHUH
OCYIIECTBJIEHO C Y4ETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIIMUUTEIBHBIX OCOOCHHOCTSIX
JKUBOM TpUPOJIBI, O €€ YpOBHEBOIl OpraHM3aliil U HBOJIIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType yueOHOro npenmera «bHonorus» BbIIENEHBI CIEAYIOMINE COAEpKaTeIbHbIC JTHHUU:
«buonorus kak Hayka. MeToabl Hay4HOro nmo3HaHus», «Kierka kak Ouoioruyeckas CUCTEMa,
«Opranu3Mm Kak Ouosnorudeckas cuctema», «CucreMa U MHOrooOpa3ue OpraHu4ecKoro MHpay,
«OBOIIOLIUS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTH Y.

Leny u3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
O00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HoOro paHra u npuoOpeTeHne YMEHUN UCIOJIb30BaTh 3TU 3HAHUSA JJIs TPAMOTHBIX JIEWCTBUN B
OTHOIIEHUH 00BEKTOB KMBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Jloctuxkenue nenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
o0ecrneunBaeTcs pelieHrueM CIeAYIOIMUX 3a1au:

OCBOCHHE OOYYAIONIMMHUCSA CHUCTEMBbl 3HAHUKW O OWOJOTHYECKUX TEOPHUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJIaX, CIYXaIUX OCHOBOW Uit (opmMHupoBaHUS
IPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJAaX HAay4yHOIo IO3HaHUS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSX KHBBIX CHCTEM PAa3HOIO YPOBHS OpraHHU3alluu,
BBIJIAFOIINXCS OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHMX B OMOJIOTHH;

dbopMupoBaHrue y 0OOYyYaroOIIMXCs MO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
UJEeN ¥ MOJIX0/I0B K U3YYEHHUIO )KMBBIX CUCTEM Pa3HOTO YPOBHS OPraHU3aLUY;

CTaHOBJIEHHME Yy OOydaromuxcsi oOmel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OLEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUU 3HAHWM U ONBITA, TTOJYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHrue y OOyYarOIIMXCS YMEHHH HWIUTIOCTPUPOBATH 3HAYEHUE OMOJIOTHYECKHX
3HAHUW B TMPAKTHYECKON JEATETLHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUI;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIHI,
HEO00X0UMOCTH OEpEeKHOTO OTHOIICHHS K HEW, COOMIOIEHUS] STUYECKUX HOPM MpHU MPOBEACHUN
OMOJOTMYECKHUX UCCIIEJOBaHUI;

OCO3HAaHHE LEHHOCTU OMOJOTUYECKUX 3HAHWM JJIsl TIOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUN W YMEHUH B TOBCEIHEBHOW >KWU3HU ISl OIEHKU
MOCNEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpele, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOICHHE Mep NMPO(PUIAKTUKH 3a00JI€BaHUMA.

B cucreme cpennero oOmiero obpazoBanus «buosorusy, nzydaemasi Ha 6a30BOM YpPOBHE,
SBIISIETCS O0SI3aTENbHBIM YYEOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTu
«EcTecTBEeHHO-HAyUYHBIE MTPEIMETHI.

Jnis n3yyenus 6Monoruu Ha 6a30BOM YpOBHE CPEIHEro oOIIero o0pa3oBaHMs OTBOIAUTCS
68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Heneno).



COJEPKAHUE OBbYYEHUA

10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOIl KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeToap! Mo3HaHUS KUBOM MPUPOAB! (HAOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNe, H3MEpEHHE,
KJaccuukanms, MOJASITMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

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

Tabmuibl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPAa3IUYHBIX METOJOB MPU H3YYECHUHU
OMOJOTHYECKIX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALHA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPO/IBI.

CpoiicTBa OumocucteM M HMX pa3HooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJISLHOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHHU3alUU >KUBOU
TIPUPOIBIY.

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYEeCKHH ~ cOCTaB  KJIETKH.  XHUMHYECKHE  DJEMEHTBI:  MaKpOdIJIEMEHTHI,
MUKpO3JE€MEHTHI. Bosla 1 MUHEpasbHbIE BEILIECTBA.

OyHKIMHM BOJBI M MUHEpAJIbHBIX BeleCcTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHne 0elKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHumblIe
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA C€OCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIN OEITKOB.

®epMeHTHl — Ouonornyeckue KaramuzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIA IIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrieBonpl: MOHOCaxapu bl (TJIFOKO3a, pud03a U 1e30KCupud03a), Aucaxapuisl (caxaposa,
JaKTO3a) W TOJNMcaxapuibl (Kpaxmals, TJHMKOTeH, IeJIono3a). buonornyeckue QyHKIUN
YIJIEBOJIOB.

Junuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHIOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kierke. KiierouHass Teopus — mpuMep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUH. MeTO bl U3yYEeHUSI KIETKH.

KneTka kak nenoctHas >xuBasi cucrema. OOIie MpU3HAKKM KJIETOK: 3aMKHYTasl Hapy>KHast
MeMmOpaHa, mosekyinsl JIHK kak renernueckuii anmapar, cuctemMa cuHTe3a Oeska.



Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kineTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kiaetku: DIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KIJIETKH: MHUTOXOHJpHUH, IUIacTUibl. [IpoucxoxaeHne MHUTOXOHAPUN U IUIACTUN.
Bunast mitactun. HememOpaHHbie OpraHOUIbI KIIETKU: pUOOCOMBI, KJICTOUHBIA LIEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIMY OpraHOUI0B KJIETKU. BkitoueHus.

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

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsrl: A. JleBenryk, P. I'yk, T. llIsann, M. lllneiinen, P. Bupxos, x. YorcoH, @.
Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuubr u cxemsl: «lleprogmueckas TaOnMIa XUMHAYECKHX JIIEMEHTOB», «CTpoeHHe
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHue MoieKyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenue monekynsl ATD», «CtpoeHne 3ykapruoTHYECKON
KJIeTKn», «CTpoeHue KUBOTHOM KiIeTKW», «CTpOeHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD», «JIunuasn».

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHME HJisi MPOBEACHHUS HAOIIOICHHUIA,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl pPaCcTUTENIbHBIX, )KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

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

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTPOEHHUS KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii ol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U X OMHCaHHE».

Tema 4. JKuzHenesiTeIbHOCTb KJICTKH.

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

Tunbl o6MeHa BemiecTB: aBTOTPO(HBIA U rereporpodHbif. Ponb depmeHToB B 0OMeEHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢orocuHTe3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHUHTE3A IS KU3HU Ha 3emuie. Briiusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIUE OaKkTepuu. 3HAUYEHHWE XEMOCHHTE3a MJis KU3HMU Ha
3emute.

DHepreTHYecknidi OoOMEH B  KJETKe. PacmieruieHne  BEmIeCTB, BBIICICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTambl dHepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuunoro cunTte3a. [enermdeckas wundopmanus u JHK. Peamuzanums
TeHeTUYECKON HH(popMaIK B KieTke. [ eHeTuuecKuid KOA U ero CBOMCTBa. TpaHCKpHUMIIHS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Hexnerounsie ¢opmbl xku3HM — Bupychl. HWcropus otkpeiTus Bupyco (. W.
WBanoBckuit). OcOOEHHOCTH CTPOEHUS U KU3HEHHOTO IIMKJIA BUpycoB. bakrepuodaru. boneznu



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

(BUY) — Bo3Oymurtens CIIMJla. OOparHas TpaHCKpPHUNLHMSA, peBepTa3a M HHTErpasa.
[TpoduiakTuka pacpocTpaHEeHUs! BUPYCHBIX 3a00JI€BaHUIA.
JdemoHcTpaumuu:

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

Tabmumer u cxembl:  «Tunel  muTanusy, «Metabommsm»,  «MUTOXOHAPHUSY,
«OHepreTnueckuii oomen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢ynkunonupoBanue reHa», «Cunre3 Oenmka», «leHermyeckwii  Kon», «Bupych,
«baktepuodarn», «Ctpoenne u ku3HeHHBbId 1wk Bupyca CIIW[a, Oaktepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukanuu «Y nsoenue [IHK u tpanckpunimsy», «buocunrtes
oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M UHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounslii 1uKiI, WM KU3HEHHBIA MK KieTkd. WuTepdasza m muro3. I[Ipoueccsl,
nporekatomuye B uHTepdase. Permukanms — peakius marpuddoro cuHrte3a IHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoOTHUIl. JMIIOWIHBIMA W TarIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenune xnetkn — muto3. Cramum mwurosa. Ilpouecchl, mpoucxopsiiue Ha pa3HbIX
CTagusAX MUTO3a. BHoJjIornuyeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

®opMBI  pa3MHOKCHHSI OPraHHM3MOB: OecIloyioe W TOJIOBOE. Bwuabl  Oecronoro
Pa3MHOXKEHUS: JIeJICHUE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEeHME. VICKyCCTBEHHOE KJIOHHPOBAaHWE OPTaHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECI0I0Tro.

Meiio3. Craguu meito3a. I[Ipoueccsl, npoucxojsuiye Ha craausx menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3Ha4YEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loMOBBIE Kene3bl:
CeMEHHUKHU U suyHuKH. OOpa3oBaHHE M Pa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CrepMaTo30ul,
AlIIeKNIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SHIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHUOHANBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl SMOPUOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJIEHUE, TacTPYIISIus,
opranorenes. [loctomOproHanbHOE pa3BUTHE. THIBI MOCTIMOPUOHATBHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (IM4uMHO4YHOE). BinsHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

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

JdemoHcTpaumuu:

Tabmuiel U cxeMbl: «DOpMBI pa3MHOXKEHHSI OPTaHU3MOBY, «/[BOITHOE OIIIOIOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXXEHWE pacTeHUi», «JleneHne KIeTKu
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpOoeHHE XpOMOCOMBI», «KIETOUHBINH ITHKI,
«Permmukanus JJHK», «Murosy», «Menosy, «IIpsMoe n HenpsiMmoe pa3BuTHE», «l'ameTorenes y
MJIEKOMUTAIOIINX U YeTIOBEKa», «OCHOBHBIE CTAJUN OHTOTEHE3AY.

OOGopynoBaHue: MHKPOCKOI, MUKpomnpemnapathl «CrepMaTo30UAbl MIICKOIHTAIOIIETOY,
«Siiueknerka muekonuTaroumero», «KapuokuHes B KJIETKax KOpelIKa JyKa», MarHUTHas
Moaenb-anrmukanus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlabopaTopHble U NIpaKkTHYeCKHe padoThI:

JlabopaTtopHnast pabota Ne 3. «HabmroieHne MuTO3a B KJIETKAaX KOHUYMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKPOIpENapaTax.



JlaGopatopnast pabora Ne 4. «/3ydeHwe CTPOCHHS TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsieacTBEHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTUKH. Posib OuTONIOrMM M
SMOPHOJIOTHH B CTAHOBJICHUW I€HETUKH. BKIIa pOCCHICKUX U 3apYOC)KHBIX YUEHBIX B PA3BUTHE
reHeTuku. Meroabsl TeHeTHKUA (THOPUIOJOTUYECKUM, LUTOr€HETHUYECKUM, MOJIEKYISIPHO-
reHeTudecknii). OCHOBHBIC T€HETUYECKHE TTOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOJb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MPU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonorubpuaHoe CKpelrBanue. 3aKOH eAMHO-00pa3us THOPUIOB TIEpBOTO ToKoeHus. [IpaBuio
JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. [umore3a uumcToThl ramer. l[losHoe u
HETIOJHOE JOMUHUPOBAHUE.

JurnOpumHoe  CcKpemmBaHWE. 3aKOH HE3aBHUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uroreHeTnyeckue OCHOBBI AUTHOPUIAHOTO CKpEHIMBaHUS. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Hcrnonb30BaHne aHATTM3UPYIOMIETO CKPEITMBAHKS JIJIsI ONIPEICTICHUS TEHOTHITA OCOOH.

CuenneHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno clemieHHOMY
HacJe10BaHUI0 reHoB. HapyllieHue clemnieHys TeHOB B pe3yibTaTe KPOCCUHIOBEpA.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTUUeCKre KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mmbl. HacinenoBaHne NpPU3HAKOB, CUEIICHHBIX C
ITOJIOM.

N3mMeHunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. Poib cpebl
B HCHACJIEJCTBEHHOH HW3MECHYMBOCTH. XapaKTepUCTHKA MOJU(PUKAIMOHHON H3MEHUYHBOCTH.
BapuanvonHsslil psa 1 BapuanvoHHas kpusas. Hopma peaknuu npusnaka. KommyecTBeHHbIE 1
KaueCTBEHHBIC ITPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIM(PUKAIIMOHHON N3MEHUYHNBOCTH.

Hacnencreennasi, Wi T€HOTHUIIMYECKAsl, M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHUYHMBOCTD.
Meiio3 u TmONIOBOM mpolecc — OCHOBA KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMOHHAas
W3MEHUYMBOCTh. Kimaccuukammsi Myranuii: TeHHBIC, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa W
MPUYMHBI MyTaliil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3menunBoctr H. 1. BaBuiosa.

BresnepHas HacineICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
TeHealoTHYeCKul, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJIEKYISIpHO-
reHetudeckuii. CoBpeMEHHOE OIpECICHUEe TEeHOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [1I[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJIOBEeKa: TeHHble Ooyie3Hd, OO0Je3HM C  HACIEACTBEHHOM  MPEApacroioKEeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[Tpuntumnel 310poBOrO0 00pa3a >KU3HU, JUATHOCTUKH, TPO(YUIAKTHKA U JICYEHUS T€HETUYECKHUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTHPOBaHME. 3HAYCHHE MEAMIIMHCKOM TEHETUKH B
MPEIOTBPAIIEHUH U JICUCHUHN T€HETHYECKUX 3a00JIEBaHHI YeIOBEKa.

JleMoHCTpanum:

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

Tabmumpl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKass OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunnoe ckpemnmBanue», «lluTonorndeckue OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUS,
«Mero3», «B3anmMoneincTBie ajielIbHbIX I'€HOBY, «I €eHeThnuecKue KapThl pACTEHUN, JKUBOTHBIX
u 4YeynoBekay, «l'eHeTuka mojia», «3aKOHOMEPHOCTH HACIEAOBaHMS, CIEIJIEHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHunBOCTHY», «MoaudukammoHHas
U3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa rpynmn KpoBu», «MyTarmoHHas
U3MEHYHUBOCTBY.



Ob6opynoBanue: Moaenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI U
Mukpornpenapar «J{po3oduna» (Hopma, myranuu GopMbl KPBUIEEB U OKpPAcKu Tela), repbapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKue padoThbl:

Jlaboparopuas pabota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTUOPUTHOTO U AUTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpEnapaTax.

Jlaboparopuas padota Ne 6. «M3ydueHre Moau(PUKAITMOHHON U3MEHUYUBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI».

JlaGopatopnass pabora Ne 7. «AHamM3 MyTanmMid Yy JIpo30QHIbI Ha TOTOBBIX
MUKpOIIpenaparax.

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

Tema 7. Cesiekuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipolecc. 3apoKIEHHUE CeNeKIUu U goMecTukauus. Yuenue H. 1.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS U MHOrooOpaszus KyJIbTYpHbIX pacTeHui. LleHTpbl
IIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, IOpPOJa, LITAMM.

CoBpeMeHHbIE METOJbI CelIeKIUU. MacCoBblii U WHIAMBUAYAIbHBIA OTOOPHI B CENEKLUU
pacTeHuil U xKUBOTHBIX. O1leHKa 3KCTepbepa. bin3kopoicTBEHHOE CKpeluBaHe — UHOPUAMHT.
Uucras nuHusa. CkpemuBaHMe YHUCTBIX JMHUK. ['erepo3uc, wnm ruOpugHas cuia.
HeponctBenHoe ckpemmBanne — ayrOpumuHr. OtmanéHHas THOpuau3anus W e YCIeXH.
HckyccTBeHHBI MyTareHe3 W IMOJIy4YeHUE MOIUIUIOWJI0B. J[OCTMKEHHUS CEIeKLHMH pPACTEHHI,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorus Kak oTpaciib NPOU3BOJACTBA. ['€HHAs WHXKEHepHs. ITalbl CO3JaHMS
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Knetounsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHuid. KiloHupoBaHue BbICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHME M 3dTudeckue mnpobiemsl. I'MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. 1BaHos.

Tabmupel u cxembl: kapra «LleHTpbl NPOMCXOXKIEHUS M MHOTooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoasl JOMaIIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Paboter akamemmnka M. @. WBanoBay, «llomummonaus», «OOBEKTHI
O6uotexHonoruny», «KierouHnele KylbTypbl U KIOHMpOBaHUE», «KOHCTpyHpoBaHHE U HEpeHOC
TEHOB, XpPOMOCOM.

OO6opynoBaHue: MYJISDKU IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/BI U JIOCTH)KEHUSI CENEKLIMHU pAacTeHU U KUBOTHBIX (HA
CEJIEKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHbBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHSI 3BOJIIOIIMOHHOW TEOPUHU. DJBOJIIOIMOHHAA TEOpUs U €€
MECTO B OMOJIOTUU. BiusiHUE YBONIOIIMOHHON TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa dBomOIUHM. [laneoHToNOrMYeCKHe: TOCIEA0BATENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKON JIETOIHUCH, Tepexoanble ¢popMmbl. buoreorpadudeckue: cXoacTBo
U paznnune GayH u Gpop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJCTBA U Pa3iuuus SMOPHOHOB pPAa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTMYHBIE, PYAMMEHTapHBIC OpTraHbI,



aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHU3MOB HACIECACTBEHHOCTH H
OCHOBHBIX METa0OJMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. IIpeanocbulku BO3HMKHOBEHMS JIapBHHU3MA.
JIBIKymue Cuibl  SBOJMIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECYpCOB, HeonpenenéHHas HW3MEHYHMBOCTb, OOppOa 3a CylIecTBOBaHME,
€CTECTBEHHBIN 0TOOD).

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

MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U IBOJIIOLUU.

JBmwxyume cuibl ((hakTopbl) 3BOJIOLUM BUAOB B NpHpoJe. MyTallMOHHBIM mpouecc U
KOMOWHATHBHAsT HM3MEHYMBOCTh. [lomynsiuonHble BONHBI W Jpeld reHoB. M3omsamus u
MUTIpanus.

EcrectBennblii oTO0p — Hampaistomuid ¢aktop 3Bomonud. DopMbel eCTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJONUH. [Ipumepsl npucnocoOnenuit
y Opranu3mMoB. ApoMop(}03bl U UANO0-aAAIITALUH.

Bun wu BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHUECcKoe.

Makposomtonus. @opmbl 3BoIOLUU: (UIETUYECKAs,, IUBEPIeHTHAs, KOHBEPreHTHasl,
napaniensHas. HeoGpatumocTs 3Bosonuu.

[IpoucxoxaeHne  OT  HECHEUUATU3UPOBAHHBIX  TMPEIKOB. [Tporpeccupyromias
crienuanu3anus. AJanTuBHAs paJaualius.
JdemMoHcTpaumMu:

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

Tabmuubl u cxembl: «Pa3BuTue oOpraHudeckoro mupa Ha 3emiiey», «3apOoAbllu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYyLIECTBOBaHHUEY,
«EctectBenHblit  0TOOp», «MHOroobpazue coproB pacteHuil», «MHoroo0Opasue Mnoposa
JKUBOTHBIX ), «Ilomymsumy, «MyTanuoHHas U3MEHYUBOCTBY, «Apomopdo3bI»,
«Mnnoanantanumy», «OO0mas nereHepauus», «JBHxXylue cuiibl 3Bodonuny», «Kapra-cxema
mapuipyra nyremectsus Y. lapsuna», «bopsba 3a cymiectBoBaHue», «IIpucrnoco0neHHOCTh
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHUECKOE BUI000pa30BAHUEY.

OO6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPAcKH, HAOOp MJI0/I0B U
ceMsiH, KoJutekuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJieNlb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaguueckas kapra Mupa, Koiekius «@DOpMbl COXPAaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U pacTeHHi», Moaens anmiukanus «llepekpéct xpomMocomy, BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (OpMbI KPbUIHEB U OKPACKH TEJA).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

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

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCTOCOOIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKACHUM >KU3HU. HaydHble rUmore3sl BOSHUKHOBEHHUS
XKHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMHs. XUMHUYEcKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpraHMYECKHUX  BEIIeCTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKIECHUE
XUMHUYeCKOH 3Bosonui. HaganpHble sTansl 6uonorndeckoil ssostoruu. ['unoresa PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.



Pazeutne xu3Hum Ha 3emsie 1o Hdpam M nepuoaam. Karapxel. Apxeickas u
npoTtepo3oiickas 3pel. llameo3oiickas 3pa u e€ mNepHoabl: KEMOPHICKHI, OpIOBHKCKUH,
CUJTYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

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

XapakTepucTUKa KJIMMaTa M Te0JIOTMYECKUX IpolueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMU
pPacTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBienwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOMOUNUA. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIBI OPTraHU3MOB.

OBOJIIOIIMSL  4YEJOBEKAa. AHTPONOJOrus Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKACHNUN YesloBeKa. MeTo bl M3yueHus: aHTpororese3a. CxoAcTBa U pa3indusl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHNE YEIIOBEKA.

HBwxymme cwisl  (pakTopbl) aHTpomoreHe3a. HaciencTBeHHas HM3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpYZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEbI,
Yenosek mnpsamoxoxsammii, YemoBek HeaHaepranbcekui, Yenosek pasymublii.  Haxonku
MCKOMAeMbIX OCTATKOB, BPeMsl CYILIECTBOBAHUS, 00JACTh PacCHpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHas (eBpa3uiickas), HEerpo-
aBcTpajioujiHas  (dKBaTOopuaiabHasg), MOHTOJOUIHAsA  (a3uaTCKO-aMepuKaHckas). YUepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. /lapBun.

Tabmune! 1 cxembl: «Bo3nukHoBeHne CoMHEUHON CUCTEMbI», «Pa3BUTHE OpraHM4eCcKOro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKUX YEPT CTPOECHUS
YyeJloBeKa U 4eIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJEOHTOJIOTMYECKUX HaXOJ0K
MPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimne moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE J0N», «UenoBeueckre pacb».

O6opynoBanue: wmynsixku «[IpoucxoxaeHne denoBeka» (OIOCTHI aBCTpPAJONUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMAaHbOHIIA), CIENKU WIM HM300pa)K€HHUs] KaMEHHbBIX OpyIui
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIMEphl, pyOuia, ckpebdia), TeoXpoHoJIornieckasl Tabnuia,
KoJuteKus «®opMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «/3yyeHue uckomaeMbIX OCTaTKOB PACTEHUN U )KMBOTHBIX B
KOJUICKLUAX».

OKcKypcusi «IBONIOIUS OPraHU4YecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeuecKuil My3ei).

Tema 3. Opranusmbl U OKpY Kalolas cpeaa.

DKOJIOTMSl Kak Hayka. 3aJadyd M pasjieibl SKOJOTHUM. MeToabl 3KOJIOTMYEeCKUX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPTaHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs,  IMOYBEHHAs,
BHYTPHOPTaHU3MEHHAs.

Oxonorudeckue ¢akrtopel. Knaccudukarus skomormueckux (pakTopoB: abHOTHUECKHE,
OMOTHYECKUE U aHTpOIOreHHbIe. JleicTBrE HKOIOrMUeCKUX (GaKTOPOB Ha OPraHU3MBI.

AlOuotnueckue  (QaxkTOppl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucniocoOnenust opraHu3MoB K AeHcTBHIO a0noTHYecKruX GakTopoB. bruongornueckre puTMbl.



buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAIM3M, HEHTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aUMOJICHCTBUIA JJISl CYIIECTBOBAHUSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOrMYeCKHe XapaKTepUCTUKH momyiasiuud. OCHOBHBIE II0OKa3aTeiad MOMYJIALUU:
YHUCICHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JluHamuka
YHCJICHHOCTH HOMYJISALMU U €€ PEeryIsius.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ymb6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubl u cxemsl: kapta «I[Ipupoaasie 30ub1 3eman», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«Doronepuoausm», «llomymsauun», «3aKOHOMEPHOCTH pOCTa UHUCIEHHOCTH IOMYJIALUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas padota Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTCHHI U3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktuyeckas padora Ne 2. «IToacuéT mIOTHOCTH MONYJSIIMNA Pa3HBIX BUAOB PACTEHUI.

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbl.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuoleHO3a:  BMJIOBas,
POCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunsl-noMmuHanThl. CBsi3M B OHOIIEHO3E.

Okonoruyeckne cuctembl (skocuctemsl). [loHsTHe 00 sKocHcTeMEe M OHOreoleHO3e.
OyHKIMOHANBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopor BemecTB M MOTOK 3HEpruu B 3Kocucreme. Tpoduyeckue (MULIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeNM S3KOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
IKOCHUCTEM: YCTOMYUBOCTD, CAMOPETYIIsLus, pazButue. CyKieccusl.

[Tpupoauble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M pEK. ODKOCHUCTEMa XBONHOIO WU
HMIMPOKOJIMCTBEHHOTO JIECa.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocuCcTeMbl. buosnoruueckoe u
XO03sIMCTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue kak ¢aktop ycroiunBocty skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkuu. OcoOEHHOCTH OuOc(epbl Kak INI0O0ATBbHOM 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

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

UYenoseuecTBo B Ouochepe 3emnn. AHTpoIoreHHbie u3MeHeHnus B onocdepe. ['nmodanpHbIE
HKOJIOTHYECKUE TTPOOIIEMBI.

CocymecTBoBaHM€e NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBocTu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECypcamMH U MX
UCIOJIb30BaHue. JlocTukeHust OMONIOruK U OXpaHa MPUPO/IBIL.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «llumesbie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBay, «llemnm mnuraHUsY, «OKONOTHUEcKas mupamuaa», «buocdepa m dYemoBek»,
«DKOCUCTEMa IIUPOKOJUCTBEHHOI0 Jiecay, «IDKOCHCTeMa XBOHHOro Jjeca», «buoreHos
BosoEMay, «ArporeHo3», «l[IpuMepHbIe aHTPOTIOTCHHBIE BO3ACHUCTBUS Ha TIPUPOAYY,
«BaxkHeime MCTOYHHMKHM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeifmias
cocTapisitomas ouocdepnr», «DakTopsl Aerpaganuu mousy, «llapaukoBeril 23¢dexT», «DakTopbl
PaIMOaKTUBHOTO 3arpsi3sHeHus: onocdepsl», «O0mas cTpykrypa ouocheps», «Pacmnpoctpanenue



XKu3HH B Omnochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopot azora B Ipupoae».

O6opynoBanue: MO/eJIb-aNIUInKaus «Tunuuneie OHOLIEHO3BI», repbapuii
«PactutenbHble  cooOiiecTtBay, Koulekuuu — «buouenos», «Bpeautenu — BaKHEHIIHMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TrepOapud ¥ KOJUICKIIMM pPACTEHUHW U SKUBOTHBIX,
IIPUHAIeKALME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, Kpacnas kaura Poccuiickon
®Denepatyu, U300paXKeHUS] OXPaHIEMbIX BUJOB PACTCHHUM U KUBOTHBIX.

ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 BUOJIOI'MN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

Cornmacho ®I'OC COOQO, ycraHaBnuBalOTCs TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
00YyYaIOIMMHUCS IPOTPaMM CPEAHEro o0Iiero oopa3oBaHMs: JTUYHOCTHBIM, METAPEMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHHS INpeaMera «buoyorus» BbIIEIEHBI
CIEYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKOH
UJEHTUYHOCTU — TOTOBHOCTM K CAaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTU U CaMOOINPENEIEHUIO,
HAIMYUE MOTHBAIIMM K OOY4YCHHWIO OHOJIOTHH, IICJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIUIUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, HPHUCYUIUMU  CUCTEME
OHMOJIOTHYECKOTO 00pa30BaHMs, HaJIMYME SKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInyHOCTHBIE pe3yNbTaTbl OCBOCHHS MpeameTra «buosiorus» NOCTUTaroTCs B €IUHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLUMOKYJIbTYPHBIMU, UCTOPHYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, MPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIMO3HAHUS,
CaMOBOCHUTAaHHUS U CaMOPa3BUTHS, PA3BUTHSI BHYTPEHHEH MO3ULMH JUYHOCTH, MATPHOTHU3MA,
YBAKECHUS K 3aKOHY U INPABOMNOPSAKY, YEJIOBEKY TpyAa M CTApPLIEMY IOKOJIEHUIO, B3aUMHOIO
YBaXXEHUsA, OEpeKHOr0  OTHOMICHMs] K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickon denepanuu, NpUpoae U OKPYKarollen cpefe.

JlugHOCTHBIE Pe3yJIbTaThl OCBOCHUS Y4eOHOTrO mnpeamera «buosiorus» MOKHBI OTpaxaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMENA JINYHOCTH, CHCTEMOM LEHHOCTHBIX OpHUEHTAIMM, T[IO3UTUBHBIX BHYTPEHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO  OOIIecTBa,
pacIIMpEHUE KU3HEHHOrO OMbITA W OMbITa ACATEIBHOCTH B IMPOLECCE PEATH3alNU OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBHON IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpakaaHCKOro BOCIIMTAHUS

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

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

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BEITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCWCTBHSIX HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOKIECHUAMH, KYyJIbTYPHBIMU IEHHOCTSIMUA U COIHAIbHBIM
MOJIOKEHUEM,;



TOTOBHOCTh K COTPYIHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4EOHBIX,
MIO3HABATEIIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OIITOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTMYECKOT0 CO/IEPIKaAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH Imepern PoauHOMN, ropaoctu 3a CBOM Kpaid, CBOXO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

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

CHOCOOHOCTh OLICHMBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTAHOBJIEHHWE U Ppa3BUTHE
OMoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTMH B IO3HAHUN 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00LIEeCTBA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CHOCOOHOCTh OLIEHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOT'0 BKJIaJIa B IOCTPOEHUE YCTOMUMBOrO OYIYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOT'O IIPUHSTHS LIECHHOCTEW CEMEWHOM >XKM3HU B COOTBETCTBUU C TPAJULUSIMU HApOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIIEHUH;

MOHMMAaHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHHIO B Pa3HbIX BHJAX HMCKYCCTBA, CTPEMIIEHHE IPOSIBIIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHUMaHME U peanu3alys 3710poBOro U 0e30macHoro odpasa *HU3HH (370pOBOE MUTAHUE,
coOI0ZIeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXa,
perynsipHas (u3nueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TMpaBWJI HMHAWBUAYAIBHOTO U KOJUIEKTHBHOTO 0€3011aCHOTO
MOBE/ICHUS B CUTYalUsAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHME MOCJIEJICTBUM M HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS aKOroJs,
HapKOTHKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMYECKON U COLMAIbHON HANPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JESATENIBHOCTB;

MHTEpEC K pa3iInyHbIM chepam npodheccHoHaTbHOU AeATeIbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BEIOOp OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:



9KOJIOTHYECKHU 11e1ecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJIbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIKOB Y OLIEHKU UX BO3MOXHBIX ITOCJIECTBUM JJIs1 OKPYKAIOILLEN CPEe/Ibl;

OCO3HaHUeE TN100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTeil UX pPelIeHus;

CHOCOOHOCTh HMCIIOJIb30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U YMEHUS
IpU pelIeHUuU MNpoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHUE
IIPaBWJI IIOBEJIEHUS B INPHUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Onochepsl);

AKTUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEN OKPYKAOLIEH HPUPOIHOM cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE YKOJIOTMUECKUE IMOCIEIACTBUS MPEITPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4YME Pa3BUTOTO HKOJOTMYECKOTO MBIILIEHUS, SKOJOTMYECKOW KYJIbTYpbI, OIbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTUM K YYAacTHIO B
MPAKTUYECKOU IESITEIBHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUA:

c(OpMUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPAaKTUKH, OCHOBAHHOTO Ha JMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE A3bIKOBOW U UNTATEIBCKON KYJIbTYphl KaK CPEICTBA B3AUMOJICHCTBHS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKku OUMOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3aHNHU LEIOCTHOTO MPEICTABICHUS 00 OKPYKaIOLIeM
MUpEe Kak O eIWHCTBE IMPHUPOAbI, YelOoBeKa U OO0IIecTBa, B MO3HAHUH IPUPOIHBIX
3aKOHOMEPHOCTEH U pEIICHUH MTPOOIIEM COXPaHEHUS MPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTH OUOJIOTMH AJII COBPEMEHHOW LMBHIIM3ALUU: OOECTIeUeHUs
HOBOT'O YpOBHSI Pa3BUTHSl MEIULMHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pewatb pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUYECTBA, MIOMCKA IyTeH BBIX0JIAa U3 II100aIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B IMOJIyUEHUU OMOJIOTMYECKUX 3HAHWW B IIEJISIX MOBBIIMICHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOH YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yuarouxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIB30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KaIOIIero MHpa M MNPOMCXOJAIIMX B HEM H3MEHEHUH, yMEHHeE JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
MCCJIEIOBATENBCKYIO AESITEIEHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAHMHM 1O OHMOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI
MertarnpeMeTHbIe pe3yNbTaThl OCBOEGHUS yueOHOro mpeamera «buomorus» BKIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCIUIUIMHAPHBIE
(MexXmpenMeTHbIe) O0LIeHayUHbIe TIOHATHS, OTPAKAIOLIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa



U crienu(rKy METO/I0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTUS,
SBJICHHE, TPOIecC, CHCTeMa, HAay4HBId (DaKkT, MPUHLUI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleOBaHUEe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJbHbIC
yueOHble NeiicTBUs (TO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYJIATUBHBIC), 00eCIEeUNBAIOIINE
dbopMupoBaHre (QpyHKIHOHAIBHON I'PaMOTHOCTH U COIMAJIBHOM KOMIETEHLUHH O0YyYaroIuxcs,
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBHUS B I103HABATEIbHOW U
COLIMAJIbHON IIPAKTHKE.

MetanpeameTHble pe3yJbTaThl OCBOCHHS MPOrpaMMBbl CpeIHEro ooiero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATE/IbHBIMU /ICHICTBUSIMH

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHHM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIJICHUS (aHaIK3a,
CHHTE3a, CpaBHEHHMSA, KIACCU(PHUKAIMH, OOOOIIEHHs), PpPACKPBIBATh CMBICT OHOJIOTHMYECKHX
MOHSTHI (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU OHIATUSIMH);

ONpEeAeNATh LEIH JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUM HX JOCTHUKEHMUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

UCTIOJIB30BaTh OMOJIOTHUECKUE TMOHATUSA s OOBsSCHeHHS (AKTOB W SIBICHUH KHUBON
IPUPOIBL;

CTPOUTh JIOTUYECKUE PpaACCYKICHUS (MHIYKTUBHBIC, JAECIyKTHUBHBIC, IO aHAJOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA JJIA MPEACTABICHUS CYILIECTBEHHBIX CBA3EH U
OTHOIIICHUN B M3Y4YaeMbIX OHMOJOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYMM PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI ¢ YIETOM aHaJIM3a UMEIOIINXCS MaTEPUATbHBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LEISIM,
OLICHUBATh PUCKU MOCJIEACTBUN AESITEIBHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH padOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOACHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeiCTBUS:

BJIQ/IETh HaBBIKAMM y4€OHO-MCCIIEIOBATEIbCKON U MPOEKTHOM AESITEIbHOCTH, HaBbIKAMU
paspelnieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHNs PaKTUYECKUX 3a]]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0B ITO3HAHUS;

MCIIOJIb30BaTh Pa3JIM4YHbIE BBl ACSITEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEpIIpETAllUY, PEoOpa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSATUSMU U METOJAMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a/Jla4M B 0Opa30BATENbHOW ACSITEIBHOCTH M
JKU3HEHHBIX CUTYalLMSIX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATh
TUIOTE3y €€ pelIeHMs, HaxOOuUThb AapryMEHThl Ui J0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh TIOJYYEHHBIE B XOJE€ PpELIEHWS 3aJaud pPe3yiabTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIN OIBIT;



OCYILECTBIIATh 1IEJICHANIPABICHHBIN MOMCK IEpPEeHOca CPEACTB M CHOCOOOB JEMCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh IEpEeHOCUTb 3HAHWA B  IIO3HABATEJIIbBHYIO M  IPAKTHYECKYI0  00IacTH
KU3HEJEATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WUJEH, IpEAararb OPUTMHAJIBHBIE IOAXOAbl M PEUICHMs, CTAaBUTH
npoOJIeMbl U 33Jauu, IOMyCKaroIUe aJbTepHATUBHBIEC PELLICHHUS.

3) padorta ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HH(pOpMaluM (TEKCTe ydeOHOro mocodus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX M CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh HH(POPMALUIO pa3IUYHBIX BHJIOB U (OopM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYMBOCTD;

(GopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOMCKE U OTOOpe
O6uonornyeckoit nHMGopMaIu, He0OXOIMMOH /IS BHIIOTHEHHS y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPLIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrHYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOe);

UCIOJIb30BaTh HAy4HbII $3bIK B KauecTBE CpeAcTBa IpH paboTe ¢ OHOIOTHYECKOMH
uH(popMaLMel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U IpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJeTh HABbIKAMU PpACIO3HABAHUS M 3alMThl UHGpOpMaLMU, HH(OPMAIMOHHON
0€30MacHOCTH JIMYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) obmenne:

OCYILECTBIIATh KOMMYHHKAIIUU BO BcexX cepax *KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIM JUCKYCCHUU IO CYLIECTBY OOCYKJIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BbICKA3bIBaTh
CYXKIECHHMSI OTHOCUTEIIBHO BBIMOJHEHMSI NPEUIaracMod 3aJaud, YYHUTHIBaTb WHTEPECH U
COTJIACOBAHHOCTD MO3ULIUHI JAPYTrUX YYaCTHUKOB JUAJIOTa WK JUCKYCCUHN);

pacrio3HaBaTh HeBepOaJibHBbIE CpelICTBa OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(DJIUKTHBIX CUTyallUl, YMETh CMr4aTh KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU clOcoOaMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JpYTuX JOAEH, NPOSIBIATh YBaXHUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs IeITeILHOCTD:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHAUMBUIYaIbHOW pabOTHI Ipu
peleHn OMONIOTNYeCKOi MpoOsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH yueOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH KakJI0TO YjieHa KOJUIEKTHBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAMHUPOBATH
JIEUCTBUSA MO €€ TOCTUKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pACIPENENATh POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJIAJa U KaXJAOr0 Y4aCTHHKA KOMaHbl B OOLIUI pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;



OCYILECTBIIAITh TO3UTHBHOE CTPATETMYECKOE TIIOBEJCHUE B PA3IMYHBIX CHTyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnus:

UCMOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIeM M HUX pELIeHHUS B
KU3HEHHBIX M YUCOHBIX CHUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEHUCTBUSX M IOCTYIKAX II0 OTHOLICHHIO K JKMBOW IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIBHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTh COOCTBEHHBbIE 33Jayd B 00pa30BaTENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJILHO COCTABJIATH IUIaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacmupsATh paMKH y4eOHOT0 MPeAMETa Ha OCHOBE JIMYHBIX IPEIIOUYTEHHUIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIMPOKOM SPYIULMH B Pa3HBIX 00JaCTIX
3HaHMUN, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEbHbIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICJIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, HCIOIB30BATh MPUEMBI peduieKCun
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIbTATOB IEATEIBHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

NPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IpHU3HaBaTh CBOE IPABO U MPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMU APYroro YeJoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI
[IpenmeTHbIe pe3ynabTaThl ocBoeHus: nporpamMmmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buoorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEeMCTBUI MO OCBOECHMIO, HMHTEPHpPETAlMd U NpeoOpa3oBaHUIO 3HAHUM, BUIbI
JeSITeIBbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CUTyallusiX, a TaKK€ B pEAJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBSI3aHHbIX ¢ Ouosorueil. B
nporpaMMe IpeAMEeTHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 roJjaM 00yueHHs.

[IpenMeTHBIe pe3ynbTaThl OCBOCHHs yueOHOro mpeamera «buonorus» 6 10 knacce
JOJIKHBI OTpaXXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIIOTHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOpPMHpPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHIX U 3apyOEeKHBIX yUEHBIX-OUOIOTOB B pa3BUTHE
6I/IOJ'IOFI/II/I, q)YHKHI/IOHaJIBHOﬁ TpaMOTHOCTH Y€JIOBCKA AJIA PCIICHHA )XU3HCHHBIX 3a/1a4,

YMEHHE PacKpbIBaTh COJEpPKaHWE OMOJOTUYECKMX TEPMUHOB U TOHATHMN: KHU3HB, KJIETKA,
opranu3M, Merabomu3M (0OMEH BEmIeCTB W  NPEBpAIlEHUE DHEPTrUM), TOMEOCTa3



(camoperynsinusi), YpOBHEBasi  OpraHu3alMsl >KUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoyKius), HACIECTBEHHOCTh, HI3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHE H3JaraTh OHOJOTMYEeCKHe TEeOpHH (KJIETOYHas, XPOMOCOMHasi, MyTallMOHHas,
[EHTpaJIbHas JI0TMa MOJEKYJsipHOW Ouosorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacteHuiit H. U.
BaswuiioBa), onpenensaTs rpaHullbl X MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJaJIeTh METOJaMH HAay4yHOTO MO3HaHUs B OMOJIOTHMHU: HAOIIOJEHUE U ONUCAaHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M TPOBEACHHE OHOJOTHYECKOTO
SKCIIEPUMEHTA, BbBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIEeIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCNATH CYIIECTBEHHBIC MPHU3HAKH BUPYCOB, KJIETOK MPOKAPHOT M IYKApPHUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IIIACTUYECKOTO U SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OILIOJ0TBOPEHUS, PA3MHOKEHHS, UHIUBUAYATbHOIO Pa3BUTHUS
opranusma (OHTOTEHE3);

YMEHHE MPUMEHSTH MOJTY4YCHHbIC 3HAHUS 7S 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBIICHUM, JIUISl IPUHATHS IPAKTUYECKUX PEHICHUH B IIOBCETHEBHON YKU3HH C IIETIbI0 00ECTICUCHNUS
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBBSl OKPYKAIOIIUX JIOJIEH, COONIOIEHUS HOPM
TPaMOTHOTO TMOBEJCHHSI B OKPYXAMOWIEH NPUPOIHON cpenae, MOHMMaHUe HEO0OXOIMMOCTH
UCIIOJIb30BaHUsl JOCTUKECHUM COBPEMEHHON OMOJIOTHMH M OMOTEXHOJOTUH AJI PalOHATBHOTO
PUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHblE TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOPUAHOE
CKpEeIIMBaHKE, CIETUICHHOE HACJIEOBAaHHE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTSL TIpe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHYECKH OILICHHWBATh M WHTEPHPETHPOBATH HH(DOPMAIMIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHHS M3 PAa3IUYHBIX HCTOYHUKOB (CpelCTBa
MaccoBOW WH(pOpMAIMH, HAYYHO-TIONYJSIPHBIE MaTepHAIIbl), ITUYECKHE aCMEKThl COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMHCbMEHHBIE U YCTHBIE COOOIICHUs, 0000Ias
Ouonornyeckyro HMHGOpPMAlMI0 M3 HECKOJIBKMX HCTOYHMKOB, TI'PAaMOTHO HCHOJb30BATh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOEGHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTpaX<aTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBATH COJIEPKaHNE OMOJIOTUYECKUX TEPMUHOB U MOHATHI: BUJ, TOMYJISIIHS,
reHO(OH[, HBOJIOIMS, JBIKYIIHE CHIbI ((aKTOpPbI) SBOJIIOLUHU, MPHUCIOCOOICHHOCTD
OpraHU3MOB, BHJ000pa3oBaHUE, JKOJOrH4eckue (aKTOpbl, HSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeIyLIEHTHI, LIENH MUTaHus, YKOJIOrHYecKas mupaMuia, OuoreoreHos, onocdepa;

yMEHHME Wu3araTb Owuonoruueckue Teopuu (dBomrounoHHass Tteopus Y. Jlapsuna,
CUHTETHYECKasl TEOPUs SBOJIIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsimeBoro cxonacraa K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. CeBepuosa, ydeHus o
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHUIIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHE BJa/IeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJACHHWE M OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHYECKOTO



JKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXKIY HCCICIYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYECHHBIX pPE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOpUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEATH CYIIECTBEHHBIC TPU3HAKH CTPOCHUS OMOJOTHUYECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYLHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OLEHO30B U HKOCUCTEM,
OCOOCHHOCTH  IPOLIECCOB:  HACIEACTBEHHOW  M3MEHYMBOCTH, €CTECTBEHHOIO0  OTOOpa,
BU000pa30BaHus, NMPUCIIOCOOJCHHOCTH OPraHU3MOB, JIEHCTBHS SKOJIOTMYECKUX (aKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B 3KOCHCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIEHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOIIEH NPUPOIHON cpenae, MOHMMaHUEe HEO0OXOIMMOCTH
MCIIOJIb30BaHUs JOCTUKCHUN COBPEMEHHOMU 6uosiorun UL PaLMOHAaIbHOIO
HPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJOrMYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUH B 3KOocUcTeMax (LENH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPAaTOPHbIE M MPAKTUUYECKUEe paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYI0OBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAaThb M WHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW HMHGpOpMalMM, HAay4yHO-IIOMYJSPHbIE MaTepualibl), paccMaTpuBaTh IJI00AIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHUs, 0000Imas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
HNOHSTUMHBIN annapaTr OMOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHME

10 KIIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Jl'j;-)l'[ HaumeHoBaHue pa3/ie/ioB U TeM NPOTrPaAMMbI Beero Kontpoabusbie IlpakTuueckue Sggﬁ? OOBB:TI:;])HH e
padoTshI padoThI pecypee

1 buonorus kak Hayka 2 0.5
2 JKuBbIe cuCcTeMBl U UX OpraHU3aIUs 1
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1
4 Ku3HenesTenbHOCTh KICTKU 6
5 Pa3sMHOXEeHUE U MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB S) 1
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTh OPraHU3MOB 8 15
7 Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHU 3
8 PesepBHOE Bpems 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4

11 KUIIACC
KoanuectBo yacos JJIeKTPOHHBIE
J:;')H HauMeHnoBaHMe pa3/jie/ioB U TeM IPOrpaMMBbI Beero KonrTpoabubie IIpakTuueckue gg;)g)f OOBBa];“I:.])ILHLI e
padoThI padoTsI pecypes

1 DBOIOIMOHHAST OMOIOTHS 9 1
2 Bo3HuKHOBEHHUE M pa3BUTHE )KU3HH Ha 3emiie 9 0.5
3 Opranu3Mbl ¥ OKpyKaromas cpeza 5 1
4 Coo00111eCTBa M DKOJIOTMYECKUE CUCTEMBI 9
5 PesepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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