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HHOACHUTEJBHAA 3AIIUCKA

[Ipu pazpaboTke nporpaMMmbl 1o OHMOJIOTMH TEOPETUYECKYIO OCHOBY ISl OMpeesieHus
NOJIX0/0B K (DOPMHUPOBAHMIO COZAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJCpKAHUS,
pe3yibTaToB O0y4YeHHs W TPeOOBAHMN K YPOBHIO HOJATOTOBKM BBITYCKHUKOB, TOJIOKEHHUS 00
o0UIMX LEeNsIX M MPUHIUINAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHErO
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uKke OUOIoTHH,
e 3HAUYCHUU B TO3HAHMM XUBOW MPHUPOABI U 00ECIEYEHHM CYIIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEAETICHbl OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma o 6uonoruu 1a€T MpeaCTaBICHUE O TeNIIX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIIMUTAHUS M Pa3BUTUS OO0ydYaroIIMXCs cpeAcTBaMu y4yeOHoro mnpeamera «buomnorusy,
orpenenseT 00sA3aTeNbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue Io
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepualna C
y4€TOM MEXIIPEIMETHBIX U BHYTPHIIPEAMETHBIX CBS3€H, JIOTHKA 00pa30BaTEebHOTO IMpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIINXCA.

B nporpamMe mo OHONOTHHM TaKXe YYHUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MPEeAMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/y4eOHBIX NeHCTBUI 00yJaromuXxcs Mo
OCBOEGHHIO COJIepPKaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no 6uonornu (10—11 kmaccel, 6a30BBIi ypOBEHb) pealiM30BaH MPHHIIUI
MPEEMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
NPEJCTAaBICHUNA O 370pOBOM OO0pa3e KHU3HH W OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npupoaHoit cpene. IlosTomy Hapsay ¢ u3ydyeHHEM OOIIEOMOJIOTMYECKUX TEOpHH, a TaKke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEIHEBHOM JKU3HU JUISl PEIICHHsSI PUKIATHBIX 337a4, B TOM YHCIE: MPO(QUIaKTHKH
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHEeTHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO TMOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHalu3a BIMSHUSA XO3AHCTBEHHOHM JEATENBbHOCTH YEJNOBEKAa Ha COCTOSIHME TPHPOJIHBIX H
HCKYCCTBEHHBIX SKOCHCTEM. YCHUJICHHE BHUMAaHMS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bUOTIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO 00ECIeUeHHs YCIOBUM Ul pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MPEAIoiaraet
dopmupoBaHUe y 00yYaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpeiHero o0Iero odpa3oBaHHs 3aHMMaeT BaxHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOYydalOIIMXCSl NPEACTABICHUH O HAy4yHOM KapTHHE MUDpA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIONWHW, CO3MaéT YCIOBHS UIS: TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YETOBEKY.

Bosbmioe 3HayeHue OMOJOTHS MMEET TakKe Uil peIIeHUS BOCIHUTATENBHBIX U
Pa3BUBAIOIINX 33]1a4 CPEAHETO OOIero o0Opa3oBaHus, colManu3anuu odyqaronuxcs. 3yuenue
6uosorun oOecrieunBaer yCIIOBUSA TSt dbopmupoBaHus HHTEIJIEKTYalbHBIX,
KOMMYHHUKAIIHOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIBTYPHI, CIIOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHUU C MPEICTaBICHUSIMH U3 JIPYTUX Y4YEOHBIX MPEIMETOB, B



YaCTHOCTH, (pU3HKH, XUMUHU U Teorpaduu. Ha3BaHHbIE MOJI0KEHUS O MIpeIHa3HAYEHUH Y4eOHOTrO
npenmera «buonorus» CcoCcTaBUIM OCHOBY Ul ONpENENICHUs MOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHUIO €T0 COJIEPIKAHUS, TIPEACTABICHHOTO B IPOTpamMMe 10 OHOJIOTHH.

OT160p conepkanus yuyebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C TIO3HMLUH KYJIBTYpOCOOOPA3HOTO MOAX0/Ia, B COOTBETCTBUU C KOTOPHIM O0YYAIOIIUECS TOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe sl (POPMUPOBAHUS OOIICH KYJIbTYpHhI, OMpeaestoie
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHOM cpene, BOCTpeOOBaHHBIE B
MOBCE/IHEBHOM KHU3HU U MpPaKTHUeCcKoW nesTenbHocTH. Ocoboe MecTo B 3TOW cucTeMe 3HAHUN
3aHMMAIOT 3JIEMEHTBHl COJCpPXKaHUSA, KOTOpble CIyXaT OCHOBOW i  (HOPMUPOBAHHS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAy4yHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHU3AIMH OHMOJIOrHYECKOro 00pa3oBaHusl.

CrtpykTrypupoBaHHe cOJep>KaHUs y4eOHOro MaTepuana B IporpaMMe IO OHOJOTUU
OCYIIECTBJIECHO C Y4ETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMUUTEIBHBIX OCOOCHHOCTSX
JKUBOM TpUPOJIBI, O €€ YypOBHEBOIl OpraHM3alMiil U HBOJIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4ueOHOro npenmera «bHoOrus» BBIIEIEHBI CIENYIOIIUE COJep)KAaTeIbHbIC JTHHUM:
«buonorus kak Hayka. MeToabl Hay4HOro mo3HaHus», «Kierka kak Onoioruyeckas CUCTEMa,
«Opranusm Kak Ouosnoruyeckas cuctrema», «CucreMa u MHOTooOpa3ue OpraHu4ecKoro MHpPay,
«OBOIIOLIUS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTI.

enp wm3yuenuss yueOHoOro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIIAJICHHE
0o0y4JaloIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHMS JUIsl TPAMOTHBIX JCHCTBUN B
OTHONIIEHUH 00BEKTOB KMBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOJIEM.

JlocTikeHne menu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE
obecrneunBaeTcs pelIeHrueM CIEIYIOIUX 3a1au:

OCBOEHHE O00YyYarolMMHCS CUCTEMbl 3HAHUM O OHOJIOTMYECKUX TEOpUSX, YUCHMSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJaX, CIYXAIIUX OCHOBOW Uit (hopMHpOBaHUS
IPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHON KapTUHE MHpa, O METOJAaX HAay4yHOIo ITO3HaHuS,
CTPOEHHHM, MHOTOOOpa3MH U OCOOCHHOCTSX MKHBBIX CHCTEM PAa3HOIO YPOBHSI OpTaHU3alNU,
BBIJIAIOIMINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;

¢dbopmupoBaHue y OOydarOIIMXCsl MO3HABATENbHBIX, WHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
U U OIXO00B K U3YUEHUIO KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJICHHE Yy oOydJarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOW TI'PaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHMBAThH SIBICHHS OKPYXAIOILEro MUpa KUBOW MPHUPOJIBI Ha
OCHOBaHUU 3HAHUH U ONBITA, OJYYEHHBIX PU U3yUYEHUU OUOJIOTHH;

¢dopmupoBaHre y 0OydyarOMIMXCsl YMEHHH WIIIOCTPHPOBATh 3Hau€HHE OMOJOTHYECKUX
3HAHUW B TNPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTUI U arpoOMOTEXHOIOT HiA;

BOCHHUTAaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMS YEIOBEKOM KUBOM MPUPOJBL,
HE00X0IMMOCTH OEpEeKHOT0 OTHOUIEHHUS K Hel, COOMIOIEHUs] STUYECKUX HOPM IpHU MPOBEACHUN
OMOJOTrMYECKUX UCCIIEJOBAHMI;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWN JUIS MOBBILICHUS YPOBHS HKOJIOTHYECKOM
KYJIBTYPBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHHE NPUOOPETEHHBIX 3HAHUI M yMEHUIl B NMOBCEIHEBHOW >KM3HU JJISI OLEHKH
MOCNIEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpene, COOCTBEHHOMY
3/10pOBbI0, 00OCHOBAHME U COOIIOICHNE Mep NMPOPUIAKTUKH 3a00JI€BaHUMA.

B cucteme cpennero obmero odpazoBanus «buosnorusy», nzydaemasi Ha 6a30BOM ypOBHE,
SBIISIETCA 00sI3aTENIbHBIM yYEOHBIM TNPEAMETOM, BXOJSIIMM B COCTaB MPEAMETHOM o0sacTH
«EcTecTBEeHHO-HAyUYHBIE MTPEIMETHI.

Jlnst u3yuenust Onosoruu Ha 6a30BOM YPOBHE CpelHEro o0Iero o0pa3oBaHusl OTBOJAUTCS
68 vacoB: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezeno).
COJAEP/KAHUE OBYYEHUA



10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHUHM C OOIIECTBEHHBIMH, TEXHUYECKUMU U JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiiocoduei, 3TUKON, 3CTEeTUKOM u mpaBoMm. Ponbp Ouosioruu B
(GhOpMUPOBAHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYeCKUX HayK.

MeTo/p1 TO3HAHUS )KUBOW IPUPOIbI (HAOIII0IEHUE, SKCIIEPUMEHT, ONMMCAHNEe, U3MEPEHHUE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumu:

IMoprpetsl: Y. Japsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabauiel u cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBIY.

JlaGopaTopHble M paKTHYeCKUe padoThI:

[Ipaktnueckass padora Ne 1. «lcnonp3oBaHue pa3inMYHBIX METONOB IPH H3YYECHUU
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OPraHU3AI M.

XKusble cuctembl (OnocHCTEMBbI) Kak MpeaMeT u3ydeHus Ouosnorud. OTIMYHMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiictBa OmocucteM M HUX pazHooOpaszue. YPOBHM OpraHu3alMu OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIA,  OPraHM3MEHHBIM,  MOMYISALHOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabnuuel u cxembl: KOCHOBHbIE IMPHU3HAKK JKU3HUY», «YPOBHM OpraHM3allld >KUBOM
IPUPOIBI».

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XumMu4ecKuii cocTaB U CTPOEHHE KJIETKH.

XVMMHUYECKUH  COCTaB  KJIETKM.  XHMMHYECKHME  DJIEMEHTBI:  MaKpOdIJIEMEHTHI,
MUKpO3JeMEeHTHI. Bosla 1 MUHEpasbHbIE BEIlIEeCTBA.

@yHKIMM BOJIBI M MHUHEpAJIbHBIX BELIECTB B KieTke. [lopnep:kaHne OCMOTHUYECKOTO
OanaHca.

benxu. Cocta u ctpoenue 0enkoB. AMUHOKHUCIIOTEI — MOHOMEpHI OeskoB. He3ameHumbie
U 3aMEHHUMblE AMMHOKHCIOTH. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIeKyJbl (TepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAS CTPYKTypa). XUMHUYECKUE
cBolcTBa OenKkoB. buonornyeckue GyHKIN OEITKOB.

@depMeHThl — Ouoyoruueckue karanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHT,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbpl. OTiuuus  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoOHOcaxapuibl (TJIOKO3a, pubo3a U J€30KcHpub03a), Aucaxapuibl
(caxapo3a, JlakTo3a) M IoJUcaxapuabl (Kpaxmals, TJIMKOIeH, LeJIon03a). buomornyeckue
(GYHKIIY YTTIEBO/IOB.

Jiumuapl:  Tpurnmuuepuasl, Gocomunuabl, crepounsl. [HapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JUMHI0B Kak
HCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnorsl: JIHK 1 PHK. Hykiieotnasl — MOHOMEpBI HyKIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

Hurtonorusa — Hayka o kierke. KieTtouHas Teopust — npumep B3aUMOJECHCTBUS HJEH U
(dakTOB B HAYYHOM MO3HAHUH. MEeTO bl U3yUEeHUSI KIETKH.




Knerka xak nenoctHas xuBas cucrema. OOImuye Mpu3HaKy KIETOK: 3aMKHYTasi Hapy>KHast
MeMOpana, mosnekyisl JIHK kak renernueckwmii ammapar, cuctema CHHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHyecKas U Ipokapuorhueckas. OcoOEHHOCTH CTpPOEHUs
MIPOKApPUOTUUYECKON KJIeTKU. KieTounas crenka Oakrepuii. CTpoeHHE DYKapUOTHIECKOW KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KIJIETOYHAS CTEHKA, MIMKOKAIHUKC, UX (YHKIIHH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuw. lluTormmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opranoubl kinetku: DI1C, anmapat [N'onbmxu, muzocomsl. [lomyaBTOHOMHBIC
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHAPUNA U IIACTHI.
Bunaer mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KJIIETOYHBINA EHTP, HEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUI0B KIIETKU. BKitoueHus.

SAnpo — perynasTopHbli LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, Kapuoruiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdemMoHcTpanum:

[Moptpetsl: A. JleBenryk, P.IT'yk, T.IBann, M. llneiinen, P. Bupxos, [Ix. Yotcon,
@. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

[lnarpammbl: «PacnipefieneHne XMMHYECKHMX 3JIEMEHTOB B  HEXHBOM  IPHUPOAEY,
«PacrnpeniesieHe XMUMUYECKUX 3JIEMEHTOB B JKMBOU MTPUPOJIEN.

Tabauiel u cxemsl: «llepuonuyeckas TabauIa XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOJbD», «buocunres 6enka», «CTpoeHne Monekyisl 0enka», «CtpoeHue pepmeHTay,
«Hyxkneunossie kucnotsl. JJTHK», «Ctpoenne monekynsl AT®», «CTtpoeHue 3ykapuOTUYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHUE pacTUTENIbHOM KIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbDY, «JIlunuasi».

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHE IS TPOBEICHUS] HAOIIOACHUH,
U3MEpPEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENIBHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlaGoparopHble U NpaKTHYecKue padoThbl:

JlaboparopHast padota Ne 1. «M3ydeHHe KaTaIMTHUYECKOW aKTUBHOCTH (pepMeHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlabopatopHass pabGota Ne 2. «M3ydyeHue CTpOeHHUS KIETOK PACTCHHH, >KMUBOTHBIX M
OaKTepHii MoJI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. ’KuzHeneATeJJbHOCTH KJIETKH.

OOmeHn BemiecTB, WM MeTa0OIM3M. AcCUMWIIMS (TNIACTUYECKH OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKnii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAHEHUS BELECTB U SHEPTUU B TOHUMaHUH MeTa0oInu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbIii. Poias ¢pepmeHTOB B 00MEeHE
BELIECTB U ITPEBPALLICHUH DHEPTUU B KIIETKE.

®dorocunre3. CBeroBas u TemHOBas (a3pl (QorocuHTe3a. Peakumu ¢oTtocuHTesa.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. BausHue yciaoBuit
cpeibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpyIole OakTepuu. 3HaYeHWe XEMOCUHTe3a Ul KHU3HHM Ha
3emute.

OHepreTnyeckuii oOMeH B  KieTke. PaclieruieHue  BEIIECTB, BBIJCICHHE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTallbl S3HEpreTnyeckoro oomena. I'mukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KJIETOYHOE  JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peaknum matpuunoro cuHte3a. [enermueckas wunpopmamms u JHK. Peanuzamus
TreHeTUYeCcKoi HHpopMaluu B KieTke. ['eHeTuueckuid KoJ M ero cBoMcTBa. TpaHCKpUMIIMS —
matpuunblii cunte3 PHK. Tpancnsanus — 6unocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIIOT. Posib pubocom B GuocuHTe3e Oernka.




Hexnerounsle ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeituss Bupyco (/.
. BanoBckuit). OcoOCHHOCTH CTPOCHHSI W JKM3HEHHOTO IMKJIa BUPYCOB. baktepuodary.
Bone3nu pactenwmii, >kUBOTHBIX M 4YeJIOBEKA, BbI3bIBAEMbIe BUpycaMu. Bupyc ummyHoaeduimra
yenoBeka (BUY) — Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHUIIIMS, peBEepTaza M HHTETpasa.
[TpodunakTrka pacmpocTpaHEHUS] BUPYCHBIX 3a00ICBaHUIA.

JdemoHcTpaumuu:

Hoptpetsr: H. K. Konsios, J. U. UBanosckuit, K. A. Tumupszes.

Tabmuiet ~ u cxembl: «Tunbl  nutanus»,  «Meraboauzm»,  «MUTOXOHAPHSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHkMoHUpoBaHue TreHa», «CunHre3 Oenka», «leHeTnueckuii  Kom», «Bupycs»,
«bakrepnodarn», «Crtpoenne u sku3HeHHBIH 1uka Bupyca CIIWJla, OGaxtepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: moaenu-ammnkanun «Y asoenne JJTHK u Tpanckpumnusy, «buocunres
oenkay, «CTpoeHHUe KIETKU», MoJieib cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe U MHANBHAYaJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounslii muki, wiM >KM3HEHHBIM IWKI KiaeTkd. MHTepdaza m muros. Ilporeccsr,
npoTekaromue B uHTEpdasze. Permmmkamms — peakuuss marpuyHoro cuute3a JIHK. Crtpoenme
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMIHBIA M TaIIOMIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomaruel. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHJMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue xierku — mMuto3. Cragum mutosa. IIpoueccel, nmpoucxonasdiue Ha pas3HbIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[IporpamMmmupyemas rudesnb KIETKU — aloInTo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecmojioe U TMosioBoe. Buasl  Oecronoro
pPa3MHOXEHHS: JeJIEHUe HaJBOE, NOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa3OBaHME,
BEre€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE JJIA
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Metio3. Craguu wmeitosa. [lporeccsl, npoucxonsime Ha cTagusx Mmenosa. [loBexpenue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

['amerorenes — nponecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [1os10BBIE JKene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHEe M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30uj,
AllIeKJIeTKa) — crepMatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JApPOOJIEHHE, TracTpyisilus,
opranoretes. [TocramOproHanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: IPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OpPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3bIBaTh BPOXK/IEHHBIE YPOJICTBA.

Poct u pa3zsutne pacrennii. OHTOreHe3 IBETKOBOIO PACTEHMSI: CTPOCHHE CEMEHU, CTaIuu
pa3BUTHSL.

JdemoncTpanum:

Tabnuibl U cxeMbl: «DOpMBI pa3MHOXKEHHSI OPTaHU3MOBY, «J[BOMHOE OIJIOIOTBOPEHHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHuil», «JleneHne KiIeTKU
OaxTtepuii», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHHe XpoMOcOMb», «KIETOUHBIN UK,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l ameToreHes y
MJIEKOTIUTAIONIUX U YeloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opyioBaHMe: MUKPOCKOI, MHUKpomnpenapaTsl «CriepMaTo30u/ibl MIIEKOMUTAIOIIETOY,
«Sineknerka mitekonuraronero», «KapuoknHe3 B KJIETKax KOpElKa JyKa», MarHUTHas
MoJenb-anminKanus «/lenenue knetku», moaens JJHK, moaens meradazHoil XpOMOCOMBI.

JlabopaTropHble U IpaKkTHYecKue padoTbl:




JlaboparopHast pabota Ne 3. «HabmoneHne MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpENapaTaxy.

JlaboparopHast pabora Ne4. «M3yueHWEe CTPOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3agaum reHeTtuku. VcTopusi pa3BuTHUsS TEHETUKU. Pojab LMUTOJIOTMU U
SMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa]] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKU (THOPUIOJOTUYECKHM, IHUTOTCHETHYECKUH, MOJIEKYIISIPHO-
reHeTudeckuii). OCHOBHbIE T'€HETUYECKHE TOHATHUS. [ eHeTnYecKkass CUMBOJIMKA, UCIIOJIb3yeMas B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACNEJOBaHUs  IPU3HAKOB,  ycTaHoBJieHHble ['. Menuenem.
MonorubOpuaHOe CKpeluBaHue. 3aKOoH eIMHO00pa3usi THOPUAOB MEPBOTO MoKoJieHus. [IpaBuino
JOMUHUPOBAHUS. 3aKOH pacHIeIUIeHUsl Npu3HakoB. [unore3a uucrtoTel ramer. llonHoe wu
HETOJHOE JOMUHUPOBAHHUE.

JurubpugHoe CKpelmMBaHUEe. 3aKOH HE3aBUCUMOIO  HACIEOBaHUS IPU3HAKOB.
[{uToreHeTHYECKUE OCHOBBI JUTHOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIOIIEE CKPEIIMBAaHUE.
Hcnonp30BaHne aHATM3UPYOIIETO CKPEIMBAHMS JIJISI ONIPEICIICHHSI TEHOTHIIA OCOOH.

CuernieHHoe HacienoBaHue mpusHakoB. PaGora T.Moprana 1o CHEIUIGHHOMY
HACJIEIOBAHUIO I'eHOB. HapyleHne cuernieHns TeHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpUs HACTEICTBEHHOCTH. [ eHeTUYeCKue KapThl.

['enetuka mosa. XpoMOCOMHOE OIpPECIICHHE 1M0ja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CIEIJICHHBIX C
IIOJIOM.

W3meHnunBocTh. Buabsl M3MEHUMBOCTH: HEHACICACTBCHHAsT W HacjlCACTBeHHas. Poib
cpeapl B HEHACHEICTBEHHOW  HM3MEHUYMBOCTH.  XapaKTEPUCTHKA  MOAW(UKAIMOHHOU
W3MEHUYMUBOCTU. BapuarmoHHbIi psii W BapualmoHHas KpuBas. Hopma peakuuu mnpu3Haka.
KonuyecTBeHHbIE M  KAueCTBEHHBbICE TNPHU3HAKM M WX Hopma peakinuu. CBoiicTBa
MOAM(PUKAITMOHHON U3MEHUYUBOCTH.

Hacnencreennasi, Wiy reHOTHIIHYECKAs, N3MEHYMBOCTh. KoMOMHATHBHAS N3MEHUUBOCTD.
Meiio3 u TmONIOBOM mTporecc — OCHOBAa KOMOMHATUBHOMW W3MEHUYMBOCTH. MyTalMOHHAas
n3MeHYHBOCTh. Kitaccudukanus wmyranuii: reHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. YacTtoTa u
MPUYMHBI MyTalil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIOB B HACIIEICTBEHHOU
m3menunBoctu H. 1. BaBuiona.

BresepHas HaclneACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uenomeka. Kapumorun uemoBeka. OCHOBHBIE METOJBI TE€HETHUKH YeJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IMTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYISIpHO-
reHetudyeckuii. CoOBpeMEHHOE OIpeeIeHHe TEeHOTUIA: TTOJHOTEHOMHOE CEKBEHHUPOBAHME,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ nomoribio [1[[P-ananusza. HacnenctBenusie 3a0oneBaHus
YeJloBeKa: TeHHble Oone3Hu, OO0Ne3HM C  HACIEACTBEHHOM  MPEApacIionoKEeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTudeckue UM TeHepaTHUBHble MyTanuu. CTBOJOBBIE KIETKH.
[Tpuntumer 310poBOTO 00pa3a >KU3HU, JUATHOCTUKH, MTPO(DUIAKTHKA U JICYEHUS T€HETUYECKHUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTHPOBAHUE. 3HAUEHHE MEAUIIMHCKOW TEeHETHKU B
MPEOTBPAIIEHUH U JICUCHUHN TeHETHYECKUX 3a00JIEBaHH I YeTIOBEKaA.

JdemMoHcTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabmuibl 1 cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHNE U €T0 IUTOTEHETUYECKasi OCHOBAY,
«3aKOH pacHIeIUICHUs] M €ro IUTOT€HETUYEeCKass OCHOBa», «3aKOH YHUCTOTBHI TraMeT»,
«/lurnbpunnoe ckpemmBanue», «lluTonmorndeckne OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUS,
«Mero3», «B3anmMoneincTsie ajielIbHbIX I'€HOBY, «l €eHeThnuecKkue KapThl paCTEHUN, JKUBOTHBIX
u 4denmoBekay, «l'eHeTumka momay, «3aKOHOMEPHOCTH HACJIEAOBAHMS, CIEIUIEHHOTO C ITOJIOMY,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHunBocTH», «MoaudukamoHHas




W3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropayn, «['eHeTHKa Tpymnm KpoBu», «MyTamuoHHas
U3MEHYUBOCTb.

O6opynoBanue: MoAenu-anmInkanun «MoHOTHOpUIHOE CKpemuBanuey, «HemonHoe
JOMHUHHUpOBaHUE», «urubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu HOpMbI KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox MOCEeBHOW.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

JlaGoparopHas pabota Ne 5. «M3yuenue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUTHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIpEiapaTax.

JlaGopaTtopHas padota Ne 6. «M3ydeHne MoaupuKaIMOHHONW U3MEHYMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

JlaGopaTopHas pabora Ne7. «AHaM3 MyTanmwii y JApo30(uiIbl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[IpakTuueckas padora Ne 2. «CocraBiieHue 1 aHAJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka M MpOIECC. 3apoKACHUE CEJEKIMU W AoMecTukanus. Yuyenue H.
. BaBuioBa 0 LIEHTpax HPOUCXOXAECHHUS U MHOrooOpas3usi KyJabTypHBIX pacTeHuil. LleHTpsl
MIPOUCXOKICHHS TOMAIIHUX )KUBOTHBIX. COpT, NOPO/A, ITAMM.

CoBpeMeHHbIE METOJIbI CENeKIIMA. MacCOBBbI M MHIUBUIYAIbHBIA OTOOPHI B CEICKIIUU
pacteHuid u kuBOTHBIX. OlIeHKa 3KcTephepa. bIM3KOpOACTBEHHOE CKpEIIUBaHUE — MHOPHUIMHT.
Uucras nuHusa. CkpenyBaHWEe YWCTBIX JIMHWNA. [erepo3uc, wWiau THOpHIHAs CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCIexwu.
N cKyCCTBEHHBIN MyTareHe3 W IOJYyYECHHE MOJIUILIOUIOB. JIOCTMIKEHHUS CEJIEKUUH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOJACTBA. ['eHHAs WMHXKEHEpHUsA. DTambl CO3JaHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepus. Knetounsie
KyIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTMYEeCKHe M 3Thdeckue npodrmemp. MO -
TeHETHYECKU MOIU(DUIIMPOBAHHBIC OPTaHU3MEI.

JleMoHcTpanuu:

Hoptpersr: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHOB.

Tabauiel 1 cxembl: kKapTa «lIeHTpBI MPOMCXOXKACHUS U MHOT000pa3us KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Pabotel akagemuka M. . UBanoBay, «llomummoumus», «OOBEKTHI
ouotexHonorun», «Kinerounsie KynbTyphl U KJIOHHUpOBaHUE», «KOHCTpynpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

OO0opyoBaHue: MyJISDKA TUIOAOB UM KOPHEIJIONOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTH)KEHUS CEJICKIMU PAcTeHUH W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIIBITATEIBHBIM y4acTOK, B TEIIMYHOE
X03SUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYUYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBoaronMoHHAast OMOJIOTHS.

[Ipeanochiki BO3HUKHOBEHHUS SBOJIOLMOHHOM TEOPHH. DBOJIIOIMOHHAS TEOpUS U €€
MecTO B Orojoruu. BivsHue 3BOIOIIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa H3BOJIIONUU. IlaleoHTONOrHYECKHEe: II0CIEIOBATEILHOCTE ITOSIBIICHHUS
BHJIOB B IMaJICOHTOJIOTUUECKON JICTOMHCH, TTepeXxoHbie GopMbl. buoreorpadgudeckne: cxoacTBO
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOJCTBA M Paznyusi SMOPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHbIE, pPYAUMEHTapHbIE OpraHbl,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JINYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomonmonHass teopus Y. JlapBuna. Ilpennocbulku BO3HHMKHOBEHHUS JapBUHHU3MA.
JIBIoKylMe Cuibl  9BOJIIOLMU  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosmonuu (CTO) u e€ 0oCHOBHBIE TIOJI0KEHUS.

Muxkpossomtonus. [Tomynsanus kak equHULa BUIA U 3BOJIIOLUY.

JBwkymue cuibl (pakTophl) IBOJIONHUKA BUJOB B MpHUpoae. MyTallMOHHBIN Tporece U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI U Jpeid reHoB. M3zomsauus u

MHUTpaLHs.

EcrectBeHHbI 0TOOp — HampaBisiomuii Gpakrop 3BosoIuH. DOPMbI €CTECTBEHHOTO
otbopa.

[TpucnocoOaeHHOCTh ~ OpPraHM3MOB ~ Kak  pe3yibTaT  3BOJIONMH.  [Ipumepsl

npucnoco0IeHni y Opranu3MoB. ApoMop(O3bl U UAM0AIANTALIUH.

Bun u BupgooOpasosanue. Kpurepuu Buga. OcHOBHblE (hOpMBI BHA000pa30OBaHUS:
reorpa(puueckoe, 3K0JI0rHuecKoe.

Makpospomtonust. @opMbl 3BOJOLUK: (puIeTHdecKas, JTUBEpPreHTHasi, KOHBEPreHTHas,
napaensHas. HeoGpatumocTs 3Boonuu.

[Ipoucxoxaenue  OT  HecHeUAIM3UPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
crienuajan3anus. AIIaHTI/IBHaFI paguanus.
JdemoHcTpanum:

Hoptpetsr: K. Jlunne#, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesrckuii, K. M. bap,
9. I'ekkenb, @. Mrosep, A. H. CeBepros.

TaGnuiel 1 cxembl: «Pa3BuTtue oOpraHmdyeckoro Mupa Ha 3emie», «3apoJblln
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukcy», «DopmMbl OOpHOBI 3a CYIIECTBOBAHUE,
«EcrecTBenHblii  0TOOp», «MHOrooOpasue copToB pacTteHmit», «MHOrooopasue mopoj
JKUBOTHBIX», «[Tonmynsum», «MyTanuoHHas U3MEHUYUBOCTbBY, «ApoMOp(O3bD»,
«Mnunoanantanun», «OO0mas aereHepanus», «JIBwkymue cunsl sBomonun», «Kapra-cxema
mapuipyra nyremectBus Y. lapBuna», «boprba 3a cymiectBoBaHue», «lIpucnocoGieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUI000Pa30BAHUEY.

O06opyioBaHue: KOJIJIEKIMSI HACEKOMBIX € pa3IMYHBIMU TUIIAMHM OKpPAcKH, HabOp IJI0JI0B
U ceMsiH, Kosulekius «[IpuMepsl 3alIUTHBIX MPUCHOCOOJNEHUNH Yy IKUBOTHBIX», MOJEIb
«OCHOBHbIE HalpaBJIEHUS 3BOJIOLUNY», 00BEMHas Mozaenb «CTpoeHue TOoJOBHOTO Mo3ra
MTO3BOHOYHBIX».

buoreorpaduueckas kapra mupa, Koymekius «QDPoOpMbI COXPaHHOCTH HMCKOIAEMbIX
JKUBOTHBIX U pacTeHHil», Mozaens anmuukauusa «llepekpéct xpomMocom», BiaKHbIE MperapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapatr «Jlpozoduna» (HOpMa,
MyTaluuu (OpMbI KPbUILEB U OKPACKH TEJA).

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

JlaGoparopHas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JIaGoparopHass pabora Ne2. «OmnucaHue NPUCHOCOONIEHHOCTH OpraHusmMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KM3HU Ha 3emJie.

JloHayuHbIe MIpe/ICTaBICHHS O 3apOKIEHUH KU3HU. HaydHble runoTe3sl BO3HUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W IMaHCHepMHUs. XUMHUEcKass 3BOJOLUsA. AOHMOTEHHBI CHHTE3
OpraHMYECKHUX  BEIIeCTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBbHOE  MOJATBEPXKJIECHUE
XUMHUYECKON 3BOMIONMH. HauanpHble Tanel Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHrue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.




PasButne xu3Hm Ha 3emse 1no 3pam M nepuojgam. Karapxeil. Apxelickas u
npotepo3oiickast 3pel. [laneos3oiickas spa U €€ TEPHOIbI: KEMOPHHCKUMA, OpPIOBUKCKHUH,
CUJIypUHCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so30lickas 3pa U €€ MepuoJibl: TPUACOBBIN, FOPCKUM, METOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MaJI€OreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KJIMMaTa M T€OJOTMYeCKHUX IporeccoB. OCHOBHBIE ATalbl 3BOJIIOIUU
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u KUBOTHBIX. [losiBieHME,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpakeHue 3BOIIOIMH. OCHOBHBIE CUCTEMATUYECKUE
CPYIIIBI OPraHU3MOB.

OBonronus  4enoBeKka. AHTpONOJOrUs Kak Hayka. Pa3BuTue mnpejacraBieHUil o
IIPOUCXO0KICHUH YesloBeKa. MeTo1bl u3yueHus: auTponorenes3a. CxoacTBa U pa3anyus YeloBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBwxymme cuibl  (pakTopel) aHTpomoreHe3a. HacnencTBeHHas HW3MEHYUBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpyaa, MBIILICHHE,
peub.

OcCHOBHbBIE CTaJIMM U BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAIONUTEKH, YeIOBEK yMeEbli,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, Yenoexk pasyMmHbld. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAaHHS, 00JAacCTh paclpoCTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYAHSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIME PAChl: €BPOINECOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajoujHas  (9KBaTOpUAbHAs), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH MPEJICTaBUTENIEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnuncTBo uenoBeveckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

Hoptpetsr: @. Pean, JI. Ilactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabnuubl u cxembl: «Bo3HukHOBeHHEe CONHEUHON CUCTEMBbI», «Pa3BUTHE OPraHUYECKOro
mupay», «PactutenbHas kiuerka», <«KuBoTHas kieTtka», «lIpokapuornueckas Kierkay,
«CoBpeMeHHas cucTeMa OpraHU4YecKoro Mupay, «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJI0K
MPEJKOB COBPEMEHHOIO0 4YeloBeKay», «JlpeBHeimme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeuecKre pach».

Ob6opynoBanue: Mynsku — «lIpoucxoxnenue dyemoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKA WIM M300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeJIOBeKa (KaMHU-YOIIEphl, pyousa, ckpebdiia), reoXpoHoJIorudecKas Tabuiia,
KoJuteKIUs «@OpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

[TpakTuueckast padora Ne 1. «3ydeHrne HCKOMAaeMbIX OCTATKOB PACTEHUI U KUBOTHBIX B
KOJUTCKITHSX ).

DKCKypcusi «IBOJIONNS OPTaHMUECKOTO MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN HIIN
KpaeBeIUeCKU My3eil).

Tema 3. OpranusmMsl 1 OKpyKalIIas cpena.

OKojorusi Kak Hayka. 3ajauyd W pas3fenabl AKOJIOTMH. MeToabl 3KOJIOTMYECKHUX
MCCIJIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenst  oOuTaHWS  OpPraHW3MOB:  BOJIHAs, HA3€MHO-BO3NYIIHAs,  IOYBEHHAS,
BHYTPUOPraHU3MEHHasI.

Oxonornueckue (axropel. Knaccudukanus sxomorundeckux (paxTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIMOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

Abuotnyeckue  (paxkTophl:  CBET, TeMmmeparypa, BiaxHocTh. DoTonepuonusm.
[TpucnocoOneHust OpraHu3MoB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. bruojgoruveckre puTMbl.

buotnueckne daxkTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUN: KOHKYPEHIIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyalu3M, KOMMEHCATH3M




(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKHUX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEpUCTUKU nomyasauud. OCHOBHbIE IIOKAa3aTENN IOMYJISIUU:
YHUCJIEHHOCTb, IIJIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JIuHamuka
YHUCJIEHHOCTHU NOMYJIALNU U €€ peryJsiiusl.

JdemoHcTpaumuu:

Hoptpetst: A. 'ymbonsar, K. @. Pynse, 3. I'ekkens.

Tabnuuel u cxemsl: kapta «[Ipupoansie 30061 3eminy, «Cpeibl 0OUTaHUST OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsamun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IOMYJISLUU
UHY30pun-TyQesnbkn», «[luiessie nemnm».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaGopaTopHas pabotra Ne 3. «Mopdosoruueckue 0COOEHHOCTH PACTCHHH W3 PasHBIX
MeCT OOUTAHUSY.

JIaGoparopHas pabota Ne 4. «BnusHue cBeta Ha pOCT U PA3BUTHE YEPEHKOB KOJIEYCa.

[IpakTuueckas padora Ne 2. «Iloacuér mioTHOCTH NOMYIISIMM pa3HbIX BUJOB PACTEHUI.

Tema 4. Coo01ecTBa M DKOJOrHYecKHe CHCTEMBI.

CoobmectBo  opranuzmMoB —  Ouomeno3. CTpykTypel — OHOLIEHO3a:  BHIOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumiesast). Buapl-noMmuHanTel. CBsi3u B OMOLIEHO3E.

Okonorndyeckue cuctembl (dkocuctemsl). [lonarne 00 skocucremMe W OHOreoIeHO3e.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: IPOAYLIEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB W TOTOK JHEPIUM B IKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCHUCTEM: YCTOMUMBOCTb, CAaMOperysLus, pazsurue. CyKkueccus.

[Ipupoanble SKOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCUCTEMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpOTIOTEHHBIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pO03KoCcUCTeMBI. buonoruueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak (pakrop yctolduBocTH KocucteM. CoxpaHeHne OMOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYyenue B. U. Bepnaackoro o 6uocdepe. I'panuiisl, coctaB U CTpykTypa Ouocdepsl.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMocepbl Kak II00aJbHONH 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OMOT€OXMMHUYECKHE LMKIBI 3JIEMEHTOB (YIJIepoja, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouocdepe 3emun. AHTPONOreHHble U3MEHEHUss B Ouocdepe.
['moGasibHBIEC HKOJTOTUYECKUE TPOOITEMBI.

CocymecTBoBaHue npupoAbl U dYenoBedecTBa. CoxpaHeHue OMOpa3HOOOpasusi Kak
OCHOBa ycroiunBocTH Ouocdepsl. OCHOBa palMOHAIBHOIO YIPABICHHUS NPUPOIHBIMU
pecypcamu U UX UCHOib30BaHue. JJOCTHKEHHsI OMOIOTUH M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabnuie! u cxembl: «llumessle nenn», «buoleHos: cocras u cTpykTypa», «llpupoaHsie
coobmiectBa», «llemn mnuranus», «IKoJoruueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jeca», «buoreHos
BOl0éMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JEHCTBUS HA IPUPOLYY,
«BaxHelmme MCTOYHMKHU 3arps3HEHUS BO3JlyXa M TPYHTOBBIX Bona», «IlouBa — BakHeWmas
cocrasisirolas ouocheps», «PakTopsl Aerpaganuu o4y, «IlapHukoBsii d3QpexT», «DaKkTopbl
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mas cTtpykrypa ouochepsi», «Pacpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot a3ora B mpupoie».




OO6opyioBaHue: MOJEIb-aNTITHKAIHS «Tunuunele OMOIICHO3bI», repoapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buwoneHo3», «BpeguTennm — BakHEHIIHMX
CCJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapud W KOJUIGKIIMM PACTCHHW ¥  IKUBOTHBIX,
MpUHAJISKAIINE K Pa3HBIM SKOJIOTMYECKUM IpynnaM ogHoro Buaa, Kpacnas kuura Poccutickoit
®Deneparyu, U300paKEHUS OXPAHIEMBIX BUIOB PACTCHHI U KUBOTHBIX.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 BUOJIOTUM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OFPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBIuBalOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00yJarIUMHUCS TIPOTpaMM CPeHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType NUYHOCTHBIX pPE3yJIbTaTOB OCBOCHMs mpeamera «buonorusy BblAeIEHBI
CIICIYIOIIME  COCTABIIAIOIINAEG: OCO3HAHHME OOYYAIOIIMMHUCS  POCCHHUCKOH  TPa)KITaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEAEIEHUIO,
HaJIM4YUEC MOTHBALIUU K O6y‘-I€HI/IIO 6I/IOJIOFI/II/I, HCJICHAIPABJICHHOC PAa3sBUTHC BHYTPCHHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATUIUN pPa3BUTHUS
OMOJIOTUYECKOTO 3HAHWsS, TOTOBHOCTh W CIIOCOOHOCTH OOYYaIONIMXCS PYKOBOJCTBOBATHCS B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAMH, TMPUCYLIIUMH  CHUCTEME
OMOJIOTMYECKOTr0 00pa30BaHMs, HAIWYME SKOJOTUYECKOTO0 IIPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh 1IEJIU U CTPOUTD )KU3HEHHBIC TUIAHBI.

JIngHocTHEBIE pE3yibTaTbl OCBOCHUA IMPCAMETA «bnomorus» JOCTUTaKOTCA B C€AUMHCTBC
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJITYPHBIMH, UCTOPHUYECKUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe TpaBUJIaMH W HOPMaMH TOBEJCHUS M CIIOCOOCTBYIOT TPOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MUIMH JIMYHOCTH, MATPUOTH3MA,
YBAXXEHUSA K 3aKOHY U IIPAaBOIOPSAKY, YEJIOBEKY TpyZda U CTaplIeMy IIOKOJIECHWUIO, B3aHUMHOIO
YBOXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O W  TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3yIbTaThl OCBOEHUS yueOHOTO npeaMeTa «bruonorus» A0MKHBI OTpaxarh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIUXCsI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEU
MO3UIUEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  00IIecTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITA ACSITENFHOCTH B IMPOIIECCE PeaTnu3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YUCJIC B YaCTH:

1) rpasKIaHCKOr0 BOCIIUTAHMS:

cOPMUPOBAHHOCTh TPAKIAHCKOW TIMO3WIHUK OOYyYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUC CBOMX KOHCTUTYIIMOHHBIX IIpaB U 065[3aHHOCTCI\/JI, YBAXCHHUEC 3aKOHA H
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘IeCKOfI JACATCIIBHOCTU IIPpHU CO3JaHNN y'-Ie6HBIX ITPOCKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TO3HMIIMI0 TI0 OTHOIICHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMCHUEC YUUTBIBATDH B CBOUX I[Gf/iCTBHHX H€O6XO}II/IMOCTB KOHCTPYKTUBHOI'O
B3aMMOJICHCTBHS JIOJIEH ¢ pa3HBIMU yOEXKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSMH U COLUATHHBIM
TIOJIOKCHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMIOJHEHUS YYEOHBIX,
IMMO3HAaBATCIbHBIX W HCCICAOBATCIBCKUX 3ala4d, YBaXUTCJIIBHOTO OTHOMICHUA K MHCHHUIO
OTIOHEHTOB MPH 00CYXJICHUU CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO COIECPIKAHMUS,



TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUNUCKON TPaKIAHCKOW WACHTUYHOCTH, MATPHUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mnepea PonuHOM, ropaoctu 3a cBOW Kpaii, CBOIO
Ponuny, cBOH S3bIK U KYJIBTYPY, IIPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHWE K TMPUPOJHOMY HACICAMI0 M TMaMITHUKAM TMPUPOBL,
JocTuXkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUHUCKUX YYEHBIX B CTAaHOBIIEHHE U Pa3BUTHUE
OMoJ0ruy, IOHUMaHMsl 3Ha4€HUs1 OMOJIOTUH B IO3HAHUN 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uneiHas  yOeXJAEHHOCTh, TOTOBHOCTh K CIyXeHHI0 u 3amuTe (OredecTsa,
OTBETCTBEHHOCTH 32 €ro cyAb0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHHUE AYXOBHBIX [IEHHOCTEH POCCUIICKOT0 Hapo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OLIEHUBATh CUTYALIMIO U MPUHUMATh OCO3HAHHBIC PELICHHUS, OPUECHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOJUTENSAM, CO3JIaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTeH CeMEWHOM XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOILLIEHUE K MHPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOIO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

ITOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3AEUCTBUS JKUBOU NMPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE IMPOSBISTH
KayecTBa TBOPUYECKON JIMUHOCTH;

5) puzuueckoro  BocnuTaHusl, (OPMHPOBAHHSI  KYJbTYpPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArONnoJIy4us:

MIOHMMaHME U peau3aiys 3JJ0pOBOro 1 6e30nacHoro oopasa *HU3HH (310pOBOE MUTAHUE,
coOI0IeHNEe TUTMEHUYECKUX MPaBUJI U HOPM, COAJIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perynsipHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (DPU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHHE LEHHOCTH MpPaBUJI HHIUBUIYAJbHOTO M KOJUIEKTUBHOTO 0O€30MacHOro
MOBE/ICHUS B CUTYaLUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX MPUBBIUEK (YIMOTPEOICHHS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

6) TPya10BOr0 BOCIIMTAHUSI:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYJA0I00HE;

FOTOBHOCTb K  AKTUBHOM  JEATEIIBHOCTH  TEXHOJIOTMYECKOM W COLMAJIbHOU
HAIpPaBJIEHHOCTH, CHOCOOHOCTh MHHULMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIBHO BBINOJIHATH
TaKylo JAESITEIbHOCTD;

MHTEpEC K pa3audHbIM chepam mpodeccrnoHalbHON NesSTeIbHOCTH, YMEHUE COBEPIIATh
0CO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IIaHBI;

TOTOBHOCTh U CITIOCOOHOCTh K O0pa30BaHHIO U caMOOOPAa30BaHMIO HAa MPOTSHKEHUU BCel
KHU3HH,

7) 3K0JIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11€J1IecO00pa3HOe OTHOILIEHHE K MPUPO/IE KaK HCTOUHHUKY KU3HU Ha 3emie,
OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKOM KyNIbTYphl: MPUOOPETEHHE OIbITa IJIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBUH JJIsl OKPYKaIOIEel Cpeibl;

OCO3HAHME TTI00AILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IyTel UX pelIeHus;



CIOCOOHOCTH UCIOJIb30BaTh MPpHUOOpeTaeMble IPU N3YUYEHUN OMOJIOTUH 3HAHHS U YMEHHS
IPU pEIIEHUH MpoOJieM, CBSI3aHHBIX C pallMOHAJIBHBIM IPHPOJIONONIB30BaHUEM (COOIIOAEHNE
IpaBUI MOBEACHHUS B TNPHPOJIC, HANPABICHHBIX HA COXPAHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Onochephl);

AKTUBHOE HEIpUATHE ACUCTBUM, NPHUHOCAIIUX BpEJ OKpPYXKAlOLEH IPUPOAHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEHCTBUN U NIPEJOTBPALLATD UX;

HQJINYME DPA3BUTOIO SKOJIOTMYECKOIO MBIIIJICHUS, 3KOJOTMYECKOW KyJIbTYphl, OIBITA
JEeSITEIbHOCTH  OKOJIOTUYECKOM  HANpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCSI HMMH B
[IO3HABATEIbHOM, KOMMYHUKAaTUBHOM U COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
NPAaKTUYECKOHN eATeHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHPOBAHHOCTH MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUajore KyjibTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPLICHCTBOBAHHE  SA3BIKOBOW M  YMUTATEIbCKOW  KYJIBTYphl KaK  CpeJCTBa
B3aUMOJICHCTBHS MEXTy JIFOJIbMU H ITO3HAHUS MHPA;

NOHUMaHHe crenupUKd OMOJIOTHU KaK HayKd, OCO3HaHHsS €€ poiu B (OPMHUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3aHUN LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOIIeM
MHUpE KaKk O €IUHCTBE NpPUPOAbI, YeJIOBEeKa U OoOllecTBa, B IO3HAHUU IPHUPOTHBIX
3aKOHOMEPHOCTEW U peIICHUH MTPOOIIEM COXPAaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUIsl COBPEMEHHOM LIMBMIIM3ALUU: 0OecreueHus
HOBOTO YPOBHS Pa3BUTHs MEIAHMIMHBI, CO3JaHHE TEPCIEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHs YEJIOBEUECTBA, IIOUCKA MyTeH BbIX0/a U3 II100aIbHBIX
HKOJIOTHYECKUX TPOoOIIeM U oOecrieueHus Iepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
UCIIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTH B TIOJYYEHUN OMOJIOTWYECKUX 3HAHUN B IEJISAX MOBBIMICHHS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
IPaMOTHOCTH 00ydJarouuxcs, popMuUpyeMoil pu U3y4eHUH OUOJIOTHH;

MIOHMMaHHE CYIIHOCTH METO/0B MO3HAHHUS, UCIONb3YEeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH WCTOJB30BaTh IMOJydaeMble 3HAHUS Ui aHaIW3a W OOBSICHEHHs SBICHUUN
OKpPY’KAaIOIIEro MHpa M NPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYCHHST Ha OCHOBE HAYYHBIX (DAKTOB W HMMEIOUIMXCS [aHHBIX C IENbI0 TOJXYYCeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CTIIOCOOHOCTh CaMOCTOSITENIFHO HCIONB30BaTh OMOJOTHUYECKUE 3HAHWUS [UIS PEIICHHS
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHME IIEHHOCTH HAYYHOH NEATETHHOCTH, TOTOBHOCTD OCYILIECTBIISITH MPOCKTHYIO H
UCCIIEIOBATEIbCKYIO JeSITEIbHOCTh HHANBHUIYyaTbHO U B IPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMM 1O OHMOJOTMHM B COOTBETCTBHM C >KH3HEHHBIMHU
NOTPEOHOCTSMHU.

METANIPEJMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHble pe3ynbTaThl OCBOCHUSI Y4eOHOTro mpeaMera «bHoiorus» BKIIOYAIOT:
3HaYuMble g (OPMHPOBAHHUS MHPOBO33PEHHUS  OOYYarOIIMXCA  MEXJIUCHUIUIMHAPHBIE
(MexXmpeMeTHbIE) 00LIeHayUHbIe TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(uKy METOJI0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHS,
SBJICHME, TpOIlecC, CHCTeMa, HAayuHbId (DakT, MPUHLKI, TUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
Teopusi, UCCIeOBaHUEe, HAOIIOJeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYIrHX), YHHUBEpCaJbHbIE



yueOHbIe JeHCTBUS (MO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH U COLMAJIBHOW KOMIIETEHIIMH OO0YyYarOIIUXCs,
CHOCOOHOCTh o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUTUTHHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOU U
COLIMAJIbHOM IIPAKTHKE.

MertanpeameTHble pe3yibTaThl OCBOCHUS MPOrpaMMBbl CPETHEro 00IIero oOpa3oBaHUs
JIOJKHBI OTPaXKaTh:

OBi1ajieHne YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYeCKHeE TeHCTBHUS:

CaMOCTOSITENTLHO (DOPMYITHPOBATh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TIPU OCBOCHUW 3HAHUN MNPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAW3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICSATH HX XapaKTEPHBIE MMPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMHU TOHITHSIMH);

OTIPENeNIATh IEIH JEATSIIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTCPUH HUX JIOCTHIKCHUS,
COOTHOCHTB PE3yIbTAaThl JACITCILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OHOJIOTUYECKUE TMOHATUS il OOBSICHEHUS (AKTOB W SIBICHUU KHUBON
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJICHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, 110 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,;

MIPUMEHSITh CXEMHO-MOJICTIbHBIC CPEJICTBA IS MPEACTABICHUS CYNIECTBEHHBIX CBS3CH U
OTHOIICHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKe MPOTHBOPEYHI Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH pEIICHUS MPOOJeMbl C y4ETOM aHaIM3a UMCHOIIUXCS
MaTepUaIbHBIX H HEMaTEPUATBHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTb, OICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX PEATBHOrO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMH
paspenieHus mpodIieM, CITOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pelIeHus MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIIOJIb30BaTh PAa3JIMYHBIC BHJIBI JCATCIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €r0
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3/IaHUH YUEOHBIX M COITHATBHBIX TPOSKTOB;

(hopMHUPOBATh HAYUHBIN TUI MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU
TOHSITHSIMA M METOJIaMU;

CTaBUTHh M (POPMYIHPOBATH COOCTBEHHBIC 33aaud B OOpa30BaTENbHON AEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBS3M W aKTyalU3UpOBAaTh 3aJadyy, BBIABUTAThH
TUTOTe3y €€ pelleHHs, HaXOJUTh apTyMEHTHhI JUIS JIOKa3aTelbCTBA CBOWX YTBEPIXKICHHU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJIM3WPOBATh TIOJNyYEHHBIC B XOJAC pEIICHHS 3a7add pPe3yJbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OIEHKY HOBBIM CHTYAI[UsIM, OICHUBAThH MIPHOOPETEHHBIHN OITBIT;

OCYIIIECTBIIATH 1IEJICHANPABICHHBIN MOWCK MEPEeHOca CPEACTB U CIIOCOOOB ACUCTBUS B
poeCCHOHAIBHYIO CPEY;



yMETh TMEPEHOCUTh 3HAHUS B I[IO3HABATENBHYI0 M  NPAKTUYECKYI0  00IacTH
KU3HEICATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIIBUI'aTh HOBBIE WJEH, Ipe/ularaTb OPUIHMHAJIbHBIC IOJIXOAbI M PELICHUs, CTABUTh
npoOJIeMbl U 33]a4H, JIOMYCKAIOIIUE aJbTePHATUBHBIC PELICHHUS.

3) padora ¢ ungopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(OpMaiuu (Tekcre yuyeOHOro mocodus,
HAY4YHO-TIOMYJISIPHON JUTEpaType, OMOJOTMYECKUX CIOBapsIX M CIPAaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh HH(POPMALMIO Pa3IUYHBIX BHIOB U (opM
IPECTaBICHUS, KpPUTUUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh M HEIIPOTUBOPEUUBOCTb;

(dbopMynIHMpOBaTh 3ampochl M MPUMEHSTH PaA3IMYHBIE METOABI MPHU TOUCKE U OTOOpe
6uonornyeckoi MHGopMaK, HEOOXOIUMOM /7S BHIIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT UCIOJIB30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (OpPMY TPEACTABICHUS OHOJIOTUYECKOM
uHpopmanuu (cxemsl, TpaduKy, AHarpaMMBbl, TaOJIUIIBI, PUCYHKU U JPYTOE);

HCIOJIb30BaTh HAy4yHbIH $3bIK B KauecTBE CPEIACTBA Mpu paboTe ¢ OHOIOrHYEeCKOn
uHpopMaLrell: IPUMEHATh XUMHUUYECKHe, (PU3MYecKre U MaTeMaTH4YeCKUe 3HAKU U CHUMBOJIBI,
dbopMmyiel, abOpeBUATypy, HOMEHKIATYpPY, HCIIONB30BaTh H IMPEOOPa30BBIBATHL 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATJISAHOCTH;

BJIAJIETh HAaBBIKAMHM pPACIO3HABaHMA W 3aIlIUTHl MHPOpPMALNWH, HHGOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OgJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) oomenne:

OCYIIECTBIISITH KOMMYHHKAIIMH BO BCEX c(epax KU3HM, aKTUBHO Y4aCTBOBATH B AHAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIIIOJHEHUS IIpeUIaraéMoi 3a/Ja4yd, YYWUTHIBATH WHTEPECHl U
COIJIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAIora UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJlbHBIE CpPEACTBAa OOMICHHWS, TMOHMMATh 3HAYEHUE COIMAIbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallui, yMETh CMAT4aTh KOH(PJIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMHU OOLIEHHS U B3aUMOJICHCTBUSA, MOHUMATh HaMEpEeHHUs
JPYTUX JOACH, TPOSIBIISATh YBAXKHUTEIHHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHsI C HCIIOJIB30BAaHHEM SI3BIKOBBIX
CpPEICTB.

2) COBMeCTHAS 1eSITeJIbHOCTD:

MIOHMMAaTh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIMBHUYaIbHON pabOTHI MpH
pelieHny OMOoJ0THYecKOr pobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH PeLLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbI COBMECTHBIX JCHCTBUH C y4ETOM OOLIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJieHa KOJUIEKTUBA,;

NPUHUMATh 1EJIM COBMECTHOH JEATENIbHOCTH, OpPTaHMW30BBIBATH W KOOPIMHHUPOBATH
JecTBUsl MO €€ JOCTH)KEHHUIO: COCTAaBIATh IJIaH JEHCTBUHM, pacnpefensiTh POy € y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh KaY€CTBO CBOETO BKJIa/1a M KAXKJI0TO YYaCTHUKA KOMaH/Ibl B OOIIUIT pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJularath HOBBIE MPOEKTHI, OLEHUBATh HJIEU C MO3UIMKU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATh IMO3UTHBHOE CTPATETHUYECKOE IOBEJEHHE B PA3JIMYHBIX CHUTYaIMsIX,
MPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.



OBi1a/ieHUe YHUBEPCAIBLHBIMH PEryJITHBHBIMYU I€iiCTBUSIMH:

1) camoopraHu3anus:

HUCIIOJIB30BAaTh 6I/IOJIOI‘I/I‘ICCKI/IG 3HAHUA [JI1 BBISABJICHUA HpO6JIeM U UX PCHICHHA B
KU3HCHHBIX M yYCOHBIX CHTYaIHsX;

BBIGI/IpaTB Ha OCHOBE OMOJIOrMYECKUX 3HAHUUN LCJICBBIC U CMBICIIOBBIC YCTAHOBKU B CBOUX
JCHCTBUSIX M MOCTYIKaX 110 OTHOLICHHIO K JKUBOH MPUPOJE, CBOEMY 3JI0POBBIO M 30POBBIO
OKPYKArOIIHX;

CaMOCTOSITENIbHO OCYLICCTBISTh [MO3HABATEILHYIO ACSATEIBHOCTD, BBISBIATH MPOOIIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BATEIILHON JEATEIBHOCTH U
’KU3HCHHBIX CUTYaLUsIX;

CaMOCTOSITENILHO COCTABJISTh TUIAH PELICHUS MPOOJIEMBI ¢ Y4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHNUH;

AaBaTb OLICHKY HOBbBIM CUTYAllUAM;

PACIIUPSATH pAaMKH Y4eOHOTO IPpeAMeTa Ha OCHOBE JIMUHBIX MTPEANIOYTCHHUH;

JieNiaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;

OLICHUBATH ITPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO IIUPOKOW OJPYIUIMH B Pa3HBIX
00nacTsIX 3HaHHUM, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTYallHsM, BHOCHTh KOPPEKTHBBI B JICSTEIbHOCTh, OLICHHBATDH
COOTBETCTBHUE PE3YJILTATOB LICIISIM;

BJIa/ICTh HABBIKAMH MO3HABATEIBHON peICKCUH KaK OCO3HAHUSI COBEPIIACMBIX JCHCTBUIA
W MBICJIMTCIIbHBIX IMTPOLECCOB, UX PC3YJILTATOB U OCHOBaHHi/JI, HUCITOJIB30BATh HpI/IéMI)I peq)HeKCI/II/I
JUTsl OLICHKH CHTYAlluH, BIOOpa BEPHOTO PEILICHUS;

YMCTb OLICHUBATDb PUCKHU U CBOCBPEMCHHO IMPUHUMATDL PCHICHUSA 110 UX CHUKCHUTO,

HNPUHAMATh MOTHBBI U apIYMEHTHI APYTUX HPH aHAIN3E PE3YJIbTATOB JICSITEIbHOCTH;

3) npuHsiTHE CeOsl M APYIHX:

OPUHUMATH ce0s1, HOHUMasi CBOM HEOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX [IPU aHAIU3€ PE3YIbTATOB IEATEIBHOCTH;

NpPU3HABATh CBOE MPABO U MPABO APYTUX Ha OIIUOKH;

pa3BHBATh CIIOCOOHOCTh TOHUMATH MU C MO3MIIUH JIPYroro YeI0BeKa.

HPEIMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynbTaThl 0cBoeHUs porpammbl COO 1o Ouosioruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue A yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CITOCOOBI JeCTBUI o OCBOCHHIO, WUHTEPIpETAINN
n HpeO6pa3OBaHI/IIO 3HaHHI>i, BUJIbI ACATCIIBHOCTHU 110 MOJTYYCHUIO HOBOI'O 3HAHUSA U MPUMCHCHUTIO
3HAHUU B Pa3IMYHBIX YUYCOHBIX CUTYyaIlUsX, & TaKXKe B PEaJbHBIX >KU3HEHHBIX CUTYaIUSX,
CBA3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMeTHble pe3ysbTaThl MPEACTaBICHbI MO TrojaM
o0OyueHusl.

[IpenmetHble  pe3yibTaThl  OCBOEHHWS  ydeOHOro mpeamera «buomnorus» ¢ 10
KJlacce NOJDKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWK O MECTE€ W POJM OMOJOTHH B CHCTEME HAyYHOTO 3HAHMUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBCHHO-HAYUHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosioruu, PyHKIIMOHAIBHOM TPAMOTHOCTH YeJIOBEKa JUIs PELICHUS KU3HCHHBIX 3a/1a4;

YMEHHE PacKphIBAaTh COJIEpKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSATHN: )KU3Hb, KJICTKA,
opranusM, Merabonu3M (0OOMEH BEIIECTB H  MPEBpAIICHHWE JHEPruu), TOMEOocTa3
(camoperynsnusi), yYpOBHEBas  OpraHu3anusl JKUBBIX  CHCTEM, CaMOBOCIPOU3BEICHUE
(penpoyKIus), HACIECTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BUTHUE;



yMEHHUE u3jaraTb OWOJIOTHYECKHE TEOpHM (KIETOYHAs, XPOMOCOMHAsi, MyTallMOHHAsd,
HEHTpaJbHAsl JOrMa MOJEKyIsipHOW Ouosorun), 3akoHsl (I. Mengens, T.Moprana, H.
WM. BaBunoBa) u yuaeHus (0 EHTPaX MHOTO0Opa3us M MPOUCXOKICHHUS KyJIbTypHBIX pacTeHuit H.
W. BaBusnosa), onpeaesnsaTh IPaHULbl MX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHUE BIJIQJETh METOAAMU HAYYHOTO MO3HAHHS B OMOJOTHH: HAOIIOJCHUE M OMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHusalys M I[POBEJCHHE OUOJIOIMYECKOro
AKCIIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHUE IIOJIyUYEHHBIX PE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBO/bI HA OCHOBAHUU IOJYyYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICIATh CYLIECCTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKApPUOT U DYKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTHU NPOLIECCOB: OOMEHA BEIIECTB U
IPEBpAILCHHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOIO M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOKEHUS, NHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHUE MPUMEHSATH MOJy4YCHHbIC 3HAHUS JUIsl O0BSICHEHUsI OMOIOTHYECKUX MPOIIECCOB U
SBJICHUH, JIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHU C LI€IbI0 00eCIIeUeHus
0€30MaCHOCTH CBOEr0 3JI0POBbS U 3JI0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO IMOBEJICHHUsI B OKPYXAIOLIEH NpUPOIHON cpele, MOHMMaHHEe HEO0OXOIUMOCTH
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH [ paldOHAJIBbHOTO
IIPUPOIOIOJIB30BAHUS;

YMEHHE peliaTh 3JE€MEHTapHble TE€HETUYECKHE 3aJauyd Ha MOHO- U JUTHOpHIHOE
CKpELMBaHME, CLEIUICHHOE HAaClleIOBaHUE, COCTABIATh CXEMbl MOHOIMOPUHOIO CKPELIUBAHUS
JUISL TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH Ja0OpaTOpHbIE U MPAKTUYECKHE pabOThl, COONI0IATh NpaBUiIa MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0OBAaHHUEM;

YMEHUE KPUTHUYECKH OLICHHWBAaThb W HMHTEPIPETUPOBATh MH(POPMALUIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUallbl), STUYECKHE ACHEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHbIE IHCBMEHHbIE M YCTHBbIE COOOIIeHus, 0000Imas
OMOJOTHYECKYI0O HMH(POpPMAILMI0 U3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
NOHATUIHBIN annapaT OMOJIOTHH.

[IpenmeTrHble  pe3ynbTaThl OCBOEHHs yueOHoro mpenmera «buonorus» ¢ 11
KJlacce I0JKHBI OTPaXarTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTMM B CHUCTEME HAyYHOTO 3HaHUs
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa [l PEeLeHNs KU3HEHHbIX 3a/ay;

YMEHHE pacKpbIBaTh COJIEp)KaHUE OHOJOTMYECKUX TEPMUHOB U TMOHSITHH: BUJ,
HOMyJSALMs,,  TeHO(OHJ,  HBOJIONMS,  JBWKyIIME  CHIbl  ((AKTOphl)  HBOJIOLHH,
MIPUCTIOCOOJIEHHOCTh OPTaHU3MOB, BHA000pa30BaHUE, IKOJIOTHYECKHE (PaKTOPHI, IKOCHUCTEMA,
IPOAYLEHThl, KOHCYMEHTBI, pEAYLEHThbl, LENu NUTAaHWUs, OKOJOIMYecKas IHpamMHuaa,
o6uoreorieHo3, bnocdepa;

yMEHHE Wu3jaraTb OHOJOrMuYecKue Teopun (dBomonnoHHas teopus Y. JlapBuHa,
CHUHTETHYECKas TEOpHUs HBOJIIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrtsa K.
M. bapa, yepenoBanus INaBHbIX HampasiieHU U nyrei spomonuu A. H. Cesepuosa, yueHus o
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K KHUBBIM CUCTEMaM;

YMEHHUE BIIQJIETh METOAAMU HAYYHOTO MO3HAHHS B OMOJOTMM: HAOIIOJCHNUE U OMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SBJICHUN, OpraHu3alys ¢ MpPOBEIEHHE OHOJIOTHYECKOro
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIJACIATh CYIIECTBEHHBIE IPHU3HAKK CTPOEHUS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, MOMYJSALUHI, MPOIYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOT€OLIEHO30B M 3KOCHUCTEM,
OCOOCHHOCTH  IPOLIECCOB:  HACIEACTBEHHOW  M3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB, AEHUCTBHUS 3KOJOIMYECKHX (DaKTOPOB Ha
OpraHU3MBl, [IEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B 3KOCUCTEMAX, AHTPOIIOI€HHBIX N3MEHEHUI
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouochepe;

YMEHUE NMPUMEHATh MOJIy4YEHHbIE 3HAHUS AJIs1 OOBSICHEHHs OMOJIOTMYECKUX IIPOLIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeueHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYKAIOWUX JIOJEH, COOMIONEHUST HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAaoIlell NPUPOAHON cpene, MOHMMAaHUE HEOOXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKCHUN COBPEMEHHOU ouosoruu Ut paloOHaIbHOTO
IIPUPO/IONOIB30BAHUS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOIMYecKHe 3a/lauM, COCTaBISTh CXEMbI IlepeHoca
BELIECTB U PHEPTUU B 3KOcUcTEMaX (LIENU MUTAHUA);

YMEHHUE BBINOIHATH JJAOOPAaTOpHBIE U MpaKTHUYECKUE PadOThl, cOOII0AaTh MpaBUiIa IpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0OBaHHUEM;

YMEHUE KPUTHUYECKH OLIEHHWBAaThb W HMHTEPIPETUPOBATh MH(POPMALNIO OHOJOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHblE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOoW HHGpOpMalMU, HAayYHO-IIOMYJSPHbIE MaTepuallbl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE TMPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHCBMEHHBIE M YCTHBIE COOOUIeHHs, 0000mas
Ouosornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBanue pa3zienoB u Tem KomnuectBo DOnexTpoHHbIE (ITUPPOBEIC)
n/m POrPaMMBI 4acoB o0Opa3oBaTeNbHbIE PECYPCHI
Bcero
1 buonorus xak Hayka 2 bubmmoreka [JOK
https://m.edsoo.ru/7f41¢c292
2 JKuBbIe cCCTEMBI M X OpraHu3aIus 1 bu6nmoreka [IOK
https://m.edsoo.ru/7f41¢c292
3 | XuMHUYECKHl cOCTaB M CTPOCHHE 8 bubmmoreka [JOK
KICTKH https://m.edsoo.ru/7f41¢c292
4 KuznenesaTeabHOCTh KISTKU 6 bu6nuoreka [IOK
https://m.edsoo.ru/7f41¢c292
5 Pa3sMHOXeHUEe 1 UTHAMBUAYAJIbHOE 5 bub6nunoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTh M K3MEHUYMBOCTh 8 bu6mmoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [HOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
8 Pe3epBHOE Bpemst 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 34
[TPOTPAMME
11 KJIACC
Ne HaunmenoBanue pa3nienos u Tem KomnnuectBo DnekTpoHHbIE (IU(PPOBLIE)
n/m MPOrPaMMBbI 4acoB o0pa3oBaTenbHbIE PECYPCHI
Bcero
1 DBOJIIOITMOHHAS OMOJIOTHS 9 bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
2 BO03HUKHOBEHHE U pa3BUTHE KU3HU Ha 9 bu6muoreka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpYXkarolas cpeaa 5 bubmuotexa [JOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa 1 9KOJIOTHYECKHUE 9 bubmuorexa [JOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
5 PeszepBHOE Bpems 2 bubnuotexa [JOK
https://m.edsoo.ru/7f41lcc74
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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