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INOACHUTEJIbBHASA 3AIINCKA

[Ipu pazpaboTke mnporpaMmbl 1O OHOJIOTHH TEOPETHUCCKYH0 OCHOBY A
ONpCCNCHUS MOAXO0A0B K (OPMHUPOBAHHMIO COJACP)KAHHUS YUYEOHOTO IIpeaMETa
«buosiorusi»  cocTaBWIM:  KOHUenTyadbHble nonoxenuss Droc COO o
B3aMMOOOYCIIOBICHHOCTH LIeJIeH, COAep)aHus, pe3ybTaToB 00y4eHUs U TpeOOBaHU
K YPOBHIO TOATOTOBKH BBIMYCKHUKOB, MOJOXKEHUS 00 OOIMX IENsIX M MPUHITUTIAX,
XapaKTEepU3yIOIINX COBPEMEHHOE COCTOSIHUEC CHCTEMBl  CpEOHEro  OOIIero
obpazoBanus B Poccuiickoit ®deacpanuu, a Takke TOJOXKCHHSI O CHCHU(UKES
Owonornu, e€ 3HAYEHWW B T[IO3HAHWM SKWBOW TIPUPOALI W  00ECIeUeHUU
CYIIECTBOBAaHMs 4enoBeueckoro obmiectBa. CornlacHO Ha3BAaHHBIM  TTOJIOKEHUSM,
OIpe/ICICHBl OCHOBHBIC (PYHKIIMH MPOTPAMMBI IO OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo 6uonoruu JaET MpeacTaBlICHUE O TEsIX, 00 oOlIelt crpareruu
OoOy4CHHS, BOCIIUTAHUS M PA3BUTHS OOYYAOMIMXCA CPCACTBAMHU y4COHOTO TIpeIMeTa
«buonorus», onpeaenseT o0s3aTeIbHOE MPEIMETHOE COJEpKaHue, €ro CTPYKTYpY,
pacripefiefieHde Mo pasliejiaM U TeMaM, PEKOMEHJYEMYI0 MOCIEA0BaTENbHOCTh
U3ydeHUsl y9eOHOTO MarepHaia ¢ YYETOM MEKIIPEAMETHBIX W BHYTPHUIIPCIMCTHBIX
CBS3CH, JIOTMKM 00pa3oBaTEIBLHOTO  IPOIECCa, BO3PACTHBIX  OCOOCHHOCTCH
o0y4Jarommxcsl.

B nporpamme o OMOJIOTHH TaK)XE€ YUUTHIBAIOTCSA TPEOOBAHUA K TIAHUPYEMBIM
JUYHOCTHBIM, METanpeAMETHBIM H TPEIMETHbIM pe3yjbTaram oOyueHHust B
dbopMHPOBAaHUH OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATCIHLHOM JESATCIBHOCTH/ydeOHBIX
JCHCTBUH 0OYYAIOIIMXCS TI0 OCBOCHHIO COACPKaHUS OMOJIOTHYCCKOr0 00Opa3oBaHusI.

B mporpamme mo ouosiornu (10—11 xnaccel, 0a30BbIil ypOBEHb) peayin30BaH
NPUHLMO TPEEeMCTBEHHOCTH B M3Y4YeHMM OHOJNOruM, Ojarojapss 4eMmy B Hel
MPOCMATPUBACTCS  HANPABJICHHOCTh HAa  Pa3BUTHC 3HAHWH, CBA3AHHBIX C
(bopMHPOBAHUEM €CTCCTBCHHO-HAYYHOI'O MHPOBO33PCHUS, 1ICHHOCTHBIX OPUCHTAIIUN
JUYHOCTH, YKOJIOTHYCCKOTO MBIIILICHUS, TPCACTABICHUMA O 3/J0POBOM 00pase >KU3HU
1 OEpEeKHBIM OTHOIIIEHHWEM K OKpyXkaroliedl npupoaHoil cpene. [lortomy Hapsany c
U3y4YeHHEeM OOIIeOUOIOTUUECKUX TEOpUM, a TakKe 3HAHUU O CTPOCHUH KUBBIX
CUCTEM Pa3HOI'0 paHra U CYHIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX IIPOLECCOB B
mporpamMme 1o OMOJIOTHH YJICIICHO BHUMAaHUE MCTOJIb30BAHUIO TIOJIYICHHBIX 3HAHUN
B TIOBCEIHEBHOW IKM3HM [JId pEHIEHUs TMPUKIQJHBIX 3aj]ad, B TOM UHCIIE:
npodUIAKTUKU HACHEJCTBEHHBIX 3a00J€BaHUI YENOBEKa, MEIUKO-TEHETUUECKOTO
KOHCYJbTUPOBAaHUS, OOOCHOBAHUSI DKOJIOTMUECKU II€JIECOOOpPa3HOTO TOBE/JCHUS B
OKPYKaKIIEH NPUPOAHOM Cpele, aHalln3a BIWUSAHUA XO3IUCTBEHHOU ACATEIBHOCTH
YEIOBEKA HA COCTOSAHUE IPUPOJHBIX M HMCKYCCTBEHHBIX 3KOCUCTEM. Y CHUIICHUE
BHUMaHUS K TPUKIQJHON HaNpaBlIeHHOCTH Yy4eOHOro mnpeaMera «buomorusy
MPOJMKTOBAHO HEOOXOJIUMOCTBIO OOECTEUEeHHUsI YCIOBUM [l pEIeHUs OJIHON U3
aKTyaJbHBIX  337a4  IIKOJBHOTO  OHOJOTHYECKOTO  OOpa3oBaHWs, KOTOpas



npeanojaraet (GOpMUPOBaHHE Yy OOYUYAIOIIMXCA CIIOCOOHOCTH aJalTHPOBATHCA K
WU3MEHEHUSAM JUHAMUYHO Pa3BUBAIOLLErOCS COBPEMEHHOTO MUpA.

buonorus na ypoBne cpeanero o0mero o0pa3oBanus 3aHUMAET BaXXHOE MECTO.
Ona o6OecneunBacT (GopMUpoBaHHE y OOYYAIOMIMXCS TPEACTaBICHUN O Hay4HOU
KapTUHE MHUpa, pacuupseT U o0000maeT 3HaHMS O KUBOM mipupojae, e&
OTJIMYWTENBHBIX [PU3HAKAX — YPOBHEBOW OpraHW3alMyd W DBOJIOLHH, CO3AAET
YCIOBUS JJIsi: TO3HAHUS 3aKOHOB JKMBOUM MPUPObI, GOpMUPOBaHNS PYHKINOHAILHOM
IrPaMOTHOCTH, HaBBIKOB 3I0POBOTO M 0€30MacHOro o0pasza XKHU3HHU, SKOJIOTHUECKOTO
MBIIIUIEHUS, IEHHOCTHOTO OTHOIIEHHUS K KUBOMW MPUPOJIE U YEIIOBEKY.

bonbiioe 3HaucHUE OUONOTUS UMEET TaKXKe JJIA PEIICHUS BOCIUTATCIBHBIX U
Pa3BUBAIOIINX 337124 CpeAHero oluiero o0pa3zoBaHms, COLUNATU3AUN 00yJalOINXCSL.
N3yuenue OuoIorNu oOecrieunBaer YCIIOBHSI IS dbopmupoBanus
WHTCJUICKTYallbHBIX, =~ KOMMYHHUKAITMOHHBIX W  HUH(QOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYCCKON KYJIBTYpPbI, CIIOCOOCTBYET HWHTCIpallMd OWOJIOTHYCCKUX 3HAHHH C
MIPCACTABICHUSIMH U3 APYIHX YYCOHBIX IIPEAMETOB, B YACTHOCTH, (PU3HKHU, XUMHUH U
reorpapuu. Ha3BaHHbIE TIOJOXKEHHS O TMpeIHa3HAYeHHH Y4eOHOro NpeaMeTa
«buosiorHs» COCTaBWJIM OCHOBY JUIsl ONpeeieHus IMOAXOAOB K OT0opy H
CTPYKTYPHPOBAHHIO €TO COJICPKAHMS, IPECTABICHHOTO B IPOTrpamMmMe 110 OUOJIOTHH.

Otb6op comepkanusi ydcOHOTO Tpeamera «buosnorus» Ha 06a30BOM ypOBHE
OCYLIECTBIEH C TMO3ULHUI KYyJbTYpOCOOOpPa3HOro MOAXOAa, B COOTBETCTBHM C
KOTOPBIM 00yYaromuecs JOJDKHbI OCBOWTH 3HAHUS W YMEHUS, 3HAYUMBbIE I
(dhopmHpoBaHUs OOLIEH KYIbTYpbl, ONPEAEISIONINE aIeKBATHOE MOBEICHNE YEIOBEKA
B OKPYXAIOMICH NPUPOJHON Cpejie, BOCTPCOOBAHHBIC B IIOBCCIHCBHOW JKU3HH U
MPAKTUYICCKON aesTesibHOCTH. Ocoboe MECTO B ITOH CHUCTECMEC 3HAHWM 3aHUMAIOT
AIEMEHTBl  COJEpXKaHus, KOTOphle CIy»XKaT OCHOBOM mia  (OpMUPOBAHUS
MPEACTABICHUH O COBPEMEHHOMN €CTECTBEHHO-HAYYHOI KapTHHE MUpPA U LIEHHOCTHBIX
OPUCHTALMAX  JIMYHOCTH, CIIOCOOCTBYIOIIMX TI'yMaHHM3allMd  OHOJIOIMYECKOIo
oOpa3oBaHusl.

CrpykrypupoBaHHE CcOACpXKaHUS Y4YeOHOro mMarepuajga B Iporpamme 1o
OMOJIOTUM  OCYLUECTBJIEHO C YYETOM TMPUOPUTETHOIO 3HAYEHHUS 3HAHUH 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX JKWBOW MPUPOJIbI, O €€ YpOBHEBOM OpraHu3aluy U
IBOJIIOLIMU. B COOTBETCTBUHU € 3TUM B CTPYKType yuecOHOro npeamera «buomiorus»
BBIJICJICHBI CIEAYIOIIHUE COJEpKarellbHble JuHUU: «buosorus xak Hayka. Metojsl
Hay4yHOro Mo3HaHus», «Kierka kak Ouonoruueckas cucteMa», «OpraHusM Kak
ouonoruyeckas cucrema», «CucreMa M MHOrooOpazue OpPraHMYECKOro MHUpPay,
«IBONIOIUSA KUBOW NPUPOJIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Iens usywenuss yueOHoro mpenmera «buosnorus» Ha 0a30BOM ypoBHE —
OBIAJeHUE  OOYy4alOUIMMHCS  3HAaHUSIMH O  CTPYKTYPHO-QYHKIIMOHAIbHOU
OpraHu3alliy )KMBBIX CHCTEM PAa3HOTO paHra U MpHOOpPETEHNE YMEHUHN HCIIOIb30BAThH
OTH 3HAHUS NI TPAMOTHBIX JIEHCTBUHA B OTHOUIEHMH OOBEKTOB KMBOW MPUPOJIBI U
pEeIIeHUs Pa3IMYHBIX KU3HEHHBIX IIPOOIIEM.



JocTikeHue nenud u3ydeHus ydeOHoro npenmera «buosorus» Ha 06a30BoM
YPOBHE 00€CIIEUMBAETCS PELICHUEM CIAEAYIOIIMX 3a/1ay:

OCBOCHHME OOYYaIOIIUMUCS CHCTEMBl 3HAHUU O OHOJIOTMYECKUX TEOpHSIX,
VUCHHSX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIOTe3aX, MpaBHjIaX, CIYXalluX OCHOBOM
st (popMUpOBaHHS MPEACTABICHUM O €CTECTBCHHO-HAYYHOM KapTHHE MHpa, O
METOJaX HAYyYHOTO MO3HAHMS, CTPOEHHH, MHOTOOOpPa3HMH U OCOOEHHOCTAX JKMBBIX
CUCTEM pPa3HOI0 YPOBHS OPraHM3allvH, BBIAAIOIIMXCS OTKPBITHIX M COBPEMEHHBIX
HCCIIETOBAHUAX B OMOJIOTHH;

dbopmupoBaHUe Yy O0O0YyYalOUIMXCS [O3HABATEIbHBIX, HMHTCIUICKTyaIbHBIX U
TBOPUECKUX CIOCOOHOCTEH B IpoIlecce aHajdu3a JaHHBIX O IIYTAX pPa3BUTHUS B
OMOJOTMM HAayYHBIX B3IJIAJ0B, MAEH M MOAXOAOB K HW3YYEHHUIO JKHUBBIX CHCTEM
Pa3HOT0 YPOBHS OpraHHU3al1K;

CTAaHOBJICHMEC Yy oOyvarolmuxcs oOmeil KyJbTypsl, (PYHKIIMOHAILHON
I'PaMOTHOCTH, Pa3BUTHC YMCHUU OOBSCHSATH M OICHUBATH SIBICHHUS OKPY>KAIOIICTO
MHUpa KABOWU MPHUPObl HA OCHOBAHWU 3HAHHWW U OIBITA, MOJYYCHHBIX [IPH U3yYCHUU
OMOJIOTHH,

dbopmHpoBaHHEe y OOYyYalOIIMXCAd YMEHHMI WJUIIOCTPUPOBATH 3HAYEHHE
OMOJIOTHYCCKUX 3HAHUM B TPAKTUYCCKON JICATCIBHOCTH 4YCJIOBEKA, Pa3BUTUH
COBPCMCHHBIX MCAUITUHCKUX TEXHOJIOTUN U arpOOMOTCXHOJIOTHIA,

BOCIIUTAaHNE YOEXKIAEHHOCTH B BO3MOXHOCTH ITO3HAHHSI YEJIOBEKOM >KHWBOW
MPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOUIECHUS K HEM, COONOJICHUS] ITUUECKUX
HOPM IPH NPOBEICHUH OUOJIOTHYECKUX HCCIEIOBAHUM;

OCO3HAaHMC IICHHOCTH OHOJIOTHYCCKUX 3HAHWUU JUISi TIOBBIIICHUS ypPOBHSA
IKOJIOTUYCCKOM KYJIBTYPBI, 111 (POPMUPOBAHHUS HAYYHOTO MUPOBO33PCHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI M YMEHWIl B MOBCEIHEBHOW >KU3HU JJIS
OLICHKHM TMOCTEACTBUN CBOEH AEATENBHOCTH MO OTHOLIEHWIO K OKpY’Kalollel cpene,
COOCTBCHHOMY 3/I0POBBIO, OOOCHOBAaHHUC U COOJIIOJICHUC MEp MPOQPIIAKTHKA
3a00JICBaHUN.

B cucreme cpeanero obmiero oOpazoBanus y4eOHbIN npeamer «buosorus»,
M3y4yaeMblil Ha 0a30BOM YpOBHE, ABJIIETCS 0053aTEeIbHBIM YU€OHBIM MPEIMETOM.

Jnst uzydyeHus OMOJIOTMM Ha 0a30BOM ypPOBHE CpeJHEro o0liero oopazoBaHus
orBojutcs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 yaca
(1 gac B HEAETIO).



COJAEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoaorus kak Hayka.

buonorusa kak Hayka. CBsi3b OMOJOTHH C OOIIECTBCHHBIMHU, TCXHUYCCKUMU U
JIPYTUMH €CTCCTBCHHBIMU HaykaMu, ¢umocodueil, 3TUKOM, ICTCTUKON U IIPaBOM.
Ponb 6uonoruu B ¢GopMHUPOBAHUU COBPEMEHHOI HayuHOH KapTuHbI Mupa. CrcreMa
OMOJOTMYECKHUX HAYK.

MeTonapl TMO3HAHUS JKWBOW MPHUPOABI (HAOMIOACHUE, IKCIIEPUMEHT, OMHCAHUE,
U3MepeHue, Kiaccuukalys, MoieIMpOBaHUE, CTaTUCTHUECKasi 00paboTKa TaHHBIX).

JdeMoHCcTpanuu:

IToptpetsr: Y. lapun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabsuupl U cxembl: «MeTo bl MO3HAHUS )KHUBOU MPUPOIBI».

JlaGopaTopHbie U MpaKTHYECKHEe PadOThI:

[Ipaktuueckass pabora No 1. «Ucmonb3oBaHWE paziMYHBIX METOJOB IIpU
N3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI H X OpraHU3alUs.

Kusbie cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus: ouosiorun. Otianyue
HUBBIX CUCTEM OT HEOPIAaHUYECKOW IIPUPOJIBL.

CpoiicTBa OMOCHUCTEM M HX pa3zHOOOpa3ue. YPOBHU OpraHU3AINHH OMOCHCTEM:
MOJIEKYJIAPHBIN, KJIECTOYHbIA, TKAHEBBIM, OPraHU3MEHHBIN, MONYJISILIMOHHO-BHIOBOM,
HKOCUCTEMHBIN (OMOTEOLEHOTUUECKUH ), ONOC(hEepPHBIM.

JlemoncTpauuu:

Tabimipl 1 cxembl: «OCHOBHBIC NMPU3HAKU JKU3HW», «YPOBHU OpPTaHU3AIHH
YKUBOU [IPUPOIBI».

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. Xumuueckuii COCTaB H CTPOCHHUE KIECTKH.

XUMHYECKAN COCTaB KJETKH. XHMHUYECKHE DIIEMEHTHI: MaKpOSJEMEHTHI,
MHUKPO3JIEMEHTHL. BoJia 1 MUHEpaIbHBIE BEHICCTBRA.

@yHKIMM BOJIBl M MHUHEpalbHBIX BeluecTB B kierke. [lopnepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB M cTpoeHue OeaKOB. AMHMHOKHCIOTHI — MOHOMEpBI OENKOB.
HezaMeHrMBbIE U 3aMEHUMbIE aMHUHOKUCIOTBl. AMWHOKHUCIOTHBINA COCTaB. YpPOBHU
CTPYKTYpBbl ~ OCIKOBOM  MOJEKyJNbl (MEepBUYHAS, BTOPHYHAS, TPETHYHAS U
YeTBEPTHYHAS CTPYKTypa). XUMUYECKHUE CBONCTBA 0enKoB. buonorndyeckne QyHKuu
OEJIKOB.

depMeHThl — OHoJIOTHYECKUE KaTanuzaTopbl. CTpoeHue GepMeHTa: aKTUBHBIN
neHTp, cyocrpatHas crnenuduanocts. Kodepmentsl. Buramunsl, Ormmuns
(hepMEHTOB OT HEOPTAaHWYECKHUX KAaTaTN3aTOPOB.



VYrneBobl: MOHOCaxXapuabl (INII0K03a, pub03a U e30KCUpH003a), JUcaxapubl
(caxaposa, JlakTo3a) M MoJMcaxapuabl (Kpaxman, TJIMKOTeH, IEUII0I03a).
buonornyeckne pyHKIMHU YIII€BOIOB.

Jlunuael:  Tpurnunepunbl, Qochomunuap, crepounbl. ['mapoduIbHO-
ruipodoOHbIe cBOMCTBA. buonornyeckue GyHKIMU Iunu1oB. CpaBHCHUE YTIICBOIOB,
OEJIKOB M TUNUIOB KaK HCTOYHUKOB YHEPIHUU.

Hyxknennoseie kucnorsr: JHK w PHK. Hykimeornaer — MonOMeEps!
nykienHoBbeix kucnoT. Ctpoenue u Qynkuuu JJHK. Crpoenne n ¢ynxmuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIUH.

Luronorust — Hayka o kieTke. KierouHas Teopus — IpUMeEp B3aUMOJICHCTBUS
uzei u (akToB B HAYYHOM MO3HAHUHN. MeTOIbI M3yUEHUS KIETKH.

KreTka kak nenoctHas kupas cucteMa. OOUIue NMpu3HaKK KIETOK: 3aMKHYyTast
HapykHas MemOpana, Mosekyibl JJHK kak reneruueckuii anmapar, cucteMa CHHTE3a
Oenka.

Tuibsl KJIETOK: SyKapuOTHUYECKast U 1pokapuoTHueckas. OCOOEHHOCTH CTPOCHUSA
npokapuotuyecko  knetku.  Kierounass — crenka — Oakrepuil.  CTpoeHue
3YKapHOTUYECKON KJIETKH. OCHOBHBIE OTIMYMS PACTUTEIbHOM, )KUBOTHOW U TPUOHON
KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, IVIMKOKAJIMKC, UX
¢ynkunn. Ilnasmatnueckas MmemOpaHa, €€ cBoiicTBa U pyHkuuu. [{uTomiasma u eé
opranouipl. OnHoMemOpanHbie opraHounbl kietku: OIIC, anmapatr T[onbmaxw,
an30coMbl.  [loslyaBTOHOMHBIE OpraHOMABl KIETKHU: MUTOXOHIPUH, TUIACTHUBL.
[IpoucxoxjicHHe MHUTOXOHApPUK HW IwiacTuA. Buael mractua. HememOpanHbIe
OpPraHoOW/IbI KICTKU: PUOOCOMBI, KJIETOYHBIN LEHTP, LIECHTPUOJIN, PECHUYKH, KIYTHKH.
@yHKIUHA OPraHOUI0B KJIETKU. BKIIroueHus.

SAnpo — perynasatopHslid HeHTp KieTku. CTpoeHue snpa: siaepHas 000JouKa,
KapuoIUIa3Ma, XpOMaTHH, SUIPBILKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JemoHcTpanuu:

IToptpersl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. @panknun, K. M. bap.

Junarpammel: «PacripesenieHue XMMAYECKUX 3JIEMEHTOB B HEXKUBOW IIPUPOJCY,
«PacrpeieneHue XUMUYECKUX 3JIEMEHTOB B dKHUBOU [IPUPOIC.

Tabmuupl u cxemsl: «llepuoanueckas TabiMIla XUMHUYECKHX JJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOAbD, «bHocuHTe3 Oenkay, «CTpoeHHe MOJIEKYJIbl OesKay,
«Ctpoenue ¢epmenta», «Hykmeunopsle kuciothl. JIHK», «CTtpoeHue Monekymbl
AT®», «CtpoeHue 3yKapUOTHUECKON KIETKNW», «CTPOEHHE MKUBOTHOW KIETKUY,
«CTpoeHHE paCTUTENBHOW KIETKW», «CTpO€HHE MNPOKAPUOTHYECKOW KIIETKW,
«CTpoeHue sjipa KIIETKN», « Y TIEBOAB, «JIUIUIb.



ObopyioBaHuEe: CBETOBOM MHKPOCKOI, OOOpPYJOBaHUEC I IPOBCACHUS
HaOMIOACHUM, W3MEPEHMM, OKCIEPUMEHTOB, MHUKPOMPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATILHBIX KJIETOK.

JlaGopaTopHble H NPaKTHYECKHE PA0OTHI:

JlabopatopHas pabora Ne 1. «M3ydyeHue KaTadIUTHUYCCKOM aKTHBHOCTH
(dhepMeHTOB (Ha MpUMEPE aMUIa3bl WU KaTalla3bl)y.

JlaGopaTtopnas pabota Ne 2. «3yuenue cTpoeHns KJIETOK pacTEHUH, J)KUBOTHBIX
1 OaKkTepuil Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOMpenaparax v UX OIMUCAHUE.

Tema 4. ’KuzneaessTeJJLHOCTH KIETKH.

OOMEH BeIIECTB, WM METaOoIu3M. ACCUMWIAINNS (IIJIaCTHYSCKUIT OOMCH) U
JTUCCUMUTISALNSA  (PHEPTeTHYECKHiA OOMEH) — JIB€ CTOPOHBI E€AMHOTO TpoIecca
Metabonusma. Poib 3aKOHOB COXpaHEHHS BEHIECTB M SHEPrud B MOHUMAHUHU
MeTaboIM3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOdHBINA u rerepoTpodHblil. Poiib depmMeHTOB B
0oOMCHE BEIIICCTB M IIPCBPAIICHIH YHCPTHH B KIICTKC.

®dotocunTe3. CBeToBast U TeMHOBas a3kl hoTocuHTE3a. Peakiuu GpoTocuHTesa.
DddextuBHOCTh (oTOCHMHTE3a. 3HaueHue (POoTocUHTE3a MJid JKU3HU Ha 3eMIle.
Brnusaue ycinoBuil cpeasl Ha  POTOCHHTE3 W CHOCOOBI  MOBBIIICHUS €O
IIPOJIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XeMocrHTe3. XeMOCHHTE3UpYIoIue OakTepuu. 3HAUCHHE XEMOCHHTE3a JIs
JKU3HU Ha 3eMIIe.

DHepreTuueckuid oOMeH B KJeTKe. PaclierieHue BEUIECTB, BbIICICHUE U
aKKYMYJIMPOBAHHCE DPHEPTUU B KIICTKE. DTallbl dHEpreTudecKoro oomena. [mmkomnus.
Bpoxenue u ero Buubl. KucCIopogHOE OKHUCICHHE, WM KIETOYHOE JIbIXaHHE.
OxucnurensHoe Gocopunuporanue. IPHEKTUBHOCTb IHEPTETUYECKOTO OOMEHA.

Peakuuu wmatpuuHoro cuHte3a. [enermdeckas wuHdopmanums wu JIHK.
Peanuzanmsi reHetnueckod uHMOpMAMU B KICTKE. |'CHETHYECKMIT KOJ W €ro
cBoiictBa. Tpanckpunmmsi — marpuunsiii cuntre3 PHK. Tpancmsimus — OuocmuTes
Ocnka. Orambl  Tpancismuu. KoawpoBanme amuHOKuCHOT. Ponbs pubocom B
ouocuHTe3e Oenka.

Hexiierounsie (opmbl KU3HH — BUpYchl. Mctopust otkpeitusa Bupycos (/1. U.
WBanoBckuii). OCOOCHHOCTH CTPOCHHUA H  JKU3HCHHOIO ITMKJIA  BUPYCOB.
bakrepuodaru. bose3au pacTeHuil, )KUBOTHBIX U YCIOBCKA, BHI3BIBACMBIC BUPYCAMMU.
Bupyc ummynoxaedpunura yenoseka (BHUY) — Bo3Oymutens CIIMla. O6patHas
TPAHCKPUIIMA, peBepTa3a U uHTerpasa. [Ilpodunaktrka pacrpocTpaHeHUS BUPYCHBIX
3a00n€eBaHUM.

JdeMoHCcTpanuu:

IToptpetsi: H. K. Konsuog, /. . Usanosckuii, K. A. Tumups3es.

Tabnuupsl u cxembl: «Tunel nutanusy, «Metadbonuzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuit ooMen», «Xjoporact», «Dotocuntesd», «Ctpoenue [JHK»,
«Ctpoenne u (GyHKIIMOHUPOBaHHE TeHa», «CuHTe3 Oenka», «['eHeTHUecKuil Kom,



«Bupyce», «bakrepuodarn», «CTtpoeHue u KuzHeHHBbIH 1ukia Bupyca CIIW/la,
Oakxrepuodaray», «Pemmkarus JTHK».

ObopynoBanue: Mozenu-anmaukamuu «Yasoeune JIHK w Tpanckpunums»,
«buocunres 6enkay, «CTpoeHHne KICTKU», MoJesb cTpykTyphl JJHK.

Tema 5. PazMHoOKeHHe M MHIUBHAYAJIbHOE PA3BUTHE OPTAaHU3MOB.

Knerounbii 1MWK, WIM KU3HEHHBIA UUKA KiIeTku. HMurepdaza u MuTO3.
[Ipomeccol, mpotekatomme B wuHTepdaze. Pemnmukamums — peaknus MaTpUYHOTO
cuuteza JIHK. Crpoenne xpomocom. XpomocoMmublii Habop — KapuUOTHII.
JUTITOMAHBIN 1 rallyIONAHBIN XpOMOCOMHBIE Habophl. XpoMmaTuasl. LluTonornyeckue
OCHOBBI Pa3MHOXEHUS H HHAUBUTYAIBHOTO PA3BUTHUS OPTaHU3MOB.

Henenvie winetku — muto3. Craauu murtosa. Ilpouecchl, npoucxoasuiye Ha
Pa3HbIX CTAAUIX MUTO3a. BHOTOTMYECKUU CMBICT MUTO34.

[Iporpammupyemas ru6enb KISTKH — aloITo3.

@®opMbI pa3MHOKCHUS OPraHU3MOB: Oecrosioe W mojoBoe. Bumsl Gecnosoro
Pa3MHOXXECHUsA: JICJICHUE HAJBOC, I[IOYKOBAHME OJIHO- M MHOI'OKJIETOYHBIX,
CIIOpO0Opa30BaHUE, BETeTaTUBHOE pa3MHOXEHUE. VICKYCCTBEHHOE KIIOHUPOBAHUE
OPTaHU3MOB, €0 3HAYEHUE JISI CENEKIIUU.

[ToroBOE pa3MHOKEHHE, €TO OTIMYHS OT OECIIOIIOTO.

Meiio3. Craguu wmeioza. Ilporiecchl, IpoUCXOAsIME HA CTaAUAX MeEio3a.
IToBeaenne xpomocom B Mero3ze. KpoccuHrosep. brosiornyeckuii CMbICT U 3HAUEHUE
Meno3a.

["amerorenes — npoiiecc 0Opa3oBaHus MOJOBBIX KJIETOK Y KUBOTHBIX. [1osioBBIE
’KEJIC3bl: CCMCHHUKH U ssUdHUKH. OOpa30BaHUC U PA3BUTHC MOJIOBBIX KICTOK — raMeT
(ciepmarto3ou;, SUICKICTKA) — CriepMaToreHes U oBoreHes. OCOOCHHOCTH CTPOCHUS
SMUEKIETOK U criepMaTto3ouaoB. Onnogorsopenue. [TapTeHorenes.

WunuBuayanbHoe  pa3BuUTHE  (OHTOTeHE3). OMOpPHUOHATBHOE  Pa3BUTHE
(oMOpuorenes). Jrarbl SMOPHOHAIBLHOTO PAa3BUTHUS Y IMO3BOHOYHBIX IKHBOTHBIX:
npoOiicHue, TracTpyisius, opradoreHes. [locTamOpuonanbHOC pasBuTHE. THIIBI
MOCTAIMOPUOHAIBHOTO PAa3BUTHSA: MPSAMOC, HENpsiMoe (TMUIuHOYHOE). Bimsinue cpept
Ha Pa3BUTUE OPraHU3MOB, PAKTOPHI, CTIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOACTBRA.

Poct m pas3Butme pacteHuil. OHTOTE€HE3 LBETKOBOTO PACTEHUSA: CTPOEHHUE
CEMCHHU, CTA/INU PA3BUTHSL.

JemoHcTpanuu:

Tabmuubl u  cxembl: «DOpMBI pa3MHOXKEHHUS OpPraHu3MoB», «JlBoitHOE
OTUIOJIOTBOPEHUE Yy  IBETKOBBIX pacTeHUil», «BereratnBHoe pa3sMHOXKEHUE
pactenuity, «Jlenenue kietku 6akTepuily, «CTpoeHHe MOJIOBBIX KIETOK», « CTpocHUE
xpoMocomel», «Kmerounwsii nukm», «Pemmukanus JHK», «Mwurtos3», «Meios3y,
«IIpssmoe u HenpsiMoe pa3BuTHE», «['aMETOreHe3 y MIIEKONMUTAIOMMX U YEJIOBEKA,
«OCHOBHBIE CTA/IMM OHTOTEHE3aY.

O6opynoBaHue: MHKPOCKOTI, MUKPOIPENapaThI «CriepmMaTo30uabl
MJICKOITUTAIOWIETOY, «SIHIeKneTka miekonuTtaroueroy, «Kapuokunes B kieTkax



KOpEIIKa JIyKa», MarHUTHasE MoJeb-ammuInkanus «/lenenue knetkn», moaens JHK,
MoeTb MeTa(a3zHoi XPOMOCOMBI.

JlaGopaTopHbie M MPaKTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 3. «HaOmiomeHue MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEapaTax».

JlaGopaTtopnas padota Ne 4. «M3yuenue cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HaclieACTBEHHOCTh 1 M3MEHYHUBOCTH OPraHU3MOB.

[IpenMer u 3agaun reHeTUKU. VIcTopys pa3BUTUSA TEHETUKU. POJIb IUTOJIOTHH U
SMOPUOJIOTHY B CTAHOBJICHUU TCHETUKU. BKIaa poccuiickux U 3apyOeiKHBIX yUEHBIX
B pa3BUTUE T€HETUKU. MeTO bl TeHETUKHN (THOPUIOIOTrHYECKUM, IUTOT€HETUYECKUH,
MOJEKYIAPHO-TeHETHUEeCKU). OCHOBHBIE TE€HETHMYECKHE MOHATUS. [eneTnueckas
CHUMBOJIUKA, UCIIONIb3yEMast B CXEMAaX CKpPCIINBAHUM.

3aKOHOMEPHOCTH HAacJEJ0BaHUs 1IPU3HAKOB, yCTaHOBJIEHHbIE 1. MeHuenem.
MonorubpujiHoe  CKpemuBaHHE. 3aKOH eauHOoOOpas3usi THOPHUIOB  IIEPBOTO
nokoJsicHus. [IpaBuiio JOMUHHMpPOBAHHS. 3aKOH PaCIICIVICHUs MPU3HAKOB. | umoresa
YUCTOTHI raMeT. [1oHOE 1 HeoTHOe TOMUHUPOBAHUE.

JuruOpunHoe ckpeniyBaHue. 3aKOH HE3aBUCHMOTO HACJICIOBAHUS MTPU3HAKOB.
[{uToreHeTHUECKUE OCHOBBI  JUTHOPUIHOTO  CKPCIIMBAHUS. AHAIM3UPYIONICES
CKpemuBanue. Vcnonp3oBaHue aHATW3UPYIOMIETO CKPEIIMBAHUS JJISl ONPEICIICHUS
TE€HOTHUIIAa OCOOM.

CuennieHHoe HacienoBaHue npusHakoB. PaGota T. Moprana no CUENIEHHOMY
HacJIe/J0BaHUIO IeHOB. HapyllieHue CUEIICHUSI TEHOB B PE3YJIbTaTE KPOCCUHIOBEPA.

XpOMOCOMHAas TCOPUS HACJICACTBCHHOCTH. | €HETHUECKUE KapThl.

I'enetnka mosia. XpOMOCOMHOE ONPEACICHUE TMOJIa. AYTOCOMBI W TOJOBBIC
XpOMOCOMBI. ['OMOraMeTHbIE M TeTeporaMeTHhle OpraHu3Mbl. HacienoBaHue
IIPU3HAKOB, CLICIUICHHBIX C IIOJIOM.

N3meHunBOCTE. BHJBI M3MEHUMBOCTU: HEHACJICACTBEHHAS U HACJICIICTBCHHAS.
Posb Cpelbl B HCHACJCICTBCHHOM  M3MEHYHUBOCTHU. XapakTepucTuka
MOJU(DUKAIMOHHOW M3MEHUYMBOCTH. BapuauuoHHBIN psig ¥ BapuallMOHHAsl KpUBasl.
Hopwma peakiinu npusHaka. KonuuecTBEHHbIE U KAUECTBEHHBIE MPU3HAKA U UX HOpMa
peakiuu. CBOMCTBA MOAU(PUKAITMOHHON H3MCHUYHUBOCTH.

HacnenctBeHHasi, WM T'CHOTHIIMYECKAs, HW3MCHUYMBOCTh. KomMOuHaTHBHAs
M3MEHUYMBOCTh. Mel03 W TOJIOBOM TpollecC — OCHOBAa KOMOMHATHBHOM
W3MEHYMBOCTU. MyTallmoHHas U3MEHYMBOCTh. Kilaccudukaiusa MyTalluid: T€HHBIE,
XPOMOCOMHBIE, TeHOMHbIE. YacToTa U NpuuUHBl MyTaiuii. MyTtareHHble (hakTOpHI.
3aKOH TOMOJIOTHYECKHX PSJIOB B HAaclIeACTBeHHOM n3MeHnunBoctu H. M. BaBuioga.

Bresnepnas Hacne ACTBEHHOCTh U U3BMEHUYHUBOCTD.

I'enetnka denomeka. Kapuotun uyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YeJIOBEKA: TCHEAIOTUYCCKUN, OJH3HEIOBEIM, IIUTOTCHETHUYCCKUH, OMOXUMUUCCKHI,
MOJIEKYJISIPHO-T€HETHYECKUM. CoBpemeHHoe OMPEAECICHNE TCHOTHIIA!



MIOJJTHOTEHOMHOE CEKBCHHPOBAHUE, TCHOTHIIMPOBAHUE, B TOM YHCIE C IMOMOIIBIO
[T11P-ananu3a. HaciencTBennnie 3a00IeBaHMs YEIOBEKA: T'eHHbIC OOJIE3HH, OOJIE3HH
c HACJICICTBEHHON MPEAPACTIOIOKEHHOCTHIO, XPOMOCOMHBIE Oone3nu.
ComaTtnueckue W TeHepaTuBHble MyTanuud. CTBONOBBIE KIETKH. [IpHHIMIEI
3I0pOBOTO 00pasa >KU3HU, TUATHOCTUKH, MPOMUIAKTUKH U JICUCHUS TCHETHUUYCCKUX
0one3He. MenHUKO-TeHETUYECKOE KOHCYJIbTHPOBAHHE. 3HAaYEHUE MEIULIUHCKON
TeHETUKH B MPEAOTBPAILICHUH U JICUCHUN TeHETUYECKUX 3a00JIeBaHUN YETOBEKA.

JleMoHCTpanum:

IToptpersl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yersepukon, H. B.
Tumodeen-Pecopckuii, H. 1. BaBuiios.

Tabnuup! n cxembl: «MOHOTHOPUAHOE CKPEIIMBAHNE U €r0 IUTOreHeTHYeCKas
OCHOBa», «3aKOH paCIUEIUIEHUS] U €r0 LUTOI€HETHYECKash OCHOBa», «3aKOH YK CTOTHI
rameT», «JurubpunHoe ckpemmBanucy, «L{uTonornyeckue OCHOBBI TUTUOPUIHOTO
CKpelIUBaHusA», «Meho3», «B3anMoAelcTBUE AJUICIIBHBIX T'€HOB», «l eHeThueckue
KapThl PacCTECHU, >KMUBOTHBIX M 4EJIOBEKa», «I'€HEeTHKa 110J1a», «3aKOHOMEPHOCTU
HACIIEAOBAHUs, CLEIUIEHHOIO C ToJoM», «KapuoTtumnel uemoBeka M KMBOTHBIX»,
«Bunbl u3MeHUMBOCTHY», «MonudukaimoHHas W3MEHUYUBOCTBY, «HacnemoBaHue
pesyc-bakropay, «I'eHeTruka rpynim KpoBm», « MyTalimoHHAs H3MCHYUBOCTD).

O6opyoBanue: MoJAeHU-aNIUIMKAIUU ~ «MOHOTHUOPHIHOE  CKPCIIMBAHUCY,
«Henonnoe  gomMuHupoBaHue», «JurubpunHoe ckpemmBaHuey, «llepekpéct
XpPOMOCOM», MUKPOCKOIT M1 MUKpomnpemnapaT «/[po3oduiia» (Hopma, MmyTtaunu (Gpopmel
KpPBUIbEB M OKPACKH Tela), repdapuid «I"opox moceBHOM».

JlaGopaTopHbIie M NpaKTHYECKUE PadOThI:

JlabopatopHas pabora Ne 5. «UM3yueHue pe3yinbTaTOB MOHOTHOPHIHOTO H
JUTHOPUIHOTO CKPEIMBAHUS Y IPO30QHIbI HA TOTOBBIX MUKPOITPENapaTax».

JlaGopatopHas pabota Ne 6. «M3ydyeHue MoaudHUKalMOHHOW HW3MEHUYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PsiZia U BAPUALMOHHON KPUBOM.

JlabopatopHas padora No 7. «AHanmW3 MyTamui y Jpo30Qruibl HA TOTOBBIX
MHUKpoIIperapaTax».

[MpakTuueckas padora Ne 2. «CocTaBiaeHre U aHAJIU3 POJIOCTIOBHBIX YEJIOBEKAY.

Tema 7. Centexkuust opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuyss Kak Hayka M Ipouecc. 3apoKICHUE CEJNEKLHM U JOMECTHKALUA.
VYucnue H. WM. BapmiioBa o 1icHTpax MPOUCXOXKICHUS U MHOTOOOPa3Hsl KYJIBTYPHBIX
pacteHuil. LIeHTpBI NPOUCXOKACHUS JOMAIIHUX )KUBOTHBIX. COpT, MOPO/1a, IITAMM.

CoBpeMeHHbIE METOJIbI CeJIeKIIUU. MaccoBbIi U WHIUBUIYaIbHBIA OTOOPHI B
CENEKIIMM pPACTEHUH W KUBOTHBIX. OIlEHKAa OJKCTepbepa. bBIM3KOPOJICTBEHHOE
cKkpemuBaHue — uWHOpuauHT. Ywucras numHUsA. CKpenMBaHWE YWCTHIX JIHHHI.
I'erepo3uc, wnu rubpuanas cuna. HepoacTBeHHOe CKpelMBaHUE — ayTOPUAMHI.
Otpanéunas ruOpuamuzanus 1 e€ ycrnexu. MCKycCTBEHHBIM MyTareHe3 M MOJyuyeHHe
MTOJIMIUIONIOB. [JOCTMKEHNS CENIEKIIMNA PACTEHHM, JKUBOTHBIX 1 MUKPOOPTaHU3MOB.
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buoTexHONMOrUsT Kak OTpacib TPOU3BOACTBA. |'€HHAs MHKEHEpHUA. Tallbl
co3mannsa pexomOuHantHod JIHK w Tpancrennsix opranusmoB. Krerounas
nkeHepus. Krnetounsle KynapTypbl. MHKPOKIOHAJIBHOE Pa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHE  BBICOKONIPOJYKTHBHBIX  CEJIBCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Dkonoruueckue U 3tuueckue npodiaeMel. [MO — reHetnuecku MoAUGUITUPOBAHHBIC
OpPTaHU3MBI.

JemoncTpaunu:

IToptpersr: H. M. BaBunos, U. B. Muuypus, I'. /1. Kapneuenko, M. @. MBanos.

Tabmuubl U cxeMbl: KapTa «LIeHTpBI TPOUCXOXKICHUS U MHOT00Opasus
KyJbTYPHBIX pacTeHHi», «Ilopoabl MOMAaIlHUX KUBOTHBIX», «CopTa KyJIBTYPHBIX
pactenuit», «Ornanénnas ruOpunm3anus», «Padoter akagemuka M. @. BaHnosay,
«llomunnougusa», «OO0BEKTbl OuoTexHonorum», «Kierounele KynbTypel U
KJIOHUpOBaHHE», « KOHCTpyHpoOBaHHE U IEPEHOC T'€HOB, XPOMOCOM.

O6opytoBaHuEe: MYJISKA IUIOOB W KOPHEIUIONOB JUKUX (POPM H KYJIBTYPHBIX
COpTOB pacteHuit, repbapuii «CenbCKOX035HCTBCHHBIC PACTCHUS.

JlaGopaTopHbie U NpaKTHYECKHEe PA0OThI:

Oxckypcua «OCHOBHBIE METOABI W JOCTHMKEHMS CEJICKLUWHM PAacTeHUA U
’KUBOTHBIX (HA CCJICKIIMOHHYIO CTAHIIUIO, INICMCHHYIO (PE€pPMY, COPTOUCIIHITATCIILHBIH
Y4acTOK, B TCIUIMYHOE XO3SHUCTBO, JTA0OOPATOPUIO arpOyHUBCPCUTETA WU HAYYHOTO
LIEHTPA)».

11 KIIACC

Tema 1. DBoJsronHOHHAsE 0MOJIOTHSA.

[IpeanochbuIKi  BO3HUKHOBEHHUS HBOJIIOLMOHHOW TEOPUU. BOJIOLUOHHAS
Teopust © €€ MecTo B Ouosiornu. BimsHHC 3BOJIIOIMHOHHONW TCOPUH Ha Pa3BUTHE
OMOJIOTUHU U APYTHUX HayK.

CeugerensctBa  3BoJMOLMM.  [laneoHTONOrMYeckue: MOCIeA0BATENbHOCTD
MOSIBJICHUS BHAOB B MaJICOHTOJOTMYECKON JIETONMHUCH, TEPEXOJHbIE (DOPMEI.
buorecorpaduyeckue: cxoacTBO U pazinnane payH u Gaop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTUYCCKHC: CXOJACTBA W Pa3Inuusd HIMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOUHBIX. CpaBHUTENHHO-AaHATOMUYECKHE: TOMOJIOTHUYHBIC, aHAJOTUYHBIE,
PYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX META0OTHMYECKUX IIyTell y BCex
OpPraHU3MOB.

OpononuonHas  teopuss Y. JlapBuHa. IIpeanochUlKM  BO3HUKHOBEHUS
JapBUHU3MA. JIBUXKYIIME CHJIBI DBOJIONUAU BUJOB 1O J[lapBuHy (HU30BITOUHOE
pa3MHOXEHHUE TIPU OTPAaHUUYEHHOCTH PECYpPCOB, HEOMpEACHEHHAs H3MEHUUBOCTb,
O6opn0a 3a CyIeCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus 3Bontounn (CTI) U €€ OCHOBHbBIE MOJOKEHUSI.

MuxkposBostorus. [Tonmynsiys kak eIMHUIIAa BUIa U DBOJIIOIWH.
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JBrokymye cuibl (PakTopbl) SBOJIOLMU BUIOB B IHpupoje. MyTalmoHHBINA
Mpo1iecc 1 KOMOWHATHBHAS U3MEHYMBOCTb. [[OMynsIIMOHHBIE BOHBI U Apel] TreHoB.
N3onsuus u Murpamus.

EcrectBeHnbItt oTb60p — HampaBiswoomui  (akTop 3BOIMOIUH.  DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OPraHM3MOB Kak pe3ynbTaT 3BoJouuH. [Ipumepsl
NPUCTIOCOOICHNN y OpraHu3MOB. ApoMopd 036l U UANOATANTALIMH.

Bun w  BuaooOpasoBanue. Kputepum  Buga.  OcHOBHbIE — (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, YKOJIOTHIecKoe.

MaxkposBosorusi.  @DopMbl  3BONIOLMH:  (UICTUYECKAsA, JAUBCPICHTHAS,
KOHBEpreHTHas, napauienbias. HeoOpaTuMocTh 3BOTIONUH.

IIpoucxoxkaeHrne OT HECHEUIMATH3UPOBAaHHBIX IpeakoB. IIporpeccupyromas
CrielraIn3anvd. ATanTUBHAS paIAaLUs.

JdeMoHcTpanuu:

[Toprperst: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekxens, O. Mrosep, A. H. Ceepuos.

Tabmuubl 1 cxembl: «Pa3BUTHE OPraHUYECKOro MHUpa Ha 3emie», «3apoJbIln
MIO3BOHOYHBIX )KHBOTHBIX», «ApXCONTCPHUKCY, «DopMbl O0pHOBI 32 CYIIIECCTBOBAHULY,
«EcrectBennbii  0TOOPY, «MHOrooOpa3zue copTroB pacTeHHi», «MHoroobdpasue
opoJ KUBOTHBIX, «JTomynauumy, «MyTanonHas U3MEHYUBOCTHY,
«Apomopdozsy, «Manoanantanum», «OOWas nereHepauus», «JIBUKYHIUE CHIIbI
sBosmonny, «Kapra-cxema mapumpyra myremectBusa Y. [JlapBuna», «bopbba 3a
cymectBoBanue»,  «llpucnocobnernocts  opraam3MoBy»,  «leorpaduueckoe
BUJI000pA30BaHUEY, « IKOJIOTHUECKOE BUI000PA30BAHUCY.

O6opynoBaHue: KOJJIEKLNSI HACEKOMBIX C pa3IMYHBIMU THIAMU OKPAacKH, Ha0op
TJIOIOB M CeMsTH, KOJUTeKIUs «[IpuMepbl 3allIUTHRIX TPUCTOCOOIEHUM Y )KUBOTHBIXY,
Mojaeiib «OCHOBHBIC HANPABICHHUS JBONIONUNY», 00BEMHAs Mojaeib «CTpocHHC
I'OJIOBHOI'O MO3Ia [I03BOHOYHBIXY.

buorcorpaduyeckas kapra Mwupa, KouieKuus «DopMmbl  COXpaHHOCTH
VCKOTIA€MbIX )KUBOTHBIX U PACTEHUIN», MOJEIb anmuinKaus «l[lepekpeéct XxpoMocom»,
BJIKHbIE  mpemnapatbl  «Pa3Butne  Hacekomoro»,  «Pa3BuTHe — JATYIIKNY,
Mukponpenapar «Jlpo3zodunay» (Hopma, MyTaruu GOpMbI KPBUIBEB U OKPACKH TEIIa).

JlaGopaTopHbI¢ M NPAKTHYCCKUE PAdOTHI:

JlaGopatopuas pabGora Ne 1. «CpaBHeHue BHAOB MO MOPGHOJIOTHYECKOMY
KPUTEPHIO».

JlaGopartopHas padota Ne 2. «Onucanue mpucnocoOIEHHOCTH OpraHu3Ma U e
OTHOCHUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE H Pa3BUTHE KU3HU Ha 3emure.

JloHayuHble TIpe/iCTaBIEHUA O 3apOXKJACHUU >KWM3HU. HayuHble TMIOTE3bI
BO3HMKHOBEHHMS JKM3HM Ha 3emuie: aOMOreHe3 M MaHCHepMHs. XUMUYecKas
HBOMIOIMS. AOHOTEHHBIM CHHTE3 OPraHMYEeCKHUX BEIIECTB M3 HEOPTaHUYCCKHUX.
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DKCIEpUMEHTAIBHOE TOJTBEPKICHAE XUMHUUYECKON 3BoJIIOIMHA. HadajnbHbBIE 3TaIbl
ononoruueckoi sBomounu. ['mmoreza PHK-mupa. ®opmupoanme meMOpaHHBIX
CTPYKTYP W BO3HUKHOBEHHE NPOTOKJIETKU. llepBble KIETKM W HX 3BOJIOLHS.
@opMHpPOBaHUE OCHOBHBIX TPYIII JKUBBIX OPTraHU3MOB.

Paseutne xu3Hu Ha 3emiie Mo spaMm U nepuojaM. Kartapxeil. Apxelickas U
npotepo3oiickas 9pel.  [lanmeos3oiickas dspa u €€ TepUOABl: KEeMOPHHCKUH,
OpPIOBHKCKHUH, CUITYPUHCKNIN, NEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so30iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUU, MEIIOBOM.

KaiiHo3oiickads »9pa ®W e TEpuoAbl: IMAJCOTCHOBBIM, HCOICHOBBIM,
AHTPOTIOTEHOBBIM.

XapakTepucTKa KiIuMaTa W TeoJOTMYecKHX IpoueccoB. OCHOBHBIE 3TaIbl
SBOJIIOLMM PACTUTEIBHOTO M KMBOTHOro Mupa. ApomMopdo3bl y pacTeHUl u
KUBOTHBIX. [losIBIIEHHE, paclBET U BEIMUPAHUE TPYIIN )KUBBIX OPTraHU3MOB.

Cucrema OpraHUYeCcKOro0 MHpa Kak OTpa)xKeHHe HBOJOIUU. OCHOBHbIE
CUCTEMATUYECKUE IPYIIIbI OPIraHU3MOB.

DBOJIIOLMSA YeTOBEKa. AHTPOIIOJIOTHS KaK Hayka. PasBuTue NpeacTaBIeHUH O
MIPOUCXOKICHUH 4esoBeKa. MeToabl w3ydeHus aHTponoreHesa. (CxoncrtBa u
pazJiMyuusl YEJIOBEKA U KUBOTHBIX. CHCTEMAaTHYECKOE [10JI0KEHHUE YEJIOBEKA.

JBrkymmme cuitel ((pakTopel) anTponoreHesa. HacneacTBeHHas H3MEHYMBOCTD U
€CTEeCTBEHHBIN 0TOOp. OOIIECTBEHHBIM 00pa3 KU3HHU, U3TOTOBJICHUE OpyAull Tpyaa,
MBIIUTIEHUE, PEYb.

OCHOBHBIE CTaIWM M BETBH HBOJIOLIMM YEJIOBEKA: ABCTPAIONMTEKH, YEIOBEK
yMeJibli, HYeloBek npamMoxoasmui, YenoBek HeaH1epTalibCKui, YemoBeK pa3yMHbIM.
Haxo/1ku MCKOTIaeMBbIX OCTaTKOB, BPEMS CYIICCTBOBAHUS, 00JIACTh PACIPOCTPAHCHHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHS.

Yenoseueckue packl. OCHOBHBIEC OOJIBIIIUE PAChl: EBPOIECOUIHAS (€Bpa3Uiickas),
HETPO-aBCTpAIONHAS (IKBATOPHAIbHAS ), MOHTOJIOMIHAS (a3MATCKO-aMCPUKAHCKAs).
YepTbl 1PUCIOCOOIEHHOCTH IIPEICTABUTEIICH YCIIOBEYECKUX pac K YCIOBUAM
cyuiecTBoBaHus. EqUHCTBO yenoBeueckux pac. Kpurnka pacusma.

JdeMmoHcTpanuu:

[Toptpersr: ®@. Peam, JI. Ilacrep, A. WU. Onapun, C. Mwmnep, I'. O0pu, Y.
JlapBuH.

Tabimupl U cxembl: «Bo3nukHoBeHne CoHeuHOR cHcTeMbl», «Pa3Burhe
OpraHuyeckoro  mupa», «PactutenpHas  kneTka», <« OKMBOTHasg  KIETKay,
«IIpokapuoTndeckas kinetkay, «COBpeMEHHas CHCTEMa OPTaHUYECKOTO MHUPay,
«CpaBHEHHE aHATOMUYECKMX YEpPT CTPOCHHS YENOBEKA M YEJIOBEKOOOPAa3HBIX
00e3bsH», «OCHOBHBIE MECTA MAICOHTOJIOIMYECKUX HAXOJ0K MPEIKOB COBPEMEHHOTO
yenoBeKa», «/lpeBHenmme mwoam», «/lpeBHune moan», «llepBbie COBpeMEHHbIE
O, «HenoBeUeCKUe pachh.

O6opynoBaHue: MYJISIKH «ITpoucxoxaeHue YeJI0BEKA (6rocThI
aBCTPAJIONUTEKa, MNUTEKAHTPOIA, HEAHAEPTANblia, KPOMAHbOHIA), CIENKU WIH
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U300pKCHUST KAMCHHBIX OpYIHM TEpBOOBITHOTO YENOBEKAa (KaMHHU-YOMIICPHI,
pyOuna, ckpebiia), TeOXpOHOJIOTHYECKas Ta0IHIa, KOJUIeKIUs «DOpMBI COXPAaHHOCTH
MCKOIAEMBbIX JKUBOTHBIX U PACTEHUI.

JlaGopaTopHble H NPaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «/3ydyeHme uckomaeMmbiXx OCTATKOB pacTeHUM U
YKUBOTHBIX B KOJUIEKLIHAX).

OKCKypcHsl «DBOJIIOLMS OPraHUYEecKOro mupa Ha 3emie» (B €CTeCTBEHHO-
HAyYHBIN WIH KPACBEAUYECKUI My3€il).

Tema 3. Opranu3Mbl 4 OKpy:KawIIas cpeaa.

DKoJorusl Kak Hayka. 3a/ladyd M pasliedbl SKOJOTUU. METOoIbl 3KOJIOTUUCCKHUX
MCCIENOBAHUI. DKOIOTMUYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpeapl oOWTaHMsI OPraHMW3MOB: BOJHAA, HA3€MHO-BO3AYLIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MCHHA.

Oxomoruueckue  dakropel. Kiaccubukamuss dKOIOTHYCCKUX  (HDaKTOPOB:
abnornycckue, OWOTUYCCKUC M aHTPONOTCHHBIC. JICHCTBHE 3KOJIOTHYCCKHX
(haKTOpOB Ha OPraHU3MBI.

AOunoTtndeckue (PaxkTopbl: CBET, TEMIEpaTypa, BIAXKHOCTb. (DOTONEPUOIN3M.
[Ipucnocobieaust  OpraHU3MOB K JICHCTBHIO  a0HMOTHYECKMX  (PaKTOPOB.
buonoruueckue puTMsl.

buotuueckue Qaktopbl. Buasl OMOTHUYECKMX B3aWMOAEHCTBUIN: KOHKYPEHLMA,
XUIIHUYECTBO, cUMOHMO3 M ero ¢opmbl. [lapazutusMm, koomepamusi, MyTyalu3M,
KOMMEHCAIU3M (KBapTHPAHCTBO, HaxJeOHUYECTBO). AMEHCAU3M, HEHUTpaIn3M.
3HaducHHEC OMOTHYCCKUX B3aMMOJICUCTBHM JUIA CYIICCTBOBAHUS OPTraHU3MOB B
MPUPOIHBIX COOOIICCTBAX.

OKOJIOTUYECKHE  XApAKTEPUCTHKK  monyiasiuuud. (OCHOBHBIE  TOKa3aTesd
NOMYJSIUMNA: YHUCIEHHOCTb, IUIOTHOCTh, POXIAaeMOCTb, CMEPTHOCTh, MPHUPOCT,
Murpauus. JJmnHaMHuKa YHCIEHHOCTH MOIYJISIIUMU U €€ PEryJIsLus.

JemoHcTpauuu:

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, O. ['ekkens.

Tabmuubl 1 cxemsl: kapta «lIpupoansie 30HB 3emin», «Cpeabl oOWTaHUA
opraHu3zmoBy», «®Dortonepuoansm», «llomynsauu», «3aKOHOMEPHOCTH  pOCTa
YHCIICHHOCTH HOYJIAIMU UHPY30pun-Typesbkn», «[lumessie nenum.

JlaGopaTopHbI¢ M NPAKTHYCCKUE PAdOTHI:

JlaGopatopuas pabora Ne 3. «Mopdosioruueckue oCOOEHHOCTH PacTEHUH U3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE UYEPEHKOB
KOJIeycay.

[Ipaktrueckas padora Ne 2. «Iloacd€T MIOTHOCTH MOMYJSIIIUN Pa3HBIX BHJIOB
PAaCTEHUI.
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Tema 4. Coo0mecTBa 1 IKOJOTHYECKHE CHCTEMBbI.

Coo0miectBo opranm3MoB — Owuoneno3. CTpyKTypbl OHOIEHO3a: BUAOBAs,
MpOCTpaHCTBeHHAsi, Tpoduueckas (nuiueBas). Buabl-momunantel. CBsizu B
OUOILIEHO3E.

Dkomoruueckue cuctembl (3kocuctemsl). Ilonsitue o006 dKkocucreMe U
ouoreoneno3e. DOyHKIUOHAIBHBIE KOMIIOHEHTBI  3KOCHCTEMBI:  MPOIYLEHTHI,
KOHCYMEHTHBI, peayleHTsl. KpyroBopoT BelIEeCTB M MOTOK SHEPIUHM B 3KOCHCTEME.
Tpoduyeckue (mumieBsie) ypoBHU 3KocucTeMbl. [InmeBsie nenu u cetu. OCHOBHBIE
MOKa3aTeJid HKOCUCTEMBI: OuoMacca, NPOAYKIUA. OKOJOTUYCCKHE ITHPAMUIBI:
MPOIYKIIUMA, HYHUCICHHOCTH, Onomacchl. CBoOHCTBa HJKOCHCTEM: YCTOHYMBOCTH,
camoperyJisinus, pa3putue. CyKkueccus.

[IpupoaHbie 3KOCUCTEMBL. DKOCUCTEMBI O3EP M peK. DKOCHCTEMAa XBOMHOIO WX
ITUPOKOJIUCTBEHHOTO Jieca.

AHTpONIOTCHHBIC ~ YKOCHCTCMBL. ATPOIKOCHUCTEMBEI. YpO0o3KOCHCTEMBI.
buonornyeckoe u X03IMCTBCHHOE 3HAYCHHIE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (akTop yCTOMUMBOCTU dkocucTteM. CoxpaHeHue
OMOJIOTHYECKOTO pasHOOOpa3us Ha 3emIle.

Yuenue B. W. Bepnaackoro o Owuocdepe. I'panuiipl, coctaB u CTPyKTypa
ouocheprl. Kuboe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OHOChepbl Kak
IJI00AJIbHOM  3KOCHUCTEMBI. J[MHaMHuYecKoe paBHOBECHE M oOOpaTHas CBA3b B
ouocdepe.

KpyroBopoTsl BemIeCTB U OMOTEOXMMHMYECKHE LMKJIBl 3JIEMEHTOB (yriepoja,
a30Ta). 30HATBHOCTH OHnochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3emim. AHTPONOreHHBIC M3MCHCHHS B Ouocdepe.
['1o6anbHbBIE YKOIOTHYECKHE TIPOOTIEMBI.

CocyiecTBoBaHue NpUpoabl U yesoBeuecTBa. CoxpaHeHHe OuMopa3zHooOpazus
KaKk OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBAa PpalMOHAIBHOIO YIIPAaBJICHUS
MPUPOAHBIMA PECypCaMu U WX HUCIOJIb30oBaHUE. JloCTHMIKEHUS OWOJIOTMM M OXpaHa
HPUPO/IBI.

JdeMmoHcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykxaués, B. 1. BepHaackuii.

Tabmmupl u cxemsl: «l[lumeBbie menw», «bUOICHO3: COCTaB M CTPYKTYypay,
«IIpupomnbpic cooOmmectBay, «llenum mwmTaHUSY, «IKOJIOTHYCCKAs MUPAMUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOJIUCTBEHHOTO JiEecay, «IKOocHCTEMa
XBOWHOrO  Jiecay, «bHoleHo3  BogoéMa»n,  «ArporeHo3»,  «lIpumMepHsie
aHTPOITOT€HHbIE BO3/ICUCTBUS Ha MPUPOY», «BaxkHele UCTOUHMKY 3arps3HEHUs
BO3JlyXa W TPYHTOBBIX BOm», «IlouBa — BakHelmiasi cocTaBisitomas Ouocheps,
«DakTopsl nerpagamuu nouBy, «llapHnukoBsiid 3hdexT», «DakTOPBl PATHOAKTHBHOTO
3arpsisHeHust Ouocdepsi», «OOmast crpykrypa Ouochepnl», «PacnpoctpaHeHue
KU3HU B Ouocdepe», «O30HOBBIN dkpaH Ouocheps», «KpyroBopor yriaepoja B
ouocheper», «kKpyroBopot azora B mpupoie».
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ObopynoBanue: Mojenb-ammiukanus «Tunuunsle OUOUEHO3BI», Trepdapuit
«PactutenbHple coOOMIECTBa», KoJuieKiuu «buonenos», «Bpenurenu BakHEHIHX
CEIBCKOXO3SIMCTBEHHBIX KYJIbTYpP», TepOapUU U KOJUICKIUM PACTEHUN U KUBOTHBIX,
MIPUHAJJICKAIINE K Pa3HBIM SKOJIOTHYECKHUM TpYyIIaM OJIHOro Buaa, KpacHas kHura
Poccuiickoit ®enepariny, H300pakeHUs OXpaHIeMbIX BUJIOB PACTCHHH M JKUBOTHBIX.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOT'PAMMDbI
MO BUOJIOI'NN HA BA3OBOM YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

Cormacuo ®I'OC COO, ycraHaBnuBalTcd TpeOOBaHUS K pe3yJbTaTaM
OCBOEHHS 00YYaIOLIMMUCS IIPOTrPaMM CPeHEro o0IIero oopa3oBaHUs: JIMYHOCTHBIM,
MeTanpeIMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIBTATOB OCBOCHUA IIpeaMeTa «buomorus»
BBIJICTICHBI CJICYIONIME COCTABJSIONIME; OCO3HAHME OO0YYaIOUMIMMUCS POCCHUCKOI
IrPaXJaHCKON MACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPENEIIEHUIO, HaJu4uue MOTHBALIU K 00yYEHHIO ouosoruu,
IICJICHANIPABJICHHOC PA3BUTHE BHYTPCHHHX YOCKICHHH JIMYHOCTH Ha OCHOBC
KIIFOUCBBIX IICHHOCTEH W HMCTOPHYCCKUX TPAJUIMK PAa3BUTHSA OHOJOTHYCCKOTO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTHh OOYHYAlOIIUXCA PYKOBOACTBOBATHCS B CBOEH
JESITENbHOCTH [IEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMH, IPHUCYIIUMUA  CHCTEME
OMOJIOTHYCCKOTO  00pa30oBaHMs, HAIMYHAC  DKOJOTHMYCCKOTO  IPABOCO3HAHHS,
CIIOCOOHOCTH CTaBHUTH LICJIH U CTPOUTD KU3HCHHBIC TIIAHBI.

JIudHOCTHBIE PE3ysIbTaThl OCBOCHUS IpeaMera «bHOJIOTHS» HOCTUTAIOTCS B
€AUHCTBE Yy4YeOHOW M BOCIHUTATENBHON JEATENbHOCTM B COOTBETCTBUU C
TPAJIUIIMOHHBIMU POCCUHUCKUMM COLMOKYJIbTYPHBIMU, UCTOPUUECKAMH U JyXOBHO-
HPABCTBCHHBIMH IICHHOCTSIMH, IPHUHATBIMH B OOINCCTBE IIpaBHJIAMH M HOPMaMH
IIOBEJICHUS W CIIOCOOCTBYIOT IIpOIICCCaM CaMOIIO3HAHMS, CaMOBOCIHMTAHUSA M
CaMOpAa3BUTHUA, PA3BUTHs BHYTPEHHEW MO3ULIMU JTUYHOCTH, NATPUOTU3MA, YBAKCHUS
K 3aKOHY W NPaBOMOPSANKY, YEJIOBEKY TpyJa M CTAPIIEMY IMOKOJIEHUIO, B3aHUMHOTO
YBaXEHUS, OEPEKHOTO OTHOIICHUSI K KyJIbTYPHOMY HACJIEIMI0 U TPATULIHUIM
MHOT'OHaIIMOHAJIBHOIO Hapoja Poccuiickon denepanuu, NpUpoAe W OKPYKAIOLICH
cpexe.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUSI yueOHOro npeamera «bronorusy T0IKHBI
OTpaXXaThb TOTOBHOCTh W  CIOCOOHOCTh  OOYYalOMIUXCS  PYKOBOJCTBOBATHCA
chOpPMUPOBAHHOW BHYTPCHHEH IIO3MIIMCH JHUYHOCTH, CHCTCMOHM IICHHOCTHBIX
OpUEHTAllM{,  IO3UTHBHBIX  BHYTPEHHUX  YOEXKACHHH,  COOTBETCTBYIOIIHMX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUCKOTO 0O0INecTBa, pacHiupeHue KU3HEHHOIO
OTBITA U OMNbITA JACATEIBHOCTH B TPOIECCE pPEeaTM3aliid OCHOBHBIX HAaNpPaBIICHUN
BOCITUTATEJILHOM JIEATEILHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxaaHCKOro BOCTIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKTAHCKON MO3UIIMHA OOYYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WI€Ha POCCUICKOT0 OOIIECTRA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX TIpaB U 00s3aHHOCTEH, YBaXKEHHUE 3aKOHA
Y MPABOTIOPS/IKA,;
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TOTOBHOCTH K COBMECTHOM TBOPYECKOH JESITEIBHOCTU MPH CO3JaHUU yueOHBIX
MPOCKTOB, PEIICHHMH y4eOHBIX W  IIO3HABATEJIBHBIX  3a/1a4d,  BBITIOJIHCHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OIPEACATh COOCTBEHHYIO MO3HUIIUIO TI0 OTHOLICHUIO K SIBJICHUSIM
COBPEMCHHOM KU3HU U OOBSICHITH €&;

YMEHHE YUYWUTHIBATH B CBOMX JEUCTBUAX HEOOXOAUMOCTH KOHCTPYKTHUBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMH YOCKICHUSMH, KYJIBTYPHBIMH IIEHHOCTSIMH U
COLUAJIBHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYAHWUYECTBY B IPOILECCE COBMECTHOTO BBHITOJTHEHUSA
y4eOHBIX, IIO3HABATCIBHBIX U  HUCCIECNOBATCIBCKUX — 337ad, YBAXUTCIBHOTO
OTHOIIIEHUS K MHEHHMIO ONMOHEHTOB TPH OOCYXIACHUM CIIOPHBIX BOIMPOCOB
OMOJOTUYECKOTO COACPKAHUS;

TOTOBHOCTH K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh POCCUICKON TPakIaHCKOW HIACHTHYHOCTH, MAaTPUOTH3MA,
YBAXKEHHUS K CBOEMY HAPOJy, HyBCTBA OTBETCTBEHHOCTH nepen PoanHOM, ropaoCTH 3a
CBOM Kpaii, cBOW PoauHy, CBOM S3BIK M KyJbTYPYy, HPOLIJIOE M HACTOSLIEE
MHOI'OHAIMOHAJILHOIO Hapoja Poccuu;

LIEHHOCTHOE OTHOUICHUE K IIPUPOJHOMY HACIICJIMIO W [aMSTHUKAM IIPUPObI,
JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLICHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTHH, TOHUMAaHUS 3HaYEHUsI OMOJIOTUH B TTO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU
YeJIOBEKA M COBPEMEHHOTO O0IIIECTBA;

ujciiHas yOeKIEHHOCTh, TOTOBHOCTh K CIHyKeHHIO H 3ammuTe OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CybOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JIYXOBHBIX ICHHOCTEH POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBCHHOTO CO3HAHUS, STHYCCKOTO MTOBCACHUS;

CIIOCOOHOCTh OIICHMBATh CHTYAIlMI0 M TPUHUMATH OCO3HAHHBIC PCIICHUS,
OPUEHTHPYSACH HA MOPAIILHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYAyIIEro;

OTBETCTBCHHOE OTHOLLICHUE K CBOMM DPOJIMTENSAM, CO3JaHUIO CEMBU Ha OCHOBE
OCO3HAHHOI'O IIPUHATUSA LCHHOCTEH CEMEUHOMN )KU3HU B COOTBETCTBUHU C TPAAULUAMU
HaponoB Poccuu;

4) 3cTEeTHYeCKOr0 BOCMUTAHMS

DCTETUUECKOE OTHOIIEHUE K MHUPY, BKJIOYAs JCTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOMIECTBEHHBIX OTHOILICHUH;

MMOHMMAaHHE IMOLUOHAIBHOTO BO3ICHCTBUS KUBOU IPUPOALI U €€ NEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHMIO B pAa3HbIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
MPOSBJIATH KAYECTBA TBOPUECKON JTMUYHOCTH;
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5) ¢usuyeckoro BOCNUTAHUA, (POPMHUPOBAHMS KYJIBTYPHI 3J0POBbS H
IMOILMOHAJILHOIO 0JIATONOJIyYHS:

NOHMMAaHKE U pealn3alns 3J0pOoBOro u 6e3onacHoro odpaza xu3Hu (370pOBOE
MUTaHuE, COOMI0/ICHUE TUTUCHUUECKUX MPABWI U HOPM, COaJaHCUPOBAHHBIH PEXKUM
3aHATHM W OTHBIXa, peryjspHas (¢u3Mueckas aKTHUBHOCTh), OepeKHOro,
OTBETCTBEHHOTO M KOMTIIETEHTHOTO OTHONICHWS K COOCTBEHHOMY (DHU3UYECKOMY W
MICUXUYECKOMY 3J10POBBIO;

MOHMMAHKWE LEHHOCTH [PAaBWI HWHAMBHUAYAJIbHOTO W  KOJUIEKTUBHOTO
0e30MacHOTO MOBEICHUS B CUTYaIIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIFOJICH;

OCO3HAHHWE TMOCICACTBUN M HENPHUATHUS BPEIHBIX IPUBBIUCK (YHOTpeOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOT0 BOCIIMTAHMS:

TOTOBHOCTE K TPY/y, OCO3HAHHKE IICHHOCTH MacTepCTBa, TPY10JI00uc;

FOTOBHOCThP K AaKTHUBHOW JCATCIBHOCTH TCEXHOJOTHMYCCKOM M COHUAJIBHOHU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSTCIHHO
BBITIOTHATH TAKYHO JEATEIbHOCTD;

WHTEpEC K pa3inuHbIM cepam npodeccroHaTbHONU AEATENbHOCTH, YMEHHUE
COBCpIIATh OCO3HAHHBIM BBIOOp Oyaymieli mnpodeccun W peatn30BHIBATH
COOCTBCHHBIC KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0OOpa3oBaHWIO U C€aMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU;

7) IKOJIOTHY€CKOT0 BOCIIMTAHUA:

HKOJIOTHYECKHU 11€JICCO00Pa3HOEC OTHOIICHUE K MPUPOJIC KAaK UCTOYHHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIICCTBOBAHUSL;

MOBBHIIIIEHUE YPOBHS DKOJOTHYECKOM KyJbTYypbl: MOPUOOPETEHHUE OIbITa
TJTAHUPOBAHUS TTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCJIEACTBAN JJIsI OKPYKAIOIIEH
Cpenbl;

OCO3HAHMC TIIOOAIBHOTO XapaKTepa JKOJIOTHYCCKUX NpoOIeM W myTed HX
pelIeHus;

COCOOHOCTH MCIOJIB30BATh MPUOOpPETaEMble PU U3YYEHUH OMOJOTHUW 3HAHUS
M yMEHHUS TpU  pEHIeHWH  [poOJieM, CBSI3aHHBIX C  pallMOHAIBHBIM
MIPUPOOTIOIH30BAaHUEM (COOIIOACHUC TIPABIII IOBEJICHUS B IPUPOJIC, HATIPABICHHBIX
Ha COXPAHCHUC PABHOBCCHUS B YKOCHUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, OHOCHEPHI);

AKTUBHOE HENPUATHUE JIEUCTBUH, MPUHOCALINX BpEJl OKPYKAIOLIEH MPUPOIHON
cpejie, YMEHHE MPOTHO3UPOBATh HEOJATONPUITHBIE DKOJIOTHUYECKUE TOCHIEACTBUS
MPEANPUHUMAEMBIX JIEUCTBUAN U MPEAOTBPALATh UX;

HalW4yue Pa3BUTOTO HKOJOTMUECKOTO MBILIUIEHUS, SKOJOTHYECKON KYJIbTYpBbI,
OMbITA JEATEIBHOCTH SKOJOTMYECKONW HAMPABICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCA
MMHU B MO3HABATEJILHOM, KOMMYHUKATUBHON U COIMATIBHOUN MPAKTUKE, TOTOBHOCTH K
YYaCTHUIO B MPAKTUYECKOUN JEATEIHLHOCTH SKOJTOTHUYECKOW HAIIPABICHHOCTH;

19



8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIISCTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAIIOTE
KYyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTA B MOJIUKYJIBTYPHOM MHPC;

COBCPILICHCTBOBAHMUE S3BIKOBOM M YHTATEIbCKOW KyIBTYpPHI KaK CpEJICTBa
B3aMMOJICUCTBUS MEXTY JIOABMHU U TIO3HAHUS MUPA,;

NOHMMaHWe CHeUUPUKA OHWONOTMHM KaK HayKd, OCO3HaHus €€ pOoJau B
(OpMHPOBAHUH PALMOHAIBHOIO HAYYHOTI'O MBIIIJIEHUS, CO3JaHUHM LEJOCTHOIO
MIPEACTABICHUS 00 OKpYKaloIIeM MHUpE KaK O CIUHCTBE MPUPOJBI, YelioBeKa U
oOIecTBa, B MMO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUM MpodiieM
COXpaHEHUs! NPUPOAHOTO PAaBHOBECHS;

yOeXKAEHHOCT, B 3HAYMMOCTH OHOJIOTHU [UIsi COBPEMEHHOW ITMBUIIM3AIHU:
oOccCIicucHUsT HOBOTO YPOBHSI Pa3BUTUS MCEAUIIMHBI, CO3JIaHUC MEPCICKTUBHBIX
OMOTCXHOJIOTHIA, CTIOCOOHBIX PEIIATH PECYPCHBIC TPOOJIECMBI Pa3BUTHS YCJIOBCUYCCTRA,
MOWCKA IyTEH BBIXOAA M3 TJIOOAIBHBIX 3KOJIOTMUCCKHX IMpoOIeM U obOecreueHus
nepexoaa K yCTOMUMBOMY Pa3BUTHIO, PALMOHAIIBHOMY HCIIOJIb30BAHUIO MPUPOJIHBIX
pecypcoB U (OPMHUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh, B  TOJYYCHHM OHOJIOTMYCCKUMX 3HAHWA B  IEIIX
MOBBIIMICHUS OOMICH KyJIbTYpbI, CCTCCTBCHHO-HAYYHON TPAMOTHOCTH, KAK COCTABHOM
4acTH (PYHKLMOHAJIBLHON IPAMOTHOCTH 00ydYaromuxcs, GopMupyeMoi Mpu U3y4eHun
OMOJIOTHH,

MOHUMAaHWE CYIIHOCTH METOJOB IO3HAHMS, UCHOJbB3YEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH WCIOJB30BAaTh TMOJydyacMblC 3HAHHWS I aHalu3a W
OOBSCHCHHUS SIBJICHHM OKPY)KAIOIICTO MHUpa M IPOUCXOANUX B HEM H3MCHCHHIA,
YMEHWE JelaTb OOOCHOBAHHBIE 3aKIIOYEHHS] HA OCHOBE HAay4yHbIX (DaKTOB H
MMEIOIIMXCS JAHHBIX C LEJbI0 MOJYYeHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITCJIBHO HCIIOIB30BaTh OHOJIOTHYECKHE 3HAHUSA IS
penicHus MPo0JIeM B PCATIbHBIX KU3HCHHBIX CHTYAIUAX;

OCO3HAHME LICHHOCTH HAy4YHOH JEATEIBHOCTH, TI'OTOBHOCTH OCYLICCTBIISIThH
MPOEKTHYIO M UCCIIEOBATENBCKYIO AEATEIBHOCTh HHIAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTH M CIOCOOHOCTb K  HENpEpPhIBHOMY  OOpa3OBaHHIO H
caMmo00pa30BaHNI0, K AaKTUBHOMY TIOJY9CHHIO HOBBIX 3HAHWW [0 OWOJOTHH B
COOTBETCTBHUH C KHU3HECHHBIMU ITOTPECOHOCTSIMHU.

METANPEIMETHBIE PE3YJbTATDBI

MeranpeaMeTHble pe3ysbTaThl OCBOEHHSA YyueOHOTro mnpenMera «buomorus»
BKJIIOUAIOT: 3HAYUMBbIE Il  (OPMHUPOBAHUS MHUPOBO33PEHHUS  OOy4aArOUIMXCS
MEXAUCHUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHBIE TOHSATHS, OTpPaXarolue
LENOCTHOCTh HAyYHOM KapTHHBI MHpa M CHEUH(PHUKY METOAOB TO3HAHWA,
HCIOJIb3YEMbIX B €CTECTBEHHBIX HaykaxX (BEIIECTBO, DHEPIUd, SBJICHHE, MpPOIIECC,
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CUCTEMa, HAy4HBIA (aKT, MPHHIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCCIIeIOBaHKe, HAOMI0AeHNEe, U3MEPEHNE, SKCTIEPUMEHT U APYTUX), YHUBEPCATbHBIC
yueOHble  AeicTBUS  (ITO3HABAaTENbHbIE, KOMMYHUKATUBHBIC, PErYJIATUBHBIE),
obecneunBawmye (GpopmMupoBaHue (YHKIIMOHANBHON TI'PaMOTHOCTH M COLUAIBHOMN
KOMICTCHIIMY  OOYyYaromMXcs, CIOCOOHOCTH  OOy4aloUMXCsi  HCIOJIB30BaTh
OCBOCHHbBIE MEXIUCLUIUTMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUSA M YHUBEpCAIbHBIC
y4eOHbIE IeMCTBUS B TO3HABATEILHON U COLUUAIIBHON MPAKTHKE.

MeranpeaMeTHbIe pe3ydbTaThl OCBOEHHA MPOrpPaMMbl CPEAHEro  OOILEro
o0Opa3oBaHMsl TOJDKHBI OTPAXKATh:

Osaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU N03HABATEJIbHBIMH
AEeUCTBUAMM:

1) 0a3oBble JIOTHYECKHE TEMCTBUA:

CaMOCTOSITENIBHO ~ (OpMyJIMpOBaTh U aKTyallu3HpoBaThb  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh [IPU OCBOCHWM 3HAHUHW HPHUEMBI JIOTHYECKOIO MbILUICHHUS
(aHanu3a, cuHTE3a, CpaBHEHHUS, Kjaccu(pUKaIMu, 000OIIEeHHS), PACKPLIBATH CMBICI
OMOJOTUYECKUX TMOHATUM (BBIAEIATh MX XAPAaKTEPHbIE MPU3HAKW, YCTAaHABIUBATH
CBSI3U C JAPYTUMU HOHATHSAMH);

OlIPEAENATh UEIH JICATECIBHOCTH, 3aJaBas [apaMeTpbl U KPUTEPHH HX
JOCTHXKEHHSI, COOTHOCHUTD PE3YNIbTATHI AESATENBHOCTH C NOCTABICHHBIMU LIETSIMU;

MCIOJIB30BaTh OMOJIOTMYECKUE MOHSATHS JUIsl OOBSICHEHUS (PAKTOB M SBJIICHHUH
YKUBOW MPHUPOBI,

CTPOUTH JIOTHYECKUE PACCyKJICHUS (MHAYKTUBHBIC, JECAYKTUBHBIE, IIO
aHAJIOTHUH), BBUBIATH 3aKOHOMEPHOCTM M NPOTHUBOPEYHS B PaccMaTPHUBACMBbIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIbI M 3aKIIOYEHUS;

MPUMEHATHh CXEMHO-MOJEINIbHBIE CPEJCTBA JJIsl MPEACTABIEHHS CYLIECTBEHHBIX
CBA3€ W OTHOUICHUH B H3Y4YaEMbIX OHOJIOTHYECKMX OOBEKTax, a TaKkKe
IPOTHUBOPEYHI PAa3HOIO pOJA, BBIABICHHBIX B Pa3JIMYHBIX HHPOPMAIMOHHBIX
UCTOYHHKAX;

paspabaThiBaTh IUIAaH pEIIEHUs OpoOieMbl ¢ y4€TOM aHadu3a HMMEOLIUXCS
MaTepHabHBIX H HEMATepUATIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBbI B JICATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU TI0CIIEACTBUI JACSITCIBHOCTH;

KOOPJIMHUPOBATH U BBHIMIOJHATH pabOTY B YCIOBUSAX PEAIbHOTO, BUPTYAIBHOTO U
KOMOWHHPOBAHHOTO B3aUMO/IEHCTBHUS;

pa3BUBATh KPEATUBHOE MBILIJIEHUE TIPU PEIIEHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCaEA0BATEILCKHIE A€ CTBHS:

BJIa/IeTh HABBIKAMH YYEOHO-MCCIIEOBATEIBCKON M TPOEKTHON NEATENbHOCTH,
HaBBIKAMHM  paspelieHus  npodiieM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATENBHOMY TOUCKY METOJIOB PEHIEHUS MPAKTHYECKUX 3aj1a4, MPUMEHEHHUIO
Pa3aIUYHBIX METOJIOB NO3HAHUS;
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UCIIOJIb30BaTh Pa3IMYHbIC BUBI IEATEIBHOCTY 10 MMOJIYYCHHIO HOBOTO 3HAHMUS,
€ro MHTEPIPETALNHY, TPEOOPa30BAHUI0 U IPUMEHEHUIO B yUEOHBIX CUTYAIUAX, B TOM
YHCIIE TPU CO3AAHUN YUEOHBIX U COLMATBHBIX MPOEKTOB;

(opMHUPOBATh HAyUYHBIH THI MBIIUICHHUS, BIAJACTh HAYYHOM TEPMHMHOJIOTHEH,
KJIIOYEBBIMH MTOHATUSMH U METOJIaMU;

CTaBUTh M (OPMYyIHPOBAaTH COOCTBEHHBIE 3aJaud B 00pa30BaTeIbLHON
JESITEILHOCTH U KU3HEHHBIX CUTYAIlHX;

BLISIBJISITh MPUYMHHO-CIEICTBEHHBIE CBS3M M aKTyaJlM3MpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUs, HaXOJAUTh apTyMEHTHI IS JJOKa3aTelIbCTBA CBOMX
YTBEPKICHUM, 3aJaBaTh MapaMeTPhl K KPUTEPUH PEIICHUS;

aHaJIM3UPOBATh TOJYyYEHHBIC B XOA€ PELICHHUS 3a/1auil Pe3yabTaThl, KPUTHUECKH
OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYaI[UsAM, OLIECHUBATh IPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh 1EJICHAIIPABJIICHHBIM IIOMCK I[IEPEHOCAa CPEICTB U CIOCOOOB
JCHCTBUS B IPOPECCHOHAIBHYIO CPEILY;

YMETh MEPEHOCUTh 3HAaHHWA B TMO3HABATEIBHYIO M MPAKTHYECKYIO 00J1acTu
KHU3HEJCATEIILHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX [IPEIMETOB;

BBIIBUTATh HOBBbIE HJCH, IIPEJIaraTb OPUTIMHAIBHBIC IOJAXOAbl U PELICHHUS,
CTaBUTH MPOOJIEMBI U 3a7a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ uH(popMaumeii:

OPUEHTHUPOBATHCSA B PA3IMYHBIX MCTOYHMKAX MHPOPMALMH (TEKCTE y4eOHOTO
1ocoOMs, HAYYHO-IIOIYJSIPHOM  JHUTEpaType, OHOJIOrMYECKHX  CIIOBapsixX U
CIPaBOYHMKAX, KOMIIBIOTCPHBIX ©a3ax JaHHbIX, B HTepHEeTE), aHaNM3UpPOBATH
WHGOPMAIINIO PA3TUYHBIX BUAOB U POPM NPEICTABICHUS, KPUTUIECKH OLICHUBAThH €€
JOCTOBEPHOCTH U HEMTPOTUBOPEUNBOCTD;

(dbopMyIipoBaTh 3alpOChl U MPUMCHSATH PA3JIMYHBIC METOJbI IIPH IIOWCKE U
orOope Ouosornucckord wHOpMAIMKH, HCOOXOIAUMOW IS BBINOJHCHUS YUCOHBIX
3aj1a4;

npuoOpeTaTh OMBIT  HCMONB30BaHUS  WHGOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIH, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOTO HCIOJB30BaHHUS Pa3TUYHBIX
HIOMCKOBBIX CHCTEM;

CaMOCTOSITCJIFHO ~ BbIOMpaTh  ONTHUMAJbHYIO  (OpMYy  HIPEICTaBJICHUSA
ononornyeckoi nHPopMauu (CXxembl, rpauKH, TUArpaMmbl, TaOIUIIbI, PUCYHKH U
Jpyroe);

MCIIOJIb30BaTh HAYYHBIM SA3BIK B KayecTBE CpEACTBA MNpuU paboTe ¢
Ouonoruueckor uHPOpMalMe: NPUMEHATh XHMHYECKHEe, (PHU3MUYECKHE U
MaTEeMaTUYeCKUE 3HAKHM W CHMBOJBI, (GopMylibl, aOOpeBUaTypy, HOMEHKIATYpY,
MCITOJIb30BAaTh U MPE0OPA30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATJISIHOCTH;

BJIQ/ICTh HABBIKAMHU PACIIO3HABAHUS U 3aIUTHI HHPOpMAIH, HHPOPMAIIMOHHON
0€30MacCHOCTH JTUYHOCTH.
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OBJageHne YHUBEPCAIbHBIMA KOMMYHHKATHBHBIMH /IeiCTBUSIMU:

1) o61eHue:

OCYIIECTBIATH KOMMYHHKAITUU BO BCEX cdepax KU3HU, aKTHBHO y4aCTBOBATH B
Uanore Wi JAUCKYCCHU IO CYIIECTBY OOCYyXJaeMod TeMbl (yMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCUTEIBHO BBINIOJHEHUS IIpEIIaracMoi
3a/1a4uM, YYMTHIBATH MHTEPECHl M COTIACOBAHHOCTH MO3UIUNA APYrUX YYACTHUKOB
JIMANora Wil JUCKYCCUN );

pacmo3HaBaTh HEBepOaJbHBIC CpPEACTBA OOIMIeHHS, TOHMUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, IIPEIITOCHUTIOK BO3HUKHOBCHUSI KOH(MIUKTHBIX CUTYallui, YMCTh
CMSATYATHh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHUS W B3aUMOJICUCTBUSA, MOHUMATh
HaMEPEeHUS APYTUX JIOJEH, MPOSABIATh YBOKUTEIHLHOE OTHOIICHHE K COOECETHUKY U
B KOPPEKTHOM PopMe HGopMyTupoBaTH CBOU BO3PAKCHHUS;

pPa3BEPHYTO M JIOTMYHO H3JIararb CBOKO TOYKY 3PEHHUSI C UCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHas 1esITeJIbHOCTh:

MOHVMMATh W HCIOJIb30BaTh IMPEUMYIIECTBA KOMAHJIHOW W WHIMBUAYaTbHOU
paboThl TIpHU pEIICHUU OMOJOTUYECKOW MPOOJIEMBbI, 0OOCHOBBIBATH HCOOXOAMMOCTD
MIPUMCHECHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHS MPU PEIICHUH YICOHON 3a/1a4H;

BHIOUpATh TEMATUKy M METOJbI COBMECTHBIX JEUCTBUUH C Y4E€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXK/10T0 YJIeHA KOJIJIEKTUBA;

NpUHUMATh  1EJW  COBMECTHOW  JEATENIbHOCTH,  OpPraHU30BbIBaTh U
KOOPJMHHUPOBATH JCUCTBUA 1O €€ JIOCTHKCHUIO: COCTaBJIATH IUIAH JCUCTBUH,
pacupeneiiiaTh poyid ¢ Y4ETOM MHCHUH YYaCTHHKOB, OOCYXIAaTh pPE3yJIbTAThI
COBMECTHOM padoThI;

OLICHUBATh KaYeCTBO CBOETO BKJIaJa M KaXKJOTO y4aCTHHKA KOMaHAbl B OOLIWI
pe3yNbTar 1o pazpaboTaHHBIM KPUTCPHUSIM;

1pe/uiarartb HOBBIC IIPOEKTHI, OLECHHUBATh MHJIEH C [IO3UIMM HOBH3HBI,
OPUTMHAIIBHOCTH, [IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTHBHOE CTPATETMYECKOE TOBEICHUE B  Pa3IMYHBIX
CUTYyalUsX, TPOSIBISATh TBOPUECTBO U BOOOpaKeHUE, ObITh HHULIUATUBHBIM,

OBJageHne YHUBEPCAIBHBIMH PEryJISSTUBHBIMHA ACHCTBUHAMM:

1) camoopranm3amnus:

MCIOJIB30BaTh OMOJOTHYECKUE 3HAHUS JJIsl BBISIBJICHUS MPOOJIeM U UX PEIICHUs
B )KU3HEHHBIX U YUE€OHBIX CUTYyAIUsX;

BHIOMpATh Ha OCHOBE OHOJIOTMYECKUX 3HAHUN TIEJIEBbIE U CMBICJIOBBIC
YCTAHOBKH B CBOMX JICUCTBUAX M MOCTYINKax IO OTHOLIEHUIO K >KUBOU HOPHUPOJE,
CBOEMY 3/I0POBBIO U 3/IOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITEJTbHO OCYIIECTBIIATh T03HABATENILHYIO JICATEIbHOCTh, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 33/laud B 0Opa3oBaTEIbHOMN
JEATEIbHOCTH U )KM3HEHHBIX CUTYaIUSX;
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CaMOCTOATEIIBHO COCTABIIATH IUIAH PEHICHUS MPOOJIEMBbI C YYETOM UMEIOIIUXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTEHUH;

J1IaBaTh OLICHKY HOBBIM CHTYAILUsM;

pacHmpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX IIPEIITOUYTCHHUIA,

JienaTh OCO3HAHHBIA BBHIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a
pelenue;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

crioco6cTBOBaTH (POPMHUPOBAHHIO U MIPOSBICHHUIO ITHPOKOH 3PYIUILIMU B Pa3HbIX
o0JacTsAX 3HAHUN, MOCTOSIHHO TIOBBIIIATH CBOM 0Opa3oBaTCIBHBIM M KYJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPO.Ib:

JIaBaTh OLICHKY HOBBIM CHTYAallMsIM, BHOCHTb KOPPEKTHBBI B JCATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIIAM;

BJIAJICTh HABBIKAMH TIO3HABATCIHLHON pediieKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JICUCTBUM W  MBICIMTEIBHBIX IIPOLECCOB, WX pPE3yJIbTATOB U OCHOBAHWW,
WCIOJIB30BaTh MPUEMBI pePEeKCUH ISl OLEHKH CHUTyalWd, BbIOOpAa BEPHOIO
pereHus;

YMETh OLICHHBATh PHUCKUM M CBOCBPEMEHHO IIPUHMMATh PELUICHUA M0 HX
CHUIKCHHUIO;

MPUHUMATE MOTUBBI W ApPryMEHTHl APYTUX TMPHA AHAIU3E PE3YJbTaTOB
NEATEIBHOCTH;

3) npuHATHE ce0d M APYrUx:

MPUHUMATH CCOsl, IOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apPryMEHTBl JAPYTHX IIPU aHAIN3E PEe3YyJIbTaTOB
JEATENBHOCTH;

MPU3HABATH CBOE MPABO U NPABO IPYTHUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MU € IIO3ULMH JIPYTOro YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATHI

[IpeamerHpie pe3ynbTaThl ocBocHUs nporpamMMmbel COO mno Owuosorum Ha
0a30BOM ypOBHE BKJIIOUAIOT CrielH(puUecKue Jsi yueOHoro npeaMera «buosorus
Hay4YHBIC 3HAHUSA, YMEHHUS W CIOCOOBI JACHCTBUH 1O OCBOCHHIO, WHTEPIPETAIUHA U
npeoOpa30BaHUI0 3HAHUM, BUABI JACATEIBHOCTH TO MOMYYEHHUIO HOBOTO 3HAHUS H
MPUMEHEHUI0 3HAHWM B PA3JHYHBIX YUEOHBIX CHUTYalMsIX, a TaKKe B pPEabHBIX
KU3HCHHBIX CHTYaIlMsSX, CBSA3aHHBIX C OwWojoruei. B mporpamMmMe mnpeaMeTHBIC
pe3yabTaThI MPEACTABICHBI 10 TOJaM 00yYCHHUS.

[IpeameTHBIE pe3yabTaThl OCBOCHHS ydeOHOTO mpenmera «buomorus» 6 10
Kllacce NOIIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHWK O MECTE W POJM OHOJIOTMH B CHCTEME HAyYHOTO
3HAHHS €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUHOM
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KAPTUHBI MHUPA U HAYYHOTO MHUPOBO33PCHUS, O BKIIAJEC POCCUICKUX U 3apyOEsKHBIX
yuEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH, (PYHKIIMOHATBHON TPaMOTHOCTH Y€JIOBEKA
JUISl peLIEHUS AKU3HEHHBIX 33a4;

YMEHUEC PpACKpBIBATh COJICp)KaHUE OUOJIOTMUCCKUX TEPMHHOB U IIOHATHMA:
’KU3Hb, KJIETKa, OPTaHU3M, MeTaboIM3M (0OMEH BEIIECTB M MPEBPAICHUC YHEPTUH),
roMeoctas  (caMoperyisiiusi), ypOBHEBasl  OpraHu3alusi  KUBBIX  CHCTEM,
CaMOBOCIPOU3BEACHHUE (PEMPOAYKLHS), HACIEACTBEHHOCTb, U3MEHYHUBOCTb, POCT U
pa3BHUTHE;

YMEHUC H3Jaratb OWMOJOTHYECKUE Teopuu (KJICTOYHAs, XpPOMOCOMHas,
MyTallMOHHAsl, IICHTpajbHas TOrMa MOJICKYJIsipHOii Ouosorun), 3akonsl (I'. Menpaens,
T. Moprana, H. U. BaBunoBa) m ydeHus (0 LEHTpax MHOrooOpasus u
MPOUCXOKICHUS KynbTypHbIX pacTenuid H. Y. BaBuioBa), onpenensiTb rpaHUlibl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHHE BIAJECTh METOJIaMH HAYYHOTO I103HAHHUS B OHMOJIOIMH: HAOJIIOJICHUE H
OIMCAHUE JKUBBIX CHUCTEM, IIPOLIECCOB M SBJEHUM, OpraHu3auys U IPOBEICHHE
OMOJIOTHYECKOTO IKCIEPUMEHTA, BBIABHKEHUE THIIOTE3bI, BBISIBICHUE 3aBUCHUMOCTH
MEXIY MCCIECAyEMbIMH BEIUYMHAMH, OOBSICHEHHE MOIYYEHHBIX pE3yIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX IIOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JEJIaTh BbIBOJIbI HA
OCHOBAHHUH I10JyYEHHBIX PE3YJIHTATOB;

YMEHHWE BBIACIATH CYIIECTBEHHBIE NPU3HAKA BHPYCOB, KJIETOK MPOKAPUOT H
JYKapHOT, OJHOKJETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
npoleccoB: OOMEHAa BELIECTB M IPEBpAIIEHUS SHEPrHH B KIETKe, (OTOCHHTE3a,
IUIACTUYECKOTO M JHEPreTUYECKOr0 OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OILUIOJIOTBOPEHUS,  PAa3MHOXKECHMS,  MHAMBUAYAJbHOIO  Pa3BUTHs  OpraHu3Ma
(oHTOTEHER);

YMEHWE TPUMEHATH MOJIYUYEHHbIE 3HaHUA [ OOBSICHEHUS OMOJOTHMYECKHX
IIPOLIECCOB WU SIBJICHUW, JUISL NPUHATHA IPAKTUYECKUX PCIICHUH B IOBCEIHEBHOU
KHU3HH C LEIbl0 obecricueHUs OC30IIACHOCTH CBOETO 3/0POBbS U 3JI0POBbSA
OKPY>KaIOIKX JIIOJICH, COOJIIOJICHUS HOPM I'PAMOTHOTO IIOBEICHHS B OKPY’KaroILCH
NPUPOAHON cpefie, NOHMMaHHE HEOOXOJMMOCTH HCHOJIb30BAHUS JOCTHKEHUN
COBPEMEHHOM ounonoruu 10§ OMOTEXHOJIOTUH TUTSt PaLOHAIBHOTO
IIPUPOAOIIOIb30BaHHS;

YMEHHE PELIATh 3JIEMEHTAPHbIC TCHETUYECKUE 3a[a9l HA MOHO- Y JIMTUOPUIHOE
CKpENIMBAHUE, CLEIJIEHHOE HACJEJI0BAHNUE, COCTABIATH CXEMbl MOHOTHOPHIHOIO
CKpENIMBAHUS JUIsl MPE/ICKA3aHUS HACIETOBAHUS MPU3HAKOB Y OPTAHU3MOB;

YMEHHUE BBINOIHATE JA0OpATOPHbIE M TIpPaKTHUYECKHUE pabdoThl, COONIOAATH
nmpaBuiIa npy padoTe ¢ yaeOHBIM U 1abOpaTOPHBIM 000PYTOBAHHUEM;

YMEHHE KPUTHYECKM OILICHHBAaThb M  HWHTEPIPETHPOBATH HHOOPMALHIO
OMOJIOTHYECKOTO  COJIEpKAHUS, BKIIOYAIOIIYIO  TICEB/IOHAYYHBIE 3HAHUS U3
pasTUYHBIX HMCTOYHHUKOB (Cpe/iCTBA MaccoBOM MHGOpPMAIMH, HAYYHO-TOIYJISIPHBIE
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MaTepHaibl), JTUYCCKUE aCIEKThl COBPEMCHHBIX HCCICAOBAHUM B OHOJIOTUH,
MEIUITNHE, OMOTEXHOJIOTUH;

YMEHHE CO3aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHNs, 0000IIast
OMOJOTHYCCKYIO0 HHPOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO UCIIOIB30BATh
MOHATUHHBIN anmapaT OHOJIOTHH.

[IpenmeTHBIe pe3yabTaThl OCBOCHHUS ydeOHOTOo Tmpenmera «buomorwus» 6 11
Kj1acce AOJKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE W POJIM OUOJOTHH B CHUCTEME HAy4YHOIO
3HAHMS €CTECTBCHHBIX HAayK, B (POPMUPOBAHUU COBPEMECHHOM €CTECTBCHHO-HAYUYHOU
KapTUHBI MHUpPA U HAYYHOTO MHPOBO33PCHUS, O BKJIAJEC POCCUICKUX U 3apyOCsKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH, (DYHKIIMOHAIBHON IPaMOTHOCTH YEIIOBEKa
JUISL pEIICHUs] JKU3HEHHBIX 33]1a4;

YMEHUC paCKPBIBATh COJCPKaHUEC OMOJIOTUYCCKUX TCPMUHOB M TIOHATUMN: BUI,
MOMYJISAUA, TCHO(MOHJ, 3BOJIONUUS, JBIXKYIIME CHIBl ((aKTOpbI) IBOJIOIHH,
MIPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHJ000PAa30BAHUC, IKOJIOTHYCCKUEC (DAKTOPHI,
HKOCHUCTEMA, MPOAYLIEHThI, KOHCYMEHTBI, PEIYLEHTHI, LIENH MUTAHUS, YKOJIOTHIecKast
nupaMuia, GuoreoieHo3, onocdepa;

YMEHHUE H3j1aratb Onojorndeckue Teopuu (dBomonuonHas teopust Y. Jlapsuna,
CUHTCTHYCCKAsi TCOPUsI JBOJIIONHH), 3aKOHBI W 3aKOHOMCPHOCTH (3apOIBIIMICBOIO
cxoncta K. M. bapa, uepenoBanus INIaBHbIX HAPABJIEHUN U IMyTel 3Bomonnu A. H.
CeseproBa, yueHus o ouochepe B. U. BepHanackoro), onpenensth I'paHUIbl HX
MPUMEHUMOCTH K )KHUBBIM CHUCTEMAM;

YMEHHUC BIQJCTh METOJAMH HAYyYHOIO MO3HAHUA B OWOJIOTHH: HAOJIOJCHHUC U
OIIMCAHUE JKUBBIX CHUCTEM, IIPOLECCOB M SIBJIICHUI, OpraHu3alys U IPOBCICHHUE
OMOJIOTHYECKOTO 3KCIEPUMEHTA, BBIJIBUKEHUE THUIIOTE3bI, BBIABICHUE 3aBHCUMOCTH
MEXJly HCCIEIyEMbIMU BEIUYMHAMH, OOBICHEHUE TMOJYUYEHHBIX PpPe3yJIbTaToB,
HCIIOJIb30BAHHBIX HAYYHBIX IIOHSATUN, TEOPUN U 3aKOHOB, YMEHHUE JEJIaTh BHIBOJIbI HA
OCHOBAHHUH II0JIyYCHHBIX PE3YJILTATOR;

YMEHUC BBIJICISATh CYHICCTBCHHBIC TPU3HAKM CTPOCHUS OHMOJIOTHYCCKUX
OOBbEKTOB: BHJAOB, MOMNYJSALMH, NPOAYIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB,
OMOreolEHO30B M DKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB:  HACJIEICTBEHHOU
M3MEHYHUBOCTH, €CTCCTBCHHOI'O OTOOpa, BHA000pa30BaHHUs, IIPUCIIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHSI HKOJIOTHYCCKUX (haKTOPOB HA OPTaHU3MBI, IICPCHOCA BEIICCTB
Y TTIOTOKA DHEPTUHU B DKOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOECH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Orochepe;

YMEHHUE TPUMEHSATh TMOJYUYEHHbIC 3HAHUS JUISI OOBSCHEHHS OUOJOTHYECKUX
MPOLECCOB W SIBICHUW, ISl NMPUHATHA NPAKTUUECKUX PEIICHUWH B IMOBCEIHEBHOU
KU3HH C LeTbl0 obecreueHus O€30MacHOCTH CBOETO 370pPOBbS W 3/10POBbS
OKpPYXAIOLIKX JIFOJIEH, COONTI0IEHUST HOPM T'PaMOTHOTO TOBEACHHS B OKpYKarolllen
MPUPOAHOH cpefie, MOHMMaHWE HEOOXOJUMOCTH HCIONb30BAHUS JIOCTHIKEHUH
COBPEMEHHOM OMOIIOTHH [IJIS1 PAIIMOHATIFHOTO MPUPOIOTIONH30BAHUS;
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YMEHHUE pelIaTh dJCMCHTapHbIC OMOJIOTHYECKUE 3aJjauM, COCTaBIATh CXCEMbI
MepeHoca BeIeCTB U SHEPTUH B IKOCHCTEMAaX (1IeNU MUTaHuUs ),

YMEHHE BBIMOJHATH JIabopaTopHble U TpaKTUYeCKue padoThl, COOII0aTh
IIpaBUJIa TIpH paboTe ¢ YUCOHBIM U TaOOpaTOPHBIM 000PYIOBAHHUEM;

YMEHUC KPUTHYCCKHM OIICHMBaTh M  HUHTCPIPETHPOBATH  HH(MOpPMAIUIO
OMOJIOTMYECKOTO  COACPKAHMs, BKIIOYAIOUIYI0O IICEBAOHAy4YHbIE 3HAHUA M3
Pa3sTUYHBIX WCTOYHHUKOB (CPE/ICTBA MAacCOBOM HMH(pOPMAIMH, HAYYHO-TIOMYIJISIPHBIE
MaTepualbl), paccMaTpUBaTh rino0anbHbIe JKOJIOTUYECKHUE npoOJIeMbl
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO [TO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBCHHBIC MMChbMEHHBIC U YCTHBIC COOOIICHUs, 000011as
OHMONOTHYECKYIO0 HH(POPMALIMIO U3 HECKOJIBKUX UCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
NOHATHWHBIN anmapar OHOJIOTHH.
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AW -

Ne m/m

TEMATHYECKOE IIVTAHUPOBAHHUE
10 KVIACC

HanMenoBaHnue pa3genoB H TeM

NporpaMMsl

buonorus xak Hayka

7KuBbIEe CUCTEMBI U UX OpraHU3aLus
XHUMHUYECKUHN COCTaB U CTPOEHUE KIIETKH
Ku3HenesaTenbHOCTh KIETKU

Pa3zMuoxeHue u WHAUBUAYAJIBHOC PAa3BUTHUC
OpPraHu3sMoB

HacnenctBeHHOCTh M1 KBMEHYUBOCTH
OpraHu3MOB

Cenexuust opranu3mMoB. OCHOBBI
OHOTEXHOJIOTUU

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOEPAMME

KoandyecTBo 4acoB

Bcero

A\ 0 == DN

34

KonTrpoabHbie IIpakTnueckne

padoThl padoThl
0.5
1
1
E5
2
2 4

28

DNeKTpoHHBIEe (HM(PPOBEHIE)

o0pa3oBaTeJbHBIE pecypChl

https://m. edsoo.ru/IBLOH548U
https://m. edsoo.r/5ST7SVKFTX
https://m.edsoo.rt/YTLWWIJEO
https://r.edsoo.ru/MEETZ2D71

https://m.edsoo.r/GFOWIA7C9

https ://m. edsoo.rt/ONPNXJ7X6

https://r.edsoo.ru/2EY34NEHR

https://rn.edsoo.ru/FDBOSR36J



HaunMmeHnoBaHue pa3genoB U TeM
Ne n/m
NpPOrpaMMBI

DBOIIOLIMOHHAS OMOJIOTHS

Bo3HUKHOBEHHUE U pa3BUTHE KU3HU HA
3emite

Opranusmsl U OKpy»Xarolas cpena
Coo01iecTBa M KOJIOTHYECKHUE CUCTEMBbI
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOEPAMME

11 KVIACC

KoandyecTBo 94acoB

KonTpoabHbie
Bcero
padoThl
9
9
5
9
2
34 0

29

IIpakTuyeckue

padoThI

0.5

2.5

DNeKTpoHHBIe (HU(PPOBHIE)

o0pa3oBaTelbHBIEC pecypcChl

https://rn.edsoo.nl/7F6RIZROH
https://rn.edsoo.nl/OFLS81YB5

https://in.eds00.ni/XNFOD96AA
https://r.edsoo.ni/ WXWAVSS56F
https://m.edsoo.nl/T3R3FWNON



Tema ypoka

buoinorus B cucreme Hayk

MeToapl TO3HAHUS KUBOM
npupobl. [IpakTnyeckas
pabota Ne 1 «Mcnons3oBaHue
Pa3IMYHBIX METOJIOB IPU
W3YYCHUU OMOJOTHUECKUX
00BEKTOBY

buonornyeckue CUCTEMBI,
MPOLIECCHI U UX U3YUYEHUE

XUMHUYECKUN COCTaB KJIETKU.
Bogna u MmuHepanbHbIe cOoJn

benku. CoctaB u ctpoeHue
0enKoB

depMeHTH — OMOoJIOruYecKue
Katanu3aTopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue
KaTaJIUTUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe
aMuJIa3bl UK KaTajaasbl)»
VYraesoasl. JIummnasl
Hyxnennossle kuciaotel. ATO

HcTopust 1 MeTOIbI U3yUEHUS
kietku. Kinerounas teopust

IHOYPOYHOE IINTAHUPOBAHHUE

KoandyecTBOo 4acoB

Bcero

1

10 KVIACC
KonTrpoabHsbie IIpakTnueckne
padoThl padoThl

0.5
0.5

dara

H3yYeHU s

3.09

10.09

17.09

24.09

1.10

8.10

15.10
22.10

5.11

DaeKTpoHHBICe NUPPOBBIE

o0pa3oBaTelIbHbIC pecypChl

https://rn.eds0o0.ru/02T4D IUIS

httos://m.edsoo.ru/GAB23 860 W

https://m.edsoo.ru/A7VOYD215

https://m.edsoo.ruw/L1 7LIS90V

https://r.edsoo.ru/V33JINUW5SW

https://rn.edsoo.ru/VBPPPBGCD

https://rn.edsoo.rt/OJ7NFITIS
https://rn.edsoo.rt/ WOELRA9B3

https://rn.edsoo.r/JXOMIJOGM3



10

11

12

13
14

15

16

17

18

19

Knerka kak OCJI0CTHAA KHUBas
CUCTEMA

CtpoeHue 3yKapuoTHYeCKOi
knetkn. JlaboparopHas
pabota Ne 2 «M3yuenue
CTPOEHMS KJIETOK PACTEeHUH,
KHBOTHBIX, TPHOOB U
OakTepuit IO MUKPOCKOTIOM
Ha FOTOBBIX
MHUKpOIpernapaTax 1 ux
OITUCAHUE»

OOMEH BEIIECTB WIH
MeTadoIu3M

dotocuHTe3. XEeMOCHHTE3
DHepreTHuecKuit 00MeH

JKu3HEHHBIN ITUKIT KJICTKH.
Jenenue knetkn. Muros.
JlaGopatopHnas pa6ora Ne 3
«Habmonenne MuTo3a B
KJIETKaX KOHYMKA KOPEeIIKa
JyKa Ha TOTOBBIX
MUKpOIIpenapaTax»»

Buocunres Oenka. Peakmus
MaTPUIHOTO CHHTE3a

Tpancnsaus — OHOCUHTE3
Oenka

Hexnerounsie popMbl KU3HH
— BUPYCHI

@DopMbI pa3MHOXKEHUS

31

0.5

0.5

12.11

19.11

26.11

3.12
10.12

17.12

24.12

14.01

21.01

28.01

https://m.edsoo.ra/XDCLRAF 10

https ://m.edsoo.m/KZ01 WSLJY

https://m.edsoo.ru/LOB3I13XYZ

https://rn.edsoo.rm/V882FDGSF
https://m.edsoo.ru/T2LVIES3L

https://r.edsoo.ru/CO INPWLF4

https://r.edsoo.ru/540F4L77W

https://m.edsoo.rt/ TFDKDDWWM

https://in.edsoo.rt/9PGSSFAJB

https://in.edsoo.r/2JLXB4AOR



20

21

22

23

24

25

26

OpraHu3MOB
Metio3

OO0pa3oBaHKe U pa3BUTHE
MIOJIOBBIX KJIETOK.
OnogoTBOpeHHE.
JlaGopatopnas pabota Ne 4
«HM3yueHune crpoeHus
MIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»

WNHnuBuayanbHOE pa3BUTHE
OpraHu3MOB

I'enernka — Hayka o
HACJIEICTBEHHOCTH U
HU3MCHUYHNBOCTHU

3aKOHOMEPHOCTHU
HACJIeIOBaHUS PU3HAKOB.
MonorubpumHoe
CKpeIBaHKE

JlurubpuaHOe CKpelnrBaHue.
3aKOH HE3aBUCHUMOTO
HACJIeIOBaHUS PU3HAKOB

CuerieHHOE HaclieJOBaHUE
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yIbTaToB
MOHOTHUOPHIHOTO U
TUTHOPHUTHOTO CKPEIIUBAHMUS
y 1p030(UIIBl HAa TOTOBBIX
MHUKpOIpenapaTax»

32

0.5

0.5

4.02

11.02

18.02

25.02

4.03

11.03

18.03

httDs://m.edsoo.m/5SNUXKO0X86

https://m.edsoo.r/C29L4DXB8

https://m.edsoo.r/MA4TSLSAD

https://m.edsoo.rt/HESOD768U

https://m.cdsoo.r/YYO SGOWI2

https://m.edsoo.rt/ YSNANO65V

https://m.edsoo.ru/P2S05ZGN2



27

28

29

30

31-32

33

34

Eeneruxka nomna.
Hacnenosanue npu3Hakos,
CIEIJIEHHBIX C II0JIOM

M3MeHYMBOCTb.
HenacnencrBennas
M3MEHUYMBOCTh. JlabopaTopHas
pabota Ne 6. Uzyuenue
Moau(pUKAITMOHHON
W3MEHYUBOCTH, MOCTPOCHUE
BApUALIMOHHOTO Psijia U
BAPUALIMOHHOUN KPUBOI»

Hacnencreennas
M3MEeHYUBOCTb. JIabopaTopHas
pabota Ne 7. «Ananm3
MYTalMi y Jpo30(Quisl Ha
TOTOBBIX MHKpPOIpenaparax»
Eenernka yenoBeka

PesepBHbIii ypok. O6001mIeHNE
no Teme «HacneacTBeHHOCTD
M U3MEHYHBOCTD
opranu3moBy». Cenekuus Kak
Hayka u npouecc. BIIP
MeToabl U TOCTHKCHUS
CEJICKLIUU PACTCHUN U
JKMBOTHBIX

buorexHonorus kak orpacib
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB

34

0.5

0.5

33

25.03

8.04

15.04

22.04

29.04

13.05

20.05

https://r.edsoo.ru/3GYGVATYM

https://m.edsoo.m/M3MHUK2VV

https://m.edsoo.rt/VWT70DZ8R

https://rm.edsoo.rt/XU9SFS3GA

https://rn.edsoo.r/E2IXRS2EB
https://r.edsoo.ru/3128P3L98

https://rn.edsoo.ru/JSK306W0J

https://m.edsoo.rt/TAKI9E62K



11 KVIACC

KoanuecTBo yacoB

Tema ypoka KonTpoabHbie IIpakTuyeckue
Bcero
padoThl padoThI

DBOJIIOINASA U METOIBI €6
U3YUYCHUS

Hcropus pa3sutus
NPEJCTaBICHUI 00 IBOJIIOLUH

MuxkposBoronus 1

[Momynsust Kak >eMeHTapHast
€IMHHLIA BU/A U HBOJIIOLIH.
JlaGopatopHnas padorta Ne 1
«CpaBHeHHUE BUI0B 110
MOP(OJIOTHUECKOMY
KPUTEPHUIO»

JIBUOKyIUE CUTIBI

(31eMeHTapHbBIe (HAKTOPHI) 1
HBOJIIOLIUU

EcrecTBenHslIif 0T00p 1 €ro
bopmbl

PesynpraTs! 3BOIIOLUY:
MIPUCTIOCOOJIEHHOCTD
OpPraHU3MOB U
BUI000pa30BaHueE.
JlaGopatopnas pabota Ne 2 1 0.5
«Ornucanue

PUCTIOCOOIEHHOCTH

OopraHusMa u eé

OTHOCHUTEJIBHOT'O XapaKkTepa

34

Jdara

H3y4YeHUS

3.09

10.09

17.09

24.09

8.10

15.10

DaeKTpoHHbIe NUGPOBHIE

o0pa3oBaTelbHBIE pecypcChl

https://tn.edsoo.r’ 6KWO9IKBKU

https://m.edsoo.r/OSWC47SSX

https://m.edsoo.ru/TOFAUEAZP

https://r.edsoo.ru/D3UCLTSOF

https://m.edsoo.ru/3EF[6CNOWI

https://rn.edsoo.r/DY32BUDOO

https://r.edsoo.rt/ WAJHSTLOB



10

11

12

13

14

15

16

17

18

19

Hanpasnenus u mytu
MaKpO3BOJIIOLUHI

HeoOpaTtuMocTh 3BOTIOIUH

Ucropus xu3nu Ha 3emiie u
METO/IbI €€ N3YUECHUS

I'nnoressl NIPOUCXO0XKIECHUS
KU3HU Ha 3emiie

Pa3Butune xu3Hn Ha 3eMIIe 1O
JpaM U nepuoaam

OCHOBHBIE 3Tanbl SBOIOIHNH
PaCTHTEIHHOTO U KUBOTHOTO
mupa. [Ipaktrueckas padota No
1 «MI3yueHune uCcKomaeMbIx
OCTaTKOB PaCTEHUU U
KUBOTHBIX B KOJUICKIIHSX)
CoBpeMeHHas cucreMa
OpPraHUYecKOro Mupa
DBOJIIOMS YEI0BEKa
(anTpomoreHes)

JIBmkymue cuibl (hakTopbl)
aHTPOTIOTeHE3a

OCHOBHBIE CTAMH IBOJIOIUH
YeNoBeKa

UYenoBeueckue packl U
MPUPOJIHBIC aJaNTAIUN
YeNoBeKa

PesepBHbIit ypok. O6001meHNE
o TemMe «BO3HHUKHOBEHHE U

35

0.5

22.10

5.11

12.11

19.11

26.11

3.12

10.12

17.12

24.12

14.01

24.12

21.01

https://rn.edsoo.rw/PIIFIOY V3
htt» s //m.edsoo.m/CLA9VCSJJ

https://m.cdsoo.rw/MJYY IMVX7

https://rm.edsoo.rt/EKNHXBOS2

https://rn.edsoo.r/ECINSTF62

https://rn.edsoo.ruw/7KILYOSCT

https://r.edsoo.rt/ WSEXNIY AK

https://m.edsoo.rt/ADV3JERUE

https://rn.edsoo.r/D7JZMBYPO

https://m.edsoo.ru/14G19M04K

https://rn.edsoo.rt/XL70KC5PK

https://in.edsoo.rt/R6L7VY2GB



20

21

22

23

24

25

26

27

28
29

pa3BUTHE KHU3HHU HA 3eMIIe»
DKoorus Kak Hayka

Cpensl oOuTanus u
IKOJIOTUYECKHUE (HaKTOPBI

AbuoTtnueckue (HaKTophl.
JlaGopatopnast pa6ora Ne 3.
«Mopddonoruyeckue
0COOEHHOCTH pacTeHUN U3
pa3HBIX MECT OOUTAHUS.
JlaGopatopHnast pabora Ne 4.
«BnusiHHE cBETa HA POCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

buotnyeckue (akrops

DKOJIOTHYECKUE
XapaKTEePUCTUKU TOMYJISILIUH.
[Tpaktuyeckas pabora Ne 2
«IToacuér MmIoTHOCTH
MONYJISIUUNA pa3HbIX BUIOB
pacTeHun»

Coob1iecTBa OpraHu3MoOB —
O1o1IeHO3

DKOJIOTUYECKUE CUCTEMBI
(aK0CHCTEMBI)

OCHOBHBIE MTOKa3aTeNH
IKOCHCTEMBI. JKOJIOTUYECKHUE
nupamubl. CBOMCTBa
skocucteMm. Cykieccus
[TpupoaHbIe 3KOCUCTEMBI

AHTpOHOFCHHLIC OKOCHCTCMBI

36

0.5

0.5

28.01

4.02

11.02

18.02

25.02

4.03

11.03

18.03

25.03
8.04

hllos://m.edsoo . K46 KON56 1

https://m.edsoo.rt/DCOIEUICY

https://r.edsoo.rut/G7NF3P INM

https ://m.edsoo.rt/A6ZEMGNOR

https://m.edsoo.ru/X42J6ABRN

https://m.edsoo.r/0T2K1 PNGZ

https://m.edsoo.ru/S ILIRWZMR

https://m.edsoo.rt/NSTEWOGPE

https://rn.edsoo.rt/ WIDMMUBCS5
https://r.edsoo.rt/ WRS65U3WC



30

31

32

33

34

buocdepa — rmobdanpHast
9KOCHCTEMA 3EMIIU
3aKOHOMEPHOCTU
CylIecTBOBaHUS 6uochepbl
YenoBeuecTBO B buochepe
3emiu

CocyuiecTBOBaHUE IPUPOBI U
YeJIoBeYeCTBa
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IIPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIbHOM IIPOT'PAMMBI

10 KJIACC

Kon
NMPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBIC Pe3YyJbTaTbl OCBOCHUSA OCHOBHOH
06p330BaTeJIbHOﬁ NMporpamMmMmal CpeIHETO 06]1161"0 06pa30BaHI/IH

C¢hopMHUPOBAaHHOCTE 3HAHUK O MECT€ M POJH OHOJOTHH B CHCTEME HAYYHOTO
3HAHHUS ECTECTBEHHBIX HAyK, B (hOPMHUPOBAHHU COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTUHBI MHPA W HAYYHOTO MHPOBO33PEHHS; O BKJIAAC POCCHUCKUX H
3apyOCKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE OWOJIOTHH; (YHKIHOHAIBHON

I'PaAMOTHOCTH YC€JIOBCKA JJId PCIICHUS ) KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJIEp)KaHUE OWOJIOTMYECKUMX TEPMHUHOB M ITOHSTHUM:
KU3Hb, KJETKAa, OpraHusM; Merabonu3M (0OMeH BelleCTB U MpeBpalleHue
SHEPruu), roMeocTa3 (caMoOperyisius), YpOBHEBas OpraHu3allls >KUBBIX
CHUCTEM, CaMOBOCIIPOU3BE/ICHHE (petrpotykius), HACJIE/ICTBEHHOCTD,

N3MCHYUBOCTL, POCT U PAa3BUTUC

VYMenue wuzsiaraTh OMOJOTHYECKHE TEOpuU (KJICTOUHAS, XPOMOCOMHAs,
MyTanuoHHas ), 3akoHbl (I'. Mennens, T. Moprana, H.W1. Bapunosa) u yueHus
(0 ueHTpax MHOTOOOpa3Hs M TPOUCXOXKJEHHUS KYIbTYpHbIX pacTeHuil H.U.

BaswiioBa), onpe/eaTh I'paHullbl UX IIPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BJIaACTh METOAAMH HAYYHOI'O TIO3HAHUA B OHOIOrUU (Ha6J'IIOI[eHI/Ie u
OMUCAHUC KUBBIX CUCTCM, MPOLCCCOB 1 SIBHGHI/IfI; opraHu3zanys U OpOBCACHUC
OHOJIOrUYCCKOro OKCIICPUMCHTA, BBIIBHKCHUC THITIOTC3bI, BBISABJICHUC
3aBUCHUMOCTH MEXKAY HUCCIICAYEMBIMU BCJIUYUHAMMU, 00BsACHeHHE MOJIYYECHHBIX
PE3YIbTATOB, UCIIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB; YMCHHE

ACIaTh BbIBO/JALI HA OCHOBAHUU MOJTYYCHHBIX pe3y.HI)TaTOB)

YMeHHe BBIICIATH CYNIECTBEHHBIC MPU3HAKH BUPYCOB, KJIECTOK MPOKAPHOT U
3yKapuoT, OJHOKJIETOUHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB; OCOOEHHOCTH
npoleccoB 0OMEHA BEILECTB U MPEBPALlEeHUs SHEPTHU B KIEeTKe, (POTOCHHTE3A,
IUTACTHYECKOTO M 3HEPreTUYecKOro oOMeHa, XeMOCHHTE3a, MUTO3a, Melo3a,
OIUIOJIOTBOPEHHUS], PA3MHOKECHUS, WHIMBHJyaIbHOTO Pa3BUTHUs OpraHrn3ma

(oHTOTCHE3)

YMeHue npUMEHATh MOJIy4YeHHbIE 3HAHUS A OOBACHEHUS OMOJOTMYECKUX
NPOIIECCOB W SABJICHMM, JUIsl TMPHHITHS TPAKTHHYECKUX PEHICHUH B
NIOBCEAHEBHOM )XKM3HU B LENsAX obecrieuennss 6€30MacHOCTH CBOCTO 310POBbS U
30pOBbs OKPY’KAIOLIUX JIOACH, COONMOACHNS HOPM IPAMOTHOTO TOBEACHUS B

OKPY>KaIOIICH MPUPOTHON cpefie; MOHUMaHUE HCOOXOUMOCTH HCIOMB30BAHMS
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JOCTHUXKCHUI COBPEMEHHON OMOIOTMH M OMOTEXHOJOTHH ISl PAllMOHAIBHOTO

IIPUPOIOIIOIIb30BAHUS

VYMenue pemarb AJEMCHTapHBIE TIEHETMYECKHE 3aJadyd  Ha MOHO- U
JUTHOPHIHOC CKPCINMBAHHE, CLCIIJICHHOE HACICIOBAHUE; COCTABISATH CXEMBI
MOHOTHOPHAHOTO CKPEITUBAHUS JJIA MpeacKa3aHusl HACIeIOBaHHS MPHU3HAKOB

y OpPraHu3MOB

VYMeHHe BBIIIOJIHATH na60paTopHHe H IIPAKTHYCCKHEC pa6OTBI, CO6J'II-O,I[aTL

MpaBuja MpH padoTe ¢ y4eOHBIM H JIA0OPaTOPHBIM 000PYIOBAHHEM

YMeHHe KpUTHUYECKH OLICHHBaTh W HHTEPIPETUPOBATH  HMH(POpMaLUIo
OMOJIOTUYECKOTO COICPKAHUSA, BKIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHHS W3
pasnuuHbIX ucTouHUKOB (CMMU, HayuHO-1IONY/ISIpHBIE MAaTepHallbl); STHYECKHE
acleKTbl  COBPEMEHHBIX  HCCIEIOBaHMA B OWOJIOTMM,  MEIULIMHE,

OUOTEXHOIOTHUA

10

YMeHue co3/1aBaTh cOOCTBEHHBIE TUCEMEHHEIE U YCTHBIC COO6H_I€HI/I$I, 060611_[85{
6I/IOJIOFI/I'-I€CKYI-O I/IH(bOpMaLII/II-O N3 HCECKOJIBKMX HCTOYHHMKOB, TIPaMOTHO

UCII0JIb30BaTh IOHATUHHBIN arnapar OHoJIoruu

11 KVIACC

Kon
NMPoOBEpPSIEMOr0
pe3yJbTara

[IpoBepsiemble NpeIMETHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
00pa30BaTEeJbLHOM IIPOrPAMMBI CpelHero 00mero odpa3oBaHusi

ChopMupoBaHHOCTH 3HAHUN O MECTE U POJTU OWOJIOTHU B CHCTCME HAYYHOTO
3HAHUSI €CTECTBCHHBIX HAayK, B (JOPMHUPOBAHWU COBPEMECHHON CCTCCTBEHHO-
HAy4YHOU KapTHUHBI MUPA U HAYYHOT'O MHUPOBO33PEHHS; O BKIAJe POCCHIHCKUX
U 3apyOexHBIX YYEHBIX-OHONOTOB B pa3BUTHE OMONOTHU; (PYHKIIHMOHATBHON

TPaMOTHOCTH HCIOBCKA IJIs1 PCHICHUA KM3HCHHBIX 3a/1a4

YMeHue packpbIBaTh COJEpKaHue OMOJOTMYECKUX TEPMHUHOB M TOHSATHI:
BWJI, TOMYNSNMs, TE€HOPOHJ, SBONIONMS, MABWXKYIHME CcuUibl ((paxTopsl)
IBOJTIOLIUH, PUCTOCOONIEHHOCTh OpPraHM3MOB, BUA000pa3oBaHue,
9KOJIOTUUECKUE  (DAKTOpBI, 3KOCHUCTEMA, MPOAYLEHTBl, KOHCYMEHTHI,
PEAYUEHTHI, LEMU MUTAaHUS, DHKOJIOTMYECKas MNHpamMuaa, OHOTeolleHO3,

ouocdepa

YMenue wusznarate OHMOJOTHYECKME Teopuu (IBOJIOLKOHHAS Teopus U.
JlapBHHa, CHHTETHUECKash TEOPHUS DBOJIONNHN), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoactsa K.M. bapa, uepeioBanus 1J1aBHBIX HAIPaBICHUHN H
nyreit aBomtonuu A H. CeBepuosa, yuenust o 6uocdepe B.M. Bepraackoro),

ONMPCACIIATh I'PaHUIBI UX MPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIaicTh METOIaMH HAYYHOTO TTO3HAHUS B OMONOTHH (HAOJIOICHHE U
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OIMMCAHUC JKUBBIX CHUCTCM, IIPOHCCCOB U HBJ’IGHHfI; opranus3anuss ¢
IIPOBCACHUC OHOJIOrHYCCKOTO OKCIICPUMCHTA, BBIABUXXCHUC THIIOTC3BI;
BBIABJICHUEC 3dBUCHUMOCTH MCIKAY HCCICAYCMBIMH BCIHMYMHAMH, OOBSICHEHHE
MMOJYUYCHHLIX PE3YJIbTATOB, HCIIOJB30BAHHBIX HAYYHBIX HOHSITPII;'I, TeOpI/Iﬁ u

3aKOHOB; YMCHHUC ACIIATH BLIBOAbI HA OCHOBAHHWHW NNOJTYHYCHHBIX p€3YHLTaTOB)

VYMeHHe BBIIENATh CYILECTBEHHBIE IPU3HAKU CTPOEHUS OHONIOTHYECKHX
00BCKTOB: BUJIOB, MOIYISIHUHA, TPOIYLHEHTOB, KOHCYMEHTOB, PEAYLCHTOB,
OMOTeOLICHO30B M 3IKOCHUCTEM; OCOOCHHOCTH IIPOLIECCOB HACIICACTBEHHOM
U3MEHUYUBOCTH, €CTECTBEHHOI'O otoopa, BUJ000pa30BaHus,
NpUcHocOoOJIEHHOCTH OPraHU3MOB, ACHCTBUS JKOJOTMYECKUX (AKTOPOB Ha
OpraHu3Mbl, IIEPEHOCAa BELIECTB M IIOTOKA JBHEPrUM B 3KOCUCTEMAX,
AHTPOIIOICHHBIX U3MEHEHUN B 3KOCHCTEMAX CBOCH MECTHOCTH, KPyrOBOPOTA

BEIIECTB U OHOTeOXMMHUYECKUX IIUKIOB B OHocdepe

YMeHue MpUMEHATH MOMyYeHHBIE 3HAHUS Ui OOBSCHEHUS OHONOTHYECKHX
IPOLIECCOB W  SABJICHUH, U1 TIPUHATUS [PAKTUUYECKUX pEIICHHH B
IIOBCE/IHEBHOM XU3HU B LENsIX o0ecrieueHuss 0€3011aCHOCTH CBOEIO 37[0POBbsI
U 3/0pOBbS OKPYXAIOUIMX JIIOJCH, COOIIO/ICHHS HOPM TPaMOTHOTO
HOBE/ICHHUs] B OKPY)KaroIlel MPUPOJHOH cpele; MOHMMaHHe HEOOXOJUMOCTH
HCTIONIb30BaHUs JTOCTI)KEHHH COBPEMEHHOH OWOJOTHH IS PalOHAIBHOTO

IIPUPO/I0TI0JIB30BAHUS

YMeHue pemaTs 3JICMCHTAPHLIC OHOJIOTHYECKHE 3aJaul, COCTABJIATH CXCMBEI

IIEpEHOCa BEIIECTB U SHEPIUU B IKOCUCTEMAX (I1I€TTH ITUTAHMUSI)

YMeHue BBINOTHATH J1a0OpaTOPHBIE M MpaKTUHECKUE PaboThl, cOOMI0NATh

npaBuiia Ipu paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYA0BAHHEM

YMeHue KpUTHUECKH OIICHMBaTh U HHTEPIPETHPOBATH HHPOPMAIIIIO
OHOJOTMYECKOro COJIEP/KaHUs, BKJIIOYAIOIIYIO IICEB/IOHAYYHBIE 3HAHUS W3
pa3auuHbix  HcTouHHKOB (CMU, HayuyHO-ONyAsipHBIE  MaTepHallbl);
paccMaTpuBaTh INOOANbHBIE 3KOJMOTHYECKHE MPoOJieMbl COBPEMEHHOCTH,

(hopMUPOBATH MO OTHOIICHUIO K HUM COOCTBECHHYIO TIO3UIIHIO

10

YMeHue cosnaBaTh COOCTBEHHBIE IHChMEHHBIE W YCTHBIE COOOIIECHUS,
00ob6urast OWoIOTHYCCKYI0O HMHGPOPMAIMIO W3 HECKOJBKHX HWCTOYHHUKOB,

TpaMOTHO HCIIOJB30BATH MMOHATHHHBIN armapar ouosIorun
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INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIJACC

Kon

ITpoBepsieMblii 3J1eMEHT COACPKAHMS

1

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoit npupozae. Pons Ouonorunu B GOpMHUPOBAHMN COBPEMEHHOM

HayYyHOM KapTUHBI Mupa. CucteMa OMOIOTHYEeCKUX HayK

1.2

MeToabl TO3HAHUS KUBOU NPUPOIEI (HabI0AeHUE, SKCIICPUMEHT, ONUCAHUE, H3MEPCHHE,

KJ'IaCCI/I(bI/IKaHI/IH, MOACITHUPOBAHUC, CTATUCTUYCCKAsL 06pa60TKa I[aHHBIX)

JKuBble cHCTEMBI 1 HX OopraHu3anus

2.1

JKuBsie cuctemsbl (OHMOCHCTEMBI) KakK MpeaMeT u3ydeHus onomaorund. CBOHCTBA OHOCHUCTEM

U UX pazHooOpasue

2.2

YPOBHI/I OpraHusanmu OHOCHCTEM: MOJ'ICKyanpHO-reHeTI/I‘leCKI/II‘/JI, KJ'ICTOLIHBII‘/'I,

OpraHM3MEHHBIN, O YJIAIIMOHHO-BUIOBON, IKOCUCTEMHBIN, OrochepHbIi

XMUMHUYECKHH cocTaB U CTPOCHUE KIICTKH

3.1

XUMHUYECKHH COCTaB KJICTKH. XUMHYECKHE JJICMCHTBLI: MAaKpO3JICMCHTHI,
MHKPOIJICMCHTEL. Boaa U MUHCPAJIBHLIC BCIICCTBA. (DYHKIII/II/I BOJABI W MUHCPAIBLHBIX

BelecTB B kieTke. [Tojiepxanue 0cMOTHYECKOTO Oaanca

3.2

benxu. CocraB u crpoeHue 0enkoB. AMMHOKHMCIOTHI — MOHOMEpHI OeikoB. HezameHnumbie
U 3aMEHUMbIE AaMUHOKHCIOTBL. AMUHOKHUCIIOTHBIN COCTaB. YPOBHHU CTPYKTYpBl O€IKOBOM
MOJIEKYJbl  (MEepBUYHAas, BTOPUYHAsA, TPETUYHAas M YETBEPTHUYHAs CTPYKTYpa).
Xumudeckue cBoiicTBa 6enkoB. buonornueckue GpyHKIN OCIKOB.

@depMeHThl — Ouosornyeckue kartanuzaropbl. CTpoeHue (QepMeHTa: aKTHUBHBIM IEHTD,
cyoctpatHas creuuduuHocTs. KodepmenTsl. Butamuupel. OTiauuus (EepMEHTOB OT

HEOPraHHMYECKUX KaTaJIn3aTOpPOB

33

YraeBoapl: MOHOCaxapuabl (INI0K03a, pubo3a U Ae30Kkcupr003a), Jucaxapuibl (caxaposa,
JaKTO3a) ¥ Moaucaxapuasl (Kpaxmal, TIMKOTeH, LelIiono3a). buomorndyeckue GhyHKIHU
YIJIEBOIOB.

Jlununel:  Tpurnuuepuabl, crepousisl, Qochomunuasl. ['mapodunbHO-ruapodoOHEIE
cBoiicTBa. buonornyeckue ¢yHkMM TMNUA0B. CpaBHEHHE YIIIEBOAOB, OEIKOB U JIUNUIO0B

KaK HCTOYHHKOB SHEPIUH

34

Hyxnennossie kucnorel: JIHK 1 PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX KHCIIOT.

Crpoenue u ¢pyskiun JTHK. Crpoenne u pynknun PHK. AT®: ctpoenue n pyHkIuu

3.5

[Mutonmorusi — Hayka o kieTke. Kiterounas reopusi. MeTopl H3ydeHUS KIETOK

3.6

Knerka kak menoctHas sxuBas cuctema. O0Iue NpU3HAKH KIETOK: 3aMKHYTas HapyXKHAs

MeMmOpaHa, monekyibl JIHK kak renerudeckuii anmapar, cucteMa cuHTe3a 6eka

3.7

Tunel Kk7E€TOK: HSyKapuoTHdeckass W rnpokapuornueckas. OCOOCHHOCTH CTPOCHUS

npokapuoTuueckor kieTku. Kierounas crenka Oaktepuil. CTpOCHUE DYKapUOTHUCCKOM
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k7eTKd. OCHOBHBIC OTIMYMS PACTUTEILHON, )KHBOTHOH M TPUOHON KICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBlI KJIETOK — KIIETOYHAs CTEHKA, MNIMKOKANHUKC, UX (YHKIUH.
[Mnasmaruueckas MemOpaHa, e€ cBoiicTBa M (QyHKuuH. lluromnasma u €€ OpraHOMABL
OpnomeMOpaHHBIC OpPraHOMIbl KJICTKH: SHIomIa3marudeckas cerb (OIIC), ammapar
l'onsmxu, nu3zocoMel. IlomyaBTOHOMHBIE OpPraHOMABI KJIETKH: MUTOXOHIPHH, TUIACTHIBL.
[TpoucxoxxaeHre MUTOXOHIpUN U TutacTul. Bumel mnactun. HememOpaHHble opraHousl
KJICTKH: PUOOCOMBI, KICTOYHBIA IICHTP, PECHUYKH, XIYTHKH., DYHKIMH OpPraHoHU0B

KieTku. Brirouenus

3.9

Sapo — perynaropHslil neHTp KieTkH. CTpoeHHE aapa: siiepHas 000JI04Ka, KapHolulasma,

XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI

3.10

TpaHCIIOPT BEIIECTB B KIIETKE

X{I/ISHCHeﬂTeHBHOCTB KIICTKH

4.1

OO6MeH BemiecTB, WIM MeTaboOMM3M. AccHUMHIANMS (IUTACTHYSCKHA OOMeH) H
JUCCUMIIIALIUA  (9HepreTuyeckuii oOMeH) — JBE CTOPOHBI €AMHOrO Tpollecca
MeTtabomm3ma. Tunbel oOMeHa BelecTB: aBTOTPOGHBIM M rereporpodusiii. Poub

¢dbepMeHTOB B 0OOMEHE BEIIECTB U LIPEBPAIICHUY SHEPTUHU B KIIETKE

4.2

®otocunte3. CperoBass u TemHOBas ¢a3pl QorocunTe3a. Peaknum QorocuHTE3A.
DddextuBHOCTE hoTOCUHTE3a. 3HAUCHUE (OTOCHHTE3a JUIS XXHU3HU Ha 3emiie. BrusHue
YCIIOBUM cpedbl Ha (POTOCHHTE3 M CIOCOOBI MOBBIILIEHUS €ro MPOAYKTUBHOCTH Y
KYJIBTYPHBIX PACTeHUH.

XeMOCHHTE3. XEMOCUHTE3UPYIONHE OakTepuu. 3HAUCHUEC XEMOCHHTE3a JUJIS KU3HH Ha

3emiie

4.3

DHepreTUyeckuii oOMEH B KJIEeTKe. PacinenyieHue  BEIICCTB,  BBIACIICHHUC W
AKKyMYJIUPOBaHHE SHEPrUM B KIJIETKe. ODTalbl 3HepreTudyeckoro obOmeHa. [nukomnus.
bpoxenne u ero Buzael. KuciaopogHoe OKHCIEHHE, WM KIETOYHOE JbIXaHHE.

D hEeKTUBHOCTH YJHEPreTUICCKOTO 0OMCHA

4.4

Peakiun marpuuHoro cuHre3a. l['eHermueckas unHdopmanus u JHK. Peammsamus
reHeruyecko uHpopManum B KieTke. ['eHeTMueckni KO M €ro CBOICTBa.
Tpanckpunims — wmarpuunblii  cuHte3 PHK. Tpancnsiuss — OuocuHTe3 Oenka.

KOI[PIpOBaHI/IC aMMHOKMCIIOT. Poab pI/I6OCOM B OHOCHHTe3e OeaKka

4.5

Heknetounsie ¢opMbl u3HM — BHpychl. lcropus oTkpbiTuss Bupyco (.U.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS H JKU3HCICATEIBHOCTH BUPYCOB. baktepuodaru.
bonesHn pacreHuii, KUBOTHBIX WM 4YCIIOBEKA, BBI3bIBA€MBIE BUpycamu. Bupyc
umMmyHodepuiuta denoBeka (BUY) — BozOyaurens CIIMJla. Tlpodunaktuka

pactpoCTpaHCHUS BUPYCHBIX 3a00CBaHUMA

Pa3sMHOXEHME ¥ HHIMBUYAIbHOE PAa3BUTHE OPTraHU3MOB

5.1

KneTouHslii 1Mk, Wiau KU3HEHHBIM 1ukn kiaeTku. Mutepdasa m murto3. Ilporieccsl,
nporekaiomue B unHrepdasze. Perumkaumss — peaknms matpuynoro cuuresa JHK.

CrpoeHue XxpoMocoM. XpOMOCOMHBINH HAOOP — KapHOTHIl. JIUTUIOWAHBINA U TarIouIHBIH
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xpoMmocomubie Habopbl. XpomaTuibl. LluTONmoruueckre OCHOBBI PAa3MHOXKCHUS U
WHAWBUYAIBHOTO Pa3BUTHS OPTaHU3MOB.
Henenune xmetkm — muto3. Craguum murtoza. [Ipoueccel, npoucxonsdiine Ha pa3HBIX

CTaJus1X MHUTO34d. bromorn4yeckuii CMBICIT MHTO3a

5.2

@opMbl  pa3sMHOKEHUS OpTraHU3MOB: Oecrmojoe u mojoBoe. Buapl Oecnonoro
pa3MHOXKEHHUA:  JelleHWe  HaJaBoe, I[OYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
clopooOpa3oBaHue, BeEreTaTMBHOE pa3sMHokeHue. lckyccTBeHHOE —KIIOHHpOBaHME

OpraHu3MoOB, €ro 3HAaUYCHUC U1 CCICKIUN

53

[TomoBoe pazMHOXKEHUE, €TI0 OTIUYUS OT OECIOJIOTO.
Meito3. Ctanun merosa. Ilponecchl, mpoucxoadimue Ha cTagusx Menosa. IloBeneHue

XpoMocoM B Meio3ze. KpoccuHrosep. buonoruueckuid CMbIC U 3HAYEHHUE MEH03a

54

['ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10IOBBIE JKeNe3bl:
CEMEHHHUKM U suyHuKW. OOpa3oBaHHe M pa3BUTHE MOJOBBIX KJIETOK — TaMeT
(ciepmaro3ou;i, AWICKICTKA) — cIepMarorene3 U oorcHe3d. OCOOECHHOCTH CTPOCHHS

STAIEKIICTOK U criepmaTo3onioB. OrtoorBopenue. [lapreHorenes

55

UupmBunyanbinoe pazsuTHe (OHTOrEHE3). IMOpPHOHAIBHOE pa3BHUTHE (DMOpPHUOTCHE3).
Otanbl  3MOPHOHAJILHOIO  Pa3BUTUS Yy  IIO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE,
racTpynsauus, opraHoreses. IlocTaMOpuoHanbsHOe pa3BUTHE. TUIIBI TOCTIMOPHOHATBHOTO
pasBUTHA: OpAMOe, HETIpsAMoe (IMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPTaHU3MOB,;
(dakTopbl, CITOCOOHBIE BHI3bIBATH BPOXK/IEHHBIE YPOJICTBA.

Poct u pazsutue pacteHuil. OHTOreHe3 IBETKOBOI'O pacTEHUs: CTPOESHUE CEMEHU, CTaIUU

Pa3BUTHA

HacnencTBeHHOCTL M U3MEHUHUBOCTh OpraHu3mMoOB

6.1

[Ipeamer u 3amaunm reHeTuku. VcTtopus pa3BUTHA TeHETUKH. BKiag pOCCHHCKUX H
3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETHKU. MeTOMbl TeHEeTHKU (THOpUAONOTHYECKUid,
[IUTOTEHETUYECKHUH, MOJNEKYISPHO-TeHEeTH4YeCKUil). OCHOBHbIE TEHETUHYECKUE MOHSITHSL.

I'eneTnueckas CUMBOJIMKA, UCIIOJIB3YCMas B CXCMax CerHII/IBaHI/II\/’I

6.2

3aKOHOMEPHOCTH  HAclIEJ0BaHMSI  NPU3HAKOB, ycTaHoOBIeHHble I. MeHaenem.
MonorubpuaHoe ckpeniyBaHue. 3akoH eAMHO0Opa3us THOPHUIOB MEPBOrO MOKOJEHHUS.
[IpaBuiio TOMUHHPOBaHUS. 3aKOH paclIEIUIeHHs MPU3HAKOB. ['UIMOTe3a YHCTOTHI ramer.
[TostHOE M HEMOJIHOE TOMUHUPOBAHMUE.

JluruGpunHoe  ckpelMBaHME. 3aKOH HE3aBUCHMOIO  HAClIEJIOBaHMS  MPU3HAKOB.
[{uTOoreHETHYECKHE  OCHOBBI ~ AWTHOPUIHOTO  CKPCIIMBaHUA.  AHAIU3UPYIOLICE
ckpemuBanue. lcnonb3oBanue aHANUM3UPYIOLIETO CKPCIUMBAHUS JUISl  ONPEIACICHUS

TEHOTHIIA 0COOU

6.3

CuerulenHoe HacieAoBaHME Tpu3HakoB. Pabora T. Moprana 1o CUHEIUICHHOMY
HACJICIOBAHMIO TCHOB. HapyleHue cuemiucHust T'eHOB B PE3YyAbTATC KPOCCHHIOBEPA.
XpOMOCOMHasI TCOPHs HACIEACTBEHHOCTH. [ eHeTHYEeCKHEe KapThl.

I'enernka moua. XpOMOCOMHO€ OIIPCACIICHUC T10JIa. AyTOCOMbI H IIOJIOBBIC XPOMOCOMEI.

43




I'omorameTnnic u IreTCporaMeTHbIC OPraHUu3MBL. HaCHG,Z[OBaHI/Ie IIPU3HAKOB, CHCIICHHBIX

C I1I0JIOM

6.4

WN3meHunBOCTb. BHabl HM3MEHUMBOCTH: HEHACJICACTBEHHAs W HACIEeACTBeHHas. Poub
Cpeasl B HEHACICICTBEHHOW M3MEHYMBOCTH. XAapaKTCPHUCTHKA MOIU(PUKAITMOHHON
V3MEHUYMBOCTH. BapuallioHHBIN psia M BapuauuoHHas KpuBasd. HopMma peakuuu npusHaka.
KonnuecTBeHHBIE M KAuyeCTBEHHBIE IPU3HAKM W HMX HOpMa peakuun. CBolcTBa

MOIU(PUKAITMOHHON U3MCHUHNBOCTH

6.5

HacnenctBeHHas, Wiu reHOTUNHMYECKas, U3MEHUUBOCTh. KoOMOMHATHBHAS N3MEHUNUBOCTb.
Meiio3 ¥ TOJIOBOI MpoOLEcC — OCHOBa KOMOMHATUBHOW HM3MEHYHMBOCTH. MyTaruoHHas
u3MeHuUnBOCTh. Knaccudukanus MyTaiyii: reHHble XpOMOCOMHBIE, TeHOMHBIE. HacToTa U
OpUYMHBl  MyTauuid. MyrtareHHple (akTopbl. 3aKOH TOMOJIOTHUECKHX pPsIOB B

HacsieacTBennoi n3Menunsoctyu H.M. Basuiiosa

6.6

I'enetuka denoBeka. Kapuotun denoBeka. OCHOBHBIE METOJIbI T€HETHKH YeJOBEKa:
FCHCAIOTUYCCKUHN, OJIM3HEIOBBIM, MUTOTCHCTUYCCKUN, OMOXUMUYCCKUAM, MOJICKYJIAPHO-
reHeTudeckuii. COBpPEMEHHOE OIPE/ICIICHUE TCHOTHUIIA: TIOJTHOTCHOMHOE CEKBEHUPOBAHUE,
TEHOTUIIUPOBaHUE, B TOM uuciae ¢ nomomplo I[lllP-ananuza. HacioencTtBeHHbIE
3a0ojleBaHUs ~ 4YelloBeKa:  TIeHHble  Ooje3Hd, OOJe3HM ¢ HacCIeACTBEHHOM
MPEAPACIIONONKEHHOCTRIO, XPOMOCOMHBIC 00s1e3Hu. COMaTUYECKME M T'CHEPATUBHBIC
myTaruu. [IpuanUne 370poBOro o0pasa Ku3HH, IMArHOCTUKHY, TPO(PIIIAKTUKY U JICHCHUS
FeHEeTHYECKUX  OoJe3Hell. MeauKo-TeHeTHYeCKoe  KOHCYJIbTHpOBaHHUE. 3HaueHHe
METUIIUHCKOM T€HETHKH B MPEJOTBPAIICHUM W JICYCHHH TE€HETHYECKHX 3a00JeBaHHMM

YCJIOBCKA

Cenekius oprann3mMoB. OCHOBBI OMOTCXHOIOTHH

7.1

Cenekius Kak Hayka W Tpoliece. 3apokICHHUE CETICKINU U qoMectukanus. ¥Yuenue H.U.
BaBunoBa o 1ieHTpax MpOUCXOXKICHUS U MHOrooOpa3usi KyJbTypHBIX pacTeHUl. LleHTpsl

MPOUCXOXKIACHUA JOMAITHUX KHUBOTHBIX. COpT, nmopojaa, mraMm

7.2

CoBpeMEHHbBIE METO/BI CEICKIMU. MaccoBbli U MHIMBU/YAIbHBIH OTOOPHI B CENEKIINU
pacTeHUHd U KUBOTHBIX. OlLlEHKa 3KcTepbepa. bIM3KOpOACTBEHHOE CKpPELIMBAHHE —
uHOpuAuHT. YUncras nuHug. CKpeluBaHUe YHUCTHIX TUHUH. ['ereposuc, win rudpugHas
cuna. Heponcreennoe ckpemniuBanne — ayropununr. OtnanénHas ruOpuausamms u eé
ycnexu. MICKyCcCTBEHHBIN MyTareHe3 M NOJy4eHUE MOJHUIUIONIOB. JJOCTHIKEHUS CENEKIINU

pacTeHul, >)KUBOTHBIX U MUKPOOPIaHU3MOB

7.3

buorexHosorust kak orpacib Ipou3BojacTBa. ['€HHas HMH)KEHepusl. JTalbl CO3JaHMS
pexomOunantHo JIHK w Ttpancremnsix opranusmoB. Kierounas umXeHepHs.
Knerounsle KyabTypbl. MUKPOKIOHAIBHOE pa3sMHOKEHHME pacTeHud. KioHupoBaHwue
BBICOKOIIPOJYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX  OPraHM3MOB.  OKOJOTHYECKHE U

ytuyeckue npodaemsl. [MO — reneTnuecku MOAN(PUIUPOBAHHBIC OPTaHU3MbI
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11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

DBOMIOUOMHAA OUOIOTHS

1.1

DBOIIIOIIMOHHAS TCOPUs U € MECTO B OMOJIOTHUH.

CBugerenscTBa IBOMIOLUH. [la€oOHTONOTHYECKHUE: TOCICIOBATCIBHOCTD  TOSBICHHS
BUJOB B MaJE€OHTOJIOIMYECKOH JIETONMHCH, NepexoaHble (opmbl. buoreorpaduueckue:
CXOACTBO M paznmmune (ayH U (IOp MATEPUKOB M OCTPOBOB. DMOPHOIOTUYCCKHUE!
CXOACTBA M pa3nuuyus SMOPUOHOB pa3HBIX BHIOB I03BOHOYHBIX. CpaBHUTENBHO-
AHATOMHYCCKUE: TOMOJIOTHYHBIC, AHAJOTHYHBIC, PYJUMMCHTAPHBIC OPTaHbl, ATaBU3MBEI.
MonexkynspHO-OMOXHUMUYECKHE: CXOACTBO MEXAHU3MOB HAcJEeICTBEHHOCTH M OCHOBHBIX

METa0OJIMYCCKUX MyTEH Y BCEX OPTaHU3MOB

1.2

OpomtonmonHas teopuss Y. Japsuna. IlpeanochUlkM BO3HMKHOBEHMS JIapBUHU3MA.
JBIOKyIlMe CHIBI 3BOJIOLNMM BHAOB MO JlapBUHY (M30BITOUHOE pPa3MHOXKEHHE MpHU
OIPaHUYEHHOCTH PECYPCOB, HEOIPeACAEHHAs U3MEHYMBOCTh, O0pb0a 3a CyILECTBOBAHHUE,

€CTECTBEHHBIN 0TOOD)

1.3

Cunrerudeckas Teopust sBomonuu (CTD) U 0OCHOBHBIE €€ MOI0KeHU. MHKPOIBOIOLIUS.

HOHYJISIIII/ISI KakK ¢ JMHHUIAa BUJa U 3BOJIFOIINN

1.4

Jemwxymme cwibl ((pakTopbl) DBOIIONUH BUJIOB B NpUpoJic. MyTallMOHHBIA MPOIECC U
KOMOHMHATHBHAs U3MEHUMBOCTh. llomynauuoHHbIe BOJNHBI U apeld renos. Mzonauus u
murpanus. EcrectBensblii orbop — wHampasusiomui  Qakrop odBosonun. DPopmbl
€CTECTBEHHOT'0 0TOOpA.

[TpucnocoOaeHHOCTh OPraHU3MOB Kak pe3ynbTat 3Bosonun. [Ipumepst npucnocobnenuii
y OpraHu3MOB. ApoMop(h 036l U HIMOAJANITALIIH.

Bun wn BunooOpazoBanue. Kpurepuu Buaa. OcHOBHble (GOpPMBbI BUA000pa30BaHMS:

reorpacbnqecxoe, SKOJOTHYCCKOC

1.5

MaKPOBBOJ'H-OI_II/ISI. cDOpMI:I DBOJIFOIINH: d)HHeTH‘{eCKaH, JAUBEPICHTHAsA, KOHBCPIrCHTHAs,

napajuiensHas. Heo6paTuMocTh 3BOMIOIMU

Bo3HUKHOBeHUE U Pa3sBUTHEC KU3HU HA 3emie

2.1

JloHayuHBIE IPEACTABIECHUA O 3apOKACHUH XU3HU. HaydHble TUIIOTE3bl BOSHHKHOBEHHS
KU3HH Ha  3emuie:  abWoOreHe3 W MaHClIepMus.  XUMHYCCKash — OBOJIOIMSL.
OKCIIEpUMEHTAJIbHOE [OATBEPXKICHUE XUMUYECKOH sBomouud. HawanbHble 3Tans
ounonoruueckont spomtoruu. I'mnoresa PHK-mupa. [lepBble KIETKM M MX DBOJIOLHS.

@OpMHUPOBAHUE OCHOBHBIX I'PYILI )KMBBIX OPraHU3MOB

2.2

Pa3Bute >xu3HM Ha 3emiyie 1o 3paM u uepuopaMm. Karapxeil. Apxelickas u
npoteposoiickas dpel. [laneo3zoiickas »>pa u ¢€¢ nepuoabl: KEMOPUHUCKUI, OPJIOBUKCKHIA,

CUIIypUHCKUH, JEBOHCKHM, KaMEHHOYI'OJIbHBIH, INepMCKuUM. Me3o3olickas spa u e€
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MIePUOIbI: TPUACOBBIN, OPCKHUNA, MEJIOBOM.

Kaiino3oiickass 3pa um €€ IEepUOABL: IAJIEOTCHOBBIM, HEOI'CHOBBINH, AHTPONOTICHOBBIN.
XapakTepHCTHKAa KIUMMaTa M TeoJOTHYEeCKMX NpoueccoB. OCHOBHBIE DTaIlbl HBOJIIOLHH
PacTUTEIBLHOTO U JKUBOTHOTO MUpa. ApoMOp( 03Bl Y PaCTCHHIA U XUBOTHBIX. [losBnennue,

PacuBET U BBIMHUPAHUE I'PYIIII JKUBBIX OPTraHU3MOB

23

Cucrema OpPraHu4YeCKOIro MHpa KaK OTPaKCHUEC 3BOJIOIIHUM. OCHOBHEBIE CHCTEMAaTHUYECKHE

IPYIIIBI OPraHU3MOB

24

DBOIIONMUST YECJIOBEKA. AHTPOIOJIOrMsS Kak Hayka. Pa3BuUTHE TPEACTABICHUM O
MPOUCXOXKACHUN YeloBeka. MeTonbl M3ydeHus aHTporioreHeza. CXOACTBA M pa3iuyus
YEJIOBEKA U KMBOTHBIX. CHCTEMATHUECKOE ITOJIOKEHUEC YCIIOBEKa.

JBuwkyme cunel  (axTopsl) aHTpomoreHeza. HacnencTBeHHass W3MEHUYUMBOCTh H
€CTeCTBEHHBIN 0TOOp. OONICCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJIICHHC OPYJIUH Tpy/a,

MBIIJIEHUE, PCYb

2.5

OcHOBHBIE CTaAMM M BETBU 3BOJIIOLMM YEJOBEKA: aBCTPAIONMTEKH, YEIOBEK yMEIBIM,
UYenosek mnpsaMoxojamuii, Yenosek Heanjepranbekuid, Yenosek pasymusiit. Haxoaxu
UCKONIa€MBIX OCTAHKOB, BpEMS CYIIECTBOBaHUSA, OONACTh PACHpPOCTPAHEHUs, OOBEM

rOJIOBHOI'O MO3Tr'a, 00pa3 )KM3HU, Opy/Ius

2.6

UYenoseueckue pacbl. OCHOBHBIC 0OOJIBIIME Pachl: €BpONCOMHAs (CBpa3uiicKkas), HETPO-
aBcTpajouHas (PKBaTopuaibHas), MOHTOJIOMAHAs (a3uaTCKo-aMepukaHckas). YepTsl
[IPUCIIOCOOIEHHOCTH 1IPEJCTaBUTENEH HEJIOBEUECKUX Pac K YCIOBUSIM CYIIECTBOBaHUSI.

EnuncTBo uenoBeueckux pac. Kpuruka pacuzma

OpraHusMbl 1 OKpy»Karolas cpesa

3.1

OKonorus Kak Hayka. 3aJadyd W pa3fiesbl 3KOJOTMH. MeToJpl 3KOIOrM4ecKux
UCCleOBaHUM. DKoNoruueckoe MUupoBo33penue. Cpeabl 0OUTaHKs OPTaHU3MOB: BOJHAd,

HA3CMHO-BO3AYIIHAsA, MTOYBCHHAA, BHYTPUOPraHU3MCHHAs

32

Oxonorudeckue dakrtopel. Kiaccudukanms sxomorudecknx (PaxTopoB: aOMOTHUCCKHUE,

OHOTHUYECKHE U AHTPOIIOI'CHHBIC. HeﬁCTBHC 3KOJIOTHYECCKHUX CI)aKTOpOB Ha OpraHU3MbI

33

AbGunotnueckue  (pakTopel:  CBET, TeMIepaTrypa, BIAKHOCTb.  DOTONEPUOIU3M.
[TpucniocoOnennsi opraHM3MoOB K JIeHCTBUIO aOunoTHueckux (paxtopoB. buonormueckue

PUTMBI

34

buoruyeckue  Qaxtopel. Buabpl OHMOTHYECKMX  B3aMMOACUCTBHI:  KOHKYPEHLHS,
XUIIHUYECTBO,  TApa3sUTH3M,  MYyTyaldu3M,  KOMMEHCAaau3M  (HaxXJeOHUUECTBO,
KBapTHPAHTCTBO), aMCHCATU3M, HEUTpannu3M. 3HauCHUEC OWOTHYCCKUX B3aUMOJICHUCTBUIN

JUISI CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

IKOIIOIHYECKHUE XaPaKTCPUCTHUKHU TTOIIYJIALHUH. OcHOBHBIE T10Ka3aTelIu HonyJjiannun:

YUCICHHOCTD, IJIOTHOCTH, POXKIAACMOCTb, CMCPTHOCTH, MPUPOCT, MUTPAILIUS. JII/IH&MHKa
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YUCJIEHHOCTU MOMYJISIIIUY U €€ PeryJssius

Coo0111ecTBa H DKOIOTHYECKHE CHCTEMBI

4.1

CooOmiectBo  opraHu3smoB —  OuoneHo3.  CTpykTypbl  OuHOLIEHO3a:  BHAOBAsd,

pOCTpaHCTBEHHAs, Tpoduueckas (umiesas). Bunbl-nromunantel. CBsi3u B OHOIICHO3E

4.2

DKOJIOTHYECKUE cUcTeMbl (3KocucTeMbl). [lonarre 00 skocucTteMe M OHMOTCOLICHO3E.
DyHKIIMOHANIBHBIE KOMITOHEHTBI DKOCHUCTEMBI: TIPOIYLIEHTHl, KOHCYMEHTHI, PEIyIIECHTHI.
KpyroBopor BewiecTs u MOTOK 3HEPTUH B IKOCUCTEME. Tpoduueckue (MUIIEeBEIC) YPOBHH
skocucteMbl. [lumeBble nenu u cetd. OCHOBHBIE MOKA3aTeNId DKOCUCTEMBI: Ouomacca,
OPOAYKLHS. JKOJIOTWYCCKHE NHUPAMHUALL: MPOAYKLIUH, YHCICHHOCTH, OHOMACCEHI.

CBolicTBa 3KOCHCTEM: YCTOWYMBOCTD, CAMOPETYIIALUs, pa3BuTue. CyKieccus

4.3

[IpupoaHblE HKOCHUCTEMBl. DKOCHCTEMBI 03€p U peK. DKOCHUCTEMA XBOMHOro Win
HIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHUCTEMBI. YpOo3KkocHucTeMBL. bHonorndeckoe u
XO035IICTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpasue kak (GakTop ycTOHYUBOCTU dKocucTeM. CoxpaHeHue OUOIOrHYeCKOro

pazHoobOpazus Ha 3emie
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Yuenue B.M. BepHaackoro o Omocdepe. ['paHuiibl, coctaB H CTpyKTypa Ouocdepsl.
Kupoe BemecrBo u ero QyHkuuu. OcoOeHHOCTH Ouocdepsl Kak I7100aJbHOU
9KOCUCTEeMBI. JlHHaMu4eckoe paBHOBecHe M OoOpaTHas cBsi3b B Ouochepe. KpyroBoportsl
BCIIICCTB M OWOTCOXMMHUYCCKHUE IUKJIBI DJIEMEHTOB (YTJIepoJia, a30Ta). 30HAIBHOCTH

o6uochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBO B Ouochepe 3eminu. AHTpomoreHHble H3MEHeHUS B Ouocdepe.
["oGanbHbIC YKOTOTUYECKHUE TPOOICMBI.
OcHOBa palMOHANBHOTO YIpPaBIEHUs MNPUPOAHBIMH pPEeCcypcaMu U HUX HCIIOJNb30BAHUE.

Joctuxenust OMOIOruK U OXpaHa IPUPOIbI

47




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA
* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., PyornioB A.M. u 1p.;
ITon penakuueii Ilaceunuka B.B. Axkunonepnoe o61iectBo «M31atenbeTBo
«IIpoceemenne»
* buosorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u 1p.;
ITox pemakuueii Ilaceunnka B.B. Aknponeproe o6miecTBo «I3marenberBo

«IIpoceemienue»

METOANYECKUE MATEPUAJIBI JIJIAA YUYUTEJIA

[Taceunuk B.B. u ap. buonorus. 10-11 k1. Merogudeckoe rmocodue. bazoBsrit
YPOBECHb — mpuMep padbodeii mporpaMMbl, METOIUYECKAC PEKOMCHAIIUH 110
OpraHu3allui YPOKOB, pEKOMEHIAIuu 1o padore ¢ DY

buonorus. [loypounsie pazpadotrku. 10—11 knaccel. ba3zoBbiii ypoBeHb —

KOHCIICKThBI YPOKOB, CUCHApPHUHU, MECTOINICCKUC HpI/IéMBI

HOP U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/ - bubimoreka [LOK (mmdpoBoro o6pazoBaTeibHOTO
KOHTCHTA)

http://school-collection.edu.ru/ - Equnas koynexuus uppoBbIX
00pa3oBaTeNbHBIX PECYPCOB

https://myschool.edu.ru/ - 'ocynapcteenHas nudpoBas o0pazoBaTesibHas

mardopma «Most koA
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