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Pabouas nmporpamma no yue6HOMy npeamMety «buonorus» (6a30Bblif ypoBeHB) (J1ajiee COOTBETCTBEHHO — IPOTrpaMMa 1o OUOJIOTHH, OMOJIOTHS) BKIIOYACT
MOSICHUTEIIbHYIO 3alIUCKY, COJepKaHNEe 00y4YeHNUs, INIaHUPYEeMbIe Pe3yJIbTaThl OCBOCHUS IPOTPaMMBI 110 OMOJIOTMH, TEMAaTHYECKOE MIJIAHUPOBAaHUE, IEPEYECHb
(koauduKaTop) pactpeaeTICHHbIX M0 KiaccaM MPOBEPsIeMbIX TPeOOBaHMI K pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl CPETHETO O0IIEeTo
00pa30BaHMs U HIIEMEHTOB COJEPKaHM 110 OMOJIOTHH.

[TosicHuTenpHas 3anKcKa oTpaXkaeT oOIIKe 1IeJIU U 3aJa4d U3y4eHUs OMOJIOTUH, XapaKTePUCTHKY IICUXOJOTMUECKUX MPEANOCHIIOK K €€ U3YyYEHUIO
00y4aroIUMHUCS, MECTO B CTPYKTYpe Y4eOHOI0 IUIaHa, a TAKKe IMOIX0AbI K 0TOOpPY COAepKaHUs, K OIPEIEICHHUIO TAHUPYEMBIX PE3yIbTaTOB.

Conep:xanre 00y4eHUS PaCKPBIBACT COJICPIKATEIbHBIE IMHUU, KOTOPBIE MPEATIAraroTcsl ISl 0053aTeIbHOT0 U3YUYCHHUS B KAKOM KIIACCE HA YPOBHE CPETHETO
o0mero oopa3oBaHusl.

[Inanupyemble pe3yiabTaThl OCBOSHHS MPOTrPaMMbl IO OMOJIOTUU BKIIIOYAIOT IMYHOCTHBIC, METANPEAMETHBIE PE3YJIbTAThI 32 BECh MEPHO]] O0yYeHUSI HAa YPOBHE
cpeaHero obiero 00pa3oBaHus, a TAK)KE IPEIMETHBIE JOCTHKEHHSI 00YUarOIIErocs 3a KaKplid o] 00y4eHusl.

IosicHuTeIbHAS 3aMUCKA

ITpu pa3paboTke nporpaMmbl IO OHOJIOTUU TEOPETHUECKYIO OCHOBY ISl ONIPEIeNIEHHUs MMOAX010B K (YOPMUPOBAHUIO CO/IepKaHusl yueOHoro npeamMera «bruonorus»
cocraBuin: KoHuentyaiabHble nonoxeruss PI'OC COO o B3auMo00yCIOBIEHHOCTH LENEN, COAEpKaHus, pe3y/IbTaTOB 00yUeHuUsl U TpeOOBaHUI K YPOBHIO
MOJIrOTOBKH BBIITYCKHUKOB, OJIOXKEHUS 00 OOILUX LEJIAX U NPUHIIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CpPEHEro 0011ero oopa3oBaHus B
Poccuiickoii @enepanuu, a TakKe MOJI0KEHUS O crienndruke OMOIOTHH, e¢ 3HAUCHUH B TIO3HAHUH KUBOW TPUPOABI U 00ECTICYCHUHN CYIIECTBOBAHU S
yejoBeyeckoro odmecTBa. CoriaacHO Ha3BaHHBIM MOJIOKEHUSM OIIpeIeIeHbl OCHOBHBIE (DYHKIIMU ITPOrpaMMBbI 110 OUOJIOTUH U €€ CTPYKTYpa.

[IporpaMmMa o GuoONIOTHU AaeT MpeACTaBICHUE O LeTsIX, 00 001Ielt cTpaTeruu 00y4eHus, BOCIIUTAHUS M PA3BUTUS 00yJalOIINXCs CpEACTBAMH Y4eOHOTO MpeaMeTa
«buonorusy, onpenenser 00s3aTeIbHOE PEAMETHOE COIEPKAHUE, €T0 CTPYKTYPY, paclpeielieHue 1Mo pa3aesiaM i TeMaM, pEKOMEHTyEMYIO ITOCIIe0BaTEIbHOCTh
M3Y4YeHHS y4eOHOTo MaTepHala ¢ y4eTOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, IOTUKH 00pa30BaTEIBHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
o0ydJaronmxcs.

B mporpamMme 1o OMOJIOTNH TaKXKe YUUTBIBAIOTCSA TpC6OBaHI/I$I K INTAaHUPYEMBIM JIMYHOCTHBIM, METAIPEAMETHBIM U IPEAMCTHBIM PE3YyJIbTaTaM O6y‘~IeHI/I$[ B
(hopMUPOBaHUH OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEIHHON AESITENFHOCTH/YI€OHBIX AEUCTBUI 00yUaOIIUXCsl IO OCBOEHUIO COJIEp>KaHUsl OMOJIOTHYECKOTr0O
oOpazoBaHus.

B nmporpamme no 6uonoruu (10-11 kiaccel, 6a30Bblil ypOBEHb) peai30BaH MPHUHIIUI TPEEMCTBEHHOCTH B U3YYEHUH OMOJIOTHH, Oaroiapsi ueMy B Hel
MIPOCMATPHUBAETCS HAIIPABICHHOCTh HA Pa3BUTHE 3HAHUHN, CBA3aHHBIX C (POPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHMSI, IEHHOCTHBIX OpUEHTAIUN
JTUIHOCTH, SKOJIOTUYECKOTO MBIIIICHHUS, IPEACTaBICHUH O 3JJ0POBOM 00pa3e KU3HU U OEPEKHBIM OTHOIIIEHWEM K OKpYy:Karoliei mpupoaHoit cpeze. [loatomy
HapsAIy C U3y4eHHEM 001eOn0IOTHYECKUX TEOPHil, a TaK)Ke 3HAHUN O CTPOCHUH JKUBBIX CHCTEM Pa3HOTO PAHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HUX
MIPOLIECCOB B MPOrpaMMe 10 OUOJIOTHH y/IeJIeHO BHUMaHUe UCIOIb30BaHHUIO MOJYYSHHBIX 3HAHUH B MOBCEHEBHOM KU3HU JIJIs1 pELIEHUs] TPUKIIAIHbIX 33]1a4, B TOM
qucie: Npo(UIaKTUKUA HACcIeICTBEHHBIX 3a00I€BaHUN YeI0BeKa, MEJIMKO-TeHETHYECKOT0 KOHCYIbTUPOBAHUS, 0O0CHOBAHUS SKOJIOTHYECKH 1€J1eCO00pa3HOro
MOBE/ICHUS B OKpYXKAIOIIe MPUPOAHON Cpelie, aHaln3a BIUSHUS X03SHCTBEHHON JesITeIbHOCTH YeJIOBEKa Ha COCTOSIHUE MTPUPOIHBIX U UCKYCCTBEHHBIX
HKOCHUCTEM. Y CUJICHHE BHUMAHUS K IPUKJIaHOW HANpaBIEHHOCTH Y4eOHOro npeaMera «buoaorush npoIuKTOBaHO HEOOXOAMMOCTBIO 00eCTieueHHs! YCIOBU JUIs



peLIeHHsI OTHOM M3 aKTyalbHbIX 33J[ay IKOJIBHOTO OMOJOTHYECKOro 00pa30BaHus, KOTOpas Mpeanoaraet GopMupoBaHue y 00yJarouxcsi CIOCOOHOCTH
alalTUPOBATHCS K N3MEHEHUSM JJMHAMHYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero o6iiero o0pa3oBaHus 3aHUMaeT BaxkHoe MecTo. OH obecriednBaeT popMUpOBaHUE Y 00yUaOIIUXCsl MPEACTABICHUI 0 HAyYHOU
KapTHHE MHpa, paclIupseT 1 0000I1aeT 3HaHUS O KUBOW MPUPOJIE, €€ OTIMUUTEIbHBIX TPU3HAKAX — YPOBHEBOM OpraHU3alliy U SBOJIIOLUH, CO3/1aET YCIOBHS JUIS:
MO3HAHUS 3aKOHOB >KUBOI MpUpPObl, OpMUPOBaHUS (PYHKIIMOHAIBHON IPaMOTHOCTH, HABBIKOB 3/I0pPOBOT0 U 6€30MacHOr0 00pasa KU3HH, IKOJIOTHYECKOTO
MBIIIEHMS], IEHHOCTHOTO OTHOILLIEHUS K )KMBOW IIPUPOJIE U YEIOBEKY.

Bosbiioe 3HaueHne OMOIOTHS UMEET TAaKKe /IS pEIIeHUs] BOCIUTATENbHBIX M Pa3BUBAIOIINX 3a/1a4 CpeJHEro o01ero o0pa3oBaHus, COIMATH3ANN
obyuaromuxcs. M3yuenue 6uosnorun odecrieqnBaeT ycioBus JUisl GOpMUPOBAHHS HHTEIIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U HUHPOPMALIMOHHBIX HABBIKOB,
ACTETUYECKOM KYJIbTYpBI, CHOCOOCTBYET MHTETPALlUK OMOJIOTUYECKUX 3HAHUH C MPECTABICHUSIMH U3 APYrUX y4eOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUH
u reorpaduu. Ha3zpaHHble NOJI0XKEHUS O IpeJHa3HAYCHUH yueOHOoro npeamera «buonorus» cocTaBuiiv OCHOBY JAJIsl OIPEieNIeHHs T0IX0I0B K 0TO0py U
CTPYKTYPUPOBAHHUIO €r0 COJIEPKaHMUs, IPEICTABIEHHOIO B IpOrpaMMe 10 OMOJIOTHH.

Ot60p conepxkanus yueOHoOro npeamera «bronorusy Ha 6a30BOM YpOBHE OCYIIECTBIICH € MO3UIHMH KYIbTypOCOOOPa3HOrO MOAX0/a, B COOTBETCTBUH C KOTOPBIM
o0yyaromuecst 10JHKHbI OCBOUTh 3HAHUS M YMEHHUs, 3HaUUMbIe 17151 JOPMUPOBaHUS 001l KYIbTYphl, ONIpeIeNIoNie TOBEICHNE YeI0BEKa B OKpYXKarolen
IIPUPOIHOM cpesie, BOCTPEOOBAHHBIE B IOBCEAHEBHOM XKU3HU U MPAKTUUYECKON esTenbHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HaHUN 3aHUMAIOT 3JIEMEHTHI
COJIep>KaHusl, KOTOpBIE CITy>KaT OCHOBOM 11 ()OPMHUPOBAHUS IPEACTABICHUN O COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHHE MUPa M LIEHHOCTHBIX OPUEHTALIUAX
JMYHOCTH, CIOCOOCTBYIOIUX I'YMaHHU3aLUU ONOJIOTHYECKOro 00pa3oBaHusl.

CrpykTypHupoBaHHe coiepkKaHHs y4eOHOro Marepuralia B IporpaMMme o OMOJIOTUHU OCYLIECTBICHO C YY€TOM MPUOPUTETHOTO 3HAUEHUS 3HaHUN 00 OTJIMYUTENbHBIX
0COOEHHOCTSIX KMBOH MPHUPOJIBL, O €€ YPOBHEBON OpraHU3alMM U 3BOJIOLKHU. B COOTBETCTBUU C 3THM B CTPYKTYpe yueOHOro npeamera «bronorus» BbleIeHbI
CIIEAYIOIINE COAep KaTeNbHbIe TMHNU: «buonorus kak Hayka. MeToasl Hay4HOro no3HaHusy, «Kietka kak Onosnorndeckas cucrema, «OpranusM Kak
Ouosiornyeckas cucrema», «CrucrteMa 1 MHOrooopasne opraHu4eckoro Mupa», « OBOJIOLUS JKUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIIIME UM 3aKOHOMEPHOCTHY.
[enb u3yuenus yueOHoro npeamera «buosnorus» Ha 6a30BOM YpOBHE — OBJIaICHHE 00Yy4alOIIMMUCS 3HAaHUSMU O CTPYKTYPHO-(YHKIIMOHATIBLHOW OpraHU3aIiu
’KHMBBIX CUCTEM Pa3HOTO paHra U NpuoOpeTeHrue yMEHUH UCTIONIb30BaTh 3TH 3HAHUS JJIsl TPAMOTHBIX JIEHCTBHI B OTHOILIEHUH OOBEKTOB KUBOM MPUPO/IBI U
peICHUA Pa3JIMYHBIX JXKU3HCHHBIX HpO6J’I€M.

Joctuxenue uenu u3ydeHus yueonoro npeamera «buonorus» Ha 6a30BoM ypoBHE 00ecIieUrBaeTCs pEIIEHUEM CIEIYIOINX 3a1au:

® OCBOEHHE 00YYaIOUIMMHUCS CHCTEMbI 3HAHUH 0 OMOJIOTMUYECKUX TEOPUSX, YUCHHX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTE3ax, paBuiIaX, CIy>KalliX OCHOBOM
111 GOPMHUPOBAHHUS IPEACTABICHUHN O €CTECTBEHHO-HAYUYHOU KapTHHE MHUpa, O METOJ[aX HAy4HOT'O MMO3HAHUS, CTPOEHUHN, MHOT000pa3HH U 0COOEHHOCTSIX
KHUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3aI1H, BHLAAIOIINUXCS OTKPHITUSIX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

e (opmupoBaHue y 00y4arOLIMXCS TO3HABATENbHBIX, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH B MpOLIECCe aHAIM3a JaHHBIX O IMYTSIX Pa3BUTHUS B
OMOJIOTMU HAYYHBIX B3IJIS0B, UICH U TOJXOI0B K U3YUYEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aLNY;

® CTaHOBJIEHHE y 00yyaroumxcs ooueil KyabTyphl, QYHKIMOHATEHOW IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBACHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOILIETO
MUpa KUBOI MPUPObl HA OCHOBAHUY 3HAHUM U OTBITA, MOJIYYEHHBIX IPU U3YYEHUH OHOJIOTUY;

e (opmupoBaHue y 00y4arOUMXCs YMEHUN WILTIOCTPUPOBATh 3HaYeHNE OMOIOTHYECKUX 3HAHUH B MPAKTUYECKON JEATEIIbHOCTH YEIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH U arpoOHMOTEXHOIOTHIA;



® BOCMHTAaHUE YOCIKIEHHOCTH B BOZMOKHOCTH TIO3HAHHMSI YEIIOBEKOM KHBOU MPUPOJIBI, HEOOXOAUMOCTH OEpPEKHOTO OTHOIIECHUS K HEH, COOII0IeHUS
ATUYECKHUX HOPM MPHU MPOBEACHUH OMOIIOTHYECKUX HCCIICIOBAHMUIA,

® OCO3HaHUE IIEHHOCTH OMOJOTHMYECKUX 3HAHWM ISl TIOBBIIICHUS YPOBHSI SKOJIOTUYECKON KYIbTYPHI, Uit (POPMUPOBAHUS HAYYHOTO MUPOBO33PCHUS;

® [PUMCHEHUE MPHOOPETEHHBIX 3HAHUN M YMEHUI B MOBCETHEBHOM JKU3HU JIJISl OIICHKH MTOCIIEICTBUI CBOCH JESITEIbHOCTH MO0 OTHOIIICHHUIO K OKPYKAIOIIeH
cpene, CoOCTBEHHOMY 3JI0POBBIO, 000CHOBAaHUE U COOJIIOICHHE Mep MPOPUITAKTUKH 3a00JICBaHHIA.

O6miee yncio yacoB i u3ydeHus ouonoruu — 68 gyacon: B 10 kimacce — 34 yaca (1 yac B Hepenmto), B 11 kinacce — 34 yaca (1 gac B Hezenmo).
Conepxxanue o0y4eHnust

10 kaace

Tema 1. buoJsiorusi kak Hayka

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMU U IPYTUMH €CT€CTBEHHBIMU HayKaMH, (puiocopueit, STUKOM, SCTETUKOM U ITPaBOM.
Posnp 6uonoruu B popMrpoBaHUM COBPEMEHHOM HayqHOU KapTUHBI Mupa. CuctemMa OMOJIOTHYECKUX HAYK.

MeTonbl TO3HAHUS KUBOU MPUPO/IBI (HAOIIOAEHNE, SKCIIEPUMEHT, OMTUCaHUEe, U3MEpEHHE, KilaccuuKalus, MOJAeIMPOBaHNe, CTaTUCTHYECKass 00pabOTKa JaHHBIX).
Hemoncmpayuu:

Ilopmpemwi: Y. apsun, I. Mennens, H.K. Konbuos, [Ix. Yorcon nu @. Kpuk.

Tabnuyel u cxemol: «MeTobl TO3HAHUS )KUBOW IPUPOIBI».

Jlabopamopnuie u npakmuueckue paoomoi:

[Tpaktuueckas padora Ne 1. «Mcnonp3oBaHue pa3TuYHBIX METOJOB MPU U3YYCHUU OMOJTOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTeMBbI M UX OPTaHHU3ALMUS

JKussbie cucteMbl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHust Ononoruu. OTInYue )KUBBIX CUCTEM OT HEOPTAaHUUECKON TTPUPOJIBI.

CaoiicTBa OocHcTEM U UX pa3HOOOpa3Hne. YPOBHU OpraHU3aMM OMOCUCTEM: MOJIEKYISPHBIH, KJIETOYHbIN, TKAHEBBIN, OpPraHU3MEHHBIN, MOMYISIUOHHO-BHUIOBOH,
HKOCHCTEMHBIN (OMOreoeHOTHYECKUI), OnoCchepHbI.

Hemoncmpayuu:

Tabnuyel u cxemol: «OCHOBHBIE PU3HAKH KU3HWY», « YPOBHU OPraHU3AUH KUBOM MPUPOABIY.

Obopyoosanue: monenb Monekynsl JIHK.

Tema 3. XuMuveckuii COCTaB M CTPOEHUE KJIETKH

XUMHUYECKUN COCTAB KJIETKU. XUMUYECKHUE 3JIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JIEMEHThI. Bojia 1 MUHEpallbHbIE BELIECTBA.

OyHKIMM BOJIbI U MUHEPAJIbHBIX BellecTB B kieTke. [lonaepxanue ocMoTuyeckoro 6anaxca.

benxu. CoctaB u cTpoeHHe 6€IKOB. AMUHOKHCIIOTHI — MOHOMEpPHI OeIkoB. He3aMeHuMbIe 1 3aMEHUMbIE AMUHOKHUCIOTHL. AMMHOKHUCIIOTHBIA COCTaB. YPOBHHU
CTPYKTYpBbI OEITKOBON MOJIEKYIbI (MIEpBUYHAs], BTOPUYHASI, TPETUYHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUECKHe cBoicTBa OenkoB. bruonornueckue GpyHKuuu
O€JKOoB.

®depMeHTHI — Onosiornyeckue Katanuzatopbl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHas cnenuduyHocTs. Kopepmentsl. Butamunsl. OTinnuns
(bepMeHTOB OT HEOPraHMYECKHX KaTalu3aTOPOB.

VYrneBobl: MOHOCaXapuIasl (TJTI0K03a, puO03a U 1e30KCupru003a), Aucaxapuiasl (caxaposa, JaKTo3a) U MoJucaxapuibl (Kpaxmal, TIMKOTEH, [EeJUTI0I03a).
buonornueckre GyHKIUH YIIIEBOAOB.



Jlunuael: Tpuraunepusl, pocdomunuabl, crepounsl. I'unpodunbHo-ruapoodHbIe cBoiicTBa. bronornyeckue pyHkunu nunuaoB. CpaBHEHHE YITIEBOIOB, OSITKOB
Y JIMNIAJI0B KaK UCTOYHUKOB DHEPTHH.

Hyxknennossie kucnotsl: JJHK u PHK. Hykieotuast — monoMeps! HykiIenHOBBIX KuCHIOT. Ctpoenue u pynkuuu JJHK. Ctpoenne u ¢pyaxuuu PHK. Buast PHK.
AT®: cTpoenne u PyHKITHH.

[{uTonorust — Hayka o kieTke. KierouHast Teopusi — mpumep B3aUMOACHCTBHS UCH 1 (PaKTOB B HAYYHOM MMO3HAHUU. METObI U3Y4eHUS KICTKH.

Knerka kak nesnoctHas )xuBas cucrema. O01ue npu3HaKky KJIETOK: 3aMKHYyTasl Hapy»kHast MeMOpaHa, mosekynsl JIHK kak renerndeckuii anmapar, cucrema
CUHTe3a OeJKa.

Tunel kneTOK: yKapuoTndeckas u npokapuorudeckas. OcoOeHHOCTH CTPOEHUS NMPOKapruoTHUecKol KieTku. Kierounas crenka 6akrepuil. CTpoeHue
9YKapHOTHUYECKOH KiIeTKU. OCHOBHBIE OTIMYUS PACTUTEIBHOM, )KUBOTHOM U TPHOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOUHAs! CTEHKA, INIMKOKAJINKC, UX pyHkuuu. [lnazmarnyeckas memOpaHa, ee cBoiicTBa U ¢pyHkuuu. L{utornasma u ee
opranousl. OqHomemMOpannbie opranon sl kiaetku: DI1C, anmapar [ombmxu, 1130coMbl. [1oayaBTOHOMHBIE OpPraHOU/BI KIIETKU: MUTOXOHIPUH, TIACTH/IBL.
ITpoucxoxaeHre MUTOXOHApHIA U miacTu. Buael miactun. HememOpaHHbIe OpraHOM bl KJIETKU: pUOOCOMBI, KIETOYHbIM LIEHTP, EHTPHUOJIU, PECHUYKH, KI'YTHKH.
@yHKIUK OPraHOUAOB KJIETKU. BKiIroueHus.

Snpo — perynaTopHblil HeHTp KieTku. CTpoeHue spa: siaepHas 000J04Ka, Kapuoria3Ma, XpOMaTuH, sAPbIIKO. XPOMOCOMBI.

Tpancnopt BeLIECTB B KJIETKE.

/emoncmpayuu:

Ilopmpemuwi: A. Jlepenryk, P. I'yk, T. IlIsann, M. lllneiinen, P. Bupxos, /x. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankinn, K.M. bap.

Luacpammul: «PacnpeneseHne XUMAYECKHX 3JIEMEHTOB B HEXKMBOM IIpUpoze», «PacpenencHne XuMUUECKUX JIEMEHTOB B )KUBOM IIPUPOLEY.

Tabnuywvl u cxemsi: «lleprogmueckas TabIUAa XUMHYECKUX AIEMEHTOBY, «CTpOEHUE MOJIEKYITBI BOIbI», «brnocunTe3 6enka», «CTpoeHne MOJIEKYIbI OeIKay,
«Crpoenue pepmentar, «Hyxnennosble kuciotsl. JJHK», «Crpoenne monekynst ATO», «CTpoeHne 3yKapuoTHYeCKO KieTKn», «CTpoeHHe KUBOTHON KIETKNY,
«CTpoeHue pacTUTENbHON KIIeTKW», «CTpOeHNE IPOKAPHOTUUECKOH KIETKIY, «CTpOoeHHE aipa KIETKH», « YIIEBOAb, «JIunmuas».

Obopyoosanue: CBETOBOM MUKPOCKOI, 000pyJOBaHUE JUIsI TPOBEACHUS HAOIIOIEHUH, U3MEPEHUIl, SKCIEpUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, KHUBOTHBIX
1 OaKTepUaIbHbBIX KJIETOK.

Jlabopamopnuie u npakmuueckue padoomoi:

JlaboparopHas pabora Ne 1. «M3yueHune kaTalIuTHYECKON aKTUBHOCTH (DEpMEHTOB (Ha MpUMEpPEe aMUIa3bl WM KaTanaas3bl)».

JlaGoparopHas pabota Ne 2. «3ydyeHue cTpoeHus KIETOK paCTeHUH, )KUBOTHBIX U OaKTEpUil MOI MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENaparax U UX OIMUCAHUE».
Tema 4. )KuzHenesiTeIbHOCTb KJIETKH

OOMeH BellecTB, WK META00IM3M. ACCUMMIIALNS (TIJIACTUYECKU 00MEH) ¥ TUCCUMWIISILINSA (3HEpreTHYecKrii 0OMeH) — JIBe CTOPOHBI €JMHOTO MpolLecca
MeTabonusma. Posib 3aKOHOB COXpaHEHHUs BEUIECTB M SHEPTUH B IOHUMaHUU MeTa0o0JIn3Ma.

Tuner oOMeHa BeiecTB: aBTOTPOQHBIHN U reTepoTpodHbIA. Posib hepMeHTOB B 0OMEHE BELIECTB U MPEBPAILLICHUN YHEPTUHU B KIIETKE.

®dorocunte3. CBeroBas u TeMHOBas (a3wl porocuHTe3a. Peakninu porocuuTesa. DpdekTuBHOCTL hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A JJIs )KU3HHU Ha 3eMIIe.
Bnusinue ycioBuit cpenibl Ha POTOCHHTE3 M CIIOCOOBI MOBBILICHHUS €r0 MTPOLYKTUBHOCTH Y KYJABTYPHBIX paCTEHUIA.

XeMocuHTe3. XeMOCHHTE3UpyIolue OaKkTepuu. 3HaueHUEe XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMiie.

DOHepreTudeckuii 0OMeH B KieTke. Pacierniene BemecTs, BbIJCICHHE U aKKyMYITMPOBaHUE SHEPTHH B KJIETKE. DTalbl SHEPreTH4eckoro oomMena. [ mukonus.
bpoxxenne u ero Bunpl. KucioponHoe okuciaeHue, wim Kietounoe apixanue. OxkucnurenasbHoe GpochoprmmpoBanue. IPPEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.
Peakiiun Mmarpuunoro cuHresa. I enernueckas nadopmanus u JJHK. Peanuzaius renernueckoil nHGoOpMauu B kieTke. [ eHeTHuecKuii KoJl ¥ ero CBOWCTBA.
Tpauckpunius — marpuunbiil cunte3 PHK. Tpancnsuus — Ouocunres Oenka. Dramnsl Tpancasuuu. KogupoBanue aMMHOKUCIOT. Posib pubocom B OnocuHTE3e
Oenka.



Hexnerounsie Gpopmel xu3HN — BUpYChl. Mctopust otkpsiTst Bupycos ([I.1. BaHoBckuit). OCOOGEHHOCTH CTPOSHMS U )KU3HEHHBIN UK BUPYCOB. bakreprodaru.
Bonesnn pacteHuid, )KUBOTHBIX M YEJIOBEKA, BbI3bIBaeMble BUpycamu. Bupyc nmmynoneduiura yenoseka (BIY) — Bo3oynurens CIT1M/]a. O6parnas
TPaHCKPHUIIIHNSA, peBepTa3a U unrTerpasa. [Ipodpunakrika pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUH.

Hemoncmpayuu:

Iopmpemwi: H.K. Konbnos, JI.W. UBanosckuii, K.A. Tumupsizes.

Tabauywl u cxemwvl: «Tunpl TuTaHussy, «MeTtadomu3zm», «KMUTOXOHIPHUN», « JHEPTETHIECKUN 00MeH», «XioporiacTy, «®ortocunresy, «Ctpoenune JJHK»,
«Ctpoenue u GyHKIHOHUpOBaHUE reHa», «CuHTEe3 Oenkay, «I eHeTnueckuit kony, «Bupycei», «bakrepuodarny, «CtpoeHue u sxu3HeHHbId 1uki Bupyca CITN/a,
Oakrepuodaray, «Permxkanus JJHK».

Obopyodosanue: monenu-anmukamu «Yasoenue JJHK u tpanckpunmms», «buocunres 6enka», «CTpoeHune KIeTKi», Moaens cTpykrypsl JTHK.

Tema 5. PazMHoOXeHMe U MHAUBHUAYAJIbHOE PA3BUTHE OPTraHU3MOB

Knerounslii uKII, UM )KU3HEHHBIN HUKI KieTku. MaTepdaza u muto3. [Iponeccsl, mpoTtekaronue B naTepdase. Permkanus — peakuus MaTpuyHOTO CHHTE3a
JTHK. Ctpoenue xpoMocoM. XpOMOCOMHBINA HAOOp — KapHOTHUI. JIUTIIOMAHBIN U rarIoNaHbII XpOMOCOMHBIE HA0OPHL. Xpomaruisl. LluTonoruueckre OCHOBBI
Pa3MHOMKEHUS U UHIUBUAYAIbHOTO Pa3BUTHS OPraHU3MOB.

Jenenne knetku — muto3. Ctaguu muto3a. [Ipouecchl, npoucxonsiiyue Ha pa3HbIX CTAAUSIX MUTO3a. BUONIOrH4ecKuil CMbICI MUTO3a.

[IporpamMmmupyemas rubelb KJIETKU — arlonTo3.

DopMbl pa3MHOXKEHUS OPraHU3MOB: OecIoioe U MmojoBoe. Bupl 6ecnonoro pa3sMHOKEHUS: IEIeHUE HaIBOE, TOYKOBAHUE OHO- M MHOTOKJIETOUHBIX,
CTIIOpooOpa3oBaHKe, BETETATUBHOE Pa3MHOKEHHE. MICKyCCTBEHHOE KJIIOHMPOBAaHUE OPTaHU3MOB, €r0 3HaUE€HHUE IS CEJICKIINH.

[TomoBoe pa3MHOXKEHHE, €r0 OTIUYHSI OT OECIOJIOTO.

Meiio3. Cranuu meiiosa. [Ipoueccel, mpoucxonsuye Ha ctaausx meiiosa. [loBenenne xpomocom B Meiioze. Kpoccunrosep. bruonornueckuii cMbICH U 3HaY€HHE
Meno3a.

I"ameTorenes — npouecc 00pa3zoBaHMs MOJOBBIX KJIETOK Y )KUBOTHBIX. [10/10BBIE JKee3bl: CEeMEHHUKU U IMUHUKUA. OOpa3oBaHUe U pa3BUTHE MOJIOBBIX KJIETOK —
raMmer (crepMaro3ou, SHIEeKIeTKa) — criepMaroreHe3 u oorenes. OCOOEHHOCTH CTPOEHUs SHIEKIIETOK U criepMaro3onioB. OmionorBopenue. [laprenorenes.
NuauBuayanbHOe pa3BUTHE (OHTOT€HE3). DMOpHUOHAIBHOE pa3BUTHE (AMOpHOreHes3). DTanbl SMOPHOHATIBHOTO Pa3BUTHS Y TO3BOHOUHBIX KUBOTHBIX: IpOOJIEHNE,
racTpyssius, opranoreres. [loctaMOpruonanbHOe pa3BuTHE. THUIIBI TOCTA3MOPUOHATIBHOTO Pa3BUTHSL: IPSIMOE, HenpsAMoe (JINYMHOYHOE). BiusiHue cpenbl Ha
pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3bIBATh BPOXKACHHBIE YPOICTBA.

Poct u pa3zsButue pacteHuil. OHTOre€He3 BETKOBOTO PACTEHUS: CTPOEHUE CEMEHH, CTalUN PA3BUTHSL.

Hemoncmpayuu:

Tabnuywvt u cxemvi: «DOPMbI pa3MHOXKEHUS] OPTaHU3MOBY, «JIBOIHOE OMJIOAOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BeretarnBHOe pa3sMHOKEHHE PacTEHHI,
«/lenenue kietku O6axkTepuin», «CTpOEHUE MOJOBBIX KIETOK», «CTpoeHHe XpoMOCcOMbI», «KmeTounsrit iukiny, «Pemmmkarus JJHK», «Murtosy, «Metiosy, «IIpsamoe
U HENPSAMOE pa3BUTHEY, «'aMETOreHe3 y MIEKONUTAIOUINX U YeTI0BeKa», «OCHOBHBIE CTaJIMA OHTOT€HE3aY.

Obopydosanue: MUKPOCKOI, MUKpornpenaparsbl «CriepMaTo301/1bl MIEKOHUTAIONIEr Oy, «SIHekIeTka MieKkonuTaoero», «Kapruokunes B KieTkax

KOpeIIKa JIyKa», MarHUTHast MoJienb-antuinkanus «/lenenue kinerkn», moaens JIHK, monens meradasnoit XxpoMocoMsl.

Jlabopamopusle u npakmuyeckue padomoi:

JlaGopatopHnas paborta Ne 3. «HaOnronenue MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIperaparaxy.

Jlabopartopnast pabota Ne 4. «3y4ueHue CTpOSHUS MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHBOCTH OPTraHN3MOB



[Ipenmert u 3agaun reHeTUKH. VICTOpUS pa3BUTHS T€HETUKU. PO IUTOIOTHU ¥ SMOPHOJIOTHH B CTAHOBJICHUH T€HETHKU. BKIIag pocCHNCKHX U 3apyOEIKHBIX
YUEHBIX B pPa3BUTHE T€HETUKU. MeTobl TeHETUKU (TUOPUI0JIOTUYECKUH, IIUTOI€HETUYECKHI, MOJIEKYIISIpHO-TeHeTHYecKuil). OCHOBHBIE T€HETUYECKUE MTOHATHSI.
['eneTnyeckasi CHMBOJIMKA, UCIIOJIb3YyeMasi B CXEMaxX CKpEIIMBAaHUH.

3aKOHOMEPHOCTH Haclie0BaHUs IPU3HAKOB, ycTaHOBIeHHBIE ['. Menaenem. MoHOrubpuaHoe cKpelBanre. 3akoH eIMHO00pa3usi THOPUIOB IEPBOTO
nokosieHus. [IpaBuino qoMmuHUpOBaHus. 3aKOH pacuIeTIeHHs Mpu3HakoB. [ unore3a unctoTel ramet. [loiHOE M HEenmoJIHOE JOMUHUPOBAHHUE.

JurubpuHoe ckpemuBanme. 3aKOH HE3aBUCUMOI'O HacJIeJOBaHUsI MPU3HAKOB. [{uToreHeTnueckre 0CHOBBI TUTHOPHUIHOTO CKpEIUBaHusl. AHAIM3UPYIOIee
ckpemuBanue. Mcnonp30BaHNe aHATU3UPYIOMIETO CKPEIIUBAHUS IS ONIPEICIICHUSI TEHOTUTIA 0COOU.

CuerieHHOE HaclieoBaHue npusHakoB. Pabota T. Moprana 1o crerieHHOMY HaclieJoBaHHIO reHoB. HapyiieHue cliernsieHus reHOB B pe3ysibTaTe KPOCCUHIOBEpa.
XpoMOCOMHasi TEOPUS HACIEACTBEHHOCTH. | eHeTHYEeCKUe KapThl.

I'eneTuka nona. XpoMOCOMHOE ONpeEIeHUE 110J1a. AYyTOCOMBI U IOJOBBIE XPOMOCOMBI. ['OMOrameTHble U rereporaMeTHble opranu3Msl. HacnenoBanue
MIPU3HAKOB, CIICTUICHHBIX C TOJIOM.

N3menunBOCTh. Bubl U3MEHYMBOCTH: HEHACIIEACTBEHHAs U HAclIeICTBeHHas. PoJib cpeibl B HEHACIEACTBEHHOM U3MEHUMBOCTU. XapaKTepUCTUKA
MOIU(PHUKAITMOHHON H3MEHUMBOCTH. BapuanimoHHBIN psij 1 BapualiioHHas KpuBasi. Hopma peakiinu npusHaka. KonmuecTBeHHBIC M KAYeCTBEHHBIC TPU3HAKH U UX
HOopMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHON U3MEHUYUBOCTH.

HacneacTBennas, niau reHOTUNIYECKAs, U”3MEHYUBOCTh. KOMOMHATHBHASI ©3MEHYMBOCTh. Meli03 U 10JI0BO# MpoIiecCc — 0CHOBAa KOMOMHATHUBHON M3MEHUYHNBOCTH.
MyrtannonHas u3MeHYuBOCTh. Kitaccudukarus MyTaiuii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTanuii. MyTareHHnbie pakTopbl. 3aKOH
FOMOJIOTMYECKHUX PSIZIOB B HACIEACTBEHHOM n3MeHunBocty H.W. BaBunosa.

BuesaepHas HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enernka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TCHETUKH YEIOBEKA: TCHEAIOTUICCKU, OITM3HEI[OBBIN, INTOTCHETHYCCKIN, OMOXHUMHYSCKHM,
MOJIEKYISIPHO- TeHeThuuecKuil. COBpeMEHHOE ONpeeIeHHE TeHOTHUIA: TIOJTHOT€HOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM unciie ¢ moMouisio [11[P-
ananm3a. HacnencrBeHHbie 3a001€BaHUs YEIOBEKA: TeHHBIE O0JIE3HH, 00JIE3HU C HACIIEICTBEHHOHN MIPEIPACIONOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarudeckue U reHepaTuBHbIe MyTanuu. CTBOIOBBIC KIETKU. [[pUHIIUTIBI 310pOoBOTO 00pa3a >KM3HHU, TUATHOCTUKU, MPOPUIAKTUKH U JICUSHUS] TeHETUYECKUX
Oomne3Heit. Menuko-reHeTHYeCKOe KOHCYIbTUPOBaHNE. 3HAYCHUE MEAUITMHCKOM T€HETUKH B MPEOTBPAIIEHUHN U JICUCHUN TeHETHYECKUX 3a00JIEBaHMI Y€I0BEKa.
Hemoncmpayuu:

Iopmpempwi: I. Mennens, T. Mopras, I. ne ®pus, C.C. YerBepuxos, H.B. Tumodees-Pecorckuii, H.W. BaBunos.

Tabnuywt u cxemovl: «MOHOTHOPUIHOE CKPEIIMBAHNE U €T0 IUTOTEHETUYECKasi OCHOBay, «3aKOH PACHICTIIICHHUS M €T0 IUTOTeHEeTHYEeCKasi OCHOBAY, «3aKOH YUCTOTHI
rameT», «JlurudpuaHoe ckpemrBanuey, «llutonorndeckre 0CHOBBI AUTUOPUAHOTO CKPEIIMBaHUY, «Meio3y, «B3anmMoaeicTBre aieTbHBIX TEHOBY,
«l'eHeTnUECKME KapThl PACTEHUH, )KUBOTHBIX U YEJIOBEKa», «I eHeTHKa 1noia», «3aKOHOMEPHOCTH HACJIEI0BaHHUS, CLIETNIEHHOTO C oJoM», «Kapuotunsl yenoBeka u
KUBOTHBIX», «BUibl m3MeHUnBOCTIY, «MoaudukaimoHHas "3BMEHUMBOCTLY, «HacnenoBanue pesyc-gakropa», «l'eneTuka rpynm KpoBuy», «MyTtarinoHHas
U3MEHYUBOCTHY.

Obopyoosanue: Moienu-antukanuu «MoHOTHOpUIHOE CKpelmmBaHuey, «HenomHoe noMuanpoBanuey, «JIurudpuaHoe ckpemubanmney, «Ilepexkpect xpoMmocom,
MHUKPOCKOI U MUKpoTipenapar «J/Ipo3odunay (Hopma, MyTanuu (popMbl KPBLUTEEB U OKPACKH Tena), repbapuii « 0pox moCeBHOM.

Jlabopamopnuie u npakmuueckue padomoi:

Jlaboparopnas pabora Ne 5. «3ydeHue pe3yIbTaToB MOHOTHOPHUIHOTO U JUTUOPUTHOTO CKPEIIUBAHUS Y IPO30(UIIbI HA TOTOBBIX MUKPOIIperaparaxy.
Jlaboparopnas pabota Ne 6. «M3yduenne MoarruKaIMOHHONW W3MEHYUBOCTH, IOCTPOCHUE BAPHAIIMOHHOTO Psifia M BAPUAIIMOHHON KPUBOI.

Jlaboparopnas pabora Ne 7. «Ananu3 MyTanuii y 1po30¢huiibl Ha TOTOBBIX MUKPOIIPETIapaTax.

[IpaxTrueckas padota Ne 2. «CocTaBiieHHE U aHATIU3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cenexuust opranuzMoB. OCHOBBI O0HOTEXHOJIOTHHI



Cenexuus Kak HayKa U Ipoliecc. 3apokJeHUe CeNeKIUHU 1 JomecTukanus. Yuenue H.M. BaBuiioBa o neHTpax MpouCXOXKIEHUS U MHOTOOOPa3Hsl KYJIbTYPHBIX
pacteHuil. LIeHTpbl MPOUCXOKACHUS TOMAITHUX KUBOTHBIX. COPT, mOopoja, MITaMM.

CoBpeMeHHbIE METO/IbI CeJIEKIIMU. MacCOBbIN U MHIUBUAYAJIbHBIA OTOOPHI B CENEKIINU PAaCTeHHUI U )KUBOTHBIX. O1leHKa dKcTephepa. bimskoponcTeeHHoe
CKpelrBanue — MHOpuauHT. Yuctas nunus. CKpelrBaHue YUCThIX JJUHUNA. ['eTeposuc, niu rudbpuanas cuia. HepoacTBeHHOe CKpeluBaHue — ayTOPUIUHT.
OtnanenHas rubpuan3aus U ee ycrexu. VICKyCCTBEHHbIM MyTareHes U NOTy4eHHUe MOJIUIUIONI0B. JIOCTHKEHHS CeIeKIIMH PACTECHHA, )KUBOTHBIX H
MHUKPOOPTraHU3MOB.

BbuotexHonorus kak oTpaciib Npou3BoACTBa. [ eHHass uHxeHepus. Dtarbl co3nanus pekomOuHantHor JIHK u Tpancrennsix opranuszmoB. Kiietounas naxenepus.
Kiterounble kynbTypbl. MUKpOKIIOHAIBHOE pa3MHOXKEHHE pacTeHnid. KiloHnpoBaHue BbICOKOIPOAYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OPIaHU3MOB. JKOJIOTUYECKHE
u stndeckue nmpoodiaembl. MO — reHeTnyecku MOTU(UIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Llopmpemwi: H.. BaBunos, 1.B. Muuypum, I'.JI. Kapneuenko, M.®. lBaHOB.

Tabnuysl u cxemol: kapta «LIeHTpBI IPOUCXOXKIEHUS U MHOTO000pa3us KyIbTypHBIX pacTeHui», «[lopoabl JoMalIHUX KUBOTHBIX», «COpTa KyIbTYpHBIX
pactenuit», «OtnaneHHas rudpuauzanusy», «Padots! akagemuka M.®@. Banosay, «lonumnonausy, «O0beKTbl OMOTEXHOIOTUNY, «KileTOuHbIE KYABTYphI U
KJIOHUpOBaHUe», «KOHCTpyHpOBaHUE U NTEPEHOC T'€HOB, XPOMOCOM).

Obopydosanue: MyIsHKH TUIOJIOB U KOPHETUIONOB TUKUX (DOPM M KYJIBTYPHBIX COPTOB pacTeHUH, repoapuii «CellbCKOX03sHCTBEHHBIE PACTCHUSY.
Jlabopamopnule u npakmuyeckue pabomaol:

Okckypenst «OCHOBHBIE METOBI M JOCTHXKEHUS CEIEKIIMH PACTCHUI U )KUBOTHBIX (HA CEIEKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (hepMy, COPTOUCIIBITATE IbHBIH
Yy4acCTOK, B TEIUIMYHOE XO35HUCTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIH HAYUYHOTO [ICHTPA)».

11 kaace

Tema 1. DBoTrOLIMOHHASE OHMOJIOTUSA

[IpennochiIKu BOZHUKHOBEHHS IBOTIOIMOHHON TeOpUU. DBOIIOIMOHHAS TEOPHsSI U €€ MECTO B Ouosoruu. BrusHue 3BOMIOIMOHHOM TeoOprr Ha pa3BUTHE OMOIOTUN
U IPYTUX HayK.

CaunerenbcTBa HBoNIONKU. [laneoHTONOrMYECKHE: TTOCIE0BATENBHOCTh OSBIEHHUS BUOB B MMaJICOHTOIOTUYECKOMN JIETOMHUCH, TIEPEXOIHBIE (DOPMBI.
buoreorpaduueckue: cxoacTBo u paznuure GayH u Gpaop MaTEpPUKOB U OCTPOBOB.

DOMOpPHUONOTHUECKHE: CXOCTBA M Pa3INins SMOPHOHOB Pa3HBIX BUAOB MO3BOHOUYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, AaHATIOTUYHBIE,
pyIMMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYIISIPHO-OMOXUMUYECKHUE: CXOJICTBO MEXAaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa0OIMYECKUX MyTeH y BCeX
OpPraHHU3MOB.

OodonionHast Teopust Y. Jlapsuna. [Ipeanocsiiky BOSHUKHOBEHHS JapBUHU3MA. JIBUKYIIIME CHUITBI SBOJIONNH BUIOB 10 [[apBuHY (M30BITOYHOE PA3MHOXKEHUE
MIPH OTPAaHUYECHHOCTH PECYPCOB, HEOIPeAeTIeHHAs H3MEHYUBOCTh, 00pb0a 3a CyIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBononnu (CTD) 1 ee 0CHOBHBIE TTOJIOKEHHUS.

Muxkpospomrorus. [Tomynsius kKak eTuHUIA BUIa U BOJTIOIIH.

JIBroxymue cuitbl ((hakTOphl) SBOIOIMA BHIOB B IPUPOE. MyTallmOHHBINA MPOIIECC M KOMOMHATUBHAS U3MEHYUBOCTE. [lomynsiiimoHHbIC BOJIHBI U Apel] TeHOB.
W3onsiiust u Murparnus.

EcrecTBennslii 0TO0p — Hampasstomui haktop 3Boaonun. GopMbl €CTECTBEHHOTO 0TOOpa.

[IpucrnocobaeHHOCTh OPTraHU3MOB KaK pe3yabTar 3BOIIOIUHU. [IpuMepsl mpucnocoOeHnii y opranu3MoB. ApoMop(do3bl i UN0aTaNTaI|H.

Bun u Bunoo6paszosanne. Kpurepun Buna. OcHoBHBIE (OPMBI BUA000pa30BaHuUs: reorpaduuecKoe, SIKOJIOTHIECKOE.

Maxpoaomtorus. DopMel sBoOIMK: (puUneTHUECKast, TUBEPreHTHAsS, KOHBEPreHTHAs, apajuienbHas. HeoOpaTuMoCTh SBOIOLNY.



[IponcxoxkaeHue OT HeCIEUAIN3UPOBAHHBIX NTpenKoB. [Iporpeccupyromas cnenuanu3anys. AJanTuBHas paguanysl.

Hemoncmpayuu:

Hopmpemui: K. Jlunneit, XK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap, 3. I'ekkens, ®. Mromnep, A.H. Cesepiios.

Tabnuyel u cxemol: «PazBuTre OpraHMYECcKOro Mupa Ha 3emiie», «3apOoAbIIH T03BOHOYHBIX JKUBOTHBIX», «APXEONTEPUKC, «PopMbl OOPHOBI 3a CYIIIECTBOBAHKEY,
«EctectBennsiit 0TO0p», «MHOT000pa3ne cCOpToB pacTeHUn», «MHOroo0pasue mopoa KUBOTHBIXY, «[lonmymsauuny, «MyTaloHHasi ©3MEHYUBOCTbY,
«Apomopdo3sbly, «Manoananranuny, «O0mIas nereHepanus», «/Bmkyinue cuisl sBononumn», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsunay, «boprba 3a
cyliecTBoBaHue», «IIprcmocoOIeHHOCTs OpraHu3MOBY, «I eorpadudeckoe BUI000pa3oBaHue), « IKOIOTUIECKOE BU000pa30BAHUEY.

Obopyoosanue: KOJUIEKIHS HACEKOMBIX C Pa3IMYHBIMUA TUIIAMU OKpPACKU, HA0Op IJI0AOB U CceMsH, KoyeKuus «IIpumepbl 3alUTHBIX TPUCTIOCOOICHU Y
KUBOTHBIX», MOJIeNb «OCHOBHbBIE HAIPABJIEHUSI 3BOJIIOLIMNY», 00beMHast MOZIeNIb «CTpPOEHUE FOJIOBHOIO MO3Ta I103BOHOYHBIX).

Bbuoreorpaduyeckas kapra Mupa, KoJuieKIus «PopMbl COXPAHHOCTH UCKONIAeMbIX KUBOTHBIX U PacTeHU», Moaenb anruinkaius «l[lepekpect xpomocomy,
BJIaYKHBIE TIpenaparsl «Pa3BuTre HaceKOMOTo», «Pa3BuTHE JIATYIIKNY», MUKponpenapar «JIpozoduia» (HopMa, MyTauuu GopMbI KPBUIHEB U OKPACKH TENa).
Jlabopamopnvle u npakmuyeckue pabomaol:

JlaGoparopnas pabora Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTHUECKOMY KPHUTEPHION.

Jlaboparopnas padota Ne 2. «Onucanue nprucrnocoOIEHHOCTH OpraHU3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHMe M pa3BUTHeE KU3HU Ha 3emJie

JloHay4HbIe TPEACTABICHHUS O 3apOKICHUH KU3HU. HayuHble THIOTE3b BOSHUKHOBEHHS JKU3HU Ha 3eMJie: a0uoreHe3 U naHcrnepmMus. XUMHUYECKask SBOTIOIUS.
AOHOreHHbIN CHHTE3 OPraHNYeCKUX BEUIECTB U3 HEOPTaHUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKIACHUE XMMUUECKON ABoJoLnU. HadanbHble 3Tamnsl
o6uonoruueckoit spomonuu. 'unoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYP U BOBHUKHOBEHUE MPOTOKIIETKHU. [lepBble KIETKH U UX SBOIIOLIHSL.
®opMHpOBaHKE OCHOBHBIX IPYII KUBBIX OPraHU3MOB.

Pa3ButHe xu3Hu Ha 3emiie 1o 3pam u nepuogam. Karapxeit. Apxelickas u mpoTepo3oiickas spbl. [laneo3oiickas 3pa u ee nepuoabl: KEMOPUHCKUN, OPIOBUKCKHUIA,
CUIIYPUMCKHI, IEBOHCKHM, KAMEHHOYTOJIBHBIN, IEPMCKHUI.

Me3o30lickas 3pa U ee IepUObl: TPUACOBBIN, FOPCKUM, METIOBOM.

Kaitno3zolickast 3pa u ee nepuojbl: NajaeoreHOBbI, HEOT€HOBBIM, AHTPOIIOTEHOBBIH.

XapakTepuCcTUKa KJIMMaTa ¥ reoJIornyeckux nporeccoB. OCHOBHBIE ATAIlbl 3BOIOLUH PACTUTENILHOTO M YKUBOTHOTO MUpa. ApoMop(]o3bl y pacTeHUH U )KUBOTHBIX.
[TosiBneHue, pacBeT U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHn4ecKoro MUpa Kak OTpaKeHUe 3BONIIOLMHA. OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

OBouoNMs YyenoBeKka. AHTPOINOJIOTUS Kak Hayka. Pa3BuTue npeacTaBieHnu 0 MPOUCXOKICHUH YesloBeka. MeTo/ipl n3ydyeHus aHTpornoreHesa. CxoicTsa u
pa3anyrs 4eJI0BEKa U )KUBOTHBIX. CHCTEMaTHUYECKOE MTOJIOKEHUE YEI0BEKA.

JBmxymue cuibl (pakTopsl) aHTpornoreHe3a. HacnencrBeHHas N3BMEHYMBOCTD U €CTECTBEHHBINH 0TO0p. OOLIeCTBEHHBIH 00pa3 )KM3HU, U3TOTOBIEHHE OPYAUi
TpY/la, MBILIVIEHUE, PEYb.

OCHOBHBIE CTaJIMY U BETBU SBOJIOIIMYU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenslid, YenoBek npsimoxoasumi, YenoBek HeaHAepTaIbCKHUM, YeTOBEK pa3yMHBIil.
Haxoaxu nckomnaemMbIX OCTaTKOB, BpeMsl CYIIECTBOBAHHUS, 00JACTh PaclpoCTpaHeHHsI, 00beM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: EBPOIEOHIHAs (eBpa3HiicKas), HErpo-aBcTpaiouHas (3KBaTopuaIbHas), MOHTOJIOUIHAS (a3HUaTCKo-
amMepHuKaHcKasi). UepTbl IPUCIIOCOOIEHHOCTH MPEICTABUTENIEH YeTIOBEUECKHUX pac K YCIOBHM cyliecTBoBaHUs. EnnHcTBO yenoBeueckux pac. Kputuka pacusma.
Hemoncmpayuu:

Ilopmpemui: ®. Pequ, JI. Ilactep, A.W. Onapun, C. Mumep, I. FOpu, Y. [lapBun.

Tabauywl u cxemwvl: «BozankHOBeHE COTHEYHOM CUCTEMBI», «Pa3BUTHE OpraHNYecKoro Mupay, «PacturensHas KieTkay, « KuBoTHas KIIeTKa,
«ITpokapuoTnueckas kierka», «CoBpeMEeHHas CUCTEMa OPraHu4YeCcKOro Mupa», «CpaBHeHHE aHATOMUYECKUX YEPT CTPOCHUS YeJIOBEKa U YeJIOBEKOOOPA3HBIX



00e3bs1H», «OCHOBHBIE MECTa NAJICOHTOJIOTMUECKUX HAXOA0K IPEKOB COBPEMEHHOTO YelloBeKay, «/IpeBHeiimue monny, «pesaue moam», «Ilepsoie
COBpEMEHHBIE JTIOAN», «YeroBeueckue pachi».

Obopyoosanue: mynsixu «IIpoucxoxeHne yenoBeka» (OIOCTbI aBCTPATIONUTEKA, TUTEKAHTPOIIA, HEAHIePTajblla, KPOMAHBOHIIA), CICTIKHA WIIA U300paXKeHUs
KaMEHHBIX OpYyIUN MEPBOOBITHOTO YeJIOBeKa (KaMHHU-YOMIEephl, pyOusa, ckpebiia), reoXpoHoIornueckas Tabnuua, Komiekuus «PopMbl COXpaHHOCTH UCKOTIaeMBbIX
JKUBOTHBIX U PACTCHUI.

Jlabopamopuvie u npakmuueckue padomul:

[Tpaktuyeckas padora Ne 1. «M3yueHrne HCKONaeMbIX OCTAaTKOB PACTCHUN U JKUBOTHBIX B KOJUICKIIUSIX).

DKCKypcHust «DBOJIONHS OPraHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIN WM KPaeBeIUECKUN My3ei).

Tema 3. OpranusMsbl 1 OKpYAKalOIas cpeia

DKoJIOrus Kak HayKa. 3aJjauu ¥ pa3/ielibl 3KOJIIOTUU. MeTo/ bl SKOJIOTHYECKUX UCCIIETOBAHUNA. DKOIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeIOBeKa.

Cpenpl 00MTaHMsI OPraHU3MOB: BOJHAs!, HA3EMHO-BO3/1YIIHAs, IOYBEHHAs, BHYTPUOPTraHU3MEHHAsI.

Dkonoruyeckue dakropsl. Knaccudukanus sxonornueckux (HakropoB: abUOTHUECKHE, OMOTUYECKUE U aHTPOIIOTreHHbIe. JleificTBre SKOJIOrH4YecKuX (PakTOpoB Ha
OpPTraHU3MBI.

AbuoTtnueckue (pakTopbl: CBET, TEMIIeparypa, BlaxxHocTh. Poronepuoausm. [Ipucnocobnenuss opraHu3MoB K JIeHCTBUIO abuoTHueckux (akropoB. buonornueckue
PUTMBL.

buotnueckue gaxTopsl. Buapl 6MOTHYECKUX B3aMMOACUCTBUIN: KOHKYPEHIIHS, XUIIIHUYECTBO, CUMOMO03 U ero ¢popmsl. [lapazutusm, koonepanus, MyTyaausm,
KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTpaau3M. 3HaueHue OMOTUYECKUX B3aUMOJIEHCTBUH /1JIsl CYILIECTBOBAHUS OPTaHNU3MOB B
MPUPOJIHBIX COOOIECTBAX.

DKOJIOTMYECKUE XapaKTEPUCTUKU Monysiuuu. OCHOBHBIE ITOKA3aTENN MOMY/SALUN: YUCIEHHOCTb, INIOTHOCTb, POXK/1aEMOCTb, CMEPTHOCTD, IPUPOCT, MUTPALIUSL.
JIMHAMHKA YUCIIEHHOCTH MOMYJISILIUK U €€ PeryIslus.

Hemoncmpayuu:

Ilopmpemui: A. I'ym6onbat, K.®. Pynse, O. 'ekkens.

Tabnuyer u cxemol: kapta «lIpupogasie 30861 3eminy, «Cpeapl 00UTaHUs OpraHU3MoBY, «Potonepuoauzmy», «llonynsnuny, «3akOHOMEPHOCTH pocTa
YHUCICHHOCTH NOMYISIIUN UHPY30pHH-Tyhenbki», «[Iumensle menm».

Jlabopamopnuie u npakmuueckue padomoi:

JlaGoparophas pabota Ne 3. «Mopddosnoruueckne 0coOEHHOCTH pacTeHUI U3 pa3HbIX MECT OOUTaHUS.

Jlabopartopnast pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

ITpakTtuyeckas padora Ne 2. «[lojcueT MIOTHOCTH MOMYMSALMHI pa3HbIX BUIOB PACTEHUI».

Tema 4. Cool0miecTBa M 3K0JI0rHYeCKHE CUCTEMbI

CoobmiecTBO opranu3MoB — OuorieHo3. CTpyKTypbl OMolieH03a: BU0OBasi, MPOCTPaHCTBEHHAs, Tpodudeckas (nuuiesast). Bunsl-nomuHanTel. CBA31 B OMOIIEHO3E.
Dkonornyeckue cucteMsl (3kocucteMsl). [lonstre 06 sxocucteme u OuoreonieHoze. OyHKIIMOHAIbHbIE KOMITIOHEHTHI 3KOCUCTEMBI: TIPOIYLIEHTbI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BemecTB 1 MOTOK HEPTuM B dkocucteme. Tpodpuueckue (MuiieBbie) ypoBHU IKocUcTeMBI. [IuieBsie rienu u cetu. OCHOBHBIE
MOKa3aTeNn IKOCUCTEMBI: OroMacca, MPOAYKIHs. DKOJIOrHUECKHe MUPaMUIbl: TPOILYKIIUH, YUCIEHHOCTH, OnoMacchl. CBONCTBA DKOCUCTEM: YCTOWYHBOCTbD,
camoperyisauus, pazsutue. Cykueccus.

[IpupoHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCHCTEMa XBOMHOTO MIIM IIMPOKOJIMCTBEHHOTO Jieca.

AHTPONOT€HHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KocucTeMBbl. bronornyeckoe u X03sHCTBEHHOE 3HaYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasue kak GakTop ycToHunBOCTH 3K0ocucTeM. CoxpaHeHHe OHOIOrHYeCKOro pa3Hoo0pas3us Ha 3emiie.



VYuenne B.U. Bepranckoro o 6uocdepe. ['panuiibl, coctaB u crpykrypa 6nocdepsl. JKupoe BemectBo u ero pyHkuuu. OcodeHHocTr 6rocdepsl Kak r1odansHOM
9KOCUCTEMBI. [[nHaMuueckoe paBHOBECHE U 0OpaTHas CBsA3b B Omocdepe.

KpyroBopoTs! BemecTB 1 OMOTEOXUMHUYECKHUE IIUKITBI 3JIEMEHTOB (yIiieposa, a30Ta). 30HaIbHOCTh Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenosedecTBo B Onochepe 3emiin. AHTpOTIOreHHbIE n3MeHeHus B Onocdepe. [11o6anpHbIC FIKOIOTHUECKHE TTPOOIIEMBI.

CocymecTBoBaHue MPUPOJIBI U yenoBeuecTBa. CoxpaneHne 6Mopa3HO00pa3us Kak OCHOBA yCTOHUMBOCTH 6uochepbl. OCHOBA pallMOHAIBHOTO YIIPaBICHUS
MPUPOHBIMU PECYPCAMH U UX MCIIONIb30BaHUE. JJOCTIKEeHNs OMOJIOTHH U OXpaHa MPUPOIBL.

Jemoncmpayuu:

Ilopmpemwi: A.Jl. Tencnou, B.H. Cykaues, B.I1. BepHauckuid.

Tabnuywr u cxemsi: «Ilumessie nenun», «buoneHo3: coctaB u cTpykrypay, «[Ipupoausie coobmecTBay, «Llenu nutanusy», « DKOIOTHUECKAs! TUPAMHIAY,
«buocdepa u yenoBek», «IKocucTeMa MUPOKOIUCTBEHHOTO JIecay, « IKOCHCTEMA XBOHHOTO Jiecay, «buoreHos Bomoemay, «ArporeHos», «[IpumepHbie
AQHTPOIIOI€HHBIE BO3IEUCTBUS HA IPUPOAY», « BakHENIIe HCTOYHUKH 3arpsi3HEHMS BO3/lyXa U IPYHTOBBIX BOJ», «[louBa — BakHEHIIas COCTABIISAIOIIAS
ouocheps», «DakTopsl Aerpananuu nouBy, «llapaukoblit 3P pexT», «DaKkTOpbl pPaIu0aKTUBHOTO 3arps3Henus ounocheps», «O01mas cTpykTypa ouocdepsi,
«Pacrmipoctpanenue xu3Hu B onochepe», «O30HOBBIN dKpaH Ouocdeprl», «KpyroBopot yriepoaa B 6uocdeper», «KpyroBopor a3oTa B mpupoae».
Obopyodosanue: Moaenb-antuiukanus « Tunuanesie 6MoLeHO3bI», repOapuii «PacTuTensHbie cO00IIecTBa», KOJUIeKINN «bruoreHosy, «Bpeaurenu BaxxHeHITNX
CEeITbCKOXO035IICTBEHHBIX KYJIBTYp», TepOapuu U KOJUIEKIIMU PACTEHUH M KUBOTHBIX, IPUHAIJICKAIINE K Pa3HBIM SKOJIOTHYECKUM TPYIIIaM OJHOTO B2, KpacHas
kaura Poccuiickoit denepannn, n300pakeHusi OXpaHsIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

[lnanupyemMsie pe3yabTaThl 0CBOEHHS MPOrPaAMMBbI 110 0MO0JIOTHU HA YPOBHE CPeIHEro 061mero 00pa3oBaHus
Cornacao ®I'OC COO ycranaBnuBaroTcs TpeOOBaHUS K pe3ylibTaTaM OCBOSHHS 00YJaIOUIMMHUCS IPOTPAMM CPEIHEr0 O0IIero 00pa3oBaHMs: JTHNYHOCTHBIM,
METanpeIMETHBIM M ITPEAMETHBIM.

JINYHOCTHBIE pe3yJabTarTbl

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IPCAMETA «bronorus» BbIACICHBI CJICAYHOIUINEC COCTABIIAIONINUEC: OCO3HAHUC O6yLIaI-OH_[I/IMI/IC$I pOCCHfICKOfI
Fpa)K)IaHCKOfI HACHTUYHOCTHU — T'OTOBHOCTU K CaMOPAa3BUTHUIO, CAMOCTOATCIBHOCTU U CaAMOOIIPCACIICHHUIO, HAIMUUC MOTHUBALIUU K 06y‘~IeHI/IIO 6I/IOJ'IOFI/II/I,
LEJICHAIIPABICHHOC PAa3BUTUC BHYTPCHHUX Y6G)KZ[CHHﬁ JINYHOCTH HA OCHOBE KJIIOUEBBIX IIECHHOCTEH U HCTOPHUYCCKUX Tpa,Z[I/II_II/Iﬁ pa3BUTHUA OMOJIOTMYECKOTO
3HaHHUA, TOTOBHOCTb U CIIOCOOHOCTH 06yqa101111/1xcs[ PYKOBOACTBOBATLCA B CBOCH ACATSIbHOCTHU [IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMHU, NPUCYIINUMH CUCTEME
OHOJIOTHYECKOTO O6pa3OBaHI/IH, HaJINYUEC SKOJIOTHUICCKOT'0 IIPpaBOCO3HAHW, CIIOCOOHOCTH CTaBHTh LCJIM U CTPOUTD )KU3HCHHBIC I1JIaHbI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa « bHOoNTOorus» JOCTUTAIOTCS B €IMHCTBE Y4eOHOM 1 BOCITUTATENFHOM IEATEIHHOCTH B COOTBETCTBHUU C
TpaaulInOHHBIMHU pOCCHfICKHMH CONHUOKYJIBTYPHBIMU, UCTOPUYCCKUMHU U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATBIMU B O6HIeCTBe ImpaBHUJIaMHu U HOpMaMHn
MOBENICHUS U CIIOCOOCTBYIOT MPOIlECCaM CaMOIIO3HAHUS, CAMOBOCITUTAHMS U CAMOPA3BUTHSI, PA3BUTHSI BHYTPEHHEH MO3UIIMH JTMYHOCTH, MaTPUOTU3MA, YBAKCHHUS K
3aKOHY | TPABOIOPSAKY, YEIOBEKY TPY/Ia U CTAPIIEMY IMOKOJICHHUIO, B3AUMHOTO YBAKECHHS, OEPEKHOTO OTHOIICHUSI K KYJATYPHOMY HACIEANIO U TPAAUIIHSIM
MHOTOHALMOHAJIBHOTO Hapoaa Poccuiickoit denepauu, npupoe U OKpyKarolen cpese.

JInuHOCTHBIE pe3yNbTaThl OCBOEHHUS yueOHOTro peameTa «brosorus» T0KHBI OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTh O0YYarOIIUXCsl pYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH THYHOCTH, CHCTEMOU IIEHHOCTHBIX OPHEHTAIIUN, TTO3UTUBHBIX BHYTPEHHUX YOCKICHHM, COOTBETCTBYIOIINX
TpaaTUuIIUOHHBIM HEHHOCTAM pOCCI/II\/'ICKOFO O6H_[eCTBa, paCiupC€HUC )KU3HCHHOI'O OIIbITA U OIbITA ACATCIBHOCTU B IIPOUCCCE p€aln3aliii OCHOBHBIX HaHpaBJ'IeHI/Iﬁ
BOCIUTATEIBHOU IEATENIBHOCTH, B TOM YUCJIE B YACTHU:



1) rpaxIaHCKOr0 BOCTIMTAHUSA:

¢ chOpPMUPOBAHHOCTH IPAKIAHCKON MO3UIIMU 00yUYaIOUIErocs Kak akTUBHOTO U OTBETCTBEHHOTO YJIEHa POCCUHCKOTO OOIIECTBa;

® 0CO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00A3aHHOCTEH, yBa)KEHHE 3aKOHA U MPAaBOMOPSIKA;

® TOTOBHOCTb K COBMECTHOU TBOPUYECKOU JESTENLHOCTH MPU CO3/IaHUHU YUeOHBIX TPOEKTOB, PEIICHUH YYEeOHBIX U MTO3HABATEIbHBIX 3a]1a4, BHIIIOJIHECHUN
OHMOJIOrMYECKHUX IKCIIEPUMEHTOB;

® CIIOCOOHOCTH ONPEAETATH COOCTBEHHYIO IMO3UIUIO 110 OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOM KU3HU U OOBSICHITH €¢;

® yYMEHHUE YYUTHIBATh B CBOUX JIEUCTBUAX HEOOXOIUMOCTbh KOHCTPYKTUBHOTO B3aUMOACHCTBHUSI JIIOICH C pa3HBIMU YOKICHHUSIMH, KYJITYPHBIMH [IEHHOCTSIMU
1 COLIMAJIbHBIM IOJO0KEHUEM;

® TOTOBHOCTH K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBIIMOJIHEHHS YU€OHBIX, IO3HABATEIBHBIX U UCCIIEI0BATENLCKUX 33/1a4, YBAKUTEIHLHOE OTHOIICHNE
K MHEHHIO OMIIOHEHTOB MPH 00CYKIEHUH CITIOPHBIX BOIPOCOB OMOJIIOTUYECKOTO COACPIKAHUS;

® TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NIATPUOTUYECKOTO BOCTIUTAHUS

® c(hopMUPOBAHHOCTH POCCUHCKOM TPaXKAAHCKOW UIEHTHYHOCTH, MAaTPUOTU3MA, YBAKCHHUS K CBOEMY HApO/Y, YyBCTBA OTBETCTBEHHOCTH riepes PonuHoi,
TOPAOCTH 3a CBOM Kpail, cBOXO PonuHy, CBOM SI3bIK M KYJBTYPY, IPOILJIOE U HACTOALLIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

® [[EHHOCTHOE OTHOLIEHUE K MPUPOAHOMY HACIIEUIO U MAMSATHUKAM IIPUPOJbL, JOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

® CIOCOOHOCTH OLIEHUBATH BKJIA/l POCCUNMCKHUX YYEHBIX B CTAHOBJICHHE U Pa3BUTUE OMOIOTHUH, TOHUMAaHUE 3HAYEHUSI OUOJIOTHH B TO3HAHUH 3aKOH OB
IIPUPOJIbL, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IECTBA;

e yjeiiHas yOeKIEHHOCTh, TOTOBHOCTH K CIIy’keHHI0 OTe4ecTBY U €ro 3alliTe, OTBETCTBEHHOCTh 32 €T0 CyAb0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
® OCO3HAHWE IYXOBHBIX [IEHHOCTEN POCCUMCKOTO HApOAa;
c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHUS;
CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;
OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAyLIEro;
OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJIUTEIISIM, CO3/JAHUIO CEMbU HAa OCHOBE OCO3HAHHOT'O NMPUHATHUS [IEHHOCTEH ceMENHOM KU3HU B COOTBETCTBUU C
TpaguuusiMu HaponoB Poccuu;
4) 3cTeTH4eCKOro0 BOCIIUTAHUSA:

® OCTETUYECKOE OTHOIICHUE K MUPY, BKJIFOUAsl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIEHUH;

® [IOHMMaHUE SMOIIMOHAIBHOTO BO3JICHCTBHUS )KUBOM MPUPOABI U €€ [IEHHOCTH;

® TOTOBHOCTb K CAMOBBIPA)KEHHIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIIEHUE IPOSBIISITH KAYECTBA TBOPUECKOW TUYHOCTH;

5) pusuveckoro BOCIUTAHMSA:

e TIOHMMaHUE M peanu3alus 3J0pOBOTo U 6e30MacHOro 00pasa KU3HHU (340pOBOE MUTaHHUE, COOTIOIEHUE THTUEHNYECKUX TIPAaBUIT U HOPM,
cOalaHCUPOBAaHHBIN PEKUM 3aHATUN U OT/AbIXA, peryisapHas Gu3nyeckas akTUBHOCTh), OEpeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3MYECKOMY M NICUXUYECKOMY 3/10POBbIO;

® TIOHMMaHUE [IEHHOCTU IPaBUJI MHAWBHUIYaJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO MOBEIEHUS B CUTYAIHIX, YIPOXKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

® OCO3HaHHE MOCIEACTBUM U HENMPUATHE BPEIHBIX NPUBBIYEK (YHOTPEOIEHHSI aJIKOTOJIsl, HAPKOTHUKOB, KypeHus);

6) TpynoBOro BOCIMTAHMS:
® TOTOBHOCTH K TPYNy, OCO3HAHUE [ICHHOCTH MAacTepPCTBa, TPYAOIIO0HE;



TOTOBHOCTbH K aKTUBHOM ACATCIIbPHOCTU TEXHOJIOTUYSCKOMN U counaanoﬁ HaIpaBJICHHOCTH, CIIOCOOHOCTH HHUIIUUPOBATH, IINIAHUPOBATH U CAMOCTOATCIILHO
BBIITOJIHATE TaKYI0 ACATCIBbHOCTD,

MHTEpEC K pa3indHbIM cepaM npodhecCuOHAIBHOM 1eATeIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOpP Oynyiiel mpodeccuu U peaau30BbIBaTh
COOCTBEHHbIE )KM3HEHHbIE TJIaHBI,

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTUYECKOTO BOCIIMTAHUSA:

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHONICHHE K MPUPO/Ie KaK HCTOYHHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHUS;

IMOBBIIICHHUEC YPOBHA SKOJIOTUYECKONI KYJIBTYPBbI: HpI/IO6peTeHI/Ie OIIbITA IJIAHUPOBAHHUA IMOCTYIIKOB U OLICHKHU UX BO3MOKHBIX HOCJIGI[CTBPIIZ JJISA
OKPYKAIOLIEH CPEbI;

OCO3HaHME ITI00aTBHOT0 XapaKTepa KOJIOTMUECKUX IPOOJIEM U MyTeH WX peIIeHHUS;

CIIOCOOHOCTD UCIOJIB30BaTh MPUOOPETaeMble NMPU U3yYECHUHN OMOJIOTUY 3HAHUS U YMEHUS MPU PelIeHUH MpoOieM, CBI3aHHbBIX C PallMOHAIbHBIM
MIPUPOJIOTIONB30BaHUEM (COOIIOCHHE MTPABUII TOBEICHUS B IPUPO/IE, HAITPABICHHBIX HA COXPAHEHHUE PABHOBECHS B SKOCUCTEMAaX, OXpaHy BUJIOB,
IKocHCcTeM, Orochepsr);

AKTUBHOE HEMPUSATHE IEHCTBUHN, IPUHOCSIIUX BPE OKPYXKAIOIIeH MPUPOAHOI cpesie, yMEeHHEe IPOrHO3UPOBATH HEOIAronpUsSTHIE YKOJIOTHUECKHE
MOCJICACTBUS MPEANPUHUMACMBIX JIEHCTBUI U MPEAOTBPALLATh UX;

HAJIMYUEC PA3BUTOI'O 3KOJOTHYCCKOI'0 MBIIIJIICHHA, SKOJIOTHYECKOU KYJBbTYPBbI, OIIbITA ACATCIbHOCTU 3KOJIOTUYECKOU HAIpaBJICHHOCTH, YMCHUA
PYKOBOJACTBOBATLCA UMU B HO3HaBaTeJII)HOI>'I, KOMMyHI/IKaTHBHOfI n COHH&JIBHOﬁ IMPAKTUKE, TOTOBHOCTU K Y4aCTUIO B HpaKTI/I‘-IGCKOI\/JI ACATCIIbHOCTHU
HKOJIOTMYECKOM HAMpaBICHHOCTH;

8) HECHHOCTU HAYYHOI'0 IIO3HAHUA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U OOLLIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JJHajore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3bIKOBOI M YNTATEIbCKON KYJIBTYphI KaK CPEACTBA B3aMMOACUCTBUS MEXAY JIFOAbMH U IIO3HAHUS MUDA;

NOHUMaHMe crienn(pUKH OUOIOTUH KaK HAyKH, OCO3HAHUE €€ POJId B (POPMUPOBAHUH PALIMOHATILHOTO HAYYHOTO MBILIUIEHUS, CO3/IaHUH LIEIOCTHOIO
IpeCTaBIeHUs 00 OKPYKAIOLIEM MUPE KaK O €AMHCTBE MPUPO/IbI, YEIOBEKa U OOIIECTBA, B TO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEN M pellieHHH TpoodieM
COXpaHEHUs IPUPOTHOTO PaBHOBECHS;

yOSKJIEHHOCTb B 3HAYMMOCTH OMOJIOTUH ISl COBPEMEHHOM LIMBUIIM3ALIMU: 00€CTIeYeHUsI HOBOTO YPOBHS Pa3BUTUSI METUIIMHBI, CO3/JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI1, CHOCOOHBIX PEIIaTh PECYPCHBIE MPOOIEMbI pa3BUTHS YEJIOBEUECTBA, MTOMCKA MTyTEl BBIX0/1a U3 INI00AIBHBIX SKOJIOIMUECKUX MPOoOsieM U
o0ecrnieueHus Nepexosia K ycTOMUYNBOMY pa3BUTHUIO, PALIMOHAIBHOMY UCIIOIb30BaHUIO IPUPOIHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HH;
3aMHTEPECOBAHHOCTD B MOTYYEHUHN OMOJOTMUYECKUX 3HAHUI B LIENIAX MOBBIIICHUS O0IIEH KYJIbTYphl, €CTECTBEHHO-HAYYHOI IPaMOTHOCTH, KaK COCTaBHOU
4acTH (PYHKIIMOHAIBHOM IPaMOTHOCTH 00yUaromuxcs, GopMUpyeMOil IIpU U3y4eHUU OUOJIOTHH;

MOHMMAaHUE CYIIHOCTH METO/IOB MTO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, ClIOCOOHOCTh MCIOIb30BATh MOJIy4YaeMble 3HaHUS JJI aHAIN3a U
OOBSICHEHHUS SIBJIEHUI OKPYXAIOIIEro MUpa U MPOUCXOIALINX B HEM U3MEHEHHH, yMEeHUe JefaTh 000CHOBAaHHBIE 3aKJIFOUEHHsI HA OCHOBE HAay4HbIX (DAKTOB U
MMEIOLIUXCS JAHHBIX € LENIBIO MOIY4YE€HUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO UCIIOIb30BaTh OMOIOTMUECKIE 3HAHUS JIJIsl pEIeHUs TPOOJIEM B PeasIbHbIX KU3HEHHBIX CUTYaLIUAX;

OCO3HAHME LIEHHOCTH HAy4YHOH AEATEIbHOCTH, TOTOBHOCTb OCYILECTBIATH IPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATENBHOCTD HHINBUIYAIbHO U B TPYIIIIE;
TOTOBHOCTB M CITOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO M caMO0OPa30BaHUI0, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HaHUH 110 OMOJIOTUH B COOTBETCTBUU
C )KU3HEHHBIMH ITOTPEOHOCTSAMHU.



B nporecce 10CcTHXKEHUS THYHOCTHBIX PE3Y/IBTATOB OCBOCHHUS 00YYaIOIIMMUCS MPOrPaMMBbI TI0 OMOJIOTUU HAa YPOBHE CPEIHET0 00IIero 00pa3oBaHus y
00y4arOLINXCsl COBEPILIEHCTBYETCS AYMOLMOHAIBHBIM HHTEIUIEKT, PEAIoararini choOpMUPOBAHHOCTS!

CaMOCO3HAHMS, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHATIBHOE COCTOSTHHE, BUAIETh HAIIPABICHUS PA3BUTHS COOCTBEHHOMN SMOLIMOHATBHOM
cdepsl, OBITh YBEpEHHBIM B ce0e;

CaMOperyJIMPOBaHUs, BKIIFOUYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPHHUMATh OTBETCTBEHHOCTH 32 CBOE MTOBEJICHHE, CIIOCOOHOCTh aalITUPOBATHCS K
AMOITMOHATBHBIM U3MEHEHHSIM U TPOSIBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHBALIMH, BKIIIOYAOIIEH CTPEMIICHHE K TOCTHXKEHHIO LIEJIH U YCIIEXY, OIITUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh, HCXO/IS U3 CBOUX
BO3MOXXHOCTEH;

AMITATHH, BKITIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIIMOHAILHOE COCTOSIHUE JIPYTUX, YYUTHIBATH €0 MPU OCYIIECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTh K
COYYBCTBHIO U COTIEPEKHBAHUIO;

COILIMAIBHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIEHHS C APYTHMMH JIFOIEMH, 3200 TUTHCS, IPOSBIISITh MHTEPEC U pa3peniaTh
KOH(JIMKTHI.

MeTtanpeaMeTHble pe3yibTaThl

MertanpeaMeTHBIE pe3yIbTaThl OCBOCHHS YI€OHOTO MpeaMeTa «BHoIorusy BKIIFOUAIOT: 3HAYUMBbIC TS (QOPMHUPOBAHMSI MEPOBO33PCHHS O0YUAOIIUXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHBIE) O0IIeHAYYHBIEC TOHITHS, OTPaXKaroIIie EeJI0CTHOCTh HAyYHOM KapTHUHBI MUPA U CHEHU(PUKY METOJOB IMO3HAH U,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIICCTBO, SHEPTHS, SIBJICHUE, TIPOIIECC, CUCTEMA, HAYYHBIN (DaKT, IPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleI0BaHNe, HaOII0IeHUe, U3MEPEHUE, SKCIIEPUMEHT U APYTUX), YHUBEPCAIbHbIE YUeOHbIEe NeCTBUS (I03HABaTeNbHbIE, KOMMYHUKATUBHbBIC, PETYISTHBHBIC),
obecnieunBaronye GopMUpoBaHre GYHKIIMOHATBHON TPAMOTHOCTH U COIIMAITLHOW KOMITETSHITUU O0YJarOIINUXCsI, CTIOCOOHOCTh 00YUYaIONTUXCsl UCTIOIh30BaATh
OCBOEHHBIE MEeXAUCIMUILTHHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHbIE YdeOHbIe IEHCTBHUS B TO3HABATEIHLHON U COLMATBHON MIPAKTHKE.

ITo3naBaresbHbIC YHHBEPCAJIbHbIC YUeOHbIC el CTBUS
Ba3zoBble jiornueckue geiicTBuA:

CaMOCTOATENIbHO (DOPMYIIMPOBATh U aKTyaJIU3UpPOBaTh MPoOIEMyY, paCCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUI MPHEMBI JJOTMYECKOTO MBILIUIEHUS (aHAJIN3a, CHHTE3a, CPAaBHEHHUS, K1acCU(pHUKaIuK, 0000IIEeHNs ), pACKPhIBaTh CMBICI
OMOJIOTMYECKUX MOHATUH (BBLAEATh UX XapaKTepHbIE MPU3HAKHU, YCTaHABINBATh CBA3U C IPYTUMU IMOHATHIMU);

OTIpEeIEIIATh 1eJIN ACSITEIbHOCTH, 3a/1aBasi HapaMeTpbl U KPUTEPUU UX JOCTUKEHHSI, COOTHOCUTD PE3YIIbTAThI I€ATEIbHOCTH C IOCTABIEHHBIMU LIENISIMU;
UCIIOJIb30BaTh OMOJOTHYECKHE MOHATHUS 1J1s1 OObSICHEHUS (DAKTOB U SIBICHUHN )KMBON TIPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHbIE, I€AYKTUBHbIE, 10 aHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpUBAEMBbIX
SIBJICHUSX, (OPMYIHPOBATH BHIBOJIBI U 3AKJIFOUEHHUS;

IPUMEHSTHh CXEMHO-MOJIENIbHBIE CPEJCTBA AJIS PEACTABICHNUS CYIIECTBEHHBIX CBSA3EH M OTHOIIECHUH B N3y4aeMbIX OMOJIOrMYECKHX 00BEKTaX, a TAKKE
MIPOTUBOPEYUI pa3HOT0O PO/, BBISIBICHHBIX B Pa3IMUHbIX HH(GOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IJIaH PELIeHUs TPOOIEMbI C YUETOM aHAJIN3a UMEIOIMXCS MaTepHANIbHBIX M HEMaTepUalbHbBIX PECYpPCOB;

BHOCHUTb KOPPEKTHUBHI B I€ATENBHOCTD, OLIEHUBAaTh COOTBETCTBUE PE3YJIBTATOB LIENISIM, OLIEHUBATh PUCKH MTOCIIEICTBUM 1€ATEIbHOCTH;

KOOPAMHUPOBATh U BBIOJIHATH PA0OTY B YCIOBUSX PEATbHOTO, BUPTYaJIbHOIO M KOMOMHHPOBAHHOTO B3aMMO/IEHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIICHUE IPU PELICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBhle nccienoBarejbCKue 1eHCTBUA:



BJIaJICTh HAaBBIKAMHU Y4E€OHO-HCCIIEJ0BATEIBCKOM U MPOEKTHOM JesITeIbHOCTH, HAaBBIKAMHU pa3pelieHust MpoodieM, 00J1aaTh ClIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATEJILHOMY IIOUCKY METOJIOB PEILICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJ0B IIO3HAHN,

MCIIOJIb30BaTh Pa3IMUHbIC BUJIBI JEATEIILHOCTH 110 OJYYSHUIO HOBOTO 3HAHUS, €r0 UHTEPIIPETalluy, IPeoOpa30BaHUIO U IPUMEHEHHIO B y4EOHBIX
CUTYalHsX, B TOM YHCJIE PU CO3/IaHUU YUEOHBIX U COLUATIbHBIX MPOCKTOB;

(dbopMHUpOBaTh HAYYHBIN THIT MBIIIUIEHUS, BJIa/IeTh HAYYHOW TEPMUHOIOTHUEH, KITFOUEBBIMU OHATUSIMH U METOJIaMH;

CTaBHUTbH U (POPMYITHPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BaTEIbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYALUsX;

BBISIBJISITh IPUYMHHO-CJIEAICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/1a4y, BBIABUTATh TUIIOTE3Y €€ PEIICHUS, HAXOIAUTh apIyMEHTHI 17151 JJOKa3aTeIbCTBA CBOMX
YTBEPKJICHH, 3a7aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;

AQHAJIM3UPOBATh IOJYYEHHBIE B XO/I€ PEIICHMS 3a1a4l PE3YIbTaThl, KpUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH 1[E€JICHAIIPABICHHBIN MOMCK MIEPEeHOCa CPEICTB U CIIOCOOOB EHCTBUS B IPO(HECCHOHAIBHYIO CPENY;

YMETb MEPEHOCUTh 3HAHUS B MTO3HABATEIBHYIO U MPAKTUYECKYIO 001aCTH KUZHEACITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbBIX MMPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC HJIEH, ITPEIaraTh OPUTHHAIBHBIE TIOIXO/IbI U PEIICHUS, CTAaBUTh MTPOOJIEMBI U 3a1a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

OPHEHTHPOBATHCS B PA3JIMUYHBIX HCTOYHHUKAX HH(OPMAIMHU (TEKCTE YIeOHOTO TOCOOHS, HAyIHO-TTOMYJISIPHO# JUTEeparype, ONOJOrHIeCKUX CIOBAPSIX
CIIPaBOYHHMKAX, KOMIILIOTEPHBIX 0a3ax AaHHBIX, B IHTepHETE), aHAIM3UPOBATh HH(GOPMALIUIO PA3IUYHBIX BUIOB M (DOPM MPEACTaBICHUS, KPUTHIECKH
OLICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTHBOPEUUBOCTD;

(bOopMyITHPOBAaTh 3aIPOCH] U TPUMEHSTH PA3JIMYHbIC METOIBI IIPU MIOUCKE U 0TOOPE OMOIOrHYecKOr HH(DOpMAIK, HEOOXOIUMOM JIJIsl BBITTOJTHEHUS
y4eOHBIX 3a7ad4;

nproOpeTaTh OMBIT UCIIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI, COBEPIIEHCTBOBATH KYJIBTYPY aKTHBHOTO HCIOIb30BaHHS
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAIBHYIO POPMY MPECTaBICHHs OMOIOTHIECKOi HH(POpMALIUK (CXeMBbI, TpadUKH, JUArpaMMBbl, TAOTHUIIBI, PUCYHKH U
ipyroe);

UCIIOJIb30BaTh HAyYHBIN SI3bIK B KAY€CTBE CPEJICTBA MPH paboTe ¢ OHOIOrHYecKoi nH(OpMaIIHeii: TPUMEHITh XUMUYeCKHe, (HU3UUIECKUE U MaTeMaTHYCCKUE
3HAKH U CUMBOJIBI, OPMYJIbI, a00pEBHATYPY, HOMEHKIIATYPY, HCIIOJIB30BaTh M MPEOOPA30BhIBATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATVISITHOCTH;
BJIaJICTh HABBIKAMHU PACIIO3HABAHUS M 3aIIUTHI HH(POPMAIINH, HHOOPMAIIMOHHOM 0€30MacHOCTH JINYHOCTH.

KomMyHuKaTHBHBbIE YHHBEpCaJIbHbIE YUeOHbIE /1eiiCTBUSA
OO01menue:

OCYILECTBIIATh KOMMYHHUKAIIMK BO BCeX c(hepax KU3HU, aKTUBHO Y4acTBOBATh B AMAJIOre WM AUCKYCCUU 110 CYILIECTBY 00CYK1aeMOii TeMbl (yMEHHUe
3a/1aBaTh BOIIPOCHI, BHICKA3BIBATH CYKJICHUS OTHOCUTEIBHO BBIIIOJIHEHUS IIPEUIaraéMoy 3a/1aul, YYUTBIBATH HHTEPECHI U COITIACOBAHHOCTD MO3ULIUH
JPYTUX YYaCTHHUKOB JHMAjora Uiu JUCKYCCHH);

pacrio3HaBaTh HeBepOaIbHbIE CPECTBA OOIIECHUS, TOHUMATh 3HaY€HUE COLIMAIbHBIX 3HAKOB, MPENOCHIIIOK BOSHUKHOBEHUS! KOH(PIUKTHBIX CUTYaLUH,
YMETh CMATYaTh KOH(IMKTHI U BECTH M1EPETOBOPHI;



® BIAJETh PA3IMYHBIMU CIIOCOOAMH OOIICHHUS M B3aUMOJICHCTBHS, TOHUMATh HAMEPEHUS APYTUX JIIOZIEH, TPOSBIATH YBAKUTEIBHOE OTHOIIEHUE K
cobeceTHUKY M B KOPPEKTHOH popme popMynupoBaTh CBOM BO3PAKECHHUS;

® Ppa3BEpHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

CoBMecTHas 1eSITE€IbHOCTD:

® [IOHMMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHANBUYAILHOW PabOThI IPH PELICHUN OMOIOTHYECKON po0IeMbl, 000CHOBBIBATH
HEOOXOIMMOCTh IPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJCHCTBUS IPU PELICHUN Y4eOHOH 3a1a4u;

e BBIOMpATh TEMATUKY M METO/bI COBMECTHBIX JIEHCTBUI C y4€TOM OOIMX HHTEPECOB U BO3MOXKHOCTEH Ka)KJ0r0 UIeHa KOJIJIEKTHUBA;

® [IPUHUMATh LIEJIM COBMECTHOU JIE€ATEIbHOCTH, OPraHU30BbIBaTh U KOOPIAUHUPOBATH IEUCTBUS 110 €€ JOCTUKCHHIO: COCTABIIATH IIJIaH JICUCTBUM,
pacrpenensTh pojii C y4eTOM MHEHHH y4aCTHUKOB, OOCYKJaTh PE3yJbTaThl COBMECTHOM paboThI;

® OILICHMBATh KAYE€CTBO CBOETO BKJIA/Ia M KaX/10T0 yYaCTHUKA KOMaH bl B OOIIMI pe3yibTar 0 pa3padOTaHHbIM KpPUTEPUSIM;

e Ipe/ularaTh HOBBIC IPOEKTHI, OLIEHUBATh UACH C IO3ULMY HOBU3HBI, OPUTHHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

® OCYUIECTBIATH NO3UTUBHOE CTPATETNYECKOE MTOBEJICHUE B PA3JIMYHBIX CUTYalUsIX, IPOSABISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHULIMATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHble y4eOHbIE e CTBUS
Camoopranu3amnus:
® JCIOJIB30BaTh OMOJIOTHYECKUE 3HAHUSI JJIs1 BBISIBJICHUA HpO6JIeM 1 UX PCUICHHA B )KU3SHCHHBIX U y‘-Ie6HBIX CUTyalluAX;
° BI)I6I/IpaTI> Ha OCHOBE OMOJIOTMYECKUX 3HAHUN LCJICBBIC U CMBICJIIOBBIC YCTAHOBKH B CBOUX I[CflCTBI/I?IX H MOCTYIIKax 1Mo OTHOIICHHUIO K JKUBOU mpupoac,
CBOEMY 37I0POBBIO U 3JI0POBBIO OKPYKAIOIIHX;
® CAMOCTOATCIILHO OCYHICCTBIIATD IMO3HABATCIbHYIO ACATCIbHOCTD, BBISABIATH HpO6JI€MI)I, CTaBUTHh U (1)OpMy.]'H/IpOBaTI) COOCTBEHHEIE 3a1a4u B
O6pa30BaTeHI>HOI>'I ACATCIBbHOCTHU U )KU3HCHHBLIX CUTYyallUuAX;
CaMOCTOSITENIbHO COCTABIIATH TUIaH PELIeHHs MPOOIEMbI C YI€TOM UMEIOIIUXCSA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATNOUTECHUMH;
JIaBaTh OLICHKY HOBBIM CUTYalLUsIM;
pacupsTh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JTUYHBIX MPEINOYTeHHIA,
JIeNIaTh 0OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;
OIICHUBATh MPUOOPETEHHBIH OIBIT;
croco0cTBOBaTh (DOPMUPOBAHUIO U TIPOSBIICHUIO MIUPOKON IPYIAUIIMU B PA3HBIX 00JIACTSAX 3HAHUM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U
KYJIBTYpHBII YPOBEHbD.
CaMOKOHTPOJIb:
® JaBaThb OLCHKY HOBBIM CHUTyallUsIM, BHOCUTH KOPPEKTHUBLI B ACATCIIBHOCTE, OLICHUBATE COOTBETCTBUEC PE3YIbTATOB LECIISAM;
® BJIAZICTh HABBIKAMU IIO3HaBaTEeJILHOU pe(i)J'IeKCI/II/I KaK OCO3HaHUs COBEPITACMBIX JIGI)iCTBHfI 1 MBICJIUTCIIBHBIX IMTPOLECCOB, UX PE3YIIBTATOB U OCHOBaHHﬁ,
HCIIOJIB30BaTh IMPUEMBIL pe(l)J'IGKCI/II/I AJI OUCHKW CUTYyalluu, BLI60pa BCPHOI'0 pCUICHUSA;
® OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO0 UX CHUKEHUIO;
® [IPUHUMATh MOTUBBI U APTYMEHTHI JIPYTUX MPU aHATIU3E PE3YJAbTATOB JEATEIbHOCTH.
IIpunsiTue cedst U APyrux:
¢ J[IPUHUMATH ce6s[, INOHHUMas1 CBOM HEAOCTATKH U JOCTOMHCTBA,
® [IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX MPU aHAIM3€E PE3YJIbTATOB JIEATEIbHOCTH;
® TIPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIHUOKY;



Pa3sBUBATb CIIOCOOHOCTH ITOHUMATh MUDP C MO3UIHUU APYTOTO YCJIOBCKA.

IIpeaMeTHBIE pe3yJIbTATHI

[IpenmeTHbIe pe3ynbTarsl ocBoeHus mporpamMMbl COO mo 6uonoruu Ha 6a30BOM ypOBHE BKITFOUAIOT CielHPUIecKue sl yaeOHoro npenMera «bromnorus
Hay4HbIC 3HAHUS, YMEHHS U CIIOCOOBI ICHCTBUI 0 OCBOCHHUIO, MHTEPIIPETALIMK U TPEOOPa30BaHUIO 3HAHUHN, BUBI I€ATEILHOCTH IO MOJIyYEHUIO HOBOTO 3HAHUS U
MIPUMECHECHHIO 3HAHHI B Pa3IMYHBIX YUCOHBIX CUTYAIHUSX, 4 TAK)KE B PeabHBIX )KM3HECHHBIX CUTYAIUSAX, CBI3aHHBIX ¢ OMojorueil. B mporpamMe mpeaMeTHbIe
pe3yibTaThl MPEACTABICHBI 110 ToJIaM O0Y4YeHHUS.

Hpe,[[MCTHBIe PE3YIbTaThl OCBOCHUA yqe6Horo npeamMera «buonorus» B 10 Kacce JOJIKHBI OTPaKarThb:

c(OpMHPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUH B CUCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHIH COBPEMEHHOM €CTECTBEHHO-
HAYYHOUN KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUS, O BKIIAJC POCCHIICKUX U 3apYOCKHBIX YICHBIX-OHOJIIOTOB B pa3BUTHE OMOJIOTHH, (DYHKITMOHAIBLHOM
IPaMOTHOCTH YeJIOBEKA JIJIsl PEILICHUs] )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPHIBATh COMIEPIKaHNE OMOIOTMYESCKIX TEPMUHOB U IMOHSATHI: )KU3Hb, KIIETKA, OPraHnu3M, MeTab0sin3M (0OMEH BEIIECTB U MPEBpALICHUE
SHEPTUH ), TOMEOCTa3 (CaMOPEryJIslins), ypOBHEBAsI OpraHU3aIMs )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PETPONYKIIHS ), HACTEACTBEHHOCTD,
M3MEHYHUBOCTb, POCT U Pa3BUTHUE;

YMEHHUE U3JIaraTh OMOJIOTHYECKUe TEOPHH (KIETOYHAsL, XPOMOCOMHAs, MyTallHOHHAs, IEHTPAJIbHAS T0OTMa MOJIEKYIISIpHO# Onomnorun), 3akoHsl (1. Mennens,
T. Moprana, H.J1. BaBunioBa) u yuenus (o eHTpax MHOrooOpa3us U MpOUCXOXKICHUS KyIbTypHBIX pacteHuiit H.M. BapunoBa), onpenensite rpaHUIIbI UX
MIPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIa/IeTh METOAAMH HAyYHOTO TIO3HAHUSI B OMOJIOTHU: HAOMIOIEHNE U OTICAHKE KUBBIX CHCTEM, IPOIIECCOB U SBJICHUM, OpraHU3aIus U MPOBEACHHE
OHMOJIOrMYECKOr0 SKCIIEPUMEHTA, BBIIBUKECHIE TUTIOTE3bl, BBISABICHUE 3aBUCUMOCTH MEXIY HUCCIEAYEeMbIMUA BETUYMHAMU, OObSICHEHHE TTOTyYEeHHBIX
Pe3yJIbTaTOB, UCIIOIH30BAHHBIX HAYYHBIX MMOHSATUN, TEOPUN U 3aKOHOB, YMEHHE JI€JIaTh BHIBOABI HA OCHOBAHUH TMOJIYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIIETSATH CYIIECTBEHHBIC IPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U DYKAPHOT, OAHOKIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOCHHOCTH
MPOLIECCOB: OOMEHA BEIECTB U MPEBPAIICHUS SHEPTUH B KIIETKe, (DOTOCHHTE3A, TUIACTUYECKOTO M SHEPTeTHIECKOTO 0OMEHa, XeMOCHHTE3a, MUTO34,
Mel03a, OIUI0OI0TBOPEHUS], pA3MHOKEHUS, UHIMBUYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

YMEHHE MTPUMEHSTH MOTYYSHHbIE 3HAHUS TSl OOBSICHEHHSI OMOIOTUYECKUX MPOIIECCOB U SIBIICHUH, TSI MPUHATHUS MPAKTUYECKUX PEIICHUI B IOBCEAHEBHON
KHU3HU C LIeTbI0 00ecredeHnst 0€30MacHOCTH CBOETO 3/I0POBbsSI U 3/I0POBBS OKPYKAIOIIUX JIFO/IeH, COOII0IEHUS HOPM TPAaMOTHOTO TMOBEJICHUS B
OKpY>Karolen MpUpoIHOM cpelie, TOHMMaHuEe He0OXO0IMMOCTH HUCIIOIb30BaHUS IOCTHKEHUI COBPEMEHHOW OMOJIOTHH M OMOTEXHOJIOTUN TSt
palMOHAIBHOTO MPUPOAOIOIb30BAHNS;

YMEHHE pelliaTh 3JIeMEHTApHbIE TeHETUYECKUE 3a]Ja4yl Ha MOHO- U AUTMOPUHOE CKPEIIMBAHNE, CIIETNIEHHOE HACJIeI0BaHUE, COCTABIISATH CXEMBI
MOHOTHOPHUIHOTO CKPEIMBaHUs JJIsl IPEJCKa3aHusl HAaCclIeOBaHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOTHATH JIA00OpPaTOPHBIE U MTPAKTHUECKHE paboThl, COOM0AATH IpaBuiia Ipu paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYIOBaHHUEM;

YMEHHE KPUTUYECKHU OLIEHUBATh U MHTEPIPETUPOBATH HH(OPMAITUIO OHOJIOTHUECKOTO COMEPKaHusl, BKIIOUAIOIIYIO TICEBIOHAYYHbIE 3HAHUSI U3 Pa3IIUYHBIX
HCTOYHHUKOB (CpecTBa MAaCCOBOM MH(POPMAIINH, HAYIHO-TIOMY/SPHBIE MaTEPHAIIbl), STHUECKHE aCTIEKThl COBPEMEHHBIX UCCIIEIOBAHUI B OMOJIOTHH,
MeIUIMHEe, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIC MTUCHMEHHBIE U YCTHBIE COOOIIIEeHHsI, 000011asi OMOIOTUYECKYIO HHPOPMAILIUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATHIHBIN anmapar OMOJIOTHH.

[IpenmeTHBIC pe3yabTaThl OCBOCHUS yaeOHOTO TipeaMeTra «buonorus» B 11 Kiacce J0MKHBI OTPaKATh:



c(hOpMUPOBAHHOCTH 3HAHUH O MECTE M POJIU OUOJIOTHH B CUCTEME HAYYHOTO 3HAHUS €CTECTBCHHBIX HAYK, B (POPMHUPOBAHUH COBPEMEHHOM €CTeCTBEHHO-
HAYYHOUN KapTUHBI MUPA U HAYYHOTO MHUPOBO33PEHUS, O BKIIAJIE POCCHICKUX U 3apYOCIKHBIX YUCHBIX-OMOJIIOTOB B pa3BUTHE OMOJIOTHH, (DYHKITMOHALHOM
IPaMOTHOCTH YeJIOBEKa JIJIsl pElIeHUs] )KU3HEHHBIX 3a]1ay;

YMEHHE PACKPBIBATh COMIEPIKaHNE OMOIOTMYECKIX TEPMUHOB U MOHSATHI: BUJI, OIS, TeHO(OH/T, SBOFOIHS, TBUKYIIHE CUIIBI ((haKTOPHI) SBOIIIOIIHH,
MPHUCIIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHuUE, SKOJIOTHIECKUE (PaKTOPBI, SKOCHCTEMA, MPOAYIIEHThI, KOHCYMEHTHI, PEIYIICHTHI, [IETIH MTUTAHUS,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, onocdepa;

YMEHUE U3Jlararb OMoJIoruueckue Teopun (3BoormonHas Teopust Y. JlapBruHa, cCHHTETHYECKAs TEOPUS IBOJIOLMH ), 3aKOHBI M 3aKOHOMEPHOCTH
(3apomprmreBoro cxoactea K.M. bapa, uepenoBanus TiaBHBIX HanpasieHui u myreid sBomtonnu A.H. Cesepiosa, yuenus o buochepe B.M. Bepnackoro),
OTIpE/IEeTATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMEHHE BJIJITh METOAAMH HAYYHOTO TIO3HAHHS B OMOJIOTUU: HAOIOIEHUE U OTIMCAHKUE KUBBIX CHCTEM, TIPOIIECCOB U SBIICHUM, OpraHU3aIus U IPOBEACHHE
OMOJIOrMYECKOro SKCIIEPUMEHTA, BBIIBUKEHHE TUIIOTE3b], BHISIBICHUE 3aBUCUMOCTH MEX1Y HCCIEAYEMbIMU BEJTMUUHAMU, OObSICHEHUE MOJTYyYEHHBIX
PE3yJIbTaTOB, UCIIOIH30BAHHBIX HAYYHBIX MOHSATUN, TCOPUN U 3aKOHOB, YMEHHE JI€IaTh BBIBOABI HA OCHOBAHUH TOJIYYCHHBIX PE3YyJIbTATOB;

YMEHHE BBIICTISATH CYIIECTBEHHBIC PU3HAKU CTPOCHHS OMOIOTUYECKUX OOBEKTOB: BUAOB, OMY/ISIUH, IPOIYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB,
OHOTeOIEHO30B U AKOCUCTEM, 0COOEHHOCTH MPOILIECCOB: HACIEICTBEHHOW N3MEHYMBOCTH, ECTECTBEHHOTO 0TOOpa, BH1000pa30BaHMUsl, IPUCIIOCOOIEHHOCTH
OpPTraHU3MOB, JCHCTBHS IKOJIOTUICCKUX (PAKTOPOB HA OPTAHU3MBI, IIEPEHOCA BEIIESCTB U TTOTOKA SHEPTUU B IKOCUCTEMAX, aHTPOTIOTCHHBIX U3MEHEHHH B
HKOCHCTEMaX CBOEH MECTHOCTHU, KPYTrOBOPOTa BEILIECTB U OMOr€OXMMUYECKUX IIMKIIOB B Orocdepe;

YMEHUE TPUMEHSTH MOJIYYCHHBIC 3HAHUS JJI1 OOBSICHEHHS] OMOJIOTUYECKHUX MTPOIIECCOB U SIBJICHUH, 711 TPUHATHUS IPAKTUYECKUX PEIICHUI B TIOBCEIHEBHOM
KHU3HH C IIeTBI0 00ecTeueHus: 6€30IaCHOCTH CBOETO 310POBBS M 3J0POBbS OKPYKAIOIINX JIFONIEH, COOTIOIEHUS] HOPM TPaMOTHOTO MTOBEJICHUS B
OKpY’Kalollel MpUpogHOH cpefie, MOHMMaHue He00XO0JUMOCTH UCIIOIb30BaHUS TOCTHKEHUI COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAIEHOTO
MIPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh dJIeMEHTapHbIe OMOJOTHYECKUE 3a/1a4H, COCTABIIATH CXEMbI IEPEHOCA BEIIECTB U SHEPTUH B SKOCHCTeMaXx (I[eMU MUTAHUSA);

YMEHHE BBITIOIHATH 1TA00OpaTOpHbIC U MTPaKTHUECKHe paboThl, COOMOAATH paBUiia MpU padoTe ¢ YI4EeOHBIM U Ta0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh M HHTEPIPETUPOBATh HH(POPMAIIHIO OMOJIOTHYECKOTO CO/IePKaHNU s, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3 PA3IUYHBIX
MCTOYHHUKOB (CpecTBa MAaCCOBOM MH(pOPMAIINH, HAYIHO-TIOMYASPHBIE MaTEPHAIIbl), pacCCMaTpUBaTh II00ATBHBIE YIKOJIOTHUYECKHE MPOOIEMbI
COBPEMEHHOCTH, (OPMUPOBATH 11O OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIIHUIO;

YMEHHE CO3/]aBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111ast OMOTOTHYECKYI0 MHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh MOHATUIHBIN armapar OMoIOTHH.

TemaTnyeckoe nIaHMpPOBaHUE

10 xiace
Ne HaumenoBanue paszgenoB u | Konnyects Coaepxanue o0yuenust OcHoBHbBIE BHBI 1eSITEIbHOCTH 00y4YaI0IMXCS
n/n TeM Y4eOHOro nmpeamera 0 4aCcoB

Tema 1. Buosorus Kak Hayka

11

buosnorus B cucreme Hayk 1 buonorus kak Hayka. CBsizu OMOJIOTHH C PackpeiBath conepkaHre TEPMUHOB M TOHSITUIA:

06H_ICCTB6HHLIMI/I, TCXHUYCCKUMU U JPYTIr'UMU HAQYYHOC MUPOBO33PCHUC, HAYYHAsA KapTHUHA MHPA,




€CTeCTBEHHBIMH HayKaMH, (puiocodueit,
peNuruein, 3STUKOM, SCTETUKON U paBoM. Porb
ouonoruu B HopMUPOBAHUN COBPEMEHHOM
Hay4yHOU KapTUHBI Mupa. Cucrema
OMOJIOrMUECKUX HayK.

Hemoncmpayuu:

Topmpempui: Y. [lapBun, I. Mennens, H. K.
Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabnuywvt u cxemol: «MeTObI TO3HAHUS KUBOU
PUPOJIBI

Hay4YHBI METOJ, TUII0TE3a, TEOPUSI, METOBI
UCCIJICJOBAHHS.

XapakTepHu30BaTh OMOIOTUIO KaK HAyKy, €€ MECTO
U POJIb CPENIU IPYTUX €CTECTBEHHBIX HaYK.
[Tepedncnate pa3aeinbl OMONIOTUU B COOTBETCTBUE C
00bEKTaMU U3Y4EHUS.

HaspiBaTh BaxkHeWIIHE OTpacIy OMOJIOTHUECKUX
3HaHW U 33734y, CTosIIMe Nepea Oronoruei

XXI B.

1.2 Mertoapbl MO3HaHUS )KUBOU 1 Meronbl MO3HAHUS JKUBOM TPUPOBI PackpeiBath conepxaHue TEPMUHOB M IOHSATUIA:
IIPUPOJIBI (HabmronieHue, SKCIIepUMEHT, ONMCaHue, HAy4HBIN METOJI, METO/IbI UCCIIEIOBaHUS.
u3MepeHue, KiaccuuKamys, MoJeTMpOBaHHIE, XapakTepu30BaTh OCHOBHBIE METOIbI IO3HAHUS
cTaTucTuyeckas o0paboTKa JaHHBIX). YKUBOM IPUPOJIBL: HAOIIOEHNE, SKCIIEPUMEHT,
Hemoncmpayuu: ONMCaHUE, U3MEPEHUE,
Tabnuyvr u cxemoi: «MeTObI O3HAHUS JKUBOM KJ1accu(uKaiys, MoJeIMpOBaHNE, CTaTUCTUYECKAs
IIPUPOIBDY. 00paboTKa 1aHHBIX
Jlabopamopnisie u npakmuueckue padomoi:
[Tpaktuueckas padora Ne 1. «Vcrnonp3oBanue
pa3IMYHBIX METOAOB IIPU U3YYECHUHU
OMOIOrHYECKUX 00BEKTOB)
HToro yacoB 1o teme 2
Tema 2. ’)KuBble cucTeMbl H MX OPraHu3anus
2.1 buonornueckue cucremsl, 1 JKuBble cucteMbl (0MOCHCTEMBI) KaK MPEAMET PackpsIBatTh conep:kaHre TEPMUHOB U ITOHATH:

MpoUECChl U X U3YYCHHUC

HU3YUYCHUA ouonorun. OTIUYUE KUBBIX CHCTEM OT

HEOPraHWYECKON IPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpasue.
YpoBHU opraHu3anuu OUOCUCTEM:
MOJIEKYIISIPHBIN, OpraHOMIHO-KJIETOYHBIH,
OpTraHU3MEHHBIN, TOMYISAIIMOHHO-BUIOBOM,
AKOCHUCTEMHBIH (OMO-TEOIICHOTHYECKHIA ),
ounochepHsbIi.

Hayku, nzyuaroniye OMOCHUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTaHHU3AIUH.

Hemoncmpayuu:

Tabnuyvl u cxemoi: «OCHOBHBIE TPU3HAKH
KU3HW», «YPOBHU

OpraHu3aIy >KUBOU PUPOIBI.

cUCTeMa, OMOJIOrHYecKasi CHCTEMa, SJIEMEHThI
CHUCTEMBI, CTPYKTypa OMOCUCTEMBI, CBOMCTBA
JKUBBIX CHCTEM, OOMEH BEIIIECTB, pa3MHOXKEHUE,
POCT, pa3BUTHE, HACIIEICTBEHHOCTD,
U3MEHYHBOCTb, PA3PaKUMOCTb,
OHEPIro3aBUCUMOCTDL, YPOBHU OpTraHU3allluA KU3HU
(buocucrem).

XapaKTepI/ISOBaTI) IMPUHOUIIBI OPpraHu3anuuu
OMOCHCTEM: OTKPBITOCTh, BHICOKAs
YIIOPSIIOYEHHOCTD, CAMOPET YIS,
UEPAPXUIHOCTD.

[TepeunciaTh yHUBEpCaTbHBIC CBOMCTBA )KUBOTO:
SIMHCTBO XUMHUYECKOTO COCTaBa, Pa3apaK MMOCTh,
JIBI)KEHUE, TOMEOCTa3, POCT M Pa3BUTHE,




Mogens monexynst JTHK

HaCJICACTBCHHOCTh, U3BMCHYUBOCTD, 3BOJIOIIHUA
(mpucTocoOIeHnE K M3MEHSIOIIMMCS YCTIOBHUSIM).
[TpuBOIUTH IPHMEPHI OMOCUCTEM PA3HOTO YPOBHS
OpraHu3alluy U CPAaBHUBATH MPOSIBIICHHUS CBOWCTB
YKHUBOTO HA PAa3HBIX YPOBHAX. XapaKTEpPU30BaTh
OCHOBHBIE TPOIIECCHI, TPOTEKAIOIIHC B
Ouocucremax: 0OMEH BEIIECTB U NMPEBPAIICHNE
SHEPIUU, CAMOBOCIIPOU3BEICHUE, CAMOPETYIISIIIHS,
pa3BUTHE.

CoOumronarh npasuiia OEpexKHOTO OTHOIICHUS K
JKUBOU IPUPOLE

Wtoro yacoB 1o reme 1
Tema 3. XuMu4eckuii COCTaB M CTPOEHUE KJIETKH
3.1 XUMHYECKHN COCTaB KJIETKH. 1 XUMUYECKUN COCTaB KJIETKH. XUMUYECKUE PackpeiBath conepxaHue TEPMUHOB M OHSATUIA:
Bogna u munepanbHble conu AJIEMEHTBI: MAKPOAJIEMEHTbI, MUKPOAJIEMEHTBI. AIIEMEHTHI-OMOT€HbI, MAKPOJIEMEHTHI,
Bona u munepanbHbie BeniecTBa. @yHKIIMU BOABI | MUKPOAJIEMEHTHI; MUHEpAJIbHbIC BEIIECTBRA,
Y MUHEpaJbHBIX BELIECTB B KieTKe. [logaepxkanue | MoseKyna BO/Ibl KaK JIUI0Jb, BOJOPOIHBIE CBS3H;
OCMOTHYECKOTo OanaHca. ruiporiibHBIC U THIPO(HOOHBIE BEIIEeCTBA.
Hemoncmpayuu: Jloka3pIBaTh €AUHCTBO 3JIEMEHTHOTO COCTaBa KakK
Jluacpammul: «Pacnipefenenne XuMUYECKUX OJIHO U3 CBOMCTB JKHUBOTO.
AJIEMEHTOB B HEXKUBOW MPUPOE, Pacnipenensite XuMuuecKue 3JIEMEHTHI 10 TPyIaM
«Pacnpenenenne XuMUYECKUX B 3aBUCUMOCTHU OT KOJIMYECTBEHHOTO
AJIEMEHTOB B JKUBOW TIPUPOCH. MPEJCTaBUTEIBCTBA B OPTaHU3ME;
Tabnuywt u cxemol.: «Ilepuonuyeckas Tabnuia XapaKTepU30BaTh POJIb OTJIEIbHBIX AIIEMEHTOB.
XUMHUYECKHUX IIE€MEHTOB», «CTPOCHHE MOJIEKYIbl | BBISABIATH CBSI3b MEXKy COCTABOM, CTPOCHHEM
BOJIBI» MOJIEKYJIbl XUMUYECKOTO COEMHEHUS U €r0
(GYHKIMSIMH B KJIETKE
3.2 benku. CoctaB u cTpoeHue 1 benku. CoctaB u cTpoeHmne OEIKOB. PackpeiBath conepkaHre TEPMUHOB U IMMOHSITUI:

O€JIKOB

AMUHOKHCIIOTBI — MOHOMEPHI OEJIKOB.
HezameHnMble 1 3aMEHUMbIE AMUHOKHCIIOTHI.
AMUHOKHUCJIOTHBIN COCTaB. YPOBHU CTPYKTYpPBI
OeKOBOM MOJIEKYIbI (IEpBUYHASL, BTOPUYHAS,
TPETUYHAs U YETBEPTUUHAS CTPYKTYpA).
XuMuyeckue cBoiicTa 6enkoB. buonoruueckue
bynkuuu OenkoB. [Jemoncmpayuu:

Tabnuywr u cxemvr. «CTpOEHHE MOJIEKYIIBI OEIKaY.

Obopyoosanue: CBETOBONH MUKPOCKOTI,
MUKpOTIpEnapaTsl

OeNKH, MOJTMMEPbl, MOHOMEPBI, aMUHOKHUCIIOTHI,
NETNTHHAS CBS3b, TIOJUTIETITA]T, ICHATYPAITHUSI.
XapakTepu30BaTh OEJIKU KaK KJI1acC OpraHMYeCKUX
COCIMHEHUH; KIIACCH(PHUINPOBATH UX MO CTPOCHHIO
(rmoOynsipHble U GUOPHILIAPHBIE OENIKH),
MEPEYHCIIATh U XapaKTepru30BaTh PyHKINU OEITKOB




3.3

DepMeHTHI — OMOTOTUYECKHe
KaTaJn3aToPbI

depMeHTHI — OMOOTUYECKUE KAaTalTu3aTOPBI.
Crpoenue hepmMeHTa: aKTUBHBIN LIEHTP,
cyoctparHas cnienuduanocts. KopepmeHTHI.
Butamunbl. OTaudns GepMEeHTOB OT
HEOpPraHMYECKUX KaTajln3aTopoB.
Hemoncmpayuu:

Tabnuyvl u cxemvi: «CtpoeHue GepMeHTay.
Obopyoosanue: 000pyIOBaHHUE JIJIs1 TPOBEICHUS
HaOTI0ZICHNH, U3MEPEHUH, SKCIICPUMEHTOB.
Jlabopamopnsie u npakmuueckue padvomot:
JlaboparopHas padora Ne 1. «3yuenue
KaTaIUTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMEpPE aMIJIA3HI FITH KaTalas3hbl)»

PackpsIBarh conep:kaHue TEPMUHOB U ITOHSATUN:
(dhepMEeHTBI, aKTUBHBIN IIEHTP, CyOCTpaTHas
cnenu(puIHOCTh, KOPEPMEHTHI, OEITKN-aKTUBATOPHI
1 OCJIKU-UHTHOUTOPHI.

YKa3bpIBaTh OTINYUS (PEPMEHTOB OT
HEOPraHMYeCKUX KaTaln3aTopoB.

OOBSICHATD POJIb (EPMEHTOB B
(YHKIMOHUPOBAaHUHU KUBBIX CUCTEM, B
MPOMBIIIJICHHOCTH, B MEUIIMHE, B IOBCETHEBHON
’KM3HU YeJIOBEKa

3.4 VYrneBoasl. Jlunuast VYreBoabl: MOHOCaxapubl (TII0K03a, pubo3a u PackpsiBath cofepxaHie TEPMUHOB U IOHATHH:
Je30Kkcupu003a), rucaxapuasl (caxaposa, YIJIEBOJIbI, MOHOCAXaPH/IbI, TUCAXaPUIbI,
JIAKTO3a) U MoJrcaxapu bl (Kpaxmal, TITUKOTeH, MOJIMCaxapubl, TII0K03a, pud03a, Ae30KCHprudo3a,
HeITrono3a). buonornyeckue GpyHkunn caxaposa, JJaKTo3a, MajbTo3a, LIeJUII0103a
YIJIEBOJIOB. (kyeTyarka), Kpaxmai, ITIMKOTeH; JTUMH/IbI,
Jlunu el TpUrIHIEpUAB!, GOCHOTUTHIHI, TPUDITALIEPUIBI (KUPBI, Macia), GoCHOTUTUIbI,
crepousibl. ['uapoduasHO-rUAPOHOOHBIC CTEPOHU/IBI.
cBoiicTBa. buonornvyeckue QyHKIIMH JIATTHIOB. XapakTepu30oBaTh YIIIEBObI, TUMUIBI KAK KIIACC
CpaBHeHue YI71eBOA0B, OEITKOB U JUMHIOB KaK OpPTaHUYECKHUX COCTUHEHH.
HUCTOYHHKOB DHEPTHH. Krnaccudumuposars yriieBoIbI U JTUITHIBI 10
Jemoncmpayuu: CTPOCHUIO; IEPEUUCIATh (PYHKIIUHU YIIIEBOAOB U
Tabnuywl u cxemol.: «YTIEBOABIY, «JIUTTHAIB. JIUIAIOB.
Obopyoosanue: 000pyn0BaHUE Cxemarndecku n300pakaTh CTPOCHHE MOJICKYI
JUISl IPOBEJICHU ST HAOMIO/IEHU I, N3MEPEHNH, YIJIEBOJIOB, JIUTIHJIOB
HKCIEPUMEHTOB

3.5 Hyxnennoseie kucnotsr. ATD Hyxneunnoseie kucnotel: JIHK u PHK. PackpeiBath conepkaHre TEPMUHOB M IOHSITUIA:

Hyxkneotuipl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkiuu JIHK. Ctpoenue u
¢ynkun PHK. AT®: crpoenue u pyHKuuu.
Hemoncmpayuu:

Hopmpempui: JIx. Yorcon, ®@. Kpuk, M. Yunkusc,
P. ®panknuH.

Tabnuyvl u cxemoi:

«Hyxnennossie kucnotsl; JJTHK», «brnocunres
6enkay», «Ctpoenue Monekynbl ATDy.

nezokcupubonykienHoas kucnora (JIHK),
pubonykiennonas kucinora (PHK), nykneorun,
MOJMHYKJICOTUIHAS Lenb (MOJUHYKICOTH]),
KoMIieMeHTapHocTh, pynkiuu JJHK (xpanenue u
nepeaada HacjaeICTBEHHON HH(pOpMAaLIK); BUBI
PHK (undopmanmonnas, TpancriopTHas,
pubocomanpHas); aneHo3unTpudocdar (ATD),
MaKpO3PTrUyYecKas CBA3b.

XapaKkTepU3HpOBATh HYKJIEHHOBBIE KHCIOTHI KaK




Obopyoosanue: CBETOBON MHUKPOCKOTI,
MHKPOTIPEnapaThl

XUMHYECKHE COSTMHEHUSI U HOCUTEIH
HACJICICTBEHHOH HH(OpMaIHy.

OTMeuaTb 0COOCHHOCTH CTPOSHHS MOJIEKYIT
HykiaenHoBbIX kucioT (JJHK, PHK) u AT®.
Cxemarnuecku n300paxkarb CTPOCHUE
HYKJICOTHJIOB, MOJICKYJI HYKJIEMHOBBIX KHCJIOT,
ATD

3.6 Hcropust 1 MeTOIBI U3YUYECHUS [uronorus — Hayka o kietke. Kiierounas teopust | PackpbiBarh copep:kaHue TEPMUHOB U TIOHSTHIA:
kietku. Knerounas reopust — IpUMep B3aUMOJICHCTBUS UAeH U (aKTOB B KJIETKA, IUTOJIOTHS; PACKPBIBATh COIEPKAHUE

Hay4YHOM I103HAHUHU. MOJIOKEHUM KJIIETOYHOM TEOPUHU.
Meronbl U3y4eHHs KIIETKU. [TepeuncnsaTh U XapakTEpPU30BaTh OCHOBHBIE
Jemoncmpayuu: METOBI U3yYEHUS KICTKH: (MIPUTOTOBJICHUE
Ilopmpemui: Cpe30B,
A. JleBenryk, P. I'yk, T. IlIBann, M. Hneitaen, K. | okpamuBanue, MUKpPOCKOITMPOBAHUE,
bap, P. Bupxos. LHEeHTpU(]PyrupoBaHue, KylIbTUBUPOBAHUE KIIETOK U
Obopyoosanue: CBETOBOI MHUKPOCKOTI, TKaHEH )
MHKpONpENaparsl paCTUTENbHBIX, JKUBOTHBIX U
OaKkTepuaIbHBIX KIETOK; PUCYHKH C
MUKPOQOTOrpadusIMi KJIETOK, IIOJTYICHHBIC C
MTOMOIIBIO CBETOBOI'O U AJIEKTPOHHOTO
MHKPOCKOTIA

3.7 Knerka kak 1enocTHas xKuBas Krnetka xak nenoctHas xuBas cucrema. OO0rue PackpeiBate conepkaHue TEPMUHOB U IOHATUIA:

cucrema

MIPU3HAKU KJIETOK: 3aMKHYTasl Hapy)KHas
memOpaHna, mosiekyisl JIHK kak renernueckuit
anmapar, cucteMa cuHTe3a Oenka. THUIbI KJIeTOK:
9YKApUOTUYECKAS U IPOKAPUOTHYECKAS.
Oco0eHHOCTH CTPOEHUsI MPOKAPHUOTUUECKON
KIIETKH.

Knerounas crenka 6akrepuii. CTpoeHue
9YKapUOTUYECKON KIIETKU. OCHOBHBIE OTIINYMS
pacTUTETbHOU, )KUBOTHOW U TPUOHOMN KIIETKH.
IToBEpXHOCTHBIE CTPYKTYPBI — KJIETOUHAsl CTEHKA,
IIMKOKANUKC, UX ¢yHkuuu. [Tnasmarnyeckas
MeMOpaHa, ee CBOWCTBA U (DYHKLIUH.
Hemoncmpayuu:

Hopmpempui: A. JleBenryk, P. I'yk, T. llIBann, M.
[neiinen, K. bap, P. Bupxos.

Tabnuyvl u cxemvi: «CTpOEHUE IYKAPHOTHUECKON

KJIETKU (dyKapHOTHYECKasl, IPOKApUOTUYECKas),
I1a3MaThyeckas MeMOpaHa (IuiazManeMma),
TIMKOKAJIMKC, TPAHCIIOPT BEIIECTB (TTACCUBHBIH,
aKTUBHBI ), DHIOIUTO3 (ParouuTo3, MUHOIUTO3),
HK30IIMTO3, KJIIETOUHAs CTEHKA, HYKIICOUI.
CpaBHUBaTh MEX]ly COOOW HYKapHOTUYECKHE U
MPOKAPUOTUIECKHE KIJIETKH; OTMEYaTh CXOJCTBO H
pa3nuyMs B CTPOCHUHU KJIETOK OakTepuil,
KUBOTHBIX, PACTCHUN ¥ TPUOOB




KJIETKNY, «CTPOEHUE )KUBOTHOM KIIETKHY,
«CTpoeHHEe pacTUTENBHOMN KIETKN», «CTpoeHue
MIPOKAPUOTUYECKOM KICTKU».

Obopyoosanue: CBETOBOH MUKPOCKOTI,
MUKpOIpenaparbl paCTUTEIbHBIX, )KUBOTHBIX U
OaKTepuaIbHBIX KIETOK

3.8

Crpoenue ryKapuoTHYECKOM
KIICTKH

[{uTornna3ma u ee opranouasl. OTHOMEMOpaHHbBIE
opranoubl kietku: IIIC, anmapar ['onb1xku,
nu30coMbl. [lomyaBTOHOMHBIE OPraHOU bl KIJIETKHU:
MUTOXOHIpUH, MaacTuibl. [Ipoucxoxaenue
MUTOXOHJIPUH U IacTua. Buael miactum.
HememOpanHbIe OpraHouIbl KIETKU: PUOOCOMBI,
KJIETOYHBIHN IIEHTP, IEHTPUOJIU,PECHUYKH,
KryTUKU. OYHKIIUYA OPTraHOUOB KIIETKH.
Bxirouenus.

SAnpo — perynaropHslii HeHTp Ki1eTku. CTpoeHue
snpa: siaepHasi 000JI0uKa, Kapuoriazma,
XPOMATHUH, SIIPBILIKO.

XpomocoMsbl. TpancnopT BEIECTB B KIIETKE.
emoncmpayuu:

Ilopmpempwi: A. Jlesenryk, P. I'yk, T. [lIBanu, M.
[neinen, K. bap, P. Bupxos.

Tabnuyvt u cxemwvl: «CTpOCHHUE SYKAPUOTUUECKOM
KJIETKN», «CTpOEHHUE )KMBOTHON KIIETKH,
«CTpoeHHe pacTUTEIBHOUN KIETKNY», «CTpoeHune
MIPOKAPUOTUYECKOUN KIETKNY,

«Ctpoenue snupa kinetkw». Obopyodosanue.
CBETOBOI MHUKPOCKOI, MUKPOTIpENapaThl
PACTUTENBHBIX U KUBOTHBIX KJIETOK.
Jlabopamopnisie u npakmuueckue padoomoi:
JlaGoparopnas pabota Ne 2. «M3yuenue crpoeHus
KJIETOK PACTECHHIA, )KUBOTHBIX M OAKTEPHIA MO
MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenaparax u
UX ONHCAHUE

PackpsIBaTh conep:kaHue TEPMUHOB U ITOHATUN:
LUTOIJIa3Ma, OPTraHOU/IbI, YHAOIIa3MaTHYECKas
cetb (DIIC), anmapar ['0baKH, TU30COMBI,
BaKyOJIb, MUTOXOH/IPUH, TJIACTHU/IBI (XJIOPOILIACTHI,
XPOMOILIACTHI, JIEHKOIIACTHI), PUOOCOMBI,
MUKPOTPYOOUKH, KIETOUHBINH HEHTP (LIEHTpOCOMa),
PECHHUYKH, KI'YTHKH, BKIIOUEHHUSI, AP0, AepHast
000J10uKa, KapuoIUIa3Ma, XpPOMaTHH, SAPBIIIKO,
XPOMOCOMBI.

OnuceiBaTh CTPOCHHUE FYKAPUOTUUYECKON KIIETKU
110 N300paKEeHUSAM U Ha MUKPOIIpenaparax;
KJIaCCU(UIIUPOBATh OPTaHOUIBI B 3aBUCIMOCTHU OT
0COOEHHOCTEN UX CTPOEHUs (OAHOMEMOpaHHBIE,
JIByMEMOpaHHbIe, HEeMEMOpaHHbIE); OMHCHIBATh
(GYHKIMH Ka)KJJOTO OpraHoua B KJIETKE.
XapakTepHu30BaTh KJIETOYHOE AP0 KaK MECTO
XpaHeHHs, Tiepeiauu (yABOSHHE XPOMOCOM) U
peanu3anuu (TpaHCKPUIILUS) HACIEACTBEHHON
nH(pOpMaIUU KIETKH.

[Tepeuncnare 1 ONUCHIBATH KOMIIOHEHTHI S1pa U UX
byHKIIUY,

CxeMaTn4HO M300paxkaTh CTPOEHUE PACTUTEIIbHON
Y )KMBOTHOU KJIeTKU. OOBSCHATH OMOJIOTHYECKOE
3Hau€HHEe TPAHCIIOPTA BEIIECTB B KJIETKE

HWrtoro yacos mo teme

Tema 4. ' KuzneneaTeJbLHOCTh KJIETKHA

4.1

O0OMeH BentectB. Iimactnueckuii
obMeH. PoTOCHHTES.

OOMeH BelecTB, HIIM MeTa00IM3M. ACCHMUIISIUS
(TutacTrueckuit 0OMEH) U TUCCUMUIISIUS

PackpeiBath conepkaHre TEPMUHOB M OHSTUIA:
00MeEH BEIIEeCTB U MPEeBpaIEHIE SHEPTUU




XeMOCHHTE3

(9HEpreTUvecKuii 0OMeH) — IB€ CTOPOHBI €TUHOTO
npouecca Mmetabonusma. Pons 3akoHOB
COXPAHEHUs BEIIECTBA U SHEPTUU B IOHUMAaHUU
Mmeradoim3Ma. Tuiel 0OMeHa BEIECTB:
aBTOTPOQHBII U TeTepoTpodHbIA. Poib
¢dbepMeHTOB B 0OOMEHE BEILIECTB U MPEeBpallleHun
sHepruu B kietke. Porocunres. CBeToBas u
TeMHOBast pa3bl poTocunTesa. Peakuuu
¢dorocuntesa. DPPeKTUBHOCTH HOTOCHHTE3A.
3navyeHue (HOTOCHHTE3A VI KU3HU Ha 3emiie.
Braustaue ycinoBuii cpenbl Ha OTOCHHTES U
CIOCOOBI MOBBILICHUS €T0 MPOAYKTUBHOCTH Y
KYJIBTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIINUE OaKTePUU.
3HayeHHE XEMOCUHTE3a Ui AKU3HU Ha 3eMIie.
emoncmpayuu:

Ilopmpemui: K. A. Tumupsizes.

Tabnuyst u cxemvi: «XIJIOPOILIACTY,
«DoTocuHTE3N

(MeTaboIM3M), aCCUMUIISIS, TIACTHYCCKUN
obMeH,

JTUCCUMIISAIINS, YHEPreTUYECKU 0OMeEH,
dbotocunTe3, hotonus, hochoprpoBaHue,
MEePEHOCUMK MPOTOHOB, XEMOCHHTE3.

OnuceiBaTh POTOCUHTE3, IPOLIECCHI,
IPOTEKAIOIIIE B CBETOBOM U TEMHOBOH (pasze.
BBISBASATH NPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKTY
MOTJIOIIEHUEM COTHEYHOU YHEPTUH XJIOPO(DHUILIOM
Y CUHTE30M MoJsiekysl ATO.

CpaBHHBaTh UCXOJHBIC BEILIECTBA, KOHEUHbBIC
MPOAYKTHI U YCIIOBUS MPOTEKAHUS peaKIui
CBETOBOH M TeMHOBOM (ha3wl (HOTOCHHTE3A;
CpaBHuBarh (POTOCUHTE3 U XEMOCUHTES.
OnenuBarb 3Ha4eHUE (POTOCUHTE3a U XEMOCHHTE3a
JUTSI )KU3HU Ha 3emiie

4.2

DHepreTuveckuii o0OMeH

DHepreTudeckuii oOMeH B kieTke. Paciiernienue
BEIIECTB, BBIJICIICHUE U aKKYMYITUPOBAHHE
SHEPTUHU B KJIETKE. DTalbl SHEPTETUUECKOTO
oOMeHa. [ nkonu3. bpojkeHue u ero BUjbl.
KucnopogHoe okucienue, uian KJIeTOUHOE
neixanue. OkucnurensHoe pochopunpoBanue.
D¢ dexTUBHOCTD FIHEPTETUYECKOTO OOMEHa.
Hemoncmpayuu:

Tabnuywvt u cxemol: « TUIIBI TUTAHUS,
«Metabonuzm», « MUTOXOHIPHSY,
«DHepreTUueCcKuii 0OMeH»

PackpbIBaTh cozepkaHle TEPMUHOB U MOHATHHA:
DHEPTreTUYECKUN OOMEH, TITUKOJIN3,
MOJIOYHOKHCIIO€ OpO’KeHHe, CIUPTOBOE OpOXKEeHUeE,
OMOJIOTHYECKOE OKHCIICHHE, KIIETOYHOE JIbIXaHHE,
JUCCUMUIIALIUSA, (PEPMEHT.

XapaxkTepr30BaTh OOMEH BELIECTB U MpPEBpallleHue
SHEepruu (MeTaboIM3M) KaK OTHO UX CBOMCTB
KHBOTO.

[Tepeuncnarte 0COOEHHOCTH TIACTHYECKOTO U
HHEPTreTHYECKOr0 OOMEHa B KJIETKE; YCTaHABIMBATh
B3aMMOCBSI3b MEX/1y HUMHU.

Paznuuarh THIIBI OOMEHa BEIIECTB B KIIETKE:
aBTOTPO(HBIN U reTepoTPOPHBIH.

OmnwuchIBaTh 3TaNbl JHEPTETHYECKOTO 0OMEHa
(OAroTOBUTEBHBIHN, OECKHCIOPOAHBIH,
KHCJIOPOJHBIN) M CPaBHUBATh UX MEX]y COOOM.
XapakTepHu30BaTh PEAKIMU TIIUKOIN3a, OpOXKEeHNU,
KJICTOYHOTO JIBIXaHHUST; BBISIBIISITH IPHYNHHO-
CJICZICTBEHHBIE CBSI3M MEX/1Y IJIMKOJIU30M,




KJIETOUHBIM JIbIXaHUEM U CUHTE30M MoJiekyln ATO.
CpaBHuBarh 3PPEKTUBHOCTH OECKUCIOPOTHOTO U
KHCJIOPOJHOTO JTAIOB

4.3 buocunres 6enka 2 Peakuun MarpuyHoro cunresa. [ enetudeckas PackpeiBare comepxkaHue TEPMUHOB U IOHATH:
unpopmarus u JIHK. Peanuszauus reneTHueckoil | reH, FeHETUYECKH KOJ, MAaTPHUYHBINA CHHTE3,
UH(pOPMALIUH B KIIETKE. TPaHCKPUIILINS, TPAHCIALUSA, KOLOH, aHTUKOJOH,
I'eHeTn4eCKnii KO U €ro CBOMCTBA. pubocoma, IIeHTpalibHas 10TMa, MOJIEKYIspHast
Tpanckpunius — MmaTpudHblil cuate3 PHK. Oouosorus.
Tpancnsiuus — 6uocunTe3 Oenka. JTarbl Omnpenenars cBOCTBa FTEHETUUECKOTO KOJa
Tpa”cisauuu. Konuposanne amuHokucnot. Pois (TPUIIIETHOCTH, OHO3HAYHOCTh, BBIPOXKICHHOCTD,
pubocom B GnocuHTe3e Oernka. YHHUBEPCAIbHOCTh, HETIEPEKPHIBAEMOCTH,
Jemoncmpayuu: HENPEPbIBHOCTB).
Ilopmpemui: H.K. Konb1os. OrnuchIBaTh 3TArbl peayin3alii HACISICTBEHHOU
Tabnuywt u cxemor: «Ctpoenue JJTHK», «Ctpoenue | nHboOpMaIiK B KIETKE.
U QYHKIIMOHUpPOBaHUE TeHa», «CUHTE3 OesKay, CpaBHUBaTh peaklyi MaTPUYHOIO CUHTE3a
«Pennukanus JIHK», «'eHeTnuecKuil Kom. monekyia PHK u Genka B kietke
Obopyoosanue: MO~ ANITUTUKAIIUN «YIBOCHUE
JHK u tpanckpunmus», «buocunres oemkay

4.4 Hexnerounsie popMbI KU3HU — 1 Hexnerounsie popmsbl xku3HN — BUpYCHL. McTopust | PackpeiBare copepkaHie TEPMUHOB U TIOHSATHHA:

BUPYCBI oTkpsITus BUpycos (/. 1. iBaHOBCKHIA). BUPYC, BUPYCOJIOT WS, Karcua, 6akreprodar, BUpyc
Oco0eHHOCTH CTPOEHHUS U )KM3HEHHOTO IIHKIa uMMyHozeduuura yenoseka (BUY), onkoreHHsie
BupycoB. baktepuodaru. boneznu pacrenuti, BUPYCHL.
JKUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIE BUPYCAMHU. XapaxkTepu30BaTh BUPYChl KaK HEKJIETOUHYIO
Bupyc nmmynonedunura yenoseka (BUY) — (bopMy JKHU3HU; 0COOEHHOCTH CTPOEHUS U
Bo30yautens CIIM/la. OOparHast TpaHCKpUIILIUS, | KUZHEIESTEIIbHOCTH BUPYCOB.
peBeprasa u uHrerpasa. [Ipodunaxruka OnuceIBaTh )KU3HEHHBIN LIMKJI BUPYCOB
pacnpoCTpaHeHUs BUPYCHBIX 3a00JI€BaHUI. MMMYHOZIe(DUIIMTA YeTIOBEKa; pa3inyarb Ha
Jemoncmpayuu: pucynkax BTM ((Bupyc TabauyHOI MO3auKH),
Ilopmpemuwi: J1. V1. IBaHOBCKUI. 6axrepuodar, BUY.
Tabnuyvr u cxemoi: «Bupycsi», «bakreprodarn»; | OG0CHOBBIBAaTh U COOMIONATH MEPHI MTPODUITAKTUKA
«Ctpoenue u xu3HeHHbIN Uk Bupyca CIIMla, | pacnpocTpaHeHus: BUPYCHBIX 3a001€BaHUN
Oakrepuodara. (pecnuparopHsle, KeIyI04HO-KUIIEYHBIE,
Obopyoosanue: monenb cTpykTypsl JJHK; kieneBoi sH1ehanut, BUU-unbekmms)
MarHuTHas MoJelb-anIunkanus «CTpoeHue
KIJIETKI»
Wroro yacos 1o reme 6

Tema 5. PazMHOKeHMe U MHAMBHAYAJIbHOE PA3BUTHE OPTraHU3MOB

51 |

JKV3HEeHHBIN UKIT KIETKH.

1

‘ KJ1eTOUHBIN UK, WK )KU3HEHHBIA HUKJI KJIETKH. ‘ PackpsIBaTe coep)kaHre TEPMUHOB U TOHSATUM:




Jlenenue KiaeTku. MuTo3

Wutepdasza u mutos. Ilpoueccsl, mporekaromnye B
uHTepdaze. Permukanus — peakius MaTpuuHOTO
cunresa JJHK. Ctpoenue xpomocom.
XpOMOCOMHBIN HAOOp — KapuOTHUII. JIUIITONAHBIN
Y TaIUIOUIHBIA XPOMOCOMHEIE HA0OPHI.
Xpomarupl. LluTonornyeckre 0CHOBBI
Pa3MHOXKEHUS U UHAUBUAYAJIbHOTO Pa3BUTHUSA
opraHusmoB. /lenenue knetku — Muto3. Craauu
MuTo3a. [Ipoiieccrl, MpOUCXOAAIINE HA PA3HBIX
CTausIX MUTO3a. BHOJIIOrMYeCKnid CMBICII MUTO3A.
[Iporpammupyemas ruGesb KIETKU — aromnTo3.
Hemoncmpayuu:

Tabnuywl u cxemol: «KIeTOUHBIN UK,
«Pennukauus JHK», «CtpoeHue XxpoMoCoMbI»,
«MUTO3»; MarHuTHas MOJIEJb-aNTUIUKAIUS
«Jlenenue knetku»; moaens JIHK.
Obopyoosanue: CBETOBON MUKPOCKOM 1
MuUKporpenapar «KapuoknHes B KiieTKax
KOpEIIIKa JIyKay.

Jlabopamopuvie u npakmuueckue padomul:
JlabGoparopnas pabota Ne 3. «Habmonenue
MHUTO32a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpEnaparax»

KJICTOYHBIN UK, HHTep(da3a, penyrinKanus,
XpOMOCOMa, KAPUOTHII, TAIIOUIHBINA, TUTIITONTHBII
XPOMOCOMHBIN HAOOP, XpOMATHUIBI; MUTO3 €TO
craguu: ipodasa, Mmeradasa, aHadasa, Temodasa.
OnuchIBaTh KU3HEHHBIHN UK KICTKH;
MIEPEUUCIISATh U XapaKTePU30BaTh IEPHUOJIbI
KJIETOYHOTO IMKJIa, CPABHUBATH UX MEXKIY COOOM.
OnuchIBaTh CTPOEHUE XPOMOCOM, KAPUOTHUIIOB
OpPraHW3MOB, CPABHUBATh XPOMOCOMHBIEC HAOOPHI
KJIETOK.

CpaBHMBaTh CTaIUM MHUTO3A.

Paznuuare Ha MUKponpenaparax

Y PUCYHKaX CTaJMA MUTO3a.

PackppiBaTh OMOJTIOTMUECKUI CMBICIT MUTO3a

5.2

DopMbl pa3sMHOKEHUS
OpraHU3MOB

®opMBbl pa3MHOKEHHSI OPIraHU3MOB: Oecronoe u
nojioBoe. Bujpl 6ecrnonoro pa3sMHOKEHUS:
JIEJIEHNE HAIBOE U TIOYKOBAHUE OHO- U
MHOTOKJIETOYHBIX, CITIOPOOOpa30BaHHUE,
BEreTaTUBHOE pa3MHOKeHHE. VIcKkycCcTBEHHOE
KJIOHUPOBaHHE OPraHU3MOB, €r0 3HaUE€HUEe /IS
CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €TO OTINYMS OT
Oecmosoro.

Hemoncmpayuu:

Tabnuyvl u cxemvi: «POPMbI pa3MHOKEHUS
OpraHu3MOBY, «/|BOMHOE OIIONOTBOPEHHE Y
[[BETKOBBIX PaCTeHHI», «JleneHne KIeTku
OaxkTepun», «BereraTuBHOE pa3MHOXKEHHE
pacteHuii», «CTpoeHHe MOJOBBIX KIETOK)

PackpbIBarh cojiep:kaHie TEPMUHOB U TIOHSTHIA:
pa3MHOXKEHHE, KJIOH, ITOJIOBBIE KJIETKHU (TaMEeThl),
SHIIEKIIETKA, CIIEpMaTO30H /1, 3UTOTa, JIETICHHE
HaJBOE, IOYKOBAHUE, CIIOPYIISAIUS, parMeHTAIIHS,
BEreTaTuBHOE Pa3MHOKEHUE, CEMEHHOE
pa3sMHOXKEHHE, OTIbUICHHE, IBOITHOE
OIJIOZIOTBOPEHHUE, MTOJIOBBIE JKee3bl, CEMEHHUKH,
SIMYHUKH, OTIJIOIOTBOPEHUE (HapyKHOE,
BHYTPEHHEE).

XapakTepu30BaTb 0COOCHHOCTH 1 3HAYCHHE
0€ecIoJIOro | MOJIOBOTO CITIOCOOOB Pa3MHOKEHHUSI.
Beinenars Bub1 0ECTIONOro pa3MHOKEHMS,
BBISIBJISITH B3aUMOCBSI3H MEKIY (OPMaMU U
croco0amMu pa3MHOKEHUS, U X OMOJIOTHIECKUM
3HAYCHUEM.




Biagets npuémamu BEreTaTUBHOIO Pa3MHOXKCHUS
KYJBTYPHBIX pacTeHUH (Ha MpUMepe KOMHATHBIX ).
XapakTepu30BaTh M0JIOBbIE KIIETKU: SULIEKIETKH,
CIIEPMATO30UIbl; BBISBIATH OCOOEHHOCTH UX
CTPOEHUs

5.3 Meiios Meiios. Cranuu meio3a. [Ipouecchsi, PackpeiBath conepkaHe TEPMUHOB U TOHSTHIA:
MIPOUCXOAIINE Ha cTaausx Meio3a. [loBenenue MeH03, KOHBIOTAIUs XPOMOCOM, MTEPEKPECT
XpoMocoM B Meio3e. Kpoccunrosep. (KpOCCHHTOBEP) XPOMOCOM, TaMETHI.
buosiornyeckuii CMbICI U 3HAUEHUE MEK03a. XapakTepu3oBaTh ME03 KaK croco0 KIETOYHOTO
Jemoncmpayuu: JIEJICHUS; OIIUCBIBATh MEMO3 MO CTAUsIM;
Tabnuyst u cxemsi: «Jlenenue kieTkn», «Meio3». | cpaBHMBATh CTAJIMU MEWO3a U MUTO3A.
Obopyoosanue: moaens JIHK; maruutHas Paznuuare Ha pucyHKax craauu Menosa;
MOJIeTb-aNTUINKaUs «JleleHne KISTKN pacKpbIBaTh OMOJIOTHYECKOE 3HAUCHUE Me03a
5.4 OO0pazoBanue u pa3BUTHE ["ameTorenes — npoiiecc 00pa3z0BaHMsI MOJIOBBIX PackpbIBaTh conepkaHre TEPMUHOB U TOHATHUI:
TIOJIOBBIX KJIETOK. KJIETOK Y )KUBOTHBIX. [10I0BBIE jKeTe3bl: raMeToreHes3, CliepMaroreHes, OOreHes,
OmonoTBOpEHUE CEMEHHUKU U SnuHuKH. OO0pa3oBaHue U pa3BUTHE | CIIEPMATO30MU], aKPOCOMa, SIIEKIeTKa, MOIsIpHbIC
TIOJIOBBIX KJIETOK — TaMeT (CIepMaTro30uI, TeJblia.
ANIIEKIIETKA) — CIIEpMAaTOreHe3 U OOTeHe3. XapakTepu3oBaTh 0COOCHHOCTH raMeTOreHe3a y
OCc0oOEHHOCTH CTPOEHUS IUIIEKICTOK U JKUBOTHBIX U €r0 CTaJ1H; TIOJIOBBIE KICTKU
criepmMaro3ou0B. OII0A0TBOPEHHE. ’KUBOTHBIX U OMMCBIBATH MTPOLIECC UX PA3BUTHSL.
[TapTeHorenes. CpaBHHBATh CTIEpMaTOreHE3 U OOTEHE3.
Hemoncmpayuu: OnuceiBaTh OMJIOAOTBOPEHUE, OMOTOTHYECKOE
Tabnuyer u cxemol: «IIpsiMoe u HempsiMOe 3HAYEHUE OTUIOIOTBOPECHMUSI
pa3zBuTHE», «I"'aMeToreHe3 y MIEKOMUTAIOIIUX 1
YEeJIOBEKay.
Obopyoosanue: MOseNb MeTa(a3HONH XPOMOCOMBI,
MHUKPOCKOII, MUKponpenapatsl «CriepMaTo30U1bl
MJIEKOITUTAIOLLIETOY, «SIHIEKIIeTKa
MJIEKOTTUTAIOIIETO».
Jlabopamopnisie u npakmuueckue padoomoi:
JlaGoparopnas pabota Ne 4. «M3yuenue cTpoeHus
MIOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENaparax»
5.5 NunuBuayanpHOE pa3BUTHE NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). PackpsiBath conmepikanre TEPMUHOB U TTOHSATHH:

OpTraHHu3MOB

DOMOpHOHaTBHOE pa3BUTHE (AMOpUOTEHE3). DTarbl
AMOPHUOHATILHOTO PAa3BUTHS Y TTO3BOHOYHBIX
JKUBOTHBIX:

IpobieHue, racTpysiiys, OpraHOTeHe3.
[TocTambOproHanbHOE pa3zButre. TUTIBI

OHTOT€HE3, SMOPHOreHe3, 3UroTa, IpodIIeHuE,
OmacToMmepsl, MOpyIa, Oi1actymna, 6JacToIeNb,
racTpyna, Heiipysa, OpraHOTeHE3; 3apO/IbIIIEBhIE
JMCTKH: SKTOIEPMa, ME30/IepMa, SHTO/IEPMa;
MOCTAIMOPHOHATILHOE Pa3BUTHE: IPSIMOE U




MOCTAIMOPHOHATILHOTO Pa3BUTHS: TIPSIMOE, HE
npsiMoe (InunHOuHOE). BiusitHue cpenbl Ha
pa3sBUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHBIE
BBI3bIBaTh BPOXICHHBIE YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3
[[BETKOBOT'O PACTEHUS: CTPOCHUE CEMEHU, CTa/IuU
pa3BUTHSL.

Hemoncmpayuu:

Tabauywvt u cxemol: «OCHOBHBIC CTA TN
OHTOTeHe3ay, «[IpsiMoe u HenpsMoe pa3BUTHEY,
«/IBOIiHOE OMIIOJJOTBOPEHHE Y IIBETKOBBIX
pacTeHui»

HenpsiMoe (JIMYMHOYHOE); MeTaMopdo3,
MEracropa, MUKpOCIIOpa, NbUIBLIEBOE 3EPHO,
CIIEPMMH, 3aPOABIILIEBBIN MELIOK, IBOWHOE
OILIOJOTBOPEHHUE.

OmnpenensiTe ATarbl SMOPHOHAIBHOTO PA3BUTHUS
XOPJOBBIX HA CXEMax M IIperaparax 1 ONUCHIBATh
IIPOLIECCHI, TPOUCXOAIINE HA KAXJIOM dTaIle.
CpaBHuUBaTh NIEPUOBI OHTOTEHE3A; IPSMOE U
HenpsiMoe (JINYMHOYHOE) IMTOCTIMOPHUOHAIBHOE
pa3BUTHE, 3aPOABIIIN YEJIOBEKA U IPYTUX
XOPJOBBIX.

OOBICHATH OMOIOTUYECKOE 3HAUYCHUE PA3BUTHUS C
MeTaMop(h030M; OTPULIATEIILHOE BIIUSHUE
aJIKOT0JIs1, HUKOTHHA U APYTUX T€PaTOr€HHbIX
(akTOpOB Ha pa3BUTHE 3apOblIIIa YEIOBEKa.
OmnuceIBaTh NPOLIECC JBOMHOIO OIJIOJOTBOPEHUS Y
IBETKOBBIX paCTEHUI

HToro yacoB 1o Teme

5

Tema 6. HacsieacTBeHHOCTh U H3MEHYHMBOCTH OPTraHU3

MOB

6.1 I'eneTuka — Hayka o 1 [Ipenmer u 3agaun reneTuku. Poib nutonoruu u | PackpbiBarh copep:kaHue TEPMUHOB U TOHSTHIA:
HaCJIEICTBEHHOCTU U SMOPHUOJIOTUH B CTAHOBJIEHUM reHETUKH. Bxmas T'€H, T€HOM, T€HOTHUII, (DEHOTHUTI, XPOMOCOMBI,
U3MEHYHUBOCTH POCCHUICKHX U 3apYOEKHBIX YICHBIX B Pa3BUTHE aJJeNbHbIE TeHBI (aJJIeNH), TOMO3UIOTa,

TeHETUKHU. MeTO/Ibl TeHETUKH reTepO3UroTa, JOMMHAHTHBINA MPU3HAK (TEH),
(TMOpUIONOTUYECKUH, IINTOTEHETHYECKH, pEIeCCUBHBIN MpHU3HAK (T€H), YUCTas TUHUS,
MOJIEKY/ISIPHO-TEHETHUECKUI). rudpu.
OcHOBHbIE TeHETUYECKUE TOHATHS. [ eHeTnueckas | IlepeuncnsaTe U XapakTepu30BaTh METO/bI
CHUMBOJIMKA, HCIIOJIb3yeMas B cXemax TeHETHKHU: THOPUIOIOTHUECKUH,
CKpELIMBAaHUM. LIUTOT€HETUYECKU I, MOJIEKYISIPHO-TEHETUYE CKHIA;
Hemoncmpayuu: JIOMUHAHTHBIE U PELIECCUBHBIE MPU3HAKU PACTEHUN
lopmpemui: 1. Mennens, T. Moprasn, H. W. U JKUBOTHBIX.
Bagsunos, C. C. UerBepukos, H. B. Tumodees- [Tonp30BaThCsl FTEHETUYECKOW TEPMHUHOJIOTHEN U
Pecosckuii. CHUMBOJIMKOM JIJISl 3aMMCH TEHOTUITMUECKUX CXEM
Obopyoosanue: MOIETb- ANITUTHKAITAS CKpEITUBaHUS
«MoHOTHOpUAHOE CKPEIIUBaHUEY, TepOapuit
«I"'Opox MOCEeBHON

6.2 | 3aKOHOMEpPHOCTH HACJIEeIOBaHUS 1 3aKOHOMEPHOCTH HaclleJOBaHUsI TPU3HAKOB, PackpbiBaTh conepkaHre TEPMUHOB U MTOHSATHH:

MpU3HAKOB. MOHOTHOpUTHOE
CKpEIUBaHUe

yctanoBieHHbie I. Mennenem. MoHoruGpumaHoe

CKpCIIMBAHHC. 3aKoH CI[I/IHOO6pa3I/ISI FI/I6pI/I,Z[0B

MOHOTHOPHUIHOE CKpeIIMBaHKe, (PEHOTUTTHYECKIE
TPy, THOPUIOIOTHYECKUI METOJI, YUCThIE




nepBoro nokosienus. [IpaBuino JOMUHUPOBAHUA.
3aKoH pacuierieHus MpU3HaKkoB. [ unoresa
YuCTOTHI raMeT. IlosHoe 1 HenosHoe
JIOMUHUPOBAHHUE.

Hemoncmpayuu:

Ilopmpempwi: I'. Menpaensb.

Tabnuyvl u cxemvi: «MoHOTHOpHIHOE
CKpELIMBAaHUE U €r0 HUTOT€HETUYECKAasi OCHOBAY,
«3aKOH pacllEeIUIEHNs U €r0 IUTOT€HETHYECKast
OCHOBa», «3aKOH YUCTOTHI FaMET.
Obopyoosanue:

MoJeNH-anIuKanuu « MoHoruopuaHoe
CKpelruBanue», «HemomaHoe 1OMUHUPOBAHHEY,
repOapuii «l'opox MoceBHOM»

JIMHUM, JOMUHUPOBAaHUE T€HOB (TIOJIHOE,
HETOJIHOE), PACILEIUIEHUE B TIOTOMCTBE.
OnuceiBaTh METOJIUKY POBEIECHUS

I'. MenzieneM OnbITOB 10 U3yYEHUIO HACIIEIOBAHUS
OJIHOM Mapbl IPU3HAKOB y FOPOXa ITOCEBHOTO.
PackpbIBaTh copepkaHue 3aKOHOB €IMHO00pa3us
ruOpUIOB MIEPBOTO MOKOJICHHS U 3aKOHA
pacIleIICHHs.

OOBSICHATH TUIIOTE3Y YHUCTOTHI FAMET.
3anuchIBaTh CXEMbl MOHOTHOPHIHOTO
CKpEIIHUBaHUs, OOBSICHITH €0 HUTOJIOIMUECKHE
OCHOBBI M pelIaTh TeHETUYECKUE 3a1a4M Ha
MOHOTHOPUAHOE CKpEILMBaHNE

6.3 JlurubpuiHoe cKpeBaHue. JurubpugHoe ckpemuBaHue. 3aKoH PackpriBath cofepxaHie TEPMUHOB U IOHSTH:
3aKOH HE3aBUCHMOI0 HE3aBUCHMOI'0 HACJIE€0BAaHUs IPU3HAKOB. JUTHOpUIHOE CKpEIMBaHKE, aHATTM3UPYIOILee
HACJIEJIOBAHUS [TPU3HAKOB LluToreHeTHYECKUE OCHOBHI TUTUOPUIHOTO CKpEIlMBaHUE.
CKpeLMBaHUs. AHATU3UPYIOLIEe CKpEIlUBaHHE. OnuceiBath onbITh I. MeHaens o u3ydyeHuro
Hcnonp30BaHuE aHATTM3UPYIOLIETO CKPEIMBAaHUS | HACJeI0BaHUs JIByX Iap IPU3HAKOB y ropoxa
JUIs OTIpeJIeJIEHUs] TEHOTHIIa OCOOH. IIOCEBHOTO.
Jemoncmpayuu: PackpriBath copepxaHue 3aKOHa HE3aBUCHMOTO
Ilopmpemui: I. Menpens. HaCJIEI0BaHHs IIPU3HAKOB.
Tabnuyel u cxemol: «urndbpuanoe IIpuMeHATh MaTeMaTHYECKHI pacyeT C MOMOIIBIO
CKpelnBaHue», «Lluronornueckre 0CHOBBI METOZA IEPEMHOKEHUS BEPOATHOCTEN U 3aIIUCh C
JUTHOpHUIHOTO CKpeluBanus». Obopyoosanue: MOMOIIbI0 (PEHOTUITUYECKUX PaIUKAIOB
MOJIeTb- anmuKaius «J{uruépuanoe pacIleIIeHHs] IPU3HAKOB Y TIOTOMKOB 10
CKpEIIMBaHUE» (deHOoTUIly U TEHOTHILY.
3anuchIBaTh CXEMbI TUTHOPUTHOTO
CKpEIINBaHUS, OOBSICHITH €0 IUTOJIOTHYECKHE
OCHOBBI M peIIaTh TEHETUYECKUE 3a4a9H Ha
JTUTHOPUTHOE CKPEIINBAHUE
6.4 CueneHHoe Hacleq0BaHNE CueruienHoe HacnenoBanue npusHakoB. Padora T. | PackpbiBark conepkaHie TEPMUHOB U TIOHSATHH:

MIPU3HAKOB

Moprana 1o cuenjIeHHOMY HacJIeJJOBAaHUIO T€HOB.
Hapymenune cueruieHus reHOB B pe3yJbTare
KpPOCCUHTOBEpa. XpOMOCOMHAs TEOPHS
HACJIEJICTBEHHOCTH.

I'eHeTn4eckre KapThl.

Jemoncmpayuu:

CLECTUICHHOE HACJIeA0BaHNE MPU3HAKOB,
PEKOMOHMHAIINS TEHOB, TCHETUYECKUE KaPThI
XpPOMOCOM, MOpPraHU/1a.

HaspiBaTte 0CHOBHBIE MOJIOKEHUS XPOMOCOMHOMN
Teopuu HaciencrBeHHocTH T. Moprana;
packpbIBaTh conepkanue paborsl T. Moprana no




Ilopmpemuwi: T. Mopras.

Tabnuywl u cxemor: «Meho3y, «l eHeTHUIECKHE
KapThl pAaCTEHUH, )KUBOTHBIX U YEIIOBEKAY,
«B3anMosielicTBUE allJIeNIbHBIX TEHOBY.
Obopyoosanue: mukporpenapar «Jpo3oduiar»
(Hopma, myTanuu (GOpMbI KPbUIbEB U OKPACKHU
TeJa), MUKPOCKOII, MOJIEITb-aNTUINKAIUS
«IIepekpécT XxpoMOCOM».

Jlabopamopnisie u npakmuueckue padomoi:
JlaGoparopnas padota Ne 5. «M3yuenue
pe3yJIbTaTOB MOHOTUOPUAHOTO U AUTHOPHTHOTO
CKpEIIMBAHUS

y Ip030(HITBI HA TOTOBBIX MUKPOIIPENapaTaxy

CLICIIJICHHOMY HACJIEI0BAaHUIO T€HOB U IIPUYMHBI
HapyLIEHUs CLEIIIEHU MEXy FeHaMU.
3anuchIBaTh CXEMbI CKpELIUBaHUS IPU
CLIETIJICHHOM Haclle/IOBaHUU, OOBACHATH TPUUMHBI
PEKOMOMHAIINY T€HOB, ONPEEIIATh YUCIIO TPYIII
CLEIJICHUS T€HOB; PEILlaTh T€HETUYECKUE 3a1a4n
Ha CLICIUIEHHOE HACJIEJOBAHKE

6.5 I'enetuka mona. Hacnenosanue ['enetrka mona. XpoMOCOMHOE OTIpe/IeTICHHE PackpsiBath cofepxaHie TEPMUHOB U IOHATHH:
MIPU3HAKOB, CLETIJICHHBIX C 1oJia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. XPOMOCOMHBIN HAOOP, ayTOCOMBI, TIOJIOBBIE
MOJIOM ['omorameTHble ¥ TeTepOTaMeTHbIE OPTaHU3MBI. XpOMOCOMBI, TOMOTaMETHBIH 10JI, TeTepOraMeTHBII
HacnenoBanue npu3HakoB, CLEIUIEHHBIX C MOJOM. | I10JI, CLIEIJIEHHOE € II0JIOM HaclleZJOBaHUE
Jemoncmpayuu: MIPU3HAKOB.
Ilopmpemuwi: I'. Mengens, T. Mopran, H.H. OOBACHATH ITUTOJIOTHYECKUE OCHOBBI
Bagunos. XPOMOCOMHOI'O MEXaHU3Ma OIpeIeIeHUs 10JI1a y
Tabnuyvt u cxemwl: «l'eneTnka momnay, pPa3JIMYHBIX OPTAHU3MOB.
«3aKOHOMEpPHOCTHU HACIEA0BaHMS, ClIETNIEHHOTO ¢ | CpaBHMBAaTh 3aKOHOMEPHOCTH HaClIeJOBaHUS
nosiom», «KapuoTumsl 4eoBeKa 1 >KUBOTHBIX) MIPU3HAKOB, CIETIJICHHBIX U HE CIEIJICHHBIX C
nosioM. Pemiare reHeTH4eCKUe 3a1a4u Ha
HACJIEJOBAHHUE CHEIUIEHHBIX C TI0JIOM IPU3HAKOB
6.6 N3mMeHYnBOCTD. N3meHunBOCTH. BUbl H3MEHUMBOCTH: PackpsiBaTh conepkaHre TEPMUHOB U TOHSATHI:
HenacnencrBennas HEHACJIEJICTBEHHAs U HacyencTBeHHas. Poib W3MEHYMBOCTbH, HACIIEJCTBEHHAS U3MEHYHBOCTb,
U3MEHYUBOCTh Cpenbl B HEHACJIEICTBEHHON N3MEHYMBOCTH. HEHACJIEICTBEHHAs! U3MEHUYUBOCTb,

XapakTteprucTuka Moau(pUKalnOHHON
W3MEHYMBOCTU. BapranvoHHsli psaa u
BapuannoHHas kpusas. Hopma peaknun
npusHaka. KonnuecTBeHHbIE M KaUECTBEHHBIE
MIPU3HAKU U UX HOpMa peakiuu. CBONCTBa
MOAM(PHUKALIMOHHON N3MEHUYNBOCTH.
Hemoncmpayuu:

Tabnuyvl u cxemol: «BUIbl NBMEHUUBOCTIY,
«MoandukamoHHast U3MEHYUBOCTb.
Jlabopamopnisie u npakmuueckue padomoi:

Monu(UKaMOHHAS U3MEHUYUBOCTh, BAPUAIIMOHHBII
psia, BapUaHTa, BApUALlMOHHAs KpUBasi, IPU3HAK,
HOpMa pPEaKIIfK, KOJMYECTBEHHBIC U KAYeCTBEHHBIE
MPU3HAKHU.

KnaccudumupoBars BuIbI ©3MEHUYNBOCTH U
BBISBJISITH UX OHMOJIOTHYSCKUE OCOOCHHOCTH.
[lepeuncnsath cBoiicTBa MOIU(UKALIMOHHON
M3MEHYHUBOCTH U OOBICHATH €€ 3HAUCHUE IS
OpraHW3MOB.

Pasnmuarh koIn4yeCcTBEHHEIC U KaueCTBCHHBIC




JlaGoparopHas pabota Ne 6. «M3yuenue
MOAM(DUKALMOHHON N3MEHUUBOCTH, IOCTPOEHHE
BAapUALMOHHOIO PsAJla U BapUallMOHHOW KPUBOW»

IIPU3HAKU; CTPOUTH BapUALMOHHBIN A,
BapUALlMOHHYIO KPUBYIO, BEIYUCIIATH CPEAHEE
3HAYEHHE IPU3HAKA

6.7 | HacnencrBeHHass N3MEHUYUBOCTD HacnencrBenHasi, Wiy reHOTUIIMYECKas PackpsIBatTh conepkaHre TEPMUHOB U ITOHATHUI:
W3MEHYNBOCTh. KOMOWHATHBHASI H3MEHUNBOCTD. HACJICJICTBCHHAS] H3MEHUYNBOCTh, KOMOMHATUBHAS
Meii03 1 10J10BOM IpoLecc — OCHOBA M3MEHYUBOCTh, MyTallUOHHAs U3MEHYUBOCTb,
KOMOWHATUBHON M3MEHYMBOCTH. MyTaliMoOHHAs MYTaHT, MyTallid: T€HHbIE, XPOMOCOMHBIE,
U3MEHYHUBOCT. T€HOMHBIE; TTOJIUILIONIMSL, AaHEYTUIOU U,
Knaccugukanus Mmyranuii: TeHHBIE, MyTareHsbl.
XPOMOCOMHBIE, TEHOMHBIE. XapakTepru30BaTh HACIEACTBEHHYIO
Yacrora u npu4uHbI MyTanui. MyTareHHble M3MEHYMBOCTD; (HOPMYITUPOBATh 3aKOH
(bakTophl. 3aKOH TOMOJIOTMYECKUX PSJIOB B TOMOJIOTHYECKHUX PSJIOB B HACIEACTBEHHOM
HacyencTBeHHoW n3MeHunBocty H. WM. Bapuiosa. | m3menunBoct H. V. BaBuioBa u 0OBSICHIT €10
BHesnepHas Hacl1eICTBEHHOCTh U U3MEHYMBOCTb. | 3HaYCHHE JIsl OMOJIOTUU U CETEKIIUU.
Hemoncmpayuu: KrnaccudunupoBars MyTaryu: reHHbIC,
Topmpemui.: 1. ne ®pu3s, H. 1. BaBunos. XPOMOCOMHBIE, TEHOMHBIE€ Y TPUBOJIUTH TPUMEPHI
Tabauysl u cxemwvl: «MyTalMoOHHAS MyTaluu.
HU3MEHUYHUBOCTbY. OOBsACHATH NPUYNHBI BOBHUKHOBEHUS
Obopyoosanue: MUKPOCKOII, MUKpOITpenapar MYyTaIHi, Poib (PaKTOPOB-MYyTAareHOB.
«Ipozoduna» (Hopma, myrauuu Gopmsl KpbuibeB | CpaBHUBATH BUbI MYTAlIUN; BBISBISTH IPUYUHBI
U OKpacKa TeJa); KOMHaTHbIE pacTEeHUS C IECTPOM | HACJIEeICTBEHHOW N3MEHYUBOCTH, HCTOUYHUKHU
OKPACKOM JINCTHEB. MYTareHoB B OKpYy’Karollel cpesie (KOCBEHHO).
Jlabopamopnisie u npakmuueckue padomoi: XapakTepru30BaTh BHESACPHYIO HACIEACTBEHHOCTh
JlaboparopHas pabora Ne 7. «AHanu3 MyTauil y | U I3SMEHYHUBOCTD
Jp0o30(uiIbl Ha TOTOBBIX MUKPOIIpEnaparax»

6.8 I'eneTunka yenoBeka I'enetuka yenoseka. Kapuorun yenoseka. PackpsiBath conepkaHre TEPMUHOB U MOHSATUI:

OCHOBHBIC METOJIbI TEHETHKU YEIOBEKa:
TreHEaJIOrMYeCKUi, OJIM3HEIIOBBIMH,
[IUTOTCHETHYECKU, OMOXUMHYCCKHIMA,
MOJIEKYISIpHO-TeHeThUecKnuii. COBpeMeHHOEe
ONpeAesIeHuE TeHOTUIIA: TOJTHOT€HOMHOE
CEKBEHUPOBaHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE
¢ momorpto I1IIP-ananu3a. HacnenctBeHnHbie
3a00JIeBaHUs YEJI0OBEKA: TeHHbIC 00JIC3HU,
00JIE3HHU C HACJIEACTBEHHON
MPEAPACIIOIIOKEHHOCTHIO, XPOMOCOMHBIE
6omne3nn. CoMaTH4eCKUe U TeHEPATHBHBIC
MYTalUU.

KapHuOTHII YCJIOBCKA, HI/ITOFGHGTI/I‘IGCKI/Iﬁ METONH,
reHeaJIOrH4eCKUid METO/I, POJOCIIOBHEIE,
OJIM3HEIIOBLIN METOJI, HACIIEICTBEHHEIC OOJIC3HU:
(MOHOTEHHBIE, C HACJIEICTBEHHOU
MIPEAPACIIONIOKEHHOCTHIO, XPOMOCOMHEIE),
MEJUKO-TEHETUYECKOE KOHCYITBTUPOBAHUE.
[lepeuncnaTh 0COOEHHOCTH U3YUEHUSI TEHETUKU
YeJI0BEKa; MPUBOAUTH TPUMEPHI HACIIEICTBEHHBIX
00JIe3HEH UeIoBeKa, XapaKTepHU30BaTh METO/IbI HX
npo(UIaKTUKN; 000CHOBBIBATH 3HAUEHUE METUKO-
T€HETHYECKOTO

KOHCYJIETUPOBAHUSI.




CtBosOBBIC KJIeTKH. [[pHHIHITBI 310POBOTO
00pa3a KU3HU, TUarHOCTUKH, MPOPUITAKTUKH U
JICUEHUS TeHETUIECKUX OoJe3Held. Menuko-
reHEeTUYEeCKOe KOHCYJIBTHPOBAaHNE. 3HAaUCHUE
MEIMIIMHCKON TeHETUKH B MPEIOTBPALICHUH U
JICUEHUU TeHETHUYECKHX 3a00JIeBaHMil yenoBeKa.
Hemoncmpayuu:

Tabnuyel u cxemol: «HacnenoBanue pesyc-
dakropay, «['eHeTHKa TPy KPOBHY.
Jlabopamopnsie u npakmuueckue padvomot:
[Tpaktuueckas padora Ne 2. «CocraBieHue u
aHAJIM3 POJIOCIOBHBIX YEJIOBEKA»

BBISIBIISATE M CPaBHUBATh MEXIY COOOH
JIOMUHAHTHBIE U PELECCUBHBIC IPU3HAKU
YEeJI0BEKa.

CocTaBiATh U aHAIU3UPOBATh POLOCIOBHBIE
YeJI0BEKa

KOHCYJIETUPOBAHUS.

BBISBIISATS M CpaBHUBATh MEXIY COOOH
JIOMUHAHTHBIE U PELECCUBHBIC IPU3HAKU
YeJI0BEKa.

CocTaBATh U aHAIU3UPOBATh POJOCIOBHBIE
YeJI0BEKa

HToro yacos no teme

8

Tema 7. Cesiek1iusi OPraHu3MoB, OCHOBbI OHOTEXHOJIOTHH

7.1 Cenexuus Kak HayKa U IIpoLecc 1 Cenexuys Kak HayKa U IpoLecc. 3apoKIeHue PackpeiBate comepxaHie TEPMUHOB U IOHATHI:
ceseKuu 1 JoMectukanud. Yuenue H. 1. CeJIeKIHs, COPT, HOpOJa, IITaMM, TOMECTUKALIUS,
BaBuioBa o nieHTpax MHOrooopasus u WIN OJIOMAIIHUBAHUE, LIEHTPbl MHOT000pasus 1
IIPOUCXOKACHUSI KYJIbTYPHBIX pacTeHUN. LIeHTpbl | MpOUCX0KIEHUS KYJIbTYPHBIX pacTEHUI U
IIPOUCXOKIACHUSI TOMAITHUX XKUBOTHBIX. COpT, JKUBOTHBIX, THOpHUIN3allKs, UCKYCCTBEHHBII 0TOOD.
1I0poJa, ITaMM. Ha3zpiBaTh 1 CpaBHMBATH OCHOBHBIE JTallbl
Hemoncmpayuu: pa3BUTHS CEIEKIUH.
Ilopmpemwi: H. 1. BaBuios. W3narars yuenue H. 1. BaBuiioBa o neHrpax
Tabnuyer u cxemol: kapta «LleHTpbl MHOrOOOpa3us | MPOUCXOXKAECHUS KYIbTYPHBIX PACTEHUN; pa3Inyarhb
Y TIPOMCXOXKIEHUS KYJIBTYPHBIX PACTEHUIN», LIEHTPbI Ha KapT€ MUpPA, CBS3BIBATH UX
«[Toponpl tomMalIHUX )KUBOTHBIX», «CopTa MECTOIIOJIOKEHNE C OYaraMi BOSHUKHOBEHMSI
KYJIBTYPHBIX PACTEHUI». JpEBHEUIINX LIUBUIIN3ALU.
Obopyoosanue: MyISIKU TUI010B U KOpHEII00B | CpaBHUBATh COpTa KYIbTYPHBIX PACTEHUH, IOPOAbI
JTUKUX (POPM U KYIBTYPHBIX COPTOB PAaCTEHUH; JIOMAIIHUX KUBOTHBIX U UX JUKHUX IIPEIKOB.
repOapuii «CeabCKOX035HCTBEHHBIE PACTCHHS OreHuBaTh PoJib CEICKIUU B 00ECIIEUCHUH
IIPOJIOBOJILCTBEHHOM 0€30MaCHOCTH YeI0BEUECTBa
7.2 MeTtonb! 1 TOCTHKEHUS 1 CoBpeMeHHbIE METO/IBI ceNeKIIMA. MaccoBbIil 1 PackpeiBaTh copepxaHie TEPMUHOB U IOHATH:

CEJIEKIIUH PACTEHUN U
JKUBOTHBIX

MHAUBUAYaJIbHBIN OTOOPHI B CEJIEKIINH PACTEHUN
Y )KMBOTHBIX.

OneHka 3kcTepbepa. ban3kopoAaCcTBEHHOE
CKpelBaHue — UHOPUIUHT. UncTas TUHUS.
CkpelBaHue YNCTHIX JIMHUM. ['eTeposuc, wim
rubpuanas cuna. HepoacTBeHHoe ckpeluBaHue —
ayrOpuauar. OtnanéHHas rubpuamnszanus u eé

HCKYCCTBEHHBIN 0TOOP, MacCOBBIN 0TOOP,
WH/IMBUYaJIbHBIA 0TOOD, SKCTEPhEP,
OJM3KOPOJICTBEHHOE CKPEIINBAHNE, YUCTAas JTMHMUS,
reTepOo3HC, HEPOACTBEHHOE CKPELMBAaHUE,
HCKYCCTBEHHBII MyTareHes, MOJUIIONUIbI.
CpaBHuBarh (POpPMBI HICKYCCTBEHHOTO 0TOOpa
(MaccoBOro M MHJIUBUAYAJIBHOTO), BUIBI




ycnexu. VICKyCCTBEHHBIN MyTareHe3 U IOIy4eHUE
MOMUIIIONA0B. JIOCTH)KEHUS CENIEKIIUA PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.
Hemoncmpayuu:

Topmpemui: Y. B. Muuypumn, I. /1. Kaprieuenko,
M. @. lBanos.

Tabnuyvl u cxemoi: «OTHATCHHAS THOPUAUZALIUY,
«Pabotr! akagemuka M. @. lBanosay,
«ITomummonaus.

Obopyoosanue: MYIISKU TIIOIOB U KOPHETIIIO0B
JTUKUX GOPM H KYIBTYPHBIX COPTOB PACTCHHIA.
Jlabopamopnsie u npakmuueckue pabomot:
Oxckypeust «OCHOBHBIE METOJIBI U IOCTUKCHUS
CEJICKIIMM PACTEHUN U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIHIO, INIEMEHHYIO (hepMmy,
COPTOMCHBITATEIbHBIN YYAaCTOK WM TEILNINYHOE
XO3SIUCTBO)

rubpuan3anuu (OIU3KOPOICTBEHHON U
OTJIaJIEHHOH ), CITOCOOBI TTOJTYYCHHS TIOJTUTIIIONIOB.
[IpuBOAMTH MpUMEPHI TOCTHKEHUN CEIIEKLIUN
pacTeHUH 1 KUBOTHBIX

7.3 buorexHoorus kak oTpacib 1 buotexHonorus kak oTpaciib IpOU3BOACTBA. PackpbIBaTh coepkaHle TEPMUHOB U MOHATHH:
IIPOU3BOCTBA I'enHas nHX)eHepus. JTanbl CO3/1aHUs OMOTEXHOJIOTUs, KJIETOUHAs! MH)KEHEPHsl, FeHHas
pexomOuHanTHoU JIHK n TpancreHHbIX MH)KEHEepusl, KIIOHUPOBaHUE, TPAHCTEHHbIE
opranu3moB. Kiierounast unkenepus. Knerounsle | opranusmel, [MO (reneruuecku
KYJIbTYypbl. MUKPOKJIOHAIbHOE PA3MHOXKECHHE MOAM(PUINPOBAHHBIE OPTAHU3MBI).
pactenuii. KnoHnpoBaHue BbICOKOTIPOAYKTUBHBIX | XapaKTepHU30BaTh OMOTEXHOJIOTHIO KaK OTPacib
CEJBbCKOXO3SMCTBEHHBIX OPTaHU3MOB. IIPOU3BOACTBA, OCHOBHBIE
OKOJIOTUYECKUE U ITUYECKHUE TPOOJIEMBI. JIOCTH)KEHUS] OMOTEXHOJIOTUU B 00JIaCTH
I'MO — renetnyecku MOU(UIIMPOBAHHBIE IIPOMBIIIEHHOCTH, CEIILCKOTO XO351CTBA U
OpraHU3MBl. MEMIIHMHBI.
Jemoncmpayuu: IlepeunciaTe U XapakTepu30BaTb OCHOBHBIE
Tabnuyer u cxemol: «OOBEKTH OMOTEXHOIOTUN, METOABI U IOCTH)KEHNS OMONHKEHEPUU.
«Kerounsle KyabTypbl U KJIOHUPOBAaHUEY, OOcyx/1aTh SKOJIOTMYECKUE U AITUYECKUE aCTIEKThI
«KoHcTpynpoBaHue 1 NEPEHOC T€HOB, XPOMOCOMY | HEKOTOPBIX MCCIIE0BaHUIN B 00JIaCTH
OUOTEXHOJIOTUH (KJIOHUPOBAHHUS, HCKYCCTBEHHOTO
OIIOIOTBOPEHHSI, HAIIPABJICHHOTO U3MEHEHUS
reHOMA M CO3/IaHUs TPAHCTEHHBIX OPTaHU3MOB)
HToro yacos no teme 3
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME




11 kaacc

Ne HanmenoBanmue pasnenoB u | Koauuects Conep:xanue 00y4yeHust OcHoOBHbBIE BU/BI 1eSITeIbHOCTH 00y4aI0IMXCs
n/n TeM y4eOHOro nmpeamera 0 4acoB
Tema 1. IBoIIOIIHOHHAS OMOJIOTHUS
11 OBOJIOLMS U METOABI €€ 1 [IpeanochlIKy BO3SHUKHOBEHUS 3BOIFOLIMOHHOM PackpsIBaTh conepkaHre TEPMUHOB U MMOHSATHMN:
M3y4YeHUs TEOpHUH. DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B IBOJTIONIUS, TIEPEXOIHBIE (HOPMBI,

ouonoruu. BnusiHue 3BONIOIMOHHOI Teopur Ha (bunoreHeTUYECKUE PAJIbl, BUIBI-9HACMHUKH, BU/IbI-
pa3BUTHE OMOJIOTUU U APYTUX HAYK. PEJMKTBI, 3aKOH 3apOJIBIIIIEBOTO CXOCTBA,
CBuIETENbCTBA 3BOJIOLMH. OMOTreHEeTUYEeCKUI 3aKOH, TOMOJIOTHYHBIE U
[TaneoHTONOrNUECKHUE: MOCIENOBATEIBHOCTD aHAJIOTUYHBIC OPTaHbl, pyAUMEHTAPHBIC OPTaHbI,
MOSIBJIEHUS! BUJIOB B MTAJICOHTOJIOTUYECKOM aTaBU3MBI.
JICTOTIUCH, TTEPEXOAHBIE (POPMBI. [lepeuncnsiTb OCHOBHBIE ATAIbl PA3BUTHS
buoreorpaduyeckue: cXoAcTBO U paznuyue GayH | SBOIIOIHOHHON TEOPHUHU.
1 IIOp MAaTEPUKOB H OCTPOBOB. XapakTepu3oBaTh CBUIETEIHCTBA YBOJIIOIUU:
OMOpPUOIIOrMYECKHE: CXOICTBA U Pa3INuUs MajgeoHTOJIOorn4eckue, Ouoreorpaduueckue,
SMOPHUOHOB Pa3HbIX BUIOB MO3BOHOYHBIX. AMOPUOIOTUYECKHE, CPABHUTEIHHO-
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, | aHATOMHYECKHUE, MOJIEKYISIPHO-OMOXUMUYECKHUE.
aHaJIOTUYHBIC, PYIUMEHTAPHBIC OPTaHbI, [TpuBOAWTH MPUMEPHI IEPEXOTHBIX POPM
araBU3Mbl. MOJIEKYISIpHO-OMOXUMUYECKUE: OpraHu3MOB, (PUITOTEHETUYECKUX PSIOB.
CXOJICTBO MEXaHU3MOB HACJICICTBEHHOCTH U [TpuBOIUTH POPMYITHPOBKHU 3aKOHOB
OCHOBHBIX METAa0OIMYECKUX MyTel y BCEX )KUBBIX | OMOTEHETHUECKOTO U 3apOABIIIEBOIO CXOJCTBA
OpraHU3MOB.
Hemoncmpayuu:
Ilopmpemuwi: K. Jlunnen, XK. b. Jlamapk, Y.
Hapsun, B. O. KoBanesckuii, K. M. bap, 3.
I'exkkens, @. Mromep.
Tabnuyvl u cxemoi: «Pa3BUTHE OPraHUUECKOTO
MHupa Ha 3emiiey, perabedHbIe TaOIUIIbI
«3apoJIbIIIN MO3BOHOYHBIX KUBOTHBIX,
«APpXEONTEPUKCY.
Obopyodosanue: Ouoreorpapudeckas Kapra MUpa;
KOJIIEKIHsT «DOPMBI COXPAHHOCTH HCKOTIAEMBIX
’KUBOTHBIX U PaCTEHUIN»; BIIa)KHbIE MPETapaThl
«Pa3BuTHe HacekoMOro», «Pa3BUTHE JISTYIIKI)

1.2 Ucropus pa3Butus 1 OBomonronHas teopus U. Jlapuna. PackpbiBaTh conepikaHre TEPMUHOB U MTOHSATHI:

MIPEACTABICHHUI 00 YBOJIIOIIIHI [IpeanochlIku BOSHUKHOBEHHUS TApPBUHU3MA. CHCTEMaTHKa, €CTECTBEHHBIN M NCKYCCTBCHHBIN




JBH>KyIye Cuiibl 3BOJIIOLMU BUAOB 10 J[apBUHY
(M30BITOYHOE PA3MHOXKEHHE TTPU OTPAHUYCHHOCTH
pecypcoB, HeonpeIeIEHHAs U3MEHUYUBOCTb,

0opr0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

CuHTeTn4eckasi TEOpHsl SBOJIIOLIMH

(CTD) u €€ OCHOBHBIC MTOJOKEHUS.
Hemoncmpayuu:

Ilopmpemuwi: K. Jlunnen, XK. b. Jlamapk, Y.
JapBuH.

Tabnuyvt u cxemwr: «l[lonmynsauuny, «Kapra-cxema
Mapuipyta nyremectsus Y. Japsunay, «Popmbl
00pbOBI 3a cyliecTBoBaHUEY, «EcTecTBeHHBIH
orbop», «MHOTOOOpa3Ne COPTOB PaCTECHHIT,
«MHoroo6pasue nopoj KUBOTHBIX»

oToop.

XapakTepru3oBaTh OCHOBHBIC SBOTIOIIMOHHBIE
UJIeU, KOHLICTILIMY U TEOPUH; CPABHUBATH B3IJISIbI
Ha By 1 3Boimonuio K. Jlunnes, XK.b. Jlamapka, Y.
[apBuHa.

OuenuBarb Bk JIMHHES B pa3BUTHE
CHUCTEMAaTUKH U OOBSICHATh MPUHIIUIIBI

OMHApHOW HOMEHKJIATYPHI.

XapakTepu3oBarh CoJlepKaHUE U 3HAYCHHE
sBotonIMoHHOM KoHIenuuu JK. b. Jlamapka.
O1eHrBaTh €CTECTBEHHO-HAYYHBIE U COLIMAJIBHO-
AKOHOMHUYECKHUE TPEMTOCHUIKH BOZHUKHOBCHUS
ABOIIOLIMOHHON Teopun Y. JlapBuHa.

PackppiBaTh conepikaHue 3BOTIOMMOHHON TEOPUHU
Y. /lapBuHa; cCpaBHUBATh HEOIIPEAEIEHHYIO U
onpeAenéHHYI0 U3MEHUNBOCTh, €CTECTBEHHBIN 1
HCKYCCTBEHHBIN 0TOOD, (hOpMBI OOPHOBI 3a
CYIIIECTBOBAaHHE.

OrnuchIBaTh MOJIOKEHUS CHHTETUYECKON TEOpUHr
sBoimoIuH (CTD) 1 00BACHATH €€ 3HAUCHUE IS
Oouonoruu

13 Bun: xputepun u cTpyKTypa. Muxpossomronus. [Tonmymsauus kak enuHuna Buaa | PackpbiBaTh conep:kaHUE TEPMUHOB U TOHATHM:
[Tonmynsauus Kak Kak Y 3BOJIIOLUH. MUKPO3BOJIIOLMS, BUJI, KPUTEPUU BUAA, apeal,
AJIEeMEHTapHasl €IMHULIA BUIA Jemoncmpayuu: HOMYJSIIKA, TeHO()OH T, MyTalluK, KOMOUHAIIUK
Tabnuyvt u cxemwl: «llomynsuuny, TEHOB.
«MyTanroHHas U3MEHYUBOCTb. XapakTepu30BaTh BUJl KAK OCHOBHYIO
Obopyoosanue: MUKPOCKOII, MUKpOITpenapar CHUCTEMaTHYECKYIO SIUHUILY U LIETOCTHYIO
«/po3oduna» (Hopma, MyTaruu GOpPMBI KPBIIIBEB | OMOIIOTHYECKYIO CUCTEMY.
Y OKpacKH Teja), MoAeb-alIuInKalus Boiaensate kputepun Buga (MophoIoruueckui,
«IIepekpéct XpoMocoM». ¢bu3noIorNuecKuil,
Jlabopamopnsie u npakmuueckue padomoi: OMOXMMUYECKUN, TEHETUYECKHH, SKOJIOTUUECKUH,
JlaGoparopnas pabota Ne 1. «CpaBHEeHHE BUIOB reorpaduYecKuii) ¥ MPUMEHSITh KPUTEPHUH TSI
10 MOP(OIOTrHIECKOMY KPUTEPUIO» OMMCAHUSI KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOMYISLUI0 KaK CTPYKTYPHYIO
€IMHUILY BUJIa ¥ SBOJIOIUH.
OnuceiBaTh MOMYISILIMIO 10 OCHOBHBIM
MIOKa3aTeJIsIM: COCTaB, CTPYKTypa
1.4 JIBrKy1IMe CUbl JIBmxynue cuibl ((hakTopbl) SBOJIOLUH BUJIOB B | PackpbIBaTh copeprkaHue TEPMUHOB U IOHSTHIA:




(ameMeHTapHbBIE (PAKTOPHI)
9BOJTIOLUH

npupozae. MyTanmoHHBIN IPOLECC U
KOMOMHATHBHAs U3MEHUUBOCTD. [lonmynsauoHHble
BOJIHBI M Apeii¢ reHoB. M3omsmust 1 Murpamus.
Hemoncmpayuu:

Tabnuyst u cxemvl: «/IBUKYIINE CUIIBI YBOJTIOLIHI

KOMOWHATUBHASI U3MEHUYUBOCTH, MYTAIIHH,
MYTaIMOHHBIN TIPOIIECC, MTOMYIISITUOHHBIC BOJHBI,
npeiid reHoB, U30JISAIIHS, MUTPAIUH.
XapakTepHu30Barh MIEMEHTapHbIE (DaKTOPBI
ABOJIIOLIUU: MYTAIIMOHHBINA TIPOIIECC,
KOMOHMHATHBHAS U3MEHUUBOCTb, IIOMYJISIIUOHHBIC
BOJIHBI, peli) TeHOB, N3OSN, MUTPAITHSI.
YcraHaBIMBaTh PUYHMHHO-CIICJICTBEHHBIC CBSI3U
MEXTy MEXaHU3MOM U PE3YJIETATOM JICHCTBUS
JBIDKYIIMX CUJI (3JIEMEHTApPHBIX (DaKTOPOB)
HBOJIOIHMHU

15 EcrecTBenHbIi 0TOOD 1 €ro EcTtecTBeHHBIN 0TOOP — HANTPABISIFONTUH (haKTOP PackpriBath cosiepkaHue TEPMUHOB U MTOHSATHM:
(hopMBI sBONIIOIUU. DOPMBI €CTECTBEHHOTO 0TOOPA. €CTECTBEHHBIN 0TOOP, OOpHOA 3a CyIIeCTBOBAHUE.
Jlemoncmpayuu: OrnuceIBaTh MEXAHU3M JIEUCTBUSL €CTECTBEHHOTO
Tabnuyst u cxemvi: «EcTecTBEHHBIN 0TOODY, orbopa.
«boprba 3a cymiecTBOBaHUE) XapaxkTepu3oBaTh GOPMbI €CTECTBEHHOTO 0TOOpa
(IBMOKYIINH, CTAOMIU3UPYIOIINH, TU3PYIITUBHBIN )
U CPaBHUBATh UX MEXIY COOOM.
XapaktepuzoBarb 00pb0y 3a CyIIECTBOBAHUE U
CpaBHHBATH €€ BUIBI (MEKBUIOBAS,
BHYTPUBHI0Basi, 00pb0a ¢ HeOIaronpusITHHIMU
(dakTOpaMu BHEIIHEH cpeibl)
1.6 Pesynbrare! sBOMOIINN: [Tpucnoco0aeHHOCTh OPraHU3MOB Kak pe3yabrar | PackpbIBaTh conep:kaHue TEPMUHOB U MOHSITHIA:

MPHUCTIOCOOJICHHOCTh
OpPraHU3MOB U BUJI000pa30BaHUE

sBomtonuu. [IpuMeps! mpucnocoOneHuit y
opranu3mMoB. ApoMop(h03bl U UANOATATITAIIUH.
Bun u BunooOpazoBanue. Kputepuu Buza.
OcHoBHbIE (HOPMBI BU000PA30BAHUS:
reorpauyeckoe, IKOIOTHUECKOE.
Hemoncmpayuu:

Tabnuywt u cxemwl.: «IpucrnocoOIEHHOCTh
opranu3mMoBy, «l eorpaduueckoe
BUJI000pa3oBaHue», « IKOJIOTHIECKOE
BHU1000pazoBanue». Obopyoosanue:
koJutekIus «[IpruMepsI 3aUTHRIX
MIPUCIIOCOOICHUH Y )KUBOTHBIX,

KOJUIEKIIHSI HACEKOMBIX C PA3IMYHBIMU TUTIAMU
OKpacku;, HaOOp IIO/IOB U CEMSIH.
Jlabopamopnisie u npakmuueckue padomoi:

IPUCIIOCOOJIEHHOCTb, TOKPOBUTEIbCTBEHHAS U
npeaocTeperamnas OKpacka, MaCKMpPOBKa,
BUJ000pa30BaHUeE.

OnuceIBaTh MEXaHU3M BO3HUKHOBEHUS
HPUCTIOCOOTIEHUN Y OPraHU3MOB.

BrrsgBnars mo I/I306pa)KCHI/I$IM, Ha )XKHUBbIX U
(UKCHPOBAHHBIX Mpenaparax MpuMepbl
MPUCTIOCOOIEHHOCTH PACTEHUH U KUBOTHBIX K
YCIIOBHSIM CPEeZIbl OOMTaHUs, TOKa3bIBaTh
OTHOCHTEJBHYIO 11eJ1eCO00pPa3HOCTh
IPUCTIOCOOTICHUH.

XapakTepru3oBaTh CIIOCOOBI 1 MEXaHU3MBbI
BU000pa30BaHMsl; OMMCHIBATH U CPABHUBATH
OCHOBHBIE (POPMBI IKOJTOTHIECKOTO U
reorpadguyeckoro BU000pa3oBaHus




JlaboparopHas padora Ne 2. «Onmcanue
MPUCIIOCOOJICHHOCTH OpraHu3Ma U e
OTHOCHUTEIIBHOTO XapaKTepay

1.7 Hanpapnenus u nytu 2 MaxkposBotronus. PackpsiBath cofiepxaHie TEPMUHOB U IOHATH:
MaKpO’BOJIIOIIUU @DopMBI BOTIOIUH: PUIETHYECKAS, MaKpOIBOIOIHS, (pHITOTeHE3, OMOIOTHYSCKHIA
JTUBEPreHTHasl, KOHBEpreHTHas, apasuiebHasl. nporpecc u perpecc, apomopo3, HanoaaanTanus,
Heob6parumocTs sBomtonun. [Iponcxokaenue or | o0mias AereHepanys, aJanTUBHAS paarausl.
HeCIeUaTU3UPOBAHHBIX MPEAKOB. XapaxkTtepu3oBaTh GOPMbI IBOTIOLUUHU. BISBIAT
[Tporpeccupytomias cnenuanu3anys. ATanTuBHAS | apoMOp(}O3bl U UINOAJANTAIUH Y PACTEHUH U
panuanus. KUBOTHBIX.
Jemoncmpayuu: CpaBHuBaTh OMOJOTMYECKUI POTPECC U
Iopmpemui: A. H. CeBepuioB. Ouonoruueckuii perpecc, apomopdos,
Tabnuyvl u cxemvi: «KApoMopdo3bI», UAMO0AIaNITALMIO U OOIIYIO IeTeHEPAIHIO.
«Mnnoanantanumny, «O0I1ast [ereHeparms». BBISBISATH B3aUMOCBSI3U MEXKY MMYTSIMU U
Obopyoosanue: moaenb «OCHOBHbIE HAIIPABJICHUs | HAIPaBICHUSIMU BOJIIOLIUY Y PACTEHUN U
HBOJIIOLIUNY»; 00BEMHAs Mozienb «CTpoeHue YKUBOTHBIX
TOJIOBHOTO MO3Ta O3BOHOYHBIX)»
HToro yacoB no teme 9

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE )KM3HU HA 3emJie

2.1

Wcropus xu3Hu Ha 3emiie u
METO/BbI €€ U3ydyeHus. [ umoressl
MPOUCXOKIECHUA )KU3HU HA
3emite

2

JloHay4Hble IPECTaBICHUS O 3aPOKICHUU
’ku3HU. HayuHble TMIOTE3hl BOSHUKHOBEHUS
JKU3HU Ha 3emJie: abuoreHes U naHCciepMusl.
XuMuyeckasi IBOJIOUsA. AOMOTEHHBIN CHTE3
OpTraHWYECKHUX BEIIECTB U3 HEOPTaHUYECKHUX.
DKCHepUMEHTAIBHOE MOATBEPKICHUE
XAMHUYECKOH 3BONMOIMH. HavanbHbie 3Tans
ouonoruueckoit 3Bomonuu. ['unoreza PHK- mupa.
dopmupoBaHrE MEMOPAHHBIX CTPYKTYp U
BO3HMKHOBEHUE MPOTOKJIETKU. [IepBble KIeTKU n
ux 3BoJronus. DopMHpPOBaHUE OCHOBHBIX TPYIITT
JKUBBIX OPraHU3MOB.

Hemoncmpayuu:

Llopmpemui.:

®. Peau, JI. [Tactep, C. Mmnep, A. U. Onapus,
I'. FOpu.

Tabnuyst u cxemvi: «Bo3aukHOBeHUE COTHEUHOM
cucTembl», «Pa3BuTre opraHnyecKoro Mupa,
«PactuTenbHas KieTka», « KuBoTHas KieTkay,

PackpsIBarh conep:kaHue TEPMUHOB U ITOHATHUM:
KpealrmoHu3M, abMoreHe3, BUTAIN3M, TaHCTIEpMUs,
01011033, KOalepBaThl, MPOOUOHTHI, CHMOMOTEHE3.
XapakTepu30BaTh METO/IbI U3yUEHUS
MCTOPUYECKOTO MPOILIOro 3eMIIH.

[lepeuncnsaTh OCHOBHBIE 3TANbl XUMUYECKOU U
OMOJIOrMYECKOM IBOJIOLINH.

W3narats copepkaHue runoTe3 u Teopui
BO3HHKHOBEHUS KU3HH Ha 3eMJie (KpeallmoHu3Ma,
CaMOTPOU3BOJILHOTO 3apOKIEHUS (CIIOHTAaHHOTO),
naHcnepmuu, runore3sl PHK-mupa).

OnuceiBars 3xcnepumenTsl C. Muinepa u I FOpu
IO MOJIYYE€HHUIO0 OpraHNYECKUX BEIIECTB U3
HEOPraHMYECKHUX MyTéM aOMOT€HHOTO CHUHTE3a




«[IpokapuoTnyeckas KJIE€TKa»

2.2 OCHOBHBIE 3TaNbl YBOJIIOIUN PazBuTue xu3Hu Ha 3emMIiie 1o 3pam u nepuoaam. | PackpbiBaTh copepkaHue TEPMUHOB U TTOHATHIA:
OpraHUYECKOT0 MHUpa Ha 3emiie, Karapxeii. Apxeiickasi U mpOTEpO30KcKast 3pHbI. 90H, 3pa, Iepro, apoMop(o3bl, HANOAAATITAIIUH.
pa3BUTHE )KU3HU 110 3paM U [Taneozoiickas spa 1 €€ nepuoabl: KeMOPUNCKU, | 3HATh MOCIIEAOBATEIILHOCTh YJOHOB: KaTapXxeu,
nepuojam OPJIOBUKCKUH, CUIIYPUMCKHN, IEBOHCKH, apxei, mpoTepo30i, paHepo3oii; ap: apxeickas,
KaMEHHOYTOJIbHBIN, IEPMCKHIA. MPOTEPO30iiCKasi, majgeo30McKas, Me3030icKas,
Me3so30¥ickas apa ¥ €€ nepruoibl: TPUACOBBI, KallHO30MCKasl; IEPUOIOB: KEMOPUICKUH,
FOPCKHUA, MEJIOBOM. OPJIOBUKCKUM, CUITYPUICKUH, T€BOHCKUH,
KaitHo3olickast apa u €€ rnepuobl: NajleoreHOBbI, | KAMEHHOYTOJIbHBIN, IEPMCKUI, TPUACOBBIN,
HEOI€HOBBIN, AaHTPOIIOT€HOBBIA. FOPCKUM, MEJIOBOM, MaJICOT€HOBBI U HEOTEHOBBIH,
XapakTepuCcTUKa KJIIMMaTa U re0J0THYeCKUX AHTPOINIOTCHOBBIM.
npoueccoB. OCHOBHBIE 3TaIlbl 3BOJIIOLUU XapakTepu30BaTh OCHOBHBIE COOBITHS B Pa3BUTHH
PaCTHTEIHLHOTO U )KHBOTHOTO MUPA. ApoMOp(03bl | OPraHUIECKOTO MHpa TI0 IpaM U IIEpHUoIaM
y pacTeHHi U )KUBOTHBIX. [losiBIeHME, pacUBET U | T€OJIOTMYECKON UCTOPUU; 3TAMbl PA3BUTHS
BBIMUPaHUE TPYIII KUBBIX OPTaHU3MOB. PACTUTEIHHOTO U YKUBOTHOTO MHPA.
Jlemoncmpayuu: Briaenuth riiaBHbIe apoMOp(O3bl pacTEHUN U
Tabnuyst u cxemvi: «Pa3zBuTHE OPraHUIECKOTO JKUBOTHBIX.
MUpPay, TeOXpOHOJIoTHYecKas Tadnuia; kojuiekius | CpaBHUBATh MEXIy coOO0M MpeacTaBUTeNneit
«DOopMBI COXPAaHHOCTH UCKOMTAEMBIX )KMBOTHBIX U | CHCTEMAaTUYECKUX TPYIIIT OPTaHU3MOB, BBISIBIISITH
pacTeHum». YepThl YCIOKHEHUS U PUCTIOCOOIEHHOCTH K
Jlabopamopnisie u npakmuueckue padomoi: YCJIOBHSIM KU3HU
[Tpaktuyeckas padora Ne 1. «M3zyueHue
MCKOTIAa€MBIX OCTAaTKOB PACTEHUN U KUBOTHBIX B
KOJIJIEKILIMSIX).
OKCKypcHsi «IBONIOIHUS OPraHUYECKOro MUpa Ha
3emiie» (B €CTECTBEHHO-HAYUHBIH WIIN
KpaeBeTueCKHil My3eil)
2.3 CoBpeMeHHas cuctema Cucrema OpraHM4eCcKOro MUpa Kak OTpakeHHe PackpsiBath conepkaHre TEPMUHOB U MTOHSATHUI:
OpPTraHUYECKOTO MHUPA HBONTIOITMU. OCHOBHBIE CUCTEMATUYECKHE TPYIIBl | CUCTEMATHKA, HICKYCCTBEHHAs U €CTECTBEHHAs
OpraHU3MOB. Kiaccudukaius, OnHapHass HOMEHKIIATypa,
JHemoncmpayuu: MIPUHITUTT UEPAPXUIHOCTH.
Tabnuywl u cxemwvl: «CoBpeMEHHas cUCTEMA XapakTepu30oBaTh COBPEMEHHYIO CUCTEMY
OPTraHUYECKOTO MHUPAY OpPraHUYECKOTO MUPA
24 DBOJIIOLIMS YETTOBEKA DBOJIOLMS YeTOBEKA. AHTPONOJIOTUs KaK HayKa. PackpbiBaTh conepkaHre TEPMUHOB U MTOHSATHH:

(arTpOTIOTEHE3)

PazBuTHe npeacTaBiIeHHil O MPOUCXOKICHUN
yesnoBeka. MeToabl U3ydeHUsl aHTPOIIOreHe3a.
CxojcTBa M pa3Inuusi YeJI0BEKa M )KHBOTHBIX.
CucremMaTHuecKoe MOJIOKEHHE YeJIOBEKa.

AHTPOIIOJIOTHSI, AaHTPOTIOTEHE3, YSIIOBEK Pa3yMHBIH
(Homo sapiens), npsiMoxo>kaeHUE, BTOpast
CUTHAJIbHAS CHCTEMA.

[Tepeuncnare 3a1a4u aHTPOTIOJIOTUH, ITAIIbI




Hemoncmpavyuu:

Ilopmpemui: Y. JlapBuH.

Tabnuyst u cxemvi: «CpaBHEHHE aHATOMUYECKUX
YepT CTPOCHHUSI YeJIOBEKa U YeTI0OBEKOOOPa3HBIX
00e3bsH.

Obopyoosanue: CIESTKHA WA U300pasKSHUS
KaMEHHBIX OpYAUI

MEepPBOOBITHOTO YEJIOBEKa: KAMHU-YOIEPhI, pyOua,
ckpebna

CTAHOBJICHUS U PAa3BUTUA HpeI[CTaBJICHI/Iﬁ (6]
MIPOUCXOXKICHUN Y€JI0BEKa.

W3narate OCHOBHEIC MOJIOKEHUS Teopuu Y.
JlapBuHa, KpUTHUYECKHU OIICHUBATh HEHAYYHYIO
UH(OPMAITUIO O MPOUCXOKICHUH YEITOBEKa.
3HaTh CUCTEMAaTHUYECKOE TIOJIOKEHHE

Buga Homo sapiens, mepeuncnsats ero Mopdosoro-
AHATOMHYECKHE TIPU3HAKU Pa3HOTO YPOBHS (THII,
KJIacc, OTpsAL U Ap.).

YcraHaBIMBATh YEPTHI CXOJCTBA U Pa3IHUUi
YeJIOBEKA M JKUBOTHBIX.

OOBSCHATH U OLIEHUBATh 3HAYCHNE HAYYHBIX
3HAHUU O MPOUCXOKICHUH YEIIOBEKA JJIsI
MIOHMMAaHHMsI MECTa U POJIM YEJIOBEKA B IPUPOJIC

2.5 JBmwxymue cuibl ((hakTopsr) JBrxyuiue cuibl (pakTopbl) aHTPOIIOTEHESA. PackpsIBarh conep:kaHue TEPMUHOB U ITOHATHUM:
aHTpOIIOreHe3a HacnencTBeHHass ”3BMEHUMBOCTD U €CTECTBEHHBIN | (DaKTOPBI aHTPOIIOTEHE3a, TPYIIIOBOE
or6op. OOmEecTBeHHBINH 00pa3 KU3HH, COTPYIHUYECTBO, PEUb, OPYAUITHAS 1€ATEIbHOCTb,
U3TOTOBJIEHUE OPYAUH TPy, MBIIUIEHUE, PeUb. HOJIMMOP(U3M.
Hemoncmpayuu: XapakTepu30BaTh ABMKYIIUE CUIIBI ((pakTophr)
Tabnuyvl u cxemvi: «CpaBHEHHE aHATOMUUYECKUX | AaHTPOIOreHe3a: OMOJIOTHYECKHE U COLIUAIbHBIE,
YepT CTPOEHUS YeJIOBEKa U YeIOBEKOOOPa3HbIX CPaBHMBATh UX MEXAY COO0i
00e3bs1H», «OCHOBHBIE MeCTa
MaJIEOHTOJIOTUYECKUX HAXOJIOK IPEIKOB
COBPEMEHHOTO YEJIOBEKa».
O6opynosanue: myisixu «[Ipoucxoxaenue
YeJI0BeKa (MaJeOHTOIOTHYECKHE HAXOIKH )»
2.6 OCHOBHBIE CTaIUU IBOJTIOLUU OcHOBHBIE CTa/IMU U BETBU 3BOJIIOLUM yesoBeka: | PackpbiBarh conepkaHue TEPMUHOB U MOHSITHIA:

YCJIOBCKa

aBCTpaJoONUTEKU, YenoBek ymensli, Yenosek
NpAMOXOIAIIUI, YeloBeK HeaHAEPTaIbCKUIA,
UYenoBek pa3yMHbIIl COBPEMEHHOTO THIIA.
Haxonku nckonaeMbIX OCTaHKOB, BpEMs
CYIIIECTBOBAHMSI, 00JaCTh PaCIPOCTPAHCHUS,
00BEM TrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHS.
Hemoncmpayuu:

Tabnuywl u cxemot: «OCHOBHBIEC MeCTa
MAaJCOHTOJIOTUYECKUX HAXOA0K MPEIKOB
COBPEMEHHOTO YEJIOBEKay, «/IpeBHENIINE TN,
«/IpeBHue moamny, «IlepBbie COBpEeMEHHbIE

aBCTPAJIONMTEK, YETOBEK YMEIIbIH, 4eTIOBEK
NPSIMOXOJIAIINIA, HEaHepTallel], KPOMaHbOHETI,
HEOJIMTUYECKasl PEBOJIOLHS, IEPBOOBITHOE
HCKYCCTBO.

XapakTepHu30BaTh U CPAaBHUBATH MEXKAY COO0i
OCHOBHBIE CTAIMU 3BOJIIOIMN YEIOBEKa!
XPOHOJIOTUYECKHI BO3PACT, apeas
pacnpocTpaHeHus, 00bEM roJI0BHOIO MO3ra, 00pas
KU3HHU U OpYIUS TpyJa




JFOITH.
O6opynosanue: myisiku «lIpoucxoxaenue
4eJ0BeKay (OI0CThI aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHJepTaiblia, KPOMaHbOHIA);
CJICTIKU WJIM M300PaKEHUSI KAMEHHBIX OPYIHA
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-YOMIIEPHI,
py6ua, ckpebia

2.7

UYenoBeueckue pacel U
MIPUPOJHBIE AlaNTalluU
yeJoBeKa

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PACHI:
eBpoIeou 1Has (eBpasuiickasi), HErpo-
aBCTpaJioniHas (3KBAaTOpHUAIbHAS ), MOHTOJIOHIHAS
(a3uarcko-aMepUKaHCKas).

YepTsl IpUCTIOCOOICHHOCTH MpPEACTaBUTENEH
YeJI0BEYECKHUX PAC K YCIIOBUSAM CYIIECTBOBAHHUS.
EnunctBo uenoBeueckux pac. Kpuruka
COLIMAJIHOTO JJAPBUHU3MA U PacU3Ma.
emoncmpayuu:

Tabauysl u cxemul: «HenoBeueckue pacbh»

PackpeiBate copepxkaHue TEPMUHOB U IOHATHI:
pacsl, pacoreHes, COUMan-1apBUHU3M, PACU3M,
MeTHCaLUsL.

XapakTepu30BaTh U CPAaBHUBATH IIPEICTABUTENIECH
4eJI0BEUECKUX Pac,

packpbIBaTh IPUYMHBI 1 MEXAHNU3MBbI pacoreHesa,
IIEPEYUCIIATH U IIPUBOIUTD IPUMEPBI
IIPUCIOCOOIEHHOCTH Y€JI0BEKa K YCIOBUSAM CPEJIbl,
IPUMEPBI IPUCTIOCOOUTEIBHOIO 3HAYEHUS
PacOBBIX ITPU3HAKOB.

JlokasbiBath enquHCTBO BHa Homo sapiens,
Hay4YHYI0 HECOCTOATEIBHOCTh PACOBBIX TEOPHH,
UJEH COLMAJIBHOTO JapBUHU3Ma U pacu3ma

HNToro yacos nmo teme

Tema 3. OpranusMsbl H OKpPYKal0mas cp

caa

3.1 OKOJIOTHS KaK HayKa DKoJIOrus Kak HayKa. 3ajjadyi 1 pa3zeiibl PackpeiBarh cofiepaHue TEPMUHOB U NOHSTHMN:
DKOJIOTHH. HKOJIOTHSI, T10JIEBbIE HAOMIOCHM S, SKCIIEPUMEHTHI,
MeToabl DKOJIOTMYECKUX UCCIIEIOBaHUN. MOHUTOPUHT OKPYKAIOLIEH CPEbI,
DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO MOJIETTMPOBAHME, IKOJIOTMYECKOE MUPOBO33PEHHE.
yesoBeka. [Jemoncmpayuu: IlepeunciaTh 3a1a4u SKOJIOTUH, €€ pa3ieisl U
TIlopmpemwi: A. I'ymbonbar, K. @. Pynee, . CBSI3U C JIPYTUMH HayKaMH.
I'exkens. XapakTepu30BaTh METO/bI SKOJIOTHYECKUX
Tabnuyer u cxemol: kapta «IpupoaHbie 30HbI HCCIIEI0BAaHUN
3emian»

3.2 Cpenpl obuTanus u Cpenpbl 0OuTaHUs OPraHU3MOB: BOJIHAs, Ha3eMHO- | PackpbIBaTh conep:kaHue TEPMUHOB U MOHSITHIA:

9KOJIOTHYeCKHe (DaKTOphI

BO3/1yIlIHAsl, TOYBEHHAs, BHYTPU- OPraHU3MEHHASI.
Oxosoruyeckue HakTopsbl.

Knaccugukarus skoI0ruyeckux

(dakTopoB: abMOTHYECKHE, ONOTHUECKUE U
AQHTPOIIOT€HHbIE.

JleiicTBue 9K0IOTHYECKUX (PAKTOPOB HA

cpena oOuTaHMs, YKOJIOTHYECKHE (PaKTOPBI,
OMOJIOrMYECKHUI ONTUMYM, OIrpaHUYHBAIOIINMA
(IUMUTHP YOI

dakrop.

XapakTepu30BaTh yCIOBUS Cpel OOUTaHHS
OpraHu3MoOB; KJIacCu(UIIMPOBATH U




OpTaHU3MBI.
Hemoncmpayuu:

Tabnuywt u cxemwvr: «Cpenbl OOUTaHUS
OpPraHU3MOBY

XapaKTEePU30BaTh IKOJIOTHUUECKUE (DaKTOPHI:
abnoTnueckue, ONOTHIECKUE U aHTPOTIOTCHHBIE.
OnuceiBaTh NEHCTBUE IKOJIOTHUSCKHUX (PaKTOPOB HA
OpraHU3MBI.

XapakTepru3oBaTh 0COOCHHOCTH CTPOCHHSI U
KU3HENICATESIIbHOCTH PACTCHUHN M )KMBOTHBIX
pa3HbIX cpesl OOUTAHUS

3.3 AGuornueckue GpakTopbl AOunortnueckue (pakTophbl: CBET, TEMIIEPATYPA, PackpbIBaTh copepkaHie TEPMUHOB U MOHATHIA:
BiaxxHocTh. Poronepuonusm.lIpucnocobnenus abuotnyeckue (HakTopsl, POTONEPUOIU3M,
OpPraHU3MOB K JIEHCTBHIO aOMOTUYECKUX OMOJIOTNYECKUE PUTMBI.
¢daxTopoB. bruonorunyeckne puTMBI. AHanu3upoBaTh IEUCTBUE CBETA, TEMIIEPATYPHI,
Jemoncmpayuu: BJI&KHOCTH HAa OPraHU3MBbl U IPUBOAUTH IIPUMEPHI
Tabauywl u cxemol: «DOTONEPUOAUIMY. IIPUCIIOCOOIEHHOCTH Oprann3MoB. [IpoBoauTh
Jlabopamopnuvie u npakmuueckue pabomut: Ouosoruueckue HaOMoOAEHU U OPOPMIIATD
JlaboparopHas padora Ne 3. «MopdojorudecKkue | pe3yiabTarThl MPOBEASHHBIX HAOIIOICHHHI
0COOEHHOCTHU PAacCTeHUH U3 pa3HBIX MECT
oOUTaHUA.
JlaGoparopHas pabota Ne 4. «BnusiHue cBera Ha
POCT U pa3BUTHE YEPEHKOB KOJIeyca

3.4 buotnyeckue hakropsl buotnyeckue dakropsl. Bunel 6noTrueckux PackpbIBaTh cozepkaHle TEPMUHOB U MOHATHH:
B3aMMO/ICUCTBUN: KOHKYPEHIIMS, XUILIHUYECTBO, OounoTnueckue (pakTopbl, XUITHUYECTBO,
cumOuno3 u ero popmel. Ilapazutusm, koonepanus, | Hapa3uTU3M, KOHKYPEHIUS, MyTyaJlu3M, CHMOHO3,
MYTyaJli3M, KOMMEHCAJIN3M (KBapTUPaHCTBO, KOMMEHCaJIN3M, HaXJ1eOHUYEeCTBO, KBAPTUPAHCTBO,
HaxJeOHNYECTBO). AMEHCAIN3M, HEUTpaTU3M. aMEHCAJIN3M, HEUTPAIIU3M.
3HayeHHe OMOTUYECKUX B3aUMOJCHCTBHM JIst XapakTepu3oBaTh OMOTHYECKHE (DAKTOPHI M BUJIbI
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOAHBIX B3aMMOOTHOIIEHUHA MEXy OPraHu3MaMu;
COOOLIECTBAX. MPUBOAUTH NIPUMEPHI B3aUMHOM
Jemoncmpayuu: IPUCIIOCOOIEHHOCTH OPraHU3MOB.
Tabnuyer u cxemol: «IluieBble Lenu» CpaBHuUBaTh MEXAy COO0M BUJIbI OMOTHYECKUX

B3aUMOJICHCTBHI OPraHU3MOB
3.5 DKOJIOTUYECKHE DKOJIOTUYECKHE XapaKTEPUCTUKU MOMYIISALUH. PackpeiBarh cofepxaHie TEPMUHOB U IOHATHH:
XapaKTepUCTUKH BUA U OcHOBHBIE TIOKA3aTEIH MOMYISILIMK: YUCIEHHOCTD, | MOMYJISALHNS, YUCIEHHOCTD, INIOTHOCTb,
HNOMYJSALUN IJIOTHOCTb, POXK/Ia€MOCTh, CMEPTHOCTD, IPUPOCT, | POKAAEMOCTh, CMEPTHOCTb, TPUPOCT, MUTPALIUS,

Murpanus. JJuHaMuKa 4McI€HHOCTH MOMYISIIIUU 1
€€ perysiusl.

Hemoncmpayuu:

Tabnuyvt u cxemwl: «llomynsuuny,
«3aKOHOMEPHOCTH POCTA YUCIECHHOCTU

JUHAMUKA YHCIEHHOCTHU TOMYIISALIUY.
XapakTepr30BaTh OCHOBHBIE MTOKA3aTeNu U
HKOJIOTHYECKYIO CTPYKTYpY MOMYJISALINY;
ONKCHIBATh MEXAHU3MbI PETYISILIUHI YUCICHHOCTH
HOMYJISIIUY




HOMYISALINAN UHPY30PHUH-TY(DEITBKI.
Jlabopamopnsie u npakmuueckue padomot:
[Tpaktuueckas padora Ne 2. «Ilogcuér mnoTHOCTH
NONYJISIUN Pa3HBIX BUJIOB PACTEHUII»

Hroro yacoB 1o teme 9)
Tema 4. Coo01ecTBa M DKOJOrHYeCKHe CHCTEMbI
4.1 Coo0mecTBa OpraHu3MOB 1 Co00111ecTBO OPraHu3MOB — OUOIICHO3. PackpbIBarh cojepkaHie TEPMUHOB U TIOHSTHIA:
CrtpyKTyphl OMOIIC HO3a: BUIOBAS, OMOIIEHO03, SKOCHCTEMa, OMOTE€OIIEHO3, BUIbI-
NPOCTPaHCTBEHHAs, Tpoduyeckas (THIeBast). JIOMUHAHTBI, YKOJIOTUYECKasl HUIIIA.
BuIbI-TOMUHAHTHI. XapakTepu3oBaTh OUOIICHO3 (COO0IIECTBO), €ro
Casi31 B OHOIICHO3E. BUJIOBYIO, TIPOCTPAHCTBEHHYIO U TPOPHUECKYIO
Jlemoncmpayuu: CTPYKTYPBHI.
Tabnuywvl u cxemor: «lluiessie ey, OOBSICHATBH POJIb KOMIIOHEHTOB OHOIIEHO3a B
«bHo1EHO03: COCTaB U CTPYKTypay. MO/ IEP’KAHUU €r0 CTPYKTYPBI U CYLIECTBOBAHUS
Obopydosanue: MOIENb-aNIUTUKAIMS « TUMTHYHBIC | HA ONPENEIEHHONW TEPPUTOPHH.
OuoneHo3bl»; repbapuil «PacTurenpHble OOBSICHATH OMOJIOTUYECKUN CMBICIT SIPYCHOCTH U
cooOmiecTBay; KoJuteKius «bHoeHo3y JIMCTOBOM MO3auKH.
CpaBHI/IBaTI) KOMITOHCHTHI 6I/IOIICH030B, ux
BUJIOBYIO, IPOCTPAHCTBEHHYIO U TPOPUUECKYIO
CTPYKTYPBI, CBSI3U MEKIY OpraHHu3MaMu
4.2 | DKOCUCTEMBI U 3aKOHOMEPHOCTH 2 DKOJIOTHYECKUE CUCTEMBI (3KocucTeMbl). [ToHsTHE | PackpbiBaTh colepKaHne TEPMHUHOB M TOHSITHI:

HX CyHI€CTBOBAHUA

00 sKocucTeMe 1 OMOreoleHO3E.
OyHKIMOHATbHBIE KOMITOHEHTHI

9KOCHCTEMBI: IPOAYIIEHTHI, KOHCYMEHTHI,
PEIyLEHTHI.

KpyroBopoT BemiecTs U MOTOK YHEPTHH B
HKOCUCTEME.

Tpoduueckue (MuIieBble) YpOBHU SKOCHUCTEMBI.
[Tumessie nienu u cetu. OCHOBHBIE MTOKa3aTeNn
IKOCUCTEMBI: Oromacca, IPOLYKITHUSI.
DKOJIOTUYECKHUE TUPAMUIBL: TPOAYKIIUH,
YHUCIIEHHOCTH, OmoMacchl. CBOMCTBA DKOCHUCTEM:
YCTONYHMBOCTD, CAMOPETYIISIUS, Pa3BUTHE.
Cyxkueccusi.

Hemoncmpayuu:

Ilopmpemui: A. JIx. Tencnu, B. H. Cykaués.
Tabnuyvt u cxemwi: «IIpupoaHbIE COOOIIECTBAY,
«ernu muTaHUN,

IKOCHCTEMA, OMOTEOIICHO3, TPOTYLICHTHI,
KOHCYMEHTBI, peyLIeHTbI, TpO(hUIeCcKre YPOBHH,
MTUIIEBast

LeNb U CeTh, IKOJIOTUUECKHUE TUPAMHU/IBL,
Onomacca, MpOayKIHs, CYKI[ECCHS.
XapakTepHu30BaTh CBOWCTBA SKOCUCTEMBI (€€
CIIOCOOHOCTD K JAJUTEIBHOMY CaMOIIO/IEPKAHUIO,
OTHOCHTEJIBHO 3aMKHYTBIH KPYTrOBOPOT BEIIECTB,
HE00XOUMOCTb [TOTOKA YHEPTHH).

CpaBHHBaTh ACTOUIIIHBIE U IETPUTHBIE MUIIEBHIE
[ETH, TPOPHUECKHE YPOBHU SKOCHCTEMBI.
Paznuuars nupamMubl MPORAYKIIMH, THPAMHUIBI
YHCICHHOCTH U TTHPAMHJIBI OOMACCHI.
CocCTaBnATh LENH U CETH MUTAHHUS.

[Tepeuncnars CBOMCTBA YKOCUCTEM: YCTOWYHBOCTD,
caMoOperyJsiius, pa3BUTHE (CYKIIECCHS).
OnuchIBaTh MEXaHNU3M MOAJEPKAHNS PABHOBECHS




«IKoJIoruuecKast nupamMuiar»

B DKOCHCTEMaX.
XapaKkTepu3oBaTh CyKI[€CCUU, BBISBISATH IPUUMHBI
1 00IMe 3aKOHOMEPHOCTH CMEHBI SKOCHUCTEM

4.3 [IpuponHbie SKOCHCTEMBI [TpupoaHbIe SKOCUCTEMBI. PackpsiBath cofiepxaHie TEPMUHOB U IOHATH:
DKOCHUCTEMBI PEK U 03€D. BOJTHBIC YKOCHCTEMBI, OMOTEOIIEHO3bI,
DKocucTeMa XBOWHOTO UM IIMPOKOIUCTBEHHOTO | (PUTOMIIAaHKTOH, 300IJIAHKTOH, OEHTOC, TyMYC.
jeca. [TpuBOIUTH IPUMEPHI MPUPOTHBIX SKOCUCTEM
Hemoncmpayuu: CBOEU MECTHOCTH.
Tabauysl u cxemuvl.: «IKOCUCTEMA CpaBHUBaTh Ha3eMHbIE U BOJIHBIE SKOCUCTEMBI;
HIMPOKOIMCTBEHHOTO Jiecay, « DIKOCHCTEMa OpraHu3Mbl, 00pa3yrolue pa3Hble TPOPUIECKUe
XBOMHOIO Jieca», «buoueHo3 Bogoéma. YPOBHU
Obopyodosanue: TepOapuu U KOJJIEKIUN PACTEHUN
¥ J)KUBOTHBIX, IPHUHAJICKALINX K PA3HBIM
HKOJIOTMYECKUM TPYIIaM OJHOTO BUAA

4.4 AHTpPOTIOT€HHBIE YKOCHCTEMBI AHTpPOTIOT€HHBIE YKOCHCTEMBI. ATPOIKOCUCTEMBI. | PackphIBaTh copepikaHue TEPMUHOB U TIOHSTHIA:
VYpboakocuctemsl. buonornyeckoe u aHTPOTOTEHHAsI SKOCHCTEMA, arpOIKOCUCTEMA,
XO3HCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM H ypbosKkocucTema, Onopaznoodpasue.
yp6o3kocuctem. bruopaznoobpasue kak dpakrop XapakTepu30oBaTh arpoIKOCUCTEMBI U
ycToiuuBoCcTH 3KocucTeM. CoxpaHeHue ypOO3KOCUCTEMBI, 0COOEHHOCTHU UX
OMOJIOrHUeCcKOro pa3HooOpasus Ha 3emiie. CYIIECTBOBAHHSI.
Jlemoncmpayuu: [TpuBOIUTH TPUMEPHI AHTPOMIOTEHHBIX YKOCHCTEM
Tabnuywl u cxemovl: «ATPOLICHO3Y. CBOEH MECTHOCTH, ONUCHIBATh UX BUJOBOI COCTaB
Obopyoosanue: komnekus «Bpenurenn U CTPYKTYDY.
BO)KHEHIIINX CEIbCKOX03IHCTBEHHBIX KYIBTYP» CpaBHUBATh COCTaB U CTPYKTYPY MPUPOAHBIX

HKOCUCTEM M arpO3KOCHCTEM, arpOIKOCHCTEM H
ypOOIKOCUCTEM
4.5 buocdepa — rmobanpHas VYuenue B. U. Bepnanckoro o 6uocdepe. PackpsiBaTh conmepikaHre TEPMUHOB U TTOHSATHH:

SKOCHUCTEMA 3eMITH

['panuiiel, coctaB u cTpykTypa 6nocdepsl. Kupoe
BelecTBO U ero ¢pyHkiuu. OcobeHHOCTH
o6uocdeps! kak r0OaTHLHON YKOCHUCTEMBI.
JlnHaMu4eckoe paBHOBeCHE U 00paTHast CBS3b B
ouocdepe.

Hemoncmpayuu:

Topmpemui: B. 1. BepHaackuil.

Tabnuyel u cxemol: «OO0As CTPYKTYpa
ouochepsr», «PacnpocTpaHeHue KU3HU B
ounocdepe», «O30HOBBIN dKpaH Ouoceph»

ouocdepa, )KUBOE BEIIECTBO, TUHAMUYECKOE
paBHOBECHE.

Ouenubare Bkiaa B. U. Bepnanackoro

B CO37IaHUE yueHUsI 0 onocdepe.
XapaxkTepus3oBaTh cocTaB Ouocdepsl, PyHKIUN
YKUBOTO BelIecTBa Onocdepsl U onmpenemsiTh (Ha
KaprTe) 001acTH ero HanbOoIbIIEro
pacrpocTpaHeHHs..

[TpuBOANTH IPUMEPHI MPOSIBICHUS (YHKITHIA
’KUBOTO BerlecTBa Onocdepnl, OMOreoXuMU4eCcKoi
JeSITETIbHOCTH YEJIOBEKa.




[Tepeuncnare ocodeHHOCTH OnoCchephl Kak
1100aJIbHOM KOCUCTEMBI 3eMIIN

4.6 3aKOHOMEPHOCTH KpyroBopoTs! BemecTB 1 OMOTr€OXUMHUECKIE PackpbIBarh copep:kaHie TEPMUHOB U TIOHSTHIA:
CYIIIECTBOBaHUS OHOCHEPHI IIMKJIBI DJIEMEHTOB (yIiepoja, a3oTa). LIEJIOCTHOCTHh OMOCdephl, KPyroBOPOT BEILECTB,
3oHabHOCTH OHOchepbl. OCHOBHBIE OMOMBI OMOTreOXMMUYECKHE ITUKIIBI JIEMEHTOB,
CYIIIN. 30HaJILHOCTh OHMOC(hephl, OMOMBI.
Jemonucmpayuu: OnuchIBaTh KPyroBOpOT BEIIECTB,
Tabnuyel u cxemol: «KpyroBoport yriiepoza B OMOreoXMMUYeCcKue IUKIbI a30Ta U yIiepoia B
ouocdepe», «KpyroBopor azora B mpupoae» ouocoepe.
OOBSICHATH NPUUMHY 30HATBHOCTH OHOC]EPHI.
[Tepeuncnare ¥ XapakTepU30BaTh OCHOBHBIE
OMOMBI CyIIH 3eMin
4.7 UYenoseuecTBo B Onochepe YenoseuecTBO B Onocdepe 3emiu. PackpsiBath conmepikaHre TEPMUHOB U TTOHSATHH:
3emiu AHTpOIIOTeHHbIE U3MEHEHU B Onocdepe. AHTPOTIOTEHHbIE U3MEHEHHSI, SKOJIOTHIECKUI
I'mo0GanpHbIE HKOJIOTUYECKUE TPOOIEMBI. KpHU3HUC, TII00AIbHBIE
Jlemoncmpayuu: pPOOIIEMBI.
Tabnuyvl u cxemoi: «[IpuMepHbIe aHTPOTIOTeHHBIE | XapaKTepu30BaTh OMOC(EPHYIO POIIb YETOBEKA.
BO3/CHMCTBUSI Ha IPUPOLY», «BakHe1me [TpuBOAUTH IPUMEPHI AHTPOTIOT€HHBIX U3MEHEHU N
MCTOYHUKH 3arpsI3HEHHUS BO3/1yXa U TPYHTOBBIX B Ouocdepe.
BOI», «[louBa — BaskHEHIIIasi COCTABISAIONIAS OrneHuBaTh MOCIEACTBUS 3aTPSA3HEHUS BO3IYIITHOMU,
onocdeprr», «DaKkToOphI AeTrpagauy MOYBY, BOJIHOHM CpeJbl, U3BMEHEHHUS KJIMMaTa, COKpaIIeHHs
«[TapauxoBbIit 3 ek, «PakTOpbI OuopazHoobpaszusi.
pPaZoaKTUBHOTO 3arpsi3HeHus1 onocheps»; ®opMynupoBaTh COOCTBEHHYIO MO3UIUIO 1O
Kpacnas knura P®, nuzo0paxeHus oxpaHsieMbIX OTHOILIEHMIO K ITI00ATbHBIM M PETHOHATIBHBIM
BUJIOB PACTCHUH M )KUBOTHBIX HKOJIOTUIECKUM MTPOOIeMaM, apryMEeHTHPOBATh
CBOIO TOYKY 3pPEHUSI.
Ha3pIiBaTe Mpu4MHEI MOSABIECHUS IPUPOAOOXPAHHON
3THKH, PACKpBIBaTh 3HaUE€HHE ITporpecca Juis
IPEOJIOTICHUS DKOJIOTHIECKOTO KPU3UCa
4.8 Cocy1iecTBoBaHNE PUPOJIBI U Cocy1iecTBOBaHNE IPUPOJIBI U YETOBEUECTBA. PackpbIBaTh coepkaHie TEPMUHOB U MOHATHHA:

YCJI0BCUYCCTBA

Coxpanenne 0nopazHooOpa3usi Kak OCHOBA
ycroitunBoctu 6uocdepsl. OcHOBa
PaMOHAIBFHOTO YIPABICHUS TIPUPOTHBIMU
pecypcaMu M UX UCHOJb30BaHue. JloCTHKEHUS
OMOJIOTMH U OXpaHa IPUPOIBL.
Hemoncmpayuu:

Tabnuyvt u cxemwvl: «buocdepa u 4eI0BEK»

paloHaIbHOE MPUPOIONONIb30BAHNE, YCTOUUNBOE
pa3BUTHE, KODBOJIIOLIUS.

XapakTepu30BaTh palliOHAIBHOE UCIIOIb30BaHUE
IIPUPOJIHBIX PECYPCOB; OCHOBHBIE MOJI0XKEHUS
KOHIIECTILIUN YCTOMYUBOTO Pa3BUTHUS

Hroro yacoB o treme




PezepBHOE Bpemst 2

OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI' PAMME

IToypouHoe muiaHnpoBaHue

10 kiace
Konu4yectBo yacos
Ne o/ Tema ypoka
Bcero Konrpoabnbie | IIpakrnyeckue
padoThI padoThI
1 Buosorust B cucreme Hayk 1
2 Metopl no3Hanus xuBoi npupoibl. [Ipaktuueckas padora Ne 1 «Vcnonp30BaHne pa3inyHbIX 1 05
METOJOB IIPU U3YYEHUH OMOJIOTHYECKUX OOBEKTOBY '
3 Broiornueckue CUCTEMBI, MPOLECCHl U UX M3ydEeHHE 1
4 Xumuueckuit cocTaB KJIeTKU. Boga u MuHepanbHbIe COJIn 1
5 Benku. CocTas U CTpoeHHE OEIIKOB 1
6 ®depmeHTH — Onosiornyeckue katanuzatopsl. JlJabopatopnas padora Ne 1 «M3ydyenue 1 05
KaTaJUTHYECKON aKTUBHOCTH (DepMEHTOB (Ha MpUMeEpe aMuiIa3bl WM KaTajaasbl)» '
7 Vrnesoasl. Jlunuas 1
Hykneunoseie kucnorel. AT® 1
9 Hcropus u Metoibl n3ydeHus kietku. Kierounas teopus 1
10 Knerka kak 1meiaocTHas KuBas cucTeMa 1
Crpoenue sykapuoTuueckoi kiaetku. JlaboparopHas padota Ne 2 «/3yueHue CTpoeHUs KIETOK
11 PaCTEHHIA, )KUBOTHBIX, TPHOOB ¥ OAKTEPHIA 1101 MUKPOCKOIIOM Ha TOTOBBIX MUKpOTIpenaparax u 1 0.5
UX ONHCAHHE»
12 OOMeH BelecTB WK MeTaboIu3M 1
13 dotocunTe3. XeMOCHHTE3 1
14 DHepreTuuecKuii 0oMeH 1
15 Kuznennsnii mukn kieTku. Jlenenne kietku. Mutos. Jlaboparopras padota Ne 3 «HaGmronenune 1 05
MHUTO32 B KJIETKaX KOHYMKA KOPEUIKa JIyKa Ha TOTOBBIX MUKPOIIpenapaTax» '
16 bruocunTes 6enka. Peaknus MaTpuaHOTO CHHTE32 1




17 Tpaucnsiuus — GruocHHTE3 OENKa 1

18 Heknerounsie GOPMBI XKHU3HU — BUPYCHI 1

19 MDopMbI Pa3MHOKEHUS OPraHK3MOB 1

20 Meiio3 1

21 OO6pa3zoBanue 1 pa3BUTHE MOJOBBIX Ki1eToK. OmionoTBopenue. Jlabopatopuas padora Ne 4 1 05
«/3y4eHne CTpOEHHMS TOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOITPEIapaTax» '

22 WHauBHUIyalbHOE Pa3BUTHE OPTAaHU3MOB 1

23 I'eHeTHKAa — HayKa O HACJICJCTBEHHOCTH U H3MEHYHBOCTH 1

24 3aKOHOMEPHOCTH HACJIE€A0BAHMUS IPU3HAKOB. MOHOIHOPHIHOE CKPELMBAHKE 1

25 JIuruOpuaHoe CKpenMBanue. 3aK0H HE3aBUCMMOTO HACIIEJOBAHMUS ITPU3HAKOB 1
CuerieHHOE HaclieoBaHue pu3HaKoB. JJaboparopras paborta Ne 5 «M3yueHue pe3ynbTaToB

26 MOHOTHOPHIHOTO U JUTHOPUIHOIO CKPENIUBAHKS Y APO30(HIbI HA TOTOBBIX 1 0.5
MHKPOIPENApaTax»

27 I'eneruka mona. HaciemoBaHye MpU3HAKOB, CIEIIEHHBIX C ITIOJIOM 1
N3menunBocts. HenacinencteeHHas H3MeHUYMBOCTh. JlaboparopHas pabora Ne 6. M3yuenue

28 MO (PUKAIMOHHON U3MEHIUBOCTH, TIOCTPOCHUE BAPUALIMOHHOTO PAJIAa U BapUAI[MOHHOM 1 0.5
KpHUBOW»

29 HacnencrBennas u3MeHYnBOCTh. JlaGopatopHas padora Ne 7. «AHaIU3 MyTanui y Apo30QuIisl 1 05
Ha TOTOBBLIX MUKPOITPENApaTax» '

30 IeHeTHKa YeOBEKa 1

31 PesepBHblit ypok. O6061eHne no reme «HacnencTtBeHHOCTh U N3BMEHYUBOCTD OPraHU3MOBY 1

32 Ceneknus Kak HayKa M TPOIECC 1

33 Metoapl U JOCTUXKEHUS CETIEKIINHN PACTEHUN U KUBOTHBIX 1

34 buoTexHOMOTHSI KaK 0Tpaciib MPOU3BOJICTBA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
11 kaace
KosmuecTBo yacos
Ne ni/m Tema ypoka
Bcero Kourpoabnbie | IIpakTnyeckue
padoThbl padoThl




1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1

2 Hcropust pa3BUTHS NPEICTABICHUH 00 SBOIIOIMN 1

3 MuKpO3BOITIOIHUS 1

4 [Momymsinust KaK 31eMeHTapHas eAMHUIA BUa 1 3Bomonun. JlabopatopHas padora Ne 1 1 05
«CpaBHEeHHE BUI0B IO MOP(OIOrHYECKOMY KPUTEPHIO) '

5 JIBIOKy1IME CHITBI (3JIEMEHTapHbBIE (PAKTOPHI) IBOIIOLIH 1

6 EcrecTBenHbIit 0TOOp U €ro (hopMbI 1

v Pe3ynpTaThl 3BONIIOLIMNI: PUCTIOCOOIEHHOCTh OPraHU3MOB U BH1000pa3oBanue. JlabopaTopHas 1 05
pabota Ne 2 «Onmcanue nprucnocoOJCHHOCTH OpraHu3Ma U €€ OTHOCHTEIIFHOTO XapakTepa» '
Hanpasnenus u myTu MaKpO3BOIIOIHH 1
HeobOpatumocTb 3BOIIONINH 1

10 WcTopus xu3Hu Ha 3emiie U METO/bI €€ U3y4eHUus 1

11 ['mnoTe3sl MPOUCXOXKACHHS )KU3HHU Ha 3emIie 1

12 Pa3BuTHe xu3HN Ha 3eMIIe 10 3paM U Iepuogam 1

13 OCHOBHBIE 3TaIbl SBOJIOIMH PACTUTEIHLHOTO U KUBOTHOTO Mupa. [Ipaktuueckas padora Ne 1 1 05
«/3ydyeHnne nCKonaeMbIX OCTATKOB PACTEHHH M )KWBOTHBIX B KOJUICKIIHSX) '

14 CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa 1

15 DBOIMIOLHS YeI0BEKA (AaHTPOIIOreHES) 1

16 JIBrokyne cuibl ((hakTOphl) aHTPOIIOTEHE3a 1

17 OCHOBHBIE CTAJMH BOJIOIUH YeJIOBEeKa 1

18 YenoBeueckue packl ¥ PUPOIHBIE aAANTALIMN YEJTOBEKA 1

19 PezepHblil ypok. O60061eHue 1o TeMe «BO3HUKHOBEHUE U Pa3BUTHE )KU3HU Ha 3eMie» 1

20 DKOJIOTHs KaK HayKa 1

21 Cpenbl 0OuTaHMs U SKOJIOTHYECKUEe (HaKTOPbI 1
Abuotnueckue daxropsl. JJabopaTropras padora Ne 3. «Mopdomornueckre 0coOOEHHOCTH

22 pacTeHuil U3 pa3HbIX MecT oOuTaHusy. JlaboparopHas padota Ne 4. «BnusHue cBera Ha pocT U 1 0.5
pa3BUTHE YEPEHKOB KOJIEYCa»

23 Bbuotnueckue GakTopsi 1

24 DKosorn4yeckue XapakTepucTuku nomnyssiun. [Ipaktndeckas pabora Ne 2 «[loxcuér miioTHocTH 1 05

MONYJISIIUM pa3HbIX BUJOB PACTCHUI




25 Coo011ecTBa OPraHu3MoB — OHOLIEHO3 1
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1
27 OCHOBHBIE TIOKA3aTeJIA YIKOCUCTEMBI. DKOJIOTHYeCcKre MupaMuibl. CBOHCTBA YKOCHCTEM. 1
Cyxkueccus
28 [IpupoaHbIE DKOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1
30 buocdepa — rmobanpHas sxocucTeMa 3emiu 1
31 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OMOCHEPHI 1
32 YenoseuecTBO B Grochepe 3emiu 1
33 CocyliecTBOBaHUE MPUPOJIBI U YETOBEUYECTBA 1
34 PesepHbiit ypok. O600611eHue TeMbl «C0o00IIecTBa H IKOJIOTUIECKUAE CHCTEMBI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5

Ilepeyensb (koauduKaToOp) pacnpeaeieHHbIX M0 KJIAaccCaM NMPOoBepsieMbIX TPeOOBAHMI K Pe3yJIbTATAM 0CBOCHHMSI OCHOBHOM 00pa30BaTe/IbHOM POrpaMMbl
cpeHero oomero o0pa3oBaHusi U 3JIeMEHTOB COePKAHUs 110 OMOJIOTHH

B ¢denepanpHbix 1 peruoHanbHBIX MPOLIEypaxX OIEHKH KauecTBa 00pa30oBaHUs UCIOIb3YeTCs NepeueHb (KoaudukaTop) pacnpeaeaeHHbIX Mo Kiaccam
MPOBEPSIEMBIX TPEOOBAHMI K pe3yJIbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPEHETO OOIIEro 00pa30BaHMs U JIEMEHTOB COACPKAHUS 110
OHMOJIOTHH.

10 kaace

IIpoBepsiemble TPeOOBAHUA K Pe3y/1bTAaTaM OCBOCHHMS OCHOBHOM 00pa30BaTe/bHON NPOIPaMMbl

Kon
MPOBEPAEMOro IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl CpeiHero o01mero oopa3oBanust
pe3yJbTara

ChopMupoBaHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (JOPMHPOBAHUU COBPEMEHHON
1 €CTECTBEHHO-HAYYHON KapTHHBI MUpPa U HAYYHOT'O MUPOBO33PEHUS; O BKJIa/I€ POCCUICKUX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
610s1orny; PYHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa JUIsl peIlICHHs] dKU3HEHHBIX 33134

YMeHue pacKpbIBaTh COIepKaHUe OMOJOTHIECKIX TEPMUHOB U MIOHSATHUH: )KU3Hb, KJIIETKA, OPraHU3M; MeTa0oIu3M (0OMEH BEIeCTB U
2 MIpEBpAIICHIE YHEPTUH ), TOMEOCTa3 (CaMOPETyJIsINs), ypOBHEBAs OPraHU3AIINs )KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PEITPOTYKIINS ),
HAaCJIEACTBEHHOCTh, K3MEHYMBOCTb, POCT U Pa3BUTHE

3 YMmenue uznaratb OMoIOrHYecKue TeOpHH (KJI€TOYHAs, XpOMOCOMHas1, MyTallmoHHas ), 3akoHbl (I'. Mennens, T. Moprana, H.W. Basuiiosa) u




yueHus (0 LEeHTpax MHOTr000Opa3usl U MPOUCXOKICHUS KyIbTYpHbIX pacTenuii H.W. BaBuiosa), onpenensite rpaHUIIbl KX TPUMEHUMOCTH K
KUBBIM CHCTEMaM

YMeHue Bi1aJIeTh METOIaMH HAyYHOTO TTO3HAHUS B OH0I0ruu (HaOJI0IeHUE U ONTMCAHUE KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUN;
OpraHu3alys 1 MpoBeieHue OUOIOrHYECKOr0 SKCIEPUMEHTA, BbIABUKEHHUE THIIOTE3b]; BRISIBICHUE 3aBUCUMOCTH MEX1Y HCCIEAYEeMbIMU
BEJTMYUHAMU, OOBSICHECHHE MTOJIYICHHBIX PE3yIbTaTOB, UCTIOIb30BAHHBIX HAYYHBIX IMOHSATHH, TEOPUH U 3aKOHOB; YMEHHE JIEIAaTh BEIBOJIBI HA
OCHOBAHUU MOJYYEHHBIX PE3YJIHbTATOB)

YMeHue BBIICNIATH CYIIECTBEHHBIEC TPU3HAKU BUPYCOB, KJIIETOK MIPOKAPUOT U IYKAPUOT, OJJTHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB;
0CcOOEHHOCTH MPOIECCOB OOMEHA BEIECTB U MIPEBPAILICHHSI SHEPTHH B KJIETKE, (POTOCUHTE3A, INTACTUIECKOTO U YHEPIeTHIECKOTr0 0OMeHa,
XEMOCHHTE3a, MUTO3a, Meii03a, OTUIOAOTBOPEHHUS, Pa3MHOXKEHHS, UHIUBUAYAIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOT€HE3)

YMeHue npuMeHsTh NOJTy4YeHHbIE 3HAHUS AJ1s1 00BSCHEHHS OMOJIOTMYECKUX MPOLIECCOB U SIBICHUH, 1711 MPUHATUS IPAKTUUECKUX PEIICHUH B
[TOBCE/IHEBHOM JKM3HM B LIEJSAX 0OecreueHusi 0e301aCHOCTU CBOETO 3/10pPOBbsS U 3/I0POBbS OKPYKAIOILUX JIFOJIEH, COOJII0IEHUSI HOPM
IPaMOTHOTO MTOBE/ICHUS B OKPYKAIOIIEeH MPUPOJAHON cpesie; MOHUMaHNe HEOOXOIMMOCTH UCIIOJIb30BaHUS JJOCTUKEHHU COBPEMEHHOMN
OMOJIOTHH M OMOTEXHOJIOTHH JIJISl palliOHAILHOTO MPUPOIOII0IH30BAHUS

Ymenue pemaTh 3JICMCHTAPHBIC TCHECTUYCCKUC 3a/1a4Y HAa MOHO- U III/IFI/I6pI/II[H0€ CKpCHIMBAHUE, CHUCIIIICHHOC HACIICAOBAHUC, COCTABJIATDH
CXEMBI MOHOFI/I6pI/I,Z[HOFO CKpCHIMBaHUA IJIA IPCACKA3aHUs HACIICAOBAHUA ITPU3HAKOB Y OPTaHN3MOB

YMeHHe BBITOIHATH Ja00pAaTOPHBIC U IPAKTUYECKHUE PadOThI, COOIOIATh PaBUIIa IPU PadOTe ¢ y4eOHBIM U JIAOOPATOPHBIM
o0opyoBaHUEM

Ymenue KPUTHYCCKH OLICHNBATbL U UHTCPIPCTUPOBATH I/IH(bOpMaHI/IIO OHOJIOrHYECKOI0 COZACPpIKaHNA, BKIIIOYAIOI[YIO IICCBAOHAYYHBIC 3HAHW A
U3 PA3JIMYHBbIX KCTOYHUKOB (CMI/I, HAay4YHO-TIOITYJISAPHBIC MaTepI/IaHBI); OTHYCCKHEC aCIICKThl COBPEMCHHBIX I/ICCJ'Ie)IOBaHI/Iﬁ B 6I/IOJ'IOFI/II/I,
MCIHUIINHCE, OMOTEXHOJIOTUH

10

YMeHnue coziaBaTh COOCTBEHHbIE TUCHMEHHBIE U YCTHBIE COO0IIEHNs, 000011asi OMOJIOTHYECKYI0 HH(POPMAIUIO U3 HECKOJIBKIX UCTOYHHUKOB,
I'pPaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTUU

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

Kon

ITpoBepsieMblii JJIEMEHT COJePKAHUS

1 | Buonorus kax HayKa

1.1 | Buonorus — Hayka 0 )kMBOH npupoe. Ponps 6uonoruu B popMrUpoBaHUN COBPEMEHHON HayYHON KapTHHBI MUpa. Cructema OMOJIOTHYECKUX HAYK

1.2 MeToabl TO3HAHUS KUBOM pUupoabL (Ha6J'IIO,Z[CHI/Ie, 9KCIICPUMCHT, OIMUCAHUC, U3SMCPCHUC, Knaccmbnxaum{, MOZACIINPOBAHUC, CTATUCTHYICCKAA

00palboTKa JaHHBIX)

2 JKuBBIC CHCTEMEI U BIX OopraHu3anus

2.1 | JKusble cucTeMsl (BHOCHCTEMBI) KaK npenMeT u3zydenus ouonoruu. CBoiicTBa OMocHCTEM U UX pa3HOOOpasue

2.2 YPOBHI/I opraHnu3anun OMOCHCTEM: MOJ'IeKy.TI}IpHO-I‘eHeTI/IquKI/Iﬁ, KHCTOHHBIﬁ, OPFaHHSMCHHLIf/'I, HOHYJ]ﬂI_[I/IOHHO-BI/II[OBOI\/II, BKOCHCTCMHBIﬁ,




onocdepHbIi

XHUMHYECKUI COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKU. XUMUUECKHE DJICMEHTHI: MaKpO3JIEMCHTBI, MUKPO3JIEMCHTHI. BOI[a 1 MUHEpAJIbHBIC BCUICCTBA. (DYHKI_[I/II/I BOJBI 1
MHHCPAJIbHBIX BCHICCTB B KJICTKC. HOII,[[Gp)KaHI/Ie OCMOTHYECKOTr0 OajaHca

3.2

benku. CocTaB u ctpoeHue 0eIKOB. AMUHOKHCIIOTHI — MOHOMEpHI OekoB. HezaMeHnMbIe 1 3aMEHUMbIE aMHHOKUCIOTHI. AMHHOKHCIIOTHBIH COCTAB.
VPpOBHH CTPYKTYpBI OSITKOBOW MOJICKYJIBI ([IEpBHYHAS, BTOPUYHAS, TPETHYHAS U YCTBEPTHYHAS CTPYKTYpa). XUMHYECKUE CBOICTBA OCIKOB.
buonornueckue pyHKINU OEITKOB.

depmeHTHI — OHonornyeckue karanusaropsl. CtpoeHne GepMeHTa: aKTUBHBIN LIEHTp, cyOcTpaTHas criennpranocts. KodepmenTsl. BuramuHsl.
Otanunsi GepMEHTOB OT HEOPTaHMUYECKUX KaTaIN3aTOPOB

3.3

VYTieBoabl: MOHOCaXapHabl (TIIF0K03a, pu0o3a U Je30Kcupr0o03a), Jucaxapu bl (caxapo3a, JaKTo3a) | IMoJmcaxapuasl (Kpaxma, TIIMKOTeH,
LEeJUTE0II03a). bruonornueckue GpyHKIUH yTIIeBOIOB.

Jlumuael: TpUTIUIEpUabI, cTepousl, pochomunuasl. I'uapodunsao-ruapododHbie cBoiicTBa. brnonornyeckue pyHkuun munuaoB. CpaBHEHHE
YIJICBOJIOB, OCJIKOB U JIUTIHJIOB KAaK HCTOYHUKOB SHEPTHU

3.4

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneoruasl — MoHOMephl HykJIeMHOBBIX KucioT. Ctpoenue u Gpynkiuu JJHK. Ctpoenue u pynkuun PHK.
AT®: ctpoenune u QyHKIIH

3.5

LII/ITOJIOFI/IH — HAayKa O KJICTKC. Knerounas TCOPHUA. MeTtobl HN3YUCHUA KIICTOK

3.6

Knerka kak nenocTHas xuBas cucrema. O0Iue npu3Haky KIETOK: 3aMKHYTasi Hapy)kHast MeMOpaHna, mosiekyinbsl JIHK kak reHeTnueckuii anmapar,
cucTeMa CuHTe3a Oellka

3.7

Tumnsl KJIETOK: SyKapHOTHYECKas U poKaproTHueckas. OCOOEHHOCTH CTPOECHHUS IpOoKapuoTuyeckol kietku. Kierounas crenka 6akrepuil. CTpoeHue
AYKapuOTHUECKOH KJIeTKH. OCHOBHBIE OTJINYHSI PACTUTEIbHOM, )KUBOTHOM U IpUOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, TIMKOKAIHNKC, uX (GyHKuu. [InazmMaTtudeckas memOpaHa, €€ cBoicTBa U (QyHKIUH.
[MuTtonnasma u e€ opranoupl. OTHOMEMOpaHHbBIE OPraHOU bl KJIETKH: 3HAoIuIa3MaTiuueckas cetsb (D11C), anmapat ["onbku, TM30COMBI.
[TosnryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHJIpUH, TUTacTUbL. [Iponcxoxnenne MUTOXoHIpuii u actu. Bunapsl mnactua. HememOpanHbie
OpPraHOU/Ibl KJIETKHU: pUOOCOMBI, KJICTOUYHBIHM LIEHTP, PECHUYKH, KI'YTUKH. DYHKIIMN OPraHOU10B KJIETKU. BriroueHus

3.9

Snpo — perynsTopHbiii HeHTp KiIeTku. CTpoeHue sizipa: siaepHas 000J104Ka, KapuoIia3Ma, XpOMaThH, SAPBIIIKO. XpOMOCOMBI

3.10

TpaHCnOpT BEIIECTB B KIETKE

X(I/ISHG)I@SITCJ’IBHOCTL KJIETKH

4.1

OOMeH BelecTB, WK METa00IM3M. ACCUMUIIAIMA (TNTACTUYECKH 0OMEH) U TUCCUMUIISINS (SHEPreTUYECKUt 0OMEH) — JIB€ CTOPOHBI €IMHOTO
nporuecca Merabonusma. Tumnsl oOMeHa BelecTB: aBTOTpodHBIH 1 rerepoTpodHbIil. Poib pepMeHTOB B 0OMEHE BELIECTB U NPEBPALLIEHUN SHEPTUU B
KIIETKE

4.2

dotocunTte3. CBeroBas U TeMHOBast (pa3bl poTocuHTe3a. Peakuuu Gorocunresa. IpdhekTuBHOCTH PoTOCHHTE3a. 3HAYeHHE (POTOCUHTE3A /ISl )KU3HU Ha
3emiie. Biusinue ycinoBuit cpeibl Ha POTOCHMHTE3 U CIIOCOOBI MOBBILIEHUS €T0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.
XeMOoCHHTe3. XeMOCHHTE3HpyIole OakTepui. 3HaYeHHEe XeMOCHHTE3a JUIsl dKU3HU Ha 3emiie




4.3

DHepreTudeckuii oOMeH B KiieTke. Paciienenue BemecTs, BbIAEICHUE U aKKYMYJIMPOBAHUE SHEPTUH B KJIETKe. DTaIlbl 3HEPTeTHYECKOro 0OMeHa.
I'mukonm3. bpoxenne u ero Buabl. KuciopogHoe okucieHue, Wi KIeTOYHOe Jbixanne. I (HEeKTHBHOCTh YJHEPTEeTUYECKOT0 OOMEHa

4.4

Peakiun marpuynoro cuntesa. ['enernueckas nadopmarus u JIHK. Peanuzanus renernueckoid uHGpOpManuu B KiieTke. [ eHeTHUecKuit Kol ¥ ero
cBoiicTBa. Tpanckpunius — matpuunbiii cuaTe3 PHK. Tpancnsuus — 6uocunaTe3 6enka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OMOCHHTE3E
Oenka

4.5

Hexnerounsie ¢popmbl sxu3HU — BUpYCHl. Mctopus oTkpbiTust Bupycos (.W. IBanoBckuit). OcOOEHHOCTH CTPOSHHUS U )KU3HEACSTEIbHOCTH BUPYCOB.
bakrepuodaru. bonesnu pacteHuii, )KMBOTHBIX U Y€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nummynonepunura yenoseka (BUY) — Bo30yauTens
CIIN a. [TpodunakTuka pacpoCTpaHEHUs] BUPYCHBIX 3a00JIeBaHUI

Pasmuoxenue u WHAUBUAYAJIbHOC PAa3BUTUC OPraHU3MOB

5.1

KiteTounslii UK, WK )KU3HEHHBIN UK KileTkd. MaTepdasza u muto3. [Ipomecchl, mporekarmue B uHTepdase. Permkarus — peakiys MaTpUIHOTO
cunreza JJHK. Crpoenne xpomocom. XpoMOCOMHBIN HAOOp — KapuOTHUIL. J[UIITTOUTHBIN U TalIOUIHBIH XpPOMOCOMHBIE HAOOPBI. XpOMaTHIBI.
[uTosornyeckre OCHOBBI pa3MHOKEHUS U MHIUBUAYAIBHOTO PA3BUTHSI OPraHU3MOB.

Jlenenue knetkn — muto3. Ctaaun mutosa. [Iponeccel, mporcxoasuiye Ha pa3HbIX CTaAUSIX MUTO3a. brosornueckuii cMbIcil MUTO3a

5.2

CDOpMLI Pa3MHOXKCHHA OPraHU3MOB! 0ecroJI0e U IIOI0BOE. 133791031 OecmoJioro Pa3MHOXKCHUA: ACJICHUC HAABOC, IIOYKOBAHUC OAHO- U MHOT'OKJICTOYHBIX,
cnop006pa3013aHHe, BCICTaTUBHOC PA3MHOKCHHUC. I/ICKYCCTBGHHOG KIIOHMPOBAHUC OPraHU3MOB, €0 3HAYCHUEC IJIA CCIICKIINU

5.3

[TosloBOE pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECIIOIIOTO.
Meiio3. Craauu meriosa. [Ipoiieccsl, nmpoucxosuiue Ha ctaausax merosa. [losegenue xpomocom B Meito3e. Kpoccunrosep. buonoruueckuii cMbIici U
3HaYeHNE MEN03a

5.4

I"'ameTorenes — mponecc O6pa30BaHI/15[ ITOJIOBBIX KJICTOK Yy )KMBOTHBIX. ITosmoBEIe xene3bl: CEMEHHUKH B SUIHUKH. O6pa3OBaHI/I€ " pa3BUTHE MTOJIOBBIX
KJIETOK — raMeT (CIIepMaTO30H /I, SHIEKIIETKA) — criepMaToreHes u oorenes. OCOOEHHOCTH CTPOCHUS STHIIEKIIETOK B CIIEPMAaTO30H/I0B.
OmnonorBopenue. [lapreHorenes

5.5

NuauBuayanbHOe pa3BUTHE (OHTOT€HE3). DMOPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). JTarnbl SMOPUOHATIBHOTO Pa3BUTHS Y TO3BOHOYHBIX )KMBOTHBIX:
npoOieHue, racTpyisiuus, oprasorenes. [locramOpronansHoe pazBuTre. TUIBI TOCTIMOPUOHAIBHOTO Pa3BUTHS: MIPSIMOE, HENPAMOe (JINYMHOYHOE).
Bnusinue cpezpl Ha pa3BUTHE OPraHU3MOB; (PaKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOXKAEHHBIE YPOACTBA.

Poct u paszButue pactenuil. OHTOreHe3 IBETKOBOTO PACTEHUs: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHS

HaCHGHCTBeHHOCTB U USMCHYUBOCTb OPTaHHU3MOB

6.1

ITpenmer u 3a1aun reHeTUKHU. MlcTopHst pa3BuTHs TeHeTHKU. Bxiag poccuiickux U 3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETHKH. MeTo/1bl FTeHEeTUKU
(rubpuoIOrNYeCcKuil, HIUTOT€HETHYECKHM, MOJIEKYISIpHO-TeHeTHUecKHii). OCHOBHbIE TreHeTHYeCKHe MOHATH. [ eHeTnueckas CUMBOJIMKA,
HCIIOJIb3yeMas B CXeMax CKpEIMBaHUN

6.2

3aKOHOMepHOCTI/I HacJICAOBaHUA ITPU3HAKOB, YCTAHOBJICHHBIC I'. Menaenem. MOHOFI/I6pI/IIlHOC CKpCIIMBAaHUC. 3akoH e,Z[I/IHOO6pa3I/I$I FI/I6pI/II[OB IepBoro
ITOKOJICHHUA. HpaBI/I.]'IO JOMHUHHUPOBAHUA. 3aKkoH PaACIICIVICHUA ITPU3HAKOB. I'mmote3a unctoThl ramet. IToaHOE 1 HEMmoIHOE JOMHUHHUPOBAHUC.
I[I/IFI/I6pI/I,[[HOC CKpCHIMBaHHC. 3aKOH HE3aBHCHMOIO HacCJICAOBaHUA ITPU3HAKOB. HHTOFCHGTI/IHCCKI/IC OCHOBBI ,[[I/IFI/IGPI/I,Z[HOPO CKpCIIUBaHUA.
AHaJ'II/ISI/Ip}IIOI]_[ee CKpCHIMBaHUC. Hcmons3oBanne AHAIIMSUPYIOIICTO CKPCIIMBAHWA IJIsI OIPEACICHUA T'CHOTHUIIA ocobu

6.3

CuernieHHoe HacneaoBanue npusHakoB. Pabora T. Moprana no crernyieHHOMY HaclieZJoBaHHIO reHoB. Hapylenue cuenieHus TeHOB B pe3yibTare
KPOCCHHroBepa. XpoMOCOMHas TEOPHsI HACJIEICTBEHHOCTH. | €eHeTHYEeCKHE KapThl.




I'eneruka nomna. XpoMOCOMHOE OMpe/eNIeHNE T01a. AYyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIe U reTeporaMeTHbIe OpraHU3MBI.
HacnepgoBanue npr3HakoB, CHEIJIEHHBIX C MTOJIOM

6.4

N3menunBOCTh. BHibl N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAs. POJIb cpebl B HEHACIEACTBEHHOM N3MEHYMBOCTH. XapaKTepUCTUKA
MOJIU(GUKAMOHHON U3MEHUYMBOCTH. BapralinoHHbli psit 1 BapuannoHHas kpusas. Hopma peakuun npusHaka. KoanuecTBeHHbIE M Kaue€CTBEHHbIE
IPU3HAKH U UX HOpMa peakiuuu. CBOHCTBa MOIM(UKATMOHHONW N3MEHUYUBOCTH

6.5

HacnencreenHnasi, Wiiv TCHOTHUIHYECKAsl, U3MEHYMBOCTh. KOMOMHATHBHAS N3MEHUYNBOCTh. Mel03 U MOJIOBO# Mpoiiecc — 0OCHOBAa KOMOWHATUBHOM
M3MEHYMBOCTH. MyTalimoHHast N3MEHYMBOCTh. Kitaccudukanus MyTanuii: TeHHbIE XPOMOCOMHbBIE, TeHOMHBIC. YacToTa M MPUYHUHBI MYyTaIlHM.
MyTtareHHble pakTOpbl. 3aKOH TOMOJIOTHUECKUX PSIJIOB B HAclIeACTBeHHON n3MeHunBoctu H.M. BaBuiioBa

6.6

I'eneruka yenoBeka. Kapuorum yenoBeka. OCHOBHBIC METO/IBI TE€HETUKU YEIIOBEKA: T€HEATOTMIECKIM, OJIM3HEI[OBBIN, IIMTOTCHETUICCKHH,
OMOXUMHYECKUN, MOJIEKYIApHO-TeHeTuYecKuid. COBpeMEHHOE OIpe/IeIeHHE IeHOTUIIA: TTOJHOTeHOMHOE CEKBEHHPOBAaHUE, FTEHOTUITUPOBAHUE, B TOM
yucie ¢ nomoinbio [11[P-ananuza. HacnencTBennsie 3a001eBaHus YeJIOBEKa: TEHHBIE 00JIe3HHU, O0JIE3HU € HACJIEICTBEHHOM MPeIpacioioKeHHOCTHIO,
XxpomMocoMmHbIe 60s1e3Hu. CoMaTHyecKue U reHepaTuBHbIe MyTaluy. [IpuHImns! 370poBoro odpas3a )KU3HU, TUATHOCTHKY, MPO(PIIAKTUKY U JICUECHU ST
reHeTUYECKHUX 00Je3HEN. MGIII/IKO-FGHGTI/I‘-ICCKoe KOHCYJIbTHPOBAHUC. 3HayeHnue MeHHHHHCKOﬁ TCHCTUKH B IPCAOTBpAICHUHN U JICUCHUA
TeHETUYECKUX 3a00JIeBaHMI YellOBeKa

Cenexiust oprann3mMoB. OCHOBBI OMOTEXHOIOTHH

7.1

Cenexius Kak HayKa | mpoiiecc. 3apoxKIeHue celeKuu 1 nomectukanus. Yuenue H.M. BaBunoBa o neHTpax mpoucXoxkIeHUsI U MHOT000pasus
KYJIbTYPHBIX pacTeHui. [{eHTphl MPOMCXOXKACHUS JOMANTHUX KUBOTHBIX. COpPT, MOPOJa, IITAMM

7.2

CoBpeMeHHBIE METOIbI CeNEKITUN. MacCOBBIN M MHAMBHYaTbHBIH OTOOPHI B CETIEKIINH PACTEHHI 1 )KUBOTHBIX. OlIeHKa SKCTEphepa.
bnuskopoacTBeHHOE ckpelnBaHue — MHOpuAUHT. YncTas muHusd. CKpeluBaHie YMCThIX JMHUHA. ['eTepo3uc, nimm rubpuanas cuia. HepoacrsenHoe
CKpelrBaHue — ayrOpuaunr. Otnanénnas rudpuanszanus u e€ ycnexu. VickyccTBeHHBIH MyTareHe3 U MoJdy4eHHe MOJIUIIOU0B. JlocTuxkeH s
CEJICKLIUU PACTECHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHonorus kak orpacib Mpou3BOJACTBA. [ eHHas uHkeHepwus. Dtamnbl coznanus pekomOuHanTHoi JIHK u Tpancrennsix oprannsmos. Knetounas
nHxeHepus. Kiietounbie KyabTypbl. MUKPOKIOHAIBHOE pa3MHOXKEHHE pacTeHU. KiIIOHMpOBaHME BBICOKONPOIYKTUBHBIX CEIbCKOXO035IMCTBEHHBIX
OpPraHu3MoOB. DKoJoTHYeckue u sTuueckue npodnemsl. MO — reHeTnyecku MoIM(DUIIMPOBAHHBIE OPTaHU3MbI

11 kaace

IIpoBepsiemble TpeGoOBaHMS K pe3yabTaTaM O0CBOEHUS OCHOBHOI 00pa3oBaTe/ibHOI NMPOrpaMMbl

Kon
MpoBePAEMOro IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero oopa3oBaHus
pe3yJabTara
C(I)OpMI/IpOBaHHOCTB 3HaHPIfI O MCCTC U pOJ'II/I 6I/IO.IIOFI/II/I B CUCTCMC Haquoro 3HAHUSA €CCTCCTBCHHLIX HayK, B (I)OpMI/IpOBaHI/II/I COBpeMCHHOﬁ
1 €CTECTBEHHO-HAYYHON KapTHHBI MUpPa U HAYYHOT'O MUPOBO33PEHUS; O BKJIJI€ POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
61/IOJIOFI/II/I; (I)yHKI.[HOH&JIBHOfI FpaMOTHOCTI/I YCJIOBCKA OJIA peI_HCHI/ISI JKN3HCHHLBIX 3aa4




YMeHue pacKphIBaTh COIEpKaHNEe OMOIOTHYECKUX TEPMUHOB M ITOHATHIA: B, TOMYJISIINS, TCHO(POHI, SBOJIOIHS, IBUKYIIHE CHIIBI
(paxTOpBI) HBOTIOINH, TPUCTIOCOOIEHHOCTh OPTaHMU3MOB, BUI000Pa30BaHUE, HIKOJIOTHIECKUE (PAKTOPbI, SKOCUCTEMA, TIPOLYLICHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IS NUTAaHH, SKOJIOTHYECKas NHUpaMua, OuoreoneHos, bunochepa

YMmenue uznarath Ouosiornyeckue Teopun (3BosonroHHas reopus Y. JlapBruHa, CHHTETHYECKas: TEOPHsI SBOJIOIMH ), 3aKOHBI U
3aKOHOMEpPHOCTH (3apopiiieBoro cxoactBa K.M. bapa, uepenoBanus riiaBHbeIxX HanpasieHud u nyrei sBosmonun A.H. CeBepiioBa, yuenus o
6uocdepe B.1. Bepnaackoro), onpenensite rpaHUIbl UX TIPUMEHUMOCTH K JKUBBIM CHCTEMaM

VYMeHue B1ajeTb METOAAMU HAy4HOT'O NT03HaHMsI B OMOJIOruH (Ha0JIt0JeHHE U OIIMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUN;
OpraHM3alys U IPOBEIeHUE ONOIOIMYECKOT0 3KCIIEPUMEHTA, BbIBUKEHUE TMIIOTE3b]; BBISABICHUE 3aBUCUMOCTH MEX1Y HCCIEAYEMBIMU
BEIMYMHAMHU, O0BACHEHHE NOJYYEHHBIX PE3yJIbTaTOB, UCIIOJIb30BaHHBIX HAYUHBIX MOHATHH, TEOPUN U 3aKOHOB; YMEHHE J€JaTh BHIBO/IbI HA
OCHOBAHUU NOJYYEHHBIX PE3YJIHTATOB)

VYMmenne BBIACIIATh CYIICCTBCHHBIC ITPU3HAKNU CTPOCHUA OHMOIOrNYECKUX 00BEKTOB: BUOB, HOHyJISIIIHfI, MpoaAyHECHTOB, KOHCYMCHTOB,
PEIYIICHTOB, OHOTEOIIEHO30B M SKOCUCTEM; OCOOCHHOCTH MPOIIECCOB HACICICTBCHHONW H3MEHYUBOCTH, ECTECTBEHHOT0 0TOOpA,
BHI000pa30BaHMUS, TPUCITOCOOJICHHOCTH OPTaHU3MOB, ICHCTBHUS YKOJIOTHYECKUX (PAKTOPOB HA OPTraHU3MBI, IEPEHOCA BEIIECTB U TIOTOKA
SHEPTUH B IKOCHCTEMAX, aHTPOIIOT'€HHBIX H3MEHEHUI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTA BEIIECTB M OMOTCOXMMHUYECKUX
IIUKIIOB B Onocdepe

YMeHue npuMeHsTh NOJyYeHHbIE 3HAaHUS AJ11 00BbSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U SIBICHUMN, 111 IPUHATUS IPAKTUUECKUX PELICHUH B
MIOBCETHEBHOM JKU3HU B LIEJSIX o0ecredeHns: 6€30aCHOCTH CBOETO 3/J0POBbS U 370POBbS OKPYXAIOIIUX JIFOJIeH, COOII0ICHUS HOPM
IPaMOTHOI'O IIOBE/IEHUS B OKPYXKatoIllel PUPOJIHON cpesie; TOHUMaHNEe HEOOXOIMMOCTH UCIIOJIb30BAHUS JJOCTUKEHUN COBPEMEHHOMN
OMOJIOTUH JUIsl PAllMOHAIIBHOTO PUPOIONOIb30BAHUS

YMeHue pemnars 31eMeHTapHble OMOJIOrMUECKUE 3aJa4l, COCTABIISATh CXEMBbI IEPEHOCA BEIIECTB U SHEPTUHU B IKOCHCTEMax (LN MUTaHUs)

YMeHue BBIOIHATD 1a00paToOpHbIe U MTpakTHUeCKHe paboThl, COONI0AATh IpaBuiia pu paboTe ¢ yueOHBIM U 1a00paTOPHBIM
00opyI0BaHHEM

YMeHue KpUTUYECKHU OLIEHWBATh U MHTEPIPETUPOBATH MH(OPMALIHIO OMOJIOTUYECKOTO CO/IEP KaHMsl, BKITFOYAOIYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3Nu4HbIX HcTouHUKOB (CMU, HayyHO-TIONyIsipHBIE MaTepHallbl); paCCMaTPUBATh INI00AIbHBIE HKOJIOTHUECKUE TPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO ITO3UIUIO

10

YMeHnue coziaBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COO0IIEHUs, 0000111asi OMOIOrHuecKy0 HHPOPMALIMIO U3 HECKOIBKUX HCTOUHUKOB,
I'pPaMOTHO MCIOJIb30BaTh MOHATUHHBIN annapat OMOJIOTUU

ITpoBepsiemble 3JIeMEHTbI COIEPKAHUSA

Kon ITpoBepsieMblil 3JIEMEHT COACPKAHMS
1 | BBomonuonnas 6uonorus
DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
11

CBHJIGTGHBCTB& spoonuu. I1areoHTOIOrHYecKre: MOCISI0OBATEILHOCTD ITOSBIICHUS BHIOB B AJICOHTOJIOrHUYECKOM JICTOIMIUCH, TEPEXOAHBIC CbOPMI)I.
Bnoreorpaqmqecm/le: CXOACTBO U pa3JINIUC (I)aYH n (I)J'IOp MaTCpHUKOB U OCTPOBOB. 3M6pI/IOHOFI/I‘{CCKI/ICZ CXOJACTBA U pa3JINiIund 3M6pI/IOHOB PAa3HbIX




BUJ0B ITIO3BOHOYHBIX. CpaBHI/ITeJ'IBHO'aHaTOMI/I‘ICCKI/IeZ TOMOJIOTUYHBIC, aHAJIOTUYHBIC, pYAUMCHTAPHBIC OpraHbl, AaTABU3MBI. MOHGK}’J’IﬂpHO'
OHMOXUMHUYECKUE: CXO0ACTBO MCXaHN3MOB HACJICACTBCHHOCTHU M OCHOBHBIX MeTa0O0JINYECKUX HyTeﬁ Y BCCX OpraHnu3MoOB

1.2 | OBomoumonnas reopus Y. Jlapsuna. IIpeanocbuikn BOSHUKHOBEHHS JapBUHU3MA. [[BHOKYIME CHIIBI SBOJIIOLMK BUIOB 110 JlapBuHy (M30BITOYHOE
pa3sMHOXEHHE IPU OrPaHUYEHHOCTH PECYPCOB, HEOIpeesIEHHAsi N3MEHYMBOCTb, O0pb0a 3a CyIECTBOBAHHUE, ECTECTBEHHBII 0TOOD)

1.3 | Cunrernueckas teopus sBostonnu (CTD) u ocHOBHBIE €€ nonoxeHus. Mukpoa3sotonus. [lonynanus kak eIMHUIA BUAA U IBOJIIOLUN
JiBroky1ue cuiibl ((hakTophl) BOJIIOLMU BUIOB B IpUpoie. MyTallMOHHBIN NpolLiecc U KOMOMHATUBHAs U3MEHUUBOCTh. [10NyIsIiMOHHbBIE BOJIHBI U

1.4 | Ape#¢ renos. Uzonsauus u murpanus. EcrecTBeHHbIH 0TOOp — HApaBIArOmKMi GakTop 3BoMHOIKuH. POPMBI €CTECTBEHHOTO 0TOOPA.
ITprucnocoOaeHHOCTh OPraHU3MOB Kak pe3yJibTatr 3Boroluu. [IpumMepsl nprcnocodaeHuii y opranuzMoB. ApoMopdo3bl U UH0a Al Taluu.

Bun u Bugoo6pasoBanue. Kpurepuu Buna. OcHoBHBIE (popMBbI BI1000pa30BaHUs: reorpaduueckoe, IKOJI0rHIECKOe
1.5 | MakposBomomus. GopMbI SBOTOLMH: (HICTHUECKAs, IMBEPIeHTHAS, KOHBEPreHTHAs, MapauienbHas. HeoGpaTuMOCTb SBOMOIHE
2 | BOSHHKHOBEHHE W PA3BHTHE KU3HH Ha 3eMiie
JloHayuHBbI€ MIPEeACTABICHUS O 3apOKICHUM KU3HU. HaydyHble THIIoTe3b BOSHUKHOBEHHUS )KU3HU Ha 3eMJie: a0uoreHes u naHcrnepMusi. XUMHUecKas

2.1 | sosmronus. DKCIEPHMEHTATEHOE TOATBEPKACHIE XMMIUECKOil sBomownn. HauapHble sTams! Gronornyeckoii ssomorun. nnoresa PHK-mupa.
IlepBble KIeTKH U UX 3BoJOLKA. POPMUPOBAHUE OCHOBHBIX IPYIH KUBBIX OPraHU3MOB
PasButue xu3Hu Ha 3emiie 1o spam u nepuoaaM. Karapxeit. Apxeiickas u mpoTepo3oiickas 3pbl. [laneo3oiickas spa u e€ nepruosl: KeMOPUHCKHUH,
OpPAOBHUKCKUM, CUIIypUICKUN, I€BOHCKHUN, KAMEHHOYTOJIbHBIM, IEpMCKUNA. Me3030licKas 3pa U €€ Iepruoibl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

2.2 | Kaitrosoiickas 9pa U €€ NMepuo/Ibl: aJeOreHOBbIN, HEOT€HOBBINM, aHTPOIIOTEHOBBIN. XapaKTepUCTHUKA KJIIMMaTa U Ie0JIornYecKux npoueccoB. OCHOBHbIE
3TaIlbl 3BOJIIOLUMHU PACTUTENILHOTO U )KUBOTHOTO MUpPa. ApoMop(]o3bl y pacTeHul U KHUBOTHBIX. IlosiBIeHNE, pacliBeT U BBIMUPAHUE IPYII KUBBIX
OpPTraHHU3MOB

2.3 | CucreMa OpraHMYEcKOro MEpa KaK OTPAKCHHE SBOMIONAN. OCHOBHEIC CHCTEMATHUYECKHE IPYIIIEI OPraHH3MOB
DBoIOIMS YeaoBeKa. AHTPOIIOJIOTHs KaK Hayka. Pa3BuTue mpencTaBieHui 0 MPOUCX0KIEHUH YeloBeKka. MeTo bl n3y4eHHs aHTPOIIOTreHe3a.

2 4 | CXozcTBa M pasnuuust YeJI0BEKa M HKUBOTHBIX. CHCTEMATHYECKOE TOJI0KEHUE YETIOBEKA.

JBmxymue cuibl (pakTopsl) aHTponoreHe3a. HacnencrBeHHast U3MEHUMBOCTh M €CTECTBEHHBINM 0TOOp. OO11eCTBEHHBIN 00pa3 )KU3HU, U3TOTOBICHUE
OpyJuil Tpy/a, MBILIUIEHHE, PEUb

25 | OCHOBHbIE CTa/IMK U BETBU DBOJIIOIMH YEIIOBEKA: aBCTPAIONUTEKH, UeT0BeK yMenbiii, YenoBek npsaMoxoasuiunii, YenoBek HeaHIepTaibCeKuii, HemoBek
pa3zymubIi. Haxoku cKomaeMbIX OCTaHKOB, BpEMsl CYIIECTBOBaHMUs, 001aCTh pacpocTpaHeHHs, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAHS
Yenoseueckue pacbl. OCHOBHBIE OOJIBIIINE PaCchl: €BPONICOUAHAS (€Bpa3uiicKas), Herpo-aBCTpajJouIHas (3KBaTOpHAJIbHAS), MOHTOJIOUTHAS (a3HaTCKO-

2.6 | amepukanckas). UepThl IPHUCIIOCOGICHHOCTH NIPEACTABATENICH YeTOBEYSCKIX PAC K YCIOBHSM CYIIECTBOBaHMs. EQMHCTBO yenoBedeckux pac. Kpuruka
pacuszma

3 | Opraumsmsl n okpyxaromas cpeja

3.1 | Oxonorus Kak HayKa. 3a/1a4i 1 pas/eibl 9KOJIOruH. MeTo bl 9KOJIOrHYECKUX UCCIIEI0BAHUM. DKOIOTHIECKOe MUPOBO33peHue. Cpelibl 00uTaHus
OpPraHM3MOB: BOJHAs, HA36MHO-BO3ylIIHAsI, IOYBEHHAs], BHYTPUOPraHU3MEHHAs!

3.2

Oxonornueckue dakropsl. Kiaccudukanms sxomornuecknx (paxkTopoB: a0MOTHIECKHE, OMOTUYECKHE U aHTPOTIOTEHHEBIE. J[eliCTBHE SKOJIOTHUECKIX




(hakTOpPOB HA OPTaHU3MBI

3.3 | AGroTHYecKHE BAKTOPBI: CBET, TEMIIEPATYPa, BIaXHOCTh. DoTonepruoausm. [Ipucrnocobnenus OpraHu3MoB K J€HCTBHIO a0MOTHYECKUX (HAKTOPOB.
buonornueckue puTMsl
buotnueckue hakropsl. Buabl OMOTHYECKHX B3aMMOACHCTBHI: KOHKYPEHIIMUS, XUIITHUYECTBO, MAPA3UTU3M, MYTYAJIN3M, KOMMEHCAIIU3M

3.4 | (HaxyeOHIYECTBO, KBAPTHPAHTCTBO), AMEHCATH3M, HElTPaTH3M. 3HAYCHHE GHOTHIECKIX B3AHMOICHCTBHI IS CYIECTBOBAHHS OPraHH3MOB B
MPUPOJHBIX COOOIIECTBAX

3.5 | DKOJIOrnyecKre XapakKTePUCTUKH NOMyJsiui. OCHOBHBIE MIOKA3aTENH TIOMYJIAMHI: YUCIEHHOCTD, INIOTHOCTh, POk IAEMOCTh, CMEPTHOCTD, IPUPOCT,
mMurpauus. JlnHamuka YuCcJIeHHOCTH NONYJISIUK U €€ peryJIsiusl

4. | CoobrectBa 1 SKOTOrHUECKHE CHCTEMbI

4.1 | CoobuiecTBO Opranu3mMoB — 6roueHo3. CTpyKTypbl OMOLIEHO3a: BUI0Basl, IPOCTPAHCTBEHHAs, TpOpUUIeCKas (muieBast). Bunbl-nromunantel. Cssu B
OuoueHose
DKkosorndyeckue cucreMsl (3kocuctemsl). [lorsTre 06 skocucTeme u 6roreoneno3e. PyHKINOHATHHBIE KOMIIOHEHTBI YKOCUCTEMBI: PO TYIICHTHI,

4.2 | KOHCYMEHTBI, pefylleHThl. KpyroBOpOT BENIECTB U IIOTOK SHEPTUH B 9KOcUcTeME. Tpoduyeckue (MULIEBbIE) yPOBHU 3KOCHCTEMBIL. [niesbie nenu u
cet. OCHOBHBIE ITOKA3aTENIN YKOCUCTEMBI: OMOMacca, MPOIYKIIHsL. DKOJIOTUYECKHE TUPAMU/IbI: IPOAYKIINHU, YUCIEHHOCTH, OnoMacchl. CBOHCTBa
HKOCHUCTEM: YCTOMUMBOCTb, cCaMoperysnus, pazputue. Cykneccus
[TpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBOMHOTO UM IIMPOKOIMCTBEHHOTI'O JIeca.

4.3 | AHTPOIIOreHHbBIE SKOCHCTEMBI. ATPOIKOCHCTEMBL. Y PGOIKOCHCTEMBI. BHOIOrHYECKOe U XO3SHCTBEHHOE 3HAYCHHE arPOIKOCHCTEM H yPOOIKOCHCTEM.
bropa3znoobpazue kak GakTop ycroiunBocTd 3kocucteM. CoxpaHeHHe OMOJIOTHYECKOT0 pa3HooOpa3us Ha 3emiie
VYuenue B.U. Bepnasackoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa 6nocdepsl. XKusoe BemecTBo u ero GpyHkuu. OcobeHHOCTH 6uochephl Kak

4.4 | rnoGampHOIT SKOCHCTEMBI. JJMHAMITYECKOR paBHOBecHe U oOpaTHast cBsi3b B Orocepe. KpyroBopoTsl BemecTB 1 OMOre0XMMHUECKHE IIUKIIbI AJIEMEHTOB
(yraepona, a3ota). 30HaIBHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIN

45 | YenoseuecTBo B 6uochepe 3eMin. AHTPOIIOTEHHBIE U3MEHEHHS B Orochepe. I'106anbHbIe 9KOIOTHIECKHE MPOOIIEMBI.

OcHOBa paloHaIbHOTO YIIPABJIEHUs IPUPOIHBIMU PECYpCaMu M X UCHOIb30BaHuE. JlocTrxkeHs: OMOJIOTUH U OXpaHa IPUPOIbI

MoanucaHo undposon nognucbio: MYHULIMMANTIbHOE KASEHHOE
OBLLUEOBPA3OBATEJIbHOE YYPEXOEHWNE COPTABAJIbCKOIO
MYHULUMMOANTBHOIO OKPYTA PECNYBJTIMKN KAPENTNA CPEAHAA
OBLLEOBPA3OBATE/TIbHAA LLUKONA Ne 7
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