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®denepanbHas pabouas nmporpamma 1o yueonomy npeamety «buonorus» (6a30BbIit
ypoBeHb) (mpenmeTHas o0jacThb «EcTecTBeHHO-HaydHbIE TIPEAMETH») (Haiee
COOTBETCTBEHHO — MpOrpaMMa Mo OHOJIOTHH, OUOJIOTHS) BKJIIOYAET IMOSICHUTEIbHYIO
3aMucKy, CoAepkaHue 00yUYeHusl, INIAHUPYEMble PE3yJIbTaThl OCBOCHHUS IPOTPaAMMBI 110
OMOJIOTHH, TEMAaTHIECKOE TNIAHUPOBAHUE.

[TosicHuTeIbHAS 3aMKMCKa OTpaXKaeT OOIIUE e W 3aJayd M3YYCHHS OHMOJIOTHH,
XapaKTEPUCTUKY TICUXOJIOTHUECKUX TPEANOCHIIOK K €€ W3YUYEHHUI0 OOyJaroIIuMUCH,
MECTO B CTPYKType Y4eOHOro TUIaHa, a TakKe MOAXOAbl K OTOOPY COIEpiKaHWs, K
OTIPEJICTICHUIO TNIAHUPYEMBIX PE3yIbTaTOB.

Conepxxanne OOydYeHHs] PACKPBIBACT  COJICPXKATEIbHBIC JIMHUH, KOTOPHIC
mpeayaraloTcs sl 00sS3aTebHOTO M3YYEHUS B KaXKJOM KJlacce Ha YPOBHE CPEIHEro
oO1ero oopa3oBaHusl.

[Inanupyemble pe3yJbTaThl OCBOEHHUS MPOrpaMMbl 1O OHOJIOTHH BKJIIOYAIOT
JUYHOCTHBIE, METAalpeIMETHBIE PE3yJIbTaThl 3a BECh IMEpPUOJ OOyYEeHHs Ha YpPOBHE
CpenHero o01iero o0pa3oBaHus, a TakXKe MpeIMETHbIe JOCTUXKEHUS 00yYarolerocs 3a
KK T0J1 00y4eHUSI.

IMNOACHUTEJIBHASA 3AIINCKA

IIpu pa3paboTke mporpaMMbl TIO OHOJIOTHH TEOPETUYCCKYI0 OCHOBY IS
oTIpe/IeTICHUS TTOIX0I0B K (POPMUPOBAHUIO COJIEPKAHUS YICOHOTO IIPeIMeTa
«buonorusa»  cocraBwim:  koHuenryaneHele — nojoxenus ~ PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COMepKaHus, pe3yIbTaTOB 00yUeHUs 1 TPeOOBaHUI K
YPOBHIO TIOJITOTOBKH BBIMTYCKHUKOB, TOJOXXEHUS 00 OOMMX IENsX W MPUHIUIAX,
XapaKTEPHU3YIONIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEIHETO 00IIero o0pa3oBaHus B
Poccuiickoit @enepanuu, a TakKe MOJOKEHUS O crienuduke 6uoaoruu, e€ 3HaYeHUH B
MO3HAHUU >KHUBOU MIPUPOBI U OOECIICUCHHUH CYIIECTBOBAHMS YEJIOBEUECKOro 00IIEeCTBa.
CornacHO Ha3BaHHBIM TOJIOKEHUSIM OIPEICIICHBl OCHOBHBIE (DYHKIIMHU MPOTPAMMBI 10
OHOJIOTHH U €€ CTPYKTYypa.

[Iporpamma no Ouonoruu naét MpeiacTaBleHUE O IeNsIX, 00 o0Iel cTpaTteruu
00ydYeHUSI, BOCIIUTAHUS M Pa3BUTHS 00YUAIONIUXCS CPEJICTBAMH YIEOHOTO ITpeaMETa
«buomorusi», ompenenseTr 00sA3aTeNbHOE MPEIMETHOE COACP)KAHHUE, €ro CTPYKTYPY,
pacmpezieNieHre 1o pa3zesiaM 1 TeMaM, peKOMEHIYeMYI0 TI0CIeI0BaTeIbHOCTh N3YUCHHS
y4eOHOTO MaTepuaia ¢ y4¢TOM MEXITPEAMETHBIX i BHYTPUIIPEAMETHBIX CBS3€H, IOTUKU
00pa30BaTEIbHOTO MPOIIECcca, BO3PACTHBIX OCOOEHHOCTEN 00YUYarOIIUXCSl.

B mporpamme mo OWONIOTHM TaKXKe YYHUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM
JUYHOCTHBIM,  METalmpeJIMETHbIM H  MPEIMETHBIM pe3yjbTaTaM  OOydYeHHus B
(GbOpMUPOBAaHUY OCHOBHBIX BHJIOB YYCOHO-TIO3HABATEIBLHON JEATEILHOCTH/YUeOHBIX
JEHCTBUIM 00YUaIOIUXCs TI0 OCBOCHUIO CO/IEPKAHUSI OMOJIOTMYECKOT0 00pa30BaHUs.

B mporpamme mo Oumonoruu (10-11 kiaccel, 0a30BbIii ypOBEHB) peaIn30BaH
OPUHIIMI MPEEMCTBEHHOCTH B W3Y4YEHUHW OWOJIOTMH, Ojarojaps yeMy B HeW



IPOCMaTpPUBAETCS HANIPABJIEHHOCTh Ha pa3BUTHE 3HAHUH, CBA3aHHBIX ¢ (POPMUPOBAHUEM
€CTECTBEHHO-HAyYHOTO  MHUPOBO33pEHUS, IIEHHOCTHBIX OpPUEHTAlMi  JUYHOCTH,
HKOJIOTUYECKOT0 MBIIUIECHUS, IPEACTABICHUI O 310pOBOM 00pa3e KU3HU U Oepe’KHBIM
OTHOIIEHHEM K OKpyXXaromed npupoaHoi cpexne. [loatoMy Hapsany ¢ u3yueHuem
00111e0MO0JIOTMYECKUX TEOPUH, a TAaK)Ke 3HAHUU O CTPOCHHUM KHUBBIX CHCTEM DPa3HOTO
paHra M CYIIHOCTHM OCHOBHBIX MPOTEKAIONIMX B HUX IMPOIECCOB B Iporpamme Io
OMOJIOTUH YJ€JI€HO BHUMAHUE HCIIOIb30BAHUIO MOJYYEHHBIX 3HAHUI B MOBCEIHEBHOU
YKU3HM JUIsl pELIEHUS PUKIIAJIHBIX 33/1a4, B TOM YUCJIe: NPOQUIaKTUKN HACIEICTBEHHbIX
3a00JIeBaHUN YEJIOBEKA, MEIUKO-TEHETUYECKOIO KOHCYJIbTUPOBAHUSA, OOOCHOBAHMS
HKOJIOTUYECKH LIETIECO00PA3HOr0 MOBEACHHSI B OKPYKAIOLIECH MPUPOIHOM Cpefie, aHanu3a
BIUSHUS XO3AWCTBEHHOW [EATEIbHOCTH YEJOBEKAa HAa COCTOSHUE IPUPOIAHBIX U
UCKYCCTBEHHBIX JKOCUCTEM. YCWICHHE BHHMMAaHMUS K IPHUKIATHOW HANPABIECHHOCTH
yuebHoro mnpeamera «buosorus» NPOAUKTOBAHO HEOOXOJUMOCTBIO OOecreueHus
YCIIOBUHM JUIsl PELIEHUs OAHOM M3 aKTyaJbHBIX 33/au IIKOJIBHOIO OHMOJIOTMYECKOTO
oOpa3oBaHMsl, KOTOpas IpenrosiaraeT (GOpMUPOBAHUE y OOYyUaroIUXCs CIOCOOHOCTH
aJIanTUPOBATHCS K U3MEHEHUSIM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.

[Iporpamma 1o OWONOTMU SIBISIETCS. OPUEHTHPOM [JIsl COCTaBJIEHUS padOuMXx
IpOrpamMm, aBTOPbl KOTOPBIX MOTYT MPEIJIOKUTh CBOM BapHaHT IOCJEI0BATEIbHOCTH
U3YYEHUS] U CTPYKTYpbl YUYEOHOr0 MaTepualia, CBOE BHJICHHE MyTel (GOpMHUpPOBaHUS Y
oOyyaromuxcst 10—11 knaccoB mpeaMETHBIX 3HAHUM, YMEHHA U CrocoOOB y4ueOHOMN
NEATEIbHOCTH, a TaKKE€ METOJMYECKMX pEIIEHUH 3aJad BOCHUTAHUS M Pa3BUTHS
cpencTBaMu yuyeOHOro npeamMera «buonorus.

buonorus Ha ypoBHE cpeHero o61iero 0opa3oBaHus 3aHUMaeT BakHoe MecTo. OH
oOecrnieunBaeT (OpMUPOBAHUE y OOYHYaIOIIMXCS MPEICTABICHUNA O HAyYHOM KapTHUHE
MUpa, paclIupsieT U 00001IaeT 3HaHUS O )KUBOH IPUPOJIE, €€ OTIUUUTEIbHBIX IPU3HAKAX
— YPOBHEBOH OpraHu3alliyd M HBOJIIOLIMH, CO3JAET YCJIOBUS MJIs: MO3HAHUS 3aKOHOB
KUBOU NpUpobl, popmMupoBaHUs (yHKIHMOHAIBLHOM IPaMOTHOCTH, HaBBIKOB 310POBOTO
u 0e3omacHoro 0opasa >KM3HU, SKOJOTUYECKOTO MBIIIIEHHUS, IEHHOCTHOTO OTHOILIEHUS K
YKUBOM IIPUPOJE U YETIOBEKY.

Bonpuioe 3HaueHwe OMOJOTHS MMEET TAKXKE JI1 PEUIeHUS BOCIUTATENbHBIX WU
pPa3BUBAIOIIUX 3aja4 CpeJHEro oluiero oOpa3oBaHUsl, COLMAIM3AIMNKN O0yYarOIUXCSl.
N3ydenue Ouoniornu obecrneunBaeT yCcIoBUS ISl (POPMUPOBAHUSA MHTEIJICKTYaJbHBIX,
KOMMYHUKALIMOHHBIX ¥ HWH()OPMAMOHHBIX HABBIKOB, 3CTETHYECKOW KYJbTYPBHI,
CHOCOOCTBYET HMHTETpalMi OMOJOTMYECKUX 3HAHUN C MPEICTaBICHUSIMH W3 JIPYTUX
y4eOHBIX TPEAMETOB, B YAaCTHOCTU, (GU3HMKH, XUMUU u reorpaduu. HazpanHbie
MOJIOKEHUS O MpeHa3HAaYUeHUH YueOHOoro npeamera « buoiaorusy coctaBuian OCHOBY IS
onpeseNieHus MOJAXOAOB K OTOOPY U CTPYKTYPUPOBAaHUIO €ro COAepKaHUs,
IPEJICTaBICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

Otb6op conmepxanus ydeOHoro mnpenMera «buonorus» Ha 0a30BOM YpOBHE
OCYILIECTBIEH C MO3UIUHN KyJIbTYpPOCOOOPA3HOTO MOJAX0/1a, B COOTBETCTBUU C KOTOPHIM
oOyyarouuecs: A0JKHbI OCBOMTH 3HAHUS M YMEHUS, 3HAUNMBIE 1J11 POPMUPOBAHUS



oOuIeil KyJbTYyphl, ONpEAEIsIoNe aJIeKBaTHOE MOBEJCHUE YEJIOBEKa B OKpY’Karolleh
OPUPOAHOM cpene, BOCTpEOOBaHHBIE B TOBCEIHEBHOW JKMU3HU M MPaKTUYECKOU
nestenbHocTH. (Ocoboe MecTo B OJTOM CUCTEME 3HAHMM 3aHUMAIOT AJIEMEHTHI
COZIEpXaHusl, KOTOpbIE CIY>KaT OCHOBOM miii (OPMHUPOBAHUS MPEACTABICHUNA O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHUpPAa M ILEHHOCTHBIX OpPUEHTALUAX
JUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AIMHA OMOJIOTHYECKOro 00pa3oBaHUsl.
CTpyKTypHpOoBaHHE COJEpKaHUs ydyeOHOro MaTepuaja B IporpaMme IIo
OMOJIOTUM  OCYIIECTBIEHO C Y4€TOM MPUOPUTETHOTO 3HAYEHUA 3HAHUU 00
OTJIMYUTEIbHBIX OCOOCHHOCTAX >KUBOW NPUPOABI, O €€ YpPOBHEBOW OpraHU3allUd U
HBOJIIOIMHU. B cOOTBEeTCTBUM € 3THUM B CTPYKType yueOHoro mpeamera «buomorusp
BBIJICJICHBl CJIENYIOLIME CO/AepXKaTenbHble JUHUU: «buonoruss kak Hayka. MeTonbl
Hay4yHOro no3HaHus», «Kierka kak Ouonorumueckas cucreMa», «OpraHmsm Kak
ouosiornyeckas cucreMa», «CucremMa U MHOrooOpa3ue OpraHUYeCKOro Mupay,
«OBOJIFOLUS KUBON NPUPOBD», « IKOCUCTEMBI U IMIPUCYILINE UM 3aKOHOMEPHOCTH.

Lenp uzyyenus yuebHoro npeamera «buonorus» Ha 6a30BOM yPOBHE — OBJIa/ICHHE
0o0yYarouMucss 3HAHUSAMHU O CTPYKTYPHO-(QYHKUIHMOHAJIBHOM OpraHU3alMHi >KUBBIX
CUCTEM PAa3HOTO paHra U NPHOOpPETEeHHME YMEHUM UCIHOJIb30BaTh 3TH 3HAHUS IS
TPaMOTHBIX JIEUCTBUM B OTHOIIEHUN OOBEKTOB KMUBOM MPUPOBI U PEIICHUS PA3JIMUHBIX
YKU3HEHHBIX TPOOJIeM.

JlocTmkeHre 1enu Uu3ydeHus yuyeOHoro mnpeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CIIeUnBaETCs PEIICHUEM CIEAYIOIUX 3a/1ay:

OCBOCHHE 00YyYaIOLMMHUCS CUCTEMbI 3HAHUM O OMOJIOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIIOTe3aX, NpaBWIAX, CIY>KalUX OCHOBOM ISt
dbopMUpOBaHUsl MPEACTaBICHUN O €CTECTBEHHO-HAyYHOM KapTUHE MHUpa, O METOAax
HAy4YHOI'O [IO3HAHUS, CTPOEHUHU, MHOI000pa3uu U 0COOEHHOCTSIX KUBBIX CUCTEM PA3HOIO
YPOBHS OpPraHW3all{, BBIJAIOIIUXCS OTKPBITUAX W COBPEMEHHBIX HCCIEHOBAaHUSAX B
OMOJIOTHH;

dbopMupoBanue y OOydYalOIIMXCA TIO3HABATEIBHBIX, WHTEIUICKTYAIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEN B IPOLIECCE aHAIM3a IAHHBIX O IMYTAX Pa3BUTHs B OMOJIOTHH
HAYYHBIX B3IVIS0OB, UJIEW U MOAXOJOB K M3YUYEHHUIO JKUBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHu3allky;

CTaHOBJICHHE y OOy4aronuxcst oO1en KyJabTypbl, (PyHKIHMOHAIBHON I'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH M OLICHHBATh SIBJICHUSA OKPYKAIOLIEro MHUpa KUBOU
MPUPOJIbl HA OCHOBAHUM 3HAHUI U OMbITA, MOJTYYEHHBIX TPU U3YYEHUU OUOIOTUH;

GopmupoBaHue |y O0OydYarOIIMXCS YMEHMH  WJUIIOCTPUPOBATH  3HAUEHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTHUYECKOW JESATEIbHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOT U,

BOCIIUTaHUE YOEKAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIOBEKOM >KMBOM
MPUPOJIbI, HEOOXOAUMOCTH OE€pPEKHOTO OTHOIIIECHUSI K HEM, COOIIOAEHUS ATHYECKUX HOPM
IIPU POBEJECHUN OMOJIOTMUECKUX UCCIIEI0BAHNI;

OCO3HaHWE IICHHOCTH OWOJOTHYECKUX 3HAHWUW JUIsl TIOBBIIICHUS  yPOBHSA
HKOJIOTHYECKOMN KYJIBbTYPBI, 115l POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;



NpUMEHEHUE TPHOOPETEHHBIX 3HAHUN M yYMEHH B TOBCEIHEBHOW XWU3HH IS
OLICHKH TIOCJIEJCTBUN CBOEW JEATEIBHOCTH IO OTHOLIEHUIO K OKpYyXKarollel cpene,
COOCTBEHHOMY 3[10pOBbIO, OOOCHOBaHHUE U COOJIOACHHE Mep MNPOPUIAKTUKU
3a00JieBaHUM.

B cucreme cpennero obmero oopazoBanus «buonorus», uzydyaemas Ha 6a30BoM
YpOBHE, ABISIETCS 0O0s3aTeNbHbIM YYEOHBIM TNPEIMETOM, BXOISAIIMUM B COCTAaB
npeaMeTHOU 00sacTh «ECTeCTBEHHO-HAyYHbIE TPEAMETHDY.

OO11ee yncao 4acoB, PeKOMEHOBAHHBIX I U3y4eHUs Ouonoruu — 68 yacos: B 10
kiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heneno).



COJAEPXAHME OBYUYEHUA

10 KJIACC

Tema 1. buoJiorusi kKak HayKa
buonorusa kak Hayka. CBsi3b OHMOJIOTMM C OOIIECTBEHHBIMH, TEXHHUYECKHUMH U
JPYTUMHU €CTECTBEHHBIMU HaykaMu, ¢puiocopuend, ITUKOH, 3CTETUKON U npaBoM. Poiib
ovonornn B (OPMHPOBAHWU COBPEMEHHOW Hay4yHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.
Meroabl MO3HAHUS KUBOM NPUPOABl (HAOIIOJEHUE, SKCIEPUMEHT, OIHUCAHUE,
U3MepeHue, Kiaccupukaius, MoJeIUPOBaHNE, CTATUCTUYECKAst 00pabOTKa JaHHBIX).

Jemoncmpayuu:
Ilopmpemeur: Y. [lapBun, I'. Menaens, H.K. Konsnos, /[x. Yorcon u @. Kpuk.
Tabauyst u cxemvi: «MeTOIBI TO3HAHMS YKUBOU TIPUPOIBD.

Jlabopamopnvle u npakmuyeckue padomaoi:
[TpakTuueckas padota Ne 1. «Vcronp30BaHuE pa3IMYHBIX METOJIOB IIPU U3YUYECHHUU
OMOTOTUYECKUX 0O0BEKTOBY.

Tema 2. JKuBble cUCTEMBbI M MX OPraHU3AIUSA

XKupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouomnoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpolicTBa OMOCHUCTEM M WX pa3HoOOpa3we. YPOBHH OpraHu3anuu OHOCHUCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIA, OPTaHU3MEHHBIN, MOIMYJSAIMOHHO-BUI0BOM,
HKOCUCTEMHBIH (OMOTE€OIIEHOTUYECKHUH ), OMOChEepHBII.

Hemoncmpayuu:

Tabauyet u cxemovl: « OCHOBHBIE IPU3HAKH KU3HIY, « Y POBHU OpraHU3AIMH KUBOU
TIPUPOJIBIY.

Obopyoosanue: moaenb monekyisl JJTHK.

Tema 3. XuMu4YeCKHH COCTAB M CTPOEHHE KJIETKH

XAMHUYECKUH COCTaB KJIETKM. XMMHUYECKHUE DJIEMEHTBI: MaKpODJIEMEHTBHI,
MUKpPO2JIEMEHTBI. Bola 1 MUHEpaJIbHBIE BELECTBA.

OyHKIMY BOJBI U MUHEPAIbHBIX BEUIECTB B KiIeTKE. [loaaep:;xanue ocMOTUYECKOTO
Oastanca.

benku. CoctaB M cTpoeHue O€NKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEJKOB.
He3ameHnMmble W 3aMEHHMMbBIE AMUHOKHUCIOTBL. AMHMHOKHCIOTHBIM COCTaB. Y POBHU
CTPYKTYpbI O€JIKOBOM MOJIEKYJbl (I€pBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS
CTpYKTypa). XUMHYeCcKue CBOMCTBa OenkoB. buonornueckue QyHKIUU OEIIKOB.

®epMeHTHl — Ouosiornueckue kartanu3aropbl. CTpoeHue ¢GepMeHTa: aKTUBHBIN
HEHTp, cyocTparHas cneuu@uunoctb. Kodpepmentsl. Butamunbl. Otinuust hepMeHTOB
OT HEOPraHUYECKUX KaTaln3aTOPOB.



VYrneBoapl: MOHOcCaxapubl (TJIHOKO3a, prub03a M Je30Kcupr003a), aucaxapuibl
(caxapo3a, 1aKT03a) ¥ MoJMcaxapu il (Kpaxmall, [NIMKOIeH, 11eJUIr0103a). buonornyeckue
(YHKIMH yIIIE€BOIOB.

JIunuast: Tpurauuepubl, pochorunuasl, crepousibl. ['uapopunbHO-TUAPOPOOHBIE
cBoiictBa. buonormueckue Qynkuuu nunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB U
JIMITAIOB KaK HCTOYHHUKOB YHEPTHH.

Hyxnennoseie kucnorsr: JIHK n PHK. Hykneortnasl — MOHOMEpBI HYKJIEMHOBBIX
kucaot. Crpoenne u Qynkuuu JJHK. Crpoenne u ¢pynkumu PHK. Bugsr PHK. AT®:
CTPOEHHE U (PYHKLIHH.

[utonorus — Hayka o knetke. Knerounas Teopust — npumep B3aMMOIEUCTBHS UAEH
¥ (paKkTOB B HAYYHOM MO3HAHUU. METOIbI U3yUEHUS KIIETKH.

Knerka kxak nenoctHas kuBasg cuctema. OOmue NpU3HAKU KIETOK: 3aMKHYyTas
Hapy>kHas MeMOpaHa, mosiekysbl JIHK kak renernueckuii ammapat, cucreMa CHHTE3a
oenka.

Tunbl KIeTOK: syKapuoTHYecKas M Ipokapuorudeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuyeckoil kinetku. Knerounas crenka 0akrepuil. CTpoeHue 3yKapuoTHUECKOM
kJeTKH. OCHOBHBIE OTJIMYUS PACTUTENILHOM, )KUBOTHON U TPUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, X
¢ynkuuu. Ilnasmatudeckas memOpana, e€ cBoiicTBa U ¢QyHKUuU. [luTomnasma u eé
opranousibl. OmHomemOpaHHbie opraHounabl kietku: OIIC, ammapar [onbmxw,
I30CcOMBl.  [lolyaBTOHOMHBIE  OpPraHOWIBI  KIETKM: MWMTOXOHIAPHUM, IUIACTHIBIL.
[Ipoucxoxaenre MUTOXOHAPUH U rnactul. Buasl mnactun. HememOpaHHble OpraHOU/IbI
KJIETKU: PUOOCOMBI, KJIETOUHBIM LIEHTP, LEHTPUOJIM, PECHUYKH, XTYTUKH. DYHKIHH
OpPraHOHI0B KJIETKU. BKitodeHus.

SAnpo — perynsTopHbli 1HeHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapuoIuIazMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BEIIECTB B KIIETKE.

JHemoncmpayuu:
llopmpemui: A. JleBenryk, P. I'yk, T. [lIBann, M. lllneiinen, P. Bupxos, Jx.
Yorcon, ®. Kpuk, M. Yunkusnc, P. ®panknun, K.M. bap.
Juaepammel: «PactipeenieHe XUMUYECKUX 3JIEMEHTOB B HEXKUBOM MIPUPOJIEY,
«PacmpenienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOILH.
Tabnuyvt u cxemwvi: «llepuoguyeckas TaONMMIA XHUMHYECKHX DJIIEMEHTOBY,
«CTpoeHue MOJIeKyJIbl BOJIb», «brnocunaTtes 6enka», « CTpoeHne MOJIEKYJIBI OelKay,
«Ctpoenue pepmenTan, «HykinenHorsie kucnotsl. JJHK», «Ctpoerue monexkynsl ATDy,
«CTpoeHMEe PyKapHOTHYECKON KIEeTKW», «CTpoeHuEe KHUBOTHOM KIETKW», «CTpoeHue
pacTuTenbHON KiIeTKn», «CTpoeHHE MNPOKAPUOTHUYECKON KIeTKn», «CTpoeHue siapa
KIIETKW», « Y TI€BOABD, «JIMMUABD.
Obopyoosanue: CBETOBOM MHMKPOCKOI, OOOpyJIOBaHWE [IJisi MPOBEICHUS
HaOJIIO/ICHUM, W3MEpPEHUN, DJKCIEPUMEHTOB, MHKpOIpenapaTbl  PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIIETOK.



Jlabopamopnuie u npakmuueckue pabomut:

Jlaboparopnast pabora Ne 1. «/3yueHne KaTaIuTHIECKOW aKTUBHOCTH ()EPMEHTOB
(Ha mpuUMepe aMuUIIa3bl WA KaTalla3bl).

JlaGoparopHas pabota Ne 2. «3yueHue CTpOCHUS KJIETOK paCTCHUM, )KUBOTHBIX U
OaxTepuil o] MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIpENIapaTax M UX OTHCAHHUE.

Tema 4. ZKuzHeaesiTeJIbHOCTh KJIETKH

OOmeH BemiecTB, WM MeTa0oIM3M. ACCUMWIAIUS (TUIACTUUECKU OOMEH) H
JTUCCUMUJIISIIIUSA  (PHEPreTUYeCKuid OOMEH) — JB€ CTOPOHBI €IMHOI0 Ipoliecca
MeTabonu3ma. Ponp 3aKOHOB COXpaHEHHUS BEHIECTB M OSHEPrMM B TMOHUMAaHUU
MeTaboau3ma.

Tunbr oOMeHa BemecTB: aBTOTPOQHBIN U rerepoTpodHbiii. Ponbk ¢epMeHTOB B
0oOMeHEe BeIlleCTB U MPEBPAIICHUN SHEPTUU B KIIETKE.

®dortocunTes3. CBeroBas u TemMHOBas (a3wl GoTocuHTe3a. Peaknmm porocuuTesA.
DddexkTuBHOCTH (hoTOCHHTE3a. 3HaUeHHE (OTOCHUHTE3a JJIs KU3HU Ha 3emie. Biusaue
yCJIOBUM Cpenbl Ha (OTOCHHTE3 U CHOCOOBI TOBBIIMIEHHUS €r0 MPOJYKTUBHOCTU Y
KYJbTYPHBIX PaCTCHUM.

XeMOCHHTE3. XeMOCUHTE3UPYIONINE OaKTepuu. 3HAYEHUE XEMOCHUHTE3a JIJIsl )KU3HU
Ha 3eMII€.

DOHepreTuueckuidi OoOMeH B KJeTke. PacuiensieHue BeNIECTB, BBIJACICHUE U
aKKyMYyJIUDOBAaHHE HEPrUM B KIETKE. DTalbl 3HEPreTUueckoro oomeHa. [nmkonus.
bpoxenue u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KIETOYHOE JbIXaHUE.
OxucnutensHoe GpocopunupoBanne. IPHEKTUBHOCTH IHEPreTUIECKOTO OOMEHA.

Peakuun mMarpuunoro cuntesa. I'enernueckas undopmarusa u JJHK. Peanuzamus
reHeThYecko wuHdopmanuu B KieTke. ['€HeTHYeckud KOJ W €ro CBOMCTRA.
Tpanckpuniusi — matpuunbiii cunte3 PHK. Tpancmsiius — 6uocunTes Oenka. DTambl
TpaHcisiuu. KonupoBanue aMuHokucnot. Ponb pubocom B OnocuHTe3e Oenka.

Hexnerounsie Qgopmbl *ku3HU — BHUpycChl. Hcropusi oTkpeiTus Bupycos (/.H.
NBanoBckwmii). OCOOCHHOCTH CTPOSHHUS M KHU3HEHHOTO ITMKJIa BUPYyCcoB. bakreprodarm.
bosiesHn pacTeHui, KUBOTHBIX M YEJIOBEKA, BbI3BIBAEMbIE BHpycaMHu. Bupyc
uMmmyHoeduiuta yenoreka (BUY) — Bo30yaurens CIIM/]a. O6paTHas TpaHCKpUTITIUS,
peBepTasza u unrerpasa. [Ipoduaktruka pacnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUM.

JHemoncmpayuu:

Ilopmpemur: H.K. Konbuos, /.. IBanosckuii, K.A. Tumupszes.

Tabauyor u cxemvi: «Tunel mTUTaHUS», «MeTabomuzmy», «MHUTOXOHIPHUNY,
«JHepreTuyeckuit  oOMeH», «Xiopomact», «®PotocunTedy, «Crpoenune JITHK»,
«CtpoeHnue u GyHKIIMOHUPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Koma,
«Bupycw», «bakrepuodarn», «Ctpoenue u >xku3HeHHBIM 1Mk Bupyca CIIW]Ia,
o6aktepuodaray, «Pernmukanus JJHK».

Obopyoosanue: woaenu-anmukamun «Ynapoenue JHK wu  Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHue KI1eTkn», Moaenb cTpykTypsl JJTHK.



Tema S. PazMHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTaHU3MOB

Krnerounslii UK, WK )KU3HEHHBIN UK Ki1eTku. MaTepdasza u mutos. [Iporeccs,
nporekatomue B uHTepdaze. Permkanms — peakmuss matpuuHoro cunrte3a JIHK.
CrtpoeHre XpoMOCOM. XPOMOCOMHBIN Ha0Op — KapHOTHI. JIUTIIOMIHBIN U TarIOWTHBIHA
XpOMOCOMHBIE HaOOphl. Xpomatuiabl. lluTomornueckre OCHOBBI PA3MHOXKEHUS U
WHJMBUAYAJIBHOTO PAa3BUTHUSI OPTaHU3MOB.

Jenenue knetku — Muto3. Craaum murosa. [Iponecchl, MpOUCXOAsIIME HA pa3HbIX
CTaJusAX MUTO3a. bUOIOrnYeCcKui CMBICT MUTO3A.

[Iporpammupyemas ru6ennb KIETKU — aromnTo3.

@opMbI pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe W MojoBoe. Buasl Gecnosioro
Pa3MHOXEHUA: JEJeHHE HaJBOE, IOYKOBAHME OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXeHUEe. HCKycCTBEHHOE KJIOHUPOBAHUE
OpraHU3MOB, €r0 3HAUCHUE JIJISl CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTIUYHS OT OECIOJIOTO.

Meito3. Craguu wmeino3a. I[lpouecchl, NPOUCXOAAIIME HA CTagusIX MeEMo3a.
[ToBenenue xpomocoM B Meiio3e. Kpoccunrosep. brosiornuecknii CMbICI U 3HAYEHUE
Meno3a.

I'ameTorenes — mporecc oOpa3oBaHUs MOJOBBIX KJIETOK y >KMBOTHBIX. IlosoBbIe
JKeJe3bl: CEMEHHUKU M iMYyHUKA. OOpa3oBaHHE U Pa3BUTHUE IMOJOBBIX KJIETOK — raMeT
(cmepmaTo3ou, SMIeKIeTKa) — crepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
SIMIEKJIETOK U criepMaTo3onioB. OmonorBopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTtue  (OHTOTEHE3). OMOpUOHANILHOE  pa3BUTHUE
(3MOpuorenes). Otanbl SMOPHOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX >KHUBOTHBIX:
npoOrneHue, racTpymuanus, opraHoreHes. IloctamOpHuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHATBLHOTO PAa3BUTHUS: MIPSMOE, HENIPAMOE (JINYMHOYHOE). Briusinue cpenpl Ha
pa3BHUTHE OPTAHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJIUU Pa3BUTHS.

Hemoncmpavyuu:

Tabnuyer u  cxemvi: «DOpMBI  pPa3MHOXKEHUS OpPraHU3MOBY», «JlBoitHOE
OIUIOJOTBOPEHHUE Y LIBETKOBBIX PACTCHUIN», «BereraTuBHOE pa3MHOKEHHUE PACTEHUI,
«/lenenue xneTku 6akrepuity, « CTpoeHHE MOJOBBIX KIETOK», « CTpOEHHE XPOMOCOMBIY,

«Kinerounsnii mukny, «Pemmkanus JJHK», «Muto3zy, «Meios», «IIpsimMoe u HenpsiMoe
pa3BuTue», «l'amMeTroreHe3 y MIJEKONMUTAIOIIUX U YesioBeKa», «OCHOBHBIE CTaJIUU
OHTOI'€HE3a».

Obopyoosanue: MHKPOCKOTII, MUKpOTpEnapaThbl «CniepMaTo30uIbl
MJICKOIUTAIOLIETO», <« SHleKieTka miekonuTaromero», «KapuoknHes B KieTKax
KOpellIKa JIyKa», MarHuTHas Mojelb-anmuinkauus «Jlenenue knetku», monens JIHK,
Moeb MeTa(a3zHOU XPOMOCOMBI.



Jlabopamopnuie u npakmuueckue padoomul:

JlabopaTtopnas pabota Ne 3. «HaGitoneHue MuTo3a B KJIETKAaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOIIPENapaTax.

JlabopaTtopHas padota Ne 4. «3ydyeHue CTpOCHHMsI MOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpOIpenapaTaxy.

Tema 6. HaciieACTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3amaun reHetuku. Mcropus pa3BuTusg reHeTUkU. Posib muronoruu u
SMOPUOJIOTUU B CTAHOBJICHUM T'€HETUKHU. BKIag pocCcHUiCKNX M 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeETONbl TeHETHUKH (THOPUIOIOTUYECKHUMA, ITUTOTCHETUYCCKUM,
MOJIEKYJISIpHO-TeHEeTHYeCKUil). (OCHOBHBIE TE€HETMYECKHE TMOHATUA. ['eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJIEIOBaHUsI MPHU3HAKOB, ycTaHOBJIEHHble [. MeHuenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH €IMHO-00pa3usi THOPHUIOB MEPBOTO MOKOJICHUS.
[IpaBUsIO TOMUHUPOBAHUS. 3aKOH PACIIEIUICHHS MPU3HAKOB. [ MIIOTE3a YMCTOTHI raMeT.
[TonHOE ¥ HEMOJIHOE TOMUHHUPOBAHUE.

JluruObpuaHoe CKpenMBaHue. 3aKOH HE3aBUCHMOTO HACIEIOBaHMS ITPU3HAKOB.
[{uToreHeTUUECKME  OCHOBBI  JUTHMOPUIHOTO  CKpPEIIMBAHUS. AHAIM3UPYIOIIEE
ckpenuBaHue. Mcnosib30BaHWE aHANM3UPYIOLIETO CKPEIIMBAHUS ISl OINpPEIEIICHUs
TFE€HOTHIIA OCOOHU.

CuermsieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cuenjieHHOMY
HaCJIeIOBAaHHIO T'eHOB. HapyiieHne cuerieHnst FTeHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHAas TEOPHS HACIEACTBEHHOCTH. | €HETUYECKHUE KapThl.

I'enetuka mnona. XpoMOCOMHOE OIpeaeseHue moya. AyTOCOMBbI U IOJOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIe ¥ reTeporaMeTHble Opranu3Mbl. HaciieroBanue nmprusHaKkos,
CLEIUICHHBIX C MTOJIOM.

N3meHunBOCTh. BUBI N3MEHUNBOCTH: HEHACIEACTBEHHAS U HACJIEACTBEHHAs. Poiib
cpenbl B HEHACJEICTBEHHOW HW3MEHUYMBOCTH. XapaKTepUCTUKA MOJIU(PUKAIMOHHON
W3MEHUYMBOCTU. BapuanuoHHBIM psAA U BapualMoOHHas Kpusasd. Hopma peaxuuu
npu3Haka. KonnuecTBeHHbIE M KAYECTBEHHBIC TPU3HAKY U X HOpMa peakunu. CBoMCTBa
MOAU(DUKAITUOHHON U3MEHYHUBOCTH.

HacnencrBennasi, Wi TeHOTHIMYECKAs, W3MEHYMBOCTh. KomOuHaTUBHAs
M3MEHYUBOCTb. Meii03 U MOJ0BOM MPOIECC — OCHOBA KOMOMHATUBHOM U3MEHUHUBOCTH.
MyrtaunonHass u3MeH4UHBOCTh. Knaccudukanus MyTanuii: TreHHbIE, XPOMOCOMHBIE,
reHomHble. YacTtora W mnpuyuHBI MyTanmuwid. MyTtarenneie  ¢GakToppl. 3aKOH
TOMOJIOTHYECKHX PSAJIOB B HacieAcTBeHHOW n3meHunBocty H.M. BaBumosa.

BresnepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/Ibl TEHETUKHU YEIOBEKA:
reHeaJIornueckuil, OJU3HEIOBbIN, IUTOTEHETUYECKUM, OMOXUMUYECKHUM, MOJIEKYJISIPHO-
TeHETUYECKUH. CoBpemMeHHOE onpeiesieHne TE€HOTHIIA; MTOJTHOT€HOMHOE
CEKBEHMPOBaHUE, TEHOTUIIMpoBaHUuE ¢ mnoMoubto [I[P-anamu3a. HacnencrBeHHnsie
3a00JIeBaHMS YCIIOBEKA: TeHHBIC 00JIE3HHU, OOJIC3HU C HACIICICTBCHHOM



IIPEAPACIIOIOKEHHOCTBIO, XpOMOCOMHBIE Oojie3HH. CoMaTHuecKhe W TeHEepaTUBHBIC
myTanuu. CTBOJIOBBIE KJIETKH. [IpwHIMIIBI 370poBOro o0Opasza >KM3HM, JUArHOCTUKH,
npopUIaKTUKA W JIEYEHUS TEeHETHYECKUX Ooje3Hedl. MeauKo-TeHEeTHYECKOe
KOHCYJbTUPOBAaHHE. 3HAUCHUE MEIUITMHCKON I€HETUKU B MPEJOTBPAICHUN U JICUCHUHU
IreHEeTUYECKUX 3a00JIeBaHUI YeIoBEeKa.

JHemoncmpayuu:

llopmpemuwvi: I'. Mennensb, T. Mopran, I'. ge ®pus, C.C. YUerBepukon, H.B.
Tumodees-Pecosckuii, H.J1. BaBuos.

Tabauyvrt u cxemvl: «MOHOTHOPUIHOE CKPEIIUBAHWE M €TO IUTOTCHETHYECKAS
OCHOBa», «3aKOH PACHICIJICHUS U €ro IMTOTeHETHYeCKas OCHOBAa», «3aKOH YHUCTOTHI
ramer», «JlurubpumHoe ckpemuBaHue», «lluTONOrHYecKrUe OCHOBBI JUTHOPHIHOTO
CKpemmBaHusAs», «Menosy, «BzaumonelcTBuEe auienbHBIX TE€HOBY», «l'eHeTudyeckue
KapThl pPACTE€HUM, >XUBOTHBIX M YeJIoBeKa», «['eHeTwka mosia», «3aKOHOMEPHOCTH
HacCJIeI0BaHUS, CUEIICHHOTO ¢ ToJomM», « KapuoTumsl yenoBeka U KUBOTHBIX», «Busl
U3MEHYUBOCTH», «MoaudukarmonHas HW3MEHYUBOCThY, «HacnegoBanue pesyc-
bakTopay», «I'eHeTuKa rpynn KpoBu», « MyTallMoHHasi U3MEHYUBOCTH.

Obopyodosanue: MoJenu-anIIukanuu «MOHOTHUOpPUHOE CKpEelIMBaHUE,

«Henonnoe  pomuHHMpoBaHue», «Jurnbpunnoe  ckpemmBanue»,  «llepekpéct
XpOMOCOM», MHKPOCKON M MHKporpenapar «lpo3zodpuna» (HopMa, MyTauud (pOpMbI
KpPBUIBEB U OKPACKU TeJa), repoapuii «I'opox moceBHOM».

Jlabopamopnule u npakmuueckue padoomul:

Jlabopatopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIPEIapaTaxy.

JlaGoparopHass pabota Ne 6. «3yueHne Moau(pUKAIIMOHHON H3MEHYMBOCTH,
MIOCTPOCHHE BapHAIIMOHHOTO Psifia U BapUAIIHOHHOW KPUBOI».

Jlabopartopnast pabota Ne 7. « AHanu3 MyTaluil y Apo30¢pHIIbl Ha TOTOBBIX
MUKpOIIpernapaTaxy.

[TpakTuaeckas padora Ne 2. «CocTaBlieHHE U aHATN3 POJAOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexkuus opranusMoB. OCHOBbI OMOTEXHOJIOTHU

Cenekius Kak HayKa ¥ IPOLeCcC. 3apOxkKACHUE CENEKIIMU U TOMECTUKAIIUSA. Y YeHUE
H.N. BaBunoBa o LEHTpax MNPOUCXOKICHUS U MHOTO00pa3usi KyJbTYPHBIX PACTCHUII.
[{eHTpBI MPOUCXOXKICHHS TOMAIIHUX KUBOTHBIX. COpT, MOPOJA, IITAMM.

CoBpeMeHHBIE METONBI CeleKInu. MacCOBbIi W WHIWBUIYAIbHBIM OTOOPHI B
CeJeKUMN pacTeHUd u KUBOTHBIX. OneHka »3kcreppepa. bBIM3KOpOICTBEHHOE
CKpeniuBanue — HOpuauHr. Yucrasa nunus. CkpenuBanue YUCThIX TuHUM. ['eTeposuc,
win tuOpuaHas cuna. HeponcTtBeHHoe ckpemuBanue — ayTOpumauHr. OTnanéHHas
ruOpuau3anus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 U MOJy4eHHE MOJIUILIONIOB.
JloCTHX’eHHUsI CENIEKUNH PACTEHHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomorus Kak oTpacib Nporu3BOACTBA. | €HHAsA HHKEHEPUS. DTalbl CO3IAHUS
pexkomOuHanTHOM JIHK u Tpancrennsix opranusmoB. KiieTouHass MHKEHepHs.



Kiietounsie KynbTypbl. MUKPOKIOHAJIbHOE pa3MHOXKEHHE pacTeHud. KinonupoBanue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  OJKOJIOTMYECKHE H
studeckue npodaeMbl. MO — renernuecky MOAUGUIIMPOBAHHBIE OPTaHU3MBI.

JHemoncmpayuu:

llopmpemuwr: H.W. BaBunos, 1.B. Muuypumn, I'./[. Kapneuenko, M.®. lBaHOB.

Tabauyvt u cxemvi: KapTa «LIeHTPBI MPOUCXOKICHHUS X MHOTO00pa3us
KYJbTYPHBIX pacTeHU», «[lopoabl  AOMAITHUX  KUBOTHBIX, «Copra

KYJIbTYPHBIX pacTeHUi,

«Otnanénnas ruopuan3anus», «Padorer akanemuka M.®. UBanosay, «Ilomurmmonausy,
«O0beKkThl  OmoTexHoyiorun»,  «Kierounele  KyJabTyphl W KJIOHMPOBAaHHEY,
«KoHCcTpyHpoBaHHE U IEPEHOC TE€HOB, XPOMOCOM.

Obopyodosanue: MyJISKU IOJ0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHuid, repoapuii «CeabCKOX03IMCTBEHHBIE PACTCHUS.

Jlabopamopnvie u npakmuueckue pabomaoi:

Okckypeusi « OCHOBHBIE METOJIbI U JJOCTHXKEHUS CEJEKIIUUA PACTCHUN U KUBOTHBIX
(Ha CEJIEKIIMOHHYIO CTaHIIMIO, TJIEMEHHYI0 (hepMy, COPTOUCHBITATEIbHBIM y4acTOK, B
TEIUIMYHOE X035UCTBO, TA00PATOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBorOMOHHASI OHMOJIOTHA

[IpeanochbuIKM BO3HUKHOBEHHSI SBOJIFOLIMOHHON TEOPUU. DBOJIIOLIMOHHASI TEOPUS U
e€ MecTo B Ononoruu. BinsiHue 3BOIIOIIMOHHON TEOPUH HA pa3BUTHE OMOJIOTUN U IPYTUX
HayK.

CeugerenbctBa  3BOJMIOUMU.  [lam€oOHTONOrMYECKHE:  MOCIENOBATEIBHOCTh
NOSIBJICHUS BUJOB B  MAJCOHTOJIOTMYECKOW  JIETOMMUCH, TMEpPEXOJHble  (OPMBI.
buoreorpadguyeckue: cxoacTBo u paznuune GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHONOTHYECKHE: CXOACTBA M pPa3iId4yUsi SMOPHUOHOB Ppa3HBIX BHUIOB
N03BOHOYHBIX.  CpaBHUTEIBbHO-AaHATOMHYECKHE:  TOMOJOTMYHBIE,  AHAJIOTUYHbIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKHX IMyTed Yy BCeX
OpraHU3MOB.

OposmonmonHas teopus Y. Jlapeuna. [Ipeanocbuikyn BO3HUKHOBEHUS TaApPBUHU3MA.
JIBMKyIlIM€e CUIIBI SBOJIFOLIMU BUIOB 1O J{apBuHY ( pa3MHOXKEHHE MPU OTrPaHUYEHHOCTH
pecypcoB, HeompeneaéHHas M3MEHYMBOCTh, 00pb0a 3a CylIeCTBOBAaHUE, €CTECTBEHHBIN
0TOOD).

Cunrernueckass Tteopust sBomonuu (CTD) m €€ OCHOBHBIE MOJIOKEHUS.

Mukpossosrorus. [lomynsanus kak eAMHUNA BUAA U SBOIIOLUH.

JBuxyiiye cuibl (pakTopbl) SBOIIOLKK BUAOB B IpUpoe. MyTalmoHHBIH ITpoLiecce
Y KOMOMHATUBHAs U3MEHUYMBOCTD. [lomynsiiimoHHbIe BOJIHBI U Jipeii¢ reHoB. M3omsauus u
murpanus.EcrectBeHHblid  0TOOp — Hamnpapisomuid  (aktop 3Bomonuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.



[IpucnocoOaeHHOCT, OpPraHuW3MOB  Kak  pe3ynbrar sBojtouuu.Illpumeps
IpUCTIOCO0IEHUH y OpraHn3MoB. ApoMop¢03bl U UANO-aAANTALUH.

Bun u Bunoo0pazoBanue. Kpurepuu Bujna. OcHoBHBIE (hOpPMBI BUAO0OPA30BAHUS:
reorpa(uyeckoe, IKOJIOTHYECKOE.

MakposBomorusi.  @opMbl  3BONIOUMU:  (PUIETHYECKas, JUBEPIeHTHAs,
KOHBEPreHTHasl, apajienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[Ipoucxoxxaenue OT HeCHEUMaIu3UpOBaHHBIX MpenkoB.lIporpeccupyromas
crienrann3anys. AnanTuBHAS pagvaLusl.

Jemoncmpayuu:

llopmpemuwi: K. JIunneit, XK.b. Jlamapk, Y. {lapsun, B.O. Koanesckuii, K.M. Bap,
3. I'ekkensb, ®@. Mronnep, A.H. CeBepuos.

Tabnuyet u cxemol: «Pa3zBuTHE OPraHUYECKOrO MUpPa Ha 3eMIie», «3apOoabIITu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «Dopmbl 00pbObI 32 CYIIECTBOBAHUEY,
«EcrectBenHsblit 0TO0P», «MHOr00Opa3ue copToB pacTeHui», «MHoroodpasue nopoJ
KUBOTHBIX», «llomynsiuum», «MyTalMoHHAasT W3MEHYHUBOCTH»,«ApOMOP(PO3bD»,
«MnuoaganTamumny, «O01mas nereHepamusy, «Brmwkyme cuiibl 3BoOIUNY, «Kapra-
cxema wmapmpyrta nyremectBus Y. Jlapsuna», «bopbba 3a cymiecTBOBaHUEY,
«IIpucnocoONEHHOCTh ~ OPraHU3MOBY, «I"eorpaduyeckoe BUJ1000pa30BaHUEY,
«IKOJIOTUYECKOE BUI000PA30BAHUEY.

Obopyoosanue: KOIICKIUS HACEKOMBIX C Pa3IMYHBIMH THIIAMHU OKpPACKH, HAOOP
TUIOJIOB M CeMsIH, KOJuteKius «lIpuMephl 3alUTHBIX MPUCIIOCOOIECHUN Y KUBOTHBIX),
Monenb «OCHOBHBIC HAmpaBICHUS OHBOMIONUNY, OO0BEMHas wmojnenb «CTtpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIXY.

buoreorpadpuyeckas kapta Mupa, KoJeKius «DopMbl COXPAaHHOCTH UCKOTIAEMbBIX
KUBOTHBIX W PACTEHHUi», Moaenb amnmiukanus «llepekpéct XpoMocom», BIIaKHBIE
npenapatbl «Pa3BuTue Hacekomoro», «Pa3zButue JSTrymku», MHUKpOIpenapar
«JIpo3oduna» (Hopma, myTaruu GOPMbI KPbUIHEB U OKPACKH TEJa).

Jlabopamopnuie u npakmuueckue paoomol:

JlaboparopHas pab6ota Ne 1. «CpaBHeHue BHUIOB MO MOPGHOIOTHYECKOMY
KPUTEPHUIO».

JlaGoparopHas pabotra Ne 2. «Onucanwe TPUCIIOCOOJICHHOCTH OpraHu3ma u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMJie

JloHayuyHble TIpEICTABICHUS O 3apOXKIACHUU KU3HH. HayuHble runoressl
BO3HUKHOBEHUS KU3HHM Ha 3emJiie: a0MOTeHe3 U MaHCIepMuUsi. XUMUYECKasi BOJIOLIHS.
AOGUOTEeHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHUYECKUX. JKCIIEPUMEHTAIIbLHOE
NOATBEP)KIECHUE XMMHUYECKOW »HBOMIONMU. HadanbHble ATambl  OHOIOTMYECKON
somonmu. l'umoresa PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYyp H
BO3HUKHOBEHUE MNpOTOKIETKU. IlepBrie kieTkm u ux sBomtonuss. DopmupoBaHue
OCHOBHBIX TPYIIII )KUBBIX OPTaHU3MOB.



Pazeutne xu3Hu Ha 3emsie mo 3pam U nepuojaM. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. [laneo3oiickas 3pa u €€ mepuoipl: KeMOPUHUCKUM, OPTOBUKCKUH,
CUJIYPUNCKHM, TEBOHCKNAM, KAMEHHOYIOJIbHBIN, IIEPMCKHM.

Me3o30Kickas 3pa ¥ €€ Nepruobl: TPUACOBBIN, FOPCKHUI, METIOBOM.

KaiiHo3oiickast 3pa u €€ nepruopl: MaJI€OT€HOBbBIN, HEOT€HOBBIN, aHTPOIOT€HOBBIH.

XapakTepucTUKa KiIMMaTa W TeO0JIOrMYecCKUX MpoueccoB. (OCHOBHBIE 3Tarbl
HBOJIIOIUHU PACTUTENILHOTO U KUBOTHOTO MHUpa. ApoMOpd03bl Y PACTCHUI U >KUBOTHBIX.
[losiBrieHME, paclBET U BBIMUPAHKE TPYIIT KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpaxkeHue 3BOIoUHMH. (OCHOBHBIE
CUCTEMAaTUYECKHE IPYIIIbl OPraHU3MOB.

OBOJIIOLMSA YeIOBEKAa. AHTPOIOJOrMs Kak Hayka. Pa3BuTme mnpencraBlIeHHM O
IIPOUCXO0XKJIEHUH 4YesoBeKa. MeTojbl n3yyeHus: antponoreHe3a. CXoACTBa U pa3inyus
YeJIOBEKa U JKUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIOBEKa.

JBmwxymue cuibl ((akropbl) aHTpornorenesa. HacnencTtBeHHass M3MEHYMBOCTh U
€CTECTBEHHbII 0TOOp. OOIIEeCTBEHHbIN 00pa3 *U3HU, U3TOTOBJICHUE OpYIUN TpyAa,
MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaMU W BETBU SBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMeneli, YemoBek npsamoxonsmui, YenoBek HeaHAepTanbCKui, UenoBeK pa3yMHBIN.
Haxonku uckonmaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHMS, 00JACTh PACHpPOCTPAHECHMUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJBIINNE Pachl: €BpPOMEOUHAs (EBpa3uiicKasi),
HErpo-aBCTpaJIONIHas (PKBaTOpUalbHAsA), MOHIOJOUIHAs (a3MaTCKO-aMEpHUKaHCKas).
YepTel NpPUCHIOCOOJEHHOCTH MPEICTABUTENIEH YEJIOBEYECKHMX pac K YCIOBHSIM
cymectBoBanus. EnuHcTBO yenoBeueckux pac. Kpuruka pacuzma.

Jemoncmpayuu:
llopmpemuwi: ®©. Penu, JI. Ilactep, A.W. Onapun, C. Munep, I'. FOpu, Y. JlapuH.
Tabnuyor u cxemwr: «Bo3aukHoBeHHe COJIHEYHOM CHCTEMBI»,
«Pa3BuTHE OPraHUYECKOro MHUDPay, «PacturenpHas
KJIETKA, «KuBoTtHas KJIETKA,
«IIpokapuornueckas kieTka», «CoBpeMEeHHasi CHUCTeMa OpPraHUYeCKOro MHpPay,
«CpaBHEHUE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKA U YEIOBEKOOOPa3HbIX 00E3bsIHY,
«OCHOBHBIE MECTa NAJEOHTOJIOTMYECKUX HAXOJA0K MPEJKOB COBPEMEHHOI'O YEIOBEKAY,
«/peBnenmme moam», «lpeBHune mogm», «llepBble  cOBpeMEHHBIE  TIOIWY,
«YenoBeyeckue pacoi».

Obopyoosanue: mymsixu «lIpoucxoxxnenne dyenoBeka» (OIOCTHI aBCTPAIONUTEKA,
NUTEKAHTPOIa, HeaHepTallblla, KPOMaHbOHIIA), CJICTKH WU U300paXKeHUsT KaMEHHBIX
OpyAMil  TMEepBOOBITHOIO  uejoBeKa  (KaMHU-YONIEphbl,  pyoOmna,  ckpediia),
reOXpOHOJIOTHYecKass Taldnauua, KoJulekuusi «@POopMbl COXPAHHOCTH HCKOIMAEMbIX
YKUBOTHBIX U PACTEHUI».

Jlabopamopnuie u npakmuueckue padomul:
[Tpaktuueckass pabora No 1. «l3ydyeHuwe HCKOMAaeMbIX OCTAaTKOB PpACTCHUU H
KUBOTHBIX B KOJUICKLIUSAX.



DKCKypcHs «DBOIIOIMS OPraHNYECKOT0 MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbBIN
WJIU KpaeBeTUYEeCKUM My3eit).

Tema 3. Opranu3zmMsbl U OKpY:Kaolas cpeaa

DKoyorus Kak Hayka. 3ajayd U pa3feibl SKOJOTHMH. MeTOoIbl 3KOJIOTrMYECKUX
MCCIIEJOBAaHNM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOWTaHHMS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/yIlIHAs, TOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue  Qgaktopel.  Kiaccupukanms — 3KoJmorudeckux — (pakTopos:
abuoTnueckue, OMOTUYECKUE U aHTPOTIOTeHHBIC. J[eliCcTBHE IKOIOTHIECKUX (PAKTOPOB HA
OpTraHU3MBI.

AbGuoTtndeckue (aKTOphL: CBET, TEMIIepaTypa, BIAKHOCTb. DOTomepruoan3Mm.
[Tpucnoco6eHus: opraHu3MOB K JeHCTBHUIO a0HOTHYECKUX (haKTOpOB. buopuT™mel.

buotnueckue dakTopbl. Bumbl OMOTHYECKMX B3aMMOJCUCTBUI: KOHKYPEHIIHS,
XUIIHUYECTBO, cuMOM03 U ero Qopmel. [lapasutusMm, koomepamus, MYTyalu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIU3M, HEHUTpaIU3M.
3HayeHue OMOTUYECKUX B3aUMOJEHCTBUM JJIi  CYIIECTBOBAHUS OPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH NOMyJsiiuid. OCHOBHBIE MMOKA3aTENH MOIMYJISIUU:
YUCJIEHHOCTD, IIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpalus. [[nHamuka
YUCJIEHHOCTH MOMYJISIIUNA U €€ PEryJisiiusl.

Hemoncmpavyuu:

Ilopmpempwi: A. I'ym6onbar, K.®. Pynbe, O. ['ekkens.

Tabnuywt u cxemwi: xapra «llpupomubie 30HBI 3emiun», «Cpenbl OOHUTaHHS
opraHusmoBy»,  «@otonepuoausm», «llonymsamun», «3aKOHOMEPHOCTH  POCTa
YUCJICHHOCTH TONYJISIITUY UHQPY30pHU-TYypenbkuy, «IluteBbie mnemnm.

Jlabopamopnuie u npakmuueckue padoomul:
JlaGoparopHas pabora Ne 3. «Mopdonoruueckue 0CoOEHHOCTH pacTECHUM
U3 Pa3HBIX MECT OOUTAHUY.
JIabopartopnast pabota Ne 4. «BrnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay.
[Ipaktruueckas padora Ne 2. «I[loacuér MIOTHOCTH MOIMYISUUN Pa3HBIX BUOB
pacTeHU.

Tema 4. Coob1ecTBa u 3K0JIOrHYECKHE CUCTEMbI
CooOmiectBo opranu3smMoB — OuorieHo3. CTpykTypsl OwuOIleHO3a: BUIOBas,
IPOCTPaHCTBEHHAs, Tpopuueckas (nuiienas). Buasi-nomuHanTel. CBsi3u B OUOIIEHO3E.
DKoJyoruyeckue cuctTeMsl (3kocucTemsl). [lousiTHE 06 SKOCHCTEME 1 OMOTEOIIEHO3E.
OyHKIMOHAIBHBIE KOMITOHEHTBI KOCHCTEMBI: MPOIYIICHTHI, KOHCYMEHTHI, PEIYIICHTHI.
KpyroBopoT BemIecTB u MOTOK YHEPTHH B dIKocucTeMe. Tpodudeckue (MUIeBbie) ypOBHU
skocucTteMsl. [Iumesbie 1ienu u ceTu. OCHOBHBIC MTOKA3aTENIM SKOCUCTEMBI: OroMacca,



OPOAYKIUA. OKOJOTUYECKUE TMHUPAMHUIBL: TMPOAYKIMH, YHCIEHHOCTH, OHOMACCHI.
CBolCTBa SKOCUCTEM: YCTOMYUBOCTD, CAaMOPETyJIsius, pazsurue. CyKieccus.

[IpupoaHbie dKOCUCTEMBI. JKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOIO WM
HIMPOKOIUCTBEHHOTO JIeca.

AHTpONOreHHbIE AKOCUCTEMBI. ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buonornueckoe u X035 HCTBEHHOE 3HAYEHHE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (dakrtop ycroiuuBoctu 3KocucteMm. CoxpaHeHue
OMOJIOTMYECKOr0 pa3HOOOpa3us Ha 3emIie.

Yuenne B.W. Bepnaackoro o 6uocdepe. ['panuiisl, coctaB u cTpykrypa 6nochepsi.
KuBoe BemectBo u ero ¢ynkiuu. OcobernHocTn Ouochepsl Kak TI00aTBHON
sKocHucTeMbl. /[[luHamuueckoe paBHOBecUE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXUMHUYECKHE IIUKIIBI AJIEMEHTOB (YTJIepo/ia, a30Ta).
3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiin. AHTpONOreHHbIE U3MEHEHUs B Onocdepe.
['mobanbHbIE HKOTOTHYECKUE TPOOTEMBI.

CocymiecTBoBaHHE MPUPOIBI U YenoBeuecTBa. CoxpaHeHne Ouopa3sHooOpasus Kak
OCHOBa ycToW4YMBOCTH Onocdepbl. OCHOBA palMOHATBLHOTO YMPABICHUS MPUPOTHBIMU
pecypcaMu U UX UCIONIb3oBaHue. JlOCTIKEeHNsT OMOJIOTHHN B OXpaHa MPUPOIBL.

Jlemoncmpayuu:

llopmpemuwi: A.Jlx. Tencnu, B.H. Cykaués, B.1. Bepnaackuii.

Tabnuyer u cxemwvr: «llumessie 1enu», «bUOIEHO3: COCTaB M CTPYKTypay,
«IIpuponnbie coobmectBay, «llemn nutanusy, «IKOIOTHUECKAs MUPAMHIAY,
«buocdepa u uenoBex», «IKOCHCTEMA NIUPOKOIUCTBEHHOTO Jiecay, «IDKOCHUCTEMA
XBOMHOTO Jecay, «bHoleHo3 BoioéMa», «ArpoueHo3», «lIpuMepHbie aHTPONOTEHHBIE
BO3JICMCTBUSI HAa MpUpOAY», «BaxHeWlllne WCTOYHUKHU 3arpsi3HEHUs BO3AyXa U
IpyHTOBBIX Bom», «llouBa — BakHelinas cocTaBisiomas Ouocdepb», «PDakToOpbI
nerpaaamnuu nouBy, «l[lapaukoBbIi 3G hexT», «PaKTOphl paIMOAKTUBHOIO 3arps3HEHUS
ouocdepni», «O0mas cTpykrypa ouochepn», «PacrpocTpaneHue *u3Hu B Ouocdepe,
«O30HO0BBIN 3KkpaH O6uochepn», «Kpyrosopor yriaepona B 6uochepe», «KpyroBopot
a30Ta B IPUPOJIEH.

O6opynoBanue: MoAeNb-anmIuKanus « [Tunu4yHble OUOIICHO3B», Tepbapuit
«PacturenbHple CcOOOIIECTBAa», KOJUICKIMH «bHoleHO3», «Bpenurenn BakxHEHIIHX
CEJIbCKOXO3SIUCTBEHHBIX KYJBTYp», TepOapuu U KOJUIEKIMU PACTEHUNA U >KUBOTHBIX,
MPUHAJJIEKAIME K Pa3HbIM 3KOJIOTMYECKHM TrpynmnaM oJHOro Buaa, KpacHas kHwura
Poccuiickoit @enepainnu, n300paKeHHs OXPAHIEMBbIX BUOB PACTEHHUMN U )KUBOTHBIX.




IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI
ITO BUOJIOI'MN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO ycraHaBnuBarOTCs TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHUS
o0ydJarouuMucs MporpaMM  CpeaHero  oOmero  oO0pa3oBaHUsA:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDI

B cTpykType JNMYHOCTHBIX pe3yJbTaTOB OCBOCHUA IMpeamera «bHoorus»
BBIICJICHBl CJEAYIOIIME COCTABJISIOIIME: OCO3HAHHWE OOYYalIUMHUCS POCCUKCKON
rPaXXJaHCKOW WIACHTUYHOCTU — TOTOBHOCTH K CaMOPA3BHUTHUIO, CAMOCTOSITEIIBHOCTU M
CaMOOTIPEJICIICHUIO, HAIMYME MOTHBAIMU K OOYYEHUIO OMOJIOTHH, IICJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIECHUI JHMYHOCTH HAa OCHOBE KIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAJUIMA  Pa3BUTUS  OMOJIOTMUECKOTO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh O00YYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH JIEATENHHOCTH LIEHHOCTHO-
CMBICIIOBBIMU YCTAHOBKAaMHM, MPUCYIIMMH CHUCTEME OHOJIOrHdeckoro oOpa3oBaHMs,
HaJM4ue SKOJOTMYECKOro MPaBOCO3HAHMS, CIHOCOOHOCTH CTaBUTh IIEJIM M CTPOUTH
YKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS TIpeaMera «buosiorus» OCTUTaroTCs B
€IUHCTBE y4eOHOW M  BOCIUTATEIbHOW  JIESITEIBHOCTH B  COOTBETCTBUU C
TPAJIUIMOHHBIMH POCCUMCKUMHU COLMOKYJbTYPHBIMU, HCTOPHUYECKUMU M JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHBIMA B OOIIECTBE TMpaBWIaMH W HOPMaMH
MOBEIEHNUS U CHOCOOCTBYIOT TIpOIlecCaM CaMOIO3HAHMS, CaMOBOCIUTAaHUS U
CaMOpAa3BUTHsA, PA3BUTHS BHYTPEHHEN MO3WILMUHU JIMYHOCTH, MATPUOTHU3MA, YBAXKECHUS K
3aKOHY W MPaBOIIOPSAJZIKY, YEJOBEKY TpyJa M CTaplIeMy I[OKOJEHHUIO, B3aUMHOIO
yBaXEHUSI, OEpPEeKHOTO OTHONICHHS K KYJIbTYPHOMY HACIEIUI0O U TPATUIUAM
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuiickor @Penepanuu, Npupoie M OKpPYKarollen
cpexe.

JIn4HOCTHBIE PE3yJIbTaThl OCBOCHMSI yueOHOro mnpenmera «buomorus» AOMKHBI
OTpakaTb  TOTOBHOCTh W  CIOCOOHOCTh  OOy4YaroOlIUXCS  PYKOBOJICTBOBATHCS
cOopMUpPOBAaHHOW BHYTPEHHEW TMO3UIIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOCKICHUN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHICKOrOo OO0IIeCTBa, pacUIMPEHUE >KU3HEHHOrO OIbITa W ONbITa
JESATENPHOCTH B TMPOLIECCE pEATN3alMi OCHOBHBIX HAIIPABICHUNA BOCIUATATEIbHOU
JESATENPHOCTH, B TOM YUCJIE B YACTHU:

1) rpaxaaHcKOro BOCIIHTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMHA OOYYAIOMIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JEATEILHOCTH NPU CO3JaHHHM YYCOHBIX
IIPOCKTOB, PCIICHHH YYeOHBIX M MTO3HABATEIbHBIX 3a/a4, BHIIOJHEHUN OMOJIOTHYSCKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTh OIpPENEATh COOCTBEHHYIO IO3HMIIMIO IO OTHOIIEHUIO K SIBICHUSIM
COBPEMCHHOM JKU3HHU M O0BSICHATD €€;

YMEHHE YYHTHIBaTh B CBOMX JCHCTBHSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJIed C PasHBIMH YOEXKICHHSIMH, KYJIbTYPHBIMH I[CHHOCTSAMH U
COLIMAJIbHBIM ITOJIOKECHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOIECCE COBMECTHOI'O BBIMOJHEHUS YUCOHBIX,
M03HABATCIIbHBIX U MCCICA0BATEIBCKUX 3a/1a4, YBAKUTEIHHOIO OTHOIICHUS K MHEHHUIO
OIIIOHEHTOB MPH 0O0CYKIACHUH CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COIECPKAHMS,

TOTOBHOCTh K T'YMaHUTApHOM M BOJIOHTEPCKOMN JAESITEIbHOCTH;

2) MAaTPUOTHYECKOTO BOCTIUTAHUS:

c(hOPMUPOBAHHOCTh POCCUUCKON TIpa)XJaHCKOM HWJIECHTUYHOCTH, MaTPUOTHU3MA,
YBaXKEHMS K CBOEMY HApoAy, UyBCTBAa OTBETCTBEHHOCTH mepen PonuHoM, ropaoctu 3a
CBOM Kpal, cBow PoanHy, CBOM S3BIK M KyJbTYpy, NPOIUIOE W HACTOSIIEE
MHOTI'OHAIIMOHAJIbHOI0 Hapoaa Poccny;

LIEHHOCTHOE OTHOLIEHWE K NPUPOAHOMY HACIENWI0 W IaMITHUKAM IPUPOJIBI,
JNOCTWXKEHUM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATH BKJIAJ POCCUHCKHX YUYEHBIX B CTAHOBJIEHUE U Pa3BUTHE
OMOJIOrMy, MOHUMAHHS 3HAYEHUsI OMOJIOTMM B MO3HAHUM 3aKOHOB NPHUPOJIbI, B KU3HU
YeJI0BeKa U COBPEMEHHOT'0 00IIECTBA;

uaeiiHas yOexXAEHHOCTh, TOTOBHOCTh K CIyK€HHMIO M 3amure OtedecTsa,
OTBETCTBEHHOCTb 3a €ro CyAbOY;

3) TyXOBHO-HPABCTBEHHOTO BOCTIMTAHMS:
OCO3HAaHWE MJYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, CHOPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUYECKOT OIIOBEACHUSI;
CIIOCOOHOCTh OLICHMBATh CHUTYyalldi0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSICh HA MOPAITBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;
OCO3HaHHE JUIHOTO BKJIAJIa B IOCTPOCHHUE YCTOMYHUBOTO OYIyIIET0; OTBETCTBEHHOE
OTHOIIICHUE K CBOUM POJUTENSIM, CO3IAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LIEHHOCTEW CEMEWHOM XHU3HU B COOTBETCTBUU C TPAAULIUSMU
HaponoB Poccuu;

4) 3CTeTHYeCKOT0 BOCTIMTAHUS:
ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs DJCTETHKY ObITa, HAY4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUN;
NOHUMAHHE HSMOIMOHAIBLHOIO BO3JEHUCTBUS KMWBOW MPUPOJLI U €€ IIEHHOCTH;
TOTOBHOCTh K CAaMOBBIPAKEHUIO B PAa3HbIX BHJAAX HCKYCCTBA, CTPEMIICHUE
HPOSIBIISATH
KaueCcTBa TBOPYECKOW JTUYHOCTH;



5) ¢usuyeckoro BocmUTAHUS, (OPMUPOBAHUS  KYJbTYphl 3A0POBbS W
IMOLMOHAIBHOIO 0JIaroNoJIyYnsi:

NOHMMaHUE U pean3alus 370pOBOro U 0e30macHOro odpasa >KU3HM (310pPOBOE
NUTaHUE, COONIIOIEHNE TMIMEHMYECKUX IMpaBWJI U HOPM, COaJaHCUPOBAHHBIA PEXHUM
3aHSATUI U OTIbIXA, peryisipHas (pusndeckas akTUBHOCTh), O€pEAKHOr0, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOUIEHUS K COOCTBEHHOMY (U3UYECKOMY U ICHUXUYECKOMY
310POBBIO;

NOHUMaHUE UEHHOCTH NPAaBWJI UHAMBUAYAJIBHOTO U KOJUIEKTUBHOIO O€30M1aCHOIO
MOBEJICHUS B CUTYaLHsIX, YTPOKAIOIIKX 310POBBIO U )KU3HHU JIFOAEH;

OCO3HaHUE TOCIAEACTBUA W HENPHUITUS BPEIHbIX MpUBbIYEK (yHoTpeOdsieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

6) Tpya0BOTO BOCTIMTAHUSI:

TOTOBHOCTbH K TPY/ly, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K AaKTUBHOW JESTEIBHOCTH TEXHOJOTUYECKOW U  COIMAIbHOU
HAIPaBICHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, IUIAHHUPOBATH M CAMOCTOSITEILHO
BBITIOJTHSTH TaKyIO JIEATEIbHOCTD;

UHTEpEC K pa3audHbiM cdepaM NpodecCUOHANIBHON AEeSATEIbHOCTH, YMEHHUE
coBepIIaTh OCO3HAHHBIN BBIOOp Oymyiiel npodeccuu U peain30BbIBaTH COOCTBEHHBIE
YKU3HEHHBIC TIJIaHBI;

TOTOBHOCTH M CITOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BAHUIO HA MTPOTSHKCHHUH
BCEH JKU3HU;

7) 3KOJOrM4ecKOro BOCIIUTAHMS:

AKOJIOTHYECKH I€JIeCO00Pa3HOEe OTHOIICHUE K MPUPOJIEe KaK UCTOYHUKY JKM3HU Ha
3emiie, OCHOBE €€ CyIlIeCTBOBAHUS;

NOBBIIICHUE  YPOBHSA  DKOJIOTMYECKOW  KYJbTYpbl: MNPUOOPETEHHE  OIbITa
IJJAHUPOBAHHUSI MOCTYIIKOB U OLIEHKH MX BO3MOXKHBIX MOCJEACTBUN I OKPY KaroLIen
cpensl;

OCO3HaHME I100aTBHOTO XapaKTepa IKOJIOTHYECKUX MPOOIIEM U TyTeH UX pEIIeHUS;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpPETAEMBbIC MPU U3YYECHUU OMOJIOTUU 3HAHUS U
YMEHUSI TIPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PallMOHATBHBIM MPUPOJIONOIH30BAHUEM
(coOmroeHne TMpaBwil TMOBEACHUS B MPUPOJE, HAMPABICHHBIX HA COXPAHEHUE
paBHOBECHS B 3KOCUCTEMAX, OXPaHy BHJIOB, DKOCUCTEM, OHOChephI);

AKTUBHOE HEINPUATUE NCUCTBUN, MPUHOCAIIUX BpEI OKPYKAIIIECH MPUPOTHOU
cpene, YMEHHE TIPOTHO3UPOBATH HEOJATONPUSATHBIE OSKOJOTUYECKUE TOCIESACTBUS
MPEeANPUHUMAEMBIX JICHCTBUM U MPEAOTBPAIATh UX;

HaJU4YUE pa3BUTOrO0 HKOJOTHUYECKOTO MBIIUICHHS, S3KOJOTHYECKON KYJIbTYpHI,
ONbITa JAESATEIbHOCTU SKOJOTMYECKON HAINpPaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
MMH B T0O3HABaTEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIbHOW MPAKTHUKE, TOTOBHOCTH K
YYacTHIO B IPAKTHYECKOMN AEATEIbHOCTH SKOJOTUUYECKON HAIPABICHHOCTH;



8) MeHHOCTH HAYYHOI'0 MO3HAHMSI:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd M OOIIECTBEHHOH NPAKTUKH, OCHOBAHHOIO Ha JUANOre KyJbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YHUTATENIbCKOM KYJbTYpbl Kak CpeJCTBa
B3aMMOJICHCTBHS MEXY JIIOAbMU U IO3HAHUS MUDA;

NOHUMaHUE crietn(PUKU OMOIOTUH KaK HayKH, OCO3HAHUs €€ pOJIu B (POPMUPOBAHUH
pPalMOHAIIBHOIO HAYYHOTO MBILIUIEHUS, CO3JaHMM LIEJIOCTHOIrO MPEACTaBIEHUS 00
OKPY’KaloIlleM MHUpPE KAaK O €IMHCTBE IMPHUPOAIbI, YEJIOBEKA M OOIIEeCTBa, B MO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHUH MpoOJIeM COXpaHEHUS MPHUPOIHOTO
paBHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OWOJIOTMM JJIi COBPEMEHHOW IMBUIJIM3AINU:
oOecrieyeHusi HOBOTO YpPOBHS pPa3BUTUS MEAMIMHBI, CO3/aHHE MEPCHEKTUBHBIX
OMOTEXHOJIOIMH, CIOCOOHBIX pEIIaTh PECYpPCHbIE MPOOJIEMBbI Pa3BUTHs UEIOBEUYECTBA,
NOKMCKa MyTeW BBIXOAA M3 TJIOOATBHBIX HKOJOIMYECKUX Mpo0JeM U olecreyeHus
nepexoga K yCTOMYMBOMY pPa3BUTHIO, PAlMOHAJIBLHOMY HCHOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMYECKHUX 3HAHUU B LIEJISAX MOBBIIICHUS
o01Iel KyJNbTypbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, KaK COCTaBHOW 4acTH
(GYHKIIMOHATBHOU TPaMOTHOCTH 00YyYaroUIuXxcs, GopMUPYEMO MTPH U3YUCHHH;

NOHUMAaHHUE CYIIIHOCTH METOJ 0B ITO3HAHUS, UCIIOJIb3YEMBIX B ECTECTBEHHBIX HayKaX,
CIIOCOOHOCTH HCIIOJIB30BATh MOJyYaeMble 3HAHUA I aHAIHU3a U OOBSICHEHUS! SBJICHUMN
OKPY’KalIllero MHpa W IPOUCXOASIIMX B HEM HW3MEHEHUH, YMEHHE JIeJaTh
00OCHOBaHHbIE 3aKJIIOUYEHHS Ha OCHOBE HAy4yHBIX (PAKTOB M HMEIOUIMXCSA JAHHBIX C
LIEJIBIO0 MTOJIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTBH CAMOCTOSITEIBHO UCII0Ib30BaTh OMOJIOIMUECKUE 3HAHUS JIJISl PEIICHUS
Ipo0JIeEM B PEATIbHBIX )KU3HEHHBIX CUTYalMSIX;

OCO3HAaHUE LEHHOCTM HAYYHOW JESITEIBHOCTH, T'OTOBHOCTh OCYILECTBIATH
IPOEKTHYIO M HCCIIEOBATENbCKYIO AETEIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE;

TOTOBHOCTB U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BAHMIO,
K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHHMI 1O OMOJIOTUU B COOTBETCTBHUU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHble pe3yibTaThl OCBOCHMSI ydeOHOro mnpeaMera «buomorus»
BKIIFOYAIOT: 3HAUYMMbIE JUIsi  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEAMETHBIC) OOIIECHAYYHbIE TOHATHSA, OTPAXKAIOIINUE
IEJIOCTHOCTh HAYYHON KapTUHBI MUPA U CHICIIM(PUKY METO/IOB MTO3HAHUS, UCTIOIH3YEMBIX
B €CTECTBEHHBIX HayKaxX (BEILECTBO, YHEPTUsi, SIBICHUE, MPOIECC, CUCTEMA, HAyUHbIN
(bakT, NPUHITUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIETOBaHUE,



HaOJI0ZICHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHX), YHUBEPCAIbHbIE yUeOHbIC 1eUCTBUS

(To3HaBaTebHbBIC, KOMMYHUKATHUBHEIE, PETYJIATUBHBIE), o0ecreunBaroIIre
dbopmupoBanrue (PYHKIIMOHAIIBHOW TPaMOTHOCTH ¥  COIHMAJIBHOW  KOMIICTCHITUH
oOyuaromnmxcs, CIOCOOHOCTH o0y4Jarouuxcs HCIIOJIh30BaTh OCBOCHHBIE

MEXIUCIUIUVIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUSA U YHHUBEpCaJIbHbIE Yy4eOHbIE
JIECTBUS B IO3HABATEIILHON U COIUAIBHOW MPAKTHUKE.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHbIE YUeOHbIE IeiiCTBUSA
ba3oBble Jlornyeckue JeicTBusA:

CaMOCTOSITENIbHO (POPMYIIMPOBATh U AKTYaJM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
e BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHHH 3HAHUM MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHANIK3a,
CUHTE3a, CpaBHEHUS, KJIaccuukaiu, 00001eH s ), pACKPbIBATH CMBICT OMOJIOTUYECKUX
NOHATUH (BBIACNATh UX XAPAKTEPHbIE MPU3HAKH, YCTAaHABIMBATh CBSI3HM C JPYTUMHU
MOHSATUSIMU);

ONPENEIISITh UEIH IEITEIbHOCTH, 33/1aBasi IapaMeTPbl U KPUTEPUHU UX TOCTHIKECHUS,
COOTHOCHUTH PE3yJIbTATHI ACSITEIIbHOCTH C TIOCTABIIEHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHS sl 00bsICHEHUS! (PAKTOB U SBJICHU )KUBOM
IPUPOJIBL;

CTPOUTH JIOTHUECKHE PACCYKACHUS (MHIYKTHUBHBIE, 1€yKTUBHbBIC, 10 aHAJIOTUN),
BBISIBJISIT 3aKOHOMEPHOCTH M IPOTUBOPEYHS B PACCMAaTPUBAEMBIX  SIBJICHUSX,
(opMyIMpPOBaTh BBIBOJIBI U 3aKIIOUCHHUS;

OPUMEHSTh CXEMHO-MOJIEIbHBIE CPEICTBA IJisi MPEICTaBICHUS CYIIECTBEHHBIX
CBSA3EH M OTHOILICHUN B U3y4aeMbIX OMOJOTMYECKUX OOBEKTAX, a TAaK¥Ke MPOTUBOPEUUI
Pa3HOIO POJia, BBISBJICHHBIX B PA3JIMYHBIX MH()OPMAIIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIaH pEIIEHHUS MpoOJeMbl € Y4YETOM aHaIM3a HMMEKOUIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLICHHBATh COOTBETCTBHUE PE3YJIHTATOB
EJISIM, OLIEHUBATh PUCKHU TIOCIIEACTBUMN AESTEIbHOCTH;

KOOPJMHUPOBATh U BBINOJIHATH PabOTy B YCIIOBUSAX PEaJbHOTO, BUPTYaIbHOIO U
KOMOMHUPOBAHHOT'O B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUN KU3HEHHBIX MTPOOIIEM.

ba3oBble ucciieqoBare/ibCKue 1eiicTBU:

BJIQJICTh HABbIKAMU YYEOHO-MCCIIEAOBATEIILCKOM M TPOEKTHOW JeATEIbHOCTH,
HABBIKAMM pa3pelieHus IpooiieM, ClIOCOOHOCThIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEUICHMS] MPAKTUYECKUX 3a7ay, NPUMEHEHHUIO PA3JIMYHBIX METOJI0B
MTO3HAHUS;

WCTIOJIB30BATh PA3JIMYHBIE BUJIbI IESITETLHOCTH MO MOJIYUYEHUIO HOBOT'O 3HAHUS, €TI0
WHTEPIPETANH, TPEOOPA30BAHKUIO U TPUMEHEHHUIO B yUSOHBIX CUTYAIUAX, B TOM YHCIIC
IIPY CO3/IaHUH YIEOHBIX M COIMATIbHBIX MTPOEKTOB;

dbopMUpOBaTH HAyYHBIA THUIl MBIIUICHUS, BIAJACTh HAYYHON TEPMHHOJIOTHEH,
KJIFOUEBBIMU MTOHATHUSIMU U METOJAMU;



CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIE 337]a4l B 00pa30BaTEIbHOMN JIEITEbHOCTH
Y )KU3HCHHBIX CUTYAIIHSIX;

BBISIBJISITh IPUYUHHO-CIICICTBEHHBIC CBSI3U U aKTyaIM3UPOBATh 3a/1ady, BBIIBUTATh
THIIOTE3Y €€ pelleHMsI, HAXOIUTh apTyMEHTHI ISl JOKAa3aTeIbCTBAa CBOMX YTBEPKICHUH,
3aJ1aBaTh MapaMeTPhbl U KPUTCPUU PEIICHUS;

aHATM3UPOBATh TOJIYYCHHBIC B XOJ€ PEIICHUS 3aJa4ydl Pe3yJbTaThl, KPUTHICCKU
OIICHUBATh X JIOCTOBEPHOCTh, TPOTHO3UPOBATHh H3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTyaIllUsIM, OIICHHUBAaTh TPUOOPETEHHBIH  OIBIT,

OCYIIECTBIISTH LIeTICHATPABIECHHBIN MOMCK TIEPEHOCA CPENICTB M CIIOCOOOB ACHCTBHS
B MIpO(eCCUOHANIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B I[I03HABATEIBHYI0 M MPAKTHYECKYI0 OOJacTH
YKU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIIMETHBIX 00JIaCTEH;

BBIJIBUT'aTh HOBBIE UJICH, IIPEJIaraTb OPUTMHAIBHbBIEC [IOAXO/bI U PELICHUS, CTABUTh
npoOJieMbl U 3a1a4M, TOMyCKAIOIIUE aJTbTePHATUBHBIC PEILICHHUS.

Pab6ora ¢ unpopmaumeii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HH(POpMALMH (TEKCTEe Y4eOHOro
nocoOus1, HayYHO-TIOMYJISIPHOM TUTepaType, OMOTOTUIECKUX CIIOBAPSIX M CIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B UHTepHere), aHanu3upoBaTh WHGOPMAIUIO
Pa3IMYHbIX BUAOB U OPM MPEACTABICHUS, KPUTHUECKH OLICHUBATH €€ TOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCTH;

(opMyIupOBaTh 3alpPOCHl U MPUMEHSAThH Pa3IMYHbIE METO/BI IIPU TIOUCKE U OTOOpE
Ounosiorudeckor HHQPpopMaIuu, He0OX0IUMOM /ISl BBITIOTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTb  ONBIT  HMCHOJb30BAaHUS  MHPOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJbTYPY AKTHUBHOTO HCIOJIB30BAHUS PA3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BEIOMPATH ONTUMAIIbHYIO (DOpMY MpeacTaBieHus: OUOIOrHYECKOM
uH(popmaru (cxeMsbl, rpaduKH, T1arpaMmbl, TAOJIHILIBI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEACTBA MPHU paboTe ¢ OMOIOTrHYECKOU
uHbopMaIueil: MpUMEHATh XUMUYECKUE, (PU3MUeckrue W MaTeMaTHUecKue 3HAKU U
CUMBOJIBI, (hOPMYJIBbI, a00pEBHATYPY, HOMEHKIIATYPY, HCTIOIb30BaTh U MIPEOOPa30BLIBAThH
3HAKOBO-CHMBOJINYECKHUE CPEICTBA HAIISIAHOCTH;

BJIaJIeTh HaBbIKAMHU paCO3HABaHMS M 3alIUThl MHGOpMaAUU, MHPOPMAIIMOHHOM
0€30MacCHOCTH JIUMYHOCTH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBHUS
Oo0menue:
OCYHICCTBIIATE KOMMYHHUKAIINN BO BCCX C(I)ean JKU3HH, AKTHUBHO Y4YaCTBOBATh B
JMaJIore WM JUCKYCCHH TI0 CYIIECTBY 00CYKIaeMOoi TeMbl (YMEHHE 3a7aBaTh BOIIPOCHI,
BbLICKA3bIBATH Cy}KJIeHI/ISI OTHOCHUTCJIIbHO BBIITIOJIHCHUA npez[ﬂaraeMoﬁ 3aga4u,



YUYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIMKM APYTHX YYaCTHUKOB JIMANIOTA HIIA
JICKYCCHUN);

pacrno3HaBaTh HeBepOAIbHBIE CPEACTBA OOIIEHUS, TOHUMATh 3HAYCHHE COIMATbHBIX
3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHMSI KOH(DJIMKTHBIX CHUTYallMid, yMETh CMsT4YaTh
KOH(MDITUKTHI U BECTU TIEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIOCOOaMH OOIEHUST W B3aWUMOJEHCTBUS, TOHHMATH
HaMEPEHUs IPYTHX JIFOJCH, IPOSBIATh YBAKUTEIBHOE OTHOIICHUE K COOCCETHHUKY U B
KOpPEKTHOH popme popMyIHpoOBaTH CBOM BO3PAKCHHS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOKO TOYKY 3PCHHSI C MCITOJIb30BAaHUEM S3BIKOBBIX
CPEICTB.

CoBMmecTHAS 1eATEJILHOCTD:

MOHUMATh U UCIIOJIH30BaTh IPEUMYIIIECTBA KOMAHHOW U UHANBUIAYAITLHON paOOThI
IPU pelIeHUU OMOTOTUYECKON MTPOOIIEMbI, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHHUSI
rpynmnoBsIX (JOPM B3aMMOJICHCTBUS NP PEIlICHUH y4eOHOH 3a1a4H;

BBIOMPATh TEMAaTHUKY U METOJIbI COBMECTHBIX JEHCTBUI C YUETOM OOIIMX HHTEPECOB
¥ BO3MO>KHOCTEH Ka)KJIOTO WICHA KOJIJICKTHBA;

MPUHUMATH 1IEJTH COBMECTHOM JESITEIIBHOCTH, OPTaHU30BEIBATh U KOOPAMHUPOBATH
JIEVUCTBUS MO €€ JOCTHKEHUIO: COCTABJISATH IUIAH JICHCTBUM, PACIIPEICIISATh POJIU C YUETOM
MHEHUN y4aCTHUKOB, 0OCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJa M KaXKIOTO y4aCTHMKA KOMaHJIbI B OOIIMA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npemjiaraTh HOBBIC TPOCKTHI, OIICHWBATh HUACH C TO3WIIMM  HOBH3HEI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISTh MMO3UTUBHOE CTPATETUYECKOE TIOBEICHHUE B PA3IMYHBIX CHTYAIUsX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBeEpPCAJbHbIE YUeOHbIE NeiiCTBUS
Camoopranusanus:

UCIOJIb30BaTh OMOJIOTUYECKHUE 3HAHUS ISl BBISIBJICHUS TPOOJIEM U UX PEICHUS B
YKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 1I1EJIE€BhIE U CMBICIOBBIE YCTAHOBKH B
CBOMX JEUCTBHUSX U MOCTYNKAX MO OTHOUIEHUIO K KMBOW IIPUPOJIE, CBOEMY 310POBBIO U
310POBBIO OKPYKAOIIUX;

CaMOCTOSITEJIbHO  OCYILIECTBJISATh IMO3HABATEIIBHYIO JE€ATEIbHOCTb, BBISBISITH
npoOJemMbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTENIbHON
JEeSITETLHOCTH U KU3HECHHBIX CUTYyalUsIX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUTAH PEIICHUs] TPOOJEMBbI C Y4ETOM HMMEIOIIUXCS
pECypCcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANIOUYTCHUM;

J1aBaTh OLICHKY HOBBIM CUTYAIUsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHU;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATH €ro, Oparhb OTBETCTBEHHOCTH 3a
pelieHue;



OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

croco0CTBOBAaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYAUIIMU B Pa3HBIX
00JlacTAX 3HAHUW, MOCTOSHHO TMOBBIIATh CBOM OOpa30BATENbHBIA U KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OILIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JIE€SITEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJIaJIETh HAaBBIKAMH IMO3HABATEIbHON pe(IEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJIb30BATh
npuémbl peIeKCUU A OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETH OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKEHMIO;

OPUHUMATh MOTUBBI U @pTYMEHTBI IPYTUX IPU aHAIU3€ PE3YJIbTAaTOB AEATEIbHOCTH.

IlpunsiTHe cedst U APyrux:
NPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA,
MPUHUMATh MOTUBBI U apTYMEHTBI IPYTHUX MPU aHATIM3€E PE3yIbTaTOB
NEeATeIbHOCTH; IPU3HABATH CBOE MPABO U MPaBO APYTUX Ha OIIMOKH;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIUU APYTOTO YEIOBEKA.

HNPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpaMmmbl COO no Guosnoruu Ha 0a30BOM
YpOBHE BKJIIOYAIOT cneuuduueckue ais ydyeOHoro npeamera «buonorus» HaydHbIe
3HaHMS, YMEHUS U CImocoObl JEHCTBUM 1O OCBOEHHUIO, HWHTEpHpETAlUu U
npeoOpa3oBaHUI0 3HAHWM, BHUABI JEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUWA B PAa3IMYHBIX YYEOHBIX CHTyalMsX, a TaKkKe B peaJbHBIX
KU3HEHHBIX CHUTyallUsX, CBS3aHHBIX ¢ Ouosorneid. B mporpamme mnpenmeTHbIE
pe3yJIbTaThl MPEICTABICHBI IO FOJJaM 00yUYEHHUS.

[IpenmMeTHbIe pe3ysbTaThl OCBOCHUS yueOHOro npeamMera «buosnorus» B 10 kiacce
JOJIKHBI OTPaXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUHU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B (JOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI
MUpa ¥ HAyYHOIO MHPOBO33PEHHUSA, O BKIAJE POCCUMCKUX M 3apyOEkKHBIX YUEHbBIX-
OMOJIOroB B pa3BUTHE OMOJOTUH, (YHKIMOHAJIBHON TI'PaMOTHOCTH 4YeJlIOBEKa IS
pEelIeHMs )KU3HEHHBIX 3a]1ay;

YMEHHUE PaCKpbIBaTh COJAEPKAHUE OMOJOTMYECKHX TEPMHUHOB M MOHSATUMN: >KU3HB,
KJIETKa, OpraHu3M, MeTaboiau3mM (0OMEeH BELIECTB U MPEBpallleHue SHEPTUH ), TOMEOCTa3
(camoperynsiuus), ypOBHEBas OpraHu3alusl MUBBIX CHUCTEM, CaMOBOCIPOU3BEICHHE
(perponyKuusi), HaCJAEACTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHME u3Jaratb  OHOJOTMYECKHME Teopuu  (KJIETOYHAas, XPOMOCOMHasd,
MyTallMOHHasl, IEHTPaJIbHAs 10IMa MOJIEKYJISIpHOM Ouonorun), 3akonsl (I'. Mennens,



T. Moprana, H.W. BaBunosa) u yuenus (0 IeHTpax MHOTOOOpa3usl M MPOUCXOKICHUS
KylabTypHbIX pactenuii H.W. BaBuiioBa), ompenensite rpaHullbl UX NPUMEHUMOCTH K
YKUBBIM CHCTEMaM;

yMEHHUE BIIAJIETh METOJaMU HAy4YHOTO IO3HAHHMS B OMOJOTUM: HAOJIOJECHHE U
ONMCAHUE >KUBBIX CHUCTEM, MPOLECCOB M SBJICHUW, OpraHu3alus W MPOBEACHUE
OMOJIOTMYECKOTO0 JKCIEPUMEHTA, BBIJBH)KCHUE THUIOTE3bl, BBISIBICHUE 3aBHCUMOCTH
MEXAY UCCICIyEeMbIMH BEIUYMHAMHU, OOBSICHEHHWE TIIOJYYEHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSTHH, TEOPUHA M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJBI Ha
OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATh CYIIECTBEHHBIE IPU3HAKM BHUPYCOB, KIETOK MPOKAPHOT U
AYKapHOT, OJJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOEHHOCTH MPOLIECCOB:
oOMEHa BEIIECTB U MPEBPAILLEHUS SHEPIUH B KJIETKE, (POTOCUHTE3a, MIIACTHYECKOTO H
DPHEPreTUYecKoro  oOMeHa, XEMOCHUHTEe3a, MHUTO03a, Me€i03a, OILUIOAOTBOPEHMUS,
Pa3MHOXXEHUS, UHIUBUYaIbHOTO Pa3BUTHUSI OpraHn3Ma (OHTOT€HER);

yMEHUE TMPUMEHSATHh TOJYYCHHbIE 3HAHUS [JI1 OOBSICHEHUS OHOJIOTHYECKUX
MIPOLIECCOB U ABJICHUH, [JIs1 NPUHATUSA NPAKTUYECKUX PEUICHUN B TTOBCEAHEBHOU KU3HU
C LIEeTIBI0 00eceyeHus: 0€30MaCHOCTH CBOETO 3/10POBBS U 3/I0POBbSI OKPYKAIOIIUX JTIOACH,
COOJIIO/ICHUST HOPM TPaMOTHOTO TOBEIEHUS B OKpYyXKaroUled NpUpPOAHOU Cpeje,
NOHMMaHUE HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHXKEHHM COBPEMEHHOM OHOJOTrMU U
OMOTEXHOJIOTH 711 PALIMOHATILHOTO IPUPOIOIOIb30BAHUS;

yMEHHUE pemiaTh JIEMEHTAPHBbIC TEHETHYECKHE 3a7a4d HA MOHO- M JUTHOPUITHOE
CKpEIllMBaHUE, CLEMJICHHOE HACIeJI0BaHUE, COCTABIATH CXEMbl MOHOTHMOPHIHOIO
CKpEILUBaHUsA JUJIs IPEJICKa3aHNs HACIEAO0BAaHUS IIPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBITIOIHATH JJA0OPATOPHBIE U MIPAKTUUYECKUE pabOThl, COOMIOAAThH NMpaBUia
pu paboTe ¢ y4eOHBIM U JIA0OPaATOPHBIM 000PYA0BAHUEM;

YyMEHUE  KPUTHYECKH  OILICHMBAaTh U  MHTEPHPETUPOBATH  MH(MOpPMAIHIO
OMOJIOTMYECKOI0 COJIEPKAHUS, BKIIOUYAIOIIYIO NICEBJOHAYYHbIE 3HAHUS U3 Pa3IU4HbIX
MCTOYHHUKOB (Cpe/icTBa MacCOBOW HWH(OpMAIMU, HAYYHO-TIOMYJSPHBIE MaTEpHAIIb),
TUYECKUE aCMEKThl COBPEMEHHBIX HCCIEJOBAaHMNW B  OWMOJIOTHH, MEIUIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEeHUs, 00001as
OMOJOrMYECKYI0 MHPOPMALIMIO U3 HECKOJIBKHUX MCTOYHUKOB, FPAMOTHO HMCIOJIb30BaTh
NOHSATUNHBIN anmapat OMOJOTHUH.

[IpenMeTHbie pe3yabTaThl OCBOCHMs yueOHoro mnpeamera «buonorus» B 11
KJIacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME HAyUHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OpPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHbI
MUpa ¥ HAy4YHOIO MHUPOBO33PEHHUSA, O BKIAJE POCCUMCKUX M 3apyOEkKHBIX YUEHbBIX-
OMOJOroB B pa3BUTHE OHMOJOTMH, (YHKIMOHAIBHOW TI'PaMOTHOCTH YEJIOBEKa AJIS
pELIeHMs )KU3HEHHBIX 3a]1a4;



YMEHHE paCKphIBaTh COAEpXKaHUE OHUOJIOIMYECKMX TEPMUHOB M TOHATHUN: BHJ,
NOMyJIsiUg, TeHOMOHA, DSBOJIONUHUA, JBWXKYyIIHE CHIbl ((aKTOpbl) HSBOJIOIUH,
MPUCTIOCOOJIEHHOCTh ~ OPraHM3MOB, BHJI000pa30BaHHE, OSKOJOTUYECKHE (PaKTOPBHI,
HKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTbI, PEAYLEHThI, LENU MUTaHUs, HKOJIOTHYeCcKas
nupamMujia, OuoreoreHos, onocdepa;

yMEHHE H3JaraTh OMOJOTHYecKkre Teopuu (dBoitonnoHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKas TEOPHUS DBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxoxncrBa K.M. bapa, dyepeioBaHus INIABHBIX HANPABIEHUM W IyTed dBomronuu A.H.
CeBeprioBa, yuenuss o Oumochepe B.M. Bepnamckoro), ompeaenstb TpaHHUIBl WX
NPUMEHHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIAJETh METOJaMU HAay4YHOI'O IO3HAHUS B OHMOJOTMM: HAOIIOJCHUE U
OMHCAaHUE >KUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHU3alusi U IMPOBEJACHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBH)KEHUE THUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXAY UCCIEIyEeMbIMU BEIIMYMHAMHU, OOBSICHEHHWE TMOJYYEHHBIX PE3yJIbTAaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHHUE JIeNIaTh BHIBOJBI Ha
OCHOBaHUU TOJTYYCHHBIX PE3yIbTATOB;

YMEHHE BBIJICIATH CYNIECTBEHHBIC MPU3HAKH CTPOSHUSI OMOIOTUYECKUX OOBEKTOB:
BUJIOB, TOMYJSIUN, NPOAYLEHTOB, KOHCYMEHTOB, PEIYILEHTOB, OHOTEOIICHO30B U
HKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEICTBEHHON M3MEHYMBOCTH, €CTECTBEHHOIO
0oTOOpa, BUA000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPTraHU3MOB, TEUCTBUS YKOJIOTUYECKUX
(GakTOpoB Ha OpraHU3MbI, MEPEHOCa BEIIECTB M IMOTOKA SHEPTUU B IKOCHUCTEMAX,
AHTPOTOTCHHBIX U3MEHEHHUH B 9KOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOPOTA BEILIECTB U
OMOreoXMMHUYECKHUX ITUKIIOB B Onocdepe;

YMEHHE TPUMEHSTh I[OJyYEHHBIE 3HAHUS I OOBACHEHUS OHOJOTHYECKHX
MPOLIECCOB U SIBJICHUH, JUIsl IPUHATUS IPAKTUYECKUX PEIICHUI B MOBCEIHEBHON KU3HU
C LIETBI0 00ecreyeHus: 0€30MaCHOCTH CBOETO 3/I0POBbS U 3JI0POBBS OKPYKAIOIINX JIFOIEH,
coOJIIOJICHUsT HOPM TPaMOTHOTO TIOBEJIEHHS B OKpYyXKarouled NpUpOAHON cpene,
MOHUMaHNE HeOOXOUMOCTH UCIIOJIb30BAHUS TOCTIKEHUH COBPEMEHHOM OMOIOTHU ISt
palMOHAIBHOTO MPUPOIOTIOIB30BAHMS;

YMEHHE peliaTh JJIEMEHTapHbIE OMOJOTHYECKHE 3aJa4d, COCTAaBISTH CXEMBI
NepeHoca BEIeCTB U IHEPTUH B IKOCUCTEMax (LIeTH MUTaHuUs);

YMEHHE BBINOIHATH J1a00paTOPHBIE M MPAKTUYECKHE pabOThI, COOMI0NATh MpaBuiIa
npu paboTe ¢ yueOHBIM U JTab0opaTOPHBIM 000PYA0BaHUEM;

YMEHHE  KPUTHYECKHM  OLEHUBAaTh U  HHTEPIPETHPOBaTh  HMH(POPMALIHIO
OMOJIOTMUYECKOT0 COJEpXKaHMs, BKIIIOYAIOIIYIO MCEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX
UCTOYHHUKOB (Cpe/icTBa MaccOBOM HH(OpMAIMU, HAYYHO-TIOMYJSPHBIE MaTEpHAIb),
paccMaTpuBaTh Ir100adbHbBIE HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH
M0 OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHbIE COOOIEeHHUs, 00001as
OMoNorHuecKy0 WHGOPMAIUIO U3 HECKOJBKHUX UCTOYHUKOB, TPAMOTHO HCIOJIB30BaTh
NOHSATUNHBIN anmnapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue
Ne KonnuecTBO n OcHOBHBIE BUIBI JIEITEILHOCTHA
OorpaMMHOE COepKaHuEe
/o pas3icyioB U TEM 4acoB porp p 00y YaroIMXCsI

y4eOHOro npeamera

Tema 1. buoJiorusi Kak HaykKa

1.1

buonorusa B cucreme
HAYK

buonorus kak Hayka. CBsi3u Ouoioruu

¢ 00I1I€CTBEHHBIMU, TEXHUYECKUMU U
JPYTUMH €CTECTBEHHBIMU HaYKaMH,
dbunocoduei, peauruei, STUKOMH,
ACTETUKOMN U TIpaBoM. Posb 6uonoruun

B (JOpMHUPOBAHUHU COBPEMEHHON HAyIHOM
KapTuHbI Mupa. Cuctema OMOJIOTUYECKUX
HayK.

Hemoncmpavyuu:

Hopmpemuwi: Y. lapBun, I'. Menuens,
H. K. Konsnos, /[x. YoTcoH u @.
Kpuk. Tabnuyer u cxemor: «MeTobl
MO3HAHUS

YKABOW NMPUPOIBI»

PackpsiBaTh cosiep;kaHue TEPMUHOB U
MOHSATUI: HAYYHOE MUPOBO33PEHHUE,
Hay4dHas KapTUHA MUPA, HAYYHBIN METOJ,
TUIIOTE3a, TEOPHUSL, METOBI
HCCIIEJOBAHMUSL.

XapakTepu3oBaTh OUOJIOTHIO KaK HAYyKYy,
€€ MECTO U POJIb CPEAU APYTHUX
€CTECTBEHHBIX HayK. [lepeuncnsats
paziensl OMOJIOTHH B COOTBETCTBUE

¢ 00bEKTaMH U3y4YCHUSI.

HaspiBaTh BaxkHEMIIME OTpaACIU
OMOJIOTMYECKUX 3HAHUI M 3a1a4H,
crosiue nepes ouonorueit XXI

B.




1.2

MeTo1bpl MO3HAHUS
YKUBOM IIPUPOIBI

Metoabl MO3HAHUS KUBOU ITPUPOIBI
(HaOroZIeHNE, SKCIEPUMEHT, OITUCAHHE,
U3MepeHue, KiaccupuKaus,
MOJEIUPOBAHUE, CTATUCTHYECKAS
00paboTKa JTaHHBIX ).

Hemoncmpavyuu:

PackpriBaTh conepxaHue TEPMUHOB U
MOHSATUIN: HAYYHBI METO]I, METOIbI
HUCCIeIOBaHMS.

XapaxkTepu3oBaTh OCHOBHBIE METO/IbI
MMO3HAHUS KUBOU MPUPOBI: HAOIIOAEHNUE,
AKCIIEPUMEHT, ONUCAHUE, U3MEPEHNUE,




Tabnuywl u cxemol.: «MeTOIBI TTO3HAHUS
KUABOU IPUPOABI».

Jlabopamopnsie u npakmuueckue
pabomul:

[IpakTrueckas padora Ne 1.
«Mcnonb30BaHue pa3IUYHBIX METOJIOB
MIPU U3YUYEHUH OMOJIOTUYECKUX
00BEKTOBY

KJaccuukaiys, MoIeIMpOBaHuE,
CTaTUCTUYECKass 00paboTKa TaHHBIX

HUtoro uacos mo reme

2

Tema 2. JKuBble cUCTEMbI M MX OPTraHU3AIUA

2.1

buonornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YUYEHUE

1

JKusbie cuctembl (OMOCUCTEMBI) KaK
npeaMeT U3ydeHus: OMOJIOTHH.
OTauyme KUBBIX CUCTEM

OT HEOPTaHUYECKOU MMPUPOIBI.
CBoiicTBa OMOCHUCTEM H HX
pa3zHooOpasue.

YpoBHU OpraHu3aiuy OMOCUCTEM:
MOJIEKYJISIPHBIN, OpTaHOUHO-
KJIE€TOYHBIH,

OpraHU3MEHHBIH,
MOMYJISIITUOHHO-BUIOBOM,
HKOCUCTEMHBIHN (OMO-T€OIEHOTUYECKUH),
ounocdepHbIit.

Hayku, nzyyatoiye OUOCUCTEMBI
Ha Pa3HBIX YPOBHIX OpraHU3aIUu.
Hemoncmpayuu:

Tabnuysr u cxemol: «OCHOBHEIC

PackpsiBaTh cosiep;kaHue TEPMUHOB U
MMOHSTHI: CUCTeMa, OMOJIOTHYECKas
CHUCTEMA, BJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA )KUBBIX CUCTEM,
0OMEH BEIeCTB, Pa3MHOXEHUE, POCT,
pa3BUTHUE, HACIIEACTBEHHOCTb,
W3MEHYHMBOCTb, PA3APa)KUMOCTb,
JHEPro3aBUCUMOCTb, YPOBHU
OpraHHU3alluM XU3HU (OMOCUCTEM).
XapaKTepu30BaTh IPUHIUIIBI
OpraHu3aIlii OUOCUCTEM: OTKPBITOCTD,
BBICOKAS YIIOPSIAOYEHHOCTb,
CaMOpETYJISLNS, UEPAPXUYHOCTD.
[lepeuncisaTh yHUBEpCAIbHBIE CBOMCTBA
KUBOTO: €AUHCTBO XUMUYECKOTO
COCTaBa, Pa3Apa)KUMOCTb, IBUKECHHUE,
rOMEeO0CTa3, POCT U Pa3BUTHE,




MIPU3HAKYU )KU3HW», « Y POBHU




OpraHU3alUH KUBOUIIPUPOIBL.
Mogens monexkynsl JJHK

HACJIEJICTBEHHOCTh, U3MEHYUBOCTb,
ABOTIONHS (TIPUCTIOCOOJICHHE

K U3MEHSIOLIUMCS YCIIOBUSIM).
[TpuBOAUTH IPUMEPHI OMOCUCTEM
Pa3HOT0 YPOBHS OPraHU3ALNU U
CpaBHUBATh NPOSBICHUS CBOICTB
’KHUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE MPOIIECCHI,
MpoTeKarolue B OnocucTeMax:
0OMEH BEILIECTB U MPEBpAIICHUE
SHEPrUH, CAMOBOCIIPOU3BEICHHE,
CaMOPETYJISIHNS, Pa3BUTHE.
Coburonats mpaBmiia OEpPesKHOTO
OTHOIICHHS K KUBOU TPUPOIE

Hroro yacoB 11o TemMe

1

Tema 3. XumMuuyecknil COCTaB U CTPOEHHE

KJIETKH

3.1

XUMHYECKUN COCTaB
KkieTku. Boga n
MHHEPAITBHBIE COJIU

1

XHUMHYECKUMN COCTaB KICTKH.
XHUMHUYECKHE DJIIEMEHTHI:
MAaKpO3JIEMEHTBI, MUKPOJJIEMEHTHI.
Bopaa u muHepanbHbIE BENIECTBA.
DYHKIMU BOJIbl U MUHEPAIBHBIX
BelecTB B kieTke. [logaepxxanue
OCMOTHYECKOro OajaHca.
Hemoncmpayuu:

Juaepammul.: «Pactpenenenue
XUMUYECKUX JIEMEHTOB B HEKUBOU
npupoe», «Pacrpenenenne XuMUIeCKUX

PackppiBaTh cojiepskaHne TEPMUHOB

Y TIOHSTUH: AIIEMEHTHI-OMOTEHBI,
MaKpORJIEMEHTBI, MUKPOAJIEMEHTHI;
MHUHEpaIbHbIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JUTIOJb, BOJOPOIHBIC CBSI3H;
ruApo@rIbHbBIE U THIPOGOOHBIC
BEIIIECTBA.

Jloka3bIBaTh €IMHCTBO 3JICMEHTHOTO
COCTaBa KaK OJTHO U3 CBOMCTB >KHBOTO.
Pacnipenensith XUMHUECKHE SJIEMEHTBI
10 TPYIIIIaM B 3aBUCHUMOCTH




AJIEMEHTOB B JKUBOU IIPUPOILY.
Tabauyvt u cxemwi: «Ilepuogudeckas
Ta0JINIIAa XUMHUYECKHUX DJIEMEHTOBY,
«CTpOEHNEMOTIEKYJIBI BOJIBD)

OT KOJIMYECTBEHHOT'O MPE/ICTABUTEIBCTBA
B OpraHU3Me; XapaKTepu30BaTh POJib
OTJIENBHBIX PJIEMEHTOB.

BbISBIATH CBSI3b MEXKY COCTABOM,

CTPOECHHUEM MOJIEKYJIbI XUMUYECKOTO
COCIMHEHMS M €T0 (PYHKITUSIMHU B KJIIETKE

3.2 | benku. CoctaB u benku. CoctaB u cTpoeHue O6eIKoB. PackpriBath copepxaHie TEPMUHOB U
CTpOEHHUE OENKOB AMUHOKHUCIIOTBl — MOHOMEPHI OEIKOB. HOHATUN: OEJIKH, TOJIUMEPBI, MOHOMEPHI,
HezameHnumbie 1 3aMeHUMBIE aMUHOKHCIIOTBI, IENTHHAS CBS3b,
AMUHOKHCIIOTB. AMMHOKHCIIOTHBIH MOJIUTIENITH/T, ACHATYPALIUS.
COCTaB. YPOBHU CTPYKTYpBI OEIKOBOM XapakTepru30BaTh OENKH KaK Kiacc
MOJIEKYJIBI (TIEpBUYHAsI, BTOPHYHAS, OpPTaHMYECKUX COCIMHECHHIA;
TPETUYHAs U YETBEPTUYHAS CTPYKTYpPa). | KIACCH(PHUIUPOBATH MX TI0 CTPOCHUIO
XUMHUYECKHE CBOWCTBA OEIIKOB. (rnoOynsipHbIe U GUOPHILISIPHBIE OENIKK),
buonornueckue ¢pyHKIUU OETKOB. MEPEUYUCIISITh U XapaKTePU30BaTh
Hemoncmpavuu: bynKimn Gerros
Tabnuywvl u cxemol: «CTpoeHue
MOJIEKYJIbI O€IKa».
Obopyoosanue: CBETOBOW MUKPOCKOTI,
MHUKpPOIIpenaparhl
3.3 | depMeHTHI — depMeHTHI — OUOJIOTHYECKHE PackpeiBath copepxaHie TEPMHUHOB U
OHOJIOTNYECKUe KaTaJIM3aTOPBI. MOHATUHI: (PEPMEHTHI, AKTUBHBIN LIEHTP,
KaTaJan3aToOphl Crpoenue epMeHTa: aKTUBHBIN [IEHTP, | CyOCTpaTHas CelU(UIHOCTS,

cybcTparHasi cielu(puIHOCTb.
KodepmenTsl. BuramuHsi.
Otnmnuus GpepMeHTOB

OT HEOPTaHUYECKHUX KaTalu3aTOPOB.

KO(EPMEHTHI, OCIKU-aKTUBATOPHI U
OEJIKU-UHTMOUTOPBI.

VYka3bIBaTh OTIUYHS (PEPMEHTOB

OT HEOPraHUYECKUX KaTaJIn3aTOPOB.




Hemoncmpavyuu:

Tabauyel u cxemvi: «CTpoeHue
dbepMeHTay.

Obopyodosanue.: 000pya0BaHUE
JUIsL TIpOBEJICHUs HAOJII0ICHUH,
U3MEPEHUH, DKCIIEPUMEHTOB.
Jlabopamopnsie u npaxmuyeckue
paobomoi:

JlabopaTtopnas pabota Ne 1. «3yuenne
KaTaJUTUYECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEPE aMUIIa3bI
WJIM KaTajas3bl)»

OOBICHATH POJIH (hEPMEHTOB

B (DYHKITMOHUPOBAHUHM KUBBIX CUCTEM,
B [IPOMBIILIJIEHHOCTH, B MEJIUIIMHE,
B NOBCEIHEBHOM KM3HU YEJIOBEKa

3.4

YraeBoapl. JInnuael

YTneBoabl: MOHOCaxapu bl (TJII0K03a,
prb03a U 1e30KCUpr003a), AUcaxapuiabl
(caxapo3a, JIaKT03a) 1 MoIHcaxapuibl
(KpaxmaJ, TIIMKOreH, LEeJTI0J103a).
buonornueckue GyHKIIUN yTIIEBOAOB.
JIMnuabl: TPUTIIULEPHUIBI,
(dbocdonunubl, CTEPOUIBIL.

['uapodunsHO-THIPOPOOHBIE CBOMCTRA.

buonornyeckue QyHKIMM JTATIHIOB.
CpaBHEHHE YTIIEBOJIOB, OCTIKOB H
JIAMUIOB KaK UICTOYHUKOB SHEPTUU.
Hemoncmpavuu:

Tabnuywl u cxemol.: «YTICBOIBI,

«JInouaey.
Obopyoosarnue: 000pyI0BaHNE

PackppiBaTh copepkaHue TEPMUHOB H
MOHATHUI: YTIIEBOIBI, MOHOCAXAPHIBI,
JUcCaxapuIbl, MMOIMCcCaxapuabl, TIIFOK03a,
pubo03a, 1e30kcupudo03a, caxaposa,
JAKTO3a, MaJbT03a, UEIUTI0JI03a
(kmeTyaTka), Kpaxmall, TIIMKOT€H;
JIUTUJIBL, TPUTTULEPUIBI (KUPBI, Macya),
dbochomunuIbl, CTEPOUIHI.
XapakTepru30BaTh YIJIEBOIbI, TUTTHIBI
KaK KJIACCOPTaHUYECKUX COCTUHEHUN.
KnaccudummpoBath yrieBoabl U TUTTHIBI
0 CTPOCHUIO; MEPEUUCIIATh PYHKIIUU
YTJIEBOJIOB U JIUTTUIOB.

CxemaTtu4ecku u300paxkaTb CTPOCHUE
MOJIEKYJI YTJI€BOIOB, JTUITHIOB




JUIS1 TIPOBEJICHUS HAOJIIOICHUH,

I/IBMepCHI/If/'I, IQKCIICPUMCHTOB

3.5 | HykneuHossie Hyxnennossie kucnotsl: JIHKu PHK. PackpeiBaTh conepkaHue TEPMUHOB U
KUCIOTHL. AT Hyxeornibl — MOHOMEpPBI MOHATUH: J€30KCUPUOOHYKIEUHOBAS
HYKJIEMHOBBIX KUCJIOT. CTpPOCHUE U kucnota (JHK), pubonyknennonas
¢byukiuu JIHK. Ctpoenue u GpyHkuu kuciora (PHK), nykneorun,
PHK. AT®: crpoenue u pyHKIHH. MOJIMHYKJIEOTUIHAS LETTh
Jemoncmpayuu: (OJIMHYKJIEOTHT), KOMILIEMEHTAPHOCT,
Hopmpemuwi: [Ix. Yorcon, ®. Kpuk, ¢bynkuuu [IHK (xpanenne u nepegava
M. Yunkunc, P. ®paHkinuH. HACJIEJCTBEHHOW MH(POPMAIINH); BUJIBI
Tabauysl u cxemol: PHK (undopmanvonHnas, TpaHCOpTHAs,
«Hyxkneunossie kucnotsl; JJHK», pubocomanbHas); ageHo3uHTpudocdar
«buocunres 6enka», «CTpoeHue (AT®), makpospruueckas CBs3b.
MoJieKkyJibl ATD». XapakTepu3upoBaTh HYKJIECHHOBBIE
Obopydosanue: CBETOBOH MUKPOCKOTL, KHCJIOTBI KAK XMMHYECKHE COEUHEHHS
MHUKpOTIperapaThl ¥ HOCUTEJIU HACJIECTBEHHON
uH(pOpMaIUu.
OTtMeuaTh OCOOEHHOCTH CTPOCHUS
MOJIEKYJT HyKIeMHOBBIX KucaoT ([JIHK,
PHK) u ATO.
CxemaTtnuecku n300paxaTh CTPOCHHE
HYKJIEOTUJIOB, MOJIEKYJ HYKJIEUHOBBIX
kuciaot, ATD
3.6 | Uctopus u meTo bl [uTonorus — HayKa O KJIETKE. PackpriBaTh conepxanue TEpPMUHOB U

U3YYEHUS KIIETKH.
Kierounas teopus

Knerounas teopust — mpumep
B3aMMOJCHCTBUS UJIeH U (PaKTOB
B HAY4YHOM IIO3HAHHUH.

ITOHSATHI: KJIETKA, [IUTOJIOTHUS;
PACKpBIBATh CONEPKAHUE MOJIOKEHUN
KJIETOYHOM TEOPUH.




Metobl U3y4eHus KIETKH.
Hemoncmpavyuu:

Tlopmpemur:

A. Jleenryk, P. I'yk, T. IlIBaHH,

M. lnewnpnen, K. bap, P. Bupxos.
Obopyoosanue: CBETOBOW MUKPOCKOII,
MUKPOIIpEnapaThbl pAaCTUTEIbHBIX,
YKUBOTHBIX MOAKTEPHUATbHBIX KJIETOK;
PUCYHKHU C MUKpOpoTOrpagusimMu
KJIETOK, MOJTyYEHHBIE C TTOMOIIIBIO

CBCTOBOI'0 M 3JICKTPOHHOI'O MHUKPOCKOIIA

[lepeuncnaTh u XxapakTepru30BaTh
OCHOBHBIE€ METO/Ibl U3YUYEHUS KIIETKH:
(IpUTOTOBJICHNE CPE30B,

OKpalInBaHUe, MUKPOCKOITMPOBAHHE,
IEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHKE
KJIETOK U TKAHEH )

3.7

Kierka

KakK IICJIOCTHAasA
JKHuBasjg CuCTEMa

KiteTka kak 1enocTHas )KruBasi CUCTEMA.
OO0111e MPU3HAKY KIETOK: 3aMKHYTast
HapyxHasi MemOpana, mojekyibl JIHK
KaK T€HETUYECKHUH ammnapar, CucTeMa
cuHTe3a Oenka. Tumsl KIeToK:
IYKApUOTUYECKAS Y IIPOKAPUOTUYECKAS.

Oco0eHHOCTH CTPOEHUS
MMPOKAPUOTUYECKOMN KIIETKH.

Krnerounas crenka 6akrepuit. CTpoenme
AYKapUOTUYECKOU KIeTKH. OCHOBHBIE
OTJIMYUS PACTUTEIbHOU, )KUBOTHOU U
rpubHO KiIeTku. [ToBepXHOCTHBIE
CTPYKTYpPbI — KJIETOYHAsI CTEHKA,
TIIMKOKAJIHMKC, UX (PYHKITUH.
[1nazmaruyeckas MemOpaHa, ee CBOICTBa
U QYHKLHUU.

PackpbiBaTh copepkaHue TEPMUHOB U
NOHSTUH: KIETKU (PyKaprUOTUYECKas,
MPOKAPUOTUYECKAs ), TNTa3MaTHIEeCKas
MeMOpaHa (11a3MalieMMa), TIIMKOKAJIMKC,
TPAHCIOPT BEIIECTB (MTaCCUBHBIM,
aKTUBHBIN), 3HAOLIUTO3 ((harouTos,
MUHOILIUTO3), K30IUTO3, KIETOYHAs
CTCHKA, HYKJICOU].

CpaBHUBaTh MEXIy COOOM

AYKapUOTUYECKUE U TPOKAPUOTUUECKHE
KJIETKU; OTMEUYaTh CXOJCTBO U pa3anyus
B CTPOEHHUHU KJIETOK OaKTepui,
KUBOTHBIX, PACTEHUI U rpUOOB




Hemoncmpavyuu:

Ilopmpemur: A. JleBenryk, P. I'yk,

T. llIBann, M. neiinen, K. bap,

P. Bupxos.

Tabauyvt u cxemvi: «CTpoeHUe
AYKAPUOTUYECKOMN KIIETKN», « CTpOoeHUE
JKUBOTHOU KJIETKN», « CTpoeHHE
pacTUTeNbHOM KIeTKn», «CTpoeHue
MPOKAPUOTUUYECKOU KIICTKUY.
Obopyoosanue: CBETOBOW MUKPOCKOTI,
MUKPOIIPENapaThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK

3.8

Crpoenue

IYKAPHUOTUYECKOMN
KJIETKH

[{uTornasma u ee OpraHoU/IbI.
OnpnomeMOpaHHbBIE OPTaHOU bl KJIETKU:
OIIC, annapat ['onb1Ku, TU30COMBI.
[TomyaBTOHOMHBIE OpPTraHOUIbI KJIETKHU:
MUTOXOHAPUH, TIACTHU/IBI.
[IpoucxoxieHre MUTOXOHIPUHN U
mwractua. Buasimiactu.
HemeMOpaHnHbIE OpraHOUABI KJIETKHU:
pUOOCOMBI, KIIETOUHBIN IIEHTP,
LIEHTPHUOJIN, PECHUYKH, KTyTUKH.
DyYHKIIMA OPraHOU]IOB KJIETKHU.
Bxirouenus.

Snpo — peryasaTOpHBIN LIEHTP KIIETKH.
Crpoenue sapa: saepHas 000J104Ka,
KapuoIia3sma, XpOMaTHH, sIAPBILIKO.

PackpbiBaTh copep:kaHue TEPMUHOB U
MOHATHH: IUTOTUIa3Ma, OPTAHOU/IBI,
sHorIa3Marudeckas cethb (J11C),
anmapat [ 0JIbJIKH, JIM30COMBI, BaKyOJIb,
MUTOXOHJIPHUH, THIACTUBI (XJIOPOTLIIACTHI,
XPOMOILJIACTHI, JICHKOIJIACTHI),
puOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN
1EeHTp (IIEHTPOCOMA), PECHUYKH,
KTYTUKH, BKIIOYCHUS, SAPO, siAepHas
000104YKa, KapuoIuIa3Ma, XpoMaTHH,
STIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE FYKAPUOTUUECKOU
KJIETKU 10 U300pa’KEHUsIM U

Ha MUKpOIIpernapaTax;
KJIaCCU(UIIMPOBATH OPTaHOUIBI




Xpomocomsl. TpaHCIIOPT BELIECTB
B KIIETKE.
Hemoncmpavuu:

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

Tabauyel u cxemor: «CTpoeHUE

DYKaApPUOTHUECKOU KIETKI», «CTpoeHHE
YKUBOTHOM KJIETKN», «CTpoeHue
pacTUTENBHOU KIIETKN», «CTpoeHHe
MIPOKAPUOTUYECKON KICTKI,
«CTpoeHue anpa KIeTKu».
Obopyodosanue. CBETOBOW MUKPOCKOII,
MUKpOIPENapaThl paCTUTENbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnvie u npakmuuecxkue
pabomul:

JlaGoparopHas padota Ne 2. «M3yueHue

CTPOCHUS KIICTOK paCTeHHﬁ, JKHUBOTHBIX U

OaxTepuil moJ MUKPOCKOTIOM Ha TOTOBBIX
MUKpOTIpEnapaTax U uX OMUCAHUE)

B 3aBUCUMOCTH OT OCOOEHHOCTEH nX
CTpoeHus (0IHOMEMOpaHHBIE,
IByMeMOpaHHbIE, HEMEMOpPAHHBIE);
OMKCHIBATH PYHKIIUU KAKIOTO
OpraHoHu/ia B KJIETKE.
XapakTepu3oBaTh KIETOYHOE SJIpO KaK
MECTO XpaHeHHUsl, nepenayu (yaBOeHUe
XpPOMOCOM) U pean3aiu
(TpaHCKpUIIIHS) HACIEACTBEHHOM
uH(GOPMAITUH KIETKH.

[lepeyucnsiTh U ONMKUCHIBATH KOMIIOHEHTBI
saapa 1 ux QyHKIUH;

CxeMaTUyHO U300pakaTh CTPOCHUE
PACTUTEIBLHOU U ) KUBOTHOM KJIETKHU.
OOBICHATH OMOJIOTMUECKOE 3HAUCHUE
TPAHCIIOPTa BELIECTB B KIIETKE

HWroro yacoB 1o teme 8

Tema 4. /KuzHeaeaTeJJbHOCTh KJICTKH




4.1

OOMEeH BEIIECTB.
IInacTuyeckui
ooMeH. DOTOCHHTE3.
XeMOCHHTE3

OOMEH BeILEeCTB, UM METa00IH3M.
Accumuisauus (MIACTUYECKUIT OOMEH)
U TUCCUMUIISIHUS (IHEPTreTUISCKUN
O0OMEH) — JIB€ CTOPOHBI €IMHOTO

PackpriBaTh copepkaHue TEPMUHOB H
MOHSATUI: OOMEH BEIIECTB U
MpeBpaIleHUE SHEPTHH (METa00IU3M),
ACCUMUJISIMS, TUTACTHYECKUI OOMEH,




npouecca merabonusma. Ponb 3akoHOB
COXpPaHEHHs BEUIECTBA U SHEPTUU

B IOHMMaHUU MeTabonau3ma. Tumbl
oOMeHa BelIeCTB: aBTOTPO(HBIN U
rereporpodusiii. Ponb pepmeHToB

B 0OMEHE BEIIECTB U MPEBpPALICHUU
JHepruu B Kiretke. orocuHTes.
CaetoBast 1 TeMHOBasI (pa3bl
dorocunTesa. Peakiuu ¢porocunTesa.
O¢ddexTuBHOCTH POTOCUHTESA.
3navyenue poTrocuHTe3a IS )KU3HU

Ha 3emie. BiusHue yCcioBUM Cpenbl
Ha ()OTOCHHTE3 U CIIOCOOBI TTOBBIIICHHUS
€r0 MPOYKTUBHOCTHU Y KYJIbTYPHBIX
pacTeHUN.

XeMoCcuHTE3. XEMOCUHTE3UPYIOLLINE
OakTepuu. 3HaYCHUE XEMOCHUHTE3a

JUTS )KM3HU Ha 3emuie.
Hemoncmpayuu:

lopmpemuwi: K. A. Tumupszes.
Tabauysl u cxemol: «XITOPOILIACTY,
«DoTocuHTE3»

JTUCCUMUJISIINS, YHEPTETUIECKUN 0OMEH,
dhoTocunTe3, GOTONIN3,
dhochopunupoBanue, NepeHOCUUK
IPOTOHOB, XEMOCHHTE3.

OmnuceiBaTh (HOTOCHUHTE3, IPOLIECCHI,
MPOTEKAOIIME B CBETOBOM U TEMHOBOU
daze.

BBISBIATH MPUYUHHO-CIIEJICTBEHHBIC
CBSI3M MEXK]Ty TIOTJIONICHUEM COTHEUHOMN
SHEPTUU XJIOPOPHILIIOM ¥ CHHTE30M
Mosekya ATO.

CpaBHUBaTh UCXOJIHBIC BEIIECTBA,
KOHEYHBIE MPOIYKTHI U YCIOBUS
MIPOTEKAHUS PEAKIINN CBETOBOM U
TeMHOBOM (a3bl POTOCUHTE3A;
CpaBHuBaTh GOTOCUHTE3 U XEMOCUHTES3.
OnenuBath 3HaYCHUE (OTOCHHTE3A H
XEMOCHHTE3a IS )KU3HHU Ha 3eMIIe

4.2

DHEPreTUYeCcKuit
obmeH

DHepreTuyecKuii 0OMEH B KIIETKE.
Pacmerienue BemecTs, BbIJICIICHUE U
aKKyMYJIMPOBaHHUE SHEPTHUH B KJICTKE.
Drarbl SHEPreTHIECKOro 0OMeHa.
['mukonu3. bposkeHUEH €To BUIBI.

PackpsiBaTh coziep;xaHue TEpPMUHOB U
MOHSITUI: YHEPreTUIECKU 0OMEH,
TJIMKOJIN3, MOJIOYHOKHUCIIOE OpOKEeHUE,
CIUPTOBOE OpOXKEHUE, OUOJIOTUYECKOE
OKHCJIEHUE, KJIETOYHOE JIbIXaHue,




Kucnopoanoe okucienue, wim

KJIETOYHOE AbIXxaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IhHEKTUBHOCTh
HYHEPreTUYECcKOro oOMeHa.
Hemoncmpayuu:

Tabauyvt u cxemvi: « TUTIBIIATAHUS,
«Metabonmm3m», « MUTOXOHIPHS,
«JHepreTUYecKuii 0OMeH»

JTUCCUMIIISISA, (PEpMEHT.

XapakTepuszoBaTh OOMEH BEUIECTB U
MpeBpalleHne SHepTun (MeTaboIInu3M)
KaK OJTHO MX CBOWCTB YKHUBOTO.
[Tepeuncnsath 0COOEHHOCTH
MJIACTUYECKOTO M SHEPTETHIECKOTO
oOMEHa B KJIETKE; yCTAHABIMBATH
B3aMMOCBSI3b MEXKTy HUMHU.

Paznmmuathk Tkl 0OMeHa BEIecTB

B KJIETKE: aBTOTPO(MHBIN U
reTepoTPOQPHBIN.

OnuceIBaTh ATAIbl SHEPTETUYECKOTO
oOMeHa (MOATOTOBUTENIbHBIH,
OECKHUCIIOPOTHBIN, KUCTIOPOTHBIN)

U CPaBHUBATh UX MEX]y COOOM.
XapaKTepu30BaTh pPEaKINK IITUKOIH3a,
OpOIKeHMsI, KJIETOYHOTO JIbIXaHUS;
BBISIBIISITH IPUIMHHO-CJICACTBEHHBIC
CBSI3U MY TJIMKOJIN30M, KJIETOYHBIM
JIBIXaHUEM U CHHTE30M MosieKyl ATO.
CpaBHuBath 3PHEKTUBHOCTH
OCCKHCIIOPOTHOTO U KHCIOPOIHOTO

OTaIlIOB

4.3

buocunres 6enka

Peakuun MaTpu4HOTO CUHTE3A.
I'enernueckas nadopmanus u JJHK.
Peanuzanus reneTnueckon
uH(pOpMaIK B KIETKE.

PackpbiBaTh copiepKaHue TEPMUHOB
1 MOHATUH: T€H, TeHETUYECKUH KOJI,
MaTPUYHBIN CUHTE3, TPAHCKPUIIIHA,
TPAHCHSALMS, KOJOH, aHTUKOJIOH,




['eneTnyeckuii KoJ MEro CBOMCTBA.
TpaHCKpUMIUSA — MATPUYHBINA CUHTE3
PHK. Tpancnsius — 6uocunTe3 Oenka.
Oranel Tpanchaiuu. KonupoBanue
aMUHOKHCIO0T. Posib pubocomB
OMocuHTE3€e OeJIKa.

Hemoncmpayuu:

Ilopmpemuwi: H.K. Konbp1os.

Tabauyer u cxemwvr: «Ctpoenue [JTHK»,
«CtpoeHue u GyHKIIMOHUPOBAHUE TCHAY,
«Cunre3 6enkay, «Permmukanms JTHK»,
«['eneTHYECKUM KO .

Obopyoosanue.: MOJIEIIN- allIIAKAIIAN
«¥Y nBoenne JIHK u Tpanckpunums»,
«buocunres Oenka»

pubocoma, IieHTpaIbHas J0TMa,
MOJIEKYJIIpHasi OMOJIOTHSI.

OnpenensiTe CBOMCTBAa FEHETUYECKOTO
Koja (TPUILIETHOCTb, OTHO3HAYHOCTD,
BBIPOKJACHHOCTh, YHUBEPCAIBHOCTb,
HENEPEKPHIBAEMOCTb, HETIPEPHIBHOCTB ).
OrnuchIBaTh ATAIlbl peaiu3aluu
HACJIEJCTBEHHOW MH(POpPMALIUU B KIIETKE.
CpaBHUBATh PEAKIIUA MATPUYHOTO
cunte3a mosekyia PHK u Oenka B kieTke

4.4

Hexnerounsie
(hOPMBI )KU3HU —
BUPYCHI

Hexknerounsie GOpMbI KU3HH — BUPYCHI.

Hcropust OTKpBITHS BUPYCOB

(. H. ViBanoBckwit). OcobeHHOCTH
CTPOCHUS U KU3HEHHOTO LIUKJIA BUPYCOB.
bakrepuodaru. bone3nu pacrenuit,
JKABOTHBIX U YEJIOBEKA, BHI3bIBAEMBIE
BUpycamu. Bupyc ummyHoznepuuura

yenoseka (BY) — Bo30yautens CITN a.

OOpaTtHasi TpaHCKPUIIITUS, peBepTas3a 1
uHTerpasa. [Ipodunakruka
pactpoCTpaHEHUSI BUPYCHBIX
3a00sIeBaHUH.

PackpeiBaTh copepxkaHie TEPMUHOB U
HOHATUIN: BUPYC, BUPYCOJIOTHS, KAIICU]I,
O0akTepuodar, BUpyc UMMyHOAe(PULIUTA
yesioBeka (BY), oHKOreHHbIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOUHYIO (POPMY JKU3HU;
OCOOEHHOCTH CTPOEHUS U
AKU3ZHENIEATEIIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN [IUKI BUPYCOB
UMMYHOAE(PUIINTA YEJIIOBEKa; pa3inyaTh
Ha pucynkax BTM ((Bupyc Tabaunoit
Mo3aukH), 6akrepuodar, BUY.




Hemoncmpavyuu:

llopmpemur: 1. . VIBaHOBCKUI.
Tabauyvt u cxemvi: «Bupycob»,
«bakrepuodarm»; «Crpoenue u
*KU3HeHHbIN nukn Bupyca CIIM/a,
0aktepuodara.

Obopyoosanue: MOAENb CTPYKTYPbI
JAHK; marauTHas Moaelb-alIIMKaLus
«CTpoeHHe KIETKN

O060CHOBBIBATH U COOJTIO/IATh MEPHI
npoQUIAKTUKN pacpOCTpaHEHUS
BUPYCHBIX 3200JICBaAHUI
(peciupaTopHbIe, KeTyT0IHO-
KHIIICUYHbIC, KJICIIEBOU dHIIEDaIUT,
BUY-undexims)

Hroro yacoB 1o teme 6

Tema S. PazMHOKeHHe M HHAMBHUAYAIbHOE Pa3BUTHE OPraHU3MOB

5.1 | XKusHeHHBIN UK 1
KJIETKU. [lesienue
KJIeTKH. MuTO3

KieTouHbIN UK, WIN >KU3HESHHBIN ITHUKII
kietku. MaTepdasza u MuTO3.
[Iporiecchl, mpoTekarolire B uHTepdase.
Permukanus — peakuusi MATPUYHOTO
cunresa JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBIN HAOOP — KAPUOTHII.
JIMMIonaHBIN U TallJIOUIHBINA
XPOMOCOMHBIE Ha0OPhl. XPOMATHU/IBI.
[luTonornyeckre OCHOBEI
Pa3MHOXKEHUS U UHAWBUAYATbHOTO
pa3BUTHSL OPraHU3MOB. [[eJIeHuE KIETKU
— muto3. Ctaguu muto3sa. [Ipoueccsi,
MPOUCXOASIINE HA PAa3HBIX CTAIUAX
MMTO3a. bBMOIOrHYEeCKU CMBICIT MUTO3A.
[TporpamMmmupyemas THOCIH KISTKH —
aroITo3.

PackpeiBaTh copepxkaHue TEPMUHOB U
MOHSTUHN: KIIETOYHBIN 1K, HHTep(Pa3a,
penyIUIMKALIMS, XpPOMOCOMA, KapUOTHIIL,
raruIOUHBIN, TUIIIOUIHBIN
XPOMOCOMHBIN HA0Op, XpOMATH/IbL;
MUTO3 €ro cTaauu: npodasa, metadasa,
anadasa, Tenodasa.

OnuchIBaTh KU3HEHHBIN ITUKIT KICTKH,
MEPEUYUCIIATh U XapaKTepHU30BaTh
MEePUOABI KJIETOUHOTO 1UKJIA,
CpPaBHUBATh UX MEXIY COOOM.
OnurceIBaTh CTPOEHUE XPOMOCOM,

KapUOTHUIIOB OPraHMU3MOB, CPABHUBATh
XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHUBATH CTaAUU MHUTO3A.
PaznuyaTe Ha MUKponpenaparax




Hemoncmpavyuu:

Tabnuywl u cxemot.: «KIeTOUHBIA [TUKIDY,
«Pemmkanusa JHK», «Ctpoenue
XPOMOCOMBI», « MUTO3; MarHUTHas
MOJIeTb-anIIuKaIus «JleneHrue KIeTKn»;
moaens JIHK.

Obopyodosanue. CBETOBOM MUKPOCKOM U
MuKkpornpenapat «Kapruoknnes B KiieTkax
KOpEIIKa JTyKay.

Jlabopamopuvie u npaxmuueckue
pabomul:

JlabopaTtopnas pabora Ne 3.

«HaOmnroieHre MUTO3a B KJIETKaX
KOHYHMKA KOpEIIKa JTyKa Ha TOTOBBIX
MHUKPOIpEenapaTax»

Y PUCYHKaxX CTAJIMU MUTO34.

PackpeiBaTh OHoOrHUeCKUit
CMBICIT MUTO32

5.2

Dopmbl
Pa3sMHOKEHU
s OPraHU3MOB

®opMbI pa3MHOKEHHUS OPTaHU3MOB:
OecroJioe 1 MoJIOBOE.

Busl 6ecrionioro pa3amMHOKECHHUS:
JIeJICHHE HAaIBOE U IIOYKOBAaHUE OQHO-

1 MHOTOKJICTOYHBIX, CIIOPOOOPa30BaHUE,
BEreTaTUBHOC Pa3MHOXKCHHE.
HckyccTBEHHOE KIIOHUPOBAHHE
OpraHU3MOB, €T0 3HAUCHUE
JUTSICEIIEKIIU .

ITonoBoe pasMHOXKEHUE, Er0 OTINYUS
OT OECIoJIoro.
Memoncmpayuu:

PackppiBaTh cojiep:kaHre TEPMUHOB
Y MIOHATHUN: PAa3MHOKEHHUE, KIIOH,
MIOJIOBBIC KJIETKU (TaMeThl),
SUIIEKIIeTKA, CIEPMATO30H/I, 3UT0Ta,
JIeJICHNE HaJIBOE, TOYKOBAaHUE,
cropyJisiusi, pparMeHTanus,
BEreTaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHUE, ONbLICHUE,
JIBOITHOE OIJI0JIOTBOPEHHE, MTOJIOBHIE
KeJe3bl, CCMCHHUKH, THIYHUKH,
OIUIOJIOTBOPEHUE (HAPYIKHOE,
BHYTPEHHEE).




Tabauywl u cxemwr: «Dopmbl

Pa3MHOXEHUS OpPraHU3MOBY, «/[BoliHOE
OIUIOJJOTBOPEHUE YIIBETKOBBIX
pacteHuil», «/lenenue kieTku
OakTepun», «BereraTuBHoe
pa3MHOXKEHUE pacTeHui», «CtpoeHne
MOJIOBBIX KJIETOK»

XapakTepuzoBaTb 0COOCHHOCTHU

¥ 3HA4YCHHE OECTIOJIOr0 U TOJIOBOTO
CIocOOOB pa3MHOKEHUS.

Briaenste BUABI O€cosioro
Pa3MHOXEHUS; BBISBIIATh B3aUMOCBSI3U
Mexy hopMaMu U criocodaMu
Pa3MHOXEHUS, U UX OUOTOTHIECKUM
3HAYCHHUEM.

Bnanets mpuémamu BEreTaTUBHOTO
Pa3MHOXEHUS KYJIbTYPHBIX PACTEHUHN
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBbIC KIETKU:
STUTIEKIIETKH, CIICPMAaTO30HIbI,
BBISIBJIAITH OCOOEHHOCTH

UXCTPOCHUS

5.3

Meiios

Meiios. Craguu meno3a. IIpoueccsl,
IIPOUCXOIAIINE HA CTANMUAX MENO3a.
IToBeaeHne XxpoMOCOM B MEHO3€.
Kpoccunrosep. brosiornaeckuii CMbICI
Y 3HaYCHHUE MEeNo03a.

Hemoncmpavyuu:

Tabnuywl u cxemol. «JleICHUCKICTKI,
«Menos».

Obopyoosanue: moaenb JTHK;
MarHuTHas MOJIC/Ib-alTUTUKALIUS
«JleneHue KIeTKN»

PackpwiBaTh copepkaHue TEPMUHOB U
MOHSATHUH: ME03, KOHBIOTAIH
XPOMOCOM, TIepeKpECT (KPOCCHHTOBED)
XPOMOCOM, TaMETHI.

XapakTepru30oBaTh Mei03 KakK Crocoo

KJIETOYHOI'O JEJIEHMS, OIUCHIBATh MEHO3
10 CTausIM; CPAaBHMBATh CTaJMU Mei03a
Y MUTO3AQ.

PaznuyaTh Ha pucyHKax CTaauu Meio3a;
pacKpbIBaTh OMOJIOTHYECKOE 3HAUCHUE
Meno3a




5.4

OO6pa3oBanue u
Pa3BUTHE TIOJOBBIX
KJICTOK.

["amerorenes — mporiecc 00pa3oBaHUs
MOJIOBBIX KJIETOK Y’KHBOTHBIX.
[TonoBblie kee3bl: CEMEHHUKH U

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTUI: TAMETOT€HE3, CIEPMATOT€HES,
OOT€HE3, CIIePMaTO30M 1, aKPOCoMa,

OmogoTBOpEHUE sudEnkd. OGpa3oBaHKe U PA3BUTHE AUIIEKIeTKA, OJIIPHBIEC TEIbILIA.
IIOJIOBBIXKJIETOK — FaMeT (CcrepMaTo3ou, | XapakTepru30BaTh 0COOCHHOCTH
AULIEKJIETKA) — CIIEPMATOT€HE3 U raMeToreHesa y )KUBOTHBIX U €r0 CTaIUH;
oorene3. OcOOEHHOCTH CTPOCHUS MOJIOBBIE KJIETKU KUBOTHBIX U OMHCHIBATH
SAULIEKIETOK U CIIEPMAaTO30UI0B. MIPOLIECC UX PA3ZBUTHA.
OmnonorBopenue. [lapreHorenes. CpaBHUBATh CIIEPMATOIEHE3 U OOTEHE3.
Jlemoncmpayuu: OnuceiBaTh OIUIOJOTBOPEHUE,
Tabnuyst u cxemvl: «IIpsamoen HenpsmMoe | OMOJOIHYECKOE 3HAYEHUE
pasButHe», «l'ameroreses OILTO0TBOPCHIA
y MIIEKOTIMUTAIOIINX U YEJIIOBEKA.
Obopyodosanue.: Mojiellb MeTada3zHON
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapatsl «CrnepmMaTo30Uabl
MJICKOIIMTAIONIET0», «SIMIeKIIeTKa
MJIEKOITUTAIOLLIET 0.
Jlabopamopnsie u npaxmuyeckue
paoomoi:
JlabopaTtopnas pabota Ne 4. «3yuenue
CTPOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»

5.5 | UnnuBuayanpHOE NunuBuayanbHoe pa3Buthe (OHTOreHes3). | PackpbiBaTh cojepikanre TEPMUHOB
pa3BUTHE OMOpHOHAIIBHOE Pa3BUTHE Y TIOHSITUI: OHTOT'€HE3,
OpraHu3MOB (amOpuorenes). ranbl SMOPUOHAIBHOTO | AMOPHUOTEHE3, 3Ur0Ta, IPoOJICHUE,

Pa3sBUTHUA Y ITO3BOHOYHLIX JKUBOTHBIX!

OJ1acToMepsl,




Mopya, 01acTysa, 6J1acToIelNb,




JIpoOJIeHUE, racTPyJISIns, OpraHOTEeHE3.
[TocTamOpuoHanbHOE pa3BuTHE. THITbI
MOCTAIMOPHUOHATBHOTO PA3BUTHSL:
npsiMoe, He MPSAMOe (TUIUHOTHOE).
Bnustnue cpejipl Ha pa3BUTHE
OpraHu3MOB; (PaKTOpkI, CIOCOOHBIE
BBI3BIBaTh BPOXKACHHBIE YPOJICTBA.

Pocrt n pazButue pacrennii. OHTOreHe3
LIBETKOBOT'O PACTE€HHUS: CTPOEHUE CEMEHH,
CTaJMy Pa3BUTHSL.

Hemoncmpavyuu:

Tabnuywl u cxemot: «OCHOBHBIC CTAIUH
OHTOreHe3ay, «IIpsMoe u HenpsiMoe
pa3BUTHEY, «J|BOMHOE OIUIOIOTBOPEHUE
YUBETKOBBIX PACTCHUM

racTpy’ia, HepyJia, OpraHOTeHe3;
3apOABIIIEBHIE JIUCTKHU: IKTOIEPMA,
ME30/IepMa, SHTOIEPMa;
NOoCTAIMOPUOHAIBHOE PA3BUTHE: MPSIMOE
U HenpsiMoe (JTMYMHOYHOE);
MeTaMop(o3, Meracrnopa, MUKpOCIopa,
MBUIBLIEBOE 3€PHO, CIEPMHUH,
3apOJIBIIIEBBIA MEIIOK, JBOMHOE
OIUIOI0TBOPEHUE.

Omnpenensts 3Tansl YSMOPHOHATIEHOTO
Pa3BUTHS XOPJIOBBIX HA CXEMax U
npernaparax u OMUCHIBATH MPOIIECCHI,
MIPOUCXOSIINE Ha KaXKI0M JTarle.
CpaBHUBATh NEPUOJIBI OHTOTECHE34;
psSIMOE U HeNIPAMOE (JTMYUHOYHOE)
NoCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOJIBIIIN YEeJIOBEKa U IPYTUX
XOP/IOBBIX.

OOBICHATH OMOJIOTMYECKOE 3HAUCHUE
pa3BUTHS ¢ MeTaMop(}o30M;
OTPULIATETILHOE BIMSIHUE AJIKOTOJIA,
HUKOTHUHA U JPYTUX TePATOTEHHBIX
(bakTOpOB Ha pa3BUTHE 3apOJIbIIIIA
YeJoBeKa.

OnuceIBaTh MPOIECC ABOMHOTO

OTUJIOIOTBOPEHUSI Y IIBETKOBBIX
pacTeHUM




HToro 4acoB 1o TemMe




Tema 6. HacsiencTBeHHOCTH M H3MEHYUBOCTH OPraHU3MOB

6.1 | 'eneTnka — HayKa 1 [Ipeamer u 3a7a4u TEHETUKH. PackpwiBaTh conepkaHue TEPMUHOB U

0 HACIIE/ICTBEHHOCTH Ponp nuronoruu 1 sMOpUOTIOTUH MOHSATHI: T€H, TeHOM, T€HOTHII,

1 M3MEHUMBOCTH B CTAHOBJICHUU T€HETUKU. Bkiian (heHOTHUI, XPOMOCOMBI, aJIJICIIbHBIC TCHBI
POCCHICKUX ¥ 3apPYOE€KHBIX YUCHBIX B (ayenu), roMO3UroTa, FreTePO3UroTa,
pa3BUTHE TEHETUKH. METObI TCHETUKH | JOMHHAHTHBIN MPU3HAK (T€H),
(TUOPUIOTOTUYECKHUH, pelLecCUBHBIN MTpU3HAK (I€H), YhcTas
UTOT€HETUUECKHM, MOJIEKYJISIPHO- JTUHUS, THOPU.

TeHETUYECKHUI). IIepeuncnsaTh U XxapakTepu3oBaTh
OCHOBHBIE T€HETUYECKUE MMOHSATHS. METO/Ibl TEHETUKHU: THOPUIOJIOTMYECKHA,
['eHeTnueckasi CHMBOJIMKA, [IUTOT€HETUYECKU, MOJIEKYJISIPHO-
UCIIOJIb3yeMas B CXEMaX CKPEIIMBAHUNA. | FeHETUYECKHH; JOMHUHAHTHBIC U
JHemoncmpayuu: pelecCUBHBIE TPU3HAKU PACTEHUM U
Ilopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. U. BaBunos, C. C. UeTBepukoB, ITonp30BaThCs TEHETUYECKOM
H. B. Tumogees-Pecosckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
Obopyodosanue.: MOJIEIb- ANTUIMKALIHS JUIS1 3aMUCU TEHOTUITUYECKUX CXEM
«MoHOTHOPHUIHOE CKPEIIMBAHUEY, CKpCIUBaHUS
repOapuii «['opox moceBHON

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACJIeI0BaHUS PackppiBaTh cofiep;kaHHuE TEPMUHOB

HAcJIeJ0BaHU
IIPU3HAKOB.
MonorubpuaHoe
CKpEIIUBaHNe

IIPU3HAKOB, YCTAHOBJICHHbBIC

I'. Menaenem. MoHorubpuaHoe
CKpelIMBaHue. 3aKOHETMHOO00pa3us
rHOPHUIOB MIEPBOIo MoKoJIeHus. [IpaBuiio
JOMHHHPOBAHHS. 3aKOH PacIleIICHHS
npu3HAKOB. ['MIOTE3a YMCTOTHI raMeT.
[TosHOEGH HETOJIHOE TOMUHHPOBAHHE.

1 TIOHSATHI: MOHOTHOPHTHOE
CKpenuBanue, GeHOTUITUIECKUE
TPYIIbI, THOPUIOIOTHYECKUN METO/I,
YHCTHIE JINHUHU, TOMUHUPOBAHUE T€HOB
(ToJIHOE, HETIOHOE), pacCIleINICHHE

B TIOTOMCTBE.

OnuceIBaTh MCTOAMWKY IIPOBCACHUA




Hemoncmpavyuu:

llopmpemur: I'. Menneins.

Tabauyel u cxemol: «MoHOTHUOPUAHOE
CKpEeIIMBaHUE U €T0 IIUTOTCHEeTHIEeCKas
OCHOBAaY, «3aKOH pacIICTNICHHUS U €T
[IUTOTEHETHUYECKass OCHOBaY», «3aKOH
YHCTOTHI TAMET.

Obopyodosanue:

MoIeH-anTuInKanuu « MOHOTHOpHTHOE
CKpemuBaHuey, «Hemnomnxnoe
JIOMUHUPOBaHKEY, Tepbapuii «['opox
TTOCEBHOM»

I'. MenenemMonbITOB 110 H3YUYCHUIO
HACJIEJIOBAaHUS OJHOW Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpsiBaTh cojfiep;kaHue 3aKOHOB
eauHOo00pa3ust THOPHUJIOB MEPBOTO
MOKOJICHUS U 3aKOHA PaCIlCTICHUS.
OOBSACHITH TUIIOTE3Y YUCTOTHI TAMET.
3anuchiBaTh CXeMbl MOHOTHOPHUIHOTO
CKpeIlUBaHUs, OOBSICHITH €T
LIUTOJIOTUYECKHAE OCHOBBI U PEIIATH
FEHETUYECKUE 3a1auu

Ha MOHOTHMOPHUIHOE CKPEIIMBAHUE

6.3

JurubpuaHoe
CKpeIIuBaHNe

3aKOH HE3aBUCUMOT'O
HACJIETOBAHUS
MPU3HAKOB

JurubpuaHoe cKpenmBaHue. 3aK0H
HE3aBUCHMOTO HACJIEJOBAHUSI
npu3HakoB. [{luroreneTnyeckre OCHOBBI
JUTHOPUIHOTO CKPEIIUBAHUS.
AHaIM3UpPYIOLIEe CKPEIIUBAHHUE.
Hcnonp30BaHre aHAIM3UPYIOLIETO
CKpEIIMBAaHUS JJIsl ONIPEACIICHUS
TrE€HOTHUIAa 0COOH.

Hemoncmpavuu:

llopmpemuwi: I'. Mennens.

Tabauyvt u cxemvi: «JlurudbpumaHoe
CKpemuBanuey, «l{uromornyeckue
OCHOBBI IUTUOPUTHOTO CKPEIIMBAHUS.

Obopyodosanue.: MOJICIIb- aNTUTMKALIAS
«AurnbpuiHoe CKpelIBaHUEY

PackpsiBaTh copepkaHue TEPMUHOB U
MOHSATUM: TUTHOPUIHOE CKpEIllMBaHUE,
AHAJIM3UPYIONIEE CKPEIIMBaHUE.
OnuceiBath OonbITE . Menaens

10 M3YyYECHUIO HACIICIOBAHHUS ABYX Hap
MPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpriBaTh conepkaHne 3aKOHa
HE3aBUCHUMOT'O HACJIEAOBAaHUS
MIPU3HAKOB.

[IpumeHATP MATEMATUYECKUN pacUeT

C ITIOMOLIBIO METO/1a IEPEMHOKEHUS
BEPOSATHOCTEU U 3aIUCh C IIOMOILBIO
(EeHOTUITUYECKUX PaTUKATIOB
paciierieHus] TPU3HAKOB y TOTOMKOB
1o (PEHOTHUITY U TEHOTHITY.




3anuceIBaTh CXEMBI I[I/IFI/I6pI/II[HOFO




CKpCIIBaHUA, 00BACHSTH €T0
MUTOJIOTHMYCCKHUC OCHOBBI U PCIIATH
IT'CHCTHYCCKHUC 3aJa4u Ha I[I/IFI/I6pI/II[HO€
CKpPCIIUBAHUC

6.4

CoeruieHsoe
HaCJIEIOBAHUE
MPU3HAKOB

CueruieHHOE HacjleA0BaHUE MPU3HAKOB.
Pabota T. Moprana no cuenjieHHOMY
HaclieJoBaHUI0 reHoB. Hapymienue
CUEIJICHUS TEHOB B pe3yJibTare
KPOCCHUHIOBepa. XpOMOCOMHasi TEOpUs
HACJIEJICTBEHHOCTH.

['eneTn4eckue KapThI.
Hemoncmpavyuu:

llopmpemuwr: T. Mopras.

Tabnuywl u cxemol: «Merios»,
«I'eHeTHYECKHE KapThl pACTEHU,
KUBOTHBIX U YEJIOBEKAY,
«B3anMOIeNCTBUE aJJIETbHBIX TEHOBY.

Obopyodosanue.: MUKpoOIpenapar
«/Ipozodmmay (Hopma, myTaruu GopMbI
KPBUIBEB M OKPACKH TeJa), MUKPOCKOTI,
Moaenb-anmukanus «[lepexkpécr
XPOMOCOM).

Jlabopamopuvie u npakmuueckue
pabomul:

JlabopaTtopnas pabota Ne 5. «3yuenue
pE3yNbTaTOB MOHOTHOPHIHOTO

U TUTHOPUTHOTO CKPEITMBAHMSI

PackpriBaTh conepkaHne TEPMUHOB U
MTOHATHM: CUEIJIEHHOE HACIICJOBAHNE
IIPU3HAKOB, PEKOMOMHAIUS [€HOB,
TEHETUYECKUE KapThl XpPOMOCOM,
MOpraHuja.

Ha3piBaTe OCHOBHBIE MTOT0KEHUS
XPOMOCOMHOM T€OPUH
HacyieacTBeHHOCTH T. Moprana;
pacKpbIBaTh COJiepkKaHUE padOThI

T. Moprana 1o cuernjieHHOMy
HACJIEJOBAHUIO T€HOB U IPUYUHBI
HapylICHUs CLETUICHUS MEKIy T€HAMMU.
3anuchiBaTh CXEMBI CKPENUBAHUS

IIPY CLECTUICHHOM HacCJIe10BaHUN,
OOBSACHSTH NPUYMHBI PEKOMOMHALIUN
TEHOB, ONPENENIATh YACIO IPYNIT
CLICIIJICHHSI TEHOB; PEIIaTh TCHETUYECKHE
3a/1a4M Ha CLEIJICHHOE HACIEA0BaHue




y Apo30(¢ Ikl Ha TOTOBBIX

MHUKpOIpenapaTax»
6.5 | ['eneTuka noa. I'eneruka nosa. XpoMocoMHOE PackpsiBaTh coepxanue TEpMUHOB U
Hacnenosanue ONpPENIEIICHUE T10JIa. AYyTOCOMBI U MOHATUI: XpPOMOCOMHBIN HA0Op,
IPU3HAKOB, MI0JIOBBIE XPOMOCOMBI. 'OMOraMeTHbIE U | ayTOCOMBI, [IOJIOBBIE XPOMOCOMBI,
CUEIUIEHHBIX C TI0JIOM reTeporaMeTHbIe OPraHU3MBbl. TOMOT'aMETHBIN I0J1, T€TEPOraMEeTHBIN
HacnenoBanne mpru3HAKOB, CIIETUICHHBIX | [1OJI, CLEIJIEHHOE C I10JI0M HACJIeA0BaHUE
C MOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBACHATH HUTOJIOTMYECKUE OCHOBBI
Iopmpemei: T. Mengens, T. Mopran, XPOMOCOMHOI'0 MEXaHU3Ma OIPEIEIICHHUS
H.J. Bapmios. 10JIa y Pa3JINYHbIX OPraHU3MOB.
Tabauyvt u cxemwvi: «I'eHEeTHKA TOJIaY, CpaBHuBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACITE/IOBAHNS, HaCJIeI0BaHUsI PU3HAKOB, CIICTUICHHBIX
CIIETIEHHOTO C HOJI0MY, «KapHOoTHIIBI W HE CUEIUICHHEIX CIIONOM. Pemmars
YeITOBCKA M KUBOTHEL reHEeTUYECKUE 33]]Ja4l Ha HACJIEJOBAaHUE
CLEIUIEHHBIX C MOJIOM MPU3HAKOB
6.6 | FI3MEeHYMBOCTb. N3menunBOCTh. BUibl HN3MEHUNBOCTH: PackpbiBaTh copep:kaHue TEPMUHOB U
HenacnencrBennas HEHACJIeJICTBEHHAs! U HACJIE/ICTBEHHAS. MOHSATUI: U3MEHYUBOCTb,
U3MEHUYHBOCTh Ponb cpenpl B HEHACIIEICTBEHHON HaCJIEICTBEHHAs! U3BMEHUNUBOCTb,

M3MEHUYMBOCTU. XapaKTEPUCTHUKA
MOAU(DUKATMOHHON U3MEHYHUBOCTH.
BapuanmoHHbIN psia M BapHaLlMOHHAS
kpuBas. Hopma peakiuu npusHaka.
KonnuecTBeHHBIE U KAUECTBEHHBIC
MPU3HAKU U KX HOPMA PEaKIHH.
CpoiicTBaMO U (PUKAITMOHHOM
W3MEHUYHMBOCTH.

HEHACJIEJICTBEHHAS! U3MEHUYHNBOCTb,
MOIM(UKAIMOHHAS U3MEHYHBOCTb,
BAPUALMOHHBIN PsiJl, BADHAHTA,
BapHallMOHHAs KPUBAs, IIPU3HAK,
HOpMAa pEaKLNH, KOJIMYECTBEHHBIE U
KA4E€CTBEHHBIC MPU3HAKH.
Knaccudummposats BUIbI
U3MEHUYHUBOCTHU U BBISABIISTH UX




Hemoncmpavyuu:

Tabnuywl u cxemot: «Bunapl
U3MEHYUBOCTIY, «MoaudukanuoHHas
U3MEHYUBOCTD.

Jlabopamopnvle u npakmuyeckue
pabomul:

JlaGopatopnas padota Ne 6. «3yueHue
MOAU(DUKAIMOHHOW U3MEHUYHUBOCTH,
MOCTPOCHUE BapUALIMOHHOTO Psijia U
BAPHALIMOHHON KPHUBOI»

OHOJIOrMYECKUE OCOOECHHOCTH.

[IepeuncisaTh cBOMCTBA
MOAU(DUKAITMOHHONW U3MEHUYHUBOCTH U
OOBACHATH €€ 3HAaUEHHE JIJIS1 OPTaHU3MOB.
Paznuuarhs KOJIMYECTBEHHBIE U
Ka4E€CTBEHHbIC MPU3HAKH; CTPOUTH
BAPUALIMOHHBIN PSJI, BAPUALUOHHYIO
KPUBYIO, BBIUYUCIISATh CPEAHEE 3HAUCHUE
MpU3HAKA

6.7

HacnencrBennas
U3MEHYUBOCThH

HacnencrBennasi, M reHOTHITMYECKas
M3MEHYNBOCTh. KoMOMHATHBHAS
W3MEHYHUBOCThL. Mel03 1 moJIOBOU
MIPOIIECC — OCHOBA KOMOWHATUBHOMN
W3MEHYMBOCTU. MyTallOHHAs
W3MCHYHBOCTb.

Knaccudukanus MyTanuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa ¥ TpUYMHBI MyTaLUH.
MyTarennsie (GaKkTOPBHI.

3aKOH TOMOJIOTHYECKHUX PSJIOB

B HACJICJICTBEHHOM U3MEHUNBOCTHU

H. 1. BaBunosa. BaesaepHas
HaCJICJICTBEHHOCTh U

W3MEHUYMBOCTD. lemoncmpayuu:
llopmpemeur: I'. ne ®pus, H. U. BaBuos.

Tabauyvt u cxemvl: «MyTallMOHHAS

PackpbIBaTh copepkaHUe TEPMUHOB H
ITOHSITHI: HACIEICTBEHHAs
U3MEHYHUBOCTH, KOMOMHATHBHAS
U3MEHUYNBOCTbh, MyTaIllMOHHAS
MU3MCHUYHBOCTbh, MyTaHT, My TallUH:
TCHHBIC, XPOMOCOMHBIE, TCHOMHEIE;
MTOJIUTUTONTHS, AaHCYTIONTHSI, My TarCHBbI.
XapakTepru30BaTh HACICICTBEHHYIO
W3MEHYHUBOCTH; (POPMYITHPOBATH 3aKOH
TOMOJIOTHYECKUX PSAI0B

B HACJIEICTBEHHON U3MEHYUBOCTH

H. 1. BaBunoBa 1 00BICHSITE €0
3HA4YEHHUE 11T OMOJIOTUH U CEJIEKIUH.
KnaccudunupoBats MyTaliuu: reHHBIE,
XPOMOCOMHBIE, TCHOMHBIE ¥ TIPUBOIUTH
IPUMEPBI MYTaIIHi.

OOBSICHATH TPUYUHBI BOSHUKHOBCHUS




U3MCHYUBOCTDB».

Obopyodosanue.: MUKPOCKOTI,
MUKporpemnapar «J[po3oduna» (HopMma,
MyTaIuu GOPMBI KPBUTHEB B OKpacka
TeJa); KOMHATHBIC PACTEHUS C TIECTPOH
OKpAaCKOM JIMCTHEB.

Jlabopamopnsie u npaxmuyeckue
paobomoi:

JlaGoparopHas pa6ora Ne 7. « Ananu3

MyTaIuil y 1po30(Hiibl Ha TOTOBBIX
MUKPOIIPENAPATAX»

MYTaIuii, poyib PaKTOpOB-MyTareHoB.

CpaBHUBATh BUABI MyTallMi; BBIABIATH
IIPUYHHBI HACIIEACTBEHHOU
M3MEHYHUBOCTH, UICTOYHUKU MYTAareHOB
B OKpYXaroleil cpeje (KOCBEHHO).
XapakTepu3oBaTh BHEAICPHYIO
HACJIEICTBEHHOCTh ¥ U3MEHYMBOCTD

6.8

['eneTnka ueoBeka

I'eneTuka venoseka. Kapuorun
YyeJI0BeKa.

OcHOBHBIE METOJIbI TCHETUKH
YeJIOBEKA: F'eHeaIOTHUECKUM,
OJIM3HEIOBBIH, IIUTOTE€HETUYCCKHM,
OMOXMMHUYCCKHUI, MOJICKYJIIPHO-
IeHETHYCCKHUM.

CoBpeMeHHOE onpeaeIeHUE TeHOTHIIA:
MOJTHOI€HOMHOE CEKBEHHPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM UHCIIE

¢ nomomsto [1I[P-ananu3a.
HacinencrBennnie 3a00J1eBaHU
YyeJIoBeKa: TeHHEBIC 00JIC3HH,

00JIE3HU C HACJIEACTBEHHOMN
MPEeAPaCcIOIOKEHHOCTbIO, XPOMOCOMHBIE
0oxe3an. CoMmaTuyecKue u

PackpbiBaTh copep:kaHue TEPMUHOB U
MTOHATHUM: KAPUOTHUII YEJIOBEKA,
LIUTOT€HETHYECKHUI METO/,
reHEAJIOrMYECKUI METO/T, POJOCIIOBHBIE,
OJIM3HELIOBBIM METO/I, HACIICJICTBEHHBIE
0osie3HU: (MOHOTCHHBIE,

C HACJIEACTBEHHOU
IIPEAPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETUYECKOE
KOHCYJIbTUPOBaHHE.

[lepeuncnsaTb 0COOEHHOCTH U3YyUEHUS
ICHETUKH YEJIOBEKA; IPUBOJIUTH
MIPUMEPHI HACJIEICTBEHHBIX OOJIe3HEN
YeJIoBeKa, XapaKTepU30BaTh METOABI UX
MpO(QHUIAKTUKN; 0OOCHOBBIBATH 3HAUCHHE
MEJUKO-TEHETHYECKOTO




ICHCPATHUBHBIC MyTallnN.




CrtBooBBIE KJIETKU. [IpuHIIMIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTHUKH,
pOGUIAKTUKH U JICUYEHUSI TCHETUYECKUX
Oosie3Hel. MeaIuKO-TEHETUYECKOE
KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEJIUIIMHCKON TeHETUKHU

B NPEJIOTBPALLICHUU U JICYEHUU
FeHETUUECKHUX 3a00JICBaHNUM YSIOBEKA.
Hemoncmpayuu:

Tabnuysl u cxemol: «<HacnemoBanne

pesyc-daktopa», «l'eHeTuka rpymmn
KPOBW.

Jlabopamopnuvie u npakmuuecxkue
pabomul:

[TpakTudeckas padora No 2.

«CocraBiieHue ¥ aHAIN3 POAOCIOBHBIX

YCJIIOBCKa»

KOHCYJIbTUPOBaHMUSL.

BBISBIATE M cCpaBHUBATh MEXLy COOOM
JOMUHAHTHBIE U PEIIECCUBHBIE IPU3HAKU
4eJI0BEKA.

CocTaBnsaTh U aHAIU3UPOBATh
POJIOCIIOBHBIE YEIOBEKA

HToro 4acoB 1o TemMe

8

Tema 7. Ceslekuusi OpraHu3MoOB, OCHOBbI OMOTEXHOJIOTHH




7.1

Cenexkuus Kak HayKka
Y TIpoLecC

Cenekuus Kak HayKa U Ipoiiecc.

3apoKICHHUE CEJICKIIUHA U JIOMECTHKAIIHS.

Yuenne H. 1. BaBunosa o nenrpax
MHOT'000pa3us U MIPOUCXOKICHHUSI
KYJIbTYPHBIX PACTEHUM.

[leHTpbI TPOUCXOKIECHUS IOMAIITHUX
YKUBOTHBIX.
Copr, nopoza, mramm.

PackpriBaTh conepxaHue TEpPMUHOB
Y MOHATHUU: CEJICKIHS, COPT, OPOJIa,
LITaMM, JJIOMECTUKAIUS, UIIN
0JIOMallTHUBAHUE, IIEHTPbI
MHOT000pa3us ¥ IPOUCXOKICHUS
KYJbTYPHBIX PAaCTCHUN U

’KUBOTHBIX, THOPHIN3AIIHS,
MCKYCCTBEHHBII OTOOP.




Hemoncmpavyuu:

llopmpemur: H. V1. BaBunos.
Tabauyvt u cxemwi: kapta «lleHTpHI
MHOT000pa3us U NPOUCXOKICHUS
KYJIbTypHBIXpacTeHu», «I[1opoasl
JIOMAITHUX KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTCHUII».
Obopyodosanue.: MyJISIKU TIIOJIOB U
KOPHETUIOJOB TUKUX (GOpM U
KYJbTYPHBIX COPTOB PAaCTEHU;
repbapuii «CenbCKOX03SMCTBEHHBIC
pacTEeHHUsI»

HaspiBaTe 1 cpaBHUBaTh OCHOBHBIE
ATarnbl pa3BUTHUS CEIEKIUU.
N3narate yuenue H. U. BaBunosa

0 IIEHTpaX MPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHMil; pa3auyaTh EHTPhI HA KapTe
MHpa, CBSI3bIBATh X MECTOMOJIOKEHNE

C oYaramM BO3HUKHOBEHUSIPEBHEUIITUX
[ABWJIN3AIHAH.

CpaBHUBATH COPTA KYJIBTYPHBIX
pacTeHUM, MOPOIbI JOMAIITHUX
KUBOTHBIX U UX JUKUXITPEIKOB.
OueHuBaTh pojib CEICKINHU

B 00eCcrieueHn! MPOJ0BOJILCTBEHHON

0€30ITaCHOCTH YEJI0OBEUYECTBA

7.2

MeTtoabl U
JOCTHKEHUS
CEJIEKIIMU PACTEHUN
Y KUBOTHBIX

CoBpeMEHHBIE METO/IBI CEJIEKIUU.
MaccoBblil 1 HHIUBUAYAIbHBINA OTOOPHI
B CEJICKUMUPACTCHUHN U KUBOTHBIX.
Ouenka skcrepbepa.
bIIM3KOpPOACTBEHHOE CKPEIMBAHNE —
uHOpuauHT. Yucras TuHus.
CkpelumBaHue YUCThIX JTUHUM.
['erepo3suc, niu rubpuaHas cuia.
HepoacrTeBeHHoe CKpenuBaHue —
ayTopuauHr. OtaanénHas
ruOpuan3anus 1 e€ ycrexu.

M cKyCCTBEHHBIM MyTareHes3 U MOIy4YEeHUE
MOJIUILIONIOB. JJOCTHKEHUS CEIeKIUN

PackpeiBath copepxkaHie TEPMHUHOB U
MOHSTUI: UCKYCCTBEHHBINA OTOOD,
MacCOBBII 0TOOP, MHANBUIY AJIbHBIN
0TOOp, IKCTEPbEP, OIUZKOPOJCTBEHHOE
CKpELIMBaHUE, YUCTAsl JINHUS, TETEPO3HC,
HEPOJICTBEHHOE CKpPELMBaHUE,
HCKYCCTBEHHBI MyTareHes,
nonuruionasl. CpaBHUBATH (OPMBI
MCKYCCTBEHHOT'O 0TOOpa (MaccoBOro
VH/IMBU1yaJIbHOT'O), BUJIbI
ruOpuan3zanuu (6JIM3KOpOICTBEHHOU U

OTJQJICHHOM), CIOCOOBI MOTyYeHUS




ITOJIHUIIIIONOOB.




pacTEeHUH, )KUBOTHBIX U
MUKPOOPTaHU3MOB.
Hemoncmpavuu:

Topmpemuwi: . B. Muuypus,

I'. 1. Kapnieuenko, M. ®@. 1BaHOB.
Tabauyvt u cxemwvi: «OTHaTCHHAS
rubpuanzanus», «Padbotel akagemrka
M. @. Banosay, «lloaumnonans.
Obopyodosanue. MyJISIKU TIIOJIOB U
KOPHEIUIO0B AUKUX (HOpM U
KYJbTYPHBIX COPTOB PAaCTEHHUH.
Jlabopamopnsle u npakmuyeckue
pabomul:

Okckypeust « OCHOBHBIE METOBI U

JOCTWKEHUS CEJIEKI[UU PACTEHUN U
YKUBOTHBIX (Ha CEJICKIMOHHYIO CTAHIIMIO,
IJIEMEHHYIO0 hepMmy,
COPTOHUCTIBITATENIbHBINA Y4aCTOK

VI TEIIMYHOE XO0341CTBO)

[IpuBOANTH IPUMEPHI JOCTUKEHUN
CEJIEKLUH PACTEHHUM U )KUBOTHBIX

7.3

buorexuonoru
g KaK OTpacib
MPOU3BOJCTBA

buorexHonorus Kak orpacib
MPOU3BOJCTBA. | €HHAsI MHKEHEPUSI.
Otanbl co3nanus pekomOuHanTHOM JIHK
Y TPAHCT€HHBIX OpraHn3MoB. Kiietounas
nHXeHepus. KieTouHbie KyabTyphl.
MUKpOKIOHATILHOEPA3MHOKEHUE
pactenuil. Knonuposanue
BBICOKOITPOAYKTUBHBIX

PackpbiBaTh copepkaHne TEPMUHOB U
HOHATUN: OMOTEXHOJIOT U, KIIETOUHAs
WUH)XXEHEPHsI, TEHHAs1 NHXEHEPUs,
KJIOHUPOBAaHUE, TPAHCTCHHBIE
opranu3mel, MO (renetudecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpacib NPOU3BOJICTBA, OCHOBHBIE




CEIbCKOXO03SMCTBEHHBIX OpraHu3MoOB.

DKOJIOTHYECKUE U DTHUECKHUE HpO6JICMLI.

I'MO — reneruuecku
MOAU(DUITIPOBAHHBIE OPTraHU3MBI.
Hemoncmpayuu:

Tabnuywl u cxemot: «OOBEKTHI
OnoTexHOJ0TuNY, «KIleTouHbIe
KYJbTYPhI U KJIOHUPOBAHUE,
«KoHcTpyupoBaHue 1 epeHoc reHoB,
XPOMOCOM»

MOCTIDKEHHUS OMOTEXHOJIOTUHU B 00JIACTH
IIPOMBIIIJIEHHOCTH, CEIICKOTO X035HMCTBA
Y MEIULUHEL.

[lepeuncnaTh U XapakTepH30BaTh
OCHOBHBIEMETO/IBI U JTOCTHIKEHUS
OMOMHKEHEPHH.

OO0cyXaaTh SKOJOTUUECKUE U
ATUYECKHE aCMEKThl HEKOTOPBIX
HUCCIIEN0BAaHUN B 00/1aCTH
OMOTEXHOJIOTMH (KIIOHUPOBAaHMUS,
HMCKYCCTBEHHOTO OTUIOJIOTBOPEHUS,
HaIPaBJICHHOTO W3MEHEHUS TeHOMa U
CO3JIaHMS TPAHCTCHHBIX OPTaHU3MOB)

HToro 4acoB 1o TemMe

PesepBHOE Bpems

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34




11 KJIACC

No
n/m

Haumenosaunue

pas3JeNioB U TeM
y4eOHOro npeameTa

KonnuectBO
qacoB

[Iporpammuoe conepxkanue

OCHOBHBIE BHJIBI JICITCILHOCTH
00 yJaroIIXCs

Tema 1. DBoJTIOIIUOHHAA OU

0J10rus

1.1

DBOJIIOLUA U METOJIBI
€€ U3y4eHUs

1

IIpennoceuIku BO3SHUKHOBEHUS
ABOJIOLIMOHHON TEOPUH. DBOIOLMOHHAS
TeOpus U €€ MECTO B OUOJIOTHH.
BinusiHue 5BOIIONMOHHON TEOPUN

Ha Pa3BUTHE OMOJIOTHH U IPYTUXHAYK.
CBuIETEIHCTBA YBOIOINN.
[TaneonToNOTNUECKHE:
MOCJIEI0BATEILHOCTD TMOSIBIICHHS BUIOB
B MIAJICOHTOJIOTUYECKOH JIETOIUCH,
repexoJHbIe (POPMBI.
buoreorpaduyeckue: cxoncTBoO U
paznuuue payH upaop MaTEpPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE:
CXOJICTBA U pa3inyus SMOPHOHOB
Pa3HBIX BUIOB IIO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKUE:
TOMOJIOTUYHbBIC, aHAJIOTUIHBIC,
PYIUMEHTApHBIE OPTaHbl, aTABU3MBI.
MouekynsspHO-OMOXUMHYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTH M OCHOBHBIX

PackpbiBaTh copep:kaHue TEPMUHOB U
TTOHSATHI: YBOJIFOIHUS, TICPEXOTHBIC
(bopMBbl, GUITOTEHETUYECKHUE PSIIBI,
BU/JIBI-OHIEMUKH, BUIBI-PEITUKTHI,
3aKOH 3aPOIBIIIEBOTO CXOJ/ICTBA,
OMOreHEeTHYECKUI 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyIUMEHTAPHBIC OPTaHHI,
aTaBU3MBI.

[lepeuncnaTh OCHOBHBIE 3TAIbl PA3BUTHUS
ABOJIFOLIUOHHOU TEOPUHU.
XapakTepu3oBaTh CBUICTEIIbCTBA
HBOJIIOIUU: TTAJICOHTOJIOTUYECKUE,
ouoreorpaduyeckue,
AMOPHOJIOTHYCCKHEC, CPABHUTEIHHO-
aHATOMHUYECKHUE, MOJIEKYIISIPHO-
OMOXUMHUYECKHUE.

[TpuBOAUTH IPUMEPHI TIEPEXOTHBIX
(dbopM OpraHu3MoB, (PHUIOTCHETUICCKUX
PSIOB.

[TpuBoauTH GOPMYITHPOBKH 3aKOHOB




MeTa0OJUYECKUX IYyTEeH Y BCEX KUBBIX
OpPraHu3MOB.
Hemoncmpauyuu:

Ilopmpemuwi: K. JIunuei, X. b. Jlamapk,
Y. JTapsun, B. O. KoBaneBckuii,

K. M. Bap, 3. I'ekkenb, ®. Mromep.
Tabnuywl u cxemol: «Pa3Butue
OpPraHWYECKOr0 MUpa Ha 3eMIIEY,
penbedHbie TAOIUIIBI «3apOIBIIIH
MMO3BOHOYHBIX )KUBOTHBIX),
«ApPXEOnTEPUKCY.

Obopyoosanue: duoreorpapuieckas
KapTa MUpa; KoJuieKiusa « Dopmbl
COXPAaHHOCTH UCKOMAEMbIX KUBOTHBIX U
pacTeHui»; BIaXKHbIC MpenapaThl
«PazButue Hacekomoroy, «Pa3Butue
JIATYIIKW

OMOreHEeTHYECKOTO U 34aPOAbIIICBOIO
CX0AdCTBa

1.2

Ucrtopus passurus
MPEJICTABIICHU I
00 3BOMIOLUN

OBomonmoHHas teopus Y. JlapsuHna.
[TpeamnochbuIK BOZHUKHOBEHUS
napBUHU3MA. [[BUKYIIINE CHITBI
HBOJIIOITMY BUOB 10 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

MIPY OTPAHUYEHHOCTHU PECYPCOB,
HeonpeenEHHas U3BMEHUUBOCTb,
O0opb0a 3a CyIIecTBOBaHHUE,
€CTEeCTBEHHBIN 0TOOD).
CuHTeTHUYeCKas TCOPHS IBOJIIOITUN

PackpsiBaTh conepxaHue TEPMHUHOB U
MMOHSITHH: CUCTEMAaTHKa,
€CTECTBEHHbII W  MCKYCCTBEHHBIU
otbop.

Xapaktepu3oBaTb OCHOBHBIE
SBOJIIOLIMOHHBIE UJEHU, KOHUETIUU U
TEOPUU; CPABHUBATH B3IJISJIbIHA BUJ U
sposronuio K. JImnnes, XK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bk JInHHES B pa3BUTHE




CHCTEMATHKH U OOBSICHATH IIPUHIIUIIBI




(CTD) u e€ OCHOBHBICTIOJIOKEHHSI.

Hemoncmpayuu:

Ilopmpemuwr: K. JIunuei, K. b. Jlamapxk,
Y. JTapBuH.

Tabnauyvt u cxemoi: «Ilomynsuuny,
«Kapra-cxema Mapuipyta myTemnecTBUs
Y. NapsunHa», «@opMbl 00pbOBI

3a CyIIECTBOBaHHE», « ECTECTBEHHBIN
ot6op», «MHOr000Opa3ue COpToB
pactenuiy, «K MHOrooOpasue moposa
KUBOTHBIX)

OMHApHOW HOMEHKJIATYPHI.

XapaKTepu30BaTh CONECPKAHUE U
3HA4YCHHUE PBOJIIOIIMOHHON KOHICIIIIUU
K. b. Jlamapka.

OueHuBaTh €CTECTBEHHO-HAYYHbIE U
COIIMAJIbHO-DKOHOMUYECKHUE
MPEINOCHUIKA BO3SHUKHOBEHUS
3BOJIIOLIMOHHON Teopuu Y. /[apBuHa.
PackpsiBaTh conepxxanue
sBOJIIOMOHHON Teopun. JlapBuHa;
CpaBHUBATh HEOIPEEIEHHYIO U
ONpeeIEHHYI0 NU3MEHYUBOCTb,
€CTECTBEHHBIN U

HCKYCCTBEHHBINA 0TOOD, PopMBbI OOPHOBI
3a CYILLIECTBOBAHHUE.

OnuceIBaTh MOJM0KEHUS CUHTETUYECKOMN
teopuu 3BooINH (CTI) 1 0OOBACHITH
e€ 3HaueHue 1000 uu




1.3

Bun: xpurepun n
CTPYKTypa.
[Tomynsanust kak
KakK 3JIEMEHTapHas
eJIMHHUIIA BUA

MuxkposBosronus. [lomynsannsa kak
€AMHULABU/A U 3BOJIIOLINH.
Hemoncmpauuu:

Tabauyvt u cxemoi: «Ilomynsuuny,
«MyTauuoHHas U3MEHUYUBOCTDY.
Obopyodosanue: MUKPOCKOTI,
MuKponpenapar «lpo3zodunay» (Hopma,
MyTaluu POPMBIKPHIIILEB U OKPACKU
Tena), Moaenb-anmiukaius «llepekpéct
XpPOMOCOMY.

PackpeiBaTh cojepkaHue TEPMUHOB U
MTOHSTHI: MAKPOIBOJIIOIHS, BH/I,
KPUTEPUU BUJIA, apeat, IOy JISIIHS,
reHodoH/I, MyTaIliyi, KOMOWHAITUN
TE€HOB.

XapaKTepu30BaTh BUJ KaK OCHOBHYIO
CUCTEMATHYECKYIO SIUHUITY U
IIEJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Beinensate kpuTepun Buia
(Mopdosoruueckuii, PU3NOTOTUUECKUH,




Jlabopamopnvle u npakmuueckue
pabomul:
Jlab6opaTtopnas pabora Ne 1. «CpaBHeHue

BUJIOB 110 MOP(OJIOTHUYECKOMY
KPUTEPUIO»

OMOXUMHYECKUH, TEHETUYECKUI,

HKOJIOTHYECKUH, reorpaduyeckuii) u
MPUMEHSTh KPUTEPUU ISl OTIMCAHUS
KOHKPETHBIX BUJIOB.

XapakTepu30BaTh MOMYJISIUIO KaK
CTPYKTYPHYIOEAUHUILLY BUAA U
ABOJIIOLIU Y.

OnuceiBaTh NOMYJISLUIO 10 OCHOBHBIM
IIOKAa3aTeJIsIM: COCTaB, CTPYKTypa

1.4 | IuxKy1iue cuiibl JBmkymue cuibl ((pakTopsl) sBooLMK | PackpeiBaTh copepxkaHie TEPMUHOB U
(371eMeHTapHbIE BUJIOB B Npupoje. MyTallnoHHbIN HNOHSTHI: KOMOMHATUBHAs
(aKkTOpBI) SBOJIIOINU POLECC U KOMOMHATUBHAsS U3MEHYUBOCTh, MyTallM1, MyTallMOHHBIN
U3MEHYUBOCTD. IOy saMOHHBIE BOJIHEI | POLECC, MTOMYIALUOHHbBIE BOJIHBI,
u apeid renoB. M3omsmus u murpauus. | apeiid reHoB, U30Js1Ks, MUTPALIIH.
Hemoncmpayuu: XapakTepu30oBaTh 3JIEMEHTAPHbIE
Tabnuyvl u cxemvl: «JIBUKYyIIHE CUIIBI (akTOpBI SBONIOLUN: MyTallMOHHBIN
HBOJIIOLIM npoiiecc, KOMOMHAaTUBHAsS
M3MEHYUBOCTD, MOIYJISLIHOHHBIE BOJIHBI,
Apeii(p reHoB, 301U, MUTPALIUS.
YcranaBnuBaTh NPUYMHHO-
CJIEZICTBEHHBIE CBSI3M MEXIY
MEXaHU3MOM U PE3YJIbTaTOM IEUCTBUS
JBUKYIIHUX CUJT (3JIEMEHTAPHBIX
(haKTOpPOB) PBOIIOIUU
1.5 | EctecTBenHsIii 0TOOD EctecTBenHbIit 0TO0p — HanpaBisitonuii | PackpsiBaTh copep:kaHre TEPMUHOB U

U ero popMal

(bakTop PBOJIOIHH.
@DopMBI €CTECTBEHHOTO 0TOOPA.

MOHSATHI: €CTECTBEHHBIN 0TOOP, O0pHOa
3a CyIIeCTBOBaHHE.




Hemoncmpayuu:

Tabnuywl u cxemol: «ECTeCTBEHHBIN
ot6op», «bopbba 3a cyliecCTBOBaHUEY

OnuceIBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepusoBatbh (POPMbI €CTECTBEHHOTO
otbopa (IBWKYIINUHA, CTAOMITM3UPYIOIINH,
JOU3PYITUBHBIN) U CPABHUBATH UX MEKIY
coOoH.

XapaktepusoBatb 00pbOy

3a CYIICCTBOBAaHHE U CPAaBHUBATH €&
BUJIBI (MEKBHJIOBasI, BHYTPUBUIOBAS,
6oprba c HeOIArONMPUATHEIMU
(dakTopamMu BHEUTHEH CPeIbl)

1.6

PesynbTarsl
ABOJIIOIUU:
IPUCTIOCOOJIEHHOCTh
OpraHU3MOB U
BUJI000pa30BaHUE

[Iprcnoco61eHHOCTh OPraHu3MOB

KaK pe3yJibTat 3Boitouuu. [Ipumepst
MPUCIIOCOOJICHUN y OPraHrU3MOB.
Apomopho3bl M UAKOAJANITALINH.
Buau BugoobpazoBanue.

Kputepun Buga. OcHoBHBIE (HOPMBI
BU1000pa3oBaHus: reorpaduueckoe,
HKOJIOTHYECKOE.

Hemoncmpauuu:

Tabauywl u cxemol:
«IIprcrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHUEy,
«IKOJIOTUYECKOE BUI000PA30BAHUEY.

Obopyodosanue:
KosutekIus «lIpuMepsl 3aUTHBIX

PackpeiBaTh copepaHue TEPMUHOB U
TOHATHIA: IPUCTIOCOOJICHHOCTD,
MOKPOBUTEIHCTBEHHAS U
npeocTeperampias OKpacka,
MacCKHpOBKa, BUJ1000pa30BaHHUE.
OnuceIBaTh MEXaHU3M BO3SHHUKHOBEHHUS
MPUCTIOCOOICHUH Y OpPTaHU3MOB.
BrIBIATh 110 W300paKeHUSIM, Ha KUBBIX
1 (PMKCUPOBAHHBIX MperapaTax MpruMephbI
MIPUCTIOCOOIEHHOCTH PACTeHUH U
’KUBOTHBIX K YCIIOBUSMCPE/IbI

oOuTaHUs, TOKA3bIBATh OTHOCUTEIHHYIO
11€JIeCO00Pa3HOCTh MPHUCIIOCOOTICHHIA.
XapakTepru30BaTh CIIOCOOBI U
MEXaHW3MbI BUI000pa30BaHUS;
OTKCHIBATh M CPAaBHUBATH OCHOBHBIC




MPUCTIOCOOICHUH Y dKUBOTHBIX Y,




KOJUICKIUSI HACEKOMBIX C Pa3IMYHBIMU
TUTIAMHA OKPACKH; HAOOP TUIO0BH
CEMSIH.

Jlabopamopnvie u npakmuuecxkue
pabomul:

JlabopaTtopnas pabota Ne 2. «Onucanue

HpI/ICHOCO6J'IeHHOCTI/I opraHmsma M €¢
OTHOCHUTCJIBHOI'O XapaKTCpa»

(hOpPMBI SKOJIOTHIECKOTO H
reorpauaecKoroBua000pa3oBaHuUs

1.7

HamnpaBnenus u nytu
MaKpOIBOTIOIIH

MaxposBosronus.

dopmbl FBOJTIONMU: (DHUiIeTHYECKas,
JIMBEPreHTHAs, KOHBEPreHTHasI,
napajuensHas. HeoOpatumoctsb
sponronuu. [Tpoucxoxaenne

OT HECIIEHUATU3UPOBAHHBIX
MPEJKOB.

[Iporpeccupyromas cnenrain3amnus.
AnanTuBHas paguanusi.
Hemoncmpayuu:

Ilopmpemuwi: A. H. CeBep1ios.
Tabauyvt u cxemvi: «KApoMopdo3s»,
«Mnunoanganramuny, «O01mas
JIereHepaIus».

Obopyodosanue. moneib « OCHOBHBIE
HaIpaBJICHUS YBOJIIOLUNY; O0BEMHAS
Mozenb «CTpoeHre roJIoBHOIO MO3ra
MMO3BOHOYHBIX»

PackpeiBath copepkaHie TEPMHHOB U
MOHATHI: MaKpOABOJIIOIHS, (PUIOTCHES,
OMONOTHYeCKHIA TPOTPEcC U perpecc,
apomopdo3, uaroamanTamnus, oomas
JeTeHepaIns, aJanTUBHAS paguarius.
XapakTepru3oBaTh (POPMBI IBOJTFOIIHH.
BrisBrars apomopdosst 1
UIN0ATANITAIIAHA YPACTCHUH U
KUBOTHBIX.

CpaBHUBaTh OMOJIOIMUECKUN ITPOrpecc
1 OnoJsiornueckuii perpecc, apomophos,
UAM0AJANTALNIO U O0LIYIO
JereHepaLuio.

BrIABIIATE B3aMMOCBSI3U MEXY Iy TSIMU
Y HAaIIPaBJICHUSAMMU 3BOIIOLUU

Y PaCTEHUHN U )KUBOTHBIX

HToro 4acoB 1o TemMe




Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE )KMU3HHU HA 3emJie

2.1 | Ucropus Ku3Hu

Ha 3eMJIe U METOJbI
€€ U3y4CHUs.
I'mnote3sr
MIPOUCXOXKICHUS
JKU3HHU Ha 3eMiie

2

I[OHay‘IHble MMpCACTaBJICHUA

0 3apO’KJICHUH KU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBCHUS JKU3HU

Ha 3emiie: a0MOTreHe3 UITaHCTIEPMHUSL.
XYMHUYECKasi SBOIIOIIHS.
AOHOTeHHBIN CUHTE3 OPraHHUYECKUX
BEIIECTB N3HEOPTaHUYECKUX.
DKCMEPUMEHTAIBLHOE MOITBEPKICHUE
XHMHUYECKOM DBOJIIOLIHH.

HadanpHbie 3Tansl OMOJIOrHYecKoi
sBosonuu. ['unoreza PHK- mMupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MPOTOKJIETKHU.
ITepBbie KJIETKHA U UX 3BOJIIOLIUSL.
dopMHUPOBAHUE OCHOBHBIX TPYMI
KUBBIX OPTaHU3MOB.
Hemoncmpavyuu:

Tlopmpemur:

®. Penu, JI. ITactep, C. Muniep,

A. W. Onapum, I'. IOpu.

Tabnuywl u cxemol: «BO3HUKHOBEHHUE
CoOJIHEUHOM CUCTEMBIY,

«Pa3BUTHE OPraHUYECKOTO MUPAY,

«PactutenpHas kieTka», « KuBotHas
KieTkay, «[I[pokapuornueckas

PackpbiBaTh copep:kaHue TEPMUHOB U
MOHSATHI: KpeallMOHU3M, a0HUOTreHe3,
BUTAJIN3M, MTAHCIEPMUSI, OMOTI033,
KOalepBaThl, MPOOMOHTHI, CAMOMOT€HE3.
XapakTepu30BaTh METObI H3yUYECHHUSI
HCTOPHUYECKOTO MPOIIIOTro 3eMIIH.
[lepeunciATb OCHOBHBIE 3TaIlbl
XUMHYECKON HMOMOJIOTHYEeCKOM
HBOJIIOLIUU.

W3narate conep)kaHue rUIOTE3 U TEOPUN
BO3HUKHOBEHMS )KM3HU Ha 3emiie
(kpealmoHn3Ma, CaMOMNPOU3BOIBLHOTO
3apOKI€HHS (CIIOHTAHHOTO),
naHcrepmuu, runore3sl PHK-mupa).
OnmuceiBars sxcniepumenTsl C. Musnepa
u I'. FOpu 1o nosy4eHnuro OpraHuuecKux
BELLECTB U3 HEOPTAHUUYECKUX ITyTEM
aOMOTreHHOT 0 CUHTE3a




KIJIICTKa»




2.2

OCHOBHBIC ATaIbI
SBOJIFOLINHU
OPTraHUYECKOTO MHUpa
Ha 3emiie, pa3BUTHE
YKU3HH T10 3paM U
nepuogam

PazButue )xu3HU Ha 3eMIie 110 HpaM U
nepuoaaM. Karapxeii. Apxerckas

Y IpOTEpO30McKas 3psl. [laneo3orickas
apa U e€ mepuoIbl: KEMOPUNCKUH,
OPAOBUKCKHH, CHITYPUHUCKHM,
JIEBOHCKHM, KAMEHHOYTOJIbHBIM,
IIEPMCKHH.

Me3so30iickas 3pa U €€ Nepuobl:
TPUACOBBIN, FOPCKUI, MEJIOBOU.
KaitHo30¥cKas opa U €€ nepruobl:
MajeOreHOBBINA, HEOT€HOBBIH,
AHTPOIIOT€HOBBIMN.

XapakTepucTUKa KIuMara u
re0JIOTHYECKHX MpoueccoB. OCHOBHbBIE
ATaIbl 3BOJIFOLIMU PACTUTENIBHOTO U
KUBOTHOTO MHUpa. ApoMOpG O3kl

y pacTeHUH U )KUBOTHBIX. [losiBIIEHUE,
pacuBeT U BBIMUPAHUE TPYMI KUBBIX
OpPraHu3MOB.

Hemoncmpavyuu:

Tabnuysl u cxemol: «Pa3Butue
OPraHuYeCKOTrO MUPay,
TCOXPOHOJIOTHYCCKAS TaOJIHIIa;
KOJUTEKIUS «DPOpMBbI COXPAaHHOCTH
HCKOITA€MBIX JKUBOTHBIX U PACTCHUI.
Jlabopamopnsie u npakmuyeckue
pabomul:

PackpbIBaTh cofiepkaHie TEPMUHOB U
MIOHSITUM: 30H, 3pa, IEPUO/I,
apoMOop(O3bl, UINOATANTAIINH.

3HaTh MMOCIEA0BATEIBLHOCTD YOHOB:
KaTapxeu, apxeu, mpoTepo30i,
(haHepo3oii; 3p: apxenckas,
[IPOTEPO30HCKasi, IajIe030MCKas,
M€30301CKasl, KAMHO30MCKasl; IEPUOAOB:
KeMOpHUICKUI, OPTOBUKCKHIA,
CUITYPUMCKHUI, IEBOHCKHU,
KAMEHHOYTOJIbHBIN, IEPMCKHH,
TPUACOBBIN, FOPCKUI, METOBOM,
MaJICOreHOBBIM M HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepu30BaTh OCHOBHBIE COOBITHUS
B Pa3BUTHUH OPTAaHUYECKOI0 MUPA

110 3paM U MEPUOJIaM re0JI0THYECKOM
UCTOPHU; ITAIbl PA3BUTHUS
PACTUTENIBHOTO U )KUBOTHOTO MHUPA.
Boinenuts riaaBHbie apoMopdo3bl
PAaCTEHUH U )KUBOTHBIX.

CpaBHUBaTh MeX]1y COOOH
MIPECTABUTENEN CUCTEMATUYECKHUX
I'PYIII OPTaHU3MOB, BBISIBIISATH YE€PTHI
YCIIO)KHEHUS U IPUCTIOCOOTICHHOCTH
K YCIIOBUSIM >KU3HU




[Ipaktuueckas pabora Ne 1. «3yuenue
MCKOMAEMbIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUIEKIIUSX).

DKCKypcus « IBOJIOIUS OPTaHUYECKOTO

Mupa Ha 3emJyie» (B €CTECTBEHHO-
HayYHbII WIMKpPAEeBeAUYECKUN My3€el)

2.3 | CoBpemeHHa Cucrema OpraHu4ecKoro Mupa Kak PackpriBath copepxkaHie TEPMUHOB U
i cucTema oTpakeHue 3BotolMHU. OCHOBHbIE MIOHATUMI: CUCTEMATHKA, UCKYCCTBEHHAs
OpPraHMYECKOT0 MHpa CHCTEMaTHYECKUe TPyl OPraHU3MOB. | U €CTECTBEHHAs Kilaccu(puKanus,

Jemoncmpayuu: OMHapHasi HOMEHKJIATypa, IPUHIUI
Tabnuywvl u cxemol: «CoBpeMeHHas UEPAPXUUHOCTH.
CUCTEMA OPraHUYECKOI0 MUPA» XapakTepHu30BaTh COBPEMEHHYIO
CUCTEMY OPIaHMYECKOr0 MHUpa
2.4 | DBOMIOIMS YeIoBeKa DBoJronMs 4ea0BeKa. AHTPOIOJIOTHS PackpriBaTh conep:kaHue TEPMHUHOB U

(anTpoOMmoreHes)

KaK Hayka. Pa3BuTue npenacraBieHuin

0 IMPOUCXOXKJAECHUH YeJIOBEKA. MeTo bl
n3yudeHus antponorenesa. CxoAcTBa u
pa3IuyMs 4EeJI0BEKA U KUBOTHBIX.
CucremMaTnyecKoe MoJ0KEHNE YeJI0BEKa.

Hemoncmpayuu:

llopmpemor: Y. JlapBuH.
Tabauywl u cxemwvr: «CpaBHEHUE
aHATOMHYECKHUX YEPT CTPOCHUS
YeJIoBeKa M 4eJI0BEKOOOPa3HbIX
00€e3bsH».

Obopyodosanue. CIENKUA WU
M300paKeHUsI KAMEHHBIX OpYJIHii

IIOHATHUM: aHTPONOJIOTHS,
AHTPOIIOTE€HES, YEIOBEK
paszymusbIii(Homo sapiens),
IIPSAAMOXOKICHUE, BTOPAsi CUTHAJIbHAS
cucrema.

Ilepeuncnars 3a7a4u aHTPOIIOJIOT UM,
JTAIIBICTAHOBIICHUS U Pa3BUTUS
IIPEACTABICHUH O IPOUCXOKICHUN
YEJI0BEKA.

N3naratb OCHOBHBIE MOJIOKEHUS
teopuu Y. JlapBrHa, KpUTHYECKU
OLICHUBATh HEHAYYHYIOMH(POPMALIUIO
O MPOUCXOKIAECHUN YETOBEKA.




3HaTh CHCTEMAaTHYECKOE MOJI0KECHHUE




MEepBOOBITHOTO YeIOBEKA: KAMHU-
qorepsl, pyousa, ckpebiia

Busa Homo sapiens, nmepeuncisarh ero
MOP(OJIOTr0-aHATOMUYECKHE
MIPU3HAKKA PA3HOTO YPOBHS (THII,
KJIacc, OTPST

u 1p.).

VYcranaBiauBaTh 4€pPThI CXOJICTBA U
pa3TUINIYEIOBEKA U KUBOTHBIX.
OOBACHATH U OLICHUBAThH 3HAYCHHE
HAYYHBIX 3HAHUU O TIPOUCXOKICHUHN
YeJIOBEKa ISl IOHUMAaHHUS MEeCTa M POJIH
YeJIOBEKA B MPUPOJIE




2.5

JIBMXKyIIIME CHITBI

(paxTopsr)
aHTPOIIOTECHE3a

JBuxymme cuibl ((hakTophl)
aHTporniorene3a. Hacimencreennas
M3MEHYUBOCTD M €CTECTBEHHBIN OTOOD.
OO611ecTBeHHBIN 00pa3 KU3HU,
U3TOTOBJICHUE OPYIHH Tpy/a,
MBIIIJICHHUE, PEYb.

Hemoncmpayuu:

Tabnauyvt u cxemvi: «CpaBHEHUE
aHATOMHYECKUX YEPT CTPOCHUS YeIIOBEKa
1 4eJIOBEKOOOPA3HBIX 00€3bIHY,
«OCHOBHBIE MECTa MAJICOHTOJIOTHUCCKUX
HAXOJIOK MPEAKOBCOBPEMEHHOTO
YCIIOBEKAY.

O0opynoBaHKE: MYJISTKA

«HpOI/ICXO)KIIGHI/Ie YCJIOBCKA
(H&HGOHTOHOFI/I‘IGCKHG HaXO,Z[KI/I)»

PackpriBath copepkaHue TEPMUHOB H
MOHATUH: (DAKTOPBI AHTPOTIOTEHE?RA,
TPYIIIOBOE COTPYIHUYECTBO, PEYb,
opyIuiHas ACSITeLHOCTD,
noJIMMOp(PH3M.

XapaKkTepru30BaTh JBUKYIITUE CUITBI
(dakTophl) aHTpOIIOreHe3a:
OMOJIOTNYECKHUE U COIlUANbHEIC,
CpPaBHUBATh UX MEXY cOO0M




2.6

OcHOBHEBIE CTaguU
DBOJIIOIIAH YEJI0BEKA

OCHOBHBIC CTaJIMU Y BETBHU YBOJIIOLIMU
YeJI0BEKa: aBCTPAJIONUTEKH, YelloBeK
yMebid, YenoBek npsMOXOIsIINM,
YenoBek HEaHAEPTANBCKUM, YeloBEK
Pa3yMHBIM COBPEMEHHOTO THUIIA.
Haxoaku uckonaeMbIX OCTaHKOB,
BpEMsI CYIIECTBOBAHUS, 001aCTh
pacrpocTpaHeHust, 00BEM FOJIOBHOTO
MoO3ra, 00pa3 KU3HU, OPYIUs.
Hemoncmpavyuu:

Tabnuywl u cxemol: «OCHOBHBIC MeCTa
MaJICOHTOJIOTHYECKHUX HaXOJ0K MPEIKOB
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHenmme moamn», «/IpeBaue
moan», «llepBble COBPEMEHHBIE JTIOJIN.
O06opynoBaHKEe: MYJISIKA
«IIpoucxoxaeHue yeaoBeka» (O0CTHI
aBCTPAJIONUTEKA, MTUTEKAHTPOIIA,
HeaHJiepTaliblia, KPOMaHbOHIIA); CICITKU
WJTU U300paKeHUsI KAMEHHBIX OPYIUid
MEPBOOBITHOTO YEIOBEKA: KaMHU-
YOImmepsl, pyouna, ckpeda

PackpbiBaTh cojiep:kaHUE TEPMUHOB U
TOHSITUN: aBCTPAJIONMUTEK, YEJIOBEK
YMEJIbIH, YETIOBEK MPSAMOXOISAIINM,
HeaHjiepTajell, KpOMaHbOHEII,
HEOJIUTHUYECKasi PEBOJTIOLINSI,
NepBOOBITHOE UCKYCCTBO.
XapakTepus3oBaTh U CPAaBHUBATH MEXKTY
co0O¥ OCHOBHBIE CTaJIUH DBOJIFOIIUH
YeJI0BEKa: XPOHOJIOTHYECKHUI BO3PACT,
apeas pacnpocTpaHeHHUs], O0BEM
TOJIOBHOT'O MO3Ta, 00pa3 KU3HU U

opyaus Tpyda

2.7

UYenoseueckue pacel
U TIPUPOJIHBIC
ajlanTaly YeJoBeKa

UYenoseueckue packl. OCHOBHBIE
OOJIbIIIME PaChl: €BPOIICOUTHAS
(eBpaswmiickas), HErpO-aBCTPATIOUTHAS
(?KBaToOpHUaibHAs ), MOHTOJIOUTHAS
(a3uaTcko-aMepuKaHCKas).

PackpsiBaTh cozepkaHue TEpPMUHOB
Y TIOHATHIL: PAChl, PACOTEHES,
colMai- TapBUHU3M, PACHU3M,
MEeTHCAU.

XapakTepu3oBaTh U CPABHUBATH




HpeHCTaBHTCHeﬁq€HOBquCKHX pac,




YepThl MpUCIIOCOOTICHHOCTH
IIPEJICTABUTENIEN YETOBEUECKUXPAC

K YCJIOBUSIM CYIlIECTBOBaHUs. EAUHCTBO
yesjoBeueckux pac. Kputuka
COIMAJIBHOTO JIAPBUHU3MA U pacu3Ma.
Hemoncmpayuu:

Tabnuywl u cxemsl: «HYemoBeueckue
pacbD»

PacKpbIBaTh ITPUYHUHBI U MEXAHU3MBbI
pacoreHesa, nepeyrcisiTb U IPUBOIUTH
IpUMEPbI IPUCTIOCOOIEHHOCTH YeJIoBEeKa
K YCIIOBUSIM CPEJbl, IPUMEPHI
MIPUCIIOCOOUTETLHOTO3HAYEHHUS PACOBBIX
MPU3HAKOB.

Jloka3eIBaTh €AMHCTBO BUaa Homo
sapiens, HAYYHYIO0 HECOCTOATEIbHOCTh
PacoOBBIX TEOPHH, UAEH COLIMATBHOTO
JapBUHU3MA U pacusma

HToro 4acoB 1o teme

9

Tema 3. Opranusmbl 4 OKpY KawIIas cpeaa

3.1 | Dkonorus Kak HayKa 1 DKOJOTHs Kak HayKa. 3aaunu pa3iensl | PackpbeiBarh coaepxaHue TEPMUHOB U
DKOJIOTHH. MOHSITUI: YKOJIOTHS, ITOJIEBBIC
MeTob1 5KONIOTHYECKUX UCCIIETOBAHUMN. | HAOJIOJACHUS, SKCIIEPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33PEHUE MOHUTOPHUHI OKPY’KAIOLIEN CPEMBI,
COBPEMEHHOI'0 YEJIOBEKaA. MO/JIEJIMNPOBAHUE, IKOJIOTUUECKOE
Hemoncmpayuu: MHUPOBO33PEHUE.
Ilopmpempwi: A. I'ymGonbar, IlepeuncnsaTh 3a1aun 3KOJIOTHH, €€
K. ®@. Pynrbe, O. I'ekkens. pas3zeiibl UCBA3U C IPYTMMU HAYKAMU.
Tabnuywr u cxemor: kapra «lIpupoansle | Xapakrepu3oBaTh METObI
30HBI 3eMI» DKOJIOTHYECKUX UCCIEAOBAHUM

3.2 | Cpenpl oOuTaHUS U 1 Cpenpl oOuTaHusi OpraHu3MoB: BojHasi, | PackpeiBaTh cojiep:kaHue TEPMUHOB

IKOJIOTHUECKHUE
(dakTopsl

HA3eMHO-BO3TyIIIHAS, TOYBEHHAS,
BHYTPHU-OpPTaHU3MEHHAS.
Okonoruueckue (HakTopbl.
Kiaccudukaiuys 3K0JI0rHIeCKIX

Y TIOHATHUH: cpesla OOUTaHuUs,
9KOJIOTUYECKUE (PaKTOPHI,
OMOJIOTUYECKHI OTITUMYM,
OTPaHUYMBAIOIINN (JTUMUATHUPYIOIIIHI)




(bakTopoB: abMoTHUYECKHE, OMOTHYECKUE
Y aHTPOIIOTCHHBIE.

JleficTBHE 2KOIOTHYECKUX (PaKTOPOB

Ha OpPraHU3MBbl.

Hemoncmpayuu:

Tabauyvt u cxemwvi: «CpeiblOOUTAHUS
OpraHU3MOB)

bakTop.

XapakTepu30BaTh YCIOBUS CPEl
oOUTaHMs OPTraHU3MOB;
KJIacCU(UILIMPOBATH U XapaKTEPU30BaTh
AKOJIOTUYECKHE (PaKTOPhI: aOMOTUYECKHUE,
OMOTUYECKHUE U aHTPOIIOTECHHBIE.
OnuceIBaTh JEHCTBUE DKOJIOTUUCCKUX
(bakTOpOBHA OPTaHU3MBI.
XapakTepu3oBaTh OCOOCHHOCTH
CTPOEHHUS U KU3HEJECITEILHOCTH
PacTEHUM U )KUBOTHBIXPA3HBIX CPEJI
oOHUTaHUA

3.3

AOuoTuyecKue
bakTopbI

AlGuoTtnueckue (HaKToOphl: CBET,
TeMIlepaTypa, BIaXHOCTb.
dortonepuoauzm.lIpucmocodieHus
OpPraHU3MOB K JICHCTBHIO A0MOTHYCCKHIX
(dhaxkTopoB. bHOJIOrHYECKHUEPUTMBI.
Hemoncmpavyuu:

Tabnauyvt u cxemvi: «OOTONEPUOTUIM.
Jlabopamopnsie u npaxmuueckue
pabomur:

JlabopaTtopnas pa6ora Ne 3.

«Mopdomoruueckre 0COOEHHOCTH
pacTeHUI U3 Pa3HBIXMECT OOUTAHUSY.
JlaGopatopHas padota Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTHUEC YECPECHKOB
KoJeycay

PackpeiBaTh copepkaHue TEPMHUHOB U
MOHATHM: aOnoTHYEeCKUE (PaKTOPHI,
dhoTonepuoan3mM, OMOIOTUYECKUE
PUTMBI.

AHaIN3UPOBATH JIEWCTBUE CBETA,
TEeMITepaTypbl, BIAKHOCTH HA OPTaHU3MBI
Y TIPUBOJIUTH MIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[TpoBoaMTE OMONOTrMYECKUE HAOTIOACHUS
1 0OPMIIATH PE3yJIbTAThl MTPOBEIEHHBIX
HaOJIIOIEHUI




3.4 | buotnueckue buornueckue pakropsl. Bub PackpsiBaTh cojiep;KaHUE TEPMUHOB
bakTopsl OMOTUYECKHUX B3aUMOJICHCTBHIA: Y TIOHSATUN:0MOTHYECKHE (PaKTOPHI,
KOHKYPEHIIUS, XHUIIIHUYECTBO, CAMOHMO3 M | XUIIHUYECTBO, Iapa3sUTU3M,
ero ¢opmsl. [Tapazutusm, koonepamusi, | KOHKYpPEHIUS, MyTyallu3M, CUMOUO3,
MyTyalii3M, KOMMEHCAIIU3M KOMMEHCAaJIU3M, HaxJIeOHUYECTBO,
(KBapTUPaHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, aMEHCAITU3M,
AMeHcaIn3M, HEUTpan3M. HEUTPAJIU3M.
3HAYCHNE GHOTHICCKIX XapakTepu3oBaTb OMOTHYECKHE
B3aUMOJIECHCTBHH [UISI CyLIECTBOBAHUS (baxTopEI 1 BUABIB3AMMOOTHOICHUH
OPTaHH3MOB B TIPHPOJIHBIX MEXTY OpFaHHSMath; MIPUBOJIUTH
coobiecTBax. /Jemoncmpayuu: TIPUMCPEL B3aUMHOU
Tabauywt u cxemol: «IluieBbie TEMN» MPUCTIOCOONEHHOCTH OPTaHU3MOB.
CpaBHUBATh MEXTy COOON BUIBI
OMOTUYECKUXB3aUMOJIEUCTBUNA
OpraHU3MOB
3.5 | Dkonoruveckue DKOJIOTUYECKHE XaPAKTEPUCTUKU PackpeiBaTh conepkaHue TEPMUHOB U
XapaKTEePUCTUKHU nonyJisitiui. OCHOBHBIETIOKA3aTeN! MOHATUHN: TOMYJISLINS, YACICHHOCTb,

BHU 4 U IIOIYJIAIUN

MONYJISIUU: YACIEHHOCTD, INIOTHOCTb,
POXKIAEMOCTh, CMEPTHOCTD, IIPUPOCT,
Murpanus. J[mHaMuka 4ucieHHOCTH
MOMYJISIIIUU U €€ PeryJIsiusl.
Hemoncmpayuu:

Tabauysl u cxemor: «Ilomynsium,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
NOMYJISIUKA UHDY30pUU-TY PETBKI.
Jlabopamopnsie u npaxmuyeckue
pabomul:

IUIOTHOCTb, POXKIaEMOCTh, CMEPTHOCTb,
IPUPOCT, MUTpALUs, TUHAMUKA
YHUCIIEHHOCTHU MOMYJISLIUU.
XapakTepru30BaTh OCHOBHBIE TTOKA3ATEIN
1 DKOJIOTHYECKYIO CTPYKTYPY
MOMYJISILIUK; ONUCHIBATh MEXaHU3MBbI
peryssiiuy YUCICHHOCTH NOMYJISLUN




[Ipaktuueckas pabora Ne 2. «Iloxcuér

IJIOTHOCTH MOMYJISIUN pa3HbIX BUIOB
pacTeHuiD»

HToro yacoB 110 TemMe

5

Tema 4. Coo0nrecTBa H IKOJOTrHIECKHE CHCTEMbI

4.1 | CooOmecTBa 1 Co00111eCcTBO OpraHU3MOB — OMOIIEHO3. PackpwiBaTh copepkaHue TEPMUHOB U
OpraHNU3MOB CrpyKTypbl OMOLIEHO3a: BUI0BAs, MOHATUI: OMOLIEHO3, SKOCUCTEMA,
MPOCTPAHCTBEHHAS, TPOPUIECKas OMOTreo1IeHO03, BUIbI-JOMHUHAHTHI,
(mumeBast). Buabl-nOMUHAHTHI. JKOJIOTMYECKas HULIA.
CBs13u B OMOIICHO3E. XapakTepu3oBaTh OMOIICHO3
Jlemoncmpanuu: (coo0111ecTBO), €ro BUIOBYIO,
Tabauysl u cxemol: «IluieBbie HENN», POCTPAHCTBEHHYIO 1 TPOPUHIECKYIO
«BHOIIEH03: COCTAB U CTPYKTYpay. CTPYKTYDBI.
Obopyodosanue. MOJICIb-aNTUITMKALIUS OOBACHATE PONIb KOMIOHEHTOB
«Tunuuneie OMOLIEHO3bI»; repobapuii OnoueHo3a B NOANIEPHKAHNH €ro
«PacTuTenbHble COOOUIECTBAY; CTPYKTYphI H CnyCCTBOBaHHH
KOJLIeKIs «BHOLEHO3Y Ha OonpeAeIEHHON TEPPUTOPHH.
OOBSACHITH OMOJIOTUYECKUM CMBICIT
SPYCHOCTU WJIMCTOBOW MO3aUKH.
CpaBHUBATh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOPUUECKYIO CTPYKTYPBI, CBSI3U MEKITY
OpraHu3MaMu
4.2 | DKOCHUCTEMBI U 2 DKOJOTUYECKUE CUCTEMBI PackpriBaTh conepxkaHue TEpMUHOB U

3aKOHOMCPHOCTH UX
CyIICcCTBOBAHHUA

(?xocuctemsl). [Tonarue 06 skocucTeME
1 OMOTEOIICHO3E.
OYHKIIMOHAIbHBIE KOMITOHEHTHI

MOHATHUH: DKOCUCTEMA, OMOTE€OLIEHO3,
MPOYIICHTBI, KOHCYMEHTBI, PEIYILICHTHI,
TpopUUECKUE YPOBHU, MTUIIICBAs




HKOCHUCTEMBI: TPOJIYLIEHTHI, KOHCYMEHTBHI,
PENYLEHTHI.

KpyroBopot BeliecTB 1 OTOK SHEPTUU
B DKOCHUCTEME.

Tpoduueckue (nuieBsie) ypoBHU
sKocUCTEMBI. [IuIeBbIe 1Ienu U CeTH.
OcHOBHbIE MTOKA3aTEJIN SKOCUCTEMBI:
Ouomacca, mpoayKIus. IKOJIOTUYECKUE
MAPaMUJIbL: IPOAYKIUU, YUCIEHHOCTH,
onomacchel. CBOMCTBA 3KOCUCTEM:
YCTOMYUBOCTb, CAMOPETYJISIUS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemur: A. JIx.

Tencnu, B. H. Cykaués.

Tabauywl u cxemol: «IlpuponiHbie
coobmecTBay, «llenu muTanusay,
«IKOJIOTHYECKas MUPAMUIA»

LEIb U CETh, IKOJIOTUYECKUE
nUpaMuIbl, OMoMacca, IpoILyKIHs,
CYKILIECCHSL.

XapakTepu30BaTh CBOWCTBA SKOCHCTEMBI
(e€ cmocoOHOCTD K ITTUTEIHHOMY
CaMOIIO/IJIeP’KaHNI0, OTHOCUTEIILHO
3aMKHYTBIH KPyTOBOPOT BEIECTB,
HE00XOAMMOCTb IMOTOKA YHEPTHUN).
CpaBHUBaTh NacTOUIITHBIC U IETPUTHBIC
MUIIEBbHIE IIENH, TPOPpHUUECKre ypOBHH
HKOCHCTEMBI.

Pasznuyars nupamMuabl NpoAyKIIUH,
MUPAMU/IBI YUCICHHOCTH U TUPAMU/IBI
OMOMacCHhl.

CocTaBisTh LIENU U CETH MUTAHMUS.
[lepeuncasTh CBOMCTBA HIKOCUCTEM:
YCTOHYMBOCTb, CAMOPETYJISIIHA,
pa3BuTHE (CyKIIECCHs).

OmnuchIBaTh MEXaHU3M O ACPIKaHUS
paBHOBECHS B YKOCHCTEMaX.
XapakTepu30BaTh CyKIIECCUH, BBISIBISTH
MPUYHUHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI IKOCHCTEM

4.3

[IpupoHsre
DKOCHCTEMBI

[IpuponHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKOCHUCTEMA XBOMHOTO WU
IIMPOKOJIMCTBEHHOIO JIeca.

PackpriBaTh copepkaHue TEPMUHOB H
TIOHSITHIA: BOJHBIE Y9KOCHCTEMBI,
OMOTreo1IeHO3bI, (PUTOTUTAHKTOH,
300TUIAHKTOH, OEHTOC, TYMYC.




Hemoncmpauyuu:

Tabauysl u cxemwvl: «IKOCUCTEMA
HIMPOKOJIMCTBEHHOTI'O JIecay,
«IKOocucTEMa XBOMHOIO JIecay,
«buoneHnos Boj10éMay.

Obopyodosanue. repOapuu U KOJJIEKIIUU
PaCTEHMM U )KUBOTHBIX,
MPUHAJJTIEAKAIUX K PA3HBIM
HKOJIOTMYECKUM IpyInnaM OJHOr0 BUja

[TpuBOAUTH MpUMEPHI IPUPOTHBIX
3KOCUCTEM CBOEI MECTHOCTH.
CpaBHUBATh HA3€MHBIE U BOJHBIC

HKOCUCTEMBI; OpraHU3MBbl, 00pa3yIoLue
pasHbie Tpo(UUECKHE YPOBHU

4.4 | AHTpPOIIOTCHHBIE AHTPONIOTE€HHBIE YKOCHUCTEMBI. PackpriBaTh conepxaHue TEpPMHUHOB U
HKOCUCTEMBI ATPOIKOCUCTEMBI. MOHSATUHN: aHTPOIOTeHHAs YKOCHCTEMA,
Ypboskocucremsl. buonoruueckoe u arpo3’KocucTemMa, ypoosKkocucrema,
X035IUCTBEHHOE 3HAYCHUE OounopazHoodpasue.
arpodKOCUCTEM B YPOOIKOCHCTEM. XapakTepu30BaTh arpoOdIKOCUCTEMBI U
buopa3noobpasue kak paxTop ypOO03KOCHCTEMBI, OCOOEHHOCTH MX
ycToiunBocTH 3kocucteM. COXpaHEHUE | CyHIECTBOBAHHUS.
OMOJIOTMYECKOT0 Pa3HOOOpa3us [IpyBOAUTH MPUMEPHI AHTPOIOTEHHBIX
Ha 3emIie. HKOCHCTEM CBOEH MECTHOCTH, ONUCHIBATH
Jlemoncmpayuu: UX BUJOBOM COCTaB U CTPYKTYpY.
Tabauybl u cxemvl: «ATpOIIEHO3». CpaBHHMBATL COCTAB U CTPYKTYPY
Obopyoosanue: xomnekuus «Bpeaurenn | TPUPOAHBIX SKOCUCTEM 1
BAXHEHIINX CEIbCKOXO03IMCTBEHHBIX arpO3KOCHCTEM, arpOSKOCHCTEM 1
KYTBTYD» ypOosKocucTeM
4.5 | buocdepa — VYuenue B. 1. Bepuanckoro o 6uocdepe. | PackprbiBath cosepkanre TEpMUHOB U
riodabHast ['paHulibl, COCTAaB U CTPYKTYypa NOHATUI: OMocdepa, KUBOE BEUIECTBO,

DKOCHUCTEMA 3EMITH

ouocdepnl. JKuBoe BeIecTBO U €ro
¢bynkuuu. OcobenHoctu buochepsl Kak

JTMHAMUYECKOE PABHOBECHE.
OuenuBats Bkian B. . Bepnaackoro




JI00AJIBHOM AKOCUCTEMBI.

JlnHamudeckoe paBHOBECHE U 0OpaTHas
CBs3b B Ouocdepe.

Hemoncmpayuu:

Ilopmpemui: B. 1. BepHaackui.
Tabauyvt u cxemwvl: «O0IIas CTPYKTYpa
ouocdepor», «PacnpocrpaneHue KU3HA
B 6nocepe», «O30HOBBIN HKpaH
ounocdepb

B CO3/laHuE yueHus o ouocdepe.
XapakTepusoBaTh cOCTaB OMOChEPHI,
(GyHKIIUY KUBOTO BelecTBa Ouocdepbl
1 onpeaesTh (Ha KapTe) 00J1acTH ero
HaMOOJIBIIIETO PACTIPOCTPAHCHHS.
[TpuBOAUTH PUMEPHI TIPOSBICHHUSI
(GyHKUHMNA )KUBOTO BellecTBa Onochepsl,
OMOTeOXMMHYECKOH JESITeTbHOCTH
YeNoBeKa.

[lepeunciarb 0coOEHHOCTH OUOC(EpPDI

KaK TJI00aJIbHOM DKOCHUCTEMBI 3eMIIN

4.6 | 3aKOHOMEPHOCTH KpyroBopoTsI BetiecTs u PackpeiBath copepkaHue TEPMHHOB U
CYIIECTBOBAHHUS OMOTCOXMMHYECKHE ITUKITBI DJIEMEHTOB MOHSITHIA: 1IEJIOCTHOCTH Onochepsl,
ouochepsl (yraepona, a3ora). KPYTOBOPOT BEILIECTB,

3oHabHOCTH OHocheprl. OCHOBHBIE OMOT€OXUMUYECKUE ITUKITBI

OMOMBI CYIIIH. AJIEMEHTOB, 30HAJILHOCTh OMOChepHI,

Jlemoncmpayuu: OMOMBI.

Tabnuywl u cxemvl: «Kpyroopor OmucbIBaTh KPYroBOpOT BELIECTB,

yriepona B Guochepey, «KpyroBopot OMOreOXMMHUYECKHE ITUKIIBI a30Ta U

a30Ta B MPUPOJE» yriepojia B buocdepe.
OOBSCHATH NPUYHUHY 30HATBHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepU30BaTh OCHOBHbIE OMOMBI
CyIIH 3eMJIn

4.7 | YenoBeuecTBO YenoseyecTBO B Onochepe 3emiu. PackpeiBaTh conepkaHue TEPMUHOB U

B Ouocdepe 3emiu

AHTpOIIOTeHHbIE U3MEHEHUs B Ouocdepe.

I'nmoGanpHBIE

MOHSATHI: aHTPOIIOT€HHBIE N3MEHEHHS,
HKOJIOTUYECKUN KPU3HUC, TI100aTbHBIE




AKOJIOTHYECKHE TTPOOTIEMBI.

Hemoncmpayuu:

Tabauysl u cxemwl: «IlpumepHbie
AHTPOIIOTECHHBIE BO3/ICUCTBUS

Ha IPUPOY», « BakHENIIMEe HCTOYHUKU
3arpsI3HEHUS BO3/1yXa U TPYHTOBBIX
BOJ», «IlouBa — BakHEHIIaS
cocraisitonast onochepor», «PakTopbl
nerpajgaunu nouBy, «llapHUKOBbIN

b dexTy, «DaKTophl PaIMOAKTUBHOTO
3arpsisHeHus onocdepni»; Kpacnas
kaura P®, n300pa>keHus oXpaHsIeMbIX
BUJIOB PACTEHUH U KUBOTHBIX

POOJIEMBI.

XapakTepu3oBath OMochHepHyIO POJIb
YyeJIOBEKa.

[IpuBOIUTH MPUMEPHI AHTPOMIOTEHHBIX
M3MEHeHU B Onocdepe.

O1neHUBaTh MOCIECTBUS 3arpsi3HEHUS
BO3/yIIIHOM, BOJTHOW CPE/bl, U3MEHCHUS
KJIUMAaTa, COKpalieHus
OoropazHooOpazus.

dopMyIUpoBaTH COOCTBEHHYO TTO3UITUIO
110 OTHOIIICHMIO K IJI00AJIbHBEIM U
PETrHOHAIbHBIM 3KOJIOTHYECKUM
npobJieMaM, apryMeHTHPOBATh CBOIO
TOYKY 3pEHUS.

HaspiBaTh NpUUMHBI OSIBJIICHUS
MPUPOJOOXPAHHOMN ITUKH,

pacKpbIBaTh 3HAYCHHUE TIporpecca

JUTSL TPEOI0ICHUS DKOJIOTMYECKOT0
KpH3uca

4.8

CocymiecTBoBaHUE
IPUPOBI U
YeJI0BEUECTBA

CocyuiecTBOBaHUE MIPUPOJIBI U
yesnoBeuecTBa. CoxpaHeHUe
Omopa3zHoo0Opa3urs Kak OCHOBA
ycToiunBoctu 6uocdepsl. OcHOBa
paIMOHAIBHOTO YIIPABICHUS
MPUPOTHBIMH PECYPCAMH U UX
UCIoNIb30BaHue. JloCTHIKEHUST OUOJIOTHH

1 OXpaHa MPUPO/IHI.

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSATUN: PALIMOHAIIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOUUNBOE
pa3BUTHE, KODBOJIIOLUS.
XapakTepu30oBaTh PALMOHAIBHOE
HCII0JIb30BaHUE MPUPOIHBIX PECYPCOB;
OCHOBHBI€ IOJIOKEHUS KOHLIETILIUU
YCTOWYMBOI'O Pa3BUTHSA




Hemoncmpayuu:

Tabauywl u cxemwvl: «buocdepa u

YCIIOBECK»

HUtoro uacos mo teme

PesepBHOE Bpems

OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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