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PaGouass mporpamma mo ydeOHOMY mpenmety «buonorus» (06a3oBbIii ypOBEHB)
(mpeameTHas obmactb «EcTecTBeHHO-HaydyHBIE TPEIMEThI») (majee
COOTBETCTBEHHO — IMpOrpaMma MO OHOJIOTHH, OMOJIOTHS) BKJIIOYACT MOSCHUTEIHHYIO
3allUCKY, COJep)KaHue OOY4YEeHMs, IUIAHUPYEMbIE pe3yJbTaTbl OCBOCHHS IPOrPaMMBI
110 OMOJIOTMH, TEMATUYECKOE TIAHUPOBAHUE.

[TosicHuTeNnbHAS 3allMCKa OTpaXkaeT OOIIME LM U 33Ja4d M3y4YEeHHs] OHOJIOruw,
XapaKTEPUCTUKY ICUXOJOTUYECKMX MNPEANOChUIOK K €€ HM3Yy4EHUIO O0yJaroIIMMUCS,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKkKe MOJAXO0Jbl K OTOOpy coaepxkaHWUs,
K ONPEAENICHUIO TUIAHUPYEMBIX PE3YyJIbTATOB.

ConepxaHue 00y4eHHMsS  PpacKpbIBA€T COJAEp)KATEIbHBbIE JIMHUU, KOTOpBIE
peuIaratoTcst s 00s3aTeIbHOTO M3Yy4EHHUs] B KaXKIOM KJIACCE Ha YPOBHE CPETHETO
o0mero oOpa3oBaHmsL.

[Inanupyembie pe3yiabTaTbl OCBOEHUS MIPOTrPaMMbl IO OHOJIOTMU BKIIIOYAIOT
JUYHOCTHBIE, METANpPEAMETHBIE PE3yJabTaThl 3a BECh MEpPUOJA OOyYEHHUs Ha YpPOBHE
CpeIHero o0Iero o0pa3oBaHUsA, a TAKXKe MPEAMETHBIE JOCTHKEHUS O0ydarolmerocs
3a KaXIbli 0] 00ydeHUSI.

IMNOACHUTEJIBHASA 3AIINCKA

IIpu pa3zpaboTke TmporpaMmbl MO OHOJIOTHM  TEOPETHUYECKYID  OCHOBY
JUISL ONPENIETCHUs] TOAXOM0B K (OPMHPOBAHUIO COJACpNKAHUS Y4EOHOro IpenMera
«buonorus» COCTaBUJIN: KOHIIENITYaJIbHbIE MTOJIOKEHUS orocC COO
0 B3aMMOOOYCIIOBIEHHOCTH 1I€JIEN, COAEPKAHUA, PE3yIbTaTOB 00y4eHus: U TpeOOBaH Uil
K YPOBHIO TOATOTOBKHM BBITYCKHHUKOB, TOJOKEHHS 00 OOIMX IEeNSIX W MPUHIIMIAX,
XapaKTEPU3YyIOMINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEIHEro OOIIero o0pa3zoBaHus
B Poccuiickoit deneparu, a TakkKe MOJOKEHUS O crieruduke OUoIoruu, e€ 3HaYeHUU
B MIO3HAHUH KUBOU MPUPOIBI M 00€CIICUSHUH CYIIIECTBOBAHUS YEJIOBEYECKOTO 00IIIECTBa.
CornacHO Ha3BaHHBIM TIOJIOKEHHUSIM OIpPEACICHbl OCHOBHBIC (DYHKIIMU MPOTPaMMBbI
1o OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu JaéT MpeAcTaBieHUE O IeisiX, 00 o0Iieil cTpareruu
0o0OydeHMs, BOCIIUTAHUSA W PA3BUTUSL OOYYAIOIIUXCA CPEACTBAMU y4e€OHOro MnpeameTa
«buonorus», ompenensier o0sA3aTENbHOE MPEAMETHOE COAECPKAHHUE, €r0 CTPYKTYPY,
pacnpeneneHue no pa3jesnaM U TeMaM, pEKOMEHIYEMYIO MTOCIeI0BATENbHOCTh U3yUEHUs
y4e0HOro MaTtepraia ¢ y4¢TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH, JIOTUKU
00pa30BaTeIHLHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH 00yJaromuxcsl.

B mporpamme mo OuoOOTMHM Tak)Ke YYUTBHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM
JUYHOCTHBIM,  METalpeIMETHHIM W  MPEAMETHBIM  pe3yjbTaTaM  OOy4deHUS
B (hOpMHUpPOBAaHHHM OCHOBHBIX BHIOB y4eOHO-ITO3HABATEIBHOMN ACSATEIBHOCTH/YIeOHBIX
JEeUCTBUI 00YyJarOITUXCS 0 OCBOSHUIO COJIEpKAHUSI OMOJIOTUUECKOTO 00pa30BaHUsI.

B mporpamme mo Ouosormu (10—11 kmacchl, 0a30BbIii YPOBEHB) pealM30BaH
OPUHIIMI T[PEEMCTBEHHOCTHM B M3y4e€HUUM Ouojoruu, Ojarojaps uYeMy B Hel
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IPOCMATPHUBAETCS HAMIPABICHHOCTh HA PAa3BUTHUE 3HAHHM, CBA3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYyYHOI'O  MHUPOBO33PEHUS, LIEHHOCTHBIX OpPHUEHTALMK  JIMYHOCTH,
HKOJIOTHYECKOTO MBINIJICHUS, TIPEICTABICHUH O 3I0POBOM 00pase >KU3HU U OEPEIKHBIM
OTHOIIEHUEM K OKpyXKaroliei mnpupoaHoud cpene. llostomy Hapsay ¢ H3ydeHHEM
00IIEeOMOIOTHYECKUX TEOPHM, a TaKKe 3HAHWA O CTPOCHUHU JKUBBIX CHCTEM Pa3HOTO
paHTra W CYINIHOCTH OCHOBHBIX IIPOTEKAIOMMX B HHUX IIPOIECCOB B IPOTrpamMme
110 OMOJIOTUH YJIeJIEHO BHUMAHKE HCIIOJIb30BAHUIO MOJTy4€HHBIX 3HAHUHN B MIOBCETHEBHOM
YKU3HHM JIJIS pEIISHUS IPUKIIAIHBIX 3a/1a4, B TOM YUCIIe. MPOQUIaKTUKU HACIICCTBEHHBIX
3a00JIeBaHUIl YeJIOBEKa, MEIUKO-TEHETHUYECKOTr0 KOHCYJIbTUPOBaHUS, OOOCHOBAHUS
HKOJIOTMYECKH 11€JIeCO00Pa3HOro MOBEACHUSI B OKPYXKaIOIlel TPUPOAHON Cpejie, aHaIu3a
BIUSHUS XO3SWCTBEHHOW JIEATCITLHOCTH YEJIOBEKA HAa COCTOSHHE NPUPOJIHBIX W
HCKYCCTBEHHBIX JKOCHCTEM. YCWICHHE BHUMAaHUS K MPUKIAAHOW HAMpaBIECHHOCTH
yueOHOro mnpeaMera «buUOJOTHS» MNPOAUKTOBAHO HEOOXOAUMOCTBIO OOecCIeUeHuUs
YCIIOBUW JUIsl PEIICHHWS OJHOM W3 aKTyaJdbHBIX 3a7ad IIKOJHLHOTO OHMOJIOTHYECKOTO
o0Opa3oBaHus, KOTOpasi MpejrnoyiaraeT (GopMUpPOBAHUE Y OOYUYAIOMIUXCS CIIOCOOHOCTH
aIaTHPOBATHCS K M3MEHEHUSIM THHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

[Iporpamma 1O OHMOJOTUU SIBIISIETCS OPUEHTUPOM JUISI COCTABJICHHSI PabOUYuX
pPOrpaMM, aBTOPBI KOTOPBIX MOTYT MPEJIOKUTH CBOM BapHaHT MOCJIEI0BATEILHOCTH
U3YYCHUS] M CTPYKTYphl Y4eOHOro Marepuana, CBOE BUJIEHUE TyTel (hopMuUpoBaHUS
y oOyuatomuxcs 10—11 kiaccoB mpeaMeTHBIX 3HAHUM, YMEHUN M CHOCOOOB yueOHOM
NEATEIBHOCTH, a TaKK€ METOAMYCCKUX PEIICHWH 3aad BOCTHTAHUS W Pa3BUTHS
cpencTBaMu yaeOHOTO TIpeameTa «bromorus.

buonorus Ha ypoBHE cpemHero oOmiero o0pa3oBaHMs 3aHUMAET BaKHOE MECTO.
OHn oOecrnieunBaeT GOpMHUPOBAHKE Y 00YUAIOIIUXCS PEACTABICHUI O HAYYHON KapTHHE
MUpa, pacldpser W o0000IIaeT 3HAHUS O JKUBOM MpUpOJe, €€ OTIMYUTEIBHBIX
MpU3HAKaX — YPOBHEBOW OpraHU3AIMK W ABOJIOIWU, CO3MAET YCIOBUS JJIS: TIO3HAHUS
3aKOHOB >KMBOW TIPHUPObI, (HOpMHUPOBaHUS (PYHKIIMOHAIBHONW T'PAMOTHOCTH, HABBIKOB
3I0pOBOTO M 0€30macHOTr0 o0pasa >KHU3HHU, IKOJOTUUYECKOTO MBIILICHHUS, [IEHHOCTHOTO
OTHOIICHUS K )KUBOW MIPUPOJIEC U YETOBEKY.

bonpmoe 3HavyeHWe OWOJOTHS WMEET TakKe Ui PEIICHHUs] BOCIUTATEIBHBIX M
pa3BUBAIOIIUX 3a7a4 CpPEHEro 0O0IIero o0pa3oBaHUsl, COLMAIM3ALNKN O0YJaOIIUXCS.
N3ydenne OMONOTMU OOCCIIeUMBAET YCIOBHS Ml (POPMHPOBAHUS WHTEIUICKTYaJbHBIX,
KOMMYHHUKAIIMOHHBIX H WH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOH KYIBTYpHI,
CIOCOOCTBYET HMHTETpAIllMd OHMOJOTHYECKUX 3HAHWW C TPEICTABICHUSAMU W3 JIPYTHX
y4eOHBIX TPEIMETOB, B 4YacTHOCTH, (U3MKHU, XUMUU u Teorpaduu. HazBaHnHbIe
TIOJIOKEHMSI O TIPETHa3HAYCHUH YIeOHOTO TIpeiMeTa «broIoTHsy COCTaBUIN OCHOBY JIJIS
OTIPEJICNICHHs] TIOAXOJ0OB K OTOOPY ¥ CTPYKTYPHUPOBAHUIO €ro  COJACpKaHUS,
MPEJICTABIIEHHOTO B IPOrPaMMeE 1O OUOJIOTHH.

Ot6op comepkanusi ydebHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIUNA KYJIbTYpPOCOOOPA3HOTO MOAXO0a, B COOTBETCTBHUU C KOTOPHIM
oOyJaromuecs: TOJDKHBI OCBOWTH 3HAHUS W yYMEHHMS, 3HAYMMBIC IS (POPMHUPOBAHUS



o011eil KyImbTyphbl, ONPEAEISIONINE aJIeKBAaTHOE IMOBEICHUE YENIOBEKa B OKpPYXKaloIIen
NPUPOAHON Cpelie, BOCTPEOOBaHHBbIE B TMOBCEAHEBHOM IKU3HM U MPAKTUUYECKOM
nesitenbHocTH.  Ocoboe MecTo B JTOM CHCTEME 3HAHWM 3aHUMAIOT 3JIEMEHTHI
CONEpXKaHMs, KOTOpbIE CIyXaT OCHOBOM st (OpMHpOBaHUS TMpeNCTaBICHUN
O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHMHE MHUpa U ILIEHHOCTHBIX OPUEHTAIUSIX
JMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHHU3AIIMH OMOJIOTHYECKOT0 00pa30BaHMS.

CTpykTypupoBaHHE  COJACpXKaHUs  y4eOHOro MarepHaia B  IpOrpamMme
no OHWOJIOTUM OCYHIECTBICHO C Y4ETOM TNPUOPUTETHOTO 3HAYECHHS] 3HAHUU
00 OTJIIMYUTENbHBIX OCOOCHHOCTAX >KMBOW MPUPOJIbI, O €€ YpOBHEBOM OpraHu3aluu
U 3BOJIONHUH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro mpeamera «buomorus»
BBIJICJICHBI CJICAYIOIIUE COJepKaTeNbHble JTUHUU. «buojorus kak Hayka. MeTonbl
HayqyHOro no3HaHus», «Kierka kak Ouojoruueckas cucremay, «OpraHusM Kak
Oouonornueckass cucrema», «CucreMa W MHOTOOOpa3sHMe OPraHMYECKOTO MHUpay,
«OBOIIOLHS )KUBOM NTPUPOABD», « DIKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTI.

Lenp u3ydyenus yueOHoro npeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIA/ICHUE
OOy4alOIUMUCS 3HAHUSIMH O CTPYKTYPHO-()YHKIMOHAJIBHONW OpraHM3alliU >KHUBBIX
CUCTEM Ppa3HOI0 paHra M NPUOOpETEeHHE YMEHUN MCIOJIb30BaTh 3T 3HAHUS
JUIs TPaMOTHBIX JIEHCTBUH B OTHOLIEHUH OOBEKTOB >KUBOW MPHUPOAbI M PELICHUS
Pa3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTuxenue e U3Yy4EHUs y4eOHOro npeaMeTa «buonorus»
Ha 0a30BOM YpOBHE 00€CIIEUMBACTCS PEIICHUEM CIICIYIOIMNX 3a1a4:

OCBOEHHE 00YYAIOIIUMHUCA CUCTEMBI 3HAHUIM O OMOJIOTUYECKUX TEOPUSIX, YICHHUSIX,
3aKOHAX, 3aKOHOMEpPHOCTSX,  THIOTe3aX,  TMpaBWiaX, CIyKalMX  OCHOBOU
U1 (pOPMUPOBAHUS IPEICTABICHUN O €CTECTBEHHO-HAyYHOU KapTUHE MHUpPA, O METO/aX
HAyYHOTO MO3HAHMSI, CTPOSHHH, MHOTOOOpa3uu U OCOOCHHOCTSIX JKUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHM3alliM, BBIJAIOIIMXCS OTKPBITHSX M COBPEMEHHBIX MCCIIEI0BaHUIX
B OMOJIOTHH;

dopmupoBanne y  0OOYydYalOMIMXCS  TO3HABATENBHBIX,  HMHTEIUIEKTYaIbHBIX
¥ TBOPYECKHUX CIIOCOOHOCTEH B IPOIIECCE aHAIM3A TAHHBIX O MYTSIX PA3BUTHS B OMOJIOTHH
HAy4YHBIX B3IVISIOB, MW U MOAXOJOB K M3YUEHHUIO JKHUBBIX CHCTEM PAa3HOIO YpPOBHS
OpraHU3alNY;

CTaHOBJIEHHE y oOydarouuxcs o01el KylbTyphl, (YHKIMOHAIBHON IPaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATh M OLIEHUBATH SIBJICHUS OKPYKAIOIIETO0 MHpa KUBOU
IIPUPOJIBI HA OCHOBAHUH 3HAHUH M OIBITA, TOJYICHHBIX MTPH U3yYE€HUN OUOJIOTHY;

dbopmupoBaHue 'y oOydaromuxcs yYMEHUM  WUIIOCTPUPOBAThH  3HAUYCHHUE
OMONOTMYeCKUX 3HAHUW B TMPAKTHUECKOH JEATENIHHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHIA U arpoOHOTEXHOJIOTHH;

BOCTIUTaHUE YOSKJIEHHOCTH B BO3MOXKHOCTU TIO3HAHUSI UEJIIOBEKOM IKHUBOM
MPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOTI0ICHUS DTUYECKUX HOPM
IPY MPOBEACHUHN OMOJIOTUYECKUX HCCIICIOBAaHUM;

OCO3HAHWE IICHHOCTH OWOJOTHYECKUX 3HAHWU JJIsl TIOBBIMICHUS  YPOBHS
IKOJIOTHYECKOU KYIBTYPHI, I (DOPMHUPOBAHUS HAYTHOTO MUPOBO33PEHUS;



MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHHIl B TIOBCEIHEBHOW KU3HU
JUTSL OIIEHKU TIOCIIEACTBUI CBOEH ESITENIbHOCTH MO OTHOIICHUIO K OKPY)KAIOIIeH cpene,
COOCTBEHHOMY  3/I0pOBbIO, OOOCHOBaHHME U COONIOZICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero obmiero oOpazoBaHusi «buosorus», u3ydaemas
Ha 0a30BOM YPOBHE, SIBJISIETCS 0053aTENbHBIM YU€OHBIM MPEAMETOM, BXOISAIIUM B COCTaB
npeaMeTHon o0nacTu « EcTecTBeHHO-HAyYHBIE PEIMETHI.

OO61iee 4MCIO YacoB, PEKOMEHJIOBAaHHBIX JJIsi U3y4deHUsi Ouoioruu — 68 4acos:
B 10 kmacce — 34 ygaca (1 gac B Henmenmo), B 11 kiacce — 34 gaca (1 yac B HeZeITiO).



COJAEP) KAHUE OBYUYEHUASA

10 KJIACC

Tema 1. buosiorus kak Hayka

buonorus kak Hayka. CBsi3b OMOJOIMM C OOIIECTBEHHBIMH, TEXHUYECKUMU
U IPYTUMH €CTECTBEHHBIMU HayKaMu, ¢punocodueit, STUKOM, ICTETUKON U TpaBoM. Porb
ouonornu B (POPMHPOBAHMM COBPEMEHHOM HaydyHOW KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HaYK.

Metonbl TO3HAHWS SKUBOW MPHUPONbI (HAOIIOACHWE, SKCIIEPHUMEHT, OIMCAaHWE,
U3MepeHne, KiaccupuKaIys, MOJACIMPOBAHNE, CTATHCTUIECKass 00padOTKa JaHHBIX).

Jemoncmpavuu:
Hopmpemuwi: Y. [lapBun, I'. Mengens, H.K. Konbuos, [[x. Yorcon u @. Kpuk.
Tabruywvl u cxemvr: «MeTOIbI MO3HAHUS )KUBOU IPUPOABDY.

Jlabopamopuusie u npakmuueckue padoomol:
[Ipaktuueckas padora Ne 1. «Mcnonp30BaHue pa3IMUHbIX METOIOB MPU U3y4EHUU

OMOJIOrHYECKHX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3AIUS

Kusbie cucteMbl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHusi Ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPO/IBI.

CpoiicTBa OMOCHCTEM M HMX pa3HOOOpazue. YPOBHHU OpraHuU3auu OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHbBIM, MOMYJISIMOHHO-BUIOBOM,
AKOCHUCTEMHBIH (OMOTreOIeHOTUYECKHIT), OnochepHsbIil.

Hemoncmpauuu:

Tabauyol u cxemvi: «OCHOBHBIC IPU3HAKY KU3HUY, « Y POBHH OPTaHHU3AIINN KUBOU
IPUPOIBD».

Obopyoosanue: moaenb moJiekyisl JJHK.

Tema 3. XumMnuyeckuii cOCTaB U CTPOEHHE KJIETKH

XUMHUUYECKUM COCTaB KJIETKU. XHUMHUYECKHUE DJIIEMEHTBI. MAaKpOAJIEMEHTHI,
MHUKpPOd3JIEMEHTHI. Bo/la 1 MUHEpaJIbHbIE BEILIECTBA.

DYHKIIUM BOJIbI 1 MUHEPAIBHBIX BEIIECTB B KJIeTKe. [loaaepkanne 0CMOTHYECKOTO
Oananca.

benku. CoctaB u crtpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3ameHumble W 3aMEHHMBbIE aMUHOKHUCIOTHI. AMHUHOKHUCIOTHBIM COCTaB. YPOBHH
CTPYKTYpBI OCIIKOBOW MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W YETBEPTUUHAS
CTpYKTypa). XUMHUYECKHE CBOMCTBA OeaKoB. brosornyeckue GyHKIIUU OCIIKOB.

depmeHThl — Ouosiormueckue katanuzatopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIN
HeHTp, cyocrpatHas crneunduunocts. Kodhepmentsl. Buramunbl. OTianuns hpepMeHTOB
OT HEOPTraHUYECKHUX KaTaJau3aTOpOB.



VYrneBoapl: MOHOcaxapuIbl (TJIIOKO3a, prbo3a W Je30KCHpH003a), IHCaXapHbl
(caxapo3a, JakTto3a) | moiMcaxapuibl  (Kpaxmas, TJUKOTEH, IIEJUTI0JI03a).
buonorudeckue GyHKIHUN YTIEBOAOB.

Jlunuaer: TpuraMuepuasl, Gocoaunuabl, crepouibl. I uapodunbHO-rTuapoPoOHbIS
cBoiictBa. buonornueckue ¢yHkiuu munuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB WU
JMINAI0B KaK KCTOYHUKOB YHEPTUH.

Hyxneunossie kucnotel: JIHK nu PHK. HykneoTuabl — MOHOMEpBHI HYKJIEHHOBBIX
kucnot. Crpoenue u ¢pynkuuu JJHK. Crpoenmne u ¢pynkiun PHK. Bugst PHK. AT®:
CTpOoeHUE U (QYHKIUU.

[uronorusa — Hayka o kietke. KierouHas Teopusi — mpuMep B3auMOJEHCTBUS UIEH
¥ (aKTOB B HAYYHOM MO3HAHUU. METOIbI M3YUEHUS KICTKH.

Krnerka kak nenoctHast skuBasi cuctema. OOIIMe MPU3HAKU KIIETOK: 3aMKHYTas
HapyxHasi MmeMOpana, monekynbl JJHK kak renermyeckuii ammapar, cucTeMa CHUHTE3a
oernka.

Tunel KJIETOK: 3yKapuoTHYecKass U IpokapuoTudeckas. OcoOEHHOCTH CTPOEHUS
npokaproTudyeckor kinetku. Knerounas crenka 6akrepuil. CTpoeHUe 3yKapuoOTHYECKOM
KJIeTKH. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, )KUBOTHOM U TPUOHON KIIETKH.

IIoBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAasl CTEHKA, TJINKOKAJMKC,
ux (ynkmuu. Ilnazmatuueckass memOpaHa, e€ cBoiictBa W ¢GyHKuuu. [{uTomiazma
u eé opranouansl. OgHoMeMOpaHHble opraHouabl kietku: JIIC, anmapart [ ombmxw,
JM30COMBI.  [lonmyaBTOHOMHBIE OpraHoOWAbl  KJIETKU: MUTOXOHJIPHUM, IUIACTUIBI.
[Tpoucxoxaenrne MUTOXOHAPUH U acTu. Bunbl mnactua. HememMOpanHbie OpraHou bl
KJIETKU: PUOOCOMBI, KJIETOUHBIA ILIEHTP, LEHTPUOIH, PECHUYKHU, KIYTUKU. DYHKIHUU
OPraHOUJIOB KJIETKU. BKiroueHusl.

SAnpo — perymaropHbii HeHTp kieTku. CTpoeHuwe sAnpa: sjaepHas 000J0uKa,
Kapuoruiazma, XpOMaTuH, ApbIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

Jemoncmpayuu:

llopmpemwvr: A. Jleenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Luacpammer. «PacnipeneneHue XUMHUYECKUX JJIEMEHTOB B HEXKUBOM IIPUPOIEY,
«PacmipesiesieHre XUMUYECKHUX DJIEMEHTOB B JKMBOU TIPUPOJIE».

Tabnuyvt u cxemwvl: «llepuonuueckass TabaMIa XUMHUYECKUX DJIEMEHTOBY,
«CTtpoenne MoJeKynbl Bonbl», «buocunres Oenkay, «CTpoeHHWE MOJEKYIBl OeKay,
«Ctpoenue pepmenTan, «Hyknennossie kucioThl. JJTHK», «Ctpoenue momnexynsr ATDy,
«CTpoeHHE SYKApUOTHYECKON KIETKNW», «CTpPOCHHE >KMBOTHOM KIETKH», «CTpoeHue
pacTUTeNbHON KIETKH», «CTpoeHHE MPOKApUOTHYECKON KIeTkn», «CTpoeHue siapa
KIIETKI», « YTIIEBOIBDY, «JIMIUABDY.

Obopyoosanue:. CBETOBOM MHUKPOCKOIN, OOOpyJOBaHUE JIsi  IPOBEICHUS
HAOJIOJICHUM, W3MEPEHUM, HSKCIEePUMEHTOB, MHUKpPOIpEnapaTbl  pPacTUTENbHBIX,
KUBOTHBIX U OAaKTEpUATIbHBIX KJIETOK.



Jlabopamopusle u npakmuueckue paoomot:

Jlabopartopnas padota Ne 1. «M3yueHne KaTaIUTHYECKOW aKTUBHOCTU (hEpPMEHTOB
(Ha mpuMepe aMuITa3bl HITH KaTaias3bl)y.

JIaGopatopnast paboTa Ne 2. «/3yueHue cTpoeHUs KJIETOK PAaCTeHUM, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax 1 uxX OrrucaHue».

Tema 4. ’KuzHenesiTeIbHOCTh KJIETKH

OOMeH BemiecTB, WJIH MeTaboauM3M. AcCUMUISALUS (TUIACTUYECKUH OOMEH)
U JUCCUMWIALUS (dHEpPreTHUeCKuil OOMEH) — JIBeé CTOPOHBI EIMHOrO Ipolecca
MeTabonmu3Ma. Poib 3aKOHOB COXpaHEHHWs BEMIECTB W DSHEPIHMM B IMOHUMaHUU
MeTadoIu3Ma.

Tunbel oOMeHa BemiecTB: aBTOTpOGHBIA U TeTepoTpodHbIi. Pomb dhepMeHTOB
B OOMCHE BEIICCTB U MPEBPAIICHUN YHEPTUH B KIICTKE.

®dotocunTe3. CBeToBasi U TeMHOBasg (a3bl dortocuHTe3a. Peakuuu ¢orocuHTE3A.
OddextuBHOCTh (hoTOCHHTE3a. 3HAUeHUE (DOTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue
yCIIOBUM cpeapl Ha (OTOCHHTE3 M CIHOCOOBI TOBBIIICHUS €ro MPOJYKTHBHOCTH
y KyJIbTYPHBIX PACTCHHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIHNE OaKTepuu. 3HaY€HNE XeMOCUHTE3a JUIsl dKU3HU
Ha 3emIre.

OHepreTnueckuii 0oOMeH B KieTKe. PaciieruieHue BeEIIecTB, BBIJICJICHHE
¥ aKKyMYyJHMPOBaHHUE PHEPTUU B KJIETKE. DTalbl SHEPreTHIECKOTO oOMeHa. I mukomms.
bpoxkenne u ero Buapl. KuciaopomHoe OKHWCIIEHHWE, WM KJICTOYHOE JbIXaHUE.
OxucnmutenbHoe hochoprmpoBanue. IHPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

Peakuum matpuunoro cunres3a. ['enernueckas mHpopmanus u JIHK. Peammzamnus
T€HEeTUYEeCKO HH(popManuu B KieTke. ['eHeTuyeckuid KOJ M €ro CBOMWCTBA.
Tpanckpunmus — matpuunbiii cuate3 PHK. Tpancusius — 6uocunTes Oenka. DTtarbl
Tpancisauuu. KogupoBanue aMuHOKHUCIOT. Poiik pubocom B 6rocunTese Oenka.

Heknmerounble ¢GopMbl JKM3HH — BHPYCHL. VICTOpHS OTKpBITHS BUPYCOB
(A.1. UVeanoBckuii). OcCOOCHHOCTH CTPOCHHMS M JKU3HEHHOTO IIMKJIa BHPYCOB.
bakreprnodaru. bonesnn pacTteHui, KUBOTHBIX W YEJIOBEKAa, BBHI3BIBAEMBIC BHUPYCAMHU.
Bupyc wuvmmyHonedunmrta uenoBeka (BUY) — Bo3Oymurens CIIMda. OOGpatHas
TPaHCKPHMIIHMS, peBepTa3a M uHTerpasza. [Ipodunakrtuka pacnpocTpaHeHUs] BUPYCHBIX
3a00J1eBaHU.

Hemoncmpayuu:

Iopmpemwi: H.K. Konbuos, /.M. Banosckuii, K.A. Tumupsizes.

Tabnuyvr u cxemovl. «Tumbl nMTaHUS), «Metabomuam», «MHUTOXOHIPHIY,
«JHepreTudeckuii  oOMmen», «Xioporact», «®dorocunresy, «Ctpoenue JIHK»,
«Ctpoenne u (QyHKIHOHUpOBaHHWE TeHa», «CuHTe3 Oenkay, «['eHeTHYecKui Komy,
«Bupycer», «bakrepuodarny, «Ctpoenme u >ku3HeHHbIM 1wk Bupyca CIIN]la,
oaktepuodaray, «Permmukamus JJHK.

Obopyoosanue: wonenu-anmkanun  «Yasoenue JIHK wu  Tpanckpumnimsy,
«buocuntes 6enkay, «CTpoeHue KIeTkn», Mmoaenb cTpykrypsl JJHK.



Tema 5. Pa3MHOXeHNe M NHAUBUAYAJIbHOE PA3BUTHE OPraHN3MOB

KrneTouynsli KK, WK )KU3HEHHBIM UK KieTku. UaTepdasa u mutos. [pormeccst,
nporekatomue B uHTepdaze. Permnukanus — peakuus matpuyHoro cuuresa JIHK.
CtpoeHue XpoMocoM. XPOMOCOMHBIN Ha0Op — KapuOTHUI. JIUTUIOMTHBIN U TarjIouIHbIHI
XpOMOCOMHBIE HaOopbl. XpomaTuabl. LluToNIOTHMYECKHE OCHOBBI PA3MHOXKEHHS H
VHJIUBHUIYaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetku — Muto3. Ctagun murto3sa. [Ipoueccsl, mpoucxoasume Ha pa3HbIX
CTausAX MUTO3a. BUOJIIOrMYECKHl CMBICII MUTO34.

[Tporpammupyemas THOEIb KJICTKH — aroITo3.

dopMbI pa3MHOXKEHHUS OpPraHU3MOB: Oecnosioe W mojoBoe. Buael Oecronoro
Pa3MHOXCHHS:  JICJICHUE  HAJABOE, TMOYKOBAHME OJHO- UM  MHOTOKJIETOYHBIX,
CropooOpazoBaHuE, BEreTaTMBHOE pa3MHOXKeHHe. VCKycCTBEHHOE KIOHHpPOBaHHE
OpPraHU3MOB, €r0 3HAYEHUE JJIS1 CEIEKIINH.

[TonoBo€ pa3sMHOXKEHHUE, €r0 OTIUYUA OT OECIIONOrO.

Meito3. Cramgun wmenosa. Ilpoueccel, mpoucxoasuye Ha CTagusiax MeHo3a.
[ToBenenne xpomocoM B meno3e. KpoccHuHroBep. bHOTOrMYECKUi CMBICT M 3HAYCHUE
Meio3a.

["ameTorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX. [losoBbie
JKeJe3bl: CEMEHHUKU U sSiuyHuKH. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KJIETOK — T'aMeT
(criepMaTo3ouj, SHIEKIeTKa) — crepMaTtoreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHHS
AULEKJIETOK U cnepmaro3onaoB. Omiogotsopenue. [lapreHorenes.

WunuBuayanbHoe — pa3BuTHe  (OHTOreHe3).  ODMOpPHOHAIBHOE  Pa3BUTHE
(mOpuorenes). Drtambl SMOPHOHAIBHOIO PAa3BUTHUS Y TO3BOHOYHBIX IKHBOTHBIX:
ApoOsieHWe, — racTpyisiius,  opraHoreHes.  I[locTaMOpHOHAIBLHOE pa3BHTHE.

Tunel TOCTAMOPHOHATIBHOTO Pa3BHTHUS: MpsiMoe, HempsiMoe (MMYMHOYHOE). BrwmsHue
Cpellbl Ha pAa3BUTUE OPraHu3MoOB, (PAKTOpbI, CIMOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOACTBA.

Poct n pa3zButue pacrenuii. OHTOreHe3 HBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,
CTau Pa3BUTHS.

Jemoncmpayuu:

Tabnuyoer u  cxemvl: «DOpMBI  Pa3MHOXKEHHUS  OPraHU3MOB», «JIBoitHOE
OIJIOIOTBOPEHUE Y IIBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOKEHUE PACTECHUI,
«/lemenne kneTku O6akTepuity, «CTpoeHHE MOJIOBBIX KIIETOK», «CTPOCHHE XPOMOCOMBIY,
«Knerounsiii mukin», «Pemnmukamusa JJHK», «Mutosy», «Mehos», «IIpsimMoe n Henpsimoe
pa3BuTHe», «l'ameroreHe3 y MIIEKONMUTAIOMIMX U YeloBeKa», «OCHOBHBIE CTaUU
OHTOTCHE3a.

Obopyoosanue: MHUKPOCKOTI, MUKPOIIpEeTapaThl «CriepMaTo30u,1bl
MJICKONIUTAIOLIETOY», «SlillekneTka MIleKonuTaromero», «KapuokmHe3 B KIETKax
KOpEIIKa JIyKa», MarHuTHasg Mojeib-anmmumkanusa «llenenue knetku», monens JJHK,
MoesTb MeTa(a3zHOM XPOMOCOMBI.
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Jlabopamopuvie u npakmuueckue paoomet:

Jlabopatoprast pabota Ne 3. «Habmonenne MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOIIpEnapaTax».

JIabopatopHasi pabota Ne 4. «M3ydeHrue CTpOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTaxy.

Tema 6. HacjiencTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB

IIpenmer m 3amaun reHeTUKU. VcTopus pa3BuUTUsA T€HETUKUA. POib LIMTOJNIOTMH
U SMOPUOJIOTUM B CTAHOBJICHUU T€HETHKHU. BKI1aJ pOCCHICKUX U 3apyOSKHBIX YUEHBIX
B pa3BUTHE T'€HETUKU. MeTonbl reHeTUKU (THUOPHUIOIOrMYEeCKUM, MUTOrCHETHYECKU,
MOJICKYJIIpHO-TeHeTHUeCKUH). OCHOBHBIC TCHETHYCCKUE TOHATUA. | eHeTHuecKas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpELIMBaHUM.

3aKOHOMEPHOCTH HACJICIOBaHUs IIPU3HAKOB, YyCTaHOBJIEHHbIe [. Menaenem.
MonorubpuaHoe ckpelMBaHue. 3aKOH eAUH0-00pa3us TMOPUIOB MEPBOr0 MOKOJICHHUS.
[IpaBusio JOMHUHUPOBAHUS. 3aKOH PACHICIUICHUS] TPU3HAKOB. | MMOTE3a YUCTOTHI TaMeT.
[TonHOE M HEMOJIIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpemuBaHue. 3aKOH HE3aBHUCHUMOTO HACJeOBaHUS IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI  JUTHOPUIHOTO  CKpEIIMBAaHUS.  AHaIU3UPYIOIIEEe
CKpelmuBaHue. lcnonb30BaHWE aHAIUM3UPYIOLIETO CKPELIUBAaHUA Ul OIPEICIICHUS
TEHOTHIAa OCOOM.

CuermieHHoe HacieoBaHue npu3HakoB. Pabora T. Moprana mo cuerjieHHOMY
HACJICIOBAaHUIO T€HOB. HapyIleHue cuemieHust reHOB B Pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasl TEOpHUs HACTEACTBEHHOCTU. [ €eHETUUECKNE KaPThI.

I'enetnka mnosia. XpOMOCOMHOE OINPEACICHUE Toja. AYTOCOMBI WU TMOJIOBBIE
XPOMOCOMBI. [ 'OMOraMeTHbIE U TeTEpOTaMETHBIE OPraHu3Mbl. HacenoBanue mprusHaKkos,
CLEIUIEHHBIX C TIOJIOM.

N3menunBOCTh. BUAB ”3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. Poib
cpenbl B HEHACJEJACTBEHHOM M3MEHUMBOCTH. XAapaKTEPUCTHUKA MOIUPUKAITMOHHOM
W3MEHYMBOCTHA. BapuanuoHHBIM psAa W BapualMoHHas Kpuas. Hopma peakunu
npu3Haka. KonuyecTBeHHbIE U KAUECTBEHHBIE IPU3HAKU U UX HOpMa peakuuu. CBoMcTBa
MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencrBennasi, wiM TeHOTHNHMYECKas, W3MEHUYMBOCTh. KoMOuHaTHBHAS
W3MEHYHMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHBHOW M3MEHUYUBOCTH.
MyranonHass u3MeHUYMBOCTh. Kiaccudukamuss MyTauuid: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yactora u npuuMHbBl MyTauuil. MyrareHHble  pakTopbl. 3aKOH
TOMOJIOTUYECKUX PSIA0OB B HACHEACTBEHHON n3MeHunBoctr H.M. Basuiiosa.

BuesnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorun yvenoBeka. OCHOBHBIE METOAbI TEHETUKH YEJIOBEKA!
reHeaJIoru4eCcKuii, OJIM3HEIOBBIN, [TUTOTEHETUUECKUM, OMOXUMHUYECKUN, MOJICKYJISIPHO-
F€HETUYECKUH. CoBpemeHHOE OnpenescHue TE€HOTHIIA! MOJTHOT€HOMHOE
CEKBCHUPOBAaHHWE, TEHOTUIIMpOBaHWE, B TOM uyucie ¢ nomoupro [IIIP-anamm3a.
HacnencrBeHnble 3a001€BaHMs YeIOBEKa. TeHHbIE 00J1€3HH, O0JIE3HU C HACIIEICTBE HHOM
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MIPEIPACTIONIOKEHHOCTBI0, XPOMOCOMHBIE Oone3Hn. ComaTHYecKue W TeHEpaTHBHbBIC
mytauuud. CTBOJIOBbIE KIIETKH. [IpMHLMIBI 310pOBOTO 00pasa >KU3HU, AMATHOCTHKH,
npopUIAKTUKKM W JICUEHHS] TEHETUYeCKHX OoJie3He. Menuko-reHeTH4ecKoe
KOHCYJIbTUPOBaHUE. 3HAUYCHHE MEAUIIMHCKON T'€HETUKHU B MPEAOTBPALICHUN U JICUCHUU
reHeTHYECKUX 3a00JIeBaHUI YeIOBEKA.

Hemoncmpauuu:

llopmpemwi: I'. Mengens, T. Mopran, I'. me ®pus, C.C. UYerBepukos,
H.B. TumodeeB-Pecorckuii, H.1. BaBumos.

Tabruyvr u cxemvl: «MOHOTHOPUAHOE CKpEIIMBAHUE W €r0 LUTOrCHETUYEeCKas
OCHOBa», «3aKOH PACIIEIUIEHUS M €ro LUTOr€HETHYECKash OCHOBa», «3aKOH YHCTOTHI
rameTr», «JlurubpuaHoe ckpeumBanuey», «lluTomornueckre OCHOBBI JUTMOPHUIHOTO
CKpemmBaHus», «Menos», «B3anmoaencTBue amienbHbIX TIeHOBY», «l eHernueckue
KapThl pPACTEHU, MXWUBOTHBIX M 4YeJOBEKa», «l'eHeTnka mnona», «3aKOHOMEPHOCTH
HAaCJEA0BaHUs, CUEIUIEHHOTO C MOJoM», «KapHOTHUIIBI YENOBEKA U KUBOTHBIX», «Busl
U3MEHUYMBOCTHY», <«MoaudukanmonHas u3MeHYUBOCThY, «HacnemoBanuwe pesyc-
dakropay, «I'eHeTuka rpymi KpoBuy», «MyTalluoHHasi ”3MEHUYHUBOCTH.

Obopyoosanue.  Molenu-anmiukanun  «MOHOTUOPUIHOE  CKpElIUBaHUE,
«Henonnoe  pomuHHMpoBaHue»,  «JurubpumHoe  ckpemuBanue»,  «llepekpéct
XpOMOCOM», MHKPOCKON M MUKpomnpenapat «Jlpozoduna» (Hopma, myranuu (Gopmsr
KPBUTBEB U OKPACKH Teja), repoapuii «['opox moceBHOM».

Jlabopamopuvie u npakmuueckue pabomul:

Jlabopatopnast pabora Ne 5. «M3ydyeHue pe3yslbTaTOB MOHOTHOPUAHOTO U
TUTUOPHUIHOTO CKPEIIMBAHUS Y TIPO30(HITBI HA TOTOBBIX MUKPOIIPENapaTax.

JlaGoparopnast pabora Ne 6. «M3ydeHue MOAM(PUKAIIMOHHON HW3MEHYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOTO PAJA U BAPUALMOHHOW KPUBOI».

JlaGoparopnast pabora Ne 7. «AHanu3 Myrauuid y nApo3o(QHibl Ha TOTOBBIX
MUKpOIpenapaTax».

[TpakTueckas padora Ne 2. «CocraBieHne U aHAJIU3 POJOCIOBHBIX YETIOBEKAY.

Tema 7. Cenekuusi opranuzMoB. OCHOBbI OMOTEXHOJI 0T MU

Cenexuys Kak HayKa U IPOLECC. 3apOKICHHUE CEJIEKIIMM U JJOMECTUKALUS. Y YEHHUE
H.W. BaBunoBa o 1ieHTpax MPOUCXOXKIEHUS U MHOTO00pa3us KyJIbTYpHBIX pPacTEHHM.
LleHTpBI NPOUCXOKAECHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOa, IITAMM.

CoBpeMeHHBIE METO/bl CeNEeKIMH. MaccoBbIi W WHIUBUAYaAJIbHBIA OTOOPHI
B CEJNEKUMH paCTeHHH M KUBOTHBIX. OLEHKa »3KcTeppepa. bBIM3KOpOICTBEHHOE
CKpenBaHue — MHOpuauHT. Yucras nunusa. CKpeumBaHue YucThIX JMHUM. ['eTeposuc,
uiu rubpuaHas cwia. HepoacTBeHHoe ckpelyBaHue — ayropuaudr. OtnanéHHas
ruOpuauzanus u e€ ycnexu. VICKycCTBEHHbI MyTareHe3 M MOJIy4eHHE MOJIUILIONIOB.
JlocTrxKeHNs CEeJIEKIIUN PaCTEHUM, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHo0rus Kak oTpacib NPOU3BOACTBA. [ eHHasl MHKEHEepHsl. DTallbl CO3aHuUs
pexomOuHanTHOM JIHK wu TpancrenHbix opranu3MoB. KiieTouHas uWHXXeHepHs.
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Kierounsie KynpTypel. MHKpPOKIOHAJIBHOE pa3MHOXKEHHME pacTeHnil. KiioHmpoBanue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  ODKOJIOTHYECKHE
U aTHYeckue npodsemsl. MO — reneTnuecku MOIU(PUIIMPOBAHHBIE OPraHU3MBI.

Hemoncmpayuu:

Ilopmpemuwi: H.W. BaBunos, U.B. Muuypun, I'.J1. Kapneuenko, M.®. BaHOB.

Tabnuyel u cxemwi: Kapta «LIeHTPHI TPOUCXOKICHUSI 1 MHOTO00pa3us KyJIbTYPHBIX
pacteHuit», «llopoapl AOMAIIHMX JXUBOTHBIX», «CopTa KYJbTYPHBIX PACTCHHUII»,
«Otnanénnas rubpuauzanus», «PadoTel akagemuka M.®. MBanoBay, «Ilomummonaus»,
«O0BekThl  OmorexHosmorum»,  «Kinerounsle  KyabTypbl W KIOHHPOBAHUEY,
«KoHcTpynpoBanue U nepeHOC TEHOB, XPOMOCOMY.

Obopyoosanue. MYISDKA TUIOJIOB U KOPHEIUIONOB JTUKUX (OPM M KYJIbTYPHBIX
COpPTOB pacteHuii, repoapuii «CeabCKOX03IMCTBEHHbBIE PACTEHUS.

Jlabopamopusvie u npakmuyeckue padoomat.

Okckypeust «OCHOBHBIE METOJIbI U JOCTHKEHUS CEJICKIIUU PACTEHUN U SKMBOTHBIX
(Ha CeNEeKIMOHHYIO CTaHIMI0, IUIEMEHHYIO (epMy, COPTOMCIIBITATEIbHBIA Y4acTOK,
B TEIJIMYHOE XO3IHCTBO, TAOOPATOPHIO arpOYHUBEPCUTETA MIIH HAYIHOT'O IIEHTPA)».

11 KJIIACC

Tema 1. JBosrouoHHast OUOJIOTHUA

IIpennoceuIku BO3HUKHOBEHHUS YBOJIFOLIMOHHON TEOPUH. DBOJIIOLMOHHASA TEOPHUS U
e€ MecTo B Onosioruu. BiusiHre 3BOTIONMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U IPYTHX
HayK.

CeuzerensctBa  3BoJOIMM.  [lanmeoHTONOrMYEeCKne:  MOCIEN0BATEIBHOCTD
NOSIBJICHUS] BUJOB B  IMAJCOHTOJIOTMYECKOM  JIETOMMCH, MEepeXOJHble  (POPMBI.
buoreorpaduueckue: cxoacTBO U paznuuue ¢hayH u Gop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE. CXOJICTBA W  pa3nuyuusg SMOPHUOHOB pPAa3HBIX BUIOB
NO03BOHOYHBIX.  CpaBHHUTEIBPHO-AHATOMHYECKHE.  TOMOJIOTUYHBIE,  AHAJOIMYHBIE,
PYIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX TyTel y BCex
OpPraHu3MOB.

OpomonmonHast Teopust Y. Jlapsuna. [Ipeanochulku BOSHUKHOBEHUS JapBUHU3MA.
JIBWOKyIMEe CWJIBI SBOJMIONMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHUEC
OpU  OTrPAaHUYEHHOCTH  PECyYpCOB,  HEONpelesiéHHas  M3MEHYUBOCTh, OOphOa
3a CYII[ECTBOBAHUE, €CTECTBCHHBIN 0TOOD).

Cunretrueckas Teopus 3Bojroiuu (CTD) u e€ 0CHOBHBIE TOJI0XKEHUS.

MuxkposBosmonus. [lonynanus kak eqrHUIA BUA U DBOIIOLHH.

JIBrokyue critbl ((pakTOpPhI) SBOJIOIMK BUIOB B IPUPOC. MyTaIlMOHHBIN MPOIECC
Y KOMOMHATUBHAsI U3MEHYUBOCTD. [lomynsiiinonHbie BOJIHBI U Apeid reHoB. M3onsuus u
MUTpaLys.

EcTecTBeHHBII 0TOOp — HANPABIIAIOIMIMIA (HAaKTOP IBOIFOLIMH. DPOPMBI €CTECTBEHHOTO
otOopa.
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[Ipucrnoco0ieHHOCTh ~ OPraHU3MOB  KakK  pe3yibTaT d3Botouuu. IIpumepsl
NPUCTIOCOOJIEHUI Y OPTaHu3MOB. ApoMOp(O3bl U UINO-aJaNI TAI[UH.

Bun u BunpoobOpazoBanue. Kpurepun Buga. OcHoBHBIE (POpPMBI BUI000OpA30BaAHUS:
reorpauueckoe, IKOJIOrH4eCcKOe.

MakpoaBomonusi.  @opmbl  3BONIONMU:  QuUIeTHYECKas,  JAUBEPreHTHas,
KOHBEpreHTHasl, napauieiabHas. HeoOpaTuMoCcTh 3BOJIIOLINH.

[IpoucxoxxieHne OT HeCleUUaTu3UpPOBAaHHBIX TMpeAKoB. [Iporpeccupytomas
crienuanu3anus. AJanTUBHaAs pajuaiius.

Hemoncmpayuu:

llopmpemwi: K. JIunneit, JXK.b. Jlamapk, Y. lapsusn, B.O. Kosanesckuii, K.M. bap,
2. I'ekkenb, @. Mromiep, A.H. CeBepiios.

Tabnuyvr u cxemwvi: «Pa3BuTHE OpraHMYECKOro MHpa Ha 3emiiey», «3apOoJbIIIH
MO3BOHOYHBIX >KHUBOTHBIX», «ApXeonTepukc», «Dopmbel O0pPHOBI 3a CYIIECTBOBAHHEY,
«EctectBeHHBI 0TOOpY», «MHOrooOpasue copToB pacteHuil», «MHoroodpasue mopoj
KUBOTHBIX», «llomymsiiuuy», «MyTanMoOHHAsE W3MEHYUBOCTH», «APOMOPQO3bD»,
«Mnuoananramumny, «OO0mas aereHepanus», «Bmwkymue cuibl 3Boonun», «Kapra-
cxema Mapmpyra nyremectBus Y. [lapeuna», «boppba 3a cyliecTBoBaHUEY,
«IIpucnocobaeHHOCTD OpraHU3MOBY, «I"eorpaduueckoe BUI000pa30BaHKEY,
«IKOJOrMY€ECKOE BUI000pa30BaAHUEY.

Obopyoosanue: KOMIEKIHS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMUA OKpPACKH, HAOOp
IJIOJIOB U CeMsiH, KOJUIeKIus «[Ipumepsl 3alMTHBIX TPUCTIOCOOICHUN Y KUBOTHBIXY,
Mozaens «OCHOBHBIE HaNpaBJICHUS] DBOJIONMKY», 00bEMHas wmonaens «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIXY.

buoreorpadguueckas kapra mupa, Komuiekius «DopmMbl COXpaHHOCTH HCKOTAEMbIX
JKUBOTHBIX W PAaCTEHUi», Moaenb anmaukanus «llepekpéct XpoMocom», BIaKHBIE
npenapatel  «Pa3Butue Hacekomoro», «Pa3ButHe JIATYIMIKW», MHUKpOIpernapar
«/Ipo3oduna» (Hopma, myTanuu (OpMbI KPbLUILEB U OKPACKU TEJIA).

Jlabopamopuusie u npakmuueckue padoomol:

Jlabopatopnast pabora Ne 1. «CpaBHeHuE BHAOB MO MOP(OIOTHUECKOMY
KPUTEPUION.

Jlaboparopnass pabora No 2. «Omnucanue mpUCTOCOOJIEHHOCTH OpraHu3Ma
U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HA 3emiie

JloHaydHblE TIPEACTABICHUS O 3apOXKACHUU JKU3HU. HaydHble THUIOTE3BI
BO3HUKHOBEHUS JKU3HU Ha 3emJie. aOuoreHe3 M MaHCIepMusi. XUMUYECKash IBOJIOITHSI.
AOUOTeHHBIN CHHTE3 OPraHUYeCKUX BEIIECTB U3 HEOPTaHUUECKUX. DKCIIEPUMEHTAIBHOE
MOATBEPXKICHUE XUMHUYECKOW 9BOMOIMU. HawanbHble dSTambl  OMOJOTHYECKOM
somonu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHHE TPOTOKJIETKU. llepBble kieTkn u ux sBomouus. DopMupoBaHue
OCHOBHBIX T'PYIIN KUBBIX OPraHU3MOB.
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Pazutne xu3Hu Ha 3emsie mo 3paM M nepuojaM. Karapxel. Apxeiickas
U IpoTepo3oiickas 3pbl. [laneo3oiickas apa u €€ nmepuobl: KEMOPUUCKUN, OPJIOBUKCKUM,
CHJIYPUMCKUU, IEBOHCKUH, KAMEHHO YT OJIbHBIMN, TIEPMCKHUM.

Me3o30icKast 3pa 1 €€ TIepUo/Ibl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

Kalino3oiickas spa u €€ nepuoapl: NajaeoreHOBbIN, HEOT€HOBbBIN, aHTPOIOT€HOBBIN.

XapakTepUCTUKA KIMMaTa W TEO0JOTMYECKUX mpoueccoB. (OCHOBHBIE JTaIlbl
HBOJIIOIMM PACTUTEIILHOTO U KUBOTHOTO MUpa. ApoMopd03bl y paCTEHUN U )KUBOTHBIX.
[TosBneHue, pacuBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucreMa OpraHM4ecKoro MHpa Kak OTpaxkeHue HBomouuu. (OCHOBHBIE
CHUCTEMATHUYECKHUE TPYIIIBI OPTaHU3MOB.

OBOJIIOIMSL YEJIOBEKA. AHTPOIOJOrUs Kak Hayka. Pa3BuTue mpencTaBICHUM
0 MPOUCXO0XKICHUU YeJIoBeKa. MeToabl n3ydeHus aHTponorene3a. CXoACcTBa U pa3Inyus
YEJI0BEKa U KUBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHHUE YEJIOBEKA.

JIBwkymue cuibl (pakTopbl) aHTponoreHe3a. HacnenctBeHHass M3MEHUYHMBOCTh U
ecTecTBeHHBIM 0TOOp. OOIecTBEHHBIN 00pa3 >KU3HU, W3TOTOBIECHUE OPYAWM Tpyna,
MBIIIJICHUE, PEYb.

OCHOBHbIE CTaguMd W BETBH SBOJIIOIMU YEIIOBEKA: ABCTPAJONUTEKH, YeIoBek
yMenblid, YemoBek npAMoXomsamui, UYenoBek HEaHIEepTalbCKul, YeIOBEK pa3yMHBIM.
Haxonku uckomaembIX OCTaTKOB, BpPEMs CYHIECTBOBaHHUSA, OOJACTh PacIpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPYAUS.

Yenoseueckne packl. OCHOBHBIC OOJBIINE pachl: eBporecouHas (eBpas3uickas),
HETPO-aBCTpaJoONAHas (dPKBaTOpHANIbHAS), MOHTOJOUIHAS (a3MaTCKO-aMEpUKaHCKas).
UepTsl TPHUCTIOCOOJIEHHOCTH TPEACTABUTENICH YENOBEYECKUX pPac K  YCIOBHSIM
cymecTBoBanus. EquHCTBO uenoBeueckux pac. Kpurtuka pacusma.

Jemoncmpayuu:
Ilopmpemui: ®@. Penn, JI. [lactep, A.W. Onapun, C. Mumnep, I'. IOpu, Y. [JapBus.
Tabauyvr u cxemvr. «Bo3aukHoBeHHe ColHEYHOM CcHCTeMBI», «Pa3Butue
opraHuueckoro  mupa»,  «PacturenbHas — kietka», <«OKuBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «CoBpeMEHHass CHUCTEMa OpPraHUYEeCKOro MHUpay,

«CpaBHEHME aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA U YEIOBEKOOOPA3HBIX 00€3bIHY,
«OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO UEIOBEKa,
«pesHenmme mroan», «JpeBHue moam», «llepBble  COBPEMEHHBIE  JIKOJINY,
«YemoBeyeckue pachl».

Obopyoosanue. mynsoku «IIpoucxoxacHrue deaoBeka» (OFOCTBI aBCTPAIONUTEKA,
MUTEKAHTPOIIa, HEeaHAepTaliblla, KPOMAHLOHIIA), CJICTKHA WM HW300paKeHUsS KaMEHHBIX
opyauii  MepBOOBITHOrO  4YeloBeka  (KaMHH-YOIIIEPBI,  pyOMia,  ckpeOuia),
reoXpoHOJIOTHYecKasi Tabnuia, KOJUeKIusa «DopMbl COXPAHHOCTH HMCKOMAEMbIX
YKUBOTHBIX U PACTEHUIN.

Jlabopamopuvie u npakmuueckue pabomul:
[Ipaktuueckas pabora Ne 1. «/3yyeHue WHCKOMAEMbIX OCTATKOB PACTEHUM
Y )KUBOTHBIX B KOJIIEKITHSIX).
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DKCKypcusl « DBOJIIOIUS OPraHUYE€CKOTO MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYUHbIH
WIM KpaeBEeIUECKH My3ei).

Tema 3. OpraHu3mMsl U OKpY:Kal0LIas cpeaa

OKoJIoTusl Kak Hayka. 3ajaud M paslenbl dKOJOrMu. MeToapl 3KOJIOIMYeCKUX
VICCIIEIOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl o0OuTaHUs OpPraHU3MOB. BOJHAs, HAa3eMHO-BO3AYIIHAsA, IIOYBEHHAs,
BHYTPUOPIaHU3MEHHAs.

Okonornueckue  Qakropel.  Knaccudukaumss — skosorudeckux — (aKTOpPOB:
abuoTnyeckue, OMOTUYECKUE U aHTPOMOTeHHbIE. J[eCTBUE 3KOMOTHYEeCKUX (HaKTOpOB
HAa OPraHU3MBI.

AbGunotnyeckue (akTophl: CBET, TeMIepaTypa, BIakHOCTb. doTonepuoansm.
[TpucnocobisieHns OpraHu3MOB K JEHCTBUIO aOMOTHYECKUX (PaKTOpoB. buonoruueckue
PUTMBI.

buotnueckue daxropbl. Buasl OMOTHYECKMX B3aMMOACUCTBUM: KOHKYPEHIIUSA,
XMIIIHUYECTBO, cUMOM03 u ero ¢opmbl. Ilapazutusm, Koomepauus, MyTyalusM,
KOMMEHCAIM3M  (KBapTUPAHCTBO, HAaXJICOHUYECTBO). AMEHCAIM3M, HEHTpPaIH3M.
3HaueHre OMOTMYECKHX  B3aUMOJEWCTBMM i1  CYUIECTBOBAaHUS  OPraHHU3MOB
B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH MONyJsiiud. OCHOBHBIE TOKA3ATENN MOMYIISLINU:
YUCJIEHHOCTh, MJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpalUs. J(uHaMuKa
YUCJICHHOCTU MOMYJISIUU U €€ peryssuus.

Jemoncmpavuu:

TIlopmpemsi: A. I'ym6onbar, K.®. Pynse, O. ['ekkenb.

Tabnuyvr u cxemwvi: xapra «lIpupomubie 30HBI 3emim», «Cpeapl oOuTaHUS
opranusMoB», «®oronepuonuzm», «llomynsuum»,  «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTHU MONYJAIUN UHPYy30pun-Tydenbkny, «llumesbie memnm».

Jlabopamopuvie u npakmuueckue pabomul:

Jlabopatopuast pabora Ne 3. «Mopdonoruyeckue OCOOCHHOCTH pPACTCHHI
U3 Pa3HbIX MECT OOUTAHUSI.

Jlabopatopnast pabora No 4. «BnusHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB
KOJIEyCa».

[Ipaktuueckas pabora No 2. «llomcyé€r TIOTHOCTH TOMYJSUMNA pa3HbIX BUIOB
paCTEHUIN.

Tema 4. CooOuiecTBa M 3K0JI0rH4eCKHe CHCTEMbI
CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTypsl OHOIEHO3a: BHUIOBa,
NPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bunbsi-noMmuHanThel. CBsI3U B OHOLIEHO3E.
Dkosoruyeckue cucteMbl (3kocucteMsr). [loHsTHE 00 3KOCHCTEME M OMOTEOIICHO3E.
OyHKIMOHATBEHBIE KOMIIOHEHTBI SKOCHUCTEMBI: TPOAYLEHThI, KOHCYMEHTbI, PEIyLEHTHI.
KpyroBopoT BemecTB 1 MOTOK SHEPTUU B dKocucTeMe. Tpoduieckue (MHUIIEBbIE) YPOBHU
skocucteMsl. [Iuniessie nenu U cetu. OCHOBHbBIE TIOKA3aTENN SKOCUCTEMBI: OHoMacca,
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NPOAYKIUSA. IKOJOTUYECKHE THPAMHIBI: TPOAYKIIUU, YHUCICHHOCTH, OWOMACCHI.
CBolicTBa 3KOCUCTEM: YCTOMUYMBOCTh, caMoperyssiius, pazsurue. Cykiieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBbI 03Ep M peK. ODKOCHCTeMa XBOMHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTeHHbIE HKOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOoskocucTeMBI.
buonorudeckoe v X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpazue kak (dakTop ycToHYMBOCTH  3KocucTeM. CoxpaHeHue
OHOJIOTHYECKOTO pazHOoOOpa3us Ha 3emiie.

VYuenue B.U. Bepnajackoro o 6uocdepe. ['panuiipl, coctaB v CTpyKTypa Ouocqepsl.
XKupoe BemectBo u ero Qynkuuu. OcobeHHOCTH Ouocdepsl Kak TI00aTbHOM
IKOCUCTEMBI. [[nHaMHuyeckoe paBHOBecHE U 0OpaTHas CBA3b B Onocdepe.

KpyroBopoThI BeliecTB 1 OMOTeOXMMHYECKHUE ITUKIIBI DJIEMEHTOB (YTiIepoa, a3oTa).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OUOMBI CYIIIH.

UYenoseuectBo B Ouocdepe 3emin. AHTpONOreHHbIE U3MEHEHUs B Ouocdepe.
['1o6anbHBIE YKOJIOTHYECKHUE MTPOOIIEMBI.

CocymiectBoBaHue npuposl U yenoseyectBa. CoxpaHeHue OnopasHooOpas3us Kak
OCHOBa YCTOWYMBOCTH Onocdepsl. OCHOBA palOHAIBHOIO YIPABIECHUS TPUPOIHBIMH
pecypcamu U UX HCNoib30oBaHue. JlocTkeHrs OMoIOruy U OXpaHa MPUPOIbI.

Hemoncmpauuu:

Ilopmpemuwi: A.Jlx. Tencomn, B.H. Cykaués, B.W. Bepnanckuii.

Tabnuyvr u cxemwi: «llumesbie nenu», «bUOIEHO3:! COCTaB U CTPYKTYypay,
«IIpupogubie coobmiectBay, «llenmu nuUTaHUS», «IKOJOTHUECKAs MHUPAMUIAY,
«buocdepa m dyenoBek», «IKOCHUCTEMA NIMPOKOIMCTBEHHOTO Jiecay, «IDKOCUCTEMA
XBOHHOTO Jieca», «buoreHo3 Bogoémay, «ArponeHo3y», «lIpumepHbie aHTPONOTreHHBIE
BO3JICHCTBUA Ha TMPUPOAY», «BaxHeumme WCTOUHUKM 3arpsi3HEHUs BO3JdyXa U
IpyHTOBBIX BoOn», «llouBa — BaxHelmas coctaBisomas oOuocheprr», «DakTopsl
nerpagainuu nouBy, «llapaukoBeiil 3G ek, «PakTOphl PaTIUOAKTUBHOTO 3arps3HEHUS
ouocdepsl», «O01Iast ctpykrypa ouochepnr», «Pacnpoctpanenue xxu3Hu B 6uocdepey,
«O30HO0BBIN 3kpaH Ouocheps», «Kpyrosopor yriaepoga B Ouochepe», «Kpyrosopor
a30Ta B IPUPOAELH.

OOGopynoBaHue: MoAelb-anuIMKanus «TunuuHbie  OWOIICHO3BD», TepOapuid
«Pacturenvubie cooOrmecTBa», Kosuiekiuu «buorieno3y, «Bpemautrenn BakKHEUIIUX
CEIbCKOXO3IMCTBEHHBIX KYIBTYpP», TepOapuu U KOJUICKIIUA PACTECHUH W >KUBOTHBIX,
MPUHAJJICKAIINE K Pa3HbIM 3KOJOTMYECKUM TpynnaMm ofgHoro Buna, KpacHas kHwura
Poccwuiickoit @eneparuu, n300paKeHUs OXPaHIEMbIX BUJIOB PACTEHUN U KUBOTHBIX.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
11O BUOJIOTUN HA YPOBHE CPEJHET' O OBILIEI'O OBPA30BAHUA

Cornacio ®I'OC COO ycranaBiaMBaroTCs TPEOOBAHUS K Pe3yJbTaTaM OCBOCHHS
OOy4alolMMHUCSL  TpOrpaMM  CpeAHero  o0mero oOpa3oBaHUS:  JMYHOCTHBIM,
METaNpPeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOEHHS InpeaMmera «buomorus»
BBIJICJICHBI CJICAYIOIIME COCTaBIISIONIME. OCO3HAHUE OOYYaIOIUMUCS POCCUUCKON
TPaXJAHCKOM HMJACHTUYHOCTM — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIILHOCTH
U CaMOOTPE/IEICHUIO, HATMYUE MOTUBALIUU K OOYUYEHHIO OUOJIOTHUH, IEJICHANPaBICHHOE
pa3BUTUE BHYTPEHHUX YOEKJICHHI JUYHOCTM HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAaULMM  pa3BUTUS  OUOJIOTMYECKOrO  3HAHUSA, TOTOBHOCTH
U CIIOCOOHOCTh 00YYAIOIUXCsl PYKOBOJCTBOBATHCS B CBOEU JEATEILHOCTH IIEHHOCTHO -
CMBICJIOBBIMU YCTAHOBKAaMHM, TMPHUCYIIUMU CHUCTEME OHOJIOrMYECKOro o00pa3oBaHus,
HAJIMYME DKOJIOTUYECKOrO IPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh IEIM U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUA mnpeamera «buonorus» gocturarorcs
B CIMHCTBE Y4eOHOM UM  BOCHHUTATEIIbHOW JESATEIBHOCTU B  COOTBETCTBUU
C TPAOULMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKHUMHU U JYXOBHO-
HPABCTBEHHBIMU IICHHOCTAMHM, NPHUHATHIMA B OOIIECTBE MpaBUJIaMH U HOPMaMu
MOBEJACHUSI M CIOCOOCTBYIOT MpoOIleccaM CaMOIO3HAHUS, CaMOBOCIHUTAHHUS M
CaMOpAa3BUTHS, PA3BUTUS BHYTPEHHEW IO3ULMU JIMYHOCTHU, NATPUOTU3MA, YBAKECHUS
K 3aKOHY W MPaBOIMOPSAKY, YEJOBEKY TpPyJa W CTApUIEMy IOKOJICHUIO, B3aHUMHOIO
yBaXXE€HUSI, OEpEKHOTO OTHOIICHUS K KYJAbTYPHOMY HACIEIUIO U TPATULMSIM
MHOTOHAIIMOHAJIBLHOTO Hapoja Poccuiickoit denepanuu, NpUpPOAE U OKPYKAIOUIEH
cpene.

JInyHOCTHBIE pPE3yibTaThl OCBOEHHUsI yuyeOHOro mpeamera «buosorus» g0KHBI
OTpakaThb  TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOIIMXCS ~ PYKOBOJCTBOBATHCS
chopMUpOBAaHHOM BHYTpPEHHEW TO3UIMEN  JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAINM, TO3UTUBHBIX BHYTPEHHUX YOCKICHNH, COOTBETCTBYIOMIUX TPATUIIMOHHBIM
IIEHHOCTSM POCCHUMCKOTO OOIIECTBa, paclIMpEeHHEe >KU3HEHHOTO OIbITa M OMbITa
NESITEIbHOCTA B TPOLIECCE pealr3allid OCHOBHBIX HAIPABICHUN BOCHUTATEIBHOM
JESTENbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHcKOro BOCUTAHUS:

C(OPMHUPOBAHHOCTh TPAXKAAHCKOW TO3MIMK OOYJAIOMIErocss Kak aKTUBHOTO
Y OTBETCTBEHHOT'O YJICHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX IpaB W OOSA3aHHOCTCH, YBaKCHHE 3aKOHA
¥l TIPABOTIOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATENLHOCTU MPU CO3JaHUM YIEOHBIX
MIPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATEIBHBIX 3aJ1a4, BHITIOJIHEHUH OUOJOTHYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTh ONPENENIATh COOCTBEHHYIO MO3UIIUIO MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBIICHATH €€;

YMEHUE YYUTBIBATh B CBOMX JCHCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOI'O
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMH YOXKICHHSAMHU, KYJIbTYPHBIMH IICHHOCTSIMU H
COILIMAJIBHBIM ITOJIOKCHHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B IMPOIIECCE COBMECTHOTO BBIMOJHEHUS y4COHBIX,
MO3HABATEIBHBIX U MCCIIEIOBATENbCKUX 3a/1a4, YBAXKUTEIHLHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB TIPHU OOCYKJICHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIECPIKaHUS;

TOTOBHOCTb K TYMAaHUTApPHON 1 BOJIOHTEPCKOMN JEATEIbHOCTH;

2) MaTPHOTHYECKOT0 BOCTIMTAHHUS:

c(hOPpMUPOBAHHOCTh POCCUHUCKON TPAKIAHCKOM HIACHTUYHOCTH, IMaTPUOTU3MA,
YBaXEHUSI K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH Iiepea PoawHON, ropmoctu
3a CBOM Kpai, cBow PoauHy, CBOH S3BIK M KYJIbTYPY, MpPOILIOE W HACTOSAIIEE
MHOT'OHAIIMOHANBHOrO Hapoaa Poccnu;

IIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACICIUIO W TaMATHUKAM IIPUPO/IBI,
TOCTIKECHUSIM Poccun B Hayke, HCKYCCTBE, CITOPTE, TEXHOJIOTHUAX, TPYIC;

CIIOCOOHOCTH OIICHMBATH BKJIAJ] POCCHUCKUX YYEHBIX B CTAHOBJICHHWE M Pa3BUTHE
OWoJIOrMy, TTOHUMaHUs 3HAYCHUs OWOJIOTHH B IO3HAHUHW 3aKOHOB MPHUPOMABI, B KHU3HU
YeJI0BeKa U COBPEMEHHOT0 O0IIeCTBa,

uaerHas yOeXJAEHHOCTh, TOTOBHOCTh K CIyXeHHIO M 3amure (OrTeuecTna,
OTBETCTBEHHOCTH 3a €ro Cyas0y;

3) MyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHUE JYXOBHBIX IIEHHOCTEN POCCUMCKOI0 HAPOA,

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MOBEICHUS,

CITIOCOOHOCTh OIICHMBATh CHUTYallMI0O W TNPHHUMATh OCO3HAHHBIC peIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HAHHWE JJUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO NPUHATHUSA LEHHOCTEW CEMEMHOW JKU3HU B COOTBETCTBUU C TPAAULIUAMU
Hapoi0B Poccuu;

4) 3CTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs OSCTETUKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIIICHHUIA;

IMOHUMAHUE SMOLIMOHAIBHOTO BO3ICMCTBUS KUBOM MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE ITPOSBIISATH
Ka4eCTBA TBOPUECKOU JINYHOCTH;
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5) ¢u3uueckoro BocmUTAHUS, (OPMHPOBAHUS  KYJBTYPbl 310POBbS U
IMOLHMOHAIBHOI0 0/1aronmoJIyYns:

NOHMMAaHUE M peajr3alus 370poBOro M Oe3omacHoro obpasza >Ku3HHU (310poBOE
NUTaHUE, COOJIIO/IEHNE TUTMEHMUYECKHUX IMpaBWJI U HOPM, COAJIaHCUPOBAHHBIM PEXUM
3aHATUN U OTIBIXA, pEryisgpHas pusnueckas akTUBHOCTb), O€pPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOILIEHUS K COOCTBEHHOMY (U3UYECKOMY U TCUXUYECKOMY
3/I0pOBBIO;

MOHMMAaHHE 1IEHHOCTHU MPaBUJ MHAWBHUIYAJHHOTO M KOJUJIEKTHBHOTO O€30MacHOTO
MOBEACHUS B CUTYallsAX, YTPOKAIOIINUX 3I0POBBIO U KU3HH JIFOJIEH;

OCO3HAaHHWE TIOCICICTBHIA ¥ HEMPHUITUS BPEIHBIX NPUBBIYCK (YIOTpeOIeHus
aJIKOTr0JIsI, HAPKOTUKOB, KYPEHHS);

6) Tpya0BOro BOCIUTAHMS:

TOTOBHOCTH K TPY/Y, OCO3HaHUE IIEHHOCTH MacTepPCTBa, TPYIOI00uE;

FOTOBHOCTh K AaKTUBHOM JEATENLHOCTH TEXHOJOTMYECKOW U  COLUAILHOU
HAIPaBJICHHOCTH, CHOCOOHOCTh WHUIIMHUPOBATh, IUJIAHUPOBATH M CAMOCTOSITEIILHO
BBITIOJIHSTH TAKYIO A€ TEIbHOCTD;

MHTEpEC K pa3MyHbIM cdepaM TpoPEeCcCUOHATBHON AEATEIbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIN BRIOOp Oyayiiel mpodeccuu U peain30BhIBATH COOCTBEHHBIC
YKW3HEHHBIE TIJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUH
BCEM JKU3HU,

7) IKOJIOrHYeCKOro BOCIIUTAHUS:

AKOJIOTHYECKHU IeJIECO00pa3HOe OTHOIIEHHWE K MPUPOJIC KaK HMCTOYHUKY KUZHH
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE  YPOBHS  DKOJOTMYECKOW  KYJIbTYphl: MPUOOPETEHHE  OIbITa
IJIAHUPOBAHUS MOCTYNKOB W OLUEHKH MX BO3MOYKHBIX MOCIEACTBUM ISl OKPYXKAIOIIEH
cpensl;

OCO3HaHHME TJ00aTBbHOTO XapakTepa HSKOJIOTHMYECKHX TMpoOJieM U TMyTed uX
pELICHMUS;

CIIOCOOHOCTh MCIOJIb30BaTh NMPHOOpETaeMble NMPU M3YYEHUU OMOJIOTMM 3HAHUS U
YMEHHUS TIPU PEHICHUU MPOOJIEM, CBSI3aHHBIX C PallMOHAJIBLHBIM MPUPOIONIOIL30BaHUEM
(coOmrofeHrie TpaBWJI TIOBEACHHWS B TIPUPOJE, HANPABJICHHBIX HA COXpaHEHUE
paBHOBECHS B DKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HEINPUATHE ICUCTBUM, NPUHOCAIIMX BPEN OKPYXKAIOMIEW NPUPOIHOU
cpene, YMEHHE TMPOTHO3MPOBATH HEOJAroNnpUsITHBIE HSKOJIOTHYECKUE TOCIECTBUS
MPEANPUHUMAEMBIX JEUCTBUU U MIPEIOTBPALIATh UX;

HAJIMYKUE PA3BUTOTO SKOJOTMYECKOrO0 MBIIUIEHUS, 3KOJOTHMYECKOM KYIBTYPHI,
ONbITA JIESATEIBHOCTH SKOJOTMYECKOM HAIPaBJICHHOCTH, YMEHHS PYKOBOICTBOBATHCS
VMU B TIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAIBHOW NPAKTHUKE, TOTOBHOCTHU
K YYaCTHIO B IPAKTUYECKOU JESATEIBHOCTH IKOJIOTUUECKON HAIIPABIEHHOCTH;
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8) meHHOCTH HAYYHOI'0 MO3HAHHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKu M OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOTO Ha JHAlore KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEpPIICHCTBOBAHUE SI3BIKOBOM UM YHUTATEIbCKOM KYIbTYphl Kak CpeACTBa
B3aMMO/ICUCTBUS MEXKY JIIOJbMHU U TTO3HAHUS MUPA;

MOHMMAaHHE CeU(PHUKU OMOJIOTHH KaK HayKH, OCO3HAHUS €€ poiii B HOPMUPOBAHUU
pallMOHAIILHOTO HAyYHOTO MBIIIJICHUS, CO3JaHUHM IIEJIOCTHOTO MPEACTABICHUS
00 OKpy)XaroleM MHpe KaK O €JUHCTBE MPHUPOJbI, YeJIOBEKa U O0IIeCTBa, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEM U pEIIeHWH TMPOOJEM COXpPaHEHHUS MPUPOTHOTO
paBHOBECHS;

yOSKJIEHHOCTh B 3HAYUMOCTU OWOJOTMHM JUIsl COBPEMEHHON IMBHJIM3ALUU:
o0ecrieueHUss HOBOTO YPOBHS pa3BUTHS MEIULIMHBI, CO3JaHUE NEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX pEIIaTh PECYpCHbIE MPOOJEMbI Pa3BUTHS YEIOBEUECTBA,
IOMCKa MyTed BBIXOJA M3 IIOOAJBHBIX HKOJOTMYECKUX MpoOsiieM U obOecreyeHus
nepexoja K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHAIFHOMY HCIOJIB30BAHUIO MPHUPOIHBIX
pecypcoB U (hOpMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B IMOJIyYEHUU OMOJIOTMYECKUX 3HAHUUM B LENAX MOBBILICHUS
o0miel KyJbTypbl, €CTECTBEHHO-HAy4yHOM TI'pPaMOTHOCTH, KaK COCTaBHOM 4YacTu
(YHKIMOHAIBHOW TPaMOTHOCTH  OOyYarolmuxcsi, (OpMUPYEMOM TMpU HU3Yy4EHUHU
Onojoruu;

MOHMMAaHHE CYITHOCTH METOJIOB MIO3HAHUS, CIIOIb3YEMbIX B €CTECTBEHHBIX HaYKaX,
CIIOCOOHOCTH MCIOJIb30BaTh MOJydyaeMble 3HAHUS I aHaju3a U OOBSICHEHUS SBICHUI
OKPY)KaIOILIEro MHpa M MPOUCXOAAIIMX B HEM HW3MEHEHUH, yMEHUEe JenaThb
00OCHOBaHHBIE 3aKJIIOUYEHHUs] Ha OCHOBE HAaYYHbIX (AKTOB M HUMEIOLIMXCS JaHHBIX
C LIEJIBIO MOJTyYEHUS IOCTOBEPHBIX BHIBOOB;

CHOCOOHOCTh CaMOCTOSITENIbHO UCIOJIB30BaTh OMOIOTUYECKIE 3HAHUS [Tl PELLICHUSI
npo6JieM B peabHBIX KU3HEHHBIX CUTYaIHIX;

OCO3HAaHWE I[IEHHOCTH HAYYHOH JeSTeNbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MIPOEKTHYIO U UCCIEI0BATENLCKYIO ACSITEIbHOCTh NHINBUIYAIBHO U B TPYIITIE,

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHMIO,
K aKTUBHOMY ITOJTyYEHHIO HOBBIX 3HAHUI MO OMOJIOTMU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTSMH.

METAINPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble Pe3yNbTaThl OCBOCHUSA y4deOHoro mpeamera «buomorus»
BKJIFOYAIOT:  3Ha4YUMMbIe U1 (OPMHUPOBAHUSI  MHPOBO33PEHUS  OOYyJaroOIIUXCs
MEKIUCIUIIMHAPHBIE  (MEKIIPEIMETHBIC) OOIIEHAYYHbIC MMOHATHSA, OTPAKAIOIIHE
[€JIOCTHOCTh HAYYHOW KapTHUHBI MUPA U CTICIIHU(PUKY METOJIOB MTO3HAHUS, UCTIOIH3YEMbIX
B CCTECTBEHHBIX Haykax (BELIECTBO, HEPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAYUHBIH
dbakT, NPUHININ, THUTOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, WCCIEIOBaHHE,
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HaOJro/IeHue, N3MEpPEHHe, SKCIIEPUMEHT | JIPYTUX), YHUBEPCAIbHbIE ydeOHbIC IEHCTBUS

(mo3HaBaTeNbHEIE, KOMMYHHUKATHBHBIE, pETyJSITUBHEIE), o0ecrneunBarome
dopmupoBanue (QYHKIIMOHATBHOW TPaMOTHOCTH U  COIHAIBHOM KOMIETEHLIUU
oOyuaromuxcs, CIIOCOOHOCTb o0yuaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MCKIUCHUIITIMHAPHBIC, MHPOBO33PCHUYCCKHUC 3HAHUA W YHHBCPCAJBHBIC y‘le6HI>Ie
I[CﬁCTBHiI B II03HABATEJIbHOM U COHH&HBHOﬁ IIPAaKTHUKC.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble 1oruyecKue 1eMcTBUA:

CaMOCTOATEIBHO (POPMYIUPOBATh U AKTYAIU3UPOBATh MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

MCIIONIb30BaTh MPH OCBOCHUH 3HAHWI MPUEMBI JIOTHYECKOTO MBINUICHUs (aHaN3a,
CUHTE3a, CpaBHEHUS, KJIacCu(puKaiiuu, 0000IIeHUs ), pACKPHIBATH CMBICT OMOJIOTMYECKUX
HOHSATHH (BBIACTATh WX XapaKTepPHbIC MPU3HAKH, YCTAHABIMBATH CBS3H C JIPYTHMH
MOHSATUSIMU );

OIPEAEIATD LU ACSITEIIHOCTH, 3a1aBasi TapaMeTpbl U KPUTEPUH UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTaThl JEATEIBHOCTH C TOCTABICHHBIMU LIEJISIMU;

MCITI0JIb30BaTh OMOJOIMYECKUE MOHATUS ISl OObSICHEHHS (PAKTOB U SIBJIICHUMN KUBOM
IPUPOABL;

CTPOUTD JIOTHYECKHE PACCYXKIeHHs (MHAYKTUBHBIC, JHCIYKTHBHBIC, 110 aHAJOTHH),
BBISIBIISITh  3aKOHOMEPHOCTM M TIPOTUBOPEUHS B PacCMATPUBAEMbBIX  SIBJICHUSX,
(bopMyIUpPOBATH BBIBOJIbI U 3aKIIOUEHUS;

OPUMEHATh CXEMHO-MOJENbHBIE CPEICTBA I IPENCTABICHUS CYILECTBEHHBIX
CBSA3€ M OTHOIICHHI B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTAX, a TAKKE MPOTUBOPEUUI
pa3HOro pojia, BISABICHHBIX B Pa3JIMYHBIX UHPOPMALIMOHHBIX UCTOUHHKAX;

pa3pabarbiBaTh IJIaH pEIIEHUs NOpoOseMbl € YYETOM aHalvM3a HMEIOIINXCS
MaTepHAIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUN IE€ATEIbHOCTH;

KOOPJMHUPOBATh U BBIMOJHATH padOTy B YCIOBHSX PEajbHOr0, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOI'O B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE IPU PEILICHUH KU3HEHHBIX MPOOJIEM.

ba3oBrble ucciienoBarebCKue 1eiicTBUA:

BJIaJI€Th HABbIKAMHU Y4e€OHO-MCCIIEOBATENLCKOM M TMPOEKTHON JEesATENbHOCTH,
HaBbIKaMU Pa3pelIeHUs MpoOsieM, CHIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOATENILHOMY
IIOMCKY METOZOB PELICHMs NPAKTUYECKUX 3ahad, NPUMEHEHHUIO Pa3JIU4YHbIX METOJOB
MTO3HAHMS;

HCIIOJIb30BaTh Pa3JIMYHbIC BUJIBI JEATEILHOCTH 110 MOJY4EHUIO HOBOT'O 3HAHUS, €TI0
MHTEpIpEeTaluu, NpeoOpa30BaHUI0 U MPUMEHEHUIO B YUEOHBIX CUTYALMSIX, B TOM YHUCJE
IPU CO3/1aHUU YYEOHBIX U COLUATBHBIX MPOEKTOB;

GopMUpOBaTh HAYYHBIH THI MBIIUICHUS, BIAJAETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOYEBBIMU ITOHATHSIMU U METOJIAMHU;
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CTaBUTH 1 (HOPMYIMPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEILHOMN IEATEILHOCTH
Y )KU3HCHHBIX CUTYaIUsX;

BBISIBIISITH IPUYMHHO-CIICACTBECHHBIC CBSI3U U aKTyaJlM3UPOBATh 3a7a4dy, BBIIBUTAThH
TUTIOTE3y €€ pelIeHUs, HaXOAUTh apTyMEHTHI JIJIS I0KAa3aTeIbCTBA CBOMX YTBEPKICHUH,
3a71aBaTh MapaMeTPbl U KPUTEPUU PEIICHHSI;

aHAJIM3MPOBATh TOJYYCHHBIC B XOJ€ PEIICHUS 3aJaud Pe3ybTaThl, KPUTHICCKH
OIICHMBATh UX JOCTOBEPHOCTH, POTHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSM, OIICHHBATH TPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATH IEICHANPABICHHBIN IMOMCK IMMEPEHOCa CPEACTB U CIIOCOOOB ICHCTBUS
B IPOECCHOHATBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHHWS B TIIO3HABATCIBHYI0 M TIPAKTHYECKYIO 00JacTH
KU3BHENIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC TIOIXObI U PEIICHHUS, CTAaBUTh
po0IeMBI U 33/1a4H, TOMyCKAIONINEe aTbTePHATHBHBIC PEIICHUS.

Pabora ¢ ungopmanmei:

OPMEHTHUPOBAThCS B Pa3JIMYHBIX HMCTOYHHMKAX HH(popMaiuu (Tekcrte yd4eOHOTrOo
nocoOusi, HayYHO-TIONYJIAPHOM JIUTepaType, OMOJIOTUYECKUX CIOBAPSAX U CIIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIM3UpoBaTh HH(POPMAIUIO
Pa3TUYHBIX BUJOB U (GOPM MPECTABICHUS, KPUTHUECKU OIICHUBATh €€ T0CTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTH;

(dbopMymHpOBaTh 3aIIPOCHI U MPUMEHSTHh PA3IMYHBIE METOBI TPU TOUCKE U 0TOOPE
Oouosiornueckoit nHpopmaur, HeoOOXOAUMOM J1JI BRIMOJHEHUS YU4eOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  KMCMHOJb30BaHHUS  MH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUW, COBEPIICHCTBOBATh KYIBTYPY AaKTUBHOTO HCIOJIb30BAHUS PA3IAYHBIX
TTOVICKOBBIX CHUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBbHYIO ()OPMY MPEJCTaBICHUS OUOJIOTHUECKON
uHpopmanuu (cxeMbl, rpaduKH, THarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYroe);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MpU paboTe ¢ OMOJOTHYECKOMN
uHdopmaIeil: TpUMEHSITh XUMHYECKUE, (PU3MUYECKHEe W MaTeMaTUYeCKUE 3HAKU U
CUMBOJIBI, (hOpMYITbI, aOOpeBUATYpPY, HOMEHKJIATYPY, UCIIOJIH30BATh U MPeoOpPa30BhIBAThH
3HAKOBO-CHMBOJIMYCCKHE CPEICTBA HATJISAHOCTH;

BJIaJICTh HABBIKAMHU PACIIO3HABAHMS W 3aIUTHl WH(OpMaIuu, WHPOPMAIMOHHON
0€30MacHOCTH JIMYHOCTH.

KoMmMyHuKaTHMBHBIC YHHBEpPCaJbHbIC y4eOHbIE AeiiCTBUA
Oo0menue:

OCYIIECTBJIATh KOMMYHHUKAIIMU BO BCeX cdepax >KW3HHM, aKTUBHO y4acCTBOBATh
B JUAJOre WM JHUCKYCCHH IO CYIIECTBY 00Cy)KmaeMoil Tembl (yMEHHE 3a1aBaTh
BOIIPOCHI, BBICKA3BIBATL CYKJICHWUA OTHOCHUTCIIbHO BBLITIOJIHCHUSA npe,unaraeMoﬁ 3aJa4u,
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YYUTBIBAaTh MHTEPECH U COTVIACOBAHHOCTh MO3UIUI APYrUX y4aCTHUKOB JHAJIOTa WIIH
JIMCKYCCHH ),

pacrio3HaBaTh  HeBepOaJbHBIE CpeACTBAa  OOIIEHHS, IOHMMAaTh 3HAUYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CHUTYyalldil, YMETb
cMsr4aTh KOH(QIMKTHI U BECTH MIEPETOBOPHI;

BIAJCTh pa3IMYHBIMU CIoco0aMH OOIIEHUS W B3aUMOJCHCTBHSA, TOHHMATh
HaAMEpPEHUsl JIPYTUX JIOJCH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECEAHHKY U
B KOppeKTHOU popme GopMynnpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHSI C UCIIOIB30BAHUEM SI3IKOBBIX
CpPEICTB.

CoBmecTHas 1eATEIBHOCTD:

MMOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U UHAUBUAYAIbHOU pabOThI
IpU pelIeHuN OUOIOrnYecKoil mpoOi1emMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS
rpyNNoBbIX (hOPM B3aUMOJECHCTBUS MPU PEUICHUU y4e€OHOM 3a1a4H;

BBIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JEHCTBUM ¢ y4ETOM OOIINX UHTEPECOB
Y BO3MO>KHOCTEN Ka)KJOT0 WIEHA KOJUIEKTHBA,

IPUHUMATH LIEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JEMCTBHS IO €€ JOCTHXKEHHIO: COCTABIIATS IUIaH JEHCTBUI, PaCIpeAeIIATh PO C YIETOM
MHEHUI YYaCTHUKOB, OOCYX/1aTh Pe3yIbTaTbl COBMECTHOM pabOThI;

OLIEHMBATh KAueCTBO CBOErO BKJIAJa U KaXXJIOT0 y4acTHHKAa KOMaHIbl B OOIIUMN
PE3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb  HOBBIE IPOEKTHI, OLEHUBAaTh HJAEM C TO3ULUUU  HOBU3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBJIATh MO3UTHUBHOE CTPATErMUYECKOE MOBEACHUE B Pa3IMYHBIX CUTYalUsX,
IPOSBIIATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YU4eOHbIE IeHCTBUA
Camoopranuzanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS [IJIS BBISBICHUS MPOOJEM W UX PEIICHUS
B )KU3HEHHBIX U YUYEOHBIX CUTYaIIUSIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU I1€JIEBBbIC U CMBICIIOBBIC YCTAHOBKH B
CBOMX JEUCTBUSX U MOCTYIKAX MO OTHOUIEHUIO K KUBOW MPUPOAE, CBOEMY 3/I0POBBIO U
3I0POBBIO OKPYXKAIOUIUX;

CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh TO3HABATEJIIBHYIO JCSATEILHOCTb, BBISBISIThH
npoOJjieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3ajlaud B 0Opa3oBaTeIbHOU
JEATEIIbHOCTU U )KU3HEHHBIX CUTYyAIUsX;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PEIICHUs MPOOJeMbl C y4ETOM HMMEIOIIUXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTCHUN;

JIaBaTh OLICHKY HOBBIM CUTYAIIUsIM;

pacmmpsTh paMKi Y9€OHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX TPEATIOYTCHHI;

JienaTh OCO3HAHHBIA BBIOOpP, APTyMEHTHPOBATH €r0o, OpaTh OTBETCTBEHHOCTH
3a pELICHUE;
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OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IMIMPOKOW SPYAUIIMHU B Pa3HbBIX
o0nacTAX 3HAHWM, TMOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTENbHBIA W KYJIBTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyal[UsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHNUBATh COOTBETCTBUE PE3YJILTATOB LIEIIIM;

BJIaJIETh HABBIKAMH TO3HABATEILHOW PEQPIEKCHH KaK OCO3HAHMS COBEPIIACMBIX
JNEHUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YNbTaTOB U OCHOBaHM, MCHOJIb30BAThH
npuéMbl pedIeKCHH ISl OLIEHKU CUTYAI[H, BHIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATD PEIICHHS 110 UX CHH)KEHHIO;

IIPUHUMATh MOTHBBI X apTyMEHTHI APYI'UX [IPY aHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH.

IIpunsiTHe ceds1 M APYIrUX:
NPUHUMATh ce0sl, MIOHUMAas CBOM HEAOCTATKU U IOCTOMHCTBA,;
IIPUHAMATh MOTUBBI U apIYMEHTHI IPYTUX [IPY aHAIN3€ PE3YJIbTATOB IESTENBHOCTH;
MPU3HABATh CBOE MIPABO U MPABO JIPYTMX HA OLIMOKY;
pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3UIMH JPYroTo YeIOBeKa.

HPEIMETHBIE PE3YJIbTATDI

[IpenmeTHble pe3yabTaThl ocBoeHUs mporpammbl COO mo Ouosnoruu Ha 6a30BOM
YPOBHE BKIIIOHAIOT crenuduyeckue ains ydeOHoro mnpenMera «buonorus» HaydHble
3HaHMS, YMEHHd M  CcHocoObl  JACHCTBUH 1O  OCBOEHUIO, HMHTEPIPETALNH
U TpeoO0pa3oBaHUIO0 3HAHWMM, BUABI ACATEIBHOCTH MO IMOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CHUTYyallMsX, a TaKKe€ B pealbHBIX
KU3HEHHBIX CUTYyallUsX, CBsSI3aHHBIX ¢ Owuonorueil. B mporpamme mnpeameTHble
pe3yabTaThl IPEACTABICHBI 10 TOAaM 00yUYEeHHUSL.

[IpenmeTHBIC pe3yabTaThl OCBOEHUs yueOHOTro penmMera «buonorus» B 10 kiacce
JOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJI OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
CCTECTBCHHBIX HayK, B ()OPMHUPOBAHUH COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTHHBI
MHpa W HaydHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX M 3apYOCKHBIX YUIEHBIX -
OWonIoroB B pa3BUTHE OMOJIOTUH, (YHKIIMOHAIBHOW TPAMOTHOCTH YeEJIOBEKa
JUTS pEIICHUS )KM3HEHHBIX 3a]1a4,

YMEHHE PACKpBIBATh COJIEPKaHHE OMOJIOTMYECKUX TEPMUHOB WM TOHSATHN: KU3Hb,
KJIE€TKa, OpraHu3M, MeTaboau3M (0OMEH BEIECTB M IMPEBPAICHUE SHEPTUH), TOMEOCTa3
(camoperymsitivst), ypOBHEBas OpraHU3alMsi >KMBBIX CHCTEM, CaMOBOCIIPOH3BEICHHE
(penpoyKItus), HaCAeACTBEHHOCTh, K3AMEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHE W3jJaratb  OHWOJOTHYECKHE Teopuu  (KJIETOYHAs, XPOMOCOMHas,
MYTAIlMOHHAs, IICHTPaJbHAS JOrMa MOJICKYJsIpHOW Ouosorun), 3akoHbl (I'. Menzaens,
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T. Moprana, H.1. BaBwioBa) u ydenus (0 EHTpaX MHOTOOOpa3us M MPOUCXOKICHHUS
KyJIbTYpHbIX pactenuii H.M. BaBuioBa), ompeaensTh TpPaHUIBI MX MPUMEHHMOCTH
K )KUBBIM CHCTEMaM;

YMEHHE BIAJETh METOJAAMH HAy4YHOIO II03HAHHMS B OHOJOrMHU: HaOIIOACHUE
Y ONMCAHMWE JKMUBBIX CHCTEM, IPOLECCOB W SBJICHUM, OpPraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO HSKCIIEPUMEHTA, BBIIBMKEHUE TUIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXIy HCCIEAYyEeMbIMH BEIMYMHAMHU, OOBSCHEHUE MOJYYEHHBIX pPE3YJbTATOB,
VCIIOJIb30BAaHHBIX HAYYHBIX IMOHATHUM, TEOpPUH W 3aKOHOB, YMEHHE JEJIaTh BBIBOJBI
Ha OCHOBaHUU IOJIyY€HHBIX PE3YyJIbTaTOB,;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKKM BHPYCOB, KIETOK MPOKAPUOT
U DYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
nporieccoB. oOMeHa BEIIECTB W TMPEBpAIlCHHUS SHEPrUU B KIETKe, (OTOCHHTE3a,
IJIACTHYECKOTO U YHEPreTUYECKOro oOMeHa, XEMOCHHTE3A, MUTO32,
Melo03a, OIUIOJOTBOPEHUS, Pa3MHOKEHHUS, WHIUBUAYAJILHOIO pa3BUTHS OpraHu3Ma
(onTOreHe3);

YMEHHE TPUMCHATHh IIONTYYCHHBIC 3HAHUS JUIsI OOBSICHCHHS OWOJIOTHYECKUX
MIPOIIECCOB W SBJICHUM, JJIS IPUHSITHS MMPAKTUYECKUX PEIICHUI B TMTOBCETHEBHOMN JKU3HU
C 11eJIbI0 oOecrieueHuns: 0€30MacHOCTH CBOETO 37J0POBBS U 3[I0POBbS OKPYXKAIOIIHX JIFOJIEH,
COOJIIOJICHUST HOPM TPaMOTHOTO TIOBEJIEHHUS B OKpYXalolled MPUPOHOM cpee,
MOHMMAaHWE HEOOXOJUMOCTH HCIIOIh30BAHUS JTOCTH)KCHUN COBPEMEHHOW OWOIOTHH U
OMOTEXHOJOTUH JUIsSl pallMOHATBHOTO MPUPOIOTIOIB30BAHMS;

YMEHHE pelaTh JJIEMEHTApHBIC TCHETHYCCKUE 3a7a4l Ha MOHO- M JUTHOPUIHOE
CKpelIMBaHUE, CIICTUVIEHHOE HAaCIeOBaHUEe, COCTABJISATH CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBaHUs IS MPEJCKa3aHus HACIeI0OBaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJIHATH Ja0OpaTOPHBIE U MPAKTUYECKUE padOThI, COOMIOAATH MpaBuia
npu paboTe ¢ yueOHbIM U J1JA00PaTOPHBIM 000PYI0BaAHUEM;

YMEHHE  KPUTHYECKH  OLEHHWBaTh W  HMHTEPIPETHPOBATH  MHEOOPMAIIHIO
OMOJIOTHYECKOTO COJIEpKaHMsl, BKIIFOUAONIYIO TICEBIOHAYYHBIE 3HAHUS M3 PA3THUHBIX
UCTOYHUKOB (CpelCcTBa MaccOBOH HWH(OpMaNWU, HAy4IHO-TIOMYJISPHBIC MaTepUaJbl),
OTUYECKUE aCIeKThl COBPEMEHHBIX HWCCICIOBAaHWN B  OWOJIOTHH, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/IaBaTh COOCTBEHHBIC MUCHBMEHHBIE U YCTHBIE COOOIIEHHUs, 0000Ias
OMONOTrHYECKyI0 MH(OPMAINI0O M3 HECKOJIHKUX MCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUHHBIN annapat OMOJOTHH.

[IpenmeTHble  pe3ynbTaThl  OCBOGHHMS  yueOHoro mnpeamera  «buosorus»
B 11 ky1acce 10KHBI OTpaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa U HAaydHOTO MHPOBO33pPEHHUS, O BKJIAJE POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-
OMOJIOroB B  pa3BUTHE OMOJOTWMH, (PYHKIUMOHAIBHOM TIPaMOTHOCTH 4YeJlIOBEKa
JUISl peLIEHUs] )KU3HEHHBIX 3a/1a4;
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YMEHHE PaACKPBIBATh COJCpKaHWE OMOJOTMYECKUX TEPMHUHOB WM TIOHSTHH: BHJ,
HOMYJISIMSI, TeHOPOH, HBOJIONMS, JBUXKYyIIUe Cuibl ((pakTopel) 3BOJIOIMH,
MPUCTIOCOOJIGHHOCTh  OPTraHU3MOB, BHI000pa30BaHME, JKOJOTUYECKHE (PaKTOpPHI,
HKOCUCTEMA, MPOJYIIEHThl, KOHCYMEHTbI, PEAYLEHTHI, LENHU MUTaAHUS, DKOJIOTHYECKas
nupamua, OnoreoreHo3, obnochepa;

YMEHHE H3J1araTh OWOJoruveckue Teopuu (dBosrormonHas teopus Y. [lapBuHa,
CHUHTETHYCCKAsh TEOPUS DBOJIOIMU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOBIIIICBOTIO
cxoactBa K.M. bopa, depenoBaHusi TJIaBHBIX HANpaBICHUNW U TyTed HBOJIOLHUU
A.H. CesepuoBa, yuenusi o ouochepe B.M. BepHamckoro), onpeaensiTh IpaHHUIbI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM,

YMEHHE BJIAJIETh METOJaMHM HAyYHOTO I[IO3HAHWA B OWOJOTMH: HAONIOICHHE
¥ ONHCAHWE J>XUBBIX CHUCTEM, MPOIIECCOB M SBICHUIN, OpPraHM3aIus W IPOBEICHUE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIJBUKEHUE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTHU
MEXIY HWCCICAYeMBIMA BEIMYMHAMH, OOBSICHCHHE IIOJTYYCHHBIX PE3YIbTAaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TIOHATHHA, TEOpPUHA W 3aKOHOB, YMCHHE JCNIaTh BBIBOJIBI
HA OCHOBAHUU TMOJIYYCHHBIX PE3YyJIbTATOB,;

YMEHHE BBIICTSATH CYIIECTBEHHBIC TIPU3HAKUA CTPOCHUS OMOJIOTHYECKUX OOBEKTOB!
BUJIOB, TIOMYJIAIMA, TPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OWOTCOIEHO30B H
IKOCUCTEM, OCOOCHHOCTH TPOIIECCOB. HACICACTBEHHON W3MEHYMBOCTH, €CTECTBEHHOTO
0oTOO0pa, BUI000pa30BaHusl, MPUCTIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBUS HKOJIOTMUYECKUX
(GbakTOpOoB Ha OpraHu3Mbl, MEpeHOca BEIIECTB U IMOTOKA YHEPIrUU B HDKOCHUCTEMAX,
AHTPONOTEHHBIX U3MEHEHHUI B 9KOCUCTEMAaX CBOEW MECTHOCTH, KPYTrOBOPOTa BEUIECTB U
OMOTreOXMMHUYECKUX IIUKIIOB B Onocdepe;

YMEHHE TIPUMEHSATh TIOJIyUCHHbIE 3HAHUS I OOBSCHEHUS OHOJOTUYECKUX
MIPOIIECCOB | SIBICHUM, IS IPUHATHUS MPAKTHUECKUX PEIICHUH B MOBCSTHEBHOMN JKU3HU
C IeJbI0 obecTieueHunst 0€30MMaCHOCTH CBOETO 37I0POBBS M 3[I0POBbsI OKPYKAIOIINX JIFOJIEH,
COOJIIOJICHUSI HOPM TPaMOTHOTO TOBEJIEHUS B OKPYXKAIOIIEH MPUPOTHON cpee,
MOHMMaHUE HEOOXOAMMOCTH UCTIOIB30BAHUS JJOCTHXKEHU COBPEMEHHON OMOJIOTHH JIsI
PaIMOHAIEHOTO MTPUPOIOTOIH30BaAHUS;

YMEHHE pelIaTh dJEMEHTapHbIe OHOJOTHYECKHE 3a7auH, COCTABIATH CXEMbI
MEePEHOCa BEIIECTB U IHEPTUU B dIKOCHUCTEMax (ILIeTH MUTAHUSA);

YMEHHE BBITIOJIHATH Ja0OpaTOpHBIC U MPAKTHYECKUE PabOThI, COOJIIOIATh TTpaBUIIa
pu paboTe ¢ y4eOHBIM U JJA0OPATOPHBIM 000PYOBaHUEM;

YMEHHE  KPUTUYECKH  OIICHMBAaTh W  HWHTEPIPETUPOBATH  WH(OpMAIUIO
OMOJIOTUYECKOTO CONIEPKAHMSI, BKIIFOUAONIYIO TICEBJIOHAYYHBIEC 3HAHUS M3 PAa3THYHBIX
UCTOYHUKOB (CpeicTBa MaccoBOW HH(MOpPMAIMK, HAyIHO-TIOMYJSPHBIE MaTepUalbl),
paccMaTpuBaTh riI00ATbHBIC IKOJIOTHYECKUE TTPOOIEMBbl COBPEMEHHOCTH, (HOPMHUPOBATH
10 OTHOIIICHUIO K HUM COOCTBCHHYIO TTO3HIIHIO;

YMEHHUE CO3/laBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 0000I1as
OMOJOTHYECKYI0 MH(POPMAIIMI0 U3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUWHBIN anmapat OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue
No KommuecTBo OcCHOBHbIE BUJIBI JIEATEILHOCTH
pa3lelioB U TEM [TporpammHoe conepxaHue
n/n 4acoB oOy4aromuxcs
y4e0HOro peiMeTa

Tnnlr 1 E"f\]"ﬂv"ﬂ A il ViER A 2R 04 VT2

L CIVE L. DOMoOJdAuUlL I NAN nay a

1.1 | buonorus B cucteMe 1 buonorus kak Hayka. CBs3u OHOJIOTUN PackpeiBats copepxaHne TEPMUHOB U

HayK ¢ OOIIIECTBEHHBIMHU, TEXHUYECKUMU U NOHATHN: HAYYHOE MUPOBO33PEHUE,
JPYTUMHU €CTECTBEHHBIMU HAaYKaAMU, HayqHas KapThHa MHUPA, Hay9HbIH METOL,
dbunocodueit, penuruen, STUKOH, THITOTE3d, TCOPHA, MCTO/IBI
SCTETUKOM M mpaBoM. Posb 6rosorun ?{CCHCHOBE‘HH’I' c
B (hOPMHUPOBAHHH COBPEMEHHOI HayqHOM | < - PAKTCPHSOBATE DHOIIOTHIO Kak HAYKy,
€€ MECTO U POJIb CPEIH 170:¢
KapTuHbl Mupa. CucremMa OMOIOTHYECKUX p P JIpyT
€CTECTBEHHBIX HayK. [lepeuncnsateb
HAayYK.
YK pazJiesibl OMOJIOTUH B COOTBETCTBUE

Aemoncmpayuu: C 00BEKTaMU U3Y4YECHHUS.
Ilopmpemui: 1. lapeu, I'. Mennens, HaspiBars BakHEN1IME OTPACITU
H. K. Komenos, [ix. Yorcon u ®@. KpuK. | guonormaecknx 3uanmil 1 3a1a4,
Tabnuywl u cxemvl: «MeTonbl TO3HAHUS crosmme niepen 6uonorueii XX b.
SKUBOU ODUDOOABD)
fnhnnddeili i) S e

1.2 | Metozpl no3HaHUS 1 MeTo1bl MO3HAHUS KUBOU ITPUPOIBI PackpeiBath copepkaHue TEPMUHOB U

KUBOU TIPUPOIBI

(HabmrosieHue, HKCIIEPUMEHT, OIMCaHuE,
U3MepeHue, Kiaccuukanus,
MOJICTUPOBAHKE, CTATUCTUYECKAS
00paboTKa NTaHHBIX).

MOHATUM: HAYYHBI METOJ, METOBI
HCCJICJOBaHUS.

XapaKTepu30BaTb OCHOBHBIE METOIbI
MTO3HAHUS )KMBOUM TIPUPO/IbI: HAOIIOICHNE,

Hemoncmpauuu:

OKCIICPUMCHT, OIITMCAHUC, H3MCPCHUC,
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Tabauywvl u cxemol. «KMeTOABI
ITIO3HAHUS KUBOU IPUPOJBD».
Jlabopamopuvie u npakmuuecxkue
pabomuwi:

[Tpaktrueckas pabora Ne 1.
«/cnonb30BaHue Pa3IUYHBIX METOJIOB
IpU U3Y4E€HUU OMOJIOTMYECKUX
00BEKTOBY

KJ1accuukarus, MoJeIMpOBaHuE,
cTaTuCTHYECcKas o0paboTKa TaHHBIX

Hror

0 9aCoOB IIO TCMC

Temd
2.1

1 2. ZKuBBI€ cHCTEMBI U
buonornueckue
CHUCTEMBI, IPOLIECCHI
U UX U3y4YEHUE

UX OpraHu3a
1

s
XKusble cuctemMbl (0MOCUCTEMBI) KaK
peIMEeT U3Y4eHHS] OMOJIOTUH.

OTnuune KUBBIX CHCTEM

OT HEOPTAHUYECKON MTPUPOJIBL.
CaolicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3anuy OMOCHCTEM:
MOJIEKYJISIPHBINA, OPTaHOU]THO-
KJICTOYHBIN, OPraHU3MEHHBIH,
MOMYJISIIUOHHO-BUIOBOH,
HKOCHCTEMHBIH (OHMO-T€OIICHOTUYCCKUH),
OounochepHsIil.

Hayxkwu, nzyqarorue 6MOCHCTEMBI
Ha Pa3HBIX YPOBHSIX OpraHU3aIINU.
Jemoncmpauuu:

Tabauyvt u cxemot: «OCHOBHBIE

PackppiBaTh colep:kaHue TEPMUHOB U
HNOHATUI: cucTeMa, OuosIornyecKas
CUCTEMA, 3JIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA )KUBBIX CHCTEM,
OoOMEH BEIIECTB, Pa3MHOXEHHE, POCT,
pa3BUTHE, HACIIEACTBEHHOCTb,
M3MEHYNBOCTb, Pa3IpaKUMOCTh,
DHEPro3aBUCHUMOCTb, YPOBHH
opraHu3anuu XKu3Hu (Onocucrem).
XapakTepu30oBaTh MPUHIIUIIBI
OpraHu3aluu OMOCUCTEM. OTKPBITOCTD,
BBICOKAs yNOPSAJOYEHHOCTb,
caMOperyJIsilus, HePapXUIHOCTb.
IlepeuncnsaTe yHUBEpCaIbHBIE CBOMCTBA
YKUBOT'O: €IMHCTBO XUMUYECKOT O
COCTaBa, PA3APAKUMOCTh, ABUKEHHE,

IIPU3HAKU KU3HW», «Y POBHU

romMeocTas, poCT U pa3BUTHUC,
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OdenepanibHas padouas nporpamma | buonorus. 10—11 knaccer (6a30BbIi yPOBEHb)

OpraHu3aluU )KMBOM IPUPOABIY.
Mopens monekynsl JJHK

HACJIeICTBEHHOCTh, N3MEHYHBOCTbD,
aBoJIIONUs (MPUCTIOCOOICHHE

K U3MEHSIFOIIAMCSI YCIIOBHSIM).
[IpuBOIMTH IPUMEpPBI OHOCUCTEM
pPa3HOro YpOBHSI OpraHMU3AIMH U
CpaBHHBATbh MPOSIBICHUS CBOICTB
’KMBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE MPOIECCHI,
IpoTeKarole B Ouocucremax:
O0OMEH BEIIECTB U MPEBPAILCHUE
SHEPrUH, CAMOBOCIIPOU3BEICHNE,
CaMOpETyJISIUs, pa3BUTHE.
Cobmonath npaBuiia OEpeXKHOrO
OTHOILICHUS K KUBOW MPUPOAE

Hror

O 9aCoOB II0 TEMC

Temd
3.1

) 3. XUMHUYECKHIi COCTA
XUMHYECKHI COCTaB

Kietku. Boga u
MHHEPAIBHBIE COTU

1B 1 CTPOEHHE
1

KJIETKH

XUMHUYECKHUN COCTaB KJIECTKH.
XUMHUYECKUE 3JIEMEHTHI.
MAaKpO3JIEMEHTBI, MUKPOAJIEMEHTBHI.
Bona u MuHepanbHbIE BEIIECTBA.
OYHKIUY BOJABI U MUHEPATbHBIX
BellecTB B KieTke. [lopnepxxanue
OCMOTHYECKOro OajaHca.
Jemoncmpayuu:

Juacpammer. «Pactipenenenue
XAMHYECKHUX DJIEMEHTOB B HEKUBOM

PackpbiBaTh conep:kaHue TEPMUHOB

U TIOHSATUM: 3JIEMEHTHI-OMOT €HBI,
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI;
MUHEpaJbHbIE BEUIECTBA, MOJIEKYJIa
BOJIbI KaK JUIIOJIb, BOJIOPOAHBIE CBS3H;
ruaApoduIbHbIE U THAPOPOOHBIE
BEIIIECTBA.

Jloka3bIBaTh €IMHCTBO 3JIEMEHTHOTO
COCTaBa KaK OJTHO M3 CBOWCTB KMBOTO.
PacripenensaTe XUMHUYECKHE 3JIEMEHTHI

npupoje», «Pacnpenenenrne XuMu4eCcKux

11O IrpyImiImaM B 3aBUCHUMOCTH
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AJIEMEHTOB B KMBOU IIPUPOJIEN.
Tabauywl u cxemol. «llepmogmyeckas
Ta0JINIIa XUMHUYECKHUX DIIEMEHTOBY,
«CTpoeHUE MOJIEKYJIbI BOJBI

OT KOJIMYCCTBCHHOTI'O IMPCACTABUTCIILCTBA
B OPraHu3McE; XapaKTCpHU30BaTb POJIb
OTACIBbHBIX 3JICMCHTOB.

BBISBISATE CBS3b MCKAY COCTABOM,
CTPOCHHUECM MOJICKYJIBI XHMHWYCCKOI'O
COCANHCHHUS U CTO Q)YHKHI/I}IMH B KIJICTKC

3.2 | benku. CocraB u benku. CocraB u cTpoeHHEe OEIKOB. PackpriBaTh comepikaHre TEPMUHOB U
CTpoeHHEe OCJIKOB AMUHOKHCIJIOTHI — MOHOMEPHI OEJIKOB. MOHSATHI O€JIKU, TOJTUMEPBI, MOHOMEPHI,
Hezamennmbie U 3aMeHUMBbIE AMUHOKHUCIIOTHI, IENTUIHAS CBA3b,
AMUHOKHUCJIOTBI. AMUHOKHCIIOTHBIN TIOJIATICTITHT, ICHATYPAaITHsl.
COCTaB. YPOBHU CTPYKTYpPbI OCIKOBOU XapakTepusoBaTh OCJIKH KaK Kjacc
MOJIEKYJIbI (TI€pBUYHAs, BTOPUYHAS, OpPraHUYECKUX COCIMHEHUMH;
TPETUYHAS ¥ YCTBEPTUYHAS CTPYKTYpA). | KIACCH(PHUIIMPOBATH UX IO CTPOCHHIO
XUMHUYECKUE CBOWCTBA OEIIKOB. (rmoOynsipubie U GUOPMILISIPHBIE OCIKH),
buonorundeckue GyHKIINNA OEIKOB. MEPEUNCTIATh U XapaKTepHU30BaTh
Jemoncmpauuu. GbyHKIIUU OEIKOB
Tabnuywsl u cxemsi: «CTpoeHHE
MOJICKYJIBI OCITKa.
ObopyodosaHue: CBETOBOM MUKPOCKOII,
MHUKPOITpETapaThl
3.3 | ®epMeHTHI — depMeHThI — OMOJIOTUYECKUE PackpbiBaTh conepikaHre TEPMUHOB U
OMOJOTHYECKUe KaTaJn3aTophl. MOHATHI . PEPMEHTHI, aKTHBHBIA IICHT,
KaTaJInu3aToOpPbl Crpoenue pepMeHTa: aKTUBHBIN IIEHTP, | CYOCTpaTHAasl CHEUU(PUIHOCTb,

cyocTpaTHas CrierupUIHOCTb.
KodepmenTsl. Butamunsl.
Otnuuusa GpepMeHTOB

OT HEOPTAaHMYECKUX KaTaIN3aTOPOB.

KO(pepMEHTHI, OCITKH-aKTUBATOPBI U
OEJIKU-UHTUOUTOPHI.

VYka3piBaTh OTINYUS (PEPMEHTOB

OT HEOPTaHUYECKUX KaTaIN3aTOPOB.
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Jemoncmpauyuu:

Tabauyvr u cxemvr: «CTpoeHHE
dbepmeHTay.

Obopyoosanue: 000pyI0BaHUE
JUIsl TPOBEACHUS HAOJIOIEHUH,
U3MEpPEHUI, SKCIIEPUMEHTOB.
Jlabopamopusvie u npaxmuyeckue
pabomuwi:

Jlabopartopnas padota Ne 1. «3yuenue
KaTaJTUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMUIIa3bI
WIM KaTaja3bl)»

OOBSACHITH poJib (PEPMEHTOB

B (QYHKIIMOHUPOBAHUU KUBBIX CHCTEM,
B ITPOMBITIUICHHOCTH, B METUITNHE,

B MTOBCETHEBHOM >KM3HU YEJIOBEKA

3.4

VraneBonasl. JInnmel

VYTaeBoabl: MOHOCAXapuabl (TIIOK03a,
pub03a 1 e30Kkcupru003a), AUcaxapuibl
(caxapo3a, JJaKT03a) U TOJIHCAXAPHUJIbI
(Kpaxmat, TIIMKOTeH, IEJITF0II03).
buonornueckue QyHKIIUN yrieBOIOB.
JIMOUIbL: TPUTITHIICPUIBI,
docomunuasl, CTEPOUIBI.

IM'uapodunsHO-THAPOGHOOHBIE CBOMCTBRA.

buonornueckue pyHKIUY JTUATTHIOB.
CpaBHeHUe yrieBojOB, OEIKOB U
JUTIAI0OB KaK UCTOYHUKOB SHEPIUH.
Jemoncmpauuu:

Tabauyvt u cxemvi: «YTIECBOABDY,
«JInmmaery.

Obopyoosarnue: 000pPYyIOBaHUE

PackpeIBaTh cojepikaHue TEPMUHOB M
TIOHSITHIA: YTJICBOJIbI, MOHOCAXaPH/IBI,
JArcaxapubl, OJMCaXapyu/Ibl, TIIF0K03a,
pubo03a, Ae3okcuprbdo3a, caxaposa,
JIAKTO3a, MaJIbTO3a, IEJUTI003a
(kmeryaTKa), Kpaxmall, TIIHKOTeH;
JIMTTABI, TPUTIUIEPHIBI (KUPBI, Macia),
dbochomunuabl, CTEpOUIbI.
XapakTepru30BaTh YIIICBObI, JIUITHIBI
KaK KJIacC OPTaHMYECKUX COCIUHCHHIA.
KnaccuduuupoBaTh yriieBoOAbI ¥ JTUTHIBI
M0 CTPOCHUIO; MEPEUUCIIATh (PYHKIINH
YIJICBOJIOB U JIMITH]IOB.

CxemaTtniecku U300pakaTb CTPOCHUE
MOJIEKYJT yTJIEBOJIOB, JIUITHIOB
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JUIS TIPOBEACHMS HAOIIOIEHUH,
U3MEPEHUH, IKCIIEPUMEHTOB

3.5 | HykneunoBbie Hyxnennossie kucnorsl: JJHKu PHK. PackpsiBaTh conepxaHne TEPMUHOB U
KUCHOTEI. ATD Hyxneotuabl — MOHOMEpHI MOHSATHI: 1€30KCUPHOOHYKICHHOBAS
HYKJIEMHOBBIX KHACIOT. CTpoeHue u kucinora (JJHK), pubonyknennonas
¢bynkun JJHK. Ctpoenune u ¢pyHkImu kucyora (PHK), nykneorun,
PHK. AT®: crpoenue u G yHKITUN. MOJIMHYKJICOTU/IHAS LIETIh
Hemoncmpayuu: (MONMHYKIICOTHT), KOMILIEMEHTapHOCTb,
lopmpempor: JIx. Yorcon, @. Kpuk, ¢byukuun JIHK (xpanenue n nepeaada
M. Yunkusnc, P. ®paHkiuH. HACJIe/ICTBEHHON MH(GOPMAIIVH); BUIBI
Tabauywvl u cxembvi: PHK (uadopmanmonHnas, TpaHcnopTHas,
«HykneunoBble kucnotsr; JJHK, pubocoMalibHas); ageHo3uHTpudochar
«buocunres 6enka», «CtpoeHue (AT®), makpospruueckas CBsi3b.
MoJIeKyIbl AT®». XapaKTepU3UpOBaTh HYKIIEMHOBBIE
Obopyodoeanue: CBETOBOI MUKPOCKOII, KHCJIOTBI KaK XMMUYECKUE COCIMHEHUS U
MUKPOIPENapaThl HOCHUTEIH HACJIEACTBEHHON
uHpopmanuu.
OTmeudaTb 0COOEHHOCTU CTPOEHUS
MOJIEKYJT HyKJIenHOBbIX KucioT (JIHK,
PHK) u AT®.
CxemaTtnuecku U300paxaTb CTPOCHHE
HYKJICOTHIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciaor, ATD
3.6 | Uctopust u meTosl [{uTosiorNst — HayKa O KIIETKE. PackpbiBaTh coliep:kaHHe TEPMUHOB U

U3Y4YEHUS KIIETKHU.
Kiierounas reopust

Knerounas teopust — mpumep
B3auMOZEeHCTBUS UaeH U (HaKTOB
B HAYYHOM IO3HAHUM.

ITOHSATHMN KJIIETKA, LINTOJIOT U,
PAaCKpBIBATh COEPIKAHUE ITOJIOKEHUIN
KJIETOYHOU TEOPHHU.

33



MeTonbl u3y4eHUs] KIETKH.
Hemoncmpayuu:

llopmpemui:

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

M. IlInennen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBON MHKPOCKOIL,
MUKPOIPEapaThl paCTUTEIHHBIX,
’KUBOTHBIX U OaKTEPUATBbHBIX KIIETOK;
PUCYHKH ¢ MHKpodoTorpadusimu
KJIETOK, TIOJTy4E€HHBIE C TTOMOIIBIO
CBETOBOTO U JIEKTPOHHOTO MHKPOCKOIIA

[lepeuncnsTe U XapaKTepU30BaTh
OCHOBHBI€ METO/bI U3YUYCHUS KIICTKU:
(mpuroTOBIJICHHE CPE30B,

OKpalluBaHUe, MUKPOCKOITMPOBAHHUE,
IEHTPU(YTUPOBAHUE, KYJIbTHBHPOBAHNE
KJIETOK U TKaHEM)

3.7

Knerka
KaK I1eJIOCTHAasA
JKUBas CUCTEMA

Knerka kak 1iemocTHas KuBasi CHCTEMA.
OO01Me NpU3HAKU KIETOK: 3aMKHYTast
HapyxHasi MeMOpana, moJekynsl JJHK
KaK F€HETUYECKUH armapar, Cucrema
cuHTe3a Oenka. TuIbl KIETOK:
HYKapUOTHUYECKAS] U TPOKAPUOTHUECKAS.
OcoOEeHHOCTH CTPOCHHS
MPOKAPUOTUYECKON KIIETKH.

Krnerounas crenka 6akrtepuii. CTpoeHue
IYKapUOTHYECKOW KIIETKU. OCHOBHBIE
OTJINYMS PACTUTEIBHON, JKUBOTHOW U
rpubHOit K1eTku. [loBepXHOCTHBIE
CTPYKTYpPBI — KJIIETOUHAs CTECHKA,
TJIMKOKAJIUKC, UX (DYHKITUH.
[InazmaTuyeckas MemMOpaHa, ee CBOICTBa

U (QyHKIUU.

PackpbiBaTh conepkaHre TEPMUHOB U
MOHATHH: KJICTKH (dyKapHOTHIECKas,
MPOKApUOTHYECKas ), TUTa3MaTHYECKast
MeMOpaHa (I1a3mManeMma), TIIMKOKaIUKC,
TPAHCIIOPT BEIIECTB (ITaCCUBHBIN,
aKTUBHBIN ), SHA0IIMTO3 ((haronuTos,
MUHOIIUTO3), 3K30IUTO3, KIETOYHAS
CTCHKa, HYKJICOU]I.

CpaBHUBaTh MEX1y COOO0M
DYKapUOTUYECKUE U TPOKAPUOTUIECKUE
KJIETKH;, OTMEYaTh CXOJICTBO U Pa3IHUUS
B CTPOEHHUH KJIETOK OaKkTepui,
’KUBOTHBIX, PACTCHHI U TPrOOB
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Hemoncmpayuu:

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

T. llIann, M. Ilneiinen, K. bap,

P. Bupxos.

Tabnuywvl u cxemsr: «CTpoeHue
AYKAPUOTUYECKOUN KIeTKN», «CTpoeHue
KUBOTHOU KJIETKN», «CTpoeHue
pacTUTENbHON KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIETKU.
ObopyoosaHue: CBETOBOM MUKPOCKOIIL,
MHUKPOIIpErapaThl paCTUTEIHHBIX,
YKUBOTHBIX U OAKTEPHAIBLHBIX KIJIETOK

3.8

Ctpoenue
IYKapUOTHYECKOU
KJIETKU

[uTonmasma u €€ OpraHOU/IbI.
OpHoMeMOpaHHbIE OPTAHOUbI KIETKH:
OIIC, anmapat ['oabaKu, TU30COMBI.
[losilyaBTOHOMHBIE€ OPraHOU bl KJIETKU:
MUTOXOHJIPUH, TIACTUIBI.
[TpoucxoxkaeHne MUTOXOHAPHUI 1
mactua. Buablmactu.
HememOpanHbie opraHouabl KIETKH:
pUOOCOMBI, KIIETOUHBIN LIEHT,
IEHTPHU OJIU , PECHUUKHU, )KTYTHUKH.
OyHKIMN OPraHOUIOB KIIETKH.
Bxurouenus.

S npo — perynsTOpHbIN LEHTP KIIETKU.
Crtpoenue sazipa: saepHas 000JI04Ka,
KapuoIjia3mMa, XpOMaTHH, SIAPBIIIKO.

PackpbiBaTh conepxaHne TEPMUHOB U
MOHSATHUN : IUTOIJIa3Ma, OPraHOUIbI,
sHpomazmMaruyeckas cethb (II1C),
anmapat ['oJbKu, TM30COMBI, BAaKYyOJIb,
MHUTOXOHJIPHH, TIACTUBI (XJIOPOTLIACTHI,
XPOMOILIIACTHI, JICHKOILIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN
1eHTp (LIEHTpocoMa), PECHUYKH,
KTYTUKH, BKIIOUEHHUS, SIAPO, AIepHas
000J104Ka, Kapuoruiasma, XpoMaTHH,
SJIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE IYKAPUOTUUYECKOM
KJIETKH 110 N300pKEHUSIM U

Ha MHUKpOIpenapaTax;
KJIACCU(UIIUPOBATH OPTAHOU/IBI
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XpomocoMbl. TpaHCIIOPT BELIECTB

B KJIETKE.

Jemoncmpayuu:

Ilopmpempwi. A. JIeBeHryk, P. I'yk,

T. llIann, M. Ilnelinen, K. bap,

P. Bupxos.

Tabauywvl u cxemwr: «CTpoeHue
AYKapUOTHYECKON KIETKN», «CTpoeHune
KUBOTHOM KJIETKN», «CTpOeHUE
pacTUTENBHON KIIETKN», «CTpoeHue
MPOKAPHUOTUYECKON KIIETKW,
«CTtpoeHue szpa KIETKU.
ObopyoosaHue: CBETOBOM MHKPOCKOII,
MUKPOIIpENapaThl paCTUTENbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopuvie u npakmuuecxkue
pabomuwi:

Jlabopartopnast padota Ne 2. «3yuenue
CTPOCHUS KJIETOK PACTEHUM, >)KUBOTHBIX U
OakTepuil NoJ MUKPOCKOIIOM Ha FOTOBBIX
MUKPOIIpENapaTax U UX OMUCAHUE)

B 3aBHCHMOCTH OT OCOOEHHOCTEN MX
crpoenust (ogHOMEeMOpaHHBIE,
AByMeMOpaHHbIC, HEeMEMOpPaHHBIE);
OTUCHIBaTh (DYHKIIUU KaXKJIOTO
OpraHoujia B KJIETKe.
XapakTepu3oBaTh KJIETOYHOE PO KaK
MECTO XpaHEeHHs, Tiepeayu (yIBOCHHE
XpOMOCOM) U pealin3aliuu
(TpaHCKpUILIKA) HACJIEACTBEHHON
uH(pOpMaIHU KIETKH.

[lepeuncnsiTh ¥ OMUCHIBATH KOMIIOHEHTHI
anpa v uxX QyHKIUU;

CxemaTHyHO U300paxkaTb CTPOECHUE
PaCTUTENBHOMN U JKUBOTHOM KJIETKH.
OOBACHATH OMOJOTMUECKOE 3HAUCHUE
TPAHCIIOPTa BEIIECTB B KIETKE

Hror

O 49aCoOB IIO0 TEMC

Temd
4.1

4. Ku3sHeeaTebHOCTH KJIeTKH

OOMEeH BEIIECTB.

2

OOMeH BELIECTB, WA MEeTa00JIN3M.

PackpsiBaTh copepkaHe TEPMUHOB U

[ImacTnueckuii Accumunanus (TIacTHYeCKUii 0OMEH ) IMOHSATUN. OOMEH BEIIECTB U
oomeH. ®orocuHTE3. U TUCCUMUJISIIMS (SHEPreTHUCCKHM npeBpalieHue dHeprun (MeTadoIu3M),
XEeMOCHHTE3 O0OMEH) — JB€ CTOPOHBI EUHOTO aCCUMMJIALNS, IIJ1JaCTHIECKI OOMCH,
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nporuecca metabonusma. Poib 3akoHOB
COXpaHEHHUsI BEIIECTBA U SHEPTUU

B IOHUMAaHUU MeTaboam3Ma. THUIbl
oOMeHa BEIIeCTB: aBTOTPO(HEII 1
reTepoTpodHsbIil. Poib dhepMeHTOB

B 0OMEHE BEIIECTB U MPEBPAIICHUH
sHepruu B kierke. oTocuHTes.
CaertoBast 1 TeMHOBas (pa3bl
dbotocunTesa. Peakiuu porocunresa.
D¢ dhexTuBHOCTh GOTOCHHTE?A.
3HavyeHne POTOCUHTE3a ISl )KU3HU
Ha 3emiie. BimsiHue ycnoBui cpeibl
Ha (POTOCHUHTE3 U CIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHUM.

XeMOCHHTE3. XE€MOCUHTE3UPYIOILINE
OakTepun. 3HAUEHUE XEMOCHUHTE3a
JUISL )KM3HU Ha 3eMuie.
Hemoncmpayuu:

lopmpempur: K. A. Tumupsizes.
Tabauysl u cxemsl: «XJIOPOIIIACTY,
«DoTocuHTE3»

JUCCUMUJISILUS, DHEPreTUHUeCKU 0OMEH,
dbotocunTe3, poromms,
dhochopunrpoBaHue, IEPEHOCUUK
POTOHOB, XEMOCHUHTES3.

OmnwuceiBaTh (POTOCHHTE3, MPOLIECCHI,
MMPOTEKAIOIIKNE B CBETOBOW M TEMHOBOM
daze.

BbIABISATE IPUUMHHO-CIIEICTBEHHbBIE
CBSI3U MEX/IY MOTJIOIEHUEM COTHEUHOM
SHEPTUH XJIOPODUIIOM U CHHTE30M
Mosekyn ATO.

CpaBHHBaTh UCXOJ/IHBIEC BEIIIECTBA,
KOHEYHBIE MPOJIYKThI U yCIOBHUS
ITPOTEKAHUsI PEaKUI CBETOBOU U
TEMHOBOM (a3bl GOTOCUHTE3A;
CpaBHUBaTh (OTOCUHTE3 U XEMOCUHTES.
OueHuBarth 3HaUeHHE POTOCHUHTE3A U
XEMOCHHTE3a JIJIsl )KU3HHU Ha 3emiie

4.2

DHepreTuyecKui
obmeH

DHepreTuyeckuii 0OMEH B KJIETKE.
Pacmennenune BemniecTs, BBIACICHUE U
aKKyMyJINPOBAHHE YHEPTUU B KIIETKE.
Drarbl S3HEPreTHYecKOoro oOMeHa.
I'nmukomms. bpoykeHreu ero Bubl.

PackppiBaTh cojepkaHie TESPMHHOB U
MOHSATHUI: DHEPTETUUECKHUI OOMEH,
TJIMKOJIA3, MOJIOYHOKHUCIIOE OpOXKEHHE,
CIIUPTOBOE OpOXKEHUE, OMOJIOTUIECKOE
OKHCJICHHUE, KJIETOYHOE JIBIXaHNE,
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Kucnoponnoe okucnenue, ninm
KJIETOYHOE JIbIxaHue. OKUCIUTEIbHOE
dbochopunpoBanue. DPHEKTUBHOCTh
AHEPreTUYECKOro oOMeHa.
Hemoncmpayuu:

Tabauywst u cxemol:. « TUIBITUTAHUSY,
«MeTabonuzm», «MUTOXOHIPUSY,
«OHEpPreTUYeCKuii 0OMeH»

JTUCCUMUIISIUS, (PEpPMEHT.
XapakTepu3oBaTh OOMEH BEIECTB U
npeBpaliecHue SHeprun (MeTaboIM3M)
KaK OJTHO UX CBOWCTB HUBOTO.
[lepeuncnsaTe 0cOOCHHOCTH
MJIACTUYECKOTO U SHEPT€TUUYECKOTO
oOMEHa B KJIETKE; YCTaHABIUBATh
B3aMMOCBSI3b MEXIY HUMH.

Paznuuate TUel 0OMEHa BEIECTB

B KJIETKE: aBTOTPO(DHBIN U
reTepoTpOoHBIN.

OnuceIBaTh 3Tanbl SHEPTETHIECKOTO
oOMeHa (TOArOTOBUTENbHBIH,
OCCKHUCIIOPOJIHBIN, KUCIOPOIHBIN)

Y CPAaBHUBATh UX MEXKIY COOOI.
XapaKkTepru30BaTh PEAKIINH TITUKOJIH3A,
Opo’keHusl, KIETOYHOTO JbIXaHUS;
BBISIBIIATH NIPHYUHHO-CIICICTBEHHBIC
CBSI3U MEXY TJIMKOJM30M, KI€TOUYHBIM
JIbIXaHUEM M CUHTE30M MOJICKYyI1 ATO.
CpaBHuBath 3¢(HEKTUBHOCTh
OECKUCIOPOTHOTO M KHCIIOPOJTHOTO
3TAroB

4.3

buocunrtes Oenka

Peakiyn MaTpuyHOTO CHHTE3A.
I'enetnueckas nndopmanus u JTHK.
Peanuzanus renernueckon
uH(pOpMaIK B KIIETKE.

PackpwiBath copepxaHue TEPMUHOB
U NOHSITHUU. I'eH, TCHETUYECKUU KO,
MAaTPUYHBIM CUHTE3, TPAHCKPUIILIHA,
TPAHCIISINSA, KOJIOH, AHTUKOJOH,
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I'eneTnueckuii KO U Eero CBOMCTBA.
TpaHcKkpuNIUsA — MATPUYHBINA CUHTE3
PHK. Tpancnsus — OGuocuHTe3 Oenka.
Otansl Tpancisinuy. KogupoBanue
aMUHOKUCIOT. Posib pubocom B
OHMocuHTEe3e OeJIKa.

Hemoncmpayuu:

Ilopmpemuwr: H.K. KonpLos.

Tabauywl u cxemor. «Ctpoenne JTHK,
«CtpoeHue U PyHKITMOHUPOBAHUE T'EHAY,
«CunTe3 6enkay, «Pemmkanus JJHK,
«['eHeTHUeCcKU KOI».

ObopyoosaHue: MOJICTU- aANITTMKAIUNA
«Y neoenne JIHK u Tpanckpunims»,
«buocunTes OeKay

pubocoma, lieHTpaibHas A0rMma,
MOJIEKYJIsSIpHasi OMOJIOT UL

OnpenensiTh CBOMCTBA T€HETUYECKOTO
KoJa (TPUILJIETHOCTh, OJJHO3HAYHOCTb,
BBIPOKJICHHOCTh, YHUBEPCAIbHOCTD,
HEIEePEeKPbIBAEMOCTh, HEPEPHIBHOCTD ).
OnuceIBaTh 3Tallbl pealu3aliu
HACJICZICTBEHHON HHPOPMAILIUU B KIIETKE.
CpaBHHUBaTh PEaKIMN MAaTPHYHOTO
cuntesamoiekyn PHK u Genka B kieTke

4.4

Heknerounslie
(OpMBI )KM3HU —
BUPYCHI

Hexksnerounbie hOpMbl KU3HH — BUPYCHI.
HcTopusi OTKPBITHSI BUPYCOB

(O. . NBanosckwmit). OcobeHHOCTH
CTPOEHUSI U )KU3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrenuid,
YKUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbBIC
BUpycaMu. Bupyc ummyHoneduimra

yenoseka (BUY) — Bo3oyautens CITN/a.

OOpatHas TpaHCKpUIILMS, peBepTas3a u
uHTerpasa. [Ipodpunaktuka
pacrpoCcTpaHeHUs BUPYCHBIX
3a00JIeBaHU.

PackpbiBaTh cosiepikaHre TEPMUHOB U
MOHSATHIA: BUPYC, BUPYCOJIOTHS, KaTICHJ,
OakTepuodar, Bupyc UMMyHoAehUIINTa
yenoBeka (BUY), oHKOreHHBIC BUPYCHI.
XapakTepu3oBaTh BUPYChl Kak
HEKJIETOUYHYIO (OPMY JKU3HHU;
OCOOEHHOCTH CTPOCHHUS U
KU3HEIEATEIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HEHHBIN UK BUPYCOB
UMMYHOIe(pULIMTA YeTIOBEeKa; pa3Inyarh
Ha pucyHkax BTM ((Bupyc TabauHO#
Mo3auk#), 6akrepuodar, BUY.
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Jemoncmpauyuu:

Ilopmpemur: J1. . ViBaHOBCKHIA.
Tabauywl u cxemot. «Bupycoiy,
«bakrepuodaruny»; «Crpoenue u
*u3HeHHbIN nukia Bupyca CIIN/la,
OakTepuodaray.

Obopyodoeanue: MOAEIb CTPYKTYPBI
JIHK; MmarauTHass MoAelb-anIInKalus
«CTpoeHue KIETKN»

OOGOCHOBBIBaTh M COOJIOJIATh MEPHI
PO HIIAKTHKY PACTIPOCTPAHCHHUSI
BHUPYCHBIX 3a00JICBaAHHM
(pecrimpaTopHBIE, KETYI0UHO-
KHIIICYHBIE, KJICIIEBON HIChaNT,
BUY-undexims)

Hroro yacos 1o reme 6
Tema 5. Pa3MHOKeHMe 1 HHAUBHUAYAJIBHOE Pa3BUTHE OPraHU3MOB
5.1 | )KuzHeHHbIN LUK 1 KiteTouHbIi1 UKL, WM )KU3HEHHBIM TUKI | PackppIBaTh copep:kaHue TEPMUHOB U

KJIEeTKU. [lenenue
KJIIEeTKHU. MUTO3

kieTku. MHTepdaza u MuTo3.
[Iporieccrl, mpoTekaroniue B uuTepdase.
Perumkanus — peakuysi MATpUYHOTO
cunrte3a JJHK. CtpoeHue XxpoMocoM.
XPpOMOCOMHBIN HA0OP — KAPUOTHII.
JIMTJTONIHBIN M TalIOUIHBIN
XPOMOCOMHBIE HAOOpBbI. XpOMaTH/IBI.
[{uTonornyeckre OCHOBBI Pa3MHOKEHHUS
Y UHJIUBUIYAJIBHOTO Pa3BUTHUS
OpraHu3MoB. JleneHne KJIeTKU — MUTO3.
Crapgun muto3sa. IIponeccs,
MPOUCXOSAIINE HA Pa3HBIX CTAIUAX
MHUTO3a. bHOJIOrH4ecKnii CMBICII MUTO3A.
[Tporpammupyemasi THOETH KIETKH —

MOHSTHI KIIETOYHBIN 1TUKI, HHTEp(da3a,
peayIUIMKaIs, XpOMOCOMa, KapuOTHII,
rarIoOuIHbIN, TUILIOMIHBIN
XPOMOCOMHBIN Ha0Op, XpOMaTHU/IbI;
MUTO3 €ro craauu: npodasa, meradasa,
anadasza, Tenodasa.

OnuchIBaTh )KU3HEHHBIN ITUKIT KIJIETKH;
MEPEYUCIIATh U XapaKTEPU30BaTh
MEePUO/Ibl KJIETOYHOTO IIUKIIA,
CpaBHHMBATh UX MEXIY COOOIA.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CPaBHUBATh
XPOMOCOMHBIE HA0OPbI KIIETOK.
CpaBHHMBATh CTaJ UM MUTO3A.

aIloIITO3.

Pa3nuuaTe Ha MUKpOIpenaparax
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Hemoncmpayuu:

Tabauyvr u cxemol: « KIIETOUHBIN ITHKID»,
«Permmukanus JJHK», «Ctpoenue
XpOMOCOMBI», «MUTO3»; MarHuTHas
MOJIeb-aNIUINKALUs «/leeHne KIeTKn;
moaens JJTHK.

ObopyodosaHue: CBETOBON MUKPOCKOM U
MuKpornpemnapat «Kapruokunes B KiIeTKax
KOpEIIKa JIYKay.

Jlabopamopubsie u npakmuuecxkue
paodomoi:

Jlabopatopnas padota Ne 3.
«Habmonenue MuTo3a B KIIETKax
KOHUYMKA KOPEIIKa JyKa Ha TOTOBBIX
MUKpOIIpenapaTax»»

N PUCYHKAX CTaAWU MUTO3a.
PaCKpLIBaTI) OMOJIOTHYECKUM CMBICIT
MHTO3a

5.2

Dopmsbl
Pa3MHOKEHHS
OpraHu3MOB

dopMbl pa3MHOKEHHUST OPTaHU3MOB:
Oecrosoe U MojIoBoe.

Buasr 6ecronoro pa3MHOKEHUS:
JIeJICHUE HaJIBOE U IMMOYKOBAHUE OJTHO-
1 MHOTOKJIETOYHBIX, CITOPOOOpa30BaHME,
BETCTATHBHOE Pa3MHOKCHHE.
HckyccTBEeHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €TO 3HAUYCHUE

JUIS CeTISKITUH.

[TosioBOE pa3MHOKEHUE, €0 OTIUYMS
oT 6ecrooro.

Hemoncmpayuu:

PackpeiBaTh copepkaHue TEPMHUHOB
Y TOHSITUN PAa3MHOXKEHHE, KIIOH,
I0JIOBBIE KJICTKH (TaMETHI),
AMUEKIIETKA, CIEPMATO30U, 3UTOTA,
JIeJICHHE HaJBOC, TOYKOBAHME,
CHOpyJIsIus, pparMeHTaIus,
BEr€TAaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKECHHUE, ONBIIICHHUE,
JIBOMHOE OTJIOIOTBOPEHUE, TOJIOBBIE
’KeJe3bl, CECMCHHHUKH, SUIHHUKH,
OIUIOOTBOPEHUE (HAPYKHOE,
BHYTPEHHEE).
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Tabnuysl u cxemot. «DOPMBI
Pa3MHOKEHUSI OPTaHU3MOBY, «JIBoMHOE
OILIOIOTBOPEHUE Y IIBETKOBBIX
pacteHui», «Jlenenue KieTku
OaxkTepun», «BereratuBHoe
pa3MHOXEHUE pacTeHui», «CTpoeHne
ITOJIOBBIX KJIETOK»

XapakTepru3oBaTh OCOOCHHOCTH

¥ 3HA4YCHHE 0ECITOJIOTO U MOJIOBOTO
CTIIOCO0OB Pa3MHOXKEHHUSI.

Briaensate BUaBI 6€Croioro
Pa3MHOXCHHUS; BBISBIISITh B3aUMOCBSI3H
MEXy popMaMHu U cioco0aMu
pPa3sMHOXKEHUS, M UX OMOJIOTHYECKUM
3HAYCHHEM.

BrageTts mpuémamMu BereTaTHBHOTO
Pa3MHOXCHHS KYJbTYPHBIX PaCTCHHM
(Ha mpuMepe KOMHATHBIX).
XapaKkTepu3oBaTh IMOJIOBHIC KJICTKH:
STUTICKJICTKH, CTICPMAaTO30MIbI;
BBISIBIISITh OCOOEHHOCTU

WX CTPOEHUS

5.3

Meiios

Merio3. Ctaguu menosa. [Ipoueccsi,
MPOUCXOSIINE HA CTAIUSIX ME03a.
[ToBenenne XxpoMocoM B MEHO3€.
Kpoccunrosep. buonornueckunii cMbIcCIt
Y 3HAYCHUE MENo3a.

Jemoncmpauuu:

Tabauywvl u cxemsi: «JleneHne KJIETKN,
«Menosy.

Obopyoosanue: monens JIHK;
MarHuTHasi MOJEb-aNTUINKAIIUS
«JleneHue KIETKN»

PackpsiBaTh conepxaHue TEPMUHOB U
MOHSATHN: MEH03, KOHBIOTAIIU
XPOMOCOM, MepeKpECT (KPOCCUHTOBEP)
XPOMOCOM, T'aMETHI.

XapakTepu3oBaTh MEM03 KaK CIocoo
KJIETOYHOTO ICJICHHUSI;, OIIMChIBATh MEHO03
M0 CTAIMSIM; CPABHUBATh CTAJUN MENO03a
A MHUTO3a.

PaznmnyaTe Ha pUCyHKax CTaaul MEWO03a;
pPacKpbIBaTh OMOJIOTHYECKOE 3HAUCHUE
Mero3a
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5.4

OO6pazoBaHue u
pa3BUTHE TOJIOBBIX
KJIETOK.

["ameTorenes — npouecc o0OpazoBaHus
MOJIOBBIX KJIETOK Y KHUBOTHBIX.
[losioBBIE KEIe3bl: CECMEHHUKU U

PackpeiBaTh cogepkaHue TEpMUHOB U
MOHATUI: TAaMETOT€HE3, CIEPMATOTECHE3,
OOT€HE3, CIIEpMATO30U ], AKpOCOMa,

OnogoTBopeHue suyHukd. OOpa3oBaHuEe U PA3BUTHE AWLIEKIIETKA, TTOJISPHBIE TEJIbLA.
TIOJIOBBIX KJIETOK — TaMeT (CIIepMaTO30mI, | XapaKTepru30BaTh OCOOEHHOCTU
SUIEKIIETKA) — CIIEPMATOreHEe3 U raMeTOreHe3a y dKUBOTHBIX U €r0 CTaIuu,
ooreHes. OcoO0EHHOCTH CTPOCHHUS MIOJIOBBIE KJIETKH >KMBOTHBIX U ONHCHIBATH
AUIEKIIETOK U CIEPMATO30UI0B. MPOLIECC X PA3BUTHSI.
OnnogorBopenue. Ilaprenorenes. CpaBHUBATH CIIEPMATOrE€HE3 U OOTCHES.
Hemoncmpayuu: OnuceiBaTh OIJIOJOTBOPEHHE,
Tabnuywvl u cxemwr: «llpsamoen HenpsiMoe | GMOJIOrMUECKOE 3HAUCHHE
pasButue», «I'ameTorenes OILIOIOTBOPEHUS
Yy MJIIEKOITUTAIOLIUX U YETOBEKa.
Obopyoosanue: Mmosiens MeTadazHoi
XPOMOCOMBI, MUKPOCKOII,
MUKponpenapaThl «CriepMaTo30uabl
MJICKOIIUTAIOLLETO», «SIUIEKIIeTKa
MJIEKOITUTAOLIETO».
Jlabopamopmuvie u npakmuueckue
paodomuwi:
Jlaboparopnas pabdota Ne 4. «3yuenue
CTPOEHMS IOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpPOIIpEapaTax»
5.5 | UunuBuayansHOE WuauBuyansHOE pa3BuTHe (OHTOTEHE3). | PacKkphIBaTh COlEp:KaHHE TEPMUHOB
pa3BUTHE OMOpHOHAIILHOE Pa3BUTHE U TIOHSATUI: OHTOTeHE3, SMOPHOTeHE3,
OpraHu3MOB (aMOpmoreHes). DTanbl SMOPHOHATBHOTO | 3Ur0Ta, APOOIICHHE, OJaCTOMEDHI,

Pa3BUTHA Yy ITO3BOHOYHBIX JKMBOTHBIX.

MopyJa, 6actyna, 6J1acTolenb,
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Ipo0JIeHue, TacTPyIISIIus, OpraHoreHe3.
[TocTamOproHaibHOE pa3BUTHE. THUIIBI
MOCTAMOPHOHAILHOTO Pa3BUTHSI:
npsiMoe, He TpsiMoe (JTMYUHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE
OpraHu3MoB; (aKTOPbI, CIOCOOHBIE
BBI3BIBATh BPOXKECHHBIE YPOJICTBA.
Poct u pasButue pacrenuil. OHTOreHe3
IIBETKOBOI'O PACTEHUSI: CTPOCHUE CEMEHH,
CTaJIUM Pa3BUTHSL.

Jlemoncmpavyuu:

Tabauywvl u cxemwvt. «OCHOBHBIC CTaIUN
oHTOTeHe3ay, «lIpsiMoe u HenpsiMoe
pa3BUTHEY, «/IBOMHOE OMJIOIOTBOPEHUE
YIIBETKOBBIX PACTCHUI»

ractpyJsa, Helpyna, opraHoreHes,
3apOJIBIIIEBBIC TUCTKHU: IKTOACPMA,
Me30/IepMa, SHTOIEPMA,;
MOCTIMOPHOHAIEHOE PA3BUTHE:. TIPSIMOE
U HenpsMoe (JIMIMHOYHOE); MeTaMopdo3,
Meracropa, MHKpPOCIIOpa, MBUIBIIEBOEC
3€pHO, CIIEPMUH, 3aPOABILIEBbIA MEIIOK,
JBOWHOE OIIOJIOTBOPEHHE.

OmnpenensTh dTanbl SMOPHOHAIILHOTO
pa3BUTHS XOPJIOBBIX HA CXEMaX U
npenapaTrax v OlUCHIBaTh MPOIECCHI,
MIPOUCXOIAIINE HA KAKIOM dTarle.
CpaBHUBATH MEPUOJIbI OHTOTEHE?RA;
npsSIMOE U HEMPAMOE (JINUYMHOYHOE)
MOCT3MOPUOHAIILHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKA U JPYTUX
XOPJIOBBIX.

OOBIICHATH OMOJIOTUYECKOE 3HAYCHUE
pa3BUTUS C METAMOP(O30M;
OTPUIATEIHHOE BIUSHUE aJIKOTOJIS,
HUKOTHHA U JPYTUX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeII0BeKa.

OnuceiBaTh IpoLECcC ABOWHOTO
OTLIOIOTBOPEHHUS Y IIBETKOBBIX
pacTeHui

Hroro yacoB 1mo Teme
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Tema 6. HacjiencTBEHHOCTh U M3MEHYUBOCTH OPraHM3MOB

6.1 | 'enetuka — Hayka 1 [Ipenmer n 3a1a4u TEHETUKH. PackpsiBaTh conepkaHue TEPMUHOB U

O HACJIEJICTBEHHOCTH Ponw nuronoruu u aMmopuoIoruu MOHATHI: TeH, TCHOM, TeHOTHII, (DEHOTHTI,

Y U3MEHYMBOCTH B CTAHOBJICHUM TeHETUKU. BKias XPOMOCOMBI, aJUICNIbHBIC TeHbI (aJnien),
POCCHUICKHX U 3apyOEHKHBIX YUEHBIX B rOMO3UI0Ta, TETEPO3UTOTA,
pa3BUTHE T€HETUKU. METO/Ibl TEHETUKU | IOMUHAHTHBIN NpU3HaK (TeH),
(TMOPHUIOTOTHUECKUHA, peleCCUBHBIN MPHU3HAK (T'€H), YucTas
UTOT€HETUYECKUH, MOJIEKYIISIPHO- JHUS, THOPUI.
TeHETUYECKUI). [lepeuncnsaTe U XxapakTepu3oBaTh
OCHOBHBIE€ T€HETUYECKUE TTOHSTHUS. METO/Ibl TCHETUKU: THOPUI0JIOTUYECKUH,
['eneTnueckas CHMBOJIHKA, LUTOT€HETUYECKUI, MOJIEKYJISIPHO-
HCIIOJb3yeMasi B CXeMax CKPEIIMBaHUN. | TEHETUYECKUN; JIOMUHAHTHBIE U
Hemoncmpayuu: PELECCUBHBIE TPU3HAKU PACTEHUN U
llopmpemsr: I'. Mennens, T. Mopras, YKUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepHuKOB, ITomp30BaThCS TEHETUYECKOM
H. B. Tumodees-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIMKON
ObopyooeaHue: MOCIb- ANITUTUKAIUS JUTSL 3alUCU TEHOTUITMYECKUX CXEM
«MOHOTHOPUIHOE CKPEIIMBAHUEY, CKpELIMBAHUS
repOapuii «['opox mMoceBHOI

6.2 | 3aKkOHOMEPHOCTHU 1 3aKOHOMEPHOCTH HACJICIOBAHUS PackpbiBaTh coziepikaHne TEpPMUHOB

HacJe10BaHus MPU3HAKOB, YCTAHOBJICHHBIE U TIOHSITHIL: MOHOTUOPHTHOE

MIPU3HAKOB. I'. Mennenem. MonorudpumaHoe CKpelIMBaHue, (PEHOTUITNYECKUE

MonorubpuaHoe CKpeIMBaHKUE. 3aKOH eUHO00pa3Hs IPYIIbI, THOPUIONOTHYECKUN METO,

CKpEIIMBaHUE ruOpPUI0B NIEPBOTO MOKoJIeHus. [IpaBuio | YucThie JIMHUY, TOMUHUPOBAHUE T'€HOB

AOMHWHHUPOBAHMA. 3akoH paciCIiyICHHA
ITPHU3HAKOB. I'mnore3a 4uCTOTHI raMer.
IlonHnoe n HemoJiHOE AOMHUHHUPOBAHUC.

(moytHOE, HEMOJIHOE), pPacIICIICHUE
B IIOTOMCTBE.
OnuceIBaTh METOUKY ITPOBEACHHMS
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Hemoncmpayuu:

Ilopmpemur: I'. Mennens.

Tabauyol u cxemol. «KMOHOTHOPHUIHOE
CKpEILIMBAHKUE U €r0 IUTOr€HETUYECKast
OCHOBa», «3aKOH pacHICIUICHUs U €TO0
[IUTOT€HETUYECKasi OCHOBAY, «3aKOH
YUCTOTHI TaMeT.

ObopyooeaHue:

MoOJeIH-anTuIuKau «MoHOTUOpUAHOE
ckpeuuBanue», «Hemomxnoe
JTOMUHUPOBaHUEY», repoapuil «['opox
IIOCEBHON»

I'. MenpaeneM onbITOB MO U3Y4EHUIO
HaCJIeIOBaHWs OJHOM Maphl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpeiBaTh coliep:KaHUE 3aKOHOB
eIMHO00pa3usi THOPUIOB IEPBOTO
MOKOJICHUSI ¥ 3aKOHA PacCIICIJICHUS.
OOBSACHITH TUIIOTE3Y UUCTOTHI TaMeT.
3anuceIBaTh CXEMbI MOHOTHOPHIHOTO
CKpeITUBaHMs, OOBSICHATH €ro
IIUTOJIOTUYECKUE OCHOBBI U peliaTh
FeHETHYECKHE 3aJ]auu

Ha MOHOTHOPUJHOE CKpPEITUBAHUE

6.3

Jurubpuanoe
CKpEIIUBaHHE.
3aKOH HE3aBUCUMOTO
HaCIlleIOBaHUS
MIPU3HAKOB

JlurnbpuaHoe ckpeirBanmue. 3akKoH
HE3aBHCHMOT0 HACIICOBaHUS
npu3HakoB. [lurorenernueckre OCHOBBI
JTUTHOPUTHOTO CKPEIIUBAHMS.
AHaIM3UPYIOIIEE CKPENTMBAHUE.
Hcnonb30BaHNE aHATM3UPYIOIIETO
CKpEIIMBAHUS JJIs1 ONIPEIeTICHUS
Te€HOTHUIIa OCOOU.

Hemoncmpayuu:

lopmpemoi: I'. Mennens.

Tabnuywvl u cxemsr’: «lurudpuanoe
ckpemmBaHuey, «lluTomornueckue
OCHOBBI TUTUOPHUIHOTO CKPEITUBAHUS.
Obopyoosanue: MOJICTb- aANTUTUKAIIHAS
«lurubpunoe CKpemrBaHue»

PackpsiBaTh conepkaHue TEPMUHOB U
HNOHATHUN: TUTHOPUIHOE CKpEIUBaHUE,
aHAJIM3UPYIOLLEE CKPELIUBAHUE.
OmnuceiBaTh OnbITEH I'. Menneins

10 U3YYECHUIO HACJIEN0BaHUs IBYX Iap
IIPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpsiBaTh conepxaHue 3aKOHa
HE3aBUCHUMOI'0 HACIIEOBAaHUs IIPU3HAKOB.
[IpuMeHATh MATEMATUYECKUI PACUYET

C MOMOIIBI METO/AA ITEPEMHOKEHUS
BEPOSATHOCTEN U 3aIHCh C MOMOILIBIO
(EHOTUMNYECKUX PAJNKAIOB
pacuIeIuIeHUs] IPU3HAKOB y TIOTOMKOB
1o (pEHOTUITY U TEHOTHITY.
3anuchiBaTh CXEMbl TUTHOPUIHOTO
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CKpEIIUBaHUS, OOBSICHIThH €0
UTOJIOTUYECKUE OCHOBBI U PEIIAThH
IreHEeTUYECKHE 3a7a4 Ha JUrHOpUIHOE
CKpEILIMBaHHUE

6.4

CoensieHHoe
HacJIeJOBaHUE
MIPU3HAKOB

CuenyieHHOE HACJIEJOBaHNUE PU3HAKOB.
Pabora T. Moprana 1o crenjieHHOMY
HacJeI0BaHUIO reHoB. Hapymenue
CUEIUIEHUS TEHOB B pE3yJIbTaTe
KPOCCHHTOBEpa. XpOMOCOMHAas1 TEOPHS
HACJICICTBEHHOCTH.

['eneTnyeckue KapThl.
Jemoncmpavuu:

Ilopmpemuwr. T. Mopras.

Tabauyvl u cxemol: «Mero3y,
«I'eHeTHUECKHE KapThl paCTEHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3anmMonencTBue aIeIbHBIX TEHOBY.
ObopyooeaHrue: MUKpOIIpETIapaT
«Jlpo3oduna» (Hopma, MyTanuu GopMbI
KPBUTbEB U OKPACKH Tej1a), MUKPOCKOII,
Moenb-anmimkanus «llepexpécr
XpPOMOCOMY.

Jlabopamopuusie u npakmuueckue
pabomot:

Jlabopatopras padota Ne 5. «M3yuenue
pE3yJIbTaTOB MOHOTUOPHIHOTO

U TUTHOPUIHOTO CKPEIMBAHUS

PackpeiBats copepxaHne TEPMUHOB U
IIOHSATHM. CLUEIJIEHHOE HACJIEI0BAHUE
MIPU3HAKOB, PEKOMOMHAITUS TCHOB,
TEHETHYECKHUE KAPTHI XPOMOCOM,
MOpraHu/a.

HaspiBaTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOM TEOpUHU
HacyieacTBeHHoCcTH 1. Moprasna;
PacKphIBaTh COJIEpKAHUE PAOOTHI

T. Moprana 1o CuersieHHOMYy
HACJICIOBAaHWIO TEHOB U PUYUHBI
HAPYUIECHUS CUCTUICHUSI MEXKIY T€HAMMU.
3anuchiBaTh CXEMbl CKPEIIUBAHUS

IIPU CLEIIECHHOM HACIIEJOBAaHNH,
OOBSACHATH MPUYUHBI PEKOMOMHAIIUN
TEHOB, OINPEIECIIATh YUCIIO TPYIII
CUECIUICHUSI T€HOB; PEIIaTh FTEHETHYECKUE
3a/1a4M HA CLIETUICHHOE HACIIEIOBAHHE
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y Ip030( Uikl Ha TOTOBBIX
MUKpOITpernapaTax»

6.5 | 'eneruka noma. I'enernka nona. XpomMoCOMHOE PackpsiBaTh cozepxaHue TEPMUHOB U
HacnenoBanue OIIPECIICHHE 110J1a. AYTOCOMBI U MOHATUI: XpPOMOCOMHBII Ha0OD,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIE U | AyTOCOMBI, OJIOBBIE XPOMOCOMBI,
CLEIJIEHHBIX C IT0JIOM reTEPOraMeTHbIE OPTaHU3MBI. TOMOTaMETHBIN MOJI, TETEPOraMETHBIN

HacnenoBanue pu3HAKOB, CLECIUICHHBIX | IOJI, CUEIJIEHHOE C TIOJIOM HACJIEI0BAHUE
C IIOJIOM. MIPU3HAKOB.
Hemoncmpayuu: OOBICHATH HUTOJOTMYECKUE OCHOBBI
Ilopmpemur: I'. Menpnens, T. Mopras, XPOMOCOMHOI'0O MEXaHU3Ma OIPELIETICHUS
H.N. BaBunos. [10J1a y Pa3jIMYHbIX OPraHU3MOB.
Tabauywvl u cxemvr: «I eHeTUKa MONAY, CpaBHMBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEIOBAHMUS, HACJIEA0BaHUs [IPU3HAKOB, CLECIIJICHHBIX
CLEIUIEHHOTO ¢ MoJoM», «Kapuorumnsl Y HE CLEIUICHHBIX CIIooM. Pemare
YeJI0BEKa U KUBOTHBIX)» TEHETUYECKHUE 3a/1a4X Ha HACIIEIOBAHUE
CLEIJICHHBIX C ITOJIOM IIPU3HAKOB

6.6 | I3MeH4YHBOCTS. N3menunBocTh. Buabl M3MEHYMBOCTH: PackpsiBaTh conepxaHue TEPMUHOB U
Henacnencreennas HEHACJICACTBEHHAS U HACJIEICTBEHHAS. IIOHATHUN. U3MEHYUBOCTD,

U3MEHYUBOCTD Ponw cpenpl B HEHacIeACTBEHHOM HACJIEACTBEHHAs! U3MEHYUBOCTb,

M3MEHUYHUBOCTH. XapaKTEPUCTUKA
MOU(DUKAITUOHHON NU3MEHYUBOCTH.
BapuanuoHnnsIi psii 1 BapraliOHHast
kpuBas. Hopma peakiiuy npusHaka.
KomnaecTBeHHBIE M KAYSCTBEHHBIC
MIPY3HAKU U MX HOpMa PEaKI1H.
CaoiictBaMou(hUKAITMOHHON
N3MEHUYHBOCTH.

HEHACJIEICTBEHHAs] U3MEHYUBOCTD,
MoU(UKAIIMOHHAS U3MEHYUBOCTb,
BAapUAIMOHHBIN PsiJl, BAPUAHTA,
BapUalMOHHAsI KpHBasi, NPU3HAK,
HOpMa peaxlvu, KOJIMYECTBEHHbIE U
KaueCTBEHHbIE MTPU3HAKH.
KnaccuduunpoBaTh BUIbI
M3MEHYMBOCTU U BBISBISITh UX
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Hemoncmpayuu:

Tabauyvr u cxemol:. «BUabl
U3MEHUYUBOCTHY, «MoaudukaimoHHas
U3MEHYHUBOCTDY.

Jlabopamopuvie u npakmuueckue
padomowi:

Jlabopatopnas padota Ne 6. «M3yuenue
MOAU(PUKAIIMOHHON U3MEHUHUBOCTH,
MTOCTPOCHUE BAPUAIIMOHHOTO Psijia
BAPUALIMOHHOW KPUBON»

OMOJIOTHYEeCKHEe 0COOEHHOCTH.
[lepeuncisaTe cBOKCTBA
MOJIU(DUKAIIMOHHON N3MEHYMBOCTH U
OOBSICHATH €€ 3HaYCHUE ISt OPTAHU3MOB.
PasnmnyaTh KONMMYeCTBEHHBIE U
Ka4ueCTBEHHBIE ITPU3HAKU; CTPOUTH
BapUAITMOHHBIN PsiJl, BAPUAIIMOHHYIO
KPUBYIO, BBIUUCIIATH CpeHEEC 3HAUYCHHUE
MIpU3HaKa

6.7

Hacnencrsennas
W3MEHYUBOCTD

HacnencrBennas, Wiy reHOTUIIAYECKas
n3MeHunBoCcTh. KomOuHaTuBHas
M3MEHYMBOCTh. Mel03 U TOJI0BOM
MPOIIECC — OCHOBA KOMOMHATUBHOMN
M3MEHYMBOCTH. MyTalmoHHas
U3MEHYUBOCTb.

Knaccuduxarus Mmyranuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHEIE.

YacToTa v MpUYMHBI MyTalLIH.
MyrtareHubie (haKTophI.

3aKOH TOMOJIOTHYECKUX PSAIOB

B HACJIEICTBEHHON U3MEHUYNBOCTHU

H. 1. BaBunosa. BuesaepHas
HACJICICTBEHHOCTh U U3MEHYUBOCTb.
Hemoncmpauuu:

Topmpempui: I'. ne ®pus, H. 1. BaBunos.
Tabauyst u cxemst: «MyTanoHHAS

PackpeiBaths coaepkaHue TEPMUHOB U
TOHATHUM. HACJICACTBEHHAS
W3MEHYNBOCTh, KOMOMHATHUBHAS
W3MEHYUBOCTh, MyTallMOHHAS
M3MEHYUBOCTb, MyTaHT, MyTallUH:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIC;
TIOJTUTIIION NS, AHEYIUIOU TN, MyTareHbl.
XapakTepu3oBaTh HACJIECICTBEHHYIO
W3MEHYHBOCTH; (hOPMYJIMPOBATh 3aKOH
TOMOJIOTUYECKHUX PSII0B

B HACJICACTBEHHOM M3MEHYMBOCTH

H. 1. BaBusioBa u 0OBSICHSITH €r0
3HAYCHME 1T OMOJIOTHH U CEJICKIIHH.
KnaccuduuupoBars MyTaiuu: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE U TPUBOIUTH
IIPUMEPBI MyTaLAN.

OOBSACHITH TPUIMHBI BOBHUKHOBEHUS
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U3MEHYHUBOCTHY.
ObopyoosaHue: MUKPOCKOII,
MuKpornpenapat «J{po3oduna» (Hopma,
MyTaluu (GOpMBI KPBUILEB M OKpacKa
TEJIa); KOMHATHBIC PAaCTCHUS C TIECTPOK
OKpAaCKOM JIMCTHEB.

Jlabopamopusvie u npaxmuyeckue
pabomut:

Jlabopatopnast padbota Ne 7. «AHanu3
MyTalui y Ap030( Bl Ha TOTOBBIX
MHUKpOITperapaTax»

MyTalui, poib (aKTOPOB-MYTareHoB.
CpaBHUBaATh BUbI MyTalluii; BBISBIISITH
NPUYHUHBI HACJIEICTBEHHON
M3MEHYMBOCTU, UCTOYHUKU MYTareHOB
B OKpY)Karomieu cpeze (KOCBEHHO).
XapakTepu3oBaTh BHESIIEPHYIO
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTh

6.8

['eneTuka yemoBeka

I'enetuka yenoseka. Kapuorun
YyeJIoBEKa.

OCHOBHBIC METO/IbI TCHETHUKHU YEJIOBEKA!
IreHEaJOTHYSCKUM, OJTM3HCIIOBEINI,
IIUTOTCHETUISCKUM, OMOXUMHUYCCKUI,
MOJIEKYJISIPHO-T€HETUYECKU .
CoBpeMeHHOE ompeiesieHue TeHOTUTIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHMUE,
TEHOTUIIMPOBAHUE, B TOM YHUCIIE

¢ nomonipto I11[P-ananm3a.
Hacnencreennnic 3a001eBaHUs
YeJIOBEKA. TeHHBIE 00JIE3HHU, O0JIE3HU

C HaCJICICTBEHHOM
PEAPACIIOI0KEHHOCTBIO, XPOMOCOMHBIEC
oose3un. CoMaTH4ecKue u
reHepaTUBHbBIE MYTAIlUU.

PackpbiBaTh copepxaHue TEPMUHOB U
MOHSITUI. KApUOTHIT YEJIOBEKa,
IIUTOTCHETUICCKUN METOI,
TeHEAJOTHYECKU METO/I, POJOCIOBHEIE,
OJM3HEOBBI METO/I, HACTIEICTBEHHBIC
0ose3Hu: (MOHOTECHHBIE,

C HACJIEICTBEHHOU
PEIPacoIOKEHHOCTHIO,
XPOMOCOMHBIE), MEJIMKO-TEHETHYECKOE
KOHCYJIBTUPOBAHHE.

[lepeuncnsaTe 0COOEHHOCTH U3YUEHUS
TCHETHKHU YE€JI0BEKa; MPUBOIUTH
IpPUMEPHI HACJIEICTBEHHBIX 00JIe3HEN
YeJI0OBEeKa, XapaKTePU30BaTh METOIBI UX
npoGUIaKTUKH; 0OOCHOBBIBATH 3HAUCHUE
MEINKO-T€HETUIECKOTO
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CtBoJioBbIE KJIETKHU. [[puHIUTIBI
310pOBOT0 00pasa >KM3HU, TUATHOCTUKH,
NPO(PUIAKTAKY U JICUCHUS T€HETUUECKUX
0one3neii. MeTmKo-TeHETHYSCKOE
KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIMHCKON T€HETUKH

B IIPEIOTBPAIICHUH U JICYCHUH
IeHEeTHYECKHUX 3a00JICBAHNM YEJIOBEKA.
Jlemoncmpavyuu:

Tabauywst u cxemol: «KHacnenoBanme
pesyc-thakropay, «I'eHeTrnka rpymmn
KPOBUY.

Jlabopamopuvie u npaxmuueckue
paodoomuwi:

[TpaxTrueckas padota No 2.
«CocTaBlieHHE U aHAJIU3 POJIOCTIOBHBIX
YeJIOBEKa»

KOHCYJIbTHPOBAHHUA.
BhISBIATH U cpaBHUBATh MEXIY OO0
JOMUHAHTHBIC U PEIIECCUBHBIC MPU3HAKU
YeJIoBeKa.

CocTaBisTh U aHAM3UPOBATH
POAOCIIOBHBIE YETIOBEKA

Htoro uacoB 1o teme

Tema /. Cesiekuusi opranus

7.1

Cenekuus Kak HayKa
U Tpolece

MOB, OCHOBBI

1

OMOTEeXHOJIOT UM

Cenekuus Kak HayKa U MpOLECC.
3apoKICHUE CEJICKIIUU U JTOMECTUKAIIUSIL.
VYuenne H. U. BaBunosa o nenrpax
MHOT000pa3us U MPOUCXOXKICHUS
KYJIbTYPHBIX PACTCHUM.

LleHTpBI MPOUCXOXKIEHUS TOMAITHUX
KUBOTHBIX.

PackpsiBaTh conep:kaHUE TEPMUHOB
Y TOHSITUI: CENIEKIUs, COPT, MOPOAa,
LITaMM, JIOMECTHKALINS, WIH
OJIOMAIlIHUBAHUE, LIEHTPbI
MHOT000pa3usi U MPOUCXOKICHUS
KYJBTYPHBIX PACTEHUU U
KUBOTHBIX, THOpUAU3AIINS,

Copr, nmopoaa, mramMmm.

HCKYCCTBCHHBIN OTOOP.
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Hemoncmpayuu:

Ilopmpemuwr: H. 1. BaBunos.
Tabauywl u cxemor. kapta «LleHTpbI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYPHBIX pacTeHui», «llopoasl
JIOMAIIHUX KUBOTHBIX», «CopTa
KYJBTYPHBIX PaCTECHUI.
ObopyodosaHue: MyIsSKU TIIOJ0B U
KOPHEIUIOAOB AUKUX (HOpM U
KyJbTYPHBIX COPTOB PacTCHUI;
repbapuii «CellbCKOX03sIiICTBEHHbIE
pacTeHUs»

HasbiBath U CpaBHMBATH OCHOBHBIE
ATaIlbl Pa3BUTHUS CEJICKIIUU.

Wznarate yuenune H. U. BaBunoa

O IIEHTPax MPOUCXOKIACHUS KYJIbTYPHBIX
pacTeHM; pa3anuyaTrh [IEHTPHI HA KapTe
MHPA, CBSI3bIBATH UX MECTOIOJI0KEHUE

C oyaramMy BO3HUKHOBEHMS IPEBHEUIIINX
[MUBUJIN3AIAN.

CpaBHUBATh COPTA KYJIbTYPHBIX
pacTeHui, MOPOAbl TOMAITHUX
JKUBOTHBIX U UX JTUKHUXITPEIKOB.
OueHuBaTh pojb CEICKINU

B 00€CIeUeHUH TTPOI0BOJILCTBEHHOM
0€e30ITaCHOCTH YeJIOBEUYESCTBA

7.2

MeTtoasl
JIOCTYDKCHUS
CEJIEKLIUY PACTCHUIN
1 JKUBOTHBIX

CoBpeMEHHBIE METOBI CEIEKIINN.
MaccoBblil 1 UHAUBUAYAIbHBIA OTOOPBI
B CEJIEKI[MU PACTEHUN U KUBOTHBIX.
Ouenka 3KcTepbepa.
biM3KOpOACTBEHHOE CKPELIMBAHUE —
uHOpuUHT. YucTas TuHUS.
CKpelmBaHue YUCTHIX JTMHHM.
['eTeposuc, v rudbpuHas cuma.
HeponcrBeHHoe ckpenBanue —
ayrOpuauur. OtnanéHHas
ruopuan3anus u e€ yCrexu.
HcKkycCTBEHHBI MyTareHe3 U IOJly4eHue
MOJIMIUIONOB. JloCTHX)EeHns celekuun

PackpbiBaTh coziepxkaHue TEPMUHOB U
MOHSITUN: UICKYCCTBEHHBIN 0TOOD,
MaCCOBBIA OTOOp, MHIUBUTYAIbHbBIN
0TOOD, IKCTEphEP, OJIU3KOPOICTBEHHOE
CKpEIIMBAaHUE, YUCTas JIMHUS, T€TEPO3UC,
HEPOJICTBEHHOE CKPEIIUBAHHUE,
MCKYCCTBEHHBIN MYTarcHes,
nosiarion ibl. CpaBHUBATH (POPMBI
HCKYCCTBEHHOT0 0TOOpa (MaccoBoro u
UHIUBUIYAJILHOTO), BUIBI
rubpuau3anuu (6JIU3KOPOICTBEHHOU U
OTJIaJIEHHOM), CITIOCOOBI MOJTYyYEHUS
MOJIUILIOUIOB.
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pacTEeHUl, ) KUBOTHBIX U
MHUKPOOPTaHU3MOB.
Hemoncmpayuu:

llopmpemwi: 1. B. Muuypus,

I'. 1. Kapneuenko, M. @. IBanoB.
Tabauywl u cxemsr: «OTHATICHHAS
rubpuanzanusy, «PadboTel akagemrka
M. @. UBanoBay, «Ilomuruionaus.
ObopyoosaHnue: MyJSIXU TUIOJIOB U
KOPHEIUIOAO0B IUKUX (POPM H
KYJbTYPHBIX COPTOB PAacCTEHUH.
Jlabopamopuvie u npakmuueckue
paobomuwi:

Dkckypeuss «OCHOBHBIE METOJIBI
JNOCTHKEHUS CEJICKIIUN PACTEHUN U
KMBOTHBIX (Ha CCJICKI[MOHHYIO CTAHIIHIO,
IJIEMEHHYIO (pepmy,
COPTOUCIIBITATENIbHBIN Y4aCTOK

WIN TEIIMYHOE XO3SHCTBO)

[TpuBOUTH TIPUMEPHI JOCTUKEHUMN
CEJIEKIIUY PACTEHUN U )KUBOTHBIX

7.3

buorexnosorus
KaK OTpacib
MPOU3BOACTBA

buorexHonorus kak oTpacib
MPOU3BOACTBA. ['€HHAsd UHXKEHEpHUs.
Oranbl co3nanus pekomOunanton JJTHK
Y TPAHCTEHHBIX OpraHn3MoB. Kierounas
UHXeHepus. KileTouHbIe KyJIbTYpHI.
MUKpOKIIOHAIIEHOE Pa3MHOKEHHUE
pacrenuii. KiionupoBanue
BBICOKOTIPOTYKTUBHBIX

PackpeiBath conepxaHue TEPMUHOB U
MOHSATUN : OMOTEXHOJIOTUSI, KJIETOUHAS
WH)XEHEpUs, T€HHAsd MHKCHEPHS,
KJIOHUPOBAHUE, TPAHCTE€HHBIE
opranusmsel, MO (renetudecku
MOAU(UITUPOBAHHBIC OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJOTHUIO KaK
OTpacilb IPOU3BOJICTBA, OCHOBHBIE
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CEIbCKOXO03SIMCTBEHHBIX OpPTraHHU3MOB.

DKOJOrMYECKME M dTUUCCKUE HpO6JI€MI>I.

I'MO — renernuecku
MOIU(UITMIPOBAHHBIC OPTaHU3MBI.
Hemoncmpayuu:

Tabnuysl u cxemvt. «OOBEKTHI
OouoTexHoaorun», «Kierounsie
KYJIbTYPbI U KIOHUPOBaHHEY,

«KoHCcTpyHrpoBaHUE W TIEPEHOC T'EHOB,

XpOMOCOM»

JOCTHIKCHUA OMOTEXHOJIOTUH B 00J1aCTH
IMPOMBIIIJIICHHOCTH, CCIIbCKOT'O XO03S1CTBA

Y MEJIULIUHBI.
[lepeuncnsaTe U XapakTepU30BaTh
OCHOBHBIE METO/Ibl U JIOCTHKECHUS
OMOWHKEHEPHH.

OO6cyxaaTh 2KOJIOTUYECKHE U
TUYECKUE aCHEKThl HEKOTOPBIX
UCCIIEZIOBAaHUN B 001aCTH
OMOTEXHONOTUU (KJIOHUPOBAHUS,
MCKYCCTBEHHOI'O OILIOJIOTBOPEHHS,
HaIIPaBJICHHOI'O0 M3MEHEHUS TEHOMA U
CO371aHUs TPAHCTCHHBIX OPTraHU3MOB)

Wtoro 4acoB 1o TeMe 3
PesepBHOE BpeMs 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC

HanmenoBanue
Ne KommyecTBo OCHOBHBIE BUIBI JEATEILHOCTHA
pa3ziesioB U TEM [TporpammuoOe coneprkaHue
n/n 9acoB o0 yyaronmxcs
y4e0HOr o mpemMeTa
' Tema 1. DBoJiloniuoHHAS OMOJI0I UL
1.1 | OBomoIUst U METOMABI 1 [Ipennochbuiku BOSHUKHOBEHUS PackpeiBath copepxanre TEpPMUHOB U

e€ U3ydeHus

SBOJIIOIIMOHHONW TEOPHH. DBOJIIOIIMOHHAS
TeOpUsi U €€ MeCTO B OHMOJIOTHH.
BnusHue 3BOIIOIIMOHHON TEOPUH

Ha pa3BUTHE OMOJIOTUU U JPYTrUX HAYK.
CBuACTEIHCTBA YBOJIIOLHH.
[TaneoHTOIOrNYECKHUE:!
IIOCJICIOBATEIHLHOCTD MOSIBIICHUSI BUIOB
B MaJICOHTOJIOTUYECKOM JICTOIHCH,
nepexoaHble (POPMBI.
buoreorpaduyeckue: cxoacTBO U
paznuurie payH udiaop MaTEPUKOB U
OCTPOBOB. IMOPHOIIOTMYECKUE: CXOJICTBA
U pa3audusi SMOPHOHOB Pa3HBIX BUIOB
ITO3BOHOYHEIX.
CpaBHUTEIHLHO-AHATOMUYECKUE!
TOMOJIOTHYHBIC, aHAJIOTUYHEIC,
pyAUMEHTapHBIC OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE:
CXOACTBO MEXaHHU3MOB

HACHeICTBEHHOCTHA V1V
A1 bC —r

MOHSITUI. YBOJIIOIMS, TIEPEXOTHBIC
dbopmbI, pUIOreHeTUYECKUE PSIBI,
BUJIBI-OHJIEMUKH, BUABI-PEITUKTHI,

3aKOH 3apOJIBIIIEBOI0 CXOJICTBA,
OMOreHEeTUYCCKHI 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyAUMEHTAPHBIC OPTaHHI,
aTaBU3MBL.

[lepedncnsaTe OCHOBHBIC ATAMbl PA3BUTHSI
3BOJIFOLIMOHHOU TEOPHHU.
XapakTepu3oBaTh CBUICTEIILCTBA
HBOJIIOIMH: TTAJICOHTOJIOTUYECKHE,
ouoreorpaduieckue,
AMOPHOJIOTHIECKHE, CPABHUTEIHHO-
AHATOMHYECKHE, MOJIEKYIISIPHO-
OMOXUMHUYECKHUE.

[IpuBoAUTH TIpUMEPHI MEPEXOTHBIX
dbopM OpraHu3MoB, (HHIOTCHETHYSCKUX

Heroot ES=Sava—s =y
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METa0OJIUYECKUX IMYTEH y BCEX MKUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunneit, X. b. Jlamapk,
Y. lapsun, B. O. KoBayneBckuid,

K. M. Bap, 3O. I'ekkens, @. Mrosep.
Tabauyol u cxemwi: «Pa3Butue
OpPraHMYECKOro MHpa Ha 3emiiey,
penbedHbie TaOIUIIbI «3apOIbIIIH
MIO3BOHOYHBIX )KUBOTHBIX),
«ApXEONTEPUKCH.

Obopyoosanue: duoreorpaduueckas
KapTa MUpa; KoJeKus «Popmbl
COXPAHHOCTU HCKOIIAEMBbIX JKUBOTHBIX U
pacTeHuil»; BIaXKHBIC TPENapaThl
«Pa3ButHe Hacekomoroy», «Pa3Burue
JSTYLIKW

OMOreHEeTUYECKOro 1 3apOoAbIIICBOIO
CXO0ACTBa

1.2

Ncropus pa3sutus
MPEICTaBICHUN
00 ABOJIOIIUHU

OpommonmonHas teopus Y. /lapsuna.
[IpeanochIKu BOSHUKHOBEHUS
JapBUHU3MA. [[BUXKYIIME CUIIBI
ABOJIIOLIMM BUIOB 110 JlapBUHY
(M30BITOYHOE Pa3MHOKEHHUE

IpU OIPAaHUYEHHOCTH PECYPCOB,
HeolpeenéHHas U3MEHUYUBOCTb,
60opn0a 3a cyliecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).
CuHTeTHYecKasi TEOpHs IBOITIOLINN

PackpsiBaTh coliepxaHue TEPMUHOB U
MOHSATUIN . CUCTEMAaTHKa, €CTECTBEHHBIM
U MUCKYCCTBEHHBIA OTOOD.
XapakTepu3oBaTh OCHOBHBIE
HBOJIFOLIMOHHBIE UJIEU, KOHLICTIUU U
TEOpHUH; CPAaBHUBATH B3JISIJIbIHA BU U
spomonmto K. JInnnes, XK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bk JIMHHES B pa3BUTHE
CHUCTEMATHKU U OOBSCHITH TPUHITUTIBI
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(CTD) u e€ OCHOBHBICIIOIOKEHHUSI.
Hemoncmpayuu:

Hopmpemuwi: K. Jlunnen, XK. b. Jlamapk,
Y. [apBuH.

Tabauyer u cxemot: «Ilomynsamum,
«Kapra-cxema Mapuipyra nyTeIeCTBHS
Y. Japsunay, «®opmbl 00pbObBI

3a CyIIECTBOBaHUEY, « ECTECTBEHHBIN
otbop», «MHOroodpasue copToB
pactenuii», «MHOroodpasue nopos
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPHI.
XapakTepu3oBaTh COACPKAHUE U
3HAYEHUE HBOIOLIMOHHON KOHUEIIINH
K. b. Jlamapka.

OueHuBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAIbHO-9KOHOMHYECKHE
MPEANOCHIIKA BO3HUKHOBEHUS
ABOJIIOLIMOHHOW Teopun Y. [lapBuHa.
PackpsIBaTh conep:kaHue 3BOIIOIUOHHOM
teopun Y. JlapBuHa; CpaBHUBATH
HEONPEAETEHHYIO U ONPEAECIIEHH VIO
M3MEHUYUBOCTh, €CTECTBEHHBIA U
HCKYCCTBEHHBII 0TOOp, (hopMBI OOPHOBI
3a CyIIECTBOBAHUE.

OnuchIBaTh MOJOKEHUSI CHHTETUYECKOU
teopuu dBomonuu (CTD) U 0OBACHATH
e 3HaueHue MJIs1OMOIOTUN

1.3

Bun: kpurepun n
CTPYKTYpa.
[Monmymsims kak Kak
dJIeMEHTapHas
€IUHNLIA BUIA

MukposBomronus. [lomyssinust kak
€AMHULIABUAA U DBOJIIOLIUH.
Jemoncmpayuu:

Tabnuywvl u cxemwr: «llonynsaumumny,
«MyTanoHHasi U3MEHYUBOCTH.
Obopyoosanue:. MUKPOCKOTI,
MUKponpenapar «J[pozoduna» (Hopma,
MyTanuu (HOPMBIKPHUTHEB U OKPACKHU
Tena), Mojeb-anrukanus «Ilepekpéct
XPOMOCOMY.

PackpbIBaTh conepikaHne TEPMHUHOB U
TTOHATHUI : MUKPOABOJTIOIIHS, BUI,
KpUTEPHUH BUA, apeal, oM yJIsIus,
reHo(OoH/I, MyTallMu, KOMOUHAIINT
T'CHOB.

XapakTepu30oBaTh BUJI Kak OCHOBHYIO
CHUCTEMATHYECKYIO SANHUITY U
[EJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Breinenste kputepun Buga
(Mopdonoruueckuii, GU3MOIOrHUECKHUI,
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Jlabopamopuvie u npakmuuecxkue
pabomowi:

JlaGoparopnas padota Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPHIO)

OMOXMMUYECKHH, TCHETUYCCKHH,
AKOJIOTMYECKUH, Teorpapuueckuii) u
MIPUMEHATh KPUTEPUU [IJISI ONUCAHUS
KOHKPETHBIX BHUJIOB.
XapakTepu30oBaTh MOMYJSIIAIO KaK
CTPYKTYPHYIO €IMHUILY BUJIA U
ABOJIIOLIUH.

OnuceIBaTh NONYJISALIMIO IO OCHOBHBIM
MOKa3aTeJIsIM: COCTaB, CTPYKTYypa

1.4 | JIBwxyiue cuibl Jsrxymme cuibl (pakTopsl)sBoronuu | PackpeiBaTh conep:kaHue TEPMUHOB U
(amemeHTapHbIC BUJIOB B IpUpojae. MyTanmoHHbIN HNOHATUN: KOMOMHATUBHAs
(akTOpBI) IBOMOLIUH nporecc 1 KOMOMHATUBHAS W3MEHUYUBOCTb, MyTalli{, MyTaI[MOHHBIH
U3MEHYHMBOCTD. [lOMyIsmroOHHbIE BOJTHBI | IPOLIECC, NOMYJISLMOHHBIE BOJIHBI,
U npeiid reHoB. M3omsiius v Murpanus. | Apei() reHoB, W30JALMS, MUTPALUH.
Jlemoncmpayuu: XapakTepu3oBaTh 3JIEMEHTAPHbIE
Tabnuywl u cxemwl: «JIBUXKyIINE CHITBI (akTOphl SBOIIOLUH: MYTal[MOHHBIHI
DBOIIOLUI) npoiiecc, KOMOMHATUBHAS
W3MEHUYUBOCTD, MTOMYJISILIMOHHBIC BOJIHBI,
npelid TeHOB, U30IALKS, MUTPALIMSL.
YcranaBnuBaTh NPUYUHHO-
CJICZICTBEHHbBIE CBSI3U MEKIY
MEXaHU3MOM U Pe3yJIbTaTOM JACHCTBUS
JBIDKYIUX CHJ (3JIEMEHTapHBIX
(baKTOPOB) 3BOJFOLMH
1.5 | EcrecTBeHHbIi 0TOOD EcrecTBeHHBIN 0TOOP — HanpaBisgionuid | PackpeiBaTh copep:kaHue TEPMUHOB U

u ero Gopmbl

(hakTOp PBOJIIOIUH.
@DopMBbI €CTECTBEHHOT'0 0TOO0PA.

MOHSTHUI. €CTECTBEHHBIA 0TOOpP, O0phOa
3a CYIIECTBOBAHHUE.
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Hemoncmpayuu:
Tabauywvt u cxemol. «EcTeCTBEHHBIN
ot0op», «boprba 3a cyIecTBOBaHNE)

OnuceIBaTh MEXaHU3M ACHCTBUS
€CTECTBEHHOI'0 0TOOpa.
Xapakrepus3oBaTh (POPMBI €CTECTBEHHOTO
oTO0pa (IBMKYIINH, CTAOMIN3UPYIOIIHH,
TU3PYNTUBHBIN) U CPABHUBATH UX MEXKITY
co00ii.

XapaktepuszoBatb 60p0OY

3a CYILIECTBOBAHKUE U CPAaBHUBATh €€
BUIBI (MEXBHIOBAsI, BHYTPUBHUIOBAS,
00oprOa ¢ HEOIAronpUsATHBIMU
(akTopamMu BHELIHEH CpEbI)

1.6

PesynbraThl
ABOJTIOIUU:
MIPUCTIOCOOJIEHHOCTh
OpPraHW3MOB U
BHUJ1000pa30BaHUE

[Iprcnoco6IeHHOCTh OPraHU3MOB
KaK pe3yJbTaT dBOOuH. [IpuMepsr
MIPUCIIOCOOJICHUM Y OPraHU3MOB.
ApomMop}o3bI 1 HIroaIaNITAIIH.
Buau BumooOpazoBanue.

Kpurepun Buga. OcHoBHBIE (HOPMBI
BH1000pa30BaHus: reorpaduyeckoe,
HKOJIOTHYECKOE.

Jemoncmpayuu:

Tabauywvl u cxemo.
«IIpucnoco0IeHHOCTh OPraHu3MOBY,
«["eorpadguueckoe BUA0OOpa3OBaHUEY,
«IKOIOTHYECKOE BHUI000pa30BAHUE).
ObopyoosaHue:

KoJutekius «IIpuMepsl 3aIMTHBIX
MIPUCTIOCOOJICHUH Y )KHBOTHBIXY,

PackpsiBath copepxaHue TEPMUHOB U
MOHSATHUI : IPUCTIOCOOJICHHOCTb,
MOKPOBUTEJIHCTBEHHAS U
npeaocTeperaronas OKpacka,
MacCKHpPOBKa, BUJJ000pa30BaHueE.
OnuceIBaTh MEXaHNW3M BO3SHUKHOBECHHSI
MPUCIIOCOOJICHUI Y OpraHU3MOB.
BrIsBISTH 10 M300paskeHUsIM, Ha KUBBIX
¥ GUKCUPOBAHHBIX TIpenapaTax MpUMeph
MPUCIIOCOOJIEHHOCTH PAaCTEHUN U
’KUBOTHBIX K YCJIOBHSIM CpPEbl
oOuTaHMsl, TOKa3bIBaTh OTHOCUTEIBHYIO
1€J1eCO00Pa3HOCTh MPUCTIOCOOTICHUH.
XapakTepru3oBaTh CIOCOOBI U
MEXaHU3Mbl BUI000pa30BaHUS;
OIMCHIBATh U CPAaBHUBATh OCHOBHBIE
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KOJUICKITUST HACEKOMBIX C Pa3TMYHBIMH
TUTIAMHA OKPACKH; Ha0Op TUIOJ0B U
CEMSH.

Jlabopamopuvie u npakmuueckue
padomuwi:

Jlabopartoprast pabota Ne 2. «Onucanue
MIPUCTIOCOOJICHHOCTH OpPTaHW3Ma U €¢
OTHOCHTETIFHOT'O XapaKTepa

(OpPMBI PKOJIOTHYECKOTO U
reorpagpuaeckoro BUI000pa3oBaHus

1.7 | HanpaBneHus u myTu 2 Makpo3BOJOIHS. PackpsiBaTh copep:kaHle TEPMUHOB U
MaKpO3BOJIIOIUU ®opMbI 3BOJIONINH: hUIETHYECKas, MOHSTUI: MAaKPOAIBOJIIOLIMS, (PUITOTEHE3S,

JMBEpPreHTHAsl, KOHBEPT€HTHAs, OMOJIOTMYECKUI MpOrpecc U perpecc,
napauiensHas. HeoOpatumocTtsb apoMopdo3, uanoaaanTaims, oomas
sBotound. [Ipoucxoxnenue JereHepalus, aJanTuBHAs paualusl.
OT HECMEIUATU3UPOBAHHBIX XapakTepu3oBaTh ()OPMbI IBOJIIOIUH.
IPEAKOB. BoisBiars apomopdo3sl u
[Iporpeccupytoliias crenuantu3aiusi. UaMoaanTalud ypacTeHU u
AJlaniTBHAs pajguanus. KUBOTHBIX.
Jlemoncmpayuu: CpaBHUBaTh OMOJIOTHYECKHI Mporpecc
Ilopmpemuwi: A. H. CeBeprioB. u OuoJjoruueckuit perpecc, apomopdos,
Tabauywl u cxemst. «KApoMopdo3bI», UIM0aJANTaIlAI0 U OOIIYIO
«Mnuoananrarumy, «O01mas JiereHepaluio.
JEereHepaLs». BhISBAATE B3aUMOCBSI3H MEXKIY MTYTAMU
Obopyoosanue: mojaenb « OCHOBHBIC Y HaIpaBJICHUSIMU 3BOJIIOLIUN
HAIPABJICHUSI DBOJIOLUNY»; O0BEMHAs y PACTCHHI M )KMBOTHBIX
Mozenb «CTpOoeHHE TOJI0BHOTO MO3Tra
MTO3BOHOYHBIX)

VITOTO 9acoB 10 TeMe 9
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Tema 2. Bo3HUKHOBEHHE W Pa3BUTHE KU3HU HA 3eMJie

2.1

Hcropus xu3Hu

Ha 3eMJI€ U METOJBI
€€ U3yYCHMUS.
['unoress
MPOUCXOKICHUS
KU3HU Ha 3emie

2

JIoHay4HbIE NPEACTABICHUSA

0 3apOXkAcHUM KU3HU. HayuHble
TMIIOTE3bl BO3HUKHOBEHUS KU3HU

Ha 3emJie: aOMOreHe3 MIaHCIIepMHUsl.
XHAMUYECKAs IBOJIFOLHSA.
AOUOTeHHBIN CHHTE3 OPraHUYECKUX
BELIECTB U3 HEOPIaHHMYECKUX.
OKCNEpPUMEHTAIBHOE TIOATBEPKICHHE
XUMUYECKON IBOJIFOLUU.

HauanbHble 3Tansl 6M0I0rMYECcKOi
spomonmd. I 'unoresa PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE IPOTOKJIETKH.
[lepBbie KIETKU U UX 3BOJIOLIHSL.
@opMUpPOBaHUE OCHOBHBIX PYIIII
KUBBIX OPraHU3MOB.
Jlemoncmpavyuu:

Ilopmpempui:

®. Pemu, JI. Tlactrep, C. Mumnep,
A. W. Onapum, I'. FOpu.

Tabauywvt u cxemol. «BO3HUKHOBEHHUE
CoJIHEYHOH CHUCTEMBIY,

«Pa3BuTHE OPraHUYECKOTrO MUPAY,
«PacturenbHas kineTkay, «KuBotHas
KieTkay, «lIpokapuorudeckas

PackpbiBaTh comepxaHue TEPMUHOB U
MOHSTHI KpeallmOHU3M, a0UOTEHE3,
BUTAJIM3M, TTAHCIIEPMUS, OUOTI093,
KoalepBaThl, MPOOMOHTHI, CHMOMOT€HE3.
XapaKkTepu30BaTh METOAbI U3YUCHUS
UCTOPUUYECKOTO MPOILIOTrO 3eMJIH.
[lepeuncnsiT OCHOBHBIE ATaIlbI
XUMHUYECKON 1 OUOIOrnYecKon
HBOJIIOLIUU.

W3narate copepxaHue TUIIOTE3 U TEOPU
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(KpeallmoHU3Ma, CaMOIPOU3BOIBHOIO
3apOKICHUS (CIIOHTAHHOTO),
nancriepmuu, runore3bl PHK-mupa).
OnucsiBate 3kcniepumenTs C. Musiepa
u I'. IOpu o nmonydyeHnro opraHnuecKux
BEIIECTB U3 HEOPTraHUUECKUX MyTEM
aOMOTreHHOTO CUHTE3a

KJICTKa»

61



2.2

OcCHOBHBIE JTaIIbI
SBOJIIOLIN U
OpPraHUYECKOr0 MHUpa
Ha 3emMJie, pa3BUTHE
KU3HHU TI0 DpaM |
neproIam

PazButHe xu3HM Ha 3emiie MO 3paM U
nepuoaam. Karapxen. Apxerickas

U IpoTepo30rcKas 3psl. 1laneosoiickas
apa u e€ IepHoJIbl: KeMOPHUICKHA,
OpPIOBUKCKHM, CUITYPUHCKUH,
JN€BOHCKUM, KAMEHHOYT OJIbHBIM,
IIEPMCKU.

Me3so30iickas 3pa U €€ epUOLBI:
TPUACOBBIN, IOPCKUN, MEJIOBOM.
Kaino3zonckas 3pa u €€ nepuopl:
1aJeOreHOBbIM, HCOICHOBBIM,
AHTPOIIOI'€HOBBIN.

XapaKkTepUCTUKA KIUMAaTa 1
reoJIOrn4ecKux npoueccoB. OCHOBHBIE
ATaIlbl YBOJIOLINNA PACTUTEIBHOTO U
KUBOTHOTO MUpa. ApoMopo3bl

y pacTeHuil U KUBOTHBIX. [losiBNIeHME,
pacuBeT U BBIMUPAHUE TPYIIT AKUBBIX
OpraHU3MOB.

Jemoncmpauuu:

Tabauywvl u cxemol. «PazBuTne
OpPraHUYECKOTO MUPay,
reOXpOHOJIOrHYecKas Tadauna,
KoJuteKIUs «POpPMBI COXPAaHHOCTH
MCKOITA€MbIX KUBOTHBIX U PACTCHUI».
Jlabopamopuvie u npakmuyeckue
pabomuwi:

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSTHI D0H, 3pa, NEPHUO/I,
apoMop(O3bl, UINO0ATATTAIIAH.

3HaTh MMOCIEN0BATENBHOCTh JOHOB!
KaTapxeu, apxeu, IpoTepo30M,
dbaHepo30it; Ip: apxenckas,
IIPOTEPO30KMCKas, MAIC030MCKas,

ME3030MCKasl, KAMHO30MCKasl; IIEPUOAOB!

KeMOPUNCKHM, OPIOBUKCKUH,
CUITYPUICKUH, IEBOHCKHH,
KaMEHHOYTOJIbHBIM, IEPMCKUH,
TPUACOBBIN, FOPCKUH, MEJIOBOMH,
[1aJICOr€HOBBIN M HEOTCHOBBIH,
AHTPOIIOT'€HOBBIU.

XapakTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTUHU OPTaHUYECKOTO MUpa

10 ApaM U MEPUOJIAM T'€OJIOTUYECKON
VCTOPUH; ITAIbI Pa3BUTHUS
PACTUTEIBHOTO U )KUBOTHOI'O MUPA.
Breienuts rinaBHbie apoMopdo3bl
pacTeHUM U )KUBOTHBIX.

CpaBHUBaTh MEX1Y CO00M
MPEACTABUTENICH CUCTEMATUYECKUX
CPYIN OPraHU3MOB, BBISIBIISITh YEPTHI
YCJIO)KHEHUS ¥ TIPUCITOCOOJIEHHOCTH
K YCJIOBUSIM KU3HU
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[Tpaktuueckas padora Ne 1. «M3yueHue
UCKOIMAEMbIX OCTaTKOB pACTEHUN U
KUBOTHBIX B KOJUICKIUSIX).

DKCKypcust «IBOJIIOIMS OPraHUYECKOTo
Mupa Ha 3emJie» (B eCTECTBEHHO-
Hay4YHbI WIMKpPAEBEIUECKU My3el)

2.3 | CoBpemeHHas CucremMa opraHMu4ecKoro Mupa Kak PackpbiBaTh cojiepikaHnne TEPMUHOB U
cucreMa oTpakeHue 3BoJirolu. OCHOBHBIE MOHSTHI: CUCTEMATHKa, UCKYCCTBEHHAs U
OpraHUYeCcKOro Mupa CHUCTEMAaTHYECKUE TPYIMIBl OPTaHU3MOB. | €CTECTBEHHAs KJlacCU(pUKaIus, OMHapHas

Jlemoncmpayuu: HOMEHKJIATypa, IPUHIIMIT
Tabauywl u cxemsi: «CoBpeMeHHAs UEPapXUYHOCTH.
CUCTEMA OPTAHUYECKOTO0 MHUPa» XapaKTepu30BaTh COBPEMEHHYIO
CHUCTEMY OpPraHWYECKOro MHpa
2.4 | DBomoIus 4enoBeKa DBOJIIOIMS YeToBeKa. AHTPOMOJIOTUs PackpsiBaTh copep:kaHle TEPMUHOB U

(aaTpOIIOTEHE3)

Kak HayKa. Pa3BuTue npencraBieHuin
0 IIPOUCXOXKACHUN YeNoBeKa. MeTonbl
U3y4yeHus aHTpororeHes3a. Cxoncrsa u
pas3iInyus 4esIOBEeKa U )KUBOTHBIX.

CucremaTrnueckoe I0JIOKEHHE YSJIOBEKa.

Jlemoncmpavyuu:

llopmpemuwi: Y. JlapBuH.
Tabauysl u cxemvl: «CpaBHEHUE
AHATOMHMYECKHUX YePT CTPOCHUS
YeJI0BEKa U YeJI0BEKOOOPa3HbIX
00€3bsH».

Obopyoosanue: CICTIKA WU
M300paKeHUsI KAMEHHBIX OPYIHMA

IIOHATHN: aHTPOIIOJIOTUsI, AHTPOIIOT€HE3,
qenoBek pa3ymHubIi (Homo sapiens),
IPSAMOXOXKIEHUE, BTOPasi CUTHAJIbHAS
cucrema.

[lepeuncnaTe 3ama4n aHTPOIOJIOTHH,
ATaIlbl CTAHOBJIEHUS U Pa3BUTHUSA
NPEACTABIEHUN O TPOUCXOKICHUN
YeJI0BEeKa.

N3naratb OCHOBHBIE IIOJIOKEHUS
teopuu Y. JlapBuHA, KpUTHUECKU
OLICHMBATh HEHAYYHYIO MH(OPMAIUIO
O MPOUCXOXKICHUHN YEJIOBEKA.

3HATh CUCTEMATUYECKOE MOJI0KEHHE
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NEepBOOBITHOTO YeJIOBEKa: KaMHU-
qoriepsl, pyouna, ckpedia

Bu1a HOMO sapiens, nepedncisarh ero
MOp(}OTIOro-aHATOMUYECKUE MPU3HAKU
Pa3HOro ypOBHS (THII, KJAaccC, OTPSL

U ap.).

VYcraHaBAMBaTh YEPTHI CXOJCTBA U
pazInuniiuenoBeKa U KUBOTHBIX.
OOBICHATH U OIICHUBATh 3HAUYCHUE
HAYYHBIX 3HAHUHN O MPOUCXOKICHUU
YeJI0BeKa JJIs1 TOHUMAHUSI MECTa U POJIH
YeJI0BEeKa B MPUPOIE

2.5

JIBHKYIIIME CUIIBI

(bakTopsl)
AHTPOIIOTeHEe3a

JBwxyiue cuibl ((hakTophl)
aHTponoreHe3a. Haciencreennas
W3MEHYHMBOCTh U €CTECTBEHHBIN 0TOOD.
OO6miecTBeHHBIN 00pa3 KU3HHU,
W3TOTOBIICHUE OPYAUH TPy/a,
MBIIICHUE, PEYb.

Jemoncmpayuu:

Tabnuyer u cxemvt: «CpaBHEHUE
aHATOMHUYECKHUX YEPT CTPOCHUS YeJIOBEKa
Y 4EJI0BEKOOOpa3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MaJICOHTOIOTHICCKUX
HAXOJIOK TIPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

O6opyoBaHue: MYIISIKA
«IIpoucxoxaeHue yemoBeka
(masIeOHTOIOTMUECKUE HAXOKH )»

PackpeiBaTh conepikaHue TEPMUHOB U
TIOHATHIN: (PAaKTOPBI aHTPOIOTEHE3a,
TPYIIIIOBOE COTPYIHUYECTBO, pPeUb,
OpyIuitHas e TEIbHOCTD,
OJIUMOP(PU3M.

XapaKkTepru30BaTh JABMKYIIHE CHITBI
(dakToOphI) aHTpOIIOreHE3A:
OHMOJIOTMYECKUE U COLMAJILHBIE,
CpPaBHHMBATh MX MEXKIY COOOM
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2.6

OcHOBHBIE cTaauu
SBOJIIOIIMH YCJIIOBCKA

OCHOBHBIE CTA/IUM U BETBH 3BOJIFOLIUN
YeJI0BEKa: aBCTPAJIONUTEKH, YeloBek
ymelbii, YenoBeK MpsiMOXOISIIUN,
UYenosek HeaHaepTanbCKui, UenoBek
pa3yMHBIN COBPEMEHHOT'O THUIIA.
Haxonku nckonaeMbIX OCTaHKOB,
BpEMSI CYLLIECTBOBAHUs, 00JIACTh
pacrnpocTpaHeHusi, 00bEM T'OJIOBHOTO
Mo3ra, 00pas3 KU3HU, OPYIUsL.
Hemoncmpayuu:

Tabauywvl u cxemsi: «OCHOBHBIE MeCTa
MaJICOHTOJIOTMYECKUX HAXOA0K MPEIKOB
COBPEMEHHOI'O YEJIOBEKAY,
«JlpeBHenme Joam», «/peBaue
mon», «llepBbie COBpEMEHHBIE JTIOIN.
OO0opyioBaHuE: MYIISIKU
«IIpoucxoxnenue yenoBeka» (OrOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJIepTalblla, KPOMaHbOHIIA); CIICTIKU
WJIM U300paKeHUs KAMEHHBIX OpyIui
NIepBOOBITHOT'O YEJIOBEKA: KAMHH-
qorrmnepsl, pyoua, ckpedia

PackpeiBaTh copepkaHue TEPMUHOB U
IOHATHN. aBCTPAJIONIUTEK, YEIOBEK
YMEJIbIN, YEJIOBEK MPSAMOXOISIINM,
HEaHJIepTaJIel, KPOMAHbOHEII,
HEOJIUTHUYECKAS] PEBOJIIOLINS,
NEePBOOBITHOE UCKYCCTBO.
XapakTepru30BaTh U CPABHUBATH MEKY
Cc00OM OCHOBHBIE CTAUH DBOJIIOINU
YEeJIOBEKA: XPOHOJIOTUYECKUI BO3PACT,
apeaJt pacripocTpaHeHus1, 00BEM
TOJIOBHOT'O MO3ra, 00pas *KU3HHU U
opyaus Tpyaa

2.7

Yenoseueckue pacel
U [IPUPOHBIE
ajanTanuy 4eaoBeKa

Yenoseueckue pacbl. OCHOBHBIE
OOJIBIIIE PAChl: €BPOICOUTHAS
(eBpasuiickas), HErpO-aBCTPAIOH THAS
(3KBaTOpHaIbHas), MOHTOJIOUTHAS
(a3maTcko-aMepuKaHCKas).

PackpeiBaTh conepkaHre TEPMUHOB
Y TIOHATHI: packl, pacCOr€He3, CoLra-
JApPBUHU3M, PACH3M, METHUCALIUSI.
XapakTepu3oBaTb U CPaBHUBATH
MPEACTABUTEIICH UEJIOBEUECKHUX pac,
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YepThl mprcniocoOJE€HHOCTH
MPEACTABUTEIICH YETIOBEYECKUX Pac

K YCIIOBUSIM CYILIECTBOBaHUA. EAMHCTBO
yenoBeueckux pac. Kpurtuka
COI[MAJILHOTO JapBUHU3MA U pacu3Ma.
Hemoncmpayuu:

Tabauywvl u cxemol. «YeaoBeueckue
pacb»

PacKpbIBaTh NPUYMHBI 1 MEXaHU3MBI
pacoresesa, NepeyucisITh U MPUBOJUTH
PUMEPBI MPUCTTOCOOJICHHOCTH YeJIOBEKa
K YCIIOBHSIM CPEIbl, TPUMEPHI
MPUCIIOCOOUTEILHOIO3HAUYEHUS PAaCOBBIX
MIPU3HAKOB.

JlokazpIBaTh €AMHCTBO BUAa HOMO
sapiens, Hay4HyI HECOCTOSATEILHOCTh
PacoBBIX TEOPHIi, HJIEH COLMAIBHOTO
JapBUHU3MA U pacu3ma

Hroro uacoB 1o teme

Tema 3. Oprann3Mbl 4 OKpPYKamOIIas cpeaa

3.1 | Okonorusi Kak Hayka 1 DKoJOrusl Kak Hayka. 3aJauyuu pa3fenbl | PackpbeIBaTh cofepkaHUE TEPMUHOB U
JKOJIOTHH. IIOHATHUH: KOJIOTHS, I10JIEBBIE
MeTobl SKOJIOTUUECKUX UCCIICIOBAHUN. | HAOIIOACHUS, SKCIIEPUMEHTHI,
DKOJIOTUYECKOE MUPOBO33pPEHUE MOHHUTOPHUHT OKPYKAIOIIEH CPEBI,
COBPEMEHHOI'0 YEJIOBEKA. MOJEIUPOBAHNUE, DKOIOTUYECKOE
Hemoncmpayuu: MHPOBO33PEHUE.
Ilopmpemsi: A. I'ymOGonbaT, [lepeuucnsaTe 3agaun SKOJIOTHH, €&
K. ®@. Pynwe, O. I'exkens. pas3zaensl UCBA3U C APYTMMHU HayKaMU.
Tabauyol u cxemwr: kapra «lIpuponnpie | XapakTepu3oBaTh METOABI
30HBI 3EMIIN» JKOJIOTUYECKUX MCCIEA0BAHUN

3.2 | Cpenpl oOUTaHUS H 1 Cpenpl oOuTaHusi OpraHu3MoB: BojHasi, | PackpeIBaTh comep:kaHue TEPMUHOB

HKOJIOTUYECKUE
(akTopbl

HA3eMHO-BO3/yIlIHAs, [TOYBEHHAS,
BHYTpU-OpraHU3MEHHasl.
DkoJyiornyeckune PakTopsbl.

U TIOHATHIA: Cpeia OOUTaHus,
AKOJIOTHYeCKue (haKTOpHI,
OMOJIOTUYECKUN ONTUMYM,

Kitaccudukanus SKOTOTHIECKUX

OrpaHNYMBAOIIIA (JITMMUATUP YOI )

66




dbakTOpOB: abUOTHYECKHE, OUOTHYECKUE
Y aHTPOTIOTCHHBIE.

JleiicTBUE IKOIOTHYECKUX (PAKTOPOB

Ha OpraHU3MBEI.

Hemoncmpayuu:

Tabnuysl u cxemot. «Cpebl OOUTAHUS
OpTaHU3MOB»

dakTop.

XapakTepu3oBaTh YCIOBHS CPE.
oOWTaHUs OPraHru3MOB;
KJIaccu(pUIIMPOBATh M XapaKTEprU30BaTh
AKOJIOTUYECKUE (PaKTOPbI: aOMOTUUYECKHE,
OMOTHYECKHE U AHTPOIIOTECHHBIE.
OnuceiBaTh AEMCTBUE HKOJIOTMUECKUX
(pakTOpOBHA OPraHU3MBI.
XapakTepu3oBaTh OCOOEHHOCTH
CTPOCHHUSA U KU3HEIEATEIILHOCTH
pacTeHui U )KUBOTHBIX PA3HBIX CPEJ
oOuTaHus

3.3

AOUOTHYECKHE
(akTopbl

AbGuoTnueckue (pakTopsl: CBET,
TeMIlepaTypa, BIaKHOCTb.
®oronepuoausM.lIpucnocodnenus
OpPraHU3MOB K JIEUCTBUIO a0MOTHYECKUX
¢dakTopoB. bronorndeckue puTMBI.
Hemoncmpauuu:

Tabauywl u cxemsr: «DOTOTIEPUOTAZM.
Jlabopamopuwvie u npaxmuyeckue
pabomui:

Jlabopatopnas pabota Ne 3.
«Mopdonornueckre 0COOEHHOCTH
pPacTeHHI U3 Pa3HBIXMECT OOUTAHUS.
JlabGoparopnas pabota Ne 4. «Biusinue
CBETa Ha POCT M Pa3BUTHE YECPECHKOB
KOJIeyCca

PackpeIBaTh copepxanue TEPMUHOB U
NOHATUI: a0MOTUYECKHE (PAKTOPHI,
dboToneprou3M, OUOJIOTMYECKUE
PUTMBI.

AHanM3UpOBaTh JECUCTBUE CBETA,
TEMIIepaTyphl, BIAKHOCTH HAa OPTaHU3MBI
Y TIPUBOJUTH TPUMEPHI
PUCTIOCOOJICHHOCTU OPTaHU3MOB.
[IpoBoauTh OHONIOTHYECKIE HAOIOIECHNUS
1 0pOPMIISITh Pe3yIbTaThl TPOBEIEHHBIX
HAOJTIOICHUM
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3.4 | buotnueckue buotnueckue dakropsl. Buabl PackpeiBaTh conepxaHue TEPMUHOB
(akTopsI OMOTHUYECKIX B3aMO/ICHCTBUI: U TOHATHI: OMOTHYECKHE (PAKTOPHI,
KOHKYPEHIMS, XUIIIHUYECTBO, CAMOMO3 U | XUII[HUYECTBO, TApa3uTU3M,
ero ¢popmsl. [lapasutusm, kooneparusi, | KOHKYPEHIUS, MyTyallu3M, CUMOHO3,
MYTYaJIA3M, KOMMEHCAIIN3M KOMMEHCAIIU3M, HaXJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHHMYECTBO). KBapTHUPaHCTBO, AMEHCAIIN3M,
AMeHCanu3M, HEUTPAITU3M. HEUTPAIHU3M.
3HaueHue OMOTUYECKUX XapakTepu3oBaTh OMOTHYECKHE
B3aUMOJCUCTBUN JUUIS CYILIECTBOBAHMS (akTOpBl M BU]IbI B3aMOOTHOLIEHUN
OpPraHM3MOB B IIPUPOJIHBIX COOOIIECTBAX. | MEXY OPraHU3MaMHM; IIPUBOIUTH
Jemoncmpayuu: IIPUMEpPBI B3aUMHOU
Tabauywvl u cxemvr: «Iluiesbie eI IPUCIIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXJy COOON BUIbI
OMOTUYECKHUX B3aUMOICHCTBUN
OpraHu3MOB
3.5 | DKosoruyeckue DKOJIOTHYECKHUE XAPAKTEPUCTUKH PackpeiBaTh conepxaHne TEPMUHOB U
XapaKTEPUCTUKHU nonyssiuuu. OCHOBHBIE TOKA3ATENN IOHATHN IOMYJIALMS, YACIEHHOCTb,

BUJA U TIOMYJISLIUA

NONYJIALIMU: YUCIEHHOCTbD, IIJIOTHOCTb,
POXK1a€MOCTh, CMEPTHOCTD, IPUPOCT,
Murpanus. JJuHaMuka 4uciIeHHOCTH
MOMYJISALINY U €€ PeryJsIsiusl.
Jemoncmpauuu:

Tabauywl u cxemsr: «llonmynsauumy,
«3aKOHOMEPHOCTH POCTA YUCIECHHOCTH
HOMYJIALUN UHDY30pUU-TY(DETBKIY.
Jlabopamopmuusie u npaxmuueckue
pabomot:

IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb,
IPUPOCT, MUTPALUs, TUHAMUKA
YUCJICHHOCTH TOMYJISIIUU.
XapakTepu30BaTh OCHOBHBIE TOKA3ATEIN
Y DKOJIOTUUYECKYIO CTPYKTYPY
MOMYJIALINU; OMKUCHIBATh MEXaHU3MBI
pEryasiiiuy YUCICHHOCTH MOMYJIALINI

68




[Tpaktrueckas padota Ne 2. «Iloacuér
MJIOTHOCTH TOMYJISIIIAI Pa3HBIX BUIOB
pacTeHUI»

Hroro uacoB 1o teme

5

Tema 4. Coo01IecTBa U IKOJIOrHYeCKHUE CUCTEMbI

4.1 | CooOirectBa 1 Co00111eCTBO OpraHu3MOB — OUOIICHO3. PackpsiBaTh copepikaHue TEPMUHOB U
OpraHu3MOB CtpykTypbl OMOLIEHO3a: BU10Bas, MOHATUMN: OMOLIEHO3, PKOCHCTEMA,
IPOCTPAaHCTBEHHAs, TpOPHUECKas OHMOreoleH03, BUbI-TOMUHAHTHI,
(mumieBas). BuIIbI-TOMIHAHTHI. AKOJIOTUYECKAsI HUIIIA.
Cesi3u B OHMOLIEHO3E. XapakTepu3oBaTh OMOLIEHO3
Jlemoncmpayuu: (co00I1IeCTBO), €r0 BUIOBYIO,
Tabauywl u cxemvl: «Iluesblie nenmny, POCTPAHCTBEHHYIO U TPODUUECKYIO
«buo1eH03: cocTaB U CTPYKTYpay. CTPYKTYPBHI.
Obopyoosarue: MOJEb-aNTITUKALINAS OOBICHATH POJIH KOMITIOHEHTOB
«TunnuHeie OMOLIEHO3BI»; TepOapuil OMOLIEHO3a B MOAJICPKAHUU €T
«PactutenbHbIe cOOOIIECTBAY; CTPYKTYPBI U CYILIECTBOBAHMSI
KoJutekuus «bruonenos» Ha ONPENCIIEHHON TEPPUTOPUH.
OOBACHATD OMOJIOTUYECKHUI CMBICI
SAPYCHOCTH UJIMCTOBOW MO3AaMKH.
CpaBHMBaTh KOMIIOHEHTHI OMOLIEHO30B,
UX BUJOBYIO, IPOCTPAHCTBEHHYIO U
TPO(UUECKYIO CTPYKTYPBI, CBSI3U MEXIY
OpraHu3MaMu
4.2 | DKOCHCTEMBI H 2 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI). | PackpbiBaTh copepxaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYIIIECTBOBAHMUS

IToHaTHE 00 PKOCHUCTEME U
OHOreoLEHO3E.
DYHKITMOHAILHBIE KOMIIOHEHTHI

IIOHATHH. DKOCUCTEMA, OMOTEOIICHO3,
IIPOYIICHTHI, KOHCYMEHTHI, PEIYIICHTHI,
Tpouueckre ypoBHH, MHUIIECBAS

69




HKOCHCTEMBI: MPOJIYLIEHTbI, KOHCYMEHTHI,
PEYLICHTHI.

KpyroBopot BeniecTB 1 NOTOK SHEPTHH

B DKOCHCTEME.

Tpoduueckue (MuieBbIe) YpOBHH

AKOCUCTeMBI. [IuIeBbIe Ienu U CeTH.
OcHOBHBIE TTOKA3aTEIU YKOCHUCTEMBI:
Ouomacca, IpOaYKIHs. DKOJIOTHICCKUE
MAPaMHUJIBL: IPOAYKIIMH, YUCICHHOCTH,
o6uomaccel. CBOKCTBA YKOCHUCTEM:
YCTOMYHUBOCTH, CAMOPET YIS,
pa3BUTHE.

Cyxkueccusi.

Jemoncmpayuu:

llopmpemuwr: A. 1. Tencnu,

B. H. Cykaués.

Tabnuysl u cxemot. «IIpupoHbIe
coobmecTBay, «Llenu muTaHus,
«IKoJIoTUYECKask MUPAMUJIA»

IETb U CeTh, IKOJIOTHYECKHE
UPaMUJIbl, OUoMacca, MPOITYKIIHS,
CYKIIECCHSI.

XapakTepu30BaTh CBOHCTBA SKOCHCTEMBI
(e€ crmocoOHOCTD K UTUTEIILHOMY

CaMONOACPKAHUIO, OTHOCUTEIBHO
3aMKHYTBIH KPYTOBOPOT BEUIECTB,
HEO0OXOAUMOCTD ITOTOKA PYHEPIHH).
CpaBHUBATh MACTOUIITHBIC U JETPUTHBIE
MUIIEBBIC 1IeTIH, TPOYUUECKHE YPOBHU
KOCUCTEMBI.

Paznmuate mupaMuel MPOTyKITHH,
NUpaMUIbl YUCICHHOCTH U TUPaAMUJIbI
OroMacchl.

CocTaBsTh 1IEMU U CETH TTUTAHUS.
[IepeuncisaTe CBOWCTBA YKOCUCTEM:
YCTOWYUBOCTh, CAMOPET YIS,
pa3BuTHe (CYKLIECCHS).

OnuchIBaTh MEXaHU3M MOAICPIKAHUS
paBHOBECHS B SKOCHCTEMAX.
XapakTepu3oBaTh CYKIIECCUH, BBISBISATh
OPUYHMHBI U 001ME 3aKOHOMEPHOCTHU

4.3

[Ipuponusie
JOKOCUCTEMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKOCcuCTEMA XBOMHOTO WIIU

CMEHBI DKOCACTEM
PackpeiBatTh comepxanne TEPMHUHOB U
IIOHSITUH. BOAHBIE DKOCUCTEMBI,
OMOTeoIIeHO3bl, (PUTOIIAHKTOH,

MAPOKOJIUCTBCHHOI'O JICCa.

300INTAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabauysl u cxemwl: «IKOCUCTEMA
HIMPOKOJINCTBEHHOTO JIECAY,
«IKOocHCTEMA XBOMHOIO JIECa,
«bnorenos3 Bogoémay.

ObopyoosaHue: Tepdapyu U KOJUIEKIIUU
pacTEeHU! U )KUBOTHBIX,
MPUHAJJICKAIINX K pa3HbIM
HKOJIOTUYECKUM T'PYIIIaM OJHOTO BUAA

[TpuBOANTE MPUMEPHI TPUPOIHBIX
JKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBaTh Ha3€MHBIE U BOJHbBIE
HKOCHCTEMBI; OPraHU3MbI, 00pa3yromne
pasHbie TPO(UUECKUE YPOBHU

4.4 | AHTpOIIOr€HHbIE AHTpPONIOT€HHBIE 3KOCUCTEMBI. PackpeiBaTh conepxaHue TEPMUHOB U
HKOCHCTEMBI ATPOIKOCHCTEMBI. HNOHATUN: aHTPOIIOTEHHAsI SKOCUCTEMA,
Ypboskocuctemsl. bruonorndyeckoe u arposKocucTeMa, ypoosKocucTema,
X035MCTBEHHOE 3HAUCHUE OouopazHooOpasue.
arpo’KOCHCTEM U YPOOIKOCUCTEM. XapaKkTepu30BaTh arpO’KOCUCTEMBI U
buopa3nooOpa3zue kak (akrop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
ycToiunBocTH 3kocucTeM. COXpaHEHUE | CYIIECTBOBAHHUS.
OMOJIOrMYEeCcKOro pasHooOpas3us [TpuBOIUTH MPUMEPHI AHTPOIIOI'€HHBIX
Ha 3eme. HKOCHCTEM CBOEH MECTHOCTH, OIMCHIBATh
Hemoncmpayuu: UX BUJIOBOM COCTaB U CTPYKTYPY.
Tabauysl u cxemol: «ATPOLIEHO3Y. CpaBHUBaTh COCTaB U CTPYKTYPY
Obopyodosanue: xomnekuus «Bpenurenn | IPUPOIAHBIX DKOCUCTEM U
BAKHEUIINX CEIIbCKOX035MCTBEHHBIX arpodKOCUCTEM, arpOdKOCUCTEM U
KYJbTYp» ypOOdIKOCHUCTEM
4.5 | buocgepa — Yuenue B. U. Bepranckoro o 6mochepe. | PackpbiBarh conepxxaHue TEPMUHOB U
riobasbHas ['panu1ibl, coCcTaB U CTPYKTYpa HoHATHUI: Onocdepa, )KUBOE BEIIECTBO,

YKOCUCTEMA 3EMIIU

oumocdepsl. JKuBoe BEIeCTBO 1 €ro
bysakuu. OcobeHHocTr 6nochepsl Kak

JTMHAMUYECKOE PAaBHOBECHE.
OuenuBath Brian B. N. Bepnaackoro
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rJ100a71bHON YKOCUCTEMBI.
JluHamuueckoe paBHOBecHE U oOpaTHas
CBsI3b B OHuocpepe.

Hemoncmpayuu:

Iopmpemuwi: B. U. BepHaackuil.
Tabauywvl u cxemvr: «OOIWAs CTPYKTYpa
o6uocdepsr», «PacnpocTpanenue KU3HU
B 6uocgepe», «O30HOBbIN KpaH
ounochepni»

B CO3/laHHE y4eHUs 0 Ouocdepe.
XapakTepu3oBaTh COCTaB buochepsl,

(G YHKIIMHU KUBOTO BellecTBa OMoCchepsl
U OIIpeIeNaTh (Ha KapTe) 00JIACTH €To
HanOOJIbIIETO PACIPOCTPAHEHUS.
[TpuBOIUTH PUMEPHI MPOSIBICHUS

(G yHKIIHMI )KUBOTO BelecTBa 6uocdepsl,
OMOTCOXUMHUYECKON JIeATETbHOCTH
YeoBeKa.

[lepeuncnsate ocobeHHOCTH OHOChEPHI
KaK IJI00aIbHON YKOCUCTEMBI 3eMITH

4.6 | 3aKkOHOMEpPHOCTU KpyroBopoTs! BeliecTs u PackpeiBath conepxanne TEPMUHOB U
CYILIECTBOBAHMUS OMOTEOXUMUYECKHE ITUKJIBI DJIEMEHTOB MOHSTHUI. LEIOCTHOCTh Ouochepsl,
ouochepsl (yrmepona, azora). KPYTOBOPOT BEIIECTB,

3oHAIBHOCTH OMochepbl. OCHOBHBIC OHMOrCOXUMHUYECKHE ITUKIIBI

OMOMBI CYIIIH. AJIEMEHTOB, 30HAJILHOCTH OHOoCchepHI,

Jlemoncmpauuu: OHMOMBI.

Tabauyvl u cxemol: «KpyroBopot OnuceIBaTh KPyroBOpPOT BEUIECTB,

yriaepozaa B ouocheper, «Kpyrosopor OMOTEOXUMHUYECKHE IUKIIBI a30Ta U

a30Ta B MPUPOJIC» yriaepoja B 6uocdepe.
OOBICHATH IPUYMHY 30HATBHOCTH
ouochepsr. [lepeuncnars u
XapaKTepHU30BaTh OCHOBHBIE OMOMBI
CyIu 3eMJIu

4.7 | YenoBeuecTBO YenoseuecTBo B Orochepe 3emin. PackpriBaTh copepikaHue TEPMUHOB U

B Ouocdepe 3emau

AHTpONIOTeHHBIE U3MEHEHUS
B Ouocdepe. ['mobanbHbIe

IIOHATHN. aHTPOIIOI€HHBIE U3MEHEH NS,
AKOJIOTHYECKUI KPU3HC, II100aIbHbBIE
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HKOJIOTMYECKUE TMPOOIEMBI.
Hemoncmpayuu:

Tabauywl u cxemwi: «IIpumepHbie
AHTPOIIOTE€HHBIE BO3/ICUCTBUS

Ha Npupoay», «BaxkHelmme nCTOUHUKH
3arpsiI3HEHUS BO3yXa U TPYHTOBBIX
BOI», «IlouBa — BakHemmasa
cocTaBisttotas onocheppn», «PakTopsl
Jerpaganny nouBy, «llapHukoBbIi
abdexT», «DakTophl paIUnOaKTUBHOTO
3arpsizHeHus ouocdeps»; Kpacnas
kaura P®, nuzobpaxkeHus oxpaHseMbIX
BHJIOB PACTEHUM U 5KUBOTHBIX

poOJIEMBI.

XapakTepu3oBaTb OHOCPEPHYIO POJIb
YeIIOBEKA.

[TpuBOIUTH MPUMEPHI AHTPOITOT€HHBIX
U3MEHEeHUM B Omocdepe.

OneHnBaTh MOCIEACTBHS 3aTrPA3HEHUS
BO3JYILIHOM, BOAHOW CPEIbl, U3MEHEHNUS
KJIMMaTa, COKPALICHHS
O6uopazHooOpasus.

®opMyIHpoOBaTh COOCTBEHHYIO TO3ULIUIO
10 OTHOIIECHHUIO K IJI00aJIbHBIM U
PErMOHAIBHBIM 3KOJIOTMYECKUM
npobsiemaM, apryMeHTHPOBATh CBOIO
TOYKY 3PEHUSI.

Ha3zpiBaTh MpUYMHBI TTOSBICHUS
IPUPOAOOXPAHHOM ITHKH,

pacKpbIBaTh 3HAYCHHE TIporpecca

JUIS TIPEOA0ICHHSI SKOJIOTMUECKOT0
KpHu3uca

4.8

CocymiecTBoBaHue
IPUPOIBI U
YeJI0BEYECTBA

CocyliiecTBOBaHUE IPUPOABI U
yesnoBeuecTBa. CoxpaHeHue
Ouopa3zHooOpa3us Kak OCHOBA
ycroiuuBocTH 6uochepsl. OcHOBa
PaIMOHAILHOTO YIIPABICHUS
MIPUPOTHBIMU PECYpCaMH U UX
UCIoJib30BaHue. JloCTmKeHUs: OMOI0oTUr
¥ OXpaHa IMPUPOJIBI.

PackpeiBaTh conepxanne TEPMUHOB U
MOHATUI: PALIMOHATILHOE
IIPUPOAOIOJIB30BAHNE, YCTOMUUBOE
pa3BUTHE, KOIBOJIIOIUS.
XapakTepru30BaTh PallMOHAIBHOE
MCIIOJIb30BAHUE MTPUPOAHBIX PECYPCOB,3
OCHOBHBI€ MOJIOKECHUSI KOHIETIIIUN
YCTOMYMBOTO Pa3BUTHS
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Jemoncmpayuu:
Tabauysl u cxemwl: «buocdepa u
YEJI0BEK)

HTtoro 4acos 1mo Teme 9
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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