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Pabouass mporpamma mo ydeOHOMYy mpeamery «buomnorus» (6a30Bblii YpPOBEHD)
(mpenmeTHas obsacth «EcTecTBeHHO-HAYYHBIE MPEIMETHI») (J1aree COOTBETCTBEHHO —
nporpaMmma o Ouonoruu, OMOJIOTHs) BKIIIOUAET MOSICHUTEIBHYIO 3aITUCKY, COJEpKaHUE
oOydeHusi, TMJIAHUpPyEeMble pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl 1O OHOJOTHUH,
TeMaThyeckoe IaHupoBaHue. Pabowas mporpamMma cocTaBi€Ha Ha OCHOBE
denepanbHOil paboyeit mporpaMmal.

[TosicHuTenpHas 3amMcka OTpakaeT OOIIMe LeIM W 33/Ja4d U3ydeHus OuoJIoruw,
XapaKTePUCTUKY TMCUXOJOTHMYECKUX MPEANOCBUIOK K €€ H3Y4YeHHIO O0ydaroluMucs,
MECTO B CTPYKType Y4YeOHOro IjIaHa, a TaKXke MOAXOABbl K OTOOpYy coaepx aHws,
K OTIPEIETICHUIO TUIAHUPYEMBIX PE3YJIbTaTOB.

Conepxxanne 00ydeHHUS pacKpbIBaeT COJAEp)KaTeNbHbIE JIMHUHM, KOTOpbIE
npearaTcs Ay 0043aTeNIbHOTO M3Yy4YeHHUS B Ka)XJIOM Kjlacce Ha YPOBHE CPEIHETrO
o011ero oOpa3oBaHusI.

[Inanupyembie pe3ynbTaThl OCBOEHHUS MPOTpaMMbl MO OHMOJOTMHM BKIIIOYAIOT
JUYHOCTHBIE, METalpeIMETHbIE PE3yJIbTaThl 3a BECh IMEpUOJ] OOYYEHHs Ha YpOBHE
cpenHero oOmiero oOpa3oBaHMs, a TaKXKe MPEIMETHBIC JOCTHKEHHSI O00YyJaroIerocs
3a KaXIbIH TO1 00yUYeHHUsI.

INOACHUTEJIBHASA 3AIITMCKA

[Ipu paszpaborke mnporpaMMmbl 1O OHOJOTUM  TEOPETUYECKYID  OCHOBY
JUTsL OTIpeNIeTICHUsI MOJX0I0B K (DOPMUPOBAHUIO COJEpPKaHUS Yy4eOHOIo MpeameTa
«buonorusy COCTaBWJIU: KOHIIENITYaJIbHBIE MMOJIOKECHUSI dI'ocC COO
0 B3aUMOOOYCIIOBJICHHOCTH TIEJIEH, COepKaHUs, pe3yIbTaTOB 00y4YeHUs U TpeOOBaHMIA
K YPOBHIO MOJIFOTOBKH BBIITYCKHUKOB, MOJIOKEHHS 00 OOLIUX LENsAX U MPUHIUIAX,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPEHEro oO0IIero oopa3oBaHus
B Poccuiickoit denepannu, a Takxke MOJOKEHUs O crienupuke OMOJI0TuH, €€ 3HaUeHUN
B MIO3HAHUH >KUBOM MPUPOJIbI U 00ECTICYEHUH CYIIIECTBOBAHMSI YEJIOBEUYECKOT0 00IIIECTBA.
CorylacHO Ha3BaHHBIM TIOJIOKCHHSIM OTIPENENICHbl OCHOBHBIC (YHKIIUUA TPOTPAMMBbI
10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosnoruu Aaé€t MpelcTaBieHUE O LEeNsIX, 00 oOmiei crpareruu
00y4eHMs, BOCIUTAHUSA W PA3BUTHS OOYYAIOIMIMXCS CPEACTBAMH y4eOHOTO TMpeaMeTa
«buonorus», ompenenseT 00s3aTeNIbHOE TPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpY,
pacmnpeneneHue 1mo pasaesiaM U TeMaM, peKOMEHIYEeMYIO TIOCIIeI0OBATEIHHOCTh NU3YUCHUS
y4eOHOro MaTepHaa ¢ yuéToM MEXIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU
00pa3zoBaTeNbHOTO MPOIecca, BO3PACTHBIX OCOOEHHOCTEH 00yJaronuxcsl.

B nporpamme mo OMOJOTHM TaKXe YUUTHIBAIOTCS TPeOOBaHUS K IMIJIAHUPYEMBIM
JUYHOCTHBIM, METAaNpeIMETHBIM W  TNPEAMETHBIM  pe3yibTaTaMm  OO0ydYeHHUs
B ()OPMHUPOBAHUU OCHOBHBIX BHJIOB Y4EOHO-TTO3HABATECIBHON MEATEILHOCTH/ydeOHBIX
JNENUCTBUN 00yYaroUuXcsi IO OCBOCHUIO COJIEpKaHUsl OMOJIOTUYECKOr0 00pa30BaHUS.

B mporpamme mo Owuonoruu (10—11 kmaccel, 0a30BBIM YpPOBEHb) peaM30BaH
MPUHITUI MPEEMCTBEHHOCTH B M3YYCHHUHM OMOJIOTHH, Oylarogaps 4emy B HeEl



IPOCMATPUBAETCS HAIIPABIEHHOCTh HA PAa3BUTHE 3HAHUMN, CBA3aHHBIX C (POPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOT0  MHPOBO33PEHHUs, LEHHOCTHBIX OPUEHTAUUi  JUYHOCTH,
HKOJIOTUYECKOTO MBIIICHUS, TPEJCTABICHUN O 3I0POBOM 00pa3e KU3HU U OEepEeKHBIM
OTHOLIIEHUEM K OKpYXarwlluen npupoaHou cpeae. Ilostomy Hapsmy ¢ u3ydeHUEM
00111e0MOJIOTUYECKUX TEOPUH, a TaKKe 3HAHUUA O CTPOCHHUM KUBBIX CHUCTEM Pa3HOTO
paHra M CyIIHOCTM OCHOBHBIX NPOTEKAIOUIMX B HHUX IMPOLECCOB B IMpPOrpaMMme
10 OMOJIOTUH yIeTIEHO BHUMAHUE UCTIOJIb30BAHUIO MMOTYUYEHHBIX 3HAHUI B MOBCETHEBHON
KU3HU JIJIS1 pEIICHUS PUKIIAIHBIX 33/1a4, B TOM YKCIe: MPOQPHUIAKTUKHI HACIEICTBEHHBIX
3a00/IeBaHUN YeJIOBEKa, MEAUKO-T€HETUYECKOTr0 KOHCYIbTUPOBaHUSA, OOOCHOBaHUS
HKOJIOTMYECKH LIeTIECO00Pa3HOro MOBEACHMS B OKPY KaIoIlel TPUPOAHON Cpelie, aHaIu3a
BIUSIHUASA XO3AMCTBEHHOW JIE€ATEIbHOCTH YEJIIOBEKA Ha COCTOSHUE MPUPOJHBIX U
HUCKYCCTBEHHBIX HJKOCHCTEM. YCHUJICHHE BHUMAHMUS K NPUKIAJHON HAaINpaBICHHOCTH
yuyeOHoro mnpeamera «buonorus» MNpoOAMKTOBAHO HEOOXOAMMOCTBIO oOOecreueHus
YCIOBUM ISl PElIEHUsT OAHOM M3 aKTyalbHbIX 3a7ad IIKOJHHOTO OHOJIOTHYECKOro
o0pa3zoBaHusi, KOTOpas Mpejrnonaraer (GopMUpPOBaHUE Yy OOYYAIOLIMXCS CIIOCOOHOCTH
aJanTHPOBATHCA K U3MEHEHUSAM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.

[Iporpamma 1o OWUONOTHU SIBISIETCS OPUEHTHUPOM JIJIsi COCTaBIEHHUS padOuMX
IIPOTrPaMM, aBTOPbI KOTOPBIX MOTYT MPEMJIOKUTH CBOM BAPUAHT IOCIEAOBATEIbHOCTH
U3Y4EHHUS M CTPYKTYphl y4eOHOro Marepuaia, CBOE BUACHHE IMyTell (OpMUPOBAHUS
y oOy4arontuxcsa 10—11 kmaccoB mpeAMETHBIX 3HAHWUW, YMEHUU W CIOCOOOB y4eOHOM
NEATEIbHOCTH, a TaKKE€ METOJAMYECKHX pEIICHMA 3aJad BOCIHUTAHHUS W Pa3BUTHUSA
cpeacTBaMu yueOHoro npeameta «bruonorus.

buonorus Ha ypoBHe cpenHero oOiero o0pa3oBaHus 3aHMMAET Ba)XHOE MECTO.
On obecnieunBaeT (OpPMUPOBAHKE Yy OOYUAIOMIMXCS PEACTABICHUNA O HAYYHON KapTHHE
MHUpa, pacilidpseT U o0000laeT 3HaHUS O KUBOM MpUPOAE, €€ OTIMYUTEIbHBIX
IpPU3HAKaxX — YPOBHEBOM OpraHM3alMy U 3BOJIIOLMH, CO3AAET YCIOBUS IS MO3HAHUS
3aKOHOB JKMBOW MPHUPOABI, (POPMUPOBaHUS (HYHKIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB
3I0pOBOr0 U 0e30macHOro 00pasza >KU3HHU, FKOJOTUYECKOTO MBIIIJICHUS, [IEHHOCTHOTO
OTHOLUEHUS K )KUBOW MPUPOJE U YETOBEKY.

bonbiioe 3HaueHue OHOJOTMS MMEET TAaKXKe JJIS PEUICHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIIMX 3a/1a4 CpPeAHEro o61iero oOpa3oBaHMs, COLMATU3ALMKN OOYHAIOIIUXCS.
N3ydenue Ouonorun obecrneuynBaeT yCcIoBUS sl (POPMUPOBAHMS MHTEIICKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HH()OPMAIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIbTYPBHI,
CIOCOOCTBYET HMHTETpaluyu OWOJIOTUYECKUX 3HAHUM C TMPEACTAaBICHUSMHU U3 JPYTUX
y4eOHBbIX MpPEAMETOB, B YACTHOCTH, (U3MKU, XUMUU U reorpaduu. HazBaHHbIe
MOJIOXKEHUSI O TIPeTHA3HAYEHUHU Y4eOHOro npeaMera «bronorusy) cocTaBUiM OCHOBY JJIs
OmpeseNieHus TMOAXOAOB K OTOOpY U CTPYKTYPUPOBAaHUIO €ro  COJCepXKaHus,
MPEICTABICHHOIO B TpOrpaMme Mo OUOJIOTHH.

Ot6op conmepkanus yueOHoro mpenmera «buonorus» Ha 0a30BOM ypoOBHE
OCYIIECTBIIEH C MO3HULMNA KYJIbTYPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM
oOyJaroniuecs: TOJKHBI OCBOUTh 3HAHUS M YMEHHS, 3HaUUMbIe JJIs1 (POPMHUpPOBAHUS



oO11eil KyJabTyphl, ONpEACIAIONIe aIeKBaTHOE TMOBEICHUE UYEIOBEKa B OKPY’KarolIeh
OPUPOJHON Cpele, BOCTPEOOBAHHBIE B TOBCEAHEBHOW JKM3HM M IPAKTHUECKON
nesitenbHocTH. Oco0oe MecTo B JITOM CHCTEME 3HAaHUW 3aHUMAIOT 3JIEMEHTHI
COJIEp)KaHus, KOTOpbIE CIy>XaT OCHOBOM st (OopMHpOBaHUS MpEACTABICHUIN
O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHHE MHUpPAa M LEHHOCTHBIX OPUEHTaLUAX
JUYHOCTH, CIOCOOCTBYIOIUX T'YMaHU3AUKA OMOJIOTHYECKOTO 00pa30BaHMsl.

CtpykTypupoBaHUe COJEpKaHUS  yuyeOHOro  mMarepuasa B Iporpamme
no OHOJOTHUM OCYHIECTBICHO C Y4€TOM TPUOPUTETHOTO 3HAYEHUS 3HAHUMI
00 OTJIMYUTENbHBIX OCOOEHHOCTAX KHBOW MPUPOIBI, O €€ YPOBHEBOW OpraHU3alUU
U SBOJIONHMH. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOro mpeameta «buomorus»
BBIJICJICHBI CJIENYIOLIUE COJAepXKaTelnbHble JUMHUU: «buonorus kak Hayka. Mertonabl
HayyHOro mos3HaHus», «Kierka kak Owuosornueckas cuctema», «OpraHusm Kak
Oouonoruueckas cucreMa», «CucteMa ¥ MHOT0OOpa3ne OpraHMYECKOro MUpPay,
«OBOJTIOLMS )KMBOU IPUPOJBI, « IKOCUCTEMBI U ITPUCYILUE UM 3aKOHOMEPHOCTH.

[enb u3yuenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJICHUE
0o0y4JarlomMMHUCs 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAJIbHOW OpraHU3allid KUBBIX
CHUCTEM pa3HOr0 paHra M MNpUOOpPETeHHE YMEHHIl HCHOJIb30BaTh JTH 3HAHUS
JUISL TPAMOTHBIX JEHCTBUW B OTHOIIECHUH OOBEKTOB JKUBOW MPUPOJBI U PEIICHUS
pa3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTixkeHne — Uenu U3Yy4YEeHUs y4eOHOTO npeameTa «buonorus»
Ha 0a30BOM ypOBHE 00ECIIEUMBAETCS PEIIEHUEM CIEAYIOLIUX 3a]1a4:

OCBOEHHUE 00YYAIOIIUMHUCSA CHCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHSIX, YUCHHUSIX,
3aKOHAaX, 3aKOHOMEPHOCTAX, THIIOTE3ax, [PaBWIAX,  CIYXKaLUX OCHOBOM
U1 OPMHUPOBAHUS NIPEJICTABICHUNM O ECTECTBEHHO-HAYYHOW KApTUHE MHUPA, O METOAAX
HAY4YHOI'O I03HaHUs, CTPOEHUHU, MHOTOOOPAa3uu U OCOOEHHOCTSX )KUBBIX CUCTEM PA3HOTO
YPOBHSI OpraHU3alli{, BBIJAIOIIMXCS OTKPBITUAX M COBPEMEHHBIX HCCIIEIOBAHMSIX
B OMOJIOTHH,

¢opMupoBaHue y  OOydarolIUMXCsl  [O3HABATENbHBIX, HHTEIUIEKTYaJbHBIX
Y TBOPUYECKUX CIIOCOOHOCTEN B IPOLIECCE aHAJIN3A JAHHBIX O ITYTSIX pa3BUTHs B OMOJIOTUH
HAy4YHBIX B3IVISJ0B, UJIEH U MOAXOJOB K M3YYEHHIO KMBBIX CHCTEM Pa3HOr0 YPOBHS
OpraHu3allly;

CTaHOBJICHUE y 00yJaroumxcs 00IIel KyJbTyphl, PYHKIIMOHAIBHON IPAaMOTHOCTH,
pa3BUTHE YMEHUU OOBACHATH U OICHUBATH SIBICHUS OKPYKAIOIIErOo MHUpPA >KHUBOMN
IIPUPOJIbl HA OCHOBAHUU 3HAHUI U OIBITA, TIOJYYEHHBIX IIPU U3yUYEHUHU OUOJIOTUH;

dbopMupoBanue |y OOyyaroUxcs yMEHHH  WUIIOCTPUPOBATh  3HAUYCHUE
OMOJIOTMUECKUX 3HAHMM B MPAKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIULIMHCKHUX TEXHOJOTUH U arpoOMOTEXHOIOT

BOCIIMTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS UEJIOBEKOM IKUBOMU
IPUPOJIBL, HEOOXOAMMOCTH OEPEKHOTO0 OTHOIICHUS K HEH, COOIOICHNS 3TUIECKUX HOPM
IIPU [IPOBEJICHUU OMOJIOTMUECKUX UCCIIEI0BAHUM;

OCO3HAaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHUM [JIsl TIOBBIMICHUS YPOBHS
9KOJIOTUYECKOM KYIBTYpPHI, 111 (GOPMHUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



NPUMEHEHUE NPUOOPETEHHBIX 3HAHMM UM yMEHMM B TOBCEJAHEBHOW IKU3HU
JUIS. OEHKHU MTOCJIEACTBUM CBOEU JIESITETbHOCTH MO OTHOLICHUIO K OKPY’KAIOIIEH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHWE U COOJIOJICHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oo6mero oOpazoBaHusi  «buonorus», wu3zydyaemas
Ha 0a30BOM YPOBHE, SIBJISIETCS 0053aTEIbHBIM YUEOHBIM IPEIMETOM, BXOISAIIUM B COCTAB
npeaMeTHOU 00sacTu «EcTecTBEeHHO-HAYYHBIE TPEAMETHD.

OO11ee yuCiIO YacoB, PEKOMEHAOBAHHBIX JJIsl M3ydeHUs Ouojoruu — 68 Yacos:
B 10 xnacce — 34 vaca (1 gac B Henemnto), B 11 kinacce — 34 gaca (1 gac B Heenio).



COJEPXKXAHUE OBYUEHUA

10 KJIACC

Tema 1. buojsiorus kak Hayka

buonorust kak Hayka. CBs3b OHOJOTHM C OOIICCTBEHHBIMH, TEXHHYECKUMU
U IPyTUMU €CTECTBEHHBIMH HayKaMu, Priiocodueii, STUKON, 3CTETUKON 1 IpaBoM. Poib
Oouonorm B (OPMUPOBAHWU COBPEMEHHOW HAay4YHOW KapTuHbl Mupa. Cucrema
OMOJIOTMUECKUX HaYK.

MeToapl TO3HAHUSA >KWBOW TPHUPOILI (HAOMIOACHHE, SKCIIEPHUMEHT, OIHCAHHE,
U3MepeHue, Kiaccudukaius, MoIeIMPOBaHUE, CTATUCTUYECKAst 00pab0OTKa JaHHBIX ).

Hemoncmpauyuu:
Lopmpemui: Y. [lapBun, I'. Mennens, H.K. Konbros, /Ix. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeTOIBI TIO3HAHUS JKUBOU TTPUPOIIBDY.

Jlabopamopuvie u npakmuueckue padoomoi:
[TpakTiueckas padora Ne 1. «Vcrnonbp3oBaHue pa3IuYHBIX METOOB MPHU U3yUYEHUHU
OMONOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble ccTeMbI U KX OPraHU3AIAS

Kupbie cucrembl (OMOCHUCTEMBI) Kak OpeaMeT uzydeHus Ouosoruu. Otiaudne
JKUBBIX CUCTEM OT HEOPTAHUYECKOUN MTPUPOIBI.

CgoiicTBa OmocucTeM M WX pa3zHooOpasue. YPOBHHM OpraHu3aiud OHOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, IOIMYISLUOHHO-BUIOBOM,
KOCHCTEMHBIH (OMOTe01eHOTHUECKUI), ONOCHEPHBIIl.

Hemoncmpauyuu:

Tabauywl u cxemovl: «OCHOBHBIC TIPU3HAKH )XKU3HNY», « Y POBHU OpraHU3AINH KUBOU
IPUPOIBD.

Obopyoosanue: moaenb Mmonexkybl JIHK.

Tema 3. XuMHUYeCKH COCTAB M CTPOCHUE KJIECTKHU

XUMHYECKHM COCTaB KIIETKH. XHMHWYECKHE DJIEMEHTBHI: MAaKpOSJIEMEHTHI,
MUKPO3JIeMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

@yHKIMY BOJbI U MUHEPAJIbHBIX BEUIECTB B KiIeTKe. [lognep:xkanne ocMOTHYECKOTO
Oananca.

benku. CoctaB m cTtpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIJIKOB.
He3aMeHnMBIE M 3aMEHHMbIE AMHHOKHCIOTBL. AMHMHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYphlI OEJIKOBOW MOJIEKYJbI (IE€pBUYHAS, BTOPUUHAS, TPETUUHAS U YETBEPTUYHAS
CTPYKTypa). XUMHYECKHE CBOICTBA OenkoB. buonornueckue GyHKIUNA OSITKOB.

depMeHThl — Ouosiornueckue kartanuzatopbl. CTpoeHue ¢depmMeHTa: aKTHUBHBIN
HEHTp, cyocTpatHas cneuu@uyHoctb. Kodhepmentsl. Butamunbl. Otinuust hepMeHTOB
OT HEOPTraHUYECKHUX KaTaln3aTOPOB.



VYrneBoapl: MOHOcaxapuibl (IJIOK03a, pubo3a W Je30Kcupub03a), Arcaxapuibl
(caxapo3a, JlakTo3a) MW  MoJMcaxapuibl  (Kpaxmaj, T[JUKOIeH, IEeJUII0JI03a).
buonornyeckue pyHKIIMU yraeBOI0B.

Jlunuaer: Tpurmunepuabl, hochonunuabl, crepouasl. ['uapoduibHo-TUIPODOOHBIE
cBoicTBa. buonormuyeckue QyHkiuu nunuaoB. CpaBHEHHE YIJIEBOJOB, OEJIKOB U
JIMITAJIOB KaK UCTOYHUKOB YHEPTHH.

Hykneunossie kucnotel: JIHK u PHK. HykneoTuabl — MOHOMEpPBI HYKJIEMHOBBIX
kuciot. Ctpoenue u ¢pynkuuu [JHK. Ctpoenne u pynxuun PHK. Bugst PHK. AT®:
CTpOeHUE U QYHKIIUH.

[utonorus — Hayka o kjeTke. Knerounas Teopus — mpuMep B3aMMOJEUCTBUS UIEH
U (aKTOB B HAYYHOM MMO3HAHUU. METO/ bl U3yUEHUS KIETKHU.

Krnerka kak uenoctHast »xuBas cucrema. OOIIMe NMPU3HAKK KIIETOK: 3aMKHYTas
Hapy>kHas mMeMOpana, mosiekysbl JIHK kak renernueckuil ammapar, cucrema CHUHTE3a
oenka.

Tunbsl KIIETOK: dyKapuOTHUecKass M Ipokapuotudeckas. OCOOEHHOCTH CTPOEHUs
poKapuOTUYECKOM KileTKH. KnetouHas crenka 0akrepuil. CTpoeHue 3yKapuoTHUECKOU
kJeTKu. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIETKH.

IIoBEpXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, TJIMKOKAJIMKC,
ux (ynkuuu. Ilnaszmatudeckas memOpana, €€ cBoicTBa W (pyHkumu. l[{uromnazma
u e€¢ opraHounsl. OgHoMeMOpannbie opraHouasl kietku: OIIC, ammapatr [Nombmxwu,
JM30COMBbI.  [loyaBTOHOMHBIE ~ OpPraHOWABl KJIETKA: MHUTOXOHIAPHUH, IUIACTHBL.
[TpoucxoxaeHne MUTOXOHIpUA U IacTua. Buasl mnactua. HememOpaHHble OpraHoOnIbI
KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LIEHTPUOJH, PECHUYKHU, KTI'yTUKU. DyHKUIUU
OpPraHoWJIOB KJIETKU. BKitoueHus.

SAnpo — perynsTopHbld 1HEeHTp kieTkd. CTpoeHue siapa: sjepHas 000JI0UKa,
KapuoIuia3Ma, XpOMaTUH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnopT BEIIECTB B KIIETKE.

Jemoncmpavyuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T. IlIBann, M. IlInelinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinn, K.M. bap.

Juacpammel: «PacripeneneHne XMMHUYECKUX DJIEMEHTOB B HEXUBOW IMPUPOIE,
«Pacrnipenenenmne XMuMUYECKUX AJIEMEHTOB B dKUBOU MIPUPOJIEN.

Tabauysr u cxemwl: «llepmomuueckas TabnHMIa XUMHUYECKUX DJICMEHTOBY,
«CTtpoeHre MOJEKyJbl Bonb», «buocuHTe3 Oenka», «CTpoeHHEe MOJEKYJbl Oenkay,
«Ctpoenue pepmenTa», « Hykinennosie kucnoTel. JJHK», «Ctpoenue monexynsl ATDy,
«CTpoeHue 3yKapuOTHYECKOW KIETKW», «CTpOEHUE >KMBOTHOM KIETKW», «CTpOoeHHe
pacTUTENbHOU KIETKW», «CTpPOCHHE MNPOKApPUOTHYECKOM KieTku», «CTtpoeHue snpa
KIIETKN», «YTIEBOIB, «JIunuap.

Obopyoosanue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHWE [Jii  IPOBEIACHUS
HAOMIOZCHUM, W3MEpPEeHUH, HSKCIEPUMEHTOB, MUKpOIpenapaTbl  pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAITBHBIX KIETOK.



Jlabopamopnsle u npakmuueckue padomot:

Jlabopatopnas padorta Ne 1. «M3yueHne KaTaauTUYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTala3bl)y.

JlabopaTtopHas padota Ne 2. «3ydyeHue cTpoeHuUs KIETOK PACTEHUH, KUBOTHBIX U
OaKTepHil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax u X OMUCAHUEY.

Tema 4. ’KuzHenessTeJILHOCTD KJIETKH

OOMeH BemiecTB, WIM MeTa00Iu3M. AccUMWISIIUS (IUIACTUYECKUNA OOMEH)
U JACCUMHIIIANNS (PHEpreTudeckuii OoOMEH) — JBE CTOPOHBI €IWHOTO TIpollecca
MeTabonmm3ma. Ponb 3aKOHOB COXpaHEHHUsS BEMIECTB M DSHEPIHMM B TMOHUMAaHUU
MeTabom3ma.

Tuner oOMeHa BemiecTB: aBTOTpOGHBIN W rereporpodHbii. Pons ¢epmeHTOB
B 0OMEHE BEIIECTB U NMPEBPALICHUU YHEPTUU B KIIETKE.

®otocunTe3. CBeroBasi u TemMHoBas (as3bl (poTocuHTe3a. Peakunu porocuHTesa.
D¢ddextuBHOCTH hoTOCHHTE3a. 3HAUeHNE (HOTOCUHTE3A TSl KU3HU Ha 3emute. Biausaue
yCIIOBUM cpefbl Ha (DOTOCHHTE3 W CIOCOOBI TOBBINICHHS] €r0 MPOAYKTHBHOCTH
y KYJIbTYPHBIX PacCTCHUH.

XeMocrHTe3. XeMOCHHTE3UPYIoNre OakTepun. 3HAUCHUE XEMOCUHTE3a IS KU3HU
Ha 3emiIe.

DHepreTUdeckuii 0oOMEH B KIIeTKe. PaciieruieHre BEIIeCTB, BBIJICICHUE
U aKKyMYJIMPOBAaHUE DHEPTUU B KIIETKE. DTalbl SHEPreTUYeckoro oomeHna. ['nukonus.
bpoxenne u ero Buabl. KucaopogHoe OKHUCIEHUE, WIM KIETOYHOE JbIXAHUE.
OxucnutensHoe GpochopmnrpoBanue. IPGHeKTUBHOCTh IHEPTreTUUECKOT0 OOMEHa.

Peakuun matpuunoro cuntesa. I'eHetndeckas undopmarusa u JJHK. Peanuzanus
reHeTuyecko wuHbpopmanuu B KiIeTKe. ['eHeTHueckuit KOJ W €ro CBOMWCTBA.
Tpauckpuniuss — matpuuHbiii cuate3 PHK. Tpancisiius — 6uocunTes Oenka. ITaribl
TpaHcisiiuu. KonupoBanue aMuHoKucaoT. Poibs pubocom B OMocuHTE3E Oelka.

Heknerounsie Qopmbl KU3HU — BUpPYChl. VcTopusi OTKpBITUS BUPYCOB
(I.1. WBanoBckmii). OCOOEHHOCTH CTPOCHUS M IKU3HEHHOTO IIMKJa BHUPYCOB.
bakrepuodaru. bone3nu pacteHui, )KMBOTHBIX U YEJIOBEKA, BBI3bIBAEMBIE BUPYCAMHU.
Bupyc ummynogedunura uyenopeka (BUY) — BozOyautens CIIN[a. OOpatHas
TpaHCKpUIILUsA, peBepTaza U uHTerpasa. [Ipodunaktuka pacrnpocTpaHeHUs BHUPYCHBIX
3a00JIeBaHUM.

Hemoncmpauyuu:

llopmpemwvi: H.K. Konbios, [I.11. UBanosckuii, K.A. Tumupszes.

Tabauyvr u cxemvi: «Tunel nuTaHus», «Metabommamy», «MHUTOXOHIPUSIY,
«JHepreTudyeckuii oOMeH», «Xioporact», «Dorocuntes», «Ctpoenue JHK»,
«Ctpoenne u (QyHKIIMOHWpOBaHME TeHa», «CuHTE3 Oenkay, «l eHeTHUeCKHil Koy,
«Bupycs», «baktepuodarn», «Crtpoenue u >ku3HeHHbIM 1uka Bupyca CII/a,
o6aktepuodaray, «Pernukarusa JJHK».

Obopyoosanue: wmoaenu-ammmkanun «Yapoenue JHK wu  Tpanckpunimsy,
«buocunTes 6enka», «CTpoeHne KIeTkn», MoJienb cTpykTypsl JJHK.



Tema S. PasMHOKeHHe U MHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB

KieTounbIii UK, WK )KU3HEHHBIA LUK KJIeTku. MHTepdaza u muto3s. IIporeccsl,
nporekatouue B uHTepdaze. Pernmkaums — peakuuss marpuuHoro cunresa JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN HA0Op — KapUOTHUIIL. J[UTIIIOMIHBIN 1 TalljIONTHBIN
XpPOMOCOMHBIE HaOopbl. XpomaTuapl. lluToNOrMYeckre OCHOBHI Pa3MHOXKCHUS U
WHJVMBUAYAJIBHOTO PAa3BUTHS OPTaHU3MOB.

Jlenenue knetkn — Muto3. Cragun murtosa. IIporneccel, mporcxoasinre Ha pa3HbIX
CTaJusAX MUTO3a. bUOIOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi THOEIh KIETKU — aromnTo3.

@opMbI pa3MHOXKEHHUS OpraHU3MOB: Oecrojioe W ToJioBoe. Buabl Oecronoro
Pa3sMHOXEHUS:  JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- W  MHOTIOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTMBHOE pa3MHOXKEHHE. VCKycCcTBEHHOE KIOHUPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHUE JIJIs1 CEIEKIIUU.

[TonoBoe pa3zMHOKEHHE, €r0 OTINYUS OT OECTIOJIOTO.

Meiio3z. Cragunm Meio3a. Ilpouecchl, mpoucxonsiive Ha CTagusx Meno3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunroep. bruonorndeckuii CMbICiI M 3HAYEHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa3oBaHUs IMOJOBBIX KIETOK Y >KMBOTHBIX. [losioBbIE
JKeJe3bl: CEMEHHUKU U SSMYHUKUA. OOpa3oBaHUE W pa3BUTHUE IMOJOBBIX KJIETOK — ramMeT
(cmepmaro3ouy, sSUIEKIETKA) — criepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
SUIEKIETOK U ciepMaro3onoB. OmnogorBopenue. [lapreHorenes.

WupuBunyanbHoe — pa3BuUTHE  (OHTOreHe3).  OMOpHUOHAJIbHOE  pa3BUTHE
(amOpuorenes). Jtanbl AMOPUOHAIBLHOTO PAa3BUTHS y TO3BOHOYHBIX JKMBOTHBIX:
npo0eHue, racTpyJisiius, OpraHoOTreHe3. [TocTomMOproHanbHOE  pa3BUTHE.

Tunsl mOCTAIMOPUOHAIBHOTO PA3BUTHS: MPsIMOE, HEMpsAMoe (JIUYMHOYHOE). BrusHue
CpeIbl Ha pa3BUTHE OPraHuW3MOB, (DAKTOPBI, CHOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE
YpOJICTBa.

Poct u pasButue pacreHnid. OHTOTE€HE3 LIBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHHU,
CTaJuU Pa3BUTHA.

Hemoncmpavyuu:

Tabnuyvt u cxemwvl. «DOpPMBI  Pa3MHOXKEHUS OpPraHU3MOBy», «J[BoiiHOE
OIJIOJOTBOPEHUE Y IIBETKOBBIX PACTEHHI», «BeretaTuBHOE Pa3MHOXKEHUE PACTEHUI,
«Jlenenue kineTku 6akTepuity, «CTpoeHue MOJIOBBIX KIETOK», «CTPOCHUE XPOMOCOMBIY,
«Knerounsi mukin», «Pemmukanua JHK», «Murtoszy», «Menos», «lIpsmoe n Henpsimoe
pa3BuTue», «l'aMeToreHe3 y MIICKONUTAIOMMX M YelIoBeKa», «OCHOBHBIE CTaINHU
OHTOI'CHE3a.

Obopyoosanue: MHKPOCKOTI, MHKPOITPENAPaAThI «CriepMaTo30u bl
MJICKOIIATAIOWIECTO», <« SMUekneTka MIeKonuTaromero», «Kapuokunes B kieTkax
KOpEIIIKa JIyKa», MarHuTHasi Mojeib-aniuiukamnus «Jlenenue knerkm», moxaens JJHK,
MOJieTb MeTa(azHOW XPOMOCOMBI.
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Jlabopamopnsle u npakmuueckue padomot:

JlabopatopHas pabora Ne 3. «HaOmronenne MUTO3a B KJIE€TKaX KOHYMKA KOpELIKa
JyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopHas padorta Ne 4. «M3yueHue cTpoeHUs MOJOBBIX KJIETOK HA TOTOBBIX
MUKpPOIIpenapaTaxy.

Tema 6. HaciieICTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB

IIpenmer u 3agaum reHetuku. Mcropus pa3Butus reHetuku. Ponb nuromoruu
¥ HYMOPHOJIOTHU B CTAHOBJICHUH T'€HETHKU. BKJag poCCHICKUX U 3apyOeKHBIX YUEHBIX
B Pa3BUTUE TEHETHUKU. MeTojbl T€HETUKH (THOPUAOJIOTHYECKUM, ITUTOTCHETHYECKUH,
MOJEKYISIpHO-TeHeTUUEeCKUil). (OCHOBHBIE TE€HETHUYECKHE TMOHATHS. | eHeTuyeckas
CHMBOJIMKA, UCTIOJIb3yEMas B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTU HAacJleJAOBaHUS NPU3HAKOB, YCTaHOBJIEeHHbIe ['. MeHaenem.
MonorubpumaHoe CKpenBanue. 3aK0H eIUHO-00pa3us THOPUIOB MEPBOTO MOKOJICHHUS.
[IpaBuno 1OMUHHUPOBAHUA. 3aKOH PACIICIUIEHUS MPU3HAKOB. [ MIIOTE€3a YUCTOTHI ramer.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JIuruOpuaHOE CKpElIMBaHKWE. 3aKOH HE3aBHCHMOTO HACEIOBAaHUS IPU3HAKOB.
[{uToreHeTuuyeckue OCHOBBI ~ JUTHOPHUIHOTO  CKpEIIMBaHUs.  AHAJIM3UPYIOIIEE
ckpeuuBanue. lcnonb30BaHWE AaHATM3UPYIOLIETO CKPEUIMBAHUA Ul OIPEICIICHUS
T€HOTHIIA OCOOH.

CuerieHHOe HaclieoBaHue npu3HakoB. Pabora T. Moprana 1o cCuemIeHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne cuerieHust reHOB B Pe3YJIbTaTe KPOCCHHIOBEPA.

XpOMOCOMHAas TEOpHUsI HACTEICTBEHHOCTH. | €eHETHUECKHUE KAPTHI.

I'enetnka mnosa. XpOMOCOMHOE OIpeesieHue Tmosia. AYTOCOMBI U TIOJIOBBIE
XpoMOCOMBI. ['oMOramMeTHbI€ U TETEPOraMeTHBIE Oprann3Mbl. HacnemoBanue nmprusHaKkos,
CIICTIJICHHBIX C ITOJIOM.

M3MeHunBoCTh. BUapl N3MEHUMBOCTH: HEHACJICACTBEHHAS U HacaeACcTBeHHas. PoJb
cpeabl B HEHACTEJACTBEHHOM HW3MEHYHMBOCTHU. XapaKTePUCTHKA MOAUGUKAIIMOHHON
W3MEHYMBOCTH. BapuannMoHHBIM psAa M BapuanuoHHas KpuBasd. Hopma peaknun
npu3Haka. KolnuecTBeHHbIE U KaUeCTBEHHbIEC TPU3HAKY U UX HOpMa peakiuu. CBoiicTBa
MO (DUKAIIMOHHOW U3MEHUYUBOCTH.

HacnencrBennasi, uWiM TIEeHOTHIIMYECKAas, M3MEHYMBOCThL. KoMOHMHATHBHAasA
W3MEHYUBOCTh. Meii03 U MOJ0BOM MPOIECC — OCHOBA KOMOMHATUBHOM M3MEHUMBOCTH.
MyrtannonHas u3MeH4YMBOCTh. Kiaccudukamuss MyTanuil: TE€HHbIE, XPOMOCOMHbIE,
reHoMHble. Yactota W mnOpuuMHBI MyTauuid. MyTtareHHsle  (akTophl. 3aKOH
TOMOJIOTMYECKUX PSJ0B B HACJIeACTBEHHOM n3MeHunBoctu H.M. BaBumnoga.

BHesnepHas Hacne1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/Ibl TEHETUKH YEIOBEKA!
TeHEAJIOTUYEeCKUH, OJM3HETIOBBIN, IIUTOTCHETUYECKUM, OMOXUMHUYECKHHN, MOJICKYJISIPHO-
TCHETUYCCKUIM. CoBpemeHHOE ONpPEAEIEHUE FeHOTHIIA: MMOJTHOT€HOMHOE
CEKBCHUPOBAHWE, TEHOTUIMPOBAHME, B TOM uucie ¢ nomombto [II[P-ananu3a.
HacnenctBenHble 3a001€BaHUs YEJIOBEKA: TEHHBIE 00JIE3HU, O0JIE3HU C HACIIEACTBEHHOM
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IPEIPacIoiIOKEHHOCTRIO, XpOMOCOMHbIE Oosie3HH. CoMaTHYeCKHEe W TEeHEepaTHBHbBIC
myTtauuu. CTBosIOBblE KJEeTKU. IIpuHLUMIBI 310pOBOrO 00pas3a >KU3HU, AMATHOCTUKH,
npoQUIaKTUKA W JIGYEHUS] TEHETHYeCKHX Ooje3Hedl. Meamko-reHeTHuecKoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEJULMHCKON T€HETHKU B MPEIOTBPAILECHUH U JICUEHUN
IeHETUYECKUX 3a00JIEBAaHUI YEIIOBEKA.

Jemoncmpavuu:

Ilopmpemwvi: I'. Mengens, T. Mopran, I'. ne ®puz, C.C. UYeTBepukos,
H.B. Tumodeer-Pecosckuii, H.W. Bapuios.

Tabauyvr u cxemvi: «MOHOTMOPHUIIHOE CKpPEUIMBAHUE U €r0 IUTOTCHETUYECKas
OCHOBa», «3aKOH PACILEIIEHUS U €r0 UUTOTEHETUYECKAasl OCHOBA», «3aKOH YHCTOTHI
rameT», «urnOpuaHoe ckpemmBaHuey, «Llutonoruyeckne OCHOBBI AUTHUOPUIAHOIO
CKpeuBaHusay, «Menosy, «B3anmMoAencTBuE ajuieNnbHbIX TE€HOBY», «l eHeTnueckue
KapThl PAcCTEHU, XUBOTHBIX M YelOBeKa», «leHeTwka mosay, «3aKOHOMEPHOCTH
HACIIEJOBAaHUsI, CLIETUIEHHOTO C MOJIOM», «KaproTunbl 4yenoBeka U KUBOTHBIX», «BHIbI
U3MEHUYMBOCTH», «MonudukannonHas W3MEHUUBOCTH», «HacnemoBanme pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», «MyTalluOHHAS U3MEHYUBOCTH.

Obopydosanue:  Mojenu-anmuMkanun  «MOHOTHOPUAHOE  CKpEIIMBaHHE,
«HenonmHoe  momuHupoBaHue», «Jlurubpumnoe  ckpemmuBanHue»,  «llepekpéct
XpOMOCOM», MHKPOCKOIl M MHUKporpenapar «/lpozoduna» (Hopma, myTtanuu (Gpopmsl
KPBUIBEB M OKPACKU Tena), repdapuii «['opox moceBHOIM».

Jlabopamopnwle u npakmuueckue padomol:

Jlabopatopuass pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y 1P030(UIIbl Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopnass paborta Ne 6. «/3yuenne MoaupUKAIIMOHHOW HM3MEHUYMBOCTH,
MIOCTPOEHHUE BAPHUALMOHHOIO psiia U BAPUALMOHHON KPUBO».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuil y Apo30(uiibl Ha TOTOBBIX
MUKpoIpenapaTax.

[Tpaktuueckas padora Ne 2. «CocTaBieHre U aHAIHA3 POJTOCIOBHBIX YETIOBEKAY.

Tema 7. Cesiexkuust oprann3MoB. OCHOBBI OMOTEXHOJIOTUH

Cenekuys Kak HayKa U Ipouecc. 3apoXACHUE CEJEKIUU U JOMECTUKALUA. Y YeHUe
H.M. BaBuioBa 0 LEHTpax MPOUCXOKIEHUS U MHOroo0Opasus KyJbTYpHBIX pacTEHUM.
[{eHTpBI IPOUCXO0KIACHUS TOMALIHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKUMU. MaccoBbli M WHAMBUIYAJIbHBI OTOOpPHI
B CEJIEKIMU pAcTeHU U KUBOTHBIX. OIlEHKAa 3KCTepbepa. BIM3KOpOACTBEHHOE
ckpemuBanue — UHOpuauHT. Yuctas muaug. CKkpemnBaHue YUCThIX JTUHUM. ['eTeposuc,
wiu rubpuaHas cuia. HeponacTBeHHoe ckpemuBaHue — ayTOpuiuHr. OtaanéHHas
rubpuanszanus u e€ ycnexu. MCKycCTBEHHBIM MyTareHe3 U MOJdy4YeHHE MOJUIUIOUIOB.
JIOCTHIKEHHUSI CEJIEKIIUU PACTEHUN, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

BbHOTEXHOJIOTHSI KaK OTpaciib MPOU3BOACTBA. ['€HHast HH)KEeHepusl. DTallbl CO3AaHUs
pexomOuHanTHOM /IHK m TpaHcreHHbeix opranusmoB. KieTtouHass MH)KEHEpHs.
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Kierounbie KynpTypbel. MUKpPOKIOHAJIBHOE pa3MHOXKEHUE pacTeHuil. KimonupoBaHne
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHM3MOB.  ODKOJIOTMYECKHUE
u 3Tryeckue npodaemsl. MO — reHeTuecku MOIU(UIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Ilopmpemwvi: H.W. Basunos, 1.B. Muuypun, I'./]. Kapneuenko, M.®. 1BaHOB.

Tabauywl u cxemvi: kKapTa «L{eHTPBI TPOUCXOXKIESHUS U MHOTOOOPA3Us KyJIbTYPHBIX
pacteHui», «Ilopoapl nOMamHUX XUBOTHBIX», «CopTa KyJIbTYpHBIX PpPAaCTEHHID,
«Otnanénnas rudpuauzanus», «Padoter akanemuka M.®. BanoBay, «llonmumion s,
«O0BekThl  OmorexHomorum»,  «Kilerounsle  KymbTypel W KJIOHHPOBAHUEY,
«KoHcTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

ObopyoosaHnue: MU TII0/I0B U KOPHEILJIOI0B TUKUX (DOPM U KYJIBTYPHBIX
COpTOB pactenwuii, repdbapuii «CenbCKOX035HCTBEHHBIC PACTECHUS.

Jlabopamopnsle u npakmuueckue padomul:

Okckypeusi « OCHOBHBIE METOJIbI U JJOCTHXKEHUSI CEJIEKIIMU PACTEHUN U KUBOTHBIX
(Ha CEeJNIeKIMOHHYIO CTaHLHUIO, TUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIN Yy4YacTOK,
B TEIUIMYHOE XO3SMCTBO, 1a00PATOPHIO arpOYHUBEPCUTETA UIIK HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosonuOHHAsA OMOI0TUSA

IIpeanochbuUIKM BO3SHUKHOBEHHMS YBOJIFOLIMOHHON TEOPUU. DBOJIIOLUMOHHAS TEOPHUS U
e€ MecTo B Onosioruu. BimsiHue 3BOTIOLIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTUH U IPYTHX
HayK.

CBuzerenbcTBa  3BOMIOUMHU.  [laIeOHTOJIOTMUYECKHE:  TOCJIEN0BATEIBHOCTh
NOSIBJICHHUS BUIOB B MAJICOHTOJOTHYECKOW JIETOMHCH, TMEPEXOAHBbIE  (HOPMBI.
buoreorpaguyeckue: cxoacTBo U paznuuue GayH u (pJop MaTEPUKOB U OCTPOBOB.

OMOpHONOTHYECKHe: CXOACTBA U pa3iuuus 5SMOPHOHOB pa3HbIX BHUJOB
N03BOHOYHBIX.  CpaBHHUTEIIbHO-aHATOMHYECKHE:  TOMOJIOTMYHBIE,  AHAJOTUYHbIE,
pYIUMEHTApHbIE OpraHbl, arTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOACTBO
MEXAHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeHl Yy Bcex
OpraHU3MOB.

OpomonnoHHas teopus Y. JlapeuHa. [Ipeanocsliku BOSHUKHOBEHUS JApBUHU3MA.
JIBroKyliye cuibl 3BOJMIONMM BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOKEHUE
OpU  OTPAaHUYEHHOCTH  PECYPCOB,  HEONpeaeNéHHass  M3MEHYMBOCTh, OopbOa
3a CyILLIECTBOBAHUE, ECTECTBEHHBIA OTOOD).

Cunrernueckas Teopus 3Bomoluu (CTD) u €€ OCHOBHBIE MOTOKEHHUS.

Mukpossosronus. [omynsanus Kak eAMHUIa BUAA U SBOJIOLUH.

JBrxymiye cuibl ((hakTopbl) BOJIIOLMH BUOB B Ipupoje. MyTalMoOHHBIN Npo1iece
Y KOMOMHATUBHAs1 U3MEHYUBOCTD. [lonynsanronHble BosIHbI U Apeli reHoB. U3onauus u
MUTPALIHSL.

EctecTBenHblit 0TOOp — HanpaBIsAtOUIH (hakTop 3BOTIOIUN. POPMBI €CTECTBEHHOTO
oTOopa.
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[IpucnocoOaeHHOCT, OPraHM3MOB Kak  pe3ynbTaT dBoitouud. [Ipumepst
MPUCTIOCOOJIEHUH Y OpraHu3MOB. ApoMOP(O3bl U UIUO-AIANITALIUH.

Bun u Bunoo6pazoanue. Kpurepuu Buga. OcHoBHbIe (HOpMBI BUI00OPA30BAHUS:
reorpaduueckoe, 3KOJI0rHIecKoe.

MakposBomorusi.  @opmbl  3BONIOUMU:  QuUiIeTHYECKas,  JUBEpreHTHas,
KOHBEpreHTHas1, napajuienbHas. HeoOpaTuMOoCTh 3BOJIOLIMH.

[IpoucxoxneHne OT HeCNeUHATM3UPOBAHHBIX MpeAakoB. IIporpeccupyromas
crenuanu3anys. AJanTUBHAS pagualusl.

Hemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, JK.b. Jlamapk, U. Japsun, B.O. Koanesckuii, K.M. bap,
3. I'ekkenp, ©. Mroinep, A.H. CeBepuos.

Tabauywl u cxemol: «Pa3BuTHE OPraHUYECKOTO MUpa Ha 3emJie», «3apoIbIiin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Popmbl O0PHOBI 32 CYIIECTBOBAHUEY,
«EcrtecTtBeHHBIN 0TOOPY», «MHOr0OOpa3ue COPTOB pacTeHuin», «MHoroodpasue mopo
KUBOTHBIX», «llomynsiuun», «MyTallMOHHAsT W3MEHYUBOCTBY, «APOMOPPO3bI»,
«Mnnoananrarumny, «O0mas aerenepaius», «JBmwkymme cuibl 3Bomonuny, «Kapra-
cxema Mapupyra nyremectBus Y. [lapBuna», «bopnba 3a cCyliecTBOBaHHEY,
«IIprcrnocoOIeHHOCTh OPTraHUu3MOBY, «I"eorpaduueckoe BHUJ1000pa30BaHUE,
«IKOIOTHYECKOE BUI000PA30BAHUE.

ObopyoosaHue: KOJIEKIMS HACEKOMBIX C PAa3IMUHBIMU THIIAMHU OKpacKu, HabOp
IJIOJIOB M CeMsTH, KoJuteKiusi «[IpuMephl 3alUTHBIX MPUCITOCOOJIECHUN Y KHUBOTHBIX),
Mozenb «OCHOBHBIE HAampaBJICHUs] HBONIONUNY», 00bEMHass Moxaenb «CTpoeHue
TOJIOBHOT'O MO3ra ITO3BOHOYHBIX.

buoreorpaduueckas kapra mupa, KoJueKius «DopMbl COXPaHHOCTH UCKOTIAEMBIX
JKUBOTHBIX W pacTEHUi», Moaenb ammuiumkanusa «llepekpéct XpoMocom», BIIa)KHBIE
npenapatsl «Pa3Butue HacekoMoro», «Pa3BUTHE JISATYIIKW», MUKpONpenapar
«/po3oduna» (Hopma, myTanuu (HOPMBI KPBUTHEB 1 OKPACKH TETIA).

Jlabopamopnusle u npakmuueckue paoomol:

Jlabopatopuass pabora Ne 1. «CpaBHeHue BHUIOB TI0 MOP(HOIOTHIECKOMY
KPUTEPHUIOY.

Jlabopatopnass pabora Ne 2. «OmnmcaHue HPUCTIOCOOICHHOCTH OpraHu3Ma
U €€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE ¥ Pa3BUTHE 'KU3HHU HA 3emJie

JloHay4YHBIE TIPEACTABICHHUA O 3apOKICHMM >kU3HU. HaydHbple rumnoressl
BO3HUKHOBEHUS U3HU Ha 3emJjie: abMOreHe3 M MaHcrnepMus. XUMHUYECKas dBOJIOLMSL.
AOUOTeHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIEPUMEHTAIbHOE
HNOJATBEP)KJIECHUE XUMHUYECKOW dBoatouuu. HavanbHple dTanbl  OHMOJIOTHYECKOM
sBomonnu. I'mnoresa PHK-mmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHUE NpPOTOKIETKH. [lepBble KkineTkn M uX 3Boonus. PopMupoBaHUE
OCHOBHBIX I'PYIIII KUBBIX OPIraHU3MOB.
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PazButne xu3Hu Ha 3emiie 1Mo spam U nepuoaam. Karapxeid. Apxelckas
U IpoTepo3orickas »pbl. [Taneosoiickast apa u e€ mepruoabl: KEMOPUHCKUH, OPJIOBUKCKUM,
CUJIyPUMCKHM, T€BOHCKHUM, KAMEHHOYTOJIbHBINM, IEPMCKHM.

Me3o30Kickas 3pa 1 €€ epruoibl: TPUACOBBIM, FOPCKUN, MEJIOBOU.

Kalino3o1ickas 3pa u €€ nepruopl: MaJeOreHOBbIN, HEOT€HOBbINM, AHTPOIOT€HOBBIN.

XapakTepucTuKa KiIMMara W TIeOoJIOTMYEeCKUX MpoueccoB. (OCHOBHBIE 3Tarbl
HBOJIFOLIUM PACTUTEIBHOIO U KUBOTHOTO MHpa. ApoMop(}o3bl y paCTEHUN U KUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE IPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak oOTpaxkeHue d3Boyronuu. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

OBOJIOLIMS 4YeoBEKa. AHTpPONOJIOTHS Kak Hayka. PasButuhe mnpencraBieHUi
0 MPOUCXOXKACHUH YeT0BEKA. MeToabl U3y4eHHs aHTpororenesa. CXoJIcTBa U pa3andus
YEJIOBEKa U )KMBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHHUE YETOBEKA.

JBwxymue cuibl (hakTopbl) aHTpororenesa. HaciencrBenHHass M3BMEHYUMBOCTD U
€CTeCTBEHHbIII 0TOOp. OOIIECTBEHHBIN 00pa3 KW3HMU, M3TOTOBJICHHE OpPYAMH Tpyza,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU SBOJIOLMM YEJIOBEKA: ABCTPAIONUTEKH, YenoBeK
yMmenbli, YenoBek npsamMoxonsdmui, YenoBek HeaHIepTanbCKui, UenoBek pa3yMHBIN.
Haxonku mckomaembIX OCTaTKOB, BpeMs CYIECTBOBaHHS, 0OJACTh PacpOCTPAHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUsl.

Yenoseueckue pacbl. OCHOBHbIE OOJIBIINE PACHl: €BporeouaHas (eBpasuiickas),
HErpo-aBCTpAIONAHAs (3KBAaTOpPHAJIbHASA), MOHIOJOWIHAsA (A3MATCKO-aMEpPUKAHCKAas).
YepTsl MNPUCHOCOOICHHOCTH TMPEICTABUTENCH YENIOBEYECKMX pac K  YCIOBUSAM
cymecTBoBanusA. EquncTBO yenoseyeckux pac. Kpurnka pacusma.

Hemoncmpauyuu:

Ilopmpempwi: ®@. Penu, JI. Tlactep, A.1. Onapun, C. Mumnep, I'. FOpu, Y. {apBuH.

Tabnuyvr u cxemwr: «Bo3uukHoBeHHe COJIHEUHOM CHCTEMBI», «Pa3BuTHE
OpraHnueckoro  mupa»,  «PacrurtenbHas  kieTka», <«OKMBOTHas  KIETKay,
«IIpokapuotnueckast kinetka», «COBpEMEHHAass CHUCTEMa OPraHUYECKOTO MHpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA U YeTIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MAJEOHTOJIOTMYECKNX HAXOJO0K MPEIKOB COBPEMEHHOIO YEIOBEKAY,
«lpeBnenmme sroau», «JpeBHue moam», «llepBble  COBPEMEHHBIE  JIFOJINY,
«YenoBeyeckue pachbl».

Obopydosanue: mynsxu «I[Ipoucxoxnenre deaoBeka» (OIOCTbI aBCTPaJIONHUTEKA,
MUTEKAHTPONIA, HEaHIePTAIbIIa, KPOMAHLOHIIA), CICTKU WJIH U300PKECHHUSI KaMEHHBIX
opyauil  mepBOOBITHOrO  4YesloBeKa  (KaMHMU-YOIIEphl,  pyOmsa,  ckpedia),
TEOXpOHOJIOTHYEeCKas Tabnuia, KoJuleKius «DOopMbl COXPAHHOCTH HMCKOTAEMBIX
JKABOTHBIX U PACTCHUI».

Jlabopamopnvie u npakmuueckue padoomol:
[Ipaktuueckass pabora Ne 1. «/3ydeHwme HCKOMAEMbIX OCTaTKOB pacCTEHUM
Y KUBOTHBIX B KOJUIEKLIHSIX).
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DKCKypcust « DBOMIOLNS OPraHUYECKOro MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYYHbIN
WJIU KpaeBeqUYeCKU My3ei).

Tema 3. Opranu3mMsbl 1 OKPYKAOLIAS Cpeaa

DKOJIOTHSl KaK Hayka. 3aJayd M pas3fenbl 3KOJOTUU. MeToabl 3KOJOTHYECKHX
UCCIIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYIIHAs, [OYBEHHAs,
BHYTPHUOpPTaHU3MEHHas!.

Okosnoruueckue  ¢aktopel. Kmaccudukamus — skomorudeckux — (PakTOpOB:
abuoTnyeckne, OMOTHYECKHE U aHTPOIOTeHHbIe. JleficTBHE HKOJIOTUYECKUX (DAaKTOPOB
Ha OpPTaHU3MBbl.

AbGuotnyeckue (akToOphl: CBET, TemIepaTypa, BIaxHOCTb. doTomnepuoausm.
[TpucnocoGnennst OpraHu3MoB K AEUCTBUIO abuoTHueckux (aktopoB. buonornueckue
PUTMBI.

buotnueckune ¢akroppl. Bugsl OMOTHYECKHX B3aUMOJEWUCTBUN: KOHKYPEHIIHS,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opmel. [lapazutusMm, koomepamus, MyTyalu3M,
KOMMEHCAJIU3M  (KBApTHPAHCTBO, HaxJICOHMYECTBO). AMEHCaIU3M, HEUTpaIu3M.
3HaueHne OWMOTHYECKUX  B3aUMOJEWUCTBUN ANl CYUIECTBOBAHMS ~ OPTraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKU MONysuu. OCHOBHbBIE TOKA3aTENU MOMYJISIIUU:
YHUCJIEHHOCTh, IUIOTHOCTh, POKIAEMOCTb, CMEPTHOCTD, MPUPOCT, MUrpanusd. JIMHaMuka
YHUCJIEHHOCTHU HOMYJIALMU U €€ perysiusl.

Hemoncmpauyuu:

Ilopmpemoi: A. I'ym6onbar, K.®. Pynse, 3. ['exkens.

Tabauyvr u cxemwvr: xapta «llpupomnsie 30HB 3emmn», «Cpenbl oOUTaHUS
opranu3zMoB», «®Doronepuoguzm», «llomymamum»,  «3aKOHOMEPHOCTH  poOCTa
YUCJICHHOCTHU MTONyJsinn nHPy30puu-TyPenbrny, «[luiespie enm.

Jlabopamopnvie u npakmuueckue padomot:

JlaGopatopnas pab6ora Ne 3. «Mopdosoruueckue 0COOEHHOCTH pacTeHUM
U3 Pa3HBIX MECT OOMTAHUS.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas pabota Ne 2. «Iloacu€r nIOTHOCTH MOMYJSALUN Pa3HBIX BUIOB
pacTeHUu».

Tema 4. CooduiecTBa M IKOJOTHYCCKHE CHCTEMBI
CooOmiectBo  opranu3sMoB — OuoneHo3. CTpykTypsl OHOIIEHO3a: BUIOBa,
IPOCTPAaHCTBEHHAs, Tpopuueckas (mumieBast). Buapsi-qomMmuHanTsl. CBsi3u B OMOLIEHO3E.
DKoJorndeckre cucTeMsl (Akocuctemsl). [loHsaTre 00 SKOCHUCTEME B OMOTEOTICHO3E.
DYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: MTPOYLIEHThI, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopoT BelecTB 1 MOTOK SHEPTUU B 3KocucTteMe. Tpodudeckue (MUILEBbIE) YPOBHU
skocucteMsbl. [lumessie nenu u cetu. OCHOBHBIE MMOKA3aTeIN 3KOCUCTEMBI: OMomMacca,

16



OPOAYKIUS. ODKOJOTHYECKHE NHPAMHUIBL: TMPOIYKIIMU, YHUCICHHOCTH, OWOMACCHI.
CBoiicTBa 3KOCUCTEM: YCTOMUNMBOCTD, CAMOPETYJIsIus, pa3Butue. CyKieccusl.

[TpuponHble 3KOCHUCTEMBI. JKOCHUCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOTO
WM IIIAPOKOJIMCTBEHHOT O JIeca.

AHTpOTIOTEHHBIE  JKOCHCTEMBI. ATPO3KOCHCTEMBI. Y pOOIKOCHCTEMBI.
buonoruueckoe u X035iICTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (Qaktop ycToWumBocTH dKocucteM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HO00pa3us Ha 3emiie.

Yuenne B.1. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6nocdepsi.
XKusoe BemectBo u ero ¢ynkuuu. OcobOeHHocTn Ouocdepbl Kak riI00aNIbHOMN
sKocucTeMbl. JluHamuyeckoe paBHOBecHe U 0OpaTHAs CBs3b B Onocdepe.

KpyroBopoTsI BemiecTB 1 6MOre0XMMHYECKHE LIMKIIBI 3JIEMEHTOB (yriepo/ia, a30Ta).
3oHanbsHOCTEL Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBOo B OMochepe 3emun. AHTPONOTeHHbIE W3MEHEHHS B Ouocgepe.
['mo6anbHbIE 9KOJOTHUYECKHE TPOOTIEMBI.

CocymiecTBoBaHHE TPUPOJIBI U yesnoBedecTBa. CoxpaHeHre OMOpa3HOO0pa3us Kak
OCHOBa YCTOWYMBOCTH OHochepbl. OCHOBA PallMOHANBHOTO YIPABICHUS TPUPOAHBIMU
pecypcamu u UX UCIONb30BaHue. JlocTikeHus: OMOJIOTUHN U OXPaHa MPUPOJIEI.

Jemoncmpayuu:

Ilopmpemuwi: A.Jlx. Tencin, B.H. Cykaué€s, B.IA. Bepnaackuid.

Tabnuyvr u cxemor. «llumessie 1nenw», «bUOIEHO3: COCTaB U  CTPYKTYpay,
«[Ipupoanbie coobmectBa», «llenmu nuTaHUs», «OKOJIOrHUECKass MHpPaMUIAY,
«buochepa u uenoBex», «IKOCHUCTEMA MIMPOKOJMCTBEHHOrO Jecay, «IKOCUCTEMA
XBOMHOro jnecay, «buoneHos Bogoémay, «ArpoueHos», «l[IpuMepHbpie aHTPOIOreHHbIE
BO3JICUCTBHUSI Ha NpUpPOAY», «BakHeWline HCTOYHUKMU 3arpsi3HEHHs BO3AyXa U
TPYHTOBBIX BOa», «[louBa — BakHe#mias cocrtaBistomas Ouochepb», «DaKTOpbI
nerpajganuu nouBy, «llapHukoBeiil 3 dexT», «DakTopbl paA0aKTUBHOTO 3arps3HEHUS
ouocdepnl», «O0mas ctpykrypa ouochepsi», «PacrnpoctpaneHnue xu3Hu B ouocdepe»,
«O30HO0BBIN 3kpan O6uocheps», «Kpyroopor yriepoga B 6mochepey, «Kpyrosopor
a30Ta B PUPOJIEN.

Oo6opynoBanue: Mojenb-ammiIukanus «Tunuunble OUOIEHO3bD, TepOapuit
«PactutenbHble cooOuiecTBa», Koyekuun «buonenos», «BpeauTenu BaKHEUIIUX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», TepOapuu M KOJUIEKIIMM PACTEHUU U KUBOTHBIX,
NPUHAJIEKAIINE K Pa3HbIM 3KOJOTMYECKHM IpyIIlaM OJHOro Buaa, KpacHas kHura
Poccuiickoii ®enepanun, n300pakeHUsT OXPaHSIEMbIX BUJIOB PACTEHUM U )KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
ITO BUOJIOT'UN HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHMUA

CornacHo ®I'OC COO ycranaBauBaroTcs TpeOOBAaHUA K pe3yjbTaTaM OCBOCHUS
oOydJaromuMucs MporpaMM  CpeaHero  oomiero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHUSI mpenmera «buomorus»
BBIZICJICHBI  CJICAYIONIME COCTABISIONIAE: OCO3HAHWE OOYYaIOIIUMUCS POCCUUCKON
IPAXKIAHCKOM HJAEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIbHOCTH
¥ CaMOOTIPEICTICHUI0, HATMYNE MOTUBAIIUU K 00yUEHUI0 OMOJIOTHH, IIeJICHANTPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTU HA OCHOBE KIIOUEBBIX IEHHOCTEH W
UCTOPUYECKUX  TPAAWIHMA  pa3BUTHUA  OHMOJIOTMYECKOTO  3HAHWS, TOTOBHOCTH
U CIIOCOOHOCTHh 00YYaIOIINUXCSl PYKOBOJCTBOBATHCS B CBOCH JEATEIHLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMH, MPUCYIIMMHU CHUCTEME OHOJIOTMYECKOTo 00pa3oBaHMUs,
HAJIMYHME SKOJOTUYECKOTO IMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH II€IM U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yabTaThl OCBOEHUS mpeamera «buonorus» gocTurarorcs
B E€IMHCTBE Yy4yeOHOM ¥  BOCHUTATEIBHOM JESITENIBHOCTH B  COOTBETCTBUU
C TPaAUIMOHHBIMU POCCUUCKUMHU COLUUOKYJIbTYPHBIMU, UCTOPUYECKUMH U JYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHM, MPHUHATHIMH B OOIIECTBE NpaBUIaMH U HOpPMaMu
NOBEJAECHUSI W CIOCOOCTBYIOT TMpOIEccCaM CaMOIO3HAHUSA, CaMOBOCIUTAaHUA U
CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEH MO3UIUMU JIMYHOCTH, MATPUOTU3MA, YBAXKECHUS
K 3aKOHY U TPaBOMNOPSAKY, YEIOBEKY TpyAa M CTapuIeMy ITOKOJEHHIO, B3aUMHOTO
yBaOXEHUS, OEpPEKHOTO OTHONICHHWS K KyJbTYPHOMY HACICIUI0O W TPATUIIUSIM
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickor Denepanuu, TpUpPOAE U OKPYKAIOLIEH
cpene.

JImdHOCTHBIE pPE3yJbTaThl OCBOCHHS y4deOHOTO Tpeamera «buosorusy momKHBI
OTpa)kaTb  TOTOBHOCTh W CIIOCOOHOCTh  OOydYarouuxcsi  pyKOBOJCTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3MIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpPUEHTAIINA, TO3UTUBHBIX BHYTPEHHUX YOCKICHN, COOTBETCTBYIOIINX TPATUITIOHHBIM
LEHHOCTSIM POCCUHCKOTO O0O0IIeCTBa, PACHIMPEHHE >KU3HEHHOTO OIbITa M ONbITA
JEATEIbHOCTH B TMPOIECCE pEeaIu3allid OCHOBHBIX HANpaBJIC€HUM BOCHUTATEIbHON
NEATEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpaxaaHcKoOro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKJIAHCKON TMMO3UIMU OOYYaIOIIerocss KakK aKTUBHOTO
Y OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIPaB M OOSI3aHHOCTEH, YBaXKCHHE 3aKOHA
Y TIPaBOIIOPSIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATENBHOCTH MPHU CO3/aHUU YUEOHBIX
IPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENbHBIX 3a7a4, BHIMOJIHEHUN OMOJIOTHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTbh ONPENENATh COOCTBEHHYIO MO3ULUIO 10 OTHOLIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€,

YMEHHE YYHUTHIBaTh B CBOUX JICHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIIOJIeH C pPa3sHBIMU YOEXKACHUSIMH, KYJIbTYPHBIMH LEHHOCTSAMU U
COLIMAJIbHBIM IIOJIOKECHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOLIECCE COBMECTHOTO BBIMOJIHEHUS YUEOHBIX,
II03HABATEIIbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIOHEHTOB IIPHU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPKAHMS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) IaTpMOTHYECKOr0 BOCTIMTAHMSA:

Cc()OPMUPOBAHHOCTh POCCUNCKON TpaKAAHCKOW HAEHTUYHOCTH, NATPUOTU3MA,
YB@KEHMS K CBOEMY HAapOAy, YyBCTBAa OTBETCTBEHHOCTH niepen PoauHoM, ropaoctu
3a CBOM KpaH, CcBOO PoanHy, CBOHM A3BIK M KyJbTYypy, NpOLUIOE M HACTOSAIIEE
MHOTOHallMOHaIBHOro Hapoaa Poccnu;

LICHHOCTHOE OTHOLIEHHWE K NIPUPOJHOMY HACIEOUI0O U NaMATHUKAM HPUPOLBI,
JNOCTHXKEHHSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIaJ POCCUHCKHMX Y4YEHBIX B CTAHOBJIEHHME U pPa3BUTHE
OMOJIOrMH, TOHUMAHUS 3HAUYEHUsl OMOJIOTMH B MO3HAHUU 3aKOHOB IPHUPOJIbI, B KU3HU
YeJl0BeKa U COBPEMEHHOT'0 00IIECTBA;

uaelHas yOEeXIEHHOCTb, TOTOBHOCTb K CIy)XeHMIO U 3amure OteuecTsa,
OTBETCTBEHHOCTH 3a €ro cyAb0y;

3) IYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
OCO3HAHUE JTYXOBHBIX IICHHOCTEH POCCHUIICKOTO Hapoma;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEICHUS;
CIIOCOOHOCTh  OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPATBbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJla B TIOCTPOCHHE YCTOMYMBOIO  OYyAyIIEro;
OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAUTENSAM, CO3/IAaHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHATHUSL LIEHHOCTEW CEMEWHOM >KM3HU B COOTBETCTBUM C TPAIAMUIUAMHU

HaponoB Poccuu;

4) 3cTETU4eCKOro BOCIIMTAHHUSA:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs JCTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOMIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHUE SMOILMOHAILHOTO BO3JICUCTBUS KUBOM MPUPOJAbl U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE MPOSIBIIATh
KadyecTBa TBOPUECKOM JIMUHOCTH;
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S) ¢pusuyeckoro BocnUTaHMSA, (POPMHUPOBAHHUA  KYJBTYPbI 3I0pOBbA U
IMOLMOHAIBHOIO 0J1Ar OOy YU :

NOHMMaHWE U peanu3anus 3J0pOBOr0 M Oe30macHOro obpasa >KU3HU (340pOBOE
NUTaHUE, COOJIIOIEHNE TMIMEHMYECKUX IMpaBWJI U HOPM, COATaHCUPOBAHHBIA PEXHUM
3aHATUN U OTIbIXa, perysipHas (u3nyecKas aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOI'O OTHOLIEHHSI K COOCTBEHHOMY (U3NYECKOMY U IICHUXHUYECKOMY
3J10pPOBBIO;

[OHMMaHUE LEHHOCTU MPaBUJI UHJIUBUIYaJbHOTO U KOJIJIEKTUBHOIO O€3011aCHOrO
NIOBEJCHUS B CUTYAlMSX, YITPOXKAIOIIUX 3J0POBBIO U JKU3HU JIIOJIEH;

OCO3HaHWE TOCJIEACTBUA UM HENPHUATHS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUS
AJIKOT'0JIsl, HAPKOTUKOB, KypEHHUs);

6) TPy10BOro BOCIIMTAHUSA:

TOTOBHOCTbH K TPY/ly, OCO3HAHHE IIEHHOCTH MAacTEPCTBA, TPYI0IH00HE;

FOTOBHOCTh K AaKTHUBHOM JICATCIbHOCTH TEXHOJOITMYECKOM M  COLMAJIbHOMU
HAIPaBJICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATh, IIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYIO JAE€SATEIHbHOCTD;

UHTEpeC K pa3nuuHbiM cdepaM MpodhecCHOHAIBHOM JIeSITeIbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIN BBIOOP Oymyled nmpodeccuu U peann3oBbIBaTh COOCTBEHHBIC
YKU3HCHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTKEHUU
BCEM KHU3HU,

7) 3KO0JOrHY€eCKOro BOCIIUTAHHUS

HKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY >KH3HU
Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUS;

MOBBINICHHE  yPOBHA  DKOJOTHYECKOM  KYJIbTYpHl: TPUOOPETEHHE  OTbITa
IJIAHUPOBAHHUS MOCTYNKOB M OLEHKHA MX BO3MOXHBIX IMOCIEICTBAN JJIs1 OKPYKAIOIIEH
cpenpl;

OCO3HaHUE TJIOOAIBHOIO XapakTepa »SKOJOTMYECKHX MpoldjieM M myTed HX
pelIeHus;

CIIOCOOHOCTh HCIIOBH30BaTh MPHOOpETaeMble TIPU U3YYCHUH OWOJIOTHHU 3HAHUS H
YMEHUS MPU PELICHUU MPOOJIEM, CBA3aHHBIX C PAllMOHAIBHBIM MPUPOIONOJIE30BAHUEM
(cobmrogeHue mpaBui TOBEACHUS B MPUPOJIEC, HAMPABICHHBIX HA COXPAaHEHHE
paBHOBECHS B SKOCHCTEMAaX, OXpaHy BUOB, IKOCUCTEM, OUOChepHI);

AKTUBHOE HENPUATHE ICUCTBUH, MPUHOCIIIMX BPEH OKPYKAIOIIEW NPUPOIHOU
cpene, YMEHHE TMPOTHO3MPOBATH HEOJIAroNpUSTHBIE SKOJOTUYECKHE TMOCIEICTBUSA
NpPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPALIATh UX;

HaJU4YUE€ Pa3BUTOrO0 HKOJOTMYECKOIO MBIIUICHUS, 3KOJOTHYECKOU KYJIbTYPBHI,
ONBITa JAESATEIBHOCTU SKOJIOTMYECKOM HAINPABICHHOCTH, YMEHUSA PYKOBOJICTBOBATHCS
MMM B IIO3HABATEIbHOW, KOMMYHUKATHBHOW M COLHMAJIBHOM NPAKTHUKE, TOTOBHOCTHU
K YYaCTHIO B IPAKTHUECKOM JAESATEIbHOCTH HKOJIOTHUYECKON HAIIPABICHHOCTH;
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8) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKH M OOIIECTBEHHOM MNPAaKTUKH, OCHOBAHHOTO HA JHUANOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHPE;

COBEpLICHCTBOBAHUE S3BIKOBOM U UNTATEJIIbCKOW KYJIbTYpPhl Kak CpeICTBa
B3aUMOJICUCTBUS MEXY JIFOJIbMH U IIO3HAHUS MUDA;

IOHMMaHMeE crenr (UK OMOIOTUH KaK HayKH, OCO3HaHMsI €€ pou B (GOPMUPOBAHUN
PAaMOHAIBHOIO HAYYHOIO MBIIIEHUS, CO3JaHUM  LEJIOCTHOTO  IMPEACTaBICHUS
00 OKpYy»KaroIleM MHUPE KaK O €IMHCTBE IMPUPOJIbl, YEIOBEKA U OOIIECTBA, B NO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHUH NpoOJieM COXpaHEHHUS IPUPOIHOTO
paBHOBECHS,

yOexNEHHOCTh B 3HAYUMOCTU OHWOJIOTMHM JJIsi COBPEMEHHOM LMBWJIM3ALMNU:
o0OecrieyeHnss HOBOTO YpPOBHSI pPa3BUTUS MEIUIIMHBI, CO3/JaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pEIIaTh PECYpPCHbIE MPOOJIEMBbI Pa3BUTHS YEIOBEUECTBA,
noMcKa NIyTel BbIXOJA U3 TJO00ANbHBIX JKOJOTMYECKUX NpoOiieM U obecredeHus
nepexoAa K YCTOMYHMBOMY Pa3BUTHIO, PALMOHAIBLHOMY HCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB 1 (hOPMHUPOBAHMIO HOBBIX CTaHIapPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJIyY€HUU OMOJIOTUYECKUX 3HAHUI B LIEJSAX MOBBIIMICHUS
oOliel KynbTypbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTaBHOM YacTu
(YHKIIMOHAJIBHOW TPaMOTHOCTH oOydaromuxcs, (OpMUPYEMOH TMpU HU3YUYEHUU
OMOJIOTHH;

IIOHMMAaHKE CYLUTHOCTH METO/I0B ITI03HAHUS, UCII0JIb3YEMBIX B €CTECTBEHHBIX HAYKax,
CIIOCOOHOCTH HCIIOJIB30BATh IMOJIydaeMble 3HAHMS JUIsl aHaiu3a U OOBSCHEHUS SIBJICHUN
OKpYKAoIIEr0 MHUpa M MNPOUCXOASIIMX B HEM M3MEHEHUW, YyMEHUE JenaTh
00OCHOBAaHHBIE 3AKJIIOUYEHUST HAa OCHOBE HAy4YHBIX (PAKTOB M HUMEIOUIMXCSA JIaHHBIX
C LIEJIBIO TIOJIyYEHHSI IOCTOBEPHBIX BBIBOJIOB;

COCOOHOCTH CAMOCTOSITENILHO UCIIOJIb30BAaTh OMOIOTHYECKUE 3HAHUS JIJISl PEIICHUS
Ipo0JIeM B PEAJIbHBIX JKU3HEHHBIX CUTYaLIUAX;

OCO3HAHHWE LEHHOCTH HAy4YHOH JESTEIBbHOCTH, T'OTOBHOCTb OCYILIECTBIIATH
IPOEKTHYIO U HCCIIEOBATENBCKYIO AESITENBHOCTh HHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HEMPEPhIBHOMY 0Opa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY TOJIy4Y€HHUIO HOBBIX 3HAHHM MO OMOJIOTUU B COOTBETCTBHUHU C JKU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yiabTaThl OCBOCHUS YyuyeOHoro mpeamera «buosorus»
BKJIIOYAIOT:  3HAUYMMble Uil  (POPMUPOBAHUS  MHUPOBO33PEHHUS  OOYy4aIOIIUXCS
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOIECHAYYHBIE TMOHSATHS, OTPAXKAIOIINE
LEJI0CTHOCTh HAYYHOM KapTUHBI MUPa U CEU(UKY METO/I0B MTO3HAHMUSI, UCTIOIb3YEMBIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTHUsl, SIBICHUE, MPOLECC, CUCTEMA, HAYUYHBIH
daKkT, IpUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUSsl, UCCIIEOBAaHUE,

21



HaOII0/IeHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTUX), YHUBEPCAIbHbIE yueOHbIC NEHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHUKATHBHBIE, PETYISTUBHBIE), oOecreunBaronye
dbopmupoBaHre (PYHKIMOHATBHOM TPAMOTHOCTH ¥ COIMAIBHOW  KOMIIETCHITUN
oOyyaronuxcs, CIIOCOOHOCTH oOy4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHUYECKUE 3HAHWS W YHUBEpPCAJIbHBIC Y4cOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLMAIBHOM MPAKTHUKE.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE HeHCTBUS
ba3oBbie 1oru4ecKkue AeCTBUA:

CaMOCTOSITENIbHO (OPMYJIUPOBATh M aKTyaJU3WpOBaTh MpPOOJIEMy, paccCMaTpUBaTh
€€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHHUM 3HAHUI MPUEMBI JIOTMUECKOTO MBIIICHUS (aHAIHU3a,
CUHTE3a, CpaBHEHMS, KJIaccudUKayu, 0000IIeHHS ), pACKPBIBATh CMBICT OMOJIOTHYECKUX
NOHATUH (BBIACIATh WX XapaKTEpHbIE MPU3HAKW, YCTAHABIWBATH CBS3U C JIPYTUMU
MOHSATUSIMHU );

OTIPENEIATH TSN JEeATEILHOCTH, 3a/1aBasi TapaMeTPhl U KPUTEPUU UX TOCTHKCHHUS,
COOTHOCHUTH PE3yJIbTAThI I€SITEIbHOCTH C MOCTABJIEHHBIMU LEISIMU;

UCII0JIb30BaTh OMOJIOTMYECKUE TIOHATUS JUIsl OObSICHEHUS (PAKTOB U SBJICHUM KUBOMN
IPUPOABL;

CTPOUTH JIOTUUECKHUE PACCYX ACHUS (MHIYKTUBHBIC, ICNYKTUBHBIC, 0 aHAJIOTUH),
BBISIBJIAITH  3aKOHOMEPHOCTH M TIPOTUBOPEYMSI B pPACCMAaTPUBAEMbIX  SIBJICHUSX,
(GbOpMyIMPOBATH BHIBOJIBI U 3AKITIOUCHUS;

OPUMEHSTh CXEMHO-MOJICJIbHBIE CPENICTBA IJisi TPEJCTaBICHUS CYIIECTBEHHBIX
CBSI3€M M OTHOILIEHUI B U3y4aeMbIX OMOJOTHYECKHX O00BEKTaX, a TAaKKe MPOTUBOPEUUI
Pa3HOTO POJIA, BRISIBJICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUS MPOOJeMbl € YYE€TOM aHalM3a HMEIOIIUXCS
MaTepHATbHBIX K HEMATEPUATBLHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€SITEILHOCTh, OLICHHMBAaTh COOTBETCTBHE pE3YJIbTAaTOB
IEJI5IM, OIICHUBATh PUCKU TIOCIICJCTBUN JEATEIHHOCTH;

KOOPJIMHUPOBATh U BBHINOJIHATH PabOTy B YCIIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJCHCTBHS;

pPa3BUBATh KPEATUBHOE MBIIJICHUE MPU PEIICHUU KU3ZHEHHBIX TIPOOIIEM.

Ba3oBble ucciaenoBareJabCcKue 1eHCTBUA:

BJIAJIETh HABbIKAMHU Y4YEOHO-MCCIIEAOBATEIbCKON M IMPOEKTHOW JESATENBHOCTH,
HaBbIKaMU Pa3peleHus: Ipo0sieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
IIOMCKY METOJOB PEILICHMs IPAKTUYECKUX 3a1ad, NPUMEHECHHUIO PA3JIMYHBIX METOIOB
IIO3HAHUS,

UCII0JIB30BATh PA3JIMYHBIE BUJBI IEATEIBHOCTH M0 MTOJIYYEHUIO HOBOTO 3HAHMS, €TO
UHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHEHUIO B YUEOHBIX CUTYallUsAX, B TOM YUCIIE
IpU CO3JaHUH YY€OHBIX M COI[UANBHBIX TPOEKTOB;

dbopMUpOBaTh HAy4YHBIM TUN MBIIUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU ITOHATHSMU U METOJAMU;
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CTaBUTH U (HOPMYIMPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIILHOMN NI TEIILHOCTH
Y )KU3HCHHBIX CUTYaIIUsX;

BBISIBIIATH TIPUYNHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 33/1auy, BBIJIBUTATh
TUTIOTE3y €€ PEIICHUs, HAXOAUTh apTyMEHTHI JIJISl IOKA3aTeIbCTBA CBOMX YTBEPKICHHM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUN PEIICHHUS;

aHATM3UPOBATh TOJYYCHHBIC B XOJI€ PEIICHHs 3aa4dl Pe3yJIbTaThl, KPUTHUECKU
OIICHUBATh UX JJOCTOBEPHOCTH, POTHO3UPOBATH M3MEHEHHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHTYyaIldsiM, OIICHUBAaTh TNPUOOPETEHHBIN  OIIBIT,

OCYIIIECTBJIATH IIeJICHATIPABICHHBIN TOWCK IMMEPEHOCA CPECTB U CIIOCOOO0B ACHCTBUS
B Ipo(heCCHOHATILHYIO CPEY;

yMETh TEpPEHOCUTh 3HAHUS B TIIO3HABATEIBHYID M MPAKTHYECKYyl0 objactu
KU3HECATECIILHOCTH,

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJICH, TIPEIJIaraTh OPUTHHAIBHBIC TOAXObI 1 PEIICHHMS, CTABUTH
poOJIEMBI U 3a]1a4H, JOMYCKAIOIIUE AIbTEPHATUBHBIE PEIICHHUS.

Pa6ora ¢ undopmanmueii:

OPUEHTHPOBATHCS B PA3UYHBIX HCTOYHHMKAX HHOpMAIH (TeKCTe y4eOHOTo
ocoOusl, HAyYHO-TIOMYJISIPHOM TUTEpaType, OMOIOTUYECKUX CIOBAPSIX U CIIPABOYHUKAX,
KOMIBIOTEPHBIX 0a3ax JaHHbIX, B MHTepHeTe), aHaIM3upoBaTh WHPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM MpeACTaBICHUS, KPUTUYECKU OLIEHUBATH €€ TOCTOBEPHOCTH U
HENPOTHUBOPEUHBOCTD;

dbopMyIpoBaTh 3aIIPOCHI U MPUMEHSTH Pa3IMUHbIE METOABI IIPU TIOUCKE U 0TOOpE
Oounonornyeckoi nHGOPMAITIN, HEOOXOTUMOM JIJIs1 BBITIOJHEHUS YICOHBIX 3a1a4;

npuoOpeTaTh  OMBIT  WCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHM, COBEPUICHCTBOBATH KYJIbTYPY AKTHUBHOTO HCIIOJB30BAHUS Pa3IHMUHbIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO BBIOUPATh ONTUMAIBHYIO (DOpMY TIPEICTaBICHHUS OMOIOTHYECKOM
uHbopMaiuu (cxemsl, TpaduKu, JUarpaMmbl, TAOJUIIBI, PUCYHKH U IPYTOE);

MCTIOJb30BaTh HAYYHBIN SI3bIK B KAU€CTBE CPEJCTBA MPHU padoTe C OMOIOTUIECKOM
uHbopMaIueli: MPUMEHATh XUMUYECKUe, (PU3MUecKre W MaTeMaTUYeCKue 3HAKU U
CUMBOJIBI, (popMyItbl, aOOpeBHATYpy, HOMEHKIIATYpPY, UCTIOJIB30BaTh U MPE0OPa30BhIBATH
3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIaJICTh HABBIKAMHU PACIIO3HABAHMS W 3aIUTHl WHGOpPMAIUU, HHPOPMAITMOHHOM
0€30MacCHOCTH JIMYHOCTH.

KoMMyHuKaTHMBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE TelCTBUA
OOmenmne:

OCYILIECTBIISITh KOMMYHHUKAIIUU BO BCeX cdepax >KU3HU, aKTHBHO Yy4acTBOBATH
B JIMAJore WU AUCKYCCHUU IO CYIIECTBY OOCyX maeMoi Tembl (yMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJICHUSI OTHOCUTEJIBHO BBITIOJIHEHHUS TIpeiaraeMou 3a1auu,
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YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH TO3UIUN NIPYTUX YYaCTHUKOB JUAIOTa WJIN
JIUCKYCCHUH);

pacrmo3HaBaTh HEBepOAJbHBIE CpEACTBA  OOINCHHWs, TIOHMMAaTh 3HAYCHUE
COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CUTYaIllMid, YMETh
CMATYaTh KOH(GIMKTHI M BECTH TIEPETOBOPHI;

BIIAZICTh PA3IUYHBIMA CIIOCOOAMU OONICHWS W B3aWMOJCHCTBUSA, TOHUMATH
HaAMEPEHUS IPYTUX JIIOJEH, MPOSBISITh YBAKUTEIHHOE OTHOIICHHE K COOCCETHHKY U
B KOppeKTHOU popme PopMyTHupoBaThH CBOM BO3PAKCHHS,

Pa3BEPHYTO U JIOTUIHO U3JIaraTh CBOKO TOUKY 3PEHHS C MCTIOJIh30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHasi 1eSITEIbHOCTD:

IOHMMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHHOW U UHAUBUAYaIbHON pabOTHI
IpU PEIIeHUH OHOJIOTHYEeCKON POo0OIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD TPUMEHEHHUS
IpyHHoBbIX (HOPM B3aUMOJICHCTBUS IPU PEIICHUN yueOHOM 3a/1a4H;

BBIOMpATh TEMATHUKY U METOJIbI COBMECTHBIX JEHCTBUI ¢ yu€TOM OOIIMX HHTEPECOB
Y BO3MOKHOCTEW Ka)KJOT0 WIEHA KOJIJIEKTUBA,;

IPUHUMATh L[EIH COBMECTHOM J1€ATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATD
JIEUCTBUA M0 €€ IOCTHKEHUIO: COCTABIIATH IUIAH JEUCTBUN, PACIIPEIEIISITh POJIA C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJ1aTh pE3y/IbTaThl COBMECTHOM PabOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJAJa M KaXJOI0 Y4YaCTHHKA KOMAaHJIbl B OOILIMii
pe3yabTaT 1o pa3padOTaHHBIM KPUTEPHSIM;

mpenjaraTb  HOBBIE TPOEKTHI, OLEHUBATh HJAEW C T[O3WLIUU HOBU3HBI,
OPUTHHAIILHOCTH, IPAKTHUECKON 3HAYUMOCTH;

OCYIIECTBISATh MO3UTUBHOE CTPATEIrMUECKOE MOBEJACHUE B PA3IMUHBIX CUTYaIUsX,
IPOSIBIISATE TBOPUYECTBO U BOOOpaAKEHUE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepPCAaJbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanmus:

MCIIOJIH30BaTh OMOJIOTUYECKHUE 3HAHUS JUIS BBISBICHUS MPOOJIEM U MX PEIICHUS
B )KU3HEHHBIX U YYEOHBIX CUTYaAIUSX;

BbIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 1I€JIEBbIE U CMBICIIOBbIE YCTAHOBKU B
CBOHUX JICUCTBUAX U MOCTYIKAX [0 OTHOLIEHUIO K )KMBOM MPUPOJIE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO ~ OCYLIECTBIJISITh TO3HABATEIBHYIO JECATEIBHOCTb, BbBISABIATH
npoOsiemMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJadyl B 00pa3oBaTENbHON
JESITENbHOCTH U KU3HCHHBIX CUTyalUsIX;

CaMOCTOSITENIbHO COCTaBJIATH IJIaH PELICHUS MPOOJeMbl ¢ YYETOM HMEIOIIMXCA
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;

J1aBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

pacIMpATh PAMKH Y4€OHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHH;

JIenaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;
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OLICHUBATh MPUOOPETEHHBIH OIIBIT;

Croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSIBICHUIO LIMPOKON 3pYIUMLUU B Pa3HbIX
o0nacTsIX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00Opa3oBaTEeNbHBIM U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD,
OIIEHUBAaTh COOTBETCTBUE PE3YIHTATOB LETISIM;

BJIa/IeTh HABBIKAMHU TO3HABATEIHHON pedieKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JEUCTBUU U MBICIUTENIBHBIX MPOLIECCOB, UX PE3YIHTATOB U OCHOBAHUM, HUCIOJIH30BAThH
npuémbl pedIeKCUN TSl OLICHKU CUTYaIlMH, BHIOOpa BEPHOTO PEILICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PEIICHUS IO UX CHHXKEHHUIO;

NPUHUMATh MOTHBBI M aPTYMEHTBI IPYTUX IIPU aHAIHU3E PE3YJIbTATOB JAESITEIbHOCTH.

IIpunsTHe ceds U APYrux:
NpUHUMATh ce0sl, TOHMMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MPH aHATIU3E PE3YJIbTATOB JIEATEIHbHOCTH;
NpU3HABATH CBOE MPABO U MPABO APYTUX HA OLIUOKU;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UILIMK APYTOro YEIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO no Ouonoruu Ha 0a30BOM
YpOBHE BKIIOYAIOT crenuduueckue st yueOHoro mpeamera «buonorus» HaydHbIC
3HaHUS, YMEHHMS M  CHOCOOBl  JIEUCTBUM 1O  OCBOEHHUIO, HWHTEPHpPETALUU
U TIpeoOpa3oBaHUI0 3HAHUM, BHUBI ACSITEIBHOCTH MO IMOJIYYEHHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CHUTyalUsX, a TaKKe B pPEaTbHBIX
KU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C Owuojorued. B mporpamme mnpeameTHbIe
pe3yabTaThl IPEACTABICHBI M0 TOAaM 00YUYEeHHS.

[IpeameTHBIC PE3yIbTaThl OCBOCHUS yueOHOTO npeamera «buomorus» B 10 kiacce
JOJKHBI OTPAXKATh!

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTMHU B CUCTEME HAYYHOTO 3HAHUSI
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpa U HAYYHOTO MHUPOBO33PECHHS, O BKJIAJE POCCUMCKUX U 3apyOCIKHBIX YUEHBIX-
OMOJIOTOB B pa3BuTHE OHONOrMH, (YHKIIMOHAIBHOM TIpaMOTHOCTH  YeJIOBeKa
JUISL pEIICHUs )KU3HEHHBIX 3a]1a4;

YMEHUE PacKpbhIBaTh COAEpKaHUE OMOJIOTMYECKUX TEPMHUHOB M TOHSITHH: XKU3Hb,
KJIETKA, OpraHu3M, MeTaboIm3M (0OMEH BEIIECTB U MPEBpaIeHUE YHEPTHH ), TOMEOCTa3
(camoperynsiuus), YpOBHEBasi OpraHu3alus >KUBBIX CHUCTEM, CaMOBOCIPOU3BEICHUE
(penpoayKIius), HACJIEeICTBEHHOCTh, U3MEHUYHUBOCTh, POCT U Pa3BUTHE;

yMEHUE U3Jlaratb  OWOJIOTMYECKHE Teopuu  (KJIETOYHAs, XPOMOCOMHas,
MyTAaIlMOHHAs, IEHTPAJIbHAS JIOTMa MOJICKYJIIpHOU Onosiorun), 3akonsl (I'. Menmens,
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T. Moprana, H.W. BaBunoBa) u y4eHus (0 LeHTpaXx MHOTOOOpa3usi U MPOUCXOKICHUS
KylIbTypHBIX pactenuidt H.M. BaBuiioBa), ompenensiTb IpaHMIbl UX MNPUMEHUMOCTH
K )KUBBIM CHCTEMaM;

yMEHHUE BIAJAETh METOJaMH HAy4YyHOTO I[O3HAaHMUS B OHoOJIOTHH: HaOIIOJIEHUE
U OMHCAHWE J>XHUBBIX CHUCTEM, TPOIECCOB W SIBJICHWW, OpraHU3alMs W TMPOBEICHUE
OMOJIOTUYECKOTO OJKCIIEPUMEHTA, BBIIBIDKCHHE THUIIOTE3bI, BBHISBICHUE 3aBUCHMOCTH
MEXIY HCCIEIyeMbIMH BEIMYMHAMHU, OOBSICHEHUE TMOIYYEHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSTUH, TECOPUUA W 3aKOHOB, YMEHHE JI€JaTh BBIBOJbI
HA OCHOBAHHH MOJYYCHHBIX PE3YNIhTATOB;

YMEHHUE BBIJEIATh CYIIECTBEHHBIE TMPU3HAKKM BHUPYCOB, KIETOK MPOKAPHOT
U DYKapuoT, OJHOKJICTOYHBIX ¢ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TNPEBPAICHUS DSHEPTMH B KIETKE, (OTOCHHTE3a,
MJIACTHYECKOTO u HEPTEeTUYECKOTO oOMeHa, XEMOCHHTE3A, MUTO3a,
Melo03a, OIUIOAOTBOPEHUS, PA3MHOXKCHHS, HWHIAWBUAYAJIHHOTO pAa3BUTHS OpraHU3Ma
(oHTOTEHER);

YMEHUE TPUMCHSATHh TOJYYCHHBIC 3HAHUA I OOBSCHEHUS OWOJIOTHYCCKUX
MIPOIIECCOB | SIBIICHUM, JIJISl PUHATUS MPAKTUYCCKUX PEIICHUN B TTOBCETHEBHOM KU3HU
C LIeJIbI0 0OeciedeHns 0€30MaCHOCTH CBOETO 3/I0POBBS U 3/I0POBBS OKPYKAIOIIMX JIFOCH,
COONIO/IEHUsT HOPM TPaMOTHOTO TIOBEICHUS B OKpYXKAlOUEH TPUPOAHONU cpere,
MOHUMaHUE HEOOXOJIMMOCTH HCIOIB30BAHUS JOCTIKCHUM COBPEMEHHOW OMOJIOTUU U
OMOTEXHOJIOTHH JIJIS1 PAIIMOHATILHOTO TPUPOIOTIOIH30BAHUS;

YMEHHUE PeIIaTh 3JIEMEHTAPHBIE T€HETUYCCKUE 3aa4ll Ha MOHO- M JTUTHOPUHOE
CKpElLIMBaHUE, CIEIUICHHOE HAaclel0BaHue, COCTaBIIATb CXEMbl MOHOTHOPHIHOTO
CKpEITUBaHUS VIS IPE/ICKa3aHus HACIeA0BaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMOJIHATH Ja00paTOpHbIE U MpaKTUYECKUue paboThl, COOI0ATh MIpaBUIa
pu paboTte ¢ ydeOHBIM U 1a00OPATOPHBIM 000PY/I0BAHUEM;

yMEHUE  KPUTUYECKH  OLICHMBaTh W  HMHTEPIPETUPOBATH  UH(MOPMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUAIOIIYIO MCEBIOHAYYHbIE 3HAHUSA U3 Pa3IUYHBIX
MCTOYHUKOB (CpelcTBa MaccOBOW HMH(OpPMalUM, HAYYHO-MOMYJSPHBIE MaTepHaIbl),
TUYECKUE aCIEKThl COBPEMEHHBIX HCCIENOBaHMA B OHOJOTHUH, MEIULIUHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OMONOTHYECKYI0 MH(POPMAIIUIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCITOJIH30BATh
MOHATUMHBIN anmapaT OMOJIOTHH.

[IpenmeTHbie  pe3yibTaThl  OCBOGHHsSI  yueOHoro mpeamera «buonorus»
B 11 KJ1acce 10JDKHBI OTPAXKATH:

c(OpMUPOBAHHOCTH 3HAHHI O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpPa U HAyYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCUUCKHX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTUHM, (PYHKIHOHAJIHHOW TPAaMOTHOCTH  4YEJOBEKa
JUISl pEIIEHUs dKU3HEHHBIX 3a7a4;
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YMEHHE PAaCKphIBaTh COJAECp)KaHUE OHOJOTMYECKHMX TEPMHHOB U TOHSTHI: BUI,
MONYJISIIUs, TEeHO(MOHJ, SBOJIOIMUSA, JBWXKYIIUE CHJIbl ((paKTOpbI) HBOJIOLMH,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHA000pa3oBaHHE, HKOJIOTHYECKHE (HaKTOPHI,
IKOCHCTEMA, MPOIYLEHThI, KOHCYMEHTBI, PEAYLEHTHI, ENU MUTAHHs, dKOJOTHYecKas
nMpaMuia, OuoreoreHos, ouocdepa;

yMEHHE H3JaraTh OMOJOrMYeckue TeopuH (dBoironmonHas teopus Y. JapBuHa,
CUHTETUYECKas TEeOpHsl SBOJIOLMU), 3aKOHbl M 3aKOHOMEPHOCTHU (3apOJABIIIEBOTO
cxoncrtBa K.M. bopa, depenoBaHus TIJIaBHBIX HANpPaBICHUW M IIyTE€H HBOJIIOLNAH
A.H. CeseprioBa, yuenus o 6uochepe B.M. BepHanackoro), onpenensiTh TPaHUIIBI HX
MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BIAJETh METOAAMH HAy4YHOTO TMO3HAHUS B OHOJOTHH: HAOIIOACHHE
U ONHCAHHUE >KHUBBIX CHUCTEM, NPOLECCOB W SIBJICHUW, OpraHU3alMs U TMPOBEICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBH)KEHHE THUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIYy HUCCIEIyeMbIMH BEIMYMHAMHU, OOBSCHEHHE TMOJYUYEHHBIX pPE3yJIbTATOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUM, TEOPUH W 3aKOHOB, YMEHHUE JI€JaTh BBIBOJIbI
HAa OCHOBAHHH MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJIEIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUSI OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, MOMNYJISALMMA, MNPOAYLIEHTOB, KOHCYMEHTOB, PEIyIEHTOB, OHOr€OIIEHO30B U
KOCHCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHON M3MEHUMBOCTH, €CTECTBEHHOTO
0T0O0pa, BUA00Opa30BaHUS, TPUCTIOCOOIEHHOCTH OPTAHU3MOB, JIEUCTBHSI SKOJIOTUYECKUX
(GakTOpoB Ha OpraHU3MbI, MEPEHOCa BEIIECTB M IOTOKA SHEPTUU B IKOCHUCTEMAX,
AHTPOTOTEHHBIX U3MEHEHHUM B IKOCHCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTA BEILIECTB U
OMOTreOXMMHUUYECKHUX IIUKIIOB B Onocdepe;

YMEHHE TMPUMEHATh TMOJIyY€HHbIE 3HAHUS i1 OOBICHEHUS OHOJIOTUYECKUX
MPOLIECCOB U SIBJIICHUM, JIJISl PUHATUS TPAKTUYECKUX PEIICHUI B MOBCEAHEBHOM KU3HU
C LeJbio o0ecrevyeHrs: 0€30IMacHOCTH CBOETO 3/I0POBbsI U 3A0POBbs OKPY>KAIOIIUX JIIOJIEH,
COOJIOACHUSI HOPM TPAMOTHOTO TIOBEJIEHHUS B OKpY)KAIOIIEH MPUPOTHON Cpene,
NOHMMaHUE HEOOXOAMMOCTH UCTOIb30BAHUS JOCTUKEHUN COBPEMEHHON OMOJIOTUM JIJIst
palroHaIbHOTO IPUPOIOTIOIB30BAHUS;

YMEHHE pelIaTh 3JIEMEHTapHble OWOJIOTWUYECKUE 3a/layl, COCTaBISATh CXEMbI
NepeHoca BEIIECTB U SHEPTUU B SKOCHUCTEMAX (LIeTH MUTAHMUS);

YMEHUE BBINOIHATH JJAOOPATOPHBIE U MIPAKTUYECKUE pabOThl, COOMIOAATh MpaBUiia
npu paboTte ¢ ydeOHBIM U 1a0OPATOPHBIM 000PY/I0BAHUEM;

YyMEHHE  KPUTUYECKHM  OIICHWBATh U  HUHTEPHPETHUPOBaTH  UHGOPMAIUIO
OMOJIOTMUYECKOTO COJCPIKAaHUS, BKIIOYAONIYIO TCEBJIOHAYYHBIC 3HAHUS M3 PA3TUYHBIX
HMCTOYHUKOB (CpelcTBa MaccOoBOW HMH(OpPMalUM, HAYYHO-MOMYJSPHBIE MaTEpHaIbl),
paccMaTpuBaTh INI00ATBHBIE SKOJOTUYECKUE MTPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
M0 OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIICHMS, 000O0IIast
OMOJIOTMYECKYI0 MHPOPMALIMIO M3 HECKOJbKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHATUMHBIN anmapaT OMOJIOTHH.
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TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
Ne KonnuectBo OCHOBHEIE BUBI JIEATEILHOCTH
pa3zeyioB U TEM [IporpammHoOe conepxanue
n/n 4acoB o0y4aromuxcs

yueOHOro mpeameTa

Tema 1. buoJiorus Kak Hayka

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBsi3u OUOJIOTUU PackpeiBath cosiepxaHue TEPMUHOB U
HayK ¢ 00IIECTBEHHBIMU, TEXHUYECKUMHU U NOHATUI: HAYYHOE MUPOBO33PEHUE,
JOPYTMMH €CTECTBEHHBIMU HAYKAMH, Hay4YHas KapTHHA MUPA, HAyYHBIH METO,
dbunocodueit, peTuruei, ITUKOM, TUII0TE3a, TCOPHUs, METOZBI
5CTETUKOM M nipaBoM. Posib Gronoruu HCCIENOBAHUAL.
B (hOPMHPOBAHHH COBPEMCHHOI HAYUHO XapakTepru3oBaTh OMOJIOTHIO KaK HAYKY,
KapTuHBI Mupa. Cuctema OMOIOTHIECKUX €€ MECTO H pOJIb CPEIIH APYTHX
€CTECTBEHHBIX HayK. [lepeuncisaTe
HayxK. pazzensl OMOJIOTHH B COOTBETCTBUE
Aemoncmpayuu: C O0BEKTaMH H3Y4ECHHS.
Ilopmpeme. 1. lapsun, I'. Mennen, HasbiBaTh BakHeuIIME OTpaciau
H. K. Konbnos, k. Yorcon n @. KpuK. | 56 noryeckux snanmit u 3a/1a4H,
Tabnuywl u cxemwvi: «MeTOIbI TO3HAHUS crosme nepes 6uonoruei XXI b.
KUBOU MIPUPOIBD»
1.2 | MeTtoapl mo3HaHUS 1 MeTtoabl MO3HAHUS KUBOU TPUPOIBI PackpbiBaTh coqiepKaHue TEPMUHOB U

YKABOW TIPUPOJIBI

(HabirofeHue, KCIEPUMEHT, OMHMCAHNUE,
U3MepeHue, KiaccuuKams,
MOJIETTUPOBAHUE, CTATUCTHUECKAS
00paboTKa TaHHBIX).

Hemoncmpavyuu:

MOHATUM: HAYYHBIA METO/I, METObI
HCCIICIOBAHUS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MIO3HAHMS )KUBOM MPUPO/IBI: HAOJIOICHHE,
DKCIIEPUMEHT, OIUCAHUE, N3MEPEHNE,
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Tabauywl u cxemvi: «MeTOIBI IO3HAHMS
KVUBOU IPUPOIBI».

Jlabopamopnsie u npakmuueckue
pabomol:

[IpakTuueckas padora Ne 1.
«/cnosib30BaHue pa3InYHbIX METOJIOB
MIPU U3YYEHUH OMOJIOTMYECKUX
0OBEKTOBY

KJaccuuKanus, MOACTIMPOBaHHUE,
CTaTHCTUYECKasi 00paboTKa JaHHBIX

NToro yacos 1o reme

2

Tema 2. JKuBble cucTeMbI 1

HX Opranusanus

2.1

buonornueckue
CHUCTEMBI, IPOLIECCHI
Y UX U3YYEHUE

1

Kugsie cucTeMbl (OMOCHUCTEMBI) KaK
MpeaMET U3ydeHusi OUOJIOTHH.
OTnuyne KUBBIX CUCTEM

OT HEOPTaHUYECKOW IIPUPOJIBI.
CBoiicTBa OMOCHCTEM U UX
pazHooOpasue.

YpoBHU opraHu3aIuu OMOCUCTEM:
MOJIEKYJIIPHBIN, OPraHOUTHO-
KJIETOYHBIN, OPraHU3MEHHBIN,
MOMYJISIIIMOHHO-BUOBOM,
IKOCUCTEMHBIHN (OMO-T€OIIEHOTHYECKHI),
ounochepHbIi.

Hayxku, uzyyatonue 6MocucTeMbl
Ha pa3HBIX YPOBHSIX OPTaHU3AINU.
Hemoncmpavyuu:

Tabauysr u cxemovl: «OCHOBHbBIE
MPU3HAKYU >KU3HU», «Y POBHU

PackpbiBaTh copepkaHiue TEPMUHOB U
MIOHATHH: CUCTEMa, OMOoIorHYecKas
CUCTEMA, DJIEMEHTHI CUCTEMBI, CTPYKTYpa
OMOCUCTEMBI, CBOWCTBA KHUBBIX CHCTEM,
0OMEH BeIECTB, pa3MHOKEHHUE, POCT,
pa3BHUTHE, HACIIEICTBEHHOCTD,
W3MEHYHUBOCTb, PA3IPAKUMOCTh,
HEPro3aBUCUMOCTh, YPOBHHU
OpraHu3aluy KU3HU (OMOCUCTEM).
XapakTepru30BaTh MPUHITUTIBI
OpraHU3aIi OMOCHUCTEM: OTKPBITOCTD,
BBICOKAsI YIIOPSIOUEHHOCTb,
CaMOPETYJISAIHS, HEPAPXUIHOCTD.
[lepeuncnsaTh yHUBEpCATbHBIE CBOMCTBA
KHUBOTO: EJMHCTBO XUMHUYECKOTO
COCTaBa, pas3IpakuMOCTh, JBM)KCHHE,
rOMeOCTa3, POCT U Pa3BUTHE,
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OpraHM3alK KUBOUIPUPOIBD).
Mopens moisekyinsr JTHK

HACJIEICTBEHHOCTh, I3MEHUNBOCTb,
ABOJTIOIHS (TIPUCTIOCOOTIECHUE

K M3MCHSIOIIUMCSI YCIIOBHSIM).
[TpuBOIUTH IPUMEPBI OMOCHUCTEM
pa3HOro YPOBHS OpTaHHW3aAIuU U
CpaBHUBATh MPOSIBJIICHUS CBOMCTB
’KUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIC TIPOIIECCHI,
NPOTEKAIIINE B OMOCUCTEMAX:

0OMEH BEIECTB ¥ MPEBpAIICHUE
YHEPTUH, CAMOBOCIIPOU3BEICHHE,
CaMOpETYJISIIHS, Pa3BUTHE.

CobmonaTh npaBuiia 6epekHOTr0
OTHOILIEHHUSI K KUBOU MPUPOAE

NToro yacos 1o reme

1

Tema 3. XuMHu4eCKHl COCTAB M CTPOEHHUE

KJIIETKH

3.1

XUMHYECKUI COCTaB
KieTku. Boma n
MHHEPAJIbHBIEC COJIU

1

XHUMHUYECKHUH COCTaB KJIECTKH.
XHUMHUYECKHE 3JIEMEHTHI:
MAaKpO3JIEMEHTBI, MUKPOJJIEMEHTHI.
Bopa u MuHepaibHbIE BEIIECTBA.
DYHKIAU BOAbl 1 MUHEPAIBHBIX
BeliecTB B kieTke. [lognepxxanue
OCMOTHYECKOro OajaHca.

Hemoncmpayuu:
Luaepammer: «Pactipenenenue

XUMHUUYECKHUX DJIEMECHTOB B HEXKMBOM
IpUpoacCH», ((PaCHpCI[CJICHI/IC XUMHNYECCKUX

PackpsiBath conmepkaHie TEPMUHOB

Y TIOHSITHIA: 2JIEMEHTHI-OMOTCHBI,
MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI;
MUHEpaIbHBIC BEIIECTBA, MOJIEKYJIa
BOJIBI KaK JIUTIOJIb, BOJOPOIHBIE CBSI3H;
ruAporibHBIE U TUAPOPOOHBIC
BEIIIECTBA.

Jloka3bpIBaTh €IUHCTBO YJICMEHTHOTO
COCTaBa KaK OJHO U3 CBOMCTB KHUBOTO.
Pacnipenensite XUMHYECKUE TIEMEHTHI
0 TPYIITIaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOJIEN.
Tabauysr u cxemol: «Ilepuonnyeckas
TabJIMIa XUMAYECKUX IJIEMEHTOBY,
«CTpOEHHEMOJIEKYIIBI BOJBI»

OT KOJIMYCCTBCHHOT'O IIPCACTABUTCIILCTBA
B OpPraHu3Me; XapaKTCpu3oBaTh POJIb
OTACIIBbHBIX 2JICMCHTOB.

BhIABISITH CBSI3B MCKAY COCTaBOM,
CTPOCHHUEM MOJICKYJIbBI XUMHUYCCKOI'O
COCANHCHUA U €TI0 q)YHKHI/I}IMI/I B KIJICTKC

3.2 | benku. CoctaB u benku. CoctaB u ctpoeHne OEITKOB. PackpeiBath conep:xaHue TEPMUHOB U
CTpOoeHHE OENKOB AMHWHOKHCIIOTHI — MOHOMEPHI OEITKOB. NOHATHUM: OEJIKH, MTOJIUMEPBI, MOHOMEPHI,
He3zamenumeble 1 3aMeHUMBbIE AMUHOKHCJIOTHI, IENTUAHAS CBSI3b,
AMHUHOKHCJIOTBL. AMUHOKUCIOTHBIN IOJIMIENTU, TeHATypanus.
COCTaB. YPOBHU CTPYKTYPHI OSTTKOBOM XapakTepu3oBaTh O€JIKU KaK KJ1acc
MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, OpPTaHMYECKUX COCAMHCHUI;
TPETUYHAs U YETBEPTUUYHAS CTPYKTYpa). | KJIIACCU(DHUITUPOBATH UX IO CTPOCHHIO
XMMHUUYECKHE CBOMCTBA OEIIKOB. (rmoOymsipHbIe U GUOPUILIIPHBIE OCIIKH),
buonoruueckne GyHKIIUN OEITKOB. NEPEUUCIsATh U XapaKTEepPU30BaTh
Jlemoncmpayuu: byHKIIMN OEIKOB
Tabauyvl u cxemol: «CTpoeHue
MOJIEKYJIbI OeIKay.
ObopyoosaHue: CBETOBOM MHUKPOCKOTI,
MUKpOIpenapaThl
3.3 | ®epMeHTHI — DepMeHTHI — OMOJIOTHIECKUE PackpbiBaTh copepxaHue TEPMUHOB U
OHOJIOrn4YecKue KaTaJIn3aTOPHI. MNOHSTHI: PepMEHTbI, aKTUBHBIN LEHTD,
KaTalu3aTophbl Crpoenue ¢hepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas CIeUu(pUYHOCTD,

cyOcTpaTHast cerupUIHOCTD.
Kodepmentsl. BuramuHsl.
Otnauuus hepMEeHTOB

OT HEOPTaHUYECKUX KaTaJIn3aTOPOB.

KO(hepMEeHTHI, OETTKU-aKTHBATOPHI U
OCJIKHU-UHTUOUTOPBI.

VYka3biBaTh OTNINYUS (DEPMEHTOB

OT HEOPTAaHMYECKUX KaTaJIN3aTOPOB.

31




Hemoncmpavyuu:

Tabauyst u cxemovi: «CTpoeHHUE
bepmenTay.

Obopyoosarnue: 060pyI0BaHUE
JUTS TIPOBEICHUS HAOIIOICHMUIA,
W3MEpEHMH, SKCTIEPUMEHTOB.
Jlabopamopnuvie u npakmuueckue
pabomol:

JlabopaTtopHnas pabota Ne 1. «3yyenue
KaTaJIMTHYECKON aKTUBHOCTH
(hepMeHTOB (Ha MpUMEpPe amMuIa3bl
WJIU KaTasiasbl)»

OOBACHATH poJib PEPMEHTOB

B (DYHKIIMOHUPOBAHHUHU KHUBBIX CUCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIMHE,

B MOBCE/IHEBHOM KHU3HH YeJIOBEKa

34

YraeBoapl. JIMnuael

VYriieBobl: MOHOCaxapu/ibl (TJII0K03a,
pu03a 1 Ae30Kcuprud03a), TUcCaXapuIbl
(caxapo3a, JIakTO3a) U MoJKrcaxapuibl
(KpaxmMari, TJIMKOTEH, LIeJUTI0JI03a).
buonornyeckue GpyHKIHUU YTIAEBOAOB.
Jlunu el TPUTIIALIEPUIBI,
dbocomunuabl, CTEpOUIHI.
IM'uapodunbHO-THAPOGHOOHBIE CBOMCTBA.
buonornyueckune GyHKIINM JIATIHATIOB.
CpaBHeHHE YTIIEBOJIOB, OCJIKOB U
JUINUIO0B KaK HCTOYHUKOB HEPTHUHU.
Hemoncmpayuu:

Tabnuywl u cxemvl: KYTICBOABIY,
«JImmmaey.

Obopyoosanue: 000pyI0BaHUE

PackpeiBaTh copiepkaHue TEPMUHOB U
TIOHSITHI: YTJIEBOJIbI, MOHOCAXaPHU/IBI,
JUcCaxapuibl, MOJIMCaXapuabl, TIII0KO03a,
pubo03a, ne3okcuprudo3a, caxaposa,
JaKTO3a, MaJIbTO3a, [IEJUTI0I03a
(keTyaTka), Kpaxmail, FIIMKOreH;
JIUTIUAJIBI, TPUTTIMLEPUIbI (KUPbI, Maca),
dbochomumnuIbl, CTEPOUIHI.
XapakTepru3oBaTh yIIIEBObI, JTUTTUIBI
KaK KJIACCOPraHMYECKUX COCTNHEHUU.
KnaccuduimpoBaTh yriieBOAbI U JTUITHIbI
[0 CTPOEHUIO; IEPEUUCTATh (PYHKINUN
YIJICBOJIOB M JIUTHIOB.

CxeMaTnyecku U300pakaTh CTPOCHUE
MOJIEKYJI YTIIEBOIOB, JIUTIUIOB
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JUTSI IPOBEACHUS HAOIIOICHU,
MU3MEPEHUN, DKCIIEPUMEHTOB

3.5 | HykienHoBsie Hyxnennossie kucnorsr: JIHKn PHK. PackpeiBath coaepkaHue TEPMHUHOB U
KUCIOThI. AT® Hyxiieotniel — MOHOMEDBI NOHATHUH: 1€30KCUPUOOHYKIICMHOBAs
HYKJIEUHOBBIX KUCIOT. CTpPOCHHUE U kucnota (JJHK), pubonyknennosas
¢byakunu [IHK. Ctpoenne u pyHkimm kucinora (PHK), nykneorun,
PHK. AT®: ctpoenue u GyHKIIUH. MOJIMHYKJICOTUHAS LEIb
Jemoncmpayuu: (MOJIMHYKIEOTHT), KOMILJIEMEHTAPHOCTb,
Hopmpemuwi: [1x. Yorcon, @. Kpuk, dbynkuuu JIHK (Xxpanenue u nepenaya
M. Yunkunc, P. @paHkiuvH. HaCJIEJICTBEHHON MH(OpMAITUH); BUIbI
Tabauysl u cxemol: PHK (undpopmarnmonnas, TpaHcopTHas,
«Hyxneunossle kuciotsr; JJHK», pubocomanbHas); ageHo3uHTpudochar
«buocunTes 6enka», «CtpoeHue (AT®), makpospruueckas CBA3b.
MouteKyJibl ATD». XapakTepu3upOBaTh HYKJICHHOBBIE
ObopyoosaHue: CBETOBOW MUKPOCKOIIL, KHCJIOThI KAK XUMHYECKUE COEAUHEHUS U
MHUKpONpenapaTsl HOCHUTEIN HACIIEICTBEHHON
uHpopmaruu.
OTMeyaTh 0COOEHHOCTH CTPOCHUS
MOJIEKYJT HyKJIEMHOBBIX KUCIOT (JIHK,
PHK) u ATO®.
CxeMatuyecku u3o0paxaTh CTpOEHHUE
HYKJIEOTHJIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciaor, ATD
3.6 | Uctopus u MeToIbI [{uTonorust — Hayka O KJIETKE. PackpriBaTh cojziep:kaHUE TEPMUHOB U

W3YUYCHHUS KIIETKH.
Knerounas reopus

Knerounas teopust — npumep
B3aUMOJICHCTBUS U U (PaKTOB
B HAYYHOM I1O3HAHHH.

MTOHATUM: KJIETKA, IUTOJIOT U,
PacKpbIBaTh COJACPIKAHUE MOJIOKEHUN
KJIETOYHOU TEOPHUH.

33




Metoabl n3ydeHus: KIETKH.
Hemoncmpavyuu:

Iopmpemui:

A. JleBenryk, P. I'yk, T. I1IBaHH,

M. llInennen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBOW MUKPOCKOII,
MUKpOIpenaparbl paCTUTENbHBIX,
KUBOTHBIX NOAKTEPUATBHBIX KIIETOK;
PUCYHKH C MUKpOdoTOrpadusiMu

KJICTOK, IMOJIYYCHHEBIC C IIOMOIIbIO
CBCTOBOI'O M 3JICKTPOHHOI'0O MHUKPOCKOIIA

[TepeuncnsaTh 1 XxapakKTepru30BaTh
OCHOBHBIC METO/Ibl U3YUCHUS KIICTKHU:
(IpUTrOTOBIIEHUE CPE3OB,

OKpaIlMBaHUE, MUKPOCKOTTMPOBAHUE,
eHTpudyrupoBaHue, KyJIbTHBUPOBAHNE
KJIETOK M TKaHEMH)

3.7

Knerka
KakK IIeJIOCTHAA
JKUBas CUCTEMA

Knerka xak nemoctHast :kuBasi CUCTEMA.
OO01re Mpu3HaKu KIETOK: 3aMKHYTasl
HapyxHasg MeMOpaHna, Mmonekyisl JJHK
KaK F€HETUYECKUH aIapar, CHCTeEMa
cuHTe3a Oenka. TUmbl KIIeTOK:
AYKAPUOTHUYECKAs U MPOKAPUOTUYECKASL.
Oco00EeHHOCTH CTPOCHHUS
MPOKAPUOTUYECKON KIIETKHU.

Kinerounas crenka 6aktepuii. CTpoeHue
AyKapuOTUYECKOU KiIeTKH. OCHOBHBIE
OTJINYUS PACTUTEIIBHOM, )KUBOTHOM U
rpubHoOM Ki1eTku. [ToBepXHOCTHBIE
CTPYKTYpPBI — KJIETOUHAsI CTEHKA,
IIIMKOKAITUKC, UX QYHKIUH.
[Tna3maTudeckas MeMOpaHa, €€ CBOMCTBA
U QYHKIUH.

PackpsiBaTh conepikanre TEPMUHOB U
MOHATHH: KJIETKH (dyKapuOTHYECKas,
IPOKApUOTHYECKas ), TIIa3MaTHIeCKast
MeMmOpaHa (T1a3zMaieMma), IITUKOKaINKC,
TPAHCIIOPT BEIIECTB (MMACCUBHBINU,
aKTUBHBIN ), PDHIOIUTO3 ((haromuros,
MUHOITUTO3), SK30ITUTO3, KJIETOUHAS
CTEHKA, HYKJICOU]I.

CpaBHUBATH MEXy c000i
SYKapUOTHYECKUE U TPOKAPUOTUICCKHEC
KJIETKH;, OTMEYaTh CXOJCTBO U Pa3IUIMs
B CTPOEHUU KJIETOK OaKTEepuH,
KUBOTHBIX, PACTCHHI U TPUOOB
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Hemoncmpavyuu:

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

T. llIann, M. lllnennen, K. bap,

P. Bupxos.

Tabauysl u cxemolr: «CTpoeHue
AYKapUOTUUYECKOU KIeTKN», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHue
pacTUTENbHOU KIETKW», «CTpoeHue
MIPOKAPUOTUYECKOU KIETKU.
ObopyoosaHue: CBETOBOM MUKPOCKOIL,
MHUKpONpenapaTsl pACTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATIbHBIX KJIETOK

3.8

Crpoenue
DYKAPUOTHYECKOU
KJIETKU

[{uTonnasma u ee OpraHoOU/Ibl.
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH:
OIIC, annapart ["'onb1KH, TU30COMBI.
[TomyaBTOHOMHBIE€ OpPTaHOUAbI KJIICTKH:
MUTOXOHAPHUHU, TTACTUBI.
[IpoucxoxaeHne MUTOXOHIPUN U
acTu. BuaplnmiacTu.
HememOpaHHbIe OpraHOMIBI KICTKU:
pUOOCOMBI, KIIETOYHBIN IEHTD,
LEHTPUOJH, PECHUUKH, )KTYTHUKHU.
@yHKIIMU OPraHOUIOB KIIETKH.
BxiroueHus.

S npo — perynsaTOpHbBIN UEHTP KIETKH.
CrpoeHue szpa: spepHas 000J104Ka,
KapuoIuia3Ma, XpOMaTUH, SIPHIIIKO.

PackpbiBaTh copepxaHue TEPMUHOB U
TOHSITHI: IIUTOIIa3Ma, OPTaHOUIbI,
sHjorutazMatuueckas cetsb (J11C),
anmapat [oJbKu, TM30COMBI, BAKYOJTb,
MUTOXOHJIPHH, TUTACTUIBI (XJIOPOTUIACTHI,
XPOMOIIIACTHI, JISHKOIUTACTHI),
puOOCOMBI, MUKPOTPYOOUKH, KICTOUHBII
HEeHTp (LIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKIIOYEHUS, AP0, SAepHAs
000104Ka, KapuorIa3Ma, XpoMaTHH,
SIPBITIIKO, XPOMOCOMBI.

OnuchIBaTh CTPOEHUE 3YKAPUOTUIECKOM
KJIETKHU TI0 U300paKCHHSIM |

Ha MHUKpOTIperaparax;
KJIaCCU(DUITMPOBATH OPTAHOUIBI
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XpomocoMbl. TpaHCOPT BELIECTB

B KJIETKE.

Hemoncmpavyuu:

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

T. llIBann, M. Illnennen, K. bap,

P. Bupxos.

Tabauysl u cxemor: «CTpoeHue
AYKapUOTUYECKOU KIETKN», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHue
pacTUTENbHOU KIETKW», «CTpoeHue
MIPOKAPUOTUYECKON KIETKH,
«CtpoeHue sipa KIETKI.
ObopyoosaHue: CBETOBOM MUKPOCKOII,
MHUKpONpenapaTbl pACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnule u npakmuyeckue
pabomur:

JlaGopaTtopHnas padota Ne 2. «M3yuenue
CTPOEHHSI KJIETOK PACTEHUH, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha FTOTOBBIX
MHUKponpenapaTax U UX OIMUCAHUE»

B 3aBUCHMOCTH OT OCOOCHHOCTEH MX
cTpoeHus (0OJHOMEMOpPaHHEIE,
nBymMeMOpaHHbIE, HeMEMOpaHHBIE);
OMUCHIBATh (PYHKIIMU KaXI0TO
OpraHoM/ia B KJIETKE.
XapakTepru3oBaTh KJICTOYHOE SIAPO KaK
MECTO XpaHeHusl, nepenayu (yIBOeHUE
XPOMOCOM) U peau3aiuu
(TpaHCKpHUIILIKS ) HACTECTBEHHOM
uH(pOpMAIUU KIIETKH.

[lepeuncnaTh U ONMKUCHIBATH KOMIIOHEHTHI
aqpa v ux QyHKINH;

CxeMaTtnyHO U300pakaTh CTPOEHUE
PaCTUTENBLHOU U JKUBOTHOW KJIETKHU.
OO0BsACHATH OMOJIOTHYECKOE 3HAYEHUE
TpaHCIIOpPTa BEUIECTB B KIIETKE

Nroro yacos o teme 8

Tema 4. /KuzHeaeATeJbHOCTh KJIETKH

4.1 | OOmeH BemecTs. 2 OOMeH BelecTB, WM METa00JIH3M. PackpeiBath cojiepxaHue TEPMUHOB U
[Lmactuuecknii Accummisnus (TUTACTHYECKUN 0OMEH) MOHSATUI: 0OMEH BEIIECTB U
oOMeH. POTOCHHTE3. U JUCCUMWISILIUSA (3HEPreTUYECKUN IpeBpalieHre SHEPTUU (METa00IU3M),
XeMOCHHTE3 0OMEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISIUS, TUTACTUYECKUI OOMEH,
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npoiiecca Metabonu3ma. Posib 3akoHOB
COXpaHEHUs BEIECTBA U DHEPIUU

B OHMMaHUMU MeTabonu3Ma. Tumsl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rereporpodubiii. Ponb pepmenTon
B 0OMEHE BEIIECTB U MPEBPAILLECHUN
DHEPIruM B KiIeTKe. POTOCHHTES.
CaeToBas 1 TeMHOBasi (pazbl
dborocunTesa. Peakiuu ¢poTocuHTE3A.
D¢ dhexTuBHOCTH (HOTOCHUHTE3A.
3HaveHne POTOCUHTE3A JIJIS )KU3HU
Ha 3emiie. BiusiHue ycinoBuii cpeasl
Ha (OTOCHUHTE3 U CIIOCOOBI MOBBILLIEHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTECHUM.

XeMOCHHTE3. XEMOCHUHTE3UPYIOIIUE
OakTepuu. 3HaU€HHE XEMOCHUHTE3a
JUIS J)KA3HU Ha 3eMIie.
Hemoncmpavyuu:

Ilopmpemui: K. A. Tumupsizes.
Tabauyvt u cxemol: «XJIOPOILIACTY,
«@DOTOCUHTE3)

JTUCCUMUJISIIINS, YHEPTETUYECKUI OOMEH,
dboTocunTe3, GOTONNU3,
dbochopunupoBanue, MEPeHOCUYNK
IPOTOHOB, XEMOCHHTES3.

OnuceiBaTh HOTOCUHTES, MPOIIECCHI,
IIPOTEKAIOIIUE B CBETOBOW U TEMHOBOM
dbaze.

BoIsSBISATH NPUUUHHO-CIIECTBEHHBIE
CBSI3U MEXK]TY MOTJIOMIEHUEM COJTHEYHOU
SHEPrUH XJIOPO(UIIOM U CUHTE30M
Monekyn ATO.

CpaBHUBAaTh UCXO/IHbIE BEILIECTBA,
KOHEUHbIE MTPOAYKTHI U YCIOBUS
MPOTEKAHUS PEAKIIUN CBETOBOM U
TeMHOBOH (ha3bl GOTOCUHTESA;
CpaBHuBaTh (POTOCHHTE3 U XEMOCHUHTES3.
OnenuBath 3HaUeHHE (POTOCUHTE3A U
XEMOCHUHTE3a JJIs )KU3HU Ha 3eMJie

4.2

DHEPreTUYeCKui
oOMeH

DHepreTuuecKkuii 0OMEH B KJIETKE.
Pacmiennenne BemecTB, BhIACICHUE U
AKKyMYJIMPOBaHUE SHEPTHUU B KIIETKE.
DTansl SHEPreTHUECKOro OOMeHa.
['mukosnus. bpoxxeHuen ero BUbI.

PackpsiBaTh conep:kaHie TEPMUHOB U
NOHATUIN: YHEPTeTUUECKUIT 0OMEH,
TJIMKOJIN3, MOJIOYHOKHUCIIOE OpOXKEeHueE,
CHUPTOBOE OpOXKEHHE, OMOIOTHYECKOe
OKHCIICHHE, KJIETOYHOE JbIXaHUE,
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Kucnoponnoe okuciienue, unm
KJIETOYHOE JAbIXaHue. OKUCIUTEIBHOE
dbochopunupoBanue. I HEKTUBHOCTH
AHEPreTUYECKOro oomMeHa.
Hemoncmpavyuu:

Tabnuywl u cxemol: « TUTIBIIATAHUS,
«MeTabom3m», K MUTOXOHAPUS,
«JHepreTuyeckuii 0OMeH»

TUCCUMUIISTINSA, (DEpMEHT.
Xapaktepu3oBaTb 0OMEH BEUIECTB U
IpeBpalIeHHE SHEPTUU (METa0OIU3M)
KaK OJIHO UX CBOMCTB KHBOTO.
[lepeuncnarb 0COOEHHOCTH
MJIACTUYECKOTO ¥ SHEPTETHUECKOTO
oOMeHa B KJIETKE; yCTaHaBJIUBATh
B3aMMOCBSI3b MEXKy HUMH.

Paznuuate Tunsl oOMeHa BEIIECTB

B KJIETKE: aBTOTPOHBIN U
reTepoTpOdHBIN.

OnuchIBaTh ATANbl SHEPTETHUECKOTO
obmeHa (MoArOTOBUTENbHBIN,
OECKHUCIIOPOIHBINA, KUCIOPOIHBIN)

U CPaBHUBAThH UX MEXIY COOOM.
XapakTepu30oBaTh peakluy TJIMKOIU3a,
OpO’KeHMsI, KJIETOUYHOTO JBIXaHUS;
BBISIBIISITh IPUYMHHO-CJICICTBEHHBIC
CBSI3U MEX]y TJIMKOJIM30M, KIIETOUHBIM
JbIXaHUEM U CUHTE30M MOJEKYT ATO.
CpaBHuBath 3¢ (PEKTUBHOCTH
O€CKHCIOPOTHOTO M KUCIOPOIHOTO
3TanoB

4.3

buocunres Oeska

Peakuuu MaTpuuHOro CHUHTE3A.
['enernyeckas unopmanus u JJHK.
Peanm3zanus renernaeckon
uH(pOpPMaLIUU B KIIETKE.

PackpbiBaTh cojiep;kaHuE TEPMHUHOB
Y IOHSATHUN: T€H, TEHETUYECKUHN KO,
MATPUYHBIN CUHTE3, TPAHCKPHUIIIHS,
TPaHCIISIUUS, KOJOH, aHTUKOJOH,
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I'eneTnyeckuil Ko UEro CBOMCTBA.
TpaHCKpUIILIUA — MATPUYHBIA CUHTE3
PHK. Tpancnsuus — OuocunTe3 Oenka.
Otansl Tpancisauun. KogupoBanue
aMUHOKHUCJO0T. Posib pubocomB
OuocuHTE3e OeKa.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbos.

Tabauywl u cxemwr: «Ctpoenne JIHK,
«Ctpoenue u GQyHKIIMOHUPOBAHUE TCHAY,
«CunTtes 0enkay, «Permukanus JJTHK»,
«l'eHeTHUECKUU KOI».

Obopyoosarue: MOJIEIN- ANITTUKAIIAA
«Y neoenune JIHK u Tpanckpunums»,
«buocunTe3 6eaKa»

pubdocoma, LIeHTpaJIbHas 10IMa,
MOJIEKYJIsIpHAasi OMOJIOTHSI.

Onpenenars CBOWCTBAa TEHETUYECKOTO
KoJa (TPUIIETHOCTbD, OTHO3HAYHOCT,
BBIPOXKIEHHOCTb, YHUBEPCAIBHOCTD,
HENEPEKPbIBAEMOCTb, HEMPEPHIBHOCTB ).
OnuceIBaTh 3Tanbl peaau3aluu
HACJICZICTBEHHON MH(OPMALIUU B KIIETKE.
CpaBHHBaTh pEaKkLIMM MAaTPUYHOIO
cunre3amoniexyn PHK u Genka B knetke

4.4

Hexnerounrie
(bOpMBI KHU3HU —
BUPYCHI

Heknerounsie (opMbl 5KU3HU — BUPYCHI.
Hctopust OTKpBITHS BUPYCOB

(. Y. IBanoBckwmit). OcobeHHOCTH
CTPOCHUS M ’KU3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrennii,
KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIE
BUpycamu. Bupyc umMmmyHoaedpuura

yenoBeka (BY) — Bo3oynutens CITM/Ia.

OOpaTHast TpaHCKPHIILIKS, peBEpTa3a u
unterpasa. I[Ipodunakruka
pacripoCTpaHeHUs] BUPYCHBIX
3a00J1€BaHHA.

PackpeiBaTh conepkanne TEPMUHOB U
HNOHSITUN: BUPYC, BUPYCOJIOTHS, KaIICU]I,
OakTepuodar, BUpyc UMMyHOe(ULIUTA
yenoBeka (BUY), oHKOreHHbIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KakK
HEKJIETOUHYI0 (hOpMY KHU3HH;
0COOCHHOCTH CTPOCHHUSA U
KHU3HECSATEIIbHOCTH BUPYCOB.
OnuchIBaTh )KM3HEHHBIN IIUKI BUPYCOB
UMMYHOJE(PHUINTA YETOBEKA; pa3indaTh
Ha pucyHkax BTM ((Bupyc TabauHoit
Mo3aunkHn), bakrepuodar, BAUY.
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Hemoncmpavyuu:

Lopmpemui: J1. 1. IBaHOBCKHIA.
Tabauyvt u cxemwvi: «BUpychb»,
«bakrepuodarmny; «CrpoeHue u
*u3HeHHbIN nuki Bupyca CIIN/da,
O0aktepuodara.

Obopyoosanue: MOACIb CTPYKTYPbI
JIHK; MarHuTHast MOJIeJIb-alIIuKaIIHS
«CTpoeHue KIETKH»

O60CHOBBIBaTh M COOJIIOIATH MEPHI
pO(UIAKTUKN PACTIPOCTPAHECHHUSI
BUPYCHBIX 3a00JIeBaHUI
(pecrimpaTopHBbIe, KETyJ0YHO-
KHIIIEYHBIC, KJICMIEBON HHIIE(DAITHUT,
BUY-undexius)

Utor

O 4aCOB I10 TEMC

6

Tema 5. PazMHoKeHHMe U MHAMBHAYAJIbHOE pPa3sBUTHE OPraHU3MOB

5.1

JKY3HEHHBIN TUKIT
KJIETKU. [lenenue
KJIeTKU. MuTto3

1

KieTounbIi ITUK, MW )KU3HESHHBIN ITUKIT
kietku. MaTepdasa u muros.
[Ipotecceol, mpoTekatomue B uHTEpdase.
Penukanust — peakuusi MATpUIHOTO
cunte3a JJHK. Ctpoenue xpomMocoMm.
XpOMOCOMHBII HA0Op — KApUOTHIL.
JIMTITON AHBIN 1 TaIJIONJHBIN
XPOMOCOMHBIEC HA0OPBI. XpOMaTH/IBI.
[{utonornyeckre OCHOBBI Pa3MHOKEHUS
Y UHAUBUAYAIBHOTO PA3BUTHUSA
OPraHu3MoOB. [[eleHne KIIETKA — MUTO3.
Craguu muto3a. [Iporecchl,
MIPOUCXOJISIINE HA PA3HBIX CTAJAUSIX
MHUTO3a. BonornuecKkuii CMBICII MUTO3A.
[Tporpammupyemasi ruOeb KISTKHA —
aroITo3.

PackpeiBath conepkaHue TEPMUHOB U
TOHSITHI: KIIETOUHBIN UK, MHTep(da3a,
peayIUIMKALMS, XpPOMOCOMAa, KAPUOTHII,
rarJIOUIHBIN, TUILIOW JHBIN
XPOMOCOMHBIN Ha0Op, XpOMAaTHU/IBI;
MUTO3 €ro craguu: npodasa, meradasa,
anagasza, Temodasa.

OnuceIBaTh )KU3HEHHBIN LIUKJIT KIETKU;
MEePEUYUCIIATh U XapaKTepru30BaTh
NEPUOABI KJIETOYHOTO ITUKJIA,
CpPaBHUBATh UX MEXK]Ly COOOM.
OnuceIBaTh CTPOEHHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPABHUBATh
XPOMOCOMHBIE HA0OPHI KIIETOK.
CpaBHUBATH CTAIMU MUTO3A.
PaznuyaTe Ha MUKpoOIIpenaparax

40



Hemoncmpavyuu:

Tabnuywl u cxemol.: «KIeTOYHBIA UKD,
«Permnmukanusa JJHK», «Ctpoenue
XPOMOCOMBI», « MUTO3)»; MarHUTHas
MOJIEb-anIIuKanus «JlereHue KIeTkny;
monens JJTHK.

Obopyoosanue: CBETOBOW MUKPOCKOII U
Mukponpenapat «KapuokrnHes B KieTKax
KOpEIIKa JTyKa».

Jlabopamopnvie u npakmuueckue
pabomol:

JlaGopaTopuas pabota Ne 3.
«HaOmroieHre MuTo3a B KIETKax
KOHUYMKA KOPENIKA JTyKa Ha TOTOBBIX
MHKponpenapaTax»

Y PUCYHKaX CTaJHM1 MUTO3a.
PackppiBaTh OMOIOrMUECKUIA CMBICI
MHUTO32

5.2

DopMbI
Pa3MHOXEHHUS
OpraHu3MOB

dopMBI pa3MHOKECHHSI OPTaHU3MOB:
OecroJioe 1 TMOJIOBOE.

Bunpl 6ecrionoro pa3sMHOKEHHUS:
JICJICHUE HaJIBOE M TTIOYKOBAHUE OJTHO-
¥ MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHHE,
BEreTaTHBHOE Pa3MHOXKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE
OpPTraHM3MOB, €T0 3HAYCHHE
JUTCETEKINH.

[TomoBoe pa3MHOKEHHE, €TI0 OTINYUS
oT O6ecrooro.

Hemoncmpavyuu:

PackpbiBaTh conepxaHue TEPMUHOB
Y IOHATUI: PA3MHOKEHHE, KIIOH,
MOJIOBBIC KJIIETKU (TraMeThl),
SUIIEKIIETKA, CIIEPMATO30U /I, 3UT0TA,
JieJIeHUe Ha/lBOe, TOYKOBaHUE,
cropyJsitus, pparMmeHTaIus,
BEreTaTUBHOE Pa3MHOKEHHE,
CEMEHHOE Pa3MHOKEHHUE, OIbUICHHE,
JIBOMHOE OIJIOJJOTBOPEHHUE, TOJIOBbIE
KeJe3bl, CCMECHHUKH, STMYHUKH,
OIUIOJIOTBOPEHUE (HAPYKHOE,
BHYTPEHHEE).
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Tabauysl u cxemol: «DOPMBI
Pa3MHOXKEHUSI OPraHU3MOBY, «JIBOiTHOE
OIJIOJIOTBOPEHUE YIBETKOBBIX
pacTeHun», «/lenenue KieTku
OakTepumny, «BereratuBHOE
pPa3sMHOXKEHUE pacTeHU», « CTpoeHUE
MOJIOBBIX KJIETOK»

XapakTepru3oBaTh 0COOCHHOCTH

Y 3Hau€HHE OECIOJIOT0 U MOJOBOTO
CIOCO0OB Pa3MHOKEHUHI.

Boigensats Bubl 6€cmnosnoro
Pa3MHOKEHUS; BBISIBIISITh B3AUMOCBSI3U
Mex 1y hopMaMu U CriocodaMu
Pa3MHOXEHUS, U UX OMOJIOTHIECKUM
3HAYECHHUEM.

Bragers npuéMaMu BEereTaTUBHOTO
Pa3MHOXEHUS KYJIbTYPHBIX PACTEHUN
(Ha mpUMepe KOMHATHBIX ).
XapakTepru30oBaTh MOJIOBBIC KIIETKHU:
SIMUEKJIETKHU, CIIEPMATO30U/IbI;
BBISIBJIAITH OCOOEHHOCTH

UXCTPOCHUS

53

Meiios

Meito3. Craguu Meiiosa. [Iponeccsl,
IIPOUCXOIAIINE HA CTAAUAX MENO3A.
[ToBeneHne XxpoMoCoOM B MEHO3E.
Kpoccunrosep. buonoruueckuii cMbICi
Y 3HAYCHHE MeKo3a.

Hemoncmpavyuu:

Tabauywvl u cxemol: «JleNEeHUESKICTKI,
«Menos».

Obopyoosanue: monens JIHK;
MarHuTHas MOJACIb-alIlINKAIUs
«JlemeHue KIeTKn»

PackpriBaTh comepxanue TEPMUHOB H
MOHSITUM: MEHO03, KOHBIOT AU
XPOMOCOM, TIEPEKPECT (KPOCCHUHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepru3oBaTh Mei03 KaKk Crocod
KJIETOYHOTO JICJICHUS; OMUCHIBATh MEH03
10 CTaJusIM; CPAaBHUBATh CTaJIMH Meo03a
U MHUTO3A.

Paznuuate Ha pUCyHKaX CTaAuK MEHo03a;
pacKpbIBaTh OMOJIOTHYECKOE 3HAUCHUE
Meno3a
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5.4

O6pazoBanue u

["ameTorenes — npoiiecc 00pa3zoBaHus

PackpsiBaTh conep:xaHne TEPMUHOB U

Pa3BUTHE MOJIOBBIX MOJIOBBIX KJIETOK Y>KHUBOTHBIX. MOHATUI: TAMETOTE€HE3, CIIEPMATOIEHES,
KJIETOK. [TonoBbie #xene3bl: CEeMEHHUKU U OOT€HE3, CLIEPMATO30M /I, AKpOCOMa,
OnnonoTBOpeHue anyHuku. OOpa3zoBaHuE U pa3BUTHE SITIEKIIETKA, MOJISIPHBIE TENbLIA.
MOJIOBBIXKJIETOK — raMeT (CIepMaTo3ousl, | XapakTepru30BaTh 0COOCHHOCTH
ANLIEKIETKA) — CIEPMATOreHe3 U raMeToOreHe3a y )KUBOTHBIX U €r0 CTaJINH;
ooreHe3. OCOOEHHOCTH CTPOESHUS MOJIOBBIE KJIIETKU KUBOTHBIX U OMUCHIBATH
AVLEKIIETOK U CLIEPMATO30UI0B. MPOLIECC UX PA3BUTHSIL.
OnnonorBopenue. Ilaprenorenes. CpaBHHMBATh CIEPMATOT€HES U OOTEHES.
Jemoncmpayuu: OnuceIBaTh OMIIOAOTBOPEHUE,
Tabauyvt u cxemol: «IIpsiMoen HempsiMoe | OMOTOTMYECKOE 3HaUEHUE
pasButue», «I'amerorenes OIUIOIOTBOPEHUS
y MJICKOIIATAOIINX U YETIOBEKAY.
Obopyoosarnue: Moaenb MeTadazHOM
XPOMOCOMBI, MUKPOCKOTI,
MUKpoIpenaparsl «CepmMaTo30U /bl
MJICKOIIUTAIONIIETO», «SNIIeKIeTKa
MJICKOITATAIOIIETOY.
Jlabopamopnuvie u npakmuueckue
pabomur:
JlaGopatopHas padota Ne 4. «3yueHue
CTPOEHMS MOJIOBBIX KJIETOK Ha FTOTOBBIX
MUKPOIIPENApaTaX»
5.5 | UeauBuayansHOE NunuBuayanbHoe pa3BuTue (oHTOreHe3). | PackpbeiBaTh cojiepkaHue TEPMHUHOB
pa3BUTHE OMOpHOHATBHOE Pa3BUTHE U TIOHATHI: OHTOT€HE3, YMOPUOTEHE3,
OpPraHU3MOB (aMOpuorenes). Drarbl SMOPHUOHATIBHOTO | 3UTOTA, IPOOJIeHHE, OIACTOMEPHI,

Pa3BUTHA Y IIO3BOHOYHLIX JKMBOTHBIX:

MopyIa, 61actyna, 61acToes,
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ApoOsieHue, racTPyJIALNs, OPraHOTEHE3.
[TocTamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHSL:
psiMOe, He TIPSIMOE (JTMYUHOYHOE).
Bnusinue cpeapl Ha pa3BuTHE
OpraHu3MoB; (haKTOpbI, CIIOCOOHBIE
BbI3bIBaTh BPOXKJACHHBIE YPOJICTBA.
Poct u pa3sutue pactennii. OHTOreHe3
[[BETKOBOT'O PACTEHUS: CTPOCHHUE CEMEHH,
CTaJIMU PA3BUTHUA.

Hemoncmpayuu:

Tabauyvt u cxemovl. «OCHOBHBIE CTAIUH
oHTOreHe3a», «IIpsmoe u Henpsimoe
pasBuTHE», «/IBOMHOE OIIOOTBOPEHUE
YIBETKOBBIX PACTCHUIN

racrTpyJa, Heupyna, OpraHOreHes;
3apOJIBIIIEBBIC JTUCTKH: IKTOJIEPMA,
Me30/iepMa, SHTOIepMa;
MOCTAMOPHUOHAIIBHOE PAa3BUTHE: TPSIMOE
U HenpsiMoe (JITUMHOYHOE); MeTaMop(do3,
Meracropa, MUKpOCTIOpa, IbLIBIEBOE
3€pPHO, CIIEPMUHU, 3aPOJIBIILIEBBIN MEIIOK,
JIBOMHOE OTLJIOIOTBOPEHHE.

OnpenensiTh dTarnbl SMOPHOHATBHOTO
pa3BUTHS XOPJIOBBIX HAa CXEMaxX H
npernapaTax U OMUCHIBATh MPOIIECCHI,
POUCXOSIINE HA KAXKIOM JTare.
CpaBHUBATH IEPUOJIBI OHTOTEHE3A;
IpsIMOE W HETIPAMOE (JIMYMHOYHOC)
OCTAMOPHUOHAIBHOE Pa3BUTHE,
3apOIBIIITN YeJIOBEKA U IPYTUX
XOPJIOBBIX.

OOBACHATH OMOJOTUYECKOE 3HAYCHUE
pa3BUTHS C METaMOP(PO30M;
OTPUIIATENILHOE BIIMSHUE aJKOTOJIS,
HUKOTHHA U APYTUX TePATOTCHHBIX
(akTOpOB Ha pa3BUTHE 3apPOJIbIIIA
qeIIoBeKa.

OnuceiBaTh MPOIECC TBOHHOTO
OTLIOIOTBOPEHUS Y IIBETKOBBIX
pacTeHun

Hroro yacos no treme
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Tema 6. HaciieiCTBEHHOCTh U K3MEHYUBOCTH OPraHU3MOB

6.1 | I'eHernka — Hayka 1 [IpenmMer u 3a7a4M TEHETUKH. PackpeiBath conepxanne TEpMUHOB U

0 HACJIECTBEHHOCTH Ponb nutonorun u amOpuonaoruu MOHATUMN: T€H, TEHOM, T€HOTHII, ()EHOTHII,

Y U3MEHUYHUBOCTHU B CTAHOBJICHUM I'€HETUKU. BKiaz XPOMOCOMBI, aJlJIeJIbHbIE TeHbI (aJUIeNn),
POCCHICKUX U 3apYO€KHBIX YUEHBIX B TOMO3HUI0Ta, FeTEPO3UT0Ta,
pa3BUTHE F'€HETUKU. METONbI FTEHETUKN | TOMHHAHTHBIN MPU3HAK (TeH),
(ruOpUAOTIOTUYECKU, pPELECCUBHBIN NPHU3HAK (I'€H), YUCTas
UUTOr€HETUYECKUH, MOJIEKYJISIPHO- JVHUSL, THOPUL.
TE€HETUYECKUI). [lepeuncnaTh U XapakTeprU30BaTh
OCHOBHBIE T€HETUYECKUE MMOHSATHUA. METO/Ibl TEHETUKH: THOPUA0IOTHUECKHIA,
['eHeTnyeckasi CHMBOJIMKA, UTOT€HETUYECKHUM, MOJIEKYIISIPHO-
HCIIOJIb3yEeMasl B CXEMax CKPEILMBAHUM. | TCHETHYECKUI; JOMUHAHTHBIC U
Jemoncmpayuu: pPELECCUBHBIE IPU3HAKK PACTEHUN U
Iopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. U. BaBuiios, C. C. UeTBepHuKOB, ITonp30BaThCS reHETHYECKOM
H. B. Tumodees-Pecosckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
ObopydosaHnue: MOJEIb- aNIITUKALUS JUTSL 3aIIUCH TE€HOTUIIMYECKUX CXEM
«MoHOTUOPHUIHOE CKPEIIMBAHUEY, CKpelIMBaHus
repOapuii «['opox moceBHOI»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTHU HACIEAOBaHUS PackpbIBaTh coaepkaHre TEPMUHOB

HACJIeI0BAHUS NPU3HAKOB, YCTAaHOBJICHHbBIE U TOHSATUNA: MOHOTUOPHUIHOE

IIPU3HAKOB. I'. Mennenem. MoHOTHOpHIHOE CKpelluBaHue, GEHOTUITUYECKHE

MonorubpuaHoe CKpelniMBaHue. 3akoHeuHOO0pa3us TPyMIbl, THOPUIOIOTUYECKUN METOI,

CKpElLIMBaHUE ruOpHuI0B IEPBOro mokosieHus. [IpaBuno | 9ucTeie TMHUU, JOMHHUPOBAHHUE TEHOB

AOMHWHUPOBAHMA. 3aKoH pacICIICHUA
IMPU3HAKOB. ['mmoTe3a 4YMCTOTHI raMeT.
[TonHoeu HemoJaHOe AOMHWHHUPOBAHUC.

(MosHOE, HETOJIHOE), pacIlleTJICHHe
B TIOTOMCTBE.
OnuchIBaTh METOAMKY MPOBEICHUS
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Hemoncmpavyuu:

Ilopmpemui: I'. MeHnnens.

Tabauysl u cxemovl: «MoOHOTUOPUTHOE
CKpEILUBAHUE U €TO [IUTOTCHETUYECKAS
OCHOBa», «3aKOH pacCIIEIJIEHUS U €ro
LUTOT€HETHUYECKAs] OCHOBa», «3aKOH
YUCTOTHI TaMET».

Obopyoosanue:

MoOIeN-anTuInKauuu « MoHOTUOpUAHOE
cKpeuiuBanuey, «Henomnoe
JIOMUHUpOBaHKE», repoapuit «['opox
ITIOCEBHOW»

I'. MeHnneneMonbITOB 10 U3YYEHHIO
HACJICIOBAHMSI OJHOU Maphl MPU3HAKOB
y TOpoxa MOCEBHOTO.

PackpbiBaTh cojiepkaHlE 3aKOHOB
eauHOoO00pa3usi THOPHUIOB MEPBOTO
MOKOJICHHSI ¥ 3aKOHA PACUICTIICHHUS.
OOBACHATh TUNIOTE3Y YUCTOTHI FaMeT.
3anuchIBaTh CXEMbl MOHOTHOPHIHOTO
CKpEUIMBaHUs, OOBSICHATh €TI0
IIUTOJIOTHYECKUE OCHOBBI U PellaTh
TeHETUYECKUE 3a7a9n

HAa MOHOTMOPHUIHOE CKpEUIMBaHUE

6.3

JurubpuaHoe
CKpeIlrBaHue.
3aK0OH HE3aBUCHUMOT'O
HacJeI0BaHM
IIPU3HAKOB

Jurn6pugHoe CKpelrBanme. 3aKoH
HE3aBHCHUMOTO HACJICAOBaHUS
pu3HaKoB. [{uToreHeTHYeCKue OCHOBBI
TUTHOPUIHOTO CKPEIIUBAHUSI.
AHanmM3upyoliee CKpelruBaHue.
Hcnonp30BaHre aHATM3UPYIOMIETO
CKpENTUBAHUS JIJISl OTIPEICTICHIS
T€HOTHIIA OCOOMH.

Hemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauywl u cxemol: «JlurndbpuaHoe
CKpentuBanuey, «llutomornueckue
OCHOBBI TUTUOPHUIHOTO CKPEITUBAHUS.
ObopyoosaHue: MOJIETb- ANITLTAKATIHS
«JIuruOpuHOe CKpEIUBaHUEY

PackpbiBaTh copepxaHne TEPMUHOB U
MOHSATUH: AUTUOPHUIHOE CKPEITUBaHUE,
aHAJM3HUPYIOIIEE CKPEUIMBAHUE.
OnuceiBaTh onbITH I'. MeHnens

10 U3YYCHUIO HACIEAOBAHUS JBYX MHap
MIPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpeiBats conepxkanue 3aKoHa
HE3aBUCHUMOT0 HACJIEA0OBAaHUS IPU3HAKOB.
[IpuMeHAT, MATEMATUUECKUN PACUET
C IOMOUIBIO METO/IA IEPEMHOKEHUS
BEPOSITHOCTEN U 3aMUCH C IIOMOIIIBIO
(EHOTUIMYECKUX PAUKATIOB
pacILEIUICHHs TPU3HAKOB Y TIOTOMKOB
1o eHOTUITY ¥ TCHOTHUITY.
3anuceiBaTh CXEMbl AUTHOPUIHOTO
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CKpeITUBaHus, OOBICHITH €r0
LUATOJIOTUYECKUE OCHOBBI U PEIIATh
TeHETUYECKUE 3a/1a4l Ha TUTHOPUTHOE
CKpELIMBaHUE

6.4

CueruieHHoe
HaCJIEJOBaHUE
MIPU3HAKOB

CueruieHHOE HaceI0BaHNE TPU3HAKOB.
Pa6ota T. Moprana no cremjieHHOMY
HacJieJoBaHuio TeHoB. Hapyienue
CLEIUICHHS TEHOB B PE3yJIbTATE
KpOCCUHTOBepa. XpOMOCOMHas TEOPHUsI
HAaCJIEICTBEHHOCTH.

I'eneTnueckue KapTel.
Hemoncmpayuu:

Ilopmpemwi: T. Mopras.

Tabnuywvl u cxemol.: «MeHo3»,
«I'eHeTMYECKHE KAPTHI pACTEHUH,
KUBOTHBIX U YEJIOBEKAY,
«B3aumojielicTBHE ajIeNbHBIX TE€HOBY.
Obopyoosanue: MUKpoOIIpernapar
«JIpo3zodunay (Hopma, MyTauu Gopmbl
KPBUIBEB M OKPACKH TeJla), MUKPOCKOTI,
Moaenb-anmukamnusa «llepekpéct
XPOMOCOMY.

Jlabopamopnvie u npakmuueckue
pabomur:

JlabopaTtopHuas pabota Ne 5. «3yuenue
pE3yNbTaTOB MOHOTHOPHUIHOTO

U IUTUOPUIHOTO CKPEITUBAHUS

PackpriBath conepxanue TEPMUHOB U
MOHATHN: CUEIJICHHOE HACIICIOBAHNE
IPU3HAKOB, PEKOMOHMHALINS T€HOB,
T€HETUYECKUE KAPTHI XpPOMOCOM,
MOPraHuaa.

HaspiBaTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOW TEOpUHU
HacienctseHHoctu T. Moprana;
pacKpbIBaTh cojiepxKaHue padoTh

T. Moprana 1o cuerieHHOMY
HACJIEI0BAHUIO T€HOB U IPUYUHBI
HapyLIEHUs CUEIJIEHUS MEX 1Y T€HAMU.
3anuchIBaTh CXEMbl CKPEITUBAHUS

IIPU CLEIJICHHOM HACJIEI0BAHUH,
OOBACHSITH MPUUMHBI PEKOMOMHALINH
T€HOB, OIPEAEIIATh YUCIO TPy
CLEIUICHHS T€HOB; PElIaTh TEHETUYECKUE
3a71a4M Ha CLIETUICHHOE HACIEA0BaHUE
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y Ip030(Q Ikl Ha TOTOBBIX
MHUKpOIpenapaTax»

6.5 | I'eneruka nona. I'eneTuka nona. XpoMOCOMHOE PackpeiBath conep:xaHue TEPMUHOB U
Hacnenosanue onpeaenaeHue noia. AyrocoMbl U TIOHSITHIA: XpPOMOCOMHBIN HabOD,
IIPU3HAKOB, ITOJIOBBIE XPOMOCOMBI. [ 'OMOTaMEeTHBIE U | ayTOCOMBI, IOJIOBBIE XPOMOCOMBI,
CLEIUIEHHBIX C IOJIOM reTepOraMeTHbIE OPraHU3MBL. TOMOTaMETHBIN OJ, TETEPOTraMETHBIN

Hacnenosanue npu3HakoB, CUEIUICHHBIX | IOJI, CUEIJIEHHOE C ITOJIOM HACJIeI0BaHUE
C MOJIOM. MIPU3HAKOB.
JHemoncmpayuu: OOBACHATH HUTOJOTMYECKUE OCHOBBI
Lopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'O MEXaHHU3Ma OIPEICIICHUS
H.M. Basuiios. I0JIa Y PA3JIMYHBIX OPraHU3MOB.
Tabauysl u cxemol: «I'eHeTHKA TIOJIAY, CpaBHUBATH 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEAOBaHUS, HAaCJIEOBAaHUS IPU3HAKOB, CLETICHHBIX
CLEIJIEHHOTO ¢ TOJIOM», «KaprnoTuribl Y HE CUCIUICHHBIX cnioyioM. Pemiars
YeJI0BEKA U KUBOTHBIX Ir€HETUYECKHUE 3/1a4l Ha HACJIE0BAHUE
CUEIUICHHBIX C ITOJIOM NPU3HAKOB

6.6 | I3MeHUYHnBOCTb. N3meHunBoCTh. BHbI H3MEHUUBOCTH: PackpeiBath coaepkaHue TEPMHUHOB U
Henacnencreennas HEHACJIEICTBEHHASI U HACJIC/ICTBEHHASI. MOHSATUIN: U3BMEHYUBOCTb,

U3MEHYUBOCTD Posb cpenpl B HEHACIIEICTBEHHOM HACJICICTBEHHAs! N3MEHYUBOCTb,

W3MEHYMBOCTH. XapaKTEPUCTUKA
MOTU(PUKATMOHHON U3MEHUYUBOCTH.
BapuanmoHHbII psig M BapuallMOHHAS
kpuBas. Hopma peakyu npusHaka.
KonuuecTBeHHBIE M KQUECTBEHHBIC
MPU3HAKHA U UX HOPMA PEAKIIH.
CaoiicTBamoau(puKaIMOHHON
W3MEHUYHMBOCTH.

HeHAaCJIEACTBEHHAss U3MEHYHMBOCTD,
MOIM(PUKAIIMOHHAS U3MEHYNBOCTD,
BapUaIlMOHHBINA PsJl, BapHaHTa,
BapuaIMOHHasl KpUBas, MPU3HAK,
HOpMa PEaKIMK, KOJUICCTBEHHBIC U
KaueCTBCHHBIC MMPU3HAKH.
KnaccudumupoBars BubI
M3MEHYHUBOCTH U BBISIBIISITH UX
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Hemoncmpavyuu:

Tabauysl u cxemol: «Bupl
M3MEHUYHBOCTHY, «MomudukannonHas
U3MEHYUBOCTbY.

Jlabopamopnwie u npakmuyeckue
pabomol:

JlaGopatopHas padota Ne 6. «M3yueHue
MOAU(UKAIIMOHHON U3MEHUYUBOCTH,
MTOCTPOEHUE BapUALIMOHHOIO psAlia U
BAPHUALIMOHHON KPUBOW»

OnonornyecKue 0COOCHHOCTH.
[TepeuncnsaTe cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU U
OOBSCHATH €€ 3HaYEHUE ISl OpPraHU3MOB.
PaznuuaTh KOJIMUECTBEHHBIE U
KaueCTBEHHBIE ITPU3HAKH; CTPOUTH
BAPUALIMOHHBINA P, BAPUALMOHHYO
KPUBYIO, BBIUHCIIATh CPEAHEE 3HAYCHUE
MpU3HaKa

6.7

Hacnencrsennas
W3MEHYHUBOCTD

HacnencrBenHas, Wi reHOTUITAYECKAs
M3MEHUYMBOCTh. KOMOMHAaTHBHAS
W3MEHYUBOCTh. MEHO03 U TTOJIOBOM
MPOIIECC — OCHOBA KOMOMHATUBHOM
W3MEHYMBOCTH. MyTalmoHHas
W3MEHYHUBOCTb.

Knaccudukanus Mmytanuii: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa ¥ NpUYNHBI MyTaLlAN.
MyTtarenssie (hakTOpBbI.

3aKOH rOMOJIOTHYECKHUX PsJIOB

B HACJICACTBEHHON M3MEHYMBOCTH

H. 1. BaBunoBa. Buesnepnas
HACJIEJICTBEHHOCTh U U3MEHYUBOCTb.
Hemoncmpayuu:

Hopmpemuwi: I'. ne ®pus, H. 1. BaBunos.
Tabauyvt u cxemol: «MyTarimoHHas

PackpeiBaTh copepxanne TEPMUHOB U
IIOHSITHI: HACJIEICTBEHHAS
M3MEHYUBOCTH, KOMOMHATHUBHAS
U3MCHYHMBOCTH, MyTaIllMOHHAS
U3MCHYHMBOCTH, MYTaHT, MyTaIlHH:
Te€HHBIE, XPOMOCOMHBIC, TCHOMHBIC;
TOJIUTIION NS, aHCYIUIOU NS, MyTarcHBbI.
XapakTepru30BaTh HACIEICTBEHHYIO
U3MEHYHMBOCThH; (POPMYJIMPOBATH 3aKOH
TOMOJIOTHYECKHX PSIJTOB

B HACJIEACTBEHHON M3MEHYUBOCTH

H. 1. BaBuiioBa u 00BACHSITH €r0
3HAYEeHUEIIST OMOJIOTHH U CEEKIIUH.
KnaccudumnupoBats MyTariuu: TeHHBIC,
XPOMOCOMHbBIE, TCHOMHBIE ¥ IPUBOUTH
IpUMEPHI MyTaIUi.

OOBACHATHh MPUYUHBI BO3HUKHOBCHHS
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U3MEHYUBOCTDHY.
ObopyoosaHue: MUKPOCKOTI,
MuKpomnpenapar «Jlpozoduna» (Hopma,
MyTanuu (OpMBI KPBUTHEB B OKpacKa
TeNa); KOMHAaTHbIE PACTEHUSI C MEeCTPOr
OKpPACKOH JIMCTHEB.

Jlabopamopnuie u npakmuueckue
pabomul:

Jlaboparopnas paborta Ne 7. « AHanu3
MyTalui y Apo30(QuiIbl Ha TOTOBBIX
MUKpOIpenaparax»

MYTaIui, pojib (haKTOPOB-MYTareHOB.
CpaBHUBaTh BHJIBI MYyTAIlNii; BBISBISITH
IPUYUHBI HACJIEICTBEHHOM
W3MEHUYMBOCTH, WCTOYHUKH MYTareHOB
B OKpYXaroleil cpejie (KOCBEHHO).
XapakTepru30oBaTh BHESJCPHYIO
HACJICJICTBEHHOCTh 1 N3MEHUYNBOCTh

6.8

['eneTuka yesoBeka

I'enetruka uenoseka. Kapuorun
YyeJI0BeKa.

OCHOBHBIC METO/IbI TCHETHKH YeJIOBEKA:
reHeaJOTHYeCKU, OJIM3HEIIOBBIH,
IIUTOT€HETUYECKNM, OMOXHMUYSCKUH,
MOJICKYJISIPHO-T€HETUYECKUI.
CoBpemeHHOE olpeeieHue TeHOTUMA:
MMOJITHOTEHOMHOE CEKBEHUPOBAHHUE,
T€HOTUITMPOBAHUE, B TOM YHCIIE

¢ nomoisro [IIP-ananu3a.
HacnencrBennsie 3a001eBaHus
yeJIOBEeKa: TeHHBIE 00JIe3HU, 00JIE3HU

C HacJIeACTBEHHOM
MPEIPACIION0KEHHOCTIO, XPOMOCOMHBIE
0osie3nn. ComaTuyeckKue u
r€HEpPaTUBHBIC MyTalIUH.

PackpsiBaTh conep:kaHne TEPMUHOB U
MIOHSATUM: KapUOTHII YeJIOBEKa,
LIUTOTEHETUYECKUI METO/I,
reHeaJornueCKuil METO, POJIOCIOBHEIE,
OJIM3HEIIOBBIA METO/I, HACJIEICTBCHHBIC
0oJie3Hu: (MOHOT'CHHBIE,

C HACJIEICTBEHHOM
MIPEIPACIOIOKEHHOCTBIO,
XPOMOCOMHBIE), MEAUKO-TEHETUUECKOE
KOHCYJIbTUPOBAHUE.

[TepeuncnsaTh 0COOCHHOCTH N3YUYCHUS
TCHETHUKH YEJIOBEKA; MPUBOJAUTH
PUMEPHI HACIICICTBEHHBIX O0JIe3HEH
YeJI0BEKa, XapaKTepHU30BaTh METOJIbI UX
npo(UIaKTUKN; 00OCHOBBIBATH 3HAUECHUE
MEJIMKO-TE€HETHYECKOTO
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CrBosioBbie KieTKU. [IpuHIMIBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKH,
pOoGUIAKTUKA U JICYEHUSI TeHETHYECKUX
Oosre3Hell. MeIMKo-reHeTHIeCKOe
KOHCYJIbTHPOBAaHHE. 3HAUCHHE
MEIUIIMHCKOM T€HETHUKHU

B MPEJIOTBPAILCHUH U JICYEHUH
TCHEeTHYECKHUX 3a00JI1€BaHUI YeIOBEKa.
Hemoncmpayuu:

Tabnuywl u cxemnr: «HaciienoBanume
pesyc-pakropay, «I'eHeTHka rpyri
KPOBUY.

Jlabopamopnsle u npakmuueckue
pabomol:

IIpakTuyeckas padora Ne 2.
«CocraBlieHUE U aHATIU3 POJOCIOBHBIX
YeJI0BEKay

KOHCYJIbTUPOBAHHS.
BoiBiSITE ¥ cCpaBHUBATH MEXTY COOOM
JOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKH
YEJI0BEKA.

CocTaBisTh U AaHAIU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

Hroro yacos no treme

8

Tema 7. Cesiekniusi opranus

MOB, OCHOBBI

OHMOTEeXHOJIOTUH

7.1

Cenekuus Kak HayKa
U TIpoliecc

1

Cenexuus Kak HayKa U Ipol1iecc.
3apoKICHHE CENIEKIIUH U IOMECTUKALIMS.
Yuenne H. 1. BaBuiiosa o nenrpax
MHOT000pa3us U MPOUCXOXKICHUS
KYJbTYPHBIX PaCTEHUI.

LleHTpBI MPOUCXOKACHHS TOMALTHUX
KUBOTHBIX.

Coprt, nopoja, mTamm.

PackpeiBath conepkaHue TEPMHHOB
Y TIOHATUM: CEJICKHUs, COPT, ITOPOa,
IITaMM, TOMECTHKAIHS, WIN
OJIOMAIlIHUBAHUE, IEHTPBHI
MHOT000pAa3usl U MPOUCXOXKICHUS
KyJbTYPHBIX PACTCHUH H
’KHBOTHBIX, THOpUAM3ALINS,
UCKYCCTBEHHBIN 0TOOD.
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Hemoncmpavyuu:

Ilopmpemui: H. 1. BaBuios.
Tabnauyvt u cxemwl: xapta «LleHTpHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYpPHBIXpacTeHUN», «I[lopoasl
JOMaIIHUX )KUBOTHBIX», «CopTa
KYJBTYPHBIX PACTEHUI.
Obopyoosarue: MyIsKA TUIOJIOB U
KOPHEIUIO0B TUKUX (POpM U
KYJbTYPHBIX COPTOB PACTEHUI;
repOapuii «CenbCKOX0351HCTBEHHBIE
pacTEeHUS»

Ha3piBaTh U CpaBHUBaTh OCHOBHBIE
ATarnbl pa3BUTHUS CEJEKLUU.

Wsnarars yuenue H. 1. BaBuiiosa

0 LICHTPax MPOUCXOKACHUS KyJIbTYPHBIX
pacTeHui; pa3anyaTh LEHTPHI HA KapTe
MUpa, CBSI3bIBATh UX MECTOMNOJIOKEHHE

C OYaram BO3HUKHOBCHMSIPEBHEUIINX
[ABWJIN3AIAH.

CpaBHUBaTb cOpTa KYJIBTYPHBIX
pacTeHui, MOPOAbI JOMAIIHUX
KUBOTHBIX U MX JTUKHUXIIPEIKOB.
OueHnBath posb CENEKIUU

B 00€CreYeHnH MPOJOBOJIBCTBEHHON
0€30I1aCHOCTH YE€JI0BEYECTBA

7.2

MeTtoarsl u
JIOCTIKCHUS
CEJICKIIUY PACTEHUM
1 JKUBOTHBIX

CoBpeMeHHbIE METO/IbI CEJICKIUU.
MaccoBblii 1 HHIUBUAYITbHBINA OTOOPHI
B CEJICKIIMUPACTCHUI U JKHUBOTHBIX.
Onenka 3KcTepbepa.
bi3kopoACTBEHHOE CKpEelMBaHUE —
UHOpuUAUHT. YucTas TuHus.
CkpenmBanue YUCThIX JTUHUM.
['ereposuc, niu rudbpuHas cuia.
HeponcTeenHoe ckpemyBanue —
ayTOpuauHr. OtnanéHHas
ruOpuau3anus u e€ ycrexu.

N cKkyCcCTBEHHBIN MyTareHe3 v NoJly4eHue
MOJUIIONIOB. [JOCTHXKEHUS CelleKIun

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUIN: UCKYCCTBEHHBIN 0TOOD,
MacCOBBIN O0TOOp, MHANBHUAYAIbHbBIN
0TOOP, IKCTEPhEP, OIMZKOPOJICTBEHHOE
CKpEIIMBAaHKE, YUCTAasl JIUHUS, TE€TEPO3HUC,
HEPOJICTBEHHOE CKpEIllMBaHUE,
UCKYCCTBEHHBI MyTareHes,
nonumuionasl. CpaBHUBATH (HYOPMBI
HCKYCCTBEHHOI'0 0TOOpa (MaccoBOro M
WH/IMBHUIYyaJIbHOTO), BUJIbI
rudpuau3anyu (OJIU3KOPOACTBEHHON 1
OTJIAJICHHOH ), CIOCOOBI TIOTYyYEHUS
MOJIUTUIOUIOB.
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pPacTEeHM, )KUBOTHBIX U
MUKPOOPraHU3MOB.
Hemoncmpavyuu:

Iopmpemuwi: 1. B. Muuypum,

I'. 1. Kapneuenko, M. @. 1BaHOB.
Tabauysl u cxemol: «OTHaNECHHAS
rudpuauzanus», «PaboTel akaiemMuka
M. ®@. UanoBay, «Iloaummonausy.
Obopyoosarue: MyIsKA TUIOJIOB U
KOPHEIUIO0B AUKUX (POpM U
KYJbTYPHBIX COPTOB PACTEHUH.
Jlabopamopnuvie u npakmuueckue
pabomur:

Okckypcust « OCHOBHBIE METO/BI U
JOCTUKEHUS CEJIEKIUU PACTEHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO,
IJIEMEHHYIO (hepmy,
COPTOUCTIBITATENIbHBIA YYaCTOK

WJIU TETUTMYHOE XO035UCTBO)

[IpuBOIUTE TPUMEPHI TOCTUKEHUN
CEJICKIIMN PACTEHUI U )KUBOTHBIX

7.3

buorexHosorus
KakK OTpaciib
MIPOU3BOACTBA

buotexHomorus Kak oTpacib
MPOU3BOJICTBA. | €HHAsl MHXKEHEPHUSI.
Oranbl co3aanus pekomOuHanTHo JTHK
Y TPAHCTE€HHBIX OpraHu3MoB. Kierounas
uHxxeHepus. KiieTouHbie KyabTyphI.
MUKpPOKIOHAILHOEPA3MHOKEHHE
pactenuii. KinonnpoBanue
BBICOKOIIPOAYKTHBHBIX

PackpsiBaTh copepxaHne TEPMUHOB U
MOHSTHIN: OMOTEXHOJIOTHS, KIETOYHAS
WHKCHEpUs, TeHHAs NHKEHEPHS,
KJIOHUPOBAHKE, TPAHCTCHHBIC
opranu3mbl, MO (reHeTnuyecku
MOJU(DUITIPOBAHHBIE OPTaHU3MBI).
XapakTepru3oBaTh OMOTEXHOJIOTHIO KaK
OTpacJb TPOU3BOJICTBA, OCHOBHBIC
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CEIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.
DKOJIOTHYECKUE U ITUUECKUE TIPOOIIEMBI.
I'MO — reneTuuecku
MOAUGUITUPOBAHHBIE OPTAHU3MBI.
Hemoncmpayuu:

Tabnuywl u cxemolr: KOOBEKTHI
OonoTexHoJaorun», «Knerounnie
KYJbTYPBI U KIIOHUPOBAHUEY,
«KoHCTpynpoBaHHE M TEPEHOC T€HOB,
XPOMOCOM)

JIOCTHKEHUSI OMOTEXHOJIOTUH B 00J1aCTH
IIPOMBITIUICHHOCTH, CEJIbCKOTO XO3sICTBA

Y METUITAHBI.
[lepeuncnsaTh U XapaKTepU30BaTh
OCHOBHBIEMETOBI U JOCTHKCHHUS
OMOMHKEHEPUH.

OO6cyX1aTh SKOJIOTHYECKUE U
ATUYECKUE aCTIEKTHI HEKOTOPHIX
UCCJICIOBAaHUIA B 001aCcTH
OMOTEXHOJOTUH (KJIOHUPOBAHUS,
MCKYCCTBEHHOTO OTUIOJOTBOPEHUS,
HAMpaBICHHOTO U3MEHEHHSI TeHOMA U
CO3/IaHUS TPAHCTEHHBIX OPTAHU3MOB)

HToro yacoB 1o teme 3
PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KJIACC

Ne
/o

HanmenoBanue
pa3ziesioB U TeM
y4eOHOTO0 MpeMeTa

KomnuecTtBo
4acoB

[TporpamMmHOe conepxanue

OCHOBHBIE BUIBI IEATEILHOCTH
00yUaroIIMXCs

Tema 1. DBoJIOIIMOHHAA OHOJIOTHSA

1.1

DBOJIOLUA U METOBI
€€ U3yyeHus

1

[IpeAnochbuUIKM BOBHUKHOBEHUS
HBOJIIOIIMOHHON TEOPUU. DBOJIIOIIMOHHAS
Teopusi U €€ MECTO B OMOJIOTHH.
BrausiHue 3BOJIFOIIMOHHON TEOPUH

Ha pa3BUTHE OMOJIOTUH U JPYTUXHAYK.
CBuIeTENBCTBA SBOJIOLUU.
[TaneonTonornueckue:
MOCJIEIOBATEILHOCTh MOSIBJIICHUS BUIOB
B MAJICOHTOJIOTMYECKOMN JIETOIHUCH,
nepexoaHbie POpPMBI.
buoreorpaguyeckue: cxo/CTBO U
paznuuue dayH udaop MaTEpPUKOB U
OCTPOBOB. IMOPHOJIOTHIECKHUE: CXOJICTBA
U pa3iauyuus SMOPUOHOB Pa3HbIX BUIOB
MO3BOHOYHBIX.
CpaBHUTENBbHO-AaHATOMUYECKHE:
rOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
PYJIMMEHTApHBIE OPTaHbI, aTABU3MBI.
MonekynapHOo-OUOXUMUYECKHUE:
CXOJICTBO MEXaHU3MOB
HACJIEICTBEHHOCTH M OCHOBHBIX

PackpbiBaTh copepxaHre TEPMUHOB U
TIOHSITUIA: YBOJIIOIIHSI, TEPEXOTHBIC
dbopmbl, GUTOTEHETUIECKUE PSIIBI,
BUJIBI-DH/IEMUKH, BUBI-PEITUKTHI,
3aKOH 3apOJIbIIIIEBOTO CXO/ICTBA,
OMOTEeHEeTUYECKHIA 3aKOH,
TOMOJIOTUYHBIC ¥ aHAJIOTUYHBIE
OpTraHbl, PyAUMEHTAPHBIC OPTaHbI,
aTaBU3MBI.

[TepeuncisiTh OCHOBHBIE ATAIbl PA3BUTHUS
HBOJIIOLIMOHHOW TEOPHUH.
XapakTepru30oBaTh CBHUJIETEIHCTBA
ABOJTIOIUH: TTAJICOHTOJIOTHYECKUE,
ouoreorpaduueckue,
AMOPUOIOTUYECKUE, CPABHUTEIHHO-
aHATOMHYECKHUE, MOJIEKYIISIPHO-
OMOXUMHUYECKHUE.

[TpuBOIUTH MPUMEPHI TIEPEXOTHBIX
dbopM OpraHu3MoB, (HUIOTCHETHUECKIX
PAIOB.

[TpuBoauTH POPMYITUPOBKH 3aKOHOB
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METa0O0JMYECKUX MyTEH y BCEX >KUBBIX
OpraHu3MOB.

Hemoncmpauyuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. lapsun, B. O. KoBanesckuii,

K. M. Bbap, D. I'ekkens, ®. Mromiep.
Tabnuywvl u cxemol.: «Pa3BuTue
OpraHUYeCcKOTO MHUpA Ha 3emiiey,
penbedHbIe TAOTUITHI «3apOABIITN
MO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEPUKCH.

Obopyoosanue: buoreorpaduyieckas
KapTa Mupa; KoJuiekuus «Dopmbl
COXPAHHOCTH MCKOIAeMbIX )KUBOTHBIX U
pacTeHUi»; BIAXHBIE MTpenapaThbl
«Pa3Butne HacekoMoroy, «PazButue
JSATYUTKH

OMOreHETUYECKOTO U 3apOoAbIIICBOIO
CX0aCTBa

1.2

Hcropus passutus
NpEACTaBICHUN
00 3BOJIFOIIUA

OBomonmonHas teopus Y. JlapBuHna.
[TpeanochIKu BOSHUKHOBEHUS
JTapBUHU3MA. J[BIDKYIIHE CHITBI
ABOJIIOIIMU BUJIOB 110 [{apBuHY
(M30BITOYHOE Pa3MHOKEHHUE

IpU OTPAHUYEHHOCTH PECYPCOB,
HeonpeneaEHHas U3BMEHUYHUBOCTb,
O6opn0a 3a CyIecTBOBaHMUE,
€CTECTBEHHBIN 0TOOD).
CuHTeTHYecKast TeOpus HBOJIIOLIUN

PackpbiBaTh cojiep:kaHue TEPMUHOB U
TIOHSITUI: CUCTEMATHKa, €CTECTBEHHBIN
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu30BaTb OCHOBHBIC
ABOJIFOLIMOHHBIC UJICH, KOHLCIIUU U
TEOPUU; CPAaBHUBAThH B3TJISA/IbIHA BUJ U
sposnonuto K. JIunues, JK.b. Jlamapka,
Y. [apsuna.

OuenuBathb BkJaj JIMHHES B pa3BUTHE
CHUCTEMATUKH U OOBSICHSITH MPUHIIATIBI
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(CTD) 1 e€ OCHOBHBICTIOJIOKEHHUS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIunnei, K. b. Jlamapk,
Y. [apBuH.

Tabnuyvl u cxemor: «llomynsauumy,
«Kapra-cxema mapiipyTa nyTemecTBUs
Y. Jlapsunay, «DopMbl 60pbObI

3a cyliecTBOBaHUE», « ECTeCTBEHHbIN
oTO0p», «MHOTOOOpa3ue COpTOB
pactenuit», «MHOroobpasue noposa
KUBOTHBIX)»

OMHapHOW HOMEHKJIATYPBHI.
XapakTepu3oBaTh COAECPKAHUE U
3HAYEHUE IBOJIOLMOHHON KOHLIETIIIUT
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAJIBHO-D)KOHOMHYECKUE
MPEANOCHUIKM BO3ZHUKHOBEHHS
HBOIIOLMOHHON Teopun Y. [/lapBuHa.
PackpriBaTh coneprkaHne S3BOTOLMOHHON
teopun. /lapsuna; cpaBHHBaThH
HEONPEICIEHHYIO U ONPEACIEHHYIO
U3MEHYHMBOCTb, €ECTECTBEHHBIN U
UCKYCCTBEHHBIH 0TOOpP, POpMBI GOPHOBI
3a CyILLIECTBOBAHHUE.

OnuceIBaTh NOJIOKEHNS CHHTETUYECKON
teopun dBostonuu (CTD) n 00BACHATH
e 3HaYeHHe MIAOUOJIOTUU

1.3

Bun: xpurepun n
CTPYKTYpa.
[Tomymsmus kak Kak
JJIEMEHTAapHas
eAUMHULIA BUA

Muxpossomonus. [Tomynsanus kak
€AUHULABUIA U DBOJIOLINH.
Jemoncmpayuu:

Tabnuyvl u cxemoi: «llomynauumy,
«MyTanoHHasi ”3BMEHYUBOCTHY.
Obopyodosanue.: MAKPOCKOTI,
MuKponpenapar «/Ipozoduna» (HopMma,
MyTalu QOPMBIKPHUILEB U OKPACKH
Tena), MoJienb-anmuinkanus «Ilepekpéct
XPOMOCOM).

PackpsiBaTh comepxanue TEPMUHOB H
TIOHATHI: MUKPOIBOJTIOIIHS, BH/I,
KPUTEPUH BUA, apeall, MOIYJISIIIHS,
reHOo(OH I, MyTaIluu, KOMOMHAITUN
T'CHOB.

XapakTepru30BaTh BUJ KaK OCHOBHYIO
CUCTEMATUUYECKYIO SAMHUILY U
HEJOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Brigensats kputepuu Buma
(Mopdomornyeckuit, GU3HOTOTUICCKUH,
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Jlabopamopnvle u npakmuueckue
pabomuwl:

JlabopaTtopHnas padota Ne 1. «CpaBHeHue
BUJIOB 110 MOP(HOJIIOTUYECKOMY
KPUTEPHUIO»

OMOXNMUYECKUI, TCHETUYCCKU,
AKOJIOTUYECKUH, Teorpaduueckuil) u
MPUMEHSTh KPUTEPUU IS ONMCAHUS
KOHKPETHBIX BHUJIOB.
XapakTepu3oBaTh NOMYJISIUIO KaKk
CTPYKTYPHYIOEUHUITY BUIA U
HBOJTIOIUH.

OnuceIBaTh NOMYJISIHUIO IO OCHOBHBIM
MOKAa3aTelsIM: COCTaB, CTPYKTypa

1.4 | JIBrokyIHe CHIIBI JIBmxymue cuibl (pakTopsl)IBomiONMK | PackpeiBaTh coaepikaHne TEPMUHOB H
(3;meMeHTapHbIe BUJIOB B mpupoje. MyTallmoHHbIN MOHSTHI: KOMOMHATUBHAS
(akTOpbI) SBOIIOLUU IPOLECC U KOMOMHATUBHAS WU3MEHYHUBOCTb, MyTALIMHU, MyTal[AOHHBIN
M3MEHYHMBOCTH. [0y NIAIIMOHHbBIE BOHBI | TIPOIIECC, MOMYJISAIIMOHHBIE BOJIHEI,
u npeid renos. M3onsuus u Murpanus. | Apeiid reHoB, U30JIALMS, MUTPAIUH.
Jlemoncmpayuu: XapakTepu30oBaTh 3JIEMEHTAPHBIC
Tabauyvt u cxemvi: «JIBUKYIIUE CUITBI (haKTOPBI IBOJTFOITMHN: MYTAITHOHHBII
HBOJTIOLIAN npoiiecc, KOMOMHATUBHAS
U3MEHUYHUBOCTb, OMYJISIIIUOHHBIE BOJIHBI,
npeiid reHOB, U30JISAIINS, MUTPALIHS.
VYcranaBnmMBaTh NPUYUHHO-
CJICICTBCHHBIE CBSI3H MEXKTY
MEXaHU3MOM U Pe3yJIbTATOM JICHCTBHS
JBIKYIIUX CHII (3JI€EMEHTapPHBIX
(haKTOPOB) PBOJIOIUHU
1.5 | EcrecTBeHHbIi 0TOOD EcrtectBenHbIi 0TOOp — Hampasiswonuid | PackpeiBaTh conepxaHne TEPMUHOB U

U ero Qpopmsl

(haKkTOp IBOIOIHUH.
dopmbl eCTeCTBEHHOT0 0TOOpA.

MOHSATUM: €CTECTBEHHBIN 0TOOpP, OOpHOa
3a CyIIECTBOBAHHE.
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Hemoncmpayuu:
Tabauywl u cxemol.: «ECTECTBEHHBIN
otbop», «bopbba 3a cymiecTBOBaHUE

OnuceiBaTh MEXaHU3M JICHCTBHS
€CTECTBEHHOTO 0TOODA.
XapakTepru3oBaTb POPMBI €CTECTBEHHOTO
otOopa (ABMKYIIMMA, CTAOMIU3UPYIOIIHHA,
JTU3PYIITUBHBIN) ¥ CPABHUBATH UX MEKIY
co0oi.

XapakTepuszoBaTh 00pb0OY

3a CyIIECTBOBAHUE U CPAaBHUBATH €€
BUJIBI (MEXKBUI0BAs, BHYTPUBHIOBAS,
O6opb0a ¢ HeOJaronpUsITHEIMU
dakTOopamMu BHEITHEH CPEIbl)

1.6

Pesynbprarsl
IBOJTIOIIHH:
MPUCTIOCOOJIEHHOCTh
OpPraHHU3MOB U
BHU1I000pa30BaHUE

[Tpucnoco61eHHOCTh OPTraHU3MOB
KaK pe3yibTaT sBoitouuu. [Ipumepst
NPUCTIOCOOJIEHUH Y OPraHU3MOB.
Apomopdo3bl 1 nAKOATANITALIUY.
Buau BunoobpazoBanue.

Kpurepuu Buga. OcHoBHBIE (DOPMBI
BUJ1000pa30BaHus: reorpaduieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabauysl u cxemol:
«IpucnocobIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe B1U1000pa3oBaHuey,
«DKOJIOTHYECKOE BUI000Pa30BAHUE).
Obopyoosanue:

KoJutekius «[IpuMepsI 3amuTHBIX
IPUCTIOCOOICHUN Y )KUBOTHBIXY,

PackpbiBath conepkaHue TEPMUHOB U
HOHSTHIL: MPUCTIOCOOJICHHOCTD,
OKPOBUTEILCTBEHHAS H
npeocTeperamolias OKpacka,
MacKHUpPOBKa, BUJI000pa30BaHueE.
OnwuceIBaTh MEXaHU3M BOSHUKHOBEHHUSI
IPUCIIOCOOJICHUH y OPraHU3MOB.
BEISBISTE 10 M300paKEHUSM, HA KUBBIX
¥ (UKCHPOBAHHBIX MpenapaTax MPUMepb
IPUCIIOCOOJICHHOCTH PACTCHUN H
’KHBOTHBIX K YCIIOBHSMCPE/IbI

0oOUTaHMUs, TOKA3bIBATh OTHOCUTEIILHYIO
11e71eCO00Pa3HOCTh MPHUCIIOCOOTCHUIH.
XapakTepu3oBaTh CriocOObI U
MEXaHU3MbI BUI000pa30BaHMUS;
OITUCHIBATh U CPABHUBATH OCHOBHBIC
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KOJUICKITUSI HACEKOMBIX C Pa3TUIHBIMU
TUTIaMH OKPACKH; HAOOP TUIOAOBH
CEMSH.

Jlabopamopnvie u npakmuueckue
pabomel:

JlabopaTtopHas pabota Ne 2. «Onucanne
IPUCIIOCOOTICHHOCTH OpraHU3Ma U ee
OTHOCHUTEIILHOTO XapaKTepa»

(OPMBI IKOJIOTHYECKOTO U
reorpaduyecKOroBUI000pa30BaHMS

1.7 | HanpaBnenus u nyTtu
MAaKpO3BOJIIOLUN

MakposBoJronusi.

®dopMbl 3BOTIONUN: (DUTIETHYECKAs,
TMBEPreHTHAs, KOHBEPTCHTHAs,
napayensHas. HeobparumocTs
sBomonmu. IIpouncxoxnenne

OT HECHEINaIN3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyroias creruan3anus.
AJanTuBHAS paaualus.
Hemoncmpayuu:

Ilopmpempsi: A. H. CeBeplioB.
Tabauyvt u cxemol: KApoMopho3bD»,
«Mnuoananranumy, «O0mas
JIeTeHeparus.

Obopyoosanue: moneib « OCHOBHBIC
HAIPAaBIICHUS 3BOJIOLUNY; 00BEMHAS
Mozelb «CTpoeHHne TOJOBHOTO MO3ra
MTO3BOHOYHBIX)

PackpriBaTh copepikaHne TEPMHHOB U
MOHATHI: MAKPOIBOJTIOINSA, (DUIIOTEHE3,
OMOIOTHYECKHIA ITPOTpecc U perpecc,
apoMop(}o3, nauoamanTaius, oomas
JieTeHepanys, aJanTUBHAS PaHAaIIUs.
Xapaktepu30BaTh (JOPMBbI IBOITFOIIHH.
BrisBnsTE apoMopdo3bl 1
UAMOAJANTAIUNA YPACTCHUIA U
KUBOTHBIX.

CpaBHUBaTh OMOJOIMYECKUN MIPOrpecc
U Ouonornueckuii perpecc, apomopgos,
UAMOAJANTAIUIO W OOIIYTO
JIeTeHEepaLHIO.

BBISBISATE B3aUMOCBSI3H MEXKAY MyTSIMU
Y HAMpaBJICHUSMH SBOJTIOIUH

y pacTeHUH U KUBOTHBIX

Htoro yacos no treme
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Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE 'KU3HU HA 3emuie

2.1 | Ucrtopus xu3HU

Ha 3eMJje ¥ METOJIbI
€€ U3y4eHUs.
I'unote3sl
MIPOUCXOXKICHUS
KM3HH Ha 3emiie

2

Jlonay4dHbI€ PEICTABICHUS

0 3apOKJICHNM KU3HHU. HaydHble
TUMOTE3bI BOSHUKHOBEHUS KU3HU

Ha 3emJie: aOMOreHe3 UMaHCIIePMHUS.
XUMHUYECKasi IBOJIFOIIHUSL.
AOUWOTEHHBIN CUHTE3 OPTaHUYECKUX
BEIIECTB U3HEOPTAHUYECKUX.
DKCHEPUMEHTATILHOE MTOJATBEPKACHNE
XAMHUYECKOUN 3BOIOIUH.

HauanbHbIe 3Tarbl OM0JIOrHIeCKOM
sposioniuu. ['unoreza PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYD
Y BO3HUKHOBEHHE NPOTOKJIETKHU.
[IepBbI€ KJIETKHU U UX IBOJIIOLIMSI.
DopMHUPOBAHNE OCHOBHBIX TPYIIN
JKUBBIX OPTraHU3MOB.
Hemoncmpayuu:

Tlopmpemur:

®. Penu, JI. [Tactep, C. Munnep,

A. W. Onapun, I'. FOpu.

Tabauywl u cxemol: «BoO3HUKHOBEHUE
CoTHEYHOM CHCTEMBI»,

«Pa3BuTHE OPraHUYECKOTO MUDPaAY,
«PacturtenpHas kieTka», « KuBotHas
KieTkay, «lIpokapuoruyeckas
KJIETKa»

PackpeiBath cosiepxaHre TEPMUHOB U
NOHATUHN: KpeallMoHN3M, a0UOTeHe3,
BUTAJIU3M, ITAHCTIEPMUSI, OMOTI033,
KOarepBaThl, MPOOUOHTHI, CHMOMOTEHE3.
XapakTepu3oBaTh METO/Ibl U3YUEHUS
MCTOPUYECKOTO MPOUUIOT0 3€MIIH.
[lepeuncnaTb OCHOBHBIE 3TAIbI
XUMHUYECKON MOMOJIOTHYECKON
ABOJIIOLIHH.

W3narats conepkaHue rurnores3 U Teopuit
BO3HUKHOBEHUS KU3HU HA 3eMJie
(KkpeanlMoHu3Ma, CaMOIMPOU3BOJILHOTO
3apOKJIeHUsI (CIOHTAaHHOTO),
nancnepmuu, runote3sl PHK-Mupa).
OnmuceiBath 3kcnepuMenTsl C. Muiiepa
u I'. FOpu no noay4yeHuto OpraHu4ecKux
BEILIECTB U3 HEOPIraHUYECKHUX ITYTEM
aOMOTEHHOTO CHHTE3a
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2.2

OcCHOBHBIC ATAITBI
DBOJIIOLUH
OpraHUYECKOTO MUpa
Ha 3emJie, pa3BUTHE
’KU3HH T10 3paM U
nepuoiaM

PazBuTue xku3HM Ha 3emiie MO 3paM U
nepuogam. Karapxeii. Apxelckas

Y IIPOTEPO30KCcKas 3psl. [1ameo3onckas
apa u e€ nepuoIbl: KEeMOPUNCKUH,
OPIAOBUKCKUH, CUITYPUUCKUH,
JNEBOHCKNN, KAMEHHOYT OJIBHBIM,
TIEPMCKHUM.

Me3o30iickast 3pa ¥ €€ NEPUOBbI:
TPUACOBBIH, FOPCKUN, MEJIOBOM.
Kaiino3olickas 3pa u €€ mepuo/ibl:
I1aJI€Ore€HOBBIN, HEOT€HOBBIN,
AHTPONIOTEHOBBIM.

XapakTepuCcTUKa KIuMara u
re0JIOrMYEeCKUX npoueccoB. OCHOBHBIE
ATaIlbl 3BOJIFOLIUYU PACTUTEIIBHOTO U
KUBOTHOTO MHpa. ApoMopdh 036l

y PacTeHHI U )KUBOTHBIX. [losABIEHNE,
pacuBET U BBIMUPAHUE TPYII KUBBIX
OPTaHU3MOB.

Jemoncmpayuu:

Tabnuywvl u cxemnl.: «PazBurue
OPraHNYECKOTO MHUPAY,
rE€OXPOHOJIOIMYECKas Ta0INLa;
KoJuIeKIHsS «DOpMBI COXpaHHOCTH
VCKOITA€MbIX KUBOTHBIX U PACTECHUI.
Jlabopamopnwie u npakmuueckue
pabomeor:

PackpsiBaTh copepkaHue TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUO,
apoMOp(O3bI, UINOATATTAIIAH.

3HaTh MOCJIEI0OBATEIIBHOCTh SOHOB:
KaTapxeu, apxeu, MpoTepo30i,
dbanepo3oii; 3p: apxeickas,
IIPOTEPO30UCKAsL, MAIIEO30MUCKas,

ME3030MCKasl, KAMHO30MCKast; IEPUOJIOB:

KeMOPHICKUI, OpIOBUKCKHIA,
CUJIypUMCKHM, TEBOHCKHH,
KaAMEHHOYTOJIbHBIN, [IEPMCKHH,
TPUACOBBIHN, FOPCKUN, MEJIOBOM,
MaJI€OreHOBBIM M HEOTCHOBBLIN,
aHTPOIIOT€HOBBIN.

XapakTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTHH OPTaHUYECKOTO0 MUpa

110 dpaM ¥ IEPUOIAM I'€0JIOTUYECKOU
VCTOPHUH; JTAIIbl PA3BUTHSA
PACTUTENBHOTO U JKUBOTHOTO MUDPA.
Boigenuts rnmaBHbie apoMOp(O3bl
pacTeHUN U KUBOTHBIX.

CpaBHUBaATh MEXY COO0OH
IIPEACTABUTENIEN CUCTEMATHUECKUX
I'PyII OPTraHU3MOB, BBISIBIISITh YEPTHI
YCIIOKHEHUS U TPUCTIOCOOIEHHOCTH
K YCIIOBUSIM KU3HU
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[Ipaktuueckas padora Ne 1. «M3ydyenue
MCKOIIA€MbIX OCTAaTKOB PaCTEHUU U
KUBOTHBIX B KOJUIEKLIMSIX).

DKcKypcus «IBOJIIOLHUS OPraHUYECKOTO
Mupa Ha 3emJiie» (B €CTECTBEHHO-
HAy4YHbI WJIMKPAEBEIUYECKUI MYy3€eil)

2.3 | CoBpemenHas CucremMa OpraHM4eCcKOro MUpa Kak PackpbiBaTh conepxaHue TEPMUHOB U
cucrema oTpaxkeHue 3BooIuu. OCHOBHBIE MOHSITUM: CUCTEMATHKA, UCKYCCTBEHHAsS U
OpraHU4YeCcKOro MHUpa CUCTEeMAaTHUYECKUE TPYMIbl OPTaHU3MOB. | ECTECTBEHHAs KjlacCu(puKanus, OnHapHast

Jlemoncmpayuu: HOMEHKJIaTypa, IPUHIIUI
Tabnuyvl u cxemwvr: «CoBpeMeHHAS UEPAPXUYHOCTH.
CHUCTEMa OPraHUYECKOTO MHUPaY XapakTepu3oBaTb COBPEMEHHYIO
CHUCTEMY OpPraHMYEeCKOTO MHUpa
2.4 | DBomroLHMs YeIOBEKA DBOJIIOLMA YeTI0OBEKa. AHTPOMNOJIOTHUS PackpbiBaTh cojiep;kaHue TEPMUHOB U

(anTpOMOreHe3)

Kak Hayka. PasButue npeacraBiieHUN
0 IPOUCXOXKJACHUU YeI0BEKa. MeToabl
U3y4yeHHs aHTponorene3a. CxoacTea u
pa3nuuus 4eJIOBEKA U )KUBOTHBIX.

CucremaTnyeckoe I0JIOKESHHE YeJI0BEKa.

Hemoncmpayuu:

llopmpemuwi: Y. JlapBuH.
Tabauywl u cxemor: «CpaBHEHUE
aHATOMUYECKUX YEePT CTPOCHUS
YeJioBeKa M 4eJI0BEKOOOPa3HbIX
00€e3bsH».

Obopyoosanue: CICTIKA WU
M300paKEHUSI KAMEHHBIX OpYAUi

HOHATUI: aHTPOIOJIOTHsl, AHTPOIIOTEHE3,
yenoBek pasymMHubli(Homo sapiens),
IPSIMOXOKAEHHE, BTOpasi CUTHAJIbHAs
cucrTema.

[lepeunciaTh 3a1a4u aHTPONOJIOTUH,
ATaNbICTAHOBIICHUS U PA3BUTHUS
IPENCTABICHUI O IPOUCXOKIECHUN
4eJI0BEKa.

N3narate OCHOBHBIE TIOJIOKEHUS
teopun Y. JlapBrHa, KpUTHYECKH
OLICHMBATh HEHAYYHYIOUH(OPMALUIO
0 MPOMCXOXKICHUH YEIOBEKA.

3HATh CUCTEMATUUYECKOE MTOJIOKEHHE
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TIEpPBOOBITHOTO YEJIOBEKa: KAMHH-
qorepsl, pyouna, ckpebia

Busia Homo sapiens, mepedncisth ero
MOP(OJIOTO-aHATOMHYECKHUE TPU3HAKU
pa3HOro ypoBHs (THI, KJIacc, OTPsiA

u 1p.).

VYcraHaBnmMBaTh 4epThl CXOACTBA U
pasnuyuityesnoBeKka 1 >KMBOTHBIX.
OOBICHATDH U OIICHUBATH 3HAUYCHUE
HAYYHbIX 3HAHUH O IPOUCXOKICHUU
yeJioBeKa JIJIsl IOHUMaHUsl MecTa U PoJin
4yeJioBeKa B MPUPOJIE

2.5

JIBHKYIIIME CUIIBI

(paxTopsr)
aHTPOTIOTeHE3a

JIBmokyiue cuibl ((aKTopsbl)
anTpornorene3a. Haciencrsennas
W3MEHYHUBOCTh U €CTECTBEHHBIN OTOOP.
OO01uiecTBeHHBIN 00pa3 KU3HH,
U3rOTOBIIEHUE OPYAUH TpyAa,
MBIIJICHUE, PEYb.

Hemoncmpayuu:

Tabnuyvl u cxemol: «CpaBHEHHE
AHATOMHYECKUX YePT CTPOCHUS YETIOBEKA
¥ 9eJI0BEKOOOPa3HBIX 00€3bsIHY,
«OCHOBHBIE MECTA MAJICOHTOJIOTUYECKUX
HAXOJIOK MPEAKOBCOBPEMEHHOTO
YeJIOBEKay.

O6opynoBaHue: MyJISKI
«IIpoucxoxaeHue yenoBeka
(TAJICOHTOJIOTHYECKUE HAXOIKH )»

PackpsiBaTh copepxaHne TEPMUHOB U
MOHSTHIA: (DAKTOPBI aHTPOTIOTEHE3A,
TPYIIIOBOE COTPYIHUYECTBO, PEUb,
OpyIuiHas NeATEIHHOCTD,
nouMopu3M.

XapakTepru30BaTh JBUKYIIIHE CUITBI
(dakTOphI) aHTpOIIOTEHE3A!
OMOJIOTHYECKHE U COI[UAIIBHBIC,
CpPaBHUBATHh MX MEXKIY COOOM
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2.6

OCHOBHBIC crauu
SBOJIFOIITMH YCJIOBCKA

OCHOBHBIE CTaJU1 U BETBU IBOJIIOIUU
YyeJIoBeKa: aBCTpaJonuTeku, YenoBek
yMelbid, YenoBek mpsaMOXO 1IN,
YenoBek HeaHIepTanbCKuil, YernoBek
pa3yMHBI COBPEMEHHOI'O THUIIA.
Haxonku nckomaeMbIX OCTaHKOB,
BpEMs CyIIIeCTBOBaHMS, 00JIaCTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIAUSL.
Jemoncmpayuu:

Tabauywvl u cxemol: «OCHOBHBIE MeCTa
MaAJICOHTOJIOTUYECKHX HAXOJ0K ITPEKOB
COBPEMEHHOT'0 YEJIOBEKA,
«/lpeBHenmmue moan», «peBHue
moamn», «IlepBble COBpEMEHHBIE JIFOIN.
O6opynoBaHue: MyJsSKI
«IIpoucxoxaenue yenoBeka» (OrOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIA,
HeaHJIepTaJIblla, KP)OMAHBOHIIA); CIACITKH
WU U300pakKeHUs KAMEHHBIX OpyIuid
NEepPBOOBITHOTO YEJIOBEKA: KAMHH-
YOIIepsl, pyousna, ckpedia

PackpeiBath coaepkaHue TEPMUHOB U
MOHSITUI: aBCTPAJIONIUTEK, YEIIOBEK
YMEJIbIN, YEIIOBEK MTPAMOXOISAIINHI,
HEaHJepTajel, KpOMaHbOHELL,
HEOJIMTUYECKAsl PEBOJIIOLINS,
NEePBOOBITHOE UCKYCCTBO.
XapakTepu3oBaTh U CPABHUBATH MEK]Y
co00# OCHOBHBIE CTaJUH DBOJIIOIINU
YEJIOBEKA: XPOHOJOTMYECKUN BO3PAaCT,
apeaJ pacrpocTpaHeHusi, 00BEM
TOJIOBHOT'O MO3Tra, 00pa3 *KU3HU U

opyaus Tpyaa

2.7

YemoBeueckue pachl
Y IPUPOJIHBIE
aZjanTaluy 4eJIOBeKa

Yenoeueckue pacbl. OCHOBHbIE
OoJbIlINe pachl: €BPOIICONIHAS
(eBpaswmiickas), HErpoO-aBCTPaAJIOUTHAS
(3KBaTOpHUAIIbHAS ), MOHTOJIOUTHAS
(a3uarcko-amMepuKaHCKas).

PackpeiBath conepxkaHue TEPMUHOB
Y IIOHATHUH: PaChl, paCOTE€HES, COLUAII-
JApBUHU3M, PACU3M, METHCALUS.
XapakTepu3oBaTh U CPAaBHUBATH
MPEJICTABUTEIICNYETIOBEYECKUX Pac,
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YepThl MpUCTIOCOOIECHHOCTH
MPEJICTABUTENIEN YETIOBEUECKUXPAC

K YCJIOBMSIM CYIIIECTBOBaHMS. EqUHCTBO
yesjoBeueckux pac. Kpuruka
COLMAJIBHOTO IApBUHMU3MA U Pacu3Ma.
Jemoncmpayuu:

Tabnuywl u cxemwvi: «YemoBedyeckue
pace»

PacCKpbIBaTh NPUUMHBI I MEXAHU3MBbI
pacoreHesa, MepevrcisaTh U MPUBOINUTD
IPUMEPBI TPUCTIOCOOIIEHHOCTH YEJIOBEKa
K YCJIOBHUSIM CPEZbI, IPUMEPHI
IPUCIIOCOOUTENIBHOTO3HAYEHUSI PACOBBIX
MIPU3HAKOB.

Jloka3biBaTh €AMHCTBO Bu1a Homo
sapiens, HAy4HYI0 HECOCTOSTEIbHOCTb
PacOBBIX TEOPHUM,UJEH COLMATBHOTO
JJApBUHW3MA U pacu3Ma

NToro yacoB 1o reme

9

Tema 3. Opranu3mMbl U OKpYy Kaouias cpe

aa

3.1 | Dkonorus Kak Hayka 1 DKOJIOTUs Kak HayKa. 3alauuu pasziesibl | PackpblBaTh coliepKaHue TEPMUHOB U
JKOJIOTUH. MOHSTUI: KOJIOTHS, IOJIEBBIE
Metoabl 5KOIOTNYECKUX UCCIEN0BAHUN. | HAOIIOJEHUSI, SKCTICPUMEHTHI,
DKOJIOTNYECKOE MUPOBO33PEHUE MOHHUTOPHUHT OKPYXKAIOLIEH CPEBI,
COBPEMEHHOI'0 YEJIOBEKA. MO/JIEIIMPOBAHUE, SKOJIOTUIECKOE
Jemoncmpayuu: MHUPOBO33PEHUE.
llopmpemur: A. I'ymO0nbaT, [IepeuncnsaTh 3a1a4u 3KOJIOTUH, €€
K. ®@. Pynbe, O. I'ekkelnb. pa3zeibl UCBSI3U C APYTUMH HAYKAMHU.
Tabnuywr u cxemwr: kapta «lIpuponnsle | Xapakrepu3oBaTh METOIbI
30HBI 3EMIIN» DKOJIOTUYECKUX MCCIIETOBAHUMN

3.2 | Cpenbl obuTaHus u 1 Cpenabl oOMTaHus OpraHU3MOB: BoJiHasl, | PackpbIBaTh cojep:kaHre TEPMUHOB

HKOJIOTUYECKUE
(haxTopbl

Ha3€MHO-BO3/1yIIIHAs, IOYBEHHAs,
BHYTPHU-OPTaHU3MEHHA.
DKoJiornueckue PaxkTopsl.

KJ'IaCCI/I(bI/IKaI_II/I}I OKOJIOT'MYECKHX

U TIOHSTUI: Cpe1a OOUTaHMS,
9KOJIOTHYECKUE (PaKTOPHI,
OMOIOTHYECKUN ONITUMYM,
OTPaHUYUBAIOIIHNKN (JTUMUTHPYIOITUIN )
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dbakTopoB: abuoTuueckue, OMOTHUUECKHUE
Y aHTPOTIOTEHHBIE.

JleticTBHE IKOJIOTHYECKUX (DAKTOPOB

Ha OpraHU3MBbl.

Hemoncmpauyuu:

Tabauyvt u cxemvi: «CpenploOUTaHUs
OpraHU3MOB»

dakrop.

XapakTepu30BaTh YCIOBHS CPEIl
0oOUTaHUS OPTaHU3MOB;
KJIaCCU(PHUIIMPOBATh U XapaKTEPU30BaTh
9KOJIOTHYECKHEe (PaKTOPBI: A0MOTHYECKHE,
OMOTHYECKUE W aHTPOIIOTCHHBIC.
OnwuceIBaTh NEHCTBHE YKOJIOTHUECKUX
(akTOpOBHA OPTaHU3MBI.
XapakTepu30BaTh 0COOCHHOCTH
CTPOCHUS U KU3HECSTEITLHOCTH
pacTeHHi ¥ KUBOTHBIXPA3HBIX CPEJl
oOuTaHus

3.3

AOuoTnuyeckue
bakTopbl

Abuotnyeckue GpakTophl: CBET,
TEMIEpaTypa, BIAXKHOCTb.
dotonepuonusm.[Ipucnocodbnenus
OpPraHU3MOB K JEHCTBUIO0 a0MOTUYECKUX
bakTopoB. buonornueckuepuTMBbI.
Hemoncmpayuu:

Tabauysl u cxemvl: «POTONEPUOAUIM.
Jlabopamopnvle u npakmuueckue
paoomuwi:

JlabopaTtopHnas padota Ne 3.
«Mopdosoruueckre 0COOEHHOCTH
pacTeHui U3 pa3HbIXMECT OOUTAHUSDY.
JlaGoparopHas pabora Ne 4. « Bnusiaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJieyca»

PackpbiBaTh copepkaHue TEPMUHOB U
HNOHSATUN: a0MOTUYECKUE (PAKTOPHI,
dboToneproan3M, OMOIOTHUECKUE
PUTMBI.

AHanu3upoBaTh IEHCTBUE CBETA,
TEMIIEPATYPhI, BIAYKHOCTH HA OPTaHU3MBI
Y TIPUBOJUTH TPUMEPHI
MIPUCTIOCOOTICHHOCTH OPTaHN3MOB.
[TpoBoaUTH OMONOTHYECKHE HAOTIOACHUS
1 0OPMIIATH PE3yJbTAThl TMPOBEIEHHBIX
HaOII0IEHUI
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3.4 | buotnueckue buotnueckue daxropsl. Buasi PackpsIBaTh conepkaHne TEPMUHOB
bakTopbl OMOTHYECKHUX B3aUMOICHCTBUI: U TIOHATUHN:0MoTHYeCKuE (HaKTOpPHI,
KOHKYPEHIUS, XUIIHUYECTBO, CUMOUO3 U | XUITHUYECTBO, [TAPA3UTU3M,
ero ¢opmel. [TapazuTusm, koornepamnus, | KOHKYPEHIUs, MyTyalu3M, CUMOUO3,
MyTYyajau3M, KOMMEHCAIU3M KOMMEHCAJIU3M, HaXJICOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUUYECTBO). KBapTUPAHCTBO, AMEHCAIIU3M,
AMeHcanu3M, HEUTpaIu3M. HEUTPAJIU3M.
3HayeHne OMOTHYECKHUX XapakTepu30BaTh OMOTHYECKUE
B3aUMOJICMCTBUM ISl CYILIECTBOBAHUS (baKkTOpBI M BUIBIB3aMMOOTHOIICHH
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX. | MEXKIY OPraHU3MaMu; IPUBOJUTH
Jemoncmpavyuu: MIPUMEPHI B3aUMHOU
Tabauywvl u cxemol: «lIumeBpie memm» MIPUCIIOCOOJICHHOCTH OPTraHNU3MOB.
CpaBHUBaTh MEXIy COOOM BHJIbI
OMOTUYECKUXB3aUMOICHCTBUI
OpraHu3MOB
3.5 | Dxonoruyeckue DKOJIOTHYECKHE XapaKTEPUCTUKU PackpeiBath copepkaHue TEPMUHOB U
XapaKTEPUCTUKU nonyisiund. OCHOBHBIENIOKA3aTeNn NOHSITHI: MOIMYJISALMS, YACICHHOCTD,

BHU 4 U ITOIMYJIAIINHN

HOIYJISIUN: YUCICHHOCTD, INIOTHOCTH,
POXKIAAEMOCTh, CMEPTHOCTD, IPUPOCT,
Murpanus. JluHaMuKa 4ucIeHHOCTH
HOIYJISIUH U € PeryJIsIIusL.
Jemoncmpayuu:

Tabnuyvl u cxemsi: «llonmynsuumy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
HOMYJISLMHA UHOY30pUU-TY(DETBKID).
Jlabopamopnvie u npakmuueckue
paoomuwi:

IUIOTHOCTB, POKAAEMOCTh, CMEPTHOCTb,
IIPUPOCT, MUTPALIMS, TMHAMUKA
YUCJICHHOCTH IONYJISLIHH.
XapakTepu3oBaTh OCHOBHBIE [TOKA3aTENN
Y DKOJIOTUYECKYIO CTPYKTYPY
NONYJIALMU; ONIACHIBATH MEXAHU3MBI
peryJsluN YUCICHHOCTH MOIYJISIUN
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[Tpaktuueckas padora Ne 2. «IToacuér
IJIOTHOCTH MOMYJIAIMA Pa3HbIX BUIOB
pacTeHui»

Hroro yacos no treme

5

Tema 4. Coo01iecTBa M DKOJOrHYeCKHe CHCTEMBI

4.1 | CooOmrecTBa 1 Coo00111eCcTBO OPTaHU3MOB — OMOIICHO3. PackpriBath cosiepxanie TEpPMUHOB U
OpraHU3MOB CTpyKTyphl OMOIIEHO32a: BUIOBAs, MOHSITHI: OUOIIEHO3, YKOCHUCTEMA,
MPOCTPAHCTBEHHAs, TpodUuuecKas OMOreo1eHO3, BUJIbI-[IOMUHAHTHI,
(muieBas). Buabl-1OMUHAHTHI. DKOJIOTUYECKas HUIIIA.
CBs13u B OHOIEHO3E. XapakTepuzoBaTh OMOIIEHO3
Jlemoncmpayuu: (coo011ecTBO), €r0 BUIOBYIO,
Tabauywl u cxemol.: «Ilumessie nenmy, POCTPAHCTBEHHYIO U TPOPUUECKYIO
«bHoTIEHO03: COCTaB U CTPYKTYpay. CTPYKTYDBHL.
Obopyoosanue: MOIETb-ANTITUKAIIHAS OOBSICHATH POJIb KOMIIOHEHTOB
«Tunnunbie OUOLIEHO3BDY; TepOapuit OMOIIeHO3a B MOJIIEPKAHUU €TO
«PacturenbHbIe COOOIIECTBAY; CTPYKTYPBI U CyIIECTBOBAHUS
KOJUIEKIMA «bHOIIEHO3» HA ONPENECIEHHOW TEPPUTOPHH.
OOBSICHATH OMOJIOTUYECKHUIN CMBICTT
SPYCHOCTH MJIMCTOBOM MO3auKH.
CpaBHHUBaTh KOMIIOHEHTHI OMOIICHO30B,
WX BUJOBYIO, IPOCTPAHCTBEHHYIO U
TPOPUYECKYIO CTPYKTYPBI, CBSI3H MEXKIY
OpraHu3Mamu
4.2 | DKocHUCTEMBI U 2 DKOJIOTHYECKHE CUCTEMBI (3KOCUCTEMBI). | PacKkpbiBaTh cojiepaHue TEPMUHOB U

3aKOHOMCPHOCTH HX
CymcCTBOBaHUsA

[TousTre 00 PKOCUCTEME U
OHOreolEeHO3E.
OYHKITMOHATBHBIC KOMITOHCHTHI

MOHATUI: IKOCUCTEMA, OUOT€OLIEHO3,
POYLIEHThI, KOHCYMEHTBI, PEAYLICHTHI,
TpopudecKue ypoBHH, MHUIIICBAS
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AKOCHUCTEMBI: MPOAYLEHThI, KOHCYMEHTHI,
PEAYLIEHTHI.

Kpyrosoport BemecTs 1 NOTOK dHEPTUU
B DKOCHCTEME.

Tpoduyeckue (nuieBbie) ypOBHU
sKocucTeMsl. [IuieBsie enu u ceTu.
OcCHOBHBIE OKA3aTEIU IKOCUCTEMBI:
oromMacca, IpoayKIus. DKOJIOTHIECKUE
nUupamMubl: MPOIYKIIMH, YUCICHHOCTH,
oromaccel. CBOMCTBA SKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Lopmpemuwi: A. 1x. Tencinu,

B. H. Cykaué¢s.

Tabnuyvt u cxemol.: «lIpupoaHbie
coobmecTBay, «llenmu muTanusy,
«IKOJIOTHYECKAs MUPAMUTIA»

IIETb U CETh, IKOJIOTUICCKUE
nupamMubpl, OnomMacca, mpoayKIus,
CYKIIECCHSI.

XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmoCOOHOCTH K JIUTETHHOMY
CaMONOJIEP>KAHUIO, OTHOCUTEIBHO
3aMKHYTBIH KPYTOBOPOT BEIIECTB,
HEO0OXOIMMOCTh IMMOTOKA SHEPTHUN).
CpaBHUBaTh MACTOUIITHBIC U JCTPUTHBIE
MUIIEBbIE 1IENH, TPOPUUECKHE YPOBHU
9KOCHUCTEMBI.

Paznuuare nupaMusl NPOAYKIIHH,
MUpaMUIbl YUCICHHOCTH U TTUPAMHUIBI
OMOMAacCCHI.

CocTaBnsATh 1EMU U CETH TMTUTAHUSI.
[lepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOWYMUBOCTD, CAMOPETYJISIIHS,
pa3BUTHE (CYKIIECCHSA).

OnurchIBaTh MEXaHU3M MOJIEPKAHUS
paBHOBECHSI B 9KOCHCTEMAX.
XapakTepu3oBaTh CyKIIECCUU, BBISIBIISThH
OPUYUHBI U OOIIME 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM

4.3

[Tpuponubie
3KOCUCTEMBI

[IpupoaHbie SKOCUCTEMBI.
DKOCUCTEMBI PEK U 03ED.
DKOCHUCTEMAa XBOMHOTO MU
MIUPOKOJIMCTBEHHOTO JIeca.

PackpbiBath conepxannue TS pPMUHOB U
HOHSITUI: BOJHBIE SKOCUCTEMBI,
OMOTreoneHo3bl, (PUTOTUTAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabauywl u cxemol: «IKOCUCTEMA
IIMPOKOJIMUCTBEHHOTO JIECA,
«3IKoCcUCTEMA XBOMHOTO Jiecay,
«bnorieHo3 Bo10éMaY.

Obopyoosanue: repObapuu 1 KOJIICKIIAN
pacTEeHUl U )KUBOTHBIX,
MPUHAJIEKAIIMX K Pa3HBIM
AKOJIOTMYECKHUM IpynnaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
9KOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATH HA3€MHbBIE U BOJIHBIE
AKOCHCTEMBI; OPraHU3MbI, 00pa3yroIIue
paszHbie TpohUUECKHE YPOBHU

4.4 | AHTpOTIOTEHHBIE AHTpPOIOreHHBIE 3KOCUCTEMBI. PackpsiBaTh conep:kxaHue TEPMUHOB U
9KOCHUCTEMBI ATpPODKOCHCTEMBI. HOHSTUN: aHTPOIIOT'€HHAsl IKOCUCTEMA,
YpOoskocucremsl. buonornueckoe u arposKocucTemMa, ypoosKocucTema,
X035iICTBEHHOE 3HAUYEHUE onopazHoobpasue.
arpodKOCUCTEM U YpOOIKOCHUCTEM. XapakTepu30oBaTh arpo3KOCUCTEMBI U
buopasznoobpasue kak pakrop ypOOIKOCUCTEMBI, 0OCOOEHHOCTH UX
yCTOMUMBOCTHU 3KocucTeM. COXpaHEHUE | CyIIECTBOBAHHUSL.
OMOJIOrMUYECKOro pa3HooOpasus [IpuBOIMTE pUMEPHI AaHTPONOTEHHBIX
Ha 3eMiie. HKOCUCTEM CBOEM MECTHOCTHU, OITUCHIBATH
Hemoncmpayuu: UX BUJIOBOW COCTaB U CTPYKTYpY.
Tabauywl u cxemol: K ATPOLIEHO3Y. CpaBHHBATh COCTaB U CTPYKTYPY
Obopyodosanue: KomIeKIHs «BpenuTeny | mpupoaHbIX SKOCUCTEM U
BAKHEMIINX CEIIbCKOXO35MCTBEHHBIX arpod’KOCUCTEM, arPOIKOCHUCTEM U
KYJIBTYp» ypOo3KocucTeM
4.5 | buocdepa— VYuenue B. U. Bepranckoro o 6uocdepe. | PackpsiBaTh conepikanie TEPMUHOB U
riobanpHas ['paHuLbl, COCTAB U CTPYKTYypa HNOHSATUIN: Ouocdepa, >KUBOE BEIIECTBO,

HKOCHUCTEMA 3EMIIU

onocdepsrl. JKuBoe BEIIECTBO U €T0
byukiuu. OcobeHHocTH 6rochepsl Kak

JTMHAMHAYECKOE PAaBHOBECHE.
OuenuBath Bkiaa B. 1. Bepnaackoro
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rI100abHOM HIKOCUCTEMBI.
JlnHamMuueckoe paBHOBECHE U 0OpaTHas
CBs3b B Onocdepe.

Hemoncmpauyuu:

Iopmpemuwi: B. 1. BepHaackum.
Tabauywl u cxemol: «O0IIas CTPYKTYpa
ouocdeps», «PacnpocTpanenue xu3Hu
B Ouocdepe», «O30HOBBIN dKpaH
ounocheps»

B CO3/IaHUE yueHus o ouocdepe.
XapakTepus3oBaTh cocTaB Ouocdepsl,
(YHKIIH )KUBOTO BeleCTBa Onochepsl
U ompeaesITh (Ha KapTe) 00J1acTH ero
HanOOJIBIIET0 PACIPOCTPAHECHUSI.
[IprBOANUTE MPUMEPHI TPOSBICHUS
(GYHKIIMI )KUBOTO BelecTBa Ouocdepsl,
OMOTre0XUMHUYECKOU JesITeTbHOCTH
YeI0oBeKa.

[lepeuncasts ocobeHHOCTH OUOChEpPbI
KaK IrI100a1bHOM DKOCUCTEMBI 3EMITH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTsI BemiecTs u PackpbiBaTh copepkaHne TEPMUHOB U
CYIIECTBOBAHMSI OMOT€OXMMHYECKUE IIUKITBI DJIEMEHTOB MOHSITUIN: TIEJIOCTHOCTH OUOChepHl,
ouocdepnl (yrnepona, a3ora). KPYTOBOPOT BEILIECTB,

3oHanbHOCTE OHMocheprl. OCHOBHBIE OMOTCOXMMHYECKHE ITUKITBI
OMOMBI CyIIIH. 3JIEMEHTOB, 30HAILHOCTH OMOChepsl,
Jemoncmpayuu: OMOMBI.
Tabauyst u cxemol: «kKpyroBopot OnuceiBaTh KPyroBOPOT BEILIECTB,
yraepojia B ouocdepe», «Kpyrosopot OMOTreOXMMHUYECKHE ITUKITBI a30Ta U
a30Ta B MPUPOJIE» yraepojia B ounocdepe.
OOBACHATh NPUYUHY 30HATTLHOCTH
ouocdepsl. [lepeuncisaTs u
XapaKTepU30BaTh OCHOBHBIC OMOMBI
cyu 3eMIIu
4.7 | YenoBeuecTBO YenoseuecTBO B Onochepe 3emin. PackpsiBaTh cofepkaHie TEPMUHOB U

B Omocdepe 3emau

AHTpOTIOTEHHBIE U3MECHECHHUS
B Ouocdepe. ['mobanbHbIE

TTOHSITUI: AHTPOIIOTCHHBIC U3MCHCHU A,
AKOJIOTUYCCKUU KpHU3uc, r100aIbHBIC
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IKOJIOTUYECKUE MTPOOTEMBI.
Hemoncmpayuu:

Tabauyvt u cxemol: «lIpumepHbIC
AHTPOINOT€HHBIE BO3/ICCTBHUS

Ha pUpoay», « BaxHenmme nucTOUHUKH
3arpsi3HEHHS BO3/1yXa U TPYHTOBBIX
BOJI», «IlouBa — BakHeMIIas
cocTassitomas ouocdepon», «PakTopsI
Jerpazanuu nousy, « [ lapHuKoBbIN

s ek, «PakTopbl paAMO0AKTUBHOTO
3arpsizHeHust ouocdeps»; Kpacnas
kHura P®, nzo0pakeHust oxpaHseMbIx
BUJIOB PACTEHHU U 5KUBOTHBIX

poOJIeMBI.

XapakTepuzoBaTh OMOCPEPHYIO POIIh
YEJIOBEKa.

[TpuBOANTE MPUMEPHI AHTPOTTOTCHHBIX
U3MeHeHu B buocdepe.

Or1eHnBaTh MOCTEACTBUS 3arPSI3HCHUS
BO3/IYILIHOM, BOJTHOW CPEJbI, U3MEHEHUS
KJIMMaTa, COKPaIICHHUS
O6nopa3zHoobOpasusi.

dopMyHpoBaTH COOCTBEHHYIO TTO3UIIUIO
110 OTHONICHHIO K TJIOOATBHBIM 1
PErMOHANIbHBIM 3KOJIOTMYECKUM
npoOiemMaM, apryMeHTHPOBATH CBOIO
TOYKY 3PEHUSI.

HaspiBaTh puIrHBI OSIBICHUS
IPUPOAOOXPAHHON ITUKH,

pacKpbIBaTh 3HaUEHHUE ITporpecca

JUTSI TIPEOTOJICHHSI SKOJIOTHIECKOTO
KpHu3uca

4.8

CocyuiecTBOBaHME
PUPOJIBI U
YeJI0BEYECTBA

Cocy1iecTBOBaHHE IPUPOJIBI U
yenoBeuecTBa. CoxpaHeHUe
O6uopa3zHooOpas3usi Kak OCHOBA
ycToitunBocTr 6uoceprsl. OcHOBa
PaIMOHAIBHOTO YIIPABJICHUS
IPUPOTHBIMH PECYpPCaMH B UX
UCIoyIb30BaHue. JlocTmkenust Onooruu
U OXpaHa MPUPOIBI.

PackpsIBaTh copeprkaHue TEPMUHOB U
MOHATHN: PALIMOHAIBHOE
IIPUPOIOIIOIB30BAHNE, YCTOMUNBOE
pa3BUTHE, KOIBOJIIOLIHSL.
XapakTepu30BaTh pallOHAIBHOE
VICIIOJIb30BaHUE IPUPOIHBIX PECYPCOB;
OCHOBHBI€ IT0JIOKEHUS KOHLEIIAN
YCTOMYUBOIO Pa3BUTHUSA
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Hemoncmpayuu:
Tabnuywvl u cxemsi: «buochepa u
4eJIOBEK»

HToro yacoB o Teme 9
PeszepBHOe Bpems 2
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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