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®enepanbHas paboyas nporpamma 1no yueoHomy npeamety «buonorusy» (0a30BblIit
ypoBeHb) (mpeamerHas oOnactb «EcrecTBeHHO-HaydHBIE TMpeaMeThl») (danee
COOTBETCTBEHHO — MporpamMma Mo OWOJIOTUH, OUOJIOTHS) BKIIOYACT MOSICHUTEIHHYIO
3allMCKYy, COJep)KaHue OOy4YeHHs, IJIAaHHPYEMbIEe Ppe3ylbTaTbl OCBOCHHS MPOTPAMMEI
1o OMOJIOTHH, TEMAaTHYECKOE IJIAHUPOBAHHUE.

[losicHutenpHas 3amucKa OTpakaeT OOIIMe LETH U 3aJadd U3y4deHHs] OMOJIOTHUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3y4YeHHMIO 00Yy4arollMMUCH,
MECTO B CTPYKType y4eOHOro IUIaHa, a Takke MOAXOAbl K OTOOpYy COIepKaHUs,
K OTIPEJICIICHHUIO IJIAHUPYEMbIX PE3YJIbTAaTOB.

Copepxanne  OOy4deHHs] pPacKpbhIBaeT COAEpKATENbHBIE JUHHUH, KOTOPBIC
npeajaraloTcs JUisi 005S3aTeIbHOTO M3YYEHHUS! B KaXKJOM KJIacCe Ha YPOBHE CpPEIHEro
00111eT0 00pa30BaHUS.

[InanupyemMble pe3yJabTaThl OCBOCHHUS NPOrpaMMbl 1O OHOJIOTMHM BKJIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHBIE PEe3yNbTaThl 32 BECh MEPHOJ] OOy4YeHHsS Ha YpOBHE
cpeaHero o0mero oOpa3oBaHus, a TaKXKe IMPEAMETHBIE TOCTHKEHUS 00ydaroIlerocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJBHAA 3AIIUCKA

IIpu pa3paboTke mporpaMMbl 1O OWOJOTHH  TEOPETUYECKYID  OCHOBY
JUTSL OTIPENICTICHUS TTOIX00B K (DOPMUPOBAHHIO COJCPKaHUS YIeOHOTO MpeaMeTa
«buonorus»  cocraBunM: KOHIIENTYaJIbHBIE MTOJIOKEHHUS dI'OC COO
0 B3aMMOOOYCIIOBJICHHOCTH II€JIeH, ColepKaHusl, pe3yIbTaTOB 00y4YeHUsI U TpeOOBaHUN
K YPOBHIO TIOJITOTOBKHM BBIMTYCKHUKOB, TOJIOKCHHUS 00 OOIMX IENAX W TMPUHIUTIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHEro 00I1Iero o0pa3oBaHMUs
B Poccuiickoit deneparinu, a Takke MOJOKEHUS O crienudrke OMoIoruu, e€ 3HAYCHUH
B TIO3HAHUH JKUBOMW MPUPOJIBI U 00ECIICUCHUH CYIIIECTBOBAHHMS YEJI0BEUYECKOTO OOIIECTBA.
CornacHO Ha3BaHHBIM TOJIOKEHUSIM OTMPEJEICHbl OCHOBHBIE (YHKIIMH TPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Aa€T MpECTaBICHHE O IeNsaX, 00 o0Iiei crpareruu
0o0y4eHMs, BOCIIUTAHUSA M PA3BUTHS OOYYAIOIIMXCS CPEACTBAMHU y4eOHOTO MpeameTa
«buonorus», ompenenseT o00s3aTeNbHOE TPEIMETHOE COJEpP)KaHHE, €r0 CTPYKTYpY,
pacmnpeneneHue 1mo pasziesiaM U TeMaM, peKOMEHTYEMYIO TIOCIeIOBATEIbHOCTD U3YUCHUS
y4eOHOTO MaTepHuaa ¢ yaéToM MEKITPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH, JIOTHKH
00pa3oBaTerbHOTO MPOIIecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaronuxcs.

B mporpamme mo OHMOJOTHM TaKXKe YYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAaNpeIMETHBIM U  TPEAMETHBIM  pe3yJbTaraM  OOy4eHUS
B ()OPMHUPOBAHUU OCHOBHBIX BHJIOB YYCOHO-TIO3HABATEIHHON NEATEILHOCTH/Y4eOHBIX
JEHUCTBUN 00YJarONTUXCS TI0 OCBOCHHIO COJIEPKaHUs OMOJIOTHYECKOTO 00pa30BaHMSI.

B mporpamme mo Owmonormm (10-11 kmaccel, 0a30BBIH YpPOBEHB) peaM30BaH
MPUHITUI MPEEMCTBEHHOCTH B M3YYCHHH OMOJIOTHH, OJlaromaps 4eMy B Hel
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IPOCMATPUBAETCS HAMPABIEHHOCTh Ha PA3BUTUE 3HAHUMN, CBA3aHHBIX C (POPMUPOBAHUEM
€CTECTBCHHO-HAYYHOTO  MHPOBO33PCHHUSA, IIEHHOCTHBIX OpPWEHTAIlMH  JIMYHOCTH,
HKOJIOTHYECKOTO MBINIJICHUS, TIPEICTABICHUN O 3JJ0POBOM 00pa3e KU3HU U OCPEKHBIM
OTHOIIIEHWEM K OKpYyKamImier npupomHou cpene. [losTomy Hapsmy C u3ydeHHUEM
00IIeONOIOTMYECKUX TEOPHH, a TaKKe 3HAHUH O CTPOCHUHU YKUBBIX CHCTEM Pa3HOTO
paHTa W CYIIHOCTH OCHOBHBIX TMIPOTEKAIONIMX B HHUX IMPOIECCOB B Mporpamme
110 OMOJIOTHH yJIEIICHO BHUMAaHHUE UCITOJIb30BaHUIO TIOJTYUCHHBIX 3HAHUI B TOBCETHEBHOM
YKU3HH JUTSI PEIICHHS MPUKIIATHBIX 3a71a4, B TOM YUCIIE: MPOGUIAKTUKN HACIEACTBEHHBIX
3a00JIeBaHUN YETIOBEKa, MEIAMKO-TEHETUYECKOTO KOHCYJIBTHUPOBAHUSA, OOOCHOBAHUS
IKOJIOTUIECKH 11E7IeCO00Pa3HOT0 MOBECHHS B OKPY>KAIOIIEH MPUPOTHON Cpelie, aHaIn3a
BIUSHUAS XO3SMCTBEHHOW JEATEIHHOCTH 4YEJOBEKAa Ha COCTOSHUE TMPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHIICHHE BHHMAaHUS K MPUKIATHON HANpaBICHHOCTH
yueOHoro mnpeamera «buosiorus» MNPOAUKTOBAHO HEOOXOJAUMOCTHIO OOecIeUeHus
YCIIOBHM ISl PEIICHHS OMHOW W3 aKTyalbHBIX 3a7a4 IITKOJBHOTO OHOJOTHYECKOTO
oOpa3oBaHusi, KOTOpas MpeJroiaraetT GopMUpPOBaHUE Yy O0OYyYarOUXCSl CIIOCOOHOCTH
aIaNTHPOBATHCS K M3MEHECHUSM THHAMHYHO Pa3BUBAOIIETOCS COBPEMEHHOTO MHUPA.

[Iporpamma 1O OWONOTHU SIBISETCS OPUEHTHUPOM JJIsi COCTaBIIEHUS pPadO4HX
porpamMm, aBTOPbI KOTOPHIX MOTYT MPEIJIOKUTh CBOW BapUAHT IMOCIEAOBATEIILHOCTH
U3YYCHUS W CTPYKTYpPBI Y4eOHOTO MaTepwayia, CBOE BHACHHE MyTed (hopMupoBaHUS
y obOyuaromuxcsi 10—11 kimaccoB mpeAMETHBIX 3HAHUN, YMEHUN U CIOCOOOB y4ueOHOM
NEATETLHOCTH, a TaKKe METOJAMYECKUX PEIICHWHA 3a/ad BOCIHUTAHHUS W Pa3BUTHS
cpencTBamMu yueOHOro npeamera «buosorusy.

buonorus Ha ypoBHE cpenHero o0Iero oOpa3oBaHUs 3aHUMAET BaXKHOE MECTO.
On o6ecnieunBaeT opMUPOBaHUE Y OOYUAIOIIUXCS MPEJICTABICHUN O HAYYHOU KapTUHE
MUpa, pacmupsieT U o0000maeT 3HaHUS O KUBOH TMpHUPOAE, €€ OTIMYUTEITHHBIX
MpU3HAaKaX — YPOBHEBOW OpTraHM3AIlMU W DBOJIONHH, CO3MAET YCIOBUS JIS: TMTO3HAHUS
3aKOHOB JKMBOW TMPHUPOJIBI, GopMUpoBaHUS (DYHKIIMOHAIBLHON T'PaMOTHOCTH, HAaBBIKOB
3JI0pOBOTO M 0€30IacHOr0 00pa3a KU3HH, IKOJOTMYECKOTO MBIIUICHHUS, IIEHHOCTHOTO
OTHOIIEHUS K )KUBOU MTPUPOJIE U YCTIOBEKY.

Bonbioe 3HaueHWe OWOJOTHS MMEET TaKXKe JJIA PEHICHUS BOCIUTATEIbHBIX WU
pa3BUBAIOIIMX 33Jlad CPEAHET0 00IIero o0pa3oBaHUs, COIUAIH3AIMN O0YYaIOIIUXCS.
W3yyenue Onosioruu odecreunBacT yclIoBUs I (OPMHUPOBAHUS MHTCILICKTYATbHBIX,
KOMMYHHKAIIMOHHBIX W WH(OPMAIMOHHBIX HABBIKOB, JACTETHYCCKOH KYJIBTYPHI,
CIOCOOCTBYET HWHTErpalui OWOJOTHYCCKUX 3HAHWA C TPEJACTABICHUSMH W3 IPYTHX
y4eOHBIX TPEAMETOB, B YAaCTHOCTH, (PU3UKH, XuUMUKU U reorpaduu. HazpaHHbIe
MIOJIOXKEHHMSI O TIPETHA3HAYEHUHN Y4eOHOT0 MpeaMeTa « bBuoIorusy coCTaBIiId OCHOBY IS
OTIpEICJICHUST TIOJXOJI0B K OTOOPY H  CTPYKTYpPUPOBAHHUIO €r0  COJACpP)KaHHUS,
MPEICTABIICHHOTO B IIpOrpamMme 1o OMOJIOTHH.

OT6op conepxkanus y4deOHOro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIUH KYJIbTYpPOCOOOPA3HOTO TOJIX0/1a, B COOTBETCTBUU C KOTOPHIM
oOyJaromyecs: TOJDKHBI OCBOUTHh 3HAHWS M YMEHUs, 3HaYUMbIe N7 (POPMHUPOBAHUS
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o01Iell KynbTYphI, ONPENCTSAIONE aJeKBaTHOE MOBEJACHUE YETOBEKA B OKPYKAIOIICH
NPUPOJIHOM Ccpele, BOCTPEOOBAHHBIE B TOBCEIHEBHOM JKU3HU U MPAKTUYECKOU
nestenpbHocTH. Ocoboe MecTo B 3TOM CUCTEME 3HAHMM 3aHUMAOT 3JIEMEHTHI
colepKaHUs, KOTOpPBIE CIy)KaT OCHOBOM i1 (OPMHPOBAHUS MPEACTABICHUI
O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHUpPa U ILEHHOCTHBIX OPUEHTAIUSIX
JUYHOCTH, CITIOCOOCTBYIONIUX TYMaHU3AIMHA ONOJIOTHIECKOTO 00Pa30BaHU.

CtpykTypupoBaHHe COACpKaHUS  y4eOHOro  MaTrepuajia B  HpOrpaMme
Mo OWOJIOTMM  OCYIISCTBICHO C yY4E€TOM TPHOPUTETHOTO 3HAYCHUS 3HAHHUU
00 OTIMYUTENHHBIX OCOOEHHOCTSIX JKUBOW MPHUPOJBI, O €€ YPOBHEBOW OpTraHH3aIlud
¥ JBOJIIONMHA. B COOTBETCTBUU C ATUM B CTPYKType yueOHOro mpeameta «buomorus
BBIJICJICHBI CJICAYIONIME COJAEpKaTelibHble JMHUM: «buosorus kak Hayka. MeTojsl
Hay4yHOro Tmo3HaHus», «KieTka kak Ouonornueckas cuctema», «OpraHu3M Kak
ouosiornyeckasi cucremay, «Cucrtema U MHOroo0Opa3ue OpraHM4ecKOro MUpay,
«IBOJIIOIUS KUBOU MPUPOABD», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lens nzydyenus: yueoHoro npenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJICHUE
00y4alOIMMUCA 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIBHON OpPraHU3ali >KUBBIX
CHUCTEM pa3HOr0 paHra M NpUOOpETeHHE YMEHUM UCHOIb30BaTh HSTU 3HAHUSA
JUIi TPaAaMOTHBIX JIEUCTBUNA B OTHOIIEHUU OOBEKTOB KUBOW MPUPOABI M PEIICHUS
Pa3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmkeHue — menu W3YYCHHUS y4eOHOTO npeaMera «bunosorus»
Ha 6a30BOM ypOBHE 00€CIIEUNBACTCS PEUICHUEM CIISAYIONINX 3a1a4:

OCBOEHHE O0YYaIOIUMUCS CUCTEMbI 3HAHUM O OMOJIOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHax, 3aKOHOMEpPHOCTSX, THUIOTe3aX, MpaBUjaX,  CIYyXKallKuX OCHOBO
1utst GOPMHUPOBAHUS MPEJCTABICHUIN O €CTECTBEHHO-HAYYHON KapTHHE MUPa, O METOAaX
HAYYHOTO IMO3HAHUSI, CTPOSHUU, MHOTOOOPa3uu U 0COOCHHOCTSX KMBBIX CHCTEM PA3HOTO
YPOBHSI OpraHU3alliH, BBIJAIONINXCS OTKPBITUSX M COBPEMEHHBIX HCCIIECTOBAHUSIX
B OMOJIOTHH;

dbopMmupoBaHue y  OOYyYalOIIMXCS  [MO3HABATENBbHBIX, HWHTEIUICKTYaJIbHBIX
¥ TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAIM3a IAHHBIX O MyTSIX pa3BUTHS B OUOJIOTHI
Hay4YHBIX B3IJIS0B, UJAEH U MOJIXOJOB K M3YUYECHHUIO JKMBBIX CHUCTEM Pa3HOrO YpOBHS
OpraHu3aIlNy;

CTaHOBJICHHE y OOyJaronuxcs oOmied KyabTypbl, QYHKIIMOHATEHON IPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHITH U OILICHUBATH SIBIICHHUS OKPYKAIOIIETO MHpa >KUBOU
IPUPOBI HA OCHOBAHHUH 3HAHUHN U OTIBITA, TTOJIYYCHHBIX MPU U3YUECHUU OMOJIOTUN;

dbopmupoBaHue |y  OOy4alIMXCS YMEHHH  WIIIOCTPUPOBATh  3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIbHOCTH 4YeJOBeKa, pPa3BUTHUH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTHI M arpoOUOTEXHOJIOTHI;

BOCIIUTAaHUE YOEKJAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKUBOU
MIPUPO/IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUSI K HEeH, COOTIOACHUS ATUYECKUX HOPM
IIPY MPOBEJICHUN OMOJIOTUUECKHUX UCCIICTOBAHMM;

OCO3HAHME IIEHHOCTH OWOJOTMYECKUX 3HAHWW JJI1 TOBBIIMICHUS  YPOBHS
HKOJIOTUYECKOM KYJIbTYpbI, 1Sl POPMUPOBAHUSI HAYUHOT'O MUPOBO33PEHUS;
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NpUMEHEHHE TPUOOPETEHHBIX 3HAHMM M yYMEHHUW B TOBCEAHEBHOW KH3HU
JUTSL OLIEHKH TIOCJIECTBUI CBOEH JESATEIBHOCTH IO OTHOUIEHUIO K OKpYKarolen cpeae,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHME U COOJIOAEHHE Mep MNPOPUIAKTUKU
3a00J1eBaHU M.

B cucreme cpegHero oOmiero oOpa3zoBaHusi —«buonorus», usyuyaemas
Ha 6a30BOM YpOBHE, SIBJISIETCS 0053aTEIBHBIM YYEOHBIM MPEIMETOM, BXOIAIIUM B COCTAB
npeaMeTHON 00sacTh «EcTecTBeHHO-HAYUHbIE TIPEMETBI».

OO1iee ynciio 9acoB, PEeKOMEHIOBAHHBIX JIJIsl M3y4deHUs Ouonorun — 68 vacos:
B 10 xnacce — 34 yaca (1 yac B Hexemo), B 11 kinacce — 34 vaca (1 yac B Hefel0).
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COJAEPXKXAHUE OBYUEHUA

10 KJIIACC

Tema 1. buoJiorusi Kak HayKa

buonorust xak Hayka. CBsi3b OHOJOTMM C OOUIECTBEHHBIMH, TEXHUYECKUMHU
U IPyTUMU €CTECTBEHHBIMU HayKaMu, Quiiocodueit, 3TUKON, 3CTETUKOM U ipaBoM. Poib
Ouonorun B (POPMUPOBAHUM COBPEMEHHOM HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKHUX HaYK.

MeToapl MO3HAaHUSA JKUBOM HpPUPOIbl (HAOMIOAECHHE, SKCIIEPUMEHT, OIHUCAHHE,
U3MepeHue, KiaccupuKalus, MoIeIUpoBaHIE, CTaTUCTHUECKas 00paboTKa JaHHBIX).

Hemoncmpauuu:
Ilopmpemuwi: Y. [lapsun, I'. Menaens, H.K. Konbros, [Ix. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeToIbl NO3HAHUS )KUBOU MPUPOBI.

Jlabopamopnvie u npakmuueckue padoomoi:
[Ipaktuueckas padora Ne 1. «/cnonb30BaHne pazauuHbIX METOI0B IPH U3YYECHHUH

OMOJIOTHYECKUX O0OBEKTOBY.

Tema 2. 7KuBble ccTEMBbI U UX OPTraHU3AIUA

KuBbie cucteMbl (OMOCHCTEMBI) KakK MOpeaAMeT Hu3ydeHus Ouoinoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpaszwe. YPOBHM OpraHuszaluu OUOCHUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MOMYJISIIMOHHO-BUIO0BOM,
AKOCUCTEMHBIN (OMOTreOLeHOTUYECKUI), OnoCchepHBIil.

Hemoncmpauuu:

Tabauywl u cxemol: «OCHOBHBIC TIPU3HAKH YKU3HW», «Y POBHU OpTaHU3AINH KUBOU
PUPOIBD.

Obopyodosanue: moaens monekynsl JIHK.

Tema 3. XuMu4yeckuii COCTaB M CTPOEHHUE KJIETKHU

XUMHAYECKUN COCTaB KJIETKA. XHWMHUYECKHUE DIIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKPOAJIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKINUK BOABI U MUHEPAJIbHBIX BEIIECTB B KieTKe. [lonep;kanne 0CMOTHYECKOTO
OanaHca.

benku. CoctaB M cTpoeHue O€JNKOB. AMHHOKHCIOTBI — MOHOMEpBI OEJIKOB.
He3aMeHnMble W 3aMEHHUMbIE AMHHOKHCIOTBL. AMHHOKHUCIOTHBIM cOCTaB. YPOBHHU
CTPYKTYpBI O€ITKOBOW MOJIEKYbI (TIepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OeskoB. buonornueckue QyHKIuu OEIKOB.

depmeHTH — Oumosormueckue kartanu3aTopbl. CTpoeHue ¢depMeHTa: aKTUBHBIN
1eHTp, cyocrparHas crnenuduanocts. Kobepmentsl. Butamunsl. Otaudns ¢hepMeHTOB
OT HEOPTaHUYECKUX KaTaln3aTOPOB.
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VYrieBoabl: MOHOCaxapuibl (TJIOKO3a, prbo3a M JIe30KCHpru003a), JUcCaXapuIbl
(caxapo3a, JlakTo3a) W  MoOJMCaxapuabl  (Kpaxmaja, TJMKOIeH, IeJUII0JI03a).
buonornyeckue QyHKIIMM yTIeBOAOB.

Jlunuael: Tpuraunepuabl, hochonunuasl, crepouasl. ['uapodumibHo-TUIPODHOOHBIE
cBoiicTtBa. buonormyeckue ¢ynkiuu nununoB. CpaBHEHHE YIJIEBOJOB, OEIKOB U
JIMITAJIOB KaK HICTOYHUKOB YHEPTHUH.

Hykneunossie kucnotel: JIHK u PHK. Hykineotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkuun PHK. Bunsr PHK. ATO:
CTpOEHUE U DPYHKIIUH.

[utonorus — Hayka o kieTke. KineTtouynas Teopusi — mpuMep B3aMMOECUCTBUS HIIEH
¥ (haKTOB B HAYYHOM MO3HAHUHU. METO/Ibl U3yUeHUS KIETKH.

Krnerka kak menoctHast >kuBas cucrema. OOIMe NpU3HAKKA KIETOK: 3aMKHYyTas
Hapy>kHas mMeMOpana, mosiekynbl JIHK kak renetnueckuil ammapar, cuctemMa CHUHTE3a
Oeka.

Tumnbl KJIETOK: 3yKapuoTHuecKkas M Npokapuotuyeckas. OCOOCHHOCTH CTPOCHUS
nmpokapuoTudeckon kietku. Kiuetounas crenka 6akrepuit. CTpoeHHe 3yKapUOTUYECKON
KJIeTKH. OCHOBHBIE OTIIMYMS PACTUTEILHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, TJIMKOKAJUKC,
ux Qynknuu. Ilnazmaruuyeckas memOpana, e€ cBoicTtBa W (GyHkuuu. l{uromnazma
u e€ opranounbl. OgHomemOpanHbie opraHounbl kietku: OIIC, ammapat ['ombmxw,
au30coMbl.  [lomyaBTOHOMHBIE ~ OpraHOMABI  KIETKA: MHUTOXOHJAPHUH, IUIACTUABL
[IpoucxoxaeHne MUTOXOHIpUH U miacTua. Buasl miuactun. HememOpanHbie OpraHOu bl
KJIETKH: pUOOCOMBI, KJIETOYHBIH IEHTpP, LIEHTPUOJIU, PECHUYKH, XTYTHUKU. DyHKIUU
OpraHouJI0B KJIETKU. BkitoueHus.

SAnpo — perynstopHbli 1HeHTp kieTku. CTpoeHue siapa: sjuepHas 000JI0YKa,
KapuoIia3mMa, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

Jemoncmpavuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T. lllpann, M. Illnelinen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxina, K.M. bap.

Jluaepammor: «PacnpeneneHue XUMMHUUYECKUX DJIEMEHTOB B HEXKHBOM IPUPOIL»,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIE».

Tabnuyvt u cxemovl: «llepuoguyeckass TabIUIla XUMHYECKUX DIIEMEHTOBY,
«CTtpoeHue MoOJeKylIbl BoAb», «buocuHTe3 Oenka», «CTpoeHHne MOJEKYJbl Oelkay,
«Ctpoenue pepmentay, «Hyknennossie kuciotsl. JIHK», «Ctpoenne monekynst ATO»,
«CTpoeHue 3yKapuoTHYECKOW KIeTKW», «CTpoeHue >XKMBOTHOM KIETKW», «CTpoeHHe
pacTUTENIbHOU KJIETKU», «CTpoeHHE NPOKAPUOTHYECKON KIIEeTKu», «CTpoeHue sapa
KJIECTKN», « YTIEBOIBD), «JIMIMUIBIY.

Obopyoosanue: CBETOBOW MHKPOCKOM, OOOpyJIOBaHWUE HJisi TPOBEICHUS
HAONIOCHUM, W3MEPEHUH, OSKCIEPUMEHTOB, MUKPOIPENapaTbl  PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.
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Jlabopamopnvle u npakmuueckue padomol:

Jlabopatopnast padota Ne 1. «M3yyeHue kaTanuTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanasbl)».

JlabopatopHast pabota Ne 2. «M3yueHne CTpoeHus: KIETOK pacTeHUH, )KUBOTHBIX U
OaKTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH

O6MeH BemiecTB, WIM MeTa00MuM3M. AccUMIIAIUSA (TJIACTUYECKUH OOMEH)
U JUCCUMWIIALIMS (PHEPreTUUecCKuid OOMEH) — JBE€ CTOPOHBI EAUMHOTO IIpoliecca
MeTabonmm3ma. Poib 3aKOHOB COXpaHEHHUsS BEHIECTB M DHEPrUM B TMOHWMAaHUU
MeTabonmu3ma.

Tuner oOMeHa BemecTB: aBTOTpOdHBIM W TeTepoTpodHblii. Poms depmenToB
B 0OMEHE BEIIECTB U NMPEBPAIICHUU YHEPTUU B KIIETKE.

®dotocunTe3. CBetoBasi U TeMHoBas ¢asbl doTocuHTe3a. Peakiuu doTocuHTE3A.
D¢ dextuBHOCTH PoTOcUHTE3a. 3HaUueHUE (HOTOCUHTE3A IS )KU3HU Ha 3emie. BiausHue
yCJIOBUU cpeAbl Ha (POTOCHMHTE3 U CHOCOOBI TMOBBIIICHUS €r0 MPOJAYKTUBHOCTH
y KYJIbTYPHBIX PacTCHUH.

XeMocHHTE3. XeMOCUHTE3UPYIONINE OaKTEPUU. 3HAUCHUE XEMOCUHTE3a ISl )KU3HU
Ha 3eMJIe.

OHepreTuuyeckuii oOMeH B KJeTke. PacuiemieHne BelIeCcTB, BbIIEICHUE
U aKKyMYJIUPOBAaHUE DHEPTUHU B KIIETKE. DTallbl SHEPreTUYecKoro oOMeHa. [ ukonms.
bpoxenue u ero Buabl. KuciopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnurensHoe pochoprmpoBanue. IPPEeKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

Peakiuu marpuyHoro cuntesa. ['enernueckas napopmanus u JJHK. Peanuzanus
TeHEeTHYEeCKOM uHpOpManMu B KJIETKe. [ ©HeTHMYeCKHMil KO W €ro CBOWCTBA.
Tpanckpuniusi — marpuunbiii cuate3 PHK. Tpancnsmus — 6GuocunTe3 Oenka. DTambl
TpaHcisiiuu. KonupoBanue aMmuHokucioT. Posis pubocom B OnocuHTe3e Oernka.

Heknerounsie Gopmbl KU3HU — BHUPYCHL. VICTOpUS OTKpPBITHS BHUPYCOB
(A.H. HBanoBckuit). OCOOCHHOCTH CTPOCHHUS M JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KMBOTHBIX M 4YEJIOBEKA, BBHI3BIBAEMBIC BHPYCAMHU.
Bupyc ummynoneduimura uenoeka (BUY) — Bo3Oymutens CIIWMJla. OOpartnas
TPAHCKPUIIIKS, peBepTa3a U uHTerpasa. [Ipodunaktuka pacnpocTpaHEHUsT BUPYCHBIX
3a00JIeBaHUH.

Hemoncmpauuu:

Ilopmpemwvi: H.K. Konbros, JI.1. UBanosckuii, K.A. TuMupszes.

Tabnuyvt u cxemwvr: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«HepreTUYecKuii oOMeH», «XiopomaacT», «dDorocuntesy, «Crpoenue JIHK»,
«CtpoeHue u (QyHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «['€HEeTHYECKHil KOm»,
«Bupycw»y, «bakrepuodarn», «Ctpoenune u xu3HeHHbIM 1Mk Bupyca CII]/la,
oakTeprodaray, «Pemmmkarus JTHK.

Obopyoosanue: wmopaenu-ammnkanun «Yasoenue JIHK wu  Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mmojaelb cTpykrypsl JJHK.
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Tema 5. PasMHOKeHNe U MHAUBUIYAJbHOE PA3BUTHE OPraHU3MOB

KiieTouHbli UK, WK )KU3HEHHBIN UK Ki1eTKkU. MaTepdasa u murtos. [Ipoieccsl,
nporekatoume B uHTepdaze. Pernumkanus — peakinuss marpuuHoro cunHresa JIHK.
Ctpoenne XpoMocoM. XPOMOCOMHBIN Ha0Op — KapuOTHIIL. JIUIJTONIHBINA U TallJIONTHBIN
XpPOMOCOMHBIC HaOopbl. XpomaTuapl. lluToNOrMYecKre OCHOBHI Pa3sMHOXKCHHS U
WHIUBUYaIbHOTO Pa3BUTHS OPraHU3MOB.

Henenne knetku — Muto3. Craguu Mutosza. [Iporeccel, mpoucxoasuiue Ha pa3HbIX
cTaausX MUTO3a. bruomornueckuii cMpIc MUTO3a.

[Tporpammupyemasi THOENb KIETKHA — allONTO3.

@opMbI pa3MHOXKEHHUs OpPraHU3MOB: Oecrojioe U ToJioBoe. Buubl Oecronoro
pPa3MHOXKEHUS:  JIeJIEHWE HaJBOE, IIOYKOBAHME OJHO- W  MHOTOKJIETOYHBIX,
criopooOpa3oBaHHe, BETreTaTUBHOE pa3sMHOKeHUe. VICKyCCTBEHHOE KJIOHUPOBAHHE
OpraHu3MOB, €T0 3HAYCHUE JIJIsI CEJICKIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIUYUS OT OECIIOJIOTO.

Meito3. Craguu wmenoza. Ilpomeccel, npoucxomsmme Ha CTaausx Meno3a.
[ToBenenne xpomocoMm B Mero3ze. Kpoccunrosep. buosiorndecknii cMbICil M 3HaYEHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa3oBaHUs IMOJIOBBIX KJIETOK y JKMBOTHBIX. [lomoBbie
JKeJe3bl: CEeMEHHUKU U sSsudHuKUA. OOpa3oBaHHe U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTto3ouy, SHUIEKIETKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHHUS
ANIEKIETOK U criepMaro3ouoB. Onnoaorsopenue. [laprenorenes.

NunuBunyanbHoe  pa3BuTHe  (OHTOreHe3).  DOMOpHOHAIBbHOE  Pa3BUTHE
(omOpuorenes). JTambl AMOPUOHATIBHOTO PA3BUTHUSI y TO3BOHOYHBIX >KMBOTHBIX:
npoOieHue, racTpyJIsiius, OpraHoOTeHe3. [TocTomOpuoHanpHOE  pa3BHUTHE.

Tunel MOCTAIMOPHUOHATIBHOTO PA3BUTHUA: MpPsAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
cpenbl Ha pa3BUTUE OPraHu3MoOB, (HAKTOPBI, CHOCOOHBIE BBI3bIBATH BPOKAEHHBIC
YPOZCTBA.

Poct u pa3Butue pacreHnii. OHTOr€HE3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJ1H Pa3BUTHSL.

Hemoncmpavuu:

Tabnauyvr u  cxemvi: «DOpMBI Pa3MHOXKEHHSI OpPraHU3MOB», «JIBoitHOE
OIUIOJOTBOPEHUE Y IBETKOBBIX PACTECHHI», «BeretaTuBHOE pa3sMHOKEHUE PACTEHUIY,
«/lenenue knetku 6akTepuity, « CTpOCHHUE MOJIOBBIX KIETOK», «CTPOSHUE XPOMOCOMBDY,
«Knerounsiii ki, «Pemmmkarmusa JHK», «Mutoszy», «Meios», «IlIpsamoe u Henpsimoe
pazButue», «l'aMeToreHe3 y MIICKONMUTAIOMIMX M YeloBeKa», «OCHOBHBIE CTaguu
OHTOT€HE3a».

Obopyodosanue: MHUKPOCKOTI, MUKpOTpenapaThl «CrniepmaTo30u1bl
MJICKOTIUTAIOWIETO», <«JSliekneTka MIleKonuTaromero», «Kapuokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MoJeNb-amuinkanus «Jlenenue knerkm», moxens JIHK,
MOIeNTb MeTa(azHON XPOMOCOMBEI.
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Jlabopamopnvle u npakmuueckue padomol:

Jlabopatopnas pabora Ne 3. «HaGmrogeHne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOTIpENapaTaxy.

JlabopatopHasi padota Ne 4. «3ydyeHure CTpOEHHs MOJIOBBIX KIETOK Ha TOTOBBIX
MUKPOTIpenapaTaxy.

Tema 6. HaciieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHetuku. Mcropus pas3Butus reHetuku. Posb nuromoruum
¥ SMOpHOJIOTUU B CTAHOBJICHUU T€HETUKU. BKiaa poccHiicKuX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE T€HETUKH. MeTonibl TeHEeTUKHU (TUOPUAOJOTUYECKUN, [IUTOTCHETHYECKUH,
MOJIEKYJISIpHO-TeHETHUEeCKUil). (OCHOBHBIE TE€HETHYECKHE TOHATHS. [ eHeTuyeckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUSI TPHU3HAKOB, YyCTaHOBJIEHHbIe [. Menaenem.
MoHorubpuaHoe ckpelrBaHue. 3aKOH €IMHO-00pa3usi THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBriIO TOMHUHUPOBAHUA. 3aKOH PACIICIUICHHS MPU3HAKOB. [ MIOTE3a YMCTOTHI TaMET.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe cKpeluMBaHue. 3aKOH HE3aBUCUMOTO HACJEeIOBaHUS TMPU3HAKOB.
[{uTorenernueckre  OCHOBBI ~ JUTHMOPUAHOTO  CKpPEIIMBAHMS.  AHAIU3UPYIOLIEEe
ckpenuBanue. Vcnonb30BaHWE AHATM3UPYIOLIETO CKPENIMBAHUA I OIPEICIICHUS
TE€HOTHITA OCOOHU.

CuerieHHoe HacienoBaHue mnpusHakoB. Padora T. Moprana mo cuemjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapyIieHnne cueryieHust reHOB B PE3YJIbTaTe KPOCCHHTOBEPA.

XpOoMOCOMHas TEOPUS HACIIEICTBEHHOCTH. [ €eHETUUECKUE KapThl.

I'enetnka mnona. XpoOMOCOMHOE OIpeaeseHne Tmoia. AyTOCOMBI U TOJIOBBIE
XpoMOoCcOMBI. ['oMoraMeTHbI€ U TeTEpOraMeTHbIC OpraHu3Mbl. HaciienoBanre npu3HaKkos,
CLIETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BHbl N3MEHUMBOCTU: HEHACIIEACTBEHHAs U HACIEACTBEHHAs. Posb
cpenbl B HEHACJIEICTBEHHOW WM3MEHUYMBOCTU. XapaKTEPUCTUKA MOIUPUKAIMOHHOM
W3MEHYMBOCTH. BapuannoHHBIM psAa W BapualMoHHas KpuBad. Hopma peakuun
npu3Haka. KomnuecTBeHHbIE M KAYECTBEHHbBIEC MPU3HAKU U X HOpMa peakiuu. CBoMCTBa
MOAU(PUKAIIMOHHON N3MEHUHUBOCTH.

HacnencrBennas, wiM TEHOTHIMYECKas, HW3MEHYUBOCTh. KoMOWHaTHBHas
W3MEHYMBOCTh. Mel03 U MOJOBOM MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUUBOCTH.
MytanonHass u3MeH4uBOCTh. Kraccudukamuss MyTanuii: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. YacTtora W npuyuMHBL MyTanuil. MyTarenable  (akTopbl. 3aKOH
TOMOJIOTUYECKUX PSAZIOB B HAacHeACTBeHHOM n3MeHnunBoctu H.U. BaBumoga.

BuesnepHas Hacie1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHbIE METO/IbI TEHETUKH YEJIOBEKA:
TreHEAJIOTUYECKUM, OJM3HEIOBBIN, IIMTOTCHETUUYECKUM, OMOXUMUYECKUHN, MOJICKYJISIPHO-
F€HETUYECKUH. CoBpeMeHHOE ONpeAeIICHUE TE€HOTHUIA! MOJTHOTEHOMHOE
CEKBCHHMPOBAHUE, TECHOTUIIMPOBAHME, B TOM uyuciae ¢ nomompto [II[P-ananusa.
HacnencrBennsie 3a001eBaHus YesI0OBEKa: TeHHbIE 00JIe3HU, 00JIE3HU C HACIIEACTBEHHOM
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IPEIPACIIONOKEHHOCThIO, XPOMOCOMHbIE Oosie3HH. CoMaTH4eCKHe W TeHepaTHBHBIC
myTtauuu. CTBOJIOBbIE KJIE€TKU. IIpuHLMIBI 310pOBOrO 00pas3a >KU3HM, AMATHOCTUKH,
npoQUIaKTUKA W JIGYCHUS TEHETHYEeCKHX Oome3Hedl. Meauko-reHeTHieckoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEAUIMHCKON T€HETUKU B MPEJOTBPALLECHUN U JICYEHUU
IeHETUYECKUX 3a00JIEBAaHUN YEIIOBEKA.

Jemoncmpavyuu:

llopmpemwi: I'. Mennens, T. Mopran, I'. ne ®puz, C.C. UYerBepukos,
H.B. Tumodeer-Pecosckuii, H.J. Bapuios.

Tabauyvt u cxemol: «MOHOTHOPUIHOE CKPEIIMBAHME W €r0 IUTOICHETHYECKas
OCHOBa», «3aKOH pacUICIJICHUS M €ro I[UTOTCHETHYECKasl OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpumHoe ckpenmBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO
CKpenBaHusa», «Menosy, «B3anmMoAencTBUE auleNbHBIX TE€HOBY», «l €HeThdecKue
KapThl PACTEHUM, >XMBOTHBIX M 4YelIOBEKa», «['eHeTmka mnomay, «3aKOHOMEPHOCTHU
HACJICIOBAHUS, CIIEIJICHHOTO ¢ ToJIoM», «KapuoTumnsl 4yenoBeka U KUBOTHBIX», «BUabl
U3MEHYUBOCTHY, «MonudukarmoHHas u3MeHYUBOCTHY, «HacnemoBanue pesyc-
dakTopay, «I'eHeTHKa rpynn KpoBu», «MyTarimoHHass U3MEHUYUBOCThY.

Obopydosanue:  MoJenu-anmukanuu  «MOHOTHOPUIHOE  CKpELIMBAHUE,
«HemonHoe  moMuHHMpoBaHue»,  «JluruOpumHoe  ckpemmBaHue»,  «llepexpécr
XpOMOCOM», MHKPOCKOIT M MHKpompenapar «Jlpozodunay (Hopma, MyTaruu (HOPMBI
KPBUIbEB M OKPACKH Telia), repoapuil «I'opox moceBHOI».

Jlabopamopnvie u npakmuueckue padoomoi:

Jlaboparopnas pabota Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPUAHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y NIP030(UIIbl Ha TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatopuast paborta Ne 6. «M3ydyenne MoaupUKAIIMOHHOW W3MEHUYMBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PAJIa ¥ BAPUALTMOHHON KPUBOW».

Jlabopatopnast pabora Ne 7. «AHanu3 myTanuil y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTraeckas padota Ne 2. «CocTaBieHre U aHATTU3 POJAOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTUH

Cenekuus Kak HayKa U IPOLECC. 3ap0KACHUE CEIEKIIUU U JOMECTUKALUA. Y UCHHE
H.W. BaBunoBa o meHTpax MPOUCXOXKACHUS U MHOTOOOpa3us KyJbTypHBIX PacCTECHUH.
L{eHTpBI MPOUCXOKACHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CeleKIUU. MaccoBbli W WHIUBUAYATIbHBIH OTOOPHI
B CEJICKIMM pACTEHUM U KUBOTHBIX. OIleHKa 3KCTEphepa. bIM3KOPOICTBEHHOE
cKkpeuuBanue — HOpuauHT. Yucras nuausd. CKpellBaHue YMCThIX JUHUM. ['eTeposuc,
wi rubpuaHas cwia. HeponcTBeHHoe ckpemuBaHue — ayTOpuauHr. OtaanéHHas
rubpuau3anus u e€ ycrnexu. MICKycCTBEHHBIM MyTareHe3 W MOJy4YeHUE MOJUIIIOUIOB.
JlocTrxkeHus CeIeKINNA PaCTeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomOrNs Kak 0Tpaciib MpOM3BOACTBA. | €HHAsA HH)KEHEPHS. JTalbl CO3/IaHMS
pexomOunanTHoW JIHK u TpaHcreHHbix opranu3moB. KieTouHass MH>KEHEpUS.
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Kierounbie KynpTypbsl. MUKpPOKIOHAJIBHOE pa3MHOXKEHUE pacTeHuil. KionupoBaHune
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  JKOJOTHYECKHE
u sTryeckue npodaemsl. MO — reHeTHuecKd MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpauyuu:

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

Tabauysl u cxemwl: xapta «L{eHTpBI MPOUCXOXKACHUSI U MHOT000pa3us KyJIbTypHBIX
pacteHui», «Ilopoabl nOMamHUX XUBOTHBIX», «CoOpTa KyJIbTYpHBIX PpPACTEHHID,
«Otnanénnas rudpuauzanus», «Padoter akanemuka M.®. MBanoBay, «Ilonmumionaus»,
«OObekThl  OMoTexHosorum»,  «Kilerounsle  KydabTypel M KJIOHHPOBaHUEY,
«KoHcTpyHnpoBaHuE U IEPEHOC TEHOB, XPOMOCOM.

Obopyoosanue.: MyJSKY TJI0JI0B U KOPHEIUIOA0B AUKUX (GOPM U KYJIbTYpPHBIX
COpPTOB pacTeHuii, repdbapuii «CenbCKOX035MCTBEHHBIE PACTEHUS.

Jlabopamopnsle u npakmuueckue padomal:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTUKEHUS CEICKIIUN PACTCHUM U )KUBOTHBIX
(Ha CeNEeKIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOMCHBITATEIbHBIN Yy4YacCTOK,
B TEIUTMYHOE XO3SMCTBO, Ja00paTOPHIO arpOyHUBEPCUTETA UIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosroninoHHAs OMOIOTHS

[Ipennocbulku BO3HUKHOBEHHS 3BOJIIOIMOHHON TEOPUHU. DBOIIOLHUOHHAS TEOPUS U
e€ MecTo B Ouosoruu. BiusiHue »BOTIOIIMOHHON TEOPUU Ha pa3BUTHE OUOJIOTHUU U IPYTUX
HayK.

CeugerensctBa  sBoymonud.  [lameoHTONOrMYecKue:  MOCIEAOBATEIBHOCTD
MOSIBJICHUS BHJIOB B  MAJCOHTOJIOTMYECKOM  JIETONMUCH, TMEepPeXOoaHble  (HOPMBI.
buoreorpaduyeckue: cxoncTBo U paznuune ¢payH u GIop MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M  pa3nuuusi SMOPUOHOB pPa3HbIX BHJIOB
MO3BOHOYHBIX.  CpaBHUTEIHHO-aHATOMUYECKHE:  T'OMOJIOTUYHBIE,  aHAJIOTHUYHBIE,
pYAMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMUYECKMX TMyTed y BCexX
OpraHU3MOB.

OBomonuonHas Teopust U. Jlapsuna. [Ipeanockuiky BOSHUKHOBEHUST JapBUHU3MA.
JIBWOKyIue CUJIBI DBONIONMK BUIOB 10 JlapBuHy (M30BITOYHOE pa3MHOKEHUE
Ipyl  OrPAaHWMYCHHOCTH  PECYpPCOB,  HEOMNpeACI€HHAas  HM3MEHYHMBOCTh, OOphOa
3a CyIIECTBOBAaHUE, €CTECTBEHHBIN O0TOOD).

Cuntetnueckas teopus 3Botounn (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MuxposBosrorus. [Tomymsius Kak eMHUIIA BUIA U SBOJIOIUH.

JBvxymue cuibl (pakTopbl) SBOTIONNN BUOB B IPUPOIE. MyTaIllmOHHBIN ITpoIiece
¥ KOMOWMHATUBHAS U3MEHYUBOCTH. [lomynsironnbie BOJIHBI U ipeiid reHoB. M3omsnus u
MUTpaIus.

EctectBenHbIi 0TOOP — HanpaBIsAOMIMiA (hakTop 3BOIIOIUU. DOPMBI €CTECTBEHHOTO
otbopa.
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[IpucnocoOaeHHOCT, OPraHM3MOB Kak  pe3ynbTarT HBomtouud. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMOP(O3bl U UIUO-aIANITALIUH.

Bun u Bunoo6pazoanue. Kpurepuu Buna. OcHoBHBIE (hOpPMBI BUT00OPA30BaAHUS:
reorpaduueckoe, SKOI0rHIecKoe.

MakposBomorusi.  @opmbl  3BONIOUMU:  (QuUiIeTHYECKas,  JUBEpreHTHas,
KOHBEpIreHTHas1, apajuiesbHas. HeoOpaTUMOCTh 3BOJIOLIHH.

[IpoucxoxneHne OT HECNEeUHAIM3UPOBAHHBIX MpeakoB. IIporpeccupyromas
crenuanu3anrs. AJanTUBHAS pagualus.

Hemoncmpauyuu:

Ilopmpemuwi: K. JIunnen, JK.b. Jlamapk, Y. {apsun, B.O. KoBanesckuii, K.M. bap,
2. I'ekkenp, @. Mromnep, A.H. Ceepuios.

Tabauywl u cxemol: «Pa3BUTHE OPraHUYECKOTO MHUPa Ha 3eMiie», «3apoIbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «Popmbl OOPHOBI 32 CYIIECTBOBAHHUEY,
«EcrecTtBeHHBI 0TOOpPY», «MHOroo0pa3ue copToB pacTeHuin», «MHorooOpasue mopos
KUBOTHBIX», «llomymsimun», «MyTallMOHHAsT HW3MEHYUBOCTBY, «APOMOPQO3bI»,
«Mnnoanantamuny, «O0mas aereHepanus», «J[Buwxyime cuibl 3Bosronuny», «Kapra-
cxema Mapmipyta mnyrtemectsus Y. JlapBuna», «bopsba 3a cylllecTBOBaHHE»,
«IIprucnocoONeHHOCTh ~ OPraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«DKOJIOTHYECKOE BUI0O0OPAa30BAHUE.

Obopyoosanue. KOJJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpPACKH, HaOOp
IJIOJI0B U CceMsiH, KosuieKiusi «IIpuMepsl 3allUTHBIX MPUCIOCOOIEHUN Y KUBOTHBIXY,
Mozaenb «OCHOBHBIC HAMpPAaBJICHUS] HBONIONUN», 00bEMHass Mozaenb «CTpoeHue
TOJIOBHOTO MO3ra ITO3BOHOYHBIX).

buoreorpaguyeckas kapra Mupa, KoJeKus «@opMbl COXPaHHOCTH UCKOTIAEMbIX
JKUBOTHBIX W pacTeHUi», Moaenb ammaukanusa «llepekpécTt XpoMocom», BIaKHBIE
npenapatbl «Pa3BUTHE HACEKOMOToy», «Pa3BUTHE JATYLIKW», MUKpOIpenapar
«/Ipozoduna» (Hopma, MmyTauuu GOpMbI KPbUIHEB U OKPACKH TENIA).

Jlabopamopnsle u npakmuueckue padomot:

Jlabopatopnas pabora Ne 1. «CpaBHeHHe BHUIOB 1O MOP(HOIOTUUECKOMY
KPUTEPHIOY.

JlaGoparopHass pabora Ne 2. «Omnmcanue MPUCIIOCOOTICHHOCTH OpraHu3Ma
1 € OTHOCUTEIIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HU HA 3emJie

JloHaydHbI€ TIPEACTABICHHUs O 3apOXKICHUM JKM3HHU. HayuHbple Trunoressl
BO3HUKHOBEHUS KU3HU Ha 3emJie: abuoreHe3 U maHcrnepMus. XUMHAYEeCcKasi HBOJIIOLHUSL.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAaHUYECKUX. DKCIEPUMEHTAIBHOE
MOATBEPKACHUE XHUMHUYCCKOW HBomronuu. HadvanpHble d3Tambl  OHOJIOTHYECKOM
somonuu. l'unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHUE TMpPOTOKIETKU. llepBble kieTkn u ux s3Bomonusa. dopmupoBaHue
OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.
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PazButne xu3Hu Ha 3emse mno spaM U nepuoaaM. Karapxei. Apxelckas
U TIpoTepo3oiickas 3pbl. [1ameosoiickas spa u e€ nmepruoabl: KEeMOPUNHCKUH, OPJTIOBUKCKHM,
CWIIyPUWCKHN, T€BOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30KicKkas 3pa 1 €€ EPUOIbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBINM, AHTPONOTE€HOBBIH.

XapakTepucTuKa KIMMaTa M TE€OJIOTMYECKHX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIUU PACTUTENILHOTO U dKUBOTHOTO MUpPa. ApoMop(]O3bl Yy paCTEHHM U JKUBOTHBIX.
[losiBnenue, pacuBeT U BBIMUPAHUE TPYIII dKUBBIX OPTaHU3MOB.

CucremMa OpraHMYecKOro MHpa Kak oOTpaxkeHue SBoMonuU. (OCHOBHBIE
CHUCTEMaTUYECKUE TPYMIbI OPraHU3MOB.

DOBOJIIOLIMS YEJIOBEKa. AHTpPONOJIOTHS KaKk Hayka. Pa3BuUTue npencTaBiIeHUM
0 IPOUCXOXKACHUU YeNoBeKa. MeTo bl n3yyeHus anTpornorene3a. CxoncTBa U pa3andus
YeJI0BeKa U JKUBOTHBIX. CHCTEMATUYECKOE TTOJIOKEHHUE YETIOBEKA.

JIBxytue cuiibl (akTopbl) aHTpornorene3a. HacnencrBeHHass M3MEHYMBOCTh U
€CTEeCTBEHHBIN 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HM, U3TOTOBJICHUE OPYIUN Tpyaa,
MBIIIUICHUE, PEYb.

OCHOBHBIE CTagMM M BETBH JBOJIOLAM YEJIOBEKA: ABCTPAIONMUTEKH, UYenoBek
yMmensli, YenoBek npsamoxonsamuid, YenoBek HeaHIepTaabCKui, YenoBeK pa3yMHBIN.
Haxonku McKomaemMbIX OCTATKOB, BPEMsI CYLIECTBOBAaHHMsS, 00JIACTh PacHpOCTpaHEHUs,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYyIHSL.

Uenopedeckue packl. OCHOBHBIE OOJBIIME pachl: €BpONeouaHas (eBpasuiickasi),
HErpo-aBCTpaJIOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJOMUJHAS (a3MaTCKO-aMepUKaHCKas).
YepTbl NOPHUCHOCOOJIEHHOCTH TMPEACTABUTENEH UYENOBEYECKUX pac K YCIOBUSIM
cyliecTBoBaHMsA. EquHCTBO yenoBeyeckux pac. Kpuruka pacusma.

Hemoncmpavuu:

llopmpemuwi: ®©. Pean, JI. Ilactep, A.M. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabnuyvr u cxemwr: «Bo3nukHoBeHue CoJHEUYHOM CHCTEMBI», «Pa3Butune
OpraHndeckoro  Mmupa»,  «PactutenbHas  kietka», <«OKUBOTHas  KIIETKay,
«ITpokapuoTnueckass kietka», «COBpEMEHHasi CHCTEMa OPraHMYECKOTO MHPAY,
«CpaBHEHHE aHATOMUYECKUX YE€PT CTPOCHUS YEJIOBEKA U YEIIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE MECTa MAJICOHTOJIOTMYECKUX HAXOJ0K MPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/lpeBHenmme moan», «/peBHue mroau», «llepBele  COBpeMEHHBIE  TIOANY,
«YenoBeueckue paco».

Obopyodosanue: mynsxu «lIpoucxoxaenue yeaoBeka» (OIOCTHI aBCTpaONUTEKA,
MUTEKAHTPOTNa, HeaHAepTaliblla, KPOMAHbOHIIA), CJCTKU WIM W300paKeHHUS] KaMEHHBIX
OpyAMil  MEepBOOBITHOTO  YeloBeKa  (KaMHHU-YoMNIephbl,  pyOuina,  ckpebna),
ICOXPOHOJIOTHYECKasT Talnauia, KOJUIeKIUs «®DOpMbl COXPAHHOCTH HCKOMAEMBbIX
YKUBOTHBIX U PACTCHUIN».

Jlabopamopnwle u npakmuueckue padomul:
[Ipaktuyeckass pabora Ne 1. «M3ydeHwe UCKOMAEMbIX OCTATKOB pPaCTEHUM
Y )KUBOTHBIX B KOJUICKIIHASIX).
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DKCKypcust « DBOIIOLNS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WU KpaeBeaUeCKUM My3e).

Tema 3. Opranu3mbl U OKpPY:KaIIas cpeaa

DKOJIOTHSI KAaK Hayka. 3aJadd W pas3lesibl AKOJOrMU. MeToabl 3KOJOTMYECKHX
VCCJIEIOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3YyILHAs, IIOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckne  ¢aktopel. Kmaccudukamuss — sxonmoruyeckux — (pakTOpPOB:
abuoTnueckue, OMOTHUECKUE U aHTPOIOTeHHbIe. JelicTBUE 3KOJOTHYeCKUX (HaKTOPOB
Ha OpraHU3MBbl.

AGuoTtnueckue (aKTOpbl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Tpucnocobienust opraHu3MOB K JE€HCTBUIO a0MOTHYECKHX (PakTopoB. buosornueckue
PUTMBI.

buotnueckue ¢dakTopel. Buibl OMOTHYECKMX B3aUMOJECUCTBUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. Ilapasutusm, Koomepanusi, MyTyajau3M,
KOMMEHCAJIU3M  (KBapTHPAHCTBO, HAaxJICOHMYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHHe OWOTHUYECKUMX  B3aUMOJEHCTBUWA JUIsl  CYLIECTBOBAHHUS  OPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKHU NoMyIsiuun. OCHOBHBIE MTOKA3aTeNN MOMYJISIIUU:
YUCJIIEHHOCTD, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTB, IIPUPOCT, MUTpaLus. JJnHaMuka
YUCJIEHHOCTH MONYJISILUU U €€ PErysusl.

Hemoncmpavuu:

llopmpempsi: A. I'ym6onbar, K.®. Pynse, O. I'ekkerns.

Tabnuyer u cxemwi: xapta «llpupognsie 30HBI 3emin», «Cpenbl OOWUTaHMS
opranu3aMoB», «®Doronepuoauzm», «llonmynamum», «3aKOHOMEPHOCTH  poOCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «[luiesbie nenm.

Jlabopamopnuvie u npakmuueckue padoomoi:

Jlabopatopuass pabora Ne 3. «Mopdonoruueckne OCOOEHHOCTH pPaCTEHUMN
U3 Pa3HbIX MECT OOUTAHUN.

JlabopatopHas padota Ne 4. « BnusiHue cBeTa Ha pOCT ¥ Pa3BUTHE YEPCHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «[loacuér MIOTHOCTU MOMYJIALMA pa3HbIX BUIOB
PaCTEHUI».

Tema 4. CoobuiecTBa U IKOJOTMYECKHE CHCTEMBI
CooOmiectBo opraHu3MoB — OuoueHo3. CTpyKTypsl OHOILIEHO3a: BHIOBasl,
POCTpaHCTBEHHasA, Tpoduueckas (nuiuenas). Buabi-noMmuHantel. CBsi3u B OMOLIEHO3E.
DKOJIOTHYECKHE CUCTEMBI (KOocUCTeMBI). [ToHsITHE 00 SKOCHCTEME 1 OUOTEOIICHO3E.
OyHKIIMOHAIBHBIE KOMITOHEHTHI 9KOCHCTEMBI: MPOIYIICHTHI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBopoT BemecTB ¥ MOTOK SHEPTHH B 3KocucTeMe. Tpoduueckue (MUIEeBbIe) yPOBHH
skocucTeMsbl. [Iumesslie nenu u cetu. OCHOBHBIE MTOKa3aTeIN 3KOCUCTEMBL: Ouomacca,
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OPOAYKIMSI. ODKOJOTMYECKHE MUPAMHIbl: TPOAYKIIMH, YHCIEHHOCTH, OHOMACCHI.
CBoiicTBa IKOCUCTEM: YCTOMUNBOCTD, CAMOPETYJISIINSA, pa3BuTHE. CyKIleccusl.

[TpupoaHble 5KOCHUCTEMBI. JKOCHUCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKOCHCTEMBI.
buonorudeckoe u X035iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM H YPOOIKOCUCTEM.

buopasnoobpazne kak (akTtop ycToWumBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HOO0pa3us Ha 3emiie.

Yuenne B.W. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6uochepsi.
Kupoe BemectBo M ero (QyHkuuu. OcoOeHHOcTH Ouochepbl Kak TINIOOAIbHOU
sKocucTeMbl. JIluHaMuyeckoe paBHOBecHe U 0OpaTHAs CBs3b B Orocdepe.

KpyroBopoTsl BemiecTB 1 OMOT€0XUMUYECKHE LIUKIIBI 2JIEMEHTOB (YIJIepoia, a30Ta).
3oHabHOCTH OMOCcPepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBedecTBO B Onocdepe 3emiin. AHTPOINOTEHHbIE M3MEHEHUs B Ouocdepe.
['1o6anbHbIE 3KOJIOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHHE PUPOBI U YenoBeuecTBa. CoxpaHeHne 6uopa3sHooOpasus Kak
OCHOBa ycToHuMBOCTU Onocdepbl. OCHOBA PallMOHAIBLHOTO YIPAaBICHUS IPUPOIHBIMU
pecypcamu M UX UCIONIb30BaHue. JlOCTIKEeHNU OMOJIOTHHN B OXpaHa MPUPOJIBL.

Jemoncmpavyuu:

Ilopmpemuwi: A JIx. Tenciu, B.H. Cykaués, B.. Bepnaackuii.

Tabauyvr u cxemwvi: «llumesble nenw», «bUOLIEHO3: cOCTaB W CTPYKTypay,
«IIpuponubie coobmiectBay, «llenu mnuTaHus», «IKoJorHUeCcKas MUPAMUIAY,
«buocdepa u uenoBek», «IKOCUCTEMA IIUPOKOJIUCTBEHHOTO Jiecay, «IKOocHucTeMa
XBOWHOTO Jieca», «bHuoleH03 BOjI0EMaY, «ATpoleHo3», «IIprumMepHbIe aHTPOIIOrEHHbIE
BO3JCUCTBUS Ha Npupoay», «BaxHeWline WCTOYHMKHA 3arpsA3HEHHS BO3AyXa W
TPYHTOBBIX BOJ», «l[louBa — BakHe#mmas coctaBiswomas Ouocheprb», «DaKTOPbI
nerpananuu mouBy, «llapaukoBsiil 3¢ ey, «DakTophl PaIMOAKTUBHOTO 3arps3HEHUS
ounochepri», «O6mIas cTpykrypa 6mocdepo», «Pacnpoctpanenue xxu3nu B 6uocdepe»,
«O30HO0BBIN 2kpaH O6uochepn», «Kpyrosopor yriepona B 6uochepe», «Kpyrosopor
a30Ta B IPUPOJIEN.

OOGopynoBanue: Mojenb-ammIdKaus «Tunudaaele  OUOIEHO3BD», TepOapuit
«PacturenbHbIe CcOOOIIECTBAaY, KOJUICKIUU «bHomeHo3», «BpeauTenn BaKHEHIIMX
CEIbCKOXO3SUCTBEHHBIX KYJIbTYp», TepOapuu M KOJUICKIIMH PACTCHUM U YKUBOTHBIX,
MpUHAJJISKAIIME K Pa3HbIM JKOJIOTHYECKUM TrpynmnaM oJHOro Buaa, KpacHas kHura
Poccutickoii ®enepanmn, n300pakeHUs] OXPaHIEMbIX BUIOB PACTEHUN U KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO BUOJIOI'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

Cormacao ®I'OC COO ycTaHaBIMBAIOTCS TPEOOBAaHUS K pe3yJbTaTaM OCBOCHHS
o0yyarolmMMuCs  MPOrpaMM  CpelHero  obmero  o0pa3oBaHMSA:  JMYHOCTHBIM,
METanpeMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOEHUS TMpeamera «bHoJorus»
BBIJICJICHBI CJIEAYIOIIME COCTaBIIOIIME: OCO3HAHHE OOYYaroIIMMHCS POCCHUCKOM
IPaXIAHCKOM HJIEHTUYHOCTH — TOTOBHOCTM K CaMOPA3BUTHIO, CaMOCTOSTEIBHOCTH
U CaMOOMNPEIETICHUIO, HATMYME MOTUBALMU K 00YYEHUIO0 OUOJIOTUH, LI€JIEHAPABICHHOE
pa3BUTHE BHYTPEHHHUX YOEKIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAauUMUA  pa3BUTUA  OMOJOTMYECKOTO  3HAHUS, TOTOBHOCTH
U CIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJCTBOBATHCA B CBOEH AESTENBHOCTA LIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMHU CHUCTEME OHOJIOTHYECKOTO 00pa3oBaHMUs,
HaJIMYue SKOJIOTMYECKOr0 MPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IU U CTPOUTH
YKU3HECHHBIE IIJIaHBI.

JIndHOCTHBIE pE3yJIbTATBl OCBOCHHUS mOpeamera «bHOJIOTHS»  JOCTUTAKOTCA
B CIAMHCTBE Yy4eOHOM W  BOCHHUTATEIBHOW JESITENILHOCTM B  COOTBETCTBHUH
C TPAJUIMOHHBIMH POCCUHMCKHMH COLHMOKYJIbTYPHBIMHA, HUCTOPUYECKUMHU M JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPHUHSATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaAMH
MOBEJACHUS W  CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS, CaMOBOCIIUTAHUS W
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEW MO3UIHUM JIMYHOCTH, MATPUOTU3MA, YBAKECHHUS
K 3aKOHY M MPaBOIOPSAJIKY, YEJIOBEKY TPYyJa M CTapLIeMy ITOKOJICHUIO, B3aMMHOIO
YBOKEHUS, OEPEKHOr0 OTHOUIEHUS K KYyJIbTYPHOMY HAaCIEIUI0 U TPAJAULUSIM
MHOTOHAIIMOHANBHOrO Hapoaa Poccuiickoii denepanuu, TPUPOAE M OKPYKAIOIICH
cpeze.

JInyHOCTHBIE pPE3yNbTaThl OCBOEHUS YueOHOro mnpeamera «bHOJOTHS HTOJKHBI
OTpakaTb  TOTOBHOCTh W CIIOCOOHOCTh  OOyYaromuxcsi  pyKOBOJCTBOBATHCS
cOpMUpPOBAHHOM BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIN/, TO3UTUBHBIX BHYTPEHHUX YOCKACHUN, COOTBETCTBYIOIINX TPAAUITUOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, PACHIMPECHUE JKU3HEHHOTO OMNBbITA U OIBITA
JESITEIbHOCTH B TMPOILIECCE PEATM3AMU OCHOBHBIX HAMPABICHUN BOCHUTATEIHLHON
JESATENPHOCTH, B TOM YHCJIE B YACTHU:

1) rpaxaaHCcKOro BOCIUTAHMSA:

Cc(OPMHPOBAHHOCTD TPAKIAHCKOW TO3MIIMK OOYYaroIIerocss Kak aKTHBHOTO
¥ OTBETCTBEHHOTO YeHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W O0O0SM3aHHOCTEH, yBakK€HHE 3aKOHA
U TIPABOIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATEIBHOCTH TMPHU CO3JaHUU YUEOHBIX
MIPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIBHBIX 33/a4, BHITOJIHEHUU OMOJIOTUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTBh ONPENENIATh COOCTBEHHYIO MO3MIMIO [0 OTHOLICHHUIO K SIBJICHHSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE YYHUTHIBaTh B CBOUX JIEUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUS JIOAEH C pPa3HbIMU YOEKIEHUSMHU, KYJIbTYPHBIMHM LEHHOCTIMU U
COLIMAJIbHBIM IIOJIOKECHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U MCCIIEN0BATEIbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOLIEHHUS K MHEHUIO
OIIOHEHTOB TP 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPKAHMS;

TOTOBHOCTb K TYMAHUTAPHOU M BOJIOHTEPCKOU AEATEIBHOCTH;

2) MAaTPUOTHYECKOT0 BOCITUTAHMSA:

c(OPMUPOBAHHOCTh POCCUNCKON TpaKAAHCKOW HWASHTUYHOCTH, NaTPUOTU3MA,
YBaXEHUSI K CBOEMY Hapojly, YyBCTBa OTBETCTBEHHOCTH Iepes; PoauHoii, ropmoctu
3a CBOM Kpal, CBOO PomnmHy, CBOWM A3BIK W KYJbTYypy, NPOLUIOE M HACTOSAIIEE
MHOTOHallMOHAIBHOTO Hapoaa Pocecnu;

LIEHHOCTHOE OTHOILIECHHWE K MPUPOJHOMY HACIEIUI0O U MaMSITHUKAM MPUPOJIBI,
JNOCTHKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBJICHHE M PA3BUTHE
OMOJIOrMH, OHUMAaHUS 3HaUY€HUs1 OUMOJIOTUU B MO3HAHUU 3aKOHOB MPUPOJBI, B KU3HU
YeJI0BEKa U COBPEMEHHOIO 00IIECTBA;

uaeliHas yOeXIEHHOCTb, TOTOBHOCTh K CiyXeHHI0 U 3amure OteyecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) TYXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMS
OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO ITOBEICHUS;
CITIOCOOHOCTh  OIIEHMBATh CHUTYallMi0 W IPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYACH HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJa B TIOCTPOCHHE YCTOWYUBOTO  OyAyIIEro;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LIEHHOCTEH CEMEWHON XHU3HU B COOTBETCTBHHU C TPAIUIUASIMHU

HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPYy, BKIIOYas JCTETUKY ObITa, HAY4YHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIIICHU;

IIOHUMAHUE DSMOLMOHAIBHOTO BO3JCHMCTBUS JKUBOU MPUPOABI U €€ ILEHHOCTH;

TOTOBHOCTb K CAMOBBIPAYKEHHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE ITPOSABIIATH
Ka4eCTBa TBOPUYECKOW JIMYHOCTH;
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5) ¢pusnuyeckoro BocnUTaHHUA, (OPMHUPOBAHUS  KYJIbTYPbl 310pPOBbS U
IMOLMOHAIBHOIO 0J1AT OOy YU :

IIOHMMaHWE U peanu3alys 3J0pOBOr0 M 0e30macHOro odpasa KU3HHU (310pOBOE
NUTaHUE, COOJIIOIEHNE TUTMEHWYECKUX MpPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEXUM
3aHATUN U OTBIXA, PETysipHas GU3nYecKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOLIEHHSI K COOCTBEHHOMY (U3UYECKOMY U IICUXHUYECKOMY
3/I0pOBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
IIOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3J0POBBIO U JKU3HHU JIHOJCH;

OCO3HaHWE TIOCJIEACTBUA U HENPUATHS BPEIHBIX NPUBBIUEK (YMOTpEOICHHUS
aJIKOT'0JIsl, HAPKOTUKOB, KypEHHUS);

6) TPya0BOr0 BOCIIUTAHMSA:

TOTOBHOCTbH K TPY/ly, OCO3HAHHE IIEHHOCTH MAacTEPCTBA, TPY0II00HE;

FOTOBHOCTh K aQKTHMBHOM JI€ATCIBHOCTH TEXHOJOTMYECKOM M  COILMaJIbHOM
HaIpPaBJICHHOCTH, CIIOCOOHOCTh WMHHUIMHUPOBATH, IUJIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJIHATH TaKylO JCSATEIbHOCTD;

UHTEpeC K pa3audHbiM cdepaM NpodhecCHOHAIBHOM JESITEIBbHOCTH, YMCHHUE
COBepIIaTh OCO3HAHHBIN BBIOOP OymyIied nmpodeccuu U pean30oBbIBATH COOCTBEHHBIC
’KU3HCHHBIC TIJIaHbL;

TOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEM KU3HU,

7) IKOJOTHYECKOr0 BOCIIMTAHMS

HKOJIOTMYECKU LeJeco00pa3HOe OTHOLIEHHE K NPUPOJIe KaK HMCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHHE YPOBHA  DKOJOTHYECKOHM  KYJIbTYypbl: MNPHUOOpPETEHHE  ONbITa
IUIAHUPOBAHUS TIOCTYNKOB M OLEHKH MX BO3MOXHBIX MOCIEACTBUN JJIsi OKpYyKarouien
Cpenpbl;

OCO3HaHUE TJIO0AJBPHOTO XapakTepa »SKOJIOTMYECKHX MpodieM M MmyTed ux
peuieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU U3YYCHUH OMOJIOTMM 3HAHUS U
YMEHHMSI TIPU PELICHUH MPOOJIeM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOONOIb30BAHUEM
(cobmoieHne TpaBUJ TOBEACHUS B MPUPOJAE, HAMpPaBICHHBIX Ha COXpaHEHHE
paBHOBECHSI B DKOCHCTEMaX, OXpaHy BUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEINPUATUE ICUCTBUM, NMPUHOCAIINX BpPEJ OKPYKAIOWIEH NPUPOAHON
cpele, YMEHHE IMPOTHO3UPOBATH HEOJIArONPHUITHBIE HSKOJOIMYECKHUE IOCIEACTBUS
MPEANPUHUMAEMBIX IE€MCTBUM U PEAOTBPALIATh UX;

HaJU4YM€ PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJbTYpBI,
ONbITa JEATEIbHOCTH 3KOJIOTMYECKOW HAIpaBJIEHHOCTH, YMEHHs PYKOBOACTBOBATHCS
UMU B TMO3HABaTEIbHOM, KOMMYHMKATUBHOM W COLIMAJIBHOW MpPakTUKE, TOTOBHOCTHU
K YYACTHIO B IPAKTUYECKOM IESITEIIBHOCTH IKOJIOTMYECKON HAPABIEHHOCTH;
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8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOILECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JUAjore KyjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHPE;

COBEpUICHCTBOBAHNE SA3BIKOBOM M UWTATENbCKOW KYyJIbTYpbl KakK CpeJICTBa
B3aMMOJICUCTBHS MEX1Y JIFOJIbMH U IIO3HAHUS MUPA;

IOHUMaHME Celn(pPUKN OMOJIOrMH KaK HayKH, OCO3HaHUS €€ posii B (pOpMHUPOBAHUU
PalMOHAIIBHOTO HAYYHOIO MBIIUIEHUS, CO3JaHUHM ILEJIOCTHOTO  IpEACTaBICHUS
00 OKpy’KarolleM MUpE KaK O €IUHCTBE MPUPObI, YEJIOBEKA U OOILECTBA, B MIO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEH W pEIICHWH TMPOoOJIeM COXpaHEHUS MPHUPOIHOTO
paBHOBECHS;

yOex1EHHOCTh B 3HAYUMOCTH OWOJIOTMUM JJIi COBPEMEHHOW IMBWIM3ALMU:
o0OecrieueHrs HOBOTO YpPOBHA pPAa3BUTUSA MEAMIMHBIL, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh PECYpCHbIE MPOOJEMbl pa3BUTHS YEIOBEUYECTBA,
noucKa NyTed BBIXOJA W3 TJI00ANbHBIX JKOJOTUYECKUX NpodsieM U obecrneueHus
nepexoAa K yCTOMYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCHOJb30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKHX 3HAHUM B LENSIX MOBBILIECHUS
oOmiel KynbTypbl, €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH, KaK COCTaBHOW YacTu
(YHKIIMOHAJIBHOW TPaMOTHOCTH oOydaromuxcs, (OpMUPYEeMOH TMpU HU3yYEHHUH
Onooruy;

NOHMMAHHE CYIIHOCTH METO/I0B IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH MCIOJIb30BATh MOJyYaeMble 3HAHUS JJI aHAJIU3a U OOBbSICHEHUS SIBJIICHUN
OKpYKAaIOIIETO MHUpa U MNPOUCXOASAIIMX B HEM M3MEHEHHMH, YyMEHUE JenaTh
000OCHOBaHHbIE 3aKJIIIOUEHHS Ha OCHOBE HAy4HbIX (DaKTOB M HMEIOIIMXCS JaHHBIX
C 1IEJIbIO TIOJIYYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSATENBHO UCIOIb30BATh OMOJIOTUYECKHE 3HAHUS JJIs1 pEeIIEHUs
npo6JieM B peasIbHBIX )KU3HEHHBIX CUTYaLIUAX;

OCO3HaHUE LEHHOCTH HAy4YHOW JESITEIIbHOCTH, T'OTOBHOCTh OCYILECTBIIATH
MPOEKTHYIO M HCCIIEOBATENBCKYIO ACSITENbHOCTh HHIAMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCThH M CITIOCOOHOCTh K HETPEPHIBHOMY 00Pa30BaHUIO U CaMOOOpPa30BaHUIO,
K aKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHUW MO OMOJIOTUU B COOTBETCTBHUM C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHHUS yueOHOro mipeametra «buosorusy»
BKJIFOYAIOT:  3HAUYUMbIe JUIsi  (DOPMHUPOBAHUS  MHPOBO33PEHUS  OOyUaIOIIMXCS
MEXKIUCUMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAyUYHbIC TMOHSATUS, OTpa)Karollnue
I[EJIOCTHOCTh HAyYHON KapTHUHBI MUPa U CHEIIU(PUKY METOIOB MTO3HAHUS, UCIIOIH3yEMBbIX
B €CTECTBEHHBIX Haykax (BEIeCTBO, PHEpPrus, SIBJIEHUE, MPOLECC, CUCTEMA, HAyUYHBIN
(bakT, IPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS, UCCIIEI0OBAaHHE,

21



denepanbhas pabouast mporpamma | buosorusi. 1011 knaccel (0a30BbIH YpOBCHB)

HaOJI0/IEHNE, U3MEPEHNUE, SKCIIEPUMEHT U IPYTUX ), YHUBEpPCAIbHbIE YUEOHbIE NEUCTBUA

(mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE, PETYJISITUBHEBIE), o0ecIeynBaroIue
dbopmupoBaHre (GYHKIUOHATHHOW TPAaMOTHOCTH ¥ COIMAIBHOW  KOMIICTEHITUH
oOyyJarouuxcs, CIIOCOOHOCTH oOy4Jaronmxcs HCIIOJIb30BaTh OCBOCHHbBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHUYECCKUE 3HAHWS W YHUBEpCAJbHBIC YUYCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COMAIIBHOM MPAKTHUKE.

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIE Y4eOHbIC ACCTBUS
ba3zoBbie 1oruyecKkue JeHCTBUA:

CaMOCTOSITENNbHO (OPMYIUPOBATh U AKTYaJU3UPOBATH MPOOJIEMYy, pacCMaTpUBATh
€€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JOTMUECKOI0 MBILIUICHUS (aHAIU3a,
CHHTE3a, CPaBHEHUS, Kilaccu(uKaluu, 000011eHus ), PACKPBIBATh CMBIC]I OMOJIOTMYECKUX
NOHATUH (BBLACNATh UX XapaKTEpHbIE IMPU3HAKW, YCTAHABIMBATH CBA3U C JIPYTUMU
MOHSATHUSIMU);

ONPENEIIATH LENH ACITENBHOCTH, 33/1aBasi TAPAMETPhl U KPUTEPUN UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C IIOCTABICHHBIMHU LIEIISAMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHS JUIsl 00BsCHEHUS (PAKTOB U SABJICHUMN KUBON
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTHUBHBIC, I€TyKTUBHbBIE, [0 AHAJIOTUN),
BBIABJIATE 3aKOHOMEPHOCTHM U INPOTHUBOPEYMS B PACCMATPUBAEMBIX SIBJICHMSX,
(GOpMyIMPOBATH BHIBOJbI U 3aKIIOUYEHUS;

IIPUMEHATb CXEMHO-MOJIEJIBHBIE CpPENCTBA Ul IPEACTABICHUSA CYLIECTBEHHBIX
CBSA3€H M OTHOILLIEHUN B U3y4aeMbIX OMOJIOIMYECKUX 00BEKTaX, a TAKXKE MPOTUBOPEUUI
Pa3HOIO POJia, BBISIBIEHHBIX B PA3IMYHBIX HHPOPMALIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEIIEHUs NpoOJeMbl C Y4E€TOM aHajdu3a HMEIOIIMXCS
MaTEepUAIIBHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLEHHUBATH COOTBETCTBUE DPE3YJILTATOB
LEJISIM, OLICHUBATh PUCKHU NOCJIENCTBUN NEATEIIBHOCTH;

KOOPAMHUPOBATh U BBIMOJIHATH padOTy B YCIOBHSX PEajbHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBILUICHUE IPU PEILICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciiegoBaTe/IbCKUe JeHCTBUS:

BIIQJICTh HABBIKAMH Y4Y€OHO-HMCCIEAOBATEIIbCKOM M TPOEKTHOW JIEeATEeIbHOCTH,
HABBIKAMH Pa3peIIeHUs Mpo0JieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY
MOMCKY METOJ0B PEUICHMS MPaKTUYECKUX 3a]ad, MPUMEHEHHUIO Pa3JIMYHBIX METOJIOB
MMO3HAHUS,

HCTOJI30BaTh Pa3JIMYHbIE BUABI IESTEIBHOCTH I10 MTOIYYEHUIO HOBOTO 3HAHUSI, €T0
WHTEPIpETaluu, MPeoOPa30BAHUI0 U TPUMEHEHHUIO B yUEOHBIX CUTYAIUsAX, B TOM YHCIIC
MIPU CO3/IaHUM YYEOHBIX U COLIMAIBHBIX TPOCKTOB;

dbopMupoBaTh HAY4YHBI THUIT MBIIUJIEHUS, BJIaJIETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMHU MOHATUSIMU U METOJAMH;
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CTaBUTH U (HOPMYIMPOBATH COOCTBEHHBIE 33/1a4U B 00Pa30BaTEIILHOMN eI TEIIEHOCTH
Y )KU3HCHHBIX CUTYaIIUAX;

BBISIBIIATH TIPUYUHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 33/1a4yy, BBIJIBUTAThH
TUTIOTE3y €€ PeIICHUs, HAXOIUTh apTyMEHTHI VIS JOKA3aTeIhCTBA CBOMX YTBEP KICHUA,
3a/1aBaTh MapaMeTPhbl U KPUTEPUHN PEIICHIUS;

aHATM3UPOBATh TOJIYYCHHBIC B XOJC PEIICHUS 3a7a4d Pe3yJIbTaThl, KPUTHUICCKH
OIICHUBATh WX JJOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHNE B HOBBIX yCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHTYyaIlUsiM, OIIGHWBAaTh MPHUOOPETEHHBIM  OIIBIT;

OCYIIECTBIISTH LIeJICHANPABICHHBIN MMOUCK MEPEHOCa CPEACTB U CIIOCOOOB IEUCTBUS
B Ipo(heCCHOHATILHYIO CPEy;

yMETh TEPEHOCUTh 3HAHUS B TIIO3HABATEIBHYID M IMPAKTUYECKYI0 00JacTu
KU3ZHENIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTHHAIBHBIC TOAXOBI M PEIICHHS, CTABHUTH
po0JIeMBbI U 3a/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanumeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HH(pOpManuu (TEKcTe y4yeOHOro
nocoOusi, HAyYHO-MOMYJIIPHOM JINTEpaType, OMOJIOTrHYECKUX CIOBAPSIX U CIPAaBOYHUKAX,
KOMITBIOTEpHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHaIM3UpOBaATh HHGOPMAIIUIO
pa3IMYHBIX BUAOB U (POPM Ipe/ICTaBIICHUS, KPUTUYECKH OLIEHUBATD €€ JOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTb;

(opMyIHpOBATH 3aITPOCH] U MPUMEHSTH PA3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
Ounosiornyeckoi nHPopmaru, He0OX0IMMOM ISl BEITIOJTHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh  OMNBIT  HUCHOJIb30BaHUS  MH()POPMAMOHHO-KOMMYHHUKATHUBHBIX
TE€XHOJIOTUH, COBEPILIEHCTBOBATh KYJbTYPY AKTHBHOTO HCIOJb30BaHUS PA3IHYHBIX
IIOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BHIOMPATh ONTUMANIbHYIO (DOpMY MpeicTaBIeHUsT OMOIOTHIECKOM
uH(popmaiuu (cxeMbl, rpaduku, TUarpaMmsbl, TAOIHILIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYUHBIHN SI3bIK B KQUECTBE CPEACTBA MPHU paboTe ¢ OMOJIOrHUECKOM
uH(popManuen: TpPUMEHSITh XHUMHYECKHE, (PU3NYEeCKHe M MaTeMAaTHYeCKHe 3HAaKU U
CUMBOJIBI, (hOPMYJIBI, a00pEeBHATYPY, HOMEHKIIATYPY, HCTIOJIB30BaTh U MPE0oOPa30BHIBATH
3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJIIIHOCTH;

BJIQ/ICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHl MHPOpMAIUU, WHPOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH.

KoMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JAeiiCTBUS
OoOmenue:

OCYHIGCTBJIHTL KOMMYHI/II(aI_[I/II/I BO BCEX C(l)ean KHU3HHU, aKTHUBHO y‘-IaCTBOBaTB
B JIMAjJOre WU AUCKYCCHMH IO CYIIECTBY O0OCYXHacMol TeMmbl (yMEHHUE 3a/1aBaTh
BOHpOCBI, BBICKA3bIBATH CY)KI[GHI/IH OTHOCHUTCIIbHO BBIITIOJTHCHUA npenﬂaraeMoﬁ 3a1a4u,
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YYUTHIBATh MHTEPECH U COTJIACOBAHHOCTH MO3UIUN JPYTMX YYACTHUKOB JHAJIOTA WA
JIMCKYCCHH);

pacrmo3HaBaTh HeBepOaJbHBIC CpEACTBA  OOINEHHWS, TIOHMMAaTh 3HAa4YCHHE
COIMAIBHBIX 3HAKOB, MPEIMOCHUIOK BO3SHUKHOBEHHS KOH(MIWKTHBIX CUTYaIlHid, YMETh
CMATYATh KOH(GIUKTHI ¥ BECTH TIEPETOBOPHI;

BIIAQZICTh PA3IUYHBIMH CIIOCOOAMHU OOIICHHMS W B3aUMOJCHCTBHUSA, IMOHUMAThH
HaAMEPEHUS IPYTUX JIOACH, MPOSBIATH YBAXXHUTEIBHOE OTHOIICHHE K COOECETHUKY U
B KOppeKTHOU popme PopMyTHupOBaTH CBOM BO3PAKCHHS,

Pa3BEPHYTO U JIOTUIHO U3JIaraTh CBOIO TOUKY 3PCHHSI C MCTIOIh30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMmecTHasI 1eITEJIbHOCTD:

MOHUMATh U UCIIOJI30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBUAYaIbHON pabOThI
MIPU PEIICHUU OMOJIOTHYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCThH TPUMEHEHUS
IPYIIIOBBIX (H)OPM B3aMMOJEHCTBHS MPU PELICHUH YYEeOHOU 3a7auu;

BBIOMPATHh TEMATUKY U METOJIbl COBMECTHBIX JIEUCTBHI C yUETOM OOILIMX HUHTEPECOB
Y BO3MOXKHOCTEW Ka)/1I0r0 WICHA KOJUIEKTUBA;

NPUHUMATH L€ COBMECTHOM AEATEIbHOCTH, OPTAHU30BBIBATh U KOOPAUHUPOBATH
JIEUCTBUA O €€ TOCTHXKEHUIO: COCTABIIATH IUIAH JIEMCTBUM, PACTIPENEIISATh POJIM C YUYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKAa KOMAaHJIbI B OOIIMiA
pe3ynbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TPOEKThI, OLEHUBATh HWJEM C TO3ULIUU HOBHU3HBI,
OpUTHMHAIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYUIECTBJISATh O3UTUBHOE CTPATETUYECKOE MOBEJACHHUE B PA3JIMUHBIX CUTYALMSIX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PerynsitTuBHble yHHBepCaJibHbIe Y4eOHbIE eHCTBUA
Camoopranusanus:

MCITOJIh30BaTh OWMOJIOTMYECKUE 3HAHUS ISl BBISBJICHHS MPOOJIEM W WX PEIICHUS
B KU3HECHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 11€JIEBBIE U CMBICIIOBBIC YCTAHOBKH B
CBOUX JICUCTBUSX M MOCTYIIKAaX MO OTHOIICHUIO K JKUBOW MPUPOJIC, CBOEMY 370POBBIO U
3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO ~ OCYIIIECTBIIATH TO3HABATEIBHYIO JICSITEIIBHOCTh, BBISBIISTH
npoOiemMbl, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/lady B 00pa3oBaTEIbHOMN
NEATESTLHOCTH M KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSITEJIbHO COCTaBIIATh IJIAH PEMICHUS] MPOOJEMBbI C YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEINOYTEHUI;

JaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacHIMpsATh paMKH y4eOHOTO MPpeMETa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

7eNaTh OCO3HAHHBIA BBIOOpP, ApPryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PelleHHUE;
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OLICHHUBATh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO HIMPOKON 3PYIUIMHU B Pa3HbIX
o0nacTsSX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTEeNbHBIM W KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIB:

JaBaTh OLICHKY HOBBIM CHUTYyalllssM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YIBTATOB LEIISIM;

BJA/IeTh HaBbIKAMM I103HABATEIbHOM pe(deKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIb30BAThH
npu€MbI peIeKCUU IS OLIEHKU CUTYalluH, BEIOOpAa BEPHOTO PELLICHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX [IPU AHAIU3E PE3YIIbTAaTOB JEATEIBHOCTH.

IIpunsitue cedst M Apyrux:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX ITPU AHAJIU3E PE3YJIBTATOB JACATEIBHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTOro YEIOBEKa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie pe3ynabTaThl ocBoeHUs porpammbl COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKJIIOYAIOT crienupuueckue sl yuyeOHoro mnpeaMera «buonorus» HayyHbIe
3HaHWS, YMEHHS M  CHOCOOBI  JEHCTBUUA 1O  OCBOCHMIO, HHTEPIPETAIIUU
U TpeoOpa3oBaHUIO0 3HAHWM, BHUJBI JCSITEIBLHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CHUTYallUsX, a TaKXKe€ B PEAbHBIX
JKU3HCHHBIX CHUTYaIlMsAX, CBS3aHHBIX ¢ Owuonoruei. B mporpamme mnpeaMeTHbie
pe3yJbTaThl MPEACTABICHBI MO TOJaM 00yUYeHHS.

[IpenmeTHBIC pe3yabTaThl OCBOEHUS yueOHOoTo penmera «buonorus» B 10 kiacce
JOJDKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUN O MECTE M POJIU OUOJIOTHH B CUCTEME HAyYHOTO 3HAHUS
CCTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMECHHOW €CTCCTBEHHO-HAYYHOW KapTHUHBI
MUpa U HAyYHOTO MHPOBO33PEHHUSA, O BKIIAJE POCCUMCKUX W 3apyOEKHBIX YUEHBIX-
OWONOrOB B pa3BUTHE OWONOTHHM, (PYHKIIMOHAIBHOW TPAaMOTHOCTH  YeJIOBEKa
JUTSL pEIIIEHUS )KU3HCHHBIX 3a71a4,

YMEHHUE PaCKpPBIBATh COJEP)KAHHE OMOJIOTUYECKHX TEPMUHOB M TOHSTHMN: JKU3HB,
KJIETKa, OpraHu3M, MeTa00Iu3M (0OMEH BEIIECTB M MPEBpAIlCHUE SHEPTHH ), TOMEOCTa3
(camoperynsiys), ypoOBHEBas OpTraHMU3aIlUsl JKUBBIX CHCTEM, CaMOBOCITPOM3BEICHUE
(peripotyKI1iusi ), HaCJAEACTBEHHOCTh, H3MEHYMBOCTh, POCT M Pa3BUTHE;

YyMEHUE u3JlaraTh  OMOJIOTMYECKHEe Teopuu  (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaIbHas JOoTMa MOJIEKYJsipHOW Ouosiorun), 3axonsl (I'. Mennmens,
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T. Moprana, H.W. BaBuioBa) u yuenus (0 LEHTpax MHOT000Opas3usi U MPOUCXOKIACHUS
KylIbTypHBIX pacteHudt H.WM. BaBuiioBa), omnpenensrb rpaHuilbl UX NPUMEHUMOCTHU
K )KUBBIM CHCTEMaM;

yMEHHUE BJIaJ€Th METOJAaMH HAy4YHOTO I[IO3HAHUS B OHOJIOTUU: HAONIOJCHUE
U OMHCAHWE J>XUBBIX CHUCTEM, TPOIECCOB W SBICHUW, OpraHU3AlMsS W TMPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBI)KCHHE TUIIOTE3bI, BBISIBIICHUE 3aBUCHMOCTH
MEXIY HCCIEIyeMbIMH BEIIMYMHAMHU, OOBSICHEHHUE TMOJYYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSTHH, TEOPHUH M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJBI
Ha OCHOBAHHH MOJYyYCHHBIX PE3yIhTaTOB;

YMEHUE BBIACIATH CYIICCTBEHHBIC TMPU3HAKK BHUPYCOB, KIETOK TMPOKAPHOT
U DyKapuoT, OJHOKJICTOYHBIX ¢ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBPAIICHUS SHEPTHMH B KIETKe, (OTOCHHTE3a,
MJIACTHYECKOTO U DHEPTETUIECKOTO oOMeHa, XEMOCHHTE3a, MHUTO3a,
Mel03a, OIUIOAOTBOPEHUS, PA3MHOKCHHS, HWHAWBUAYAJIHLHOTO pAa3BUTHS OpTaHU3Ma
(oHTOTEHER);

YyMEHUE TPUMCHATHh TOJYYCHHBIC 3HAHUA JJII OOBSICHEHUS OWOJIOTHYCCKUX
MIPOIIECCOB | SBJICHUM, JIJIS IPUHATHS MPAKTHICCKUX PEIICHUHA B MIOBCETHCBHON JKU3HU
C IeJbt0 oOecIieueHus 0€30MaCHOCTH CBOETO 37I0POBBS M 3/I0POBbS OKPYKAIOIINX JIFOJCH,
COOJIIO/ICHUST HOPM TPaMOTHOTO TIOBEICHHUS B OKpYXKalomed TPUPOTHOU cpere,
MOHMMaHUE HEOOXOIUMOCTH HCIOJIB30BAHUS JOCTIKCHUNW COBPEMEHHOW OHMOJIOTHH U
OMOTEXHOJIOTHH JIJIS1 PAIIHOHATILHOTO TPHUPO/IOTIOIB30BAHUS;

YMEHHUE peIIaTh JJIEMEHTAPHbIC TEHETHYCCKUE 3aJa4l Ha MOHO- W JTUTHOPHUIHOE
CKpEIIMBaHue, CICTUICHHOE HAaCJeIOBaHWEe, COCTaBJIATh CXEMbl MOHOTHOPHIHOTO
CKpEITUBaHUS VIS TIPe/ICKa3aHus HAacAeAOBaHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITOJTHATE JIA0OPATOPHBIC M MTPAKTUYECKHE PAOOThI, COOIIOATh MPaBHIIa
pu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHUEM;

yMEHUE  KPUTUYECKH  OICHHBAaTh U  HHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOUYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3THUYHBIX
MCTOYHUKOB (CpelCcTBa MAaccOBOWM HH(OpPMAIlUM, HAYYHO-TIOMYJSPHBIE MaTepUaIb),
OTUYECKUE aCMEKThl COBPEMEHHBIX HCCIEIOBAaHWNA B  OHOJOTUH, MEIUIIUHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
OMOJIOTHYECKYI0 MH(POPMAIINI0 U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUIHBINA ammapaT OMOJIOTHH.

[IpeameTHble  pe3ylbTaThl  OCBOEHUsA  ydyeOHOro mnpeamera  «buosorus»
B 11 kJacce J0JDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUHU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI
MUpa U HAy4YHOTO MHUPOBO33PEHHUS, O BKIIAJE POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
OMOJIOrOoB B pa3BUTHE OHOJIOTMM, (PYHKIMOHAIBHOW TIPaMOTHOCTHM  YeJOBEKa
JUISl pEeLLEHUS KU3HEHHBIX 337124,
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YMEHUE PACKphIBATh COJEp)KaHWE OWOJIOTHYECKUX TEPMHUHOB W TIOHSTHH: BUI,
NOMyJsilisg, TeHOGOHA, SBOJIOLUMS, JBIXKYyIIME Cuibl ((aKTOphl) 3BOJIOLMH,
MPUCTIOCOOJICHHOCTh ~ OPTaHU3MOB, BHA000pa3oBaHHe, HKOJOTHYECKHE (HaKTOPHI,
HKOCUCTEMA, MPOMYIIEHTHI, KOHCYMEHTBI, PEAYIICHTHI, IEMU MUTAHUS, DKOJOTHIECKas
nMpamMujia, OuoreoreHos, onocdepa;

yMEHUE M3j1aratb OWOJOTHYEeCKHe Teopwuu (dBoJrrormonHas Teopus Y. JlapsuHa,
CHUHTETHYECKass TEOpHsl SBOJIOLMU), 3aKOHBl M 3aKOHOMEPHOCTH (3apOJABIIIEBOTO
cxoncrtBa K.M. Dbnpa, depenoBaHus TJIaBHBIX HAaNpPaBICHUW MW IIyTE€H HBOJIIOLHAH
A.H. CeseprioBa, yuerus o 6uochepe B.M. BepHaackoro), onpeaensaTb rpaHUIbI WX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BIAJCTh METOJAAMHU HAYYHOTO IIO3HAHWS B OWOJIOTUH: HAOJIOJICHHE
U OINHCAHWE >KMUBBIX CHUCTEM, MPOIECCOB U SBJICHUW, OpraHU3alMs U TMPOBEICHUE
OMOJIOTUYECKOTO HJKCIEPUMEHTA, BBIIIBIDKCHHE TUIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH
MEXIY HCCIEIyeMbIMH BEIIMYMHAMHU, OOBSICHEHHUE TIOJYYEHHBIX PE3yJIbTAaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSTHUN, TEOPUH M 3aKOHOB, YMEHHE JIeJaTh BBIBOJIbI
Ha OCHOBAHHH MOJYyYCHHBIX PE3yIhbTaTOB;

yYMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOIOTMYECKUX OOBEKTOB:
BUJIOB, TMOMYJSALNUMA, MPOAYLEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OHOIEOIICHO30B U
9KOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHON M3MEHUYHNBOCTH, €CTECTBEHHOTO
0T0O0pa, BUA00Opa30BaHMUsI, TPUCTIOCOOIEHHOCTH OPTaHU3MOB, JIEHCTBHS SKOJIOTUYECKUX
(GaKTOpOB Ha OPTraHMU3MBI, MEPEHOCA BEIIECTB M IOTOKA DHEPTUU B IKOCUCTEMAX,
aHTPOIIOTCHHBIX N3MECHECHHUI B YKOCUCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB U
OMOreoXMMHUUYECKUX IUKIIOB B Onocdepe;

yMEHUE TPUMCHATHh TIONYYCHHBIC 3HAHUSA I OOBSICHCHUS OHOJOTHYECCKUX
MPOLIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUIA B MOBCETHEBHON KU3HU
C LeJbI0 oOecreyeHrst 0e30MacCHOCTH CBOETO 3/I0POBBS U 3A0POBbS OKPY KAIOIINX JTIO/ICH,
COOJNIOZICHUSI HOPM TPAaMOTHOTO TIOBEIEHHS B OKpYKaIOIIEeH MPUPOTHON cpere,
MOHUMAaHUE HEOOXOAMMOCTH MCTIOIB30BAHUS JOCTUKEHU COBPEMEHHON OMOJIOTUM JIJIst
PaIMoOHAIBHOTO MPUPOIOTIONH30BAHNS;

YMEHUE pemaTh 3JIEMEHTApHbIC OHOJOTMYECKHE 3a/Jadd, COCTaBIATH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMAaX (LIEMH MUTaHUsA);

YMEHUE BBIMOJIHATH JTJA0OPATOPHBIE U TIPAKTUYECKUE pabOTHI, COOIIOAAThH MpaBUiia
pu paboTe ¢ yueOHbIM U 1a00pPaTOPHBIM 000PYIOBAHHEM;

YyMEHUE  KPUTHYECKH  OICHMBAaTh W  HMHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOUYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 PAa3THMYHBIX
MCTOYHUKOB (CpeCTBa MAacCcOBOW HH(OpMAIUU, HAYYHO-TIOMYJSPHBIE MaTEpUaIb),
paccMaTpuBaTh II00ATBHBIE YKOJOTUIECKUE TTPOOIEMbI COBPEMEHHOCTH, (POPMHPOBATH
110 OTHOIIICHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001as
OMOJOTHYECKYI0 MH(POPMAIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh
NOHATUIHBINA anmapat OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomunuectBo OCHOBHBIE BU/IBI IEATEIIBHOCTH
pa3liesioB U TeEM [IporpammHoe copepkanue
n/n 4acoB oOy4Jaronmxcs
y4eOHOTro IpeameTa
Tema 1. buoJiorusi Kak HayKka
1.1 | buonorus B cucteme 1 buonorus kak Hayka. CBsi3u Onosioruu PackpwiBath conepkaHue TEPMUHOB U
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMU U MOHSATUI: HAYYHOE MUPOBO33PEHHUE,
JOPYTMMH €CTECTBEHHBIMU HAYKaAMH, Hay4Has KapTHHA MUPA, HAy4HbIH METOJ,
dunocodueid, peTurueid, STUKOMH, THIIOTE34a, TCOPHA, MCTObI
UCCJIEIOBAHMUS.

ACTETUKOM U mpaBoM. Poib Ouonoruu

B (JOPMUPOBAHUU COBPEMEHHON HAyYHOI
KapTUHBI Mupa. Cucrema OMOJIOTUYECKUX
HayK.

Jemoncmpavuu:

llopmpemuwi: Y. J[lapBun, I'. Menaens,

H. K. Kosbnos, [Ix. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeTObI TO3ZHAHUS
YKABOUW IPUPOIBD)

XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
€€ MECTO U POJIb CPEIU JPYTUX
€CTECTBEHHBIX HayK. [lepeuncisaTe
pazzienbl OMOJIOTUH B COOTBETCTBUE

C OOBEKTaMH H3Yy4YEHUS.

Ha3piBaTh BakHEUIIIME OTPACIIH
OMOJOTMYSCKUX 3HAHUH M 3a1a9H,
crosiiue nepen ouosorueit XXI B.

1.2 | Metoapl mo3HaHUS 1 MeTo1b1 MO3HAHUSI )KUBOW TTPUPOIBI PackpeiBaTh coaep:kaHe TEPMUHOB U
YKUBOH TTPUPOIBI (HaOmro/IeHre, SKCIIEPUMEHT, OTIMCAaHUE, | TIOHSITHHA: HAYYHBI METO]I, METOIbI
U3MepeHue, Kiaccuukanus, WCCJICIOBAHMUSI.
MOJICJTMPOBAHUE, CTATHCTHYCCKAs XapakTepru30BaTh OCHOBHBIE METOJIbI
00paboTKa JTaHHBIX). MO3HAHUS )KUBOU MPUPOJILI: HAOTIOJCHHE,
Jemoncmpayuu: HKCIIEPUMEHT, OTMCAaHNE, U3MEPECHHE,
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Tabauywl u cxemvt: «MeTOABITO3HAHUS
YKUBOU MPUPOIBI».

Jlabopamopnwle u npakmuyeckue
pabomol:

[IpakTuueckas padora Ne 1.
«/cnonb30BaHUE pa3NIMYHBIX METOIOB
IPU U3y4eHUH OUOTOTHYECKUX
00BEKTOBY

KJaccuuKanus, MOACTMPOBAHHUE,
cTaThCcTUYecKasi 00padoTKa JaHHBIX

HToro uacoB o teme

2

Tema 2. dKuBble cucreMbl U

X OpraHu3anus

2.1

buonornueckue
CHUCTEMBI, IPOLIECCHI
Y UX U3YYEHUE

1

XKuBble cuctemMbl (OMOCHCTEMBI) KakK
MpeAMET U3ydeHHsI OMOJIOTHH.
OTnu4ne KUBBIX CUCTEM

OT HEOPTaHUYECKOW ITPUPOJIBI.
CgoiicTBa OMOCHCTEM U UX
pazHoobOpasue.

YpoBHU OpraHu3aIuu OHOCUCTEM:
MOJICKYJISIPHBIN, OPTaHOUTHO-
KJIETOYHBIN, OPraHU3MEHHBIH,
TOMYJISAIIHOHHO-BHUI0BOMH,
AKOCUCTEMHBIN (OMO-T€OIEHOTHYECKHHN),
Oonoc@epHbI.

Hayxku, nzygaromue 6mocucTeMbl
Ha pa3HBIX YPOBHIX OpPTaHU3AIUH.
Hemoncmpavuu:

Tabnuywl u cxemvt: «OCHOBHBIC
IIPU3HAKU KU3ZHW», « Y POBHU

PackpbiBaTh coJiep>KaHUE TEPMUHOB U
TIOHSATHM: CHCTEMa, OMOJIOTHYCCKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
0oOMEH BEIIECTB, pa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
HW3MEHYUBOCTb, PA3APAKUMOCTD,
JSHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy KU3HU (OMOCUCTEM).
XapaxkTepu3oBaTh MPUHITUTIBI
OpraHu3aluu OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSAI0YEHHOCTb,
CaMOpETyJISILUS, UEPAPXUYHOCTD.
IlepeuncnsaTh yHUBEpCAIBbHBIE CBOMCTBA
YKUBOT0: €IMHCTBO XUMHYECKOTO
COCTaBa, pa3paKuMOCTh, JBUKECHHUE,
rOMEOCTa3, pOCT U Pa3BUTHE,
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OpraHM3aIK KUBOUIPUPOIBD).
Mopens monekynsl JTHK

HACJIEICTBEHHOCTD, H3MEHUNBOCTD,
ABOJIIONMS (MIPUCTIOCOOICHUE

K U3MCHSIONTUMCS YCIIOBHSIM).
[IpuBoaNTH MpUMEPHI OHOCHCTEM
Pa3HOTO YPOBHSI OPTaHU3AIUU U
CpPaBHUBATH MPOSBIICHUS CBONCTB
YKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIC ITPOIIECCHI,
MPOTEKAIOIINEe B OMOCUCTEMAX:

0OMEH BEIEeCTB U MPEBpaIlCHHUE
YHEPTUH, CAMOBOCITPOU3BEICHHE,
caMOPETYJISLINS, Pa3BUTHE.

CoOmroath mpaBuiia OepeKHOTO
OTHOIIICHHS K KHUBOU TPUPOJIC

HToro uacoB o teme

1

Tema 3. XuMu4ecKkuii COCTaB U CTPOEHHE

KJICTKH

3.1

XUMHYECKHUIH COCTaB
KJeTku. Boma u
MHHEPAJIbHbIE COU

1

XUMHUYECKHUHN COCTaB KJIECTKH.
XHUMHUYECKUE DJIEMEHTHI:
MaKpO3JIEMEHThI, MUKPODJIEMEHTHI.
Bopa u MmuHepanbHbIe BellleCTBA.
DYHKIIUA BOABI 1 MUHEPATBHBIX
BeliecTB B kieTke. [loanepxxanue
OCMOTHYECKOro OajiaHca.
Hemoncmpavuu:

Juazpammur: «Pactipenenenne
XAMHYECKHUX DJIEMEHTOB B HEXKHUBOU
npupoae», «PacrnpeneneHne XuMHIECKUX

PackppiBaTh coqiepkaHre TEPMHHOB

Y TIOHSITUIA: DJIEMEHTBI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JIUTIOJIb, BOAOPOHbBIE CBSI3U;
ruApoduIbHBIE U THIPOPOOHBIE
BEIIECTBA.

JlokaspIBaTh €IMHCTBO JIEMEHTHOTO
CcOCTaBa KaK OJHO U3 CBOMCTB »KHUBOTO.
PacnipenensiTe XUMHUYECKHE IIEMEHTBI
0 TPyMIaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOJIEN.
Tabauywvl u cxemwvr: «Ilepuonnueckas
Ta0JIMIA XUMUYECKUX DJIEMEHTOBY,
«CTpOECHHEMOJIEKYIIBI BOIBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPraHu3Me; XapaKTCpu30oBaTh POJIb
OTACIBbHBIX 3JICMCHTOB.

BBISBIATE CBA3B MCXKIY COCTAaBOM,
CTPOCHHUCM MOJICKYJIbI XUMHUYICCKOT'O
COCIHMHCHUA U CTO ®YHKHHHMH B KJICTKC

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHue 6eIKoB. PackpbiBaTh cojepxaHue TEPMUHOB U
CTpOCHHE OEIKOB AMMHOKHCIIOTBI — MOHOMEPHI OCITKOB. MOHATUHN: OEJIKH, TTOJTUMEPHI, MOHOMEDHI,
Heszamenumeble 1 3aMeHHUMBIE AMUHOKUCJIOTHI, TICTITUAHAS CBSI3b,
AMUHOKHCIIOTHI. AMHUHOKHUCIOTHBII MOJIUTICTITU]T, ICHATYPaIlHs.
COCTaB. YPOBHU CTPYKTYpBI OCITKOBOU XapakTepu3oBaTh O€JIKU KaK KJ1acc
MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, OpraHUYEeCKUX COCTUHEHUN;
TpPETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KIACCU(PHUIIUPOBATH UX IO CTPOCHUIO
XHUMHUYECKHE CBOMCTBA OEIIKOB. (rmoOynsipHbie U GUOPHILISIpHBIE OCIKN),
buonornueckue GyHkimu 6€IKOB. MEPEUYUCIIATh U XapaKTEPU30BaTh
Jemoncmpavyuu: GbyHKIIUU OEIKOB
Tabnuyvt u cxemol: «CTpoeHue
MOJIEKYJTBI OEJIKaY.
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKpOTIperapaThl
3.3 | ®epmeHTHI — depMeHTHl — OUOJOTUYECKHUE PackpsiBaTh conepxaHue TEPMUHOB U
ouosnoruyeckue KaTaJIn3aTOPHI. MOHATHI: JEPMEHTBI, aKTUBHBIN IIEHTD,
KaTaJIn3aTOPBI Crpoenue (hepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas Celn(UIHOCTb,

cyOcTpatHas crienu(puIHOCTb.
Kodepmentsl. ButamuHBI.
Otnuuust pepMeHTOB

OT HEOPTAaHUYECKUX KATaTN3aTOPOB.

Ko(epMeHThI, OCTKU-aKTHBATOPHI U
OCNKN-UHTUOUTOPHI.

VYka3bpIBaTh OTIINYUS (PEPMEHTOB

OT HEOPTaHWYECKUX KaTallu3aTOPOB.
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Hemoncmpayuu:

Tabauyer u cxemor: «CTpoeHue
depmeHTay.

Obopydosanue: 000pya0BaHUE
JUTSI TIPOBEJICHUST HAOIIOICHU,
U3MEpPEHUI, SKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabomol:

JlaGoparopnas padota Ne 1. «M3yuenue
KaTAINTUYECKON aKTHBHOCTH
(dbepMeHTOB (Ha IpUMEPE aMUJIa3blI
WJIM KaTanas3bl)»

OOBACHATH poJib (PEepMEHTOB

B (DYHKIIMOHUPOBAHHUHU KHUBBIX CHCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIHE,

B TIOBCEIHEBHOM KU3HU YEIIOBEKA

3.4

VrineBonsl. JIunuabl

YrieBoasl: MOHOCAXapuIbl (TI0K03a,
pubo03a u ae30kcuprdo3a), Tucaxapuasl
(caxapo3a, JJakT03a) U MOJIKCaXapHIbl
(kpaxmaJ, TIIMKOreH, 1eJUTI0I03a).
buonornueckue hyHKIIUN yTIEBOIOB.
JIMmuapl: TPUTIIALICPUIBI,
docdonunubl, CTEpOUIBIL.
IMunpodunbHO-THIPOPOOHBIE CBOKCTBA.
buonornyeckue GyHKIMMU JIUTUAOB.
CpaBHeHHE YIJIEBOJIOB, OCIIKOB U
JUTNUAO0B KaK UCTOYHUKOB DHEPTHHU.
Hemoncmpayuu:

Tabauysl u cxemvl: «YTIACBOIBDY,
«JInnuaey.

Obopyoosanue: 060pyI0BaHNE

PackpbiBath cojiepkaHrie TEPMUHOB U
TIOHATHH: YTJIEBOIbI, MOHOCAXAPH/IBI,
JCaxapu/ibl, MOJMCAXapu/bl, TIIOK03a,
pubo3a, ae30Kkcuprdo3a, caxaposa,
JIAKTO3a, MaJIbTO3a, IEJUII0JI03a
(keTyarka), Kpaxmal, TITMKOTeH;
JUTUABI, TPUTTUIIEPUAB! (KHPBI, Maca),
dbochomunubl, CTEPOUIBI.
XapakTepu3oBaTh YIJICBOIbI, JIUITH]IBI
KaK KJIACCOPTaHUYECKUX COCTUHEHU.
KnaccudummpoBath yrieBo bl U JIATTHABI
110 CTPOCHUIO; MTEPEUUCIIATh QYHKITUN
YTIIEBOJOB U JIUTIUIOB.

CxemaTudecku n300pa)kaTb CTPOCHUE
MOJIEKYJT YTJIEBOJIOB, JIUTTHIOB
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JUTSI TIPOBEICHUS HAOJIOICHUH,
U3MEPECHH, IKCIIEPUMEHTOB

3.5 | Hyknennossie Hyxneunossie kucnorsl: JJHKu PHK. PackpeiBaTh conepkaHre TEPMUHOB U
KUCIOThL. AT® Hyxiieorniel — MOHOMEDBI MOHATHUHN: 1E30KCUPUOOHYKIICHHOBAs
HYKJIEMHOBBIX KHCIJIOT. CTpoeHue u kucnota (JJHK), pubonyknennosas
¢bynaknuu JIHK. Ctpoenue u byHKIIMN kucnora (PHK), nykneorun,
PHK. AT®: ctpoenue u GyHKIUH. MOJIMHYKJIEOTUIHAS LIETIh
Jlemoncmpavyuu: (TOJIMHYKJIEOTHT), KOMIIJIEMEHTAPHOCTb,
Ilopmpemuwi: [1x. Yorcon, ®. Kpuk, ¢bynkuuu JJTHK (xpanenue u nepegayda
M. Yunkunc, P. ®pankius. HACJIEJICTBEHHOW MH(OpMAIUN); BUJIBI
Tabauywvl u cxemvi: PHK (undopmanmonHas, TpaHcropTHasl,
«Hyxneunossie kuciotsl; JJHK», pubocomaibHas); aaeHo3uHTpudocdar
«buocuntes denka», «CtpoeHue (AT®), makpospruyeckast CBA3b.
MouteKyJibl ATD». XapakTepu3upoBaTh HYKJICHHOBBIE
Obopydosanue: CBETOBOW MUKPOCKOII, KHCJIOTBI KAK XUMUYECKUE COCTMHEHUS U
MUKpOIpenapaThl HOCHUTEJIA HACIEACTBEHHON
uHbopmaIum.
OTmeuaTh 0COOEHHOCTH CTPOCHUS
MoJIeKyJI HykienHOBbIX kucioT (JJHK,
PHK) u ATO.
CxemaTHuecku U300paxkaTh CTPOCHHUE
HYKJIEOTHUJIOB, MOJIEKYJI HYKJIEHMHOBBIX
kuciotr, ATD
3.6 | Uctopus u meToapl [uronorus — HayKa O KIIETKE. PackpbIBaTh cosepKaHUE TEPMUHOB U

U3Y4YEHUS KIIETKHU.
Kinerounas teopus

Knerounas teopust — npumep
B3aMMOJICUCTBUS Uiel U (aKTOB
B HAYYHOM ITO3HAHUHU.

MTOHATHUI: KJIETKA, IUTOJIOT S
PAaCKpBIBATH COAEPKAHUE TOJIOKECHUN
KJIETOYHOU TEOPUHU.
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MeToapl U3y4eHHS KICTKH.
Hemoncmpayuu:

Ilopmpemui:

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

M. lInennen, K. bap, P. Bupxos.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu

KJICTOK, ITOJYYCHHBIC C IIOMOIIBIO
CBCTOBOI'O U 3JICKTPOHHOI'O MHKPOCKOIIa

[lepeuncrnaTh u XapakTepU30BaTh
OCHOBHBIC METOJIbI U3YUYCHUS KICTKHU:
(IpUTOTOBIIEHUE CPE3OB,

OKpaIIMBaHUE, MUKPOCKOTIMPOBAHHE,
1eHTpudyrupoBaHue, KyJIbTUBUPOBAHNE
KJICTOK M TKaHEH)

3.7

Knerka
KaK [1eJIOCTHAasd
JKUBasg CUCTEMA

Knerka xak nemoctHas ;kuBasi CUCTEMA.
OO6mre MpU3HaKU KIETOK: 3aMKHYyTast
HapykHas MeMOpana, moJiekyJbsl JIHK
KaK F€HETUYECKUH anmapar, CucteMma
cuHTe3a Oenka. TUIbl KIETOK:
AYKApPUOTHUYECKAA U MPOKAPUOTUYECKASL.
Oc00EeHHOCTH CTPOCHUS
IIPOKAPUOTUYECKOUN KIIETKHU.

Krnerounas crenka 6axrepuii. CTpoeHue
AYKAPUOTUYECKOMN KJIETKH. OCHOBHBIE
OTJINYMS PACTUTEIIBHOM, J)KUBOTHOM U
rpubHO# KieTku. [loBepxHOCTHBIE
CTPYKTYpPHI — KJIETOUHAsl CTCHKA,
TJIMKOKAJIUKC, UX (QYHKIIUH.
[Tnazmatnyeckas MemOpaHa, ee CBOMCTBA
U QYHKIUU.

PackpeiBaTh copepkaHre TEPMHUHOB U
NOHATUMN: KJIETKH (3yKapuOTHYECKas,
MPOKAPUOTUYECKast ), TNIa3MaTHIeCKast
MeMOpaHa (T1azManeMMma), TITMKOKaITUKC,
TPAHCIIOPT BEIIECTB (MaCCUBHBIMN,
aKTUBHBIN), 3HAOUUTO3 ((arouuTos,
MUHOILIUTO3), 9K30IMTO3, KIETOUHAS
CTCHKA, HYKJICOH/I.

CpaBHUBaTh MEXTy COOOM
9YKApUOTUYECKHE U IPOKAPHOTUUECKUE
KJIETKH; OTMEYaTh CXOJICTBO U PA3IAYHUSL
B CTPOCHHUM KJIETOK OaKTEepud,
YKUBOTHBIX, PACTCHHI U TpuOOB
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Hemoncmpayuu:

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

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemolr: «CTpoeHue
AYKapUOTUUYECKOU KIeTKn», «CTpoeHue
KUBOTHOU KIETKW», «CTpoeHue
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKH.
Obopydosanue.: CBETOBOM MUKPOCKOTI,
MUKPOIIPENApAThl PACTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KIETOK

3.8

Ctpoenue
YKAPUOTHYECKOU
KJIETKU

[MuTonnasma u ee OpraHoOU/IbI.
OnHoMeMOpaHHbIE OPTaHOU bl KIICTKU:
OIIC, annapat ['onb1KH, TU30COMBI.
[TosmryaBTOHOMHBIE€ OPTaHOUABI KJIETKHU:
MUTOXOHAPUH, TUTACTUJIBI.
[IpoucxoxieHrue MUTOXOHJPUNA U
naactua. Buasimnactu.
HemeMmOpanHbie opraHOUAbI KJICTKU:
pUOOCOMBI, KJIETOUHBIN IIEHTP,
LHEHTPUOJ U, PECHUUKH, )KTYTUKHU.
OYHKIIMU OPTraHOUOB KJIETKH.
Bxirouenus.

S npo — perynsaTopHbId HEHTP KIETKH.
CrpoeHnue snpa: siepHas 000JI09Ka,
KapuoIia3Ma, XpoOMaTHH, SPBIIIKO.

PackpriBaTh conepkanue TEPMUHOB H
MOHATHI: IIUTOIIa3Ma, OPTaHOU B,
sHjoma3mMatuueckas cethb (O11C),
anmapat [ oJIbKH, TM30COMBI, BAKYOJIb,
MUTOXOHAPHH, TJIACTUJIBI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH
IEHTp (LIEHTPOCOMA), PECHHYKH,
KTYTUKH, BKIFOUCHUS, AP0, sACpHAs
000J104Ka, KapuoIjia3Ma, XpOMaTHH,
STIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE YKAPUOTHICCKOM
KJIETKH 10 U300pKECHUSIM U

Ha MHUKpPOIIperaparax;
KJIaCCU(ULIMPOBATH OPTAHOUIbI
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XpoMOCOMBI. TpaHCOPT BELIECTB

B KJIETKE.

Hemoncmpayuu:

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

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHHe
AYKapUOTUUYECKOU KIETKN», «CTpoeHune
KUBOTHOM KJIETKN», « CTpOCHHE
PacCTUTENIBHOU KIETKW», «CTpoeHue
IPOKAPUOTUYECKON KIIETKW,
«Crtpoenue saapa KIETKN.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKpOMpenapaTsbl pACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnvie u npakmuueckue
pabomur:

JlabopaTopHast padota Ne 2. «M3yuenune
CTPOCHHUSI KJIETOK PAaCTE€HUH, )KUBOTHBIX U
OakTepuil moJ MUKPOCKOTIOM Ha TOTOBBIX
MUKpONpenaparax U UX OINHUCAHUE)

B 3aBUCHMOCTH OT OCOOEHHOCTEN HX
CTpoeHus (0AHOMEMOpaHHEIE,
nBymMeMOpaHHbIE, HeMeMOpaHHbIE);
OMUCHIBATh (DYHKIIMH KaXKJIOTO
OpraHou/ia B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SIAPO KaK
MECTO XpaHeHusl, nepenayu (yaIBoeHue
XpPOMOCOM) U peau3aiuu
(TpaHCKpHUIILIMS ) HACJIEICTBEHHOU
uH(pOpPMaLUU KIETKU.

[lepeunciATh U ONUCHIBATH KOMIIOHEHTHI
aqpa 1 uX QyHKIIHHY;

CxemMaTH4HO U300paXkaTh CTPOCHUE
PaCTUTENBLHOU U )KUBOTHOM KJICTKHU.
OOBACHATH OMOJIOrMUECKOE 3HAUCHUE
TPAHCIIOPTA BEILECTB B KIIETKE

HTtoro yacos mo Teme 8

Tema 4. ZKu3zHeneATeJIbHOCTD KJIETKHU

4.1 | OOMeH BelIecTB. 2 OOMeH BelecTB, WK META00IH3M. PackpriBaTh conep:xaHue TEPMUHOB U
[InacTrueckuii Accumuiianus (TUIACTUYECKUT 0OMEH) MOHSATUI: 0OMEH BEIIECTB U
oOMeH. DOTOCHHTES. U TUCCUMMIIALIMS (SHEPTeTHUECKUI npeBpalleHne YHeEpruu (MeTadonu3M),
XeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI €IMHOTO ACCUMMJISALIUSA, TNIACTUYECKUI OOMEH,
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npolecca Meradonu3mMa. Poib 3akoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B OHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubiii. Poib pepmenToB
B 0OMEHE BEIIECTB U MPEBPALICHUU
JHEPruu B KiIeTke. POTOCUHTES.
CaetoBasi 1 TeMHOBas (a3l
dboTocuntesa. Peakiuu ¢porocunTesa.
DddhexTuBHOCTH (HOTOCHHTE3A.
3HavyeHue (HOTOCUHTE3a JJIS )KU3HU
Ha 3emuie. BiausiHne ycnoBuid cpesl
Ha (POTOCUHTE3 U CIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHUN.

XeMOCHHTE3. XEMOCHHTE3UPYIOIINE
OakTepuu. 3HAaUCHUE XEMOCHUHTE3a
JUIS 5KU3HU Ha 3emuie.
Hemoncmpavuu:

Ilopmpemuwi: K. A. Tumupsses.
Tabauywl u cxemol: «XITOPOILIACTY,
«DOTOCUHTE3)

JACCUMMWISIIUSA, SHEPTETUYECKHUI OOMEH,
dhorocunTe3, HOTONIN3,
dhochopunupoBanue, MEPeHOCUNK
MPOTOHOB, XEMOCHHTE3.

OmnuceiBaTh (HOTOCUHTE3, MMPOIIECCHI,
MPOTEKAIOIMe B CBETOBOM U TEMHOBOM
dbaze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEK/Ty MTOTJIOMIEHUEM COJTHEYHOMN
SHEPIrUM XJIOPOPUIIOM U CHHTE30M
Mosekya ATO.

CpaBHUBaTh UCXO/IHBIC BEIIIECTBA,
KOHEYHBIC MMPOYKTHI U YCIOBUS
IIPOTEKAHUS PEAKIIMHA CBETOBOU U
TEMHOBOH (ha3bl (POTOCHHTE3A;
CpaBHUBaTh POTOCUHTE3 U XEMOCHHTE3.
OueHuBath 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JJIsl )KU3HU Ha 3emiie

4.2

DHepreTU4ecKuit
obmeH

DHepreTudeckuii 0OOMEH B KJIETKE.
PacmieniieHue BemecTB, BhIJCICHUE U
AKKyMYJIMPOBAHUE SHEPTHUH B KIIETKE.
DTarbl HEPreTHYECKOro 0OMeHa.
I'mrkonus. bpoxxeHnen ero BUbI.

PackpriBaTh conep:kaHne TEPMUHOB U
MOHSTHI: SHEPreTUYECKUl 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEHHE,
CIIUPTOBOE OpOXKEHUE, ONOIOTMIYECKOE
OKHCIIEHUE, KJIETOYHOE JbIXaHUE,
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Kucnopongnoe okucnenue, nim
KJIETOYHOE JbIxaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IPHEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.
Hemoncmpayuu:

Tabnuywvl u cxemol: « TUTIBIIATAHUS,
«Metabonuzm», « MUTOXOHAPHUSY,
«HEpreTuYecKuii 0OMeH»

JTUCCUMIIIALINSA, (PepMEHT.
Xapaktepu3oBaTh 0OMEH BEILIECTB U
MpeBpalleHUe SHEPTUH (META00IIN3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncnaTb 0COOEHHOCTH
TUTACTUYECKOTO U SHEPTETHUECKOTO
oOMEeHa B KJIETKE; yCTaHABIUBATh
B3aMMOCBSI3b MEXIY HUMH.

Pa3znuyars THIIBI OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpOodHBIN.

OnuchIBaTh ATAMBl JHEPTETUYECKOTO
oOMeHa (IOArOTOBUTENbHBIH,
OECKUCTIOPOIHBIN, KUCIOPOIHBIN)

U CPAaBHHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh PEaKIMK ININKOIN3a,
OpO’keHUs1, KIIETOYHOTO JIbIXaHUS;
BBISIBJISITH IPUYMHHO-CIICICTBCHHBIE
CBSI3M MEX]y TJIMKOJIN30M, KJIE€TOYHBIM
JIBIXaHUEM U CUHTE30M MOJEKYTATO.
CpaBHuBaTh 3¢ (HEKTUBHOCTh
OECKHCIOPOTHOTO U KHUCIOPOIHOTO
ITANoB

4.3

buocunTes Oeska

Peaknunu maTpudHOTO CUHTE3A.
I'enetnueckas unpopmarms u JHK.
Peanuzanus reHeTudeckomn
uH(pOpMAaIUH B KIIETKE.

PackpriBaTh cojiep:kaHre€ TEPMUHOB
U NOHSATHUHU: T€H, TCHETUYECKUU KO,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCIALMS, KOJIOH, aHTUKO/JIOH,
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I'eneTnueckuil Ko MEro CBOMCTRBA.
TpaHCKpHUIILIUS — MATPUYHBIN CUHTE3
PHK. Tpancnsuust — 6uocuHTe3 OeKa.
Oransl Tpancisanuu. KogupoBanue
aMHUHOKHUCJIOT. Pois pubocoms
OuocuHTE3€e OciKa.

Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbos.

Tabauyer u cxemsvi: «Ctpoenne JJHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE TCHAY,
«Cunres 6enkay, «Permmkanus JJTHK»,
«['eHeTHYECKUM KO .

Obopydosanue: MOEIN- aNITTUKAIIUN
«Y nBoenue IHK u Tpanckpunuus»,
«bunocunTe3 OeIKa»

pubocoma, IeHTpaIbHas 1I0TMa,
MOJICKYJIIpHAst OMOJIOTHSI.

Onpenensarb CBOWCTBA T€HETUYECKOTO
KoJ1a (TPUIIIETHOCTh, OJTHO3HAYHOCTH,
BBIPOXKICHHOCTh, YHUBEPCATLHOCTD,
HENEPEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuceIBaTh 3Tanbl peasin3aluu
HACJIeICTBEHHON MH(GOPMAIINH B KJIETKE.
CpaBHHBaTh pEAKIMH MAaTPUIHOTO
cuntezaMosiekyn PHK u Genka B kieTke

4.4

Hexknerounsie
(bOpMBI KU3HU —
BHUPYCBI

HexkneTounsle GopMbI )KU3HU — BUPYCHI.
HcTopust OTKpBITHS BUPYCOB

(. Y. UsanoBckuit). OcobeHHOCTH
CTPOEHHUSA U dKU3HEHHOIO IIUKJIa BUPYCOB.
bakrepnodaru. bonesnu pacrenuit,
KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIC
BUpycaMu. Bupyc ummyHoaeduumra

yenoBeka (BUY) — BozOyautens CITN la.

OOparHast TpaHCKPHIIIIHS, PeBEpTa3a u
unTerpasa. [lpodunakruka
pacnpocTpaHEHUsT BUPYCHBIX
3a001eBaHUM.

PackpeiBaTh conepkaHne TEPMHHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHUSA, KaIlCUI,
O6akTepuodar, BUpyc UMMYyHOe(HUIIUTA
yesioBeka (BIIY), oHKOreHHble BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOUHYIO (hOpPMY KU3HH;
O0COOEHHOCTH CTPOEHUS U
KU3HEACSITETLHOCTH BHPYCOB.
OnuceIBaTh )KHU3HEHHBIHN MK BUPYCOB
UMMYHOJCHUIITA YETIOBEKA; pa3IndaTh
Ha pucyHkax BTM ((Bupyc TabauHoit
MO3aukH), bakrepuodar, BUY.
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Hemoncmpayuu:

Ilopmpemui: 1. 1. IBaHOBCKHIA.
Tabauyvt u cxemvi: «Bupychb»,
«bakrepuodarm»; «CrpoeHue u
*Ku3HEeHHbIN nuKI Bupyca CITN1a,
Oaktepuodaray.

Obopyodosanue: MOACIb CTPYKTYPbI
JHK; MmarauTHast MoJIeIb-anTuIMKaIUs
«CTpoeHHE KIETKU»

OOG0CHOBBIBATH U COOIIOIATH MEPHI
pO(UIAKTUKN PACTIPOCTPAHCHHSI
BHUPYCHBIX 3a00JIeBaHUH
(pecniupaTopHbIe, KEITyI0YHO-
KHIIIEYHBIC, KIICTEBON dHIIe(DAITHUT,
BUY-undexius)

Hror

O 9aCOB II0 TEMC

6

Tema S. Pa3MHOKeHHe W MHAMBHUAYAJbHOE pa3sBUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIeTKU. [lenenue
KJICTKU. MuTo3

1

KneTounsbIit UK, WK )KU3HEHHBIA ITUKIT
kieTku. MHTepdasza u MUTO3.
[Tpomneccel, npoTekaromue B uHTepdase.
Penukanus — peakuusi MAaTpU4HOTO
cunte3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{utonoruueckue OCHOBBI pa3MHOKEHUS
Y UHJAUBUIYAJIBHOTO Pa3BUTHS
OpraHu3MoB. [lefeHune KIETKH — MUTO3.
Craaun muto3a. [Iporeccs,
MPOUCXOIAIINE HA PA3HBIX CTAIUIX
MHTO3a. brosIornueckuii CMbICI MUTO3A.
[Tporpammupyemasi ruGesb KIETKH —
aroInTo3.

PackpriBaTh copep:kaHue TEPMUHOB U
MOHSTUN: KJIETOYHBINA UK, HHTEp(da3a,
pEeNYIUIMKALINS, XPOMOCOMa, KAPUOTHIL,
rarjJIONIHBINA, TUIJIOWIHBIN
XPOMOCOMHBIN Ha0Op, XpOMATH/IBL;
MHTO3 €ro cTaauu: npodasa, meradasa,
anadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN LIUKIT KIETKH;
MEePEUYUCIIATh U XapaKTepru30BaTh
MEePUOAbI KJIETOYHOTO IUKJIA,
CpaBHUBATbH UX MEXKTY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTraHNW3MOB, CPABHUBATh
XPOMOCOMHbBIE€ HA0OPBI KJIETOK.
CpaBHUBATH CTaJAUU MUTO3A.
PaznuyaTh Ha MUKpoOIIpenaparax
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Hemoncmpayuu:

Tabauywl u cxemovl: «KIeTOUHBIN UK,
«Pernmukanusa JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHast
MOJIeTb-anIIuKanus «JlereHue KIeTkmny;
moxens JJTHK.

Obopyodosanue: CBETOBOM MUKPOCKOIT 1
Mukponpenapat «Kapuokrunes B KieTKax
KOpEUIKA JIyKay.

Jlabopamopnsie u npakmuueckue
pabomol:

JlabopaTopHast padota Ne 3.
«Habmroienre MuTo3a B KIETKax
KOHUYMKA KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Y PUCYHKAaX CTaJUy MUTO3A.
PackpsiBaTh OMOJIOTMYECKUI CMBICIT
MHTO3a

5.2

dopmbl
Pa3MHOKEHUS
OpraHu3MOB

®opMbI pa3MHOKEHUSI OPTaHU3MOB:
Oecrosioe U MOoJIOBOE.

Bust 6ecrionoro pa3sMHOXKEHUS:
JieJICHUEe HAJIBOE U TTIOYKOBAHKUE OJHO-
¥ MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE,
BETE€TaTUBHOE PAa3MHOKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYCHHE
JUISICETIEKITU U,

[TosioBOE pa3MHOKEHHUE, IO OTINYNS
oT GecroJoro.

Jemoncmpavuu:

PackpeiBaTh copepkaHle TEPMHUHOB
Y TIOHATUI: PA3MHOXKEHUE, KJIOH,
MOJIOBBIE KJIETKH (TaMEThI),
ANIEKIIETKA, CIEPMATO30H/l, 3UT0Ta,
JIEJIEHHE HAJIBOE, IOYKOBAHUE,
crnopyJisnus, pparMeHTarus,
BEr€TaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOXKEHUE, ONBUICHHE,
JIBOITHOE OIJIOJIOTBOPEHHUE, TTOJIOBBIE
JKeJe3bl, CCMEHHUKH, SIMYHUKH,
OTUIOJIOTBOPEHUE (HAPYKHOE,
BHYTPEHHEE).
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Tabauyvl u cxemovr: «POPMBI

Pa3MHOKCHHA OPIraHU3MOB», ((I[BOﬁHOG

OIJIOJIOTBOPEHUE YIBETKOBBIX
pacTeHun», «/lenenne KineTku
Oaktepun», «BereraTuBHOE
pPa3MHOKEHUE pacTeHui», « CTpoeHue
MOJIOBBIX KJIETOK»

XapakTepu3oBaTb 0COOCHHOCTH

¥ 3Ha4YeHHE OECTIOJI0r0 U MOJI0BOTO
CIIOCOOOB Pa3MHOKEHUSI.

Br1aensate BUIBI OECTIONOT0
Pa3MHOKEHUST; BBISIBIIATH B3aUMOCBSI3H
Mex1y hopMaMu U CriocodaMu
Pa3MHOXEHUS, U UX OMOTOTHIECKUM
3HAYCHHUEM.

Brangets mpuéMaMu BEeTeTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX PaCTCHUN
(Ha mpuMepe KOMHATHBIX ).
XapaKTepru30BaTh MOJIOBHIC KIICTKH:
STUTICKJICTKH, CIIEPMATO30HU/IbI;
BBISIBIIATH OCOOCHHOCTH

UXCTPOCHUS

5.3

Metios

Meiios. Ctaguu meiiosa. [Iporeccs,
MPOUCXOAIINE HA CTAIUSIX MEHUO03a.
[ToBeneHne XpOMOCOM B MENO3€E.
Kpoccunrosep. buosiornueckuii cCMbICI
Y 3HAYCHHUE Meno3a.

Hemoncmpavuu:

Tabnuywl u cxemol: «JleNCHUECKICTKNY,
«Menos».

Obopyoosanue: moaens JTHK;
MarHUTHas MOJI€JIb-aNTIINKALIUS
«JleneHue KIeTKkn»

PackpeiBaTh cojepkaHre TEPMUHOB U
MMOHITHI: ME03, KOHBIOTaIIUs
XPOMOCOM, TIEPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, TaMETHI.
XapaxkTepuszoBaTh MEM03 Kak Crocoo

KJICTOYHOI'O ACJICHUA, OIIMCHIBATH MEHo03
10 CTaausAM; CpaBHHUBATL CTAAUU Mero3a

H MHTO3Aa.

PaznuyaTe Ha pUCyHKAaX CTaAuu MeE03a;

pPacKphIBaTh OMOJOTHUECKOE 3HAUCHUE
Meno3a
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5.4 | ObpazoBanue u ["ameTorenes — npoiiecc 0Opa3zoBaHuUs PackpbIBaTh copepkaHue TEPMUHOB H
pPa3BUTHE MOJOBBIX MTOJIOBBIX KJIETOK Y)KHBOTHBIX. MOHSTHI: TAMETOr€HE3, CIIEPMATOreHE3,
KJIETOK. [TonoBeie xene3bl: CEMEHHUKH U OOr€HE3, CIEPMATO30U/I, aKPOCOMA,
OniogoTBOpEHKE auyHuku. OOpa3zoBaHue U Pa3BUTHE AULIEKIETKA, TOJISIPHBIE TEIbLA.

HOJIOBBIXKJIETOK — raMeT (CIEpMaTo30M 1, | XapaKTepru30BaTh OCOOCHHOCTH
AUIEKIETKA) — CIIEpMaTOreHe3 U raMeToreHe3a y >KMBOTHBIX U €0 CTaJIUH;
ooreHe3. OCOOEHHOCTH CTPOCHUS TMTOJIOBBIE KJICTKH JKHBOTHBIX U OMHUCHIBATH
AUIEKIETOK U CIIEPMAaTO30UI0B. IIPOLIECC UX Pa3BUTHSL.

OmonorBopenue. [Taprenorenes. CpaBHUBATH ClIEPMATOTE€HE3 U OOTEHE3.
Hemoncmpavuu: OnuceIBaTh OMIOI0TBOPEHUE,

Tabnuyvt u cxemol: «IIpsmMoen HenpsiMoe | OMOTIOrMYecKOe 3HaUEHUE

paszButHe», «['ameTorenes OIIOIOTBOPEHUS

y MJICKOTIUTAOIINX U YEJIOBEKA.

Obopyodosanue: monenb MeTadazHon

XPOMOCOMBI, MUKPOCKOTI,

MUKponpenapathbl «CriepMaTo30HIbl

MJICKOTIUTAIONIETO», « SMIIeKIeTKa

MJIEKOTTUTAIOLLET 0.

Jlabopamopnsie u npakmuueckue

pabomul:

JlabopaTtophas pabota Ne 4. «M3yuenue

CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOTIpernapaTax

5.5 | UnnuBuayansHoe NunuBuayanbHoe pa3BuTue (OHTOreHes). | PackpbiBaTh cojliepaHue TEPMHUHOB
pa3BUTHE OMOpuOHaNIbHOE Pa3BUTHE U MOHATHIA: OHTOTEHE3, YMOPHUOTEHE3,
OpraHU3MOB (amMOpuorenes). dtanbl SMOPUOHATIBHOTO | 3Ur0Ta, APOOJIeHHE, OJaCTOMEpHI,

Pa3BUTHA Y ITIO3BOHOYHLIX JKMBOTHBIX:

MopyJia, 6y1actyna, 6JacTouenb,
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IpoOJieHue, racTPyJIALNs, OPraHOTEHE3.
[TocTamOproHanbHOE pa3BUTHE. THITBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TIpsMoe (JTMYUHOYHOE).
Biugnaue cpeapl Ha pa3BUTHE
OpraHu3MoB; (aKTophbl, ClIOCOOHbBIE
BBI3bIBATh BPOXJACHHBIE YPOJICTBA.
Poct u pa3Butue pacrennii. OHTOreHe3
LBETKOBOT'O PACTEHUS: CTPOCHHE CEMEHH,
CTaJNM Pa3BUTHSL.

Jemoncmpavyuu:

Tabauywvt u cxemor: «OCHOBHBIE CTaAUN
OHTOreHe3a», «IIpsmoe u Henpsamoe
pasBuUTHE», «/IBOMHOE OILIONOTBOPEHUE
YIBETKOBBIX PACTECHUI»

racTpyia, Helpyina, OpraHOTeHe3;
3apOJIbIIIEBBIC JIUCTKHU: IKTOJIEpMa,
Me30/IepMa, SHTOJIEPMa;
MOCTAMOPHUOHAIBHOE Pa3BUTHE: TPSIMOE
1 HenpsiMoe (JIMUMHOYHOE); MeTaMop(do3,
Meracropa, MUKpOCTIOpa, MbLUTBIIEBOE
3€pPHO, CIIEPMHHU, 3aPOIBIIIEBBIN MEIIIOK,
JBOMHOE OILJIOIOTBOPEHHUE.

Onpenensars dTanbl SMOPUOHATIBLHOTO
pPa3BUTHS XOPJIOBBIX HAa CXEMaX H
npenaparax u OMUChIBaTh MPOIIECCHI,
MPOUCXOSAIINE HA KaXKIOM JTare.
CpaBHUBaTh EPUOIbI OHTOTEHE3A;
psAMOE ¥ HEPSMOe (JIMIMHOTHOR)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOPIOBBIX.

OOBICHATH OMOJOTHYECKOE 3HAUCHUE
pa3BUTHS ¢ MeTaMOp(hO30M;
OTpHUIIATEIHLHOE BIUSIHUE AJIKOTOJIA,
HUKOTHHA U JAPYTUX TEPATOT€HHBIX
(aKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeJIOBEKa.

OnuceiBaTh OPOLIECC TBOMHOTO
OTLIOIOTBOPEHHUS Y IIBETKOBBIX
pacTeHui

HToro uacosB 1o teme
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Tema 6. HacjiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB

6.1 | I'eneTtuka — Hayka 1 [IpeameT u 3a1a4u TEHETUKHU. PackpriBath coqepkaHue TEPMUHOB U

O HACJIEACTBEHHOCTH Ponb nuronoruu u aMOpHOIOrUu MOHATHI: T€H, TCHOM, TeHOTHT, (PEHOTHII,

Y U3MEHYUBOCTU B CTAHOBJICHHH I'€HETHKU. Bkiaz XPOMOCOMBI, aJJIeJIbHbIE TeHbI (aJUIeIn),
POCCHICKHUX U 3apyOEkKHBIX YUCHBIX B rOMO3UI0Ta, FETEPO3UTOTA,
pa3BUTHE T'€HETUKU. METObI TEHETUKN | TOMMHAHTHBIN MpU3HaK (FeH),
(TMOPUI0TOTUYECKUH, pelLeCCUBHBIN MTPU3HAK (T€H), YhCTast
IUTOT€HETUYECKUI, MOJIEKYJISIPHO- JUHUSL, TUOPUIL.
TEHETUYECKUH). [lepeuncnsaTh U XapakTepU30BaAThH
OCHOBHbBIE T€HETHYECKNE TTOHATHSI. METO/Ibl TEHETUKU: TUOPUIOTOTUUECKUN,
['eneTnueckasi CHMBOJIMKA, LIATOI€HETUYECKUH, MOJIEKYIISIPHO-
HCTIOJIb3yeMasi B CXeMax CKPEIIMBAaHUM. | FeHETHYECKUM; JOMUHAHTHBIEC U
Hemoncmpayuu: pelieCCUBHBIE TTPU3HAKU PACTCHUHN U
llopmpemuwi: I'. Mennens, T. Mopras, JKUBOTHBIX.
H. 1. Basuios, C. C. YeTBepuKoB, ITonp30BaTHCA TEHETUUECKOU
H. B. Tumogees-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKOU
Obopyoosanue: MOJIEb- alITITUKALIS JUISL 3aUCU TEHOTUIUYECKUX CXEM
«MoHOTUOPHUIHOE CKPEIIUBAHUEY, CKpEILIUBaHUSA
repOapuii «['opox moceBHOM»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HaCJIeI0BaHUS PackpeiBatTh cojiepxaHue TEPMUHOB

HacCJIeJOBAHUS PU3HAKOB, YCTAHOBJICHHBIC U TIOHATUNA: MOHOTHOPHUIHOE

IIPU3HAKOB. I'. Mennenem. MoHoruGpugHoe CKpelrBaHue, QCHOTUITMYECKUE

MounorubpuaHoe CKpelIuBaHue. 3aKoHeIMHOO0pa3us TPYIIIbI, THOPUIOIOTUUECKUNA METO/I,

CKpEIlMBaHUE ruOpUI0B NIEPBOTO MOKoJeHus. [IpaBuio | yucTeie TMHUN, TOMUHUPOBAHUE TEHOB
JIOMUHUPOBaHUS. 3aKOH PaCIICTUICHUS (mOJTHOE, HETIOIHOE ), PACIIECTUICHHE
NPU3HAKOB. [ UMOTE3a YUCTOTHI TaMeT. B IOTOMCTBE.
[TonHOEGM HEMOMHOE NTOMHUHUPOBAHUE. OnuchIBaTh METOJIMKY MPOBEICHUS
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Hemoncmpayuu:

Ilopmpemui: I'. MeHnnens.

Tabauysr u cxemovl. «MoHOTUOPUTHOE
CKpELIMBAaHUE U €TO IUTOICHETUYECKas
OCHOBa», «3aKOH paCIIEIJIEHUS U €ro
LUTOT€HETHUYECKAs] OCHOBA», «3aKOH
YUCTOTHI FaMeT.

Obopyodosanue:

MOJIeHU-alIIMKauu «MoHorubpuaHoe
CKpenuBanue», «Henomnnoe
JOMUHUPOBaHUE», Tepbapuil «['opox
ITIOCEBHOW»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJICIOBAHMSI OJHOM Maphl MPU3HAKOB
y Topoxa MOCEBHOTO.

PackpbiBaTh cojiep:kaHre 3aKOHOB
eauHoo0pa3usi THOPUIOB MEPBOTO
MOKOJICHHSI ¥ 3aKOHA PaCIICTICHHUS.
OOBIICHATH TUINIOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMbl MOHOTHOPHIHOTO
CKpeNIMBaHus1, 0OBICHIThH €T0
[IUTOJIOTHYECKUE OCHOBBI U PEIIATh
TCHETHYECKHUE 3a/1a9n

Ha MOHOTMOpPHUJIHOE CKpEIIMBaHUE

6.3

JuruOpuaHoe
CKpEIIUBaHHUE.
3aKOH HE3aBUCHUMOTI'O
HAacJIeJOBaHUS
MIPH3HAKOB

JuruOpuaHoe ckpenBanme. 3aK0oH
HE3aBUCUMOTO HaCJIeJOBaHUs
npu3HaKoB. L{uToreHeTrueckne OCHOBBI
JTUTAOPUTHOTO CKpPEIIMBAHMUS.
AHanusupylouiee CKpeuuBaHue.
Hcnonb3oBaHue aHAIU3UPYIOLLETO
CKpEUIMBaHUS JJIsl ONIPEACIICHUS
reHOTUIa 0coOu.

Jemoncmpavyuu:
llopmpemui: I'. Mennens.

Tabnauyvt u cxemol: «JIurudpuanoe
CKpentuBanuey, «Llutomornueckue
OCHOBBI JIUTUOPHUIHOTO CKPEITUBAHUS.
Obopyodosanue: MOJIEIb- alITTAKAIUS
«JlurnbpuiHOE CKpEIIBAHHE)

PackpwiBaTh cojepkaHle TEPMUHOB U
MOHATUM: AUTUOPUIHOE CKPEIIUBaHUE,
aHAJIM3UPYIOIIIEE CKPEIIMBaHUE.
OmmceiBaTh OnbITEI . Menaens

10 U3YYCHUIO HACIIEAOBAHUS BYX Nap
MIPU3HAKOB Y TOPOXa MOCEBHOIO.
PackpbiBaTh conepxaHue 3aKOoHa
HE3aBUCHUMOTI0 HACJIeI0BaHUs TTPHU3HAKOB.
IIprMeHITh MaTEMaTUUYECKUIM pacUeT
C TIOMOIIbIO METO/1a IEPEMHOKEHUS
BEPOSITHOCTEN M 3aMUCh C TOMOUIBIO
(hEHOTUITMYECKUX PATUKATIOB
paclIeIIEHUs TPU3HAKOB Y TOTOMKOB
1o ()EHOTHUITY U TEHOTHITY.
3anmuchIBaTh CXEMBI JTUTHOPHIHOTO
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CKpELIMBaHUsA, OOBSACHATH €ro
LIATOJIOTUYECKUE OCHOBBI U PEIIATH
T€HETUYECKHUE 3a/1a4l Ha JUTHOPUIHOE
CKpeIlBaHue

6.4

CueruieHHoe
HaCJIEJOBAaHUE
MIPU3HAKOB

CueruieHHOE HacIe0BaHUE MTPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HaclieJoBaHuio reHoB. Hapyienue
CLEIICHUS TEHOB B pE3yJIbTaTe
KPOCCHUHroBepa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. Mopras.

Tabauywvt u cxemol: «Menos»,
«I"eHeTHYeCKUE KapThl pACTCHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3anMoaelicTBre ayJICIILHBIX TSHOBY.
Obopyoosanue: MUKpoOIIpenapaT
«po3oduna» (Hopma, myTanuu Gopmbl
KPBUIBEB U OKPACKU TeJIa), MUKPOCKOII,
Mozenb-anmnkanus «llepexkpéct
XPOMOCOMY.

Jlabopamopnvie u npakmuueckue
pabomeur:

JlaGoparopnas padota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHUTHOTO

U AUTHOPUTHOTO CKPEIIMBAHUS

PackpriBaTh copepxaHue TEPMUHOB U
ITOHATHN: CLEIJIEHHOE HACIICIOBAHNE
MIPU3HAKOB, PEKOMOWHAITNS TE€HOB,
F€HETUYECKUE KAPTHI XpPOMOCOM,
MOpraHuja.

Ha3piBaTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOU TEOPHUU
HacnencTseHHocTH 1. Moprana;
PacKphIBaTh CoJiepKaHUE pabOThI

T. Moprana 1o CluerieHHOMY
HaCJIeJOBAHUIO T€HOB U MPUYUHBI
HapyILIEHUs CUETIJICHUSI MEXAY T'€HaMHU.
3anuchIBaTh CXEMbl CKPEITMBAHUS

IIPY CLEIICHHOM HACJIEI0BAHUH,
OOBSACHSATH MPUIUHBI PEKOMOMHAITIH
T'€HOB, OMPEAEIIATh YUCIIO TPy
CUEIJICHUS T€HOB; pElIaTh TCHETUYECKUE
34141 HA CLETUIEHHOE HACJIEI0BaHUE
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y Ip0o30(HIIBI HAa TOTOBBIX
MHUKpOIIperapaTax»

6.5 | ['ereruka mona. I'eneruka mona. XpoMOCOMHOE PackpeiBaTh coaep:kaHue TEPMUHOB U
Hacnenosanue OIIPENEIICHHE M0JIa. AYTOCOMBI U MOHSTHIA: XPOMOCOMHBIN HabOP,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. ' OMOTaMETHBIE U | ayTOCOMBI, IOJIOBBIE XPOMOCOMBI,
CLEIICHHBIX C IT0JIOM reTeporaMeTHbIe OPraHU3MBlI. rOMOT'aMETHBIN I0JI, FETEPOraMEeTHBIN

Hacnenosanue npu3HakoB, CUEIUICHHBIX | MOJI, CUEIJIEHHOE C MTOJIOM HACJIEI0BAHUE
C IIOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBACHATD HUTOJOTUYECKUE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXAHU3MA OIPEICITICHUS
H.N. Basuiios. 10JIa y pa3jIMYHbIX OPraHU3MOB.
Tabauywl u cxemvl: «I'eHeTUKA MTONTAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACEA0BaHUs, HAaCJIEJOBaHUSI IPU3HAKOB, CLIETUICHHBIX
CLEIUIEHHOTO € NI0JIOM», «KapuoTunsl Y HE CUEIUICHHBIX CIoJIoM. Pemarh
YeJIOBEKa U KUBOTHBIX I€HETUYECKHUE 33/1a4M Ha HACJIEI0BaHUE
CLEIUIEHHBIX C II0JIOM IIPU3HAKOB

6.6 | I3MEeHYHBOCTD. N3MenunBoCTh. BUabl N3MEHUUBOCTH: PackpbiBaTh comepxaHue TEPMUHOB U
HenacnencreeHHas HEHACJIeJICTBEHHAs! U HACIEACTBEHHA. MOHSATUMN: U3BMEHYUBOCTb,

WU3MEHYHUBOCTD Ponb cpeabl B HEHACIECTBEHHON HACJIEICTBEHHAs! U3MEHUYHUBOCTb,

U3MEHYHUBOCTU. XapaKTEPUCTUKA
MOIU(PUKATNOHHOW U3MEHUNBOCTH.
BapuanmoHHbI psig 1 BapualOHHAs
kpuBas. Hopma peakuuu npusHaxa.
KonnyecTBeHHBIE U KAYECTBEHHBIE
NPU3HAKU U UX HOPMA PEAKLINH.
CaoiicTBamo1u(PUKAITMOHHOM
U3MEHYUBOCTHU.

HEHACJIEICTBEHHAs! U3BMEHUYHUBOCTb,
MoM(pUKAIIMOHHAS U3MEHYUBOCTb,
BapUALlMOHHBIN psill, BapUaHTa,
BapuallMOHHAs! KpUBasi, MPU3HAK,
HOpMa PEaKIHH, KOJIMYECTBEHHBIE U
KaueCTBEHHbIE MTPU3HAKHU.
KnaccuduimpoBatb BUbI
WU3MEHYHMBOCTH U BBISBISATh UX
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Hemoncmpayuu:

Tabauywvl u cxemvl: «Buapl
M3MEHYHBOCTHY, « MoauduKanoHHas
U3MEHUYUBOCTDY.

Jlabopamopnvie u npakmuueckue
pabomot:

JlabopatopHas pabota Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOCHUE BapUAIIMOHHOTO Psijia U
BAPUALIMOHHOU KPUBOI»

OMoIOTHYECKHE OCOOCHHOCTH.
[TepeuncnsaTs cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU U
OOBSCHATH €€ 3HaYEHUE ISl OpPTaHU3MOB.
PaznuyaTh KOJMYECTBEHHBIE U
KaueCTBEHHbIC [TPU3HAKH; CTPOUTH
BAPUALIMOHHBIN psJl, BAPUALUOHHYIO
KPUBYIO, BBIUHUCIISITh CPEHEE 3HAUYCHHE
MpU3HaKa

6.7

HaCJ'IGI[CTBeHHaH
N3MCHYHUBOCTDB

Hacnencrsennas, uiv reHOTUIUYECKAst
u3MeHuYnBoCTh. KomMOuHaTUBHAS
M3MEHYMBOCTb. M€eN03 1 OJI0BOU
polLIecC — OCHOBa KOMOWHATUBHOM
U3MEHYUBOCTU. MyTalmoHHas
U3MEHYUBOCTb.

Knaccudukanus Mmytauuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa 1 NpUYUHBI MyTaLlAMN.
MyrtareHHble (haKTOpHI.

3aKOH TOMOJIOTUYECKUX PSAJI0B

B HACJIEICTBEHHON M3MEHUYUBOCTH

H. . BaBunoa. Buesinepnas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Hemoncmpayuu:

llopmpemuwi: 1. ne ®pu3s, H. 1. BaBumos.
Tabauywl u cxemwl: «MyTanmoHHas

PackpeiBaTh copep:kaHue TEPMUHOB U
TTOHSATHUM: HACJICACTBCHHAS
W3MEHYMBOCTH, KOMOMHATHBHAS
M3MEHYMBOCTh, MyTallMOHHAS
W3MEHYMBOCTh, MyTaHT, MyTallUH:
T€HHBIE, XPOMOCOMHBIE, TCHOMHBIE;
MOJTUILIONANS, aHEYILJIOU NS, MyTareHsbl.
XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (hOPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHUX PSJIOB

B HACJICJICTBEHHOM U3MEHUNBOCTHU

H. 1. BaBmiioBa u 00OBACHITH €ro
3HAYEHUEJIS OMOJIOTHH U CEJIEKIIUH.
KnaccudummpoBats MyTariu: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE U TPUBOJIUTH
MIPUMEPHI MyTaLHH.

OOBSACHITH IPUYMHBI BO3HUKHOBEHUS
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U3MEHYHBOCTHY.

Obopyodosanue: MAKPOCKOTI,
Mukpornpenapar «Jpozoduna» (Hopma,
MyTaluu GOpMbI KPbUILEB U OKpacKa
TeJa); KOMHATHBIE PACTEHUSI C IECTPOil
OKpPacKOU JIMCTHEB.

Jlabopamopnsie u npakmuueckue
pabomur:

JlaGoparopnas padota Ne 7. «AHanu3
MyTaluil y 1po30¢Guisl Ha TOTOBBIX
MHUKpOIIpeTrapaTax

MyTaIuii, poib (GakTOpOB-MyTarcHOB.
CpaBHHMBaTh BBl MyTallii; BBISIBIISATH
MPUYUHBI HACIEICTBEHHON
M3MEHYHBOCTH, MCTOYHUKU MYTareHOB
B OKpYXKaroliei cpese (KOCBEHHO).
XapakTepu30BaTh BHESACPHYIO
HACJIEICTBEHHOCTh U U3MEHYUBOCTh

6.8

['eneTuka 4eaoBeka

I'enetuka uenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METOIbI TCHETHKH YCI0BEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-T€HETUYECKUM.
CoBpeMeHHOE ONpeIeICHNE TEHOTHUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UHCIIC

¢ nomouipto [1I[P-ananu3a.
Hacnencresenusie 3a00eBanus
YeJI0BEKa: F'eHHbIC 00JIC3HU, O0JIe3HU

C HacJIeACTBECHHOM
MIPEIPACTIOI0KEHHOCTHIO, XPOMOCOMHBIE
0ose3an. CoMaTHYeCKUe U
F€HEPATUBHBIC MYTAIUU.

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUI: KAPUOTHUI YEJIOBEKa,
LUTOT€HETUYECKUI METO/,
reHEAJIOrMYE€CKUI METOJ, POJIOCIIOBHBIE,
OJIM3HEOBBIA METOJI, HACIEICTBEHHbIE
0oJie3HU: (MOHOTEHHBIE,

C HACJIEICTBEHHON
MPEIPaCOIOKEHHOCTBIO,
XPOMOCOMHBIE), MEAUKO-T€HETUYECKOE
KOHCYJIbTUPOBaHUE.

[lepeuncnaTb 0COOEHHOCTH U3YUYEHUS
TE€HETUKHU YEJI0BEKA; TPUBOANTD
pUMEpPbI HACIEICTBEHHBIX 0O0JIe3HEN
YeJIOBEKA, XapaKTepU30BaTh METObI UX
NpOPHUIAKTUKN; 00OOCHOBBIBATH 3HAYEHUE
MEIUKO-TEHETUYECKOTO
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CrtBosioBbI€ KiIEeTKH. [[prHLIATIBI
3I0pOBOT0 00pa3a KU3HHU, JUATHOCTUKH,

HpO(l)I/IJ'IaKTI/IKI/I H JICUCHU I'CHCTHYCCKHUX

OonesHeil. Meanko-TeHETHIECKOe
KOHCYJIbTUPOBAaHHE. 3HAUCHHE
MEJIUIIMHCKON T€HETUKHU

B TIPEIOTBPAIICHUH U JICYCHUN
TCHETHYECKHUX 3a00JIeBaHUI UeIOBEKa.
Jemoncmpavyuu:

Tabnuywvr u cxemor: «HacnenoBanue
pesyc-hakropay, «['eHeTHKa rpyIin
KPOBI».

Jlabopamopnsle u npakmuyeckue
pabomul:

[Tpaktuueckas pabora Ne 2.
«CocTapieHe U aHAIA3 POAOCTOBHBIX
YeJI0BEKa

KOHCYJIbTHPOBAHHS.
BbIABISTH U cCpaBHUBATH MEX1Y COOOM
JOMUHAHTHBIE U PELIECCUBHBIE TPU3HAKH
YEJI0BEKA.

CocTaBisaTh U aHANTU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

HTtoro yacos 1o TeMe 8
Tema /. CeJiek1iusi OpraHu3MoOB, OCHOBBI OMOTEXHOJIOTHH
7.1 | Cenexuus Kak HayKa 1 Cenekius Kak HayKa 1 Mpoliecc. PackpbiBaTh copepKaHue TEPMUHOB

U Tpoliecc

3apO)KI[€HI/I€ CCJICKIIUHU U JOMCCTHUKAaIU.

VYuenne H. 1. BaBunosa o neHrpax
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHUM.

[{eHTpbI MPOUCXOKACHUS TOMAITHUX
KUBOTHBIX.

Coprt, nopoja, mraMm.

Y TIOHATHUI: CEJIEKIHUs, COPT, TOPOa,
HITaMM, JOMECTUKAIUS, WIIN
OJIOMAaIlIHUBaHUE, LICHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIX PacTeHUN U
KUBOTHBIX, THOPHUIN3ALINA,
HCKYCCTBEHHBII 0TOOD.
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Hemoncmpayuu:

llopmpemuvi: H. 1. BaBuios.
Tabauyvt u cxemwvi: xapra «lL{eHTpHI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJbTYPHBIXpAacTeHUN», «[lopoasl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJbTYPHBIX PacTEHHI».
Obopydosanue: MyIJISHKU TUIOJIOB U
KOPHEILJIO0B JUKUX (GOpM U
KYJIbTYPHBIX COPTOB PaCTEHUM;
repbapuii «CenbCKOX035UCTBEHHBIC
pacTeHus»

Ha3biBaTh 1 cpaBHUBATh OCHOBHbBIE
ATaIbl Pa3BUTHUS CEJICKIIUU.

N3narate yuenue H. U. BaBunosa

O LIEHTPaX MPOUCXOKACHUS KyJIbTYPHBIX
pacTeHHUI; pa3auyaTh HEHTPHI HA KapTe
MHpa, CBSI3bIBATH UX MECTOIOJIOKEHUE

C oYaramMy BO3HUKHOBEHMSIIPEBHEUIIINX
[ABIJIA3AIAH.

CpaBHHBaTh cOpTa KYJbTYPHBIX
pPacTeHH, NOPOABI TOMAITHUX
JKUBOTHBIX M WX JUKUXIIPEIKOB.
OueHnBaTh poib CEIEKINU

B 00€CIeUYEeHUH MPOOBOJIHLCTBEHHOM
0€30MacHOCTH YeI0OBEYEeCTBA

7.2

Metonap! 1
JIOCTHKECHUS
CEJIEKIIMU PACTCHUM
Y KUBOTHBIX

CoBpeMEHHBIE METOJIBI CEJIEKLUU.
MaccoBblif 1 UHIUBUTYAJIbHBIN OTOOPHI
B CEJICKIIMUPACTCHUN U KUBOTHBIX.
Ouenka sKcTepbepa.
biM3KOpOACTBEHHOE CKpEIMBaHUE —
uHOpuuHT. YncTas nuHus.
CkpenmBane YUCThIX JTUHUM.
I'eteposuc, niu rubpuHas cuia.
HeponcrBennoe ckpeniuBanue —
aytopuauar. OtnanéHHas
rudpuanzanus u e€ ycrexu.
HckyccTBEHHBIM MyTareHes3 v MoJly4eHue
MOJUILIONJOB. [OCTHXKEHUS CeNeKIun

PackpbiBath copepkaHue TEPMUHOB U
MOHSITHI: HICKYCCTBEHHBIA OTOOD,
MacCOBBII 0TOOP, MHIUBUAYaTbHBIN
0T00p, IKCTEPHEP, OTUZKOPOACTBEHHOE
CKpeIllMBaHUe, YUCTas JINHUS, TETEPO3NC,
HEPOJCTBEHHOE CKpELIUBaHUE,
HCKYCCTBEHHBI MyTareHes,
noymrionipl. CpaBHUBATH (HOPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBoro u
WHIUBUTyaJIbHOTO), BUIBI
rubpuan3anuu (6JIU3KOPOJACTBEHHON U
OT/IAJICHHOM ), CITIOCOOBI MOTYyYEHHUS
TIOJIUTUTOUIOB.
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pacTeHuM, )KUBOTHBIX U
MHKPOOPTaHU3MOB.
Hemoncmpayuu:

Iopmpemuwi: 1. B. Muuypus,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemwvi: «OTHaICHHAS
rudpuauzanus», «PaboTel akagemMuka
M. ®@. UBanoBay, «Ilomurmionaus.
Obopydosanue: MyIISHKU TUIOJIOB U
KOPHEIUIOJ0B TUKUX opM U
KYJIbTYPHBIX COPTOB PACTEHUM.
Jlabopamopnsie u npakmuueckue
pabomul:

Dkckypeust «OCHOBHBIE METOJIBI
JOCTUKEHUS CEJIEKIIUN PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIINIO,
IUIEMEHHYIO Qepmy,
COPTOUCTIBITATENIbHBIA Y4aCTOK

WJIU TETJTUYHOE XO035HUCTBO)

[IpuBOIUTE TTPUMEPHI TOCTUKEHUN
CEJIEKIIUY PACTEHUIN U KUBOTHBIX

7.3

buorexnoorus
KaK OTpacilb
MPOM3BOJCTBA

buorexHonorus kak orpacib
IIPOU3BOJICTBA. | '€HHAs MHKEHEPUS.
Oranbl co3nanusi pekomOunanTHoi JJTHK
Y TPAHCTEHHBIX Oprann3MoB. Kiietounas
uHXeHepus. KiileTouHbIe KyJIbTYpBI.
MUKpOKIIOHAJIBHOEPA3MHOKEHUE
pacrenuii. KnonupoBanue
BBICOKOITPOAYKTHUBHBIX

PackpeiBaTh coaep:kaHue TEPMUHOB U
HNOHATUN: OMOTEXHOJIOTHS, KIIETOYHAs
VH)XEHEPUs, IT'eHHAasi UHXKEHEPUs,
KJIOHUPOBAHUE, TPAHCTCHHBIE
opranusmbl, MO (renerudecku
MOU(ULIPOBAHHBIE OPTAHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpacib IPOU3BOACTBA, OCHOBHBIC
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTMYSCKUE U ITHUCCKUE HpO6JI€MI)I.

I'MO — reneTuuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpavyuu:

Tabauyvt u cxemvi: «OOBEKTHI
OnoTexHoJa0THNY, «KnerTounsie
KYJBTYPBI U KJIIOHUPOBAHUE,

«KoHCTpyHpoBaHHE M TIEPEHOC T'€HOB,

XPOMOCOM)»

JOCTHKCHU A OMOTEXHOJIOTHH B 00JIaCTH
IMPOMBIINIJIICHHOCTH, CCJILCKOT'O XO03S1CTBa

W MEIIUIIUHEI.
[lepeuncnsTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI U JIOCTH)KCHUS
OMOMHKEHEPHH.

OO6CyKIaTh IKOJIOTHYECKUE U
ATUYECKHE aCMIEKThl HEKOTOPHIX
UCCJIEIOBaHMM B 00J1acTU
OMOTEXHOJIOTHH (KJIOHUPOBAHMUS,
HUCKYCCTBEHHOTO OTUIOJOTBOPEHUS,
HAIPaBJICHHOTO W3MEHEHMsI FeHOMa U
CO3/[aHUSI TPAHCTEHHBIX OPTaHU3MOB)

Hroro yacos o teme 3
Pe3epBHoE Bpems 1
OBUIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
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11 KJIACC
Haumenosaunue
Ne KommaectBo OCHOBHBIE BUBI IEATEILHOCTH
pa3/iesioB U TeEM [IporpammHoOe coqepkanue
/o 4acoB 00yJarommxcs

y4eOHOro npeaMera

Tema 1. DBOJTIONMOHHAA OHOJIOTUSA

11

DBOJIIOIUS U METO]IbI
€€ N3y4ycHUs

1

IIpennochUIKu BO3BHUKHOBEHUS
ABOJIIOIIMOHHON TEOPUH. DBOITIOLIMOHHAS
Teopusi U €€ MECTO B OMOJIOTHH.
BrnusHue 3BOTIOIMOHHON TEOPUU

Ha pa3BUTHE OUOJIOTUM U JPYTUXHAYK.
CBuaeTENIbCTBA SBOIOIUU.
[TaneoHTOIOTHYECKHE:
MTOCJICAOBATEILHOCTD MOSBJICHHS BHIOB
B MaJICOHTOJIOTUYECKOM JICTOIIHCH,
nepexoaHbie (POPMBI.
buoreorpadguyeckue: CXoICTBO U
paznuuue gayH udaop MaTEPUKOB U
OCTPOBOB. DMOPHUOJIOTUUECKHUE: CXOICTBA
U pa3Inuus SMOPHOHOB Pa3HBIX BHJIOB
IMO3BOHOYHEIX.
CpaBHUTEIHLHO-aHATOMUYECKHE:
TOMOJIOTUYHbBIC, aHAJIOTUYHEIC,
PyAMMEHTAPHBIC OPTaHbl, aTaBU3MBI.
MonekynsapHO-OHOXUMHUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJIEJCTBEHHOCTH W OCHOBHBIX

PackpeiBaTh copepkaHre TEPMHUHOB 1
TIOHSITHIA: SBOJTFOIIHSI, IEPEXOTHBIE
dbopMbI, hUTOTEHETHUECKUE PSIIBI,
BUJIBI-9H/ICMUKH, BHJIbI-PEITUKTHI,
3aKOH 3apO/IBIIIEBOTO CXO/ICTBA,
OMOTreHEeTUYECKUI 3aKOH,
TOMOJIOTUYHBIC Y aHAJIOTUIHBIE
OpraHbl, pyAUMEHTAPHBIC OPTaHbI,
aTaBU3MBI.

[lepeuncisiTh OCHOBHBIC ATAIBI PA3BUTHS
ABOJIIOLIMOHHOW TEOPHH.
XapakTepru30BaTh CBHUJICTEIIHCTBA
HBOJIIOLINU: TTAJIEOHTOJIOTHIECKHE,
ouoreorpaduyeckue,
IMOPHOIOTUYECKUE, CPABHUTEIHHO-
aHATOMUYECKHUE, MOJIEKYIISIPHO-
OMOXUMUYECKHE.

[TpuBOIUTE TIPUMEPHI TIEPEXOTHBIX
dbopM OopraHU3MOB, (PUIOTCHETUISCKUX
PSIIOB.

[TpuBoUTH (HOPMYITHPOBKH 3aKOHOB
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METa0OJNYECKUX MyTeH y BCEX >KUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. JTapsun, B. O. KoBaneBckuii,

K. M. bap, O. I'ekkenb, @. Mroiep.
Tabnuywr u cxemol: «Pa3Burue
OpraHUYECKOro Mupa Ha 3emiiey,
penbedHbie TAOIUIIBI «3apOIBIIIH
MTO3BOHOYHBIX KUBOTHBIX),
«ApXEONTEPUKC.

Obopyoosanue. buoreorpapuyeckas
KapTa Mupa; koyekusa «Dopmbl
COXPAaHHOCTH MCKOMAEMBbIX )KUBOTHBIX U
pacTeHUi»; BIIaXKHBIE TTpernapaThbl
«Pa3Butue HacekoMoro», «Pa3zpurune
JISATYILIKW

OMOreHETUYECKOTO U 3apOdbIIICBOIO
CXoACTBa

1.2

Ucrtopus pazsutus
NpeACTaBICHUN
00 HBOJTIOITUHU

OBouronmoHHas teopus Y. Jlapeuna.
[IpeAnochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. JBHXKYIIME CUIIbI
ABOJIIOLIMM BUJIOB 10 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

IIPU OrPAHUYEHHOCTH PECYPCOB,
HeonpeaeaEHHas U3MEHUNBOCTb,
O0opb0a 3a CylleCTBOBAHHUE,
€CTECTBEHHBII 0TOOD).
CuHTteTnyeckasi TEOpHs BOJIIOLIMU

PackpriBaTh cozepxkaHue TEPMUHOB U
MOHSITUI: CHCTEMATHKa, €CTECTBEHHBIM
U MUCKYCCTBEHHBIN 0TOOP.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC UJCH, KOHLIEIIIUA 1
TEOpUH; CPAaBHUBATH B3TJIAbIHA BUI U
sposmonuio K. JImnnes, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBarth Bk JInHHES B pa3BUTHE
CUCTEMATUKU U OOBSICHATH MPUHITUIIBI
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(CTD) 1 e€ OCHOBHBICTIOIOKEHHS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIunneit, XK. b. Jlamapk,
Y. /lapBuH.

Tabauywl u cxemol.: «Ilomynsiumy,
«Kapra-cxema MapiipyTa myTenecTBuUs
Y. lapBunay, «@opmMbl O0pHOBI

3a CyIlIEeCTBOBaHHUEY, « ECTECTBEHHBIN
ot0op», «MHOroo0pas3ne cCopTon
pacteHui», «MHorooOpasue nopo
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COAECPKAHUE U
3HA4YEHUE HBOITIOLMOHHON KOHIEIIIUN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAJIBHO-PKOHOMHUYECKHUE
MPEANOCHUIKM BO3ZHUKHOBEHHUS
ABOJTIOLMOHHON Teopuu Y. /lapBuHa.
PackpbIBaTh coliep:KaHue IBOFOIUOHHON
teopun. /lapBuHa; cpaBHMBATH
HEONPEAEIIEHHYIO U ONPEACIEHHYIO
U3MEHYHMBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP, POopMbI OOPHOBI
3a CyILIECTBOBAHUE.

OnuceIBaTh NOJOKEHNS CHHTETUYECKON
teopuu sBoonnu (CTD) u oOBICHATH
e 3HaueHHe IIOUOIOTUU

1.3

Bun: xpurepun n
CTPYKTypA.
[Tonmyssinus Kak Kak
AJIEMEHTApHAs
€UHULIA BUJA

MuxkposBosorus. [Tomynsiius kak
€IUHULIABUIA U SBOJIOLINH.
Jemoncmpavuu:

Tabnuyvt u cxemor: «llomynsaumy,
«MyTanmoHHasi ”3MEHYUBOCTHY.
Obopyoosanue: MUKPOCKOTI,
MuKponpenapar «J[pozoduna» (HopMma,
MyTari (POPMBIKPBIIBLEB U OKPACKH
Tena), MoJienb-anmuinkanus «Ilepekpéct
XPOMOCOM).

PackpeiBaTh cojepkaHre TEPMUHOB U
TTOHSTHN: MUKPOIBOJTIOITUS, BU]I,
KpUTEPUHU BUQ, apeall, TOMYJISAIINs,
reHooH/], MyTalluy, KOMOUHAIIUN
T'eHOB.

XapaxkTepu3oBaTh BUJI KaK OCHOBHYIO
CUCTEMATUYECKYIO CTUHUITY U
[EJTOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Breinenste kpuTepuun BHua
(Mopdonornyeckuii, Ppu3HOIOTUUECKUH,
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Jlabopamopnwie u npakmuueckue
pabomot:

JlaGoparopnas padora Ne 1. «CpaBHeHue
BUJIOB IO MOP(OJIOTHIECKOMY
KPUTEPUIO»

OMOXMMHYECKUN, TCHETHYCCKHH,
AKOJIOTMYECKUH, TeorpaduuecKkuil) u
MPUMEHSATh KPUTEPUU JJIS ONHMCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu3oBaTh MOMYJISAIUI0 KaK
CTPYKTYPHYIOCAHHUITY BHJIA U
HBOJTIOIUH.

OnuceIBaTh MOMYJISIUIO 110 OCHOBHBIM
MOKAa3aTelIsIM: COCTaB, CTPYKTypa

1.4 | JIBmwxyIue cusbt JBrxymue cuibl (pakTopsl)3BoMONMU | PackpbiBaTh cojep)kaHre TEPMUHOB U
(3;1eMeHTapHbIe BUJIOB B Ipupoje. MyTaluOHHBINA NOHATUN: KOMOUHATUBHAs
(pakTOpBI) IBOJIIOLIUU npoliiecc ¥ KOMOWHATUBHAs U3MEHYUBOCTh, MyTallUU, MyTaIIHOHHBIN
M3MEHYMBOCTD. [lOMyIAIIMOHHBIE BOJHBI | IPOLIECC, MOMYJIALIMOHHBIE BOJIHBI,
u peid reros. M3onauusa u murpanus. | apeld reHoB, U30JALUSA, MUTPALUH.
Jemoncmpayuu: XapakTepu30BaTh JIEMEHTapPHBIE
Tabnuysl u cxemul: «J{BUKYyIINE CUITBI (aKTOPBI HBOTIOIUHU: MYTAIIMOHHBII
HBOJIFOLIUN npoiiecc, KoOMOMHAaTUBHAs
U3MEHYUBOCTb, MOMYJISLIUOHHBIE BOJIHBI,
Jpeiid reHoB, U30JIALUS, MUTPALIHSL.
VYcranaBnuBaTh NPUYUHHO-
CJIEJICTBEHHBIE CBSI3H MEXKY
MEXaHU3MOM U pe3yJbTaTOM JIEUCTBUS
JBUKYIIUX CHJI (JIEMEHTapHbIX
(haKTOPORB) PBOIIOIUN
1.5 | EcrecTBeHHBII 0TOOD EcrectBennsbIii or00p — HampaBisronmii | PackpeliBaTh coliepaHue TEPMUHOB U

u ero (hopmbl

(hakTOp IBOJIOIIUH.
@DopMBbI €CTECTBEHHOT0 0TOOPA.

MTOHSATHH: €CTECTBEHHBIN 0TOOpP, O0phbda
3a CyIICCTBOBAHHE.
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Hemoncmpavyuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otOop», «boprba 3a cymecTBoBaHUE

OnuceIBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBatb POPMBI €CTECTBEHHOTO
oTOopa (ABIKYIINMA, CTAOMIN3UPYIOIINA,
JU3PYIITUBHBIN) ¥ CPABHUBATH UX MEKIY
co0oii.

XapakTepuszoBaTb 00pbOY

3a CyIIIECTBOBAHUE U CPABHUBATH €&
BUJIBI (MEXKBUIOBAsI, BHYTPHBHIOBAS,
6oprOa ¢ HeOIaronpUsTHEIMU
(dhakTOpamMu BHEIIHEH Cpe/Ibl)

1.6

Pesynbrars
HBOJIIOLIMH:
MIPUCTIIOCOOJIEHHOCTh
OpPraHHU3MOB U
BHU1000pa30BaHKE

[Tprcnoco01eHHOCTh OPraHU3MOB
KaK pe3yibTaT sBotonuu. [Ipumepsl
IPUCIIOCOOIEHUN Y OpraHU3MOB.
Apomopho3bl 1 nAKOATATITAIIUY.
Bunu BunoobpaszoBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpaguieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabnuysl u cxemol:
«IIprcnocoOIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUA00Opa3oBaHUEY,
«IKOJIOTUYECKOE BU000PA30BAHUE).
Obopyoosanue:

KoJutekIus «[IpuMepsI 3aIUTHBIX
MIPUCTIOCOOICHUHN Y KUBOTHBIXY,

PackpbiBath cosiep>kaHre TEPMUHOB U
HNOHATUI: IPUCTIOCOOJIECHHOCTD,
MOKPOBUTEIHCTBEHHAS U
IpelocTeperaplnas okKpacka,
MacCKHpOBKa, BUJI000pa30BaHuUE.
OnuceIBaTh MEXaHW3M BO3HUKHOBEHUS
MPUCTIOCOOJICHUI Y OPraHU3MOB.
BBIABIATH 110 M300paKCHUSAM, HA KUBBIX
1 (DMKCUPOBAHHBIX MperapaTax MpuMepsbl
MPUCTIOCOOJICHHOCTH PACTCHUM U
KUBOTHBIX K YCIIOBHSIMCPEIbI

oOuTaHMsl, JOKa3bIBaTh OTHOCUTEIBHYIO
11e71ec000pa3HOCTh MPUCIIOCOOTICHUM.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHU3MbI BUI000pa30BaHMUS;
OTKCHIBATh U CPABHUBATH OCHOBHBIC
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KOJUIEKIIHS HACEKOMBIX C Pa3IMYHbIMU
TUIIAMH OKPACKH; HAOOP IMIOAOBH
CEMSIH.

Jlabopamopnvie u npakmuueckue
pabomot:

JlabopaTtopHas pabota Ne 2. «Onucanmne
MPUCTIOCOOTICHHOCTH OpraHU3Ma U ee
OTHOCHUTEJILHOTO XapaKTepay

(OPMBI DKOJIOTHYECKOTO U
reorpaduIecKoroBH1000pa30BaHUS

1.7

Hamnpasnenus u mytu
MaKpO3BOJIIOIIUT

MakponsBodonus.

dopMbI 3BOTIONUN: (DUTIETHYECKAs,
JTUBEPIreHTHAS, KOHBEPTCHTHAS,
napauensHas. HeobpatumocTs
sBoJironun. [Ipoucxoxnenne

OT HECIEeIHATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyronias cnenuaan3amnus.
AnanTvuBHas paguaiusi.
Hemoncmpayuu:

Tlopmpemuwi: A. H. CeBeprios.
Tabauywl u cxemovl: <KApoMopdo3bD»,
«Mnnoamanranuny, «O0IIas
JIeTeHepaLus».

Obopyoosanue: monenb « OCHOBHbBIE
HaIpaBJICHUS DBOJIIOIUNY; 00BEMHAS
Mozenb «CTpoeHHe TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpbiBaTh copepkaHue TEPMUHOB U
HNOHATUIN: MAaKPOIBOIIIOLINS, (PUIIOTEHE3,
OMOJIOrMYECKUI MTPOrpecce U perpecc,
apomopo3, uauoaganTaius, ooas
JereHepanys, aJaTuBHas paguanus.
Xapaktepu3oBaTh (POPMBI IBOJTFOLIMH.
BoisBiars apomopdo3sl u
UMOaJanTalul ypacTeHU 1
KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYECKUN MPOTPECcC
u Ouosoruyeckuit perpecc, apomopdos,
HIM0aJanTallui0 U OOIIIYIO
JereHepaluio.

BbISIBISAT B3aUMOCBSI3U MEXIY IMYTIMU
Y HaIlPaBJICHUSIMU 3BOJIIOLINU

Y PACTEHHMU U KUBOTHBIX

HToro uacosB o teme

60



denepanbHas padouas nmporpamma | buonorns. 10-11 kmaccel (0a30BbIH YPOBEHb)

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE 'KU3HU Ha 3emuie

2.1 | Uctopus xu3Hu

Ha 3eMie ¥ METOIbI
€€ U3y4eHUs.
I'unore3sl
IIPOUCXOKICHUS
JKM3HH Ha 3emiie

2

JloHay4dHble MpE/ICTABICHUS

0 3apOKJICHNM XU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emJe: abuoreHe3 UMmaHCIepMus.
XuMu4ecKas BOIIOIHS.
AOVOTeHHBIN CUHTE3 OPraHUYEeCKUX
BEIIECTB U3HCOPTAHUYECKUX.
DKCNEpUMEHTaIbHOE TOATBEPIKICHUE
XUMHYECKON SBOIOIUH.

HadanpHbie 3Tansl OMOJIOTrHIeCKOM
sBotonmu. I'unoresa PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP
1 BO3HUKHOBEHHUE MPOTOKJIETKH.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBaAHNUE OCHOBHBIX I'PYIII
JKUBBIX OPTaHU3MOB.
Hemoncmpavyuu:

Tlopmpemui:

®. Penu, JI. ITactep, C. Muiep,

A. N. Onapumn, I'. FOpu.

Tabauywvl u cxemwvl: « BO3BHHKHOBEHHE
CoJiHEeUHOM CHCTEMBI»,

«Pa3BUTHE OPraHUYECKOTIO MUPaY,
«PacturennHas kinetkay», « KuBotHas
KieTkay, «IIpokapuoTuyeckas
KJICTKa»

PackpeiBaTh copepkaHle TEPMUHOB U
MOHATUMN: KpeallmoHN3M, a0UOTeHE3,
BUTAJIN3M, MTAHCTIEPMUSI, OMOTI033,
KOalepBaThl, MPOOUOHTHI, CUMOMOTEHES.
XapakTepu3oBaTh METOAbI U3YUCHUS
MCTOPUYECKOIO MPOLUIOro 3eMJIu.
[lepeuncnsiTb OCHOBHBIE TAITBI
XUMHUYECKON HOMOJIOTMYECKOM
HBOJTIOLUH.

W3narate copepxaHue TUIIOTE3 U TEOPUit
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(KpealimoHn3Ma, CaMOIPOU3BOJIBHOTO
3apOKJI€HUS (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OmnuceiBaTh 3kciepumenTsl C. Mumiepa
u I'. FOpu 1o nony4eHno opraHnyecKux
BELIECTB U3 HEOPTaHUUECKHUX MyTEM
aOMOreHHOTO CUHTE3a
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2.2

OCHOBHBIC ATaIbI
SBOJIIOLUH
OpraHUYECKOTO MHpa
Ha 3emJie, pa3BUTHE
YKU3HH T10 3paM U
nepuoiaM

PazButHe )xu3HM Ha 3eMIIe 110 3paM U
nepuogam. Karapxeii. Apxerckas

Y IIPOTEPO30KCKas 3phl. [1anmeo3ornickas
apa u e€ mepuoIbl: KEMOPHUICKUH,
OPAOBUKCKHH, CUITYPUHUCKHUM,
JICBOHCKUH, KAMEHHOYTOJIbHBIM,
TIEPMCKHUM.

Me3so301ickas 3pa 1 €€ NEPUOIBL:
TPUACOBBIH, FOPCKUM, METOBOM.
Kaitno3olickast 3pa 1 €€ epruosl:
MajJeOreHOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIMMarTa u
re0JIOTMYECKUX MporeccoB. OCHOBHBIE
ATarbl 3BOJIFOLIUU PACTUTEIBHOTO U
YKUBOTHOTO MUpa. ApoMopdh 036l

y pacTeHHi 1 )KkUBOTHBIX. [losBIEHNME,
pacUBET ¥ BEIMUPAHUE TPYIIN )KUBBIX
OpraHu3MOB.

Jemoncmpavuu:

Tabauywvl u cxemol: «PazButue
OPraHUYECKOTO MUPay,
rE€OXPOHOJIOTUYECKas TaOJINIIA;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
HCKOIIA€MbIX )KUBOTHBIX M PACTECHUI.
Jlabopamopuvie u npakmuuecKkue
pabombot:

PackpbIBaTh coepxaHue TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.

3HaTh MOCJIEI0BATEIIBHOCT YOHOB:
KaTapxeu, apxeu, MpoTepo30i,
(dhaHepo3oii; 3p: apxeickas,
IIPOTEPO30MCKAsL, MAIIEO30MUCKAs,

ME3030MCKast, KAMHO30MCKas; IEPUOIO0B:

KEeMOPUICKHI, OPJIOBUKCKHIA,
CUJIypUWCKNUN, TEBOHCKUH,
KaMEHHOYTOJIbHBIN, [IEPMCKHH,
TPUACOBBIN, FOPCKHUI, MEJIOBOM,
MaJI€Ore€HOBBIA Y HEOT'CHOBBIM,
AHTPONOT€HOBBIN.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUH OPTaHUYECKOTO MHUPA

I10 3paM U EPUOAAM IF€OJTOTHUECKOU
HUCTOPUU; dTaIlbl Pa3BUTHUS
PaCTUTENIHOTO U )KUBOTHOTO MHUpA.
Breienuthb riaBHbie apoMop(o3sbI
PaCTEeHUN U )KUBOTHBIX.

CpaBHuBaTh MEX 1y CO00M
MIPEJICTABUTENICN CUCTEMATUUYECKHUX
IPYIIIT OPTraHU3MOB, BBISBIISITH YEPThI
YCJIO)KHEHUS U TIPUCTIOCOOJICHHOCTH
K YCIIOBUSIM KU3HU
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[TpakTrueckas padora Ne 1. «M3yueHue
MCKOIIA€MbIX OCTAaTKOB PACTEHHUU U
YKUBOTHBIX B KOJUIEKLIMSIX).

DKCKypcHs « DBOJIIOLUSA OPraHUIECKOTO
Mupa Ha 3emJiie» (B €CTECTBEHHO-
HAy4YHbI WINKPAECBEIUYECKUI MYy3€eil)

2.3 | CoBpemeHHas CucreMa OpraHM4eCcKOro MUpa Kak PackpbiBath coniepkaHue TEPMUHOB U
cucrema OoTpakeHHe 3BOOINNA. OCHOBHBIE MOHSTUM: CUCTEMATHKa, UCKYCCTBEHHAsS U
OpraHUYeCcKOro Mupa CHUCTEMaTUYECKUE TPYIIBI OPraHU3MOB. | €CTECTBEHHAs KjaccU(pUKanus, OuHapHas

Jlemoncmpayuu: HOMEHKJIaTypa, MPUHIIUI
Tabauyvt u cxemor: «CoBpeMeHHAs HMEPAPXUYHOCTH.
CUCTEMA OPTraHUYECKOTO MHUPa» XapakTepu3oBaTb COBPEMEHHYIO
CUCTEMY OpPraHMYECKOr0 MHpa
2.4 | DBoMIOIMS YETIOBEKA DBoJIIOIUA YeT0BEKa. AHTPONOJIOTHS PackpeiBaTh conep:kaHue TEPMUHOB U

(anTpomoreHes)

Kak Hayka. Pa3Butue mnpencraBieHuUit
O MPOUCXOXKICHUU YeTOBEKa. MeTobI
M3y4yeHHs aHTpornorene3a. CxoAcTBa u
pa3Iuyus 4eIOBEKA U KUBOTHBIX.

CucreMaTuuecKoe MoJIOKCHNE YeI0BeKa.

Hemoncmpayuu:

lopmpemuwi: Y. JlapBuH.
Tabauyst u cxemol: «CpaBHEHHE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBEKA M YEJIOBEKOOOPa3HBIX
00€e3bsHY.

ObopyoosaHue: CIETIKU UITU
M300paKEeHHSI KAMEHHBIX OpYIUil

TOHSTHI: aHTPOTOJIOTHS, aHTPOIIOTECHES,
yenoBek pasymHbii(Homo sapiens),
MPSIMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
CHCTEMa.

[TepeuncnsaTh 3a1a4M aHTPOIIOJIOTHH,
ATANBICTAHOBJICHUS U PA3BUTHS
MPEJICTABIECHUI O MPOUCXOKICHUN
YyeJI0BeKa.

M3marate OCHOBHBIC MOJIOKEHUS
teopun Y. JlapBuHa, KpUTUYECKU
OIICHUBATh HEHAYYHYIOUH(POPMAIIHIO
O MPOUCXOXKJICHUU YEIIOBEKA.

3HaTh CUCTEMATHUYECKOE MOJIOKECHIE
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NEPBOOBITHOTO YeNlOBeKa: KaMHU-
qorepsl, pyouna, ckpebdiia

Bra Homo sapiens, mepedncisTh ero
MOP(OJIOTO-aHATOMUYECKHUE TPU3HAKU
pa3HOro ypoBHS (THI, KJIacc, OTPsiA

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOACTBA U
pa3IMuniiyeoBeKa U JKUBOTHBIX.
OOBSCHATD U OLICHUBATh 3HAYCHHE
HAYYHBIX 3HAHUH O MPOUCXOKICHUH
YeJI0OBEKa JIJISl TOHUMaHUsI MECTa W POJIH
YeJIOBeKa B MPUPOJIE

2.5

JIBrKyIIME CUITBI

(pakTopsI)
aHTpoOIIOreHe3a

JIBrkyine cuiibl ((hakTopsbl)
anTponorene3a. Hacienctsennas
W3MEHYMBOCTh U €CTECTBEHHBIN 0TOOD.
OO61iecTBeHHBIN 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUU TPYAa,
MBIIUICHUE, PEUb.

Hemoncmpavyuu:

Tabauyst u cxemvt: «CpaBHEHHE
aHATOMUYECKHUX YePT CTPOCHHSI YeIIOBEKa
U 4eJIOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE MECTa MaJICOHTOIOTUYECKUX
HaXOJOK MPEAKOBCOBPEMEHHOTO
YEJIOBEKaY.

OO6opyioBaHuE: MYJISKA
«I[IpoucxoxaeHue yenoBeka
(TaICOHTOIOTUYECKUE HAXOIIKH )»

PackppiBaTh comepkaHue TEPMUHOB H
MOHATUH: (haKTOPBI AaHTPOTIOTEHE3A,
TPYIIIOBOE COTPYIHUYECTBO, PEUb,
OpyAuiiHAs EATEeTbHOCTD,
noJIMMOphHU3M.

XapakTepru30BaTh JBIKYIIHE CHITBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpPaBHUBATh MX MEXIY COOOM
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2.6 | OCHOBHBIC CTaUU OCHOBHBIE CTaIUM U BETBU BOJIIOIUU PackpeiBaTh copep:kaHue TEPMUHOB U
3BOJIFOIIAH YEJIOBEKA YEJIOBEKA: aBCTPAIIONUTEKH, HeloBEK MTOHATHI: aBCTPAJIONIUTEK, YEIIOBEK

yMelbid, YenoBek mpsaMOXO TSI, YMEJIBIN, YEJIOBEK MTPAMOXOIALINH,
YenmoBek HEaHAEPTAIBCKUN, UeloBeK HeaHJieprajiel, KpOMaHbOHEIl,
pa3yMHBII COBPEMEHHOI'O THIIA. HEOJIUTUYECKAS] PEBOJIIOLINS,
Haxoakn nckonaeMbIx OCTaHKOB, MEepBOOBITHOE UCKYCCTBO.
BpeMs CyIIECTBOBaHUS, 00J1aCTh XapakTepu30oBaTh U CPABHUBATH MEKY
pacnpocTpaHeHus, 00BEM TOJIOBHOTO co00¥ OCHOBHBIE CTAJMH IBOJIOIINH
MO3ra, 00pa3 KU3HHU, OPYIUs. YEJI0OBEKA: XPOHOJOTUYECKUI BO3PACT,
Hemoncmpayuu: apeaJl pacrpoCTpaHeHUsI, 00BEM
Tabauywl u cxemwvl: «OCHOBHBIE MECTa TOJIOBHOTO MO3Ta, 00pa3 >KU3HU U
MAJICOHTOJIOTMYECKUX HaXOIOK IIPEKOB | OPYAUs Tpyaa
COBPEMEHHOI'0 YEJIOBEKA,
«JlpeBHeimme moan», «JpeBHue
moan», «llepBble COBpEMEHHBIE JTHOIN».
OO0opyioBaHKE: MYJISIKU
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HEaHIepTAJIblIa, KP)OMAHBOHIIA); CICIKH
WM 1300paKeHUs1 KAMEHHBIX OpYIUN
MEPBOOBITHOTO YEJIOBEKA: KaMHU-
qornepsl, pyouia, ckpedna

2.7 | YenoBedeckue pachl Yenoseueckue packl. OCHOBHbBIE PackpeiBath cojiepkaHue TEPMUHOB

Y TIPUPOJHBIC
aJlanTally 4eJI0BEeKa

OOJIBIIME PACHI: €BPONICOUTHAS
(eBpaswmiickasi), HErpo-aBCTpaJIOUAHAS
(?KBaTOpHUANIbHAS ), MOHTOJIOMTHAS
(a3uarcko-aMepuKaHCKasi).

Y TIOHSATHUM: PAChI, PACOTECHE3, COLUAII-
JIApBUHU3M, PACU3M, METHCALIHSL.
XapakTepu3oBaTh U CPAaBHUBATH
MPEJICTABUTENIENYETIOBEUECKUX pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBUSIM CYIIIECTBOBaHMS. EqUHCTBO
yejoBeueckux pac. Kpuruka
COLMAJIBHOTO JIApBUHU3MA U pacu3Ma.
Jemoncmpayuu:

Tabnuywvl u cxemwvi: «YemoBedyeckue
pacb»

PAacKpbIBATh IPUYMHBI 1 MEXAHU3MBbI
pacoreHesa, nepeyucisiTb U TPUBOAUTH
pUMEPBI TPUCTIOCOOIEHHOCTH YEI0BEKa
K YCIJIOBUSIM CPEJbI, TPUMEPDI
MPUCTIOCOOUTENBHOTO3HAYEHUSI PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €IMHCTBO BUAa HOMO
sapiens, HayYHYI HECOCTOSITEIbHOCTh
PaCOBBIX TEOPUH,UJEH COLHATBHOTO
JapBUHU3MA U pacu3ma

HToro uacoB o teme

9

Tema 3. Opranu3mbl U OKpPY:KaOUIas cpeaa

3.1 | Oxomorus Kak Hayka 1 DKoJorus Kak Hayka. 3ajauuu pa3aensl | PackpeiBaTh conepikaHue TEPMUHOB U
HKOJIOTUH. MOHSITUI: SKOJIOTHS, TIOJICBBIC
MeTo1pI SKOTOTHUECKUX UCCIEAOBAHNN. | HAOIIOAEHNUS, SKCIIEPUMCHTEI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHHUTOPHUHT OKPY>KalOIEen Cpebl,
COBPEMEHHOI'0 4YeJIOBEKa. MOJIETTUPOBAHUE, SKOJIOTHIECKOE
Jlemoncmpayuu: MHUPOBO33pEHUE.
Ilopmpemoi: A. I'ymOonbaT, [lepeuncnsaTh 3a7a4 SKOJIOTUH, €€
K. ®@. Pynswe, O. I'ekkens. paszeibl UCBA3U C IPYTMMHU HAyKaMHU.
Tabnuywr u cxemwr: kapta «lIpuponnsie | Xapakrepu3oBaTh METOIbI
30HBI 3EMIIN» DKOJIOTMYECKUX MCCIIEIOBAHUN

3.2 | Cpensl obutanus u 1 Cpennl oOuTaHus OPraHU3MOB: BOJIHAsI, | PackpbpIBaTh cofepikaHre TEPMUHOB

IKOJIOTHYECKHE
dakTopsl

HA3eMHO-BO3IyIIIHAS, TIOYBCHHAS,
BHYTPH-OpPTaHU3MEHHASI.
Dkosornuueckue (PaxTopsl.
Kiraccudukanuys 3K0I0rHIecKux

Y TIOHSITHUH: cpeia OOUTaHMUS,
AKOJOTHYEeCKHEe (aKTOPHI,
OMOJIOTMYECKUN ONTHUMYM,
OTrpaHUYMBAIOIINNA (JIMMUTHUPYIOLIUIN )
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(dhaxkTopoB: abnoTHueckue, OUOTHUYECKHUE
U aHTPOTIOTEHHBIE.

JleticTBHE YKOIOTHYECKUX (PAKTOPOB

Ha OpPTaHU3MBI.

Hemoncmpayuu:
Tabauyvt u cxemvi: «CpenploOUTaHUS

OpraHu3MoB»

dakTtop.
XapakTepu30BaTh YCIOBUS CPEI

OOUTaHUs OPTaHU3MOB;
KJIaccu(UIUpoOBaTh U XapaKTepPU30BaTh
IKOJIOTHYECKUE (PaKTOPhI: aOMOTHYECKUE,
OMOTHYECKHE U aHTPOTIOTCHHBIE.
OmnwuchIBaTh JEHCTBUE IKOTOTHUSCKIX
(aKkTOpOBHA OpPraHU3MBEI.
XapakTepu30BaTh 0COOCHHOCTH
CTPOCHUS U KU3HEACATEIIBHOCTH
pacTeHui U )KUBOTHBIXPA3HBIX CPeJl
oOuTaHus

3.3

AOuoTHYeCKHne
(akTopsl

AbuoTtnueckue (hakTophl: CBET,
TeMmrepaTypa, BIaXkHOCTb.
®doronepuoausm.IIpucnocobnenus
OpPraHU3MOB K JICUCTBUIO a0MOTUYECKUX
(bakTopoB. bruosornueckuepuTMBbI.
Hemoncmpayuu:

Tabnuyvt u cxemovl: «DOTONEPUOIUIM.
Jlabopamopuwie u npakmuueckue
pabomul:

JlaGopaTtopHas padota Ne 3.
«Mopdonoruaeckne 0COOEHHOCTH
PacTEeHHI U3 Pa3HBIXMECT OOUTAHUS.
JlabopaTtopHas padota Ne 4. «Bnusiaue
CBETa HAa POCT M Pa3BUTHE YEPEHKOB
KOJIEyCa»

PackpbiBaTh cojiep:kaHue TEPMUHOB U
MOHATUI: a0MOTHYECKHUE (PAKTOPBI,
dhoToneprnoan3M, OHMOJIOTUUECKUE
PUTMBI.

AHanmu3upoBaTh JCHCTBUE CBETA,
TEeMITepaTyphl, BIaXKHOCTH HA OPTraHU3MbI
Y TIPUBOJUTH TIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBouTH OMOTOTHYECKHE HAOIOICHUS
1 0OPMIIATH PE3yIbTaThl MPOBEAEHHBIX
HaOJTI0ICHHUIA
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3.4 | buornueckue buotnueckue daxropsl. Buabl PackpeiBaTh conep:kaHue TEPMUHOB
(dakTopsI OMOTUYECKHUX B3aUMOJECHCTBUI: U TIOHATUN:0MoTHYeCcKuE (HaKTOPHI,
KOHKYPEHLUS, XUITHUYECTBO, CHMOMO3 U | XMILHUYECTBO, IIapa3UTHU3M,
ero opmel. [lapazutusm, koomeparus, | KOHKYpPEHLUs, MyTyajau3M, CAMOHNO3,
MYyTyaJIn3M, KOMMEHCAIIA3M KOMMEHCAJIN3M, HaXJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUUECTBO). KBapTUPAHCTBO, AMEHCAJIU3M,
AMeHcanu3M, HEUTpaIu3M. HEUTPAIIU3M.
3HaueHue OMOTHUYECKUX XapakTepru30BaTb OMOTHYECKHE
B3aMMOJICHCTBUH I CYILIECTBOBAHU (bakTOphl U BUIBIB3aMMOOTHOIICHHI
OpPraHMU3MOB B IIPUPOJIHBIX COOOIIECTBAX. | MEXKy OPraHU3MaMU; IPUBOJUTH
Hemoncmpayuu: IIPUMEPBI B3aUMHOU
Tabnuyvl u cxemol: «lluiesbie nenmn» IPUCIIOCOOTIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXIy COOON BHIbI
OMOTUYECKUXB3aUMOICHCTBUI
OpPraHU3MOB
3.5 | Dxonoruyeckue DKOJIOTUYECKHUE XAPAKTEPUCTUKH PackpeiBaTh conepkaHne TEPMHUHOB U
XapaKTEPUCTUKU nonyJysiuu. OCHOBHBIENIOKA3aTEMN MTOHATHMN: TIOIYJISIUUS, YUCIEHHOCTb,

BUJIA U TIOITYJISIIIAN

MOMYJISIIIUN: YUCIEHHOCTbD, INIOTHOCTb,
POKJIa€MOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. JJuHaMyuKa YMCI€HHOCTH
MONYJISIIIUU U €€ Perysiusl.
Jemoncmpavuu:

Tabnuywt u cxemol: «llomynsuumy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
NOMYJSINUNA UHOY30pUU-TYPEITbKNY.
Jlabopamopnuwie u npakmuueckue
pabomul:

IJIOTHOCTB, POKAAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTPALIMs, TUHAMUKA
YUCJICHHOCTH IONYJIALINH.
XapakTepu30BaTh OCHOBHbBIE TTOKA3ATEIN
U DKOJIOTHYECKYIO CTPYKTYPY
MOMYJISIIUN; OMUCHIBATH MEXaHU3MBbI
PErysiuy YUCIEHHOCTH MOIYJIALNH
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[Tpaktrueckas padota Ne 2. «Iloacuér
MJIOTHOCTH TIOMYJISIITUIN pa3HBIX BUIOB
pacTeHui»

Hroro yacos no treme

5

Tema 4. Coo01ecTBa M IK0JIOrHYE€CKHE CHCTEMBI

4.1 | CooOmrecTBa 1 Coo00111eCcTBO OPTaHU3MOB — OMOIICHO3. PackpriBaTh copepkaHue TEPMUHOB U
OpPraHU3MOB CtpykTypbl OMOLIEHO3a: BUIOBAs, MOHATHI: OMOLIEHO3, SKOCHUCTEMA,
MPOCTPAHCTBEHHAs, TpohUUIecKast OMOreo1eH03, BUJIbI-IOMUHAHTHI,
(uieBas). Buapl-1OMUHAHTHI. DKOJIOTHMYECKas HUIIIA.
CBsi3u B OHOIIEHO3E. XapakTepu3oBaTh OHOIIEHO3
Jemoncmpavuu: (coo0111ecTBO), €T0 BUIOBYIO,
Tabnuyst u cxemol: «lluneBpie nenmy, MPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«bBHOIIEHO3: COCTaB U CTPYKTYpay. CTPYKTYPBHL.
Obopyoosanue: MOJIETb-aNIUIAKAIAS OOBSICHATH POJIb KOMIIOHEHTOB
«Tunuruneie OUOIIEHO3BDY; TepOapwii OMoIIeHO3a B MOJIIEPKAHUU €T0
«PacturenpHbie COOOIIECTBAY; CTPYKTYPHI U CYIIECTBOBAHUS
KOJUIEKIMs « bHOIIEHO3» Ha ONPENCIIEHHON TEPPUTOPHH.
OOBACHATH OMOTOTUYECKHUIT CMBICIT
SPYCHOCTH WIIMCTOBOM MO3aMKH.
CpaBHUBATH KOMITIOHEHTHI OMOIIEHO30B,
WX BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOPHUUECKYIO CTPYKTYPHI, CBSI3U MEKITY
OpraHu3MaMHu
4.2 | DKOCUCTEMBI U 2 DKOJIOrM4eCKHe CUCTEMBI (IKOCUCTEMBI). | PackpriBaTh copepkaHne TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBaHMS

[TousTe 00 AKOCUCTEME U
OHOreoleHO3E.
®OyHKIIMOHATBHBIC KOMITOHEHTBI

MOHATHH: DKOCUCTEMA, OMOT€OLIEHO3,
MIPOAYIIEHTHI, KOHCYMEHTBI, PSIYIICHTEHI,
TpodHUECKHE YPOBHH, ITUIIICBAs
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AKOCHUCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (TUIEBBIC) YPOBHH
AKOCHUCTEMBI. [IuIeBbIe 11enu U CeTH.
OCHOBHBIE ITOKA3aTEJIN SKOCUCTEMBI:
ouomacca, NpoayKIHs. DKOJIOTUUECKUE
MMUPAMUJIBL: TIPOAYKIIMH, YUCICHHOCTH,
onomaccel. CBOMCTBA YKOCUCTEM:
YCTOMUYUBOCTb, CAMOPETYJISAIHUA,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

lopmpemuwi: A. Ix. Tencnu,

B. H. Cyxkaués.

Tabauyst u cxemol: «lIpupoaHbie
coobmecTBay, «Llemm nuranusy,
«IKOJIOTUYECKas MUPaMUIay

LEIb U CETh, IKOJIOTMUECKUE
MUpaMUJIbl, bomMacca, IpOAyKIIHS,
CYKLECCHSL.

XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIILHO
3aMKHYTBIA KPyTOBOPOT BEILIECTB,
HEO0OXOJMMOCTh TOTOKA YHEPTHH).
CpaBHHBaTh NaCTOUIIHBIE U JETPUTHBIE
MUIIEBbIE IIENH, TPOYUUECKUE YPOBHU
DKOCUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
NUpamMUAbl YUCICHHOCTH U TUPAMHUJIBI
OMOMACCHI.

CocTaBisATh UEMU U CETH MUTAHUSI.
IlepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALIMS,
pa3BUTHE (CyKILIECCHs).

OnuceIBaTh MEXAHU3M NOIEPKAHUS
pPaBHOBECHS B 3KOCHCTEMAX.
XapakTepu3oBaTh CYKLIECCHH, BBISIBISATh
MPUYHUHBI U 00LIME 32aKOHOMEPHOCTHU
CMEHBI 3KOCUCTEM

4.3

[Ipuponsie
3KOCUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKOCHUCTEMA XBOMHOTO WU
IIMPOKOJIMCTBEHHOIO Jieca.

PackpriBaTh conepkaHue TEpPMUHOB U
MOHSITUIA: BOJAHBIE DKOCUCTEMBI,
OMOT€eO1IeHO3bI, (PUTOIIAHKTOH,
300IUIAHKTOH, OEHTOC, TYMYC.
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Hemoncmpavyuu:

Tabauyst u cxemvi: « IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIECAY,
«DKocHuCTEMAa XBOMHOIO JIECay,
«buoneHnos BogoéMa.

Obopyoosanue: repdbapuu 1 KOJJICKIIUN
pAaCTEHUM U KUBOTHBIX,
MIPUHAIICKAITUX K Pa3HBIM
AKOJIOTUYECKHUM TpyIliaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI IPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHbBIEC U BOJIHBIE
AKOCHUCTEMBI; OPTaHU3MbI, 00pa3yroIue
pasHbie TpoUUECKHUE YPOBHU

4.4 | AHTpOTIOTEHHBIE AHTPOIOTE€HHBIE SKOCUCTEMBI. PackpriBath conepkaHue TEPMUHOB U
AKOCHUCTEMBI ATpPO3KOCHUCTEMBI. MOHSATHI: aHTPOIIOT€HHAs IKOCUCTEMA,
Ypboskocucremsl. buonornueckoe u arpo3’KocucTeMa, ypoO3KoCHUCTEMA,
X035CTBEHHOE 3HAUYECHUE OnopazHooOpasue.
arpo3KOCUCTEM U YpOOIKOCHUCTEM. XapakTepu3oBaTh arpOdKOCUCTEMBI U
buopasnoobpasue kak gpaxTop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
yCTOMUMBOCTH dKocucTeM. COXpaHEHUE | CyLIECTBOBAHUS.
OMOJOTUYECKOTO pa3HO00pasusl [IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emiie. HKOCHUCTEM CBOEH MECTHOCTH, ONUCHIBAThH
Hemoncmpayuu: MX BUJOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemovl. «ATPOLICHO3Y. CpaBHHBATh COCTaB U CTPYKTYPY
Obopyodosanue: xomnekuys «BpenuTeny | mpupogHbIX SKOCUCTEM U
BOXHEUIIINX CEILCKOXO35IMCTBEHHBIX arpodKOCUCTEM, arPOIKOCHUCTEM U
KYJIbTYp» ypOO3IKOCUCTEM
4.5 | buocepa— VYuenue B. U. Bepnaackoro o ouocdepe. | PackpriBath cojiepkaHnue TEPMUHOB U
riio0anbHast ['panuIlel, COCTaB M CTPYKTYypa NOHATUH: Ouocdepa, )KUBOE BEUIECTBO,

IKOCHUCTEMA 3EMITH

ouocdepsnl. JKuBoe BEIIECTBO U €r0
bynakuun. OcobeHHocTr 6nocdeprl Kak

JTMHAMHYECKOE PaBHOBECHE.
OuenuBath Bkiaa B. 1. Bepnaackoro
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r7100aTbHON YKOCUCTEMBI.
JlnHamMuueckoe paBHOBECHE U OOpaTHas
CBsI3b B OMocdepe.

Hemoncmpayuu:

Topmpemuwi: B. 1. BepHaackuu.
Tabnuysl u cxemol: «O01IAs CTPYKTYypa
ounochepr», «PacpocTpaHeHUE KUZHHA
B Ouocdepe», «O30HOBBIN dKpaH
ounochepb»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMocdepsl,
(YHKITUH )KUBOTO BeIeCTBA OMOChephI
U onpeaesITh (Ha KapTe) 00J1acTH ero
HauOOJIBIIIETO PACIIPOCTPAHCHHUSI.
[TpuBOIUTH TPUMEPHI TIPOSBICHHUS
(byHKIMI )KUBOTO BelecTBa Onocdepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YeoBeKa.

[lepeuncnarb ocoOeHHOCTH OUochepsl
KaK IJ100aIbHOM 3KOCUCTEMBI 3EMIIH

4.6 | 3aKOHOMEPHOCTHU KpyroBopoTs! BemiecTB u PackpbiBath coepxanue TEPMUHOB U
CYILIECTBOBAHMSI OMOre0OXMMHUYECKHE ITUKIIBI 2JIEMEHTOB MOHSTUH: TIEJTOCTHOCTH Ouochepsl,
ouochepsl (yrnepona, a3orta). KPYTOBOPOT BEIIECTB,

3oHaMBHOCTH OHOChepbl. OCHOBHBIC OMOTCOXUMUYECKHUE ITUKITBI

OMOMBI CyIIH. AJIEMEHTOB, 30HAJILHOCTH OMOC(EPHI,

Jemoncmpayuu: OMOMBI.

Tabauysl u cxemol: «Kpyrosopor OnuceIBaTh KPyrOBOPOT BEIIECTB,

yraepojia B ouocdepe», «Kpyrosopot OMOreOXMMHUYECKHE IIUKITBI a30Ta U

a30Ta B IPUPOJIEH yriepozaa B buocdepe.
OOBSICHATH MPUUNHY 30HATLHOCTH
ouocdepsl. [lepeuncsaTs u
XapaKTepU30BaTh OCHOBHBIE OMOMBI
CyILIH 3eMIIH

4.7 | YenoBe4yecTBO YenosedecTBO B Onochepe 3emiiu. PackpeiBath copepkaHue TEPMUHOB U

B Ouocdepe 3emiau

AHTPOIOreHHbIC H3MCHEHHSI
B 6nocdepe. ['mobaapHbIC

MOHSATUM: aHTPOIOT€HHbBIE U3MEHEHUS],
HKOJIOTUYECKUN KPUBHC, TII00ATbHBIE
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AKOJIOTUYECKUE TPOOIIEMBI.
Jemoncmpayuu:

Tabauyvt u cxemol: «IIpumepHbIC
AHTPONOT€HHbIEC BO3JACHCTBUS

Ha pUpOay», « BaxHenmme ncTOUHNKH
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
Bo», «I[louBa — BaxkHeiIIas
cocTasJsironias ouochepn», «DakTOpPbI
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouocepri»; Kpachas
kHura PO, n3o0pakxeHus1 OXpaHsIeMbIX
BHJIOB PACTEHUI U KUBOTHBIX

po0OJIeMBI.

XapakTepu3oBaTh OMOCPEPHYIO POIIH
YEJIOBEKA.

[TpuBOAUTH TPUMEPHI AHTPOTIOTEHHBIX
U3MeHeHu# B brocdepe.

OreHnBaTh MOCIEACTBUS 3arPSI3HCHUS
BO3JIYIIIHOM, BOJTHOM CPEe/Ibl, U3BMEHEHUS
KJIMMaTa, COKPaIICHHSI
OouopazHoobpasus.

dopMyHpOBaTH COOCTBEHHYIO TTO3UIIHIO
10 OTHOILICHHIO K TJ100AJIbHBIM U
PErMOHATLHBIM DKOJIOTHYECKIM
npo0semMaM, apryMeHTHPOBATH CBOIO
TOYKY 3PEHUS.

Ha3piBaTh MPUYHHBI MOSBICHHUS
MIPUPOAOOXPAHHOMN ITUKH,

pacKpbIBaTh 3HaUEHUE TIporpecca

JUTSI TIPEOTOJICHHSI SKOJIOTHIECKOTO
KpHu3uca

4.8

CocyiiecTBOBaHNE
IPUPOJIBI U
YeJI0BeueCTBa

CocymiecTBOBaHUE TPUPOJIBI U
yenoBedyecTBa. COXpaHEHHE
Ouopa3HooOpa3ust Kak OCHOBA
ycToitunBocty 6mocdeprl. OcHOBa
paIMOHAIBHOTO YIIPABICHUS
MPUPOTHBIMUA PECYPCAMH U UX
HCnoJib30BaHue. JloCTHKEeHUS OMOIOTHH
W OXpaHa IMPUPO/IBI.

PackpeiBaTh conepkaHue TEPMUHOB U
MOHATHN: PallMOHAIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOMYUBOE
pa3sBUTHE, KODBOIIOLIUSL.
XapaxkTepu3oBaTh PaLMOHAIBHOE
HCII0JIb30BaHUE IIPUPOIHBIX PECYPCOB;
OCHOBHBIE TOJIOKEHNS KOHIEITLIUN
YCTOMYHUBOTO PA3BUTUSA
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Hemoncmpavyuu:
Tabnuywsl u cxemoi: «buochepa u
4eJIOBEK»

HToro vyacoB o Teme 9
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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