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®denepanbHas paboyvas mporpaMmma 1o yueoHomy npeamety «buonorus» (6a3oBbiii
ypoBeHb) (mpeameTHas oOnacTth «EcTecTBeHHO-HaydHbIE MpenMEThD») (manee
COOTBETCTBEHHO — MporpamMma Mo OHOJOTHH, OUOJIOTHS) BKJIIOYAET MOSICHUTEIbHYIO
3aMUCKY, COJepKaHWe OOyYEeHHUs, TUIAaHUPYEMbIC PE3YJIbTaThl OCBOCHHS MPOTPAMMBI
1o OMOJIOTUH, TEMATUYECKOE IJIAHUPOBAHUE.

[TosicHuTeNnbHAS 3alUCKAa OTpa)kaeT OOIIME IeM M 3aJauyd W3y4YeHHs] OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOCHUIOK K €€ M3Yy4YeHHI0 OO0y4arolUuMUCH,
MECTO B CTPYKType yueOHOro IUlaHa, a TaKXke MOAXOJbl K OTOOpY COAep>KaHusi,
K ONPEJIETICHUIO TIaHUPYEMBIX PE3YIbTATOB.

Cognepxanue OOy4eHHUSI PpaCKpbIBAET COJIepXkKaTeIbHbIE JIMHUHU, KOTOPHIC
npeaaratoTces g 0053aTeIbHOr0 M3YyYeHHs] B Ka)JOM KJIacC€ Ha YpPOBHE CPEIHETO
o01iero oOpa3oBaHus.

[Inanupyembie pe3ysibTaThl OCBOEHUSI MPOTpaMMbl MO OHOJOTUM BKJIIOYAIOT
JUYHOCTHBIC, METaNpeJIMETHBIE Pe3yJbTaThl 3a BECh IMEPUOJ OOYYCHHS Ha YPOBHE
CpelHero oOIiero oOpa3oBaHUs, a TAaKXKe MPEIMETHBIE TOCTHXKEHHSI O0y4arolerocs
3a Kbl Toj1 00ydeHUsI.

HOACHUTEJIBHAS 3AIIMCKA

IIpu paspaboTke mporpamMmbl MO  OHOJIOTHHM  TEOPETHYECKYIO  OCHOBY
JUISL OTIpPEJICNICHUsI MOJIX0JI0B K (POPMHPOBAHHIO COJEpkKaHUA YYEOHOro MpeaMera
«buonorus» COCTaBWIN: KOHIIETITYaJIbHBIC MMOJIOKECHUSI dIocC COO
0 B3aMMOOOYCIIOBJIEHHOCTH IIeJIeH, Co/iepKaHusl, Pe3yJIbTaTOB O0yUYeHHS B TpeOOBaHUM
K YPOBHIO IOJTOTOBKH BBIITYCKHUKOB, ITOJIOKEHHUS 00 OOMIMX IEISIX W TMPUHIIMIAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI cpeHero odmero oopa3oBaHUS
B Poccuiickoit denepanuu, a Takke MOJOKEHUS O crielupuKe OMOJIOTHH, €€ 3HAUYCHUN
B MIO3HAHUH KUBOW MIPUPOJIBI 1 00ECIICUCHUH CYIIIECTBOBAHUS YEJIOBEYECKOT0 00IIeCTRA.
CormacHO Ha3BaHHBIM IIOJIOKCHHUSAM OIPESIeHbBl OCHOBHBIC (DYHKIIUH MPOTPAMMBI
110 OMOJIOTHH U €€ CTPYKTYpa.

IIporpamma mo Oumosioruu maéT MpeacTaBiIeHHE O MeNsIX, 00 oOImel crpaTeruu
0o0y4eHHUs, BOCIIUTAHUS W Pa3BUTHUS OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOro IpeameTa
«buonorusy, ompenenser o0s3aTENBHOE MPEAMETHOE COJIEpXKaHUE, €ro CTPYKTYpY,
pacnpeesneHre mo pazaeiaaM v TeMaM, peKOMEHIYyEMYIO MOCIe1I0BaTEIbHOCTh U3YUECHUS
y4eOHOr0 MaTepHuaia ¢ y9éToOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBI3CH, JIOTHKH
00pa3oBaTeILHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJarONIuXCsl.

B mporpamMe 1mo OMOJIOTHH TakK)Xe€ YUYHUTHIBAIOTCS TPEOOBaHMS K TUIAHUPYEMBIM
JUYHOCTHBIM,  METANpeIMETHBIM W  TPEAMETHBIM  pe3ysibTaTaM  OOy4eHHs
B (OPMHPOBAaHUM OCHOBHBIX BMJIOB Y4€OHO-TIO3HABATEIBHOU AEATEIHLHOCTU/Yy4eOHBIX
NEeUCTBUM 00yYarouuXcs Mo OCBOEHUIO COJIepKaHUsI OMOJIOTMYECKOTO 00pa30BaHMUs.

B nporpamme mno Ouosoruu (10—11 kmaccel, 0a30BbIii YpOBEHb) peaii30BaH
MPUHIIMI  TIPEeMCTBEHHOCTH B HW3yY€HUU Ouojoruu, Onarojgaps dYeMy B Heu
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MIPOCMATPUBACTCS HAMPABICHHOCTh Ha PA3BUTHE 3HAHUH, CBI3aHHBIX C (JOPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IICHHOCTHBIX OPHEHTAIMA  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIJICHUS, TIPEICTABICHUNA O 3J0POBOM 00pa3e KU3HU U OCPEIKHBIM
OTHOIIICHHEM K OKpYXaromeld mnpupoaHoi cpeae. Ilodromy Hapsay ¢ H3ydeHHUEM
00IIEOMOIOTUYECKUX TEOPHA, a TAKXKE 3HAHUH O CTPOCHUHU JKHUBBIX CHCTEM Pa3HOTO
paHra W CYIOIHOCTH OCHOBHBIX NIPOTEKAIONIMX B HHUX MPOIECCOB B IMpoOTrpaMMme
10 OMOJIOTHUH Y/IEJICHO BHUMAHUE UCTIOIB30BAHUIO IMOJyYEHHBIX 3HAHUN B IIOBCETHEBHOU
KU3HU JUTS PEIICHUS TPUKIIAAHBIX 33724, B TOM YHCIIe: MPO(MIAKTUKN HACICICTBCHHBIX
3a00JICBaHUI YEJIOBEKA, MEIMKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHMS
HKOJIOTUYECKH 11eJIeCO00pa3HOTO MOBEACHUS B OKPYIKAIOIISH TPUPOTHON cpelie, aHaIn3a
BIMSHUS XO3SWCTBCHHOW JEATEIBHOCTH UYEJIOBCKA HA COCTOSIHUE TIPHPOJHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCHJICHHWE BHHUMAHHMS K TPHUKIQJTHONW HAINPaBICHHOCTH
yuebHOro mpenMera «buonorus» MNPOAUKTOBAHO HEOOXOAUMOCTHIO OOecTeueHuUs
YCIIOBUW I PEIICHUS OJHOW W3 aKTyallbHbIX 3aJlad IIKOJIBHOTO OHOJIOTMYECKOTrO
o0pa3oBaHHs, KOTOpas TpeArnoiaraeT (GOpMHpPOBaHHE Y OOYYAIOIIUXCS CIIOCOOHOCTH
aJanTHPOBATHCSA K M3MEHEHUSM JTMHAMUYHO Pa3BUBAOIIIETOCS COBPEMEHHOTO MHUpa.

[Iporpamma 1O OWOJIOTHH SBJISICTCS OPHCHTHPOM JIJISI COCTaBJCHUS pPabOYMX
POrpaMM, aBTOPBI KOTOPBIX MOTYT IMPEJIOKUTh CBOM BapHaHT IMOCIICIOBATCIBHOCTH
U3Y4YEeHHs] U CTPYKTYphl yueOHOTO MaTepuaia, cBOE BHJIEHHE TyTel (HOpMHUpPOBaHUS
y obyuatoruxcst 10—-11 kiaccoB mpeIMETHBIX 3HAHHUM, YMEHUN M CIIOCOOOB yueOHOM
JESTENbHOCTH, a Tak)K€ METOJUYECKUX pEHIeHU 3aJad BOCIHUTAHUS W Pa3BUTHUSA
cpenctBamu yueOHoro npeameta «buonorusy.

buonorust Ha ypoBHe cpenHero oOmiero oOpa3oBaHUs 3aHMMAaeT BaXKHOE MECTO.
On obecrnieunBaer popmMupoBaHue y 00yJaronuxcsi IpeICTaBICHUN 0 HAYYHOW KapTHHE
MHUpa, pacldpsieT W 0000IIaeT 3HAaHMS O S>KMBOW mMpupone, €€ OTIMYUTEITHHBIX
NpU3HAKaX — YPOBHEBOM OpraHU3alMKM U SBOJIOLWHU, CO3/1aET YCIOBHS IS O3HAHMS
3aKOHOB >KUBOW MPHUPOJBI, POpMUPOBAHUS (PYHKIIMOHATBHON TPAaMOTHOCTH, HAaBBHIKOB
3I0pOBOTO M 0e30MmacHOro o0pasa *KU3HU, HKOJOTHYECKOTO MBIIUICHHS, [IEHHOCTHOTO
OTHONICHUS K KUBOUM MPUPOJIC U YEIOBEKY.

Bonpiioe 3HadeHune OWONOTHS WMEET TaKXKe IJIsl PEIICHHsS] BOCIHUTATENBHBIX H
pPa3BHUBAIONIMX 3a]lad CPEeIHEro oOIero oOpa3oBaHUs, COIUAIM3AIUU O00YUYaAIOITUXCS.
Nzyuyenue Ouonorum obecrieunBaeT ycaoBuUs s (OPMHUPOBAHUS MHTEIICKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OPMAIIMOHHBIX HABBIKOB, HSCTETUYECKON KYJIBTYpHI,
CIIOCOOCTBYET HMHTETpaIlu OMOJOTUYECKUX 3HAHWH C TPEACTABICHUSMH W3 JPYTHX
y4eOHBIX TPEIMETOB, B YAaCTHOCTH, (QU3WKH, XUMUU u Treorpaduu. HazpanHbie
MOJIOKECHUS O TIPETHA3HAUYCHUH yIeOHOTO penMeTa «bruomorus» cocTaBiiid OCHOBY IS
OTIpEJICICHNsI TOJAXOAO0B K OTOOpY U CTPYKTYPHPOBAaHHUIO €r0  COJEPIKaHWS,
MPEICTABICHHOTO B MpOTrpamMMe 1Mo OMOIOTHH.

Ot6op conepxkanusi ydyeOHOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIIEH C TO3UINI KYJIHTYpOCOOOPa3HOTO TOX0/Ia, B COOTBETCTBUHU C KOTOPHIM
oOydJaromuecs: TOJDKHBI OCBOWUTH 3HAHWSI M YMEHHUS, 3HAUYMMBIE I (HOPMHUPOBAHUS
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oO011ei KyJIbTYphI, ONPEESIONINE aJIeKBATHOE MOBEIACHUE YEIOBEKa B OKpYKaromien
MPUPOJITHOM Cpelie, BOCTPEOOBAaHHbIE B TIOBCEIHEBHOW J>KU3HM M MNPAKTUYECKOU
nesrenbHocTd. (Ocoboe MecTo B OTOM CHUCTEME 3HAaHMM 3aHUMAIOT SJIEMEHTHI
COJIep>KaHMsI, KOTOpbIE CIIy)KaT OCHOBOM JjIsi (pOpPMHUPOBAHUS MpPEACTaBICHUN
O COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTHHE MHpAa U ILEHHOCTHBIX OPHUEHTAIUSIX
JUYHOCTH, CIIOCOOCTBYIOIIUX TYMaHHU3alMU OMOJIOTHYECKOTO 00pa30BaHuUsI.

CtpykTypupoBaHue  coJiepxkaHus ydyeOHOro wmarepuajsa B  Mporpamme
no OHOJOTMM OCYHIECTBIEHO C Yy4Y€TOM MPUOPUTETHOTO 3HAYECHHUS 3HAHUU
00 OTIMYUTENILHBIX OCOOCHHOCTSIX KUBOW MPUPOABI, O €€ YpPOBHEBON OpraHuzaiuu
U DBOJIIOIMU. B COOTBETCTBHM C 3TUM B CTPYKType ydeOHOro mpeameta «buonorusy»
BBIJICJICHBI CIICIYIOIINUE COJiepKaTeabHble JuHuUU: «buosorus kak Hayka. MeTojbl
Hay4yHOro mo3HaHus», «KiieTka kak Ouonorumueckas cucremay, «OpraHusMm Kak
Oumonormueckas cuctema», «Cucrema W MHOrooOpaswe OpPraHMYEeCKOTO MHUPay,
«IBOJTIOLHS JKUBOU MPUPOJIBI», « IKOCUCTEMBI M MPUCYIITUE UM 3aKOHOMEPHOCTH.

Ienpb u3ydenus: yuebHoro npenmeta «buonorus» Ha 6a30BOM YpOBHE — OBJIaJICHHE
0oOydJaromuMHCsl 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpraHu3alluu >KUBBIX
CUCTEM pa3HOTO paHra W TMNPUOOPETEHHWE YMEHHH HCIOIb30BaTh JTH 3HAHUS
JUIS. TPaAMOTHBIX JEWCTBUH B OTHOIICHUM OOBEKTOB >XUBOW MPHUPOJLI U PEHICHUS
Pa3ITUYHBIX )KU3HEHHBIX MTPOOJIEM.

Hoctxenue 11 (0% U3YYCHHUS y4eOHOT0 npeaMera «buonorus»
Ha 6a30BOM YpPOBHE 00ECIIEUMBAETCS PEIICHUEM CIICYIOIINX 3a/1ay:

OCBOCHHE O0YYAIOIIMMUCS CUCTEMbI 3HAHUH O OMOJIOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX,  3aKOHOMEPHOCTAX,  TUIOTe3aX, NpaBWiIaX,  CIyXKalluX  OCHOBOMU
1ist GOpMHUPOBAHUS MIPEACTABICHHUN O €CTECTBEHHO-HAYYHOM KapTHHE MUPA, O METO1axX
HAYYHOTO MMO3HAHMS, CTPOSHUH, MHOTOOOPa3uU U OCOOCHHOCTSX KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHMU3aIliH, BBIIAIOMIMXCA OTKPBITHUSX M COBPEMEHHBIX HCCIIEIOBAHUSIX
B OMOJIOTHH;

dopMupoBanue y  oOydYarOmIMXCA  IMMO3HABATENbHBIX,  WHTEIUICKTYaJIbHBIX
¥ TBOPYECKUX CITIOCOOHOCTEH B MPOIECCE aHAN3a JaHHBIX O MTYTSAX Pa3BUTHS B OUOIOTHUH
Hay4YHBIX B3IJISJ0B, UAEH U MOJAXOJOB K M3YUYECHHUIO JKMBBIX CUCTEM Pa3HOTO YpOBHS
OpraHu3aluy;

CTaHOBJIEHHE y O0y4YarOIMUXCs 00IIei KyIbTyphl, QYHKIIMOHATHLHOW TPaMOTHOCTH,
pa3BUTHE YMEHHUU OOBSCHATH M OIEHWBATH SIBICHUS OKPYXAIOUIETO MHpa >KUBOU
MPUPOJIbI HA OCHOBAHWH 3HAHUM U OIBITA, OJYYEHHBIX MPU U3YYEHUU OMOJIOTUH;

dbopMupoBanue y oOydYarOmmxcs yMEHUH  WUIIOCTPUPOBATh  3HAYCHUE
OMONOTUYECKUX 3HAHWUKW B TMPAKTHUECKOW JCSATEIBHOCTH YENOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI ¥ arpOOMOTEXHOJIOTH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTU T[O3HAHUSA YEJTOBEKOM >KUBOU
MIPUPOIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOIIIEHUS K HEH, COOTIOICHUS ITHICCKUX HOPM
MIPU IPOBEACHUU OMOJIOTUYECKUX UCCIIEIOBAHUIA;

OCO3HAHUE IIEHHOCTHM OWOJIOTMYECKUX 3HAHUN JUIsl TIOBBIIICHUS  YPOBHS
AKOJIOTUYECKOH KyIbTYpbl, 1U1sl (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,
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NPUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHUH B MOBCEAHEBHON JKHU3HU
JUTSL OLIEHKU MOCTEACTBUI CBOEH JESTENIbHOCTHU 10 OTHOIICHHUIO K OKPY’KaloIIeH cpene,
COOCTBEHHOMY  3JJ0pOBbIO, OOOCHOBaHHME M COONIOAEHUE MEp MNPOPUIAKTHUKU
3a00JIEBaHUN.

B cucreme cpennero obmero oOpa3zoBanus — «buonorusi», wu3ydaemas
Ha 0a30BOM YPOBHE, SIBJISIETCSA 00A3aTEIbHBIM YU€OHBIM MTPEAMETOM, BXOISALIUM B COCTAB
npeaMeTHol o0nacTu «EcTecTBEHHO-HAyUYHbIE TPEIMEThHD.

OO61iee 4MCIO Y4acoB, PEKOMEHJIOBAHHBIX IJIsi M3y4eHUs: OUOJIOrMM — 68 4yacoB:
B 10 xmacce — 34 4gaca (1 gac B Henmento), B 11 knacce — 34 yaca (1 yac B Heaemro).



denepanbHas padouas nporpamma | buomorus. 10-11 kiaccel (0a30BbIi YPOBEHB)

COIAEPKXAHUE OBYYEHUA

10 KJTIACC

Tema 1. buosiorus kak Hayka

buonoruss xak Hayka. CBA3bp OHONOTMM C OOUIECTBEHHBIMH, TEXHUYECKUMU
U APYTUMH €CTECTBEHHBIMU HayKaMH, (puiiocopuen, ITUKOM, SCTETUKOM U paBoM. Poiib
Oouonorun B (OPMHUPOBAHMM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metonbl TMO3HAaHUS KUBOM NPUPOABI (HAOMIOAEHUE, SKCIEPUMEHT, ONMUCAHUE,
u3MepeHue, Kiaccudukanus, MoIeTMPOBaHKe, CTATUCTUYECKass 00paboTKa TaHHBIX).

Jemoncmpayuu:
Ilopmpemuwr: Y. JapBun, I'. Mennens, H.K. Konbios, [x. Yorcon u @. Kpuk.
Tabauywvl u cxemvl: «MeTOABI TIO3ZHAHUS KUBOU TTPUPOJIBIY.

Jlabopamopnbsie u npakmuueckue paoomol:
[Tpaktnueckas pabora Ne 1. «Vcmonap30BaHKMe Pa3IMYHBIX METOJIOB MPU M3yUCHUU
OMOJIOTUYECKUX 00BEKTOBY.

Tema 2. ’)KuBble cHCTEMBI U X OPTraHU3AIUSA

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIbI.

CgoiicTBa OMOCHCTEM W WX pa3zHooOpaswe. YPOBHU OpraHH3alUMk OHOCHUCTEM:
MOJICKYJISIPHBIM, KIIETOYHBIA, TKAHEBBIM, OPTraHW3MEHHBIM, MOMYJISIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIECHOTHICCKUM ), OMOC(EPHBIH.

Jemoncmpayuu:

Tabauywt u cxemovl: «OCHOBHBIE PU3HAKU KUZHUY, «Y POBHU OpraHU3ALUU KUBOK
OPUPOIBD.

Obopyoosanue: moaenb mojiekyibl JJTHK.

Tema 3. XuMnueckuii cocTaB U cTpoeHHE KJIETKH

XUMUYECKUA COCTaB KJIETKHM. XUMHYECKHE DJIEMEHTBI: MaKpOAJEMEHTHI,
MHUKpPO3JIeMEHTHl. Bo/la 1 MUHEpaJIbHbIE BEIIECTBA.

@YHKIHUH BOJIBI U MUHEPAIbHBIX BEIIECTB B KieTKe. [loaaep:xanre ocMOTUYECKOTO
Oarnanca.

benku. CoctaB m cTpoeHHE O€TKOB. AMHHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3zamennmMble W 3aMEHMMBIE AMUHOKHUCIOTBI. AMHMHOKHMCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl OEITKOBOM MOJIEKYJbI (MI€pBUYHAS, BTOPUYHAS, TPETUUHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUUYECKHE CBOMCTBa OenkoB. bruonornyeckue GyHkmmm 6€IKOB.

®epmeHThl — Ouonoruyeckue karanuzaTopbl. CTtpoeHue (epMeHTa: aKTUBHBIN
LEeHTp, cyOcTpatHas cneuuduuHocts. Kodhepmentsl. Butamunbl. Otiauuust pepmMeHTOB
OT HEOPraHWYECKUX KaTaIU3aTOPOB.
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VYrneBoabl: MOHOcaxapuabl (TIIOK03a, pudo3a M JE30KCUpHO03a), Jucaxapuibl
(caxapo3a, JlakTOo3a) MW TOJMCAaXapuabl  (KpaxMmall, TJIMKOTeH, IEJUII0JI03a).
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel: Tpurnuuepusl, pochonunubl, crepouasl. ['uapopunbHo-THAPOPOOHDBIE
cBoiicTBa. buonorunueckue ¢yHkuun nunuaoB. CpaBHEHUE YII€BOAOB, OEIKOB U
JUNUAOB KaK UCTOYHUKOB YHEPTUU.

Hyxnennossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuuu JHK. Crpoenune n pynkuun PHK. Bunsr PHK. ATO:
CTpoeHUue U QyHKIUH.

[Hurtonorust — Hayka o kietke. Kiierounast Teopust — npumep B3auMOICUCTBUS UIEH
1 (aKTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3YUEHUS KIETKH.

Krnerka kak unenoctHas »xuBas cucrteMa. OOIIMe NMPU3HAKU KJIETOK: 3aMKHYTas
HapyxHasi memOpana, monekyasl JIHK kak reHernueckuil ammapar, cucTeMa CHUHTe3a
oenka.

Tunsl KIETOK: dyKapuoTUYeCKass W Npokapuothyeckas. OcoOOEHHOCTH CTPOCHHUS
npokapuoThudeckoit kinetku. Knetounas crenka 6akrepuit. CTpoeHre 3yKapHOTUYECKON
KJIeTKA. OCHOBHBIE OTIMYHS PACTUTEIBHOM, )KUBOTHOM U TPUOHOMN KIIETKH.

[loBepXHOCTHBIE CTPYKTYpPBhl KJIETOK — KIETOYHAsl CTEHKa, TJIMKOKAIHUKC,
ux ¢yHkuun. [lnazmatudeckass memOpaHa, €€ cBoiicTBa M (yHKuuu. lluroruasma
u e€¢ opraHouasl. OnHomemOpaHHble opraHouabl kietku: OIIC, anmapat I'onbmxu,
mu30coMbl.  IloyaBTOHOMHBIE  OpPraHOWIbl  KJIETKM: MHUTOXOHJPHUH, IIIACTHABL
[Tpoucxoxnenne MUTOXOHAPUH U TuiacTu. Buael miactua. HememOpaHHbIe OpraHon bl
KJIETKH: pUOOCOMBI, KIETOYHBIH LEHTP, LEHTPUOIU, PECHUYKH, KXI'YTUKU. DyHKIHUU
OpPraHOWJOB KJIETKH. BKiroueHus.

Snpo — peryasTopHblii nHeHTp kieTku. CTpoeHue sapa: sjepHas o0o0JiouKa,
KapuoIuiasma, XpOMaTHH, IPBIILIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KJIETKE.

Jemoncmpayuu:

llopmpemuwr: A. JleBenryk, P. I'yk, T. IlIBanmn, M. Ilneinen, P. Bupxos,
Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K.M. bap.

Juacpammor: «PacnpeneneHne XUMUYECKUX JJIEMEHTOB B HEKHUBOM IIPUPOIEY,
«Pacnpenenenre XuMHUECKUX 3JIEMEHTOB B dKUBOU IPUPOIE».

Tabnuyer u cxemwvi: «llepumoguyeckas TaOIWIa XUMUYECKHUX ODJIEMEHTOBY,
«CtpoeHne MOJEKYJbl BOJb», «buocuHTe3 Oenkay, «CTpoeHHE MOJEKYJbl OeKay,
«Ctpoenue pepmenta», «Hyknennosie kuciotel. JJHK», «Ctpoenune monexynsr ATD,
«CTpoeHHe 3yKapUOTHUYECKOW KIETKH», «CTpOeHHUE >KMBOTHOW KIETKH», «CTpoeHue
pacTUTenbHOM KIEeTKN», «CTpoeHHue MPOKAPUOTUUYECKOW KiIeTKn», «CTpoeHue sapa
KJIETKNY, «YTICBOABI», «JIUIIHIBI.

Obopydoeanue: CBETOBOM MHUKpPOCKON, 00OpyAOBaHUE JUIsi IPOBEACHUS
HaOJIOJICHUM, U3MEPEHUM, HSKCHEPUMEHTOB, MHUKPOIpPENapaThl  PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KIETOK.
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Jlabopamopnoie u npakmuueckue pabomol:

Jlabopartopnas padota Ne 1. «M3yueHne kaTaTUTHYECKOW aKTUBHOCTU ()EPMEHTOB
(Ha mpuMepe amuiIa3bl WK KaTajaasbl)».

Jlaboparopnas paborta Ne 2. «3ydeHue CTpoeHHs KIETOK PACTeHHM, )KUBOTHBIX U
OaxTepuil o] MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMUCAHUE.

Tema 4. ’KusHeneATeIbHOCTh KJIETKHU

OOMeH BemiecTB, WIM MeTaboau3M. AcCUMHIANMUS (TUTACTUYECKUM OOMEH)
U JUCCUMWIALMS (PHEPreTUYeCKU OOMEH) — JBE CTOPOHBI E€IMHOrO Mpolecca
Merabonu3Ma. Pojb 3aKOHOB COXpaHEHHUsSI BEIIECTB M DSHEPrud B TOHUMaHUU
MeTabou3ma.

Tunel oOMeHa BemiecTB: aBTOTpOo(HBIM U TeTepoTpodHblii. Ponb depmeHTOB
B 0OMEHE BEIIECTB U MIPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunte3. CreroBass U TeMHOBas (asbl porocuHTe3a. Peakiuu dorocuHTe3a.
DddexTuBHOCTH hoTOCHHTE3a. 3HAUeHUE (OTOCUHTE3A ISl KU3HU Ha 3emuie. Biusinue
yCJIOBHM cpelbl Ha (POTOCHMHTE3 W CHOCOOBI TOBBIMICHHUS €ro MPOJAYKTUBHOCTH
y KYJIbTYPHBIX PaCTCHUH.

XeMocHuHTe3. XeMOCUHTE3UPYIOe OaKTepru. 3HAUCHUE XeMOCUHTE3a ISl )KU3HU
Ha 3emiie.

OHepretuueckuii o0OMeH B KieTke. PacriemyieHue BEIIECTB, BbIJCIICHUE
U aKKyMYyJUpPOBaHUE SHEPTHH B KJIETKE. DTambl YHEPreTUHYECKOro oomeHa. [nmukonus.
bpoxenune u ero Buabl. KuciopoaHoe OKHCIEHME, WIH KIETOYHOE JIbIXaHUE.
OxucnutensHoe GochopmpoBanue. IPPeKTUBHOCTh SJHEPreTHUECKOTr0 OOMEHa.

Peakniuu matpuuHoro cunHTe3a. ['enernueckas undopmanus u JJHK. Peanuzamus
IreHEeTHYECKOW WH(pOpMaIluu B KIETKe. [eHeTHYecKuid KoJ U €ero CBOMCTBA.
Tpanckpunumst — matpuusblii cuate3 PHK. Tpancnsauus — 6uocunre3 Oenka. DTarmbl
tpaHcsaiuu. KonupoBanne aMmuHOKHCIOT. Posis pubocoM B OnocuHTe3€e Oerka.

Heknerounsle ¢GopMbl JKM3HU — BUPYCHL. McTOpHs OTKpBITHS BUPYCOB
(I.H. WpanoBckuit). OCOOCHHOCTH CTPOCHHUS U JKU3HEHHOTO IMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuii, )KUBOTHBIX M YEJIOBEKA, BBHI3BIBAEMbBIC BHUPYCAMHU.
Bupyc wummynogedunura uenoexka (BUY) — Bo3Oymutens CIIMJla. OOpatHas
TPAHCKPHUIIMS, peBepTa3a u uHTerpasa. [IpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX
3a00JIeBaHU.

Jemoncmpayuu:

Ilopmpemuwr: H.K. Konbuos, /.M. IBanoBckuii, K.A. Tumupszes.

Tabauyvr u cxemvl: «Twumbl mmTaHuESY», «Metabomm3m», «MHUTOXOHIPHUSIY,
«OHepreTnueckuii  oOMen», «Xmopomacty, «®dorocunresy, «Ctpoerue JIHK»,
«CtpoeHne m (QpyHKIMOHHpOBaHHWE TreHay, «CuHTE3 Oenkay», «['eHeTHYeCKud Ko,
«Bupyce», «bakrepuodarm», «Ctpoenume wu xuzHeHHbI 1mkia Bupyca CIIN]la,
0akrepuodaray, «Permmukamus JJHK».

Obopyoosanue: wmonenu-aniukanuu «Yapoenne JIHK wu  Tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHue KIeTku», Moaenb ctpyktypsl JJTHK.
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Tema 5. PasMHOkeHMe U HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB

KierouHblil HuKI, WK )KU3HEHHBIM UK Ki1eTku. MHaTepdaza u muros. IIpoueccsl,
nporekatoue B uHTepdasze. Pernmkanus — peakuuss MatpuuHoro cunresa JIHK.
Crpoenue XxpoMocoM. XpOMOCOMHBIN HA00Op — KapuoTUll. JIUTUIOUIHBINA U TarIOWIHBIN
XpOMOCOMHBIE HaOopbl. Xpomartuabl. lluTonornueckue OCHOBBI Pa3MHOKEHUS W
VHJIMBUYaJIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenne knetkn — Muto3. Craauu mutosa. [Ipoueccsl, Mpoucxoasiue Ha pasHbIX
CTaausIX MUTO3a. buonornyeckuii CMBICI MUTO34.

[IporpamMmmupyemasi THOEINIb KIETKH — alloNTO3.

@dopMbl pa3MHOXKEHHUS OpPraHu3MOB: Oecrojioe W mojoBoe. Buawsl Oecrosoro
Pa3MHOKEHMS:  JICJICHUE  HAJBOE, IIOYKOBAHME OJHO- W  MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BETEeTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE NI CEIEKIIUU.

[TonoBoe pa3MHOKEHHE, €r0 OTIUYHS OT OECIIONOTO.

Meito3. Craguu wMeito3a. Ilponeccel, mnpoucxoAsuiue Ha CTagusix Meno3sa.
[ToBenenue xpomocom B Mmenose. KpoccuHroep. buonornyeckuii CMbICI U 3HAYEHHUE
Meio3a.

I'amerorenes — mporecc 0Opa3oBaHMs TOJOBBIX KJIETOK y KUBOTHBIX. [losioBbIe
JKeJe3bl: CEMEHHUKH U siMYHUKU. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX KIJIETOK — T'aMeT
(ciepmaro3ouns, SUIEKIETKAa) — criepMaTroreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHUS
ANIEKIETOK U criepMaTto3onaoB. OmionorBopenue. [lapreHorenes.

WuauBuayanbHoe  pa3BuTHe  (OHTOreHe3).  OMOpPHOHAIbHOE  pa3BUTHE
(omOpuorene3). Otanmbl 3MOPUOHATBHOTO PA3BUTHUA y TIO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, racTpyssus, OpraHoOTeHe3. [TocTamOpuoHanbHOE pa3BUTHE.

Tunsl MOCTIMOPHOHAIBHOTO PAa3BHUTH: MPSIMOE, HEMpsiMoe (JTUYMHOYHOE). BnusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (AKTOpPHI, CIIOCOOHBIE BBHI3BIBATH BPOKIAEHHBIC
YpOJICTBA.

Poct u pa3Butne pacteHuil. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH,
CTaJluH PA3BUTHSL.

Jemoncmpayuu:

Tabnuysr u  cxemvi: «DOpMBI  pa3MHOKEHHUS OpPraHU3MOBY», «J[BoifHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX PACTCHUN», «BereraTuBHOE pa3MHOXEHUE PACTECHUID,
«/lenenue kietkn 6aktepuii», « CTPOCHHE MOJOBBIX KIIETOK», «CTpOSHHUE XPOMOCOMBD»,
«Kitetounbiid mukny, «Pemnmukanus [JHK», «Mutosy, «Meio3», «lIpsimoe n Henpsamoe
pazButuey», «l'ameToreHe3 y MIIEKOMMUTAIONIMX W 4YeJoBeKa», «OCHOBHBIC CTaguu
OHTOTCHE3a».

Obopyodosanue: MHKPOCKOII, MUKPOMpPENapaThl «CnepMaTo3ou bl
MJICKOMUTAIOIIETOY, <«SIMIeKIeTka MIIeKonuTaromeroy, «KapuokuHe3 B KIETKax
KOpelIKa JIyKa», MarHuTHas Mojelb-anmmuiukanus «Jlenenune knerkn», monens JHK,
Mojienb MeTadazHol XPOMOCOMBI.
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Jlabopamopnoie u npakmuueckue pabomol:

Jlaboparopnas pabota Ne 3. «HaGnronenne Muto3a B KJIETKaxX KOHUMKA KOpeElIKa
JyKa Ha TOTOBBIX MUKPOTIpEIIapaTax.

Jlaboparopnas pabota Ne 4. «M3yueHue CTpOCHHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOTIperapaTax.

Tema 6. HacieACTBEHHOCTh U H3MEHYNBOCTH OPraHU3MOB

[Ipenmer u 3amaun reHetuku. Mctopus pasBuTvs TeHETUKU. Poisib muTOIOrum
1 SMOPHUOJIOTUU B CTAHOBJICHUM T€HETHKU. BKJag pocCHICKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE T'€HETUKU. METOJIbl TeHEeTUKU (THOPUI0NIOTHYECKUM, IUTOTCHETUUECKUN,
MOJICKYJISIpHO-TeHEeTUUeCKuii). (OCHOBHBIC TE€HETHYECKHEe TOHATHS. [ eHeTudeckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaXx CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIE€IOBaHUA TMPU3HAKOB, YyCTaHOBIEHHbIE ['. Menuaenem.
MonorubpuHoe ckpemuBaHue. 3aK0H €IMHO-00pa3usi THOPUJIOB MEPBOTO MOKOJICHUS.
[TpaBuino 1OMUHUPOBAaHUS. 3aKOH PacUICIUICHUs MPU3HAKOB. ['UMoTe3a YMCTOTH raMeT.
[TonHOE U HEMOJIHOE JOMUHHUPOBAHUE.

JlurnOpuaHOe CKpeliMBaHue. 3aKOH HE3aBUCHUMOTO HACJEAOBAaHUS MPU3HAKOB.
[{uToreHeTnueckue OCHOBBI ~ JUTHOPUIHOTO  CKpCIIMBAHUA.  AHAIU3UPYIOIIEe
cKpemuBanue. Mcrnosib30BaHUWE AHAIM3UPYIONIETO CKPELIUBAHUS ISl OMpPEACJICHUs
TeHOTHIIa 0CO0OM.

CueruieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo cCIreNjIeHHOMY
HaclieI0BaHuIO TeHOB. HapyllieHue cuienyieHusi TEHOB B pe3YJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOPHSI HACTEICTBEHHOCTH. | €eHEeTHUECKHE KapThl.

I'enetnika mona. XpoMOCOMHOE ompeaefeHue mnosia. AYyTOCOMBI U TIOJOBBIC
XpoMocoMBbI. ['oMoraMeTHbI€ U TeTEpOoraMeTHbIE OpraHu3Mbl. HacieoBanue npu3HaKkos,
CIICTIJICHHBIX C ITOJIOM.

H3meHunBOCTh. BHABI N3MEHUMBOCTH: HEHACIICACTBEHHAS M HAcJIeICTBEHHAs. Poib
cpeabl B HEHACJICACTBEHHOW HM3MEHUYMBOCTH. XapaKTEPUCTHKA MOJUGPUKAITMOHHOMN
W3MEHUMBOCTHA. BapuanuoHHBIM psii W BapuauuoHHas KpuBas. Hopma peaknuun
npusHaka. KoinuecTBeHHBIE M KaueCTBEHHBIE MPU3HAKKU U UX HOpMa peakiuu. CBoONCTBa
MOIU(DUKAITMOHHOW H3MEHUHUBOCTH.

HacnencrBennas, wuiaM TIEeHOTHIIMYECKas, M3MCHUYMBOCTh. KoMOWHaTHBHAS
M3MEHYMUBOCTh. Mel03 U MOJI0OBOM MPOIecC — OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH.
MyTtanmonHass W3MEHYMBOCTh. Kiaccmudmukanus MyTtarnuii: TeHHBIE, XPOMOCOMHBIC,
reHoMHble. Yacrota ¥ nOpuuuMHbl MyTanui. Myrtarennsie  (akTtopbl. 3aKoOH
TOMOJIOTHYECKHX PSIZIOB B HacaeACTBeHHOM n3menunBoct H.W. BaBuiosa.

BuesinepHas HacineCTBEHHOCTh U U3MEHYHUBOCT.

I'enetnka denoBeka. Kapuorumn dyenoBexka. OCHOBHBIE METObI TEHETHKU YEJIOBEKA:
TE€HEAIOTHYECKUN, OJIM3HEIOBBIM, ITMTOTEHETHYCCKUH, OMOXUMHUYECKHUIN, MOJIEKYJIIPHO-
TeHETUYCCKH. CoBpeMeHHOE ONpeJIeIICHUE TeHOTHIIA: MMOJTHOT€HOMHOE
CEKBECHHUPOBAHWE, TCHOTUIIMPOBAHME, B TOM uHciae ¢ mnomomblo [IIP-ananu3a.
HacnencrBenHble 3a001€BaHus YSIOBEKA: T€HHEBIE 00J1€3HU, 00JIE€3HU C HACIEACTBEHHOU
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IIPEIPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE Oosie3HH. ComMaTHYeCKue U TI'e€HEpaTUBHBIC
myTauu. CTBOJIOBBIE KJIETKU. [IpuMHIMIBI 340poBOro o0Opasza >KM3HU, AUArHOCTHKH,
NpopUIAKTUKA W JIEYEHUs] TEeHEeTHYeCKHX Oosie3Hel. Meauko-reHeTHUecKoe
KOHCYJIbTUPOBaHUE. 3HaYECHUE MEAUIIMHCKON T'€HETUKH B MPEAOTBPALIEHUU U JICYCHUU
TeHETUYECKUX 3a00JIEBaHUN YETIOBEKA.

Jemoncmpayuu:

llopmpemwvr: I'. Mennens, T. Mopran, I'. ge ®pusz, C.C. UYerBepuKOB,
H.B. Tumodees-Pecosckuii, H.I1. BaBunos.

Tabauyvr u cxemovl. «MOHOTHOPUIHOE CKpPEIIMBAHWE M €r0 ITUTOTCHETHYECKas
OCHOBa», «3aKOH pACIICIUIEHUS U €ro IUTOI€HETHYECKass OCHOBA», «3aKOH YUCTOTHI
ramer», «Jlurubpuanoe ckpeniuBanuey, «lluTonornyeckue OCHOBBI JUTHOPHUIHOTO
CKpemuBaHus», «Meno3», «B3zauMonencTBue ajUIeNbHBIX TEHOBY», «l'eHeTnueckue
KapThl PAaCTEHUW, J>XMBOTHBIX M 4YeJOBeKa», «l'eHeThka moja», «3aKOHOMEPHOCTHU
HacJIeI0BaHus, CIEIJIEHHOTO C MOJIOM», «KapruoTUmbl yeloBeKa U KUBOTHBIX)», «BUAbI
U3MEHYMBOCTHY», «MoaudukanMoHHas W3MEHYMBOCTh», «HacnemoBanne pesyc-
dakTopay, «['eHeTuka rpyIi Kpopu», «MyTallnoOHHAs ©3MEHUUBOCTH.

Obopyoosanue:  Mouenu-ammmkanuun — «MoHOTHOpUIHOE CKpEIIMBaHUEY,
«Henonmnoe  momuHupoBanue», «Jlurubpumnoe  ckpemmBanue»,  «llepexpéct
XpOMOCOM», MHKPOCKOIN M MHKpompenapatr «Jpozodwray (HopMa, myTaruu ¢GOpMBI
KPBUIbEB U OKpPACKH Tea), repoapuii «I opox moCeBHON».

Jlabopamopnusie u npakmuueckue padomol:

JlaGoparopnas paGora Ne 5. «UM3yueHue pe3ynbTaToB MOHOTHOPUAHOIO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas pabGota Ne 6. «M3yyeHue MoamUKaIMOHHON W3MEHYHUBOCTH,
MIOCTPOCHUE BAPUALIMOHHOIO PSAJIa U BAPUALIMOHHOW KPUBOW.

JlaGopatopHast pab6ora Ne 7. «AHanmu3 MyTaluil y Apo30Quibl Ha TOTOBBIX
MUKpOIIpenaparax.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE U aHATTU3 POJIOCIIOBHBIX YEITOBEKA.

Tema 7. Cesiekuiusi opranu3moB. OCHOBBI OMOTEXHOJIOTHH

Cenekuus Kak HayKa ¥ Ipoliecc. 3apoxIEHUE CENICKIUU U TOMECTUKALIMS. Y YeHUE
H.W. BaBuioBa o 1eHTpax MPOUCXOXKACHUS U MHOT0O00pa3usi KyJIbTYPHBIX PACTECHUH.
LleHTpbl IPOUCXOKACHUS TIOMAIIHUX KUBOTHBIX. COPT, MOpPOA, IITAMM.

CoBpeMeHHBbIE METOJbl CeleKIuUu. MaccoBblii M HWHIWBHUIYAJbHBIA OTOOPBI
B CEJEKIMH pacTeHuid u KUBOTHBIX. OueHka »3KcTepbepa. bin3kopoacTBeHHOE
ckpemmBanue — HHOpuAUHT. Yncras muana. CKpelmyBaHue YUCTHIX JIMHUNA. ['eTepo3uc,
unu tudpuaHas cwia. HepoacTBeHHOe cCKpemuBaHue — ayTOpuauHr. OTtmanéHHas
rubpuauzanus U e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 W MOJy4YeHHUe MOJTUTUIONIOB.
JIoCTXKEHUS CEIEKIIMU PACTEHUH, dKUBOTHBIX © MUKPOOPTraHU3MOB.

buotexHonorus kak orpaciib IpOU3BOACTBA. | €HHast MHKEHEPUS. DTallbl CO3/1aHUs
pekomOunantHoit JIHK wu TpaHcrennoix opranu3zMoB. Kiietounas uH»eHepusl.
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Kierouneie KynpTypsl. MHKpOKIOHAIBHOE pa3MHOKEHHE pacteHui. KnoHupoBanue
BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OJKOJOTHYECKHE
u aTHdeckue npoodseMsl. MO — reHeTHuecKl MOIU(DUIIMPOBAHHBIE OPTAHU3MBI.

Jemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, N1.B. Muuypun, I'./l. Kapneuenko, M.®. I1BaHOB.

Tabauywvt u cxemwvi: kKapta «LIeHTPBI MPOUCXOXKICHHUS 1 MHOTOOOPa3Hs KyJIbTYPHBIX
pactenuit», «llopoabl nOMamIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX paCTCHUN»,
«OTnanéunas rudbpunuzanus», «Padotel akagemrka M.®. UBanoBay, «[lonummonausy,
«O0bekThl  OmoTexHosoruu»,  «KierouHble  KyJIbTyphl U KIOHHUPOBAHUE,
«KoHcTpynpoBaHue U EPEHOC T€HOB, XPOMOCOMY.

Obopyoosanue: MyNsIKU TUIOJIOB U KOPHETUIOJOB JAUKUX (OPM U KYJIbTYPHBIX
COpTOB pacTeHuii, repoapuit «CeabCKOX03SIUCTBEHHBIC PACTCHUS».

Jlabopamopnbsie u npakmuueckue padomul:

Okckypeus «OCHOBHBIE METOBI U TOCTHKEHUS CEJIEKIIMN PACTEHUN U >KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIMIO, IJIEMEHHYIO0 (epMy, COPTOUCIIBITATENIbHBIN Y4YacTOK,
B TEIUIMYHOE XO3SIICTBO, Ta00PATOPHIO arpOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBonrounoHHAs OHMOIOTUS

[TpeanochUIKM BO3HUKHOBEHHUSI SBOJIOLMOHHON TEOPHH. DBOJIFOLUOHHAS TEOPUS U
e€ MecTo B Ouosioruu. BiusiHue 3BOTIOLMOHHON TEOpUN HA PA3BUTHE OUOJIOTUH U IPYTUX
HayK.

CeugerenscTtBa  3BoJoLMU.  [laneoHTonmornueckue:  MOCIENOBATEIBHOCTD
MOSIBJICHUSI BUJOB B  TAJICOHTOJIOTHUECKOW  JIETOMHMCH, TMEpPeXOaHbie  (OPMBI.
buoreorpadudeckue: cxoacTBo u paznuure GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W  pa3ivuus HMOPHUOHOB pa3HBIX BHUJOB
NO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKUE:  TOMOJIOTUYHBIC,  AHAJOTHYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MONEKYISIPHO-OMOXMMHYECKHE: CXOJICTBO
MEXaHU3MOB HACIIEJICTBEHHOCTH W OCHOBHBIX METa0ONMMYECKUX TMyTed y Bcex
OpraHU3MOB.

OpomonmonHas teopust Y. Japeuna. [Ipeanoceuiku BO3BHUKHOBEHUS TapBUHU3MA.
JIBrKymiue CHiibl 3BOJIOUMM BHUIOB 10 JlapBuHy (M30BITOYHOE pPa3MHOMXKEHHE
IpU  OrPAaHUYEHHOCTH  PECypCcoOB,  HeompeaenéHHas  M3MEHYMBOCTh, OOphOa
3a CyIIECTBOBAaHUE, €CTECTBEHHBIM OTOOD).

Cunretnyeckast Teopus 3Bositonnu (CTI) u €€ OCHOBHBIE MTOJIOKEHHUS.

MukposBomonus. [Tonynsiius kak e1TMHUIA BUIa U SBOJIOLINH.

JBrxymue cuitbl ((hakToOphl) SBOIOIMK BUOB B IIpUpoe. MyTallmoOHHBIN TIPOIece
1 KOMOMHATUBHASI U3MEHUYUBOCTD. [lonynsiinonHbie BOIHBI U Apeiid renoB. N3omsuus u
MHUTpanusl.

EcTtectBennblil 0TOOp — HanpaBIsOMIMA GakTop 3BoaoUrN. DOPMBI €CTECTBEHHOTO
otbopa.
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[IprcnocoOneHHOCTh  OpPraHM3MOB  Kak  pe3yiapTaT dBodtouuu. [Ipumepsl
MPUCIOCOOJIEHUI Y OpraHu3MoB. ApoMop(03bl U UANO-adaNTAL|H.

Bun u Bunoo6pazoBanue. Kpurepun Buaa. OcHOBHbIE (OPMBI BUJO0OPA30BAHUA:
reorpa(uyeckoe, IKOJIOTNIECKOE.

Maxkpo3Bostronus. @®opmMbl  3BoJOLMU:  (UIETHYECKAs,  JUBEPreHTHas,
KOHBEpreHTHasl, apayenbHas. HeoOpaTuMocTh 3BOIOIMH.

[IpoucxoxaeHue OT HECHELUAIM3UPOBAHHBIX MpenkoB. [Iporpeccupyronias
crienuanu3anus. AanTuBHAs paanalys.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunneit, XK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap,
3. I'ekkensb, @. Mromnep, A.H. CeBepiios.

Tabauywvl u cxemwvl: «Pa3BUTHE OPraHUYECKOr0 MUpa Ha 3emiie», «3apoJbIIIu
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «Dopmbl O0OpPHOBI 3a CYIIECTBOBAHHEY,
«EctecTBeHHbIN 0TOOP», «MHOr0o0o0pa3ue CopToB pacTeHui», «MHOTO0Opa3ue mopo
KUBOTHBIX», «llomynmsuun», «MyTalluOHHAsE HW3MEHYUBOCTHY, «APOMOP(O3bD»,
«nunoananramuny, «O0mas aereHepaius», «JBwkyiue cuibl 3Bomonuny, «Kapra-
cxema wMapmpyta myremectsus Y. JlapBunHay, «boppba 3a CyllecTBOBaHUEY,
«IIprcmoco6IeHHOCTh OPraHu3MOBY, «["eorpaduueckoe BUJ1000pa30BaHUE,
«IKOJIOTUYECKOE BHUI000pa30BaHUE.

Obopyodosanue: KOJJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKpacKu, HaOOp
IJIOJIOB U CeMSH, KoJuieKus «lIpuMepsl 3alMTHBIX TPUCTIOCOOJEHUM Y KHBOTHBIXY,
moaenb «OCHOBHBIC HaIpaBICHUS DSBOJIONUN», O00BEMHas wMonenb «CTpoeHue
TOJIOBHOTO MO3Tra MO3BOHOYHBIX).

buoreorpaduyeckas kapta Mmupa, KouieKuus «OopMbl COXPaHHOCTH HCKOIIAeMbIX
KUBOTHBIX M pacTeHUi», Mojenb amnmukanus «llepekpécTt XpomMocom», BIIaKHbBIC
npemnapatbl  «Pa3Butue Hacekomoro», «Pa3BUTHE JISATYIIKW», MHUKpOIpenapar
«/Ipo3oduia» (Hopma, MyTaruu (HOPMbI KPBUIbEB U OKPACKH TEJIA).

Jlabopamophusie u npakmuyeckue padomul:

JlabopatopHast pabota Ne 1. «CpaBHeHHE BHUAOB MO MOPQPOIOTUYECKOMY
KPUTEPHION.

JlaGoparoprass pabora Ne 2. «OmnmcaHue NPUCITOCOOJICHHOCTH OpraHu3Ma
1 € OTHOCUTEHHOTO XapaKkTepay.

Tema 2. Bo3HNKHOBeHHE M Pa3BUTHE KM3HU HA 3emuie

JloHay4yHblE TIPEACTaBIEHUS O 3apOXKIACHUM JKU3HM. HayuHbple ruUnoress
BO3HUKHOBEHUS JKU3HU HA 3emiie: aOMOreHe3 U maHcrepMus. XuMUUYecKasi SBOJIOLUSI.
AOUMOTEeHHBII CHHTE3 OPTraHNYECKUX BEIECTB U3 HEOPTaHUYECKUX. DKCTIEPUMEHTAIILHOE
MOJATBEPXKJICHUE XUMHUYECKOW »dBosronuu. HauyanpHble dTanbl  OMOJOTHYECKON
spomonnu. l'mnoresa PHK-mupa. ®dopmupoBaHue MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEeHHE NpoTOKieTKU. IlepBpie knetkn m ux s3Bomonus. dopmupoBaHue
OCHOBHBIX I'PYTII )KHUBBIX OPraHU3MOB.
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Pazeutne xwu3Hm Ha 3emsie mo spaMm u nepuonam. Karapxeil. Apxeickas
U ipoTepo3oiickas 3psl. [Taneo3oiickas spa u €€ nepuoabl: KeMOPUNCKUA, OPJJIOBUKCKUH,
CUJIyPUNCKUH, TE€BOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKUU.

Me3so30iickas 3pa U €€ epUuoIbl: TPUACOBBIN, FOPCKUN, METIOBOM.

Kaiino3zoiickas 3pa u €€ nepuoabl: NajJeoreHOBbIN, HEOT€HOBBIN, AaHTPOMOT€HOBBIM.

XapakTepucThKa KIMMAaTa M TEOJOTMYECKUX MporeccoB. (OCHOBHBIE 3Taribl
HBOJIIOIIUHU PACTUTEIBHOTO U KUBOTHOIO MHpa. ApoMOp(03bl y pACTEHUHN U KUBOTHBIX.
IlosiBieHME, pacuBET U BBIMUPAHUE TPYIII JKUBBIX OPraHU3MOB.

Cuctema OpraHMYeCcKOro MHpa Kak OTpakeHue HBOMOUMH. (OCHOBHBIE
CUCTEMATHYECKHE TPYIIbI OPTaHU3MOB.

OBOJOIMS  YeNOBEKAa. AHTpOIIOJOrMs Kak Hayka. Pa3BuTue mpeacTaBiIeHUR
O MPOUCXOKICHUH YesloBeKa. MeToapl n3ydeHus: anTponoresesa. CxocTBa u pazaudus
YEJI0BEKA U )KUBOTHBIX. CUCTEMAaTUUYECKOE TOJIOKEHUE YETOBEKA.

JBuxyiue cuibl (hakTopsl) aHTpornoreHe3a. HacnenctBeHHass U3MEHYHBOCTH U
€CTeCTBEHHBIM 0oTOOp. OOIIecTBeHHBIH 00pa3 KU3HU, U3TOTOBIEHUE OpPYAHM Tpyja,
MBIIICHUE, PEYb.

OCHOBHBIE CTaAMM WU BETBU SBOJIOIMU YEJIOBEKAa: ABCTPAIONHUTEKH, YemoBek
ymenbii, Yenosek npsaMoxonsdinii, YenoBek HeaHAEpTanbCKUK, UYeIOBEK pa3yMHBIN.
Haxonku uMckomaeMbIX OCTaTKOB, BPEMsI CYIECTBOBaHUS, 00JIaCTh PaclpOCTPAHEHUS,
00BEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHsL.

Yenoseueckue packl. OCHOBHBIE OOJbIINME pachkl: €BponeouHas (eBpasuiickas),
HErpo-aBCTPAJIOUIHAs (9KBAaTOpHAJIbHAs), MOHIOJOMAHAs (A3MAaTCKO-aMEepUKaHCKas).
YepTsl MPHUCIIOCOONIEHHOCTH MpPEACTaBUTENECH UEJIOBEUECKUX pac K  YCIOBUSAM
cymiectBoBaHMs. EnMHCTBO yenmoBeyeckux pac. Kpurnka pacusma.

Jemoncmpayuu:

llopmpemui: @. Penu, JI. [lactep, A.W. Onapun, C. Mumiep, I'. FOpu, Y. JapBuH.

Tabauyvr u cxemovl: «Bo3HukHOBeHHe CoJIHEUHOW cHUCTeMbl», «Pa3Burthe
opraHuyeckoro  mupa»,  «PactutenpHas ~— KieTtka», <«OKHBOTHas  KJIETKay,
«IIpokapuotuyeckas kieTka», «CoBpeMEHHasi CHCTEMa OpPraHUYECKOrOo MHPay,
«CpaBHEHUE aHATOMUYECKHUX YePT CTPOCHUSI YETIOBEKA U YEIOBEKOOOPA3HBIX 00E3bIHY,
«OCHOBHBIE MECTa MAJCOHTOJOTMUYECKUX HAXOJIOK MPEJKOB COBPEMEHHOTO YEIIOBEKA,
«/peBnenmue srogm», «/peBHue mromaw», «llepBble  COBpeMEHHBIE  JIFOAW»,
«YenoBeueckue pach».

Obopyoosanue: mynsoxku «lIponcxoxaenne demoBeka» (OIOCTHI aBCTPATOMUTEKA,
MUTEKaHTpONa, HeaHAEepTablla, KPOMAHbOHIIA), CIICTIKA WM H300paKEHHS] KaMEHHBIX
opynuii  TEepBOOBITHOTO  4YeloBeKa  (KaMHHU-YOMNTEpBl,  pyoOmsa,  ckpebia),
reoXpoHoJioruyeckass Tabnuua, Kouiekuusa «DopMbl COXPaHHOCTH HMCKOMAEeMbIX
KUBOTHBIX M PACTEHUIN».

Jlabopamopnule u npakmuyueckue padoomoi:
[Ipaktuueckass pabora Ne 1. «l3yueHue HCKOMaeMbIX OCTATKOB pPACTCHUU
Y KUBOTHBIX B KOJUICKIIHSIX).
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DKCKypcHst «DBOJIONKUS OPraHMYECKOTO MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN
WM KpaeBeAUYECKUI My3eil).

Tema 3. Opranu3msl U OKpy:KaIas cpeaa

DKoJjorusi Kak Hayka. 3ajayd U pasliefbl 3KOJIOTMH. METOoJbl 3KOJIOTHYECKUX
UCCJIEeI0BaHUN. DKOJIOTUUECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAsA, IOYBEHHAas,
BHYTPUOPTaHU3MEHHAsI.

Okonornyeckue  ¢akropel.  Knaccupukamuss — 3KOJOrMYECKHX  (PaKTOPOB:
abuotuyeckue, OMOTUYECKUE U aHTPONOreHHble. [leficTBUe AKONIOrHYecKux (pakTopoB
Ha OPraHU3MBlI.

AbGuotnueckne (QakTopbl: CBET, TeMIEpaTypa, BIAKHOCTh. DOTONEPHOIU3M.
[IpucnocoGnennst opraHu3MOB K JEHCTBUIO a0MOTUYECKUX (aKkTopoB. buonorudeckue
PUTMBL.

buotnyeckue ¢akropsl. Buasl OMOTHYECKMX B3aUMOACHCTBUN: KOHKYPEHIIMS,
XMIIHUYECTBO, cuUMOMO3 u ero ¢Gopmbl. [lapasutusm, Koomepainus, MyTyalu3M,
KOMMEHCaIu3M (KBapTHUPAHCTBO, HaXJeOHUYECTBO). AMeEHcanu3M, HEUTpaIu3M.
3HaueHne OMOTMYECKUMX B3aUMOJCHCTBUI /U1 CYIIECTBOBAaHUS  OPraHU3MOB
B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XapaKTePUCTUKU NOMyIsIMi. OCHOBHBIE MOKA3aTeNIN MOIMYJISIIIUU:
YHUCJIEHHOCTh, TUIOTHOCTh, POKIa€MOCTh, CMEPTHOCTb, MPUPOCT, MUTpanus. JuHaMuka
YHUCJICHHOCTH TOMYJISIIIUU U €€ PeryJIsiusl.

Jemoncmpayuu:

TIlopmpemuwi: A. I'ymboabat, K.®. Pynbe, O. ['ekkens.

Tabnuyvr u cxemwr: xapta «llpuponnsie 30HBI 3emnu», «Cpeasl oOWUTaHUA
opraHu3mMoBy»,  «®ortonepuonusm», «llomynsuun», «3aKOHOMEPHOCTH  poOCTa
YHUCIICHHOCTH NOMYJSAIUU HHGY30puu-Tyhenbkny, «[lumessie nemnmy.

Jlabopamopnusie u npakmuyeckue padomul:

Jlabopatopnas pabota Ne 3. «Mopdomoruueckue OCOOCHHOCTH PACTCHUMN
W3 pa3HbIX MECT OOUTAHUS .

Jlabopatopnast pabora Ne 4. «BnusHue cBeta Ha POCT M PAa3BUTHE UYEPEHKOB
KOJIEyCa».

[Tpaktuueckas pabora No 2. «IloAc4€T MIOTHOCTH MOMYNAIMI Pa3HBIX BHUIOB
pacTeHUN».

Tema 4. Coo0urecTBa ¥ 3K0JI0rHYECKHE CHCTEMBI
CoobmiectBO opranu3mMoB — OuoneHo3. CTpyKTypsl OuOIlEHO3a: BHAOBas,
MpocTpaHCTBeHHAs1, Tpoduueckas (mumeBas). Buasl-nomuHanTe. CBsizu B OHOIIEHO3E.
Dkonoruyeckue cucremsl (3xocuctemsl). [IoHsTHE 00 SKOCHCTEME M OMOTEOLIEHO3E.
DYHKITMOHAIbHBIE KOMITOHEHTHI SKOCUCTEMBI: TIPOYIICHTHI, KOHCYMEHTBI, PEIYIIEHTHI.
KpyroBopot BemiecTs 1 MOTOK 3HEPTrUu B 3Kocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. [Iuiiessie 1ienu u cetu. OCHOBHBIE TOKA3aTEIN IKOCUCTEMbI: OroMacca,
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OPOAYKUHUSA. OKOJOTMYECKUE MHUPAMUJbl: TPOAYKUUH, YHUCICHHOCTH, OHOMACCHI.
CBoliCcTBa 3KOCUCTEM: YCTOMUMBOCTD, CAMOPETryJIALUsl, pa3BuThe. CyKueccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCHUCTEMa XBOIHOTO
WM IIAPOKOJIMCTBEHHOIO Jieca.

AHTpPONIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOoskocucTeMBI.
buonoruyeckoe u X0351iICTBEHHOE 3HAUEHHE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpaszue kak (¢daktop ycrohuumBocTH dKocucteM. CoxpaHeHHE
OMOJIOrMYECKOTO Pa3HOOOpa3us Ha 3emiie.

VYuenue B.W. Bepuaackoro o 6uocdepe. ['panutibl, coctaB u cTpykTypa ouocdepsi.
XKupoe BemectBo u ero ¢Qynkuuu. OcoOeHHOCTH Ouocdepbl Kak ria00aabHOM
IKOCHUCTEMBI. /[[MHaMu4eckoe paBHOBECHE U 0OpaTHas CBA3b B Ouocdepe.

KpyroBopoTs! BelecTB U OMOre0OXMMHUUECKHUE IUKIIbI QJIEMEHTOB (yIiiepoja, a30Ta).
3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBO B Ouochepe 3eMiu. AHTPONOTeHHBbIC W3MEHEHHs B Ouocdepe.
['mo6aibHbIE SKOJOTUYECKUE MPOOIIEMBI.

CocymecTBoBaHM€e TpUPOABI U yenoBeuecTBa. CoxpaHeHue 6ropazHooOpasus Kak
OCHOBa ycToM4uMBOCTH Ouocdepbl. OCHOBA PAIMOHAIBLHOTO YIPABICHUS MPUPOIHBIMU
pecypcaMu U uUX UCToib30BaHue. JlocTikeHrs OMOJIOTHH U OXpaHa IPUPOJIBI.

Jemoncmpayuu:

Ilopmpemuwr: A.JIx. Tencnu, B.H. Cykaués, B.U. Bepnaackwuii.

Tabnuysr u cxemwl: «llumeBble Lenu», «bUOLIEHO3: COCTaB M CTPYKTYpay,
«IIpuponubie coolOmiectBa», «llenmn mnuTaHus», «OKOJOTUYECKAss MUPAMHIAN,
«buocdepa u uenoBek», «IKocHCTEMa UIUPOKOIUCTBEHHOTO Jiecay, «IKocHCTeMa
XBOMHOTO Jecay, «bruoueHo3 BogoéMay», «ArponeHos3», «lIpuMepHble aHTPONOTE€HHbIE
BO3JCUCTBUSA Ha IIpUpoay», «BakHeWIIMe HWCTOYHUKHA 3arpsi3HEHUS BO3AyXa |
IPYHTOBBIX BoaA», «llouBa — BakHelmas coctaBistomas Ouochepnr», «DakTops
nerpanamnuu mouBy, «llapHukoBelit 3pdexT», «DakTopsl paaAuOaAKTUBHOTO 3arpsA3HEHUS
ouochepr», «Obmas cTpykTypa 6uocheps», «Pacnpoctpanenue xxu3nu B ouocheper,
«O30HOBBIN 3kpaH Ouocheprr», «Kpyrosopot yriaepoga B 6uochepe», «Kpyrosopor
a30Ta B IPUPOAE».

OOGopynoBanue: MoJenb-anIuMKanus «Tunudabie  OWOIEHO3BI», TepOapwHii
«PactutenpHple cOOOIIECTBa», KoJuleKuuu «buorieHos», «Bpemurenun BakHEHITHX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», repOdapuu M KOJUIEKIMH PACTEHUNW U KUBOTHBIX,
MpUHAJJIEKAIIME K Pa3sHbIM SKOJIOTMYECKUM rpynmnaM oJHoro Buaa, KpacHas kHura
Poccwuiickoit @enepanuu, n300pakeHUS OXPAHSIEMBIX BUOB PACTEHUN U KUBOTHBIX.
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IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
1O BUOJIOI'MX HA YPOBHE CPEJHET'O OBLIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO ycranaBauBalOTCs TpeOOBAHUS K pe3yjibTaTaM OCBOEHUS
oOydJarolmuMHCsT  MPOrpaMM  CpeIHero  o0mero oOpa3oBaHUs:  JIMYHOCTHBIM,
METanpeMETHBIM U MPEAMETHBIM.

JIMUHOCTHBLIE PE3YJIBTATHBI

B cTpykType JHMYHOCTHBIX PE3YyJbTaTOB OCBOCHUS TIpeaMeTra «buomorus»
BBIZICJICHBI CJICAYIOIIME COCTABJISIONIME: OCO3HAHHE OOYYaIIIMMUCS POCCUMCKON
rpaXJaHCKOM HMIAEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIpeIeICHUI0, HATMYKEe MOTHUBAIIMU K 00y4eHHIO0 OMOJIOTHUH, TIeICHATIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIEHUN JUYHOCTH HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAIULMK  pa3BUTHUA  OHOJIOTHYECKOTO  3HAHUSA, TOTOBHOCTH
U CITIOCOOHOCTh 00YYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMM YCTAHOBKaMHU, MNPUCYIIUMH CHCTEME OHOJIOTHYECKOTrO 00pa3oBaHMs,
HaJIU4Me HKOJIOTUYECKOTO IPABOCO3HAHUSA, CIOCOOHOCTH CTaBUTh 1€ U CTPOUTH
YKU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOEHMsS Tmpenmera «buonorus» mocturarorcs
B CIMHCTBE Y4YeOHOM W  BOCIHUTATEJBHOM  JACATEILHOCTH B  COOTBETCTBHU
C TPaJUIIMOHHBIMU POCCUHUCKUMH COIMOKYJbTYPHBIMH, UCTOPUUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMH, TPUHATHIMH B OOIIECTBE IpaBWJIAMH MW HOPMaMH
MOBEJICHUS W  CIOCOOCTBYIOT TIpollecCaM CaMOIIO3HAHMS, CaMOBOCIMTAHHUS W
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH MO3UIIMU JIMYHOCTH, MATPUOTH3MA, YBAKCHUS
K 3aKOHY W MPaBOIOPSIKY, YEJIOBEKY TpyJa M CTaplieMy IOKOJEHUIO, B3aUMHOTO
YBaXEHUS, OCpPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICAWI0O W TPAJAHIUSAM
MHOTOHAIlMOHAIBHOTO Hapoaa Pocculickoii denepamuu, NpUPOAE U OKPYKarOIIEH
cpene.

JIndHOCTHBIE pe3yNabTaThl OCBOCHMsS ydeOHOro mpenmera «buomorus» mgOMKHBI
OoTpakaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYyYalONIUXCS  PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKM BHYTpPEHHEH TO3WIMEH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX
OpHEHTAIU, TO3UTUBHBIX BHYTPEHHUX yOEKIEHUH, COOTBETCTBYIONIUX TPAAUIIMOHHBIM
LIEHHOCTAM POCCHMCKOro OONIECTBA, pACUIMPEHUE >KU3HEHHOTO OIbITa U OIMbITA
JNEATENBHOCTA B IIPOLIECCE peaau3alldi OCHOBHBIX HANpPaBJICHUN BOCHUTATEIIbHOU
NEATENBHOCTH, B TOM YHCJIE B YACTHU:

1) rpaxaaHCKOro BOCIUTAHMSA:

c(hOPMHUPOBAHHOCTh TPANKTAHCKON TMO3ZUIMU OOYdYaIOMIEroCcsl KaK aKTUBHOTO
Y OTBETCTBEHHOTO WI€HAa POCCUMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEW, YBa)XKCHHE 3aKOHA
U TIPaBOIOPSIIKA;
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TOTOBHOCTh K COBMECTHON TBOPYECKOW MEATEIIbHOCTH MNPU CO3JaHUU YUYEOHBIX
MPOEKTOB, PEIICHNN YUY€OHBIX M MO3HABATEIbHBIX 3a7a4, BHIMOJIHEHUH OUOJIOTUYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNISITh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YMCHHE YUYWTHIBATH B CBOMX JICHCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOACH C pPa3HBIMU YOEKICHUSMHU, KYJIbTYPHBIMHU IIEHHOCTSIMHU U
COILIMAJIBHBIM ITOJIOKECHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIIECCE COBMECTHOI'O BBHITIOJTHEHUSI yUEOHBIX,
MO3HABATEJILHBIX U HUCCIIEIOBATEIbCKUX 3aJ1au, YBAKUTEILHOTO OTHOIICHUS! K MHEHUIO
OTIMOHEHTOB TIPH OOCYXKJECHUU CIIOPHBIX BOTIPOCOB OMOJIOTUUECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JIEITEIIBHOCTH;

2) MATPHOTHYECKOTO BOCTIUTAHUS:

c(OpPMHPOBAHHOCTh POCCHUICKON TpakIaHCKOM WIEHTUYHOCTH, NaTPUOTU3MA,
YBaXXEHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHoi, ropmoctu
3a CBOM Kpai, cBO PoauHy, CBOW $S3bIK M KyJbTYypy, MNpOIUIOE U HACTOSLIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACIEIWI0 W NaMsITHUKaM MPUPOJIEI,
JNOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUUCKHX YUYEHBIX B CTAHOBJIEHUE M Pa3BHUTHE
OMOJIOTHHY, TTOHUMAaHUs 3HA4Y€HUsS OMOJIOTMM B MO3HAHUU 3aKOHOB MPHUPOJIbI, B KU3HU
YeJioBeKa U COBPEMEHHOTO 00IIECTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHI0O U 3ammuTte OTeuyecTsa,
OTBETCTBEHHOCTH 3a €T0 CyIb0Y;

3) IyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:
OCO3HaHHeE JTYXOBHBIX HEHHOCTEN POCCUICKOTrO Hapo/a;
c(hOopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO ITOBEICHHUS,
CIIOCOOHOCTh OIICHHMBATh CHTYAllMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
OCO3HAaHHUE JTMYHOTO BKJIaJia B TIOCTPOCHHUE YCTOMYMBOrO OYyIyIIEro;
OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJMTENSAM, CO3JaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHATHS IEHHOCTEW CEMEWHOM >KU3HU B COOTBETCTBHUM C TPATULUAMHU
Hapos0B Poccuu;

4) 3CTeTHYECKOro BOCIIUTAHMS:

ACTETHUYECKOE OTHOIIICHHWE K MHpPY, BKJIOYAas OCTETUKY OBbITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHUMAHWE HSMOIMOHAIBHOTO BO3JACHCTBHUS KMBOW MPHUPOJABI U €€ IEHHOCTH;

FOTOBHOCTB K CAMOBBIPAXKEHUIO B PA3HBIX BUAaX UCKYCCTBA, CTPEMJICHUE MPOSBIISATH
KayeCTBa TBOPYECKOM JIMYHOCTH;
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5) ¢pu3suveckoro BocnUTAHHUA, (POPMHUPOBAHUSI KYJAbTYPbl 310pPOBbS W
IMOIMOHAJILHOTO 0JIAT OOy Y HsI:

MOHMMAaHKWE W peaiu3alus 3/0pOBOro U 0Oe3omacHoro obpasza KW3HU (310pOBOE
MMUTaHUE, COOJIFOJICHNEC TUTHCHWUYECKUX IMPABUI M HOPM, COQTAHCHPOBAHHBIM PEKUM
3aHITHHA M OTIIbIXA, PETYIsIpHas (U3NUecKas aKTHBHOCTH), OEPEKHOT'0, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY U TICHUXHYECKOMY
3JI0POBBIO;

MOHMMAaHHUE IEHHOCTH MPABWJI MHAWBUIYAJHLHOTO U KOJUICKTUBHOTO 0€30MacHOTro
MIOBEJICHHSI B CUTYAIIHSX, YTPOKAIOIINX 3JOPOBBIO M KU3HH JIHOJICH;

OCO3HAHHME TMOCJICACTBUH W HENPUATHS BPEIHBIX MPUBBIYCK (YIOTpeOICHUS
AJIKOTOJISI, HAPKOTUKOB, KYPCHUS );

6) TpPya0BOro BOCTIMTAHMA:

TOTOBHOCTbH K TPY/ly, OCO3HAaHHE [IEHHOCTU MacTE€pPCTBA, TPY10JII00UE;

TOTOBHOCTh K AaKTUBHOM JEATETBHOCTH TEXHOJOTUUECKOM U  COIUAbHOU
HAIPaBJIEHHOCTHU, CIMOCOOHOCTh WHUIIMUPOBATh, IUIAHUPOBATH M CaMOCTOSATEIBHO
BBITIOJIHSITH TAKYIO ICSTEIbHOCTb;

UHTEpPEC K pa3uuHbIM cdepaM TpodecCHOHATBLHON JeATeNbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyiied nmpodeccuu U pean30BbIBATh COOCTBEHHBIS
’KU3HEHHBIE TJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEH KU3HHU;

7) 3K0JIOrM4ecKOro BOCIMTAHHUS:

AKOJIOTHUYECKHU I1eJIeco00pa3Hoe OTHOIICHUE K MPUPOAC KaK HMCTOYHUKY JKHU3HU
Ha 3emMJie, OCHOBE €€ CYIIeCTBOBAHU;

MOBBIIICHUE  YPOBHS  JKOJIOTHYECKOW  KYJIbTYpPhI: TMPHUOOpPETECHHUE  OIBITA
MJJAHUPOBAHUS TMOCTYIKOB M OIIEHKM MX BO3MO’KHBIX MOCJEACTBUI JJISI OKpY>KaroUIeH
Cpebl;

OCO3HAaHHE TJIOOAJTBHOTO XapaKTepa OKOJOTHMYECKHX IpobdiieM W MyTed uXx
pelIeHus;

CITOCOOHOCTh WCIIOJIB30BaTh MPHOOpPETaeMble MPU M3YYCHUH OHMOJOTHH 3HAHUS U
YMEHHUS TPH PEIICHUH MPOOJIEM, CBI3aHHBIX C PAlMOHAIBHBIM ITPUPOIOTIOIH30BAHIEM
(cobOmroieHrie  TpaBWJI TIOBEJACHUS B TMPUPOJE, HAIMPABICHHBIX Ha COXpaHEHHE
paBHOBECHS B SKOCHCTEMaX, OXPaHy BUIOB, IKOCUCTEM, Orocheps);

AKTUBHOE HEINPUITHE JACHUCTBUM, MPUHOCAIIUX BPEI OKPYKAIOMIEH MPUPOTHOMN
cpene, yMEHHE TIPOTHO3MPOBATh HEOJIArONMPHUITHBIC HKOJOTHUCCKHE TIOCIICICTBUS
NpEeANTPUHUMAEMBIX JICMCTBUNA U MTPEIOTBPAILATh UX;

HUIMYUE PAa3BUTOr0 HKOJOTHYECKOTO MBINUIEHHS, SKOJIOTUYECKONW KYJIbTYPBHI,
ONbITa JACATEIBHOCTH SKOJOTMYECKOW HAMPaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
MMHU B II03HABATEJIbHOW, KOMMYHHKATHBHOW W COIIMAJIBbHOM TMPAKTHUKE, TOTOBHOCTH
K YYACTHIO B MPAKTHYECKOM JIEATEIbHOCTH SKOJOTHYECKON HATPABJICHHOCTH;
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8) HeHHOCTH HAYYHOT0 MO3HAHHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH M OOIIECTBEHHOW MPAKTHUKH, OCHOBAaHHOTO Ha JHAOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOW KYJIBTYpPHl Kak CpeICTBa
B3aMMOJCHCTBHS MEXKIY JIIOJBMH U TTO3HAHUS MHPA;

MOHUMaHUE criet KU OUOIOTMH KaK HayKH, OCO3HaHUs €€ poJiu B GOPMHUPOBAHUU
pPalMOHABHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU IEJIOCTHOT'O MPEACTAaBICHUS
00 OKpy’KarolieM MUpPe KaK O €AMHCTBE MPHUPOJIbBI, YeTIOBEKa M O0IeCTBa, B TIO3HAHUH
NPUPOTHBIX 3aKOHOMEPHOCTEW H pelleHHH TpoOJIeM COXpaHEHHUS MPHUPOJTHOTO
paBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHOJIOTMU JJIsi COBPEMEHHON IMBUIIM3AIUU:
o0OecriedeHrss HOBOTO YPOBHS pa3BUTHS MEAMIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PEIIaTh PECYPCHBIE MPOOJIEMBbI Pa3BUTHS YEIIOBEYECTBA,
NOMCKa TyTEH BBIXOJA W3 TJOOAIBHBIX JKOJOTHYECKHX MpoOieM U obecredeHus
nepexofa K yCTOHYMBOMY Pa3BUTHIO, PallMOHAIHLHOMY HCIOJIB30BAHUIO MPHPOIHBIX
pecypcoB 1 (P OPMHUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHUH OMOJOTHYECKHX 3HAHWU B IEJSAX MOBBIIICHHS
oOmiel KyJnbTypbl, €CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH, KaK COCTaBHOW YacTH
(YHKIIMOHAIBHOW TPaMOTHOCTH  OOydYaromuxcsi, (GOpMUpPYyeMOW TIpU HU3yUYEHUU
OHOJIOTHH;

NOHMMAaHHE CYIIIHOCTH METOOB IMO3HAHUS, UCIIONB3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH KCIIOJIB30BATh MOJIy4aeMble 3HAHMS NIl aHAIM3a U OOBSICHEHUS SIBICHUMN
OKpYXAIOIEr0o MHpa U TMPOUCXONAIMIUX B HEM H3MEHEHUH, YyMEHHE JeNaTh
000CHOBaHHBIC 3aKIIOUYEHHUS HA OCHOBE HAYYHBIX (DAKTOB M HMEIOIIMXCS JaHHBIX
C 1IEJIbIO TIOJTYYEHHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENILHO MCTOIB30BaTh OMOIOTMUECKHUE 3HAHUS /IS PEIICHUS
npo0OJieM B peabHBIX KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE IIEHHOCTH HAyYHOM JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIIEI0BATENbCKYIO EATEIbHOCTh MHINBUYAIBHO U B TPYIIIE;

TOTOBHOCThH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M caMOOOpa30BaHMIO,
K aKTUBHOMY IIOJTyYEHHUIO HOBBIX 3HAHUN 1O OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSMH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ysibTaTbl OCBOEHUS yueOHOro mnpeamera «buonorus»
BKJIFOYAIOT: 3HAYWMble IS (OPMHUPOBAHHUS  MHUPOBO33PEHUS  OOYJAIOUTUXCS
MEXKJIUCHUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHAYyYHbIE TOHSTHUS, OTpaKarouue
LETTOCTHOCTh HAYYHOM KapTUHBI MUpPa U CIIEUU(PUKY METOI0B MO3HAHUS, UCTIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUsl, SIBIICHHUE, MPOLECC, CUCTeMa, HAyYHbIN
dakT, TOPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHUE,
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HaOJII0IeHNE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHX), YHUBEPCAIbHbIE YUeOHbIE AEHCTBUS

(mo3HaBaTENbHBIC, KOMMYHHUKAaTUBHBIC, PETYJISTUBHBIC), oOecrieunBaronme
dopmupoBanue (DYHKIIMOHATBHON TPAMOTHOCTH W  COIMAIBLHOW KOMIIETECHIIUH
oOyyJaromuxcs, CIIOCOOHOCTD o0yyaromuxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MHPOBO33PEHUYECKHUE 3HAHUA W YHHBEpCaJIbHbIE Yy4eOHBIC
JIEVCTBUS B IIO3HABATEILHOW U COLIMAIIBHON MPAKTHKE.

ITo3naBaTeabHBIE YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHH
ba3oBble Joruvyeckue AecTBUS:

CaMOCTOSITEILHO (POPMYIUPOBATh U AKTYyaJM3UPOBATh MPOOJIEMyY, pacCMaTPUBATh
€€ BCECTOPOHHE;

UCIIOJIH30BaTh MPU OCBOCHUM 3HAHWUU MPUEMBI JOTUYECKOTO MBIIIJIEHUS (aHaIu3a,
CUHTE3a, CPAaBHEHUS, K1acCUDUKAIIUK, 0000IIEHHUS ), PACKPHIBATH CMBICII OMOJIOTMYECKUX
MOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTAHABIWBAThH CBSI3M C JAPYTHMU
MOHATHUSIMU );

ONpPEAEIsATh eI AEATSIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX IOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTATHI JICSITEILHOCTH C TTOCTABIICHHBIMHU 1IEISIMU;

UCITIOJIH30BaTh OUOJIOTUUECKUE TTOHATHUS 1J1s1 OOBICHEHUS (DaKTOB U SIBJICHUHN KMBOM
IPUPOLBI;

CTPOUTH JIOTUYECKUE PACCYKIIEHUS (MHIYKTUBHBIC, ETyKTUBHBIE, IO aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTM M IPOTHUBOPEYMS B PAcCMaTPUBAEMBIX SBJICHUSX,
(bopMynHpOBaTh BHIBOABI U 3aAKITIOYCHHUS;

OPUMEHATh CXEMHO-MOJENBbHBIE CPEACTBA Uil TMPEICTABICHHS CYIIECTBEHHBIX
CBSI3€l M OTHOIIICHUM B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEUNI
Pa3HOTO POJia, BBISIBJICHHBIX B PA3IMYHBIX MHGOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IJIaH peEHICHUS NpoOieMbl ¢ YYETOM aHalu3a HMEIOIIMXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHb KOPPEKTUBBI B JIESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE pE3YyJbTATOB
LIEJIIM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;

KOOPJIMHUPOBATh W BBHITIOJNHATH PabOTy B YCJIOBHSIX PEATbHOTO, BUPTYaJbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIICHHUE MPU PEIICHUHN KU3ZHEHHBIX MTPOOJIEM.

ba3oBble uccienoBare/ibCKue 1eCTBUA:

BJIQJICTh HAaBbIKAMM Y4€OHO-HMCCIIEIOBATEILCKOM U MPOEKTHON JEeATEeNbHOCTH,
HABBIKAMH pa3peiieHus MpooiieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
MIOMCKY METOAOB PEIIEHUs MPAKTHUYECKUX 3a7ay, NPUMEHEHUIO Pa3IU4YHbIX METOIO0B
MMO3HAHU;

HCMOJIB30BATh PA3JIMYHBIE BUABI IEATEIBHOCTH IO MMOJYYEHUIO HOBOT'O 3HAHUS, €r0
WHTEpIpETALUN, TPEOOPA30BAHUIO0 U TPUMEHEHUIO B YUYCOHBIX CUTYAIUSX, B TOM UHCIIE
IIpU CO3JJaHUU YYEOHBIX U COLUATIbHBIX MPOEKTOB;

dbopMupoBaTh HAay4YHBIM THUI MBIIUICHUS, BJIaJIeTh HAYYHOH TEPMHUHOJIOTUEH,
KJIFOYEBBIMU MMOHATUSAMU U METOIAMU;
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CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 331a41 B 00pa30BaTENbHOMN N€ATEIbHOCTH
Y )KU3HEHHBIX CUTYyalUsX;

BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIE CBS3U U aKTyaJIU3UPOBATH 33]a4y, BbIIBUTATh
TUNoTe3y €€ peleHus, HaX0UTh apryMEHTHI JUIsl J0Ka3aTelbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH MOJYYECHHBIE B XOJE PEIICHUs 3aJayd Pe3yJbTaThl, KPUTHUYECKU
OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIIHMsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

OCYILECTBIIATH LI€JICHANPABICHHBIN IOUCK NIEPEHOCA CPEACTB U CIIOCOOOB AEMCTBUS
B IIPO(ECCUOHAIBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHMS B TIO3HABATEIbHYI0 U TMPAKTHUECKYIO 00JacTu
KU3ZHECATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX IPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIE UJIEU, MIPeAJiaraTh OPUTMHAIBHBIE TOJX0/IbI U PEIICHUS, CTABUTh
npoOJIeMbl U 3aJ1a4yH, JAOMYCKAIOIIUE albTePHATUBHBIC PEIICHMUS.

Pab6ora ¢ unpopmanmeii:

OPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHHUKAX HHQPOpMANHUU (TEKCTE Y4eOHOTO
0COOUSI, HAYYHO-TIONYJIIPHOMN JTUTEpaType, OMOJIOTMYECKUX CI0BAPSX M CIIPAaBOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHeTe), aHAIM3HPOBaTh WHQPOPMAIHIO
Pa3IMYHBIX BUIOB U (OPM TIPEICTABICHHUS, KPUTUICCKU OLIEHUBATH €€ IOCTOBEPHOCTH U
HETIPOTHBOPEYHBOCTH;

(GopMyTUPOBATE 3aMPOCH] U MIPUMEHSTH Pa3IMIHBIE METOJIBI TIPH MTOMCKE U 0TOOpE
Ononormueckoit nHGopmanuu, He0OXOAMMOMN TS BRIIOTHEHHSI YIeOHBIX 3a71a4;

npuoOpeTaTh  OMBIT  WCIOJNB30BaHWS  WH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJBTYpy AaKTHBHOTO WCIIOJIB30BaHUS Pa3IHIHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO BBIOUPATh ONTUMATBHYIO (POPMY MPEICTABICHUS OMOIOTHYECKOM
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIBI, PUCYHKU U JPYTOe);

MCIIOJIb30BaTh HAYYHBIM S3BIK B KAYECTBE CPEJICTBA MPH paboTe ¢ OMOIOTHYECKOM
uHdopMaIeil: TpPUMEHSITh XUMHYECKHe, (PU3NYECKhe W MaTEeMaTUYeCKHUE 3HAKU U
CUMBOJIBI, GOpMYITBI, a00peBUaTYypy, HOMEHKIIATYPY, UCIIOIB30BaTh U IPEOOPA30BHIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEICTBA HATIISTHOCTH,

BJIAJICTh HaBBIKAMH PACIIO3HABAHUS W 3alIUTHl WH(OpMaIuu, WHOOPMAITMOHHOM
0€30MacHOCTH JUYHOCTH.

KoMmMmyHuKaTUBHBIE YHHBEPCAJbHBbIE Y4eOHbIE TeHCTBUA
OO1eHue:

OCYyHICCTBILAITb KOMMYHHKAIlMKM BO BCCX C(I)ean KU3HHU, AKTHBHO Y4YaCTBOBATb
B JMAJIOre WU JIUCKYCCUM IO CYIIECTBY O0OCYy)KJaemMoill Tembl (YMEHHE 3aJaBaTh
BOIIPOCEHI, BBICKA3bIBATh CYKICHHUA OTHOCHUTCIbHO BBIITOJIHCHUA Hpez[naraeMoﬁ 3aJa4uu,
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YUHUTBIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3MIMI JPYrMX YYaCTHUKOB JHAJIOTa WA
TUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CpelIcTBa  OOLIEHUS, [OHUMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3ZHMKHOBEHUS KOH(JIMKTHBIX CUTYyallMd, YMETb
CMSAT4aTh KOH(IJIUKTHI U BECTU MIEPETOBOPHI;

BJIAJE€Th PA3NMYHBIMU CcIOcOOaMH OOUIEHUS M B3aUMOJEHCTBUS, IOHUMATH
HaMEpEeHUsl JIPYruX JIIOJEH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHHE K COOECEIHUKY WU
B KOPPEKTHOU PopMme HopMyIupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX
CPEACTB.

CoBMecTHAaS AeSITEJIbHOCTD:

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIUBUIYaIbHON pabOThHI
P PEIICHUH OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS
IPYIIOBBIX (HOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a/1a4H;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JICHCTBUIN ¢ YUETOM OOIIUX HHTEPECOB
1 BO3MOKHOCTEH Ka)KJIOr0 4jIeHA KOJUIEKTHUBA;

PUHUMATH 1[€JTU COBMECTHOM JEATEeIbHOCTH, OPTaHU30BBIBATh U KOOPJIUHUPOBATH
JEeUCTBHS 110 €€ JOCTHYKEHUIO: COCTABJIATH IUIaH JEUCTBHM, pacrpeessaTh POJIU C YIETOM
MHEHHMH YYaCTHUKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOUW pabOTHI;

OIICHUBATh KA4e€CTBO CBOEr0 BKJIaJa U KaXKJOIO YYaCTHUKAa KOMaHJIbI B OOIIUMA
pe3ybTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

mpejyiaraTb HOBBIE TPOEKTHI, OIICHWUBAaTh HACH C TIO3WIIMH  HOBU3HHBI,
OPUTHHAJILHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETHUYECKOE MOBEJCHNUE B PA3IMYHBIX CUTYAIUAX,
IIPOSIBJISATH TBOPUYECTBO U BOOOpaKCHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIe yUeOHbIe J1eiiCTBUSA
Camoopranmusanus:

MCITIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIS BBISBICHHS MPOOJIEM M WX PEIICHUs
B KU3HECHHBIX U YYCOHBIX CUTYAITUSX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKU B
CBOMX JICUCTBHSIX M TIOCTYIKAX IO OTHOIIEHHUIO K KUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U
3I0POBBIO OKPYIKAIOIINX;

CaMOCTOSITETTbHO ~ OCYIIECTBISITh TO3HABATEIBHYIO JIEATEILHOCTH, BBISBISATH
mpoOJIemMbl, CTaBUTh W (OPMYIMPOBATh COOCTBEHHBIC 3a7adll B 00pa30BaTEIbHOMN
JESTETHPHOCTH U )KU3HCHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO COCTAaBJISATh IUIAH PEHICHUS MPOOJIEMBbI C yU4ETOM HMEIONTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

pacIIMPATh PAMKH y9€OHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTCHHIH;

JieNaTh OCO3HAHHBIA BBIOOpP, APTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pericHue;
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OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (DOPMUPOBAHUIO M MPOSBICHUIO IIUPOKON IPYAMIIMU B Pa3HBIX
00JacTAX 3HAHMM, MOCTOSHHO NOBBIIIATH CBOM OOpa3oBaTENbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyalUsiM, BHOCHUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YIbTATOB LENISIM;

BJIAJIeTh HaBbIKAMU IO3HABAaTEIbHOW pe(JIeKCMM KaK OCO3HAHHS COBEpLIAEMBIX
JNEUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAaHUMU, UCIOIB30BAThH
npuéMbl pedIeKCuu Uisl OLEHKH CUTYalluu, BEIOOpa BEPHOIO PELICHHUS;

YMETh OLICHUBATh PUCKHU M CBOEBPEMEHHO MPUHUMATh PEIICHHS MO0 UX CHUKEHHUIO;

NPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU AHATU3E PE3YJIbTATOB JESTEIbHOCTH.

IlpunsiTHe ceds U APyrux:
NpPUHUMAThH ce0s1, TOHUMAsi CBOM HEJOCTATKH U JJOCTOMHCTBA;
MPUHUMATh MOTUBBI M pT'YMEHTBI APYTUX MPU aHAIU3E PE3YIbTATOB JEITEIbHOCTH;
PU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIUOKH;
Pa3BUBATH CIIOCOOHOCTH MMOHUMATh MHUP C TIO3UIIUU APYTOTO YeTOBEKa.

INPEJMETHBIE PE3YJIbTATBI

[IpenmeTtHbie pe3ynbTaThl ocBoeHus nporpamMmbl COO no 6uonoruu Ha 6a30BOM
ypOBHE BKIIOYAIOT crienuduueckue nis yueOHoro mnpeamera «buonorus» HaydHbIe
3HaHMS, YMEHHUS M  CIOCOOBI  JCHCTBUH 1O  OCBOCHMIO, HWHTEpPIpETALUU
U TpeoOpa30oBaHUIO 3HAHUM, BUJBI NIEATEILHOCTH IO TOJYYCHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWW B PA3IMYHBIX YYEOHBIX CHUTYyalMsX, a TaKkKe B pPEaTbHBIX
KU3HEHHBIX CHUTyallusiX, CBS3aHHbIX C Owuonorueii. B mporpamme mpenMeTHbie
PE3YNbTATHI IPEICTABIIEHBI TI0 TOJIaM 00y4YeHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOEHUs yueOHoro npeameta «buonorus» B 10 knacce
JOJIKHBI OTPAXkAaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTHUHU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI
MHpa ¥ HAyYHOTO MHUPOBO33PEHUS, O BKIAJE POCCUUCKUX U 3apYOC)KHBIX YUEHBIX-
OWONIOrOoB B pasBUTHE OWONOTHH, (YHKIHMOHAIBFHONW T'PAaMOTHOCTH YEJIOBEKa
JUTSL PeIIeHUs dKU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEPKAHUE OMOJOTMYECKUX TEPMHHOB M MOHSATHUM: KU3HB,
KJIETKA, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M MPEBPAIICHUE YHEPTUH ), TOMEOCTa3
(camoperynsinus), ypoBHEBasi OpraHu3alUsl >KUBBIX CHUCTEM, CaMOBOCIPOM3BEIICHHE
(penpoaykiusi), HACJIE€ICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE;

yMEHUE  u3NaraTh OHOJOTMYECKHE Teopuu  (KJIETOYHas, XpPOMOCOMHasi,
MyTallMOHHAas, LIEHTpajbHas JI0rMa MOJIKYJsIpHOU Ouosioruu), 3akonsl (I'. Menaens,
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T. Moprana, H.W. BapunoBa) u yueHus (0 LEHTpax MHOroOOpa3usi U MPOUCXOKICHU S
KyJnbTypHbIX pacTteHuit H.W. BaBuioBa), ompenensth TpaHUIBl UX MPUMEHHUMOCTH
K JKMBBIM CUCTEMAM,;

yMEHHE BIAJAETh METOJaMHM HAyYHOTO TIO3HAHMS B OWOJIOTMM: HaOIIOACHUE
U OIMCAaHUE >KUBBIX CHUCTEM, IPOLIECCOB U SBJICHUN, OpPraHU3alvsl U IPOBEIACHUE
OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIJIBUJKEHHE TUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH
MEXIY MCCIEAYEeMbIMH BEIUYMHAMH, OOBICHEHHE TOJYYEHHBIX pPE3yJbTATOB,
WCIIOJb30BAHHBIX HAYYHBIX NOHATUW, TEOPUHW M 3aKOHOB, YMEHUE JI€JIaTb BBIBOJBI
Ha OCHOBAaHUU I1OJIYYEHHBIX PE3yJIbTATOB;

YMEHHME BBIICIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK IIPOKAPUOT
U DYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTHU
npoueccoB: OOMEHa BEIIeCTB M MPEBpAlEHUsT SHEPrUuM B KIETKe, (POTOCUHTE3A,

IUIACTUYECKOTO U SHEPreTUYECKOT o oOMeHa, XeMOCHHTE3A, MUTO3a,
Melo03a, OIUIOAOTBOPEHHUs, PA3MHOXKEHUS, WHIWBUIYATBHOTO Pa3BUTHSA OpraHuU3Ma
(oHTOTEHE3);

YMCHHEC TIPUMCHATH IIOJyYEHHBIC 3HAHUSA JUISI OOBSICHCHHS OWOJIOTHMYECKHX
IIPOIIECCOB M SABJICHUH, JIJIS IPUHATHUS MPAKTHUYCCKUX PEIICHUN B MOBCEIHEBHOMN JKU3HU
C IEJIbI0 00ecTIeueHUS 0€30IaCHOCTH CBOETO 3I0POBbS M 3JI0POBbsI OKPYIKAOITUX JTFOJICH,
COOJNIIOJIEHUsI HOPM T'PaMOTHOTO TIOBEACHUS B OKpYXKaIOIIEW MPUPOIHON cpeje,
NOHMMaHHEe HEOOXOJUMOCTH HMCIOJb30BAHUS JOCTHKEHUN COBPEMEHHOW OWOJIOTHH U
OMOTEXHOJOTUM JIJIs1 PAlIMOHATILHOTO MPUPOA0IIOIB30BAHUS;

yMEHHE peliaTh dJIeMEHTapHble TeHETUYECKHE 3aJa4l Ha MOHO- M TUTHOpUIHOE
CKpEIIMBaHUE, CIICIUIEHHOE HAaCleOBaHUE, COCTaBISATH CXEMbl MOHOTHOPUIHOTO
CKpEIIMBaHUS I MPECKa3aHus HACJIeI0BaHUS MPU3HAKOB Y OPTaHU3MOB;

yYMEHHE BBHITIOJIHATH JIAOOPATOPHBIC M MPAKTUYECKHE pabOThI, COOJIIOAATh MpaBUIa
pu paboTe ¢ y9eOHBIM U J1a0OPaTOPHBIM 000PYI0BaHUEM;

yMEHHE  KPUTHYECKM  OIEHHMBATh M  HHTEPHPETUpPOBaThH  HH(OpMAIUIO
OMOJIOTUYECKOTO COJEPIKaHMs, BKIIOYAIOINIYIO TICEBAOHAYYHbIC 3HAHHS U3 PA3IMYHBIX
HMCTOYHUKOB (CpeacTBa MAaccoBOM HWH(OpMaIMW, HAYyYHO-TIOMYJSIPHBIE MaTepUAIIbI),
ATUYECKUE AaCMEKThl COBPEMEHHBIX HCCICOBAaHUN B  OWOJIOTHH, MEIHIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000Ias
OMONOTHYECKYI0 MH(DOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOIH30BATh
MOHSATUUHBINA annapat OUOJIOTUH.

[IpeameTHble  pe3ynabTaThl  OCBOEHUsSI  ydyeOHoro mpenmera  «buonorus»
B 11 Ki1acce JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE M POJIU OMOJIOTUHU B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI
MHpa U HAYYHOIO MHUPOBO33PEHHS, O BKJIAJE POCCUICKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B  pa3BUTHE OUOJOTUM, (PYHKIMOHAIBHOW TPAMOTHOCTH Ye€JIOBEKa
JUISL pEeIIeHUs dKU3HEHHBIX 3a/1a4;
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YMEHUE PACKPBIBATH COJIEPKAHUE OMOJIOTMYECKUX TEPMHUHOB U TOHSITUU: BUI,
MONYJISIIUsSL, TEeHOMOHI, HSBOJIOIUSA, ABUKYIIUE CHUIbl ((aKTOpbl) HBOIIOLNH,
MPUCHIOCOOJICHHOCTh  OPraHU3MOB, BHJI000pa30BaHHE, SKOJIOTMYECKHE (DAKTOPHI,
AKOCHUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PEAYICHThI, IENU MUTaHUS, FKOJOTHUYECKas
nupamMujia, OuoreoieHo3, ouocdepa;

yMEHHUE H3JlaraTh OuoJoruueckue Teopuu (dBojtonmoHHas Teopust Y. JlapBuHa,
CUHTETHUYECKass TEOpHUs DBOJIONMH), 3aKOHbl U 3aKOHOMEPHOCTH (3apOBIIIEBOTO
cxonctBa K.M. bopa, depenoBaHusi TJIaBHBIX HANPABICHUW M IIyTE€Hd DSBOJIIOLHU
A.H. Cesepuioa, yuenus o ouochepe B.M. Bepnanuckoro), onpenensth TpaHUIbI UX
MPUMEHUMOCTHU K KUBBIM CUCTEMaM;

yMEHUE BJIAJETh METOJIaMH HAay4YHOTO TIO3HAHMUS B OWOJIOTMU: HaOJIOJACHUE
U ONHUCAaHUE >XMUBBIX CHUCTEM, MPOILIECCOB W SIBJICHUI, OpraHu3alus W TMPOBEJICHHE
OMOJIOTMYECKOTO DJKCIIEPUMEHTA, BBIJIBU)KCHUE THUIIOTE3bI, BBIIBICHUE 3aBUCHUMOCTH
MEXIy HCCIeIyEeMbIMU BEIUYMHAMH, OOBSCHCHHE TOJYYCHHBIX PE3YIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TOHSITUH, TEOPUH M 3aKOHOB, yYMEHHUE [IeJIaTh BBIBOJIBI
Ha OCHOBAHUU TMOJYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICIIATH CYIIECTBEHHbBIE TIPU3HAKUA CTPOCHHS OUOJIOTUUECKUX OOBEKTOB:
BUJIOB, TOIMYJISIIMKM, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOrEOIIEHO30B U
HKOCUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACJIEICTBEHHON M3MEHUYUBOCTH, €CTECTBEHHOTO
oT00pa, BUA00Opa30BaHMs, IPUCTIOCOOTICHHOCTH OPTAaHU3MOB, JIEUCTBUS HKOJIOTHUECKUX
(GakTOpOB Ha OpraHU3MBbI, MEPEHOCAa BEIIECTB U TMOTOKAa HHEPTUH B DKOCHUCTEMAX,
AHTPONOTEHHBIX U3MEHEHUI B YKOCUCTEMAaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U
OMOreoXMMHUYECKUX IIMKIIOB B Ouocdepe;

YMEHHE TPUMEHSATh TMOJyYeHHbIE 3HAHUS JUIsi OOBSACHEHHS OHOJIOTMYECKHUX
IIPOIIECCOB U SIBICHUH, JIJISl IPUHATHUS MPAKTHUECKUX PELICHUN B MOBCEIHEBHOMN KU3HU
C 1ebI0 0OecTieueHus: 0€30MaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbsI OKPYKAIOLTUX JIOJICH,
COOJNIOJIEHUsI HOPM TPAMOTHOTO TIOBEJACHUS B OKpYXKAIOled MPUPOIAHON cpeje,
NOHUMaHNE HEOOXOIUMOCTH UCTIONB30BAHUS JOCTHKEHUN COBPEMEHHOM OMOJIOTUU TS
PalMOHATIBLHOTO MPUPOIONIOIb30BAHUS;

YMEHHE pemaTh dJIeMEHTapHble OWOJOTHYECKHUE 3aJadH, COCTABISTH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA);

YMEHHUE BBIMIOJIHITH JaOOpaTOpHBIE U MPaKTHYECKHEe paboThl, COOMI0OATh MpaBmiia
pu paboTe ¢ y4eOHBIM U JIa00PaTOPHBIM 000PYI0BAHUEM;

YMEHHUE  KPUTHYECKHM  OLICHMBATh U  UHTEPHPETUPOBATH  MH(OOpPMALHIO
OMOJIOTUYECKOTO COJIEPIKaHMS, BKIIOYAIONIYIO TICEBAOHAYYHBIC 3HAHWS W3 PA3IAYHBIX
HMCTOYHUKOB (CpeICcTBa MAaccOBOM WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIE MaTePUAIIBI),
paccMaTpHuBaTh II00ATBHBIC IKOJIOTHYECKHIE MPOOIEMBI COBPEMEHHOCTH, (JOPMUPOBATH
10 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE MHCHBMEHHBIE UM YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOrMYECKYI0 MHPOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUWHBINA anmnapat OUOJIOTUH.
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10 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aesnoB U TEM [IporpammHoOe coaepxanue
n/n 4acoB 00yyaroIuxcs

yqe6H0r0 nmpeamMeTa

Tema 1. buosiorusi kak Hayka

1.1 | buonorus B cucreme 1 buonorus xak Hayka. CBsi3u OMOJI0TUA PackpeiBaTh conepxaHne TEPMUHOB U
HayK ¢ 00IIIECTBEHHBIMU, TEXHUYECKUMU U NOHATUI: HAyYHOE MUPOBO33PEHUE,
JPYTUMU €CTECTBEHHBIMU HayKaMH, Hay4YHas KapTHHA MUPA, HAYYHBIH METO,
dunocodueii, perTurueid, STHKOH, THNOTE34, TCOPHUs, MCTO/IBI
ACTETUKOU U mpaBoM. Posb Gnosoruu HCCICAOBAHIAL.
B (hOPMHPOBAHHH COBPEMEHHOI HAYUHOIA XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
KapTuHbI Mupa. CructeMa OUOIOTMYEeCKUX ©C MCECTO 1 POJIb CPEIH JIPYTHX
€CTECTBEHHBIX HayK. [lepeunciars
HayK. paznensl OMOJIOTUU B COOTBETCTBUE
Aemoncmpayuu: c 00bEeKTaMU U3yYCHHS.
Ilopmpemei: 1. lapeu, I'. Menpens, Ha3zpIiBaTh BaKHEUIIIME OTPACITH
H. K. Konenos, Jux. Yorcon u @. Kpuk. | 6,6n0rpueckux snanmii n 3a7a4H,
T a6ﬂ1/il4bl u cxemwvl: «MeToapl TO3HAHUS crosiue niepen Guonorueii XX b.
YKABOU MPUPOJIBI»
1.2 | Merobl HO3HAHHS 1 MeTtonabl MO3HAHUS KUBOU IMTPUPOIBI PackpeiBaTh conepxanre TEPMUHOB U

YKABOU IPUPOJBI

(HaOIroIeHUE, SKCIIEPUMEHT, OTTMCaHHUE,
HU3MEepeHue, Kiaccudukaus,
MOJICTUPOBAHUE, CTATUCTUYECKAS
00paboTKa TaHHBIX).

Hemoncmpayuu:

TOHSTHN: HAYyYHBIA METOJ, METOJIbI
HCCIICIOBAHMA.

XapakTepru30BaTh OCHOBHBIE METO/IbI
MO3HAHUS )KUBOM MPUPO/IbI: HAOIIOICHHE,
AKCIIEPUMEHT, OIMCAHUE, U3MEPEHHUE,
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Tabnuyvt u cxemwvi: «MeTOIBITO3HAHUS
YKABOU IIPUPOIBI».

JlabopamopHhvie u npakmuueckue
paoomoi:

[Ipaktuueckas padora Ne 1.
«/cronb30BaHUE Pa3IMYHBIX METOJIOB
IPU U3YYEHUU OUOJIOTUYECKHUX
00BEKTOBY

KJaccu(uKanus, MoIeIMPOBAHKE,
cTaTUCTHYECKast 00paboTKa JaHHBIX

NToro yacoB 1o teme

2

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3alUsA

2.1

buonornueckue
CHUCTEMBI, ITPOLIECCHI
U UX U3YUYCHUE

1

JKuBbie cuctemsl (OMOCHUCTEMBI) Kak
npeaMeT U3yueHUs: OMOJIOTHH.
OTnuuune )XKUBBIX CUCTEM

OT HEOPraHWYECKON MPUPO/IBI.
CgoiicTBa OMOCHUCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3aui OHOCUCTEM:
MOJIEKYJISIPHBIN, OpraHOUTHO-
KJICTOYHBIA, OPTaHU3MEHHBIN,
MOMYJISIIIMOHHO-BU/I0BOM,
IKOCUCTEMHBIN (OUO-TEOIIEHOTHYECKHHN),
onochepHbIi.

Haykwu, n3yJaroniue 6HOCHCTEMBI
Ha pa3HBIX YPOBHAX OpraHU3aIIMH.
Hemoncmpayuu:

Tabnuyvt u cxemovr: «OCHOBHBIC
MIPU3HAKHU KU3HWY, «YPOBHU

PackpeiBaTh copepxaHue TEPMUHOB U
MOHSTHI: CUCTEMA, OHOJOTHYecKas
CUCTEMA, IIEMEHTHI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
OOMEH BelleCTB, pa3MHOKEHHE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTD, Pa3/IpaKUMOCTh,
HSHEPrO3aBUCHUMOCTh, YPOBHH
OpraHu3aIuy XKU3HU (OMOCUCTEM).
XapakTepu30BaTh TPUHIUIIBI
opraHu3anuu OUOCUCTEM: OTKPBITOCTb,
BBICOKAs YIIOPSI0YEHHOCTD,
CaMOPETyISALHUs, HEPAPXUIHOCTD.
[lepeuncnsaTe yHUBEpCAJIbHBIE CBOWCTBA
JKABOT'O: €IMHCTBO XUMHYECKOTO
COCTaBa, pa3ApakUMOCTbh, JBUKECHHE,
roMe0cTa3, poCT U Pa3BUTHE,

29



denepanbHas padouas nporpamma | buonorus. 10-11 kiaccel (6a30BbIil ypOBEHB)

OpraHM3aLMN )KUBOM IIPUPOBI.
Mopens monekynsl JJHK

HACJIEJICTBEHHOCTh, U3MEHYHBOCTD,
ABOJTIOLIUS (TIPUCTIOCOOICHUE

K U3MEHSIOIIUMCS YCTIOBHSIM).
[TpuBOANTH IPUMEPHI OMOCHCTEM
pa3HOTO YPOBHS OPTaHU3AINH U
CpaBHHUBAThH NPOSBIICHHS CBOWCTB
KUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHBIE TIPOIIECCHI,
IpOTeKalole B OnocucTeMax:
OOMEH BEIIECTB U MPEeBpallleHHE
DHEPTHH, CAMOBOCIIPOU3BEICHHE,
CaMOPpEryJIALus, pa3BUTHE.

Cobumronath npaBuiia OepeKHOTO
OTHOIIIEHUS K KUBOU MPHPOJIE

Htoro 4yacos 1o teme

1

Tema 3. XumMuueckuii cocTaB M CTpoeHHE

KJIECTKHA

3.1

XMMHUUYECKUI COCTAB
KJIeTKU. Boma u
MUHEPAIBHBIE COJIH

1

XHUMHUYCCKUM COCTAB KJICTKH.
XHUMHUYECKHUE DJICMEHTBI:
MaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI.
Bona u MuHepaibHbIe BEIIECTBA.
DYHKIIMU BOJIbI U MUHEPAJIbHBIX
BellecTB B kieTke. [Toaaepxanue
OCMOTHYECKOI'0 OajiaHca.
Hemoncmpayuu:

Jluacpammuol: «PactpeneneHue
XUMHUYECKHUX SJICMECHTOB B HE)KMBOM
npupoae», «Pacnpenenenne XuMuIeCKux

PackpsIBaTh coqiep:kaHue TEPMUHOB

Y TIOHSITUI: 2JIEMEHTHI-ONOTCHBI,
MaKpO3JIEMEHThI, MUKPOIJIEMEHTHI,
MUHEpaJIbHBIE BEIIECTBA, MOJIEKYJIa
BOJIBI KaK JIMIOJIb, BOJIOPOIHBIC CBSI3U;
ruapoduIbHBIC U THAPOGOOHBIE
BEIIIECTBA.

Jloka3pIBaTh €IUHCTBO DJIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOMCTB KUBOTO.
Pacripenenats XuMu4ecKue dI1eMEHTHI
0 TPYIIIIaM B 3aBUCUMOCTH
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JJIEMEHTOB B JKMBOUM IPUPOIE».
Tabnuyet u cxemol.: «Ilepuonnueckas
TabJIMIIa XUMUYECKUX DJIEMEHTOBY,
«CTpOEHUEMOIEKYIBI BOJBD)

OT KOJIMYCCTBCHHOT'O ITPCACTAaBUTCIILCTBA
B OpraHnsMe; XapakKTCpu30oBaTh POJIb
OTACJIBHBIX 3JICMCHTOB.

BBISBIATE CBA3B MCKIY COCTAaBOM,
CTPOCHUECMMOJICKYJIbI XUMHUYCCKOT'O
COCAMHCHUA U €TI0 (1)YHKLII/ISIMI/I B KIICTKC

3.2 | benku. CoctaB u benku. CoctaB 1 CTpOCHHE OCITKOB. PackpbIBaTh comepxkaHue TEPMUHOB U
CTpPOCHHE OEIIKOB AMUHOKHCIIOTBI — MOHOMEPHBI OSJTKOB. TOHSTHI : OCJIKH, TTOJIMMEPbI, MOHOMEPBI,
HeszameHUMBIC 1 3aMEHUMBIC AMUHOKHCJIOTHI, ICNITHIHAS CBS3b,
AMUHOKHUCJIOTBI. AMHUHOKHUCIIOTHBIH TIOJIATICTITH/I, ICHATYPAIHS.
COCTaB. YPOBHU CTPYKTYPBI OCITIKOBOM XapakTepu3oBaTh OCIKH KaK KJIacc
MOJIEKYJIBI (TIepBUYHAS, BTOpUYHAS, OpPraHUYeCKUX COCAUHEHU;
TpEeTUYHAs U YETBEPTHUYHAS CTPYKTYpa). | KJIIACCH(PHUIIMPOBATH UX IO CTPOCHHUIO
XHUMHUYECKHE CBOMCTBA OEJIKOB. (rmoOynsipHbIe U GUOPHILIAPHBIE OCIIKK),
buonorunyeckue pyHKIuu OEIKOB. NEPEUUCTISATh U XapaKTepU30BaTh
Jlemoncmpauuu: GbyHKIMN OEJIKOB
Tabnuyet u cxemwvl: «CTpoeHHE
MOJICKYJIBI OeTKay.
Obopyoosanue. CBETOBOH MUKPOCKOII,
MUKpOTpEnapaThl
3.3 | ®epMeHTHI — depMeHTHI — OMOJIOTHYCECKHE PackpsiBaTh coqiep:kaHre TEPMUHOB U
OMOIOTUYeCcKHe KaTaJn3aTOPBL. MOHATHI: PepMEHTHI, AKTUBHBIN IICHTP,
KaTaJn3aTOPhI Crpoenue GpepMeHTa: aKTUBHBIN LEHTP, | CyOCTpaTHas CIEUU(pHUYHOCTS,

cybcTpaTHas cienu(pUIHOCTD.
KodepmenTsl. ButaMuHEL.
Otnanunst hepMeHTOB

OT HEOPTAaHMYECKUX KaTaTu3aTOPOB.

KO(hepMEHTHI, OCITKN-aKTUBATOPHI U
OEJIKU-UHTUOUTOPHI.

VYka3bIBaTh OTINYUSA PEPMEHTOB

OT HEOPTAaHMYECKUX KAaTaJIU3aTOPOB.

31



denepanbHas padouas nporpamma | buonorus. 10-11 kiaccel (6a30BbIil ypOBEHB)

JHemoncmpayuu:

Tabnuyer u cxemwvr: «CTpoeHUE
bepmeHTay.

Obopyoosanue.: 060pynoBaHUE
JUISl TIPOBEICHUST HAOJIOICHUH,
U3MEPEHUH, IKCIIEPUMEHTOB.
Jlabopamopnusie u npakmuueckue
paoomoi:

JlaGopartopnas pabora Ne 1. «M3yuenue
KaTAJIUTUYECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPEe aMuIa3bl
WJIA KaTayasbl)»

OOBCHATH POJIb (PEPMEHTOB

B (DYHKIIMOHUPOBAHUHU KUBBIX CUCTEM,
B MPOMBIIIIJICHHOCTH, B MEJULIMHE,

B IIOBCEJHCBHOM KU3HU YEJIOBEKA

3.4

Yrnesonsl. JIummasl

VYri1eBopl: MOHOCaXapu/Ibl (TIIIOK03a,
pub03a u 1e30kcupud03a), Tucaxapubl
(caxapo3a, TJaKT03a) U MOJIUCAXAPHIBI
(Kpaxmall, IIIMKOTeH, IIEJUTI0J103a).
buonornyeckue QpyHKIIUU yTIE€BOIOB.
Jlunuabl: TPUTIUIIEPUTBI,
dbochonumnuasl, CTEepOUIBI.

['unpodunbHO-THAPOPOOHBIE CBOKCTBA.

buonornyeckne GyHKIIUH JTUTTAIOB.
CpaBHeHUe yriieBoJ0B, OEITKOB U
JUNUJ0B KaK UICTOYHUKOB YHEPTUH.
Hemoncmpayuu:

Tabnuywvl u cxemol: «YTIEBOIBDY,
«JIumu by,

Obopyoosanue: 000pyIOBaHUE

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTHI: yTI€BOAbI, MOHOCAXAPUIBI,
JMCaxapubl, TOJTUCAXaPUIbI, TITIOK03a,
pubo3a, 1e30Kkcupud03a, caxaposa,
JaKTO3a, MaJIbTO3a, EJUTI0I03a
(kmeTyartka), Kpaxmas, TIIMKOT€H;
JUTUbI, TPUTIUUEPUABI (KUPBL, Macia),
dbocdomunuabl, CTEpOUIBI.
XapakTepu30BaTh YIIIEBOIbI, TUTHIBI
KaK KJIACC OPTaHUYECKUX COCTMHECHUN.
KnaccudummpoBaTs yrieBoabl U JTATTHABI
M0 CTPOCHHUIO; IEPEUHUCIIATH (PYHKITHU
YIIEBOOB U TUTTUIOB.

CxemaTndecku n300paxaTh CTPOCHUE
MOJIEKYJI YTJIEBOIOB, JIUTTU/IOB
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JUISl IPOBEICHUST HAOIIOICHUH,
U3MEPEHUH, SKCIIEPUMEHTOB

3.5 | HyknenHoBsie Hyxnennossie kucnotsl: JJHKu PHK. PackpeiBaTh conepxaHue TEPMUHOB U
KUCnoTel. ATD Hyxkneotuasl — MOHOMEDHI MOHSITHI: 1€30KCUPUOOHYKIIEMHOBAS
HYKJIEMHOBBIX KUCIOT. CTpoeHue n kucnota (JIHK), pubonyknennonas
¢byukuuu JJHK. Ctpoenue u GpyHkumnu kucnota (PHK), nykieorun,
PHK. AT®: crpoenue u pyHKIUH. MOJIMHYKJIEOTUAHAS LIETb
Hemoncmpayuu: (MOAMHYKIIEOTH]T), KOMIUIEMEHTAPHOCTD,
Ilopmpemuwi: [1x. Yorcon, @. Kpuk, ¢byukuuu JIHK (xpanenue u nepenaya
M. Yunkusnc, P. ®paHkinuH. HACJIeICTBEHHON MH(OPMAIUN); BUIBI
Tabnuysl u cxemol: PHK (undopmanmonnas, TpaHcriopTHas,
«Hyxneunosbie kucnothl; JHK», pubocomaibHas); ageHo3uHTpudochar
«buocunres 6enkay, «CtpoeHue (AT®), makpospruyeckas CBSI3b.
MoJIeKyJIel AT®». XapakTepu3upoBaTh HyKIECUHOBBIE
Obopyodosanue: CBETOBOM MUKPOCKOTI, KHCJIOTHI KaK XUMHUUYECKHUE COETUHEHNUA U
MHUKPOIIpEnapaTsl HOCUTEIIM HACJIEACTBEHHOU
nHpopMaIum.
OTmeuaTh OCOOEHHOCTH CTPOEHUS
MoJieKyn HykJIenHoBbIX kuciot (JIHK,
PHK) u ATO®.
Cxematnyecku n300pakaThb CTPOCHHUE
HYKJICOTUI0B, MOJIEKYJI HYKJICHHOBBIX
kucior, AT®
3.6 | Uctopus u MeTOIbI [{uTonorus — Hayka O KJIETKE. PackpsiBaTh conepkaHue TEPMUHOB U

W3y4YE€HUSI KIIETKHU.
Knerounas teopus

Knerounas Teopust — npumep
B3aUMOJICHUCTBUS UlIeH U (PaKTOB
B HAYYHOM MO3HAHUM.

MTOHATHUM: KJIETKA, [IUTOJIOTUSI;
PaCKpBIBATh COJAECPIKAHUE TTOJTOKECHHIN
KJIETOYHOU TEOPHH.
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Metobl U3yUYeHUs KIETKHU.
Jemoncmpayuu:

Ilopmpemubi.:

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

M. lneitnen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKpOIIpenapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX MOAKTEPUATIbHBIX KJIETOK;
PUCYHKHU C MUKpodoTorpadusimu
KJIETOK, MOJTy4Y€HHBIE C TTOMOIIBIO
CBETOBOTO M AJIEKTPOHHOI'O MHKPOCKOIA

[lepeyucnsaTe u xapakTepu30BaTh
OCHOBHBI€ METObI U3YUCHUSI KIICTKU:
(IpUrOTOBJIEHUE CPE3OB,

OKpallMBaHUE, MUKPOCKOIIUPOBAHMUE,
HEeHTpU(YrupoBaHue, KyJIbTUBUPOBAHUE
KJIETOK U TKaHEeH)

3.7

KieTka
KakK I€JIOCTHAsA
’KUBas CUCTEMA

KieTka kak 1es10cTHas XKUBasi CUCTEMA.
OO61re MpU3HAKY KIETOK: 3aMKHYTast
HapykHas MeMOpaHna, mosekysbl JJHK
KaK T€HETUYECKHI anmnapar, CucTeMa
cuHTe3a Oenka. Tumbl KIeTok:
AYKapUOTUYECKAs U POKAPUOTHYECKASI.
Oco0eHHOCTH CTPOCHUS
IIPOKAPUOTUYECKOU KIIETKHU.

Knerounas crenka 6akrepuii. CTpoeHue
YKapUOTUYECKOM KIIeTKU. OCHOBHbBIE
OTJINYMS PACTUTEIBHOW, )KUBOTHOM U
rpubHO Ki1eTKU. [ToBepXHOCTHBIE
CTPYKTYpPBI — KJIETOYHAs CTCHKA,
TJIMKOKAJIAKC, UX (DYHKITHH.
[Tna3maTuyeckasimemOpaHa, ee CBOMCTBa
U QyHKIMH.

PackpbiBaTh coepxaHue TEPMUHOB U
MOHSTHI: KJIIETKH (3yKapuOTHYECKas,
MPOKApUOTUYECKAs ), INIa3MaTHIecKas
MeMOpaHa (ria3maneMma), TTUKOKaIuKC,
TPAHCTIOPT BEIIECTB (TTaCCUBHBIM,
aKTUBHBIN ), SHIOIIUTO3 ((paronuros,
MUHOIIMTO3), K301 TO3, KIETOYHAS
CTEHKAa, HYKIJICOU].

CpaBHUMBaATh MEXIY COOOI
AYKapUOTUYECKHUE U TPOKAPUOTUYECKUE
KJIETKH; OTMEYaTh CXOACTBO U Pa3INYHUs
B CTPOEHUU KIIETOK OaKTEpu,
YKUBOTHBIX, PACTEHUI U TpUOOB
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JHemoncmpayuu:

Ilopmpemui: A. JIeBeHryk, P. I'yk,

T. [lIBann, M. llneiinen, K. bap,

P. Bupxos.

Tabnuyer u cxemol. «CTpoeHHUe
AYKapUOTHUYECKOU KIETKNY, «CTpoeHUE
YKUBOTHOM KJIETKN», «CTpOoeHUE
pacTUTeNnbHON KIIeTKN», «CTpOeHHE
MIPOKAPUOTHUYECKON KIICTKI.
Obopyodosanue. CBETOBOU MUKPOCKOTI,
MUKpOIIpenapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPHAIBHBIX KJIETOK

3.8

Crtpoenue
AYKapUOTHUYECKON
KJIETKU

[MuTomna3zma u ee OpraHoUIbI.
OnnomMeMOpaHHbBIE OPTaHOUIBI KICTKH:
OIIC, anmapar ['oab1Ku, TU30COMBI.
[TomyaBTOHOMHBIE OpraHOMW/IbI KIETKHU:
MUTOXOHJIPUHU, TUTACTHU/IBI.
[IpoucxoxaeHne MUTOXOHAPUN U
mIactud. Buabl miacTu.
HememOpaHHBIC OpraHOW Bl KICTKH:
pHUOOCOMBI, KJICTOUYHBIA IIEHTP,
IEHTPHUOJIU, PECHUYUKH, )KT'YTUKH.
DOYHKIIMU OPTaHOUO0B KICTKH.
BxkiroueHus.

S npo — perynsaTopHbIN HEHTP KIETKU.
Ctpoenue sqpa: saepHas 000J0UKa,
Kapuoruia3Ma, XpOMaTHH, SAPBIIIKO.

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTHI: IUTOTUIa3Ma, OPTaHOU/IbI,
sHjoruiazMarnueckascets (D11C),
anmapat ["onbmku, TH30COMBI, BaKyOIb,
MUTOXOHAPUH, THTACTUABI (XJIOPOILIACTHI,
XPOMOTIIACTHI, IEHKOIIJIACTHI),
prOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN
1EeHTp (LIEHTPOCOMA), PECHUYKH,
KTYTUKH, BKITIOUCHHUS, SIPO, SACpHAs
000JI04Ka, Kapuoria3Ma, XpOMaTHH,
STIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE YYKAPUOTHICCKON
KJIETKHU 110 U300pKEHUSIM U

Ha MUKpOIIpenaparax;
KJIaCCU(DUITMPOBATH OPTAHOUIBI
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Xpomocombl. TpaHcHOpT BEIIECTB

B KJIETKE.

Jemoncmpayuu:

Ilopmpemui: A. JIeBeHryk, P. I'yk,

T. [lIBann, M. llneiinen, K. bap,

P. Bupxos.

Tabnuyer u cxemol: «CTpoeHue
AYKapUOTUYECKOU KIETKNY, «CTpoeHUE
YKUBOTHOM KJIETKN», «CTpOoeHUE
pacTUTeNbHON KIETKNY, «CTpoeHUE
MIPOKAPUOTHUIECKON KIICTKNY,
«CTpoeHue sipa KIeTKN.
Obopyoosanue: CBETOBOH MUKPOCKOTI,
MUKPOTMpPENapaThl paCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnusie u npakmuueckue
pabomot:

Jlabopatopnas pabota Ne 2. «3yuenue
CTPOEHHUS KJIETOK PACTEHUM, ) KUBOTHBIX U
OaKTepHii MO MUKPOCKOTIOM Ha TOTOBBIX
MUKpOIIpENnapaTax U UX OMUCAHHE»

B 3aBUCUMOCTH OT OCOOCHHOCTEN UX
cTpoeHus (0OJHOMEMOpPAHHBIE,
JByMEMOpaHHbIE, HEMEMOpPAHHBIE);
ONUCHIBATH (DYHKIIMH KaXI0TO
OpraHouza B KJIETKE.
XapakTepu30BaTh KJIETOYHOE AJIPO Kak
MECTO XpaHEHHUs], nepeaaun (yABOCHUE
XpPOMOCOM) U peasn3aluu
(TpaHCKpUIIIIKS ) HACIIEACTBEHHON
uH(pOPMAIIH KIETKH.

[lepeuncnsiTh 1 OMUCHIBATH KOMITOHEHTHI
anpa 1 ux QyHKUIUU;

CxeMaTuyHO M300paxaTh CTPOCHUE
PACTUTEIBHON U KUBOTHOM KIIETKHU.
OOBACHATH OMOJIOrNYECKOE 3HAUCHUE
TPAHCIOPTa BEUIECTB B KIETKE

HToro gacoB 1mo Teme 8
Tema 4. JKuzHeaesiTeJIbHOCTDb KJIETKH
4.1 | OGMeH BelIeCTB. 2
IInacTuyeckuii
ooMmen. doTocuHTE3.
XeMOCHUHTE3

OOMeH BelecTB, UM METa0OJIH3M.
Accummisinus (I1acTUYECKU 0OMEH )
U TUCCUMMISIINS (JHEPTETHICCKUI
00MEH) — JIB€ CTOPOHBI €IMHOTO

PackpbiBaTh coqiepkaHuEe TEPMUHOB U
MOHSITUI: OOMEH BEIIECTB U
npeBpanieHre Heprun (MeTadonmn3m),
ACCUMMJIALIMS, TUIACTUYECKUN OOMEH,
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npoiiecca Mmetabonusma. Poib 3aKkoHOB
COXpPAHEHHUS BEIIECTBA U DHEPTUU

B MOHUMaHUM MeTabonmu3zma. Tumsl
oOMEHa BeIEeCTB: aBTOTPO(QHBINA U
rereporpodHbiii. Poibs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBpaIeHUN
sHepruu B KiieTke. DOTOCUHTES.
CgetoBas 1 TeMHOBas (pa3bl
dboTocunTe3a. Peakiuu porocunresa.
O¢ddexTuBHOCTH HOTOCHHTE3A.
3HaveHue (HOTOCUHTE3A JJIsI )KU3HU
Ha 3emJiie. BiusiHue ycioBuii cpenbl
Ha ()OTOCHUHTE3 U CIIOCOOBI MOBBITIICHUS
€ro MPOAYKTUBHOCTHU Y KYJIbTYpPHBIX
pacTeHU.

XeMOCHHTE3. XEMOCUHTEZUPYIOIINEC
OakTepun. 3HAUCHHE XEMOCUHTE3a
JUIS JKA3HHU Ha 3eMIIe.
Hemoncmpayuu:

Ilopmpemuwi: K. A. Tumupszes.
Tabnuysl u cxemol. «XIJIOPOTLIACT,
«DoTocuHTE3»

JTUCCUMWISIIUS, DHEPTETUYECKUI 0OMEH,
dboTocunTes, Pporonus,
dbochopunupoBaHue, MepeHOCYUK
MPOTOHOB, XEMOCHHTE3.

OmnuchiBaTh (OTOCUHTES, MPOIECCHI,
MPOTEKAIOIINE B CBETOBOM Y TEMHOBOM
dbaze.

BBISBISTE TPUUMHHO-CJICICTBEHHBIE
CBSI31 MEXK]Ty IOTJIONEHUEM COTHEYHOM
SHEPTHH XJIOPOPUILIIOM U CUHTE30M
Monekyn ATO.

CpaBHUBATH UCXOJIHBIC BEIIECTBA,
KOHEYHBIE TPOIYKTHI U YCIOBUS
MPOTEKAHUS PEAKIIUI CBETOBOU U
TEMHOBOM (pa3bl (PoTOCHHTE3A;
CpaBHuBaTh (OTOCUHTE3 U XEMOCHHTE3.
OnenuBath 3HaUCHUE (POTOCHHTE3A U
XEMOCHHTE3a JJIA )KU3HU Ha 3eMJie

4.2

DHePreTU4eCKuii
oOMeH

DHepreTuuecKuii 0OMeH B KIIETKE.
Pacuiennenue BemecTs, BBIICIICHUE U
AKKyMYJIMPOBAHHUE YHEPTUU B KIIETKE.
DTarbl SJHEPreTUYECKOro 0OMeHa.
['mukonns. bpoxkeHueun ero BUIbI.

PackpsiBaTh coiep:kaHle TEPMUHOB U
TIOHSITHI : JHEPTETUISCKUN 0OMEH,
[JIMKOJIN3, MOJIOUHOKHUCIIO€ OpOKEeHHeE,
CIIUPTOBOE OpOkKEHUE, OMOIOTHUECKOE
OKHUCJIEHUE, KJIETOYHOE JIbIXaHHUE,
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Kucnoponnoe okucnenue, unu
KJIETOYHOE JbIxaHue. OKUCIUTETbHOE
dbochopunupoBanue. I PEeKTUBHOCTH
SHEPreTUYecKoro oOMeHa.
Jemoncmpayuu:

Tabnuyet u cxemol: «TunbImuTaHus,
«Metabonuzm», «MUTOXOHAPUSY,
«JHEPreTUYECKUl 0OMEeH

JTUCCUMWISIIUSA, (PEPMEHT.
XapakTepu3oBaTh OOMEH BEIIECTB U
IpeBpaLLEHUE SJHEPTUH (META00TU3M)
KaK OJIHO X CBOWCTB KHBOTO.
[lepeuucnsaTb 0COOEHHOCTH
MJIACTUYECKOTO U SHEPTETUYECKOTO
oOMeHa B KJIETKE; YCTaHABIMBATh
B3aUMOCBSI3b MEX/1y HUMH.

Paznuuars THIIBI OOMEHA BEIIECTB

B KJIETKE: aBTOTPOHBIN U
reTepoTPOQHBIH.

OnuchIBaTh ATAIBl SHEPTETUUECKOTO
oOMeHa (OArOTOBUTEIBHBIH,
OCCKHUCIIOPOIHBIN, KUCIIOPOTHBIMN )

U CPaBHUBATH UX MEX]Yy COOOi.
XapaKkTepu30BaTh PEAKIINU ITIMKOJIN3A,
OpO>KEeHMsI, KIIETOYHOTO JIbIXaHUS,
BBISIBJIATh IPUUMHHO-CJIEICTBEHHBIE
CBSA3U MEXK]y TJIMKOJIN30M, KIIETOUYHBIM
JIIXaHUEM M CUHTE30M MOJIeKYJI ATO.
CpaBHuBath 3 PEKTUBHOCTD
OECKHCIIOPOIHOTO W KUCIOPOAHOTO
ATanoB

4.3

Buocuures Oelka

Peakuuu MaTpuyHOrO CHHTE3A.
['enetnueckas nadopmarus u JTHK.
Peanuzanus renetnyeckon
uH(popMalnK B KIETKE.

PackpsiBaTh copepkaHue TEPMHUHOB
Y HNOHSTHIN: T'€H, TCHETUYCCKUU KO/I,
MaTPUYHBIN CUHTE3, TPAHCKPHUIIIIHS,
TPAHCJIALUA, KOJIOH, aHTUKOJIOH,
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I'eneTnyeckuil KO HErO CBOMCTRA.
TpaHCKpUIILIUA — MATPUYHBIN CUHTE3
PHK. Tpancnsiius — OuocunTes Oernka.
Oransl TpaHcasauuu. Kogupoanue
aMUHOKHCIIOT. Pons pubocoms
ouocuHTEe3e OenKa.

Jemoncmpayuu:

Ilopmpemuwi: H.K. Konb1oB.

Tabauywvt u cxemor: «Ctpoerue JTHK»,
«CtpoeHue 1 PyHKIIMOHUPOBAHUE TSHAY,
«Cunres 6enkay, «Pemmukanms JJHK»,
«'eHeTnueckul KOI».

Obopyoosanue: MOJIENTN- aNTUTMKAITAN
«¥Y nBoenue JAIHK u Tpanckpunuusy»,
«buocunTe3 OenKay

pubocoma, IIeHTpaIbHas 10rma,
MOJICKYJISIpHAsi OMOJIOTHSL.

OnpeaensiTh CBOMCTBA TEHETUYECKOTO
KoJia (TPUILIETHOCTh, OJTHO3HAYHOCTb,
BBIPOKJICHHOCTh, YHUBEPCAIHHOCTD,
HETEePEKPHIBAEMOCTh, HEMTPEPHIBHOCTH ).
OrnuchIBaTh dTAMbl peanu3aluu
HACJIEJICTBEHHOU HH(POPMAITNH B KIIETKE.
CpaBHHMBATh PEaKIUH MAaTPUIHOTO
cuntezamosiekysn PHK u 6enka B kietke

4.4

Hexnerounnie
(bOpPMBI )KU3HU —
BUPYCHI

Hexknerounsie (opMbl KU3HU — BUPYCHI.
HcTtopust oTKpbITHSI BUPYCOB

(. W. ViBanoBckwmii). OcobeHHOCTH
CTPOEHUS U )KU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX U YETIOBEKA, BHI3HIBACMBIC
BUpycamu. Bupyc ummyHnoneduiura
gyenoBeka (BUY) — BozOyautens CIT/]a.
OOpartHas TpaHCKPUIIIIKSA, pEBEpTa3a u
uHTerpasa. [Ipodpumakruka
pactpocTpaHeHUS BUPYCHBIX
3a00JIEBaHUI.

PackpriBaTh conepxaHue TEPMUHOB U
MOHSITHI: BUPYC, BUPYCOJIOT U, KaIlCHJI,
O6aktepuodar, BUpyc UMMyHOAehUIIHTA
yenoBeka (BMIY), oHKOreHHbIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOUHYIO (OpMY KU3HU;
0COOEHHOCTU CTPOCHHUS U
KU3HEIEATETLHOCTH BUPYCOB.
OnuceiBaTh )KU3HEHHBIHN UK BUPYCOB
UMMYHOIe(pUIITa YeTTOBEKA; pa3INdaTh
Ha pucynkax BTM ((Bupyc TabauHoi
Mo3auku), 6akrepuodar, BUY.

39



denepanbHas padouas nporpamma | buonorus. 10-11 kiaccel (6a30BbIil ypOBEHB)

JHemoncmpayuu:

Iopmpemuwi: ]1. 1. IBaHOBCKHU.
Tabnuyel u cxemol: «Bupycoi»,
«bakrepuodaruny; «CtpoeHue u
XKU3HEHHBIN ki Bupyca CITNda,
oakTepuodaray.

Obopyoosanue: MOAENb CTPYKTYPbI
JIHK; MarauTHas MoJieIb-anIInKaIus
«CTpoeHHE KIETKU»

OOO0CHOBBIBaThH U COOIIOATh MEPHI
npO(HUIAKTUKN PaCTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHUM
(pecniupaTOpHBI€, KETYI0YHO-
KUIIICYHbIE, KJICIEBOU AHIIC(ATUT,
BUY-undexius)

Utor

O 4aCOB I1O0 TEMC

6

Tema 5. PazMHoO:KeHMe W UHAUBHUIYAIb

HO€ pa3sBUTHEC OPraHu3sMoB

5.1

JKy3HeHHBIN TUKIT
KJIeTKH. /lenenue
KJIETKH. MUTO3

1

KneTouyHbIN UK, UM ) KU3HEHHBIN 1TUKJI
kietku. MaTepdasza u MUTo3.
[Tporecchl, mpoTekaroriue B HHTEpdase.
Penukanus — peakuusi MAaTpUIHOTO
cunresa JIHK. CtpoeHne XxpomMocom.
XPpOMOCOMHBIN HAOOp — KAPHUOTHII.
JIMIITONAHBIN Y TanIoOuIHbINA
XpPOMOCOMHBIE Ha0OPBI. XPOMATH/IBI.
[{rTOJIOTHYECKUE OCHOBBI PA3MHOKEHUS
Y UHJIMBUIYaJIbHOTO Pa3BUTHS
OpraHu3MOB. [[eJIeHrEe KIIETKH — MUTO3.
Cranun muto3a. [Iporeccsl,
MPOUCXOISIIAE HA PA3HBIX CTATUAX
MHUTO3a. brogorundeckuii CMbICI MUTO3a.
[Iporpammupyemas TuOeIb KIETKH —
aroITo3.

PackpriBaTh conepxaHue TEPMUHOB U
MOHSTHI: KIIETOYHBIN LUK, UHTEp(a3a,
peAyIUTMKALKS, XPOMOCOMA, KapUOTHII,
rarIOUJHBINA, JUILIOUIHBIN
XPOMOCOMHBIN HAa0O0p, XpOMaTHUbBL;
MHUTO3 €ro cTaauu: npodasza, Meradasa,
anadasza, Teinodasa.

OnuceIBaTh )KU3HEHHBIN UK KICTKU;
MIEPEUUCTIATh U XapaKTepU30BaTh
MEPHUOJIBI KIIETOYHOTO IUKIIA,
CpPaBHHUBATh UX MEXK]Yy COOOIA.
OnuchIBaTh CTPOCHUE XPOMOCOM,
KapUOTHIIOB OPTAaHU3MOB, CPABHUBATH
XPOMOCOMHBIE HA0OPHI KIIETOK.
CpaBHUBATH CTaIMHM MUTO3A.

Pa3znmuuaTes Ha MUKpoTpenaparax
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JHemoncmpayuu:

Tabnuyst u cxemvi: «KIETOUHBIN UKD,
«Penmukanus IHK», «Ctpoenne
XpOMOCOMBI», «KMHUTO3»; MarHUTHAs
MOeb-anTuInKanus «JleeHne KIeTKu;
Mojens JIHK.

Obopyodosanue.: CBETOBOM MUKPOCKOT H
Mukpornpenapat «KapuokuHes B KJeTKax
KOpeEILIKa JIyKay.

Jlabopamopnisie u npakmuueckue
pabomut:

JlaGoparopnas paborta Ne 3.
«Habmnroienne MuTo3a B KJIeTKax
KOHYMKAa KOpEIIKa JyKa Ha TOTOBBIX
MUKpOITpEnapaTax»

Y PUCYHKaX CTaJUU MUTO3A.
PackpbIBaTh OMOJIOTMYECKUI CMBICI
MHTO3a

5.2

DopMbI
Pa3MHOKEHHS
OpraHU3MOB

®opMBI pa3MHOKEHHUS OPTaHU3MOB:
OecI10J10€ U MOJIOBOE.

Bupl 6ecrionoro pa3MHOXKEHUS :
JleJIEHHE HaJBOE U MIOYKOBAHUE OJTHO-
¥ MHOTOKJICTOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTHBHOE pa3MHOKCHUE.
HckyccTBEHHOE KIIOHMPOBAHUE
OpraHU3MOB, €r0 3HAYCHNE
JUISICEIICKITUH.

[TomoBO€ pa3MHOKEHHE, ETOOTIANYHS
OT 0€CIT0JIOTO.

Hemoncmpayuu:

PackpsiBaTh cofepkaHlE TEPMUHOB
Y TIOHSATHUI: pa3MHOKEHHUE, KIIOH,
MOJIOBBIE KJIETKU (TaMETHI),
AUIEKIIETKA, CIIEPMAaTO30HU/1, 3Ur0Ta,
JIeJIEHUE HaJIBOE, IOYKOBaHHE,
criopyJnsnusi, pparMeHTanus,
BETE€TaTUBHOE Pa3MHOKEHUE,
CEMEHHOE Pa3MHOXKEHUE, ONbUICHUE,
JIBOMHOE OTIOAOTBOPEHHE, TIOJIOBBIE
JKeJe3bl, CECMEHHUKH, SIMUYHUKU,
OIIOOTBOPEHHE (HAPYIKHOE,
BHYTPEHHEE).
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Tabauywvt u cxemol: «DopMbl
Pa3sMHOXXEHUS OPraHu3MOBY, «/IBolHOE
OIUIOAOTBOPEHHUE YIIBETKOBBIX
pacTeHuin», «/lenexnue KineTku
OakTepumny, «BeretaTuBHOE
Pa3MHOKEHHUE pacTeHUi», «CTpoeHue
MOJIOBBIX KJIETOK)

XapakTepu30BaTh 0COOCHHOCTH

¥ 3HaYeHue 0ECIT0I0r0 U MOJIOBOTO
crioco00B Pa3MHOXKECHUSI.

Boinensate Bubl 6€conoro
Pa3MHOXECHHUS; BBISBIIATH B3AaMMOCBSI3H
MeXIy hopMaMu U criocodamu
Pa3MHOXCHUS, U UX OMOJIOTHUECKUM
3HAYCHUCM.

BnaaeTs npuéMamu BEreTaTHBHOTO
Pa3MHOXCHUS KYJIBTYPHBIX paCTCHUH
(Ha MpuMepe KOMHATHBIX ).
XapakTepu30BaTh MOJIOBBIC KICTKHU:
STUTIEKIICTKH, CTIEPMAaTO30U/IbI;
BBISIBJIATH OCOOCHHOCTH

UXCTPOCHHUSI

5.3

Metios

Meiio3. Craauu meiiosa. [Iporiiecchl,
MPOUCXOAAIINE HA CTAIUSIX MeHo3a.
[loBennenrne XxpoMoCOM B MENO3€E.
Kpoccunrosep. brosornyeckuii cMbICT
Y 3HAaUYCHHE MeKo3a.

Hemoncmpayuu:

Tabauywvl u cxemol.: «JleTeHUE KIICTKN,
«Menosy.

Obopyoosanue: moaens JJTHK;
MarHuTHas MOJEIb-alTUIMKALIUS
«JleneHue KIeTKn»

PackpsiBaTh coiepkaHlE€ TEPMUHOB U
MMOHSATHM : MEM03, KOHbIOTallus
XPOMOCOM, MEPEKPECT (KPOCCUHTOBED)
XpOMOCOM, TaMETHI.

XapakTepu3oBaTh MEHO03 Kak Crioco0
KJIETOYHOTO JICJICHUS; ONTUCHIBATh MEi103
10 CTaAUsIM; CPAaBHUBATh CTAJIUU Meil03a
Y MUTO3A.

Paznuuath Ha pUCyHKax CTaauy MENO034;
pacKpbIBaTh OMOJIOTMYECKOE 3HAUCHHE
Meio3a
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5.4 | OGpa3oBanue u I'amerorenes — mpoiiecc 0Opa3oBaHUs PackpsiBaTh copepkaHie TEPMUHOB U
Pa3BUTHE MOJOBBIX MOJIOBBIX KJIETOK YKUBOTHBIX. MOHSITUMN: TAMETOTeHE3, CIIEPMATOreHE3,
KJIETOK. [TonoBsIe xee3bl: CEMEHHUKU U OOreHe3, CIIEPMaTO301 1, aKpOCcoMa,
OrmoioTBOpEeHHE suaHuKd. OOpa3oBaHUE U pa3BUTHE SUIEKIIETKA, MOJISIPHBIE TENbIIA.

TI0JIOBBIX KJIETOK — raMeT (CIIepMaTO30H I, | XapaKTepH30BaTh OCOOCHHOCTH
SIMIEKIIeTKA) — CTIepMaTOreHe3 1 raMeToreHe3a y )KUBOTHBIX U €T0 CTaJuu;
oorene3. OcCOOEHHOCTH CTPOSHUS MTOJIOBBIC KJICTKH KUBOTHBIX U ONHUCHIBATH
SIMIIEKIJIETOK U CTIEPMATO30HI0B. MPOLECC UX PA3BUTHSL.

OmnonorBopenue. [TapreHorenes. CpaBHUBATH CLIEPMATOTCHE3 U OOTEHE3.
,ZIeMOHcmpauuu; OnucrIBaTh OILIOAOTBOPCHUC,

Tabauywvl u cxemol.: «IIpssmoen HenmpsiMoe OMOJIOrMYECKOE 3HAUCHUE

pa3BuTHEY, «I aMeToreHes OIJIOAOTBOPCHUA

Yy MJIEKOMTUTAIOUIUXU YETIOBEKAY.

Obopyodosanue: Mmoaeb MeTada3zHoi

XPOMOCOMBI, MUKPOCKOTI,

MUKponpenapatsl «CrepMaTo30u/Ibl

MJICKOITUTAIOIIETOY, «SHIeKIeTKa

MJICKOTTUTAIOIIIETO».

Jlabopamopnule u npakmuueckue

pabomot:

Jlabopatopnas pabota Ne 4. «M3yuenue

CTPOEHUS TOJIOBBIX KJIETOK Ha TOTOBBIX

MHUKpOMpenapaTax»

5.5 | UnauBuayanpHOE NunuBuayanbHoe pa3BuTue (OHTOTeHe3). | PackphIBaTh copepikaHue TEPMUHOB
pa3BUTHE DOMOpHOHAIILHOE Pa3BUTHE Y TIOHSITUI: OHTOTE€HE3, SMOPUOTEHE3,
OpraHu3MOB (oMOpuorenes). DTarnbl SMOPHOHATILHOTO | 3Ur0Ta, ApOoOJIeHHE, 0J1aCTOMEpBHI,

Pa3BUTHUA Y IIO3BOHOYHLIX ) KMBOTHBIX!

MopyJia, 01actysa, 6J1acToIeb,
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Ipo0JieHHe, TacTPyJIALNs, OPraHOTeHES.
[TocTamOpuroHanbHOE pa3BUTHE. THUITBI
NOCTAIMOPUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He MpsMoe (JINYMHOYHOE).
Bnustaue cpensl Ha pa3BUTHE
OpPraHu3MOB; (haKTOPHI, CIIOCOOHBIE
BBI3BIBATh BPOKJCHHBIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOTECHE3
I[BETKOBOI'O PACTEHUSI: CTPOCHHUE CEMEHH,
CTaJluy Pa3BHUTHA.

JHemoncmpayuu:

Tabauyvl u cxemol: «OCHOBHBIE CTAIUU
oHTOreHe3a», «[Ipsimoe u Henpsimoe
pa3BuTHEY, «/{BOWHOE ONJIOJOTBOPEHHE
YLIBETKOBBIX PACTEHMI»

racTpysa, Hepysa, OpraHOTeHES;
3apOJIBIIICBBICIIUCTKH: 3KTOIepMa,
Me30JIepMa, SHTOICPMa;
MOCTIMOPHOHAIIEHOE Pa3BUTHE: TIPIMOE
U HeTpsiMoe (JTIMYMHOYHOE); MeTaMoPd 03,
Meracropa, MHUKPOCIIOpa, MbLUIBIIEBOC
3epHO, CIIEPMUHU, 3aPOIBIIICBBIA MEIIIOK,
JIBOITHOE OTLIOJIOTBOPEHUE.
OmnpeaensTh dTarnbl SMOPHOHATBEHOTO
pa3BHUTHSI XOPJIOBBIX HA CXeMaX U
npernaparax | OIMUChIBATh MPOIECCHI,
MIPOUCXOISAIINEC HA KaXKIOM JTarle.
CpaBHUBATH MTEPUOJIBI OHTOTEHE3A;
psIMOE M HeTIPSIMOE (JIMUUHOYHOE)
NOCTAIMOPHOHANIBEHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U APYTUX
XOP/IOBBIX.

OOBSACHATH OMOJIOTMYECKOE 3HAUCHUE
pa3BUTHS C METaMOP(HO30M;
OTPHUIATEIHHOE BIMSTHUE aJTKOTOJIS,
HUKOTHHA U JIPYTUX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeIoBeKa.

OnuceIBaTh MPOIECC IBOMHOTO
OTLTIOIOTBOPEHMSI Y IIBETKOBBIX
pacTeHui

Htoro yacoB no teme
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Tema 6. HaciieACTBEHHOCTh U H3MEHYMBOCTH OPraHU3MOB

6.1 | ['eneTuka — HayKa 1 [Ipenmer n 3aaa4M T€HETHUKH. PackpsiBaTh copepkaHie TEPMUHOB U
0 HaCJIeJACTBEHHOCTHU Ponp nutonoruu u sMOpUOIOTUH MOHSITUIN: T€H, TEHOM, T€HOTHUII, (DEHOTHII,
Y U3MEHYUBOCTHU B CTAHOBJICHUU F€HETUKHU. BKiiaj XpPOMOCOMBI, aJUIeNIbHbIE TEHBI (AJIJIENH),
POCCUNCKUX U 3apyOEIKHBIX YUCHBIX B rOMO3UT0Ta, TeTePO3UTr0Ta,
pa3BUTHE TEHETUKU. MeTO1bl TCHETUKH JIOMUHAHTHBIN TIpU3HAK (T€H),
(ruOPUIOTOTUUECKUA, PEIeCCUBHBIN MpU3HaK (T'eH), YucTas
IUTOTC€HETUYECKUI, MOJIEKYIISIPHO- JIUHUS, TUOPU]L.
TCHETUYCCKUH ). [lepedyucnsaTe u xapakTepru30BaTh
OCHOBHBIE T€HETUYECKHUE TTOHSATHUS. METO/IbI TCHETUKH: THOPHUIOIOTUUSCKUH,
I'eneTnueckas CHMBOJIHKA, [IUTOTCHETUYCCKU M, MOJICKYJIIPHO-
UCIIOJTb3yeMasl B CXeMaXx CKpeIIUBaHUH. TCHETUYECKUI; JOMUHAHTHBIE U
Jlemoncmpavuu: pELIECCUBHBIC MPU3HAKK PACTEHUI U
Ilopmpemuwi: I'. Menpnens, T. Mopras, KVUBOTHBIX.
H. U. BaBunos, C. C. UeTBepHuKOB, ITonp30BaThCA r€HETHYSCKOM
H. B. Tumo¢een-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIUKOU
Obopyoosanue: MOJENb- ANITUTHKAIUS JUISL 3aITUCH TEHOTHITMYECKUX CXEM
«MOHOTHOPUTHOE CKPEIIBAHHEY, CKpeITUBaHUS
repbapuii «['opoX MOCEBHOI
6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACJIEIOBAHUS PackpriBaTh copepkaHue TEPMUHOB
HacJaea0BaHUs PU3HAKOB, YCTAHOBJICHHBIE Y TIOHSITHI: MOHOTUOPHTHOE
MPU3HAKOB. I'. Mennenem. MoHOTHOpUAHOE CKpelIMBaHue, GeHOTUITHYSCKUE
MonorubpuaHoe CKpellluBaHue. 3aKOHEIMHO00pa3us IPyIIibl, THOPUIOTOTUYECKUI METO/,
CKpELIMBaHHE rUOPUIOB MEPBOTO MOKOJIEHUS. [IpaBuiio | YUCTHIC JIMHUH, JOMUHAPOBAHUE TCHOB

JOMUHUPOBAHHUS. 3aKOH pacllerieHUs
MIPU3HAKOB. [ MIIOTE3a YUCTOTHI TaMeT.
[TonHOEHM HEMONMHOE TOMHUHUPOBAHUE.

(moJIHOE, HETMOIHOE), PacIIEIIICHUE
B TIOTOMCTBE.
OnuceiBaTh METOAUKY TTPOBEACHUS
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JHemoncmpayuu:

Ilopmpemui: I'. Mennensb.

Tabnuyet u cxemovl: «MoHOrHOpHUIHOE
CKpEILMBAHUE U ET0 [IUTOTCHETUYECKAS
OCHOBa», «3aKOH pacCLICIJIEHUS U €TO
LUTOT€HETUYECKAs] OCHOBA», «3aKOH
YUCTOTHI TAMET.

Obopyodosanue:

MoIeNu-anTuMKanuu « MoHOruOpuIHOE
cKpelrBaHuey, «HenomHnoe
JTIOMUHUpOBaHUeE, repdbapuii «I'opox
ITOCEBHOW»

I'. MeHaeneMonbITOB M0 U3YYEHUIO
HACJIEOBAHUS OJTHOM Napbl NMPU3HAKOB
y TOpOXa II0CEBHOTO.

PackpsiBaTh conepkaHrue 3aKOHOB
eAMHO00pa3us THOPUIOB MEPBOTO
IIOKOJICHUS U 3aKOHA PacCLICILICHUS.
OOBSCHATH TUIIOTE3Y YUCTOTHI TAMET.
3anuchIiBaTh CXEMbl MOHOTHOPHUTHOTO
CKpelIMBaHUs, OOBSICHATh €ro
IHUTOJIOTUYECKUE OCHOBBI U PELIATH
TEHETUYECKHE 3aJ]aun

Ha MOHOTHOPHHOE CKpCIMBAaHHUE

6.3

JurubpuaHoe
CKpEIIMBaHHE.
3aKOH HE3aBUCHUMOTI0
HaCJIeTOBAaHMS
IIPH3HAKOB

JlurubpunHoe cKkpemuBanye. 3akoH
HE3aBHCHUMOTO HAaCJeI0BaHUS
MPU3HAKOB. [[uTOreHe THIeCKe OCHOBBI
JTUTHOPHUIHOTO CKPEITUBAHMS.
AHaM3UpYyolIee CKpeluBaHue.
Hcnonp3oBanre aHATM3UPYIOMIETO
CKpEILUBaHUs JJIsl OIIPEICIICHUS
Te€HOTHUIIa OCOOU.

Hemoncmpayuu:

llopmpemui: I'. MeHnenb.

Tabnuywl u cxemwi: «JluruOpuaHoe
ckpeluBaHuey, «lluronorunueckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUS.
Obopyoosarue.: MOAETL- ANTUTMKALTUS
«JIurudpuHOE CKpENTUBAHUE)

PackpeiBaTh cojep:kaHue TEPMUHOB U
MOHSATUN: TUTUOPUIHOE CKpPEIIMBaHUE,
aHAJIM3UPYIOIEE CKPEIIMBAaHUE.
OmnuceiBaTh ONBITHI I. Menneins

10 U3YYEHHUIO HACIIC/IOBAHUS JBYX Map
MIPU3HAKOB Y TOPOXa MMOCEBHOTO.
PackpsiBaTh coqiepkaHue 3aKOHA
HE3aBHCUMOTOHACJIEIOBAHUS IPU3HAKOB.
[IpyMeHAT MAaTEMAaTUUYECKUI pacyeT

C TIOMOIIBIO METOJIa MEPEMHOKEHUS
BEPOSITHOCTEN M 3aIUCh C MOMOIIBIO
(hEHOTUITNYECKUX PATUKATIOB
pacuICIUICHUs TPU3HAKOB Y TOTOMKOB
1o (OEHOTHUITY U TEHOTHUITY.

3anuchIBaTh CXEMbI I[I/IFI/I6pI/II[HOI‘O
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CKpEIIMBaHUs, OOBSACHATDH €ro
LUTOJIOTUYECKUE OCHOBBI M pEIIaTh
TeHeTHUYECKHE 3a/1a4u Ha TUTHOpUIHOE
CKpELIMBaHHE

6.4

CremieHnoe
HACJIEJOBAHNE
IPU3HAKOB

CuernieHHOe HaclieI0BaHKE TPU3HAKOB.
Pabora T. MopraHna no cuerjieHHOMY
Haclie1oBaHuIo reHoB. Hapyiienue
CLICTUICHUS T'€HOB B PE3yJIbTATE
KpOCCUHTOBEpPA. XpOMOCOMHAas TEOPUS
HACJIEJICTBEHHOCTH.

I'eHeTnyeckue KapThl.
JHemoncmpayuu:

Ilopmpemuwr: T. Mopran.

Tabauywl u cxemol: «Mero3y,
«I"eHeTHUECKNE KapThl PACTEHUN,
KUBOTHBIX M YEJIOBEKaY,
«B3anMonelicTBre aJuIeJIbHBIX TEHOBY.
Obopyoosanue.: MAKpoIpeniapar
«dpozoduna» (Hopma, mytanuu GopMbl
KpPBUIbEB U OKPACKU Teja), MUKPOCKOII,
Mozenb-anmunkanus «llepexpéct
XPOMOCOM.

Jlabopamopnusie u npakmuueckue
paoomot:

Jlabopatopnas pabota Ne 5. «3yuenne
pe3yJabTaTOB MOHOTUOPHUIHOTO

U AUTHOPUTHOTO CKPEIIMBaHUS

PackpeiBaTh conepxanre TEPMUHOB U
MOHATUIN: CUEIJIEHHOE HaclleJ10BaHUE
MPU3HAKOB, PEKOMOMHAITUS TE€HOB,
TEHETUYECKHUE KAPThI XPOMOCOM,
MOpPraHH/a.

Ha3bpiBaTh OCHOBHBIE TTOJIOKEHUS
XpPOMOCOMHOM T€OPUHU
HacaeacTBeHHoCcTH T. MopraHa;
pacKphIBaTh COAEPKaHUE PAOOTHI

T. Moprana no CuerieHHOMY
HACJIEIOBAaHUIO T'€HOB U IIPUYNHBI
HapyILIEHUs CUECIICHUS MEXK1y T€HaAMU.
3anuchIBaTh CXEMbI CKPEIIMBAHUS

IIPY CLIETUIEHHOM HacCJIEJ0BaHUH,
OOBACHSTH MPUYMHBI PEKOMOMHAIIUN
T€HOB, ONPEIEIISATh YUCIIO TPYIIIIL
CLECIUICHUS T€HOB; peIlaTh TCHETUYECKUE
3a71a4M Ha CLEIUICHHOE HACIEq0BaHUE
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y Ip030¢ Uil HA TOTOBBIX

MHKpoOMpenapaTax»

6.5 | ['ereTnka moJa. I'eneTuka nosa. XpoMoCOMHOE PackpeiBaTh congepxanne TEPMUHOB U
Hacnenosanue onpeAeIeHnue nojia. AyTOCOMBI U MOHSTUN: XPOMOCOMHBIN HAbOP,
MPU3HAKOB, MOJIOBBIE XPOMOCOMBI. ' OMOraMeTHBIE U | @yTOCOMBI, MIOJIOBBIE XPOMOCOMBI,
CUEIJIEHHBIX C [TOJIOM reTeporaMeTHbIE OPraHU3MBbl. TOMOTaMETHBIN MOJI, T€TePOraMeTHBII

HacnenoBanue npu3HaKkoB, CUEIIEHHBIX | 110JI, CLIETUIEHHOE € MIOJIOM HACJIEA0BaHUE
C TIOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBSCHATH IIUTOJIOTMIECKUE OCHOBBI
Iopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXaHW3Ma OIPEAECICHUS
H.N. BaBunos. [10J1a Y Pa3IuyHbIX OPraHU3MOB.
Tabnuyel u cxemsi: «I'eHETHKA TIONIAY, CpaBHUBATh 3aKOHOMEPHOCTHU
«3aKOHOMEPHOCTH HACJIeIOBAHUS, HaCJIEJOBAaHUS TPU3HAKOB, CLETUICHHBIX
CLICIUIEHHOTO € MOJIOM», «Kapruotursl Y HE CLEIJICHHBIX cIIoJIOM. PemaTh
YeJI0BEKa U JKUBOTHBIX)» IF€HETUYECKHE 3a/1a4l Ha HACJIEIOBaHUE
CUEIJIEHHBIX C TI0JIOM MPU3HAKOB

6.6 | I3MEeHYHNBOCTD. HN3meHunBOCTH. BUbI N3MEHUHMBOCTH: PackpeiBaTh conepxanre TEPMUHOB U
Henacnencreennas HEHACJIEICTBEHHAs! U HACJICICTBEHHAS. MOHATUM: NU3MEHYUBOCTD,

W3MEHYHUBOCTh Ponb cpenbl B HEHACIEICTBEHHON HACJICICTBCHHAs1 U3MEHYUBOCTb,

W3MEHUYMBOCTU. XapaKTepPUCTHUKA
MOIU(UKAITMOHHON U3MEHYUBOCTH.
BapuanuonHbli psia v BapuaioHHas
kpuBas. Hopma peakiuu npusHaka.
KonnuecTBeHHBIE 1 KQUECTBECHHEIC
MIPU3HAKU U UX HOPMa PEaKIIHH.
CaoiicTBaMOAN(PUKALIMOHHON
U3MEHYHBOCTH.

HEHACJEACTBEHHAs U3MEHYUBOCTD,
MOAU(PUKAIIMOHHAS U3MEHUYUBOCTb,
BAPHALMOHHBIN psi/i, BAPUAHTA,
BApHALMOHHAsl KpUBas, NMPU3HAK,
HOpPMa pEaKLNH, KOJTUYECTBEHHbBIE U
Ka4EeCTBEHHBIE MTPU3HAKHU.
Kinaccugunnposats Bubl
VW3MEHUYHMBOCTHU U BBIABISATH UX
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JHemoncmpayuu:

Tabnuyel u cxemol: «Bunbl
U3MEHYMBOCTHY, «MoaudukamonHas
U3MEHYUBOCTDH.

Jlabopamophule u npakmuueckue
paoomoi:

Jlabopartopnas pabora Ne 6. «3yuenue
MOAU(DUKAITMOHHON U3MEHYHUBOCTH,
NOCTPOEHHUE BapUALlMOHHOTIO psijia U
BAPUALIMOHHON KPUBOM»

OHOJIOTHYECKHE OCOOEHHOCTH.
ITepeuucisaTe cBOMCTBA
MOAU(DUKAIMOHHON U3MEHUYHUBOCTH U

OOBACHSATH €€ 3HaUCHUE JIJIs1 OPTaHU3MOB.

Pa3nuuars KONMYECTBEHHBIE U
KAu€CTBEHHBIE IPU3HAKU; CTPOUTH
BAapUALIMOHHBIN PsiJl, BAPUALIMOHHYIO
KPUBYIO, BBIYUCIATh CPEJIHEE 3HAUEHUE
MIpU3HAKa

6.7

Hacnencrsennas
U3MEHYHUBOCTD

HacnencrBenHas, vy TeHOTUITMYECKas
M3MeHYMBOCTh. KoMOMHaTHBHAA
W3MEHYHUBOCTL. Meio3 1 MoJoBOH
MPOIIECC — OCHOBA KOMOMHATHBHOM
M3MEHUYUBOCTU. MyTalmoHHas
W3MEHYHUBOCTb.

Kiaccuduxanys myTanuii: TeHHbBIC,
XpPOMOCOMHBIE, TEHOMHBIE.
YacroTra 1 MpUYUHBI MYyTalUH.
MyTareHnnbie GaKkTOpBHI.

3aKOH TOMOJIOTHYECKUX PSTIOB

B HACJICACTBEHHOM M3MEHUYUBOCTH
H. . BaBunosa. BHesinepHas
HACJICJICTBEHHOCTh U U3MEHUMBOCTb.
Hemoncmpayuu:

lopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.

Tabnuysl u cxemvl: «MyTalnOHHAs

PackpeiBaTh copepxaHue TEPMUHOB U
TOHSITHUI : HACJIeACTBECHHAs
M3MEHYHUBOCTH, KOMOMHATHUBHAS
W3MEHYMBOCTb, MyTallMOHHAS
W3MEHYMBOCTh, MYTaHT, MYTallUHU:
T€HHbIE, XPOMOCOMHBIE, TEHOMHBIC;

IMOJIUIITION A, aHCYIINIIONAUS, MYTAI' CHBI.

XapakTepu3oBaTh HACJICICTBECHHYIO
N3MEHYUBOCTD; (JOPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKUX PSIOB

B HACJICICTBEHHOM N3MCHUYNBOCTH

H. 1. BaBunoBa 1 0OBSICHATH €ro
3HAYCHHE IS OMOJIOTHH U CEJICKIIMU.
KiraccupunmupoBath MyTaluu: TeHHBIE,
XPOMOCOMHBIE, TEHOMHbBIE U IPUBOIUTD
MIPUMEPBI MYTAIUH.

OOBACHATh MPUYMHBI BOSHUKHOBEHUS
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U3MEHYHUBOCTDY.
Obopyodosanue. MUKPOCKOIL,
Mukpomnpenapat «/[po3oduna» (Hopma,
MyTaluu GOPMBI KPBUTBEB U OKpacKa
TeJa); KOMHATHBIE PACTEHHS C MECTPOi
OKpAaCKOM JIMCTHEB.

Jlabopamopnusie u npakmuueckue
paoomoi:

JlaGoparopnas pa6ota Ne 7. «AHanu3
MYTaIui y Ipo30¢uiIsl Ha TOTOBBIX
MUKpOIpenapaTaxy»

MyTalui, poiib (PaKTOPOB-MYTareHOB.
CpaBHUBATh BUJBl MyTallui; BBISBIATD
IIPUYMHBI HACJIEACTBEHHON
M3MEHUYMBOCTU, UCTOYHUKHU MYTareHOB
B OKpY>Karolen cpeie (KOCBEHHO).
XapakTepu30BaTh BHESICPHYIO
HACJIeICTBEHHOCTh U U3MEHYUBOCTh

6.8

['eneTuka 4emoBeka

I'enetuka yenoseka. Kapuorun
YyeJIOBEeKa.

OCHOBHBIE METO/IbI TCHETHUKH YCJIOBEKA:
reHeaJIOTUYECKHI, OJIM3HEIOBBIMH,
LIUTOr€HETUYECKHU I, OMOXUMUYECKU,
MOJICKYJISIPHO-TEHETUYECKUH.
CoBpeMeHHOE Onpe/IeICHUE TeHOTUIIA:
MMOJJTHOT€HOMHOE CEKBEHHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM YHCJIIE

¢ nomouieto [1[P-ananu3a.
HacnencrBeHnbie 3a00J1eBaHus
YeJIOBEKA: F'eHHbIC 00JIe3HU, 00JIC3HU

C HaCJIeACTBECHHOM
MPEIPACIIOT0KECHHOCTHIO, XPOMOCOMHBIE
0one3un. CoMaTHYCCKHE U
FCHEPATUBHBIC MYTALUH.

PackpbIBaTh coziepikanrie TEPMUHOB U
MOHSTHI: KAPUOTHUIT YEIOBEKA,
[IUTOTEHETUYECKUI METO/I,
reHeaJIOrMueCKHU METO/I, POJIOCIIOBHBIE,
OJIM3HEIIOBBIA METO/I, HACTIEACTBEHHBIC
0oJie3HH: (MOHOTCHHBIC,

C HACJIEACTBEHHOM
MPEAPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuucnsaTb 0COOEHHOCTH U3YUYECHUS
T€HETUKH YeJIOBEKA; IPUBOJIUTD
MIpUMEpPHI HACJIEACTBEHHbBIX O0JIe3HEN
YeJI0BEKa, XapaKTepru30BaTh METObI UX
NpoPUIAKTUKN; 00OCHOBBIBATH 3HAUCHHE
MEJUKO-TEHETUYECKOTO
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CrtBosioBble KiIEeTKU. [[puHIMIBI
3I0pPOBOTO 00pa3a *KU3HU, TUATHOCTUKH,
PO UIAKTUKYI U JICUYCHUSI TCHETUYECKUX
0ose3nell. MeauKko-TeHeTUYeCKoe
KOHCYJIbTUPOBAaHUE. 3HAUEHUE
MEJIUIIMHCKON T€HETUKHU

B IIPEJOTBPAIICHUH U JICUCHUU
TeHEeTUYECKUX 3a00JI€BaHUM YeIOBEKA.
JHemoncmpayuu:

Tabauywl u cxemwi: «HacnegoBanue
pesyc-akropay, «I'eHeTHKa TPyIII
KPOBUY.

Jlabopamopnsie u npakmuyeckue
pabomut:

[TpakTuyeckast padota Ne 2.
«CoCTaBlIEHHE U aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa»

KOHCYJIbTUPOBAHUS.
BbISBIIATE U CpaBHUBATH MEKIY COOOM
JIOMUHAHTHbBIE U PELIECCUBHBIE IPU3HAKU
4eJI0BEKa.

CocTaBIATh M AHAIU3UPOBATH
POZIOCTIOBHBIE YEIOBEKA

Hroro yacos no teme 8
Tema 7. Cejiek1iusi OPraHu3MoOB, OCHOBbI OMOTEXHOJIOTHH
7.1 | Cenexius KaK HayKa 1 Cenekuus Kak HayKa U IIpoliecc. PackpeiBaTh copepkaHue TEPMUHOB

U TIporecc

3apoxaeHue CENeKIUHA U JOMECTUKALIMS.
VYuenne H. U. BaBunosa o nenrpax
MHOTO000pa3usi ¥ MPOUCXOKICHUS
KYJbTYPHBIX PACTEHUH.

L{eHTpBI TPOUCXOKIEHUS JOMAITHUX
YKUBOTHBIX.

Copr, nopoaa, mramm.

Y MIOHSATHUM: CEJICKIHS, COPT, MOPO/a,
IITaMM, JOMECTUKALIMS, HIIH
OJIOMAaITHHUBAaHUE, [ICHTPHI
MHOT000pa3us U MPOUCXOKICHUS
KYJbTYPHBIX PACTCHUH U
JKUBOTHBIX, THOpUIN3ALIHSA,
HCKYCCTBEHHBIN OTOOP.
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JHemoncmpayuu:

Ilopmpemuwvi: H. 1. BaBunos.
Tabnuyer u cxemvi: xapta « LleHTpBI
MHOT000pa3ust U MPOUCXOXKICHHUS
KYJIbTYPHBIXpacTeHUN», «lloponasl
JNOMAIIHUX )KMBOTHBIX», «CopTa
KYJbTYPHBIX PACTEHUI.
Obopyodosanue: MK TIIIOI0B U
KOPHEIUIOA0B TUKUX (HOpM U
KYJbTYPHBIX COPTOB PACTCHUM;
rep6apuii «CenbCKOX03SICTBEHHBIE
pacTeHUsD)

Ha3biBaTh 1 cpaBHUBATh OCHOBHbIC
ATaIbl Pa3BUTHUS CEIICKIUU.

N3narats yuenne H. Y. BaBunosa

O IIEHTpaX MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHUI; pa3inyaTh [IEHTPHI HA KapTe
MHUpa, CBSI3bIBATH UX MECTOTIOJIOKEHUE

C 0YaramMu BO3HHKHOBEHHUS IPEBHEUIITUX
[UBUIN3AIIUN.

CpaBHUBATh copTa KyJbTYPHBIX
pacTEeHU, MOPOJIbI JOMAITHUX
KUBOTHBIX M X TUKUX ITPEIKOB.
OueHuBaTh PoOJib CENEKIIUU

B 00€eCIeuYeHUH PO I0BOTBLCTBEHHOM
0€e30IMaCHOCTH YEJI0BEYECTBa

7.2

MeTtonasl n
JIOCTYKEHUS
CEJICKIIMU PACTCHU I
1 JKUBOTHBIX

CoBpeMeHHbIE METOIbI CENEKITUU.
MaccoBblii 1 HHIUBHIYaTbHBIA OTOOPHI
B CEJICKI[UU PACTEHUN U JKUBOTHBIX.
OueHka sKcTepbepa.
biIM3KOpOICTBEHHOE CKPEIIUBAHUE —
uHOpuauHT. Yucras nuHMs.
CkpenimBaHue YUCTHIX JTUHUU.
['etepo3uc, unu rubpuHas cuia.
HepoactBeHHoOe ckpemMBaHue —
ayTOopunuar. OtaanéHHas
rudpuau3anus u e€ yCrexu.
HckyccTBEHHBIN MyTareHe3 U MOJIyYEHHE
MOJUIUIOUAOB. JIOCTHXKEHUS CeNeKuun

PackpsiBaTh coepkaHle TEPMUHOB U
MOHSATHIN: UCKYCCTBEHHBIN 0TOOD,
MacCOBBIA OTOOP, MHIWBHUIYaJTbHBIN
oTOO0p, IKCTEPBEP, OJIU3KOPOICTBEHHOE
CKpELIMBAHUE, YUCTAs TUHUS, TETEPO3HC,
HEPOJICTBEHHOE CKpELIMBaHUE,
VCKYCCTBEHHBIN MYTareHes,
nonurionibl. CpaBHUBATH (POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO U
WHJIMBUIYaJIbHOTO), BU/IbI
rubpuau3anuu (OJU3KOPOACTBEHHON U
OTJIaJICHHOM ), CIOCOOBI MOJTYYEHHUSI
MOJIUTIOUOB.

52



denepanbHas padouas nporpamma | buonorus. 10-11 kiaccel (6a30BbIil ypOBEHB)

pacTEeHUH, )KUBOTHBIX U
MUKPOOPTaHU3MOB.
Jemoncmpayuu:

Iopmpemuwi: 1. B. MuuypuH,

I'. 1. Kapneuenko, M. @. IBaHOB.
Tabnuyer u cxemol: «OTHaNCHHAS
rubpuanzanus», «PadboTel akajgemMuka
M. ®@. UBaHoBay, «lloaurmmionaus.
Obopyodosanue: MyJSKU TIIIOI0B U
KOPHEIJIOA0B IUKUX (OpPM U
KYJbTYPHBIX COPTOB PACTCHUM.
Jlabopamophule u npakmuueckue
pabomut:

Okckypcuss «OCHOBHBIE METOABI U
JNOCTH>KEHUS CENIEKI[UU PACTEHUN U
YKUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIIHUIO,
JIEMEHHYI0 Gepmy,
COPTOUCIIBITATENbHBIN Y4aCTOK

WU TETUIMYHOE XO035MCTBO)

IIpuBOAUTE IPUMEPBI JOCTHKEHUN
CEJICKLIUU PACTEHUM U KUBOTHBIX

7.3

buorexnonorus
KaK OTpacilb
MPOU3BOJICTBA

buorexHonorus KakK oTpaciib
pou3BOACTBA. ['eHHas uHX)eHepus.
Oranbl co3nanus pekomOouHanTHo JJTHK
Y TPAHCTEHHBIX OpraHu3moB. Knerouynas
uHxeHepus. KineTtouHslie KyabTyphl.
MUKpOKIIOHAJIBHOE Pa3MHOXKEHNE
pacrenuii. KnonupoBanue
BBICOKONPOAYKTHUBHBIX

PackpsiBaTh cofiepkaHle TEPMUHOB U
MOHSATUN: OMOTEXHOJIOT U, KIETOYHAs
WHXEHEpU s, TeHHASIMHKEHEPU,
KJIOHUPOBAHUE, TPAHCTEHHbIE
opranusmsel, 'MO (reneruuecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpaciib IPOU3BOJICTBA, OCHOBHbIE
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CEIIbCKOXO3AMCTBEHHBIX OPTaHU3MOB.

DKOJIOTUYECKHE U ATUUECKUE TTPOOIIEMBI.

I'MO — reHeTu4ecKu
MOAU(GUIIMPOBAHHBIE OPTaHU3MBI.
Jemoncmpayuu:

Tabnuyvt u cxemol: «OOBEKTHI
ouoTexHoJiorun», «Knerounnie
KYJBTYPbI U KIOHUPOBAHUE,
«KoHCcTpyHnpoBaHUEH MEPEHOC T'€HOB,
XpPOMOCOM

JOCTHIXKCHUA OMOTEXHOJIOTHH B 00JIaCTH
IMPOMBIIIIJICHHOCTH, CCJILCKOI'O XO03S1CTBA

U MEIUIHHEL.

[lepeuncnsaTh U XapaKTepru30BaTh
OCHOBHBIEMETObI U JTOCTHKCHUS
OMOWHKEHEPUH.

OOcCyx1aTh SKOJIOTUYECKUE U
ATUYECKHE aCTIEKThI HEKOTOPHIX
HCCIIeIOBAaHUM B 00J1aCTH
OMOTEXHOJOTUU (KJIOHUPOBAHUS,
UCKYCCTBEHHOT'O OTUIOJOTBOPEHUS,
HaIpaBJICHHOT'0 U3MEHEHHUs I'eHOMA U
CO3/IaHUS TPAHCTCHHBIX OPTaHU3MOB)

Hroro yacoB no teme 3
PesepBHoe Bpemst 1
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KomnunuectBo OCHOBHBIE BUJIBI IEITEIHHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
/o 4acoB o0y4aromuxcs
y4eOHOro npeameTa

Tema 1. DBOJIONMOHHAA OHOJIOTrUA

1.1 | DBosronMs U METOABI

e€ U3ydeHus

1

[Ipennochbuiku BOSHUKHOBEHUS
ABOJIIOIIMOHHON T€OPUHU. DBOJIIOLIMOHHAS
Teopus U €€ MeCTO B OUOJIOTHUH.
BrnusiHue 3BOJIIOLIMOHHON TEOPUH

Ha pa3BUTHE OMOJIOTHH U APYTHUXHAYK.
CBueTennLCTBa DBOJIIOIHH.
ITanmeoHTOJIOTHUECKHE:
MMOCJICJIOBATEIBLHOCTD IOSBJICHUS BUI0B
B ITAJICOHTOJIOTMYECKOM JIETONHCH,
nepexoHbie OPMBI.
buoreorpaduieckue: cXoacTBo u
pazimuune dayH udIop MaTEPUKOB U
OCTPOBOB. OMOPHOJIOTHYECKHE: CXOJICTBA
U pa3andusi SMOPHOHOB Pa3HbIX BHUJIOB
IMO03BOHOYHBIX.
CpaBHUTEIBHO-aHATOMHYECKHUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHbIC,
pPYAMMEHTAPHBIEC OPTaHbl, ATABU3MBI.
MonekynspHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTU M OCHOBHBIX

PackpsiBaTh cosiepaHrue TEPMUHOB U
TIOHSITUI: DBOJIIOIUS, TIEPEXO/THBIE
bopMbI, GUIOTEHETUUECKUE PSIIBI,
BU/JIBI-DH/ICMUKH, BUJIBI-PEITUKTHI,
3aKOH 3apOJBIIIEBOTO CXO/ICTBA,
OMOTCHETUYCCKUM 3aKOH,
TOMOJIOTHYHBIE U aHAJIOTHYHbBIC
OpraHbl, pyIUMEHTapHBIC OPTaHbI,
aTaBU3MBI.

[lepedyucisaTb OCHOBHBIE 3TAIBl PA3BUTHS
ABOJIFOIIMOHHOUN TEOPHH.
XapakTepu30BaTh CBUIETEILCTBA
ABOJTIOLIMH:: TIAJICOHTOJIOTHYECKHUE,
ouoreorpaduueckue,
AMOPHUOJIOTUYECKHUE, CPABHUTEIIHLHO-
aHAaTOMHUYECKHE, MOJIEKYJISIPHO-
OMOXHUMHUYECKHE.

[IpuBOANTE TIPUMEPHI MEPEXOTHBIX
dhopM opraHu3mMoB, (HUIOTEHETHYECKUX
PSIOB.

[TpuBoauTH HOPMYITUPOBKH 3aKOHOB
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METa00IMYECKUX MYTEH y BCEX MKUBBIX
OpPTaHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. apsun, B. O. Kopanesckui,

K. M. bap, O. I'ekkens, @. Mrosuep.
Tabauywl u cxemwvi: «Pa3putne
OpraHUYeCcKoro Mupa Ha 3emie,
penbedHbIe TaOTUIIBI «3apO BTN
MO3BOHOYHBIX JKUBOTHBIX),
«APXEONTEPUKCH.

Obopyoosanue: dbuoreorpaduieckas
KapTa MUpa; KOJUIEKIUsT «DOpMBI
COXPAaHHOCTH MCKOIAEMBIX JKMBOTHBIX U
pacTeHuii»; BIaKHbIE MpenapaThl
«Pa3Butne HacekoMoro», «Pa3Butue
JIAT YK

OMOTre€HETHYECKOTO 1 3apOoAbIIICBOTO
cxXoacTBa

1.2

Uctopus pazButus
MpPEJICTAaBIICHU I
00 HBOJIIOIIHH

OpomonuonHas teopus Y. /lapBuHa.
[Ipenmnockuiki BOSHUKHOBEHHMSI
TapBUHU3MA. [[BHXKYIIIE CHITBI
IBOJIIOIMH BUIOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKECHHE

IPU OTPAaHUYECHHOCTH PECypCOB,
HeomnpeaenéHHas U3MEHUIUBOCTb,
O0opr0a 3a CyliecTBOBaHUE,
€CTECTBEHHBII OTOOD).
CuHTeTHYEeCKas TEOPHSI BOJIOIUN

PackpsiBaTh copepkaHle TEPMUHOB U
TOHSITHUM: CUCTEMAaTHUKa, €CTECTBEHHbIM
Y UCKYCCTBEHHBIN 0TOOP.
Xapaktepu3oBaTh OCHOBHBIE
SBOJIFOLIMOHHBIC UJIEU, KOHIEIILNU U
TEOPUHU; CPABHUBATH B3IJIS/IBIHA BUJ U
sposoniuto K. JImnnes, JXK.b. Jlamapka,
Y. /lapBuHna.

OuenuBath BKiaj JINHHES B pa3BUTHE
CUCTEMATHUKHU U OOBACHATH MIPUHIIUIIBI
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(CTD) u €€ OCHOBHBICTIOIOKCHHUS.
Jemoncmpayuu:

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

Tabnuyer u cxemol: «Ilomymnsmy,
«Kapra-cxema mapiipyTa myTeIIeCTBUS
Y. JapBunay, «®opmMbl 00pbObI

3a CyILIECTBOBaHUEY, «ECTECTBEHHBIN
otbop», «MHOTrOOOpa3ne COpToB
pacteHui», «MHorooodpaszue nopoa
YKUBOTHBIX)»

OMHApHON HOMEHKJIATYPBHIL.
XapakTepu3oBaThb COAEPKAHUE U
3HAYECHUE IBOIIOLMOHHON KOHIIEIIINU
K. b. JlTamapka.

OneHnBaTh €CTECTBEHHO-HAYUYHBIE U
COLIMAIBHO-D)KOHOMUYECKUE
MPEANOCHIIKY BO3SHUKHOBEHUS
ABOJIOLMOHHON Teopun Y. [/lapBuHa.
PackpsIBaTh cofepKkaHUE IBOJTIOIMOHHOM
teopunY. JlapBuHa; cpaBHUBATh
HEOIIPEACIEHHYIO U ONIPEACIEHHYIO
M3MEHUYHUBOCTb, €CTECTBEHHBIN U
HUCKYCCTBEHHBIN 0TOOP, (hOpMBI OOPHOBI
3a CyLIECTBOBAHUE.

OnuchIBaTh NOJIOKEHUSI CHHTETHYECKOMN
teopuu sBotonuu (CTI) u 00bACHATD
€€ 3HaYeHUE UITONOJIOTHA

1.3

Bun: xpurepun u
CTPYKTypa.
[Tonmynsanms kak Kak
3JIEMEHTapHAs
€IMHUIIA BUJIa

MukposBomronus. [omymnsamusa kak
SIMHUIIABUIA U DBOJIIOIUH.
Hemoncmpayuu:

Tabauywvl u cxemol.: «llomymnsumy,
«MyTanMoHHas U3MEHYUBOCTH.
Obopyoosanue.: MUKPOCKOIL,
MUKporpenapart «J{po3zodwra» (HopMma,
MyTaIuu (POPMBIKPBUIBLEB H OKPACKH
Tena), Mojeb-anmunkanus «llepekpéct
XPOMOCOM).

PackpsiBaTh coniepkaHie TEPMUHOB U
MOHSATHN : MEKPO3BOJIIOIINS, BU]I,
KpUTEPHUH BUJA, apeall, TOMYJISIINS,
reHooH1, MyTarui, KOMOWHAITIN
T'CHOB.

XapakTepu30BaTh BUJ KaK OCHOBHYIO
CUCTEMATHUYCCKYIO STMHUITY 1
IIEJIOCTHYIO OMOJIOTMYECKYIO CUCTEMY.
BeinensaTe kputepun Buaa
(Mopdoornueckuii, Pru3n0IOrHIECKHi,
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Jlabopamophusie u npakmuyueckue
paoomoi:

Jlaboparopnas padota Ne 1. «CpaBHeHUE
BUJIOB 110 MOP(]OIOTHYECKOMY
KPUTEPHIO»

OMOXMMHWYECKHUI, T€HEeTUUECKUH,
HKOJIOTMYECKUH, reorpaduueckuii) u
NPUMEHSTh KPUTEPUH J1JIs1 ONTUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOMYJSALUIO KaK
CTPYKTYPHYIO€IMHMILY BUJIA U
HBOJIIOLIUH.

OnuceIBaTh MOMYJIALMIO IO OCHOBHBIM
MOKa3aTeNsiM: COCTaB, CTPYKTypa

1.4 | JIBmKyIue CHiIb JIBxytue cuibl (pakTopsl)3BoONMKA | PacKpbiBaTh CoJiepKaHUe TEPMUHOB U
(37IeMeHTapHbIC BUJIOB B Mpupoje. MyTaimoHHBIHI MOHSATUN: KOMOMHATHBHAS
(akTOpbI) IBOTIOIIUU nporecc 1 KOMOMHATUBHAS W3MEHUYMBOCTh, MyTallUU, MyTaIllHOHHBIH
U3MEHUYMBOCTG. [lomysinOHHBIE BOJIHBI | MPOIIECC, MOMYJSIIMOHHBIE BOJIHBI,
u apeid renos. M3onsauus u murpanus. | apeiid reHoB, U30JSALUS, MUTPALUH.
Jlemoncmpayuu: XapakTepu30BaTh dJIEMEHTapHbIE
Tabnuysl u cxemol: «JIBUOKYIIUE CUITBI (bakTOpHI HBOJIIOIUHU: MYTAIIHOHHBIN
ABOJTIOITII nporecc, KOMOMHATUBHAS
W3MEHUYMBOCTb, MOMYJISAIIMOHHBIE BOTHBI,
Jpeiid TeHOB, U30JAIUS, MATPALIHSL.
VY cranaBnuBaTh NPUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEKITY
MEXaHU3MOM U PE3yJIbTaTOM JI€UCTBUS
JBIKYIIUX CUIT (3JIEMEHTAapHBIX
(bhaKTOpOB) IBOJIOINH
1.5 | EcrectBennslii 0TOOp EcTtecTBeHHBI 0TOOp — HampaBiatomuil | PackpeiBaTh coJiepkaHe TEPMUHOB U

u ero (Gpopmbl

(baKTOp ABOIOLIUH.
@DopMBbI €CTECTBEHHOT0OTOOPA.

MIOHATHI: €CTECTBEHHBIN 0TOOpP, O0pHOa
3a CyIIECTBOBAHHE.
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Jemoncmpayuu:
Tabnuyvt u cxemol: «EcTecTBeHHBIN
oTO0op», «boprbda 3a CyilecTBOBaHUE)

OnwuceiBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpAa.
XapakTepru3oBaTh (HOPMBI €CTECTBEHHOTO
oTOopa (IBWXYIIHMI, CTAOUTU3UPYIOUIHA,
JTU3PYNTUBHBIN) U CPABHUBATH UX MEKITY
COOOH.

Xapaktepu3oBatb 00pbOY

3a CyIIIECTBOBAHHE U CPaBHUBATH €€
BUIBI (MEKBUIOBAsI, BHYTPUBHIOBAS,
060oprba ¢ HEOIArONMPUATHBIMU
dbakTopamMu BHEIIHEH cpesibl)

1.6

PesynbraTh
ABOJIIOLINU:
PUCTIOCOOTICHHOCTh
OpraHU3MOB U
BUI000pa30BaHKe

[TpucnocoOaeHHOCTh OPraHu3MOB
KaK pe3yJbTat 3Bostonuu. [Ipumepst
IPUCTIOCOOJIEHUN Y OPTaHU3MOB.
ApoMopd 036l U UANOATANITAIIUH.
Buau BugooOGpazoBanue.

Kputepun Buma. OcHoBHBIE (HOPMBI
BU1I000pa3oBaHus: reorpaduueckoe,
IKOJIOTHYECKOE.

Hemoncmpayuu:

Tabnuysl u cxemol:
«IIpucnoco6IeHHOCTh OPTaHU3MOBY,
«["eorpaduyeckoe BU1000pa3oBaHUE,
«IKOJOTUIECKOE BUI000PA30BAHUE).
Obopyoosanue:

kosutekius «IIpumepbl 3amuTHBIX
IPUCIIOCOOJICHUM Y dKUBOTHBIX,

PackpriBaTh conepkaHne TEPMUHOB U
MOHSATHH : TPUCTIOCOOICHHOCTD,
TIOKPOBUTEIILCTBEHHAS U
npeaocTeperarias okpacka,
MacKHPOBKa, BUI000pa30BaHNUE.
OnuceiBaTh MEXaHU3M BO3HUKHOBEHUS
MIPUCTIOCOOJICHUI Y OpTraHU3MOB.
BhIsBIIATE 110 M300paXeHUSIM, Ha KUBBIX
U (PUKCHPOBAHHBIX MPENapaTax MPUMEpHI
MPUCTIOCOOJICHHOCTH PAaCTEHUN U
KUBOTHBIX K YCIOBUSIMCPEIbI
oOWTaHUs, TOKA3bIBATh OTHOCUTEIHHYIO
1eJ1eCO00Pa3HOCTh MPUCTIOCOOTICHUIA.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHU3MbI BUI000pa30BaHNUS,
OTMCHIBATH U CPABHUBATH OCHOBHEIC
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KOJIJICKITUSI HACEKOMBIX C Pa3TUIHBIMU
TUIIAMU OKPacKu; Ha0Oop IJI010BU
CEMSH.

Jlabopamopnuie u npakmuueckue
paoomoi:

Jlaboparopnas pabota Ne 2. «Onucanue
MPUCIIOCOOJIGHHOCTH OpraHu3Ma | ee
OTHOCHTETIFHOTO XapaKTepay

(GOpPMBI IKOJIOTHYECKOTO U
reorpauueCcKOroBu1000pa30BaHUs

1.7

HaHpaBHGHI/IH U IIyTHU
MaKpO3BOJOINHA

Makpo3BOITHOLIUSL.

®opMBbI BOJTIONHH: (PUIIETHICCKAS,
JMBEPTCHTHAsI, KOHBEPIECHTHAS,
napayienbHas. HeooparumocTtsb
sBomo1uu. [Ipoucxoxaenue

OT HECIEeNATU3UPOBAHHBIX
IIPEJIKOB.

[Iporpeccupytorias crienuanTu3ams.
AJlanTUBHAs pajuaIiusi.
Hemoncmpayuu:

Ilopmpemuwi: A. H. CeBep1ioB.
Tabnuyst u cxemol: «ApoMop}o3b»,
«Mnnoamanranuny, «O01ast
JIeTeHepaIus».

Obopyoosanue: monienb «OCHOBHBIC
HAIPABJICHUS DBOTIONUNY; 00bEMHAS
Moenb «CTpoeHue TOJIOBHOTO MO3Ta
MT03BOHOYHBIX)

PackpbIBaTh cojiepkaHue TS PMHHOB U
TTOHSTHIA: MAaKPOIBOJTIOIIHSI, (DHIIOTEHES,
OMOJOTHYECKUI TTPOrpecc U perpecce,
apoMopd 03, HANO0ATANTAIHS, 001IIasT
NeTeHepanys, aJanTUBHAS PaJIHaIIHsl.
XapakTepu3oBaTh (DOPMBI SBOTIOIUH.
Be1saBiaThE apoMopd 036l U
UN0AJIaNTallii YPACTCHUN 1
YKABOTHBIX.

CpaBHUBaTh OMOJIOTMUCCKHH IMPOrpecc
1 OMOJIOTHYECKU perpecc, apoMopdo3,
UIM0aJaNTAIlAI0 ¥ OOITYIO
JIeTCHEPAIIHIO.

BBISABIATE B3aMMOCBS3H MEXIY Ty TAMU
1 HaIpaBJICHUSIMU JBOJTIOINHT

Yy PacCTEHUM W >KMBOTHBIX

HToro yacoB o teme
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Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emule

2.1 | Ucropust Ku3HU

Ha 3eMJIie ¥ METOJIbI
€€ N3y4eHUs.
I'unoresn!
MIPOUCXOKICHUS
’KM3HH Ha 3eMJie

2

JloHay4HBbIE NIPEICTABICHUS

0 3apOoXXaeHUM Xu3HU. HayuHble
TUIMOTE3bl BOBHUKHOBEHUS KU3HU

Ha 3emiie: aOMOreHe3 UMaHCIePMHUS.
XUMUYECKast 3BOJTIOIIHUS.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX
BEILIECTB U3HEOPTraHUYECKHUX.
DKCNEPUMEHTAIBHOE MOITBEPKICHHUE
XUMHUYECKOM DBOJIIOIINH.

HauanpHbie ATansl OMOIOTrHISCKOM
sposronuu. ['unoresa PHK- mupa.
dopMupoBaHrEe MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHUE MPOTOKIETKH.
[lepBbie KIETKH U UX IBOJIFOLIMS.
®opMUPOBAHUE OCHOBHBIX I'PYIII
JKUBBIX OPraHU3MOB.
Hemoncmpayuu:

Ilopmpemuoi.

®. Penu, JI. [lactep, C. Muep,

A. W. Onapum, I'. FOpu.

Tabauywvl u cxemwvl: «Bo3HUKHOBEHUE
CoHEYHOM CUCTEMBIY,

«Pa3BuTHE OpPraHNYECKOro MUpay,
«PacTurenpHas kiaeTka», « KuBoTHasI
KiIeTkay, «IIpokapuornyeckas
KJICTKa

PackpriBaTh cojiepxaHue TEPMUHOB U
MOHSITUI: KpealMOHU3M, abHoTreHes,
BUTAJIN3M, TTAHCIIEpPMHUSI, OMOTI033,
KOallepBaThl, IPOOUOHTHI, CHMOUOTCHE3.
XapakTepu30BaTh METO/Ibl U3yUCHUSI
HUCTOPUYECKOTO MPOILIOro 3eMJIH.
[lepeyucnsiTb OCHOBHBIE ATaIlbI
XUMHUYECKOW HOMOJIOTUYECKOM
ABOJTIOIIUH.

N3narath conepkaHue TUIOTE3 U TeOpUit
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(kpealroHu3Ma, CaMOTPOU3BOIBLHOTO
3apoKJIeHUs (CIIOHTAaHHOIO),
naHcrnepmuu, runore3sl PHK-mupa).
OmnuceiBath 3KcriepuMenTsl C. Musiepa
u . FOpu 1o nonxy4eHuto opraHundecKux
BEIIECTB U3 HEOPTaHUUYECKHUX MyTEM
aOMOTeHHOTO CHTE3a
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2.2

OCHOBHBIC ATAIIbI
SBOJIIOIAH
OpraHUYeCcKOro MUpa
Ha 3emiie, pa3BUTHE
KU3HM TI0 3paM U
nepuoiam

PazButune xxu3Hu Ha 3emiie o 3paM U
nepuogam. Karapxeii. Apxeiickas

U Iporepo3oiickas dpsl. [Taneos3orickas
apa u e€ nepuoabl: KEMOPUNCKHUIA,
OPIOBUKCKUH, CUIIYPUHUCKUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
IIEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuosl:
TPUACOBBIM, IOPCKUN, METOBOM.
Kaiino3oiickas spa v €€ mepuosbl:
11aJ€0T€HOBbIN, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

XapaKkTepHuCTUKA KIIMMaTa 1
re0JIOrMYeCKUX npoueccoB. OCHOBHbIE
ATaIlbl HBOJIFOLUNA PACTUTEIBHOTO U
YKUBOTHOT'O MUpa. ApoMopGh 035l

y pacTeHHU U )KUBOTHBIX. [losiBiEHME,
pacUBET Y BBIMUPAHUE CPYIII KUBBIX
OpPraHU3MOB.

Hemoncmpayuu:

Tabauywvt u cxemol: «Pa3Butne
OPraHUYeCKOro MUpPay,
reoXpoHOJIOTuYecKas TabauIa;
KoJuieKus «DOpMBbI COXPaHHOCTH
VCKOTNIA€MbIX )KUBOTHBIX U PACTCHUIN».
Jlabopamophvle u npakmuueckue
pabomuwi:

PackpeiBaTh cojiep:kaHuE TEPMUHOB U
TIOHSTHN: DOH, 3pa, IEPUO/I,
apoMop(d03bl, UIU0ATATITALIUH.
3HaTh MTOCIEA0BATENBHOCTD YOHOB:
KaTapxewu, apxeu, IpoTEPO30H,
dbanepo3oit; op: apxeickas,
IIPOTEPO30MCKAasl, NIaJICO30MUCKas,
ME3030MCKasi, KATHO30MCKasl; IEPUOIOB:
KeMOPUHCKUIA, OpJIOBUKCKHUH,
CUWJIYPUMCKUI, TEBOHCKUH,
KaMEHHOYTOJIbHBIN, TIEPMCKHU,
TPUACOBBIN, FOPCKHUI, MEJIIOBOH,
[TAJICOT€HOBBIM U HEOI'€HOBBIN,
AHTPOIIOTCHOBBIM.

XapakTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPTaHUYECKOTO MUpa

I10 3paM U NIEpUOJaM re0JI0rHIeCKON
VCTOPHUH; ITAIIbl Pa3BUTHS
PACTUTENILHOTO U )KKBOTHOT'O MHPA.
Brigenuts rimaBabie apoMopd 0361
PacTeHUM U )KUBOTHBIX.

CpaBHHMBATh MEXK1y COOOM
MPEICTABUTENIEN CUCTEMATUUECKHAX
IPYIII OPTaHU3MOB, BBISBIISIT YEPTHI
YCIIOKHEHUS U TIPUCTIOCOOIEHHOCTH
K YCIIOBUSIM JKU3HH
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[Ipaktuueckas padota Ne 1. «MI3yuenue
MICKOITAEMBIX OCTAaTKOB PaCTEHUH U
KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcusi «DBOIIOLUS OPTAaHUYECKOTO
Mupa Ha 3emie» (B €CTeCTBEHHO-
HAyYHbIN WIMKpaeBeAUYECKUN My3ei)

2.3 | CoBpemeHHas Cucrema OpraHu4ecKoro Mupa Kak PackpbiBaTh conepxaHiue TEPMUHOB U
cucrema oTpaxxeHue dBoIonUA. OCHOBHBIE MOHSTHUI: CHCTEMATUKA, UCKYCCTBEHHAS U
OpraHUYeCcKOro Mupa CHUCTEeMAaTHYECKUE TPYIIbl OPraHU3MOB. | €CTECTBEHHas Kiaccuukalys, OuHapHast

Hemoncmpavyuu: HOMEHKJIaTypa, TPUHIIHII
Tabnuywvl u cxemvl: «CoBpeMeHHas UEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOr0 MHpay XapakTepu3oBaTb COBPEMEHHYIO
CUCTEMY OPraHHYECKOr0o MHpa
2.4 | DBononys yenoBeKa OBOIIONUA YeI0BEKa. AHTPOIIOJIOT U PackpbIBaTh conepxaHue TEPMUHOB U

(anTpOIIOTECHE3)

Kak Hayka. PazBuTue npeacraBieHui
0 MPOUCXOKICHUH YeoBeKa. MeToabl
u3yuyeHus aHtpornoresesa. CxoacTsa u
pa3inyuus YEeJIOBEKA U JKUBOTHBIX.

CucremMaTH4ecKoe MOJ0KEHHUE YSTIOBEKa.

Hemoncmpayuu:

Ilopmpemuwi: Y. JlapBuH.
Tabauywvt u cxemwvl: «CpaBHECHUE
QHATOMHUYECKUX YEPT CTPOCHUS
YeJI0BEeKa U YeJI0BEKOOOPa3HbIX
00€3bsH.

Obopyoosanue. CIETKA WU
N300paKeHUS KAMEHHBIX OPYIUM

MOHSATUN: aHTPOTIOJIOTHsI, AHTPOTIOTEHE3,
yenoBek pa3zyMHbli(Homo sapiens),
NPSIMOXOKJICHHE, BTOpasi CUTHAJIbHAS
cucTema.

[lepeuuncasaTh 3aJa4u aHTPOIIOJIOTUH,
ATANbICTAHOBJIEHUS U PAa3BUTHS
MpEeACTaBICHUN O TPOUCXOKICHUN
YeJI0BEKa.

N3naratb OCHOBHBIE MOJOXKEHUS
teopun Y. /[apBuHA, KDUTHYECKH
OIICHUBATh HEHAYYHYIOWH(OPMAITUIO
O MPOUCXOXKICHUH YEJIOBEKA.

3HaTh CUCTEMATHUECKOE TOJIOKEHUE
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NIEPBOOBITHOTO YEIOBEKA: KAMHH-
qorepsl, pyousa, ckpebdiia

Bruga Homo sapiens, mepeducisiTh ero
MOP(G0IOro-aHATOMUYECKUE TTPU3HAKU
pPa3HOro YpoBHS (THUII, KJIacC, OTPSI

u Jp.).

YcranaBIuBaTh YEPTHI CXOACTBA U
pa3IUYHITYEIOBEKA U )KUBOTHBIX.
OOBSICHATH M OLICHUBATh 3HAYCHUE
HAyYHBIX 3HAHUW O TIPOUCXOKICHUN
YeJIoBeKa JIIsl TOHMMAaHKMS MECTa M POJTH
YeJIOBeKa B MPUPOJIC

2.5

JIBMKyIIHe CHIIBI

(dakTopsr)
aHTpOIIOTEHE3a

JBrxyiue cuibl (hakTopsbl)
anTpornorenesa. Hacinencrsennas
U3MEHUYUBOCTh M €CTECTBEHHBIN 0TOOD.
OOG1iecTBeHHBIN 00pa3 KU3HH,
U3TOTOBJICHUE OPYAUM Tpya,
MBIIIIJIEHUE, PEYb.

Hemoncmpayuu:

Tabnuyet u cxemol: «CpaBHEHHE
AHATOMHYECKHUX YEePT CTPOCHHUS YETIOBEKA
1 9CJIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE MECTa MAJIEOHTOJIOTHIECKIX
HAXOJOK IIPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

OO0opylioBaHUE: MYISIKH
«IIpoucxoxnenne uemoBeka
(MaJICOHTOJIOTUYECKUE HAXOKH )»

PackpbIBaTh cojepkaHue TS PMHUHOB U
MOHATHI: (paKTOPHl aHTPOIOTEHe3a,
IpyNIOBOE COTPYAHUYECTBO, PEUb,
OpyIUiiHas 1eITeNbHOCTD,
oJTMMOP(U3M.

XapakTepu30BaTh ABIKYIITUE CUITBI
(dakTopsI) aHTpOIIOTEHE3A:!
OMOJIOTUYECKUE U COIHANIbHBIE,
CpaBHHBATh UX MEXKIY COOOM
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2.6 | OCHOBHBIC CTaIUA OCHOBHBIE CTaJIUH U BETBU IBOJIOLUH PackpeiBaTh conepxanne TEPMUHOB U
ABOJIIOIIMH YEJIOBEKA YEJIOBEKa: aBCTPAIONUTEKU, UenoBek MOHATHUI: aBCTPAJIONIUTEK, YETOBEK

yMelbli, YenoBeK MpsiMOXO SN, YMEJIbIN, YETOBEK MPAMOXOISAINM,
YemoBek HEaHAEPTAIBCKUN, HeloBEK HEaHJepTAIEL, KPOMAHbOHEL],
pa3yMHBIN COBPEMEHHOTO THUIIA. HEOJUTUYECKAs! PEBOTIOLIUS,
Haxonku nckonaemMbix OCTaHKOB, MEePBOOBITHOE UCKYCCTBO.
BpeMsI CYIIIECTBOBaHUs, 001aCTh XapakTepu3oBaTh U CPABHUBATH MEXKITY
pacrpocTpaHeHus, 00bEM TOJIOBHOTO co0O0¥ OCHOBHBIE CTAJIUU IBOTIOLNHI
Mo3ra, 00pa3 KU3HH, OPY/IUS. YeJI0BEKa: XPOHOJIOTUYECKHUI BO3PACT,
Hemoncmpayuu: apeaJt pacrpocTpaHeHus, 00bEM
Tabauywvl u cxemol: «OCHOBHBIE MecCTa TOJIOBHOT'O MO3Ta, 00pa3 KU3HU U
MaJICOHTOJOTUYECKUX HAXOJIOK TPEJKOB | Opyaus TpyJa
COBPEMEHHOI'0 YEJIOBEKAY,
«/lpeBHenmme moan», «pesane
moan», «llepBble COBPEMEHHBIE JIFOIN.
O0GopynoBaHUE: MYIISIKH
«IIpoucxoxaeHue yenoBeka (OrOCThI
ABCTPAJIONMUTEKA, TUTEKAHTPOIIA,
HEaHJEePTaIblia, KPOMAaHbOHIIA); CIETKU
WA U300paKeHHs] KAMEHHBIX OPYIUi
NEPBOOBITHOTO YEJIOBEKA: KAaMHH-
qormrmepsl, pyouna, ckpedia

2.7 | YUenoBeueckue pachbl Yenoseueckue pacbl. OCHOBHBIE PackpsiBaTh conepkaHue TEPMUHOB

Y IPUPOJIHBIE
aJanTanuy 4eJa0BeKa

OOJIbIINE pachl: €BPONEOUIHAS
(eBpa3uiickas), HErpo-aBCTPAIOUIHAS
(3KBaTOpUaIbHasi), MOHTOJIOW THAS
(a3uaTcKO-aMepUKaHCKAas ).

Y TIOHSITUI: pachl, pacoOreHe3, Colual-
JTApBUHHU3M, PACU3M, METUCALIUS.
XapakTepu30oBaTh U CPAaBHUBATD
npeAcTaBUTENCHUETIOBEYECKUX pac,
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UepTbl IPUCIIOCOOIEHHOCTH
MPECTABUTENICH YET0BEUECKUXPAC

K YCJIOBUSIM CYILIECTBOBaHUS. ENMMHCTBO
yenoBedeckux pac. Kpuruka
COLMAJIBHOTO JTAPBUHU3MA U Pacu3Ma.
Jemoncmpayuu:

Tabauyvl u cxemoi: «Yenopeyeckue
pacb»

pacKpbIBaTh MPUYUHBI U MEXAHU3MBbI
pacorenesa, nepeyrciisiTh U IPUBOAUTD
MIPUMEPHI IPUCIIOCOOICHHOCTH Y€JIOBEKa
K YCJIOBUSIM CPEJbl, IPUMEPBI
MIPUCTIOCOOUTEILHOTO3HAYECHUST PACOBBIX
MPU3HAKOB.

Jloka3beiBaTh equHCTBO Bu1a Homo
sapiens, Hay4YHyI0 HECOCTOSATEIIbHOCTh
PACOBBIX TEOPHI, UAEH COLIMATIBHOTO
JIApBMHU3MA U pacusma

NToro yacoB 1o teme

9

Tema 3. Opranu3Mbl 4 OKpY:Kam0IIas cpeaa

3.1 | Oxonorust Kak Hayka 1 DKOJIOTHS KaK HayKa. 3ajlaunu pa3ienbl | PackpbiBaTh cojiepaHue TEPMUHOB U
AKOJIOT U H. MOHATHI: SKOJIOTHUSI, TIOJICBBIE
Metoabl 5KOJIOTUYECKUX UCCIIEIOBAHUN. | HAOIIOEHUS, SKCIIEPUMEHTHI,
DKOJIOTUYECKOE€ MUPOBO33PEHUE MOHUTOPUHT OKPY’KAIOIIEH Cpeibl,
COBpPEMEHHOI'0 YeJIOBEKa. MOJICIUPOBAHUE, IKOJIOTUUECKOE
Jemoncmpayuu: MHPOBO33pPEHUE.
Ilopmpempwi: A. I'ym607BAT, [lepeuncisaTe 3aa4M SKOJIOTUH, €€
K. ®@. Pynswe, O. I'ekkens. pas3aeibl UCBA3U C IPYTUMU HayKaMu.
Tabnuywr u cxemvr: Kapra «Ilpuponnsie | XapakTepr3oBarh METOIBI
30HBI 3€MIIN AKOJIOTHYECKUX UCCIICAOBAHUIN
3.2 | Cpenbl 0OOMTaHUS U 1 Cpenbl 0OMTaHUS OPraHU3MOB: BOJIHAS, PackpriBaTh copepkaHrie TEPMUHOB
JKOJIOTUYECKHE HA3eMHO-BO3/yIlIHAs, TOYBEHHAs, Y TIOHSATHH: cpesia OOMTaHus,
(dbakTopsI BHYTPH-OpTraHU3MEHHas. IKOJIOTHYECKHE (HaKTOPBI,

DkoJyiornyeckue (HaKTopsl.
Knaccuduxanus 3x010ru4eckux

OMOJIOTMYECKUN ONTUMYM,
OTrpaHUYUBAIOIIUHN (IUMUTHPYIOLTUN )
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(bakTOpoB: abMOTUYECKHE, OMOTUUYECKUE
Y aHTPOTIOTECHHBIE.

JleficTBUE HKOIOTHYECKUX (DAKTOPOB

Ha OpraHU3MBbI.

Jemoncmpayuu:

Tabauywvl u cxemvt: «CpenploOuTanus
OpPTaHU3MOBY

daxTop.

XapakTepu3oBaTh YCIOBUS CPEA
OoOUTaHUsl OPraHU3MOB;
KJIacCU(UIIMPOBATH U XapaKTEpU30BaTh
HKOJIOrMYecKue (PaKTOphl: aOMOTUYECKHE,
OMOTHUYECKHE U aHTPOIIOT€HHbIE.
OnuceIBaTh AEHCTBUE SKOJTOTUYECKUX
(bakTOpOBHA OPTaHU3MBI.
XapakTepu3oBaTb 0COOCHHOCTH
CTPOCHUS U KU3HEJEATEILHOCTH
pacTeHH U )KUBOTHBIXPA3HBIX CPE]
oOuTaHus

3.3

AOMOTUYECKHE
dakTophI

AlGuoTtnyeckue pakTophl: CBET,
TEMIIEpaTypa, BIaKHOCTb.
doronepuonuzm.IIprcnocodenus
OpPraHU3MOB K JIEUCTBUIO a0MOTUYECKHUX
¢dakropoB. buonornueckuepuT™MBI.
Hemoncmpayuu:

Tabauywvl u cxemol: «DOTOTIEPUOTUZIMY.
Jlabopamopnbsie u npakmuueckue
pabomot:

Jlabopatopnas pabora Ne 3.
«Mopdomorudeckre 0COOEHHOCTH
pacTeHU U3 Pa3HBIXMECT OOUTAHUS.
Jlabopatopnas padota Ne 4. « Bnusiaue
CBETa HAa POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»

PackpeiBaTh coniep>kaHre TEPMUHOB U
MOHATUIN: aduoTUYeCKue (HaKTOPHI,
dboToneprou3M, OUOJIOTUIECKUE
PHUTMBIL.

AHanu3upoBaTh JEHCTBUE CBETA,
TEeMIIepaTyphl, BIKHOCTH HA OPTaHU3MBbI
Y TIPUBOIUTH TIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBoauTH OMONOTHYECKHE HAOTIOIEHNUS
1 0OPMIISITH PE3YNIBTATHI MPOBEAEHHBIX
HaOJIIOAEHUI
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3.4 | buotnueckue buotnueckue daxtopsl. Buasl PackpbiBaTh copepKaHUe TEPMUHOB
(akTopbI OMOTUYECKUX B3aUMOICUCTBHII: U TOHATHI:0M0THYEeCKHE (PaKTOpHI,
KOHKYPEHIUS, XUIIIHUYECTBO, CUMOMO3 M | XMIIHUYECTBO, IIapa3UTU3M,
ero ¢opmel. [lapazutusm, Koonepanus, | KOHKypeHLUs, MyTyalu3M, CUMONO3,
MYTYaau3M, KOMMEHCAIU3M KOMMEHCAJIU3M, HaxJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, aMEHCAIH3M,
AMEHCaNN3M, HEUTPATU3M. HEUTpaJIN3M.
3HaueHue OMOTHYECKUX XapakTepu3oBaTh OMOTHYECKHE
B3aMMOJICHCTBUI JIJIs1 CYIIECTBOBAHUS (bakTopbl U BUIBIB3aUMOOTHOIIICHU I
OpraHU3MOB B ITPUPOHBIX COOOIIECTBAX. | MEXKIY OpraHu3MaMu; TIPUBOIUTh
emoncmpavyuu: pUMEPbI B3aUMHOU
Tabnuywvl u cxemwl.: «Ilumiesble nenm» IPUCIIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHMBaTh MEX1y COOOW BHIBI
OMOTHYECKUXB3aNMOJIEUCTBUI
OpPraHHU3MOB
3.5 | Dxonoruyeckue OKOJIOTUYECKHUE XapAKTEPUCTHKU PackpbIBaTh conepxkaHue TEPMUHOB U
XapaKTEPUCTUKU nonyisauuu. OCHOBHBIEIIOKA3ATEIH HOHSTHI: IONYJISILUS, YACIEHHOCT,

BHJIA U TIOITYJISAIIAU

MOMYJISIIUU: YUCIEHHOCTb, MJIOTHOCTD,
POXKIaEMOCTh, CMEPTHOCTH, IPUPOCT,
murpanus. J{lnHamMuka 4yucIeHHOCTH
NOMYJIALIMYU U €€ PeryJisiusl.
Hemoncmpayuu:

Tabauywl u cxemor.: «llomynsaum,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
MOMYJSAIUU UHPY30PUH-TY(HETBKI.
Jlabopamophuvle u npakmuuecKkue
pabomuwi:

IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTS,
MPUPOCT, MUTPALIUSL, TUHAMUKA
YUCJIEHHOCTH MOMYJISALINH.
XapakTepu30BaTh OCHOBHBIE ITOKA3ATENN
1 SKOJIOTUYECKYIO CTPYKTYPY
MOMYJIAILNU; OMUCHIBATh MEXAHU3MBbI
pEryJsiliui YUCICHHOCTH MOIMYISIUN
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[TpakTueckas padota Ne 2. «Ilogcuér
MJIOTHOCTH TOMYJISIINI pPa3HbIX BUIAOB
pacCTEHUIN»

NToro yacosB 1o teme

5

Tema 4. Coo011ecTBa 1 YKOJIOrHYECKHUE CUCTEMBI

4.1 | CoobrrectBa 1 Co00111€CTBO OpraHU3MOB — OUOIIEHO3. PackpriBaTh cojiepaHrue TEPMUHOB U
OpPTaHHU3MOB CTpyKTyphl OHMOIICHO3a: BUI0BAS, TIOHSTHI : OMOIIEHO3, YKOCHCTEMA,
IPOCTPaHCTBEHHAs, TpodHUecKas OMOTCOIICHO3, BU/IbI-TOMUHAHTHI,
(numeBast). Buibl- TOMUHAHTEI. HKOJIOTHYECKas HUIIIA.
Cpsi3u B OMOIICHO3E. XapakTepu3oBaTh OHOIICHO3
Jlemoncmpayuu: (coo0111ecTBO), €r0 BHIOBYIO,
Tabnuyst u cxemwl: «Iluiesbie e, MIPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«buo11eH03: COCTaB U CTPYKTypay. CTPYKTYPBHI.
ObopyodosaHrue: MOICTb-aIIITAKAITUSI OOBSICHATH POJIb KOMIIOHEHTOB
«Tunuunpie GMOLIEHO3bI»; TepOapHii OMOILIeH03a B MOJIEPKAHUU €r0
«PacTuTtenbHbBIe COOOIIECTBAY; CTPYKTYPBI U CYIIIECTBOBAHUS
KoJuiekus «bronenos» Ha ONPEICIEHHON TEPPUTOPHUH.
OOBSACHATH OMOJIOTMICCKHUIA CMBICIT
SPYCHOCTH WIMCTOBOWM MO3AaHKH.
CpaBHUBAaTh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJIOBYIO, TIPOCTPAHCTBEHHYIO U
TPOPUUECKYIOCTPYKTYPBI, CBSI3H MEXKIY
OpraHu3MamMu
4.2 | DKOCHCTEMBI U 2 DKOJIOTMYECKHE CUCTEMBI (3KOCUCTEMBI). | PackphIBaTh cojepkaHue TEPMUHOB H

3aKOHOMEPHOCTH UX
CYIIIECTBOBAHUS

[ToHgaTHE 00 DKOCUCTEME U
OHOreOoIeHO3E.
OYHKITMOHAIBHBIC KOMIIOHCHTBI

MMOHSATHI : DKOCUCTEMA, OMOTCOICHO3,
IIPOJIYIICHTHI, KOHCYMEHTBI, PSTYIICHTHI,
TpOPUUCCKHE YPOBHH, ITUIIICBAS
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SKOCHUCTEMBI: TPOAYLIEHThI, KOHCYMEHTHI,
PEAYLEHTHIL.

KpyroBopoT BeniecTB u MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (nuieBbie) ypoBHU
sKkocucTtembl. [luieBbie e U CETH.
OcCHOBHBIE MTOKA3aTENINU YKOCUCTEMBI:
Oonomacca, NpoaYKIUs. DKOJIOTUUECKUE
MUPaMU/JIbI: TIPOTYKIIUH, YUCIICHHOCTH,
o6nomaccel. CBOMCTBA IKOCHUCTEM:
YCTOWYUBOCTH, CAMOPETYJIAIIHS,
pa3BUTHE.

Cykueccusi.

Jemoncmpayuu:

Ilopmpemui: A. [Ix. Tencnu,

B. H. Cykaués.

Tabauywvt u cxemol.: «IIpupoaHbie
coobmiecTBay, «llenu mutanus»,
«IKOJOrHYecKasi mupamMmuaay

LEMb U CETh, YKOJIOTUYECKUE
paMu/Ibl, Onomacca, IpoayKIus,
CYKIIECCHSL.

XapakTepu30BaTh CBOMCTBA YKOCUCTEMBI
(e€ crocoOHOCTh K JUIUTETLHOMY
caMoMnoAep>KaHUI0, OTHOCUTEIHHO
3aMKHYTBIN KPYTrOBOPOT BEIIECTB,
HEO0OXOUMOCTb IMOTOKA SHEPTHUH ).
CpaBHUBATbH NACTOUIIHBIE U ICTPUTHBIC
MUIIEBbBIC 1IeTH, TPOQUUECKHE YPOBHU
HKOCUCTEMBI.

Paznuuars mupamMusl IpoyKIIHH,
MUPaMUIbl YUCTEHHOCTH U ITUPAMU/TBI
OMOMAacCCHI.

CocTaBisTh 1IENU U CETH MUTAHMUS.
[TepedunciisiTh CBOMCTBA SKOCUCTEM:
YCTOWYUBOCTH, CAMOPETYJISIUA,
pa3BuUTHE (CyKIIECCHS).

OnuceiBaTh MEXaHU3M MOJIIEPIKAHUS
pPaBHOBECHS B SKOCHCTEMAX.
XapaKkTepu30BaTh CYKIIECCUU, BBISBIISTH
MPUYMHBI U O0ITUE 3aKOHOMEPHOCTH
CMEHBI YIKOCUCTEM

4.3

[Ipuponnsie
3KOCUCTEMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKOCUCTEeMa XBOWMHOIO WITN
ITUPOKOJIUCTBEHHOT O Jieca.

PackpriBaTh copiep:kanie TEpPMUHOB H
TOHSTHI: BOJTHBIE YKOCUCTEMBI,
Omoreo1eHo3bl, (UTOIIJIAHKTOH,
300IUIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabauywl u cxemvl: «IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO JIECAY,
«DKocucTEeMa XBOMHOIO JIecay,
«burorneno3 Bogoéma.

Obopyoosanue: TepOapun U KOJJIEKIINU
pacTeHUM U )KUBOTHBIX,
MPUHALICKAIIUX K Pa3HBIM
AKOJIOTUYECKUM TPpyMIiaM OJTHOTO BH]IA

[TpuBOAUTH MpUMEPHI TPUPOTHBIX
DKOCUCTEM CBOEU MECTHOCTH.
CpaBHUBATbh Ha3€MHBIE U BOJIHbIE
HKOCUCTEMBI; OpraHU3Mbl, 00pa3yrolue
pa3Hble TpopUYECKUE YPOBHU

4.4 | AHTpOTIOreHHBIE AHTPOITOT¢HHBIC SKOCHCTEMBI. PackpbIBaTh cojepkaHue TS PMHHOB U
HKOCUCTEMBI ATPOIKOCUCTEMBI. TIOHATHI: aHTPOITOTCHHAS YKOCUCTEMA,
Ypboskocuctemsl. buonoruueckoe u arpo’kKocucTeMa, ypoo3KocucTema,
XO35IICTBEHHOE 3HaYEHUE OouropazHoobpasue.
arpo3KOCHUCTEM M YPOOIKOCUCTEM. XapakTepu30BaTh arpo3KOCUCTEMBI U
buopaznoobpaszue kak dpakTop ypOO3IKOCUCTEMBI, 0COOEHHOCTH UX
ycTounBOCTH 3KocucTeM. COXpaHEHHE | CyLIECTBOBAHUSL.
OMOJIOTMYECKOTO Pa3HOOOpa3us [IpuBOIUTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emJie. HKOCUCTEM CBOEH MECTHOCTH, OITUCHIBATh
Hemoncmpayuu: WX BUJOBOM COCTAaB U CTPYKTYPY.
Tabnuysl u cxemovl: K ATPOLICHO3Y. CpaBHUBATh COCTaB U CTPYKTYPY
Obopyodosanue: KOJIIEKIMA «BpeIuTeNnn | mpupoaHBIX SKOCHCTEM U
BXHEHTIINX CEITCKOXO035HCTBEHHBIX arpod’KOCHCTEM, arpOIKOCHCTEM U
KYJIBTYp» ypOosKocucTeM
4.5 | buochepa — VYuenune B. Y. Bepuaackoro o 6mocdepe. | PackpeiBaTh cojiepkaHie TEPMHHOB U
riio0ampHas ['panutibl, cocTaB U CTPYKTypa MOHTHI: 6rocdepa, )KUBOE BEIIECTBO,
HKOCUCTEMA 3EeMITH onocdepsl. )KruBoe BEmecTBo U €ro JTUHAMUYECKOE paBHOBECHE.

bynkuuu. OcobeHHocTr ornocdepsl Kak

OuenuBats Bkiag B. M. BepHajckoro
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rJ100aJIbHON SKOCUCTEMBI.
JlnHaMuYecKoe paBHOBECUE U OOpaTHAS
CBsI3b B Onocdepe.

Jemoncmpayuu:

Iopmpemuwi: B. . BepHanckuil.
Tabauywvt u cxemolr: «OOIIAs CTPYKTYypa
ouochepn», «PacnpocTpaneHue Ku3HU
B Ouocdepe», «O30HOBBIN IKpaH
ouochepb»

B CO3/1aHME yueHus o obuocdepe.
XapakTepu3oBaTh cocTaB onocdepsl,
(GyHKUMH )KUBOTO BellecTBa Ouochepsl
U OTIIPENeNATh (Ha KapTe) 00J1acTh ero
HanOOJIBIIEr0 PACIIPOCTPAHCHHUS.
[TpuBOANTH IPUMEPHI MPOSIBICHUS
GbyHKUMT )KMBOTO BelecTBa Ouocgepsl,
OMOT€OXUMHUYECKON A TEIBHOCTH
YeI0BeKa.

[lepeuncnsaTe 0cobeHHOCTH OUOChEpbI
KaK r100a1bHOM HKOCUCTEMBI 3eMJTn

4.6 | 3aKOHOMEpPHOCTH Kpyrosopotsl BeniecTs u PackpsiBaTh copepxaHnue TEPMUHOB U
CYIIECTBOBAHHUS OMOreOXUMUYECKUE IIUKIIBI 2JIEMEHTOB MIOHSTUH: 1IEJIOCTHOCTb OUochepHl,
ouocdepsl (yrnepona, azora). KPYTrOBOPOT BEIIECTB,

3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOreOXUMUYECKUE IIUKITBI

OMOMBI CYIIITH. AJIEMEHTOB, 30HAJILHOCTH OMOChEpHI,

Jlemoncmpayuu: OMOMBI.

Tabnuyer u cxemol: «Kpyrosopor OnuceiBaTh KPyroBOPOT BEIIECTB,

yriepoaa B 6uochepe», «Kpyrosopor OMOTCOXUMHUYECKHUE ITUKIIBI a30Ta U

a30Ta B IPUPOJIE» yraepojaa B 6uocdepe.
OOBSICHATH MPUYNHY 30HAIBHOCTH
ouocdepsl. [lepeuncnsaTs u
XapaKTepU30BaTh OCHOBHbIE OMOMBI
CyIIH 3eMIIU

4.7 | YenoBeuyecTBO UYenoseuecTBO B Onochepe 3emim. PackpsiBaTh copepxaHue TEPMUHOB U

B 6nocdepe 3emin

AHTpPOIIOTCHHBIC H3MEHEHUS
B Ouocdepe. ['nmobanbHbIe

MOHATHUI: aHTPOIOT€HHBIE U3MEHEHHS,
HKOJIOTUYECKUN KPU3UC, TTI00aTbHBIC
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AKOJIOTUUECKHUE MPOOIEMBL.
Jemoncmpayuu:

Tabnuyer u cxemol: «IIpuMepHbie
AHTPONOTE€HHbIE BO3JEHCTBUSA

Ha IPUPOAY», « BakHEHUIINE UCTOUHUKHU
3arpsi3HEHMs BO3AyXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHelIIas
cocTaBisoas onochepobr», «PakToOpbl
Jerpaganuu 1mouBy, «llapHukoBbIf

b dexT», «DakTopbl palOaKTUBHOTO
3arpsisHeHust Ouocepsn»; Kpacnas
kHura PO, nzobpaxkeHus: oXpaHseMbIX
BUJIOB PACTEHUI U JKUBOTHBIX

pOOIIEMBI.

XapakTepu3oBath 0M0CHEpPHYIO POIh
YeJI0BeKa.

[IpuBOIUTH MPUMEPHI AHTPOIIOTEHHBIX
M3MEHEHUM B Ouocdepe.

O1eHUBaTh MOCIEACTBUS 3arPSI3HCHUS
BO3/YLLIHOM, BOAHOMW CPEJIbl, U3MEHEHUS
KJINMaTa, COKpaICHUsI
OropazHooOpasusl.

dopmMyaupoBaTh COOCTBEHHYIO MO3UIIUIO
110 OTHOIIEHHUIO K I100aJIbHBIM U
PETMOHAIBHBIM 3KOJIOTUYECKUM
npobiemMam, apryMeHTHPOBATh CBOIO
TOYKY 3PEHUS.

Ha3bIiBaTh MpUYMHBI TIOSIBJICHUS
MIPUPOJIOOXPAHHOMN ATUKH,

pacKpbIBaTh 3HAYEHUE MpOrpecca

JU1S1 IPEOAOJICHHS] SKOJIOTUYECKOTO
Kpu3uca

4.8

Cocy1iecTBoBaHUE
MIPUPOJIBI
YeJI0BeUeCTBa

CocyniecTBOBaHUE TPUPOBI U
yenoBedecTBa. CoxpaHeHue
Ooropa3zHooOpa3us Kak OCHOBA
ycTounBocTu 6nocdeprr. OcHOBa
PaAIMOHAIEHOTO YIIPABJICHHSI
IPUPOJTHBIMU PECYPCAMU U UX
ucrnosb3oBanue. JloctixeHuss OnoIoruu
Y OXpaHa IPHUPOJIBIL.

PackpeiBaTh coziepkaHue TEPMUHOB U
MOHATUM: PAllMOHAIBHOE
MIPUPOAONOJIB30BAHNE, YCTOUUUBOE
pa3BUTHE, KOIBOJIFOLIHS.
XapakTepu3oBaTh PAHOHAIBHOE
VCII0JIb30BAHUE MPUPOIHBIX PECYPCOB;
OCHOBHBIE IOJIOKEHUSI KOHUETIUN
YCTOMYMBOTO Pa3BUTHUSA
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Jemoncmpayuu:
Tabnuywer u cxemol: «buocdepa u
YEIIOBEK»

HTtoro yacoB 1o Teme 9
PezepBHOE Bpemst 2
OBILIEE KOJIMYECTBO 34
YACOB IIO ITPOIT'PAMME
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