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®denepanpHas paboyasi mporpamma 1o yueoOHomy npeamery «buonorus» (0a30Bbii
ypoBeHb) (mpenmeTHass o0mactb «EcTecTBEHHO-Hay4yHble NpeaMETb») (maiee
COOTBETCTBEHHO — MpOrpaMma IO OWOJOTUHU, OUOJIOTHS) BKIIOYAET MOSCHUTEIbHYIO
3aMMCKy, COJEpKaHue 00yUYEHUsl, TUIAHUPYEMbI€ PE3YJIbTaThl OCBOCHUS MPOrPaMMBbI 110
OMOJIOTHH, TEMAaTHUECKOE TNIAHUPOBAHUE.

[losicHutenpHas 3amucka OTpaXkaeT OOIIue e U 3a7aud U3y4eHUs OHOJIOTHH,
XapaKTePUCTUKY TMCHXOJOTUYECKUX MPEANOCHUIOK K €€ HM3yYeHHUIO OO0YyJarolIMMHCS,
MECTO B CTPYKType ydeOHOro IjaHa, a TakXKe MOAXOAbl K OTOOpY coaepkKaHus, K
OTIpe/ICNICHUIO TUIAHUPYEMBIX PEe3yJIbTaTOB.

Conepxanve oOOy4deHUs PAaCKpbIBA€T COJIEp)KATENIbHbIC JIMHUU, KOTOPbIC
npeiaraTcs Ay 0043aTeNIbHOTO M3YyYEHHUS B Ka)XJIOM KJacce Ha YpOBHE CPEIHETrO
o611ero oopa3oBaHusl.

[InanupyemMble pe3yiabTaThl OCBOEHHUS MPOrpaMMbl MO OWOJIOTHH BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE PE3yNbTaThl 32 BECh IMEPHOJ] OOy4YeHHS Ha YpOBHE
cpeaHero o0miero oopa3zoBaHus, a TaKXKe MPEIMETHBIC TOCTHXKEHUST 00ydaroiierocs 3a
KaXJIbIW T0J1 00yUeHHUS.

IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMbl 1O OWUOJOTUU  TEOPETUYECKYID  OCHOBY
JUISL OIPEJENICHUS TOIX00B K (POPMUPOBAHUIO COJIEPKAaHUS yueOHOTO MpeiMeTa
«bunonorus» COCTAaBWJIM:  KOHIIENTYaJIbHBIE ITOJIOKEHHUS OI'oC COO
0 B3aUMOOOYCJIOBJIEHHOCTH LI€JIEH, COAEpKaHUs, pe3yJIbTaTOB 00yUeHus: U TpeOOBaHUMN
K YPOBHIO TIOJITOTOBKH BBIMTYCKHUKOB, TTOJIOKEHUS 00 OOIINX TENISIX U MPUHITUIIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEJTHETO 00IEr0 00pa3oBaHus B
Poccutickoii @eaepainn, a Takke MOJOKEHUS O crieliuPpuKe OUOJIOTHH, €€ 3HAUCHUU
BIIO3HAHUH JKUBOW MPUPOJIBI U 00ECTICYCHNUH CYIIECTBOBAHMSI YEIOBEYECKOTOOOIIECTRA.
CornacHO Ha3BaHHBIM TOJIOKEHUSM OTPE/IETICHBI OCHOBHBIE (PYHKITUU MPOTPAMMBI IO
OMOJIOrHU U €€ CTPYKTYpa.

IIporpamma mo Ouosioruu Aa€T MPEACTABICHUE O IEIAX, 00 OOINeH cTpareruu
0o0y4eHHs, BOCIIUTAHUS W Pa3BUTUA OOyHarOUIMXCS CPEACTBAMHU YYEOHOro MpeaMeTa
«buonorus», ompenenseT o0A3aTENbHOE MPEAMETHOE COAEpPKAHUE, €r0 CTPYKTYpY,
pacmpenesieHMe MO paszienaM M TeMaM, PEKOMEHIYEeMYIO IOCJIeI0BaTEeIbHOCTD
U3Y4YCHHUSI Y4eOHOro Marepuajga ¢ y46TOM MEXIPEIMETHBIX W BHYTPHIPEIMETHBIX
CBs3€H, JIOTMKM  00pa3oBaTEIbHOTO  MpPOLIECCa,  BO3PACTHBIX  OCOOEHHOCTEU
o0yJaronmxcs.

B mporpamme mo OMOSIOTHM TakXe YYUTHIBAIOTCS TPEOOBAaHMS K TUIAHHPYEMBIM
JUYHOCTHBIM,  METAlpeAMETHBIM U  MPEAMETHBIM  pe3yJbTaraM  O00y4YeHUus
B (POPMHUPOBAHUU OCHOBHBIX BHUJIOB y4e€OHO-TIO3HABATEIHHOU IEATEIHHOCTH/YICOHBIX
JEHCTBUIM 00yJaromMXCs IO OCBOCHHUIO COIEP KAHUS OMOJIOTHYECKOT0 00pa30BaHUsl.

B nporpamme no 6uonoruu (10—11 knaccel, 6a30BbIi YPOBEHB) peai30BaH MPUHIIUIL
IPEEMCTBEHHOCTH B U3y4YE€HHUH OUOJIOTUH, OJarojaps ueMy B Hel
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NPOCMATPUBAETCS  HANpPABJICHHOCTh HAa  pa3BUTUE  3HAHUM, CBA3AHHBIX C
(dbopMUpOBaHKEM E€CTECTBEHHO-HAYIHOTO MHUPOBO33pPEHU,
[EHHOCTHBIX OpUEHTAllUd  JIMYHOCTH,

HKOJIOTUYECKOTO MBIIIJICHUS, IPEICTABICHUNA O 3J0POBOM 00pa3e KU3HU U OEpeKHBIM
OTHOLIEHWEM K OKpyKawlueld npupoaHou cpene. [lostomy Hapsay ¢ H3ydyeHUEM
00111e0MOIOTUYECKUX TEOPUH, a TaKKe€ 3HAHUW O CTPOCHUHU MKUBBIX CHUCTEM PA3HOIO
paHra ¥ CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HUX IMPOILECCOB B MPOrpaMme
NOOMOJIOTUN YJICTICHOBHUMAHUE HCIIOJIb30BAHHUIO MOTYYCHHBIX3HAHUI BIIOBCETHEBHOU
KU3HM IS pelIeHUsT TNPUKIAJHBIX 3aJa4, B TOM 4YHCIE: NPOPUIAKTUKH
HACJIEICTBEHHBIX 3a00JIEBAHUI YEJIOBEKA, MEIUKO-TEHETUYECKOr0 KOHCYIbTUPOBAHMS,
000OCHOBaHHUSI 3KOJIOTUYECKH LIEJIeCO00Pa3HOTrONOBEAECHUSI BOKPYIKAIOLIEH MPUPOIHON
cpele, aHajlu3a BIMSAHUS XO3SICTBEHHOM JESTEIbHOCTH 4YEJIOBEKa Ha COCTOSHUE
OPUPOJHBIX M MCKYCCTBEHHBIX DJKOCHCTEM. YCHWICHHWE BHHMAaHHUS K TPUKIATHON
HaIpaBJIEHHOCTU Yy4yeOHOro mpeamera «buonorus» NpoAMKTOBAHO HEOOXOAMMOCTBIO
o0OecrieueHrs YCIOBUW JJIA PEIICHHS OJHOW M3 AaKTyalbHBIX 3aJad I[IKOJIbHOIO
Ouonoruyeckoro  oOpazoBaHus, KOTOpas  Opeanojaraer  (GoOpMUPOBAHUE Y
oOydaromuxcst  CIOCOOHOCTH  aJanTHPOBAaThCS K  W3MEHEHHUSAM  JTMHAMUYHO
Pa3BUBAIOILIETOCS COBPEMEHHOI'O MHUPA.

[Iporpamma mo OHOJOTMU SIBIASETCS OPUEHTUPOM I COCTaBICHHS pPabOUYMX
IporpaMM, aBTOPBI KOTOPBIX MOTYT MPEMAJIOKUTH CBOM BapHAHT IMOCIEAOBATEILHOCTH
U3YYCHHUS U CTPYKTYphl y4eOHOTO Marepuaia, CBOE BHUICHHE MyTed (GopMHUpOBaHUS y
obOyyvaroruxcst 10—11 kimaccoB NpeIMETHBIX 3HAHUW, YMEHHH M CIOCOOOB Yy4eOHOU
NESATEIbHOCTH, a TaKK€ METOJAMYECKUX PEIICHWM 3a/lad BOCHHUTAHUS WU Pa3BUTHUS
cpelacTBaMu yueOHoro npeamera «buonorusy».

buonorus Ha ypoBHE cpeiHero oouiero o0pa3oBaHus 3aHUMAET BaxHoe MecTo. OH
oOecnieunBaeT popMupoBaHUe y 00yUYaIOUINXCA MIPEICTABICHUM 0 HAYYHON KapTHHE
MHUpa, paciupseT U 00001aeT 3HaHUS O )KUBOM MPUPOJIe, €€ OTIUNIUTETHHBIX
MpU3HAKaX — YPOBHEBOM OpPraHU3alliy U ABOJIIOIUH, CO31AaET YCIOBUS JIJIS: TTIO3HAHUS
3aKOHOB >KMBOM MPUPO/IBI, PopMupoBaHus GyHKIIMOHATHLHOW IPAMOTHOCTH, HABBIKOB
3I0pOBOTO U Oe30macHOro o0pasa >XKM3HU, IKOJOTHYECKOTO MBIIIJICHHUS, [ICHHOCTHOTO
OTHOIICHHUS K KUBOI NMPUPOJE U YEIIOBEKY.

Bonbimoe 3HadeHne OWONMOTHS MMEET TaKXKe JUIsl PEIICHUS BOCIHUTATEIbHBIX H
pPa3BUBAIOIIMX 3a/iad CpPEAHETo 00IIero oOpa3oBaHMs, COIHAIMA3AIMU O00YJaIONIUXCS.
N3yyenue Ononoruu oOecrieunBacT yCJIOBHS JUIsl (DOPMUPOBAHUS UHTEIUICKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX U WH(OPMAIMOHHBIX HABBIKOB,  JCTETUYECKON KYJIBTYpHI,
CIOCOOCTBYET HMHTETpali OWOJIOTUYECKUX 3HAHHWM C TMPEACTABICHUSAMHU U3 JPYTHUX
y4eOHBbIX MpPEAMETOB, B YAaCTHOCTU, (GU3MKK, XUMHUM U Teorpaduu. Ha3BaHHbIe
MOJIOKEHUS O MPEJHA3HAYEHUU yueOHOTO TpeaMeTa « bBuoaorus» cocTaBuid 0 CHOBY IS
omnpeneieHus TMOAXO0J0B K OTOOPY M CTPYKTYPUPOBAHHMIO  €rO
coJiepKaHusl, IPEJICTABIEHHOTO B IPOrpaMMe 1o OHMOJIOTHH.

Ot6op comepxxanust ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYLIECTBJIEH C MO3ULMUN KYJIbTypOCOOOPA3HOTO MOAX0/A, B COOTBETCTBUH C KOTOPBIM
oOyyarouuecs: J0MKHbI OCBOMTH 3HAHUS U YMEHUS, 3HAYUMBbIE 1711 (GOPMUPOBAHMUS
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o01el KylbTYphl, ONPEAEIIONINe aleKBaTHOE MOBEJIEHNE YeJIOBEKa B OKpY’Karollen
NPUPOAHONM Cpene, BOCTpEOOBAaHHBIE B TIOBCEAHEBHON JKM3HHM W TPAKTHYCCKOU
nestenpHOocTH. Ocoboe MecTo B JTOM CHUCTEME 3HAHMM 3aHUMAIOT 3JIEMEHTHI
COJIep)KaHusl, KOTOpBIC CIy’)KaT  OCHOBOM ansi  (OpMHpOBAHHUS IpEICTaBICHUIA
O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa U LIEHHOCTHBIX OPHUEHTAIUSIX
JMYHOCTH, CIOCOOCTBYIONIUX T'YMaHU3AIMKU OMOJIOTMYECKOT0 00pa30BaHus.

CTpykTypupoBaHHEe  COAEp)KaHHA  ydyeOHOro Mmarepuansa B  IporpaMme
no OHOJIOTMM OCYHIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYCHHS 3HAHUU
00 OTJIMYUTEIBHBIX OCOOEHHOCTSIX KUBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3aIluu U
IBOJIIOLINU. B COOTBETCTBUU C 3TUM B CTPYKTYype ydeOHOTo npeameTa «bruomorusn)
BBIJICJICHBI CIIEIYIOUIUE COJIep KaTellbHbIe JIMHUK: «bronorusa kak Hayka. MeTo bl
HAy4YHOT0 Mo3HaHusM», «Kierka kak Onojoruueckas cucreMay, «OpraHusM Kak
ouonoruueckas cucrtema», «CucreMa 1 MHOroo0Opas3ue OpraHu4eckoro Mupay,
«OBOJIOLMSA KUBOU MIPUPOABD», « IKOCUCTEMBI U IPUCYIIHAE UM 3aKOHOMEPHOCTH.

Lenps nzyuenus: yueoHoro npenmera «buonorus» Ha 6a30BOM YpOBHE — OBJIaJICHUE
0o0yJarouMMucs 3HaHUAMH O CTPYKTYPHO-(PYHKIMOHAJIbHOW OpraHU3aluy >KUBBIX
CHUCTEM pa3HOro0 paHra M NPHOOPETEHUWE YMEHUM HCIOJIb30BATh 3TH 3HAHMS IS
TPAMOTHBIX JIEUCTBUI B OTHOIIEHUH OOBEKTOB KUBOW MPUPOJIbI U PEIICHHS Pa3IMYHbIX
YKU3HEHHBIX MPOOIeM.

JlocTmxenue e M3y4YECHHUS y4e0HOTO npeamera «bunonorus»
Ha 0a30BOM YpOBHE 00€CIIeUMBACTCS PELICHUEM CIIEIYIOIINX 3a/au:

OCBOEHHE 00YYarOIIMMHCS CUCTEMbI 3HAHUM 0 OMOJIOTMYECKUX TEOPUSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MpaBWIaX,  CIyXallUX  OCHOBOM
1utst GOPMHUPOBaHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MHUPA, O METOJIax
HAyYHOTO T[IO3HAHHUS, CTPOEHUH, MHOrooOpa3um U OCOOEHHOCTSAX JKHMBBIX CHCTEM
pPa3HOrO0  YpOBHS  OpPraHM3allMd, BBIJAIOIIMXCA  OTKPBITHUSIX W COBPEMEHHBIX
UCCJIEJOBaHMSIX B OMOJIOTHH;

(GopMupoBaHne y  0O0ydYaroIIMXCSi  TO3HABATENbHBIX, HHTEJUICKTYaJbHBIX
Y TBOPUYECKUXCIIOCOOHOCTEN BIIPOLIECCE aHATN3A JAHHBIXOMYTIXPAa3BUTHS BOMOJIOTUH
HAYYHBIX B3IJISII0B, UAEH U MOIX00B K U3YUEHHUIO KUBBIX CUCTEM PA3HOIO YPOBHS
OpraHu3aluy;

CTaHOBJICHHE y 00yJaronuxcsi 001men KyIbTyphl, GyHKIIMOHATBHOW TPAMOTHOCTH,
pa3BUTHE yMEHUN OOBACHITH W OLICHUBATH SIBICHUS OKPYXKAIOIIETO MHUpa >KUBOU
IPUPOJIbl HA OCHOBAHUU 3HAHUH U ONBITA, MOJTYYSHHBIX MPU U3YYEHUN OMOJIOTHH;

dbopMupoBaHue y OOyYalolIMXCS  YMEHUW  WUIIOCTPUPOBATH  3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUUYECKOM  JIESITEIbHOCTH YEJIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTAaHUE YOEKIAEHHOCTM B BO3MOXXHOCTHM TO3HAHUSI YEJIOBEKOM KHBOM
MPUPOJIbI, HEOOXOJAMMOCTH OEpEeKHOTO OTHOIICHUS K HEW, COOJIFOACHUS ITHYECKUX
HOPM IIpU IPOBEICHUN OMOJIOTMYECKUX UCCIEA0BaHUM;

OCO3HAaHWE IICHHOCTHM OWOJOTHMYECKUX 3HAHUM 711 TIOBBIIIEHUS YpPOBHSA
HKOJIOTHYECKOMN KYJIbTYpBI, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
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IPUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHUN B IOBCEHEBHOM KU3HU JIJIS
OLIEHKH TOCJIE/ICTBUI CBOEH JIEATEIIBHOCTH MO OTHOLIEHUIO K OKPY>Kalollen cpelie,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHHME U COONIOEHHE Mep MNPODUIAKTUKU
3a00J1eBaHUM.

B cucreme cpeanero oOmiero obOpasoBanusi «buonorus», u3zyyaemas
Ha 0a30BOM YPOBHE, SIBJISIETCSl 003aTEIbHBIM YU€OHBIM IIPEIMETOM, BXOJISIIIUM BCOCTaB
npeaMeTHol obnactu «EcTecTBeHHO-HAYYHbBIE TTPEIMETHD.

OG6iee 9rciIo YacoB, pEKOMEH0BAaHHBIX JIJIs M3yueHHs ouosioruu — 68 yacos: B 10
kiacce — 34 gaca (1 gac B Henento), B 11 kinacce — 34 yaca (1 gac B Hejeno).
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COJAEPXXAHUE OBYUEHUA

10 KIIACC

Tema 1. BuoJsiorns Kak HaykKa

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMY, TEXHUICCKUMH U
JPYTUMU €CTECTBEHHBIMU Haykamu, ¢pusocodueid, STUKON, 3CTEeTUKON U rpaBoM. Poiib
Oouonoruu B GOpMUPOBAHUHN COBPEMEHHON Hay4yHOUM KapTUHBI Mupa. Cuctema
OMOJIOTMYECKUX HAYK.

Mertoabl NO3HaHUS KUBOU NPHUPOAbI (HAOIIOIEHHE, SKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccupukalus, MoJCIUPOBaHNE, CTATUCTUYECKass 00pabOTKa JaHHBIX).

Jemoncmpavyuu:
llopmpemuwi: Y. [lapBun, I'. Menaens, H.K. Konbios, [Ix. Yorcon u ®@. Kpuk.
Tabauywl u cxemwl: «MeTOABI TO3HAHUS KUBOW TTPUPOIBD».

Jlabopamopnsie u npakmuyueckue padoomol:
[Ipaktruueckas padora Ne 1. «/cnosnib30BaHUE pa3IMUHBIX METOAOB MPU U3YUYEHUU
OHOJOTNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUs

JXKuBble cucteMbl (OMOCUCTEMBI) KaK IpeAMET u3ydeHus ouosnoruu. OTanune
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHUCTEM M HX pa3sHOOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJICKYJIAPHBIM, KJIECTOYHBIM, TKAHEBbIA, OPraHU3MEHHBIWA, MOMYJISIUOHHO-BUIOBOU,
AKOCUCTEMHBIN (OMOTreOLeHOTUYECKUH ), ONOC(hEPHBI.

Hemoncmpauuu:

Tabnuywvt u cxemovr: « OCHOBHBIC MPU3HAKH KU3HIW», Y POBHU OPTaHU3AIMH KUBOK
TPUPOIBI».

Obopyoosanue: moaenb mojiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHHE KICTKH

XUMHAYECKUM COCTaB KJIETKA. XHMHUYECKHE DJIEMEHTBh: MAaKpOSJIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEIIECTBRA.

DyHKIUHA BOABI 1 MUHEPAIBHBIX BEIIECTB B KJIeTKe. [loaepkanne 0CMOTUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue OenKOoB. AMHHOKUCIOTHI — MOHOMEpBI OEJIKOB.
He3aMeHnmble W 3aMEHHMbIE AMUHOKHUCIOTHI. AMUHOKHMCIOTHBIA COCTaB. YPOBHU
CTPYKTYpBI OEITKOBOW MOJIEKYJbI (MIEpBUYHAS, BTOPUYHAS, TPETHYHAS U YETBEPTHUUHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OesIkoB. buonornueckue PyHKIUu OEIKOB.

depMeHTHl — Ouojoruueckue kKatanuzatopbl. CTpoeHHe (GepMeHTa: aKTHUBHBIN
HEHTp, cyOcTpatHas cnenuduanocts. Kodpepmentsl. Butamunbl. Otnnuus GepmMeHTOB
OT HEOPraHUYECKUX KaTalln3aTOPOB.



OenepanbHas padoyas nporpamma | buonorus. 10—11 kmaccer (6a30BbIi yPOBEHB)

VYrneBoabl: MOHOcaxapuIpl (IJHOK03a, pubo3a M JAe30KcUpudo3a), Iucaxapuibl
(caxapo3a, JakTo3a) M  IOJUcCaxapuabl  (KpaxMmai, [JIMKOI€H, LEJUII0JI03a).
buonoruueckue QyHKIIUU YrIIEeBOAOB.

Jlununael:  TpurmMuepuasl,  ¢ocommnuasl,  crepouasl.  ['mapoduibHO-
ruapodobHbie cBoiicTBa. buonornueckue ¢ynkiuu nunuao. CpaBHEHUE YTIJIEBOIOB,
OEJIKOB U TUIIUJO0B KaK HCTOYHUKOB YHEPTHUU.

Hyxkneunossie kucnotel: JIHK u PHK. Hykneotuabsl — MOHOMEPBI HYKJIEHHOBBIX
kucnot. Crpoenue u pynkuuu JHK. Ctpoenne u ¢pynkuuu PHK. Buner PHK. ATO:
CTpoeHHe U QYHKIUU.

[utonorus — Hayka o kietke. Knertounas Teopust — mpuMep B3aUMOJECUCTBUS HIIEU
¥ (aKTOB B HAYYHOM MO3HAHUHU. METObl U3yUEHUs KIIETKH.

Kinerka kak nenoctHas skuBasi cuctema. OOlIMe NMPU3HAKU KJIETOK: 3aMKHYTas
HapykHas MeMOpana, Mmonekyisbl JJHK kak reHetmueckuil anmapar, cUCTEMa CHUHTE3a
Oenka.

Tunsl KiIeTOK: dyKapHoTHUecKass U IMpokapuoTuyeckas. OCOOCHHOCTH CTPOECHMS
npokapuoTuyeckon kiuetku. Kierounas crenka 6aktepuil. CTpoeHHE 3yKapUOTUYECKOU
kJeTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIETKH.

IIoBEpXHOCTHBIE CTPYKTYPBI KIIETOK — KIETOYHAasl CTEHKA, TJIMKOKAJIHKC,
ux Qpynkuuu. [lnazmatnyeckas memOpana, e€ cBoiicTBa U pyHkuuu. [{utonnasma u eé
opranouzsl. OnHoMemMOpaHHble opraHou sl kietku: JIIC, annapar ["'onbaxwy,
In30CcOMBI.  [lolyaBTOHOMHBIE OpraHOMABI  KIJIETKWM: MUTOXOHIPHUM, IUIACTHBIL.
[TpoucxoxxaeHne MUTOXOH P U acTu. Buasl minactua. HememOpaHHbIE OpraHOU b
KJIETKU: pUOOCOMBI, KJIETOYHBIA HEHTP, LIECHTPUOJIU, PECHUUKH, KI'YTUKU. DyHKINN
OpPraHoOWJIOB KJIETKU. BKitoueHus.

Snpo — peryasTopHblil HeHTp KiIeTku. CTpoeHue siyipa: siaepHasi 000J04Ka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcHopT BEIIECTB B KIETKE.

Jemoncmpavuu:

Ilopmpemuwi: A. Jleenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, J[x.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®pauknun, K.M. bap.

Juaepammer: «Pacupenenenre XUMUYECKHX 3JIEMEHTOB B HEXKUBOW MTPUPOIEY,
«Pacmpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabauyvr u cxemwr: «llepuogudeckas TaONUIAa XUMHUYECKUX DJICMEHTOBY,
«CTtpoeHre MoJekynbl Bonbl», «buocunres Oenkay, «CTpoeHHWE MOJEKYJBI OenKay,
«Ctpoenue ¢epmenta», «HykmennoBwsie kuciotel. JIHK», «CtpoeHue MosieKybl
AT®», «CrpoeHne >yKapuOTHYECKOM KIETKW», «CTpoeHHe 3KMBOTHOM KIIETKW»,
«CTpoeHMEe pacTUTENIbHON KIETKW», «CTpOCHHE NPOKAPUOTHYECKON  KIIETKN»,
«CTpoeHue spa KIETKn», « Y IeBOAb, «JIMmuasn.

Obopydosanue: CBETOBOM MHUKPOCKON, OO0OpyJOBaHME [JIsi  IPOBEICHUS
HAOMIONCHUM, HW3MEPEHMM, OKCIIEPUMEHTOB,  MHUKPONPENApaThl PaCTUTENbHbIX,
KUBOTHBIX U OAKTEPUAITBHBIX KIETOK.
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Jlabopamopnvie u npakmuueckue pavomut:

Jlabopatopnast pabota Ne 1. «M3yueHne KaTaTMTUYECKONH aKTUBHOCTH (DEPMEHTOB
(Ha MprMepe aMuIIa3bl WA KaTajaas3bl).

JlabopatopHas pabota Ne 2. «3yueHue cTpoeHUsI KIETOK pACTEHUMN, )KUBOTHBIX U
OaKkTepwii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENIapaTax U X OIMHUCAHUEY.

Tema 4. /KuzHeneATeIbHOCTh KIETKH

OOmeH BemecTB, Wik MeTaboIi3M. ACCUMUTIATINSA (TUTACTHYECKUI OOMEH) 1
JTUCCUMUJIISIUS (PHEPreTUYeCKUit 0OMEH) — IBE€ CTOPOHBI €IMHOTO Mpolecca
mMeTabonu3ma. Posib 3aKOHOB COXpaHEHHsI BEIIECTB U YHEPTUU B TOHUMAHUU
MeTabonu3ma.

Tunel 0OMeHa BeniecTB: aBTOTpO(dHBIN U TeTepoTpodHbIil. Ponbs dhepMeHTOB B
0OMEHE BEIECTB U MPEBPAILICHUHN SHEPTUH B KIIETKE.

®dotocunTe3. CBeroBas u TeMHoBas (a3pl GoTocuHTe3a. Peakuuu doTocuHTE3A.
O¢ddexTuBHOCTH PoTOCUHTE3A. 3HAUEHUE (HOTOCUHTE3A [T KU3HU Ha 3emiie. Bausaue
yCIIOBUM cpellbl Ha (OTOCHMHTE3 MU CHOCOOBI TMOBBINIEHUS €r0 MHPOAYKTUBHOCTH Yy
KYJbTYPHBIX PACTCHUM.

XeMocHuHTe3. XeMOCUHTE3UPYIOININe OaKTepun. 3HaUCHUE XEMOCUHTE3a JJIsl )KU3HU
Ha 3eMiIe.

OHepreTuueckuii oOMeH B KieTke. PaciuenseHue BeLECTB, BbIJCICHUE
Y aKKyMYJIMPOBAHHME SHEPTHH B KJIETKE. DTallbl JHEPreTHYECKOro ooMeHa. I mukomus.
bpoxeHnune u ero Buapl. KHCIIOpOIHOE OKHUCIIEHUE, WIIM KJIETOYHOE JIbIXAHUE.
OxucnurensHoe GochopunrpoBanne. IPHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiuu marpuuynoro cuntesa. I'enernueckas undopmarus u JJHK. Peanmzarus
TreHeTH4YeCKO HHpopManuMu B KIeTKe. ['eHeTMYecKMil KOJ W €ro CBOICTBa.
Tpanckpuniusi — marpuunbiii cunte3 PHK. Tpancasiuus — OuocunTte3 Oenka. DTarmbl
tpaHcisiiu. KonupoBanue amuHokuciot. Pois pubocoM B OnocuHTe3e Oemka.

Heknerounsie ¢GopMbl KU3HU — BHUpPYCHl. VIcTopus OTKpBITHS BUPYCOB
(A.H. WanoBckuii). OCOOEHHOCTH CTPOEHUS W HKU3HEHHOIO IIMKJIAa BHPYCOB.
bakrepuodaru. bonesnu pacreHuil, KUBOTHBIX W YEIOBEKA, BHI3LIBAEMBIC BUPYCAMH.
Bupyc ummynoneduimra uenmoBeka (BHUY) — BozOyautens CIIM/la. OGparnas
TPAHCKPUIIIKSA, peBepTa3za W uHTerpasza. [Ipodunaktuka pacmpoCTpaHEHHs] BUPYCHBIX
3a00JIeBaHU.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konsuos, /.. UBanosckuii, K.A. Tumupsses.

Tabnuyvt u cxemvr: «Tumnbl nutaHus», «Metadbonuzm», «MUTOXOHAPHUS,
«JHepreTuyeckuii  oOMeH», «Xioporact», «®dorocunre3», «Ctpoenme JIHK»,
«CtpoeHue ¥ (PyHKIMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTHueckuit Komy,
«Bupyce», «bakrepuodarm», «Ctpoenue u Ku3HeHHBbIM 1ukia Bupyca CII/]a,
oakTepuodaray, «Pemnukarms JJTHK».

Obopyodosanue: moaenu-anmiukanuu «Y nsoenne JJHK u tpanckpunimsy»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mozenb cTpykTypsl JJHK.
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Tema S. PazmMmHoKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB

KiteTouHbli UKL, WM )KU3HEHHBIN TUKI KieTku. MHTepdasza u mutos. [Ipoueccsl,
npoTtekatomue B uHTepdaze. Perumkanms — peakuuss MarpuunHoro cunrtesa JHK.
Crtpoennie XxpoMocoM. XpOMOCOMHBIN Ha00p — KapuOTHUM. JIUIITOUAHBINA U TarIOUAHBINA
XpOMOCOMHBbIE HaOOphl. XpomaTujabl. lluTomornueckre OCHOBBI Pa3sMHOXKEHUS U
WHJMBUAYAJIBHOTO Pa3BUTHS OPTraHU3MOB.

Jenenne knetku — Muto3. Ctaaun Mutosa. [Iponeccsl, Tporucxoadiye Ha pa3HbIX
CTaJusAX MUTO3a. bUOIOTrHYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@opMbI pa3MHOXKEHHUS OpPraHU3MOB: Oecrmojioe U ToyioBoe. Buabl Oecronoro
pPasMHOXKEHUA:  JEJIEHWE HaJABOE, IIOYKOBAaHME OJHO- U  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHE, BEreTATHBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHU3MOB, €T0 3HAYECHHE NI CEJICKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Craguu wmeno3a. [lpomeccel, mpoucxoasimue Ha CTaausAX Menosa.
[ToBenenne xpoMocoM B merno3e. KpoccuHroBep. bHOMOrMyeckuii CMbICI U 3HAYEHUE
Meno3a.

["ameTorene3 — mporecc oOpa3oBaHUs MOJOBBIX KIETOK Yy UBOTHBIX. [losoBbIe
JKeJle3bl: CEMEHHUKH U ANYHUKU. OOpa3oBaHME M Pa3BUTHUE IOJIOBBIX KJIETOK — I'aMeT
(cmepmaTo3ou, sileKIeTKa) — crnepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOEHHUS
AUIEKIETOK U criepMaro3ouaoB. Omnonorsopenue. [Taprenorenes.

NunuBuayanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpHOHAlIbHOE  pa3BUTHE
(omOpuorenes). Jtambl AMOPUOHATIBLHOTO PAa3BUTHS y TO3BOHOYHBIX IKHUBOTHBIX:
npoOJieHue, racTpyJisius, OpraHoreHes. [ToctaomMOpuoHaIbLHOE

pazButHe. TUNbl MOCTAIMOPUOHAILHOTO Pa3BUTHS: MPsSMOE, HEMpsiMoe (JIMYMHOYHOE).
BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOpBI, CIIOCOOHBIE BBI3BIBATH
BPOXKIEHHbBIE YPOICTBA.

Poct n pa3Butne pacreHnil. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH,
CTaJuy Pa3BUTHSL.

Hemoncmpavuu:

Tabnuyvst u cxemvi: «DOpMBI  pa3MHOXKEHHS OpPraHU3MOBY, «JIBoitHOE
OIJIOZIOTBOPEHUE Y IIBETKOBBIX PACTCHUI», «BereraTuBHOE pa3MHOKEHUE PACTCHUN»,
«Jlemenne xineTku 6akTepuii», « CTpoeHHE MOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBIY,
«Knerounsiii uki», «Pemnmukarua JHK», «Muto3y», «Meiosy, «IIpsiMoe u Henpsimoe
pa3BuTue», «l'amMeToreHe3 y MIIEKONMUTAIONIMX M YeloBeKa», «OCHOBHBIE CTaauu
OHTOTCHE3a.

Obopyoosanue: MHKPOCKOT, MUKpOIpernapaThl «CniepMaTo30uIbl
MJICKOIIUTAIOWIETO», <« SlilekneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpEIlIKa JIyKa», MarHuTHas Mojeib-anmuinkanus «llenenue knetku», moaens JIHK,
MOIeNTb MeTa(a3zHO XPOMOCOMBI.
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Jlabopamopnvle u npakmuyeckue papomaol:

JlabopatopHas pabota Ne 3. «Habmroenne MuTo3a B KjieTKaX KOHYMKA KOpelIka
JyKa Ha TOTOBBIX MUKpOIIpETapaTax».

JlabopatopHas pabota Ne 4. «/3yueHne cTpoeHHsI MOJOBBIX KJIETOK HA TOTOBBIX
MUKPOTIpenapaTaxy.

Tema 6. HaciiencTBEHHOCTh 1 MK3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3anaum reHeTuky. Micropus pa3BuTus reHeTUKU. Poib nuTosnoruu u
IMOPUOJIOTUHU B CTAHOBJICHUH I'eHETUKH. BKiag pocCUiickux U 3apy0e HbIX YUEHBIX B
pa3BUTHE TEeHETUKU. MeTO/ bl TeHETUKU (THOPUI0IOTUYECKHM, IUTOI€HETHUECKUH,
MOJIEKYJIIpHO-TeHeTHYeCcKuii). OCHOBHBIE reHeTUYeCKHe MOoHATUA. [ eHeTrnueckas
CHMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJIEIOBaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE ['. MeHaenem.
MonorubpuiHOe CKpeluBaHue. 3aKOH €IMHO-00pa3us TMOPUAOB MEPBOTO MOKOJICHUS.
[IpaBriio TOMUHUPOBaHUA. 3aKOH PACUICIUIEHUS IPU3HAKOB. | HIIOTE3a YMCTOTHI TaAMET.
[TonHOE 1 HENTOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe cKpelrMBaHue. 3aKOH HE3aBUCHMOIO HacleOBaHHUS MPU3HAKOB.
[{uToreneTnueckre  OCHOBBI ~ AUTHUOPUIAHOTO  CKpEIIMBAHUS.  AHAIU3UPYIOIIEEe
ckpeuBanue. lcnonb30BaHWE aHAIM3UPYIOLWIETO CKPELIMBAHUS JJISI ONPEACICHUS
T€HOTHIIA OCOOU.

CueruienHoe HacienoBanue npusHakoB. Padora T. Moprana 1o ciierieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylleHre cuerieHus: FTeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYecKkue KapThl.

I'enetnka mnona. XpOMOCOMHOE ONpEAeNieHHE IM0jJa. AYTOCOMBI M IOJOBBIE
XpPOMOCOMBI. ['OMOrameTHbsIien rereporaMeTHbleopranu3Mel. HaciienoBanne npu3HaKkos,
CLECTUIEHHBIX C ITOJIOM.

N3menunBOCTh. Buabl M3MEHUMBOCTH: HEHACJHEACTBEHHAs W HACJIEACTBEHHAs.
Ponb cpenbl B HEHACIECTBEHHON U3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(DUKATUOHHON
M3MEHUMBOCTH. BapuanuoHHBIM psAA W BapualMoHHas Kpuas. Hopma peaknuun
npus3Haka. KoJIMUeCTBEHHbIE M KAYECTBEHHBIE NPU3HAKM M MX HOPMa pEaKIUu.
CaoticTBa MOIU(MDUKAITMOHHONW N3MEHUYUBOCTH.

HacnenctBennas, wiM TeHOTHUIHUYECKas, W3MEHUYMBOCTh. KomOuHaTtuBHas
W3MEHYMBOCTh. Me03 U MOJOBOM MPOIECC — OCHOBA KOMOMHATHBHOW M3MEHYHUBOCTH.
MytanonHass u3MeHYuBOCTh. Kraccudukamuss MyTtanuii: Te€HHBIE, XPOMOCOMHEIE,
reHoMHble. Yactora u nOpuuMHBl MyTauuid. MytareHHsle  QakTopbl. 3aKOH
TOMOJIOTMYECKUX PSAZIOB B HACIIEACTBEHHOW n3MeHunBocTtu H.U. BaBuioga.

Buesnepnast HaClIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetuka yenoBeka. Kapuortun yenoBeka. OCHOBHBIE METOAbI TEHETUKH YEJIOBEKA:
reHeaJoruueCcKui, OJIM3HEIOBBIM, [IMTOTEHETUUYECKUM, OMOXUMUYECKUH, MOJICKYIISIPHO-
TEHETUYECKU . CoBpemeHHOE ONPEAECIEHUE TE€HOTHIIA! ITOJTHOTEHOMHOE
CEKBCHUPOBAHUE, TE€HOTUIIMPOBaHKWE, B TOM uyucie ¢ nomompro [II[P-ananu3a.
HacnencrBennslie 3a00IeBaHUS YEI0BEKA: T€HHBIE 00JIE3HU, OOJIE3HH C HACIIEACTBEHHOMN
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MPEAPACIIONIOKEHHOCThIO, XpOMOCOMHBIE OoJsie3Hu. ComaTHYeCKHMe U TeHEpaTHUBHBIC
myTtarnui. CTBONOBBIE KIETKH. [IpUHIUIIBEI 370pOBOTO O0Opa3a XWU3HH, TUATHOCTHKH,
npodUIaKTUKA U JICUCHHS TIEeHETHMYECKHUX OoJiesHed. MeanKo-TeHETHYECKOe
KOHCYJIbTUPOBAHUE. 3HAYCHUE MEIUIIMHCKOW I'C€HETUKHU B MPEIOTBPAICHUM U JICUCHUHU
IeHETHYCCKHUX 3a00JIEBaHMI YEJIOBEKa.

Hemoncmpauyuu:

llopmpemuwi: I'. Menaens, T. Mopras, I'. ne ®pu3, C.C. UerBepukos, H.B.
Tumodeen-Pecorckuii, H.J1. Bapuios.

Tabauyvr u cxemvl: «MOHOTHOPUIHOE CKPEIIMBAHUE WU €r0 LUTOrEHETUYECKAs
OCHOBa», «3aKOH PACILEILICHUS M €r0 LUTOTCHETHYECKAs] OCHOBA», «3aKOH YHMCTOTHI
rameT», «urnbpuaHoe ckpeniBanuey», «LlUTOIOrMYECKHE OCHOBBI JUTHOPUIHOTO
CKpeumBaHusD», «Meino3», «B3anMOIEHCTBHE alIENbHBIX I'€HOBY», «l'eHeTMueckue
KapTbl pAacTEHUM, >KMBOTHBIX M 4YeJOBeKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTHU
HACJIEI0OBAHHUSI, CUEIUIEHHOTO C MOJIOM», «KapuoTHUnbl 4esioBeKa U KUBOTHBIX», «Bubl
U3MEHYUBOCTHY», «MoaudukanonHas u3MeHUUBOCTHY, «HacnenoBanue pesyc-
(daktopay, «I'eHeTuka rpynn KpoBu», « MyTamoHHas U3BMEHUYUBOCTH.

Obopyoosanue:  Molenu-aniumkanuu  «MOHOTHUOPUAHOE  CKpPELIMBAHHEY,
«Henonnoe  pomuHHMpoBaHue», «urubpumnoe  ckpemmBanuey»,  «llepekpéct
XpPOMOCOM», MHUKPOCKON U MuKponpenapaT «/lpozoduia» (Hopma, MyTtamuu (GpopMsl
KPBUIbEB U OKPACKH Tela), repdapuii «I'opox moceBHOM».

Jlabopamopuvie u npakmuueckue pabomaoi:

Jlabopatopnas pabota Ne 5. «3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUTHOTO CKPELIUBAHUS Y APO30(PHIIbI HA TOTOBBIX MUKpPOIIperapaTaxy.

JlaGoparopnas padota Ne 6. «3yuenrue MoaupuKaimoOHHON N3MEHYUBOCTH,
ITOCTPOECHHUE BAPUALIMOHHOTO Ps/Ia U BAPUALMOHHON KPUBOMY.

JlabopatopHas pabota Ne 7. «AHaIU3 MyTaluuii y 1po30(uiIbl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTrueckas padota Ne 2. «CocTaBiieHUE U aHaJIN3 POAOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenekuusi opranu3mon. OCHOBBI OMOTEXHOJIOTHHU

Cenekuys Kak HayKa U Ipolecc. 3apoKIACHUE CENEKIUH U IOMECTUKALMS. Y YEHHE
H.W. BaBunoBa o 1ieHTpax MPOUCXOXKIEHUS U MHOT000pa3us KyJIbTYPHBIX PACTCHHM.
LleHTpbI TPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHbIE METObI CeJIeKIIMU. MacCcOoBbI U HHANBUAYAIbHBINA OTOOPHI B
CEJIEKIIMM PACTEHUN U KUBOTHBIX. OLIEHKa dKCTeEpbepa. BIM3KOpOACTBEHHOE
cKpeuruBanue — MHOpuauHT. Yncras nunaud. CKkpelrBaHue YUCThIX JIMHUU. ['eTepo3uc,
wiu rubpuanas cuna. HepoactBeHHoe ckpemuBanue — ayTopuanur. OTaanénHas
rubpuau3anus u e€ ycnexu. cKycCTBEHHBIN MyTareHe3 1 MoJly4eHHe MOJTUILIONI0B.
JlocTrkeHus CeJIEKLUN PACTEHUM, )XUBOTHBIX U MUKPOOPIaHU3MOB.

bHOTEXHOJIOTH KaK OTpaciib IPOU3BOACTBA. [ €HHas MHKEHEpUs. DTallbl CO31aHUS

pexomOunanTHoi JIHK 1 Tpancrennsix opranu3moB. Kiierounast uH>xeHepusi.
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Knerounsle KyiabTypbl. MUKpPOKJIOHAIbHOE pa3MHOXeHUE pacTeHuil. KinonupoBanue
BBICOKONIPOAYKTUBHBIX  CEIIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  ODKOJOTHYECKHE
u aTrdeckue npoodsemsl. MO — reHeTHYeCKH MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

Jemoncmpavyuu:

Ilopmpemwi: H.. BaBunos, 1.B. Muuypun, I'.Jl. Kapneuenko, M.®. 11BaHOB.

Tabauywl u cxemwl: xapta «L{eHTpBI MPOUCXOKACHHUS 1 MHOTOOOpa3us KyJIbTypPHBIX
pacteHui», «llopoabpl AOMAamIHUX >KUBOTHBIX», «CopTa KyJBTYpHBIX pacTEHUN»,
«Otnanéunas rudpuauzamnus», «Padotel akagemuka M.®. MBanoBay, «Ilonmummonausy,
«O0BbekThl  OuorexHosmorum»,  «Kierounsle  KyJabTyphl W KJIOHHpPOBAHUEY,
«KoHCTpyHnpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

Obopyodosanue: MYJISIKH TUIOJIOB Y KOPHEIUTIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHuil, repdbapuit «CeabCKOX035UCTBEHHBIE PACTCHUS.

Jlabopamopnvie u npakmuueckue pabomaoi:

Okckypceust «OCHOBHBIC METOJIBI M IOCTHKEHUS CEJICKIINNA PACTCHUH M )KUBOTHBIX
(Ha CEeNeKIIMOHHYIO CTAaHIINIO, INIEMEHHYIO (pepMy, COPTOUCTIBITATEIBHBIN Y4aCTOK, B
TEIUTMYHOE X035HUCTBO, TA0OPATOPUIO arPOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA).

11 KIIACC

Tema 1. DBoJIIOLIHOHHAS 0MOJ10THA

[Ipennockuiku BO3HUKHOBEHHS 3BOJIFOIIMOHHON TEOPHUH. DBOJIIOLIMOHHAS TEOPUS U
e¢ MecToBOUOJOTUH. BMsiHUE SBOJIIOIIMOHHON TEOPUM HA pa3BUTHE OMOJIOTUH U IPYTHUX
HayK.

CeuzerenbctBa  3BoitonMM.  [lameoHTONMOTHYECKHE:  MOCIEN0BATENbHOCTh
MOSIBJICHUS BUJOB B  MAJCOHTOJOTUYECKOW JIETONMHUCH, TEPEXOJHbIe (POPMBI.
buoreorpadguyeckue: cxoncTBo U pazinune GpayH u Gjaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA MW  pPa3ivuus HSMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX.  CpaBHUTEIIBHO-aHATOMUYECKHUE:  T'OMOJIOTUYHBIE,
aHAJIOTUYHbIE, PYAUMEHTApHbIC OpraHhbl, aTaBU3MBl. MounekynsipHO-
OMOXUMHUYECKHUE: CXOJCTBO  MEXAaHU3MOB  HACJEACTBEHHOCTM U OCHOBHBIX
METa0OJIMYECKUX MYTEH Y BCEX OPTAaHU3MOB.

OBomonuonHas teopust Y. lapsuHa. [Tpeanochiki BO3HUKHOBEHHUS TApBUHU3MA.
JIBIoKylMe CUJIBI 3BOJIIOIMK BHUJIOB 1O JlapBuHY (M30BITOYHOE PA3MHOXKEHHUE TMPHU

OTPaHUYEHHOCTH  PECYpCOB,  HeompeneiaéHHass  M3MEHYMBOCTh,  OopbOa
3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN O0TOOD).

Cunretnyeckas teopus 3Bosonnu (CTI) u €€ 0OCHOBHBIE MTOJOKEHHUS.

Muxkpososorus. [Tomymnsius kak eIMHUIA BUIa U DBOJIIOIUH.

JIBrkymue cuibl ((hakTOphl) SBOTIONMN BUIOB B IPUPOIE. MyTallMOHHBIN MPOIIECC
¥ KOMOMHATUBHAS U3MEHYNBOCTH. [lomysiiinonHbie BOTHBI U Aped renos. M3omsmus u
MUTpaIus.

EcTecTBeHHbII 0TOOp — HaNpaBIsIONINI (pakTop3BoJtOLHH. DOPMBI €CTECTBEHHOTO
otbopa.
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[Ipucnoco01eHHOCTh  OpPraHU3MOB  Kak  pe3yiabTaT dBodtouuu. [Ipumepsl
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMopd03bl U UIAUO-aJaNTAI|H.

Bun u BunooGpazosanue. Kpurepun Buga. OcHoBHBIE (hOpPMBI BUA00OpA30BAHUS:
reorpaduueckoe, SKOJIOTrHIeCcKoe.

MakposBomorusi.  @opmbl  3BOMIOUMU:  QUIETHYECKas,  JAUBEPreHTHas,
KOHBEpIreHTHas, mapasuienbHas. HeoOpatuMocTh 3BOTIOIUY.
[IpoucxokneHne OT  HecleUHaTu3UpOBaHHbIX NpeakoB.  [Iporpeccupyromas

crienrann3anys. AJanTuBHAS pajauariusl.

Jemoncmpavyuu:

Ilopmpemuwi: K. JIunnen, XK.b. Jlamapk, Y. {apsun, B.O. Koanesckuii, K.M. bap,
2. I'ekkenp, @. Mromnep, A.H. CeBepios.

Tabauyvl u cxemwvi: «Pa3BUTHE OpPraHMYECKOr0 MHpa Ha 3emiiey», «3apoJIbIIIu
MO3BOHOYHBIX >KHBOTHBIX», «ApXxeonTepukc», «Dopmbl 00pbObI 32 CYHIECTBOBAHUEY,
«EctectBenHbIit 0T00p», «MHOr000pasue cCoOpToB pacteHui», «MHorooOpasue mopoa
KUBOTHBIX», «llomynsiuun», «MyTalMOHHAs HW3MEHYUBOCTBHY, «ApoMop(do3bD»,
«Mnunoanantamuny, «O0mas nerenepanusy, «JIBuwxkyime cuibl sBomonuny, «Kapra-
cxema wMapuipyta mnyremectBus Y. Jlapsuna», «boppba 3a cyliecTBOBaHHEY,
«IIpucnocoOaeHHOCTD OpPTraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«DKOJIOTHYECKOE BUI000pa30BaHUE.

ObopydosaHue: KOJUIEKIUSI HACEKOMBIX C PA3JIMYHBIMU THUIAMH OKpacku, HaOop
TJIOJIOB M CeMsiH, KoJuteKius «lIpumephl 3alUTHBIX MPUCTIOCOOIEHUN Y KUBOTHBIX),
Mozenab «OCHOBHBIE HaNpaBlIEHUS SBOMIOLUN», 00bEMHas Mozenb «CTpoeHue
I'OJIOBHOI'O MO3ra II0O3BOHOYHBIX).

buoreorpapuueckas kapra mupa, Komuiekuus «DopMbl COXpPaHHOCTH UCKOIMAEMBbIX
JKUBOTHBIX W pacTeHuid», Monaenb ammmkanus «llepekpéct Xxpomocom», BIIaKHbIE
npenapatel  «Pa3zButme Hacekomoro», «PasBuTHE JATYIIKW», MHKpPOIIpEnapar
«dpozoduna» (HopMa, myTannu GOpMbI KPbLIILEB U OKPACKHU TENA).

Jlabopamopnsie u npakmuyueckue padoomol:

Jlabopatopnas pabota Ne 1. «CpaBHeHue BU0B 10 MOPHOIOTHIECKOMY
KPUTEPHIOY.

Jlabopatopnas pabota Ne 2. «Onrcanue mprucrnocoOJIEHHOCTH OpraHu3Ma U e€
OTHOCUTEILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emJie
JloHaydHble TIPEACTABICHUS O 3apOXKJACHUU >KU3HU. HayuHble TuIOTE3bI
BO3HUKHOBEHUS JKM3HU Ha 3emJie: aOuoreHe3 U MaHcnepMusi. XUMUYECKash ABOJIOHMS.

AOUOTEeHHBIT CHUHTE3 OPraHUYECKUX BEILECTB u3 HEOPTraHUYECKUX.
DKCHEPUMEHTAIBHOE MOATBEPKICHUE  XUMHUYECKONH  SBOJIOLIHH. HauvanpHbie
dTarlbl ouosiorndyeckoi sBosonuu.  ['unoreza PHK-mupa.

®opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE  MPOTOKJIETKH.
IlepBble KieTKU U UX 3BOMOLM. POPMUPOBAHNE OCHOBHBIX I'PYIIII JKUBBIX OPraHU3MOB.
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PazButHe xu3HM Ha 3emiie o 3paM u nepuoaam. Karapxei. Apxeinckas u
npoTepo3oiickas 3psl. [laneo3zoiickas spa u e€ nepuobl: KeMOPUNCKUI, OPJIOBUKCKUM,
CHJIYPUMCKHM, JEBOHCKHUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas 3pa u €€ nepruopl: MaleOr€HOBbIN, HEOT€HOBBI, AHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIMMaTa U re0J0THYeCcKuX npoueccoB. OCHOBHBIE ATallbl
ABOJTIOITUY PACTUTEILHOTO U )KUBOTHOTO MHpa. ApoMOP(03bl Y PACTCHHI W )KUBOTHBIX.
[losiBnenue, pacuBeT U BBIMUPAHKUE TPYIIT KUBBIX OPraHU3MOB.

CucreMa OpraHMY4eCcKOro MHpa Kak oOTpaxkeHue 3Boirouud. (OCHOBHBIE
CHUCTEMaTUYECKHE TPYMIIbI OPraHU3MOB.

DBOJIIOLMA YeT0BEKa. AHTPONOJIOTUS KaK Hayka. Pa3BuTue nmpeacraBiieHui o
IIPOUCXO0KJICHUHN YeJIOBeKa. MeTo bl n3yueHus: anTpornorene3a. CxoacTBa v pa3inyus
YeJIOBEKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YETOBEKA.

JIBxymue cuibl ((akTopbl) aHTponoreHesa. HacienacTBeHHas: U3BMEHYUBOCTh U
€CTECTBEHHbII 0TOOp. OOUIECTBEHHBI 00pa3 »KW3HH, M3TOTOBJIEHUE OpPYAHMA Tpyna,
MBIIIUICHUE, PEUb.

OCHOBHBIE CTagMM M BETBH HBOJIOLMHM YEJIOBEKA: aBCTPAJONUTEKH, YemoBeK
yMelblid, YeloBek NpsaMoxoasumi, YenoBek HeaHAepTalbCKul, YeloBeK pa3yMHBIN.
HaxoIku ucKkomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHHUs, 00JACTh pacnpoCTpaHEHUS,
00BEM T0JIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsl.

YenoBeueckue packl. OCHOBHBIE OOJBIIUE paChl: €BpOIMEOUIHAS (€Bpas3Hiickas),
HErpo-aBCTpaJIouIHAs (PKBAaTOpHalibHAs), MOHTOJOMAHAs (a3MaTCKO-aMEPUKAHCKas).
YepThl NpucriocOOJEHHOCTH  MPEACTaBUTENEH UYelOBEYECKUX pac K YCIIOBUSIM
cyuiectBoBaHus. EMMHCTBO yenoBeueckux pac. Kpuruka pacusma.

Jemoncmpavuu:
lopmpemuwi: ®@. Penn, JI. Ilactep, A.W. Onapun, C. Musnnep, I'. FOpu, Y. JlapBuH.
Tabnuywvt u cxemol: «Bo3aukHoBeHHEe COTHEUHOM cuctembl», «Pa3ButHe
OpraHuueckoro  mupa»,  «PactutenpHass — KieTka», <«OKUBOTHas  KJIETKay,
«ITpokapuoTnueckas kinerka», « CoBpeMeHHasi CUCTEMA OpraHUYECKOro

MHPa»,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA U YEIOBEKOOOPa3HbIX 00E3bsIHY,
«OCHOBHBIE M€CTa MAJTCOHTOJOTUYECKUX HAXOJIOK MPEJKOB COBPEMEHHOIO UYEJIOBEKaAY,
«/lpeBHenmme gmogu», «/peBHue mroau», «llepBele  COBpEMEHHBIE  JTIOANY,
«HenoBeyeckHe pach».

Obopyodosanue: mynsku «lIpoucxoxaeHue denoBeka» (OHOCThI aBCTpaJIONMUTEKA,
MUTEKAHTpOINa, HeaHAepTallblla, KPOMaHbOHIIA), CJICMKUA WU HU300pakKeHUs KaMEHHBIX
OpyaWii  TepBOOBITHOTO  YeloBeKa  (KaMHU-YOMIEphl,  pyOuna,  ckpebna),
TeOXpoHOJoTHYecKas Tabmuia, Koyuiekiuus «DopMbl COXpaHHOCTH HMCKOIMAEMBIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopnvie u npakmuueckue padomut:
[IpakTrueckas padora Ne 1. «/3yuenue uckomaeMbIx OCTATKOB PACTEHHN U
YKABOTHBIX B KOJIEKIUAX).
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DKCKypcust «IBOIONNS OPraHUYECKOT0 MUpa Ha 3emMJie» (B €CTECTBEHHO-HAYUHbIN
WIN KpaeBeAUYECKUN My3€eil).

Tema 3. Opranusmsl M OKpYy KaloLias cpeaa

DKoJIOTHs KaK HayKa. 3a/1aud U pa3Aelibl 3KOJIOruU. MeToabl SKOJIOTHYECKUX
UCCJIEI0OBAHUI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl OOMTaHMsT ~ OPraHM3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, IOYBEHHas,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue  Qaktopel. Knaccuduxamuss — skosormdeckux — (pakTOpPOB:
abuoTnueckue, OMOTUYECKHE W aHTPOMOTeHHbIE. [IefiCTBHE SKOIOTHUECKUX (PaKTOpPOB
Ha OpraHU3MBl.

AbGuoTtnueckue (HaKTOphl: CBET, TEMIEPATypa, BIAKHOCTh. POTONEPUOIU3M.
[TpucnocoOienus: OpraHu3MoOB K JEUCTBUIO abnoTHYecKuX (hakTopoB. buonornyeckue
PUTMBI.

buotnueckue ¢akropbl. Buiabl OMOTHYECKMX B3aWMOAEWUCTBUN: KOHKYpPEHIMS,
XUIIHUYECTBO, CUMOMO3 U ero Qopmel. llapazutusm, koomepauus, MyTyaju3M,
KOMMEHCAJIM3M  (KBAapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HayeHne OHMOTHYECKHX  B3aUMOIEHUCTBUUA  UIA CYLLECTBOBAHUSA
OpPraHU3MOB B PUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH NMONysiuun. OCHOBHbBIE MMOKA3aTENH MOMYISLUU:
YUCJIEHHOCTD, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpauus. JuHamuka
YUCJICHHOCTH MOMYJISILNN U €€ PeryJIsius.

Jemoncmpavuu:

TIlopmpemeoi: A. I'ym6onbar, K.®. Pynbe, O. ['ekkensb.

Tabnuyvt u cxemwi: xapra «llpupomubie 30HBI 3emuny, «Cpeasl oOUTaHUS
opranusmMoB», «@ortonepuoausm», «llomynsiuum»,  «3aKOHOMEPHOCTH  POCTa
YUCJIEHHOCTHU MOMYJISIIIUK UHPY30pUU-Tyhenbkny, «luiieBsie enmy.

Jlabopamopnvie u npakmuueckue padbomaoi:

JlaGoparopnas padota Ne 3. «Mopdosiornueckue 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOHUTaHUS.

JIabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «[logcuér mIOTHOCTH MOMYJISIUN pa3HBIX BUIOB
PaCTEHUI».

Tema 4. CooO1ecTBa 1 IKOJI0rHYeCKHEe CUCTEMBI

Coo0611ecTBO OpraHu3MoB — O6Mo1IeH03. CTPYKTYphI OMOIIEHO3a: BUI0Bas,
IpPOCTpaHCTBEHHasA, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsizu B OMOIIEHO3E.

Okosornueckre cuctemMbl  (9kocuctembl). llonstue 00 »sKkocucreMe U
ouoreoneHo3e.  DYHKIMOHAIbHBIE  KOMIIOHEHTbl ~ SKOCHUCTEMBI:  IPOAYLEHTHI,
KOHCYMEHTBI, peNyLeHTbl. KpyroBopoT BEIIECTBM NOTOK 3HEPTrUU B3KOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHH 3KocucTeMbl. [lumieBsie nenu u cetu. OCHOBHBIE
MoKa3aTeIn SKOCUCTEMbI: Oromacca,
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IPOIYKIHKA. DKOJIOTMUECKUE MUPAMUIBL: IPOIYKIIUU, YUCIIEHHOCTH, OMOMACCHI.
CBolicTBa 9KOCHCTEM: YCTOMUYMBOCTD, CAMOPETYJISIIUS, pa3Butue. Cykiieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO UJIU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpONOreHHBIE HKOCHCTEMBI. ATpPO3KOCHUCTEMBI. YpOoskocucTeMsl.
buonornyeckoe 1 X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobOpazue kak (dakTop ycToMuMBOCTH d3KOocUcTeM. CoxpaHeHue
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

Yuyenne B.M. Bepnaackoro o Owocdepe. ['paHuiibl, coctaB U CTPYKTypa
ouoceprl. Kuoe BemectBo U ero ¢Gynkuuu. OcobeHHOCTH OMoOchepsl Kak
r100allbHOM SKOCUCTEMBI. JIuHaMuYecKoe paBHOBECHE U 00paTHas CBsI3b B Onocdepe.

KpyroBopoTs! BemecTBr OMOreOXUMHUUECKHE LIUKIIbI 3JIEMEHTOB (YIiIepoJa, a30Ta).
3oHabHOCTHL OMOCc(ephbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3emiin. AHTPONOTeHHbIE U3MEHEHUS B Onocdepe.
['moGanbHbIE 3KOJOTHYECKUE MTPOOIIEMBI.

CocyuiecTBoBaHME IPUPOJIBI U yenoBeuecTBa. CoxpaHeHue 6Mopa3zHOO0pa3us Kak
OCHOBa yctoWuuBoCcTH Onocdepsl. OCHOBa palMOHANIBHOTO YIPABICHUS TPUPOIHBIMU
pecypcaMu U UX UCTOJIb30BaHUE. JJOCTHKeHHsI OMOJIOTUU U OXpaHa MPUPOIbI.

Hemoncmpauuu:

Lopmpemuwi: A.Jlxk. Tencnu, B.H. Cykaués, B.I. Bepnaackui.

Tabauyvr u cxemwvr: «llumesble uenu», «bHOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmectBay, «llemn nuTaHuUs», «DKONIOTHYECKAs MUPaAMUIAY,
«buocdepa u dyenoBek», «IKOCHUCTEMA IIMPOKOIMCTBEHHOTO Jiecay, «IKOCHCTEMa
XBOMHOTO Jeca», «buoreno3 Bogoémay, «ArpoueHo3», «IIpuMepHble aHTPONOTEHHbIE
BO3JCUCTBUS Ha IIpUpOAY», «BaxHeumme WCTOUHUKMU 3arpsA3HEHUs BO3AyXa U
rpyHTOBBIX BOaA», «llouBa — BaxkHe#mas cocrtaBisomnias Ouocheprr», «DakTops
nerpanamnuu nouny, «llapaukoBsiil 3 dext», «DakTopsl PaAMOAKTUBHOTO 3arpsi3HEHUS
ouocdepni», «O01as cTpykrypa ouochepni», «PacnpocTpaneHue xKu3Hu B Ouocdeper,
«O30HOBBIN 3kpaH Ouochepr», «Kpyrosopor yriepoaa B Ouochepe», «Kpyrosopor
a30Ta B IPUPOICH.

OO6opynoBanue: Mojenb-anmukanust « Tunuuneie  OWOIEHO3bI», repdapuii
«PactutenbHple cooOImecTBay, Koyuiekiuu «buorieHos», «Bpenurenn BakHEHIIHMX
CEIBCKOXO3SUCTBEHHBIX KYJIbTYpY», TepOapuul M KOJUICKIIMH PACTCHHA M >KUBOTHBIX,
MpUHAJJISKAIIME K Pa3HbIM AKOJOTHUYECKUM TpyImaM oaHOro Buna, KpacHasi xHura
Poccutickoit @enepanuu, n300pakeHUsI OXPaHIEMbIX BUJOB PACTCHUN U KUBOTHBIX.

17



OenepanbHas padoyas nporpamma | buonorus. 10—11 kmaccer (6a30BbIi yPOBEHB)

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOTI'PAMMBbI
11O BUOJIOI'MU HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO ycranaBnuBaioTcs TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
o0ydJarouuMucs MporpaMM  CpeAHero  oOmiero  00pa3oBaHUS:  JIMYHOCTHBIM,
METaNpPeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JHMYHOCTHBIX pE3yJbTaTOB OCBOEHUsA Tipeamera «buonorusy»
BBIJICJICHBI CJICAYIOIIHME COCTABISIONIME: OCO3HAHHME OOYYaIOIIMMHUCS POCCHHCKON
IPAXKIAHCKON HMIEHTUYHOCTH — TFOTOBHOCTHM K CaMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH H
CaMOOIMPEACIICHUIO0, HAIMYME MOTHUBAIMU K OOY4YEHUIO OMOJIOTHHU, LIE€JICHANPABICHHOE
pa3BUTHE BHYTPEHHHUX YOEKJIEHWUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEU U
UCTOPUYECKUX  TPAJULMK  pa3BUTUS ~ OUOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTH
U CIIOCOOHOCTh OOYYaloOIUXCsSl PYKOBOJICTBOBATHCSI B CBOEH JIEATEIBHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, MPHUCYIIUMHU CHUCTEME OMOJOTHYECKOrO 00pa3oBaHus,
HaJM4Yue SKOJIOTMYECKOI0 MPABOCO3HAHMS, CIOCOOHOCTH CTaBUTh IEU U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHHS TMpenmera «buosorus» moOCTHraroTCs
B CIAMHCTBE Y4YEOHOW W  BOCHUTATEIBHOW JESITEIIBHOCTH B  COOTBETCTBUU
C TPaAUIIMOHHBIMU POCCUNCKUMU COLMOKYIbTYPHBIMHU, ICTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU B 00I1I€CTBE NMPABUJIAMU U HOPMAMHU
MOBEJACHUS M  CIOCOOCTBYIOT TpOIECCaM  CAaMOIIO3HAHMS, CAMOBOCIHMTAHUS U
CaMOpPa3BUTHS, PA3BUTHUSI BHYTPEHHEHN MO3UIINHU JIUYHOCTH, MATPUOTU3MA, YBAKEHUSI K
3aKOHY U MPABOIOPSIKY, UEJIOBEKY TPYAA U CTapIIEMy MOKOJCHUIO, B3AUMHOTO
YBa)KEHUSI, OEPEKHOTO0 OTHOLIECHUSI K KYJIbTYPHOMY HACJICIUIO U TPAAUIUSM
MHOTOHAIIMOHABHOTO Hapoaa Pocculickoint denepanuu, Npupoae U OKPYKaroen
cpene.

JIngyHOCTHBIE PE3yibTaThl OCBOCHUsI yuyeOHOro mpeamera «buosorus» T0KHBI
OTpaXkaTh  TOTOBHOCTh W  CIIOCOOHOCTH  OOYYarOIIMXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEH TMO3WIUEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHUEHTAIINH, MO3UTUBHBIX BHYTPEHHHUX yOeXKICHU M, COOTBETCTBYIOIINX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIUPEHUE KU3ZHECHHOTO OIIBITa
M ONbITa JESATEIBHOCTH B TPOLECCE pealu3allid OCHOBHBIX  HAMNpaBICHUI
BOCHUTATEJILHON AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(OPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMU 00YUYaIOUIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOI0 OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00S13aHHOCTEH, YBaXKECHUE 3aKOHA U
IIPABOIIOPAIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOH NEATEIHHOCTH TPU CO3TAHUHM YYEOHBIX
MIPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATEIBHBIX 33]1a4, BBHITIOJTHECHUH OMOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTBH OTPEESATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIICHUIO K SIBIICHUSIM
COBPEMEHHOMW KU3HU U OOBIICHITH €€;

YMEHHE YYHUTHIBAaTh B CBOWX JICUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOACH C pa3HBIMU YOEKIECHUSMH, KyJIbTYPHBIMHA IICHHOCTSIMH H
COIMATBHBIM TTOJIOKCHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IMPOIIECCE COBMECTHOTO BBHIMOJTHEHUS YYCOHBIX,
MO03HABATENIBHBIX U MCCIEA0BATEIBCKUX 3a/1a4, YBAKUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIMOHEHTOB MIPU OOCYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM JIEATETLHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTh POCCUUCKON TPaKTAHCKOW HACHTUYHOCTH, NATPUOTH3MA,
YBaXKEHHSI K CBOEMY HAapOJy, YyBCTBAa OTBETCTBEHHOCTH mepea PoauHoH, ropaoctu 3a
CBOM Kpal, cBow PoanHy, CBOM $3BIK W KYJbTYpy, HPONUIOE M HACTOSIIEE
MHOTOHAIIMOHAJBHOTO Hapoaa Poccuuy;

[EHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIIECIUIO U TAMSITHUKAM IIPUPOIBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJaJ POCCUUCKUX YUYEHBIX B CTAHOBJIICHUE M Pa3BUTHE
OMOJOTHY, TOHUMAHKS 3HAYEHHUS] OWOJIOTHMH B MO3HAHUM 3aKOHOB MPHUPOJIBI, B KU3HU
YEJIOBEKa M COBPEMEHHOT'O 00I11eCTBa;

ujerHas yOexx1IEHHOCTh, TOTOBHOCTD K CITYKEHHUIO U 3amute OTedecTna,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIIMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POAUTEIISAM, CO3/IAHUIO CEMBbU HA OCHOBE
OCO3HAHHOTO IIPUHATHUS LIEHHOCTEW CEMEMHOM KMU3HHU B COOTBETCTBUU C TPAAULIUAMU
HapoaoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHONICHHUE K MUPY, BKITFOUAsl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHUMaHKUE SMOIIMOHAIBHOTO BO3/ICUCTBUS KHUBOW MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO BPa3HBIXBUJAXUCKYCCTBA, CTPEMIIEHUE MIPOSIBIISATH
KauyeCcTBa TBOPYECKON JTUYHOCTH;
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5) puzuvyeckoro  BOCHMTAHMS, (POPMHUPOBAHUA  KYJbTYPbl 310POBbS H
IMOILMOHAJIBLHOIO 0JIaronoJyYns:

NOHUMaHUE W peaju3alus 3I0pOBOro M Oe3zomacHoro obpasa >KH3HU (310pOBOE
MUTaHUE, COONIOZICHNE TUTHECHUYECKUX TMPABUI M HOPM, COATAHCHPOBAHHBIN PEXUM
3aHITHHN U OTHBIXA, peryJisipHas (pu3ndeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOIIEHUS K COOCTBEHHOMY (U3MUECKOMY U TICUXHUYECKOMY
310POBBIO;

MMOHMMAaHUE [IEHHOCTHU MPABWJI UHIUBUIYAIBHOTO U KOJUIEKTUBHOTO O€30I1aCHOTO
MOBEJCHUS B CUTYAILUAX, YTPOKAKOIINUX 3J0POBBIO U )KU3HU JIOJIEH;

OCO3HaHME TOCTEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOI00HE;

TOTOBHOCTb K aKTUBHOM JI€ITEIbHOCTU TEXHOJIOTUYECKOM U COIMAJIbHOM
HaIpPaBJIEHHOCTH, CHOCOOHOCTh WHULMUPOBATH, IJIAHUPOBAaTh U CAMOCTOSITEIBHO
BBITIOJHSATH TaKyIO S TEIIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JesSTEIbHOCTH, YMEHHE
coBeplLIaTh OCO3HAaHHBIM BBIOOp Oynyiiel npodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTB M CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEM KU3HU,

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11€J1IeCO00pa3HOE OTHOIICHHUE K MPUPOJI€ KaK UICTOUHUKY KU3HU HA
3emiie, OCHOBE €€ CylIECTBOBAHUS,

MOBBIIICHUE  YPOBHSA  DKOJIOTHYECKOM  KyJIbTYpPhI: TMPUOOPETEHHUE  OIbITa
MJIAHUPOBAHUS MOCTYNKOB M OLIEHKH MX BO3MOYKHBIX MOCJIEACTBUHN JJISI OKPYKAIOIICH
Cpenpl;

OCO3HaHME II00AIBHOTO XapaKTepa IKOJIOTHYECKUX MPOoOIeM U MyTeu ux
pelieHus;

CIIOCOOHOCTh MCIIOJIB30BaTh MPUOOpETaeMble MPU U3YyYEHUU OMOJIOTUU 3HAHUS U
YMEHHUSI TIPU PEIICHUHU MPoOJieM, CBS3aHHBIX C PAllMOHAIIBHBIM MPUPOOTOIb30BaHUEM
(cobnrofeHue mpaBWJI TIOBEACHUS B TPUPOJE, HAMPABICHHBIX HAa COXpaHEHUE
paBHOBECHS B YKOCHCTEMAaX, OXPaHy BUJIOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HEINPUIATUE JICUCTBUM, NPUHOCAIIMX BPEH OKPYKAKOIIEH IPUPOIHON
cpede, yMEHHE TMPOTHO3UPOBATH HEOIATONPHUATHBIC HKOJOTHUUECKUE IMOCIIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HAJIMYUE PA3BUTOIO SKOJOTHYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJIBTYPBI,
OIbITA JIESITEIBHOCTH S3KOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
MMH B MO3HABATENbHOM, KOMMYHHKAaTUBHOM M COLIMAJIBHOM IMPAKTUKE, TOTOBHOCTHU K
YYACTHUIO B IPAKTUYECKOMN AEATEIbHOCTH HKOJIOTHUYECKON HAITPABICHHOCTH;
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8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKW U OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOTO Ha JAHAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPULIECHCTBOBAHUE S3bIKOBOM M YUTATEIBCKOM KYJIBTYPhI KaK CPEACTBA
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U MO3HAHUS MUDPA;

MOHMMAaHUE CIEIU(PUKUONOIOTUHN KaK HayKH, OCO3HAHUS €€ posii BHOPMUPOBAHHUH
pPAalMOHAIIBHOTO HAY4YHOTO MBILIUIEHUS, CO3JaHUM LEJIOCTHOIO MPEACTABICHUS
00 OKpYyXarolieM MHUpE Kak O €IWHCTBE MPHUPOJIbI, YEIOBEKa U OOIIECTBA, B MIO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH TMpOoOJeM COXPaHEHHUS MPUPOTHOTO
paBHOBECHS,

yOEXKJIEHHOCTh B 3HAYUMOCTH OHWOJOTMU [Jii COBPEMEHHOW UMBHIIM3AIUU:
o0OecrieueHuss HOBOTO YpPOBHS pPa3BUTUS MEIULUHBI, CO3JaHME IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pellaTh PecypcHbIe MPOOJEMbl Pa3BUTHUS YEJIOBEUECTBA,
NOMCKa MyTel BBIXOJA W3 IVIOOAIBHBIX SKOJOTMYECKUX MPOOJIEM M 0OecrnedeHus
nepexofa K YCTOMYMBOMY pa3BUTHIO, PAlMOHAIIBHOMY HCIIOJIb30BAHUIO INPUPOIHBIX
pecypcoB U (h)OPMUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUU OMOJIOTMYECKUX 3HAHUHM B LIEJNSAX MOBBIIICHUS
o01Iel KyJIbTYphl, €CTECTBEHHO-HAy4YHOW TIPaMOTHOCTH, KaK COCTaBHOW 4YacTu
(YHKIHMOHAIBHOM TPAMOTHOCTH OOy4aroluxcs, (OpPMHPYEMON MpU U3YYCHUH
OmoIoruy;

MMOHUMAHUE CYIIHOCTH METOJOBIIO3HAHUSA, MCIOJIb3YEMbIXBECTECTBEHHBIXHAYKAX,
CIIOCOOHOCTH HCIIOJIb30BATh MOJydyaeMble 3HAHUS Ui aHAIM3a U OObSICHEHUS SIBJICHUIM
OKPYKAIOIIEr0 MHpa M MPOUCXOAAIMX B HEM MU3MEHEHMI, YyMEHUE JenaTh
00OCHOBaHHbIE 3aK/IIOUYEHHS HAa OCHOBE HAyuHbIX ()aKTOB M HMEIOLIUXCS JaHHBIX C
LEJBIO MTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTBH CAMOCTOSITEIILHO UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS [Tl PEIICHUS
npo0JIeM B peasIbHBIX KU3HEHHBIX CUTYaLIUSX;

OCO3HaHUE LEHHOCTM HAYYHOW JESITENBHOCTH, TOTOBHOCTH OCYLIECTBISATH
IPOEKTHYIO U HCCIIEN0BATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh ¥ CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BAHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY IOJIyY€HHIO HOBBIX 3HaHUM MO OMOJIOTUN B COOTBETCTBUHU C )KM3HEHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHUSI yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT:  3HaYyuMble JUIs  (OPMHpPOBAHUS  MHUPOBO33PEHHUS  OOYHAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIEHAYUYHbIE TOHATHS, OTpakarolue
LEJIOCTHOCTh HAYYHOM KapTUHBI MHpa H  Choeuu(uKy METONOB TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, JHEPrus, SBJIEHUE, IpPOIECC,
CUCTEMA, HAyYHBIH (paKkT, MPUHLMIIL, TUIIOTE3A, 3aKOHOMEPHOCTD,
3aKOH, TEOpHUs, MCCIENOBaHUE,
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HaOJI0/IeHNE, U3MEPEHNE, IKCIIEPUMEHT U APYTUX), YHUBEpCaIbHbIC yueOHbIe TEHCTBUS

(mo3HaBaTeNbHBIE, KOMMYHUKATUBHEIE, pEryJIATUBHBIE), o0ecrieunBaroIne
dbopmupoBaHue (PYHKIMOHAIBHOW TIpPaMOTHOCTH U COIMAIBHOW  KOMIIETEHIIUU
oOyyJarouuxcs, CIIOCOOHOCTh oOy4Jaronmxcs UCIIOJIb30BaTh

OCBOCHHBIC MCKINCHOUIINIMHAPHBIC, MHPOBO33PCHUYCCKHUC 3HAHUA KW YHHUBCPCAJIBHBIC
y‘{€6HI>I€ HeﬁCTBHH B ITI03HABATEIILHON U COHHaHLHOﬁ IIPAKTHUKC.

Ilo3HaBaTebHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA
Bba3oBble JJoruueckue JelicTBUA:

CaMOCTOSITENILHO (POPMYIMPOBATh U AKTYaIU3UPOBATh IPOOJIEMY, pacCMAaTPUBATh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh IPU OCBOCHUU 3HAHUU MPHUEMBI JOTUYECKOTO MBIILJIEHUS (aHAIN3a,
CUHTE3a, CPaBHEHUS, KJIaccu(PUKaAIU, 0000IIEHNs), paCKPBIBaTh CMBICIIOMOJIOTHYECKUX
NOHATUH (BBLACNATh UX XapaKTEpHbIE IMPU3HAKW, YCTAaHABIMBATh CBSI3H C JIPYTUMU
MOHATHUSIMU);

ONPENEIIATH LENH AESITENbHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTHKECHUS,
COOTHOCHUTB PE3YJIbTATHI IEATEIIBHOCTHU C IIOCTABJICHHBIMU LESIMU;

HCIIOJIb30BaTh OMOJIOTUYECKHE MMOHATUA ISl OOBSICHEHUS (DAKTOB U SIBJICHUI
YKUBOM IIPUPOABL;

CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIE, AEAYKTHBHBIC, IO AHAJIIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M IPOTHBOPEYMS B PACCMATPHUBAEMBIX  SIBJICHUSX,
(GOpMyIMPOBATH BHIBOJIbI M 3aKIIOUEHUS;

OPUMEHATh CXEMHO-MOJIEIBHBIE CPEICTBA JJI NPEICTABICHUS CYLIECTBEHHBIX
CBSA3€H M OTHOILIECHUN B M3Y4YaeMbIX OMOJOTMYECKUX OOBEKTAX, a TAK)KE MPOTUBOPEUHIA
Pa3HOro poJia, BBISIBJIEHHBIX B PA3JIMYHBIX UH()OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IJIaH pEIIeHUs POOIEMBI C YUETOM aHAIN3a UMEIOLIUXCS
MaTepHabHbIX U HEMATEpUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIILHOCTD, OLIECHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIBHOCTH;

KOOPAMHUPOBATH U BBIIOJHATH padOTy B YCIOBUSX peajbHOr0, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPoOIIeM.

ba3zoBble ucciegoBarebCcKkue AeiicTBYA:

BJIQJICTh HABBIKAMHU Y4YEOHO-HUCCIEAOBATEIbCKOM M TPOCKTHOW JIeATeITbHOCTH,
HABBIKAMH Pa3peIIeHus IPo0IeM, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIHBHOMY
MOMCKY METOJIOB PEUICHUS] MPAKTUYECKUX 3a/1ad, MPUMEHCHHUIO Pa3JIMYHBIX METOJO0B
MMO3HAHUS,

MCII0JIb30BAaTh PA3JIMYHBIE BUBI I€ITEIBHOCTH 110 MOJYYEHUIO HOBOTO 3HAHMS, €T0
WHTEPIpETaluu, MPeoOPa30BAHUIO U PUMEHEHUIO B YYCOHBIX CUTYAIHSIX, B TOM YHCIIC
MIPU CO3/IaHUU YYEOHBIX U COIUATIBHBIX ITPOCKTOB;

dbopMupOBaTh HAYYHBIN THUI MBIIIUICHUS, BJIAJETh HAYYHON TEPMUHOJIOTHEH,
KJIFOYEBBIMH MTOHITUIMH U METOIaMU;
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CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 3a7jaul BOOPA30BaTEIbHON 1€ATEIbHOCTH
Y )KU3HEHHBIX CUTYyalUsX;

BBISBIISATH IIPUYMHHO-CIICICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 3a/1a4y, BbIABUTATh
TUIOTE3y €€ peIIeHUs, HAXOAUTh apTyMEHTBI Ul JOKA3aTeJIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh [MAPaMETPhl U KPUTEPUN PELICHNS,

AHAJIM3UPOBATh NOJIYYEHHBIE B XO/I€ PEILICHUS 3a1a4 PE3YIbTAThl, KpUTUYECKHU
OLICHUBATh UX JTOCTOBEPHOCTD, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATH LIEJIEHAIPABIICHHBIN MTOUCK MIEPEHOCA CPENICTB U CIIOCOOOB AEHCTBUS
B IPO()ECCUOHATIBHYIO CPELY;

YMETb [IEPEHOCUTh 3HAHUS B IIO3HABATENIbHYIO U MPAKTUYECKYIO 00J1acTH
KU3HEIECATEIBHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, ITPEUIaraTb OPUTrMHAIBHBIC ITOAX0/bI U PELICHMS, CTABUTH
npoOJIEMBbI U 33J1a4M, JOMYCKAIOUINE aJIbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ undpopmaumeii:

OpUEHTHPOBATHCS B PA3JIMUYHBIX HCTOYHHKAX HHPOpMAIUM (TEKCTE Y4eOHOIo
nocoOusi,  HAay4yHO-TIONMYJSIPHOM  JuUTEeparype,  OHOJOTMYECKMX  CIOBapsX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B  VIHTepHeTe),  aHaIU3UPOBATH
MH(OPMAIMIO PAa3IMYHbIX BUAOB U (HOPM MPEACTABICHUS, KPUTUUYECKH OLEHUBATH €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTH;

(opMyIHUpPOBATH 3aMPOCH] U MPUMEHSTH Pa3IMUHbIE METOABI IIPU OUCKE U OTOOpE
Oounonornyeckor nHGOpMAIIIK, HEOOXOIMMOM JIJIsl BBITIONHEHUS YUEOHBIX 337124,

npuoOpeTaTh  ONBIT  KCHOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHKATHUBHBIX
TE€XHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AKTHMBHOIO MCIOJIb30BAaHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BRIOUPATh ONTUMANIbHYIO (POPMY MpeACTaBIECHUS OMOIOTUYECKON
uH(popmaiuu (cxeMsbl, rpadKu, T1arpaMmbl, TAOJIULIbI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYUHBIN SI3bIK B KAUE€CTBE CPEJCTBA MpHU paboTe ¢ OMOJIIOTUYECKOM
uHpopmalen: TpPUMEHATh XUMHUYECKUE, (PU3MUECKHEe M MAaTeMaTHYeCKHE 3HAKH U
CHUMBOJIBI, (hOpPMYJIbI, a00pEeBUATYPY, HOMEHKJIATYPY, UCIIOIB30BaTh U TPEOOPA30BLIBATH
3HAKOBO-CUMBOJIMYECKHE CPEJCTBA HATJISIHOCTH;

BJIaIeTh HABBIKAMHU PACHO3HABAHUS U 3aIUThl HHGOpMALIMK, UHPOPMALMOHHOM
0€30MacHOCTH JTUYHOCTH.

KomMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC NeCTBUS
O0menne:

OCYIICCTBIATD KOMMYHHKAIINU BO BCCX c@epax JKU3HHU, AKTUBHO Y4aCTBOBATL B
JMAJIoTe WK TUCKYCCUU MO CYILIECTBY 00CYX1aeMOoil TeMbI (YMEHUE 3a/1aBaTh BOIPOCHI,
BBICKA3bIBATL CYXXKACHUA OTHOCHUTCIIBHO BBIITOJHCHUS HpezmaraeMoﬁ 3aadiu,
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YUUTBIBaTh UHTEPECHI U COITIACOBAHHOCTh MO3ULMN JPYTUX YYACTHUKOB JUAJIOra UK
JIUCKYCCHN);

pacrmo3HaBaTh HeBepOalbHBIE CpelcTBa  OOIICHHUS, TMOHWMATh 3HAa4YCHHE
COLIMAJIbHBIX 3HAKOB, IMPEANOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTyallud, yMETb
cMSr4aTh KOH(QIMKTH U BECTH MIEPETOBOPHI;

BJIQ/IETh PA3NUYHBIMU CIocoO0amMu OOIIEHHS H B3aUMOJACWUCTBHSA, IMOHUMATh
HaMEpPEHUsl JPYTUX JIIOAEH, IPOSBIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY U B
KOPPEKTHOM opme PopMyTupOBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY3PEHUS C UCIOIb30BAaHUEM SI3bIKOBBIX
CPEZCTB.

CoBMecTHAasl 1eSITEJILHOCTD:

MMOHMMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHIHON ¥ UHANBUIYaIbHON pabOThI
MIPU PEIICHUU OMOJIOrMYECKOM MPoOIIeMbl, 000CHOBBIBATh HEOOXOJUMOCTh MPUMEHEHUS
rpynmnoBsIX (JOPM B3aUMOJICHCTBUS NP PEIICHUN yueOHOM 3a1auH;

BBIOMpATh TEMATHUKY U METOJIbl COBMECTHBIX JICUCTBUM C YUETOM OOIIUX HHTEPECOB
Y BO3MO>KHOCTEM Ka)KJI0T0O YiI€Ha KOJUIEKTHUBA;

NPUHUMATH L€ COBMECTHOM JIEATEIIbHOCTH, OPTaHW30BbIBATh U KOOPAUHUPOBATh
JNEUCTBUSL MOe€ JOCTHXKEHHUIO: COCTaBIIAThH IUJIaH JEUCTBUN, paclpelesisiTb PO C
y4€TOM MHEHUN YYaCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Kau€CTBO CBOETO BKJIAJIa U KAXKJIOTO YYaCTHUKA KOMAaH]IbI B OO
pe3yJIbTat 1Mo pa3padOTaHHBIM KPUTEPUSIM;

npejjiarath HOBbIE  IPOEKTHI, OIEHWBATh HWJEW C TO3ULIHUH HOBU3HBI,
OPUTHHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISTh MO3UTUBHOE CTPATETMYECKOE MMOBEICHUE B PA3IMYHBIX CUTYAIIUSX,
MPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATHUBHBIM.

PerynsitTuBHble YHUBeEpPCaJIbHbIE y4eOHbIE NeiiCTBUSA
Camoopranuzamnus:

HCTIOJB30BaTh OMOJIOTUYECKUE 3HAHUS JJIsI BBISIBJICHUS IPOOJIEM U UX PEIICHUS B
KU3HCHHBIX U YYCOHBIX CUTYaIIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM I1IEJIEBBIC U CMBICIIOBBIC YCTAHOBKH B
CBOUX JICUCTBUAX U MOCTYIKAX [0 OTHOUIEHUIO K KUBOM MPUPOJIE, CBOEMY 30POBBIO U
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO  OCYILIECTBIJISITh  MTO3HABATEIbHYIO JESATEIbHOCTb, BBISIBISATH
npoOJjieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHOM
JEATEeIIbBHOCTH U )KU3HECHHBIX CUTYyaIUsX;

CaMOCTOSITEIIEHO COCTABIIATh IJIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIITIXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEOYTECHU;

JIeaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelieHue;
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OIICHUBATh PUOOPETEHHBIN OTIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IIUPOKOW 3PYIUIIUU B PAa3HBIX
00JIacTsAX 3HAHUM, IMOCTOSHHO TMIOBBIIATh CBOW 0Opa30BaTENbHBIA M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBBI B I€SITEIILHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IEIISIM;

BJIQZICTh HABBIKAMU ITO3HABATEIBHONW PEIICKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB U OCHOBAHUM, HUCIIOIH30BAThH
npuéMbl pedIEeKCUU JJIsl OLICHKU CUTYalllH, BLIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHHKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUXIIPU aHAJIM3€E PE3yJIbTaTOB ACATEILHOCTH.

IIpunsiTue ceds U APyrux:
MPUHUMATH Ce0sl, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,
MPUHUMATBMOTHUBBI U aPTYMEHTBI IPYTUXIIPU aHAIIA3€E PE3YIbTATOB ACATEIbHOCTH;
MpU3HaBaTh CBOE MPaBO U MPABO JAPYIUX HA OLIUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMU APYTrOro YeJIOBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3yabTaThl ocBoeHMs mporpammbel COO no O6uonoruu Ha 6a30BOM
YPOBHE BKJIIOUAIOT cHenuduueckue uisi ydeOHoro mpenmera «buosiorus» HaydHble
3HAHMS, YMEHHMSI M  CHOCOOBbl  JCHCTBMH 1O  OCBOCHHIO, HMHTEpIpPETALUU
U TpeoOpa3oBaHUI0 3HAHUM, BUABI ACSITEIBHOCTH MO TMOJIYYEHUIO HOBOTO 3HAHMS H
OPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CHUTyalUsiX, a TaKXe B peaJlbHbIX
KU3HEHHBIX CUTyallMsIX, CBsI3aHHBIX C Ouojorueil. B mnporpamme mnpeameTHble
pe3yJIbTaThl IPEACTABICHBI MO roJlaM 00yUYeHUsI.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTro npeamera «buonorus» B 10 kiiacce
JOJDKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUU O MECTE€ U POJIM OMOJIOTHHM B CHUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HAayK, B (DOPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpPa W HAy9HOTO MHPOBO33PCHHsS, O BKJIaJI¢ POCCHUUCKUX M 3apyOC)KHBIX
y4€HBIX-OMOIOTOB B pa3BUTHE ouomnoruu,

byHKITMOHATBHON TPaMOTHOCTH YelioBeKa IS PeIIeHUs
YKU3HCHHBIX 337124,

YMEHHUE PACKpBIBATh COJIEPKAHMEC OHMOJIOTMYECKUX TEPMHUHOB W TIOHSTHM: KU3HB,
KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BElIEeCTB U MPEeBpallleHue YIHEPTUH ), TOMEOCTa3
(camoperynsiius), ypoBHEBasi OpraHM3alusl >KMBBIX CHUCTEM, CAMOBOCIIPOM3BEIICHUE
(pertpoyKIiusi ), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U Pa3BUTHE;

yMEHUE  u3JaraTh  OWOJOrM4Yeckue  Teopuu  (KJIETOYHas,  XPOMOCOMHasi,
MyTaIMOHHAs, LIEHTPpalIbHas JOrMa MOJIEKYJIsipHOUM Onosorun), 3akoHsl (I'. Mennens,
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T. Moprana, H.J. BaBusioBa) u yuyeHus (0 eHTpaxX MHOTO0Opa3usi U MPOUCXOXKICHUS
KyJabTypHbIX pacteHud H.UM. BaBuiioBa), onpenensitb TpaHUIbl UX MPUMEHUMOCTH K
YKUBBIM CUCTEMAM,;

yMEHUE BJIa/IeTh METOJaMU HAyYHOT'O MTO3HAHUS B OMOJIOTHH: HAOJII0IEHHUE U
ONMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJIICHUI, OpraHu3alus U MpoOBEACHUE
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIIBUKEHUE TUTIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HCCIEIyeMbIMH BEIUYMHAMHU, OOBSICHEHUE [MOJYYEHHBIX pE3yIbTaToB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHITUH, TEOPUI 1 3aKOHOB, YMEHHE JI€JIaTh BHIBOJbI HA
OCHOBaHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIE TPU3HAKNA BUPYCOB, KIIETOK IIPOKAPUOT U

ADYKapUOT, OJHOKJIETOYHBIX U  MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH
MIPOIIECCOB: 0OMEHA BEIIECTB U MPEBPAILEHUs DHEPTUHU B KJIIETKE, POTOCUHTE3A,
IJIACTUYECKOTO 51 DHEPreTUYECKOTO oOMeHa, XEMOCHHTE3A, MHTO3a,
Meii03a, OIUIOJJOTBOPEHUS, PAa3MHOKEHHUSA, WHAUBUIYAIbHOTO Pa3BUTUSI OpraHu3Ma
(oHTOTEHER);

yMEHUE TMPUMEHATHh TOJIYYCHHbIC 3HAHUSA i1 OOBSCHEHUS OHOJOTHYECKUX
MPOLIECCOB U ABJIECHUH, JIJI1 IPUHATHSA MPAKTUYECKUX PELICHUN B TOBCEIHEBHOMN KU3HU
C LIETBI0 00ecTeueHus] O€30MIaCHOCTH CBOETO3I0POBbSI U 3JI0POBbSI OKPYKAIOIIUXTIOICH,
COOJIIOJICHHST HOPM TPaMOTHOTO TOBEICHUS B OKpYyXKaloled NpUpOAHON cpeje,
MOHMMAaHUE HEOOXOJUMOCTH HMCIOJIb30BAHUS JOCTHXKEHUM COBPEMEHHOUN OMOJIOTHU U
OMOTEXHOJIOTUM VISl pallMOHATIBHOTO MPUPOAOIIOIH30BAHUS;

YMEHHE pelllaTh dJIEMEHTApHbIC T€HETUYECKHUE 3aadyd Ha MOHO- M JUTUOPUIHOE
CKpeIIMBaHue, CICTUICHHOE HAaCJeI0BaHUEe, COCTABJSTH CXE€Mbl MOHOTHOPHUIHOTO
CKpEIIMBaHuA I NPEeACKa3aHUs HACIEAOBAaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJIHSITH JJaOOPaTOPHBIEC U MPAKTUYECKUE PabOTHI, COOI0IAThH IpaBUia
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTHYECKHM  OIIEHUBATh M  HHTEPIPETUPOBATH  HUHQPOPMAIUIO
OMOJIOTUYECKOTO COJICPKAHUSI, BKIIOUAOIIYIO TICEBJIOHAYYHbIEC 3HAHUS W3 Pa3JIMYHBIX
MCTOYHUKOB (Cpe/CTBa MacCOBOW HH(pOpPMAIIMK, HAYYHO-TIOMYJSAPHBIE MaTepHalbl),
ATUYECKUE  AaCHEKThl COBPEMEHHBIX MCCJIEAOBaHUNW B  OUOJIOTHUH,

MeUIMHE, OMOTEXHOJIOTUH;

yMEHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHUS, 0000IIas
OMONOTHYECKYI0O MH(POPMAIIUIO M3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO HCIIOB30BaTh
MOHATUIHBIN anmapat OMOJOTHUH.

[IpenmetHble  pe3yabTaThl  OCBOGHHMS  ydyeOHOro nmnpeaMera  «buosjorus»
B 11 KJ1acce 10JKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUU O MECTE€ U POJIM OMOJIOTHHM B CHUCTEME HAy4YHOTO
3HaHUSI €CTECTBEHHBIX HAayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpPAa W HAy9HOTO MHPOBO33PCHHS, O BKJIAJIE POCCUUCKUX MU 3apyOCKHBIX
y4€HBIX-OUOJIOrOB B pa3BUTHE ouosoruu,

(GyHKIMOHATBHOU IPaMOTHOCTH yelioBeKa IS pelleHus

YKU3HEHHBIX 3a]1a4;
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YMEHHUE PaCKphIBaTh COAEpKaHWE OUOJOTMYECKUX TEPMHUHOB U MOHSATUN: BUJ,
MOMYJANNS, TeHOMOHA, DOBOJIONUSA, JBIKYIIHME CHIBI ((aKTOphl) DBOJIIOIHH,
MPUCIIOCOOJICHHOCTh ~ OPraHU3MOB, BHJI000pa30BaHUE, HAKOJOTUYECKUE
bakTophl, 3KOCHUCTEMa, MPOIYIEHThl, KOHCYMEHTBI, PEAYLEHThI, I€NU MHUTAHMUS,
AKOJIOTHYECKas TMpamMua, ONoreoreHos3, onocdepa;

yMEHUE H3jaratb Ouonormdeckue teopuu (dBosroronHas Teopus Y. [lapsuHa,
CHUHTETHUYECKAss TEOpHsl DBOJIOIHH), 3aKOHBI W 3aKOHOMEPHOCTH (3apOIBIIICBOTO
cxoxncrBa K.M. bapa, dyepenoBaHusl IaBHBIX HaIpaBlIeHUM W myTed sBomonuu A.H.
CeeprioBa, yueHust o Ouocdepe B.M. Bepnaackoro), ompenensiTh TpaHHUIBI WX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHHUE BIAJCTh METOJIaMU HAYIHOTO ITO3HAHMS B OMOJIOTUH: HAOMIOACHUE U
OTHMCaHME KUBBIX CUCTEM, MPOIECCOB U SIBJICHUHN, OPraHU3aIvs U TPOBEICHHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HWCCICAyEeMBbIMH BEIUYMHAMHU, OOBICHECHUE IMONYYCHHBIX PE3yIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATUN, TCOPUN U 3aKOHOB, YMEHUE JIeJIaTh BHIBOJIbI HA
OCHOBaHMH TIOJyYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIICTATH CYIIECTBCHHBIC MPU3HAKA CTPOCHUS OMOJIOTHUECKIX 00BEKTOB:
BUJIOB, TIOMYJIALNMA, MPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTEOIICHO30B U
IKOCHCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHON M3MEHYUBOCTH, €CTECTBEHHOTO
oTOOpa, BHJ1I000pa30BaHus, MIPUCIIOCOOJICHHOCTH OpraHu3MOB, JENUCTBUS
IKOJIOTHYECKUX (DaKTOPOB HA OpPraHU3MBI, TIEPEHOCAa BEIISCTB W IMOTOKA JHEPTUU B
HKOCUCTEMAX, AaHTPOIMOTEHHBIX W3MEHEHHH B OSKOCHCTEMaX CBOEM MECTHOCTH,
KPYTrOBOPOTa BEIIECTB U OMOT€OXMMHYECKUX IIUKIIOB B Onocdepe;

yMEHUE TMPUMEHATH TIOJyUYCHHbIE 3HAHUS I OOBSCHEHUS OUOJIOTHYECKUX
MIPOIIECCOB M SBIICHUM, JIJISl PUHATHS MPAKTHYSCKUX PEIICHUI B TTOBCEIHEBHOM KU3HU
C 1eNbI0 obecreyeHust 0€30MacHOCTH CBOETO30POBBS U 3I0POBbSI OKPYKAOIIMXITIOACH,
COOJIIOJICHUST HOPM TPaMOTHOTO TIOBEICHHMSI B OKpYXalomeld TPHUPOIHON cpere,
MOHMMaHUE HEOOXOAMMOCTH MCTIONB30BAHMS JOCTIKCHU COBPEMEHHON OMOJIOTHH IS
PaIlMOHAIBHOTO MPUPOIOTIOIE30BAHMUS;

YMEHHE PEeIIaTh AIeMEHTapHbIE OMOJIOTHYECKUE 3a/1aUl, COCTABIIATH CXEMBI
MEepPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUSA);

YMEHHE BBITIOJHATH Ja00paTOPHBIC M MPAKTHYECKUE pabOThI, COOJIOIATH ITpaBuiIa
npu paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YyMEHUE  KPUTHYCCKH  OICHMBaTh W  HMHTEPIPETUPOBATH  WHEOOPMAIUIO
OMOJIOTUYECKOTO COMIECPKAHUSI, BKIIOUAOINIYIO TICEBIOHAYYHbBIEC 3HAHUS W3 Pa3IMYHBIX
HCTOYHUKOB (Cpe/ICTBa MacCOBOW HMH(pOPMAIMK, HAYYHO-TIOMYJISPHBIE MaTepHalbl),
paccMaTpuBaTh rI00aIbHBIE YKOJIOTHYECKUE MPOOJIEMbl COBPEMEHHOCTH, (DOPMUPOBATH
M0 OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS, 0000IIas
Oronornyeckyo MHPOPMAIMIO U3 HECKOJIHKUX HMCTOYHHKOB, TPAMOTHO HCIIOIH30BaTh
MOHSATUMHBIA anmapaT OMOJIOTHH.
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10 KJIACC
Haumenosaunue
No KomnunuectBO OCHOBHEIE BUJIBI JIEATEIILHOCTH
pa3liesioB U TeEM [IporpammHoOe coseprkanue
n/n 4acoB oOyJaromuxcs

y4eOHOro MpeaMeTa

Tema 1. buosiorust kKak Hayka

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBsi3u OUOJI0TUU PackpriBaTh copepxaHnue TEPMUHOB U
HayK C OOIIIECTBEHHBIMU, TEXHUYECKUMH U MOHSATH: HAYYHOE MUPOBO33PEHNUE,
JPYTrMMU €CTECTBEHHBIMU HayKaMHu, Hay4Has KapTuHa MUpa, Hay4HbIM METOL,
dutocodueit, peaurneit, STUKOH, THIIOTE3a, TCOPHA, MCTO/IBI
5CTETHKOM U npaBoM. Pob 6ronorun ?{CCHGHOBE‘HHH‘ .
B ()OpPMHPOBAHUU COBPEMEHHON HAay4HOU apaKTCpr30BaTh DHOJIOTHIO Kak HayKy,
€€ MECTO U POJIb CPelId IPYTUX
KapTuHbl Mupa. Cuctema OMOIOTHYECKUX
€CTECTBEHHBIX HayK. [lepeuncisaTe
HayK.
y pasnesnbl OMOJIOTHH B COOTBETCTBHE
Aemoncmpayuu: C 00BEKTaMH U3yUYCHUS.
Ilopmpemur: Y. Qapsun, I'. Mennens, H. | faziimats paskreiinmie oTpaciu
K. Kospnos, [ix. Yorcon u @. Kpuk. OUMOOTHYECKUX3HAHUH U 3a7a4H,
Tabauywvl u cxemol: «MeTOABI TO3ZHAHUS crosimme niepes GuonorneitX X1 B.
YKUBOU MPUPOIBI»
1.2 | MeTtoasbl o3HaHUs 1 MeTo/bl MO3HAHUS )KUBOUW MPUPOIBI PackpeiBath conepkaHue TEPMUHOB U

YKABOM ITPUPOBI

(HabusroieHre, SKCIIEPUMEHT, ONTUCAHUE,
U3MepeHue, KilacCupuKaIms,
MOJICTUPOBAHUE, CTATUCTHYCCKAS
00paboTKa TaHHBIX).

Hemoncmpavyuu:

MOHATUM:HAYYHBIM METOJI, METO/IbI
HCCIeI0BaHM.

XapakTepu3oBaTh OCHOBHBIE METO IbI
MO3HAHUSKUBOM IMPUPOIBI: HAOIIIOICHHE,
AKCIIEPUMEHT, ONUCAHUE, U3MEPEHNE,
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Tabnuywl u cxemol.: «METOABIIO3ZHAHUS
YKUBOW MPUPOIBD.

Jlabopamopnsie u npakmuueckue
pabomol:

[Ipaktrueckas padora Ne 1.
«/cnonb30BaHuE pa3IuYHbIX METOJIOB
MIPU U3YyYECHUHN OMOJIOTUYECKUX
00BEKTOB»

KJIacCU(pUKaLusi, MOJEIUPOBAHUE,
CTaTUCTUYECKass 00padOTKa JaHHBIX

HToro yacos 1o Teme

2

Tema 2. 7KuBble cuCcTEeMbI U UX OPraHU3aIUs

2.1

buonornueckue
CHUCTEMBI, TPOLECCHI
Y UX U3YYEHUE

1

KuBbie cucteMbl (OMOCUCTEMBI) Kak
MpeaMeT U3yUeHUS] OMOJIOTHH.
OTnuumne KUBBIX CUCTEM

OT HEOPTaHWYECKOU MPUPOBI.
CgoiicTBa OMOCHUCTEM U UX
pazHoobOpasue.

YpoBHU OpraHu3ai OMOCUCTEM:
MOJIEKYJISIPHBIN, OPTraHOUHO-
KJIETOYHBIN, OPTaHU3MEHHBIN,
MOMYJIIIUOHHO-BUIOBOU, SKOCUCTEMHBIN
(OHO-TeoIeHOTHYECKHHT ), OMOCHEPHBIIA.
Hayxku, nzygatonue 6mocucTeMbl

Ha Pa3HbIX YPOBHIX OpraHU3AINU.
Hemoncmpayuu:

Tabauywl u cxemwvi: «OCHOBHBIC
MIPU3HAKHU KU3ZHW», « Y POBHU

PackpeiBaTh conep:kaHue TEPMUHOB U
HNOHSTU:cUcTEMa, ONOJIOTHYecKas
CUCTEMA, JIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCUCTEMBI, CBOWCTBA KUBBIX CCTEM,
O0OMEH BElIeCTB, Pa3MHOKEHUE,POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTb, Pa3IpaKNUMOCTbh,
DHEPro3aBUCUMOCTh, YPOBHH
OpraHu3aliy KU3HU (OMOCUCTEM).
XapakTepu30BaTh MPUHIIUIIBI
OpraHu3aluu OMOCHUCTEM: OTKPBITOCTD,
BBICOKAs yIIOPSAIOYEHHOCTb,
CaMOPETYJISALINS, HUEPAPXUYHOCTD.
IlepeuncnsaTh yHUBEpCAIBbHBIE CBOMCTBA
YKABOT'0:€IMHCTBO XMMHYECKOTO COCTaBa,
pa3Ipa)KUMOCThb, IBUKEHUE, TOMEOCTA3,
pOCT U pa3BUTHE,
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OpraHM3alK KUBOUIPUPOIBD).
Mopens monexkynsl JJHK

HACJIEICTBEHHOCTh, U3MEHYUBOCTb,
ABOTIOITHS (TIPUCTIOCOOICHTE

K U3MEHSIOIIHUMCS YCIOBUSIM).
[IpuBOoANTH MPUMEPHI OMOCUCTEM
Pa3HOTO YPOBHSI OPTaHU3AIUU U
CpPaBHUBATH MPOSIBIICHUS CBOMCTB
YKUBOT'O Ha Pa3HbIX YPOBHSIX.
XapakTepu3oBaTh OCHOBHBIE MPOIIECCHI,
MpOTEKaIoLMe B OMOCUCTEMAX:
O0OMEH BEILIECTB U MPEBPAICHUE
SHEPTUH, CAMOBOCIIPOU3BEACHHE,
CaMOPETYJIALNSA, Pa3BUTHE.
CoOmronath npasuia 6€peKHOTO
OTHOIIICHUS KXKUBOM ITPUPO/IE

HMToro yacos 1mo TemMe

1

Tema 3. XumMnuyeckuii COCTAaB U CTPOEHHUE

KJICTKH

3.1

XUMHUYECKUN COCTaB
kJietku. Bona n
MHHEPAJIBbHBIE COJIUA

1

XHUMHUYECKHUH COCTaB KJIECTKH.
XHUMHUYECKUE IIIEMEHTHI:
MaKpPOAJIEMEHTBI, MUKPOIJIEMEHTHI.
Bona u MuHepanbHbIE BELIECTBA.
OYHKIMY BOABI U MUHEPATHHBIX
BelIECTB B KieTKe. [lonnep:xanne
OCMOTHYECKOro OajaHca.
JHemoncmpayuu:

Juaecpammur: «Pactipenenenue
XAMHAYECKHUX DJIEMEHTOB B HEKHMBOM
npupone», «PacnpeneneHne XuMHIECKUX

PackpbIBaTh cofep:kaHue TEPMUHOB

Y TIOHSATUI :3JIEMEHThI-OMOTEHBI,
MaKpO3JIEMEHTBI, MUKPOJJIEMEHTHI;
MUHEPAJIBHBIE BEILIECTBA, MOJIEKYJIa
BOJIbI KaK JUIOJIb, BOAOPOIHbIE CBA3H;
ruApoduiIbHbIe U THAPOGOOHBIE
BELIECTBA.

JIoKa3bIBaTh €AMHCTBO 3JIEMEHTHOIO
COCTaBa KaKOJHO U3 CBOMICTB KHBOTO.
Pacnipenensite XUMHUYECKHUE 3JIEMEHTHI
0 IPYIIIAaM B 32aBUCUMOCTHU
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AJIEMEHTOB B JKUBOU MIPUPOJIE.
Tabauywl u cxemwl: «llepuoamaeckas
Ta0JIUIa XUMAYECKUX DJIEMEHTOBY,
«CTpOEHUEMOJEKYIIBI BOABD)

OT KOJIMYCCTBCHHOTI'O ITPCACTABUTCIILCTBA
B OPraHU3MC; XapaKTCPHU30BATb POJIb
OTACIBHBIX 3JICMCHTOB.

BBISBISTH CBS3D MCKIY COCTAaBOM,
CTPOCHUCMMOJICKYJIbI XUMHUYCCKOI'O
COCIUMHCHUA U €TI0 (1)YHKLII/I$IMI/I B KJICTKEC

3.2 | benku. CocTaB u benku. CoctaB u cTpoeHue 0eIKoB. PackpriBaTh copepkaHie TEPMUHOB U
CTpOEHHE OEJIKOB AMUHOKHUCIOTBl — MOHOMEPHI OEJIKOB. MOHATUI: 0CJIKH, TOTUMEPBI, MOHOMEPHI,
He3zamenumbie 1 3aMEHUMBIE AMUHOKHUCIIOTHI,IIENTUAHAS CBSA3b,
AMUHOKHUCTIOTHl. AMUHOKHUCIIOTHBIN MOJIUTICTITU]T, ACHATYpaIusl.
COCTaB. YPOBHU CTPYKTYpPhI OEITKOBOM XapaxkTepusoBaTh OCJIKH KakK Kjiacc
MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, OpraHUYECKUX COECIUHEHUN;
TPETUYHASI U YETBEPTUYHAS CTPYKTYpa). | KIIacCU(PUIIMPOBATH UX IO CTPOCHUIO
XHUMHUYECKHE CBOMCTBA OEIIKOB. (rmoOynsipHbIE U PUOPUILISIPHBIE OEIIKH),
buonornueckue GpyHKIUU OEIKOB. MEPEUUCIIATh U XapaKTePU30BaTh
Jemoncmpayuu: GbyHKIIUU OEIKOB
Tabnuyvt u cxemvi: «CTpoeHue
MOJIEKYJIbI OeJIKay.
Obopyoosanue: CBETOBOM MUKPOCKOII,
MUKpOTpenapaThl
3.3 | ®epMeHTHI — depMeHTHl — OMOJIOTHYECKUE PackpbiBaTh cofiep:kaHrue TEPMUHOB U
OuoOrHYecKue KaTaJIn3aTOPBI. MOHSTUH: (DEPMEHTHI, aKTUBHBIHN TIEHTP,
KaTaJn3aTOPhI Crpoenue pepmeHTa: aKTUBHBIN LIEHTP, | CyOCTpaTHas Ceu(UIHOCTb,

cyOcTpaTHas crienu(puIHOCTb.
KodepmenTsl. BuramuHsi.
Otnnuus pepMeHTOB

OT HEOPraHWYECKHUX KaTaau3aTopoB.

Ko(epMeHTHI, OCTTKU-aKTHBATOPHI U
OCNKU-UHTUOUTOPHI.

VYka3biBaTh OTINYUS (HEPMEHTOB

OT HEOPTaHUYECKHUX KaTaTu3aTOPOB.
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Jemoncmpayuu:

Tabauywl u cxemol: «CTpoeHUE
dbepMeHTay.

Obopyodosanue: 000pyI0BaHUE
JUTSI IPOBEJICHUST HAOIIOICHU,
M3MEPEHNN, IKCIIEPUMEHTOB.
Jlabopamopnsie u npakmuueckue
pabomor:

Jlaboparopnas padota Ne 1. «3yuenue
KaTaJIUTUYECKONW aKTUBHOCTH
(epMEHTOB (Ha MPUMEPE aMUIIA3bI
WJIM KaTasas3bl)»

OOBICHATH pOJIb HEPMEHTOB

B (DYHKITMOHMPOBAHUH KUBBIX CHCTEM,
B IIPOMBINIJICHHOCTH, B METUITUHE,

B IIOBCETHEBHOM JKM3HH YEJIOBEKA

3.4

VrineBonsl. JIunuabl

VYrieBoibl: MOHOCaxapuibl (TJIH0K034,
prbo03a u 1e30Kkcupu003a), Aucaxapuiabl
(caxapo3a, JJakT03a) U MOJIKCaXapH bl
(Kpaxmal, rJIMKOT€eH, LEJUII0I103a).
buonornueckue QpyHKIIMU YIII€BOIOB.
JIunuapl: TPUTTULIEPUIBI,
dbochomunubl, CTEPOUIBI.

IM'unpodunsHO-TUAPOHOOHBIE CBONCTRA.

buonornueckue QyHKIIUN JTUMHIOB.
CpaBHeHuUe yriIeBOI0B, OCJIKOB U
JIUTIHUI0B KaK UICTOYHUKOB YHEPTHUU.
Jemoncmpavuu:

Tabnuywl u cxemvl. «YTICBOABDY,
«JInnuaey.

Obopyoosanue.: 000pyIOBaHHE

PackppiBath copepkaHie TEPMHUHOB H
MOHATHUI: yTIIEBOBI, MOHOCAXAPHIHI,
JUcaxapyu/Ibl, OJMCAXapHUIbl, TIIOKO03a,
pubo3a, ne30kcupudo03a, caxaposa,
JIAKTO3a, MaJIbT03a, IEeJITI003a
(keTyaTka), Kpaxmal, TITHKOTEH;
JUTTUBI, TPUTIUIEPHUIBI (GKUPBI, Maclia),
dbochomunuabl, CTEpOUIBI.
XapakTepru30BaTh YIIICBOIbI, TUTTHIBI
KaK KJIACCOPTAaHUYECKUX COCTMHEHUH.
KnaccudummpoBath yrieBoasl U TUTUIBI
110 CTPOCHUIO; TTEPEUHCIIATh (PYHKITUN
YTJIEBOJIOB U JIUTIUIOB.

CxeMaTnyecku n300pakaTh CTPOCHHE
MOJIEKYJTYTJIEBOIOB, JIUTTAIOB
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JUISL IPOBENIEHUS HAOJI0IeHU,
WU3MEPEHUN, IKCIIEPUMEHTOB

3.5 | HykmennoBbie Hykneunossie kucnorst: JJHKu PHK. PackpbiBaTh cofiepKaHE TEPMUHOB U
KUCIOThl. ATD Hykneotuabl — MOHOMEPBI MOHSATUH: IE30KCUPUOOHYKICHHOBAS
HYKJIEMHOBBIX KUCJIOT. CTpOeHHE U kucnora (JIHK), pubonyknennoBas
¢bynxun JJHK. Ctpoenue u pyHkimu kucnora (PHK), nykneorun,
PHK. AT®: crpoenue u GpyHKUIHUH. MOJIMHYKJICOTUHAS LCIIb
Jlemoncmpayuu: (MOJIMHYKJICOTHU]T), KOMILIEMEHTAPHOCT,
Ilopmpemuwi: [Ix. Yorcon, @. Kpuk, ¢byukuu JIHK (xpanenuneun nepenava
M. Yunkunc, P. ®paHkiuH. HaCJIeJICTBEHHON MH(OpMAIIUN ); BUIBI
Tabauywl u cxemvl: PHK (undopmanmonHnas, TpaHcopTHas,
«Hyxneunossie kuciotsl; [JJHK», pubocomanbHas); ageHo3uHTpudocar
«buocunres 6enka», «CTpoeHue (AT®), makpospruueckas CBs3b.
MOJIeKyJibl ATO». XapakTepu3nupoBaTh HYKJIEUHOBBIE
Obopyoosanue: CBETOBOW MUKPOCKOII, KHUCJIOThl KAKXUMHUUYECKHUE COSTUHEHUS U
MHUKpoONpenapaTsl HOCHUTEIN HACIEICTBEHHOM
uHdopmMaIum.
OtmeyaTh 0COOEHHOCTU CTPOCHHUS
MOJIEKYJ HykJIenHOBbIX KucioT (IHK,
PHK) u AT®.
CxeMaTuyecku n300pakaTh CTPOCHHE
HYKJICOTUIOB, MOJIEKYJ HYKJIEUHOBBIX
kuciaotr, ATD
3.6 | UcTtopus u meTombl [{utonorust — HayKa O KJIETKE. PackpeiBatTh conepxaHue TEPMUHOB U

U3YYEHUS KIIETKH.
Kinerounas reopus

Knerounas teopusi — npumep
B3aUMOJICHCTBUS UeH U (DaKTOB
B HAYYHOM ITO3HAHUU.

MTOHSITUI:KIIETKA, IUTOJIOT U,
PaCKpbIBATh COAEPKAHUE MOJIOKEHUN
KJIETOYHOU TEOPHUH.
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MeTobl U3y4eHUs KIETKU.
Jemoncmpavuu:

Ilopmpempui:

A. JleBenryk, P. I'yk, T. [lIBanH,

M. lInennen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBOM MHUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX NOAKTEPUATBHBIX KIIETOK;
PUCYHKH C MUKpOdoTOrpadusimu
KJIETOK, TIOJTyY€HHbIE C TTIOMOIIBIO
CBETOBOTO U JIEKTPOHHOTO MUKPOCKOTA

[lepeuncnarh u XapaKTepU30BaTh
OCHOBHBIC METOJIbI H3yUCHUS KICTKH:
(IpUTOTOBIIEHUE CPE3OB,

OKpaITMBaHUE, MUKPOCKOTIMPOBAHHE,
IEeHTpUyTUPOBAHUE, KYJIbTHBUPOBAHHE
KJICTOK M TKQHEH )

3.7

Kietka
KaK IIeJIOCTHAas
JKMBasg CUCTEMA

KiieTka Kak 1esocTHas )KUBasi CUCTEMA.
OO61Me NpU3HAKK KIETOK: 3aMKHYyTast
Hapy>kHas MemOpaHa, MmoJiekyinbslJJHK
Kak FeHETUYECKUI anmapar, CUCTeEMa
cuHTe3a Oenka. Tumbl KIeToK:
AYKAPUOTUYECKAS U MPOKAPUOTHYECKAS.
Oco0EeHHOCTH CTPOCHUS
MMPOKAPUOTUYECKOMN KIIETKH.

Kinerounas crenka 0akrepuit. CTpoeHue
AYKapUOTUYECKOU KIeTKH. OCHOBHBIE
OTJINYUSPACTUTEIIBHON, )KUBOTHOM U
rpubHOi KeTKu. [ToBepXHOCTHBIE
CTPYKTYpPBI — KJIETOUHAs! CTEHKA,
TVIMKOKAIUKC, UX (QYHKIIUH.
[1nazmatuueckasimeMOpaHa, ee CBONCTBA

1 QYHKITUY.

PackpbiBath copiep:kaHrue TEPMUHOB U
MOHSATUH:KJIETKH (9yKapuoTHUECKas,
MPOKapUOTUYECKAs ),[IJITa3MaTHYECKas
MeMOpaHa (T1a3mMajieMMa), TIIMKOKAJIHKC,
TPAHCIIOPT BEIIECTB (MTACCUBHBIMN,
aKTUBHBIN), SHIOUUTO3 ((arouuTos,
MIUHOILIMTO3), 3K30LMTO3, KIIETOYHAs
CTEHKa, HYKJICOM/I.

CpaBHuBaTh MEX Ty CO00M
AYKapHUOTUYECKHUE UITPOKAPUOTUUYECKHE
KJIETKH; OTMEUYaTh CXOJCTBOM Pa3INyus B
CTPOEHUU KIJIETOK OaKTepuil, >)KUBOTHBIX,
pacTeHui u rpudoB
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Jemoncmpavyuu:

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

T. IBann, M. llneitaen, K. bap,

P. Bupxos.

Tabauywl u cxemol: «CTpoeHUE
AYKAPUOTUUYECKOU KIeTKn», «CTpoeHue
JKUBOTHOM KJIETKN», « CTpoeHHUE
pacTUTEIBLHOU KIETKN», « CTpOCHHUE
MIPOKAPUOTHYECKOMN KIICTKN.
Obopyoosanue: CBETOBOM MUKPOCKOII,
MUKpOMpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KJIETOK

3.8

Ctpoenue
IYKAPUOTUYECKOMN
KJIETKU

[{utornnasma u ee OpraHou/IbI.
OnHoMeMOpaHHbIE OPTAaHOU B KIIETKU:
OIIC, anmapar ['onbaxu, TM30COMBI.
[TomyaBTOHOMHBIE OPraHOUABI KIETKH:
MUTOXOHAPUH, TUTACTHUIBI.
[TpoucxoxieHre MUTOXOHIpUH 1
nacTul. Buaplmnactu.
HememOpaHHbIE OpraHOUIbI KJICTKH:
PHUOOCOMBI,KJICTOYHBIN LIEHTP,
LUEHTPUOIN,PECHUYKU, KTy THUKH.
OYHKIMY OPTraHOUIOB KIJIETKH.
Bxirouenwust.

S npo — perynasTOpHbINA LHEHTP KIETKH.
CrpoeHue sizpa: sjiepHasi 000J104Ka,
KapuoIuia3mMa, XpOMaTHH, SAPBILIKO.

PackppiBaTh copepkaHue TEPMHUHOB U
MOHSATUH: IUTOTIa3Ma, OPTaHOU/IBI,
sujomazmarudeckasceTs (J11C),
anmapat ['oJbKu, TM30COMBI, BAKYOJIb,
MUTOXOHJPHH, TIACTUABI (XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOIIJIACTHI),
puOOCOMBI, MUKPOTPYOOUKH, KJIECTOUHBIH
1eHTp (LIEHTpOoCcOMa), PECHUUKH,
KTYTUKH, BKIFOUCHUS, PO, sACpHAs
000J104Ka, KapuoIuIa3mMa, XpoMaTHH,
STPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOCHUE DYKAPUOTUUECKON
KJIETKH 110 U300pAKEHUSIM U

Ha MUKpOTIpenaparax;
KJIaCCU(DUIIMPOBATH OPTAHOWIBI
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XpomocoMmbl. TpaHCTIOPT BELIECTB

B KJIETKE.

Jemoncmpayuu:

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

T. llIBann, M. IlIneiaen, K. bap,

P. Bupxos.

Tabauywl u cxemol: «CTpoeHUE
AYKapUOTUUYECKOU KIETKN», «CTpoeHune
KABOTHOM KJIETKN», « CTpOEHUE
pPacTUTENIBHOU KIETKW», «CTpoeHne
MPOKAPUOTUYECKOMN KIETKU,
«Crtpoenue sapa KIETKN.
Obopyodosanue: CBETOBOH MUKPOCKOII,
MUKPOIIPENapaThl PACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnvie u npakmuueckue
pabomul:

JlaGoparopHas pabota Ne 2. «M3yueHue
CTPOEHUSI KIIETOK PACTEHUM, ’KUBOTHBIXU
OakTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKpOITIpenaparax u ux OMuCaHue»

B 3aBUCUMOCTH OT OCOOEHHOCTEN UX
cTpoeHus (0THOMEMOpaHHBIE,
IByMEMOpaHHbBIC, HEMEMOpPAHHBIC);
OMKCHIBATH (PYHKIIUU KaXKJOTO
OpraHouJia B KJIETKE. XapaKTEepU30BaTh
KJIETOYHOE SIZIPO KaK MECTO XpaHEHUsI,
nepenayu (yIBOCHHUE XpOMOCOM) U
peanu3aiuu (TpaHCKPHUIILIHS)
HaCJIEICTBEHHOM HH(POPMAIIUU KIIETKH.
[lepeuncnsaTh U ONMUCHIBATH KOMIIOHEHTHI
aqipa U ux QyHKIINH;

CxeMaTtnyHO H300paxaTh CTPOEHUE
PaCTUTENBLHOU U )KUBOTHOM KJICTKHU.
OOBICHATH OMOJIOTUYECKOE 3HAUCHUE
TPAHCIIOPTA BEILIECTB B KIIETKE

HTtoro wacoB nmo Teme 8

Tema 4. /KusHeaesiTeJbHOCTh KJIETKHU

4.1 | OOMeH BelecCTB. 2 OOMeH BelecTB, WK METa00IH3M. PackpeiBatTh conepxaHue TEPMUHOB U
[ImacTuueckuit Accumumsanus (IJIaCTHYCSCKUN 0OMEH) IMOHSTHUI: OOMEH BEIIECTB U
oOMeH. DOTOCHHTE3. U JUCCUMMIISIIUS (PHEPTETUUECKUIA npeBpalieHue SHeprun (MeTadoIn3M),
XeMocHHTE3 00MEH) — JIB€ CTOPOHBI €IMHOTO ACCUMMIISILIMSA, TUTACTUYECKUI OOMEH,
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npoiiecca Metadonusma. Posb 3akoHOB
COXpaHEHUS BEIECTBA U DHEPTUN

B IOHUMaHUW MeTabou3Ma. THUIbI
oOMeHa BeIleCTB: aBTOTPOGHBIN U
rereporpodHbIi. Poibs hepMeHTOB

B 0OMEHE BEIIECTB U MPEBPAILICHUU
sHepruu B kiietke. DoTocuHTes.
CaeToBas 1 TeMHOBasi (pa3bl
dbotocunresa. Peakuuu porocunTesa.
OddexTuBHOCTH GOTOCUHTERA.
3HadyeHue (poTocuHTE3a ISl )KU3HU
Ha 3emie. BiusiHuE yCcIIoBUM Cpenbl
Ha (POTOCHUHTE3 U CITOCOOBI MOBBIIICHUS
€T0 MPOYKTUBHOCTH Y KYJbTYPHBIX
pPaCcTCHUM.

XeMOCHUHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYCHUE XEMOCHUHTE3a
JUISL KU3HU Ha 3emuie.
Jemoncmpavuu:

llopmpemuwi: K. A. Tumupszes.
Tabnuysl u cxemol: «XIJIOPOILIACTY,
«DOTOCUHTE3»

TUCCUMUJIAITUS, JHEPTETHISCKUN 0OMEH,
dboTocunTe3, GOTONINU3,
dbochopuupoBaHue, MEPEHOCUUK
MPOTOHOB, XEMOCHHTES3.

OnuceiBaTh (HOTOCUHTES, MPOLECCHI,
MpOTEKAIoUUe B CBETOBOM U TEMHOBOM
dba3e.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MKy TIOTJIONIEHUEM COTHEUHOMN
SHEPTUH XJIOPODUIIIOM U CHUHTE30M
Monekyn ATO.

CpaBHMBaTh UCXOJIHBIC BEIIIECTBA,
KOHEYHBIC MMPOAYKTHI U YCIOBUS
MIPOTEKAHUS PEAKIIMKA CBETOBOM U
TEMHOBOH (ha3bl (HOTOCHHTE3A;
CpaBHuBaTh (OTOCUHTE3 U XEMOCUHTES.
OnenuBarh 3HaYeHHE (POTOCUHTE3A U
XEMOCHHTE3a /IS )KU3HU Ha 3emiie

4.2

DHepreTuyecKui
oOmMeH

OHepreTuueckuii 0OOMEH B KIJIETKE.
PacimiensieHue BelecTB, BbIJCICHUE U
aKKyMYJIMPOBAHHE SHEPTUH B KIIETKE.
Orarbl 3HEPreTHYecKoro oOMeHa.
I'mukonus. bpoxeHnen ero BUIbI.

PackpbiBaTh coepkaHHe TEPMHUHOB U
MOHSTUI:YHEPTETUYECKUN 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEHHE,
CIIUPTOBOE OpOKEHUE, ONOTIOTHIECKOE
OKHCJICHUE, KJICTOYHOE JIbIXaHNE,

37



®enepanbHas padouas nporpamma | buonorus. 10—11 knaccs! (0a30BbIii ypOBEHb)

Kucnoponnoe okucnenune, nium
KJIETOYHOE JbIXaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IHHEKTUBHOCTh
SHEPreTUYECKOro 0OMeHa.
Hemoncmpayuu:

Tabauywvl u cxemvl: « TunbImUTaHUDY,
«MeTabomuzmy», « MUTOXOHIPUSY,
«OHepreTUUecKuii 0OMeH»

TUCCUMUIIALINSA, (PEPMEHT.
XapakTepu3oBaTh 0OMEH BEIIECTB U
peBpalleHue SHEPTUU (METad0IU3M)
KaK OJTHO MX CBOMCTB HBOTO.
[Tepeuncnarb 0cOOEHHOCTH
TUTACTUYECKOTO U SHEPTeTHUECKOTO
oOMeHa B KJIETKE; yCTaHaBIMBATh
B3aMMOCBS3b MKy HUMU. Pa3nnuate
TUIIBI OOMEHA BEIIECTB

B KJIETKE:aBTOTPO(HBINA U
reTepoTPOPHBIN.

OnuceIBaTh ATAMbl JHEPTETUYECKOTO
oOMeHa (MoArOTOBUTEIbHBIH,
OECKUCTOPOAHBIN, KUCTOPOAHBIN)

U CPAaBHUBAThH UX MEX]Yy COOOI.
XapakTepru30BaTh PEaKINH TIIUKOIN3A,
OpO’KeHUs, KJIETOYHOTO JbIXaHHS,
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE
CBSI3U MEXKIY TJIMKOIM30M, KJIETOYHBIM
JBIXaHUEM U CUHTE30M MOJIEKYTATO.
CpaBHuBaTh 3QHEKTHBHOCTH
OECKUCIOPOTHOTO UKUCIOPOTHOTO
ATaroB

4.3

buocunTes Oenka

Peaknuu MaTpu4HOTO CUHTE3A.
I'enetnueckas undopmanus u JJTHK.
Peanuzanus reHeTuyeckou
nH(pOpPMaIIUU B KIIETKE.

PackpriBaTh coaepxaHue TEPMHUHOB
1 HOHSTHUN: T'eH, TCHETUUECKUIN KOJI,
MATPUYHBIN CUHTE3, TPAHCKPUIIIIHUS,
TPaHCJISLHS, KOJOH, aHTUKOJIOH,
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['eHeTHUeCKMI KO K€TO CBOMCTBA.
TpaHCKpUIILIUA — MATPUYHBIA CUHTE3
PHK. Tpancnsius — 6uocunTes Oenka.
Otanel TpaHchanuu. KoaupoBanue
aMUHOKUCHO0T. Ponb pubocomB
OomocuHTE3€e OelKa.

Hemoncmpavuu:

Ilopmpemui: H.K. Konbos.

Tabnuywt u cxemwvi: «Ctpoenue [JHK»,
«CtpoeHue u QyHKIIMOHUPOBAHUE TEHAY,
«Cwunres 0enkay, «Pemmukanms JTHK,
«['eHeTHYeCKHUI KO,

Obopyoosanue: MOCIIN- aNMUIMKAIIUN
«Y nBoenue JIHK u tpanckpunums»,
«buocunTe3 OeIKay

pubocoMa, [IEHTpaJIbHAs JOTMa,
MOJIEKYJIIpHasi OUOJIOTHS.

Onpenensats CBOWCTBA FEHETUYECKOTO
KoJia (TPUILJIETHOCTh, OJJTHO3HAYHOCTD,
BBIPOKIEHHOCTh, YHUBEPCAIBHOCTb,
HETEPEKPHIBAEMOCTh,HEIPEPHIBHOCTD ).
OnuceIBaTh ATambl peanu3auuu
HACJIEICTBEHHOMMH(POPMAIIUH B KJIETKE.
CpaBHHBaTh peaKIMi MAaTPUYHOTO
cunrtezamosiekyn PHK u Genka B kiieTke

4.4

Hexknerounsie
(bOpMBI KUZHU —
BHUPYCBI

Hexnerounsie (opMbl )KU3HU — BUPYCHI.
Hcropust OTKpBITHS BUPYCOB

(1. Y. UBanoBckwuii). OcobeHHOCTH
CTPOCHMSA U KU3HEHHOTO LIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pactenuit,
JKABOTHBIX U YEJIOBEKA, BHI3bIBAEMBIC
BUpycamu. Bupyc nMmmyHozaepuura

yenoseka (BUY) — Bo3oyaurens CITN/a.

OOpatHasi TpaHCKPUIIIUS, peBepTa3a u
uHrterpasa. [Ipodunaktrka
pacnpoCcTpaHEHUsI BUPYCHBIX
3a00JIeBaHU.

PackpbiBaTh cofepkaHue TEPMUHOB U
MIOHATUI: BUPYC, BUPYCOJIOTHSI, KallCUJ,
O0akTepuodar, BUpyc UMMyHOJe(ULIUTA
yenoBeka (BUY), oHKOTeHHbIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOUHYIO(POPMY JKU3HU;
OCOOEHHOCTH CTPOCHHS U
KU3HENIEATEIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HEHHBIN [IUKII BUPYCOB
UMMYHOZE(PUINTA YeIOBEKa; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TabayHoit
MO3auKn), 6akrepruodar, BUY.
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Jemoncmpayuu:

Iopmpemuwi: J1.1. IBaHOBCKHUIA.
Tabauysr u cxemvi: «Bupycob»,
«bakrepuodarm»; «CrpoeHue u
*KU3HeHHbIN nuki supyca CIIN/a,
OaxTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MmarauTHass MoAe/Ib-anIInKalus
«CTpoeHuE KIETKN

OOOCHOBBIBATH U COOJIOIATh MEPHI
npodHIAKTUKN PACIPOCTPAHCHHUS
BUPYCHBIX 3a00JIeBaHUI
(peciupaTopHsbIe, )KeITyI0YHO-

KHIIICYHBIC, KJICIIEBOH dHIEhaHT,
BUY-undexrus)

Hroro yacos 1o teme 6

Tema S. Pa3MHOKeHre M UHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1 | JKusHeHHbIH [TUKIT 1
KJIEeTKU. [lenenue
KJIETKU. MuTto3

KiteTouHBIN UKII, WX KU3HEHHBIN ITHKIT
kieTku. MHTepdasza u MuTos.
[Iponeccol, mpoTekatoiire B uHTepdase.
Pennukanus — peakuust MATpUIHOTO
cunre3a JJHK. Ctpoenne xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TaIlJIONJHBIN
XPOMOCOMHBIC HA0OPBI. XPOMATH/IBI.
[luTomornueckrue OCHOBBI Pa3MHOKECHUS
Y UHJMBUAYAJIbHOTO Pa3BUTHS
OpPraHu3MoB. [/[eJIeHHUE KIIETKH — MUTO3.
Craguu muto3a. IIpomeccsl,
MPOUCXOAIINE HA PA3HBIX CTAAUAX
MUTO3a. bHOJIOTHYECKUI CMBICI MUTO3A.
[Iporpammupyemasi THOEb KIETKH —
aroITo3.

PackpsiBaTh conep:xkaHue TEPMUHOB U
MOHSATUI:KJIETOUYHBIN UK, HHTep(da3a,
penyIUIMKaLIKS, XpPOMOCOMA, KAPUOTHII,
rarJIONIHBINA, TUIIJIONIHBINA
XPOMOCOMHBINA HA0Op, XpOMATH/IBL;
MHUTO3 €ro cTtaauu: npodasa, meradasa,
anadasa, Tenodasa.

OnuchIBaTh KU3HEHHBIA [TUKI KJICTKH;
MePEUYUCIIATh U XapaKTepUu30BaTh
MepUOAbl KIETOUYHOTO [UKJIA,
CpPaBHUBATH UX MEXITY COOOM.
OnuceIBaTh CTPOCHUE XPOMOCOM,
KapHOTHUIIOB OPraHU3MOB, CPAaBHUBATh
XPOMOCOMHBIE HAOOPHI KJIETOK.
CpaBHMBATH CTaIUX MUTO3A.
PaznuuaTe Ha MUKpoOIpenaparax
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Jemoncmpavyuu:

Tabnuywvl u cxemol. «KIeTOYHBIN UKD,
«Pemmukarus [IHK», «Ctpoenue
XpOMOCOMBI», « MUTO3)»; MarHUTHAas!
MO/IeJIb-alTIuKalus «JleneHne KIeTKuy;
moxaens/ IHK.

Obopyoosanue: CBETOBOW MHUKPOCKOIT U
Mukpomnpenapar «Kapruokrnnes B KiieTkax
KOpelIKa JIyKay.

Jlabopamopnwie u npakmuueckue
pabomul:

JlaGopatopHas padota Ne 3.
«Habnronenrne MuTO3a B KJIETKaxX
KOHUYMKA KOpelIKa JIyka Ha TOTOBBIX
MUKpOTIpenapaTax»

U PUCYHKAX CTaAuy MHUTO34.
PaCKpBIBaTI) OMOJIOTHYECKHI CMBICT
MHTO3a

5.2

dopmbl
Pa3MHOKEHUSA
OpraHu3MOB

@opMbl Pa3MHOKEHUSI OPTaHU3MOB:
OecroJioe 1 MoJI0BOE.

Bunbr 6ecrionoro pa3sMHOKEHUS:
JIEJIEHNE HAJIBO€ U MOYKOBAHUE OJHO-
¥ MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHHUE,
BEreTaTUBHOE PA3MHOKEHHUE.
NckyccTBEHHOE KIIOHUPOBAHUE
OpraHU3MOB, €r0 3HAYCHUE
JUISICEITIeKITUH.

ITosioBOE pa3sMHOXKEHUE, ETOOTIUYUS
oT 0€ecroJIoro.

Hemoncmpavyuu:

PackpsiBaTh conep:kaHue TEPMUHOB
Y MIOHATUH:pa3MHOKEHHUE, KIIOH,
MOJIOBBIC KJIETKH (FaMeThl),
ANIEKIIETKA, CIEPMATO30H/l, 3UT0Ta,
JIeJIeHHE HaJIBOEe, TOUYKOBAaHHUE,
CHOpYJIALMS, (PparMeHTalus,
BEreTaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHE, ONIbLIICHUE,
JBOITHOEOIJIOIOTBOPEHHE, ITOJIOBBIE
KeJIe3bl, CECMCHHUKH, SUYHUKH,
OTUIOJIOTBOPEHUE (HAPYKHOE,
BHYTPEHHEE).
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Tabauysr u cxemvt: «POPMBI
Pa3MHOKEHUS OPraHUu3MOBY, «JIBoliHOE
OIJIOJIOTBOPEHUE YIBETKOBBIX
pacTeHun», «JleeHue KIeTku
OakTepumn», «BeretaTuBHOE
pa3sMHOXKEHUE pacTeHuit», «CTpoeHue
TIOJIOBBIX KJICTOK

XapakTepu3oBaTh 0COOCHHOCTHU

Y 3HaYeHHEe OECIOJIOTO U MOJIOBOTO
CIIOCO0O0B pa3MHOKEHHUsI. BbiensTh
BHJIbI OECITIOJIOTO

Pa3MHOXEHUS; BBISBIIATh B3aUMOCBSI3U
Mexay (opmamu u cnocodamu
Pa3MHOXEHUS, U X OMOJIOTHYESCKUM
3HAYCHHUECM.

Bnanets npuémamu BereTaTUBHOTO
Pa3MHOXEHUS KYJIbTYPHBIX paCTCHUI
(Ha mpuMepe KOMHATHBIX).
XapaKkTepru30BaTh MOJOBBIC KICTKH:
SUIIEKIETKH, CIIEPMATO30HU/IbI;
BBISIBIIATH OCOOCHHOCTHU

UXCTPOCHUS

5.3

Meiios

Meiios. Cragun meitosa. [Iponeccsi,
IIPOUCXOAIINE HA CTAIUIX MENO3A.
[ToBeneHne XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornueckuii cMpici
Y 3HAYCHHE MENO03a.

Hemoncmpauuu:

Tabruysl u cxemol: «JleNCHUSKICTKIY,
«Menos».

Obopyoosanue: moaens JIHK;
MarHuTHAasI MOJIEJIb-aNTUINKALIHAS
«JlemeHue KIeTKn»

PackpwiBath conepkaHue TEPMUHOB U
MMOHATHUI:MEN03, KOHBIOTaIlMs
XPOMOCOM, TTEPEKPECT (KPOCCUHTOBED)
XPOMOCOM, TaMETHI.

XapakTepru3oBaTh ME03 KakK Crocod
KJIETOYHOT'OJICJICHUS, OITMCHIBATh MEHO3
110 CTAIUSIM; CPAaBHUBATh CTAJIUN MeH03a
1 MHUTO3a.

Paznuuars Ha pUCYHKax CTalMu MEWO03a;
pacKpbIBaTh OMOJIOrMYECKOE 3HAUCHUE
Meno3a

42



®enepanbHas padouas nporpamma | buonorus. 10—11 knaccs! (0a30BbIii ypOBEHb)

5.4 | O6paszoBanue u ["ameTorenes — nmpoiecc 00pazoBaHUs PackpbIBaTh copepkaHue TEPMUHOB U
Pa3BUTHE MOJIOBBIX MOJIOBBIX KJIETOK Y>KUBOTHBIX. MOHSITUI: TaMETOreHe3, CIIepMaTOreHe3,
KJIETOK. [TomoBeIe *Kene3bl:CEMEHHUKH U OOT€HE3, CIIEPMATO30H 1, aKPOCOMa,
OmionoTBOpEHNE auyHukd. OOpa3oBaHKEe U Pa3BUTHE SAUIIEKIIETKA, MOJISPHBIE TEIbIIA.

MOJIOBBIXKJIETOK — TaMeT (CIIepMaTo30u1, | XapakTepu30BaTb 0COOEHHOCTH
SUIIEKJICTKA) — CIIEPMATOTEeHEe3 M OOTCHE3. | FTAMETOreHe3a Y )KUBOTHBIX U €r0 CTa/IHH;
Oco00OEHHOCTH CTPOCHUS SUIICKIETOK U MIOJIOBBIE KJIETKU KUBOTHBIX U OMKCHIBATH
cnepMaTo30u10B. OII0I0TBOPEHHE. MPOIIECC X PA3BUTHSL.

[Taprenorenes. Jemoncmpayuu: CpaBHUBATh CIIEPMATOTEHE3 U OOTEHE3.
Tabauywl u cxemwl: «[Ipsimoen Henpsimoe | ONKUCHIBATH OIJIOOTBOPEHHUE,
pa3BuTHe», «'amMmeTrorenes OHMOIOTHYeCcKOe 3HAUCHHE

Y MJICKOTIMTAIOIITXH YEITOBEKAY. OTLJIOTOTBOPECHHUS

Obopyoosanue: Mojenb MeTadazHOU

XPOMOCOMBI, MUKPOCKOTI,

MUKpormpenapatsl «CriepMaTo30H 16l

MJICKOIMUTAIOIIET Oy, « ANIeKIeTKa

MJIeKonuTaromeroy. Jlabopamopnuie

U npakmuyecKue padoomal:

JlabopaTtopHas pabota Ne 4. «M3yuenue

CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIpenapaTax»

WuauBuyalibHOE pa3BUTHE (OHTOTEHES).

OMOpHOHAIIEHOE Pa3BUTHE

5.5 | UnnuBuyanbHoe (amOpuorenes). Dtanbl SMOPHUOHATIBLHOTO | PacKphIBaTh coepKaHUE TCPMHHOB H
pa3BUTHE Pa3BUTHS Y TTO3BOHOYHBIX YKUBOTHBIX: MTOHATHI: OHTOTCHE3, YMOPHUOTCHE3,
OpraHu3MOB 3UroTa, Ipo0JIeHue, 0JaCTOMEpHI,

MopyJia, 61acTyJsia, 61acTOIEb,
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IpOOJICHHE, TACTPYIIAIUS, OPTaHOTEHE3.
[TocTamOproHanbHOE pa3BuTHE. THUITBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TIpsIMOoe (JTMYMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE
OpraHu3MoB; (aKTOPbI, CHOCOOHBIC
BBI3BIBaTh BPOXKJICHHBIE YPOJCTBA.

Poct u pazButue pactenunii. OHTOreHe3
IIBETKOBOT'O PACTCHUS: CTPOCHUE CEMEHH,
CTaJuy Pa3BUTHSL.

Jemoncmpavyuu:

Tabnuywl u cxemor: «OCHOBHBIE CTAIUH
OHTOreHe3a», «IIpssmoe u HempsiMoe
pa3BUTHEY, «J|BOMHOE OILIOIOTBOPEHUE
YUBETKOBBIX PACTEHUIN

racTpyia, HelpyJia, OpraHOTeHE3;
3apO/IBIIIEBHICIIUCTKA: IKTOIepMa,
Me30/IepMa, SJHTOJePMa,
MOCTAMOPHUOHAIEHOE Pa3BUTHE: TIPSIMOE U
HEeMnpsMoe (JIMIMHOYHOE); MeTaMop(do3,
Meracropa, MUKpOCIopa, MbIUIBIIEBOE
3€pHO, CIIEPMHUHU, 3apOBIIIEBHIN MEIIOK,
JBOMHOE OIIOJIOTBOPEHHUE.
Onpenensartb 3Tanbl SMOPHUOHAILHOTO
Pa3BUTHS XOPIOBBIX HAa CXEMaX H
mpernaparax u ONMUCHIBATH MTPOIIECCHI,
MIPOUCXOISIINE HA KaXKIOM dTarle.
CpaBHUBATH NIEPUOJIBI OHTOTECHESA;
psiMOE U HEPAMOe (JIMUMHOYHOEC)
MOCTAMOPHOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOPJOBBIX.

OOBICHATH OMOJIOTUYECKOE 3HAUCHUE
pa3BUTHS C METaMOP(HO30M;
OTPHUIIATEIHLHOE BIUSIHUE aJIKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeIIOBEKa.

OnuceIBaTh MTPOILECC IBOMHOTO
OTUIOIOTBOPEHHUS Y IIBETKOBBIX
pacTeHui

HToro yacos 1o Teme
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Tema 6. HacsiencTBEHHOCTb M MU3MEHYHUBOCTH OPTaHU3MOB

6.1 | ['eneruka — HayKa 1 [IpenmMer u 3a7a4M TEHETUKH. PackpeiBaTh conep:kaHue TEPMUHOB U

O HacleACTBEHHOCTH Ponb nuTonoruu u sMOpUOIOruu MOHSATUI:TCH, TEHOM, T€HOTHT, (PECHOTHII,

Y U3MEHYHUBOCTU B CTAHOBJICHUM T€HETUKH. Bxian XPOMOCOMBI, aJlJIeIbHbIE TE€HBI (aJUIeIN),
POCCHUICKUX U 3apyOEKHBIX YUEHBIX B TrOMO3HT0Ta, F€TePO3UTOTa,
pa3BUTHE F'€HETUKU. MeTOoAbl TEHETUKNA | TOMUHAHTHBIN MPU3HAK (TEH),
(TUOPHUIOTOTUYECKHUH, PELECCUBHBIN NpU3HAK (T'€H), YUCTast
LATOT€HETUYECKUI, MOJIEKYISIPHO- JIMHUSL, TUOPUL.
T€HETUYECKUR). [lepeuncnsaTh U XapaKTepU30BaAThH
OCHOBHBIEC TEHETUYECKUE TTOHATHS. METO/Ibl TCHETUKU: TUOPUI0JIOTMUECKUM,
['eneTnyeckas CHUMBOJINKA, LATOI€HETUYECKUI, MOJIEKYJISIPHO-
HCIIOJIb3yeMas B CXeMaxX CKpEIMBAaHUNA. | FTEHETUYECKUI; TOMUHAHTHBIEC U
Hemoncmpayuu: PELECCUBHBIE IPU3HAKHU PACTEHUHN U
Ilopmpemuwi: I'. Mennens, T. Mopras, KHABOTHBIX.
H. U. BaBunos, C. C. UeTBepuKOB, ITonp30BaThCs TEHETUUCCKOM
H. B. Tumodees-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIMKOM 151
Obopyoosanue: MOJENb- aNIUIAKALUS 3alUCU TEHOTUITUYECKUX CXEM
«MoHOTHOPUAHOE CKPEIIUBAHUE, CKpEILIUBaHUSA
repOapuii «['opox moceBHO»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HacJIeJOBaHUS PackpbiBaTh cofepkaHue TEPMUHOB U

HaCJIeI0BAHUS MPU3HAKOB, YCTAHOBJICHHbBIE MOHSATUN:MOHOTUOPHUIHOE

MIPU3HAKOB. I'. Menaenem. MoHOTHOpHIHOE CKpeluBaHue, QCHOTUITHYECCKUC

Monorubpunoe CKpellMBaHue. 3aKOHEIMHO00pa3us TPYIIBI, THOPUIOIOTHYECKUN METO/I,

CKpEIIMBaHUE rUOPUIOB TIEPBOTO MOKOJICHUS. [IpaBmiio | YMCTbIe TMHUH, TOMUHUPOBAHUE T€HOB

JOMHWHHUPOBAHUA. 3aKkoH paciCIlICHUA
IIPHU3HAKOB. I'mnore3a 4YUCTOTHI TaMET.
[lonHOEn HemomHOE JAOMHWHHUPOBAHMC.

(moHOE, HETOJHOE), pacilleTICHUe
B MIOTOMCTBE.
OnuceiBaTh METOAUKY TTPOBEICHUS
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Jemoncmpavyuu:

Topmpemuwi: I'. MeHnuensb.

Tabauyvt u cxemvi: «MoHOTHUOPHTHOE
CKpEIIMBAaHUE U €r0 IIUTOTeHEeTUYECKast
OCHOBa», «3aKOH PacCIlEIUICHUS U €ro
[IUTOTEHETUYECKAsi OCHOBaY», «3aKOH
YUCTOTHI TAMET.

Obopyoosanue:

MoOeNU-anTuInKanuu «MoHOruopuIHOE
cKkpelrBanuey, «HenonHoe
JOMUHUPOBaHKE», Tepbapuii «I'opox
ITOCEBHOW»

I'. MenenemMonbITOB 110 N3YUYECHUIO
HACJIEI0BAHMSI OJTHOM Maphbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackppiBaTh copiepkaHre 3aKOHOB
eauHo00pa3usi THOPHUJIOB IMEPBOTO
MOKOJICHUS Y 3aKOHA PACILETUICHHUS.
OOBSICHATH TUIIOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMBl MOHOTHOPHTHOTO
CKpeNIMBaHus, OOBICHSITH €TO
[IUTOJIOTHYECKHE OCHOBHI M peliaTh
TCHETUYECKHUE 3a]1aul

Ha MOHOTHOPUJIHOE CKPEIIMBAHUE

6.3

JurubpugHoe
CKpEIIIMBaHUE.
3aKOHHE3aBUCHUMOTO
HacJIeJOBaHUS
MPU3HAKOB

JlurnOpugHoe cKpeluBanue. 3aKoH
HE3aBUCUMOTO HaCJIeIOBaHUS
IpU3HAKOB. [{UTOreHeTHYECKuE OCHOBBI
JUTUOPUIHOTO CKPELIUBAHUSI.
AHaIM3MpyOLIEe CKPEIIMBAHUE.
Hcrnonb30BaHnEe aHATU3UPYIOLIETO
CKpELIMBaHUS JUIs ONIPEACIICHUS
Ie€HOTHIIa OCOOHU.

Hemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabnuyvt u cxemvi: «JlurndbpuaHoe
ckpenuBanuey, «[{uronornaeckue
OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHUS.
ObopyoosaHue: MOJENb- aNTUTAKAITIS
«/lurnbpumHoe CKpeImrBaHue)

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHATUM: TUTUOPUHOE CKPEILIMBaHUE,
AHAJIM3UPYIOIIEE CKPEIIMBAHUE.
OnuceiBath onbITh I'. Menaens

10 M3YUYECHUIO HACJIEIOBAHUS IBYX Map
IIPA3HAKOB Y TOPOXa IIOCEBHOTO.
PackpeiBaTh conepkaHue 3aKoHa
HE3aBUCHUMOTOHACJIEJOBAHUS TTPU3HAKOB.
IIpumeHITP MATEMATUYECKUIN PACUET

C TIOMOIIBIO METO/1a IEPEMHOKEHUS
BEPOSITHOCTEN U 3aIUCH C IIOMOIIBIO
(EHOTUNTMYECKUX PAJUKATIOB
pacilerieHrs IPU3HAKOB y MOTOMKOB
1o (EHOTHITY U TEHOTHUITY.
3anuceiBaTh CXEMbl AUTUOPUIHOTO
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CKpCIIUBaHUA, 00BACHATH €r0
MUTOJIOTHNYCCKUC OCHOBBI UPCIUIATDh
IFCHCTUYCCKHUC 3a4a4H Ha I[I/IFI/I6pI/II[HOe
CKPCIIUBAHHC

6.4

CuensieHHoe
HacJICIOBaHUE
MIPU3HAKOB

CuenuieHHOE HacleI0BaHUE TPU3HAKOB.
Pabora T. MopraHa 1o ClerieHHOMY
HaclieJOBaHHIO TeHOB. Hapyiienue
CIICTIJICHUSI TEHOB B pe3yJIbTaTe
KPOCCUHTOBEpa. XpOMOCOMHAas TEOPUS
HACJIEJICTBEHHOCTH.

['eHeTHYECKUE KAPTHI.
Hemoncmpayuu:

Iopmpemuwi: T. MopraH.

Tabnuywvl u cxemol: «Merios»,
«I"eHeTHUECKHE KapThl PACTCHU,
JKUBOTHBIX U YEJIIOBEKAY,
«B3auMoneicTBre aJUIEILHBIX TEHOBY.
ObopyoosaHue: MUKpoIIpenapaT
«dpo3oduna» (Hopma, mytamuu GopMbl
KPBUIBEB U OKPACKHU TeJia), MUKPOCKOTI,
Mozenb-anukamnus «llepexkpéct
XPOMOCOM.

Jlabopamopnsie u npakmuyeckue
pabomur:

JlaGopatopHas padota Ne 5. «M3yuenue
pe3yJabTaTOB MOHOTUOPHUIHOTO

U JUTUOPUIHOTO CKPEIIUBAHMS

PackpsiBaTh cojiepkaHuE TEPMUHOB U
MOHSITHH: CIECTIJICHHOE HACJICIOBAaHUE
MPU3HAKOB, PEKOMOUHAIMS T'€HOB,
FEHETUYECKUE KAPThI XPOMOCOM,
MOpTraHua.

Ha3piBaTh OCHOBHBIC MOJIOKCHUS
XPOMOCOMHOU T€OPUHU
HacneacTBeHHocTH T. Moprana;
PacKpbIBaTh COJIEpIKaHUE PAOOTHI

T. Moprana 1o CluerieHHOMY
HACJICIOBAHUIO T€HOB U TPUYUHBI
HAPYIIEHUS CLEIUICHUS MEXKIY T€HaAMMU.
3anuchiBaTh CXEMbI CKPEITUBaHUS

TMIpY CLEMIJICHHOM HaCIIE/IOBaHUH,
OOBSACHATH MPUUMHBI PEKOMOUHAIIUN
TE€HOB, ONPEEIISTh YUCIIO TPYIII
CLETUICHUS I'€HOB; PEIIaTh TEHETUYECKUE
3aJlauM Ha CIECMJICHHOE HACJIeq0OBaHUE
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y 1p030( Uikl Ha TOTOBBIX
MUKpOITpenapaTax»»

6.5 | ['eneruka momna. I'eneruka nosia. XpoMOCOMHOE PackpsiBaTh conep:kaHue TEPMUHOB U
Hacnenosanue ONPENIEIICHNE M0JIa. AyTOCOMBI U MOHSATUI: XpOMOCOMHBIN HA0OP,
MIPU3HAKOB, II0JIOBBIE XPOMOCOMBI. ' OMOraMeTHBIE U | ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CLEIJICHHBIX C TI0JIOM reTEPOraMeTHbIE OPIaHU3MBI. TOMOTaMETHBIN MOJI, TETEPOraMETHBIN

HacnenoBanue npu3HakoB, CUEIUICHHBIX | [TOJI, CUEIJIEHHOE C MOJIOM HACJEI0BaHHE
C TIOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBACHATD HUTOJOTUYECKUE OCHOBBI
Ilopmpemui: I'. Mengens, T. Mopras, XPOMOCOMHOI'0 MEXaHU3Ma ONPEACIICHUS
H.M. BaBuos. 10JIa Y pa3IU4YHbIX OPTaHU3MOB.
Tabnuyvl u cxemol. «I'eHeTUKA MOJIAY, CpaBHUBATH 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HaCJIEA0BaHUs, HACJICOBAaHUSI IPU3HAKOB, CLEINIEHHBIX
CLICIIJIEHHOTI'O € NoJ0oM», «Kaprotumsl Y HE CLEIUICHHBIX criosioM. Pemars
YEJI0BEKA U JKUBOTHBIX)» TF€HETUYECKHUE 33/1a4X HA HACJIEIOBAHUE
CLICIIJICHHBIX C I10JIOM ITPU3HAKOB

6.6 | I3MeHYHBOCTb. N3menunBOCTh. BB N3MEHUYMBOCTH: PackpsIBaTh coliepkaHue TEPMUHOB U
HenacnencrBennas HEHACJIEICTBEHHAs U HACJIEICTBEHHAS. MTOHATHI: U3MEHYUBOCTb,

U3MEHYUBOCTD Pone cpenpl B HEHACTIEACTBEHHOM HACJICCTBEHHAs U3MEHYUBOCTb,

M3MEHUYMBOCTU. XapaKTEPUCTUKA
MOU(DUKAIIMOHHONW U3MEHUYHUBOCTH.
BapuanronHnbii psig 1 BapuamOHHas
KkpuBas. Hopma peakiiuu npu3zHaka.
KonndecTBeHHBIC U KAYSCTBEHHBIC
MPU3HAKK UMX HOpMa PEaKIIuu.
CaoiicTBamoiu(pUKATMOHHOM
W3MEHUYHBOCTH.

HEHaCJIEACTBEHHAs! U3BMEHUYHUBOCTb,
Moau(UKAIIMOHHAS U3MEHYUBOCTD,
BapUALMOHHBIN psill, BApHaHTa,
BapuallMOHHAs KpUBas, MPU3HAK,
HOpMa peaKlMK, KOJTUYECTBEHHBIE U
KaueCTBEHHbIE TPU3HAKH.
Knaccuduimposats BUbI
W3MEHYHMBOCTHU U BBISBIATH UX
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Jemoncmpayuu: Tabauywvl

u cxemwl: «Buabl

U3MEHUYUBOCTHY, «MoauuKamoHHas
U3MEHUYHUBOCTDY.

Jlabopamopnwie u npakmuyeckue
pabombut:

JlabopaTtopHas pabota Ne 6. «3yuenue
MOAU(PUKAMMOHHON N3MEHUYNBOCTH,
MOCTPOEHUE BapUAITMOHHOTO PsIa U
BAPHUALIMOHHON KPUBOW

OMOJIOTHYECKHE OCOOEHHOCTH.
ITepeuncnsaTh cBOMCTBA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH U
OOBSACHATH €€ 3HaUCHUE JISIOPTaHU3MOB.
PaznuyaTth KOJTUYECTBEHHBIE U
KaueCTBEHHbIC MTPU3HAKH; CTPOUTD
BAPUALIMOHHBIN P, BAPUALTMOHHYIO
KPUBYIO, BEIYUCIIATH CPEHEE 3HAUCHUE
MpU3HaKa

6.7

Haciencrsennas
U3MEHYMBOCTD

HacnencrBenHas, iy reHOTUIIMYeCcKas
W3MeHYNBOCTL. KoMOMHATHBHAS
W3MEHUYMBOCTh. M€l03 M MOJI0BOU
MPOIIECC — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTU. MyTallMOHHAS
W3MEHYUBOCTD.

Knaccuduxanust MmyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa
Y IIPUYUHBI MyTanui. MyTareHHbIe
(bakTopBhl.

3aKOH TOMOJIOTHYECKHUX PSAIOB

B HacJIEICTBEHHON n3MeH4YuBocTHU H.
N. BaBuiioBa. BHesiiepHas
HaCJICJICTBEHHOCTh Y U3MEHUYHNBOCTD.
Hemoncmpayuu:

Hopmpemuwi: I'. ne ®pus, H. 1. Bapunos.

Tabauyvt u cxemvi: «MyTarmoHHas

PackpbiBaTh cojiepKaHUE TEPMUHOB U
MMOHATUN: HACJIEeICTBEHHAS
W3MEHYUBOCTh, KOMOMHATHUBHAS
W3MEHYMBOCTh, MyTallHOHHASA
W3MEHYUBOCTh, MYTAHT, MYTallUU:
TE€HHbIE, XPOMOCOMHbBIE, TCHOMHBIC;
MTOJIUTUIOW NS, aHEYTLITOU NS, My Tar€HBI.
XapakTepu30BaTh HACJIECIACTBEHHYIO
M3MEHYUBOCTh; (OPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKUXPSIOB

B HACJICJCTBEHHOM N3MEHUMBOCTH

H. 1. BaBunoBa 1 00BbACHSITH €0
3HAYCHHUE TSI OMOJIOTHH U CEJICKIINU.
KnaccudummpoBats MyTauu: TeHHBIE,
XPOMOCOMHBIE, TCHOMHBIE Y IPUBOIUTH
[IPUMEPBI MyTALUM.

OOBSACHIATH TPUIMHBI BOSHUKHOBEHUS
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U3MEHUYHUBOCTDY.
Obopydosanue: MUKPOCKOII,
MuKkponpenapar «Jlpo3odunay (Hopma,
MyTaru GOpMbI KPBUTEEB B OKpacKa
Tesa); KOMHaTHbIE PACTEHUS C TIECTPOM
OKPAaCKOM JINCTHEB.

Jlabopamopnuie u npakmuueckue
pabomul:

Jlaboparopnas padota Ne 7. «Ananu3
MyTaluil y Apo30(uiibl Ha TOTOBBIX
MUKpOIpenapaTax»

MYTAaLH,posib PaKTOPOB-MyTareHoOB.
CpaBHUBaTh BUbl MyTalluii; BBISBIISITH
IIPUYMHBI HACJIEACTBEHHOU
U3MEHYMBOCTU, ICTOYHUKUMYTAareHOB B
OKpy»Karolen cpee (KOCBEHHO).
XapakTepu30BaTh BHESIEPHYIO
HACJIEICTBEHHOCTh U U3MEHYUBOCTD

6.8

['eneTuka yenoBeka

I'enetuka yenoBeka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METOJIbI TEHETHUKHU YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEIOBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-TEHETUYECKUM.
CoBpeMeHHOE ompe/ieICHUE TeHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUIIMPOBAHUE, B TOM YHCJIIC

¢ nomoukto [1I1P-ananu3a.
HacnencrBennble 3a001eBaHUS
YeJI0BEKa: TeHHBIC O0JIE3HH, O0JIE3HH

C HacJIeACTBEHHON
MPEIPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE
0one3nn. ComaTHyecKue
T€HEPATUBHBIE MYTALINH.

PackpeiBath conep:kaHue TEPMUHOB U
NOHATHN: KAPUOTHUII YEJIOBEKA,
IUTOT€HETUYECKUI METO,
reHeaJloruueckuil MeTo1, POJOCIOBHEIE,
OJIM3HEOBBIM METOJ], HACIECTBEHHbIE
OoJe3Hu: (MOHOTECHHBIE,

C HACJIEICTBEHHOU
IPENPACIOJIOKEHHOCTHIO,
XPOMOCOMHBIE), MEANKO-TEHETUYECKOE
KOHCYJIbTUPOBAHUE.

[lepeuncasiTe 0COOEHHOCTH U3YUEHUS
T€HETHUKHU YEJIOBEKA; MPUBOJAUTH TPUMEPHI
HACJIeICTBEHHBIX OOJIE3HEN YeIoBeKa,
XapaKTepru30BaTh METOIbI UX
npoUIaKTUKHA; 00OCHOBBIBATH 3HAYEHUE
MEUKO-TEHETHYECKOTO
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CrtBosioBbie KieTKU. [IpUHIIUTIBI
3I0pOBOIr0 00pasa KU3HU, TUArHOCTHKH,
MPO(MITAKTUKA U JICUCHHSI TEHETUYECKUX
OoJie3Hel. MeIuKO-TEHETUYECKOE
KOHCYJIbTUPOBAaHHE. 3HAUCHHE
MEJIUIIMHCKOW T€HETUKHU

B MIPEJIOTBPAIICHUH U JICUCHUHU
TeHETUYECKUX 3a00JIEBaHUI YeJIOBEKa.
Jemoncmpavyuu:

Tabnuywvl u cxemor: «<HacnegoBanue
pesyc-pakTtopay, «I'eHeTuka rpynn
KPOBUY.

Jlabopamopnsie u npakmuueckue
pabomol:

[IpakTruueckas padota Ne 2.
«CocraBiieHUE U aHAJIU3 POAOCIOBHBIX
YeJI0BEKa

KOHCYJIbTUPOBAHHUSL.
BBISBIATE ¥ CPaBHUBATH MEXTY COOOM
JOMUHAHTHBIC U PEIIECCUBHBIC IPU3HAKU
YeJI0BEKA.

CocTaBisATh U aHATU3UPOBATh
POIOCIIOBHBIE YeJIOBEKA

HMToro yacos 1o TemMe

8

Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI

OHMOTEeXHOJIOTUH

7.1

Cenexuus Kak Hayka
U TIpoI1Iece

1

Ceneknus Kak HayKa 1 IPOLECC.
3apOXKICHHUE CEIIEKIIMU U TOMECTUKALINS.
Yuenue H. U. BaBunosa o nenTpax
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYPHBIX PACTEHHM.

I{eHTpbI MPOUCXOKACHUS TOMALITHUX
KUBOTHBIX.

Coprt, nopoja, mramm.

PackprIBaTh copepkaHue TEPMUHOB
Y MIOHATHUM: CEJICKLIHSA, COPT, MOPOJa,
IITaMM, JIOMECTUKAIIHS, HITH
OJIOMAITHUBAHUE, IIEHTPHI
MHOT000pa3us U MPOUCXOKICHUS
KyJIbTYPHBIX PACTEHUH U )KUBOTHBIX,
TUOpHIU3AIIHS,
UCKYCCTBEHHBIHOTOOD.
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Jemoncmpavyuu:

Topmpemuwi: H. 1. BaBuios.
Tabnuysl u cxemol.: xapta «LleHTpHI
MHOT000pa3us U MPOUCXOKIACHUS
KYJbTYPHBIXpAaCTeHHI», «I1opoibl
JIOMAIIIHUX KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTCHUI.
Obopyoosanue: MyIsiKY TUIOJIOB U
KOPHEIIJIOJ0B TUKUX (GOpM U
KYJIbTYPHBIX COPTOB PAaCTECHUM;
repbapuii «CelbCKOX035IICTBEHHbIE
pacTeHus»

Ha3biBaTh 1 cpaBHUBATh OCHOBHBIE
ATaNbIPAa3BUTHUS CEICKIIUU.

N3narate yuenne H. U. BaBunosa

O LIEHTpaX MPOUCXOKACHUS KyJIbTYPHBIX
pacTeHul; pa3nyvaTh LEHTPHI HA KapTe
MHUpA, CBSI3bIBATHUX MECTOMOJIOKEHUE

C OYaramMy BO3HUKHOBECHUSPEBHEUIIINX
[ABIJIA3AIAH.

CpaBHUBATh COpTa KYJIbTYPHBIX
PACTEHHI, MOPOAbI JOMAITHUX
KUBOTHBIX U UX IUKUXIIPEIKOB.
OueHuBaTh poJib CENEKIUN

B 00€CreueHU! PO I0BOILCTBEHHOM
0e30MacHOCTH YenoBeuecTBa PackpbiBaTh

7.2

MeTtonasl n
JIOCTHKCHUS
CEJIEKIIMU PACTECHUI
1 5KUBOTHBIX

CoBpeMEHHBIE METOBI CEJIEKIUU.
MaccoBblil 1 HHIUBUAYaTbHBIA OTOOPHI
B CEJICKIMUPACTEHUMN U )KUBOTHBIX.
OueHka sKcTepbepa.
bIM3KOpOACTBEHHOE CKPEILMBAHUE —
uHOpuAMHT. YucTas TuHUS.
CkpelrBaHue YNCThIX JTUHUM.
['etepo3suc, nim rudbpuaHas cuia.
HeponcreenHoe ckpemmBanue —
aytOpununr. OtaanéHHas
rudpuan3anus U e€ycrexu.

M cKyCcCTBEHHBIN MyTareHe3 v MOJy4eHNe
IOJIATIONIOB. JIOCTHKEHHUS CENIEKIINU

coJiep>KaHue TEPMUHOB H
MOHSTUIN:UCKYCCTBEHHBINA OTOOD,
MacCOBBII 0TOOp, UHAUBUIYATbHBII
0oTOOP, IKCTEPhEp, OIM3KOPOJICTBEHHOE
CKpeIlMBaHUe, YACTas JINHUSA, TE€TEPO3HC,
HEPOACTBEHHOE CKPEIIMBaHNE,
VCKYCCTBEHHBIH MyTarcHes,
noyronipl. CpaBHUBATH (POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO H
WHIUBUTyaJIbHOTO), BUBI THOPUTU3AIINH
(6;TM3KOPOCTBEHHON U OTAAJICHHOM),
CHOCOOBI MOTYYEHUS! TTOJTUILIIOUIOB.
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pacTeHUl, )KUBOTHBIX U
MHKPOOPraHU3MOB.
Hemoncmpayuu:

Topmpemuwi: 1. B. MuuypuH,

I'. JI. Kapnieuenko, M. ®@. 11BaHOB.
Tabnuysl u cxemol: «OTHATCHHAS
rubpuuzanus», «PaboTel akageMuka
M. ®@. UBanoBay, «llomummongusy.
Obopyoosanue: MyIsKY TUIOJIOB U
KOPHEIUIOJ0B AUKUX POpM U
KYJbTYPHBIX COPTOB PAaCTEHUH.
Jlabopamopuvie u npakmuueckue
pabombul:

Okckypeust «OCHOBHBIE METOBI U
JIOCTUKEHUSI CEJNIEKIIUA PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO,
IJIEMEHHYIO depmy,
COPTOUCTIHITATENIbHBIA Y4aCTOK

WJIU TEIJIMYHOE X0351CTBO) 1

[TpuBOINTE PUMEPHI TOCTUKEHUM
CEJICKIUUPACTEHUMN U KUBOTHBIX

7.3

buorexuonorus
KaK OTpacib
MIPOU3BOJCTBA

buorexHonorus kak orpacib
MIPOU3BOACTBA. | €HHast MHKEHEPUSL.
Otanbl co3nanust pekomOunanTHou JITHK
Y TPAHCTE€HHBIX Oprannu3moB. Kinetounas
VH)XeHepus. KIeTOUHBIEKYIbTYpBI.
MUKpOKIIOHAIILHOEPA3MHOKEHUE
pacrenuid. Knonuposanue
BBICOKOIIPOAYKTHUBHBIX

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSTUI:OMOTEXHOJIOTUS, KJIETOUHAS
WHXEHEPUS], TEHHAIMHKEHEPUS,
KJIOHUPOBAHKE, TPAHCTC€HHbIE
opranu3Mmsbl, ' MO (renetnuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI).
XapakTepru30BaTh OMOTEXHOJIOTHIO KaK
OTpacIbIPOU3BOJICTBA, OCHOBHBIE

53



®enepanbHas padouas nporpamma | buonorus. 10—11 xnaccel (6a30BbIl ypOBEHD)

JOCTHIKCHHUS OMOTEXHOJIOTHH B 00JIaCTH
IMPOMBIIIJIICHHOCTH, CCIILCKOT'O XO3S1CTBa

CEIBbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKHEN ITUIECKHE TPOOIIEMBI.

I'MO — renetuyecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.
Hemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
ouoTexHoJoruny, «Kierounsie
KYJBTYPbI U KIOHUPOBAHUEY,
«KoHcTpyupoBaHueu MepeHoc reHoB,
XPOMOCOM)»

1 MEIULINHEI.
[TepeuncnsaTh U XapakTepU30BaTh
OCHOBHBIEMETOABLI U JTOCTHIKECHHUS
OMOWHKEHEPUH.

OO0cyX1aTh IKOJIOTUYECKUE U
ATUYECKHUE aCIEeKThl HEKOTOPHIX
HCCJIeJOBAaHHI B 00JIaCTH
OMOTEXHOJOTHH (KJIOHUPOBAHUS,
HMCKYCCTBEHHOTO OIUIOJIOTBOPEHUS,
HaIPaBJICHHOTO W3MEHCHUSATEHOMA 1
CO3/IaHUSI TPAHCTCHHBIX OPTraHU3MOB)

HTtoro gacoB nmo Teme 31
PesepBHoe Bpems 34
OBIIEE KOJIMYECTBO

YACOB IIO

I[TPOI'PAMME
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11 KIIACC

Haumenosanue

Ne KomnuecTBo OCHOBHEIE BUJIBI JIEATEIILHOCTHU
pa3/iesioB U TeEM [IporpammHoOe conepkanue

/o 4acoB 00yYaroIIMXCs

y4eOHOTro mpeaMeTa
Tema 1. DBOJTIOIIMOHHAA OMOJIOTUSA
1.1 | OBosroUsA U METOJIBI 1 [Ipennoceuikr BO3HUKHOBEHHUS PackpsiBaTh coziep:kaHue TEPMUHOB U

€€ U3y4yeHus

3BOJIFOIIMOHHOMN TEOPUU. DBOIIOLIMOHHAS
Teopust U e€ MecTo B Ononoruu. Brnusinue
3BOJIIOLIMOHHOMN TEOPUHU

Ha pa3BUTHE OMOJIOTUM U JPYTUXHAYK.
CBuaeTenbcTBa 3BOIOLHUN.
[TaneonTonornueckue:
MOCJIEI0BATEILHOCTD MOSIBJIICHUS BUJIOB B
MaJICOHTOJIOTMYECKOMIIETOIUCH,
nepexoaHbie (HOPMBI.
Buoreorpaguueckue: cXoICTBO U
paznmuuue gpayH upaop MaTEPUKOB U
OCTPOBOB.OMOPHOJIOTUUECKHE: CXOACTBA
U pa3uuus SMOPHUOHOB Pa3HbIX BUJIOB
MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKUE:
TOMOJIOTUYHBIC, AHATIOTUYHBIE,
pPyAMMEHTapHbIE OpTaHbl, aTABU3MBI.
MonekynsapHO-OMOXUMHUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJIECTBEHHOCTH U OCHOBHBIX

TIOHSATHI: BOJIFOIHS, TICPEXOTHBIE
dbopMbI, PUIOTEHETHYECKUE PSIJIbI,
BUJIBI-DHIEMUKH, BUBI-PEIIUKTHI,
3aKOH 3apO/IBIIIEBOrO CXOJ/ICTBA,
OMOTeHEeTUYECKUIM3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUYHBIC
OpraHbl, pyJIMMEHTAPHBIC OPTaHEI,
aTaBU3MBI.

[TepeunciisiTh OCHOBHBIE 3TAITBl PA3BUTHS
SBOJIIOLIMOHHOM TEOPHHU.
XapakTepu3oBaTh CBUJICTEIIbCTBA
HBOJIIOIUU: TTAJICOHTOJIOTHYECKUE,
ouoreorpaduyeckue,
AMOPHOJIOTHYECKHUE, CPABHUTEIIHHO-
AHATOMHUYECKHUE, MOJIEKYIISIPHO-
OMOXMMHYECKHE.

[IpuBOAUTE MPUMEPHI TIEPEXOTHBIX
dbopM oprann3MoB, (GHIOTCHETHYSCKUX
PSIOB.

[TpuBoAUTE GOPMYITHPOBKHU 3aKOHOB

55



®enepanbHas padouas nporpamma | buonorus. 10—11 xnaccel (6a30BbIl ypOBEHD)

MeTa00IMYECKUX MTyTeH Yy BCEX KUBBIX
OpTraHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunneit, X. b. Jlamapk,
Y. JapsuHn, B. O. KoBanesckuii,

K. M. bap, 3. I'ekkens, . Mroiep.
Tabnuywvl u cxemol. «PazButne
OpraHUYECKOro MUpa Ha 3eMJiey,
penbedHbIe TAOTUIBI «3apOAbIIITN
MO3BOHOYHBIX )KHBOTHBIX),
«ApPXEONTEPUKCY.

Obopydosanue: dbuoreorpadpuyeckas
KapTa Mupa; KosuieKius «Dopmbl
COXPAHHOCTH MUCKOMAEMbIX KUBOTHBIX U
pacTeHui»; BIaKHbBIE TIPETapaThl
«Pa3Butue HacekoMoroy, «Pa3Burtue
JISITYTIKA

OMOreHETHUYECKOTO U 3apOJbIIICBOTO
CX0ACTBa

1.2

Uctopus passutus
MPEICTABICHUMN
00 IBOTIOITUHU

OBomonronHas teopus Y. JlapBuna.
[IpeanochIKM BOSHUKHOBEHUS
napBUHU3MA. [[BHKyIIHE CHTIBI
3BOJIFOLIMU BUJOB 10 [{apBUHY
(M30BITOYHOE PA3MHOKEHUE

IPY OIPAHUYEHHOCTH PECYPCOB,
Heonpeaen€HHasi U3MEHYMBOCTD,
O6opb0a 3a CylecTBOBaHMUE,
€CTECTBEHHBIN 0TOOD).
CunTteTHueckas TeOpus HBOJIOLUU

PackpriBaTh conepxkanue TEpMHUHOB U
MOHSITUI:CUCTEMAaTHKa, €CTECTBCHHBIN
U UCKYCCTBEHHBIN 0TOOD.
XapaKkTepu30BaTh OCHOBHBIC
ABOJIIOLIMOHHBIC UCH, KOHLICIIIIUHN 1
TEOpUU; CPAaBHUBATH B3TJISIJIbIHA BUJ U
sposmtorvio K. Jlunnes, X.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTth BKJal JInHHES B pa3BUTHE
CUCTEMATHUKU U OOBSCHITH IPUHITUTIBI
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(CTD) u e€ OCHOBHBICTIOJIOKEHHUSI.
Jemoncmpavuu:

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

Tabnuyvl u cxemol: «llomynauuny,
«Kapra-cxema MapuipyTa myTemecTBus
Y. Mapsunay, «@opMbl 00pbObI

3a CyIlIECTBOBaHUEY», « ECTECTBEHHBIN
ot00p», «MHOroo0pasue copToB
pactenuity, «MHorooopasue mopoa
YKUBOTHBIX)»

OMHApHON HOMEHKJIATYPHI.
XapakTepu3oBaTh COACPKAHUE U
3HA4YEHUE HBOITIOLMOHHOW KOHIEIIIUN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COIIMAJIbHO-D)KOHOMUYECKHUE
MPEANOCHUIKM BOBHUKHOBEHUS
3BOJIFOLIUOHHOMN Teopuu Y. JlapBuHa.
PackpeiBaTh conep:kaHue 3BOTIOLMOHHON
teopun. /lapBuHa; cpaBHUBaThH
HEONPEIEIIEHHYIO U ONPEACTIEHHYIO
U3MEHYHUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CYILLECTBOBAHHUE.

OnuchIBaTh MOJOKEHUSI CHHTETUYECKOM
teopuu 3BooIU (CTD) u 0OBICHATH
e€ 3HaueHUE JIA0NOJIOTHH

1.3

Buna: kpurepun u
CTPYKTYypa.
[Monymanusakak kak
3JIEMEHTapHas
€IMHUIIA BUAA

Mukpossomronus. [Tomynsuus kak
€IVUHULIABUIA U IBOIIOLIHH.
Hemoncmpayuu:

Tabauywl u cxemor: «llomynsmumy,
«MyTanmoHHas U3MEHUYHUBOCThY.
ObopyoosaHue: MUKPOCKOTI,
MUKpornpenapar «J[po3oduna» (HopMma,
MyTaluu GOPMBIKPHLILEB U OKPACKU
Tena), mojaenb-anmnkanus «llepekpéct
XPOMOCOM).

PackpsiBaTh copepkaHue TEPMUHOB U
TTOHSATHI: MUKPOIBOJIIOIIHS, BH/I,
KPUTEPHUH BUA, apEat, TOIYJISIHS,
reHo(OoHI, MyTaIiK, KOMOMHAITNH
TE€HOB.

XapakTepru30BaTh BU KaK OCHOBHYIO
CHUCTEMATHYCCKYIO SUHUITY H
IIEJIOCTHYIO OMOJIOTHUECKYIO CHCTEMY.
Boeiienars kputepuu Buia
(Mopdonorudyeckuit,Pu3nOIOTUIECKHM,
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Jlabopamopusle u npakmuyeckue
pabomul:

JlabopaTtopHas pabota Ne 1. «CpaBHeHue
BUJIOB IO MOP(HOJIOTHIECKOMY
KPUTEPUIO»

OMOXUMUYCCKUI, TCHCTUYCCKUH,
AKOJIOTMYECKUH, TeorpauiecKuii) u
MPUMEHSTh KPUTEPHUH JIJIST ONTUCAHUS
KOHKPETHBIX BUJIOB.

XapaKkTepru30BaTh MOIMYJISITHIO KaK
CTPYKTYPHYIOCAHMHUITY BHJIA U
HBOJTIOIUH.

OnuceIBaTh TOMYJISINIO TI0 OCHOBHBIM
MOKa3aTelIsIM: COCTaB, CTPYKTypa

1.4 | JIBwKymiue CUibl JBrxymye cuitbl ((hakTophbl)3BOMIONMKA | PacKpbIBaTh ColepKaHUEe TEPMUHOB U
(271IeMeHTapHbIC BHUJIOB B NpUpoJie. MyTalmOHHbBIN MOHATUN: KOMOUHATUBHAS
(bakTOphI) HBOTIOITUU mpoiiecc U KOMOWHATUBHAS W3MEHYHUBOCTb, MyTaIlUU, MYTallMOHHBIH
U3MEHYHMBOCTH. [[OMyIAIIMOHHBIE BOJHBI | IPOLIECC, MOIYJIALMOHHBIE BOJIHBI,
u apeiid reHoB. M3omanus u murpamnus. | Apeid reHoB, 30ISILMSL, MUTPALlUH.
Jemoncmpavuu: XapakTepu30BaTh FJIEMEHTAPHBIC
Tabauywl u cxemvl: «JBUXyIINE CHUITBI (aKTOPBI IBOIOINN: MyTAITAOHHBIN
ABOJIIOIIAN mpoIiecc, KOMOMHATHBHAS
W3MEHYHMBOCTD, TTOMYJISIIMOHHBIC BOJIHBI,
Apeid TeHOB, U30JIAIUS, MUTPAIIHS.
Y cranaBnuBaTh MPUIMHHO-
CJICICTBCHHBIC CBSI3UMEKTY
MEXaHU3MOM U Pe3yJIbTaTOM JCHCTBUS
JBYDKYIIAX CHIT (3JIEMEHTapHBIX
(hakTOpOB) SBOJIIOIIMHU
1.5 | EctectBenHsbIit 0TOOD EcTecTBeHHbII 0TOOp — Hanpapisronuii | PackpsiBaTh coaep:xaHre TEPMUHOB U

U ero GopMbl

(haxTOp IBOJIIOIUH.
®opmbI €CTECTBEHHOTOOTOOPA.

MIOHSATHM: €CTECTBEHHBIN 0TOOp, O0phda
3a CyIIECTBOBAHHE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otbop», «bopbOa 3a cylecTBOBaHHUE)

OnuceIBaTh MEXaHU3M JIEHCTBUS
€CTECTBEHHOTO 0TOOpa. XapaKTepru30BaTh
(bOpMBI €CTECTBEHHOTO 0TOOpa
(ABMXKYIIMM, CTAOMIIM3UPYIOUTUH,
JAU3PYNTUBHBIN) U CPABHUBATH UX MEXKIY
co0oil.

XapaktepusoBath 00pb0Oy

3a CyILLIECTBOBAHUE U CPABHUBATh €€ BUIbI
(MexxXBUAOBasi, BHyTPUBHIOBas, OOprOa C
HEOIaronpusTHBIMU (PaKTOpaMu
BHEIIIHEHN cpenbl) PackpriBaTh

1.6

Pesynbrars
ABOJTFOITUH:
MPUCTIOCOOJIEHHOCTh
OpTaHU3MOB U
BUJI000pa30BaHNE

[Ipucnoco6IeHHOCTh OPraHu3MOB
KaK pe3yJbTaT 3Boouu. [Ipumepor
MPUCTIOCOOJICHUI Y OPTaHNU3MOB.
ApoMopd 036l U U0 AT TAIIHH.
Buau Bumoobpa3oBaHue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: Teorpaduaeckoe,
IKOJIOTHYECKOE.

Hemoncmpayuu:

Tabauywl u cxemvl:
«IIprcrmocoOIeHHOCTh OPTAHN3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE,
«DKOIIOTUYECKOE BHI000Pa30BAHUE).
Obopyoosanue:

KoJuteKIus «IIpruMephI 3aUTHBIX
MPUCTIOCOOICHUN Y )KUBOTHBIXY,

coJiep>KaHrEe TEPMUHOB U
MOHSATUH: IPUCTIOCOOICHHOCTb,
MTOKPOBUTEJILCTBEHHAS U
MpeocTeperarIas okpacka,
MacCKHpOBKa, BU000pa30BaHUE.
OnuceIBaTh MEXaHU3M BO3HUKHOBCHHUS
MIPUCIIOCOOJICHUI Y OPraHU3MOB.
BBIABIATH 110 M300paKeHUSIM, Ha KUBBIX
1 (PMKCUPOBAHHBIX MpernapaTax MpUuMepbl
MIPUCTIOCOOJICHHOCTH PACTCHUM U
YKUBOTHBIX K YCIIOBHSIMCPEIbl OOUTAHUS,
JI0Ka3bIBaTh OTHOCHUTEIILHYIO
11€JI€CO00Pa3HOCTh MPUCIIOCOOTICHUA.
XapakTepu3oBaTh CIIOCOOBI 1 MEXaHU3MBbI
BHUJ1I000pa30BaHMs; OMUCHIBATH U
CpaBHHUBAaTh OCHOBHEIC
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KOJUTIEKITHSI HACEKOMBIX C Pa3TNIHBIMH
TUIIAMU OKPACKU; Ha0Op IJI0/I0BU
CEMSTH.

Jlabopamopnvie u npakmuueckue
pabomul:

JlabopatopHas pabora Ne 2. «Onucanue
PUCTIOCOOJICHHOCTH OpraHU3Ma U ee
OTHOCHUTEJILHOTO XapaKTepa

(OpMBI KOJIOTHIECKOTO U
reorpaduueckoroBu000pa3oBaHus

1.7

Hanpasnenus u nytu
MaKpO3BOJIIOLIUU

MaxkposBoJronus.

®opmbI FBOJIOIUY: (prieTHYECKas,
JTMBEPIreHTHAs, KOHBEPTeHTHAs,
napauiensHas. HeoOpatumocTsb
spoJironnd. [Ipoucxoxaenue

OT HECTICIMATIN3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyromas crnenuain3anms.
AnanTyuBHas paavanus.
Jemoncmpavyuu:

Ilopmpemuwi: A. H. CeBeprioB.
Tabauywl u cxemovl: «KApomMopdo3bD»,
«Mnunoananranumny, «O01mas
JEreHepaLus.

Obopyodosanue: moneib « OCHOBHBIC
HaIPaBJICHUS DBOJIIOINIY; 00bEMHAS
Mozeinb «CTpoeHHe roJIOBHOTO MO3ra
TT03BOHOYHBIX)

PackpriBaTh copepkaHrie TEPMUHOB H
MOHSATHI:MaKpOIBOIIOIMS, GUITOTEHES,
OMOJIOrMYECKU TPOrpecc U perpecc,
apomopdo3, uanoaganTanus,oonas
JiereHepanys, aJanTuBHas pagualius.
XapakTepu3oBaTh (HOPMBbI BOJIIOIUH.
BrisaBisats apoMmopdo3sl 1
UMO0A Il Talliy YPACTeHUN U
KUBOTHBIX.

CpaBHUBaTh OMOJIOTMYECKUM MPOTPecC
U OMOJIOTHYECKHM perpecc, apomopdos,
UIM0aJanTaIui0 U OOITYIO
JEreHePaLnIo.

BBISBISTE B3aUMOCBSI3U MEXITY Ty TSIMU
Y HaIIPABJICHUSIMU IBOJTIOITUU

Yy PaCTEHUH U )KUBOTHBIX

HToro yacos 1o Teme
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Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3eMJie

2.1

Uctopus xu3uu

Ha 3eMJIE U METObI
€€ U3y4eHUsl.
['unioressr
MPOUCXOKICHUS
YKA3HU Ha 3eMJie

2

JloHay4HBIE NPEICTABICHUS

0 3apOXKJIeHUM KU3HU. HayuHbie
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emuie: a0MOTeHe3 UTAaHCIIEPMHUSL.
XuMu4deckast dDBOIIONNA. AOMOTreHHBIN
CHUHTE3 OpPraHUYECKUX BEIIECTB
WU3HEOPTaHUYECKUX.
DKCIEPUMEHTAIBHOE OATBEPKICHUE
XUMHYECKOU IBOJIOLIUH.

HauanbHble 3Tanbl 0M0JI0rHYecKon
spomtonuu. ['unoresa PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHUE MPOTOKJIETKH.
ITepBbie KIETKHU U UX SBOJIOLIUS.
dopMUpOBaHNE OCHOBHBIX TPYIIII
KUBBIX OPTaHU3MOB.
Jemoncmpavuu:

Ilopmpemui:

®. Penn, JI. ITactep, C. Munnep,

A. W. Onapumn, I'. FOpwu.

Tabnuywvl u cxemol: «BO3HUKHOBEHHUE
CoaHEYHOM CHCTEMBIDY,

«Pa3BuTHE OPraHNYECKOrO0 MUPAY,
«PacturennHas kinetkay», « KuBotHas
KJieTkay, «[I[pokapuoruueckas
KJIETKA»

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSATUN: KpEallMOHNU3M, A0UOTECHE3,
BUTAJIN3M, MTAHCIEPMUSI, OMOTI033,
KoarepBaThl, MPOOUOHTHI, CHMOHOTECHE3.
XapakTepu3oBaTh METObl U3yUCHUS
UCTOPUYECKOTO MPOILIOT0 3€MIIH.
[IepeuncnaTb OCHOBHBIE 3TAIbI
XUMHUYECKON HOMOJIOTHYECKOM
ABOJIIOLINU.

N3narats coneprkaHue rUrnoTe3 U TEOpuit
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(KpealinoHu3Ma, CaMOIIPOU3BOJILHOTO
3apOXKACHHS (CTIOHTAHHOTO),
nancnepmuu, runote3sl PHK-mupa).
OnuceiBaTh skciepumenTsl C. Musnepa
u . FOpu 1o nosiy4eHuto OpraHu4ecKux
BEILIECTB U3 HEOPTraHUYECKUX MyTEM
a0MOTEHHOTO CUHTE3a
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2.2

OCHOBHBIE dTaIIbI
SBOJIIOLUA
OpPTraHUYECKOTO MHUPA
Ha 3emJie, pa3BUTHE
KU3HH T10 DpaM |
nepuoiaM

PazBuTHe xn3HU Ha 3eMIIe 110 3paM U
nepuoaam. Karapxei. Apxernckas

Y NpoTepo3oiickas 3pbl. [1aneozorickas
3pa u e€ nepuoibl: KEMOPUNCKUH,
OPAOBUKCKHUH, CUITYPUHCKHH,
JNEBOHCKUI, KAMEHHOYTOJIbHBIMN,
MIEPMCKU .

Me3so30iickas 3pa U €€ NepUObI:
TPUACOBBIN, FOPCKUM, MEJIOBOM.
Kaiino3zolickas spa u €€ nepuobl:
MMajJe€0r€HOBBIN, HEOTCHOBBIH,
AHTPOIOTECHOBBIM.

XapakTepucTUKa KJIuMaTta u
re€0JIOTMYECKUX Mpo1eccoB. OCHOBHBIE
ATanbl 3BOJIIOLNU PACTUTEIIBHOTO U
KUBOTHOTO MUpa. ApoMopdh 036l

y pacTeHUH U )KUBOTHBIX. [losiBiEHNE,
pacuBET ¥ BBIMUPAHUE IPYII KUBBIX
OPTraHU3MOB.

Jemoncmpavuu:

Tabnuywvl u cxemol.: «PazButue
OPTaHUYECKOTO MUPay,
TCOXPOHOJIOTHYECKAs TaOIHIIa;
KoJUTeKIUs «POpmMbl COXpaHHOCTHU
MCKOMAEMBbIX JKUBOTHBIX U PACTECHUI.
Jlabopamopnwie u npakmuyeckue
pabomur:

PackpriBath conep:kanue TEPMUHOB U
MOHSATHIA: 30H, 3pa, NEPUO,
apoMopd03bl, UIN0ATATTAIIAH.

3HaTh NOCIEA0BATEIILHOCTD SOHOB:
KaTapxeu, apxeu, IpoTEPO30H,
daHepo30ii; 3p: apxenckas,
IIPOTEPO30UCKas, ITAJICO30UCKas,
Me30301CKasl, KAMHO30MCKasl; IEPUOAOB:
KeMOPUICKHI, OPIOBUKCKUM,
CUIIYPUUCKHMN, IEBOHCKHUH,
KAMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIHN, FOPCKUI, METIOBOM,
I1aJIEOT€HOBBIN U HEOI'€HOBBIN,
AHTPONOT€HOBBIN.

XapakTepu3oBaTh OCHOBHBIE COOBITUS
B Pa3BUTUHU OPraHUYECKOr0 MUpa

110 3paM U NEPUOJaM I'e0JIOTUYECKOU
VCTOPHUH; ITAIbl PA3BUTHS
PaCTUTEIBHOTO U KUBOTHOTO MUPA.
Breinenuts rmaBHbie apoMopdo3b
pPACTEHUH U )KUBOTHBIX.

CpaBHuBaTh MeXay COOOM
IIPEACTABUTENIEN CUCTEMATHUECKUX
TPYII OPTaHU3MOB, BBISIBIIATH YE€PThI
YCIIOKHEHUS U PUCIIOCOOJIEHHOCTH
K YCJIOBUSM >KU3HU
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[Ipaktuueckas padora Ne 1. «3yuenue
HCKOIIA€MbIX OCTAaTKOB PacTeHU U
KUBOTHBIX B KOJUICKLIUSAX).

DKCKypcHs « IBOJIOLMS OPTaHUYECKOTO
Mupa Ha 3emJiie» (B €CTeCTBEHHO-
Hay4HbII WIMKPAeBEAUECKUN My3€eil)

2.3 | CoBpemeHHas Cucrema OpraHM4eCcKOro MMpa Kak PackpbiBaTh copiep:kanrue TEPMUHOB U
cucrtema oTpaxxeHue HBOIOIMU. OCHOBHbBIE MOHSATHI:CUCTEMATHKA, UCKYCCTBEHHAsI U
OpraHUYeCcKOTO MUpPa CHUCTEMaTHYECKUE TPYIIBI OPTAaHU3MOB. | €CTECTBEHHAs! KiaccuduKaiys, OnHapHas

Jemoncmpayuu: HOMEHKJIATypa, IPUHIIMIT
Tabauywl u cxemwvr: «CoBpeMeHHas UEPAPXUYHOCTH.
CUCTEMa OPTraHUYECKOTO MUPA» XapakTepu3oBaTh COBPEMEHHYIO
CHUCTEMY OPTaHUYECKOr0 MUpPa
2.4 | DBodIONMA YEIOBEKa DBOJIIOIUA YeTI0OBeKa. AHTPOIOIOTHS PackpoiBaTh copiepkanrue TEPMUHOB U

(anTpOmnoreHes)

KaK Hayka. Pa3BuTue npeacraBiieHui o
IIPOUCXOKIECHNUN YeJoBeKa. MeTonbl
U3y4eHHs aHTpororenesa. CxoacTea u
pas3IM4Ks YEJIOBEKA U KUBOTHBIX.

CucremaTnueckoe MoJIOKEHHE YSJIOBEKa.

Jemoncmpauuu:

llopmpemuwi: Y. JlapBuH.
Tabauyvt u cxemvi: «CpaBHEHUE
QHATOMHUYECKUX YEPT CTPOCHUS
YeJI0BEKa M YeIIOBEKOOOPa3HBIX
00€3bsIHY.

Obopyodosanue: CIENKA WU
M300paKeHUsI KAMEHHBIX OPYIAii

MOHSTUN:aHTPOIIOJIOTHSI, aHTPOIIOTEHE3,
yesnoBek pazymHbiii(Homo sapiens),
NPSIMOXO0KJICHUE, BTOPAsi CUTHAJIbHAS
cUcCTEMA.

[TepeuncnsaTh 3a1a4u AaHTPOMIOJIOTHH,
ATaIBICTAHOBIICHUS U Pa3BUTHS
NPEACTaBICHUN O TPOUCXOKIECHUU
YEJIOBEKA.

N3marate OCHOBHBIE TTOJIOKEHUS
teopun Y. JlapBrHa, KpUTUYECKHU
OIIEHMBATh HEHAYYHYIOUH(POPMAITHIO
0 IPOUCXOXKAEHUU YEJIOBEKA.

3HaTh CUCTEMATUYECKOE MOJI0KECHUE
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TIEpPBOOBITHOTO YENIOBEKA: KAMHH-
qorepsl, pyouna, ckpebia

Busa Homo sapiens, nepeducinsite ero
MOp(OJIOro-aHATOMUYECKHE MPU3HAKU
pa3HOro ypoBHS (THI, KJIAcc, OTPSIA

u ap.).

YcraHaBauBaTh YEPTHI CXOJICTBA U
paznuuuiiuenoBeKka U )KUBOTHBIX.
OOBICHATH U OLICHUBATh 3HAYCHUE
Hay4HBIX 3HAHUW O IPOUCXOKICHUU
YyeJI0BeKa I IOHUMaHUs MECTa U pOJIU
YeJI0BEKa B IPUPOE

2.5

JIBMKyIye CHIIbI

(dakTopsr)
aHTPOIIOTeHE3a

JIBrkyiine cuiibl ((hakTopsbl)
anTponorene3a. Hacnencrsennas
M3MEHYUBOCTh U €CTECTBEHHBINA OTOOP.
OO11ecTBEHHBIN 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUHN TPYAA,
MBIIICHUE, PEUb.

Jemoncmpavuu:

Tabauyst u cxemvi: «CpaBHEHUE
aHATOMUYECKHUX YEePT CTPOCHUS YeJIOBEKa
1 9eJIOBEKOOOPA3HBIX 00C3bsIHY,
«OCHOBHBIE M€CTa MAJICOHTOJIOTUUECKUX
Hax0JI0K MPEIKOBCOBPEMEHHOTO
YEJIOBEKAY.

O0opyIoBaHKE: MYJISIKA
«IIpoucxoxaeHune yeaoBeka
(Ma7IeOHTONOTUYECKUE HAXOIKH )»

PackppiBaTh copepkaHrie TEPMUHOB H
HNOHATHI: (PaKTOPBI AaHTPONOrEHE3A,
IPYIIIOBOE COTPYIHUYECTBO, PEYb,
OpyAWiTHAS TESTEIBHOCTD,
OJIMMOPHU3M.

XapakTepu30BaTh JBIKYIIHE CHIIbI
(pakTopsl) aHTpOMIOTEHE3A!
OMOJIOTUYECKHUE U COI[UAILHEIC,
CpaBHMBATh UX MEXKITY COOOM
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2.6 | OcHOBHBIE CTAIUU OCHOBHBIE CTa/IUH U BETBH 3BOJIOLINH PackpbIBaTh cofep:kaHue TEPMUHOB U
ABOJIIOLIMY YEJIOBEKa YeJI0BEKA: aBCTPAJIONUTEKH, UenoBek MOHSATHI: aBCTPAJIONUTEK, YETOBEK

yMedbid, YenoBek MpsaMOXO TSI, YMEJIbIA, YETTOBEK MPSIMOXOISIINN,
UYenoBek HeaHAEpTAIbCKUM, UenoBek HeaHJiepTajel, KpOMaHbOHEII,
pPa3yMHBII COBPEMEHHOIO THIIA. HEOJINTUYECKAS] PEBOITIOLUSA,
Haxonku uckonaeMbIX OCTaHKOB, NEPBOOBITHOE UCKYCCTBO.
BpEMs CyIIECTBOBaHUs, 00J1acTh XapakTepu3oBaTh U CPABHUBATH MEKIY
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO c000i1 OCHOBHBIE CTAJIUU IBOJIIOIUN
Mo3ra, 00pa3 >KU3HH, OPYAUSL. YEJIOBEKA: XPOHOJOTUYECKHUM BO3paCT,
Hemoncmpayuu: apeaj pacpoCTpaHeHus1, 00bEM
Tabauywl u cxemwvr: «OCHOBHBIE MECTA TOJIOBHOTO MO3ra, 00pa3 )KM3HU U
NAJIEOHTOJIOTMYECKUX HAXOA0K IPEKOB | OpyAus TpyAa
COBPEMEHHOTO YEJIOBEKAY,
«JIpeBHenmue oan», «IpeBHue
mroau», «llepBpie COBPEMEHHBIE JIFOIN.
O0opynoBaHue: MyJISIKU
«IIpoucxoxaenue yenoBeka» (OrOCTHI
aBCTpaJIONUTEKA, MUTEKAaHTPOIA,
HeaHJepTalbla, KPOMaHbOHIIA); CJICTKH
WM W300pakeHUsT KAMEHHBIX 0Py
NepBOOBITHOrO YEIOBEKA: KAMHU-
qorrmepsl, pyousna, ckpebdiia

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHBIE PackpriBath conep:kanue TEPMUHOB U

Y IPUPOJIHBIE
aJlanTanyy 4eJI0BEKa

OOJIBIINE pachl: EBPONIEOUTHAS
(eBpasuiickasi), HETpo-aBCTPaAIOUIHAS
(9KBaTOpHANIbHAS ), MOHTOJIOUTHAS
(a3uaTrcko-aMepuKaHCKasl).

MTOHATHUM:PAChI, pACOTEHES, COLMAI-
JTapBUHU3M, PACU3M, METHCAIIUA.
XapakTepu30oBaTh U CPABHUBATH
MIPEICTABUTEIIENYETIOBEYECKUX PacC,
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YepThl pucriocoOIEHHOCTH
MPEJICTABUTEIIEN YETOBEUECKUXPAC

K YCJIOBUSIM CYIIECTBOBaHMS. EqUHCTBO
yenoBedyeckux pac. Kpuruka
COLIMAJIbHOTO JApBUHHU3MA U pacu3Ma.
Hemoncmpayuu:

Tabauyst u cxemovi: «HYemoBeueckue
pacen»

PACKpBIBATh IPUYMHBI U MEXAHU3MBbI
pacoreHesa, nepeurcisiTb U IPUBOJIUTH
MIPUMEPBI TPUCITIOCOOJIEHHOCTH YEJIOBEKa
K YCIJIOBHUSIM CPEbl, MPUMEPHI
MIPUCIIOCOOUTENHLHOTO3HAYEHUS PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AMHCTBO Buaa Homo
sapiens, HAy4YHYIO HECOCTOSATEIbHOCTh
PACOBBIX TEOPUH,UJICH COLIMATIBHOTO
JApBUHU3MA U pacu3Ma

HToro yacos 1mo TemMe

9

Tema 3. Opranu3msl H OKpPY Karomias cpeaa

3.1 | Oxomorus Kak HayKa 1 DKOoJIOrus Kak HayKa. 3alauuy pa3fensl | PackpbiBaTh cojiepKaHue TEPMUHOB U
9KOJIOTUH. MOHSTHI: YKOJIOTHS, OJIEBbIE
MeTobl 5KOJOTHYECKUX UCCIIEIOBAHUN. | HAOIIOACHUS, SKCIICPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33PEHUE MOHHUTOPHUHI OKpPY>KarOLIEN Cpe.ibl,
COBPEMEHHOTO YEeJIOBEKA. MOJIEJIMPOBAHUE, IKOJIOTHUECKOE
Hemoncmpayuu: MHUPOBO33pEHUE.
Ilopmpempsi: A. I'ymO0nbIT, [TepeuncnsaTh 3a1a4n 3KOIOTHH, €€
K. @. Pynbe, O. I'exkelns. pas3zensl UCBSI3U C APYTMMHU HayKaMU.
Tabauywl u cxemwi: xapta «lIpuponnpie | XapakTepu30BaTh METObI
30HBI 3eMJIN» AKOJIOTUYECKUX MCCIIEeIOBAHUI

3.2 | Cpenpl obuTanus u 1 Cpenpl oOuTaHusT OPraHU3MOB: BOJHASA, | PackpbIBaTh co/iep)KaHUE TEPMUHOB

IKOJIOTHYECKHE
dakTopsl

HA3eMHO-BO3IyIlIHAsl, [IOYBEHHAs,
BHYTPH-OPTraHU3MEHHASI.
DKoJIOTUYECKHE (PaKTOPBHI.
Krnaccugukanus 3K010ru4ecKux

U TIOHSITHI:Cpe/ia OOUTaHwUs,
IKOJIOTHYECKUE (DAKTOPHI,
OMOJIOTMYECKUN ONITUMYM,
OTPAaHUYMBAIOIIUNA (TUMUTHUPYIOIIIUMN )
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(dhakTOpOB: abMOTUUECKHE, ONOTUICCKHE
Y aHTPOIIOTCHHBIC.

JleficTBUE HKOIOTHYECKUX (PaKTOPOB

Ha OpraHU3MBbI.

Jemoncmpayuu:

Tabauyst u cxemsi: «CpenploOUTaHUS
OpraHU3MOB»

dakTop.

XapakTepu30oBaTh YCIOBHS CPeEJl
0oOWUTaHHs OPraHU3MOB;
KJIaCCU(PHUIIMPOBATh U XapaKTEPU30BaTh
AKOJIOrHUYecKre (PakTopbl: aDUOTHUECKHE,
OMOTHYECKHE U AHTPOIIOTCHHBIE.
OnuceIBaTh AEMCTBUE IKOJIOTMUYECKUX
(aKkTOpOBHA OPTaHU3MBI.
XapaxkTepu3oBaTb 0COOEHHOCTH CTPOCHHUS
Y )KU3HEJEATEIbHOCTH PACTEHUN U
YKUBOTHBIXPA3HBIX Cpej] OOMTaHUs
PackpsIBaTh cofiepkaHue TEPMUHOB U

3.3

AOUOTHYECKHE
(dakTopbl

AbGuoTtnueckue (GakTophl: CBET,
TeMIlepaTypa, BIaKHOCTb.
®doronepuonusm.lIpucnocodnenus
OpTaHU3MOB K JICUCTBHIO a0OMOTHYECKHIX
dakTopoB. buosornueckuepuTMel.
Hemoncmpavuu:

Tabauywl u cxemol: «DOTONIEPUOAUIMY.
Jlabopamopnvie u npakmuueckue
pabomul:

JlaGoparopHas padota Ne 3.
«Mopdonorudaeckue 0COOEHHOCTH
pPacTeHMI U3 Pa3HBIXMECT OOUTAHUS.
JlabopaTtopHas pabota Ne 4. «Bnusiaue
CBETa Ha POCT U PA3BUTHUE YEPEHKOB
KOJIeyCca»

NOHATHI: abHMOTHYECKUE (PAKTOPHI,
dboToneprou3M, OMOJIOTUIECKUE
PUTMBI.

AHaIM3UPOBATh JEHCTBUE CBETA,
TEMIIepaTyphbl, BIAKHOCTH HA OPraHU3MBbI
Y TIPUBOJIUTH MIPUMEPHI
IPUCIOCOOJIEHHOCTH OPTraHU3MOB.
[IpoBoauTh OuosorHueckre HabII0ICHUS
1 0OPMIISITH PE3YJILTATHI IPOBEIEHHBIX
HaOJIIOIEHUI
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3.4 | buotnueckue buotnueckue paxtopsl. Bus PackpeiBath conepkanue TEPMUHOB
(dakTopsI OMOTUYECKHUX B3aUMOJICUCTBUI: U TIOHSTHI:0M0THYECKHE PaKTOPHI,
KOHKYPEHIIUA, XUITHUYECTBO, CUMOMO3 M | XUIIITHUYECTBO, TAPA3UTHU3M,
ero opmsl. [lapazutusm, koonepanus, | KOHKYpEHIUs, MyTyajlu3M, CHMOUO3,
MyTyaJn3M, KOMMEHCAIIA3M KOMMEHCAJIN3M, HaXJICOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUYECTRO). KBapTUPAHCTBO,AMEHCAIIN3M,
AMeHcanu3M, HEUTPAIU3M. HEUTpaIU3M.
3HayeHue OMOTUYECKUX B3aUMOJICHCTBUH | XapaKTepHu30BaTh OMOTHUYCCKUE
JUISl CYIIECTBOBAHMS OPTaHU3MOB B (bakTOphl U BUJILIB3AMMOOTHOIIICHUN
MPUPOJHBIX COOOIIECTBAX. MEXKy OpraHU3MaMu; IIPUBOJUTH
Hemoncmpayuu: IIPUMEPBI B3aUMHOMN
Tabauysl u cxemol: «[luiesbie nenu» IPUCIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHHBaTh MEX1y COOOH BUIBI
OMOTHYECKNXB3aUMOIEUCTBUI
OpPraHU3MOB
3.5 | Dxonornyeckue DKOJIOTHYECKHUE XapaKTEPUCTUKH PackpeiBath conep:xanue TEPMUHOB U
XapaKTEPUCTUKU nonyJauu. OCHOBHBIETIOKA3ATENN NOHATHN: TIOMYJISALIMS, YACICHHOCTb,

BHJa U MOIYJIALINA

NONYJIALUU: YUCIEHHOCTD, IJIOTHOCTb,
POXKJ1aEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. J[nHamMuka 4ucaIeHHOCTH
MOMYJISIUU U €€ PETYJIISALIUS.
Jemoncmpavuu:

Tabauyvt u cxemwi: «llomynsiumy,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
NOMYJISUUN UHDY30pUU-TY(PETbKIY.
Jlabopamopnwie u npakmuueckue
paoomel:

IUIOTHOCTB, POKIAEMOCTh, CMEPTHOCTb,
OPUPOCT, MUTPpALUs, AUHAMUKA
YUCJIEHHOCTHU MOMYJISLUH.
XapakTepu30oBaTh OCHOBHBIE MOKAa3aTEIH
U DKOJIOTHYECKYIO CTPYKTYPY
HOMYJISIIMK; OMUCHIBATH MEXaHU3MBI
peryJsiiuy YUCICHHOCTH NOMYJISUN
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[Tpaktrueckas padora Ne 2. «Ilomcuér
IJIOTHOCTH MOMYJISILIUI pa3HbIX BUIOB
pacTeHui»

HToro yacoB 1o TemMe

5

Tema 4. Coo01iecTBa M YKOJIOTHUYECKHE CHCTEMBI

4.1 | CoobuiecTBa 1 Co00111eCTBO OpraHu3MOB — OMOIICHO3. PackpeiBath conepkaHue TEPMUHOB U
OPraHUu3MOB CTpyKTypbl OMOLIEHO3a: BUI0Bas, HNOHATUN:OMOLIEHO3, IKOCUCTEMA,
MPOCTPAHCTBEHHAs, TpoPpuUecKast OMOTEOLICHO3, BUJIbI-TOMUHAHTHI,
(mumieBast). Buabl-moMUHAHTBI. JKOJIOTUYECKas HULIA.
CBsi3u B OHOLIEHO3E. XapakTepu3oBaTh OMOIEHO3
Jlemoncmpayuu: (coo011ecTBO), €ro BUAOBYIO,
Tabauywl u cxemol: «lluieBbie enN, IPOCTPAHCTBEHHYIO U TPOPHUUECKYIO
«buo1I€H03: COCTaB U CTPYKTypay. CTPYKTYpHI.
Obopyodosanue: MOICIb-aNTUTUKALINS OOBACHATH POJIb KOMIIOHEHTOB
«Tunruneie OMOLIEHO3b1Y; repoapuii OMoLIeHO03a B MOIEP)KaHUU €r0
«PacTuTenbHbie COOOUIECTBAY; CTPYKTYpPHI U CYIIECTBOBAHUS
KoJuIeKus «bruoneHos3» Ha OIpeeIEHHON TEPPUTOPUH.
OOBIACHATH OMOJIOTUYECKHUIN CMBICT
SAPYCHOCTH MJIUCTOBON MO3aUKH.
CpaBHUBaTh KOMIIOHEHTHI OMOLIEHO30B,
UX BUJIOBYIO, TPOCTPAHCTBEHHYIO U
TPODUUIECKYIOCTPYKTYPHBI, CBSI3U MEKITY
OpraHu3Mamu
4.2 | DKocucTeMbl U 2 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI). | PackphiBaTh coaep:kaHne TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBaHMS

IToHsTHE 00 DKOCHUCTEME U
OHOTEOIIEHO3E.
OYHKITMOHATHHBIE KOMITOHEHTHI

ITOHATHH: DKOCUCTEMA, OMOT€OIIEHO3,
POYIICHTHI, KOHCYMEHTHI, PEAYIIEHTHI,
Tpoudeckue ypoBHH, MUIIECBAsT
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HKOCUCTEMBI: POAYLIEHTHI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBoport BeliecTs 1 MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (muieBpie) ypoOBHU
AKOCHUCTEMBI. [IuIeBbIe enu U CeTH.
OCHOBHBIE MOKA3aTEHN SKOCUCTEMBI:
Ouomacca, mpoayKIUsl. DKOJIOTUYECKUE
MAPaMUIBL; IPOAYKIINH, YUCICHHOCTH,
6uomaccol. CBOWMCTBA SKOCUCTEM:
YCTOWYUBOCTD, CAMOPETYJISALINS,
pa3BUTHE.

Cykueccusl.

Jemoncmpavyuu:

Ilopmpemuwi: A. [Ix. Tencnu,

B. H. Cykaués.

Tabauywl u cxemol: «IIpupoausie
coobmecTBay, «Llenu muTaHus,
«IKOJIOTHYECKAasl TUPAMUIIA»

LEMb U CETh, IKOJIOTUUECKUE
nupamMubl, OMoMacca, mpoayKIus,
CYKIIECCHSI.

XapakTepu30BaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOTIOIIEP>KAHUIO, OTHOCUTEIIHHO
3aMKHYTBIH KPYTOBOPOT BEIIECTB,
HEOOXOJMMOCTb IMOTOKA SHEPTHUN).
CpaBHHBAThH TACTOWIIHBIE U ICTPUTHBIC
MUIIEBbIC 1IETH, TPOPUUECKUE YPOBHU
9KOCHCTEMBI.

Paznuuate nupamMubl MpOTyKIIUH,
TUPaMUIbl YUCIICHHOCTH W TTUPAMHUIBI
OMoMacchl.

CoCTaBIATh LETH U CETH TTUTAHUS.
[IepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOWYHUBOCTD, CAMOPETYJISIIHS,
pa3BUTHE (CYKIIECCHSA).

OnuchIBaTh MEXaHU3M TOICPKAHUS
paBHOBECHS B SKOCHCTEMaX.
XapakTepu3oBaTh CYKIIECCHH, BBISIBIISITh
MPUYUHBI U O0ITHE 3aKOHOMEPHOCTH
CMEHBI 9KOCHCTEM

4.3

[Ipuponsie
3KOCUCTEMBI

[IpupoHBIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKOCuCTEMa XBOMHOTO WJIH
IMPOKOJUCTBEHHOTO JIeca.

PackpsIBaTh copep:kaHue TEPMUHOB U
HIOHSITHI: BOAHBIE YKOCHCTEMBI,
OMOTreo1eHO3bl, (PUTOIIAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.
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Jemoncmpavyuu:

Tabnuywvl u cxemol.: «IKOCUCTEMA
IIUPOKOJIMCTBEHHOTO JIECAY,
«DKocucTeMa XBOMHOrO jieca,
«buonenos Bogoémay.

Obopyoosanue: Tepdapun U KOJUICKITUU
pPacTEHUI U )KUBOTHBIX,
MPUHAJJICKAIIUX K Pa3HbIM
HKOJIOTMYECKUM TpynrnaM OJHOTO BUJa

[TpuBOANTH MPUMEPHI MPUPOTHBIX
HKOCHCTEM CBOEH MECTHOCTH.
CpaBHHBaTh HA3EMHBIC U BOJIHBIC
AKOCHCTEMBI; OPTaHU3MBbI, 00pa3yroIre
pasHble Tpo(puUecKrue YpoBHU

4.4 | AHTpOIIOTCHHBIC AHTPOTNIOT€HHBIE YKOCUCTEMBL. PackpbiBaTh copiep:kanrue TEPMUHOB U
HKOCHUCTEMBI ATPOIKOCHCTEMEI. MOHATUN: aHTPOTIOTEHHAs SKOCHUCTEMA,
Ypboskocucremsl. buonornueckoe u arposkocucrema, ypOo3Kocucrema,
X03IMCTBEHHOE 3HAUCHHUE O6uopazHoobpasue.
arpo3KOCUCTEM U YpOOIKOCHUCTEM. XapakTepru30oBaTh arpo3KOCUCTEMBI U
buopasnooOpasue kak ¢hakTop ypOOIKOCHCTEMBI, 0COOEHHOCTH UX
yCTOMUYMBOCTHU SKOcUcTeM. COXpaHEHHE | CYIIECTBOBAHUS.
OMOJIOTMYECKOTO pazHoo0pasusl [IpuBOANTH MpUMEPHI AHTPONOT€HHBIX
Ha 3emiie. HKOCUCTEM CBOEH MECTHOCTH, OITUCHIBATH
Hemoncmpayuu: UX BUJIOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemovl. «ATPOLICHO3Y. CpaBHUBATB COCTaB U CTPYKTYPY
Obopyoosanue: xomnekuus «Bpenurenn | IPUPOIHBIX SIKOCUCTEM M
BAKHEHNIINX CEJIbCKOXO3AMCTBEHHBIX arpo’KOCHUCTEM, arpOIKOCUCTEM U
KYJIBTYP» ypOo3KocucTeM
4.5 | buocdepa — Vuenue B. . Bepuazackoro o 6uocdepe. | PackpeiBaTh conep:kaHre TEPMUHOB U
rio0anbHas ['panuLibl, cocTaB U CTPYKTypa HOHATHI: Ouocepa, )KUBOE BELIECTBO,

YKOCHUCTEMA 3EMIIU

ouocdepsl. )KruBoe BEIeCTBO U €T
¢ynkun. Ocobennoctu 6uochepsl Kak

JTMHAMHAYECKOE PAaBHOBECHE.
OuenuBath Briaa B. . BepHanackoro
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IJ1I00aIbHON SKOCUCTEMBI.
JlnHamMu4yeckoe paBHOBECHE U 0OpaTHas
CBsI3b B OMocdepe.

Jemoncmpayuu:

Ilopmpemuwi: B. 1. BepHanckui.
Tabauyst u cxemsi: «O0IIAs CTPYKTYpa
ounocdepnr», «PacrpocTpaHeHHe KU3HHA
B Onocdepe», «O30HOBBIN SKpaH
ounocdepb»

B CO37IaHUE yueHus o Ouocdepe.
XapakTepu3oBaTh cocTaB Ouochepsi,
(YHKITIH KUBOTO BeliecTBa 6rnochepsl
U OTIpeIeIIITh (Ha KapTe) 00J1acTh €ro
HanOOJIBIIEr0 PACIIPOCTPAHECHHUS.
[TpuBOIUTE IPUMEPHI TIPOSBIICHHS
(byHKIUN )KUBOTO BELIECTBAa OMOChEPHI,
OMOTEOXUMHYECKOU JeATSTLHOCTH
YeJIOBEKa.

[lepeuncnsatb ocobeHHOCTH OHOC(epbl
KaK TJI00aJIbHOM SKOCUCTEMBI 3eMITU

4.6 | 3aKOHOMEpPHOCTH KpyroBopoTs! BemiecTB u PackpbiBaTh copiep:kanrue TEPMUHOB U
CYyIIIECTBOBAHUS OMOTeOXUMHUYECKHE IIUKIIbI AJIEMEHTOB MOHATHH: TIEIOCTHOCTH Onochepsl,
ouochepsl (yrnepopa, a3ora). KPYTrOBOPOT BEIIECTB,

3oHAIBHOCTH OMochepsl. OCHOBHBIC OMOTCOXUMHUYECKHUE ITUKITBI
OMOMBI CyIIH. 3JIEMEHTOB, 30HAJIBHOCTH OHOChepHI,
Jemoncmpayuu: OMOMBI.
Tabauywl u cxemol: «Kpyrosopor OnuceiBaTh KpyroBOpOT BEILIECTB,
yraepoja B ouocdepe», «Kpyropopot OMOTEOXUMHYECKHE IIMKJIIBI a30Ta U
a30Ta B TIPUPOICH yraepoja B 6unocdepe.
OOBACHATH IPUIMHY 30HATLHOCTH
ouocdepsl. [lepeuncasate u
XapaKTepU30BaTh OCHOBHBIC OMOMBI
cymu 3eMIIn
4.7 | UenoBe4yecTBO UYenosedecTBo B Onochepe 3emiu. PackpriBath conepkaHue TEPMUHOB U

B Ouocdepe 3eminu

AHTpOTIOTeHHBIE U3MEHEHUS
B 6uocgepe. ['modanbHbIE

TTOHSITUI: AHTPOIIOI'CHHBIC N3MCHCHUSI,
AKOJIOTUYECKHUU KpHU3uc, r7100aJIbHBIC

72



®enepanbHas padouas nporpamma | buonorus. 10—11 xnaccel (6a30BbIl ypOBEHD)

AKOJIOTHYECKHE MPOOJIEMBI.
Jemoncmpavuu:

Tabauyvt u cxemoi: «IIpuMepHbIe
AHTPOIIOT€HHBIE BO3JICUCTBUS

Ha NpUPOY», «BakHEHIINe UCTOUYHUKU
3arpsi3HEHUS BO3/1yXa U TPYHTOBBIX
BOJI», «IlouBa — BaskHEHIIIA
cocTasJsaronias ouocdepn», «PakToOpbI
Jerpaganuu nouBy, «llapHuKoBbIi
addexT», «PakTopbl paIUOAKTUBHOTO
3arpsisHeHust onocdeps»; KpacHas
kHuTra PO, n300pakeHus 0XpaHsIeMbIX
BHUJIOB PACTCHUH U )KUBOTHBIX

poOJIEMBI.

XapaktepusoBatbh OMOChHEpPHYIO pOIIb
YeJI0BeKa.

[IpuBOANTH MpUMEPHI AHTPONOTEHHBIX
U3MEHEeHHI B Onocdepe.

OrneHnBaTh MOCIEICTBUS 3arPA3HEHHUS
BO3JYLIHOM, BOJHOM CPENbl, U3MEHEHUS
KJIMMaTa, COKpaIEeHUs
O6ropazHoobpasusl.

®opmMyIupoBaTh COOCTBEHHYIO MO3UIINIO
[0 OTHOLIEHUIO K IJI00aJIbHBIM U
PErMOHAJIBHBIM 3KOJIOTHYECKUM
npobiieMaM, apryMEHTUPOBATH CBOIO
TOUKY 3pEHHUS.

HazpiBaTh IpUYMHBI IOSIBICHUS
IPUPOTOOXPAHHON ITUKH,

pacKpbIBaTh 3HaYEHHE IIporpecca

JUISL IPEOI0JICHUS IKOJIOTUYECKOTO
KpHu3uca

4.8

CocyiiecTBoBaHue
MIPUPOJIBI U
yeJI0BeUeCcTBa

CocyniecTBoBaHME TPUPOJIBI U
yenoBeuecTBa. CoxpaHeHUe
O6ropa3zHoo0Opasusi Kak OCHOBA
ycToitunBocTu 6uocdepsl. OcHOBa
PaIMOHAIBHOTO yIIPABIICHUS
MPUPOTHBIMHA PECYPCAMH U UX
HCIoab30BaHue. JIOCTIKEHHUS OUOJIOTHH
1 OXpaHa MPUPOJIBI.

PackpeiBath conep:kanue TEPMUHOB U
IIOHATUH: PAllMOHAJIBHOE
IIPUPOIOITIOJIB30BAHUE, YCTOUUNBOE
pa3sBUTHE, KODBOJIOLIUAL.
XapaKkTepu30BaTh PALMOHAIBHOE
VICIIOJIB30BaHUE PUPOIHBIX PECYPCOB;
OCHOBHBIE IOJIOKEHUS KOHLIETIIUN
YCTOMYUBOIO Pa3BUTHUS

73




®enepanbHas padouas nporpamma | buonorus. 10—11 knaccs! (0a30BbIii ypOBEHb)

Jemoncmpayuu:
Tabnauyvt u cxemwvi: «buochepa u
YEJIOBEK»

HToro 4acoB 1o Teme 92

PesepBHOe Bpemst 34

OBUIEE KOJIMYECTBO

YACOB I10

[TPOT'PAMME
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