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®denepanbHas pabouas nporpaMma o yueoHomy npenmery «buosnorus» (6a30BblIit
ypOBEHb) (mpeaMeTHas ob0nactb «EcTecTBEHHO-HAy4YHBIE MpPEIMEThI») (nanee
COOTBETCTBEHHO - MpOrpaMma Mo OWUOJOTHHU, OMOJOTHS) BKIIOYAET MOSCHUTEIHHYIO
3aIliCKY, COJEp)KaHuEe OOyUYeHUsl, TUIAaHUPYEMBbIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI T10
OMOIOTHH, TEMAaTHUECKOE TNIAHUPOBAHUE.

[TosicHuTenpbHAs 3amucKa OTpakaeT OOIIME LeNId U 3aJauyd U3ydyeHus OUOJIOTHuH,
XapaKTePUCTUKY TCUXOJOTHYECKUX TPEANOChUIOK K €€ H3y4eHHI0 O00ydaroluMucs,
MECTO B CTPYKType y4eOHOro IUlaHa, a TakKe MOJXOJbl K OTOOpY COJEp:KaHMs, K
OTIPEJICIICHUIO TUIAHUPYEMBIX PE3YJIbTATOB.

Conepxanue OOy4YeHHsI PACKPBIBAET  COJEPKATENbHbIE JIMHUHM, KOTOPHIC
npeiaralTcs JUisl 0053aTelbHOr0 M3YYEHHUS] B KaXKIOM KJIacCe€ Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl.

[InanupyemMbie pe3ylbTaTbl OCBOCHMSI MPOrpaMMbl MO OHUOJOTHU BKIIOYAIOT
JUYHOCTHBIE, METaIllpeIMETHBIE pPE3yJbTaThl 3a BECh MEpPUOJ OOyuyeHHUS Ha YpOBHE
CpeaHero o0Imiero o0pa3oBaHusl, a TaAKXKE MPEIMETHBIC JTOCTIKEHHUS 00ydJarouerocs 3a
KaXJIbIH T0J1 00yUeHHUS.

IMMOACHUTEJBHASA 3AIINCKA

[Ipu paszpaboTke mporpaMmMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IS
OTpENCNCHUS TOAXOM0B K (OPMHUPOBAHHMIO COJCPKAHUS Y4eOHOro mpeamera
«buonorus» cocTaBUIN: KoHIenTyaibHbie nojoxeHus ®I'OC COO
0 B3aMMOOOYCIIOBJIEHHOCTH LEJIEH, COAepXKaHUs, pe3yJIbTaTOB 00yUeHUs U TpeOOBaHUH K
YPOBHIO TIOATOTOBKH BBIMMYCKHUKOB, IOJOKEHHUS 00 OOMMX IeNsIX W TPHHIUMIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEAHETo 001ero 0opa3oBaHus B
Poccuiickoit denepanuu, a Takke MOJOKEHUS O crienudpuke OUOIOoTUM, €€ 3HAYECHUU B
MO3HAHUU KUBOUM MPUPOJIBI K 00ECTICUCHUH CYIIECTBOBAHUS YE€JIOBEYECKOTrO OOIIECTRa.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSIM OMpPENIeNIeHbl OCHOBHBIE (DYHKIIMM MPOTPAMMBI TIO
OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma mo Ouosoruu Aa€T IpeAcCTaBiICHHUE O IEAX, 00 oOmel crpaTeruu
oOydYeHHs, BOCIIUTAHUS W PA3BUTH OOYYAIOIIUXCS CPEICTBAMHM YYEOHOTO TpeaMeTa
«buonorus», ompenenser 00s3aTeNbHOE TPEAMETHOE COJACp)KaHUE, €ro CTPYKTYpY,
pacmpeneneHue o pasziesiaM u TeMaM, peKOMEHIYEMYTO TTOCJIeIOBATEIbHOCTh H3yUCHUS
y4eOHOTO MaTepuraja ¢ y9éToOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JJOTUKA
00pa30BaTeILHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEHN 00yUYatomuXCs.

B mporpamme 1mo OHMOJIOTMM TakKe YYHUTHIBAIOTCS TPEOOBAaHUS K TUTAHHPYEMBIM
JUYHOCTHBIM, METaNpeIMETHBIM H  TPEAMETHBIM  pe3yibTaTaM OOydYeHHS B
(GbOpMHpPOBAaHUNM OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIBLHON EATETbHOCTH/yu4eOHBIX
JEHCTBUN 00YYarONIUXCS IO OCBOCHUIO COJIEPKAHUS OMOJIOTHYECKOT0 00pa30BaHMsI.

B mporpamme mo Owonormm (10-11 kmaccel, 0a30BBI YpPOBEHB) peaM30BaH
NPUHITUI MPEEMCTBEHHOCTH B HW3YYCHHH OWOJIOTMH, Ojaromapss YeMy B HeH



MIPOCMATPUBAETCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHUMN, CBSI3aHHBIX C POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHMS, LEHHOCTHBIX OpPHUEHTAUHUWA  JUYHOCTH,
HKOJIOTUYECKOTO MBIILICHHUS, MPEACTaBICHUI O 3JJ0pOBOM 00pa3e >KU3HU U OEpEKHBIM
OTHOUIEHUWEM K OKpyXarouied npuponHoi cpene. [lostomy Hapsny ¢ u3ydeHUEM
0011e0MOIOTUYECKUX TEOPHIL, a TAKKE 3HAHUN O CTPOSHUH KUBBIX CUCTEM Pa3HOTO paHTa
U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOILECCOB B Mporpamme Mo OUOIOruu
yIEJIEHO BHUMAHHE WCIIOIb30BAHUIO MOJYYEHHBIX 3HAHUN B MOBCEIHEBHOM KU3HU IS
pelieHusl MPUKIAIHBIX 3a7a4, B TOM 4YHCJe: NPO(UIAKTUKA HACIEICTBEHHbIX
3a00JIeBaHUN 4YeJIOBEKa, MEIUKO-TEHETUYECKOrO0 KOHCYJIbTUPOBaHUS, OOOCHOBAHUS
HKOJIOTUYECKH 1EJIECO00Pa3HOrO MOBEICHUS B OKPY KaIOILIEH TPUPOJHOM Cpesie, aHaIn3a
BIMSIHUSL XO3SIMCTBEHHOM JESTEIbHOCTH 4YEJIOBEKa Ha COCTOSIHME MPUPOIHBIX U
UCKYCCTBEHHBIX HJKOCHUCTEM. YCHUJIEHUE BHHUMAaHUS K MPUKIATHOW HANpPaBICHHOCTU
yueOHoro mnpeamera «buosorus» MPOJUKTOBAHO HEOOXOAMMOCTBIO OOECIeueHUs
YCIOBUHM ISl pElIeHUs OJHOM M3 aKTyalbHbIX 3a/lad IIKOJBHOIO OHOJIOTrHYECKOro
oOpaszoBaHus, KOTOpas Mpeianoiaraet (popMUpoBaHUE Y OOYUYarOIIUXCS CIOCOOHOCTH
alaliTUPOBATHCS K U3MEHEHUAM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

[Iporpamma mo OHOJIOTHM SIBJIETCS OPUEHTHUPOM JIJII COCTABJICHHS pabdOunx
IporpamMm, aBTOPbI KOTOPBIX MOTYT MPEIOKUTh CBOM BapUaHT MOCIEN0BATEIbHOCTU
U3YYEHHUS U CTPYKTYpbl Y4eOHOTO Marepuasa, CBOE BHJEHHUE MyTel (HopMHpOBaHUS y
oOyuvaromuxcst 10-11 kiaccoB mpeAMETHBIX 3HAHUM, YMEHUHM M CHOCOOOB y4eOHOH
NESTEIbHOCTH, a TaK)Ke€ METOJUYECKHX PpEeLICHUM 3ajad BOCIUTAHUS U Pa3BUTHUSA
cpencTBamu yueoHoro npeameta «buosorus».

buonorus Ha ypoBHE cpeIHEro oOLIero o0pa3oBaHus 3aHUMAET BaxkHOe MecTo. OH
obecnieunBaeT (OPMUPOBAHUE Yy OOYYaAIOIIUXCSI MPEICTaBICHUM O HAayuyHOM KapTUHE
MUpa, paclIMpsieT U 0000IIAET 3HAHUS O )KMUBOU MPUPOJIE, €€ OTIIMUUTEIbHBIX TPU3HAKAX
- YPOBHEBOI OPraHU3aLlMU 1 HBOJIFOLIMH, CO31AET YCIOBUS JUIS: IO3HAHUS 3aKOHOB KUBOM
npupoibl, (GopMUpoBaHUS (YHKIMOHAIBHOM TI'pPaMOTHOCTH, HABBIKOB 370pPOBOTO H
0e3omacHoro o0pasa >KM3HHU, SKOJOTUYECKOTO MBIIUICHHS], IEHHOCTHOIO OTHOIIEHUS K
YKUBOM MPUPOJE U YETIOBEKY.

bonbiioe 3HaueHWe OMOJIOTHUS UMEET TaKXKe JIs PELIEHUS BOCIMUTATENbHBIX U
pa3BUBAIOIIMX 3a7a4 CPEIHEro 00IIero oOpa3oBaHUSs, COIUATH3ANNNA OOYJAFOIINXCS.
N3ydenue O6uonoruu odecrneynuBaeT ycioBUs i1 (POPMUPOBAHUS MHTEIJICKTYaJlbHBIX,
KOMMYHHUKAIIHOHHBIX W WH(GOPMAIMOHHBIX HABBIKOB, JCTETHYECKON KYIBTYPHI,
CHOCOOCTBYET HMHTErpanuu OMOJOTMYECKUX 3HAHUW C TMPEACTABICHUSMU W3 APYTUX
y4eOHBbIX TMPEAMETOB, B YACTHOCTH, (QU3UKH, XUMHUHU U reorpaduu. HazpanHbie
MOJIOKEHUS O MpeAHa3HAYEHUH yueOHoro npeamera «bruonorusp» coctaBuim OCHOBY IS
ONpeieNieHus] TOAXOAOB K OTOOPY U CTPYKTYpPUPOBAHMIO €ro  COJIEpKaHUS,
MPEICTABICHHOIO B MpOrpaMMe Mo OUOJIOTHH.

Otb6op coxmepxkanust yueOHOoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTypOCOOOPA3HOTO MOJIX0/a, B COOTBETCTBUU C KOTOPBHIM
oOy4aroniyecs: JOJKHBI OCBOUTHb 3HAHWUS U YMEHHsI, 3HAYUMbIE i1 (OPMUPOBAHUS



oO1Iel KyJbTYphl, ONpEAENSIONIMe aJeKBAaTHOE MOBEICHUE YEJIOBEKAa B OKpYyKarouleh
MPUPOAHONM Cpene, BOCTPEOOBAHHBIE B TIOBCEAHCBHOM IKU3HM W MPAKTUUECKON
nesitebHocTH. Oco00€ MECTO B 3TOM CHCTeME 3HaHUM 3aHUMAIOT JIIEMEHTHI COJICP KAHMS,
KOTOpBIE CIyKaT OCHOBOM s (OPMUPOBAHHS TIPEIACTABICHUNA O COBPEMEHHOMN
€CTECTBEHHO-HAYYHOM KapTUHE MHPA M LEHHOCTHBIX OpPUECHTALUUSIX JIUYHOCTH,
CIIOCOOCTBYIOIIUX TYMaHU3AIMKU OMOJIOrMYECKOT0 00pa30BaHus.

CTpykTypupoBaHHe COJep>KaHusl y4eOHOTO MaTepuasa B mporpaMMme 1no OHoJoTuu
OCYIIECTBICHO C Y4YETOM TPUOPUTETHOTO 3HAYCHHsI 3HAHUH 00 OTIMYUTEIHHBIX
OCOOEHHOCTSIX KWBOW TPHUPOMABI, O €€ YPOBHEBOW OpraHW3allMd W HBOJIONUHU. B
COOTBETCTBHUM C O3TUM B CTPYKType ydeOHOro mnpeamera «buosiorus» BbIIEICHBI
CIEAYIOIIME COJAEpKATENIbHbIE JIMHUM: «bHonorus kKak Hayka. MeToapl Hay4HOTO
no3HaHus», «Kierka kak Ouosornueckass cucreMa», «OpraHu3m Kak OUOJIOrHYecKas
cuctemay, «CrucremMa M MHOroo0Opasue OpraHM4YEeCKOro MUpa», «IBOJIOLUS KUBOU
MPUPOABI», « IKOCUCTEMBI U IPUCYIIIUE UM 3AKOHOMEPHOCTI.

enps nzyuenus yueoHoro npenmera «buonorus» Ha 0a30BOM YpOBHE - OBJIaJICHUE
OOy4YalomMUMHUCS 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHu3aiiu >KUBBIX
CUCTEM pa3HOr0 paHra W MNpPUOOPETEHHE YMEHHI HCIONb30BaTh 3TH 3HAHUS IS
rPaMOTHBIX JICHCTBUM B OTHOIICHUH OOBEKTOB KUBOW MPUPOJILI U PEIICHUS PA3TUIHBIX
YKU3HEHHBIX MPoOIeM.

JlocTrkeHue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha 0a30BOM ypOBHE
oOecreunBaeTcs pelieHueM CIIeIYONINX 3a/1au:

OCBOEHHE 00YYaIOIUMUCA CUCTEMBI 3HAHUN O OMOJIOTUYECKHUX TEOPUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THIIOTE3aX, IMpaBWIaX, CIYKAaIUX OCHOBOW IS
dbopMHpOBaHUS MPEICTABICHUNH O E€CTECTBEHHO-HAyYHON KAapTHHE MHpa, O METOJAax
HAy4YHOT'O MO3HAHUS, CTPOCHUH, MHOTOOOpa3HH U OCOOEHHOCTSIX KUBBIX CUCTEM Pa3HOI0
YPOBHSI OpPraHMU3allMM, BBIAAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX HCCIICIOBAHUSIX B
Oonosoruu;

dbopmupoBaHre y O0OydYarOUIMXCsl TO3HABATEIbHBIX, WHTEJUIEKTyAJIbHBIX M
TBOPUYECKUX CIIOCOOHOCTEN B MpoLEcce aHalln3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJOTUU
HAaYYHBIX B3IJIAJIOB, UJIEM U MOAXOJOB K HU3YYEHUIO >KUBBIX CHUCTEM Pa3HOIO YpPOBHSA
OpraHu3aluy;

CTAaHOBJICHHE y 00yUaromuxcs oOmied KyabTyphl, GyHKIIMOHATHHOW TPAaMOTHOCTH,
pa3BUTHE yMEHUN OOBSICHATH, W OICHUBATH SIBJICHHUS OKPYKAIOIMIETO MHpa >KUBOU
PUPOBI HA OCHOBAHHUH 3HAHUHN U OTBITA, MOJYYEHHBIX MPU U3YYCHUN OUOJIOTHH;

dbopmupoBaHre |y  OOydYaromuxcs yYMEHUW  WUIIOCTPUPOBATh  3HAUYCHHE
OMOJIOTUYECKUX 3HAHMM B TIPAKTUYECKON JICSITEIILHOCTH 4YEJIOBEKAa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTH;

BOCITUTaHNE YOSKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEIIOBEKOM KHBOU TIPUPOIBI,
HEO0OXOIMMOCTH OEpPEeKHOTO OTHOIICHHS] K HEW, COONIOACHHS ITHYECKUX HOPM MPHU
MIPOBEICHUH OMOJIOTHYECKUX UCCIICOBAHUM;

OCO3HAHHUE IIEHHOCTU OMOJIOTUYECKHX 3HAHUN [IJI1 TIOBBIIICHUS  YPOBHS
AKOJIOTUYECKOM KYJIBTYPHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



MPUMEHEHUE MPUOOPETEHHBIX 3HAHUW M YMEHHMH B TOBCEIHEBHOM JXHM3HU IS
OLICHKH TIOCJIEJACTBUUA CBOEH NESATEILHOCTH IO OTHOUIEHUIO K OKpYyXalolleu cpene,
COOCTBEHHOMY 3/IOPOBBIO, OOOCHOBaHHME U COOJIIOJICHHE Mep NPODUIAKTUKU
3a00J1eBaHUM.

B cucteme cpennero obmero odpazoBanus «buonorus», nzydaemas Ha 0a30BOM
YpOBHE, SBISIETCA OO0sA3aTENbHBIM YYEOHBIM TMPEAMETOM, BXOJSAIIMM B COCTaB
npeaMeTHol obnacTu «EcTecTBeHHO-HAYYHbBIE TTPEIMETHD.

OO611ee yucao 4acoB, PEKOMEHI0BAaHHBIX JIJIsl U3y4eHUs1 OUojIorum - 68 gaco: B 10
Kiacce - 34 gaca (1 gac B Henento), B 11 kimacce - 34 gaca (1 gac B Hefieio).



COJEPXXAHUE OBYUEHUA

10 KJIACC

Tema 1. buosiorusi Kak Hayka

buonoruss kak Hayka. CBsi3p OHMOJIOTMH C OOIIECTBEHHBIMHM, TEXHUYECKUMHU H
JPYTMMH €CTECTBEHHBIMM HayKamH, pusocouel, STUKON, 3CTETUKON U mpaBoM. Poib
Ovonorun B (OPMHUPOBAHMM COBPEMEHHOM HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

MeToapl MO3HAHUSA JKUBOM MNPUPOABI (HAOJIOJEHUE, HKCIEPUMEHT, OIHCAHHE,
U3MepeHue, Kiaccupukanus, MoJeINPOBaHHEe, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

Hemoncmpauuu:
Lopmpemuwi: Y. [lapBun, I'. Menaens, H.K. Konbios, /Ix. Yorcon u @. Kpuk.
Tabauywl u cxemvl: «MeToAbl TO3HAHUS KUBOU TPUPOIBD.

Jlabopamopnsie u npakmuyueckue padoomol:
[Tpaktuueckast pabora Ne 1. «cnonp30BaHKe pa3aTuYHBIX METOAOB MPU U3yUYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alUs

Kusbie cucrtembl (OMOCHMCTEMBI) Kak MpenMeT u3ydeHus Ouosioruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CaoiicTBa OmoOcHUCTeM M HMX pa3HooOpa3zue. YPOBHHM OpraHu3aluu OMOCHCTEM:
MOJICKYJISIDHBIN, KJIETOYHBINA, TKAHEBBIA, OPraHU3MEHHBIM, MOMYISLHUOHHO-BUIOBOM,
HKOCUCTEMHBII (OMOT€OLEHOTHYECKUH ), OnOChEpHBIi.

Jemoncmpavuu:

Tabnuyvt u cxemor: «OCHOBHBIC MPU3HAKH JKU3HUY», «Y POBHH OPraHHU3AIMH JKUBOM
TIPUPOJIBIY.

Obopyoosanue: moaenb mojiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHUE KJIETKH

XUMHUYECKUN COCTAaB  KIIETKHM. XHMHUYECKHE DJIEMEHTBI: MaKPOIJIEMEHTHI,
MHUKPOAJIEMEHTHI. Boia 1 MUHEpaIbHBIC BEIICCTRA.

@DyYHKIIUY BOIBI 1 MUHEPATBHBIX BEIICCTB B KieTke. [loanepkaHne 0CMOTHIECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHMHOKHCIOTBI - MOHOMEPHI OEIKOB.
He3zameHumble W 3aMEHHMBIE AMUHOKHUCIOTHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHU
CTPYKTYpPBI OCIIKOBOW MOJICKYJBI (TIEpBHYHAS, BTOPHYHAS, TPETHYHAS W YCTBEPTUUYHAS
CTPYKTypa). XUMHUUYECKHE CBOMCTBA OenkoB. bronornueckue GpyHkimm 0eIKoB.

depmeHThl - Omosiormueckue KaramumzaTopbl. CTpoeHue QepMeHTa: aKTUBHBIN
HEHTp, cyOcTpatHas cnenuduunocts. Kopepmentsl. Butamunbl. OTianuns pepMeHTOB OT
HEOPTraHWYECKUX KaTaau3aTopoB.



VYrneBoasl: MOHOcaxapuibl (TJIIOKO3a, pubo3a M J1€30KcHpub03a), aucaxapuibl
(caxapo3a, 1aKTO3a) U NoJaucaxapuabl (Kpaxmal, IITMKOTeH, [eUi0103a). buonornueckue
(YHKIIUM YIIIEBOOB.

Jlununer: Tpuraunepuasl, GocPoaunuasl, crepousl. [ uapodunbHO-THIpOPOOHBIE
cBoiicTBa. buonornueckue pyHkuu munuoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JTUIHI0B
KAaK UCTOYHUKOB JHEPIHH.

Hyxnennoseie kucnorsl: JJHK u PHK. Hykneotuasl - MOHOMEpBI HYKIEMHOBBIX
kucnoT. Crpoenue u ¢pynkuun JHK. Ctpoenue u pynkiuu PHK. Bunsr PHK. AT®:
CTpoeHHE U QYHKIUH.

[uTosiorus - Hayka o knetke. Knerounas teopus - npuMep B3aUMOJICUCTBUS UAEH
¥ (aKkTOB B HAYYHOM NO3HAHUH. MEeTO bl N3YUEHHUSI KIIETKH.

Krnerka kak menoctHas kuBasg cucrema. OOnIMe NpHU3HAKU KIETOK: 3aMKHYTas
HapyxHass memOpana, Monekyibsl JIHK kak renernueckuil amnmapaT, cMcTeMa CHHTE3a
Oenka.

Tunel KIETOK: 3yKapHOTHYECKass W MpokapuoThueckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTnyeckou kinetku. Kinerounas crenka 6akrepuii. CTpoeHHe 3yKapUOTHUECKON
KJIeTKH. OCHOBHBIE OTIIMYMS PACTUTENBHOM, )KUBOTHON U TPUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPBHl KIETOK - KJIETOYHAs CTEHKA, TIJIMKOKAJIMKC, HX
¢ynkiun. [lnazmatuueckas memOpaHa, €€ cBoiictBa u ¢yHKuuu. llurormasma u eé
opraHouibl. OqHOMeMOpaHHble opraHonabl kinetku: DIIC, annapat ['ob1ku, TM30COMBI.
[TosryaBTOHOMHBIE OpPTraHOUABI KIIETKHU: MUTOXOHJPHH, IJIACTUIBI.
[IpoucxoxaeHnrne MUTOXOHIpUI U TutacTul. Bunel mmactun. HemeMOpaHHbIe OpraHoubl
KJIETKH: PUOOCOMBI, KJIETOYHBIM LEHTP, UEHTPUOIU, PECHUYKHU, KXTYTUKU. DyHKIUU
OpPraHOMIO0B KJIETKU. BKiroueHus.

Anpo - perynatopHslid LeHTp kieTkd. CTpoeHue siapa: siiaepHas o000JI0dYKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KJIETKE.

Hemoncmpauuu:

Ilopmpemwi: A. Jlesenryk, P. I'yk, T. llIBann, M. Illneitnen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Jluacpammor: «PacnpeneneHrne XUMHUYECKHUX JJIEMEHTOB B HEKHMBOM IIPUPOIC,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabnuyvt u cxemvi: «llepuogumyeckas TabnMIla XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJIeKyNbl BOJbD», «buocunte3 Oenka», «CTpoeHuE MOJEKYIbl OelKay,
«Ctpoenue pepmenTay, «Hykmennosslie kucnotel. JJHK», «Ctpoenue monexynst ATDy,
«CTpoeHue 3yKapHOTHUECKON KIEeTKW», «CTpOoeHHE MKUBOTHOW KIETKH», «CTpoeHue
pacTUTEIbHOU KIETKW», «CTpOEHHE MPOKAPUOTHUYECKON KIeTKu», «CTpoeHue sapa
KJIETKI», «YTIEBOJBD, «JIMIUIBI.

ObopydosaHue.: CBETOBOM MHUKPOCKOI, OOOpyJOBaHUE Il  MPOBEACHUS
HaOJII0/ICHHUM, U3MEPEHUH, IKCIIEPUMEHTOB, MUKPOTIpEnapaThl paCTUTEIbHBIX, )KUBOTHBIX



)41 6aKT€pI/IaHLHI)IX KJICTOK.

Jlabopamopnvie u npakmuyeckue padomaoi:

JlabopaTtopHas pabota Ne 1. «/M3ydeHne KaTaIuTHIECKOW aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIa3bl UIIA KaTalla3bl).

JlabopaTtopHas padota Ne 2. «M3ydeHue cTpoeHUS KICTOK PaCTCHUM, KUBOTHBIX H
OaKTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMUCAHUE».

Tema 4. /KuzHeneATeJIbHOCTh KIETKHA

OOMeH BeliecTB, WJIM MeTaboau3M. ACCUMUIIALMSA (IUIACTUUYECKUNA OOMEH) H
JUCCUMUIISIUSA  (PHEpPreTHUYeCKuil O0OMeH) - JBe CTOPOHBI €IMHOTO Mpolecca
Merabonu3ma. Pollb 3aKOHOB COXpaHEHHS BEIIECTB M JHEPrdd B TMOHUMAHHUH
MeTabom3ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIM U rereporpodHbii. Pons dhepMeHTOB B
OoOMEHE BEIlIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®dotocunTe3. CBeroBasi U TeMHOBas (a3bl doTocuHTe3a. Peakuuu ¢gorocuHTe3a.
O¢ddextuBHOCTh PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A JIJIS )KU3HU Ha 3emiie. BiausiHue
yCIIOBUM cpeibl Ha (DOTOCHMHTE3 M CIOCOOBI TOBBIIIEHUS €r0 MPOAYKTHUBHOCTH Y
KYJbTYPHBIX PACTCHHUIA.

XemocuHTe3. XeMOCUHTE3UPYIolue OakTepuu. 3HaYeHNe XEMOCUHTE3a JJIs KU3HU
Ha 3eMJie.

DHepreTnueckuii oOMeH B KJeTke. PaciiernsieHue BeEIIecTB, BBIJCICHHE U
aKKyMYJIMpPOBAHHE HSHEPIrUM B KIETKE. DTambl DHEPreTHYecKoro oomeHa. [ nmkomnus.
bpoxenne u ero Buabl. KHCIOPOJAHOE OKHUCJIEHUE, WM KJIETOYHOE JbIXaHHUE.
OxucnurensHoe GochopunrpoBanne. IPGHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuu marpuyHoro cunrtesa. ['enernueckas undopmanusa u JJHK. Peanuzanus
reHeTH4eCcKo nHGOpMAaIINH B KJIeTKe. | eHeTuYeCcKHii Ko ¥ ero cBorcTBa. TpaHCKpUIIIIHS
- marpuuHblii cuHte3 PHK. Tpancnsuus - OuocuHTe3 Oenka. DTambl TPaHCIHSIIHH.
Komuposanue amuHOKUCIOT. Posib pubocom B OMocuHTE3E OEIKa.

Heknerounsie ¢opmbl ku3Hu - BHUpychl. Mctopusi otkpeitus BupycoB (.M.
NBanoBckuit). OCOOEHHOCTH CTPOCHMS M KU3HEHHOTO IMKJIa BUPYcoB. bakrepuodaru.
bosie3Hn pacreHuid, >KUBOTHBIX UM YEJIOBEKAa, BbI3bIBAEMbIE BHUpycamu. Bupyc
ummyHoaeduiuta yenoseka (BUY) - Bo3Oyautens CIIN/a. O6patHasi TpaHCKpUIIIIHS,
peBepTaza u unterpasa. [Ipodunaktuka pacpocTpaHeHus: BUPYCHBIX 3a00JICBaHHIA.

Hemoncmpayuu:

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

Tabnuyvt u cxemvl: «Tumel mHTAHUS», «Metabomuzm», «MUTOXOHAPHUSIY,
«HepreTuyeckuii  oOMeH», «Xiopormiact»y, «®PorocunTe3y, «Ctpoenue JIHK»,
«Ctpoenue u (GyHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «[ eHeTHYecKuil Koy,
«Bupyce», «baktepuodarn», «Ctpoenne u xuzHeHHbIH 1k Bupyca CIIW]la,
oaxTeprodaray, «Pemmmkarms JTHK.

Obopydosanue: Moaenu-ammmukanuu «Y nsoenne JJHK u Tpanckpunims»,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mojaesb cTpykTypsl JJTHK.



Tema 5. PasMHOkeHMe M HHANBHUYAJbHOE Pa3BUTHE OPTAaHM3MOB

KneTouHslii UK, WK KU3HEHHBIA UK KieTku. MaTepdasza u mutos. [Ipouecch,
npoTtekaromue B uHTepdaze. Pemnmukanums - peakuuss martpuyHoro cuHtesa JIHK.
Crtpoennie XxpoMocoM. XpOMOCOMHBIM HA00p - KapUOTUI. JUITOMAHBIA U TarIOUIHBINA
XpOMOCOMHbIE Ha0Opbl. XpomaTujabl. l[lUTonormyeckue OCHOBBI PA3MHOXKEHUS H
WHIUBUYAJIBHOTO Pa3BUTHSI OPTaHU3MOB.

Jenenue kietku - muto3. Ctaguu mutosa. [Iporeccsl, npoucxoadiume Ha pa3HbIX
CTaIusIX MUTO3a. BUOIOrnYeCKuil CMBICIT MUTO3a.

[Iporpammupyemasi rubenb KIETKH - aroITo3.

@dopMbl pa3MHOKEHHUsI OpraHU3MOB: Oecrosioe W mojoBoe. Buubl Oecronoro
pPa3MHOXEHUS:  JIeJIEHUE HAJBOE, IOYKOBAHNE OJTHO- U MHOTOKJIETOUYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pPa3MHOXKeHHE. VICKyCCTBEHHOE KIOHHUPOBAHHE
OpraHU3MOB, €r0 3HAYCHHE ISl CEJICKIUU.

[TosoBO€ pa3MHOKEHUE, €TO OTIMYHS OT OECIIOJIOTO.

Meito3. Craguu wmenosa. IIpomeccsl, mNpoucxoisdiine Ha CTaausIX Meno3a.
[ToBenenne xpomocom B menosze. KpoccuHrosep. buomornyeckuii CMbICI U 3HAYECHHE
Meno3a.

["amerorenes - mponecc oOpa3oBaHMs MOJOBBIX KIETOK y KMBOTHBIX. [lonoBble
JKeJe3bl: CEMEHHUKU M sIMYHUKH. OOpa30BaHME M Pa3BUTHUE MOJOBBIX KIIETOK - raMeT
(cmepmarto3ouny, SUILEKIETKA) - crepMmartoreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHUS
ANIEKIETOK U criepMaro30uoB. Omnonorsopenue. [Taprenorenes.

WunuBunyanbHoe  pa3Butue  (OHTOTEHE3). OMOpHOHANIbHOE ~ pa3BUTHE
(oMOpuorenes). Ortanbl SMOPUOHAIBHOTO PA3BUTHUA Yy MO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpyisiuus, opraHoreHes. IloctaomOpuonanebHOEe pa3BuTue. TuUIb
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE, HENPsAMOE (JTUYMHOYHOE). BrusiHue cpenpl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

PocT u passutue pacteHuii. OHTOreHe3 BETKOBOTO PAaCTEHUS: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHSL.

Hemoncmpavuu:

Tabauyvt u cxemvi: «POopMBI pA3MHOKEHUS OPTAaHU3MOBY, «J[BOMHOE
OTUIOIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereratnBHOE pa3MHOXEHUE PACTECHHI,
«Jlemenne kieTku O6akTepuiny, « CTPOCHHE MOJOBBIX KIETOK», «CTPOCHHE XPOMOCOMBIY,
«Knerounbii uki», «Pemmukanus JITHK», «Muto3y», «Menos3y», «IIpsmoe nu Henpsimoe
pa3Butue», «l'amMeToreHe3 y MIICKONMUTAIONIMX M 4YeloBeKa», «OCHOBHBIE CTaauu
OHTOT'CHE3a.

Obopyoosanue: MMKPOCKOTI, MUKpOMpenapaThbl «CniepmMaTo3ouasl
MJICKOMUTAIOMIETO», <« SIMIEKIeTKa MIIEKONMUTarmero», «KapuokuHes B  KJIETKax
KOpEIIKa JIyKa», MarHuTHasT MoJelb-anukanus «Jlenenue knetkw», moxaens JIHK,
MoJieTb MeTadazHOW XPOMOCOMBI.

Jlabopamopnsie u npakmuyueckue padoomol:
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JlabopaTtopHas pabota Ne 3. «HaGmronenue MuTo3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOIPENapaTax».

JlabopaTtopHas pabora Ne 4. «3ydyeHue cTpoeHHs MOJOBBIX KJIETOK HA TOTOBBIX
MUKpPOTIpenapaTaxy.

Tema 6. HacsiencTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

IIpenmer u 3amaun reHeTuku. Mcropus pas3Butvs reHeTuku. Ponp muronoruu u
AMOpPHOJIOTUN B CTAHOBJIICHHHM T'€HETHKHU. BKiaa poccuicKuX U 3apyOeKHbIX YUEHBIX B
pa3BUTHE TEHETUKU. MeToabl TeHEeTUKH (TUOPUAOJOTUYECKUM, IMTOr€HETUYECKUH,
MOJIEKYJIIpHO-TeHeThYeckuii). OCHOBHBIE TEHETHMUECKHE TMOHATUA. | eHeThyeckas
CHUMBOJIVKA, UCITOJIb3YEMAsI B CXEMAX CKPEIMBAHUN.

3aKOHOMEpPHOCTU HAcCJEJOBaHUs IMPU3HAKOB, YyCTaHOBIEHHble [. MeHneneMm.
MoHorubpuHoe CKpeumBaHue. 3aKOH €IMHO-00pa3us THOPUAOB NEPBOTO MOKOJICHHUS.
[IpaBriI0 MOMUHUPOBAHMS. 3aKOH PACIICIUIEHUS NTPU3HAKOB. [ MIIOTE3a YMCTOTHI raMer.
IlonHOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOIO HAcCJEeIOBaHUS NPHU3HAKOB.
[{uToreHeTueckue  OCHOBBI  TUTMOPUIIHOTO  CKpEIIMBAHMUA.  AHaIU3UpYIOLIEe
CKpeluBaHue. VCronb30BaHue aHAIMU3UPYIOLWIETO CKPELIUMBAHUSA Uil ONPEACIICHUS
TE€HOTHITA OCOOHU.

CueruieHHOe HacienoBaHHe Npu3HakoB. Pabota T. Moprana no cuemieHHOMY
HACJIEAOBAaHUIO T€HOB. HapylieHue cuernsieHns reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYecKue KapThl.

['enernka mnosa. XpOMOCOMHOE OIPEAENICHUE I07a. AYTOCOMBI M IOJIOBBIE
XpOMOCOMBI. [ 'OMOramMeTHsle U reTeporaMeTHbIe Opraiu3Msl. HaciienoBanue npu3HaKoB,
CLEIJICHHBIX C IOJIOM.

N3meHunBOCTh. BHUIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAs. PoJib
Cpeabl B HEHACIEACTBEHHOM W3MEHUYMBOCTH. XapaKTEepPUCTHKA MOAUPUKAIMOHHOMN
M3MEHUYMBOCTH. BapnaunoHHBIN psAl M BapuallMOHHas KpuBast. Hopma peakuuu rprsHaka.
KonnyecTBeHHBIE W KayeCTBEHHbIE NPU3HAKM MU WX HopMa peakuuu. CBOMCTBa
MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacneacrBeHHasi, WM TEHOTUINIMYECKas, W3MEHUMBOCTh. KomOMHaTHBHas
M3MEHYMBOCTh. Melo3 U MoJ0BOM MpoliecC - OCHOBA KOMOMHATUBHON M3MEHYMBOCTH.
Myranuonnass W3MEeHYMBOCTb. Kiaccudukamuss MyTaluil: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrota ¥ TOpUYMHBI MyTanuil. MytareHHsie  QakTopbl.  3aKoH
TOMOJIOTHYECKHX PAJIOB B HACJIEeACTBEHHOM n3MeHunBoctr H.M. BaBunosga.

BresnepHast HaCIeACTBEHHOCTh U U3MEHUYNBOCTD.

['eneTuka yenoeka. Kapuorun yenoBeka. OCHOBHBIE METO/bI TEHETUKH YEJIOBEKA:
reHEAIOTMYECKUH, OJM3HEIIOBbIN, IIUTOTCHETUYECKHUN, OMOXUMUYECKHM, MOJICKYJISIPHO-
reHeTnyeckuii. COBpeMEHHOE OINpPEIEIEHUE T€HOTHUIIA: ITOJTHOT€HOMHOE
CEKBEHHPOBAHHWE, TEHOTHIIMPOBaHWE, B TOM uucie ¢ nomompro [II[P-ananmmsa.
HacnencrBennnle 3a001eBaHus YeI0BEKA: TEHHbBIE 00JIE3HU, O0IE€3HU C HACIEACTBEHHOM
MPEAPACIIONOKEHHOCThIO, XPOMOCOMHBIE OoJe3Hu. ComaTudyecKkue M TI'eHEpaTUBHbBIC

11



myTtauuu. CtBOJOBBIE KIETKU. IIpuHIMIBI 370pOoBOro 00pas3a KU3HU, JAMATHOCTUKH,
npoQUIaKTUKA H  JICUEHUS TEHETHYeCKUX Ooyie3Hel. Meauko-TeHeTH4ecKoe
KOHCYJIbTUPOBAaHHE. 3HAYCHUE MEIUIMHCKON N€HETUKH B IIPENOTBPALICHUN U JICUCHHUH
TEHETHYECKUX 3a00JIeBaHNI YEJIOBEKA.

Jemoncmpayuu:

Ilopmpemwi: 1'. Mennens, T. Mopran, I'. ne ®pus, C.C. UeTBepHkos,
H.B. Tumodees-Pecosckuit, H.I1. BaBuios.

Tabauyvl u cxemvl: «MOHOTHOPUIHOE CKpENIMBAHWE M €r0 LUTOreHEeTHYecKas
OCHOBa», «3aKOH pPAacCIICIUICHUSI U €r0 IUTOTC€HETUYECKAasi OCHOBa», «3aKOH YHUCTOTHI
ramer», «JlurubpugHoe ckpemuBanue», «lluTonornueckue OCHOBBI JAUTHOPHUIHOTO
CKpelrBaHus», «Meio3», «B3anMoIelicTBUE aJUIeTIbHBIX T€HOBY, «[ eHeTuuecKknue KapThl
pacTeHUM, )KUBOTHBIX U YEJIOBEKay, «[ eHeTrnka rnouay», «3akOHOMEPHOCTH HACJIEAOBaHMS,
CUEIJIEHHOTO C MOJIOM», «KapHUOTHUIIbI YETI0BEKa U KUBOTHBIX», « BUIbI N3MEHUMBOCTIY,
«MomudukamonHas M3MeHUMBOCTHY, «HacnemgoBanue pesyc- dakrtopa», «IeHeruka
rpymnn KpoBu», « MyTallMOHHAs! U3MEHYUBOCTHY.

Obopyoosanue:  Mopaenu-anIIMKauu «MOHOTHOPUTHOE CKPEIIUBAHUEY,
«HenonHoe nomuHupoBanuey, «lurubpunanoe ckpemmBanuey, «Ilepexkpéct XxpoMocom,
MHUKPOCKOIlT M MHUKponpenapar «Jlpo3odpuna» (Hopma, MyTanuu (GOpMbI KpPbUIBEB H
OKpacku Tena), repoapuii «['opox moceBHOI».

Jlabopamopnwle u npakmuueckue padomaoi:

JlabopaTtopHas pabota Ne 5. «3ydenue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(PHIIbl HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGopatopHas pabdora No 6. «M3yuenne MoaupUKAIMOHHOW H3MEHUYUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOM.

JlabopaTopHas paGota No 7. «AHanu3 Myrtauuii y JIpo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktrueckas padora Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKa.

Tema 7. Cenexuust opranu3moB. OCHOBBI OMOTEXHOJIOTHH

Cenekuys KaK HayKa U MPOLECC. 3apOKICHHUE CEJIEKIIMU U JOMECTUKALUA. Y YEeHUE
H.W. BaBuiioBa 0 1eHTpax MPOUCXOXKACHUS U MHOT00o0pasusi KyJIbTYPHBIX PACTEHHIA.
[{eHTpBI MPOUCXOXKICHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl celeKUud. MaccoBbli W HHIUBUAYaIbHBIH OTOOpPHI B
CEJEKIIMM PACTeHH U KUBOTHBIX. OILEHKa JKcTepbepa. bIM3KOpOICTBEHHOE
ckpernuBanue - nHOpunuHr. Yucrtas nuHus. CkpemuBaHue YUCThIX JTUHUU. ['eTeposuc,
win rubpuaHas cwia. HepojacTBeHHoe ckpelmmBaHue - ayTOpuauHr. OtganéHHas
ruOpuan3anus U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M IMOJIyY€HHE MOJUIUIOUIOB.
JlocTrkeHns CeNIeKINNA PACTEHUH, J)KUBOTHBIX U MUKPOOPIaHU3MOB.

BHOTEXHOJIOTHS KaK OTpaciab IPOU3BOACTBA. [ '€HHAs MH)KEHepHUs. DTalbl CO31aHUS
pexomOunanTHoi JIHK 1 Tpancrennsix oprann3moB. Kiierounas nuH>xeHepusi.

Kierounbie KynbTypbl. MHUKPOKIOHAJIBHOE pa3MHOXeHUE pacTteHni. Knonuposanue
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BBICOKOIPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE H
strueckue mpoodieMsl. MO - reHeTndecku MOIUPUITMPOBAHHBIE OPTaHU3MBI.

Jemoncmpavyuu:

Ilopmpemwi: H.. BaBuinos, 1.B. Muuypun, I'.Jl. Kapnieuenko, M.®. 11BaHOB.

Tabauyvt u cxemsi: kapTa «LIeHTPBI MPOUCXOXKICHUS U MHOT00O0pa3Hs KyJIbTyPHBIX
pacteHuit», «llopoasl IOMAIIHUX >KUBOTHBIX», «CoOpTa KyJIbTYPHBIX PpPACTECHUI»,
«Otnanéunas rudbpunuzanus», «Padotel akagemuka M.®D. Uanosay, «[lomurmonaus,
«O0BbeKkThl  OmoTexHoJoruM»,  «KieToyHble  KyJbTYphl M KJIOHUPOBAHHUEM,
«KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

Obopyoosanue: My KW TUIOAOB U KOPHEIUIONOB JUKUX (POPM M KYJIbTYPHBIX
COpPTOB pacTeHmi, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

Jlabopamopnsie u npakmuyuecxkue padoomol:

Okckypeust « OCHOBHBIE METOABI U JOCTUKEHUS CEJIEKIINU PACTEHUN U HKUBOTHBIX
(Ha CEJIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYI0 (DepMy, COPTOMCIBITATEIbHBIA y4acTOK, B
TEIUIMYHOE X035HCTBO, JJA0OPATOPHUIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIHOHHASL O0MOJIOTHA

[Ipennochuiku BOBHUKHOBEHUS SBOTIOLIMOHHON TEOPUU. DBOJIIOIMOHHAS TEOPUS U
e MecTo B Ouosioruu. BiiisiHre 3BOTIOIMOHHON TEOpUU Ha Pa3BUTHE OUOJIOTHH U APYTHUX
HayK.

CBupgerenbcTBa 3BoIOIMU. [laneoHToNOrNYECKHE: IIOCJIEIOBATEIBLHOCTD
MOSIBJICHUSI BHUJOB B  TAJCOHTOJIOTMYECKOM  JICTONHCH, TEPEeXOJHbIe  (POPMBI.
buoreorpaduyeckue: cxoacTBo U pazianune GayH u Gaop MaTepruKkoB U OCTPOBOB.

OMOpPHOJIOTHUYECKHE:  CXOJICTBA U PA3INYMsi IMOPUOHOB Pa3HBIX BUIOB

MO3BOHOYHBIX. CpaBHUTENbHO-AaHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
PYJIMMEHTapHBIE OPTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACJEJACTBEHHOCTM W OCHOBHBIX METa0ONIMYECKMX TyTel Yy Bcex
OpPTraHU3MOB.

OpomonmonHas teopusi Y. JlapBuna. [Ipeanockuiky BOSHUKHOBEHHUS JTapBUHU3MA.
JIBrKyImue Cuiibl 2BOJIIONMKM BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHUE TPH
OTrPaHUYEHHOCTHU PECYPCOB, HEONpEAeIEHHAs U3MEHYMBOCTb, O0pH0a 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

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

MuxposBomonus. [lonmynsauus kak eqTMHUIA BUA U 3BOJIFOLIHH.

JIBrokymue cuibl ((haKTOphI) IBOJIIOIIMU BUAOB B MPUPOJIE. MyTallMOHHBIN MPOIIECC
¥ KOMOWHATHUBHAS U3MEHUYMBOCTD. oMy siiinoHHbIe BOJHBI U Apeid renoB. M3omsnus u
MUTpaIus.

EctectBennslit 0TOOD - HanpaBsonuii paktop 3Boonud. DOpMbI €CTECTBEHHOTO
otbopa.
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[Tpucnoco0AEHHOCT,  OpPraHU3MOB  Kak  pe3ynbTarT 3Bojtouuu. I[lpumepsl
IPUCIIOCOOIEHUH y OpraHu3MoB. ApoMop(03bl U UAMO-adaNTaLUN.

Bun u BugoobpazoBanue. Kpurepuu Buna. OcHOBHBIE (POpMBI BUO0OpA30BaHUS:
reorpapuueckoe, IKOJIOrHUECKOe.

Maxkpoasosronus. @opmel 3BOJIFOLUN: ¢bunernyeckas, IMBEPreHTHa,
KOHBEPreHTHasl, apajuiesbHas. HeoOpaTuMocTh 3BOITIOLUH.

[TpoucxoxaeHne OT HeCHEeUUaIU3UpOBAaHHBIX MpeakoB. llporpeccupyromas
crenuranu3anus. AfanTuBHas pajuanus.

Jemoncmpavyuu:

Ilopmpemui: K. JIunneit, XX.b. Jlamapk, Y. {apsun, B.O. Koanesckuii, K.M. bap,
9. I'ekkens, @. Mromiep, A.H. Cesepiios.

Tabnuyvl u cxemwvi: «Pa3BUTHE OpraHuueckoro Mupa Ha 3emiie», «3apoibIlu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«EcrectBeHHbIl 0TOOPY», «MHOTO0Opasre COpTOB pacTeHuit», «MHorooOpasue mopo
KUBOTHBIX», «llomymsinun», «MyTallMOHHAasE W3MEHYMBOCTHY, «ApomMopdo3bl»,
«Ununoananramumny, «O0mas aereHepauus», «JBuxymue cuiibl 3Bomonuny», «Kapra-
cxema wapuipyra nytemectBuss Y. JlapBunay, «boprba 3a cylecTBOBaHHE»,
«IIprcnocoOaeHHOCTD OpPTraHu3MOB», «I"eorpaguueckoe BUI000pa30BaHUEy,
«IKOJIOTUYECKOE BUIO0OOPAZOBAHUEY.

ObopyoosaHue: KOIEKINS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKPAacKu, HaOOp
IJIOJIOB M CeMsH, KoJutekuusi «lIpumepsl 3alIUTHBIX MPUCIIOCOOJICHUN Y SKUBOTHBIX),
Mozenb « OCHOBHBIC HATIPABJICHUSI HBOTIOIUNY, 00bEMHAsI MOIeNb «CTPOECHHE TOJIOBHOTO
MO3ra IMO3BOHOYHBIX).

buoreorpapuyeckas kapta Mupa, KoJieKuus «P@opMbl COXPAHHOCTH UCKOTAEMBIX
KUBOTHBIX M pacTeHUi», monenb ammiukanusa «llepekpéct XxpoMocom», BIlaKHbIE
npenapatel  «Pa3Butme Hacekomoro», «Pa3BuTme JATYIIKHM», MHUKpOIpenapar
«dpo3oduna» (HopMa, myTanuu GOpMbI KPHLIILEB U OKPACKHU Tea).

Jlabopamopnsie u npakmuyueckue padoomol:

JlaGoparopHas pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(POIOTHUECKOMY
KPUTEPHIO».

JlaGoparopHas pabora Ne 2. «OnucaHue MNPUCIOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIHHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE )KU3HU HA 3emJie

JloHaydHble TpPENCTABICHUS O 3apOKICHUM JKU3HU. HayuHble THUDOTE3BI
BO3HUKHOBEHUS JKM3HM Ha 3emuie: a0WOTeHe3 U MaHcnepMus. XUMHUYECKasi IBOJIIOLIUS.
AOUOTEeHHBIN CUHTE3 OPTaHUYECKUX BEILIECTB U3 HEOPTAHMUECKUX. DKCIIEPUMEHTAILHOE
MOATBEPKIECHUE XUMUUECKOU 3BOMOIMU. HavanbHble 3Tanbl OMOJOTHYECKON IBOJIIOLIUH.
['mnoreza PHK-mupa. ®@opMupoBaHue MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHE
IPOTOKJIETKH. [IepBble KiIeTKN 1 uX 3Boronys. PopMUpPOBaHUE OCHOBHBIX IPYIIIT KUBBIX
OpPTaHHU3MOB.
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Pasgutne xu3HM Ha 3emuie mo spam U nepuojgaMm. Karapxel. Apxelckas H
npoTepo3oiickas 3pbl. [laneo3oiickas 3pa U €€ nmepuobl: KeMOPUNCKUN, OPJAOBUKCKUM,
CHWJIYPUMCKUI, IEBOHCKUN, KAMEHHOYTOJIbHBINA, IEPMCKHH.

Me3o30HCcKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUK, MEITOBOM.

Kalino3oiickas 3pa u €€ nepruobl: aleOreHOBbIN, HEOT€HOBBINM, AHTPOIIOT€HOBBIM.

XapakTepucTuKa KIMMara M Te0JOTMYecKuX MpoueccoB. (OCHOBHBIE 3Tallbl
HBOJIIOIUU PACTUTEIBHOTO U >KMBOTHOIO MUpa. ApoMop(d03bl Y pacTeHUN U KUBOTHBIX.
[losiBneHue, pacBeT U BBIMUPAHKUE TPYIIT KUBBIX OPTaHU3MOB.

CucrtemMa OpraHMYecKOro MHUpa Kak oOTpaxeHue SBoiaouud. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBoJIIOIMSL 4YeJoBeKa. AHTPOMOJIOTHS KAaK Hayka. Pa3BuTue MpeacTaBICHU O
MIPOUCXOKICHUH YeoBeKa. MeToabl u3ydueHus: aHTpornorene3a. CxXoACcTBa U pa3iaudus
YEJI0BEKA U JKUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JIBkymue cuibl (hakTophl) aHTpornoreHe3a. HaciencTBeHHass M3MEHUYUBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 KU3HU, M3TOTOBJICHUE OPYIUN Tpyna,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTaauMd W BETBH SBOJIOIUU YEJIOBEKA: ABCTPAJONUTEKH, YenoBek
yMenbld, YenoBek mnpamoxonusumi, YenoBek HeaHAepTanbCKul, YenoBeK pa3yMHBIN.
Haxolku ucKomaeMbIXx OCTaTKOB, BpEMs CYIIECTBOBaHUS, 00JIACTh PACHPOCTPAHECHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

Uenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BPOINEOHIHAS (€Bpaszuiickas),
HErpo-aBCTpasiouHas (PKBATOpPHAIbHAS), MOHTOJIOMAHAS (a3MATCKO-aMEPUKAHCKAs).
Ueptbl mpuUCOCOOJIEHHOCTH MPEICTABUTENICH YENOBEYECKUX pac K  YCIOBHIM
cyuiectBoBaHus. EnquHCTBO yenoBeueckux pac. Kpuruka pacusma.

Jemoncmpavuu:

Ilopmpempwi: ®@. Penn, JI. ITactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabnuyvr u cxemvl:. «Bo3aukHoBeHne CoJHEUHOM CHCTEMEBD», «Pa3Burme
opraHuuyeckoro  mupa»,  «PactutenpHas — kineTka»,  «OKUBOTHas  KJIETKay,
«IIpokapuornueckass kietka», «CoBpeMeHHas CHCTEMa OpPraHUYEeCKOro MHpPay,
«CpaBHEHHE aHATOMHYECKUX YePT CTPOEHUS YEJIOBEKA U YEIOBEKOOOPA3HBIX 00E3bsSIHY,
«OCHOBHBIE MECTa MAJCOHTOJIOTMYECKUX HAXOJIOK MPEIKOB COBPEMEHHOI'O YEJIOBEKAY,
«/lpeBHenmme mrogm», «lpeBHue mromau», «llepBele  COBpEMEHHBIE  JIFOAWY,
«YenoBeyeckue pach».

Obopyoosanue: mynsxu «lIpoucxoxaenue 4enoBeka» (OIOCTHI aBCTPAIONMUTEKA,
MUTEKAHTPONa, HEaHAepTaablla, KPOMAHBOHIIA), CICTKH WIH H300paKeHUS KaMEHHBIX
OpyaMii  TEPBOOBITHOTO  deNoBeKka  (KaMHU-YOIIEphl,  pybmna,  ckpeOia),
reOXPOHOJIOTHYECKass Tabnwia, KoJekuus «DopMbl COXPAHHOCTH HMCKOMAEMBbIX
YKUBOTHBIX U PACTCHUIN».

Jlabopamopuvie u npakmuueckue pabomaoi:
[TpakTrueckas padorta No 1. «3yyeHune ucKkonaeMpIX OCTATKOB PACTEHHM
Y KUBOTHBIX B KOJUIEKIIUAX).
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DKcKypceus «IBOIOIMS OPraHUYECKOTro MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYYHBIH
WU KpaeBeAYECKUM My3ei).

Tema 3. Opranusmsl U OKpY KaloLIas cpeaa

OKOJIOTHsl KaK HayKa. 3aJadyd M paslieibl dKOJOrMU. MeToabl 3KOJIOIMYECKUX
UCCJIE0OBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIlHAsA, I1OYBEHHAs,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckue  ¢akropbl.  Knaccudukanus — skojgormdeckux — (PaKTOpPOB:
abuoTHYECKHEe, OMOTUYECKUE U aHTPOIIOTeHHBbIE. JleficTBHE SKOIOTMUECKUX (PaKTOPOB Ha
OpraHU3MBbl.

AbGuotnyeckue (HakTopbl: CBET, TEMIepaTypa, BIAKHOCTb. POTONEPUOAU3M.
[IpucnocoOnenus: OpraHu3MoB K JEHCTBUIO a0MOTHYECKUX (pakTopoB. buomornueckue
PUTMBL.

buotnueckue ¢dakropsl. Bunbl OumoTHuyecKuMX B3aUMOJCHCTBUI: KOHKYPEHIMS,
XUIIHUYECTBO, cUMOMO3 U ero Qopwmel. Ilapasutusm, Koomepamusi, MYyTyaJlu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEHUTPATU3M.
3HaueHHe OMOTUYECKUX B3aUMOACHCTBUM JUIsI CYILIECTBOBAHUS OPTaHU3MOB B IIPUPOJIHBIX
COOOIIECTBAX.

DKOJIOTUYECKHUE XAPAKTEPUCTUKU MOYJAUU. OCHOBHBIE ITOKA3ATENH NOMYJIISALUN:
YUCJIEHHOCTb, MIIOTHOCTb, POXKIAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpauus. JluHamuka
YUCJICHHOCTH NOITYJISIUUU U €€ PeryJIsius.

Jemoncmpavuu:

TIlopmpemesi: A. I'ym6onbar, K.®. Pynwe, O. ['exkens.

Tabauyst u cxemwvi: xapta «lIpupomnbie 30HBI 3emin», «Cpenbl OOUTaHUS
OopranusmoBy»,  «@otonepuoguzm»,  «llonmymsuum»,  «3aKOHOMEPHOCTH  pOCTa
YUCJIEHHOCTHU MOMYJISIIUKA UHPY30pUU-Tyhenbkny, «luiieBsie enmny.

Jlabopamopnvie u npakmuueckue padomaoi:

JlabopaTtopHas pabota Ne 3. «Mopdonoruyeckne 0COOEHHOCTH pacTEHUN
13 pa3HbIX MECT OOUTAHUS Y.

JlabopatopHas pabota Ne 4. «BnusiHME cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckass pabora Ne 2. «llomcy€r miaoTHOCTM MONyJALMA pPAa3HBIX BUAOB
pacTeHu.

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKHe CHCTEMbI
Coo0miecTBO opraHu3mMoB - OuoneHo3. CTpykTypsl OHOLIEHO3a: BHIOBas,
pOCTpaHCTBEHHAsA, Tpoduueckas (mumieBas). Buasi-nomuHanTsl. CBsi3u B OMOIIEHO3E.
DKoJioruueckue cucteMsl (3kocuctembl). [loHsTHe 00 3KOCHCTEME U OMOTEOLIEHO3E.
@OYHKIIMOHAJIbHBIE KOMIIOHEHTbl 3KOCUCTEMbI: MPOJYIIEHThI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopor BelecTB U NOTOK 3HEpPTUH B d3kocucteMe. Tpoduueckue (MUIIEBbIE) YpPOBHU
skocucteMbl. [Tumiessie nenu u cet. OCHOBHBIE MOKAa3aTeIN YKOCHCTEMBI: Omomacca,

16



OPOAYKIHUA. DKOJOTMYECKHUE MUpaMUbl: TMPOAYKIHH, YUCICHHOCTH, OWOMACCHI.
CBolicTBa 9KOCHCTEM: YCTOMYMBOCTD, CAMOPETYIISIMS, pa3BuTue. Cykiieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03Ep U PEK. DKOCUCTEMa XBOWHOTO WM
IIMPOKOJMCTBEHHOTO JIeca.

AHTpOIOTEHHBIE SKOCUCTEMBI. ATpPO3KOCUCTEMBI. Yp603KOCUCTEMBL.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpasne kak (¢GakTop yCTOWYMBOCTH  dKocucteM. CoxpaHCHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenue B.W. Bepnajackoro o 6uocdepe. I'panulipl, coctaB U CTpYKTypa Ouochepsl.
XKusoe BemectBO u ero ¢GyHkuuu. OcobeHHOCTH Onochepsl Kak TII00aTbHON
sKOcHCcTeMBI. /[nHamMIueckoe paBHOBecUE U 00paTHas CBsA3b B Onocdepe.

KpyroBopoThI BelecTB 1 OMOr€0OXUMHUYECKHE LUKIIBI JIEMEHTOB (YIJIepo/a, a30Ta).
3oHabHOCTH OMOChephbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuectBo B Ouocdepe 3emin. AHTpPONOrEeHHbIE W3MEHEHUs B Ouocdepe.
['1o6abHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHHM€e PpUPOIbI U YyenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak
OCHOBa ycToluMBOCTU Omocdepsl. OCHOBA PAIMOHAIIBHOIO YIPABJICHHUS MPUPOIHBIMU
pecypcaMu U UX Mcojb30BaHue. JJocTrkeHHsI OMONIOTHU U OXpaHa MPUPOIBI.

Jemoncmpavuu:

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

Tabauyvr u cxemwvi: «llumeBble nenm», «bHUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie coobiecTBay, «llenu nutanusy, « Akoigorudeckas nupamuaay, «buochepa
U 4eJIOBEK», «DKOCHUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA XBOMHOIO JIECa,
«buoreno3 BogoEMay, «ArporeHo3», «lIprumepHble aHTPONOTeHHbIE BO3JCHCTBUS Ha
npupoy», « BaxkHelme nCTOYHUKY 3arpsiI3HEHUS BO3/lyXa U TPYHTOBBIX BOJ», «IlouBa -
BayKHEHIasi coctapisitonias ouochepo», «DakTopsl nerpananuu mousy, «llapHUKOBBIIM
abdexT», «DakTopbl paguoOaKTUBHOTO 3arpsi3HeHHs] Ouocdepbl», «O0mas CTpyKTypa
ouocdepnl», «PacnpoctpaHenue xu3Hu B 0uochepe», «O30HOBBIN 3kpaH Ouochepsb»,
«KpyroBopoT yriepoaa B 6uochepe», «KpyroBopot azora B mpupoe».

Oo6opynoBanue: Mojaenb-anIuinKanus « TunuaHble OMOLEHO3bI», repOapuit
«PactutenbHble COOOIIECTBA», KOJUICKIMU «buoneHo3», «Bpeautenu BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJNBTYp», TepOapu U KOJJICKIIMM PACTCHHH W >KUBOTHBIX,
MpUHAJJICKAIME K Pa3HbIM AKOJOTMUECKHMM rpynmnaM oaHoro Bujaa, KpacHas kHura
Poccutickoit @enepanuu, n300paskeHUsI OXPaHSIEMbIX BUJOB PACTCHUN U KUBOTHBIX.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
11O BUOJIOI'MA HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUSA

Cornacio ®I'OC COO ycraHaBiuBarTcs TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
OOYYarOIIMMUCS TIPOTPAMM CPETHETO 001Iero 00pa3oBaHus: JUYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.
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JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType TMYHOCTHBIX pE3yIbTATOB OCBOEHUS MpeIMETa « bUOTOTHUS» BBIIEIEHBI
CJIEIYIOLIUE COCTABJISIIONIME: OCO3HAHME OOYYaIOIIMMHCS POCCUUCKOW TIpaskJaHCKOU
WJICHTUYHOCTA - TOTOBHOCTM K  CAMOPa3BUTHUIO,  CAMOCTOSITEIBHOCTH U
CaMOOIIPECIICHUI0, HATUYUEe MOTHUBAIMU K OOy4YeHHIO OWOJIOrHH, leJeHaNpaBiIeHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHHI JIMYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH W
HUCTOPUYECKUX TPAAUIUN pa3BUTHUSI OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh
oOy4Jaronmxcst PyKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTU II€HHOCTHOCMBICIOBBIMU
YCTAaHOBKAMH, TIPUCYIIMMH CHCTEME OWOJOTHYECKOTO O0pa3oBaHUsS, HaIUJHC
AKOJIOTUYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTABUTH 1€ U CTPOUTH >KU3HEHHBIC
TIJIAHBI.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHUS mpeaMera «buonorus» mgocTurarorcs B
€MHCTBE YYECOHOW U BOCITUTATEIHHOU JESTEIHLHOCTA B COOTBETCTBUU C TPATUITMOHHBIMU
POCCUWCKMMH  COLUUOKYJIbTYPHBIMU, HMCTOPUYECKUMHU U JTYXOBHOHPABCTBEHHBIMHU
IIEHHOCTSIMU, TMPUHATBIMU B OOIIECTBE TMpaBWIaMU M HOpPMaMU TIOBEJCHUS U
CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMS, CAMOBOCITUTAHUSI | CAMOPA3BUTHUS, Pa3BUTHUS
BHYTPEHHEW MO3UIMHU JIMYHOCTH, ATPUOTU3MA, YBOXKEHHUS K 3aKOHY WM MPABOMOPSIKY,
YeJIOBEKY TPyJa U CTapIlieMy MOKOJIEHUIO, B3AMMHOTO YBaKEHUS, OCPEKHOTO OTHOIICHHUS
K KyJIbTYPHOMY HAacJIE€AWI0 W TPaAulMsSM MHOTOHAallMOHAJIBHOrO Hapoja Poccuiickoit
denepanuu, TPUPOJE U OKPYKAIOLIEH cpele.

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOTro mpenMera «buosorus» maOMKHBI
OTpaXaThb  TOTOBHOCTb U  CIHOCOOHOCTH  OOYYalOIIMXCS  PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CHUCTEMON  I[EHHOCTHBIX
OpHEHTAIlMM, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIMX TPATUITUOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO OIMbITa W OIbITa
JEATEIBHOCTH B TIPOILIECCE pea3allid OCHOBHBIX HAIlPaBICHU BOCHUTATEIbLHOMN
JESITETbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa’kaaHCcKOro BOCIIUTAHUS:

Cc(OPMHUPOBAHHOCTh TPAXKTAHCKOW TMO3MIIMKA OOYYAIOMIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCUHCKOIO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX INMPaB M 0O0S3aHHOCTEH, YBa)XCHUC 3aKOHA U
IIPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW AESATENBHOCTU MPU CO3JAAHUM Y4EOHBIX
IIPOEKTOB, PELICHUH YYEOHBIX M MO3HABATEIbHBIX 3aJ]a4, BBHIOJHEHUH OMOJOTHYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEIEsATh COOCTBEHHYIO IMO3MUIIMI0 MO OTHOUIEHUIO K SIBICHUSM
COBPEMEHHOU KU3HU U OOBSICHSATH €€;

YMEHHE YYUTBHIBATh B CBOUX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOACH C pa3HbIMU YOEXKIECHUSMH, KyJIbTYPHBIMH ILIEHHOCTSIMH W
COLIMAJIbHBIM TIOJIOKEHUEM;
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TOTOBHOCTh K COTPYJHUYECTBY B IPOIIECCE COBMECTHOTO BBITIOJHEHUS y4COHBIX,
MMO3HABATEIbHBIX U HUCCIEAOBATEIILCKUX 33/a4, YBAKUTEIBHOTO OTHOLICHUS K MHEHUIO
OIIIMIOHEHTOB TP OOCYKIEHNUHN CIIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COICPIKAHMS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) MaTPHOTHYECKOT0 BOCIIHTAHUSI:

c(hOpPMHPOBAHHOCTh POCCHHCKON TPaKIaHCKOW WIACHTHYHOCTH, MaTPUOTHU3MA,
YBAXKEHHUSI K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH mepes PoaumHou, roproctu 3a
CBOM Kpal, CBOKO PoauHy, CBOM S3bIK W KyJbTYpPY, HOPONUIOE M HACTOSAIICE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHONIEHWE K MPUPOJHOMY HACICAWI0O W MNaMSITHUKaM MPUPOIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUUCKUX YYEHBIX B CTAHOBJIICHHE U Pa3BUTHE
OMOJIOTHY, TOHUMAHUSI 3HAYEHUs OWOJIOTMH B MO3HAHUU 3aKOHOB MPHUPOJIbI, B JKU3HU
YeJIoBeKa M COBPEMEHHOI'0 00I11eCTBa;

unenHas yOeXIEHHOCTh, TOTOBHOCTh K ClyXeHuro u 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOTO BOCIIMTAHMSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHIICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh  OIICHUBATh CHUTYyalli0 M TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B IIOCTPOCHUE YCTOMYHBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHWE K CBOUM POJMUTENSAM, CO3JAHUID CEMbU HA OCHOBE
OCO3HAHHOT'O TPUHSATHUS IIEHHOCTEN CEMEWHOW KWU3HU B COOTBETCTBUHU C TPagULIASIMU
HaponoB Poccuu;

4) 3CTeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOEC OTHOIICHHWE K MHpPYy, BKIIOUYas O3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHHUE SMOITMOHAIBHOTO BO3JICHCTBHS JKMBOM IIPUPOJIBI M €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPKCHHIO B PA3HBIX BUIaX UCKYCCTBA, CTPEMJICHUE MPOSIBIISATH
Ka4ecTBa TBOPUYCCKON JTUIHOCTH;

5) ¢usuyeckoro BocnUTAHHMSA, (OPMHUPOBAHUSI  KYJbTYPbl  3I0POBbSI W
IMOIUOHAIBLHOTO 0J1ATONOTYYHSI:

MMOHMMAaHUE W pealii3aliis 3J0pOBOTO M 0Oe30IacHoro oopasa KU3HH (370pOBOC
MATaHUE, COOJIIOJCHUE TUTHECHUYSCKUX IPaBUJI W HOPM, CcOalaHCHPOBAHHBIM PEKHM
3aHATHH W OTHbIXa, PEeTyJIsIpHas (pu3ndeckas aKTUBHOCTH), OEPEIKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY U TCUXHUYECKOMY
3JI0POBBIO;

MOHUMAaHUE TIEHHOCTH TPaBUJ WHAWBUAYAJIHLHOTO M KOJIJIEKTHBHOTO 0€301MacHOTO
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IIOBEJCHUS B CUTYALUAX, YTPOKAKOUIUX 310POBBIO U KU3HU JOJEH;
OCO3HAHHWE IOCJIEACTBUM W HENpUATHS BPEAHBIX MPUBBIYEK (YHNOTpeOIEHUS
aJIKOT0JI5l, HAPKOTHKOB, KYpPEHHUS);

6) TpyaoBOro BOCIIMTAHHSI:

TOTOBHOCTD K TPY/Y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYI0II00uE;

TOTOBHOCTh K aKTHUBHOM JEATEIBHOCTH TEXHOJOTUYECKOM U  COLMAJIbHOMN
HAIpPaBIEHHOCTH, CHOCOOHOCTh HMHHUIIMUPOBATh, IUIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

UHTEpEeC K pa3iuuHbiM chepam mnpodeccuoHANbHOM MESITeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP OyAyiie mpodeccuu U peain30BbIBATH COOCTBEHHBIE
YKU3HCHHBIC TIJIaHbI;

TOTOBHOCTbH U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPA30BAHUIO HA MPOTKEHUU
BCEM KU3HU,

7) 3K0JOTHYeCKOTr0 BOCTIMTAHUS:

HKOJIOTUYECKH 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJAEC KaK UCTOUHMKY KU3HU Ha
3emMiie, OCHOBE €€ CYIIECTBOBAHUS,

IIOBBILICHUE YPOBHS 3KOJIOTUYECKOU KYJIbTYPHI: MpUOOPETEHHUE OTbITA
IJIAHUPOBAHUS TTOCTYIIKOB U OLICHKM WX BO3MOXHBIX IMOCIEICTBUU I OKPYKAIOIIECH
Cpensl;

OCO3HaHME II00aJTHFHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM U MyTeH UX PEIICHNUS;

CIIOCOOHOCTh MCHOJIBb30BaTh MPUOOpPETAEMble MPU U3YYEHUH OMOJOTUU 3HAHUS U
YMEHUS MPU PEIICHUU MPOOJIeM, CBA3aHHBIX C PAIMOHAIBLHBIM MPUPOOTNOIH30BAHUEM
(coOmroieHue mpaBuIl MOBEACHUS B IPUPO/IE, HAITPABICHHBIX HA COXPAHEHUE PABHOBECHS
B DKOCHCTEMAX, OXPaHy BUIOB, IKOCUCTEM, OUOChEpPHI);

AKTUBHOE HENPUATHE AEUCTBUW, NPUHOCAIIMX BpEI OKPYXKAIOIIEH MPUPOIHOU
cpeie, YMEHHE MPOTHO3UPOBATh HEOJAroNmpHUsTHBIE HKOJOTUYECKUE TOCIEICTBUS
MPEANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;

HAJIMYKME PA3BUTOTO SKOJIOTMUECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYpPHhI, ObITa
JIESITETbHOCTH 3KOJIOTUYECKOW HAIPABIECHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HWMHU B
IT03HABATEIbHOW, KOMMYHUKATUBHON U COLIMAIIBHOM MPAKTUKE, TOTOBHOCTHU K YYaCTHUIO B
MPAKTUYECKOM JIEATEIIBHOCTH SKOJIOTUUYECKON HAIPABJIEHHOCTH;

8) 1eHHOCTH HAYYHOI'O MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKHM M OOIICCTBEHHOM IPAKTUKH, OCHOBAHHOTO Ha JUAJOTe KYJILTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YUTATEIIbCKOM KYJBTYPbl KaK CpEICTBa
B3aUMOJECUCTBUS MEXY JIFOJbMU Y IMO3HAHUS MUPA;

NOHMMaHUE CIeU(PUKN OMOJIOTUH KaK HaAyKH, OCO3HAHUS €€ PO B (POPMUPOBAHUU
pallMOHANIBHOTO HAY4YHOrO MBIIUICHHS, CO3[aHWU 1EJIOCTHOIO MPEACTaBlIeHus 00
OKPYXAaIOIeM MHUPE KaK O €IWHCTBE MPUPOJBI, YeIOBEKa W OOIIEeCTBa, B MO3HAHUU
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OPUPOAHBIX 3aKOHOMEPHOCTEM M pelIeHuu NpoOJIeM COXpaHEHUS MPUPOJAHOTrO
pPaBHOBECHS;

yOeKIEHHOCT, B 3HAYMMOCTH OWOJIOTUU JUIsi COBPEMEHHOW IMBUJIM3AIIUU:
oOecrieueHUsT HOBOTO YPOBHS PAa3BUTHUS MEIUIIMHBI, CO3JaHHE TEPCIEKTHBHBIX
OMOTEXHOJIOTH, CIOCOOHBIX pEIIaTh PEeCypcHbIE MPOOIEMbl Pa3BUTHUSI YEIOBEUECTBA,
MOMCKa MyTeH BBIXOAA U3 TJI00ATBHBIX HKOJOTHYECKUX MpoOJieM U 0OecreyeHUs
nepexofa K YCTOMYMBOMY pa3BUTHIO, PAITMOHAIEHOMY HCIIOIB30BAHUIO IPHUPOTHBIX
pecypcoB U (hOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUHU OMOJIOTHUYECKHX 3HAHWHA B IEJISX TTOBBITIICHUS
oOmmelt KyJabTyphbl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, KaK COCTaBHOM YacTH
GyHKIIMOHATBLHOM TPAMOTHOCTH O0YYaIOIINXCS, POPMUPYEMO TTPU N3YUCHUHN OMOJIOTUH;

MMOHMMAaHUE CYIITHOCTH METOOB ITO3HAHMUSI, UCIIOJIb3yEMbBIX B €CTECTBCHHBIX HayKaX,
CIIOCOOHOCTH HMCHOJB30BaTh MOJydaeMble 3HAHUS JUIsl aHAIM3a U OOBSICHEHUS SIBIICHUN
OKPYAIOIEro MUpa U MPOUCXOIAIIUX B HEM U3MEHEHUN, YMEHHE JeJIaTh 000CHOBAaHHBIE
3aKJTFOYCHUST Ha OCHOBE HAYYHBIX (DAKTOB W MMEIOIIMXCS JAHHBIX C IETBI0 TOTyUCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAaMOCTOSTEIHLHO MCIOIB30BaTh OMOJIOTHICCKIE 3HAHUS IS PEIICHUS
po0sieM B peasIbHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAaHWE IIEHHOCTH HAYYHOW JIESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTD K HETIPEPHIBHOMY 00Pa30BaHUIO 1 CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJTyYCHUIO HOBBIX 3HAHWM MO OWOJIOTHH B COOTBETCTBUU C JKU3HCHHBIMH
MOTPEOHOCTSIIMU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHble pe3yJibTaTbl OCBOEHUSI ydyeOHoro mnpeamera «buomorus»
BKJIFOYAIOT:  3HAYUMBIE 7151 (GOPMHUPOBAHUSI MUPOBO33PEHHS 00yUarOIINXCS
MEXIUCIUIUIMHAPHBIE  (MEXKIpPEIMETHbIC) OOIlEHAYyYHbIE TIOHSATHSA, OTpaXarollue
I[EJIOCTHOCTh HAYYHOU KapTHHBI MUPA U CHCIM(PUKY METOJOB MTO3HAHUS, HCTIOIB3YEMbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTrus, SIBICHHE, MPOIIECC, CUCTEMa, HAYYHBIN
(bakT, IPUHITUTI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBAHUE,
HaOJIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTUX), YHUBEpPCATbHbIC yUeOHbIE NEeHCTBUS

(To3HaBaTeIbHBIC, KOMMYHHKATHBHBIC, PETYJISI TUBHBIC), o0ecTieunBarOIINe
dbopMupoBaHre (YHKIIMOHATLHOW TPAaMOTHOCTH H  COIMAIBHOW  KOMITCTEHITUH
o0y4Jarommxcs, CIIOCOOHOCTH oOy4JaroIuxcs WCIOJIb30BAaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHUECKHE 3HAHUS ¥ YHUBEpPCAIbHBIC YydeOHBIC
JICVCTBYS B IO3HABATEILHOM U COIUAIBHON MPAKTHKE.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
Bba3oBble JJornyeckue aeiicTBUA:
CaMOCTOATENEHO (POPMYITUPOBATH U AKTyTM3UPOBATH IMTPOOJIEMY, pACCMATPUBAThH €€

21



BCECTOPOHHE;

WCITOJIB30BATh MPU OCBOCHHWH 3HAHWUN MPUEMBI JJOTHYECKOTO MBINLICHUS (aHAIN3a,
CHHTE3a, CpaBHEHUS, Kitaccuukammu, 0000IIeHNs ), paCKPBIBATH CMBICT OMOJIOTHUECKUX
MOHATUHN (BBIACIATh WX XapaKTEPHbIC NPHU3HAKH, YCTAHABIMBATH CBS3U C JIPYTUMHU
MIOHSATUSIMHU );

OTIPEEIATh 1S ACATEIHHOCTH, 3aaBasi MapaMeTPhl U KPUTEPHUH UX JTOCTHKCHUS,
COOTHOCHUTH Pe3YJbTAThI ICATEILHOCTH C MIOCTABICHHBIMH LIETISIMU;

UCTIOJIb30BaTh OMOIOTHYECKHE MOHITHS ISl OOBSICHEHHS (PAKTOB U SIBIICHUH JKUBON
PUPOIBL;

CTPOUTH JIOTUYECKHE pacCyXJAeHUs (MHIYKTUBHBIC, ICTYKTUBHBIC, [0 aHAJIOTHH),
BEIIBIIATH  3aKOHOMEPHOCTH ¥ TIPOTHBOPEYMS B PAacCMAaTPUBACMBIX  SBJICHUSX,
(bOopMyIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSATh CXEMHO-MOJICIbHBIC CPEACTBA [JII TPEICTABIICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIICHUH B M3y4aeMbIX OHMOJIOTMUECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHIA
Pa3HOIO PoJia, BBISIBIICHHBIX B PA3JIMYHBIX HH(OOPMAIITMOHHBIX HICTOYHUKAX;

pa3palaTbiBaTh IUJIaH PEIICHHS MPOOJeMbl C YYETOM aHalU3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMATEpUATILHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATEIHLHOCTh, OIICHUBATH COOTBETCTBHUE PE3YyJIbTATOB
1[EJISIM, OLICHUBATh PUCKH TOCIIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBATh M BHITIOJHATh PadOTy B YCIOBHSIX pEajbHOTO, BUPTYAJIHLHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebckue AeicTBUS:

BJIAJICTh HABBIKAMHU Y4YEOHO-UCCIIEOBATEIIbCKOM W TIPOCKTHOU JESTENbHOCTH,
HaBBIKAMH pa3pernieHust mpoosieM, CITOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSATEIILHOMY
MOMCKY METOJIOB PEIICHHs MPAKTUYECKUX 3a7a4, MPUMEHEHHUIO Pa3IMYHbIX METOOB
TIO3HAHUS,

HCIIOJIB30BATh PA3IMYHBIC BUBI ICSITEIILHOCTH T10 MOJTYYEHHUIO HOBOTO 3HAHUS, €r0
WHTEPIPETALNN, TIPEOOPA30BAHUIO U MPUMCHECHHIO B YICOHBIX CUTYAIUIX, B TOM YHCIIC
TP CO3/TaHUH YICOHBIX M COITMATIBHBIX TTPOCKTOB;

dbopMHupoBaTh HAYYHBIM THUI MBINUICHHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSMHU U METO/IAMH;

CTaBUTH U (GOPMYITHPOBATH COOCTBEHHBIE 3314l B 00pa30BaTEILHOMN NEITEIILHOCTH
Y )KU3HCHHBIX CUTYaITUsX;

BBISIBIIATH TIPUYMHHO-CJICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a/a4y, BBIJIBUTATh
TUNoTe3y €€ pelieHus, HaXOAUTh aPTYMEHTHI ISl TOKa3aTelIbCTBA CBOUX YTBEPIKICHHUIM,
3aJ1aBaTh MapaMeTPhbl U KPUTCPUU PCIICHUS;

aHAM3UPOBATh TOJYYEHHBIE B XOJI€ PEUICHUS 3aJa4dl PE3yJbTaThl, KPUTHUYECCKU
OIICHMBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATH IEJICHANPABICHHBIN MTOUCK MEPEHOCA CPENICTB M CIIOCOOOB IEUCTBUS
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B MTPO()ECCUOHATIBHYIO CPEAY;

yMETh TMEpPEHOCUTh 3HAHUS B T[IO3HABATEIbHYI0O W TMPAKTHUECKYI0 00JacTu
KU3HENEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAIBHBIE TOAXObI U PEIICHUS, CTABUTH
poOJIeMBbI U 3a/1a4H, I0MYCKAIOIINUE aJTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ nundopmanmeii:

OPUEHTUPOBATHCS B PA3JIUYHBIX HCTOYHUKAX HHMOpMAIUU (TEKCTE Y4eOHOro
ocoOUsl, HAYYHO-TIOMYJIAPHOM TUTEpaType, OMOJOTHIECKUX CIOBAPSAX U CIPABOYHHUKAX,
KOMIBIOTEPHBIX 0a3ax MJaHHBIX, B IHTepHEeTE), aHaIM3upOBaTh HH(POPMAIIMIO PA3THUHBIX
BUJOB U (OpM TMpencTaBlICHUs, KPUTUYECKH OLIEHUBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTH;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSTh Pa3IUYHbIE METOJIbI MPU TIOUCKE U OTOOpPE
Ouonornyeckor nHGOpMAaIIMK, HEOOXOUMOM JIJIsl BHITIOJIHEHUS YYeOHbIX 3a/1a4;

npuoOperaTh  ONBIT  HMCHOJB30BAaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHU, COBEPIICHCTBOBATh KYJbTYPY AaKTHUBHOTO WCIIOJIB30BAHUS PA3THYHBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (POPMY MPEACTABICHUSI OMOIOTMYECKON
uHdopmaruu (cxeMsbl, rpaduKu, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTOE);

UCII0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPHU padOTe ¢ OMOJIOTUYECKOMN
uHdopMaIuen: MPUMEHATh XUMHYECKHE, (U3UYECKHE U MaTeMaTHYECKHUE 3HAKU H
CUMBOJIBI, (hopMyIibl, aOOpeBUaTYpy, HOMEHKJIATYPY, UCIIOJIB30BaTh U MPEeoOpPa30BhIBAThH
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMHU PACIO3HABaHUS W 3alluThl MH(OpMaiuu, WHGOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA
OO0wmenne:

OCYUIECTBJISATh KOMMYHHUKAIIMU BO BceX cdepax >KU3HU, aKTMBHO Y4acTBOBATH B
JUAJIOTe WM JUCKYCCHUH TI0 CYIIECTBY O0O0CYyKIaeMol TeMbl (YMEHHUE 3aJ1aBaTh BOIIPOCHI,
BBICKA3bIBaTh CY)X/I€HHSI OTHOCUTEIILHO BBITIOJIHEHUSI MTPejiaraeMoi 3a/lauu, yUuThIBAaTh
WHTEPECHI U COTJTACOBAHHOCTH MO3UIMI IPYTUX YYACTHUKOB JIMAJIOra UM AUCKYCCHUH);

pacrno3HaBaTh HeBepOaIbHbIE CPEICTBA OOIIECHMS], IOHUMATh 3HAYE€HUE COLIMATIbHBIX
3HAKOB, IMPEANOCHIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyallMil, yMEThb CMST4aTh
KOH(JIMKTBI U BECTH IIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CHOCOOAMU OOIIEHUS M B3aUMOJCHCTBUSA, MOHUMATh
HaMEpPEHUs JIPYTUX JIIoJeH, IPOSBIATh YBAXUTEILHOE OTHOLIEHHE K COOECeHUKY U B
KOPPEKTHOU GopMme HopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JaraTth CBOKO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3bIKOBBIX
CPEICTB.
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CoBmecTHAasl 1€ATEJIbHOCTD:

MOHUMATh U UCIOJIb30BATh MIPEUMYILECTBA KOMAHIHOW U UHIUBUIYATIbHOU pabOThI
U PEIICHUH OMOJIOTMYECKOM MPoOIeMbl, 00OCHOBBIBATH HEOOXOIUMOCThH MPUMEHEHUS
IpynmnoBbIX (POPM B3aUMOJICHCTBUS NP PEIlICHUN yueOHOH 3a1auH;

BBIOMPATh TEMATHKY M METOJIbl COBMECTHBIX JIEUCTBUM C YUETOM OOIIMX UHTEPECOB
¥ BO3MOXHOCTEH KaK/10T0 WiIeHA KOJIJICKTHBA,

MPUHUMATH 1IEJIM COBMECTHOM J1eATEeNbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JENUCTBUS 0 €€ TOCTHXKEHHIO: COCTABIISITH IJIaH ACUCTBUH, paclpeiesiaTh POJIU C YUYETOM
MHEHUN yYaCTHUKOB, OOCYK/JIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAa4YECTBO CBOETO BKJIAJa M Ka)XJOT0 YYaCTHHKA KOMaHIbl B OOLIWH
pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;

npe/yaratb HOBBIE IPOEKTHI, OLEHHMBaTh MAEU C TMO3UIMU  HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE MOBEJACHUE B PA3IUYHBIX CUTYalUSX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranusauus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISIBIICHUS MPOOJIEM M UX PEIICHUS B
YKU3HEHHBIX U YUYEOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 11€JIEBbIC U CMBICIIOBBIE YCTAHOBKU B
CBOMX JIEUCTBUAX M IOCTYIIKAaX 10 OTHOLIEHHUIO K JKMBOM IPUPOLE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO  OCYIIECTBIISITH  ITO3HABATEIBHYIO  JIESITEIIBHOCTh,  BBISBIIATH
npoOJieMbl, CTaBUTh U (POPMYITUPOBaTH COOCTBEHHBIE 3aJaud B 0Opa3oBaTEIbHOU
JESITENbHOCTH U ’KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUsS] MPOoOJIeMbl ¢ YYETOM HMEIOIIUXCS
PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYaIUsIM;

pacumMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIOYTCHHUI;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CrIocoOCTBOBaTh (POPMHUPOBAHUIO U TIPOSBICHUIO IIMPOKOW SPYIUIUUA B PaA3HBIX
0o0NacTsX 3HAHUW, IOCTOSHHO TMOBBIIIATH CBOM O00pa30BaTENIbHBIA W KYJbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallMsiIM, BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/IeTh HaBBIKAMU I103HABATEIbHOU pe(IIEKCUU KAK OCO3HAHUS COBEPILIAEMBIX
JEUCTBUNA W MBICIUTENBHBIX MPOLECCOB, UX PE3YyJbTATOB U OCHOBAHWUM, UCIOJIb30BATh
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npuémbl pedIeKCUn JJIsl OLICHKU CUTYalluH, BHIOOpA BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTBI APYTUX MIPU aHATIU3€ PE3YJIbTATOB JAEATEIHHOCTH.

IIpunsitue cedst M APyrux:
MPUHUMATh ce0sl, MTOHUMAsi CBOU HEJIOCTATKU U JOCTOMHCTBA;
MPUHAMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU AHAIU3E PE3YIBTATOB ACATEIbHOCTH;
MpU3HAaBaTh CBOE MPaBO U MPABO APYIUX HA OLIUOKHU;
pa3BUBAaTh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOTO YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHble pe3ynbTaThl ocBoeHHUs mporpamMmmbl COO mo OGuosioruu Ha 6a30BOM
YPOBHE BKIIOYAIOT crienuduaeckue s ydeOHOro mpemmera «buomorus» HaydHBIC
3HAHMS, YMEHUS U CITOCOOBI IEHCTBHI TI0O OCBOCHHIO, HHTEPITPETAIINH U TIPEOOPA30BAHUIO
3HAHUM, BUJIBI JCATCIIBHOCTH 110 MOJYYECHHUIO HOBOTO 3HAHUS M NMPUMCHCHHUIO 3HAHUM B
pPa3TUYHBIX YYEOHBIX CHUTYyalMsIX, a TakKe B PEANTbHBIX JKU3HCHHBIX CHTYaIUsX,
CBSI3aHHBIX C Ouojoruei. B mporpamme mpeameTHbIE pe3ysbTaThl MPEICTABICHBI 10
rojiaMm oOy4eHusI.

[IpeameTHbIe pe3yabTaThl OCBOCHHS yueOHOTO npeamera «buonorus» B 10 kiiacce
JIOJKHBI OTPAXKAaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIK OMOJIOTUH B CUCTEME HAyYHOT'O 3HAHUS
€CTEeCTBEHHBIX HayK, B (D)OPMUPOBAHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KApTHUHBI
MHpa W HAYYHOTO MHPOBO33PEHHUSA, O BKJIAJEC POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
OHMOJIOTrOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHATIBLHON IPAMOTHOCTH YEJIOBEKa JIJIsl pEeIIEHUs
YKU3HEHHBIX 3a]1a4;

YMEHHUE PACKPHIBATh COJEPKaHUE OMOJIOTMYECKUX TEPMUHOB U TIOHITHM: >KH3Hb,
KJIETKa, OpraHu3M, MeTa0ou3M (0OOMEH BEIIECTB U MPEBpAIlEHUE YHEPTUU), TOMEOCTAa3
(camoperynsiius), ypOBHEBas OpraHu3allds >KUBBIX CHCTEM, CAaMOBOCIPOM3BEICHUE
(penpoyKiusi), HaCIeACTBEHHOCTh, U3MEHUMBOCTb, POCT U Pa3BUTHE;

yMEHUE  u3jJaratb  OWOJIOTMYECKHe Teopudu  (KJIETOYHas, XPOMOCOMHasi,
MyTaIMOHHAs, IIEHTPAJIbHAS JOTMa MOJEKYJsIpHON Ouonorun), 3akonsl (I'. Mennens, T.
Moprana, H.11. BaBuioBa) u ydeHus (0 IIEHTpaXx MHOTO0Opa3us U MPOUCXOXKICHUS
KyJabTypHbIX pacTteHuid H.M. BaBwiioBa), ompeaensiTh T'paHUIbI UX HTPUMEHHUMOCTH K
YKUBBIM CUCTEMAM,;

yMEHHUE BJIaJeTh METOJAaMU HAyYHOIO MO3HAaHUA B OHOJIOTMM: HaOJIOJCHUE U
ONMHMCAHWE JKUBBIX CHUCTEM, NPOLECCOB MW SBJICHUW, OpraHu3als W NpPOBEJICHUE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIABM)KEHUE THUIIOTE3bI, BBISBICHUE 3aBUCHUMOCTHU
MEXIY HCCIEAYyeMbIMU BEIMYUHAMH, OOBSCHEHHWE [MOJYYEHHBIX pE3yJbTaToB,
MCIIOJIb30BaHHBIX HAYYHBIX IMOHSATHI, TEOPUA M 3aKOHOB, YMEHHUE JN€JIaTh BBIBOJIBI Ha
OCHOBAHUH TMOJYYEHHBIX PE3YJIbTATOB;
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YMEHUE BBIJCIATh CYIIECTBEHHBIC MPU3HAKKM BHPYCOB, KJIETOK MPOKAPUOT U
9YKapHOT, OJHOKIIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIECCOB:
oOMEeHa BeIleCTB U MPEBpAIICHUS PHEPrUu B KJIeTKe, (POTOCHHTE3a, MIACTUYECKOTO U
HPHEPreTUYECKOro OoOMEeHa, XEMOCHHTe3a, MHUTO03a, MeHo03a, OIUIOJJOTBOPEHUS,
Pa3MHOXKEHHUS, UHIUBUTYAIbHOTO PA3BUTHS OpraHu3Ma (OHTOreHE3);

YyMEHUE TPUMEHSTh TIOJyUYCHHbIE 3HaHUS [JIs1 OOBSCHEHUS OMOJOTHMYECKHUX
MPOLIECCOB U SIBJICHUM, ISl IPUHATUS MPAKTUUECKUX PEUICHUN B TOBCEAHEBHOM KU3HU C
1ebI0 o0ecrieyeHus: 0€30MacCHOCTH CBOETO 3JI0POBBS U 3/I0POBbsI OKPYKAIOIINX JIFOJCH,
COOJIIOJIEHUsT HOPM TIPaMOTHOTO TMOBEJICHUS B OKpYyKaroulel MpUpoOIHON cpene,
MOHMMAaHUE HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTUKEHUNH COBPEMEHHON OWOJIOTHH U
OMOTEXHOJIOTUM JIJIsl pallMOHATILHOTO PUPOIONIOIb30BAHUS;

YMEHHUE pellaTh dJEeMEHTapHbIe NCHETUYECKUE 3aJladyd Ha MOHO- U JUTHOPHUIHOE
CKpElIMBaHUE, CLEIJICHHOE HAaCJleI0BaHUE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs JUIsl PEICKa3aHusl HACIeI0BaHUsI PU3HAKOB Y OPTaHU3MOB;

yYMEHHUE BBITIOJIHATH JTaOOPAaTOPHBIE U MpaKTHUYECKUuEe pabOThl, COONIIONATH MpaBUiia
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE  KPUTUYECKH  OICHUBATb W  HWHTEPHPETUPOBATH  UHOOPMAIUIO
OMOJIOTUYECKOTO COJIEP’KaHUSI, BKIIOUAIONIYIO TICEBJOHAYYHBbIE 3HAHMS U3 PA3TMYHBIX
HMCTOYHUKOB (CpEJICTBA MAacCCOBOM HMH(OpMAlUM, HAYYHO-TIOMYJSPHBIE MaTepHUabl),
TUYECKUE AaCHEKThl COBPEMEHHBIX HCCIEJOBAaHUN B  OWOJIOTHUH, MEAMIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO037]aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIIEHUS, 00001Ias
Ononornyeckyro MHGOPMAIMI0 U3 HECKOJBKUX HWCTOYHHKOB, TPAMOTHO HCIOJb30BaTh
MOHSATUIHBIN anmapaTt OMOJIOTHH.

[IpeameTHbBIC pe3yabTaThl OCBOCHHS yueOHOTO npeameta «buonorus» B 11 kiacce
JOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIK OMOJIOTUH B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHOH E€CTECTBEHHO-HAYYHON KAapTHHBI
MHpa W HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJC POCCUUCKUX M 3apyOC)KHBIX yUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHATLHON TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS
YKU3HCHHBIX 337124,

YMEHHUE PACKPHIBATh COJACpKAHWE OMOJOTUYECKUX TEPMHUHOB W TIOHSATHH: BUJ,
MOMyYJSAKsS, TEHO(DOHI, SBOJIOUUS, JBWXKYyIMHUE CUIbl  ((aKTOPBI) DBOJIOINH,
MPUCIOCOOJICHHOCTh ~ OPraHU3MOB, BHJI000pa30BaHME, HKOJOTHYECKHE (DAKTOPHI,
HKOCUCTEMA, TIPOIYICHTHI, KOHCYMEHTBI, PEAYIEHTHI, LETH MUTAHUS, DKOJOTUYECKas
nupamujia, buoreoieHo3, onocdepa;

YMEHUE H3JIarath OHOJIOTMYECKHE TeopuH (dBomronMoHHas Teopus Y. JlapBuHa,
CUHTETHUYECKAasT TEOPHUS DBOJIONWU), 3aKOHBI W 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxoactea K.M. Bbapa, depenoBaHus rjaaBHBIX HampaBieHU U myTted s3Boronuu A.H.
CeeprioBa, yuenus o Ouochepe B.M. Bepnaackoro), ompenensrb TpaHHIBI HX
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MPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJIQJCTh METOJAaMU HAyYHOTO TO3HAHUS B OWOJIOTHH: HAOMIONCHHUE U
OMKMCAHHE J>KUBBIX CHUCTEM, TPOLECCOB U SBICHUN, OpraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO OKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bI, BBISIBJICHUE 3aBUCHUMOCTH
MEXIY HCCIEAyeMbIMU BEIMYUHAMH, OOBSCHEHHWE [MOJYYEHHBIX PE3yJbTaToB,
WCIIOJIb30BAaHHBIX HAyYHBIX MOHSITHH, TEOPUH U 3aKOHOB, YMEHHE JIeJlaTh BBIBOJBI Ha
OCHOBAHHH TTOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJCISTH CYIIECTBEHHbIE MTPU3HAKU CTPOCHHUS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJISAIMNA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OWOTEOIICHO30B U
DKOCUCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEACTBEHHON H3MEHYMBOCTH, €CTECTBEHHOTO
oT00pa, B11000pa30BaHMsl, MPUCTIOCOOIEHHOCTH OPTraHU3MOB, JEHCTBUS IKOJIOTUUECKHUX
(GaKkTOpOB Ha OpPraHW3MBI, IMEPEHOCAa BEIIECTB M TOTOKA JHEPTHU B 3KOCHCTEMaXx,
aHTPOIIOTEHHBIX U3MEHEHUHN B 9KOCHCTEMAaX CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB U
OMOreoXMMHUYECKHUX IIUKIIOB B Onocdepe;

YyMEHUE TPUMCHATh TIOJYyYCHHBIC 3HAHUS I OOBSCHEHUS OMOJOTHYECKHUX
MIPOLIECCOB U SIBJICHUM, /ISl PUHATUS MPAKTUYECKUX PEIICHUIN B TOBCEAHEBHOM JKU3HU C
1ETbI0 00ecreueHust 0€30MacHOCTH CBOETO 3JI0POBhS U 3JI0POBbSI OKPYKAIOIIMX JIFOJIEH,
COOJIIOJICHUST HOPM TPaMOTHOTO TOBEJICHUS B OKpY)KaloUIeH MPUPOIHON cpene,
MOHMMaHUE HEOOXOJIMMOCTH UCTIOIB30BAHMS JIOCTHYKEHUI COBPEMEHHON OMOJIOTHUU IS
PaIMOHAIBHOTO TTPUPOIOTIOIL30BAHHS;

YMEHUE pelIaTh 3JIeMEHTApHble OWOJOTHYECKUE 3a/ladd, COCTABJISITH CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUM B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHUE BBHITIOJIHATH JTA0OPATOPHBIE M MPAaKTHUYECKUE PabOThI, COONIIONATh MpaBUiia
pu paboTe ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YyMEHUE  KPUTHYCCKH  OIICHWBATh W  HWHTEPHPETHPOBAThH  WHOOPMAIHIO
OMOJIOTUYECKOTO COJEPKAaHMsI, BKIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHMS W3 PA3JTMUHBIX
MCTOYHHUKOB (CpeACTBA MaccOBOM HMH(OpMalUM, HAYyYHO-TIOMYJSPHBIE MaTepuabl),
paccMaTpHBaTh TJIOOATBHBIC YKOJOTUYECKHUE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH
M0 OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

YMEHHE CO37aBaTh COOCTBEHHBIE MHUCBMEHHBIE U YCTHBIE COOOIIEHHUs, 00001Ias
OMONOTHYECKYI0 MH(POPMAIMIO M3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO HCIIOIH30BaTh
MOHSATUWHBIN anmapat OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
Ne KonunuecTBo OCHOBHBIE BUJIBI ACATEIBHOCTH
pa3aeaoB U TEM [IporpamMmmHoe coaepkaHue
/T 4acoB 00yJaronuxcst
y4eOHOro MpeaMeTa
Tema 1. buosiorusi Kak HaykKa
1.1 |buonorus B cucteMe 1 buonorus kak Hayka. Csizu Ouosiornu ¢ [PackpeIBaTh cofiepKaHUe TEPMUHOB H
HayK O6I]_I€CTB€HHBIMI/I, TEXHNUYCCKUMU U HOHﬂTI/Iﬁ: HayT‘IHOC MHpOBOSSpeHI/Ie,
NPYTMMH €CTECTBEHHBIMHU HAYKaMH, Hay4Has KapTHHA MHUpa, HayYHbII MCTOL,
SCTETHKOIH H TIpaBoM. PoJTb GHOOTHH B XapakTepu3oBaTh OMOJIOTHIO KaK HAYKy, €€
(OPMUPOBAHIH COBPEMEHHOI HAYUHOIA MECTO U POJIb CPeSId IPYTUX €CTECTBEHHBIX
Hayk. [lepeuncnats pa3aensl OMOI0ruU B
KapTUHBI MEpa. CucTeMa OHOJIOTHYECKUX
COOTBETCTBHE C OOBEKTaMHU U3yUCHHS.
HayK. =
Y Ha3zpiBaTh BaXKHEUIIME OTpaciu
lemoncmpavyuu: .
o . 1 M I OMOJIOTHYCCKUX 3HAHUU U 3a1a4H,
opmpempst: Y. lapsuHn, I'. Mennens, H. .
Pmp P ’ ACIE, crosiutue nepes ouonorueit XXI B.

K. Kosbros, [Ix. Yorcon u ®@. Kpuk.
Tabauywvl u cxemol: «MeTOIbI TO3HAHUS
PKUBOU TIPUPOIBI»

1.2 Meto/ibl TIO3HAHUS 1 MeTo/1bl MO3HAHUSI JKUBOUM TIPUPO/IBI PackpbIBaTh coJiep>KaHUE TEPMUHOB U

YKUBOU MIPUPOIBI (Habsr0IeHHE, SKCIIEPUMEHT, ONIMCAHUE,  [IOHATHIA: HAyYHBIH METO/I, METOIbI

U3MEpeHUE, Ki1acCh(pUKaIs, HCCIICTOBAHMUS.
MOJICTUPOBaHUE, CTATUCTUYECKAs XapakTepu30BaTh OCHOBHBIE METObI
00paboTKa TaHHBIX ). MMO3HAHUS KUBOU MPUPOJIBI: HAOIIOICHHE,
lemoncmpayuu: SKCIIEPUMEHT, OITMCAaHKE, U3MEPEHHUE,
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Tabauywl u cxemwvi: «METOIBI TTIO3HAHUS
PKUBOUW TIPUPOJIBIY.

Vlabopamopnule u npakmuueckue
pabomol:

[IpakTrueckas padora Ne 1.
«Vcrionb30BaHuE pa3IUYHbBIX METOJIOB MPU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY

KJIacCU(pUKaIs, MOJEIUPOBAHHE,
CTaTUCTUYECKass 00padOTKa JaHHBIX

I1Toro yacos mo reme

2

Tema 2. ’/KuBble cucTeMbl U

HX Opranv3anuns

2.1

buonornueckue
CHUCTEMBI, ITPOLIECCHI U
VX N3y4YCHUE

1

DKuBble cucTeMbl (OMOCUCTEMBI) KaK
npeaMeT uzyueHus ononorun. OTinune
PKUBBIX CUCTEM OT HEOPTraHUYECKOU
npupoibl. CBOMCTBA OMOCUCTEM U UX
pazHooOpasue.

YPOBHU OpraHU3aIMH OMOCUCTEM:
MOJIEKYJIAPHBINA, OPraHOUIHO- KJIETOYHBIN,
OpraHU3MEHHbIN, TOMYJISIITUOHHO -
BHJIOBOM, SKOCHCTEMHBIH (OHO-
reOLIeHOTUYECKUI), OMOC(epHBIi.

Hayku, nzygatonue 6M0oCUCTEMbI Ha
Pa3HBIX YPOBHSX OpraHU3aIUU.
lemoncmpayuu:

Tabauysr u cxemovl. «OCHOBHBIE PU3HAKH

KHU3HN), ((ypOBHI/I

PackppIBaTh conep:kaHue TEPMUHOB U
MNOHATUIN: cUcTeMa, OMoJIoTHYecKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OHOCUCTEMBI, CBOMCTBA KUBBIX CUCTEM,
00OMEH BEIEeCTB, PA3MHOXKEHUE, POCT,
pa3BUTHE, HACIIEACTBEHHOCTD,
U3MEHYUBOCTD, Pa3IpaKUMOCTbh,
DHEPro3aBUCUMOCTb, YPOBHU OPTraHU3aLUN
KU3HH (OMOCHCTEM). XapaKTepu30BaTh
MPUHLIKIIBI OpTaHU3aluU OUOCUCTEM:
OTKPBITOCTh, BBICOKAsI YIIOPSAOUYECHHOCTb,
CaMOpEeryJIsLts, UEPAPXUYHOCTD.
[IepeuncnsaTs yHUBEpCAIbHBIE CBOMCTBA
PKUBOTO: €JUHCTBO XUMHUYECKOT0 COCTaBa,
pa3apaXuMoCTh, JBUKEHUE, TOMEOCTa3s,

POCT U pa3BUTHE,
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OpraHU3alMH )KUBOK TPUPOIBD».
Monens monexkynsl JJHK

HACJICICTBEHHOCTh, N3MEHYHBOCTb,
ABOJIIONUS (TTPUCTIOCOOJICHHE K
U3MCHSIONUMCS yCIIoBHsIM). [IpuBoauTH
PUMEPHI OMOCUCTEM Pa3HOTO YPOBHS
OpraHu3alMKi U CPAaBHUBATH MPOSBICHUS
CBOMCTB KUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIE MPOIIECCHI,
mpoTeKaronme B onocucremMax: 0OMeH
BEIIECTB W MIPEBPAIICHUE SHEPTHH,
CaMOBOCTIPOU3BEICHHUE, CAMOPETYIISIHS,
pazButue. CobiroaaTh IpaBuiia 0EpeKHOTO
OTHOIIICHUS K >KUBOU IIPUPO/IE

I1Toro yacos mo reme

1

Tema 3. XumMuueckuii COCTaB M CTPOEHHE KJIECTKH

3.1

XUMHUYECKUU COCTaB
KJIeTKu. Boma u
MUHEPaJIbHBIE COTU

1

XUMHUYECKUM COCTaB KJICTKH.
XUMUYECKHE DJIEMEHTBI: MAaKPOIJIEMEHTHI,
MUKpPOAJIEMEHThI. Bojia 1 MUHEpasbHbIE
BelecTBa. OYHKIIUK BOJBI U
MUHEPaAJIbHBIX BEIIECTB B KIIETKE.
[Tonnep:kanue 0OCMOTHYECKOTro OajlaHca.
emoucmpauuu:

[uacpammsl.: «Pacnipenenenue
XHUMHUYECKHX JIEMEHTOB B HEXKHUBOM

[IPHUPOICH, «PaCHpCI[CJIGHI/IC XHUMHYCCKUX

PackpbIBaTh cojiep>KaHrue TEPMUHOB U
MTOHATHI: 2JICMEHTHI-OMOTCHBI,
MaKpOAJIEMEHTBI, MUKPODJIEMEHTHI;
MUHEpaIbHBIC BEIIECTBA, MOJICKYJIa BOIBI
KaK JIUTOJb, BOJOPOIHBIE CBSI3H;
ruapodUIbHBIC U THAPOGOOHBIC BEIECTBA.
JloKka3pIBaTh €IUHCTBO JICMEHTHOTO
COCTaBa KakK OJTHO U3 CBOMCTB JKHBOTO.
PacripenensiTh XdkMUYECKUE SJICMEHTHI TI0

IpymiaM B 3aBUCHUMOCTHU
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HJIEMEHTOB B KMBOU MPUPOJIE.
Tabauyer u cxemsi: «llepuoguyeckas
Ta0JIMIA XUMUYECKHUX DJIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOABD)

OT KOJIMYCCTBCHHOI'O IPCACTABUTCIILCTBA B
OPraHU3MC; XapaKTCPHU30BATh POJIb
OTACJIbHBIX 3JICMCHTOB.

BEIABIISTE CBSI3h MCXKJY COCTaBOM,
CTPOCHUCM MOJICKYJIbI XUMHUYCCKOI'O
COCOIMHCHUA U CT'O (1)YHKIII/IHMI/I B KIICTKC

3.2 |benku. CoctaB u benku. CocTtaB 1 cTpoeHuE OEIKOB. PackpbIBaTh cofiepKaHHE€ TEPMUHOB U
CTpOEHHE OEJIKOB AMUHOKHUCIIOTBI - MOHOMEPHI OEJIKOB. MOHSTHI: OEJIKH, TOJIMMEPBI, MOHOMEPBHI,
HezameHnMEbIe 1 3aMEHUMBIE AMUHOKHCIIOTBI, IETITUIHAS CBS3b,
AMUHOKHCIIOTHI. AMHUHOKHUCIIOTHBIH MOJUTICITH]I, ICHATYpaIusl.
cocTaB. YPOBHU CTPYKTYpPhI OEIKOBOI XapakTepru30BaTh OEJIKU KaK Kiacc
MOJIEKYJIbI (IEpBUYHASL, BTOPUYHAS, OpPraHUYECKUX COCAUHEHUI;
TpeTUYHAS W YCTBEPTUYHAS CTPYKTYpa).  [KIACCU(PHUIMPOBATH X IO CTPOEHUIO
XUMUYECKHUE CBOICTBA OEIKOB. (rmoOynsipHbIe U GUOPUILISIPHBIE OCIIKH),
buonornueckrue QyHKIUU OEIKOB. MEPEeYNCIIATh U XapaKTepH30BaTh (PyHKIUN
/lemoncmpayuu: 0eJIKOB
Tabauysl u cxemovl: «CTpOEHUE MOJIEKYJIBI
Oenkay.
Obopyodosanue.: CBETOBOM MUKPOCKOTI,
MUKPOIIpEnapaThl
3.3 [@epMeHTHI - DepMeHTHI - OUOJIOTUYECKUE PackpbIBaTh cofiep:KaHue TEPMUHOB U
Ouonornueckue KaTaJInu3aTOPHI. NOHATUN: (PEPMEHTBI, AKTUBHBINA LEHTP,
KATAJIN3aTOPbI Ctpoenue ¢pepMeHTa: akTUBHBIM LEHTP,  [cyOcTpaTHas crieuu(pUUHOCTD,

cyOcTpaTtHas Crielu(puIHOCTb.
KodepmenTtsl. BuramuHsl.
OTnnuust GpepMEeHTOB

OT HCOPIraHNMYCCKUX KAaTaJIn3aTOPOB.

KopepMeHThI, OCKN-aKTUBATOPHI U OEITKU-
WHTHOUTOPBI.
YKka3pIBaTh OTINYUS (DEPMEHTOB OT

HCOPIraHNMYCCKNX KaTaJIn3aTopoB.
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lemoncmpayuu:

Tabauyst u cxemoi: «CTpoeHHE HEPMEHTAY.
Obopyodosanue:
[pOBEJICHUS] HAOMIONCHUN, W3MEpPEHU,
PKCIIEPUMEHTOB.

Vlabopamopnuie u npakmuueckue
pabomol:

JlabopaTtophas pabora Ne 1. «M3yuenue
KaTaTMTUYECKON aKTUBHOCTH (hEPMEHTOB
(Ha mpUMepe aMuIa3bl UK KaTaaa3bl)»

o0opy1oBaHUE TUTS

OOBACHATH POJIb (HEPMEHTOB B
(YHKIIMOHUPOBAHUH JKUBBIX CUCTEM, B
MPOMBIIIIEHHOCTH, B MEAUIIMHE, B
MMOBCEIHEBHOM KU3HU YEIIOBEKA

3.4

YrieBoabl. JInmuael

YrieBoabl: MOHOCAXapu/Ibl (TI0K03a,
prbo03a u 1e30Kkcupr003a), Aucaxapuiabl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TJIMKOTEeH, 1EJITI003a).
bronornyeckne QyHKIIMU YIIIEBOIOB.
Jlunuapl: Tpuraunepuibl, GochoTuImIb,
CTEPOUIBI.

[" unpodumnbpHO-THAPOGOOHBIE CBONCTBRA.
bronornyeckue QyHKITUY JIUITHIOB.
CpaBHeHHE yTJIEBOIOB, OCJTKOB U JIMITHIOB
KaK MICTOYHUKOB DHEPTHH.
emoucmpauuu:

Tabauywl u cxemwvl: «YTIEBOIBIY,
«JInmmae.

Obopyodosanue: 000pyI0BaHUE

PackpbIBaTh cofiep:KaHue TEPMUHOB H
MOHATHI: YTJICBOIBI, MOHOCAXaPH/IBI,
Tucaxapu/Ibl, MOJIMCAXapyu/ibl, TIIOKO03a,
pubo3a, ne3okcupudo03a, caxaposa,
JTaKTO3a, MaJIbT03a, [EJUTI0I03a
(k1eTdaTka), Kpaxmai, TIIMKOTEH; JIUTNIBI,
TPUTTUIICPUIBI (KHPBI, Maclia),
dbocdomunu b, CTEPOUIHI.

X apakTepu30BaTh YIIIEBOIbI, TUTTUIBI KAK
KJIACC OPTaHUYECKUX COCTUHEHUM.
KaccuduimpoBath yriieBObI ¥ JTUTTUIBI
110 CTPOCHUIO; TIEPEUHCIIATh PYHKITUN
YTJICBOJOB U JIUTIUIOB.

CxemaTu4ecku U300pakaTh CTPOCHHE
MOJIEKYJI YTIE€BOAOB, TUIUIOB
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TUTSI IPOBEICHUST HAOTIOICHUH,
M3MEPEHNN, JKCIIEPUMEHTOB

3.5 |HyxieuHosbie Hyxnennoseie kucnotsl: JJHK u PHK.
KUCIOThl. AT® HykneoTuabl - MOHOMEPBI HYKJIEMHOBBIX  |PacKpbIBaTh COAEPKAHUE TEPMUHOB U
kucnoT. Ctpoenue u ¢pynkuun JJHK. MOHATHI: T€30KCUPUOOHYKIIEHHOBAS
Crtpoenue u pynkiuu PHK. AT®: kuciora (JIHK), pubonyknennoBas
cTpoeHuE U QYHKIIUH. kuciora (PHK), nykneortun,
lemoncmpayuu: MNOJINHYKJICOTUIHAS LIETIb
[lopmpempui: JIx. Yorcon, ®. Kpuk, M.  |(MOJIMHYKJIEOTH]T), KOMILUIEMEHTAPHOCT,
YuikuHc, P. @paHKiIuH. dbynkiuu JIHK (xpanenue u nepenaya
Tabauywl u cxemwvr: «HykiienHoBbIe HACJIeICTBEHHOU HH(OPMAIINH); BUJIBI
kuciotel; [JHK», «buocunres 6enkay, PHK (undopmarimonnas, TpaHCIOpPTHAS,
«Ctpoenue Monekyiabl ATOy. pubocomanbHas); afeHo3unTpudochar
Obopydosanue.: CBETOBOM MUKPOCKOTI, (AT®), makpospruueckas CBs3b.
MUKpPOTIpenapaThl XapakTepu3nupoBaTh HyKJICUHOBBIC
KHCJIOTHI KaK XUMUYECKUE COCTUHEHUS U
HOCHUTEJIM HACJIEACTBEHHOW MH(POPMAIIUH.
OTMeyaTh 0COOEHHOCTH CTPOCHUS
MOJIEKYJT HyKJIeMHOBBIX KucaoT (JIHK,
PHK) u AT®.
CxemaTHuecKu n300paxaTh CTPOCHHE
HYKJICOTUI0B, MOJIEKYJI HYKJIE€UHOBBIX
kucioT, AT®
3.6 |FAcTtopus u MeToabl PackppiBaTh coaep:kaHue TEPMUHOB U

W3YUYEHHUSI KIETKH.
Kiierounas reopus

[{uTonorus - Hayka o kietke. Kiierounas
TEOpUs - MPUMEP B3aUMOAECHUCTBUA UAEH U

(l)aKTOB B HAYYHOM IIO3HAHUMU.

MOHSTUI: KJIETKA, IUTOJIOTUS;, pACKPHIBATh
COAEPKAHUE MOJOKEHUN KJIETOYHON

TEOPUHU.
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MeToabl U3YUEHUS KIICTKHU.
lemoncmpayuu:

[ lopmpemur:

A. JleBenryk, P. I'yk, T. IlIBanH, M.
[Inennen, K. bap, P. Bupxos.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MUKPOITPENapaThl pACTUTEIBHBIX,
PKUBOTHBIX U OaKTEpUANIbHBIX KIIETOK;
PUCYHKH C MUKpo(doTOorpadusMu KIeToK,
[MOJTYy4YCHHBIE C TOMOIIBIO CBETOBOTO U
PJIEKTPOHHOT'O MUKPOCKOIIA

[lepeuncisaTh 1 XapaKTepu30BaTh
OCHOBHBIC METO/Ibl U3YICHUS KIICTKHU:
(MPUTOTOBIIEHUE CPE30B, OKPAITUBAHUE,
MUKPOCKOITUPOBAHMUE,
MEeHTPU(PYTUPOBAHUE, KyIbTUBUPOBAHKE
KJICTOK M TKAHEH )

3.7

KieTka kak OcJI0CTHAaA
KHBas CUCTCMa

KiieTka Kak 1eJI0CTHas )KUBasi CUCTEMA.
OO01Ke NpU3HAKY KIETOK: 3aMKHYyTast
Hapy»xHas MeMOpaHa, mojekybl JJIHK kak
FEHETUYECKUH anmnapar, CUCTEMa CHHTE3a
Oenka. TUIbI KJIETOK: 2yKapUOTHUECKas U
npokapuotudeckas. Oco6eHHOCTH
CTPOEHUS TPOKAPUOTUUECKOUN KIIETKH.
Knerounas crenka 6akrepuii. CTpoeHue
DYKapuOTUYECKOU KIeTKH. OCHOBHBIE
OTJIMYKS PACTUTEIILHOU, J)KUBOTHOU U
rpuOHOM KIeTKu. [ToBepXHOCTHBIE
CTPYKTYpHI - KJIETOUHAs! CTEHKA,
TIIMKOKAJTNKC, UX (PYHKITUH.
[[na3zmarndeckass MeMOpaHa, €e CBOMCTBA U

byHKIIIH.

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHATHI: KJIETKU (dyKapHOTHYECKas,
MPOKaApUOTHUYECKas), TUTa3MaTHYECKas
MeMOpaHa (I1a3MajieMMa), TITIMKOKAJIUKC,
TPAHCIIOPT BEIECTB (MTACCUBHBIN,
AQKTUBHBIN ), 9HIOIHUTO3 ((paromuros,
MTUHOITUTO3), K301 TO3, KIETOYHAS
CTEHKA, HyKJICOU/I.

CpaBHHBaThH MEX Ty COOOH
DYKaPUOTHUECKHUE B MPOKAPUOTHUCCKHEC
KJIETKH; OTMEUYaTh CXOJICTBO U PA3JINYUs B
CTPOCHHUH KJIETOK OaKTepui, )KHBOTHBIX,
pacTeHul u TpudoB
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emoncmpavuu:

[lopmpemuwi: A. JleBenryk, P. I'yk,

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

P. Bupxos.

Tabauywl u cxemol: «CTpoeHUE
PYKapUOTUUYECKOU KIeTKn», «CTpoeHue
PKUBOTHOM KJIETKN», « CTpOeHHE
pPacTUTENIbHOU KIETKW», «CTpoeHune
[MPOKAPUOTUYECKOMN KIIETKH.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKPOIIPENApAThl PACTUTEIbHBIX,
PKUBOTHBIX U OaKTEepUATIbHBIX KIJIETOK

3.8

Ctpoenue
DYKapUOTUYECKOU
KJICTKH

[{uTonnasma u ee OpraHou/Ibl.
OnHOMEMOpaHHbBIE OPTaHOUIBI KIETKH:
DIIC, anmapar ['onbKu, TU30COMBL.
[ToyaBTOHOMHBIE OPTraHOUIbI KJIETKHU:
MUTOXOHJIPUH, TJIACTUIBI.
[IpoucxoxieHre MUTOXOHIPUH U
niacTul. Bunel miactus.
HememOpaHHbIe OpTaHOU I KIICTKH:
prUOOCOMBI, KJIETOUHBIN LIEHTP, IIEHTPHUOJIH,
PECHUYKHU, )KTYyTUKU. DyHKIIUN
OpraHouI0B KJIETKU. BKiItoueHus.

S npo - perynsiTOpHbINA LEHTP KIETKH.
Crtpoenue siapa: sigepHas 000y0uKa,

KapuoIiliadma, XpoOMaTUH, SAPBIIIKO.

PackpbIBaTh cosepkaHue TEPMUHOB H
MOHATHI: ITUTOIIa3Ma, OPTAaHOU/IBI,
hHoIIazMarrudeckas ceth (I11C),
armapat [ oJIb/KH, TM30COMBI, BAKYOJIb,
MUTOXOHIPHH, TIACTHIBI (XJIOPOTLIACTHI,
XPOMOILIACTHI, JICHKOIIJIACTHI), pHOOCOMBI,
MUKPOTPYOOUKH, KIICTOYHBINA IIEHTP
(eHTpoCcOMa), PECHUYKH, KTYTUKH,
BKJIFOUSHHS, SIAPO, SACpHAs 000JI0UKa,
KapuoIuIa3Ma, XpoOMaTHH, SIPBIIIKO,
XPOMOCOMBL.

OnurchIBaTh CTPOCHHUE DYKAPUOTHUCCKOU
KJIETKH 110 U300paKEHUSIM U Ha
MUKpOTIpernaparax;

KJ1aCCU(DUIIMPOBATH OPTraHOMIbI
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Xpomocomsl. TpaHCIIOPT BEMIECTB B
KJIETKE.

lemoncmpayuu:

[lopmpempwi: A. JleBenryk, P. I'yk, T.
[[IBanH, M. Illneiaen, K. bap, P. Bupxos.
Tabauywl u cxemwvi: «CTpoeHue
PDYKAPUOTUYECKON KIIETKN», «CTpoeHue
PKUBOTHOMW KJIETKW», «CTpoeHUE
PaCTUTENIBHOU KIETKW», «CTpoeHne
IPOKAPUOTUYECKOU KIETKW», «CTpoeHue
SIpa KIETKNY.

Obopydosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENapaThl PACTUTEIbHBIX U
YKUBOTHBIX KJICTOK.

Vlabopamopnbsie u npakmuuecKue
pabomol:

JlaGoparopHas padota Ne 2. «M3yueHue
CTPOEHUS KIIETOK PACTEHUH, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenapaTax u ux OMUCaHUEe»

B 3aBUCUMOCTH OT OCOOEHHOCTEH hX
CTpoeHHs (0JHOMEMOpaHHBIE,
TByMeMOpaHHbIC, HEMEMOpPaHHBIC);
OMUCHIBATh (PYHKIIMH KaKJOTO OpPraHOM 1A
B KJICTKE.

X apaKkTepu30BaTh KIETOYHOE SJIPO KaK
MECTO XpaHEHHsI, epeaayuu (yABOCHNE
XPOMOCOM) U pean3aiuu (TPaHCKPUIIIIHS)
HACJIEICTBEHHOU NH(OpMALUU KIIETKH.
[lepednciiITh U ONTUCHIBATH KOMITOHEHTHI
s51pa U uX QyHKIINH;

CxeMaTtnyHO U300paxxaTb CTPOEHUE
PAaCTUTEIBLHOU U )KUBOTHOW KJIETKHU.
OOBIACHATH OMOJIOTUYECKOE 3HAUCHUE
TPAHCIIOPTa BEUIECTB B KJIETKE

MToro yacoB 1o teme 8
Tema 4. ’KusHenesiTeJIbHOCTD KJIETKHU
4.1 |O6meH BemiecTB. 2 OOMeH BeIIEeCTB, WIH METa00IH3M. PackpbIBaTh cojiepkaHue TEPMUHOB U
[[nacTuyeckuit OOMeH. AccuMuALMs (TJIaCTUYECKU OOMEH) U [MOHSATUM: OOMEH BEIIECTB U NMpPEBpALICHUE
DOTOCUHTES. TTUCCUMUJISTINS (PHEPTETUIECKU OOMEH) - pHEPTUU (METa00IU3M ), ACCUMUTISIINA,
XeMOCHHTE3 JIBE€ CTOPOHBI €IUHOTO MIaCTUYECKU OOMEH,
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npolecca Metadosn3ma. Poiib 3aKkoHOB
COXpaHEHUs BEIECTBA U YHEPTUU B
NOHUMaHUU MeTaboau3Ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPODHBIN U
retepotpodubIii. Postb hepMeHTOB B
0OMEHE BEIlIECTB U MPEBPAIICHUN SHEPTUU
B KiIeTKE. POTOCUHTES.

CaertoBasi u TeMHOBas (ha3bl (POTOCUHTESA.
Peakuuu potocunresa. IHPEeKTUBHOCTD
(doTocHHTE3A.

3HaueHue POTOCUHTE3A JIsl )KU3HU Ha
3emue. BnusiHue ycinoBUM cpelibl Ha
(OTOCHHTE3 U CIIOCOOBI MOBBILLIEHUS €T0
MPOJYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.
XeMOCHUHTE3. XEMOCHUHTE3UPYIOIIINE
OaxkTepuu. 3HaYEHHE XEMOCHUHTE3a AJIs
PKU3HU Ha 3eMUIIE.

lemoncmpavyuu:

[lopmpempsi: K. A. TumupsizeB. Tabauywl u
cxemol: «Xnopornact», «DOTOCUHTES

TUCCUMUJISIIUS, DHEPTreTUYECKUA 0OMEH,
dboTocunTe3, GOTONM3,
dbochopunupoBanue, NIepeHOCUUK
MPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTES, MPOIIECCHI,
POTEKAIOUIUE B CBETOBOM M TEMHOBOM
daze.

BbISABISITE NPUYUHHO-CIIC/ICTBEHHBIE CBSA3U
MEK]Ty TTOTJIOIIEHNEM COTHEYHOM SHEPTUU
XJ10pOUIITIOM U CUHTE30M MoJiekys1 ATO.
CpaBHHMBaTh UCXOJHBIC BEILIECTBA,
KOHEYHBIC MTPOTYKTHI M YCIOBHS
[IPOTEKAHUsI pEaKIMi CBETOBOU U
TEMHOBOH (ha3bl (POTOCHHTE3A;
CpaBHuBaTh (OTOCUHTE3 U XEMOCHHTES3.
OrneHrBaTh 3HaYeHUE (GOTOCUHTE3A U
XEeMOCHHTE3a /IS )KU3HU Ha 3emiie

4.2

DHEPreTUYeCKUM
oOMeH

DHEPreTHUECKUil 0OMEH B KJICTKE.
PaciieniieHue BelecTB, BhIJICJICHUE U
AKKYMYJIMPOBAHUE SYHEPTUH B KIIETKE.
DTanbl SHEPreTUYecKoro ooOMeHa.

[ mikonu3. bpoxxeHnne u ero BUIbIL.

PackpbeIBaTh cofiepyKaHue TEPMUHOB H
MOHSATHI: YJHEPTreTUICCKU 0OMEH,

TJIMKOJIN3, MOJIOYHOKHCII0€ OpOKEHHE,
CIIUPTOBOE OpOKEHHE, OUOJIOTUUECKOE

OKHCJICHUEC, KIICTOYHOC AbIXaHUC,
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KucnopogHoe oKuciaeHue, i KIETOYHOE
neixague. OKUCIUTEIILHOE
dbochopunupoBanue. IGHEKTUBHOCTH
SHEPIreTUYECKOro 0OMEHa.
emoncmpavuu:

Tabauywl u cxemoi.: « TUIIBI TUTAHUSY,
«MeTabonuzmy», « MUTOXOHIPUSY,
«OHEPTreTUYECKUI 0OMEHY

TUCCUMUIIAIUS, DEPMEHT.
XapakTepru3oBaTh 0OMEH BEIIECTB U
MpeBpalieHue SHepruu (MeTadoIn3M) Kak
OJIHO UX CBOWCTB KMBOTO. [lepeuncnars
0COOEHHOCTH IJIACTUYECKOIO U
HPHEPreTUYECKOro 0OMeHa B KIIETKE;
YCTaHABJIMBATh B3aUMOCBSI3b MEXKy HUMHU.
Pa3znuuath TUIIEI OOMEHa BEIECTB B
KJIETKE: aBTOTPO(PHBIN U reTepOTPOPHBIN.
OnuchIBaTh TAIbl PHEPreTUUECKOTO
oOMeHa (ITOArOTOBUTEIIbHBIH,
OECKUCIOPOIHBIN, KUCIOPOIHBIN) U
CpaBHUBATH UX MEXY COOOM.
XapakTepu30BaTh PEaKIMK TIIMKOJIN3a,
OpOKEeHMUsI, KJIETOYHOTO JIbIXaHUS;
BBISIBIISITh IPUYMHHO-CJICICTBEHHBIC CBSI3U
MEXKTy TJIMKOJIU30M, KJIIETOYHBIM
NBIXaHUEM U CUHTE30M MoJjieKys ATO.
CpaBHuBaTh 3PHEKTHBHOCTH
OECKUCIOPOAHOTO U KHUCIIOPOJHOTO 3TANOB

4.3

buocuures Oeska

Peakiuy MaTpuyHOIO CUHTE3A.

[ enernueckas nadopmanus u JJHK.
Peanu3anus reneTuueckor nHGopMaIuu B
KIIETKE.

PackpbIBaTh CoJiep:KaHUE TEPMUHOB U
MOHSITUI: TeH, TCHETUYCCKUM KOJI,
MATPUYHBIN CUHTE3, TPAHCKPUIIIHS,

TPpaHCIIOUA, KOOJOH, aHTUKOIOH,
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[ eHeTHUECKHUU KOJI U €0 CBOMCTBA.
Tpanckpunuus - maTpuuHslii cuaTe3 PHK.
Tpancasus - GnocuHTe3 OeyKa. DTarnbl
TpaHcsiuuu. KonupoBanue aMUHOKHUCIIOT.
Ponb pubocom B GnocuHTese Oenka.
lemoncmpayuu:

[ lopmpemwi: H.K. Konbos.

Tabnuyer u cxemot: «Ctpoenue JJHK»,
«CtpoeHue U PyHKIIMOHUPOBAHUE TCHAY,
«Cunte3 0enkay, «Pemmukamus JJTHK,
«['eHeTHUECKUN KOI».

Obopydosanue: MOEIN- aNIUIUKAIIAN

«Y neoenue [JHK u tpanckpunuus»,
«brocuHTe3 OenKa»

pubocoMa, IIeHTpalibHas JOTMa,
MOJIEKYJISIpHAsi OMOJIOT .

Ornpenenarb CBOWCTBA T€HETUYECKOTO
Koja (TPUTIIICTHOCTD, OTHO3HAYHOCTD,
BEIPOXKICHHOCTD, YHUBEPCATHHOCTb,
HEMEPEKPHIBAEMOCTb, HEIIPEPHIBHOCTD ).
OnuchIBaTh ATAIbl peaTu3aluu
HACJIeICTBEHHOM HH(POPMAIIUU B KIIETKE.
CpaBHHBATh PEAKIIMH MATPUIHOTO CHHTE3a
mosekyin PHK u Genka B kieTke

4.4

Hexnerounsie hopmbl
PKU3HU - BUPYCHI

Hexerounsie (hOpMBI )KU3HH - BUPYCHI.
Hcropust otkpeiTis Bupycos (. U.
MBanoBckuit). OCOOEHHOCTH CTPOSHUS U
PKU3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pactenuii,
PKUBOTHBIX U YEJIOBEKA, BHI3HIBACMBIC
BUpycamMu. Bupyc nmMmyHoaeduimra
yenoBeka (BUY) - Bo30ynurens CITH/a.
OOpaTHast TpaHCKPUIIIIHS, peBEpTas3a u
unTerpasa. [Ipodpunaktuka
pactpocTpaHEHUsI BUPYCHBIX
3a00s1eBaHU M.

PackpbIBaTh cofiepKaHHe TEPMUHOB U
MOHSTUN: BUPYC, BUPYCOJIOTHS, KaIlCH]I,
oakTepuodar, BUpyc UMMyHOACHUITUTA
yesnoseka (BUY), oHKoreHHbIe BUPYCHI.
XapakTepru30BaTh BUPYCHI KaK
HEKJIETOUHYIO (DOPMY >KU3HH;
0COOEHHOCTH CTPOEHUS U
KU3HEICSITeIbHOCTH BUPYCOB.
OnuchIBaTh KU3HEHHBIN ITUKI BUPYCOB
UMMYHOAE(PHUINTA YEIOBEKa; pa3inyaTh Ha
pucynkax BTM ((Bupyc Tabaunoii

Mo3anku), bakrepuodar, BUY.
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lemoncmpayuu:

[lopmpempoi: J1. V1. UBanoBckuii. Tabnuysl
u cxemol: «Bupyco», «baktepuodarmny;
«CTpoeHue 1 )KU3HEHHBIN LUK BUPYyCa
CII1/Ia, 6axkTepuodaray.

Obopyoosanue.: moaenb cTpykTypsl JTHK;
MarHuTHasi MOJE/b-anTlITuKAIUs
«CTpoeHue KIETKI»

OGOCHOBBIBATh U COOJIIO/IATh MEPHI

PO HIIAKTUKN PacIpOCTPAHCHUS
BUPYCHBIX 3a00JICBaHMH (peCITUpPaTOPHbBIE,
KEITYIOYHOKHIIICYHBIC, KIICTIIEBON
paIeanuT, BUYU-uabexmms)

Toro yacoB mmo teme 6

Tema

5. Pa3MHOkeHHe U HHAUBUAYAJBHOC PA3BUTHE OPraHN3MOB

5.1

JKW3HEHHBIN 1IUKIT 1
KJIETKU. [lenenue
KJIETKH. MHUTO3

KieTouHbIM UK, WX KU3HSHHBIN 1TUKJI
kietku. Marepdasza u murtos. [Ipoueccs,
nmpoTekaronue B uaTepdase. Permukanms -
peakuus MmatpuuHoro cudTesza JJHK.
CtpoeHue XpoMocoM. XpOMOCOMHBIH
HAOOp - KapUOTHUIL. JIUTUIOUIHBIN U
rarnjouJIHbIA XPOMOCOMHBIE HAOOPHI.
Xpomatuael. [IuTonOrnyecKkre OCHOBBI
Pa3MHOXKEHUS U UHIWBUIYATbLHOTO
pa3BUTHUS OPraHU3MOB. J[eJIeHre KIETKH -
Muto3. Ctaguu mutosa. [Ipoueccsl,
MPOUCXOAIINE HA PA3HBIX CTAAUAX
MHUTO3a. bHOTOTMYECKHUI CMBICT MUTO3A.
[[porpammupyemasi ruOesb KJIeTKH -
aIioITo3.

PackpbIBaTh cojiepKaHuE€ TEPMHUHOB U
MOHSATUN: KJIETOYHBIA LUK, HHTEp(a3a,
penyIUIMKALINS, XpPOMOCOMA, KAPUOTHII,
rarjJOUIHBIN, TATIOUIHBIN XPOMOCOMHBIN
HAOOp, XPOMATH/Ibl; MUTO3 €r0 CTaINH:
npodasa, metadasa, anadasa, Tenodasa.
OnuceIBaTh KU3HEHHBIN [TUKJ KIETKU;
MEePEYUCIIATh U XapaKTepU30BaTh MEPUO/IbI
KJICTOUHOT'O IIUKJIa, CPABHUBATh UX MEXKIY
co0oii.

OnuchIBaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CDABHUBATh
XPOMOCOMHBIE HA0OPHI KIETOK.
CpaBHUBATh CTaAUU MUTO3A.

PaznuyaTe Ha MHUKpoOIIpenaparax
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emoncmpavuu:

Tabnuywl u cxemol. «KIeTOYHBIN UKID»,
«Pernnmukanus [IHK», «Ctpoenue
XPOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeJb-aNTINKalus «JleneHnue KIeTKm;
mozenb JIHK.

Obopyodosanue: CBETOBOH MUKPOCKOI U
Mukponpenapat «Kapuokunes B KIeTKax
KOpeIKa JIyKay.

Vlabopamopnuwie u npakmuueckue
pabomol:

JlabopaTtopnas pabota Ne 3. «Habmtonenue
MUTO3a B KJIETKaX KOHYMKA KOPEIIIKa JTyKa
Ha TOTOBBIX MUKPOIIpErapaTax»

1 PUCYHKaAX CTaAWH MUTO34. PaCKpBIBaTB
OHMOJIOTHYECKUI CMBICIT MHUTO3a

5.2

DOpMBI Pa3MHOKEHHUS
OPTaHU3MOB

dopMbI pa3MHOKEHHUS OPTaHU3MOB:
0ecCII0JI0€ U MTOJIOBOE.

Buib1 6€C1IofI0ro pa3MHOKEHHUS: JICIICHNE
Ha/JBOE U TOYKOBAHUE OIHO- U
MHOTOKJICTOYHBIX, CIIOPOOOpa30BaHHueE,
BEreTaTHUBHOC PAa3MHOXKCHHE.
VIcKyCCTBEHHOE KIIOHHPOBAHHE
OpPraHHM3MOB, €r0 3HAYCHHE ISl CEJICKIINU.
[ToioBOE pa3MHOKCHHE, €r0 OTIUYHS OT
Oecrnooro.

lemoncmpayuu:

PackpbIBaTh cojiep’KaHue TEPMUHOB U
MOHATHI: Pa3MHOKCHHE, KIIOH, TIOJIOBBIC
KJIETKHU (TaMEThI), AUIEKIIETKA,
CIIepMaTO30M/I, 3UT0Ta, JIEJICHUE HAIBOE,
MMOYKOBAHUE, CIIOPYJISALHS, (pparMeHTaIus,
BEreTAaTUBHOE Pa3MHOKEHHE, CEMEHHOE
Pa3MHOXEHHUE, ONBIJICHUE, IBOWHOE
OTIOZOTBOPEHHE, TTOJIOBBIC KEIE3bI,
CEMEHHUKH, SIMYHUKH, OTIOJIOTBOPCHHE
(Hapy»XHOE, BHYTpEHHEE).
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Tabauyvt u cxemvi: «OOPMBI Pa3MHOKECHUS
OPTaHU3MOBY, «J|BOMHOE OIIOIOTBOPEHUE
y IIBETKOBBIX pACTEHUI», «/leneHue
KJIETKU OakTepun», «BereratuBHoe
pa3MHOXKEHUE pacTeHuit», «CTpoeHue
[TOJIOBBIX KJIETOK)

XapakTepru3oBaTh 0OCOOCHHOCTH U
3HaueHHe 0ECIOJIOTO U MOJIOBOTO
CIIOCOOOB Pa3MHOXKEHUSI.

BrIenaTh BUIBI OSCIIONI0T0 Pa3MHOKEHUS;
BBISIBJISITH B3aUMOCBSI3U MEXTy (popmamu u
criocodoamMu pa3MHOKEHHUS, U UX
OMOJIOTUYECKUM 3HAYCHUEM.

Bragets mpuémMamMu BereTaTUBHOTO
Pa3MHOXEHUS KYJIbTYPHBIX pacTeHUH (Ha
pUMepe KOMHATHBIX ).

X apaKkTepru30BaTh MOJIOBBIC KICTKH:
STUTICKJICTKH, CTICPMAaTO30U/IbI; BBISBIISATH
0COOCHHOCTH

X CTPOCHUS

5.3

Meiios

Meit03. Ctanguu meno3sa. [Ipoueccs,
MPOUCXOAIINE HA CTAIUSIX MeH03a.
[ToBeneHre XpOMOCOM B MEHO3E.
Kpoccunrosep. bruonornyeckuii CMbICT U
3HAUYCHUE Meo3a.

emoucmpauuu:

Tabauysl u cxemol: «JleneHue KICTKN,
«Menosy».

Ob6opyoosanue: moaens JIHK; marautHas
MO/IeTIb-anIIuKaIus «JleneHne KIeTKm

PackppIBaTh cofiepyKaHue TEPMUHOB H
MMOHATHMN: MENO03, KOHBIOTAIIUS XPOMOCOM,
nepeKkpeCT (KPOCCUHTOBEP) XPOMOCOM,
raMEThI.

XapakTepu3oBaTh MEM03 Kak Crocod
KJIETOYHOTO JICIICHHS; OTTMCHIBATh MEHO3
M0 CTaJIMsAM; CPAaBHUBATh CTAINH Me03a U
MHUTO3A.

Pa3nuuarh Ha pUCYHKaX CTauu MeHo03a;
PacKpbIBaTh OMOJIOTUYECKOE 3HAUCHUE
Meno3a
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5.4 |O6pazoBanue u PackpbiBaTh coaep:kaHue TEPMUHOB U
Pa3BUTHE MOJOBBIX [ ameTorenes - mporecc 00pa3oBaHUs MOHATUN: TAMETOT€HE3, CIIEPMATOTeHE3,
KJICTOK. MOJIOBBIX KJIETOK y )KUBOTHBIX. [0JTIOBBIE  |0OT€HE3, CIEPMATO30M I, aKpOCOMa,
Omio10TBOpEHUE KEJIe3bl: CCMEHHUKU U SUYHUKH. STUTICKJICTKA, TIOJIIPHBIC TEIIbIIA.

OOpa3oBaHue ¥ pa3BUTHE MOJIOBBIX KJIETOK [ XapaKTeprU30BaTh 0COOCHHOCTH
- raMeT (CepMaTo30u/, SIMIEKIeTKA) - raMeToreHesa y sKUBOTHBIX U €0 CTa/INH;
criepMaroreHes u oorene3. OCOOCHHOCTH  |[IOJIOBBIE KJIETKH KUBOTHBIX M OMHCHIBATH
CTPOEHUS SUIIEKIETOK U CIIEPMATO30MI0B. [IPOLIECC UX PA3BUTHS.
OmnonotBopenue. [lapTeHorenes. CpaBHHMBATH CLIEPMATOTE€HE3 U OOTEHE3.
emoncmpavuu: OnuceIBaTh OMJIOJOTBOPEHHUE,
Tabauyvt u cxemwl: «IIpsiMoe U HepsIMOE  |OMOJIOTUYECKOE 3HAUECHUE
paszBuTHe», «I'ameToreHes OTUTOI0TBOPECHHUS
Yy MJICKOTIMTAIOIINX U YETIOBEKA)
Obopyodosanue: moneib MeTada3zHON
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapatbl «CriepMaTo30U/IbI
MJICKOTTUTAIONIETO», « SMIIeKIeTKa
MIIEKOTIUTAIOIIIET 0.
Vlabopamopnusie u npaxmuueckue
padomul:
JlabopaTtopHas pabota Ne 4. «M3yuenne
CTPOCHUS TMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIperapaTax
5.5 |[MuauBuAyasbHOE NuauBuyanbHOe pa3BuTHe (OHTOreHe3). [PackpblBaTh cofep:KaHue TEPMUHOB U

pa3BUTHE OPTAHU3MOB

OMOpHOHAIIEHOE pa3BUTHE (AMOPHOTCHE3).
JTarnbl SMOPUOHAIBHOTO PA3BUTHS Y

[TIO3BOHOYHBLIX JKXUBOTHBIX !

MOHSATHI: OHTOTEHEe3, SMOpHOTreHEe3,
3UroTa, APoOJICHUE, OJIaCTOMEPHI, MOPYIIa,

OstacTyna, 6;1acTOIIEb,
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npoOJieHre, TacTPYJIAIUS, OpTaHOTCHE3.
[locTamMOproOHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: MPSIMOE,
He MpsAMoe (TUYMHOYHOE). BriusiHue cpeapl
Ha pa3BUTHE OPTaHU3MOB; (PaKTOPHI,
CITIOCOOHBIC BBI3bIBATH BPOK/ICHHBIC
YpOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3
[[BETKOBOT'O PACTCHUS: CTPOCHUE CEMEHH,
CTaJuy Pa3BUTHSL.

lemoncmpayuu:

Tabauywvt u cxemol: «OCHOBHBIE CTAIUH
OoHTOreHe3a», «IIpsimoe u HenmpsiMoe
pa3BUTHEY, «J|BOMHOE OIUIOIOTBOPEHHUE Y
[IBETKOBBIX PACTEHUI

racTpy’a, HelpyJia, OpraHoreHes;
3apOBIIIEBhIE JIUCTKHU: IKTOIEpMA,
Me30JiepMa, SHTOAEPMA;
MOCTAIMOPHUOHAIBHOE Pa3BUTHE: MPSIMOE U
HEMpsAMOE (TUIMHOYHOE); METaMOp(o3,
Meracropa, MUKpOCIopa, MbLIbIEBOE
3EpHO, CIIEPMHH, 3aPOIBIIIEBBIA MEIIIOK,
NTIBOMHOE OTLI0I0TBOPEHUE.

Onpenenars dTarbl SMOPHOHAIBHOTO
Pa3BUTHS XOPJOBBIX Ha CXEMax M
mpenapaTtax ¥ OMUChIBaTh MPOIECCHI,
MIPOUCXOIAIINE HA KaXKIOM dTarie.
CpaBHUBAThH NEPUOJIbI OHTOTEHE3a; MPSMOE
U HENPSAMOE (JTMYMHOYHOE)
MOCTAIMOPHOHAIBHOE PA3BUTHE, 3aPOIBIIITN
YyeJIoBeKa U IPYTUX XOPIOBBIX.
OOBICHATH OMOJIOTUYECKOE 3HAUCHUE
pa3BUTHs ¢ MeTaMop(ho30M;
OTPHULIATEITLHOE BIMSIHUE JIKOTOJIA,
HUKOTHHA U JIPYTUX TEPATOTCHHBIX
(akTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YyeJI0BEKa.

OnuceIBaTh MPOLECC IBOMHOIO
OIUIOAOTBOPEHUS Y LIBETKOBBIX PACTEHUI

I1Toro yacos mo teme
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Tema 6. HaCJIe)ICTBeHHOCTb U HBMCHYHUBOCTDL OPraHM3mMoB

6.1 I eneruka - HayKa O 1 PackpbIBaTh cojiep:KaHrue TEPMUHOB U
HACJIEICTBEHHOCTH U [IpenmMet u 33724l TEHETUKH. MOHSATUN: T€H, FTEHOM, T€HOTHI, ()EHOTHII,
N3MEHUYHUBOCTU Posb IUTONIOTHY 1 YMOPUOJIOTHH B XPOMOCOMBI, aJIeJIbHbIE T€HBI (aJUIeNn),

CTAaHOBJICHUH I'eHEeTUKH. Bkiaz TOMO3HUI0Ta, F€TEPO3UT0Ta, TOMUHAHTHBII
POCCUICKUX U 3apyO€KHBIX YUEHBIX B NpU3HaK (FeH), peleCCUBHBINA TPU3HAK
pa3BUTHE TCHETUKHU. METObl TCHETUKH  (T€H), YUCTasl JIMHUS, THOPU/I.
(TMOPHUIOTOTHIECKUH, ITUTOTEHETHIECKUH, ([ [epeuncnsaTe u XapakTepu3oBaTh METObI
MOJIEKYJISIPHOT €HETUYECKHUI ). FCHETUKU: THOPUTIOIOTHUECKUM,
OCHOBHbBIE T€HETHYECKNE ITOHATHS. UTOr€HETUYECKHUI, MOJIEKYJIIPHO-

[ eHeTHUECKasi CAMBOJIMKA, UCIIOJIb3yeMas [€HETUYECKUI; JOMUHAHTHBIC U

B CXEMAaX CKpPEIIMBAHUM. [pELIECCUBHBIE TPU3HAKU PACTEHUN U
emoucmpavuu: PKMBOTHBIX.

[lopmpemuwi: I'. Mennens, T. Mopran, H. [[Iosib30BaThCs TeHETHUECKOU

1. BaBunos, C. C. UerBepukos, H. B. TEPMUHOJIOTUEN U CUMBOJIMKOW JIJIs
Tumodees-PecoBckuii. 3aIMCH TEHOTUITNYECKUX CXEM
Obopyoosanue: MOJICIb- alTUTMKALIAS CKpEIIMBaHUS

«MOHOTHOPUIHOE CKPEIIMBAHUE,

repOapuii «I" opox MoceBHOM

6.2 [3akoHOMEpPHOCTH 1 3aKOHOMEPHOCTHU HACIEOBAHUS
HAaCJICOBaHUs [IPU3HAKOB, ycTaHOBJIEHHbIE ['. MenneneM. PackpeiBaTh coaepKkaHue TEPMUHOB U
[IPU3HAKOB. MoHOrnuopuIHOE CKpEeIMBaHueE. 3aKOH MOHSATUI: MOHOTHOPHUIHOE CKpPEIMBaHUE,
MoHOrnopuIHOe eaMHO00pa3usi THOPUIOB MEPBOTO (heHOTUNTMYECKHE TPYTIIIBI,

CKpeEIlUBaHUE nokojeHus. [IpaBuio TOMUHUPOBAHUS.  [TUOPUAOJOTHUUECKUN METO/I, YUCThIC

3aKkOH pacuIeIyIeHUs MPU3HAKoB. ['umnoresa
4uCTOTHI TameT. [lonHoe u HenoyiHoe

JOMHWHHUPOBAHHC.

JIMHUKW, JOMUHHUPOBAHHUC I'CHOB (HOHHOC,
HCHOJIHOC), PaCICIICHUE B ITIOTOMCTBC.

OnuceiBaTh MCTOAUKY IIPOBCACHUSA
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emoncmpavuu:

[lopmpemui: I'. MeHenb.

Tabauyvt u cxemvi: «MoHOTHOPUIHOE
CKpEILUBAHUE U €T0 [IUTOT€HETHYECKas
OCHOBa», «3aKOH PACILIEIUICHUS U €TO
[IUTOTEHETUYECKasi OCHOBaY», «3aKOH
YUCTOTHI TAMET.

Obopyodosanue: MOIEIN-aNTUIMKAIIUNA
«MOHOTHOPHUHOE CKPELTUBAHUEY,
«HenonHoe noMuHUpOBaHUEY, repOapuit
«I"opox 1moceBHOW»

[". MeHieneM OnbITOB M0 U3YYEHUIO
HACJICIOBAHUSI OJTHOM Maphl MPU3HAKOB y
ropoxa MoCeBHOTO.

PackppIBaTh cofiepyKaHre 3aKOHOB
eIMHO00pa3usi THOPHUIOB MIEPBOTO
MOKOJICHUSI ¥ 3aKOHA PACILIETIIICHUSI.
OOBACHATH TUTIOTE3Y YUCTOTHI TAMET.
3anuchIBaTh CXEMbl MOHOTHOPUTHOTO
CKpEITUBaHUS, OOBSICHITh €TO
[TUTOJIOTHYECKUE OCHOBHI M peliaTh
FeHETUYECKHUE 3a]1a4i Ha MOHOTHOpHUIHOE
CKpEITUBaHNC

6.3

JluruOpuanoe
CKpelIuBaHue.
HE3aBUCHMOTO
HACJICTOBAHMSI
MPU3HAKOB

3aKoH|

JluruOpuaHoe CKpeluBanue. 3aKoH
HE3aBUCUMOTO HACJIEAOBaHUS MPU3HAKOB.
[luToreHeTnyecKkmue OCHOBBI
TUTHOPUIHOTO CKPEIUBAHUSI.
AHAIN3UPYIOLIEE CKPEIINBAHHUE.
cnosib30BaHNE aHATN3UPYIOLIETO
CKpEILUBAHUS JIJIs1 ONIPEICIICHUS] TEHOTHIIA
0co0H.

lemoncmpayuu:

[lopmpemui: I'. MeHenb.

Tabruysl u cxemot: «JlurnOpuHOE
cKkpeluBanuey, «llutonornyeckue
OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUS.
Obopyodosanue.: MOJENb- alTUTAKAIIS

«JIlurnOpuaHoe CKpenBaHue)»

PackpbIBaTh coJiepKaHuE TEPMUHOB U
NOHATHI: AUTUOPUIHOE CKPEIIUBAHUE,
QHAJIM3UPYIOLIECE CKPELBaHUE.
OnuceiBath onbITh I'. Menaens no
V3YUYEHHIO HACIENOBAaHUs IBYX Iap
[IPU3HAKOB Y TOPOXa IIOCEBHOTO.
PackpbIBaTh coziep;kaHue 3aKOHa
HE3aBUCUMOT0 HACJIEA0BAaHUs IPU3HAKOB.
[[prMEHSITh MATEMATUYECKUIN PACUET C
MOMOIIIBIO METOJIa IEPEMHOKEHHS
BEPOSTHOCTEN U 3aIIUCH C IIOMOIIBIO
(EHOTUNMYECKUX PATUKATIOB
paclIenIEHNs] IPU3HAKOB Y IOTOMKOB I10
(GeHOTUITy U TEHOTHUILY.

3anuchIBaTh CXEMBbI I[PIFPI6pHI[HOI‘O
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CKpEILIUBaHUsA, OOBSICHATH €T0

U TOJIOTUYECKHNE OCHOBBI U PEIIATH
FeHEeTUYECKHUE 3a/1aud Ha TUTUOPUIHOE
CKpELIMBAHUE

6.4

CrerieHHoe
HacCJIEJOBAHNE
[MPU3HAKOB

CuenyieHHOE Haclae0BaHUE MTPU3HAKOB.
PaboTa T. Moprana 1o ciemnjieHHOMY
Hacleq0BaHUI0 TeHoB. Hapyuienue
CLICTJICHUSI TCHOB B pe3yJIbTaTe
KPOCCHHIOBEpa. XpOMOCOMHAasl TEOpUs
HAaCJICICTBEHHOCTH.

[" eHeTHUECKNE KApTHI.
lemoncmpavuu:

[ lopmpemuwi: T. MopraH.

Tabnuywl u cxemot: «Metio3y, «I”
EHETUYECKHUE KapThl PACTEHUMN, dKUBOTHBIX
1 4eJioBeKkay, «B3aumoaencTeue
QJUICIIBHBIX TEHOBY. Obopydosanue:
MUKporpenapar «Jpozoduiay (HopMma,
MyTaru (OPMBI KPBUTEEB U OKPACKH
TE€Ja), MUKPOCKOII, MOJIETb-aNIUIAKAIUS
«IlepekpécT XpoMOCOM».
Vlabopamopnbsie u npakmuueckue
padomul:

JlabopaTtopHas paborta Ne 5. «M3yuenne
PE3yIbTaTOB MOHOTHOPHUTHOTO H

TUTHOPHUTHOTO CKpEIUBaHUS

PackpbIBaTh coaep:kaHue TEPMUHOB U
MOHATUH: CLEINICHHOE HACIICIOBAHUE
MPU3HAKOB, PEKOMOUHAIUS T€HOB,
FEHETUYECKUE KapThl XPOMOCOM,
MOpPraHHu/Ia.

Ha3biBaTh OCHOBHBIE MMOJIOKEHUS
XPOMOCOMHOW TEOPHUU HACIIEICTBEHHOCTH
T. MopraHa; packpbIBaTh COAEPKAHUE
pabotel T. Moprana 1o CrerieHHOMY
HACJIEIOBAHUIO T€HOB U TPUYUHBI
HapYyUICHUS CUETUICHUS] MEXIy T€HaMHU.
3anmuchIBaTh CXEMbI CKPEIIMBAHUSI IPU
CIICIUICHHOM HACJICIOBAHUH, OOBICHITH
MPUYUHBI PEKOMOWHAIINH T€HOB,
ONPEAETATH YUCIIO TPYIIT CLEIIJICHUS
[E€HOB; pelIaTh FTEHETUYECKUE 3a/1a4l HA
CLICTUICHHOE HACJIEOBAaHUE
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y 1p030¢ Bl HA TOTOBBIX
MHUKpPOIIpeapaTax»

6.5 [ eHermka  moia. [ eneTuka nosia. XpoMOCOMHOE PackppIBaTh conep:kaHue TEPMUHOB U
Hacnenoanue onpeaeeHue noja. AyToCOMbI U TIOJIOBBIE [TOHATHI: XpOMOCOMHBIN Habop,
PU3HAKOB, XPOMOCOMBI. [" OMOraMeTHbIE U AyTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CLEIJICHHBIX C TIOJIOM reTepOraMeTHbIE OPTAHU3MBI. FOMOTaMETHBIN MOJI, TETEPOraMeTHBIN 10,

HacienoBanue npu3HAKOB, CUEIUICHHBIX C [CLIETUIEHHOE C MOJIOM HACJIEIOBAHHE

[1OJIOM. IPU3HAKOB.

lemoncmpayuu: OOBACHATH HUTOJOTUYECKUE OCHOBBI

[ lopmpemuwi: . Mennens, T. Mopras, XPOMOCOMHOTI'0 MEXAHU3Ma OIPEACICHUS

H.11. BaBuios. 10JIa Y Pa3JIMYHBIX OPTaHU3MOB.

Tabnuyvt u cxemwl: «I'€HETHKA MO, CpaBHUBaTh 3aKOHOMEPHOCTH

«3aKOHOMEPHOCTH HACIIEJOBaHUS, HACJICOBAaHUSI IPU3HAKOB, CLUEIUICHHBIX U

CLIETJIEHHOTO C MoJIoM», « KaprnoTtumnsl HE CLICIUICHHBIX C 110JI0M. Pemarh

YEI0BEKA U )KUBOTHBIX)» FEHETUYECKHUE 33/1a4M HA HACJIEIOBAHUE
CLEIJICHHBIX C TIOJIOM ITPU3HAKOB

6.6 MI3MeHYUBOCTS. 3MeHunBOCTh. BUABI ”3MEHUMBOCTH: PackpbIBaTh coJiepKaHUE TEPMUHOB U
HenacnencrsenHas HEHACJICICTBEHHAS U HACIICICTBEHHASI. MOHSATHN: N3MEHYMBOCTD, HACIEACTBEHHAS
M3MEHYNBOCTD Poib cpenpl B HEHACIEACTBEHHOM N3MEHYMBOCTb, HEHACIIEICTBEHHAs

W3MEHUMBOCTU. XapaKTEePUCTHUKA
MOIU(DUKAITMOHHON U3MEHUYHNBOCTH.
BapualinoHHBIN psiJi ¥ BapHUAILMOHHAS
KpuBas. Hopma peakuuu npusHaka.
KonmuecTBEeHHBIE U KAUSCTBEHHbIC
MpY3HAKK U UX HOpMa peakiuu. CBONCTBa
MOIU(DUKAITMOHHON U3MEHYHNBOCTH.

W3MEHYUBOCTh, MOJU(DUKAIIMOHHAS
W3MEHUYUBOCTh, BAPUALIMOHHBIN PS/I,
BAPUAHTA, BApUaLlMOHHAs KpUBasi,
[IPU3HAK, HOpMa PEaKLIHH,
KOJINUECTBEHHBIE U KAUECTBEHHBIE
npu3Haku. KmaccuduimpoBars BUIbI
W3MEHUYUBOCTU U BBISBIIATH UX

48



lemoncmpavuu:

Tabauywl u cxemwvl: «Buasl
M3MEHUYUBOCTUY, «MoauduKamoHHast
M3MEHUYUBOCTBY.

Vlabopamopnule u npakmuueckue
paodomuwl:

JlaGoparopHas padota Ne 6. «3yueHue
MOIU(PUKAIIMOHHON N3MEHUYNBOCTH,
[MOCTPOCHUE BAPUALIMOHHOTO PsJia U
BAPUALIMOHHOW KPUBOM»

OuosoTnYecKre 0COOCHHOCTH.
[lepeuncnsaTh CBOMCTBA
MOIU(PUKAIIMOHHON U3MEHUYUBOCTH U
00BSICHATH €€ 3HAUEHUE JIJIsl OPTaHU3MOB.
PaznuyaTh KOJMYECTBEHHBIE U
Ka4EeCTBEHHbIC ITPU3HAKH; CTPOUTD
BAPUALIMOHHBIN PsJl, BAPUALIMOHHYIO
KPUBYIO, BEIYUCIISTH CPEAHEE 3HAUCHUE
MpU3HaKa

6.7

HacnencrBennas
N3MEHYHNBOCTD

HacnencrBenHas, nim reHoTUInn4ecKas
n3MeHYnBOCTh. KoMOMHaTHBHAS
W3MEHUYMBOCTh. MeHO03 1 TOJI0BOM MpoILecc
- OCHOBa KOMOMHATUBHON N3MEHYHUBOCTH.
MyTaimoHHasi U3MEHUYUBOCTb.
Knaccudukanus MyTanuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE.

HacToTa 1 IpUYUHBI MyTalUH.
MyTtareHnbie (GaKTOPBHI.

3aKOH rOMOJIOTHYECKUX PSAIOB B
HacJIeACTBeHHOU n3MenunBoctu H. U.
BasuioBa. BHesnepHast HacCneACTBEHHOCTD
Y U3MEHYUBOCTb.

lemoncmpayuu:

[opmpemuwi: 1. ne ®pu3z, H. . BaBuios.

Tabauysl u cxemol: «MyTalmoHHas

PackpbIBaTh cojiep:KaHrue TEPMUHOB U
MOHSATUN: HACJIEACTBEHHAs] U3BMEHUYUBOCTD,
KOMOWHATHBHASI H3MEHYHUBOCTD,
MyTaIlMOHHASI ©3MEHYMBOCTh, MYTaHT,
MyTallil: TeHHbIE, XPOMOCOMHBIE,
TCHOMHBIC; TTOJIUTUTONIMS, AaHSYTIIIOU NS,
MyTareHbl. XapakTepru30BaTh
HACJICJICTBEHHYIO0 U3BMEHUYUBOCTb;
dbopMyIHpOBaTh 3aKOH TOMOJIOTHYECKUX
PSAI0B B HACJICICTBEHHOW U3MEHUYHNBOCTH
H. 1. BaBuiioBa u 00BSCHSTH €T0
3HAYCHUE JIJIs1 OMOJIOTUH U CEJICKITUH.
KiaccuduimpoBaTh MyTalliu: Te€HHbBIE,
XPOMOCOMHBIC, TCHOMHBIE U TIPUBOJIUTH
pPUMEPHI My TALIHA.

OOBSICHATH IMPUYNHBI BO3HUKHOBCHUWA
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U3MEHUHUBOCTDY.

Obopyodosanue: MUKPOCKOII,
MuKporpenapar «Jlpo3zodunay (Hopma,
MyTal GOPMBI KPBUILEB U OKpacKa
TeJa); KOMHAaTHBIC PACTCHUS C TIECTPOI
OKPAaCKOM JINCTHEB.

Vlabopamopnwie u npakmuueckue
pabomol:

JlaGoparopHas padota Ne 7. «AHanus
MyTaIui y 1p030(HIIEI Ha TOTOBBIX
MUKpOITpeTrapaTax

MyTaIHi, posib (PaKTOPOB-MYTareHOB.
CpaBHUBAThH BUbI MyTalluii; BBISBIISITD
PUYMHBI HACIECTBEHHON N3MEHYUBOCTH,
UCTOYHUKU MYTareHOB B OKPYXKaroIIei
cpene (KOCBEHHO). XapaKTepHu30BaTh
BHESIEPHYIO HACIIEJACTBEHHOCTh U
N3MEHYNBOCTD

6.8

" eHeTHKA YeT0OBEKA

[" eneruka uenoseka. Kapuorun yenoseka.
OCHOBHBIEC METO/Ib TEHETUKH YEJIOBEKA:
reHEeaJJOrnYeCKHi, OJIU3HEIOBBIH,
[MUTOTCHCTHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-T€HETUYECKHI.
CoBpeMeHHOE OIpe/IeICHUE TeHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FCHOTUIIMPOBAHUE, B TOM YHCJIE C
romo1pro [1[P-ananmm3a.
HacneacTtBenHble 3a001€BaHUS YEJIOBEKA:
reHHbIE 00JIE€3HHU, O0JIE3HU C
HacCJIEICTBEHHOU
MPEIPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE
0omne3an. COMaTUueCKue U TeHEPATHBHBIC

MYyTalllH.

PackppIBaTh cofiepyKaHue TEPMUHOB H
MMOHATUI: KAPUOTHUII YEJIOBEKA,
[TUTOTCHETUYECKUIA METOI,
reHealorHuecKuil METo1, POJOCIOBHBIE,
OJIM3HEIOBBIN METO]I, HACIIC/ICTBCHHbIE
0oJie3HU: (MOHOT€HHBIE, C HACJICACTBEHHON
MPEAPACIOJIOKEHHOCTHIO, XPOMOCOMHBIE),
MEIMKO-TEHETHUECKOE KOHCYIbTUPOBAHHE.
[TepeuncnaTh 0OCOOEHHOCTH U3YUCHUS
TCHETUKU YEJIOBEKA; TPUBOJIUTH MPUMEPHI
HACJIeICTBEHHBIX OOJIE3HEN YeIOBeKa,
XapaKTEPU30BaTh METOJIbI UX
nporIIakTHKN; 000CHOBBIBATH 3HAUYCHUE

MCINKO-TCHETHYICCKOI'O
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CtBOJNIOBBIC KJIETKU. [[pUHIMIIBI 310pOBOTO
00paza >KM3HH, IUaTHOCTHUKH,
NPO(PUIAKTUKY U JICUEHUS TEHETUYECKUX
OonesHei. Meauko-TeHETHIeCKOe
KOHCYJIbTUPOBAHUE. 3HAUCHUE
METUITUHCKON TeHETUKH B
MPEIOTBPAIICHUH U JICUCHUN
FeHETUYECKUX 3a00JIEBaHUM YeJIOBEKa.
emoncmpavuu:

Tabnauyvt u cxemwl: «HacnenoBanue pesyc-
daktopay, «I'eHeTHKa rpymm KpOBH».
Vlabopamopnbsie u npakmuueckue
pabomol:

[IpaxTuueckas padora Ne 2. «CocraBnenue
Y aHaJIU3 POJOCIIOBHBIX YEJIOBEKA»

KOHCYJIbTUPOBAHUSI.
BhISBISITE M CPAaBHUBATH MEXTy COOOM
TTOMUHAHTHBIC U PELIECCUBHBIC MTPU3HAKH
YeJIOBEKA.

CocTaBIIATh U aHAJTM3UPOBATh
POJIOCIIOBHBIC YEJIOBEKA

1Toro yacos 1o reme

8

Tema 7. Cesiekiiusi OpraHu3mMoB, OCHOBbI 0MOTEXHOJIOT UM

7.1

Cenekius Kak HayKa U
porecc

1

Cenekius Kak HayKa 1 IPOLECC.
3apOoKIEHNE CEJIEKIMN U TOMECTHUKALINS.
Yuenue H. U. BaBunosa o nentpax
MHOT000pa3usi U MPOUCXOKIACHUS
KyJIbTYPHBIX PACTEHUM.

[{eHTpBI MPOUCXOXKIACHHS TOMALTHUX
YKUBOTHBIX.

CopT, mopojia, ITaMM.

PackpbiBaTh cojiepkaHue TEPMUHOB U
MOHSTUI: CEJIEKIIUsI, COPT, TOPOJaA, IITaAMM,
TOMECTUKAIIWS, UM OJIOMAIlTHUBAHUE,
[IEHTPHI MHOTOOOpAa3Hs ¥ MPOUCXOKICHUS
KYJIbTYPHBIX PACTEHUI U JKUBOTHBIX,

ruOpUIU3alIMsl, UCKYCCTBEHHBIN OTOOD.
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lemoncmpayuu:

[ lopmpemwvi: H. . BaBuios.
Tabauyvt u cxemwi: kapta «LleHTpHI
MHOTO00PAa3Ms ¥ MPOUCXOKICHUS
KYJbTYPHBIX pacTeHHI», «I1opobl
NTOMAIIHUX KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTEHUI.
Obopyoosanue.: MyJSKY TUIOJIOB U
KOPHEIUIOA0B AUKUX POPM U KyJIbTYPHBIX
COpPTOB pPACTEHMIL; repoapuii
«CenbCKOX035MCTBEHHBIE PACTEHUSD)

HasbiBaTh 1 CpaBHUBATH OCHOBHBIE ATAIIBI
Pa3BUTHS CEJICKIUU.

M3narate yuenue H. U. BaBunosa o
[EHTPaxX MPOUCXOKACHUS KYJIbTYPHBIX
pacTeHuM; pa3anyvaTh LEHTPHI HA KapTe
MUpa, CBSI3bIBATH UX MECTOIOJIOKEHUE C
o4aramMy BOZHHMKHOBEHUS JPEBHEUIIINX
ABWJIN3AIAHN.

CpaBHUBATh COpTa KYJBTYPHBIX PACTCHHH,
MOPOJIbI JOMAIIIHUX )KUBOTHBIX U UX AUKHAX
npenkoB. OLIEeHUBATh POJIb CEIEKIUU B
o0ecreueHn PO I0BOJILCTBEHHON
0€30MacCHOCTH YeJI0OBEYEeCTBA

7.2

MeTtonabl U
NTOCTHXKEHUS CEIEKIUU
PAaCTEHUN U JKUBOTHBIX

CoBpEMEHHBIE METO/IBI CEJIEKIUU.
MaccoBbIil 1 HHIUBUAYaTbHBI OTOOPHI B
CEJIEKIMN PACTEHUI U )KUBOTHBIX. OLIeHKa
DKCTEpBEPA.

bJIM3KOPOACTBEHHOE CKPEIMBAHHKE -
uHOpuANHT. Yucrast TuHus.
CKpenmBaHue YUCThIX JTUHUN.

[" ereposuc, winu ruOpuIHas CUia.
HepocTBeHHOE CKpelMBaHue -
ayTOpuauHr. OtaanéuHas rudpuanzanus u
e€ yCIexu.

ICKyCCTBEHHBI MyTarcHe3 U IOJIy4eHHE

ITOJIUITJIONTOB. ]_—[OCTI/I}KCHI/I}I CCJICKIINU

PackppIBaTh cofiepyKaHue TEPMUHOB H
MOHSATHI: UCKYCCTBEHHBIN 0TOOD,
MaCCOBBIN 0TOOp, MHANBUYaTbHBIN
0TOOP, IKCTEPbEP, OIMZKOPOJICTBEHHOE
CKpeIIMBaHUe, YUCTAasl IUHUSA, TETEPO3HUC,
HEPOJICTBEHHOE CKpEIIMBAHUE,
MCKYCCTBEHHBI MyTareHe3, MOJUTUIONIBI.
CpaBHuBaTh (HOPMBI UCKYCCTBEHHOTO
oTOOpa (MaccoBOr0 ¥ MHAUBUYaIBLHOTO),
BUJIBI THOpHUIU3AIIH (OJIM3KOPOICTBEHHON
U OTJQJICHHOM ), CITIOCOOBI MOTyUCHHS

ITOJIUITJIONTOB.
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PaCTEeHMM, )KUBOTHBIX U
MUKPOOPTaHU3MOB.

lemoncmpayuu:

[ lopmpemuvi: . B. Muuypumn, I'. /1.
Kaprnieuenko, M. @. UBanos. Tabauyst u
cxemol. «OTHaneHHas: TMOpUAA3ALUSY,
«Pabotel akagemuka M. @. IBanosay,
«[lomunnounus». Obopyoosanue: MyIasKU
[JI0/I0B U KOPHEIJIOI0B TUKUX (HOpM U
KYJIbTYPHBIX COPTOB PACTEHUM.
Vladopamopnbsie u npakmuuecKkue
pabomot:

DxcKypceust «OCHOBHBIE METOBI U
NOCTUKEHUS CEJIEKLINN PACTEHUU U
PKUBOTHBIX (Ha CEJICKITMOHHYIO CTAHIIHIO,
MIEMEHHYIO (pepMYy, COPTOUCTIBITATEIbHBIN
Y4aCTOK UJIM TEIUIMYHOE XO3SIICTBO)

[IprBOIUTH NPUMEPBI JOCTUKEHUN
CEJICKIIUY PACTEHUMN U KUBOTHBIX

7.3

buoTexHoIorug Kak
OTpacJib MPOU3BOJICTBA

broTexHOI0TNA Kak 0Tpaciib
NPOU3BOJACTBA. | €HHAsl MHKEHEPUs. DTalbl
coznanus pekomOuHanTHou JIHK u
TPAHCIE€HHBIX OpraHu3mMoB. Kierounas
nHXeHepus. KineTouHble KyJIbTyphl.
MHUKPOKIOHAIBHOE PA3MHOKEHHE
pacrennii. Knonuposanue

BBICOKOITPOAYKTHUBHBIX

PackpbiBaTh cofiepKaHHe TEPMUHOB U
MOHATUN: OMOTEXHOJIOT U, KIIETOUHas
WH)XCHEPHS, TeHHAs! HH)KEHEPHS,
KJIOHUPOBAHHE, TPAHCTCHHBIE OPTaHU3MBI,
['MO (renetnyecku MOAU(PUIUPOBAHHBIE
OpraHu3Mbl). XapakTepu30BaTh
OHOTEXHOJIOTHIO KaK OTPacib

[IPOMU3BOACTBA, OCHOBHBIC
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CEIbCKOXO3SIMCTBEHHBIX OPTraHU3MOB.
DKOJIOTHYECKHE W STUYECKHUE MTPOOTIEMBI.
['MO - reHeTH4eCKU MOAUPUIIMIPOBAHHDBIC
OpTraHU3MBI.

emoncmpavuu:

Tabauyvt u cxemvi: «OOBEKTHI
OroTexHoJIOTHIY, «KIeTouHbIe KyIbTYphI
U KJIIOHHpOBaHue», «Koncrpyuposanue u
[ePEHOC TEHOB, XPOMOCOM»

TOCTHKEHHS] OMOTEXHOJIOTUHU B 001acTH
[POMBIIIIEHHOCTH, CEIbCKOT0 XO35HCTBA U
MEAULIUHBI.

[lepeuncisaTh U XapakTepu30BaTh
OCHOBHBIE METO/IbI U JJOCTUKECHHUSI
OMOMHKEHEPUU.

OO0CyX1aTh HKOJIOTMYECKUE U ITUYECKUE
ACIIEKThl HEKOTOPBIX MCCIIEA0BAHUN B
00J1aCTH OMOTEXHOJOTUH (KIIOHUPOBAHMS,
MCKYCCTBEHHOI'O OILJIOIOTBOPEHMS,
HaAIpPaBJIEHHOTO U3MEHEHUS TeHOMa U
CO3/IaHUS TPAHCTEHHBIX OPTaHU3MOB)

MTOro yacosB 1o Teme 3
Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KIIACC

HanmenoBanue
No KomngectBo OCHOBHBIE BUIBI AEATEILHOCTH
pa3/ielioB U TEM [IporpammHoOe coeprkaHue
/o 4acoB 00yJaroImmxcs
y4eOHOTro mpeaMeTa
Tema 1. DBoIIOIHOHHAA OMOJIOTHSA
1.1 DBosronus U METOBI 1 [[penrnocbuiku BO3HUKHOBEHUS

€€ U3yUCHUS

PBOJIFOIIMOHHOMN TEOPUU. DBOIIOLIMOHHAS
Teopusi U €€ MecTo B Onosoruu. Brusinue
SBOJIIOLIMOHHOM TEOPUU HA PA3BUTHE
OuoJioruu u Apyrux Hayk. CBUeTeIhCTBA
PBOJIIOLINY.

[TanieonTONOrNUECKHE:
MOCJIEI0BaTEILHOCTD MOSIBJIICHUS BUJIOB B
MaJICOHTOJIOTMYECKOM JIETOIUCH,
nepexoaHbie (HPOPMBI.
buoreorpaguyeckue: cX0ACTBO U
paznuune GayH u GJIop MATEPUKOB U
OCTPOBOB. OMOPHOJIOTUYECKHE: CXOACTBA
U pa3nuuus SMOPHUOHOB Pa3HbBIX BUJIOB
MO3BOHOYHBIX.
CpaBHHUTEIbHO-aHATOMHYECKHE:
TOMOJIOTUYHBIC, aHAJIOTUYHBIE,
PyAMMEHTapHbIE OpTaHbl, aTABU3MBI.
MoJIeKyIIpHO -OMOXUMHYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHSATHI: IBOJIIOIHS, TIEPEXOTHBIE (DOPMBI,
¢duoreHeTuYeCcKue psabl, BUbI-
DHICMUKH, BHIBI-PEITUKTHI, 3aKOH
3apOBIIIIEBOTO CXOJICTBA,
OMOTEeHETUYECKUI 3aKOH, TOMOJIOTUYHBIC U
QHAJIOTUYHBIC OPTaHbI, PyIUMEHTAPHBIC
OpraHbl, aTABU3MBI.

[lepedynciisiTh OCHOBHBIC 3TAITBl PA3BUTHS
PBOTFOITMOHHON TEOpHH. XapaKTeprU30BaTh
CBUJICTEIIHCTBA IBOJIIOIUH:
MaJICOHTOJIOTHYECKHE,
ouoreorpaduyeckue, SMOPHOIOTHUCCKHE,
CpPaBHUTEIHLHOAHATOMUYECKHE,
MOJIEKYJIIPHOOMOXUMUYECKHE.
[[puBOANTH MPUMEPHI IEPEXOIHBIX (hOopM
OpraHU3MOB, (DHIIOTCHETHYECKHUX PSAIOB.

[IpuBOIUTE GOPMYITUPOBKHU 3aKOHOB
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METa0OJNYECKUX MYTEH Yy BCEX JKUBBIX
OpraHU3MOB.

lemoncmpavuu:

[lopmpemuwi: K. JIunneit, XK. b. Jlamapk, Y.
JlapBuH, B. O. Kosanesckuii, K. M. bap,
J. ['exkenb, ©. Mromnep. Tabauywt u
cxemvl: «Pa3BUTHE OPraHUYECKOTO MUpPA
Ha 3eMJiie», pelibeHbIe TaOJIUIIbI
«3apObIIIN MTO3BOHOYHBIX KUBOTHBIX),
«APXEONTEPUKC.

Obopyodosanue: dbuoreorpadpuyeckas
KapTa MUPA; KOJUIEKIU «DOpMbI
COXPAHHOCTHU MUCKOMAEMbIX KUBOTHBIX U
[pacTeHMiN; BIaXKHbIE MpenapaThl
«Pa3BuTue HacekoMoroy, «Pa3Burtue
JISITY LKA

OMOTE€HETUUECKOTO U 34pOAbIIICBOTO
CXO0ICTBa

1.2

Vcropus pa3Butus
MPEICTABICHUIA 00
HBOJIIOLINU

OBosronnoHHas teopus Y. J[apBuHa.

[ IpeanochbUIKM BOSHUKHOBEHUS
napBUHU3MA. [[BHKyIIHE CHJIBI 3BOJIIOLNN
BU10B 110 [{apBuny (M30bITOUHOE
[Pa3MHOXEHUE IPU OTPAHUYEHHOCTH
pPECYpPCOB, HEOIIPEIECIEHHAS
M3MEHYMBOCTb, O0OpH0a 3a CyIeCTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

CuHTeTHUYECKas TCOpPHUs 3BOJTOINHN

PackpbIBaTh coJiep:KaHUE TEPMUHOB U
MMOHATHUMN: CUCTEMATUKA, €CTECTBEHHBIN U
MCKYCCTBEHHBIN 0TOOP. XapaKTepru30BaTh
OCHOBHBIE IBOJIOIMOHHBIC UJIEH,
KOHIIEIIIINY U TEOPUH; CPABHUBATH
B3I b1 HA BUA U dBOOIMIO K. JInHHes,
DK.b. Jlamapka, Y. JlapBuna.

OuenuBathb BkJa] JIuHHEs B pa3BUTHE

CHCTEMATHKH U OOBIACHSATH IMPHUHIIUIIBI
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(CTD) u e€ OCHOBHBIE TOJIOKEHHUS.
emoncmpavuu:

[lopmpemuwi: K. JIunneit, XK. b. Jlamapk, Y.
JlapBuH.

Tabauyol u cxemwr: «llomynauumny,
«Kapra-cxema mapupyra myremectsus Y.
JlapBuHay, «®opMbl 00pbOBI 32
CyLIECTBOBAaHUEY, « ECTECTBEHHBIN
oT00p», «MHOrooOpasue copToB
pacteHui», « MHOroo0pasue nopoj
YKUBOTHBIX

OMHApHON HOMEHKJIATYPHI.
XapakTepu30BaTh COACPKAHUE U 3HAUCHUE
BOJIFOIIMOHHON KoHIenuu JK. b.
Jlamapka.

OLieHUBaTh €CTECTBEHHO-HAYYHBIE U
COLMAJIbHO-PKOHOMHUYECKHUE MPEAITOCHUIKI
BO3HUKHOBEHUS 3BOJIOLMOHHON Teopuu Y.
JlapBuHa. PackpsIBaTh cozepxanue
BBOJIFOLIMOHHOM Teopun. JlapBuHa;
CpaBHUBATh HEONIPEACIEHHYIO U
OIPEACIEHHYIO U3MEHUYUBOCTb,
ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOp,
dbopmbI OOPHOBI 3a CYIIECTBOBAHUE.
OnuchIBaTh MOJIOKEHHUS] CHHTETUYECKOM
Teopun dBooUUU (CTD) 1 0OBACHATH €€
3HaUYCHUE ISl OUOTIOTUHI

1.3

Bun: xpurepuu n
CTPYKTypA.
[Tomymnsanuysa Kak Kak
DIIEMEHTapHas
€QVHULIA BUAA

Mukpososronus. [lonmynsiuus kak
e/IMHUIIA BUA U DBOJIFOLIUH.
lemoncmpayuu:

Tabauywl u cxemor: «llomynsmum,
«MyTarmoHHass U3MEHUUBOCThY.
Obopyoosanue: MUKPOCKOTI,
MUKporpenapar «Jpozodunay (HopMma,
MyTar (POPMBI KPBUTEEB U OKPACKH
Tena), Mmojaelb-anminkanus «llepexpéct

XPOMOCOM.

PackppIBaTh cofiepyKaHUe TEPMUHOB H
MOHSATHI: MUKPOAIBOJIIOIHS, BU, KPUTEPUHU
BUJIA, apealt, TIOMYJISIIUs, TeHO(DOH I,
MyTaIi, KOMOWHAIIMH T€HOB.
XapakTepru30BaTh BUJ KAK OCHOBHYIO
CUCTEeMAaTUUYECKYIO €IMHUILY U [ETOCTHYIO
OMOJIOTUYECKYIO CUCTeMY. BhIIensaTh
KpuTepun BuAa (MOPQPOIOTHIECKH,
(bU3UOTOTHYECKUH,
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Vlabopamopnusle u npakmuueckue
pabomol:

JlaGoparopHas padora Ne 1. «CpaBHeHue
BUJIOB IO MOP(OJIOTMYECKOMY KPUTEPHUIO»

OMOXMMHYECKHUIN, T€HETUUECKUH,
HKOJIOTUYECKUI, TeOrpaQUUecKuil) 1
MPUMEHATH KPUTEPUU 11 ONTUCAHUS
KOHKPETHBIX BUIOB.

XapakTepu30BaTh MOMYJALUIO KaK
CTPYKTYPHYIO €IMHUITY BHJIa U DBOJIIOIUH.
OnuceIBaTh MOMYJISLNIO 0 OCHOBHBIM
MMOKa3aTessiM: COCTaB, CTPYKTypa

1.4 |/IBuxyiire cuibl JIBroKy1ue cuiibl ((hakTophl) SBOTIOLUN
(371eMEHTapHbIE BHJIOB B Ipupoae. MyTanmoHHBIN IpoLece
(bakTOphI) HBOTIOITUU Y KOMOMHATUBHAS U3MEHYUBOCTb. PackpbIBaTh coJiepKaHUE TEPMUHOB U
[lonyIALIMOHHBIE BOJIHBI U Ipeii() TEHOB. [MOHATUN: KOMOMHATHUBHAS U3MEHYUBOCTD,
W30is11ust 1 MUTpanus. MyTalllH, MyTallHOHHBIN IPOLECC,
lemoncmpayuu: MOMYJISIIMOHHBIE BOJHBI, IPeii( TeHOB,
Tabauysl u cxemol: «JIBUXKyIIHE CUITBI W30JIALMS], MUTPAMU. XapaKTepru30BaTh
DBOJIIOLIUN HIIEMEHTApHbIE (PAKTOPBI SBOJIIOINH:
MYTalMOHHBIN TIpoLecC, KOMOMHATUBHAS
W3MEHYUBOCTD, MOIMYJISIUOHHBIE BOJHBI,
npelid reHoB, U30JIALNS, MUTPALUS.
Y cTaHaBIMBATH NPUYUHHOCIIEICTBEHHBIE
CBSI3U MEXKY MEXaHU3MOM U PE3YyJIbTaTOM
NEeNCTBUS ABIKYIIUX CUIT (3JIEMEHTAPHBIX
(bakTOpOB) PBOJIOIUHU
1.5 |[EctecTBeHHBIN 0TOOD U EcTtecTBeHHbIN 0TOOD - HanpaBsitonit  [PackpsiBaTh copiepkaHne TEPMUHOB U

ero ¢GopMel

(haKkTOp IBOJTIOIIHH.

DOopMBI €CTECTBEHHOTO 0TOOpA.

MOHSATHI: €CTECTBEHHBIN 0TOOpP, 60pKHOa 32
CYIIIECTBOBaHHE.
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lemoncmpayuu:
Tabnuywl u cxemol. «ECTECTBEHHBIN
oTO60p», «boppba 3a cylecTBOBaHUE)

OnuckIBaTh MEXaHU3M JIEHCTBUS
€CTECTBEHHOT0 0TOOpA.

XapakTepu3oBaTh (POPMBI €CTECTBEHHOTO
oTOOpa (ABMXKYIIUKM, CTaOUIIU3UPYIOIIHH,
NTU3PYNTHBHBIN) U CPAaBHUBATh WX MEXKIY
co00ii.

XapakTepru3oBaTh 60prOY 3a
CYILIIECTBOBAHHE U CPABHUBATH €€ BUIBI
(MeXXBHUI0Basi, BHYyTPUBUIOBas, OOphOa C
HEOIaronpusTHBIMUA (PAKTOpaMH BHEIIHEH

Cpeabl)

1.6

Pesynbrarsl
PBOJTFOITUH:
MPUCTIOCOOJICHHOCTh
OpraHU3MOB U
BH1000pa30BaHNE

[Ipucnoco01eHHOCTh OPTaHU3MOB Kak
pe3yabTat 3BoJiouu. [Ipumepsl
MPUCIIOCOOJICHUI Y OPTraHU3MOB.
Apomoph03bl 1 HAMOATANITAIIIH.

Bug u BugooOpazoBaHue.

Kpurepuu Buga. OcCHOBHbIE (POPMBI
BH1000pa30BaHus: Teorpaduueckoe,
HKOJIOTUYECKOE.

lemoncmpayuu:

Tabauywl u cxemsi: «IIpruCIIOCOOICHHOCTD

opraHu3MoBy, «I” eorpaduyeckoe
BHJ1I000pa30BaHUEY, « IKOJIOTHICCKOL
BUJ1000pa30BaHUE.

Obopyoosanue. xomnekuus «I[Ipumepsl

3AIUTHBIX PUCTIOCOOTICHUH Y

KHNBOTHBIX),

PackpbIBaTh copiepKaHHE TEPMHUHOB U
MOHSATUN: TPUCTIOCOOJIEHHOCTb,
TOKPOBUTEILCTBCHHAS 1
MpeaoCcTeperaIas okpacka, MaCKUpPOBKa,
BU1000pa3zoBanre. ONuchIBaTh MEXaHU3M
BO3HUKHOBEHUS TPUCTIOCOOJICHUH Y
OpraHu3MOB. BBISBIISTE MO M300pakeHHSM,
Ha JKUBBIX U (DMKCHPOBAHHBIX Mpenaparax
MPUMEPHI TPUCTIOCOOIEHHOCTH PACTCHUN 1
PKUBOTHBIX K YCIIOBHSIM CPEJIbI OOUTaHUS,
TOKa3bIBaTh OTHOCUTEIIbHYIO
11e71ec000pa3HOCTh MTPUCTTOCOOICHUIM.

X apakTepu30BaTh CIOCOOBI 1 MEXaHU3MBI
BUI000PA30BaHUS;, ONTUCHIBATH U

CpaBHHMBATb OCHOBHEIC
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Vlabopamopnusie u npakmuueckue
pabomol:

HpI/ICHOCO6JICHHOCTI/I OopraHu3ma M €<
OTHOCHUTCIIbHOI'O XapaKTcpa»

KOJUICKOUS HACCKOMBIX C pa3JIMYHbIMU
THUIIAMHU OKPACKH; Ha60p IIJ1040B U CCMH.

JlabopaTtopHas pabota Ne 2. «Onucanue

(hOpPMBI DKOJIOTUIECKOTO U
reorpauuecKoro BHI000pa30BaHUS

1.7 |HampaBiieHus ¥ IyTH
MaKpO3BOJIIOIUN

Maxpo3BOJIFOLIHS.

DopMBI PBOJIONHH: (pUIeTHYECKas,
NTMBEPreHTHAs, KOHBEPIEeHTHAsI,
napayenbHas. HeoOpaTumocTsb
bBOJIIOLIMH. [Iponcxoxaenue ot
HEeCIEIMATN3UPOBAHHBIX MTPEIKOB.
[Iporpeccupyromas cneuuaIn3aus.
AJlalITUBHAS paJyalysl.
lemoncmpavuu:

[ lopmpemuwi: A. H. CeBeprios.
Tabauyvt u cxemvi: «<ApomMopdo3si»,
«MounoaganTamuny, «OO01mast
NereHeparus».

Ob6opyodosanue.: monenb « OCHOBHBIE
HAIPaBJICHUS DBOJIIOIHNIY; 00bEMHAS

IIO3BOHOYHBIX»

MOICIIb «CTpOCHI/Ie T'OJOBHOI'O MO3ra

PackpbIBaTh coqepkaHue TEPMUHOB U
MOHSATUM: MAKPOABOJIOLMS, (PUITOTEHES,
OMOJIOTUYECKUI TPOTPECC U perpecce,
apomopdo3, uanoamanTaiys, oomas
nereHepanus, aJarnTuBHas pagualus.
XapakTepru3oBaTh (POPMBI IBOJTFOIIHH.
BrisiBisiTe apoMopdo3bl U uAnOaanTauu
Y PAaCTEHUH U )KUBOTHBIX.

CpaBHHMBATh OMOJOTUYECKU MTPOTPECC U
ounoJsiorudyeckuit perpecc, apomopdos,
WM0A AN TAIIAI0 U OOIIYIO JIETeHEPAIIHIO.
BbIsBISTH B3aUMOCBSI3U MEXIY IMYTIMH U
HaIPaBJICHUSIMU BOJIIOIUU Y PACTCHUN U
PKUBOTHBIX

Toro yacoB mmo teme
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Tema 2. Bo3HUKHOBEeHHE M pa3BUTHE KU3HH Ha 3emJie

2.1 [Hcropus )KU3HU Ha
3eMJiie 1 METOJIBI €€
u3ydeHus. I" umoresnl
MTPOUCXOXKICHUS
PKHU3HHU Ha 3eMiie

2

JloHay4yHbIE MPE/ICTABICHUS O
3apOXKJACHUHN XKU3HU. HayuHbie rurores3nl
BO3HUKHOBEHUS )KU3HU HA 3eMII€:
a0MOreHes3 U MaHcrnepMus. XuMHA4YecKast
PBOJIIOLIHS.

AOGUOTEHHBIN CUHTE3 OPTaHUYECKUX
BEIIIECTB U3 HEOPTAHUYECKUX.
DKCIIEpPUMEHTAIbHOE OATBEPKICHUE
XAMHUYECKON IBOJIFOLIHH.

HauvanbHbie 3Tanbl OMOJIOTrHYECKO
beoonuu. ['unoresza PHK- mupa.
DopMUpoBaHUE MEMOPAHHBIX CTPYKTYP U
BO3HUKHOBEHUE MPOTOKJIETKU. [1epBbie
KJIETKU U uX 3Bostonus. DopMmupoBanue
OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.
lemoncmpavyuu:

[ lopmpemui:

@. Penu, JI. ITactep, C. Mumiep, A. N.
Omnapum, I'. IOpu.

Tabnuywl u cxemol.: «BO3HUKHOBEHHE
ComHeuHOM cucTeMBI», «Pa3BuTue
OpTraHuYeCcKOro Mupa», «Pacturenbnas
KJIETKa», « KMBOTHAs KIIETKAY,
«ITpokaproTrdeckas KieTka»

PackpbIBaTh COJIep>KaHUE TEPMUHOB U
MOHSATUN: KpeallnoOHNU3M, aOMOTEHE3,
BUTAJIN3M, TTAHCTICPMHUSI, OMOTI033,
KOalepBaThl, MPOOUOHTHI, CHMOUOTEHE3.
XapakTepu3oBaTh METOAbl U3YUEHHUS
MCTOPUYECKOTO MPOIILIOro 3eMJIH.
[lepeuncnaTh OCHOBHBIE ITAIbI
XAMUYECKON U OMOJIOTUYECKOM IBOJIFOIIMH.
3narath cojiep>KaHue TUIOTE3 U TEOPUid
BO3HMKHOBCHUS KU3HH Ha 3eMIe
(KpearmoHru3Ma, CaMOIIPOU3BOIBLHOIO
3apOKJIeHUsI (CTIOHTAHHOTO), MAaHCIIEPMUU,
runote3sl PHK-mupa). OnuceiBaTh
hrkcnepumeHThl C. Musnepa u I'. FOpu no
MOJTY4YEHUIO OPTaHUYECKUX BEIIECTB U3
HEOPTaHUYECKUX MyTEM aOHOTCHHOTO
CHHTE3a
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2.2

OCHOBHBIE 3TaIlbl
HBOJIIOLINN
OpPTaHUYECKOTO MHpa
Ha 3emMJie, pa3BUTHE
PKU3HH 110 DpaM |
nepruoaaM

Pa3BuTHE )KU3HU HAa 3€MIIE 110 3paM U
nepuonaM. Karapxen. Apxenckas u
MpoTepo3orckas 3psel. [laneo3oickas spa u
e€ mepuoIbl: KeMOPUHCKUN, OPOBUKCKUH,
CUJIypUMCKNAN, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, TIEPMCKHUM.
Me3030HcKas opa U €€ NEPUOIBL:
TPUACOBBIM, FOPCKUM, MEJTOBOM.
Kaltno3orckas spa u €€ nepuobl:
[MaJ1€Or€HOBBIN, HEOTCHOBBIH,
AQHTPOIIOTCHOBBIN.

XapakTepuCTUKa KJIMMaTa U
re0JIOTHYECKUX ITporeccoB. OCHOBHBIE
DTaIlbl YBOJIIOLIMHA PACTUTEIIBHOTO U
PKUBOTHOTO MUpa. ApoMop( 03kl y
pacTeHul U )KUBOTHBIX. [losiBIEHHE,
paclBET U BEIMUPAHUE TPYIIT KUBBIX
OpPraHU3MOB.

lemoncmpayuu:

Tabnuywvl u cxemol.: «PazBurue
OPraHUYECKOTO MUPa»,
reOXPOHOJIOrHYecKas TaOIMIA; KOJIJIEKIIHS
«DOpMBI COXPAHHOCTH UCKOITAEMBIX
PKUBOTHBIX U PACTCHUIN».

Vladopamopnusie u npakmuuecKue
padomol:

PackpbIBaTh conep:kaHue TEPMUHOB U
MOHATUI: 30H, 3pa, IEPHUO/I,
apoMopd03bl, UMOAAANTAIIMHA. 3HAThH
[OCJICIOBATEILHOCTh S0HOB: KaTapXeu,
apxei, mpoTepo30i, (paHepo3oit; Ip:
apxenckas, mpoTepO30McKas,
ajaeo030McKas, Me3030MCKasl,
KaWHO30MCKasl; IEPUOJIOB
KeMOPUINCKHI, OPIOBUKCKUM,
CUJTYyPUMCKH,IEBOHCKU,
KaMEHHOYTOJIbHBIN, [IEPMCKUH,
TPUACOBBIN, FOPCKUM, METTOBOU,
1aJ1€OTCHOBBLIA U HEOT'€HOBBI,
AHTPOIIOTCHOBBIM.

X apakTepru30BaTh OCHOBHBIE COOBITHS B
Pa3BUTUH OPTaHUYECKOTO0 MUpPa MO 3paM
Y [IEPUOJIaM T€0JIOTUYECKON UCTOPUH;
ATAIbl PA3BUTHUS PACTUTEIBHOTO U
PKUBOTHOT'O MUpa. BeIAeIUTh TJ1aBHBIE
apoMop(o3bl paCTEHUH U )KUBOTHBIX.
CpaBHHBAThH MEXITYy COOOH
MPECTABUTENICN CUCTEMATUUYECKUX
PYII OPraHU3MOB, BBISIBIISITh YEPThI
YCIIOKHEHUS U IPUCTIOCOOJICHHOCTH K
YCJIOBUSIM JKU3HU
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[IpakTrueckas padota Ne 1. «M3yuenue
MCKOMAEMBIX OCTaTKOB PACTEHUN U
PKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcHus « IBOJIOLMS OPTaHUYECKOTO
MUpa Ha 3emiie» (B €CTECTBEHHOHAYYHBIH
WJIN KpaeBeUECKUI My3eil)

2.3 |CoBpeMeHHasi CUCTEMa CucreMa OpraHUYecKOro MUpa Kak
OpraHU4eCcKOro MUpa oTpaxkeHue HBOIIOIMU. OCHOBHBIE PackpbIBaTh COAEpKaHNE TEPMUHOB U
CHUCTEMAaTUYCCKUE TPYIIIbI OPTaHU3MOB.  [[TOHATUI: CHCTEMAaTHKa, HICKyCCTBEHHAs U
lemoncmpayuu: ecTecTBeHHas Kiaccudukaius, OuHapHas
Tabauywl u cxemwvr: «CoBpeMeHHast HOMEHKJIATypa, IPUHLIUI HEPAPXUIHOCTH.
CUCTEMA OPraHUYECKOTO MUPA» X apakTepu30BaTh COBPEMEHHYIO CUCTEMY
OpraHu4ecKoro Mupa
2.4 [3BoroIMs YeIOBEKa PackpbIBaTh coJiepKaHuE TEPMUHOB U

(anTpOMOreHe3)

DBOJIIOIMA YeTIOBEeKa. AHTPOMOJIOTHS KaK
Hayka. PazBuTue npeacraBieHnil o
MPOUCXOKIECHUN YeTloBeKa. MeToibl
3ydeHus: aHTpornorenesa. Cxoncraa u
pa3INyuusl 4eJIOBEKA U KUBOTHBIX.
CucTeMaTHuuecKoe MOJIOKEHUE YETTOBEKa.
emoncmpauuu:

[lopmpemuwi: Y. [lapBuH.

Tabauysr u cxemol: «CpaBHEHHE
QHATOMUYECKUX YEepPT CTPOCHUS YeJIOBEKa
U 9eJI0BEKOOOPA3HBIX 00E3bSHY.
Obopyodosanue: CIETIKA WA U300paKeHUS
KaMEHHBIX OpyAUN

MOHATUI: AHTPOMOJIOTHSI, AaHTPOTIOTEHE3,
yestoBeK pa3ymHbii (HOmMo sapiens),
MPSIMOXOXJICHUE, BTOpasi CHTHAJIbHAS
cUcTEMA.

[lepeuncnsaTh 3a1a4n aHTPOIIOJIOTUH,
STanbl CTAHOBJICHUS U PA3BUTHS
MPEICTABJIEHUMN O IPOUCXOKICHUN
yeJI0BEKa.

3naratb OCHOBHBIE MMOJIOXKEHUS Teopuun Y.
JlapBrHA, KPpUTUYECKHU OLICHUBATh
HEHAY4YHYIO HH(OpMALIHIO O
MMPOUCXO0KICHUU YEJIOBEKA.

3HATHh CHCTEMAaTHUYECKOE MOJI0KECHIE
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MEPBOOBITHOTO YEJIOBEKA: KAMHH- YOTICPHI,
pyOuna, ckpebia

Br1a HOMO sapiens, mepeunciisTh ero
MOP(HOJIOro-aHATOMUYECKHE MPU3HAKH
pa3HOTo YPOBHS (THII, KJIACC, OTPSI U JIp.).
Y cTaHAaBJIMBATh YEPTHI CXOJICTBA U
pa3IMunii YeJIOBEKA M )KUBOTHBIX.
OOBSICHATH U OLIEHUBATH 3HAUECHHUE
HAyYHBIX 3HAHUH O MPOMCXO0XKICHHH
YeIIOBEKA JIUIS IOHUMAaHUS MECTa U POJIU
YeIIOBEKA B IIPHPOJIC

2.5

J[BHOKyIIME CUIIBI

(pakTOpHI)
aQHTPOIOreHe3a

JIBroKytue cuibl ((hakTophl)
anTpornoreHe3a. Hacnencreennas
M3MEHYMBOCTb U €CTECTBEHHBIN O0TOOD.
OO011ecTBEHHBIN 00pa3 )KU3HHU,
M3rOTOBJICHUE OPYIUN TPY/Aa, MBIIUICHUE,
peub.

lemoncmpavuu:

Tabauysl u cxemol: «CpaBHEHHE
QHATOMUYECKUX YEPT CTPOCHUS YeJIOBEeKa
U 4eJI0BEKOOOpa3HbIX 00€3bsHY,
«OCHOBHBIE MECTa MaJICOHTOJIOTHUYECKUX
HaXO/O0K MPEIKOB COBPEMEHHOTO
YEIIOBEKAY.

O0opynoBaHKE: MYJISIKU
«IIponcxoxkaeHue yemoBeka
(MaJIeOHTOJIOTUYECKUE HAXOIKH )»

PackpbIBaTh cojiep>KaHrue TEPMUHOB U
NOHATHI: (PaKTOPBI AaHTPOTIOTEHERA,
PYIIIOBOE COTPYIHUYECTBO, PEYUb,
OpyAUITHAS ACSITCIBHOCTD, TOJIUMOPPHU3M.
XapakTepu30BaTh JBIKYIIHE CHUIIbI
(akTopsl) aHTpOMIOTEHE3A!
OMOJIOTUYECKUE U COI[UATbHEIC,
CpaBHUBATH UX MEXTY COO0M
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2.6

(OCHOBHBIE CTAINU
YBOJIIOLIAN YEJIOBEKA

OCHOBHBIE CTaJIMU U BETBU 3BOJIOIUHU
UEJIOBEKA: aBCTPAIONUTEKH, YeIOBEK
yMeJbIi, YermoBEK NpsMOXO TSN,
UenmoBek HeaHAEPTAIBCKUM, UeIOBEK
pa3yMHBI COBpEMEHHOTO Thna. Haxonku
HMCKOIIA€MbIX OCTAaHKOB, BpEMsI
CyIlIECTBOBaHMS, 00JIaCTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO
MO3ra, 00pa3 >KU3HU, OPYIUSL.
lemoncmpavuu:

Tabauysl u cxemvt: «OCHOBHBIE MECTa
MaJICOHTOJIOTMYECKUX HaXOJ0K MIPEAKOB
COBPEMEHHOT0 YEJIOBEKaY, «/[peBHenmme
oy, «pesane moan», «llepBbie
COBpeMEeHHbIE Jitoan». O00pyI0BaHUE:
MyIsKUA «[IporcXokIeHne YeIoBeKay
(OrOCTBI aBCTpaJIONMUTEKA, MUTEKAHTPOIIA,
HeaH IepTajblia, KPOMaHbOHIIA); CICTTKU
WM n300paKeHUsT KAMEHHBIX 0Py
MEepPBOOBITHOTO YEJIOBEKA: KAMHHU-
qorrnepsl, pyousna, ckpebdiia

PackpbIBaTh COJiep:KaHUE TEPMUHOB U
MOHATUI: aBCTPAJIONIUTEK, YETOBEK
YMEJIBIN, YETIOBEK MIPSIMOXOISAIINM,
HEaHJAEepTajel, KPOMaHbOHELI,
HEOJIUTUYECKAS] PEBOJIIOIUS, IEPBOOBITHOE
HMCKYCCTBO.

XapakTepu30BaTh U CPABHUBATH MEKTY
co00M OCHOBHBIE CTaJUU DBOJIIOIIUHA
YEIIOBEKA: XPOHOJOTHYECKUI BO3PACT,
apeas pacnpocTpaHeHus, 00bEM r0JIOBHOTO
MO3Tra, 00pa3 )KU3HHU U OPYAHS TPyl

2.7

UenoBeueckue pacel U
[IPUPOIHBIC AJIalITALINU
yeJI0BeKa

Uenosedeckue pacbl. OCHOBHBIC OOJIBIITNE
packl: eBporneouHas (eBpa3uiickas),
HErpo- aBCTpaAJIOUAHAs (SKBATOpUAIIbHASA),

MOHTOJIOU/THAsSI (a3UATCKO -aMEPUKAHCKas ).

PackpbiBaTh cofepKaHue TEPMUHOB U
MMOHSATHUM:PAChI, PACOTEHES, COLAII-
TAPBUHU3M, PACU3M, METHCALIVS.
XapaKkTepu30BaTh U CPABHUBATH

MPECTABUTEIIEN YEIOBEYECKUX Pac,
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UepThbl pUCIOCOOTCHHOCTH
MPEACTABUTEIIEN YETTOBEUECKUXPAC K
YCIIOBUSIM CYLIECTBOBaHUA. EqUHCTBO
yeoBeyeckux pac. Kpuruka conuanbHOTo
apBUHKM3MA U pacu3Ma.

lemoncmpayuu:

Tabauywl u cxemvl: «UenoBeueckre pack»

PAacKpbIBATh IPUUYMHBI U MEXAHU3MBI
[pacoreHesa, NepPeYrciIsiTh U TPUBOIUTH
MpUMEpbI MPUCIIOCOOJIEHHOCTH YeIoBeKa K
YCIOBUSIM CPEJIbI, TIPUMEPHI
MPUCIIOCOOUTEIHFHOTO 3HAYCHUST PACOBBIX
MPU3HAKOB.

JlokaspIBaTh €IUHCTBO Buaa HOMo sapiens,
HAYYHYIO0 HECOCTOSITEIIbHOCTh PACOBBIX
TEOPHUId, HJIEN COUAIIBHOTO JIAPBUHUA3MA U
pacuzMa

1TOoro 4yacos 1mo TeMe

9

Tema 3. OpranusmMbl 4 OKpy:KaKwINas cpeaa

3.1 [Okonorus kak HayKa 1 DKOJIOTHS KaK HayKa. 3a/1aud U pa3/ielibl

PackpbIBaTh cojiepkaHue TEPMUHOB U

HKOJIOTUH. .
. |MOHSITHIA: 3KOJIOTHS, TTOJIEBbIE

MeTo1bl 5KOJIOTUYECKUX UCCIIEIOBAHUM.

HAOJIIOICHHM S, DKCTIEPUMEHTBI, MOHUTOPUHT
JKOJIOTHYECKOE MUPOBO33PEHUE 9

OKpY’Karollel cpe/ibl, MOJICIUPOBAHMUE,
COBPEMEHHOTO YEJIOBEKA.

HKOJIOTUYECKOE MUPOBO33PEHUE.
lemoncmpavuu: ,

[lepeuncaTh 3a1a4u YKOJIOTHH, €€
[ lopmpemwi: A. 'yMO0IBAT, aae

JIEJIbl U CBSI3U C IPYTUMU HAyKaMH.

K. ®@. Pynbe, O. ['exkelns. P 24 Y

X apakTepu30BaTh METOAbI SKOJIOTHUECKUX
Tabnauyvt u cxemwi: kapta «lIpupogHsie .

MCCIIeIOBAaHUM
30HBI 3€MIIN»

3.2 |Cpensl obutanus u 1 Cpenbl OOMTaHMS OPraHU3MOB: BOIHAS,

HKOJIOTHYECKHE
dakTopsl

HA3eMHO-BO3/IyIIIHAS, TOYBEHHASI, BHYTPH-
OpraHu3MeHHasl.

JKOJIOTHUECKHE (PaKTOPBHI.
Kiaccudukanus 3KoJ0ruuecKux

PackppIBaTh cofiepyKaHue TEPMUHOB H
MOHATHI: cpesla 00UTaHUS, SKOJIOTUIECKUE
(bakTOpbl, OMOJIOTMYECKUMN ONITUMYM,

OTPaHUYMBAIOIINUNA (TUMUTHPYIOIIU )
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(akTOpoB: abMOTHYECKHUE, ONOTHIECKHE U
AQHTPOTIOTCHHBIE.

JleiicTBHE HKOIOTHYECKUX (PaKTOPOB

Ha OpraHU3MBbI.

lemoncmpayuu:

Tabauyer u cxemvt: «Cpenibl oOOUTaHUS
OpTraHU3MOB»

dakTop.
X apakTepu3oBaTh yCIOBUS Cpel OOUTaHUS

OPTraHU3MOB;
KJ1acCU(DUITMPOBATH U XapaKTEPHU30BaATh
HKOJIOrHUYecKre (PakTOpbl: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTCHHBIE.
OnuceIBaTh JCHCTBHE SKOJIOTHUECKUX
(hakTOpOB Ha OPTaHU3MBI.

X apakTepu3oBaTh 0COOCHHOCTH CTPOCHUS
U KU3HEACATEIbHOCTH PACTEHUM U
PKUBOTHBIX Pa3HBIX CpeJl OOUTaHUS

3.3

AOHOTHYECKHE
dakTopsl

AGuoTtnueckue hakTophl: CBET,
TeMITepaTypa, BIaKHOCTb.
doronepuoausm.lIpucnocobdienus
OpraHU3MOB K JICUCTBHIO aOMOTHYECKHIX
dakTopoB. buosornyeckue puTMsI.
lemoncmpavuu:

Tabauyvt u cxemvi: «DOTONEPUOTUZM.
Vlabopamopnbsie u npakmuuecKkue
paoomol:

JlaGoparopHas padota Ne 3.
«Mopdonoruaeckue 0CoOOEHHOCTH
pacTEeHUH U3 Pa3HBIX MECT OOUTAHUS.
JlabopaTtopHas pabota Ne 4. «Brusiaue
CBETa HA POCT U PA3BUTHE YEPCHKOB

KOJICyCa»

PackpbIBaTh cojfiep:KaHue TEPMUHOB U
NOHATHI: abHoTHYECKUE (PAKTOPHI,
dboTonepruoan3mM, OUOJOTUYECKUE PUTMBI.
AHAJIN3UPOBATH JICHCTBUE CBETA,
TEeMIIEpaTyphl, BIQKHOCTH HA OPTaHU3MBbI U
MPUBOJIUTH MIPUMEPHI TPUCTIOCOOTICHHOCTH
OpTraHU3MOB.

[IpoBOIUTH OMONIOrMYSCKUE HAOTIOICHUS U
0(OPMIISTH PE3YJIBTATHI IPOBEIEHHBIX
HaOJIIOIEHUN
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3.4 [buotnueckue GpakTopsl buotnueckue pakTopsl. Buasl
OMOTHUYECKIX B3aMMOCHCTBHIA:
KOHKYpPEHLUS, XULITHUYECTBO, CHMONO3 U  [PacKkphIBaTh COIepKaHUE TEPMUHOB U
ero ¢dopmel. [lapazutusm, koonepanus,  [OHATHNA: OMOTHIECKUE (PAKTOPBI,
MyTyalli3M, KOMMEHCAIN3M XUILHUYECTBO, apa3UTHU3M, KOHKYPEHIINS,
(KBapTUPAHCTBO, HAXJICOHUUYECTBO). MyTyaJli3M, CHMON03, KOMMEHCAJIH3M,
AMEHCAIN3M, HEUTpAIN3M. 3HAUEHUE HaXJICOHUYECTBO, KBAPTUPAHCTBO,
OMOTUYECKUX B3aUMOACHCTBUN JUIs AMEHCAJIU3M, HEUTPAIN3M.
CYILLIECTBOBAHMS OPTaHU3MOB B IPUPOJHBIX[ X apaKTePHU30BaTh OMOTHIECKUE (DaKTOPBI
coo01IeCTBax. Y BUJIbl B3AMMOOTHOIIEHUN MEXITY
/lemoncmpayuu: OpraHu3MaMH; IPUBOJUTE IPUMEPHI
Tabauywl u cxemvi: «IluiieBbie LEnu» B3aMMHOM MPUCIIOCOOJIEHHOCTH
opranu3MoB. CpaBHUBATh MEXIY COOOM
BUJIbI OMOTHYECKUX B3aUMOIEUCTBUI
OpraHu3MOB
3.5 [Dxonornyeckue JKOJIOTHUECKHE XapaKTEPUCTUKH PackpbIBaTh COAEpKaHNE TEPMUHOB U

XapaKTEPUCTUKU BUJIA
U TIOTYJISIITUN

nonyJiAuu. OCHOBHBIE MTOKA3aTeNN
NOMYJISLUN: YUCIEHHOCTb, IIJIOTHOCTD,
POXKJ1a€MOCTh, CMEPTHOCTb, IPUPOCT,
MUTrpanys. J[mHaMyKa 4ucaIeHHOCTH
NOMYJISILUU U €€ PEryJIsLHus.
emoucmpavuu:

Tabauysr u cxemol.: «Ilomymnsiiymy,
«3aKOHOMEPHOCTH POCTA YUCIECHHOCTU
NOMyJIALUUA UHPY30pUU-TY(DETBKI.
Vlabopamopnbsie u npakmuuecKue

padomuwl:

MOHSATHN: MOMYJISILNS, YACICHHOCTb,
[IJIOTHOCTB, POXKIAAEMOCTh, CMEPTHOCTb,
IPUPOCT, MUTPALINS], THHAMUKA

YU CJIEHHOCTH MTOIYJISIUU.
XapakTepu30BaTh OCHOBHBIE ITOKA3aTEIN U
DKOJIOTMYECKYIO CTPYKTYPY MOITYJISILNH;
OIMCBHIBATh MEXAHU3MBI PEryJIALIUN

YU CJICHHOCTH IOIYJISIUN
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[IpakTuueckas pabora No 2. «IToacuér
MJIOTHOCTH HOITYJISILUM pa3HbIX BUIOB
pAacTCHUI

1TOoro 4yacos 1mo TemMe

5

Tema 4. Coo011ecTBa 1 YK0.1

OIrH9Y€CKH € CUCTEMbI

4.1 |CoobmiecTBa 1 Co00I11eCTBO OPraHU3MOB - OHOIIEHO3.
OpraHn3MOB CtpyKTyphl OMOILIE HO3a: BUI0Bas, PackpbIBaTh cojiepkaHue TEPMUHOB U
pPOCTpaHCTBEHHAs, Tpouueckas MOHSATHI: OMOLIEHO3, YKOCUCTEMA,
(mumieBast). Buabl-mnoMUHAHTHI. OMOTreo1eH03, BUAI-TOMUHAHTHI,
CBsi3u B OMOIIEHO3E. PKOJIOTMYECKas HUIIIA.
lemoncmpayuu: XapakTepu3oBaTh OMOIIEHO3
Tabauywvl u cxemol: «lIuieBbIC TIETIN, (coo0111ecTBO), €ro BUAOBYIO,
«bBHOLIEHO3: COCTaB U CTPYKTypay». MPOCTPAHCTBEHHYIO U TPO(PHUUECKYIO
Obopyodosanue: MOICIb-aNTUIUKALIUS CTPYKTYPBI.
«Tunuynbie OMOLIEHO3bIY; TepOapuit OOBACHATH POJIb KOMIIOHEHTOB OMOIIEHO3a
«PacTuTenbHbIE COOOIIECTBAY; B MIO/IJIEPKAHUU €r0 CTPYKTYPHI U
KoJuteknusa «buoreHosy CYLIECTBOBAHUS HA ONPEACIEHHON
reppuTopur. OOBSICHATH OMOJTOTUUCCKUI
CMBICJI SIPYCHOCTH U JINCTOBOW MO3auKH.
CpaBHUBaTh KOMIIOHEHTHI OMOIIEHO30B, X
BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOUUECKYIO CTPYKTYPHI, CBSI3U MEKTY
OpraHu3Mamu
4.2 |9KOCUCTEMBI U 2 PackpbIBaTh CoJiep:KaHUE TEPMUHOB U

3aKOHOMEPHOCTHU UX
CYILLIECTBOBAHUS

CDYHKI_[I/IOHaJII)HI)Ie KOMITIOHCHTHI

JKOJIOTMUECKHE CUCTEMBI (IKOCUCTEMBI).
[Tonarue 06 s3xocucTeMe U OHOTeOIeHO3E.

MMOHSTHI: DKOCHCTEMa, OMOreoIeHO3,
POAYLEHTBI, KOHCYMEHTBI, PEIYIICHTHI,

TporuyecKue ypOBHU, TUIIIEBAs
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SKOCHUCTEMBI: TPOAYIIEHTHI, KOHCYMEHTBHI,
PEIYLIEHTHI.

KpyroBopoT BEIECTB M TOTOK SHEPTUU B
PKOCHCTEME.

Tpoduueckue (nuieBbie) ypoBHU
DKOCHUCTEMBI. ITuIeBbIe 1IeNU U CETH.
OCHOBHBIC ITOKA3aTEN YKOCUCTEMBI:
Ouomacca, IpoayKITUs. DKOJIOTHUSCKUE
MUPaMUJIbL: TPOAYKIIMU, YUCIICHHOCTH,
ObromMaccel. CBOMCTBa DKOCUCTEM:
YCTOMYUBOCTb, CAMOPETYJIAIUA, Pa3BUTHE.
Cykueccus.

lemoncmpayuu:

[ lopmpemui: A. Ix. Tencnu, B. H.
Cyxkaués.

Tabauyvt u cxemwi: «IIpupoiHbIC
cooOmecTBay, «llenu muTaHusay,
«DKoJI0THYECKasi TUPAMUIA»

[[ETb U CETh, SKOJIOTUYECKHUE MUPAMHU/IBI,
Obromacca, MpoIyKIHs, CYKIIECCHS.
XapaKkTepu30BaTh CBOMCTBA 3KOCHCTEMBI
(e€ crmocOOHOCTD K JJIUTEIIBHOMY
CaMONOIIEPKAHHUIO, OTHOCUTEIBHO
3aMKHYTBI KPYTOBOPOT BEILIECTB,
HEO0OXOIUMOCTh MTOTOKA YHEPTHUH).
CpaBHUBaTh NACTOUIIHBIE U JCTPUTHBIC
MUIIEBbIC 1IETIH, TPOPUUECKUE YPOBHU
KOCHCTEMBI.

PaznuyaTh nupaMuibl TPOAYKIIUH,
MAPAMU/JIbl YUCIIEHHOCTH Y TUPaMU/IbI
OroMacchl.

CocTaBisTh LENH U CETH MTUTAHUS.
[lepeuncnsiTh CBOMCTBA SKOCUCTEM:
YCTOMYUBOCTD, CAMOPETYJIALIMS, PA3BUTHE
(cykueccusi).

OnuchiBaTh MEXaHU3M TOICPKaHUS
[PaBHOBECHS B 9KOCUCTEMAX.

X apakTepu30BaTh CyKIIECCUU, BBISIBIISITh
MPUYKHBI U O0IIME 3aKOHOMEPHOCTHU
CMEHBI 3KOCHCTEM

4.3

[ IpupoiHbIE
PKOCUCTEMBI

[ IpupoHBIE SKOCUCTEMBI. IKOCUCTEMBI
peK 1 03€p. DKocUCTEMA XBOMHOTO WU

LI POKOJMCTBCHHOIO JICCA.

PackpbIBaTh COiepKaHKE TEPMHHOB U
[TOHSTHI: BOJTHBIE DKOCUCTEMBI,
OMOTEOTICHO3bI, (PUTOTUTAHKTOH,

300IIJTaHKTOH, 6CHTOC, rymyc.
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lemoncmpayuu:
Tabauywl u cxemwvi: «IKOCHCTEMA

XBOWHOTIO j1eca», «buoieHo3 BogoEmay.
Obopyodosanue: repdaprn U KOJUICKITUU
PAacCTEHUM U )KUBOTHBIX, IPUHAIJICKAITHAX
K pa3HbIM KOJOTMYECKUM TPyHIam
OJIHOT'O BHUA

MU POKOJIMCTBCHHOI'O JICCA», «DKocucremMa

[[prBOIUTE MPUMEPHI IPUPOTHBIX
HKOCUCTEM CBOEH MeCTHOCTH. CpaBHUBATH
Ha3E€MHBIE U BOJIHBIE YIKOCHUCTEMBI;
OpraHu3Mbl, 00pa3yIoIMe pa3HbIe
TpoudecKue ypoBHU

4.4 |AHTPOIIOTE€HHBIE
HKOCHCTEMBbI AHTPONOTr€HHbIE IKOCUCTEMBI. PackpbIBaTh cojiep:KaHrue TEPMUHOB U
ATPO3KOCUCTEMBI. MOHATUI: AHTPOIOT€HHAs YKOCUCTEMA,
YpboskocucreMbl. buonoruueckoe u arpo’KOCUCTEMA, YPOOIKOCHUCTEMA,
XO03IMCTBEHHOE 3HAUCHUE arPOIKOCHCTEM |OHOpa3zHoOOpasue.
u ypOoskocucteM. buopazHooOpazue kak [XapakTepru30BaTh arpodKOCUCTEMBI U
(akTOp yCTOMYUBOCTH SKOCUCTEM. ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
CoxpaHeHne OMOJIOrHYeCcKOro CYILIECTBOBAHMSI.
pa3zHooOpa3us Ha 3emiie. [IpuBOANTH MPUMEPHI AHTPOMOTEHHBIX
/lemoncmpayuu: HKOCHCTEM CBOEH MECTHOCTH, OITUCHIBATD
Tabauysl u cxemol: K ATPOLIEHO3Y. WX BUJIOBOW COCTaB U CTPYKTYPY.
Obopyoosanue. xomnekuus «Bpemqutenn |CpaBHUBATh COCTaB U CTPYKTYPY
BKHEHIITNX CEITbCKOXO03IHCTBCHHBIX MIPUPOJTHBIX IKOCHCTEM U arpodKOCUCTEM,
KYJIBTYp» ArpO’KOCUCTEM U YPOOIKOCHUCTEM
4.5 brocdepa - Vuenue B. U. Bepuajackoro o 6uocdepe. [PackpbiBaTh copepkaHue TEPMUHOB U
rio0anbHas ["paHMUIIbI, COCTaB U CTPYKTypa Orocdepbl. MOHATHI: 6rocdepa, KUBOE BEIECTBO,

YKOCHUCTEMA 3EMJIIH

JKuBoe BemecTBo u ero GyHKIUH.

Ocob6ennoctu 6uochepsl Kak

JUHAMNYCCKOC PAaBHOBCCHC.

OuenuBath Bkiaa B. U. BepHanackoro
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rJ100aJIbHON SKOCUCTEMBI.
JlnHaMu4yecKkoe paBHOBECHE U 0OpaTHas
CBsI3b B OMocdepe.

lemoncmpavuu:

[lopmpemuwi: B. 1. BepHajckuid.
Tabauywl u cxemwi: «OO0IIAs CTPYKTYpa
o6uocdepri», «PacmpocTpaneHue KU3HU B
ouochepe», «O30HOBBIN IKpaH
onocdepb»

B CO3/IaHUE yUeHHs o Ouocdepe.
XapakTepu3oBaTh cocTaB buochepsi,
(GYHKITUY KUBOTO BeliecTBa Ouocdepsl u
ompenenaTh (Ha KapTe) 00JIacTH ero
HaNOOJIBIIEr0 PACIIPOCTPAHECHUS.

[ IprBOIUTE IPUMEPHI TIPOSBICHHSI
(yHKUUN )KUBOTO BELIECTBA OMOCPEDPHI,
OHOreOXMMHUYECKOH 1eATEIbHOCTH
YeII0BEKA.

[lepeunciiaTh 0COOEHHOCTH OHOC(epbI Kak
r7100aJIbHONM SKOCUCTEMBI 3eMJIH

4.6 [3akOHOMEpPHOCTHU KpyroBopoTs! BemecTs u
CYIIIECTBOBAHMSI OMOTCOXUMUYECKHE ITUKIIBI DJIEMEHTOB PackppIBaTh cofiepyKaHue TEPMUHOB U
ouocheps (yrnepopa, a3ora). MOHATHI: TIEIOCTHOCTH Onochepsl,
3oHanBEHOCTE OMocheprl. OCHOBHBIE KPYTrOBOPOT BEIIECTB, OMOT€OXUMUYECKHE
OMOMBI CYIITH. [TUKJTBI 3JIEMEHTOB, 30HATBHOCTD
lemoncmpayuu: o6uocdepbl, OUOMBI.
Tabauyvt u cxemvi: «KKpyropopor OnuceIiBaTh KPYroBOPOT BENIECTB,
yriaepoaa B 6uochepen, «Kpyrosopor OHOTCOXMMHYECKHE ITUKITBI a30Ta U
Q30Ta B PUPOJIE» yriaepoja B ounocdepe.
OOBACHATH IPUYUHY 30HATLHOCTH
ouocdepsl. [lepeuncsaTs u
XapaKTEpPU30BaTh OCHOBHBIC OMOMBI CYIIIN
3emiu
4.7 YenmoBedecTBO B UenopedecTBo B 6nochepe 3eMiu. PackpbiBaTh coiepkaHue TEPMUHOB U

ouochepe 3emn

AHTpOIIOT€HHBIC U3MEHEHUS B Onocdepe.

['noOanbHbBIE

MMOHSITHUI: AHTPOIIOICHHBLIC U3SMCHCHU S,

PKOJIOTUYECKUI KpHU3uc, r100aJbHBIC
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HKOJIOTUYECKUE MPOOTIEMBI.
emoncmpavuu:

Tabauyvt u cxemwvi: «IIpumepHbIe
QHTPOIIOTCHHBIEC BO3JACHCTBHS Ha
[pupony», « Baxuenme HCTOYHUKHU
3arpsA3HEHUsS BO3/lyXa U TPYHTOBBIX BOJ»,
«IlouBa - BasxkHEMIIasA COCTABIIAIONIAS
ouocdepor», «PakTopsl Aerpagaiun
nouBy, «llapHuKoBBIi 3P PerT?,
«@DaKTOPBI PAIMOAKTUBHOTO 3aTrPS3HECHUS
ouocdepn»; Kpacnas kaura PO,
M300paKeHHs OXPAHSIEMBIX BUJIOB
PacCTEHUN U )KUBOTHBIX

npOOIEMBI.

XapakTepuzoBaTh OMOCHEPHYIO POJIh
JeJI0BeKa.

[[prBOIUTH MPUMEPHI AHTPOTIOTEHHBIX
W3MEHEHUM B Orocdepe.

OLeHUBaTh MOCECTBUS 3arpsi3HEHUS
BO3/IYIIIHOM, BOJIHOM CPE€JIbl, U3BMECHEHUS
KJIMMaTa, COKpaIleHus 0nopa3zHooOpas3us.
DopMyIHpPOBaTh COOCTBEHHYIO MO3UITUIO
110 OTHOIIICHHIO K I'JI00aJIbHBIM U
PETHOHATBHBIM YKOJOTHUECKUM
npoOJieMaMm, apryMEHTUPOBAThH CBOIO
TOUYKY 3PCHUS.

HasbiBaTh MpUUUHbI TTOSBICHUS
MPUPOJOOXPAHHOMN ATUKHU, PACKPHIBATH
3HAYCHHE TIporpecca sl MPeoJ0JICHUS
PKOJIOTUYECKOT0 KpU3UCa

4.8

CocyuiecTBoBaHUE
MPUPOJIBI U
YEeJI0BEUCCTBA

CocyuiecTBOBaHUE IPUPOJIBI U
yenoBeyecTBa. CoxpaHeHUe
Ouopa3zHooOpa3usi Kak OCHOBA
ycToiunBocTu 6nocheprr. OcHOBa
PaIMOHAIBHOTO YIIPABJICHUS TPUPOTHBIMU
pecypcaMu U WX UCTOJIb30BaHHE.
JlocTikeHust OMOJIOTHH B OXpaHa

PUPOBIL.

PackpbiBaTh conep:kaHue TEPMUHOB U
[MOHATUM: PallMOHAJIBHOE
[IPUPOIOITIOJIB30BAHUE, YCTOUUNBOE
pa3BUTHE, KODBOJIIOIMUA. XapaKTEpU30BaTh
palMoOHaIbHOE UCIIOIBb30BAHUE IIPUPOAHBIX
PeCypCoOB; OCHOBHBIE IIOJIOXKEHHUS

KOHICIIIHUHU YCTOI\/’I‘II/IBOFO Pa3BUTHUA
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lemoncmpavuu:
Tabauyvt u cxemwvi: «buocdepa u yeI0BEK»

MToro yacoB o teme 9
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO 34
YACOB 110 ITPOI' PAMME
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