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®denepanpHas pabouast mporpamma 1o yueoHomy npeamety «buomorusy (6a30BbIit
ypoBeHb) (mpeamerHas oOnactb «EcrecTBeHHO-Hay4HBIE MpeaMeEThD») (danee
COOTBETCTBEHHO — MporpaMma Mo OHOJIOTHH, OUOJOTHS) BKIIOYAET MOSICHUTEIBHYIO
3aMHCKY, COACpKaHUE OOyUYeHUs, IUIAHUPYEMbIE PEe3yIbTaThl OCBOCHUS MPOTPAMMBI
1o OMOJIOTHH, TEMaTHYECKOE IJIAHUPOBAHHUE.

[losicHutenpHas 3amucKa OTpakaeT OOIIMe LETH U 3aJadd U3y4deHHs] OMOJIOTHH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3y4YeHHIO OO0Yy4arolMMUCH,
MECTO B CTPYKType Y4YeOHOro IJlaHa, a TakXke MOAXOAbl K OTOOpYy COAep aHws,
K OTIPEJICIICHHUIO IJIAHUPYEMbIX PE3YJIbTATOB.

Conepxanue OOydeHHS PACKPBIBAET  COJEP)KATENbHbIE JIMHUM, KOTOpHIE
npearaTes Ay 0043aTeIbHOTO M3YUYEHHS B KaXKIOM KJIacce Ha YPOBHE CPEIHETO
oO1rero ooGpazoBaHMs.

[Inanupyembie pe3yJabTaThl OCBOCHHUS NPOrpaMMbl MO OHOJIOTMHM BKJIIOYAIOT
JUYHOCTHBIE, METaIlPEAMETHBIC PE3yJIbTaThl 3a BECh IMEpHOa OOYUYCHHS HAa ypPOBHE
cpelnHero o0miero oopa3oBaHus, a TaKXe IPEIMETHbIC JOCTHKEHUSI O0ydaroIierocs
3a KaXJIbIil TOJ] OOy4EHHS.

INOACHUTEJBHASA 3AIINCKA

[Ipu paspaboTke mnporpaMMmbl MO OHOJOTUHM TEOPETUUYECKYID OCHOBY JJIf
OTIpEJICNICHHS TTOAX0A0B K (hOPMHUPOBAHUIO COJIEPKAHUS yU4eOHOTO TpeaMeTa
«buonorus»  cocraBunm:  KoHuenrtyainbHble — nojoxkenus ~ OI'OC  COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJeH, colepKaHusl, pe3yabTaToB 00y4YeHUsI U TpeOOBaHUMN K
YPOBHIO TOATOTOBKM BBIITYCKHUKOB, TOJIOKEHHS 00 OOIMX IENIX W MPUHIUIAX,
XapaKTEPHU3YIONINX COBPEMEHHOE COCTOSIHME CHCTEMBI CpeIHero oO0mero oopa3oBaHus
B Poccuiickoit denepaiinu, a Takke MOJIOKEHUS O crienuduke OMOIoTHH, e€ 3HAUCHUH
B TIO3HAHUH >KUBOM MPUPOJIBI U 00ECTICUYCHUH CYIIIECTBOBAHHUS YEJIOBEYECKOTO OOIIECTBA.
CorylacHO Ha3BaHHBIM TIOJIOKCHHSIM ONPENeIeHbl OCHOBHBIC (YHKIIMM TPOTPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpaA.

[Iporpamma mo Ouosioruu ma€T MpeNCTaBlIeHHE O MeisiX, 00 o0Imieil cTpareruu
oOy4eHHs, BOCIUTAHUS M Pa3BUTHSA OOyYAIOMIMXCA CPEACTBAMH y4eOHOTO TMpeameTa
«buonorusy, ompeaenser o0s3aTeIbHOE MPEAMETHOE COJICpKAHUE, €ro CTPYKTYpY,
pacmpeneneHue 1mo pasiesiaM 1 TeMaM, peKOMEHIyeMY0 TTOCIIeIOBATEIFHOCTh U3YUCHUS
y4eOHOTO MaTepHaia ¢ y4¢TOM MEKITPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKH
00pazoBaTEeILHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yUYaroIIuXCsl.

B mporpamme mo OMOI0OTHM TaKkKe YUUTHIBAIOTCS TPEOOBaHUSA K TUIAHUPYEMBIM
JUYHOCTHBIM, METalpeIMETHBIM M  TPEIMETHBIM  pe3yJbTaTaM OOy4YeHHUs B
GbopMHpPOBaHUN OCHOBHBIX BHUJIOB Y4e€OHO-TIO3HABATEIBHOW EATEILHOCTH/YU4eOHBIX
JEUCTBUN 00YYaIOMUXCS TI0O OCBOCHUIO COJIEPKAHUSI OMOJIOTHUYECKOTO 00pa30BaHMsI.

B mporpamme mo Ouosorum (10-11 kmaccel, 6a30BBIH YpPOBEHb) pean30BaH
MPUHITUI MPEEMCTBEHHOCTH B M3YyYCHHH OWOJIOTHH, OJlaromaps 4eMy B Hel



MIPOCMATPUBAETCS HAMPABIEHHOCTh HA PA3BUTUE 3HAHUMN, CBI3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, IIEHHOCTHBIX OpHUEHTAlMi  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIUICHUS, PEACTABICHUI O 30pOBOM 00pa3e >KM3HU U OepeKHBIM
OTHOLIEHHEM K OKpYXaIllen NnpupoaHou cpeae. Ilostomy Hapsay ¢ H3ydeHUEM
OOIIEOMOTOTUYECKUX TEOPH, a TakKe 3HAHUH O CTPOCHUHU >KUBBIX CHUCTEM Pa3HOIO
paHTa ¥ CYIIHOCTH OCHOBHBIX IMPOTEKAIONMX B HUX IPOIECCOB B MPOTrpaMMe IO
OMOJIOTUU YJIeJICHO BHUMAaHWE HCMOJIb30BAHUIO MOJYYCHHBIX 3HAHUM B MOBCEIHEBHOMN
YKU3HHM JUTSI PEIICHHS MPUKIIATHBIX 3a7a4, B TOM YHCIIE: MPOGUIAKTUKN HACIEACTBEHHBIX
3a00JIeBaHUN YeJIOBEKa, MEAMKO-TEHETUYECKOTO KOHCYJIbTUPOBAaHUSA, OOOCHOBaHUS
HKOJIOTMYECKH 1IETIECO00Pa3HOro MOBEACHUS B OKPY KaIOIIel PUPOAHON cpejie, aHaIn3a
BIUSHUAS XO3SMCTBEHHOW JEATEIHHOCTH 4YEJOBEKAa HAa COCTOSHUE TMPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHHE BHUMAaHUS K MPUKIATHON HANpaBICHHOCTH
yueOHoro mnpeamera «buosorus» MNpPOAUKTOBAHO HEOOXOJUMOCTHIO OOecIeYeHus
YCIOBHM TSI PEIICHHS OMHOW W3 aKTyalbHBIX 3a7a4 IITKOJBHOTO OHOJOTHYECKOTO
oOpa3oBaHus, KOTopasi mpejmnoyiaraeT (GpopmMupoBaHue y oOy4aronIMXcs CIOCOOHOCTH
aIanTHPOBATHCS K M3MEHECHUSM THHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

[Iporpamma 1O OWUONOTHU SIBISETCS OPUEHTHUPOM JJIsi COCTaBIEHUS pPadOUMX
porpamMm, aBTOPbI KOTOPHIX MOTYT NPEIJIOKUTh CBOM BapHaHT IMOCJIEI0BATEILHOCTH
W3YUYCHUSI W CTPYKTYpbl Y4eOHOTO MaTepwasia, CBO¢ BHUACHHUE ITyTel (HopMUpOBaHUS
y oOyuaromuxcsi 10—11 kimaccoB mpeaMETHBIX 3HAHUN, YMEHUNM U CIOCOOOB y4eOHOM
NEATETLHOCTH, a TaKKe METOJAMYCCKUX PEIICHWHA 3a/1ad BOCIHUTAHHWS W Pa3BUTHSA
cpencTBamu yuebHoro npeameta «bruonorusy.

buonorus Ha ypoBHE cpelHero oOIero oopa3zoBaHusl 3aHUMAaeT BaXXHOE MECTO.
On obecnieunBaeT GOpMUPOBAHKE Yy OOYUAIOIIMXCS TIPECTABICHUN O HAYYHON KapTHHE
MHUpa, pacmupseT U o0000m@aeT 3HaHUS O KUBOM MpHUPOAE, €€ OTIMYUTEITHHBIX
pU3HAKaX — YPOBHEBOW OpraHU3allMU W JBOJIOIHH, CO3MAET YCIOBHS AJISA: MMO3HAHUS
3aKOHOB JKMBOW TMPHUPOJIBI, GopMUpoBaHUS (DYHKIIMOHAIBHON TPaMOTHOCTH, HAaBBIKOB
3I0pPOBOTO M 0€30macHOro o0pasza >KM3HH, SKOJOTHYECKOI0 MBIIUICHUS, IIEHHOCTHOTO
OTHOIICHUS K )KUBOW MIPUPOC U YETTOBEKY.

Bonbiioe 3HaueHwe OHWOJOTHS MMEET TAaKXKe JJIS PEHICHUS BOCIUTATEIbHBIX U
pPa3BUBAIOIIMX 3a/lad CPEAHEro 00IIero oOpa3oBaHUs, COIUATU3ANNA O0yYaArOIIHXCA.
N3yyenne Onosoruu odecrneunBacT yCJIOBUS I (POPMHUPOBAHUS MHTCILICKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIbTYPHI,
CIIOCOOCTBYET HWHTETpAIllMd OWOJIOTMYECKUX 3HAHWW C TPEACTABICHUAMHU W3 JPYTHUX
y4eOHBIX TPEAMETOB, B YAaCTHOCTH, (PU3NKH, XuMUKU U reorpaduu. HazpaHHbIe
MIOJIOXKEHHMSI O TIPETHA3HAYEHUHN YU4eOHOTO MpeaMeTa « bBuoIorusy cocTaBiiIv OCHOBY JIJIS
OTpeleNieHNs] TOAXOJ0B K OTOOPY W CTPYKTYpHUPOBAaHHIO €ro  COJCpKaHUS,
MPEICTABJIICHHOTO B ITpOrpamMMme 1o OUOJIOTHH.

Ot6op conepxkanus yuyeOHOro mnpeaMera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIUN KYJIbTYpPOCOOOPA3HOTO MOIX0/a, B COOTBETCTBUH C KOTOPHIM
oOyyaronyecs: JTOJKHBI OCBOUTh 3HAHUSL M YMEHMS, 3HaYUMbIe ISl (POPMUPOBAHUS



o0IIel KyIbTYphI, OMPEETAIONINE aJeKBaTHOE MOBEACHUE YETIOBEKA B OKPYKArOIIeH
NPUPOJIHON Ccpelie, BOCTPEOOBAHHBIE B TOBCEIHEBHOM JKM3HU U MPAKTUYECKOU
nestenpHocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HAHMM 3aHUMAOT 3JIEMEHTHI
CoNlep KaHMs, KOTOpPBIE CIy)KaT OCHOBOW it  (pOopMHUpOBaHUS TPEACTaBICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHE MHpPAa M LEHHOCTHBIX OPHUEHTALUSIX
JUYHOCTH, CITIOCOOCTBYIONINX TyMaHU3AIMHA ONOJIOTHIECKOTO 00pa30BaHUS.

CtpyKTypupOBaHHE COJICpKaHUs yU4eOHOr0 MaTepualia B porpaMme o OMoJIoruu
OCYILIECTBJICHO € Y4Y€TOM MPUOPUTETHOTO 3HAYCHUSI 3HAHUM 00 OTIUYUTEIHHBIX
OCOOCHHOCTSIX JKMBOW TPUPOJBI, O €€ YpPOBHEBOM OpraHM3allld U 3BOMOIMU. B
COOTBETCTBHUM C 3THUM B CTPYKType y4yeOHOro mnpeamera «bHOIOTHS» BbIACICHBI
CIeAYIONINE coJiepkaTeabHble JUHUU: «buonorus kak Hayka. MeToJbl HAay4yHOTO
no3HaHus», «Kierka kak Ouosjornueckass cucteMma», «OpraHu3M Kak OMOJIOrHYecKas
cucrtema», «CucreMa U MHOTOOOpa3ue OPraHUYECKOrO MHUPay,

«IBOJIIOLMS )KUBOU TTPUPOJIBI», « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTI.

[enb u3ydenus: yaueoHoro npeameta «bruonorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE
OOy4YaloIMMHUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJIBHOW OpraHU3allud KUBBIX
CHUCTEM pa3HOro paHra U NPUOOPETEHHE YMEHMM HCIOJb30BaTh JTH 3HAHUS IS
rPaMOTHBIX IEUCTBUN B OTHOIIEHUU OOBEKTOB KUBOW MPUPOLI U PEIICHUS PA3TUYHBIX
YKU3HEHHBIX MPOOIEM.

JlocTmkeHue 1eIu Hu3ydeHus yudeOHoro mnpenmera «buonorus» Ha 0a30BOM
YPOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOIIMNX 3a]1ay:

OCBOCHHE 00YyYaIONUMHUCS CUCTEMbI 3HAHUN O OMOJOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWIaX, CIyXalluX OCHOBOW IJIs
dbopMHpoBaHUs TPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTUHE MHUpPa, O METOJax
HAYYHOTO IMO3HAHUS, CTPOSHUU, MHOTOOOPa3UU U 0COOEHHOCTSIX )KMBBIX CHCTEM PA3HOTO
YPOBHSI OpraHHW3alliM, BBIJIAIOIIUXCS OTKPBITHSX U COBPEMEHHBIX HCCIEIOBAHMIX B
OMOJIOTHH;

dbopMupoBaHue y O0OydYarOmUXCsl TO3HABATEIbHBIX, HMHTEIUICKTYalIbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHANM3a aHHBIX O MYTAX Pa3BUTHS B OMOJIOTHUU
Hay4YHBIX B3IJIS0B, UJEH U MOJXOJOB K M3YUYEHHUIO >KMBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3aluu;

CTaHOBJICHHE y OOYYArOIIMXCS OOIIeH KyJIbTypbl, (DYHKIIMOHATHLHON TPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSACHATH U OIICHUBATH SIBIICHHUS OKPYKAIOIIEr0 MHpa >KUBOU
MPUPOIBI HA OCHOBAHHWH 3HAHUHN U OTIBITA, TTOJYYCHHBIX MPU U3YUECHUN OMOJIOTHY;

dbopMmupoBaHre |y  OOy4aroOmUMXCsS  yYMEHUW  WJUTIOCTPUPOBATH  3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIbHOCTH 4YeJOBeKa, pa3BUTHUH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpoOUOTEXHOJIOTHI;

BOCIIUTaHUE YOEKJAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKUBOU
MPUPO/IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUSI STUYECKUX HOPM
P MPOBEJICHUN OMOJIOTUUECKHUX UCCIICTOBAHMT;

OCO3HAHME IIEHHOCTH OWOJOTMYECKUX 3HAHWUW JJI1 TIOBBIIICHUS  YPOBHS
HKOJIOTUYECKOM KYJIbTYPbI, JUIsl POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



NpPUMEHEHHE MNPHOOPETEHHBIX 3HAHUM M YMEHUN B MOBCEIHEBHOM KU3HU IS
OLICHKM IIOCJIECTBUMA CBOEW JEATEIBbHOCTH II0 OTHOIUEHUIO K OKPYXKAIOLIEH cpene,
COOCTBEHHOMY 370pPOBBIO, OOOCHOBaHHE U COONIOAICHHE Mep MNPODUIAKTUKA
3a00s1eBaHUM.

B cucteme cpemnero obmiero oopasoBanus «buonorusy, uzydyaemas Ha 6a30BOM
YPOBHE, SIBISETCA OOS3aTEIbHBIM yUEOHBIM MPEIMETOM, BXOIALUIMM B COCTAaB
peaMETHON 00s1acTh « ECTEeCTBEHHO-HAYYHbIE ITPEAMETHDY.

OO11ee ynCiIo YacoB, PEKOMEHIOBAaHHBIX Ul M3ydeHus Ouosoruu — 68 4vacos:
B 10 xnacce — 34 yaca (1 yac B Henemo), B 11 kinacce — 34 vaca (1 yac B Hefel0).



COAEPKAHUE OBYUYEHUA

10 KJIACC

Tema 1. Buojsiorus kak Hayka

buonorus xaxk Hayka. CBsi3b OWOJOTHH C OOIIECTBEHHBIMH, TEXHUYCCKUMU
U IPYyTUMH €CTECTBEHHBIMHU HayKaMH, (priiocodueit, STUKOM, SCTETUKOM U paBoM. Poiib
Ouonorun B GOPMHUPOBAHWM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Metoapl TO3HAHUS >KUBOM NpUPOABl (HAOIIOJEHUE, SKCIEPUMEHT, OIHMCAHMUE,
U3MepeHue, KiaccupuKalys, MoIeIUpOBaHIE, CTaTUCTHUECKass 00paboTKa JaHHBIX).

Hemoncmpayuu:
Ilopmpemuwi: Y. [lapun, I'. Menaens, H.K. Konbros, [Ix. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeTOIbI TO3HAHUS )KUBOU MPUPOIBD.

Jlabopamopuvie u npakmuyeckue padoomoi:
[Ipaktuueckas padora Ne 1. «Vcnonb30BaHue pazauuHbIX METOJ0B PHU U3YUECHHUH
OMOJOrNYECKUX OOBEKTOBY.

Tema 2. 7KuBble ccTeMBbI U UX OPTraHU3ALUSA

XKupble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHusi ouwonoruu. OTiauuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpaszuwe. YPOBHM OpraHu3aluu OHOCHUCTEM:
MOJICKYJISIDHBIN, KJIE€TOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MOMYJIALMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTreoeHOTHYECKU ), OnOC(hEepHBIi.

Jemoncmpavuu:

Tabnuywvl u cxemor: « OCHOBHBIE MPU3HAKH JKU3HI», «YPOBHH OpPraHU3aliN KUBOU
TIPUPOJIBIY.

Obopyodosanue: monens Moiekysl JJHK.

Tema 3. XuMu4eckuii cOCTaB M CTPOEHUE KJIETKHU

XUMHAYECKAM COCTaB KJIETKA. XHWMHUYECKHUE DIIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMK BOABI U MUHEPAJIBHBIX BEIIECTB B KJeTKe. [loiep;kanne 0CMOTHIECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble W 3aMEHHUMbIE AMHHOKHCIOTBL. AMHWHOKHCIOTHBIA cOCTaB. YPOBHHU
CTPYKTYpbl O€ITKOBOM MOJIEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTpyKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bruonornueckue pyHKIuu OEIKOB.

depmeHTH — Oumosormueckue kartanu3aTtopbl. CtpoeHue depMeHTa: aKTUBHBIN
1eHTp, cyocTpatHas crnenuduanocts. Kodhepmentsl. Butamunbl. Otinudns hepMeHTOB
OT HEOPTraHWYECKUX KaTaJIu3aTOPOB.



VYrneBoabl: MOHOcaxapubl (INIOK03a, pubo3a U J1e30Kcupubo03a), Arcaxapuibl
(caxapo3a, JlaKTo3a) MW  MoJUcaxapuasl  (Kpaxmani, TJMKOIeH, IeJUI0J03a).
buonornueckue GyHKIIUU yTIEBOIOB.

Jlunuael: Tpuraunepuanbl, pochonunuapl, crepouasl. ['uapoduibHO-TUIPODOOHBIE
cBoiicTBa. buonormueckue ¢Gynkuuu nunuaoB. CpaBHEHUE YTIEBOAOB, OEJIKOB U
JIMIIAJIOB KaK UICTOYHUKOB YHEPTHUH.

Hyxneunnossie kucnotel: JIHK nu PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkiuun PHK. Bunsr PHK. ATO:
CTpoeHue U (QyHKIIHH.

[utonorus — Hayka o knetke. Knerounas teopust — npuMep B3aMMOAECUCTBUS UIIEU
1 (aKTOB B HAYYHOM MO3HAHUHU. METO/IbI N3yUCHUS KJICTKH.

Krnerka kak menoctHast kuBas cucrema. OOIIMe NMpU3HAKKA KIETOK: 3aMKHYyTas
Hapy>kHas mMeMOpana, mosiekysbl JIHK kak renernueckuil ammapar, cuctemMa CHUHTE3a
Oeka.

Tunel KIETOK: dyKapuoTHUecKass U NpokapuoTudeckas. OcCOOEHHOCTH CTPOEHUs
npokapuoTudeckoi kietku. Kinetounas crenka 6akrepuit. CTpoeHHe 2yKapHUOTUYECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENLHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJUKC, HX
bynkuuu. Ilnazmatuyeckas memOpana, e€ cBoiicTBa u ¢yHkuuu. lluTomnasma u eé
opranouapl. OnHoMmemOpanHbie opraHounbl kietku: OIIC, ammapatr [onbmxw,
IM30COMBI.  [loyaBTOHOMHBIE OpPraHOMAbI KIIETKH: MHUTOXOHJPWUH, IUIACTHIBI.
[TpoucxoxaeHne MUTOXOHApUH U tiacTua. Buasl miactun. HememOpaHHbie OpraHOUIbI
KJIETKH: pUOOCOMBI, KJIETOYHBIH IEHTpP, LIEHTPUOJIU, PECHUYKH, XTYTUKU. DyHKIUU
OPraHoOUIOB KIJIETKU. BKiItoueHus.

SAnpo — perynaTtopHblii 1HeHTp kieTku. CTpoeHue sapa: sjuepHas 000JIOUKa,
KapuoIUia3Ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

Jemoncmpavuu:

llopmpempui: A. Jleenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

JHuazpammor: «PacnipeneneHne XMMHUYECKUX DJIEMEHTOB B HEXHUBOU ITPUPOJIE,
«PacripeniesieHue XMMUYECKUX AJIEMEHTOB B 'KUBOU MIPUPOJIEY.

Tabauyvr u cxemsl: «llepuomnueckass TabnWIa XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHre MOJEKyJbl Bonb», «buocuHTe3 Oenka», «CTpoeHHE MOJEKYJIBl OClKay,
«Ctpoenue pepmentay, «Hykmennossie kuciaotsl. JTHK», «Ctpoenne mosnekynst ATy,
«CTpoeHue »yKapuoTHYECKOW KIEeTKW», «CTpoeHuEe >XKMBOTHOM KIETKW», «CTpoeHHe
pacTUTeNbHOM KiIeTKW», «CTpoeHHE NPOKAPUOTHYECKOM KIIETKH», «CTpoeHue sapa
KIIETKW», « YTIEBOABD, «JIUIHIbD.

Obopyoosanue: CBETOBOW MHKPOCKOM, OOOpyIOBaHWE HJisi TPOBEICHUS
HAONIONCHUM, W3MEPEHU, OKCIEPUMEHTOB, MHUKPOIPENapaTbl  PaCTUTEIbHBIX,
’KUBOTHBIX M OaKTEpUATIbHBIX KIIETOK.



Jlabopamopnvie u npaxmuueckue padoomoi:

JlabopatopHast padota Ne 1. «M3yueHue kaTauTHUeCKOW aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanasbl)».

Jlaboparopnas padota Ne 2. «M3yueHue cTpoeHHs KIETOK PaCTeHH, ’KUBOTHBIX U
OaKTepuil MoJ; MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUEY.

Tema 4. /KuzHeaesITeJIbHOCTDH KJIETKHU

OOMEH BemIeCTB, WM MeTa0oIM3M. ACCUMUIIANMS (TUIACTHYECKUM OOMEH) U
TUCCUMWISIIUA  (SHEpPreTHYeCKUuii OOMEH) — JB€ CTOPOHBI €AWMHOTO IIpoliecca
Merabonmu3ma. Poib 3aKOHOB COXpaHEHHUsS BEHIECTB M DSHEPTUM B TOHWMAaHUU
MeTabonmu3ma.

Tunbel oOMeHa BemiecTB: aBTOTpOoHBIN U reTeporpodHbiii. Pons depmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®dotocunTe3. CBeTtoBas U TeMHOBas ¢as3bl (portocunrte3a. Peaknuu porocunresa.
OddextuBHOCTh (PoTOCHMHTE3a. 3HaUueHUEe (HOTOCUHTE3a IS )KU3HU Ha 3emie. BiausHue
yCIOBUM cpebl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €0 MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpyIolue 0akTepun. 3HaUeHHEe XEMOCUHTE3a JJIs KU3HU
Ha 3eMJIe.

DOHepreTuueckuii oOMeH B Kierke. PaciernyieHne BEIIECTB, BBIJCICHHE U
aKKyMYJUPOBAHHE JHEPrUM B KJETKE. DTambl SHEPreTUYecKoro oomeHa. [ mkonms.
bpoxenue u ero Buabl. KuciopogHoe OKHUCIEHUE, WIM KIETOYHOE JbIXaHHE.
OxucnurensHoe pochoprmpoBanue. IPPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

Peakiuu matpuuHoro cuntesa. I'enernueckas uapopmanus u JJHK. Peanuzamnus
reHeTudecko uHpopmanuu B KJIETKe. [ ©HeTHMYecKHil KO W €ro CBOWCTBA.
Tpanckpunius — marpuunbiii cuate3 PHK. Tpancnsmms — GuocunTe3 Oenka. DTambl
TpaHcisiuu. KonupoBanue aMmuHokucioT. Pois pubocom B OnocuHTe3e Oernka.

Hexnerounsie Gopmbl ku3HM — BHUpychl. Wctopust oTkpbiTusi Bupycos (J.U.
NBanoBckuit). OCOOCHHOCTH CTPOSHHUS M KU3HEHHOTO IMKJIa BUPYCOB. bakTepuodarmu.
bosie3Hn pacTeHuii, KUBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBIE BHpycamu. Bupyc
ummyHoaeduiuta yenoseka (BUY) — Bozoyaurens CIIM/la. OOpaTHas TpaHCKpHUTIIIKS,
peBepTaza u unTerpasa. [Ipodpunaktuka pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUM.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbrios, I.11. UBanosckuii, K.A. Tumupsizes.

Tabnuyer u cxemovl: «Tunel nwuTaHus», «Metabomuzm», «MUTOXOHIPHUSY,
«JHepreTuyeckuii oOMeH», «Xioporact», «®DortocurTe3d», «CrpoeHue JITHKY,
«Ctpoenre u (QyHKIIMOHMpOBaHME TeHa», «CuHTe3 Oenkay, «['€HeTHUecKuil KomIy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1Mk Bupyca CIIW]/la,
oakTepuodaray, «Pemmukarus JTHK.

Obopyoosanue: wmopaenu-anmukanun «Yasoenue JIHK wu  Tpanckpumnimsy,
«buocunres 6enka», « CTpoeHue KIeTku», Moaenb ctpykTypsl JHK.



Tema 5. Pa3MHOKeHMe U MHAUBUIYAJIbHOE PA3BUTHE OPraHU3MOB

KiteTouHbIi HUKII, WM )KU3HEHHBIN UK Ki1eTKU. MHTepdaza u mutos. [Ipoueccsl,
nporekatouue B uHTepdaze. Permukanms — peakiuss Marpuudoro cuHte3a JIHK.
Crpoenure XxpoMocoM. XpOMOCOMHBIN Ha0Op — KaprOoTHM. JIUTUIOUIHBIA U TalIOUIHbINA
XpoMOCOMHBIE HaOopbl. Xpomatuiel. lluTonmormdeckre OCHOBBI Pa3MHOXKCHHS U
WHJMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jenenue knetkn — Muto3. Craaun murtosa. IIpoueccel, mpoucxonsume Ha pa3HbIX
CTaIusIX MUTO3a. BUOJIOrnYecKuil CMBICI MUTO3a.

[Iporpammupyemasi rubenb KIETKU — aronTo3.

@®opmbl pa3MHOKEHHS] OpPraHU3MOB: Oecrmojioe W TojioBoe. Buabl Gecrnonoro
pa3MHOXEHUS: JEJIEHHE HaJABOE, IIOYKOBAaHME OJHO- M  MHOTOKIIETOYHBIX,
cropooOpa3oBaHUEe, BEreTaTUBHOE pa3MHOXKEHUE. VCKycCTBEHHOE KJIOHHPOBAHUE
OpPraHU3MOB, €r0 3HAUEHUE ISl CEJIEKIUH.

[TosioBOE pa3MHOKEHUE, €0 OTIANYUSA OT OECIIONIOTO.

Meito3. Craguu wmenoza. IIpoueccel, npoucxoasmme Ha CTaausx Meno3sa.
[ToBenenue xpomocom B Menose. Kpoccunrosep. buosornueckuii CMbICI U 3HaYEHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa3oBaHUs IMOJOBBIX KJIETOK Yy JKMBOTHBIX. [loyoBbie
JKeJe3bl: CEMEHHUKU U sSsudHUKUA. OOpa3oBaHHE U PA3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTto3ou, SUIEKIETKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHHUS
ANIEKIETOK U criepMaro3ou0B. OnnoaorBopenue. [laprenorenes.

NunuBunyanbHoe  pa3BuTHE  (OHTOreHe3).  DOMOpHOHAIBbHOE  Pa3BUTHE
(omOpuorenes). JTambl AMOPUOHATBHOTO PA3BUTHUS y TO3BOHOYHBIX >KHUBOTHBIX:
npobieHue, racTpyssiiusi, opraHoreHe3. lloctomOpuoHaneHOE pa3BuTHE. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHSL: MPSAMOE, HEMPsAMOe (JTMUMHOYHOE). BiausHuecpenbl Ha
pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3bIBATh BPOXK/IEHHBIE YPOICTBA.

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

Hemoncmpauuu:

Tabnauyvr u  cxemvi: «DOpMBI  Pa3MHOXKEHHSI OpraHU3MOB», «JIBoitHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereTaTuBHOE Pa3sMHOXKEHUE PACTCHUI,
«Jlenenue kneTku 6akTepuin», «CTpoeHUe MOJIOBBIX KIETOK», « CTpOEHHE XPOMOCOMBIY,
«Knerounsii mukny, «Pemnukanus [JHK», «Muto3y, «Meios», «IIpsmoe n Henpsimoe
pa3BuTue», «l'aMeToreHe3 y MIICKONUTAIOMNX M YeJIoBeKa», «OCHOBHBIE CTaJAUU
OHTOTE€HE3a».

Obopyoosanue: MHKPOCKOTI, MHUKPOITPENApaThI «CniepmaTo30uibl
MJICKOIIUTAIOMIETOY», «SlilekneTka MIleKonuTaromero», «Kapuokunes B kieTkax
KOpEIIIKa JIyKa», MarHuTHas Mojeib-anmuinkanus «Jlenenue knerkm», monaens [IHK,
MOJIeNTb MeTa(azHON XPOMOCOMBI.
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Jlabopamopnvie u npaxmuueckue padoomoi:

JlabopaTtopHnas padora Ne 3. «HabmrogeHne MuTo3a B KJIETKAaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOTpPENapaTax.

JlaGoparopnas pabora Ne 4. «M3yueHune CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacieicTBEHHOCTh U M3MEHYUBOCTH OPraHNU3MOB

[Ipenmer u 3amaum renetuku. Mcropus pa3Butus reHetuku. Posb nuromoruum
¥ SMOpHUOJIOTUN B CTAHOBIICHUU T€HETHKU. BKi1ag poccHiicKuX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE T€HETUKH. MeTonbl reHeTUKHU (TUOPUAOJOTUYECKUN, [TUTOTCHETUYECKUH,
MOJIEKYJISIpHO-TeHETHUECKUi). (OCHOBHBIE TE€HETMYECKHE TMOHATHSA. [ eHeTuyeckas
CHUMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS TPHU3HAKOB, YyCTaHOBJIEHHbIE [. Menpaenem.
MonorubpuiHoe CKpeluBaHue. 3aKoH €MHO-00pa3usi THOPUIOB MEPBOrO MOKOJICHHUS.
[IpaBriio TOMHUHUPOBAHUA. 3aAKOH PACIICIUICHHS MMPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMeT.
[TommHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JHuruOpuaHoe cKpelyMBaHue. 3aKOH HE3aBUCUMOTO HAcCJeIOBaHUS TMPU3HAKOB.
[{uToreneTnueckre  OCHOBBI ~ JUTHMOPUAHOTO  CKpPEIIMBAHMS.  AHAIU3UPYIOLIEEe
CKpemuBanue. M crnoiib30BaHWE AHATU3UPYIOLIETO CKPEIIMBAHUA [T OIPEICIICHUS
Te€HOTHUIIa OCOOHU.

CuersieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuemjeHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne cuerieHust FTeHOB B PE3YJIbTATE KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHUs HACTEICTBEHHOCTH. | €HETUUECKHUE KaPTHI.

['enetnka mnoma. XpOMOCOMHOE OINpENeIeHUE moja. AYTOCOMBI U TOJOBBIC
XpOMOCOMBI. ['OMOraMeTHbI€ U TeTepOoraMmeTHbIE Oprann3Mel. HacieroBanue nmprus3HaKkos,
CUETUICHHBIX C TIOJIOM.

N3menunBOCTh. BUabl N3MEHYMBOCTHU: HEHACIIEACTBEHHAS U HAceACTBEHHas. Poib
Cpelbl B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTHKA MOIUDUKAITMOHHON
M3MEHYMBOCTH. BapuannoHHBIM psAa W BapualMoHHas KpuBad. Hopma peakuun
npu3Haka. KojlnmuecTBEeHHbIE U KaYE€CTBEHHBIE PU3HAKHA U X HOpMa peakinu. CBOMCTBa
MOAU(UKAIIMOHHON U3MEHUYHUBOCTH.

HacnencrBennass, wiM TEHOTHIMYECKas, HW3MEHYUBOCTh. KoMOWHaTHBHas
W3MEHYHMBOCTh. Melo03 U MOJIOBON MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUYUBOCTH.
MyTtanuonHnass u3MeH4uBOCTh. Kraccudukamuss MyTanuii: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. YacToTa UM mOpuuUMHBI MyTanuil. MyTareHHble  (akTopbl. 3aKOH
TOMOJIOTHYECKUX PSAJ0B B HacjeACTBeHHOM n3MeHunBoctu H.M. BaBuioga.

BuesnepHas Hacie1CTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuotun uenoBeka. OCHOBHbIE METO/IbI TEHETUKH YEJIOBEKA:
reHeaJornueCcKui, OJIM3HEIOBBINA, IUTOTEHETUYECKUN, OMOXUMHUYECKUM, MOJIEKYJIIPHO-
F€HETUYECKU . CoBpeMeHHOe ONpeACIICHUE TE€HOTHUIA! MOJTHOTEHOMHOE
CEKBEHHPOBAHWE, TCHOTUIIMPOBAHWE, B TOM uucie ¢ rnomonlpto [I[P-ananu3a.
HacnencrBennsie 3a001eBaHus 4eJI0OBEKa: TeHHbIE 00JIe3HU, 00JIE3HU C HACIIEACTBEHHOM
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IPEIPaCIONOKEHHOCThIO, XPOMOCOMHbIE Oosie3HH. CoMaTHYeCKHe U TeHepaTHBHbBIC
myTtauuu. CTBOJIOBbIE KJIETKU. IIpUHLUMIBI 310pOBOrO 00pas3a >KU3HM, AMATHOCTUKH,
npoQUIaKTUKA W JIGYCHUS TEHETHYeCKHX Oome3Hedl. Meauko-reHeTHiecKkoe
KOHCYJIbTHPOBaHHE. 3HAYEHNE MEAUIMHCKON T€HETUKHU B MPEJOTBPALECHNUN U JICUEHUU
TeHETUYECKUX 3a00JIEBAHUN YEIIOBEKA.

Jemoncmpavyuu:

llopmpemwi: I'. Mengens, T. Mopran, I'. ne ®pus, C.C. UerBepukos, H.B.
Tumodeen-Pecorckuii, H.1. BaBuos.

Tabnuyvt u cxemol: «MOHOTHOPUIHOE CKPEIIMBAHME U €T0 IUTOICHETHYECKas
OCHOBa», «3aKOH pacHICIJICHUS U €ro IIUTOTCHETHUYECKasi OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurmbpumHoe ckpenmBanuey, «lluTonmornyeckue OCHOBBI JUTHOPHUIHOTO
CKpemuBanus», «Menos», «B3anmMoAelCTBUE aJUIeNIbHBIX TE€HOBY», «l eHeThdeckue
KapThl PACTEHUM, >XMBOTHBIX M 4YeJIOBEKa», «[eHeTmka mnona», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEINICHHOTO ¢ ToJoM», «KapnoTumnsl 4yenoBeka U KUBOTHBIX», «Buabl
U3MEHYUBOCTHY, «MoaudukaimonHas U3MEHYUMBOCTHY, «HacnegoBanue pesyc-
bakTopay, «I'eHeTHKa rpynn KpoBu», «MyTalmoHHass U3MEHUYUBOCThY.

Obopyoosanue: MOICIH-ANTUIMKAIUA « MOHOTHOPHUIHOE CKPEIIMBAHKECY,
«Henonnoe  gomuHupoBanue»,  «duruOpuaHoe  ckpemmBaHue», «llepekpéct
XpPOMOCOM», MHKPOCKOII M MHKporpenapar «/lpozodpuna» (Hopma, mytauuu (Hopmbl
KPBUIbEB U OKPACKH TeJia), Tepoapuii «I'opoX MmoceBHOM.

Jlabopamopnvie u npakmuueckue padoomol:

Jlabopatopnass pabora Ne 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEIMBAHUS Y APO30(UIIbI Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHast paborta Ne 6. «V3ydyeHne MOAU(PUKAITMOHHONW W3MEHUYHMBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO psifia U BAPUALMOHHON KPUBO.

Jlabopatopnasi pabora Ne 7. «AHanu3 mMyTanuii y Apo30(uibl Ha TOTOBBIX
MUKpOTIpenaparax.

[TpakTiaeckas padota Ne 2. «CocTaBieHre U aHATTU3 POAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesnexuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekups Kak HayKa U MPOLECC. 3apOKACHUE CENEKIIUU U JOMECTUKALMA. Y UCHHE
H.W. BaBunoBa o meHTpax MPOUCXOXKIACHUS U MHOTOOOpa3us KyJbTYPHBIX PAaCTECHUM.
[{eHTpBI MPOUCXOXKIECHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CENEKUMU. MaccoBbIii M HHIWBUIYAJIbHBIA OTOOPHI B
CEJEKIIMM pACTEHUHM W KUBOTHbIX. OIEHKa »HKCTepbepa. bBIM3KOPOICTBEHHOE
ckpenuBanue — UHOpuAuHT. Yucras nunua. CkpenmBaHue YUCThIX JTUHUM. ['eTeposuc,
win rubpuaHas cwia. HeponcTBeHHoe ckpemuBaHue — ayTOpuauHr. OtaanéHHas
rubpuauzanus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M MOoJyYeHUE MOJUIIIIOUIOB.
JlocTrkeHus CeIeKINNA PaCTeHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

broTexHOoJIOrHs Kak 0Tpaciib MPOU3BOACTBA. [ €HHas NHKEHEpHs. DTallbl CO3/1aHHUs
pexomOuHanTHOM /IHK m TpaHcrennsix opranusmoB. KiierouHas MH)XEHepus.
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Kierounbie KynbTypbl. MUKpPOKIOHAJIBHOE pa3sMHOXKEHUE pacTeHnil. KionupoBaHune
BBICOKONIPOAYKTUBHBIX  CEJIIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTMUECKHE U
stndeckue npoodsnemsl. ' MO — reHeTHuecku MOAU(ULIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

llopmpemwvi: H.W. BaBunos, U1.B. Muuypum, I'.J[. Kapnieuenko, M.®. iBanoB.

Tabauywl u cxemvi: kKapTa «L{eHTpBI TPOUCXOKIEHUA U MHOTOOOPA3us KyIbTYPHBIX
pacteHui», «llopoapl IOMamHUX XUBOTHBIX», «CoOpTa KyJbTYpPHBIX PACTCHHID,
«Otnanéanas rudpuauzanus», «Padoter akagemuka M.®. Banosay, «llonmumionausy,
«O0BekTel  OuoTexHomorum»,  «Kierounele  KyJabTyphl W KJIOHHUPOBAaHHUEY,
«KoHCcTpynpoBanue u NEPEHOC TEHOB, XPOMOCOM.

Obopydosanue: MyJSIKU MJI0JJ0OB U KOPHEIUIOAOB TUKUX (GOPM U KYJIBTYpPHBIX
COpPTOB pacTeHuid, repbapuil «CeabCKOX035MCTBEHHBIE PACTEHUS.

Jlabopamopnsie u npakmuueckue padoomaoi:

Okckypeust « OCHOBHBIE METOIBI M IOCTHXKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX
(Ha CEJNIeKIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIN YyYacTOK,
B TEIUTMYHOE XO3SMCTBO, Ja00paTOPHIO arpOyHUBEPCUTETA UIIM HAYUYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBosrouUMOHHAS OMOJIOTHS

IIpeanocbuUIKM BO3SHUKHOBEHHMSI HBOJIFOLIMOHHONW TEOPUU. DBOJIIOLIMOHHAS TEOPUS U
e€ MecTo B Onosiorun. BiusiHre 3BOTIONMOHHON TEOPUHU Ha Pa3BUTHE OUOJIOTHH U IPYTUX
HayK.

CeuzerenbctBa  dBomouuu.  [lasieoHTONIOTMUECKHE:  MOCIEN0BATEIBHOCTh
NOSIBJIEHUS. BUJOB B  TAJCOHTOJOTMYECKON  JIETONMUCH, MEepeXOAHble  (HOPMBI.
buoreorpaduyeckue: cxoncTBo u paznuune ¢hayH U GJIop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M  pa3nuuusi 5SMOPHUOHOB pPa3HbIX BHJIOB
N03BOHOYHBIX.  CpaBHMTENIbHO-aHATOMMYECKHE:  T'OMOJIOTMYHBIE,  AHAJOTWYHbIE,
pYIUMEHTApHbIE OpraHbl, araBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX TMyTell Yy Bcex
OpraHU3MOB.

OBomononHas teopust U. Jlapsuna. [Ipeanockuiky BOSHUKHOBEHUST JapBUHU3MA.
JIBuokylie cuiabl 3BOJIONMU BUAOB Mo [lapBuHy (M30BITOUHOE pa3MHOXKEHHE NpU
OTPaHUYEHHOCTH  PECypcoB,  HeolpeneiaéHHass  W3MEHYMBOCTb, Oopbba  3a
CYLLIECTBOBAHHE, ECTECTBEHHBIN 0TOOP).

Cunternueckas teopus 3Bomtounu (CTI) u €€ OCHOBHbBIE MOJIOKEHUSI.

MuxkposBomronus. [Tonynsauusa kak equHUIA BUAA U SBOIIOLUN.

JBrxkyiye cuibl (pakTopbl) SBOIIOLKK BUIOB B IpUpoje. MyTalmoHHBINA ITpoLiecce
¥ KOMOMHATUBHAsA U3MEHYUBOCTD. [lomysiimoHHbIe BOJIHBI U peiid reHoB. N3omsauus u
MUTPALIHSL.

EctectBeHHbIN 0TOOP — HaNpaBIIAOMUNA (HakTop 3BOTIOUU. DOPMBI €CTECTBEHHOTO
orbopa.
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[IpucnocoOaeHHOCT,  OPraHM3MOB  Kak  pe3yinbTrar HBoiouud. [Ipumepst
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMOP(O3bl U UINO-aIANITALIUH.

Bun u Bugoo6paszoBanue. Kpurepuu Buga. OcHOBHBIE (hOPMBI BUI000PAa30BAHUS:
reorpaguyeckoe, 3K0JIOTUIECKOE.

MakposBomorusi.  @opmbl  3BONIOUMU:  (QuUiIeTHYECKas,  JUBEpreHTHas,
KOHBEpreHTHas1, napajuiesbHas. HeoOpaTUMOCTh 3BOJTIOLIMH.

[IpoucxoxneHne OT HeCNEeUHAIN3UPOBAHHBIX MNpeakoB. IIporpeccupyromas
crnenuanu3anus. AJanTUBHAS paguanus.

Jemoncmpayuu:

llopmpempui: K. JIunnei, XK.b. Jlamapk, Y. Jlapsun, B.O. Kosanesckuii, K.M. bap,
0. I'ekkensw, @. Mrosuiep, A.H. CeBep1ios.

Tabauywl u cxemol: «Pa3BUTHE OPraHUYECKOTO MHUPaA Ha 3eMiie», «3apoIbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Popmbl 00pbrOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHbIN 0TOOPY», «MHOrooOpa3ue copToB pacTteHuit», «MHorooOpasue mopo
KUBOTHBIX», «llomymnsuun», «MyTallMOHHasE HW3MEHYUBOCTBY, «ApOoMOpP(O3bD»,
«anoananramuny», «O0mas aereHepanus», «(Brwxkyiue cuibl 3Bosronuny», «Kapra-
cxema wmapmpyta nyrtemectBus Y. Jlapsuna», «bopbba 3a cylecTBOBaHUEY,
«IIprcnocoOIeHHOCTD OPTraHUu3MOBY, «"eorpaduueckoe BUJI000pa30BaHUE,
«IKOJIOTHYECKOE BUI000PA30BAHUEY.

Obopyoosanue. KOJJIEKIHUS HACEKOMBIX C Pa3JIMYHBIMH TUIIAMH OKpPAaCKH, HaOOp
IJIOJIOB U CeMsiH, KoJuleKIus «lIpuMephl 3alIUTHBIX MPUCTIOCOOIECHUN Y KUBOTHBIX,
Mozaenb «OCHOBHBIE HAMpPAaBICHUS] JBOIIONUN», 00bEMHAass Moxenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaguueckas kapra mupa, koyekius «DopMbl COXpaHHOCTH MCKOIMAEMbIX
JKUBOTHBIX W pacTeHui», Moaenb anmaukanusa «llepekpéct XxpoMocom», BiaKHBIE
npenapatsl «Pa3BuTue HacekoMoro», «Pa3BuTHe JISATYIIKA»Y, MUKpPOIpenapar
«/Ipozoduna» (Hopma, MmyTanuu GOpPMbI KPEUTHEB U OKPACKH TETIA).

Jlabopamopuvie u npakmuyeckue padomowi:

Jlabopatropnas pabota Ne 1. «CpaBHeHHEe BHUIOB 1O MOP(HOIOTUUECKOMY
KPUTEPHUION.

JlaGoparopHass padora Ne 2. «Onucanue MpuUCHOCOOJEHHOCTH OpraHu3Ma U e
OTHOCHUTEJIHHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HA 3emJie

JloHayuyHbBIE TIPEICTABICHHUS O 3apOXKIACHUM JKU3HU. HayuyHble rUIoTessl
BO3HMKHOBEHUS XKU3HHU Ha 3emiie: a0MOTeHe3 M MaHCIepPMUs. XUMUYECKast SBOJIOIIHSL.
AOHOTeHHBIN CHUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIBHOE
MOATBEPKACHUE XUMHUYCCKOW HBomronuu. HadvanpHble d3Tambl  OHOJIOTHYECKOM
somonuu. l'unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHWE NPOTOKIETKU. [lepBble KiIeTku M uX HBoonus. PopmMuUpoOBaHUE
OCHOBHBIX I'PYMII )KUBBIX OPraHU3MOB.
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PazButue xu3Hu Ha 3emisie 1Mo spam u nepuoaam. Karapxei. Apxelckas
U IpoTepo3orickas Apbl. [Taneo3oiickas apa u e€ mepruoabl: KEeMOPUHCKUH, OPJIOBUKCKHM,
CUJIypUMCKNN, TEBOHCKUN, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3o30KicKkas 3pa U €€ EPUOIbl: TPUACOBBIN, FOPCKUK, MEJIOBOM.

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

XapakTepucTuKa KJIMMaTa M TE€OJIOTMYECKHX MpoueccoB. (OCHOBHBIE 3Talbl
HBOJIIOIUU PACTUTEIILHOTO U dKUBOTHOTO MUpPa. ApoMop(]O3bl y paCTEHHI U JKUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak OTpaxeHue 3BOOLUH. (OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbl OPraHU3MOB.

OBOJIIOLIMST  YeJIOBEKa. AHTpONOJIOrMsa Kak Hayka. PasBuTue mnpencraBlieHUN O
MPOUCXO0XKJICHUU 4eloBeKa. MeTobl u3ydeHus: antponoreHe3a. CXoAcTBa U pa3audus
YeJIOBEKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIOBEKA.

JIBxyume cuiibl (akTopbl) aHTpornorene3a. HaciencrBeHHas M3MEHYMBOCTh U
€CTECTBEHHBII 0TOOp. OOIIeCTBEHHBIN 00pa3 XWU3HHU, M3TOTOBJICHHE OPYIUU Tpy[a,
MBIIIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU SBOJIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YeraoBeK
yMenbii, YenoBek npsmMoxonsdmuid, YenoBek HeaHIepTaabCKui, UenoBeK pa3yMHBIN.
Haxonku rckomaemMbIX OCTATKOB, BPEMs CYILECTBOBAaHHS, 00JIACTh PacHpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

UYenosedeckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpONeouaHast (eBpasuiickasi),
HErpo-aBCTpaJIOWIHAs (PKBAaTOpHaAJIbHAS), MOHTOJOMJIHAS (a3MaTCKO-aMepUKaHCKas).
YepTbl NOPHUCHOCOOJIEHHOCTH TMPEACTABUTENEH UYEIOBEYECKUX pac K YCIOBUSAM
cyiuectBoBanus. EnquncTBO yenoBeyeckux pac. Kputuka pacusma.

Hemoncmpayuu:

Llopmpemui: ®©. Pean, JI. Ilactrep, A.. Onapun, C. Munnep, I'. FOpu, Y. [lapBuH.

Tabnuyvr u cxemvr: «Bo3nukHoBeHue CoJaHEUYHOM CHCTEMBI», «Pa3Butune
opraHuueckoro  mupa»,  «PacturenbHas — KieTtkay,  «KHBOTHas  KJIETKay»,
«IIpokapuotnueckast kieTka», «CoBpeMEHHasi CHCTeMa OpPraHUYecKOoro MHUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS YEJIOBEKA U YEJIOBEKOOOPa3HBIX 00€3bIHY,
«OCHOBHBIE M€CTa MaJECOHTOJIOTMYECKNX HAXOJ0K MPEIKOB COBPEMEHHOTO YETIOBEKAY,
«/lpeBHerimme sroan», «lpeBHue moan», «llepBble  COBPEMEHHBIE  JIHOIWY,
«YenoBeueckue pacobh».

Obopyoosanue.: mynsiku «lIporcxoxaenne denoBeka» (OIOCTHI aBCTPAIOMUTEKA,
MUTEKAHTPOTNa, HeaHAepTaliblla, KPOMAHBOHIIA), CJCTKU WM W300paKeHHUS] KaMEHHBIX
OpyaAuii  TEepBOOBITHOTO  4YeJoBeKa  (KaMHU-YOMIEphl,  pyOmia,  ckpedia),
ICOXPOHOJIOTHYECKAsT Talnuia, KOJUICKIUs «®POpMbl COXPAHHOCTH HCKOMAEMBbIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopnvie u npakmuueckue paoomoi:
[Tpaxktnueckas padora Ne 1. «M3yueHume HCKOMMAeMBIX OCTATKOB PACTCHUH U
YKUBOTHBIX B KOJUICKITUSX).
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DKCKypcust « IBOMIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WJIU KpaeBeIUCCKUM My3el).

Tema 3. Opranusmbl ¥ OKpY:KaLIas cpeaa

OKOJIOTHsI KAaK HayKa. 3aJayd M pas3leiibl DKOJOTMU. MeToabl 3KOJOTHMYECKHX
UCCIIENOBaHUM. DKOJIOTHYECKOE€ MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYyLIHas, MOYBEHHas,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue  ¢akropel. Knaccudukanuss — sxosnornyeckux — (pakTOpOB:
abuoTnueckne, OMOTHYECKHE U aHTPOIOTeHHbIE. JlelicTBUE IKOIOTUYECKUX (HaKTOpOB
Ha OpPTraHU3MBI.

AOGuoTtnueckue (aKTOpbl: CBET, TEMIIEPATypa, BIAXKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHu3MoB K AEUCTBUIO aOUOTHUECKUX (hakTopoB. buonoruueckue
PUTMBI.

buotnueckue ¢daxkTopel. Buibl OMOTHYECKMX B3aUMOJECUCTBUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. Ilapasutusm, koomepanusi, MyTyalu3M,
KOMMEHCAJIU3M  (KBAapTHPAHCTBO, HAaxJIEOHMYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHHe OMOTUYECKHX B3aUMOJEWCTBHM JUIsl CYLIECTBOBAaHUS OPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKHU NOMyJsiuun. OCHOBHBIE ITOKA3aTENN MO JISILUU:
YUCIJIEHHOCTD, IIOTHOCTh, POKIAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpanud. nHamuka
YUCJIEHHOCTH TOIYJISUNNA U €€ PEryIsiusl.

Hemoncmpauuu:

Ilopmpemeui: A. T'ym6o0nbar, K.®. Pynwe, 3. ['exkens.

Tabauyvr u cxemwvr: xapta «llpuponnsie 30HBI 3emmn», «Cpenbl oOUTaHUS
opranusmoBy»,  «®@ortonepuoausmy»,  «llomymamum»,  «3aKOHOMEPHOCTH  POCTa
YUCJIICHHOCTHU oMy suu HHQY30puu-Tyhenbkny, «Ilumiespie memm.

Jlabopamopuvie u npakmuyeckue padoomowi:

Jlabopatopuass pabora Ne 3. «Mopdonoruueckne OCOOCHHOCTH pPacTEHUH
13 Pa3HBIX MECT OOUTaAHHS.

JlabopatopHas padota Ne 4. « BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPCHKOB
KOJIeyCcay.

[Tpaktuueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJISIIMA Pa3HBIX BUIOB
pacTeHUu.

Tema 4. Coob1ecTBa U 3KOJIOTHYECKHE CHCTEMbI
CooOmectBo  opranu3sMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BUIOBa,
pOCTpaHCTBEHHAsA, Tpoduueckas (muieBas). Buapl-noMmunantel. CBsi3u B OMOIIEHO3E.
DKOJIOTHYECKHE CUCTEMBI (AKocucTeMBI). [loHsATHE 00 SKOCHCTEME M OUOTEOIICHO3E.
OyHKITMOHAIbHBIE KOMITIOHEHTBI SKOCUCTEMBI: TTPOIYIICHTHI, KOHCYMEHTBI, PEIYIIEHTHI.
KpyroBopoT BeliecTB v OTOK 3HEPTUH B 3kocucTeme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMsbl. [Iumessie nenu u cetu. OCHOBHBIE MMOKa3aTeal 3KOCUCTEMBI: Ouomacca,
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OPOAYKIHMS. OKOJOTMYECKHe MUPAMHIbI: TPOAYKIHMH, YHCIEHHOCTH, OHOMACCHI.
CBoOMCTBa 9KOCHUCTEM: YCTOMUNBOCTh, CAMOPETYJIIALNS, pa3BUTHE. CyKIIeCCHSI.

[IpuponHbie 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p U pPEK. DKOCHUCTEMa XBOMHOTO
WUTA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpPOTNIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI.
buonornueckoe u X0341iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasne kak (akTtop ycToiWumBocTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pa3Ho0Opasus Ha 3emIle.

Yuenne B.W. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6nocheps.
Kusoe BemectBo u ero @yHkuuu. OcobeHHocTH Ouochepbl Kak TIIOOATBHOU
IKOCUCTEMBI. /[nHaMHu4ueckoe paBHOBECHE M 0OpaTHas CBs3b B Orocdepe.

KpyroBopoTsI BemiecTB 1 6MOT€OXUMUYECKHE IIUKIIBI 2JIEMEHTOB (YTepoa, a30Ta).
3oHanbHOCTH OUochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B OMochepe 3emun. AHTPONOreHHbIE HU3MEHEHHsI B Ouocdepe.
['mo0anbHbIE 3KOJOTHYECKHE TPOOIIEMBI.

CocyiiecTBoBaHHE TPUPOJBI U yesioBeuecTBa. CoxpaHeHne OUopa3HooOpa3us Kak
OCHOBa ycToH4nBOCTH Omocdeprl. OCHOBA PalMOHATBFHOTO YNPAaBICHUS TMPUPOTHBIMU
pecypcaMu U UX MCTOIb30BaHue. JoCTiKeHs: OMOJIOTHU U OXpaHa MPUPOIbI.

Jemoncmpavyuu:

llopmpemuwi: A.Jlx. Tenciu, B.H. Cykaués, B.1. Bepnaackuid.

Tabauyvr u cxemwvi: «llumesbie nenw», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie coobmiecTBay, «llenu mutanus», « IKOJIOTHIECKast TUPaAMUIAY,
«buochepa u uenmoBek», «IKOCHUCTEMA HIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMA
XBOMHOIO Jecay, «broneno3 Bogoéma», «ArpoueHos», «lIpumepHbpie aHTPONIOTEHHBIE
BO3JCUCTBUS Ha NpupoAy», «BaxHeWline WCTOYHHMKHA 3arpsA3HECHHUS BO3AyXa W
IPYHTOBBIX BOA», «llouBa — BaxkHeimas coctaBistomas Ouochepo, «DaKTOPhI
nerpanganuu mouBy, «llapaukoBsiil 3¢ dexTy, «DakTophl PaIMOAKTUBHOTO 3arps3HEHUS
ounochepr», «O6mas cTpykrypa onocdepni», «Pacnpoctpanenue xxu3Hu B 6nocdepe»,
«O30HOBBIN 3kpaH Ouocheps», «Kpyrosopor yriaepoga B 6uochepe», «Kpyrosopor
a30Ta B MIPUPOJEN.

ObopynoBanue: Mojieab-anTuMKaIus « TunuaHbie OMOIIEHO3b), Tepbapuit
«PacturenbHBIe COOOIECTBAa», KOJUICKIMU «bHoleHo3», «BpeauTenn BaKHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», TepOapu W KOJJICKIIMM PACTEHUW W KUBOTHBIX,
MPUHAJJICKAIINE K Pa3HbIM JKOJIOTHYECKUM TrpymnmnaM oJHoro Bujaa, KpacHas kHura
Poccuiickoit @eaepannn, n300pakeHHs] OXPAHIEMBIX BUOB PACTEHUN 1 KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBbI
1O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Cormacao ®I'OC COO ycraHaBIMBaKOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
O0yYarolMMHUCST ~ MPOrpaMM  CpelHero  oomero o0pa3oBaHUA:  JIMYHOCTHBIM,
METanpeMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pE3yJabTaTOB OCBOEHUs mpeamera «buosorus»
BBIJICJICHBI CJIEAYIOIIME COCTaBIIOIIME: OCO3HAHHE OOYYarOIIMMHCS POCCUUCKOM
IPaXIAHCKOM HMJIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSTEILHOCTU U
CaMOOIIPEACIICHUIO, HAIMYUE MOTHUBAIMU K OOYYEHHIO OMOJIOTHH, LEIEHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKJIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAJULMA  pa3BUTUS OMOJOTMYECKOTO 3HAHMS, TOTOBHOCTh U
CIIOCOOHOCTh 00yYarOUIUXCsl PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH LEHHOCTHO-
CMBICIIOBBIMU yCTAaHOBKAMHU, MPUCYIIMMH CHUCTEME OHOJIOrMYecKoro oOpa3oBaHUs,
HaJIMYue SKOJIOTMYECKOr0 MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IU U CTPOUTH
YKU3HECHHBIE IIJIaHBI.

JIndyHOCTHBIE pe3ynbTaThl OCBOCHHS mpeaMera «buonorus» mocturarorcs B
CAMHCTBE y4YeOHOW W  BOCIMUTATENBHON  JEATEIBHOCTM B  COOTBETCTBUU C
TPAJAULIMOHHBIMA POCCUMCKUMHU COIMOKYJBTYPHBIMU, HCTOPUYECKUMU M JTyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMHM, TPUHSATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaAMH
MOBEJCHUS W  CIOCOOCTBYIOT TpOIECCaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS W
CaMOpAa3BUTHSA, PA3BUTUSI BHYTPEHHEW MO3UIHUMU JIMYHOCTH, NATPUOTHU3MA, YBAKECHUSA
K 3aKOHY M NPaBOIOPAJKY, YEJIOBEKY TPyJa MU CTapLIEeMy ITOKOJICHUIO, B3aMMHOIO
YBOKEHUS, OEPEKHOr0 OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUI0 U TPAJAULUSIM
MHOTOHAIIMOHANbHOro Hapoaa Poccuiickoii dDenepanuu, TPUPOAE M OKPYKAIOILICH
cpexne.

JIngyHOCTHBIE pPE3yibTaThl OCBOEHHUS Y4e€OHOro mpeamera «bUOJOTHS) HTOJKHBI
OTpaxaTh  TOTOBHOCTh ¥  CIOCOOHOCTh  OOydYarommxcsi  pPyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCXKICHUH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, PACHIMPEHHUE IKU3HEHHOTO OINBbITA U OIBITA
JESITEIbHOCTH B TMPOILIECCE PEAIM3AMU OCHOBHBIX HAMPABICHUN BOCHUTATEIHHON
JESITENbHOCTH, B TOM YHCJIE B YACTHU:

1) rpaxaaHCcKOro BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKON MMO3UIIMK OOy4Yaromerocss Kak akTHUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, yBa)KEHUE 3aKOHA
Y TIPaBOIOPAIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATENbHOCTH NPU CO3JAHUU YUEOHBIX
MPOEKTOB, PEIICHUN YUYEOHBIX U MO3HABATEIBHBIX 3a/a4, BHIIIOJIHEHUU OMOJIOTUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTBh ONPENENIATh COOCTBEHHYIO MO3HUIMIO [0 OTHOLICHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€,

YMEHUE YYHUTBIBATH B CBOUX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIOAEH C pPa3HbIMU YOEKIEHUSMH, KYJbTYPHBIMU LEHHOCTSMH H
COLIMAJIbHBIM ITOJI0KECHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIECHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPKAHMS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU JAEATEIBHOCTH;

2) MAaTPUOTHYECKOT0 BOCTUTAHMA:

c(hOPMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW MJIEHTUYHOCTH, MaTPUOTU3MA,
YBAJKEHMSI K CBOEMY HApOAy, YyBCTBa OTBETCTBEHHOCTH Iiepen; PoamHoM, ropaoctu
3a CBOM Kpal, CBOO PomnmHy, CBOW A3BIK W KyJbTypy, NPOLUIOE M HACTOSAIIEE
MHOI'OHAIMOHAJIBLHOI0 Hapoaa Poccuuy;

LIECHHOCTHOE OTHOUIEHWE K NIPUPOJHOMY HACICOUI0O U NaMATHUKAM IPHUPOJBI,
JNOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBJICHHE M PAa3BUTHE
OMOJIOrMH, TIOHUMaHUS 3HauY€HUs1 OMOJIOTUH B MO3HAHUM 3aKOHOB MPUPOJbI, B KU3HU
YeJIOBEKa U COBPEMEHHOIO 00IIIECTBA;

uaeliHas yOeXIEHHOCTb, TOTOBHOCTh K CiyXeHHio U 3amure OrteyecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) MTYXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMS
OCO3HaHUe JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, dTHYECKOTO IMOBEICHUS;
CITIOCOOHOCTh  OIIGHMBATh CHUTYyallMi0 W MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJa B TIOCTPOCHHE YCTOWYUBOTO  OyAyIIEro;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSITHS IEHHOCTEW CEMEHWHOM >KU3HH B COOTBETCTBHHU C TPAIUIUASIMU

HapoaoB Poccuu;

4) 3CTeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAs JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

IIOHUMAHUE DMOILMOHAIBHOTO BO3JCHMCTBUS JKUBOU MPUPOABI U €€ ILEHHOCTH,

TOTOBHOCTb K CAMOBBIPAYKEHHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE MTPOSABIIATH
KayeCTBAa TBOPUYECKOMW JINYHOCTH;
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5) ¢pu3nyeckoro BoCMUTAHHAA, (OPMHPOBAHUS  KYJIbTYPbl 3I0POBbS U
IMOIUOHAJIBLHOTO JIATONOTYYHS:

MOHMMAaHUE U pealin3allys 3JI0POBOTO U OE30MMacHOr0 00pasza >KU3HU (3J0pOBOE
MUTaHWE, COOJIIOICHNE TUTHCHWYECKUX MPAaBHJI M HOPM, COATaHCHPOBAHHBIN PEXUM
3aHITHHN M OTIIbIXA, peryJsipHas (pU3nvecKas akTHBHOCTH), O€pEKHOT0, OTBETCTBEHHOTO
U KOMIIETCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY H TICHXHYECKOMY
3JI0POBBIO;

MOHUMaHWE EHHOCTH MPaBWJI MHIUBUIYaIHLHOTO W KOJUICKTHBHOTO 0€30MacHOTo
MIOBEJICHUS B CUTYAITUX, YTPOXKAIOIINX 37I0POBBIO U JKU3HH JIFOJICH;

OCO3HaHWE TIOCJCACTBUNA W HEMPHUATHS BpPEIHBIX TPUBBIYCK (yIOTPEOICHHS
aJIKOTOJIs, HAPKOTUKOB, KypeHUs);

6) TPpya10BOr0 BOCIIUTAHMA:

TOTOBHOCTH K TPYAY, OCO3HaHHE [IEHHOCTU MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOM JESTEIbHOCTH TEXHOJIOTMYECKOM M  COIMaJIbHOM
HAIpaBJIEHHOCTH, CIOCOOHOCTh WHULMUPOBATH, IJIAHUPOBATh U CaAMOCTOSTEIBHO
BBITIOJHATH TaKYIO ESTEIbHOCTB;

UHTEpEC K pa3nuyHbiM cdepaMm mpodhecCHOHATBbHON JesTeNbHOCTH, yMEHHE
COBEpLIaTh OCO3HAHHBINA BBHIOOP OyAylIel mpodeccuu U peaanu30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEH JKU3HU;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS

AKOJIOTUYECKHU 11eJIeCO00pa3HOE OTHOIIEHHE K MPUPOJE KAaK HCTOUYHHMKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIIEHHE  YPOBHA  DKOJOTMYECKOH  KYJbTYpbl: NPHOOpPETEHHE  ONbITa
MJIAHUPOBAHUS TTOCTYNKOB M OLUEHKH MX BO3MOYKHBIX MOCHEACTBUHM ISl OKPY>KAIOIIEH
Cpensbl;

OCO3HaHWE TJIOOAIBHOIO XapakTepa »SKOJOTMYECKHX TMpoOdJieM M MyTed HX
pelIeHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUH OMOJIOTMM 3HAHUS U
YMEHUS TIPU PEUICHUU TPOOJIEM, CBI3aHHBIX C PAllMOHAIBHBIM MPUPOIOTIOIH30BAHHEM
(cobnrofeHue TpaBU TIOBEACHUS B MPUPOJE, HAMPABICHHBIX HA COXPaHCHHE
paBHOBECHSI B DKOCHCTEMAaX, OXpaHy BUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEINPUATUE ICUCTBUM, MPUHOCAIIMX BpPEJ OKPYXKAIOLIEH NPUPOAHOU
cpele, YMEHHE MpPOrHO3MPOBaTh HEONArONMPHUITHBIE HKOJIOTMYECKHUE IOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U PEAOTBPALIATH UX;

HaJlMYue Pa3BUTOTO SKOJOTMYECKOTO0 MBIIUIEHUS, 3KOJIOTHYECKON KYJIBTYpHI,
OMbITA JIESITEIBHOCTU HKOJOTHUYECKON HAINpPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
UMHU B TIO3HABATEJIbHON, KOMMYHUKATUBHOW M COLMAIBHON NPAKTUKE, TOTOBHOCTHU
K YYaCTHIO B IPAKTUYECKOM JESITEIIBHOCTH IKOJIOTMYECKON HAPABIEHHOCTH;
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8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON NPAKTUKH, OCHOBAHHOIO Ha JUAjlore KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEpULICHCTBOBAHNE SA3BIKOBOM M UWTATENbCKOW KYJbTYpbl KakK CpeICTBa
B3aMMOZEHCTBUS MEXKY JIFOJIbMU U IO3HAHUS MUPA;

IOHUMaHMe creur(pUKN OMOIOTUH KaKk HayKH, OCO3HaHU €€ posiu B (pOpMHUPOBAHUU
PAaMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUM II€JIOCTHOTO MpPEACTABICHUS 00
OKpY’KaloIlleM MHpE KaK O €JUHCTBE IPHUPOJIbI, YEJOBEKAa MU OOIIECTBA, B IO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHUH MpPOOJIEM COXpPaHEHUs MPUPOIHOTO
paBHOBECHS;

yOex1EHHOCTh B 3HAYUMOCTU OWOJIOTMUHM JJIi COBPEMEHHOW IMBWIM3ALMU:
oOecrieyeHuss HOBOIO YPOBHS pa3BUTUS MEIMIMHBI, CO3JIaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pEIIaTh PECypCcHbIE MPOOJIEMbl Pa3BUTHUS YEIOBEUYECTBA,
noMucKa NyTeHd BBIXOJA W3 TJI00ANbHBIX JKOJOTUYECKUX NpoOsieM U obecrneueHus
nepexoga K yCTOMYHMBOMY pPa3BUTHIO, PALlMOHAIILHOMY HCIHOJb30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTaHIAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B MOJIyYEHUH OMOJOTMYECKHX 3HAHUM B LEJSIX MOBBIIIECHUS
o0miel KyJnbTypbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIMOHAIBHOW TPaMOTHOCTH oOydaromuxcs, (OpMUPYEeMOH TMpU H3YyUYEHHUH
Onooruy;

NOHMMAHHE CYIIIHOCTH METOJIOB IIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH KCIOJIB30BaTh MOJIy4aeMble 3HAHUS JIJIsl aHAIM3a U OOBSICHEHUS SIBIICHUUN
OKPYXAIoIlEr0 MHpa W MPOUCXOASIIMX B HEM HW3MEHEHUW, yMEHHUEe JenaTh
O00OOCHOBaHHBIE 3aKJIFOUEHUS HAa OCHOBE HAy4YHBIX (DAKTOB M HMMEIOIIMXCS JTAHHBIX
C LIEJIbIO MOJTYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO MCIOIb30BATh OMOJIOTMUECKUE 3HAHUS 1JIs PEILECHUs
npo6JieM B peasIbHBIX JKU3HEHHBIX CUTYALIUAX;

OCO3HaHWE IEHHOCTH HAay4YHOW JESITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISIThH
IIPOEKTHYIO U HCCIIENOBATENBCKYIO AEATENBHOCTh HHANBUIyaIbHO U B TPYIIIIE;

TOTOBHOCThH M CITIOCOOHOCTh K HETPEPHIBHOMY O00Pa30BaHUIO U CaMOOOpPa30BaHUIO,
K aKTUBHOMY IMOJIYYEHHUIO HOBBIX 3HAHUI MO OUOJIOTUU B COOTBETCTBUHM C )KM3HEHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbie pe3yJabTaThl OCBOCHHS yueOHOTo Tmipeameta «buosorusy»
BKJIIOYAIOT:  3Ha4YMMble Uil  (OpPMUpPOBAHMS  MHPOBO33PEHUS  OOyYarOIIMXCS
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE TOHSATHS, OTPAXKAIOIINE
[[EJTIOCTHOCTh HAYYHOM KapTHUHBI MUpPa U CHIEHU(PUKY METOAOB MO3HAHUS, UCIIOJIH3YEMbIX
B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHUs, SIBIICHUE, MPOLECC, CUCTEMA, HAYyUHbIH
(dbaKT, IPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICOBAHUE,
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HaOJI0IeHNE, U3MEPEHNUE, SKCTIEPUMEHT U IPYTUX ), YHUBEPCAIbHbBIE YUeOHbIE NeHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHKAaTUBHBIE, PETYJSITUBHBIC), o0ecIeynBaroIue
dbopmupoBanre (GYHKIIMOHATBHOM TPAaMOTHOCTH ¥ COIMAIBHOW  KOMIICTEHITUN
oOy4Jaronuxcs, CIIOCOOHOCTH oOyyJaronmxcs HCIIOJIb30BaTh OCBOCHHbBIE

MEKIMCIUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAJIbHbIC Y4EOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIIBHOM MPAKTHUKE.

Ilo3HaBare/ibHbIE YHHBEpPCAJbHbIC Y4eOHbIe IeilCTBUA
Bba3oBble Jornueckue aeicTBUA:

CaMOCTOSTENbHO (DOPMYJIMPOBATh U aKTYaTU3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIH3a,
CUHTE3a, CpaBHEHMUSI, KilaccupUKaIuu, 0000IIeHNS ), paCKPBHIBATh CMBICT OMOIOTHUYECKUX
NOHATUHN (BBIACHATh UX XapaKTEpHbIE TNMPU3HAKW, YCTAHABIMBATH CBSA3U C JIPYyTUMU
MOHATHUSIMU );

ONPENENATh LENH AEATEIbHOCTH, 3a1aBasi HapaMeTPbl U KPUTEPHUH UX JTOCTHKEHUS,
COOTHOCHTB PE3YJIbTAThI IESATEIBHOCTH C IOCTABIECHHBIMHU LIEJISIMHU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHS I 00BACHEHUS (PAKTOB U SIBICHUMN KUBON
PUPO/IBI;

CTPOUTbH JIOTUYECKUE PACcCykIeHUsl (MHAYKTUBHBIE, I€TyKTUBHBIE, [0 aHAJIOTUN),
BBISIBJIAITh 3aKOHOMEPHOCTH M TIPOTUBOPEYMST B PacCMAaTPUBAEMBIX  SIBJICHUSX,
(GbOopMyIHUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATh CXEMHO-MOJIEIIbHBIE CPENCTBA ISl TPEICTABICHUS CYIIECTBEHHBIX
CBS3€H M OTHOLUEHUHN B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUUI
Pa3HOTO POJIa, BBISIBJICHHBIX B PA3IUYHBIX MHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUS MNpoOJeMbl € YYE€TOM aHalM3a HMEIOIIUXCS
MaTepUAJIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIESATEIBHOCTh, OLEHHUBATh COOTBETCTBUE PE3YIbTATOB
L[EJISIM, OLICHUBATh PUCKU NOCIIEACTBUN NEATEIBHOCTH;

KOOPJIMHUPOBATh U BBHIMOJIHATH PabOTy B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBILUICHUE IPU PELICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble uccieaoBaTejbCKHe J1eCTBUA:

BJIQJICTh HaBbIKAMU YYEOHO-MCCIENOBATENLCKOW M TPOEKTHOW JesATEIHHOCTH,
HaBBIKAMU pa3pelieHus: MpoosieM, CIIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIIbHOMY
IIOMCKY METOAOB PEUICHHS] NPAKTUYECKUX 33Jay, NPUMEHEHUIO PA3JIUYHBIX METOJO0B
MMO3HAHUS,

HCMOJI30BaTh Pa3JIMYHbIE BUABI IESTEIBHOCTH IO MTOIYYEHUIO HOBOTO 3HAHUSI, €TI0
WHTEpIIpeTaluu, MPeoOpa3oBaHUIO U IPUMEHEHUIO B YUEOHBIX CUTYalLIUsIX, B TOM YHUCJIIE
P CO3/IaHUH YUEOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHUpOBaTH HAyYHBIA THUI MBIIUICHUS, BIAJACTh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUYEBBIMHU MOHATUSIMU U METOJAMH;
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CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIILHOMN IESITEIIbHOCTH
Y )KU3HCHHBIX CUTYaIIUAX;

BBISIBIIATH TIPUYNHHO-CJIC/ICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1ayy, BHIIBUTAThH
TUTIOTE3y €€ PeIIeHNs, HAXOIUTh apTyMEHTHI JIJIS JJOKA3aTeIhCTBA CBOMX YTBEP KICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUN PEIICHIUS;

aHAIM3UPOBATH TIOJYUYCHHBIC B XOJIE PEIICHUS 33Ja4d PE3yJIbTaThl, KPUTHICCKH
OIICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIGHKY HOBBIM CHTYyaIlUsiM, OIIGHUBAaTh MPHUOOPETEHHBIA  OIIBIT;

OCYIIECTBIISTH LIeJICHAPABICHHBIN MOUCK MEPEHOCa CPEACTB U CIOCOOOB IEUCTBUS
B IpOo(heCCHOHATLHYIO CPEY;

yMETh TEPEHOCUTh 3HAHUS B TIO3HABATEIBHYID M MPAKTUYECKYIO 00JacTu
KU3HEICITCIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEAMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIE UJICH, MPE/jIaraTb OpUrHHAIBHBIC TTOIXO/IbI U PEIICHHUS, CTABUTD
POOJIEMBI U 3a/1a4H, JOITYCKAIOIIHNE ATbTEPHATUBHEIC PEITCHUS.

Pabora ¢ undpopmanumeii:

OPUEHTHUPOBATLCS B PA3NUYHBIX HCTOYHHKAX HH(OpManuu (TeKcTe yueOHOTo
OCOOUS, HAYYHO-TIOYJISIPHOM JINTepaType, OMOJOTHIECKUX CIIOBAPSIX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHaIU3UpOBaATh HHGOPMAIIUIO
Pa3TUYHBIX BUAOB U (DOPM MPECTABICHUS, KPUTHICCKU OIICHUBATH €€ TOCTOBEPHOCTh U
HEMPOTUBOPEYHBOCTH;

(dbopMyIMpOBaTH 3aMPOCHl U MPUMEHSTH PA3JIMYHbIE METO/IbI IIPU TTOMCKE U 0TOOpE
Oounonornyeckor nHGoOpMaIi, HEOOXOUMOM JIJIsl BHITIOJIHEHUS YUEOHBIX 3a7a4;

nmpuoOpeTaTh  OMBIT  HWCIOJIB30BaHUSA  WH(DOPMAIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJBTYPY AKTHBHOTO HCIOJB30BaHUS pPA3THIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BHIOMPATh ONTUMAIbHYIO (DOpMY MpeicTaBIeHUsT OMOIOTHIECKOM
uHdopmaruu (cxembl, rpaduKku, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAYYHBIN A3BIK B KAYECTBE CPEJNICTBA MPHU pabOTe ¢ OMOIOTUYECKOM
uHdopMaIuen: TPUMEHSITh XUMHYECKUE, (PU3UYecKre M MaTeMaTHYeCKHe 3HAKU U
CUMBOJIBI, (OpMYJIbI, aOOpeBUaTYpy, HOMEHKIIATYPY, UCII0JI30BaTh U MTPE0OPa30BLIBATH
3HAKOBO-CHMBOJIMYECKHUE CPEACTBA HATJISTHOCTH,

BJIaJICTh HAaBBIKAMH PACIIO3HABAHUS W 3aIUThl MHPOpMANUU, WHPOPMAITMOHHOM
0€30M1acCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIC YHHBeEpCaJibHbIe y4eOHbIe 1eiiCTBUA
Oo0wmenne:

OCYIIECTBIISITh KOMMYHHKAIlUM BO BCEX cdepax KHU3HU, aKTUBHO Y4acCTBOBATh
B JHMAJIOT€ WM JUCKYCCHH TIO CYyIIECTBY OOCYyXKJaeMol TeMbl (yMEHHE 3a/JaBaTb
BOIIPOCHI, BBICKA3bIBaTh CY>KJICHUSI OTHOCHUTEIIBHO BBITIOJHEHUS MPEIIaracMou 3a1auu,
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YUYHTHIBATh MHTEPECH U COTJIACOBAHHOCTH MO3UIIMHN JAPYTUX YYACTHUKOB JUATIOTA WA
JIMCKYCCHUH);

pacrmo3HaBaTh HEBepOaJbHBIC CpEACTBA  OOINEHHWS, TIOHMMAaTh 3HAa4YCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HMKHOBEHHS KOH(DIMKTHBIX CHUTYyalluid, yMETh
CMSATYaTh KOH(JIUKTHI M BECTH IIEPETOBOPHI,

BIIAZICTh PA3IUYHBIMH CIIOCOOAMH OOIICHHWS W B3aUMOJCHCTBHUSA, IMOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh yYBAXUTEIHHOE OTHOIICHHE K COOCCETHUKY U
B KOppEeKTHOU popme PopMyITupOBaTH CBOM BO3PAKCHUS;

Pa3BEPHYTO M JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHUS C MCIIOJIb30BaHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAs 1€ATEIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U MHAUBUAYaILHON pabOThHI
MIPU PEIICHUU OMOJIOTUYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCThH TPUMEHEHUS
rpyNnoBbIX (HOPM B3aUMOJICUCTBUS MPU PEIICHUN YueOHOM 3aauu;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI C YUETOM OOIIMX HHTEPECOB
Y BO3MOXXHOCTEMN KaXKJIOT0 YJI€HAa KOJUIEKTHUBA;

MIPUHUMATH 1I€JTd COBMECTHOM JIEATEIbHOCTH, OPraHU30BBIBATh U KOOPIUHUPOBATH
JEHUCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH ILJIaH ICVCTBUM, pACIPEIEIATH POJIM C YUETOM
MHEHHUI yYaCTHUKOB, 00CYXIaTh Pe3yIbTaThl COBMECTHON PabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO yYaCTHMKAa KOMAaHJIbI B OOIIMii
pe3yJbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLIEHWBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISATh MO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3IMYHBIX CUTYAIlUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcajibHble Y4eOHbIe IeilCTBUA
Camoopranusamnus:

HCIIOJB30BaTh OMOJIOTUYECKUE 3HAHUS [JISl BBISIBJICHUS TPOOJEM M UX PElICHUS
B KU3HECHHBIX U YUYCOHBIX CUTYaIIUSX;

BBIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 11EJIEBbIE U CMBICIIOBBIE YCTAHOBKH B
CBOUX JICUCTBUSIX U MOCTYIKaX MO OTHOILICHHIO K dKUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U
3I0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITENIbHO  OCYILIECTBIISTh IO3HABATEIBHYIO JI€ATEIIbHOCTb, BBISBISTH
npoOJsieMbl, CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 3aJa4d B 0O0pa30BaTEJILHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIAH PEMICHUS] MPOOJIEMBbI C YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BOZMOXKHOCTEH U MPENOYTEHUIA;

JIABaTh OLICHKY HOBBIM CHUTYAIIHSIM;

pacIIMpATh PAMKH YU4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHIM;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
32 PEILICHHUE;
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OLICHMBATbh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U TMPOSBICHUIO HIMPOKON 3PYIUIMN B Pa3HbBIX
00JacTsAX 3HAHWM, IMOCTOSIHHO TMOBBIIMIATH CBOM OOpa3oBaTEIbHBIM W KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJITATOB LENISIM;

BJA/IeTh HaBbIKAMM I103HABATEIbHOM pe(dieKcHH KakK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3yNbTATOB U OCHOBAHUM, UCIOJIb30BAThH
npu€mbl peJIEeKCUU IS OLIEHKH CUTYyalluH, BEIOOpAa BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX [IPY AaHAJIU3E PE3YJIbTaTOB AEATEIbHOCTH.

IIpunsitue cedst M APyrux:
MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX [IPU aHAIU3E PE3YIbTATOB IESITEIbHOCTH;
MIPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMU APYTOTO YEJIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpenmetHbie pe3ynbrarhl ocBoeHus mporpaMMbl COO no 6uonoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT crienuuyeckue sl yyeOHoro mnpeaMera «buosorusy» HayyHbIe
3HAHMS, YMEHUS U CHOCOOBbl JEWCTBUII 1O OCBOEHUIO, MHTEpIpETaluud U
npeoOpa3oBaHUI0 3HAHWM, BUIBI JIEATEILHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHCHUIO 3HAHUM B PA3IUYHBIX YUYEOHBIX CHUTYalUsX, a TaKXKe€ B PEATbHBIX
KU3HCHHBIX CHUTYallMsAX, CBS3aHHBIX ¢ Owuonorueir. B mporpamme mnpeaMeTHbie
pe3ybTaThl MPEACTABIICHBI TIO TOJIaM 00YUYEHUSI.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» B 10 kiacce
JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAy4YHOTO 3HAHMS
€CTECTBCHHBIX HayK, B ()OpPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa ¥ HAyYHOTO MHUPOBO33PEHHUSA, O BKIIAJE POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
OMONIOTOB B pa3BUTHE OHOJOTHUU, (PYHKIIMOHAIBHOW TPAMOTHOCTHM 4YENOBEKA IS
pElICHUs KU3HEHHBIX 3a7a4;

YMEHHUE PACKpBIBATh COJEP)KAHHE OMOJIOTUYECKUX TEPMUHOB M TOHSTHMN: JKU3HB,
KJIETKa, OpraHu3M, MeTa00au3M (0OMEH BEIIECTB M MPEBPAILCHUE SHEPTHH ), TOMEOCTa3
(camoperyssnusl), YpOBHEBash OpraHM3alusl >KUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE
(penpoayKiusi), HACJIEeACTBEHHOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE U3Jlaratb  OMOJOTHYECKHEe Teopud  (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IEHTpajIbHasi JOorMa MOJIEKYJsipHON Ouosiorun), 3axousl (I'. Mennens,
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T. Moprana, H.W. BaBunosa) u y4enust (0 LEHTpax MHOT000pa3usi U MPOUCXOXKIACHUS
KyJbTypHbIX pactenuit H.W. BaBunoBa), onpenensiTb IpaHHIlbl UX HPUMEHUMOCTH K
YKUBBIM CHCTEMaM;

yMEHUE BJIAJCTh METOJIaMH HAYYHOTO MO3HAaHWA B OHWOJOTHMHU: HAOJIOJEHUE U
OMHMCAHWE UBBIX CHCTEM, TIPOIECCOB W SBJICHUW, OpraHW3allisi W TPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBI)KCHHE TUIIOTE3bI, BBISIBICHWE 3aBUCHMOCTH
MEXIY HCCIEIyEeMbIMH BEIIMYMHAMH, OOBSICHEHHUE TIIOJYYEHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHSATHUH, TEOpPUUW W 3aKOHOB, YMEHHE JeJaTh BBIBOMIBI
Ha OCHOBAaHHH TOJTYYEHHBIX PE3yIhTATOB;

YMEHHE BBIICTATh CYIISCTBCHHBIE TNPU3HAKA BUPYCOB, KJIETOK IMPOKAPHUOT U
DYKapHUOT, OJHOKJIECTOUYHBIX M MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMEHa BEIIECTB M MPEBPAIICHHUs SHEPTUH B KJIETKE, (POTOCHHTE3a, TUIACTHYECKOTO U
DHEPreTUYECKOr0 OOMEHa, XEMOCHHTE3a, MHUTO03a, MeEH03a, OIUIOJAOTBOPEHHUS,
Pa3MHOXEHUS, HHANBUYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YyMEHHE TPUMCHSATHh TOJYYCHHBIC 3HAHUA I OOBSICHEHUS OWOJIOTHYCCKUX
MIPOIIECCOB | SBIICHUM, JIJISl IPUHSATHS MPAKTUICCKUX PEIICHUHA B MIOBCETHEBHON JKU3HU
C 1IeNTbI0 00ecneueHust 0€30IacCHOCTH CBOETO 3/I0OPOBBS U 37A0POBbS OKPYKAIOIINX JTIO/ICH,
COOJIIOZIEHNST HOPM TPaMOTHOTO TIOBEJEHUS B OKPY’)KAIOIICH NPHUPOJHON cCpene,
MOHMMaHUE HEOOXOMUMOCTH HCIOJIB30BAHUS JOCTIKCHUHU COBPEMEHHOW OHMOJIOTHH U
OMOTEXHOJIOTHH JIJIS1 PAIIHOHATILHOTO TPHUPO/IOTIOIB30BAHUS;

YMEHHUE peIaTh 3JIEMECHTAPHBIC TEHETUYECKHE 3a7a4ll Ha MOHO- M JIUTHOPUIHOE
CKpElIMBaHue, CIICTUICHHOE HAacle0BaHue, COCTaBIIATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs TSl PECKa3aHus HACICIOBaHMSI TIPU3HAKOB Y OPTaHU3MOB;

yMEHUE BBINOIHATh JA0OPATOPHBIE U MIPAKTUYECKUE pabOThI, COOIIOAATH MTpaBuia
npu paboTte ¢ yueOHBIM U J1a00PaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTUYECKH  OICHHBAaTh U  HHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOUYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3THUHBIX
HMCTOYHUKOB (CpeCTBa MAaccOBOW HH(OpMAIUK, HAYYHO-TIOMYJISPHBIE MaTepUaIb),
OTUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEIOBaHWA B  OHWOJOTUH, MEIUIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIIeHHUs, 0000mas
OMoJOTHYECKYI0 MH(POPMAIINI0 M3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO HCIOJIL30BaTh
MOHSATUIHBINA ammapaT OMOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO TipeameTa «buonorus» B 11 kiacce
JTOJDKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOU KapTHHBI
MHpa ¥ HAyYHOTO MHUPOBO33PEHHUSA, O BKIIAJE POCCUMCKUX M 3apyOeKHBIX YUEHBIX-
OWONOTOB B pa3BUTHE OHOJOTHUU, (PYHKIIMOHAIBHOW TPAMOTHOCTH YENOBEKA IS
pEIIeHHs )KU3HEHHBIX 3a]1a4;
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YMEHUE PaCKphIBaTh COJEp)KaHWE OWOJIOTHYECKUX TEPMHUHOB W TIOHSTHH: BUI,
NOMyJIsilKsg, TeHOGOHA, SBOJIOLUHMS, JBIXKyUIME CUIbl ((aKTOpbl) 3BOJIOLMH,
MPUCIIOCOOJIEHHOCTh OPTaHU3MOB, BHA000pa3oBaHHe, HKOJOTHMYECKHUe (HaKTOpPHI,
HKOCHCTEMA, MPOJYLIEHTHI, KOHCYMEHTBI, PEIYLEHTHI, MU MUTAHUS, SKOJIOTHYecKas
nMpaMujia, OuoreoreHos, onocdepa;

yMEHHE H3jaraTh OHOJOrHYeckue Teopuu (dBomonuoHHas Teopus Y. [lapsuna,
CUHTETHUYECKasi TEOpUs DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJABIIIEBOTO
cxonctBa K.M. bopa, depenoBaHus TiIaBHBIX HANpPaBICHUW MW IIyTE€H JBOJIIOLHAH
A.H. CeseproBa, yuerus o 6uocdepe B.M. BepHanackoro), onpenaensiTh TPaHUIBI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHME BIAJETh METOJIaMH HAy4YHOTO MO3HAHUS B OMOJIOTHU: HAOJIIOJACHUE U
OMKMCAHWE KUBBIX CHUCTEM, MPOIECCOB M SBJICHUN, OpraHu3alus W MPOBEICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIIBIJKEHHE TUIIOTE3bl, BBISIBIICHUE 3aBUCHMOCTH
MEXIy HCCIEIyeMbIMH BEIMYMHAMH, OOBSCHEHHUE TONYyUYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TECOPUHA W 3aKOHOB, YMEHHE JIeJaTh BBIBOJIbBI
Ha OCHOBAHHH TMOJYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, MOMYJSALUUN, HPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHMOI€OLEHO30B MU
IKOCHCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOW M3MEHUYUBOCTH, €CTECTBEHHOTO
oTOopa, BUA000pa30oBaHus, IPUCIIOCOOIEHHOCTH OPTaHU3MOB, IEUCTBUS YKOJIOTUYECKUX
¢dakTOpoB Ha OpraHU3MBI, MEPEHOCAa BEIIECTB M IOTOKAa JHEPTUU B JKOCHUCTEMAX,
AHTPOTIOTCHHBIX N3MEHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOreoXMMHUUYECKHUX IIUKIIOB B Onocdepe;

yMEHHE TPUMCHATHh TIONYYCHHBIC 3HAHUS JJI1 OOBSICHCHHS OHOJIOTHMYECCKUX
MPOIIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUIA B MOBCETHEBHON KU3HU
C LeNTbI0 o0ecnedeHust 0€30MacHOCTH CBOETO 370POBbS U 3/I0POBbSI OKPY>KAIOIIUX JIFOJIEH,
COONIIOICHHUS HOPM TPAMOTHOTO TIOBEJEHHUS B OKPYXKAIOIIEH NPUPOIHON Cpene,
MOHMMAaHUE HEOOXOAMMOCTH MCTIOIB30BAHMS JOCTHKEHUN COBPEMEHHON OMOJIOTUN IS
paIroHaIBHOTO IPUPOIOTIOTIH30BAHUS;

yMEHUE pelniaTh dSJIEMEHTapHbIe OHOJOTUYECKHE 3aJlayd, COCTAaBISTH CXEMBbI
NepeHoca BEIlIeCTB U SHEPTUU B dIKOCHUCTEMaX (LIEMH MUTAHUS);

YMEHHE BBITOHSTH JJA0OpATOPHBIC M TIPAKTHUECKHUE paObOThI, COOMIOAATh IPaBHiIa
pu paboTe ¢ y4eOHBIM U J1a00pPaTOPHBIM 000PYAOBAHHUEM;

yMEHUE  KPUTHYECKH OICHMBAaTh W  HMHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTHYECKOTO COJIepKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS U3 Pa3IUYHBIX
HMCTOYHUKOB (CpeICTBa MacCcOBOW HH(OpMAIUU, HAYYHO-TIOMYJISIPHBIE MaTepUaIIb),
paccMaTpuBaTh III00ATBHBIE YKOJIOTUYECKUE MTPOOIEMBbI COBPEMEHHOCTH, OPMHUPOBATH
110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001as
Ononornyeckyro MHPOPMAIMIO W3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
HNOHSTUWHBIN anmapar OuoJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Haumenosanue
No KommuectBo OCHOBHEIE BUBI JIEITEIILHOCTH
pa3zeiioB U TEM [IporpammHoOe conepxanue
/1 4acoB 00yJaroImMXCcs

y4eOHOT0 npemMeTa

Tema 1. buoJiorusi kKak Hayka

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBsi3u OUOIOTHU PackpeiBaTh conep:kaHue TEPMUHOB U
HAyK C OOIIECTBEHHBIMU, TEXHUYECKUMU U MOHSATUI: HAYYHOE MUPOBO33pEHUE,
IPYTUMU €CTECTBEHHBIMU HayKaMHu, Hay4Has KapTuHa Myupa, Hay4Hbld METOL,
bunocodueii, peuruei, STHKOM, I'UIOTE3a, TCOPHA, METOAbI
SCTETHKOM U paBoM. Pons Guonoruu ?{CCH@I{OBE‘HH’[' c
B (JOPMUPOBAHUU COBPEMEHHOMN HAy4YHOI apaKiCpu3oBath OHONOTHIO KaK HayKy,
€€ MECTO U POJIb CPEAU APYTUX
KapTUHBI MUpa. CucTeMa OUOJIOTUYECKUX
€CTECTBEHHBIX HayK. [lepeuncnsiTeh
HayK.
Y pazielibl OMOJIOTMU B COOTBETCTBUE
,IZIYeM()Hcmp atgm. M C OOBEKTaMH H3Yy4YEHUS.
opmpemei: 1. lapun, I'. Mennens, Ha3zbpiBaTh BakHEHIINE OTpACIU
H. K. Konbnos, Jix. Yorcon n @. Kpuk. | 6y noryveckux snanmii u 3a/1a4H,
Tabauywvl u cxemvt: «MeTOIBI TTO3HAHUS crosue mepes 6uonorueit XX| B.
KUBOU MIPUPOJIBI»
1.2 | MeToapI MO3HAHUS 1 MeToabl T03HAHUS KUBOW PUPOIbI PackpriBaTh coniep:kaHre TEPMUHOB U

YKUBOU IPUPOIBI

(HabJsroieHre, SKCTICPUMEHT, ONTMCAHMUE,
HU3MEpeHue, Ki1acCupuKaImsi,
MOJICJTMPOBAHUE, CTATHCTHYCCKAs
00paboTKa JTaHHBIX).

JHemoncmpayuu:

MOHATUI: HAYYHBIA METOJI, METOBI
HCCIICIOBAHUS.

XapakTepu30BaTb OCHOBHBIE METObI
MTO3HAHMS )KUBOW MPUPOIbI: HAOIOICHHE,
AKCIIEPUMEHT, ONKUCAHUE, U3MEPEHNUE,
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Tabauywl u cxemvt: «MeTOABITO3HAHUS
YKUBOU MPUPOIBD.

Jlabopamopnvie u npakmuyeckue
pabomol:

[Tpaktuueckas padora Ne 1.
«/cronb30BaHUE PA3NUYHBIX METO/IOB
MIPU U3YUYECHUH OMOJIOTMYECKUX
00BEKTOB»

KJIacCU(UKaLUsi, MOJCIUPOBAHHE,
cTaThCcTUYecKasi 00padoTKa JaHHBIX

HToro uacoB o teme

2

Tema 2. dKuBble cucreMbl U

X OpraHu3anus

2.1

buonornueckue
CUCTEMBI, IPOLIECCHI
Y UX U3yYEHUE

1

XKuBble cuctemMbl (OMOCHCTEMBI) KakK
MpeaMeT U3yUeHHs] OMOJIOTHH.
OTnuuue )XKUBBIX CUCTEM

OT HEOPTraHUYECKON MPUPOIBL.
CBoiicTBa OMOCUCTEM U UX
pazHoobOpasue.

YpoBHU OpraHu3aliud OMOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUIHO-
KJICTOYHBIN, OPTaHU3MEHHBIM,
MOMYJISIIIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMO-T€OIEHOTHYECKHHN),
Oounoc@epHbI.

Hayxku, nzyqaromue 6mocucTeMbl
Ha pa3HbIX YPOBHSIX OpTraHU3aIlUH.
JHemoncmpayuu:

Tabauysr u cxemovl: «OCHOBHbBIE
MPU3HAKH JKU3HUY, «Y POBHU

PackpbiBaTh coJiep>KaHUE TEPMUHOB U
TIOHSATHM: CHCTEMa, OMOJIOTHYCCKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
0oOMEH BEIIECTB, pa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTb, Pa3ApaKUMOCTh,
JYHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy KU3HU (OMOCUCTEM).
XapaxkTepu3oBaTh MPUHITUTIBI
OpraHu3alii OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSAI0YEHHOCTb,
CaMOpPETYJISILUS, UEPAPXUYHOCTD.
IlepeuncnsaTh yHUBEPCAIBbHBIE CBOMCTBA
’KUBOT0: €IMHCTBO XUMHYECKOTO
COCTaBa, pa3IpaKUMOCTh, JBUKECHHUE,
rOMEe0CTa3, pOCT U Pa3BUTHE,
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OpraHM3alK KUBOUIPUPOIBD».
Mopens monexynst JITHK

HACJICJICTBEHHOCTh, U3MEHUUBOCTb,
ABOJIIONMS (MIPUCTIOCOOICHUE

K U3MEHSIOIUMCS YCIIOBHSIM).
[TpuBOIUTE IPUMEPBI OMOCHUCTEM
pa3HOTO YPOBHS OpraHU3aIlud U
CpaBHUBATDH MPOSIBICHUS CBOICTB
KUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE TIPOIIECCHI,
poTeKarole B ONoCUCTEMaX:

O0OMEH BEIIECTB U NPEBPAILECHUE
HHEPrUM, CAMOBOCIIPOU3BEICHUE,
CaMOPETYJISIINS, PA3BUTHE.

Coburonath npaBmiia 0€peskHOTO
OTHOIIIEHUS K KUBOU MPHUPOJIC

HToro uacoB o teme

1

Tema 3. XuMu4eckuii cCOCTaB U CTPOEHHE

KJICTKH

3.1

XUMHYECKUH COCTaB
KineTku. Boma n
MHUHEPATBHBIE COJIN

1

XUMHYECKHAMN COCTAB KJIETKH.
XUMHYECKHUE IIEMEHTHI:
MAaKpO3JIEMEHTHI, MUKPOJJIEMEHTHI.
Bopa u MmuHepaibHbIE BellleCTBA.
OYHKINY BOABI U MUHEPAIbHBIX
BellecTB B KieTke. [lognepxanue
OCMOTHYECKOTO OanaHca.
Hemoncmpayuu:

Juazpammur: «Pactipenenenne

XUMUYECKUX 3JIEMEHTOB B HEKUBOM
npupoze», «PacnpeneneHne XuMHYECKUX

PackppiBaTh coqiepkaHre TEPMHHOB

Y TIOHSTHIA: DJICMEHTBI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpAJIBHBIC BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JIUTIOJIb, BOJAOPOHBIE CBSI3H;
ruApoduIbHBIE U THAPOPOOHBIE
BEIIIECTBA.

JlokaspIBaTh €IMHCTBO JICMEHTHOTO
COCTaBa KakK OJTHO U3 CBOMCTB JKUBOTO.
PacnipenensiTh XUMHUYECKUE IIEMEHTHI
0 TPYIIIaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOJIEN.
Tabauyvt u cxemol: «llepuoanyeckas
Ta0INIa XUMHUYSCKUX DJIEMEHTOBY,
«CTpOEHUEMOJIEKYJIbI BOABD)

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPTaHHU3MC,; XapPaKTCPU30BATh POJIb
OTACIBHBIX 3JICMCHTOB.

BBISBIATE CBA3B MCKOY COCTAaBOM,
CTPOCHHUCM MOJICKYJIbI XUMHUYICCKOT'O
COCIHUHCHUA U €TO (I)yHKHI/IHMI/I B KJICTKEC

3.2 | benku. Cocras u benku. CoctaB u ctpoeHne OEIKoB. PackpbiBaTh copepxaHue TEPMUHOB U
CTpOEHHE OEJIKOB AMUHOKHUCIIOTBI — MOHOMEPHI OEJIKOB. MOHSTHI: OEJIKHU, TOJTUMEPBI, MOHOMEPHI,
He3amenumeble 1 3aMeHUMBbIE AMUHOKUCJIOTHI, IENTUAHAS CBS3b,
AMUHOKHCIIOTBI. AMHUHOKHUCJIOTHBIN MOJIAIIETITH, JIEHATYpaLus.
coCTaB. YPOBHU CTPYKTYphI OEIKOBOI XapakTepu30oBaTh OEJIKH Kak Kjacc
MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, OpPraHUYECKUX COECIUHEHUI;
TPETUYHAsI U YETBEPTUUHAS CTPYKTYpPA). | KIIaCCH(PHUIIMPOBATH UX 10 CTPOCHHIO
XUMHYECKHE CBOMCTBa OEIIKOB. (rmoOynsipHble U GUOPHILISIpHBIE OEIKN),
buonoruueckue GpyHKIUN OEIKOB. NIEPEYNCIISATh U XapaKTEepU30BaTh
Hemoncmpayuu: byHKUIHUU OENKOB
Tabnuywvl u cxemol: «CTpoeHue
MOJIEKYJIbI OENKay.
Obopyoosanue. CBETOBOW MUKPOCKOII,
MUKpPOIIpenapaThl
3.3 | depmeHTHI — depMeHTBI — OMOJIOTUYECKUE PackpbIBaTh conepKaHUE TEPMUHOB U
ouonornyeckue KaTalnu3aTopshl. NOHATUMN: PEPMEHTHI, AKTUBHBIN LIEHTD,
KaTaJu3aTOphI CrpoeHue (hepMeHTa: aKTUBHBIN LIEHTP, | CyOCTpaTHas Celu(UIHOCTb,

cyOcTpaTHas cienupuIHOCTb.
Kodepmentsl. ButamuHsbl.
Otnnuus hepMeHTOB

OT HEOPTaHUYECKUX KaTaIn3aTOPOB.

Ko epMEHTHI, OCITKHN-aKTHBATOPHI 1
OCJIKHU-UHTUOUTOPBI.

VYka3piBaTh OTIINUUS (DEPMEHTOB

OT HEOPTaHWYECKHUX KaTallu3aTOPOB.
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JHemoncmpayuu:

Tabauyer u cxemor: «CTpoeHue
dbepMeHTay.

Obopyodosanue: 000pya0BaHNE
JUTSI TIPOBEJICHUST HAOIIOICHU,
U3MEPEHMI, SKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabomui:

Jlaboparopnas padota Ne 1. «M3yuenue
KaTAINTUYECKON aKTHBHOCTH
(epMEeHTOB (Ha MpUMEPE aAMMJIA3bI
WIM KaTalla3bl)»

OOBACHATH poJib (PEPMEHTOB

B (DyHKIIMOHMPOBAHUM JKUBBIX CUCTEM,
B IIPOMBIIIJICHHOCTH, B MEIUIIIHE,

B TIOBCEIHEBHOM KU3HU YEIIOBEKA

3.4

VrineBoasl. JIunuuel

YrieBoasl: MOHOCAXapuIbl (TIOK03a,
prbo03a u ae30kcuprdo03a), Tucaxapuasl
(caxapo3a, JJakT03a) U MOJIKCaXapHIbl
(kpaxmaJ, TIIMKOreH, 1eJUTI0I03a).
buonornueckue GpyHKUINUN yTIE€BOAOB.
JIunuIbl: TPUTIIULICPUIBI,
dbocdonunuibl, CTEpOUIBI.
IM'unpodunbHO-TUIPOPOOHBIE CBOKCTBA.
buonornueckue QpyHKITUN JIUTHUIOB.
CpaBHeHHE YIJIEBOJOB, OEIKOB U
JIUTIAIOB KaK UCTOYHUKOB SHEPTHUH.
Hemoncmpayuu:

Tabnuywl u cxemvl: KYTICBOABDY,
«JInmmaey.

Obopyodosanue: 000pyTOBaHUE

PackpbiBath copepkanrie TEPMUHOB U
TIOHATHH: YTJIEBOIbI, MOHOCAXAPH/IBI,
JCaxapu/ibl, MOJMCaXapyu/bl, TIIK03a,
pubo3a, ae30Kkcuprdo3a, caxaposa,
JaKTO3a, MaJIbTO3a, IIEJUTI0NI03a
(keTyarka), Kpaxmal, TITMKOTeH;
JUTUABI, TPUTIUIEPUAB! (KHPBI, Maca),
dbochommmuIbl, CTEPOUIBI.
XapakTepru30BaTh YIIICBOIbI, JIUITH]IBI
KaK KJIACCOPTAaHUYECKUX COCTMHCHHM.
KnaccudumupoBath yriieBOIbI U JIATTHAIBI
M0 CTPOCHUIO; IEPEUUCIIIATh PYHKITUN
YTJIEBOJIOB M JIUTIHIOB.

CxemaTtruecku n300pakaTb CTPOCHUE
MOJIEKYJI YTJIEBOIOB, JIUTTHIOB
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JUTSI TIPOBEICHUS HAOIIOICHU,
M3MEPEHNHN, IKCIIEPUMEHTOB

3.5 | HykienHoBbie Hyxkneunossie kucnotsl: JJTHKu PHK. PackpsiBaTh copepxkaHue TEPMUHOB U
KUCIOThL. ATD Hyxneornipl — MOHOMEDBI MOHATUHN: IE30KCUPUOOHYKIICHHOBAs
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnoTa (JIHK), pubonyxiennoBast
dbyunkiuu JJHK. Ctpoenue u pyHkiuu kucinora (PHK), nykneorun,
PHK. AT®: ctpoenue u GyHKIUU. MOJIMHYKJICOTUIHAA LIEIb
Hemoncmpayuu: (MOMMHYKIEOTHT), KOMILJIEMEHTAPHOCTb,
Ilopmpemuwi: [Ix. Yorcon, @. Kpuk, ¢bynkuuu JIHK (xpanenue u nepegayda
M. Yunkunc, P. ®pankiuH. HACJIEJICTBEHHOW MH(OpMAIUN); BUJIBI
Tabauysl u cxemol: PHK (nndopmanmonHas, TpaHcropTHas,
«Hyxnennossie kucnotsr; JJHK», pubocomaibHas); aaeHo3uHTpudocdar
«buocunres 6enka», «CtpoeHue (AT®), makpospruyeckast CBA3b.
MoJieKybl ATOy. XapakTepu3nupoBaTh HyKJIEUHOBbIE
Obopydosanue: CBETOBOW MUKPOCKOII, KHUCJIOTHI KAK XUMHYECKUE COEUHEHHUS 1
MUKpPOIIpEnapaTsl HOCHUTEJIA HACIEACTBEHHON
uHbopmaIum.
OTMeyaTh 0COOEHHOCTH CTPOEHUS
MOJIeKyJI HykiIenHOBbIX kucioT (JJHK,
PHK) u ATO.
CxemaTudecku u300pakaTb CTPOCHUE
HYKJIEOTUIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciaor, ATD
3.6 | Uctopus u MeTO/IbI [{uronorus — HayKa O KIIETKE. PackpbiBaTh conepxaHue TEPMUHOB U

U3YUYEHUS KIIETKH.
Knerounas teopus

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

ITOHATHMN: KJIETKA, TUTOJIOTUS;
PacKphIBaTh COJIEPKAHUE ITOJIOKEHUN
KJIETOYHOM TEOPUH.
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MeToapl U3y4eHHS KICTKH.
Hemoncmpayuu:

Ilopmpemur:

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

M. lInennen, K. bap, P. Bupxos.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu
KJIETOK, TIOJTyYE€HHBIE C ITOMOIIIBIO
CBETOBOTO M JIEKTPOHHOTO MHUKPOCKOTIA

[lepeuncrarh u XapakTepPU30BaTh
OCHOBHBIC METOJIbI H3yUEHUS KICTKH:
(TIPUTOTOBJICHUE CPE30B,

OKpaIIMBaHUE, MUKPOCKOTIMPOBAHHE,
1eHTpudyrupoBaHue, KyJIbTUBUPOBAHNE
KJIETOK U TKaHEW)

3.7

Knerka
KaK [1eJI0CTHAasd
JKUBas CUCTEMA

Kietka kak nenocTHas xKuBasi CUCTEMA.
OO0mre mpu3HaKU KIETOK: 3aMKHYyTast
Hapy>kHast MeMOpana, MmoJiekyJisl JJHK
KaK F'€HEeTUYECKUH anmapar, cucteMma
cuHTe3a Oenka. TUmbl KIeTOK:
JyKApUOTHUYECKAs U IPOKAPUOTHIECKAS.
Oco0EeHHOCTH CTPOCHUS
MIPOKAPUOTUYECKON KIIETKHU.

Krnerounas crenka 6akrepuii. CTpoeHue
JYKAPUOTUYECKOU KIETKU. OCHOBHBIE
OTJINYHUS PACTUTEIBHOW, J)KUBOTHOMN U
rpuOHOM KieTku. [loBepXHOCTHBIE
CTPYKTYpPBI — KJIETOUHAsl CTCHKA,
TIIMKOKAITUKC, UX (QYHKIUH.
[Ina3maTuyeckas MeMOpaHa, €€ CBOMCTBA
U QYHKITIH.

PackpeiBaTh copepkaHre TEPMHUHOB U
NOHATUMN: KIJIETKH (3yKapuoTHYECKas,
MPOKApUOTUIECKast ), TNIa3MaTHIeCKast
MeMOpaHa (T1azManeMMma), TITMKOKaITUKC,
TPAHCIIOPT BEILLECTB (I1aCCUBHBIM,
aKTUBHBIN), SHAOUUTO3 ((arouuTos,
MUHOILIUTO3), 9K30IMTO3, KIETOUHAS
CTCHKA, HYKJICOH/I.

CpaBHUBaTh MKy COOOM
DYKapUOTUIECKUE U TPOKAPHOTUICCKHE
KJIETKH; OTMEYaTh CXOJICTBO U PA3IAYHUSI
B CTPOCHHUM KJIETOK OaKTEepud,
’KUBOTHBIX, PACTCHUI U TPHOOB
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JHemoncmpayuu:

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

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

P. Bupxos.

Tabauywvl u cxemwvr: «CTpoeHHE
3YKapUOTHYECKOMN KIIETKW», «CTpoeHUE
KUBOTHOM KJIETKN», « CTpOEHHE
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKOU KIETKH.
Obopyoosanue.: CBETOBOH MUKPOCKOII,
MUKpOTpenapaThl paCTUTEIbHbIX,
YKUBOTHBIX M OAKTEPUATILHBIX KIIETOK

3.8

Crpoenue
AYKapUOTUYECKOMN
KJIETKH

[luTorutazma u ee opraHou/IbI.
OnHoMeMOpaHHbIE OPTaHOUIbI KIIETKU:
OIIC, anmapart ['onbKu, TU30COMBI.
[TosryaBTOHOMHBIE€ OPTaHOUABI KJIETKHU:
MUTOXOHJIPUH, TIJTACTUIBI.
[IpoucxoxieHrue MUTOXOHJIPUNA U
maactua. Buasimiactu.
HememOpanHbIe opraHOUAbI KIICTKU:
PUOOCOMBI, KJIETOUHBIN IIEHTP,
HEHTPUOIH, PECHUYUKH, KTy TUKH.
OYHKIIMU OPTraHOUOB KJIETKH.
Bxirouenus.

S npo — perynsaTopHbINA HEHTP KIETKH.
CrtpoeHue siipa: siiepHas 000JI04Ka,
KapuoIuiasMa, XpOMaTHH, IPBIIIKO.

PackpwiBaTh conepkanue TEPMUHOB H
MOHATHH: IIUTOIIa3Ma, OPTaHOU/IBI,
sHjoma3mMatuueckas cethb (O11C),
anmapat [ oJIbKH, TM30COMBI, BAKyOJTb,
MUTOXOHPHH, TIITACTHIBI (XJIOPOTIIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH
IEHTp (IIEHTPOCOMA), PECHHUYKH,
KTYTUKH, BKIFOUCHUS, SAPO, sAepHas
000J109Ka, KapyuoIljia3Ma, XpOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOEHUE DyKAPUOTHUECKOM
KJICTKH 110 U300pKSHHUSIM U

Ha MUKpOTIperaparax;
KJIaCCU(PUIIMPOBATH OPTaHOUIBI
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XpoMocoMBI. TpaHCIOPT BEIIECTB

B KJIETKE.

Hemoncmpayuu:

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

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

P. Bupxos.

Tabauysl u cxemovr: «CTpoeHue
AYKapUOTHUYECKON KIIETKW», «CTpoeHne
KUBOTHOU KJIETKW», «CTpoeHune
pPacTUTENIBHOU KIETKW», «CTpoeHue
IPOKAPUOTUYECKON KIIETKWY,
«Ctpoenue sapa KIETKN.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKPOIIpEnapaTbl pAaCTUTEIbHBIX U
KUBOTHBIX KJICTOK.

Jlabopamopnsie u npakmuueckue
pabomui:

Jlabopatopnas pabora Ne 2. «3yuenue
CTPOCHHUSI KJIETOK PAaCTEHUH, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha FTOTOBBIX
MUKPOIIPENapaTax U UX OMNHCAHUEY

B 3aBUCHUMOCTHU OT OCOOEHHOCTEH UX
CTpoeHHS (0OJHOMEMOpPaHHBIE,
JIByMeMOpaHHbIC, HEeMEMOpaHHBIE);
OMUCHIBATh (DYHKIIMH KaXKJIOTO
OpraHou/ia B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SIIPO KaK
MECTO XpaHEHUs, nepenayn (yIBoeHHE
XpOMOCOM) U pealin3aluu
(TpaHCKpHUIILIKS ) HACJIEICTBEHHOU
uH(MOpMAIUU KIIETKH.

[lepeuncnaTh U OMUCHIBATH KOMIIOHEHTHI
aqpa U uxX QyHKINHY;

CxeMaTtnyHO U300paxaTh CTPOEHUE
PaCTUTEIBLHOU U )KUBOTHOM KJIETKHU.
OOBICHATH OMOJIOTMYECKOE 3HAUCHHE
TPaHCIIOPTA BEIIECTB B KIIETKE

Hroro 4acoB o Teme 8

Tema 4. 7KuzHenesaTeJIbHOCTDH KJIETKH

4.1 | OOMeH BeliecTs. 2 OOMeH BelecTB, WK META00IH3M. PackpriBaTh conep:kaHue TEPMUHOB U
[Imactnyeckuii Accumunsnus (TIacTUYECKUl OOMEH) MMOHATHI: OOMEH BEIIECTB U
obmeH. DOTOCUHTES. U JUCCUMUIIALINS (PHEPTETUYCCKUMA MpeBpalleHue YHEPruu (METa00M3M),
XeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI €IMHOTO ACCUMMWJISIMS, TUIACTUYECKUIN 0OMEH,
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npoluecca Meradonm3Ma. Posb 3akoHOB
COXpPaHEHMS BEILIECTBA U IHEPTUU

B OHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BeIeCTB: aBTOTPOHBIN U
rerepotpodubiii. Poib pepmenToB
B 0OMEHE BEIIECTB U MPEBPALCHUU
JHEPruu B KIIeTKe. PDOTOCUHTES.
CaetoBasi 1 TeMHOBas (a3l
¢doTocunTesa. Peakuuu gporocunTesa.
D¢ dhexTuBHOCTH (HOTOCUHTE3A.
3HavyeHue (HOTOCUHTE3a JJIS )KU3HU
Ha 3emuie. BiausiHue ycnoBuid cpespl
Ha ()OTOCUHTE3 U CHOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHU.

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

Ilopmpemwi: K. A. Tumupsses.
Tabauyvt u cxemol: «XJI0pPOILIACTY,
«DOTOCUHTES)

JTUCCUMUJISIIINS, YHEPTETUIECKUN OOMEH,
dbotocuntes, GOTOIU3,
dhochopunupoBanue, MEPeHOCUNK
POTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTE3, MPOIIECCHI,
MMPOTEKAIOIINE B CBETOBOM U TEMHOBOU
dbaze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3M MEX/1y MTOTJIOLIEHUEM COJIHEUHOU
SHEPTUH XJIOPO(DUIIIOM U CHHTE30M
Monekya ATO.

CpaBHUBaTh UCXO/IHBIC BEIIIECTBA,
KOHEYHBIC MMPOAYKTHI U YCIOBUS
MIPOTEKAHUS PEAKIIMKA CBETOBOU U
TEMHOBOH (ha3bl (HOTOCUHTE3A;
CpaBHUBaTh (POTOCHHTE3 U XEMOCHHTE3.
OueHuBarh 3HaUeHUE POTOCUHTE3A U
XEMOCHHTE3a JIJIs )KM3HHU Ha 3emiie

4.2

DHEpPreTUYeCcKui
oOMeH

DHepreTuuecKuii 0OMEH B KJIETKE.
Pacmiennenue BemecTB, BRIJCICHUE U
AKKyMYJIMPOBaHUE PYHEPTUH B KIIETKE.
DTansl SHEPreTUYECKOT0 OOMEHa.
I'mukosns. bpoxenuen ero BUIbL.

PackpeiBaTh comepkanne TEPMHUHOB H
TOHSTHI: SHEPTETUUECKUI OOMEH,
TJIUKOJIN3, MOJIOYHOKHCIIOE OpOKEeHHE,
CIUPTOBOE OpOXKEHHE, OMOTOTHYECKOe
OKHCJICHHE, KJIETOYHOE JIbIXaHHE,
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Kucnopongnoe okucnenue, nim
KJIETOYHOE AbIxaHue. OKUCIUTENBHOE
dbochopunuposanue. IPHEKTUBHOCTH
HHEPreTUUECKOro OOMeHa.
Hemoncmpayuu:

Tabauywl u cxemvl: «TunsIUTaHUDY,
«MeTabonuzmy», « MUTOXOHAPUS,
«DHepreTuyeckuii 0OMeH»

JTUCCUMUIISTINS, (PEepMEHT.
XapakTepuzoBaTh OOMEH BEILIECTB U
MIpeBpallieHue SHeprur (MeTad0Iu3M)
KaK OJTHO UX CBOMCTB HUBOTO.
[lepeuncnsatb 0COOCHHOCTH
MJIACTUYECKOTO M SHEPTeTHUECKOTO
oOMeHa B KJIETKE; yCTaHABINBAThH
B3aUMOCBSI3b MEKy HUMH.

Paznuuate THIBI 0OMEHA BEIIECTB

B KJIETKE: aBTOTPO(PHBIN U
reTepoTpOdHBIN.

OnuckIBaTh ATaMbl SHEPTETUUECKOTO
obmeHa (TTOArOTOBUTEIIbHBIM,
OECKUCTIOPOIHBIN, KUCTOPOTHBIN)

U CPAaBHHUBATh UX MEXKIY COOOM.
XapakTepu30oBaTh PEaKiUuy TJIUKOJIN3a,
OpOKeHMS, KJIETOYHOTO JBIXaHUS;
BBISIBIIATH IPUIMHHO-CJICICTBEHHBIC
CBSI3U MEXK]Ty TJIMKOJIU30M, KJIETOUHBIM
JIbIXaHHEM U CUHTE30M MOJeKy1ATO.
CpaBHuBath 3¢ (HeKTUBHOCTh
OECKHUCIIOPOTHOTO U KUCIIOPOTHOTO
ITAroB

4.3

BbuocunTes Oeska

Peakiuy maTpuyHOro CUHTE3A.
I'enetnueckas uadopmarus u JJHK.
Peanuzanus reneTudyeckoun
uH(pOpMaIUU B KIIETKE.

PackpbiBaTh conepxaHne TEPMUHOB
U MOHSTHUN: T€H, TEHETUYECKUI KOJI,
MATPUYHBIN CUHTE3, TPAHCKPUIIIHUA,
TPAHCJIALUS, KOJOH, aHTUKOJIOH,
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I'eneTnueckuil Ko MEro CBOMCTRBA.
TpaHcKpUNIMSA — MATPUYHBINA CUHTE3
PHK. Tpancnsuust — 6uocuHTe3 OeKa.
Oransl Tpancisanuu. KogupoBanue
aMHUHOKHUCJIOT. Pons pudocoms
OMOCHHTE3€e OeiKa.

Jemoncmpayuu:

Ilopmpemwi: H.K. Konb1os.

Tabauyer u cxemsi: «Ctpoenne JJHK»,
«Ctpoenue u GQyHKIIMOHUPOBAHUE TEHAY,
«Cunres 0enkay, « Permkarus JTHK,
«]'emeTnuecKuil KOO .

Obopyodosanue: MOIEIN- aNITTUKAITIN
«¥Y nBoenne JIHK u tpanckpunuusy»,
«buocunTe3 OemKa»

pubocoma, IeHTpaibHas 10TMa,
MOJICKYJIIpHAst OMOJIOTHSI.

Onpenensarb CBOWCTBA T€HETUYECKOTO
KoJia (TPUILJIETHOCTh, OJJTHO3HAYHOCTD,
BBIPOXKJICHHOCTh, YHUBEPCAIBHOCTb,
HEMEPEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuceIBaTh 3Tanbl peau3aluu
HACJIeICTBEHHON MH(GOPMAIINH B KJIETKE.
CpaBHUBaTh peaKIMK MAaTPUIHOTO
cuntezaMosiekyl PHK u Genka B kieTke

4.4

Hexnerounsie
(bOpMBI KU3HU —
BUPYCHI

Heknerounsie (hopMbl KU3HU — BUPYCBHI.
Hctopus OTKpbITHS BUPYCOB

(. 1. IBanoBckwmit). OcobeHHocTu
CTPOCHMS U AKU3HEHHOTO LIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pactenui,
YKUBOTHBIX U YEJIOBEKA, BBI3bIBAEMBIE
BUpycaMu. Bupyc ummyHozaeduimra

yenoBeka (BY) — BozOyautens CITN a.

OOpaTHast TpaHCKPUIIIIHS, peBepTas3a u
unTerpasza. [Ipodunakruka
pacrpocTpaHeHHs! BUPYCHBIX
3a00s1eBaHUM.

PackpriBaTh conep:kaHue TEPMUHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHUSA, KaIlCUI,
O6akTepuodar, BUpyc UMMYHOe(UIIATA
yesoBeka (B 1Y), oHKoreHHbie BUPYCHI.
XapakTepru3oBaTh BUPYCHI KaK
HEKJIETOUHYI0 (DOpMY KU3HH;
OCOOEHHOCTH CTPOCHUS U
KU3HEESATEIIbHOCTH BUPYCOB.
OnuceIBaTh )XU3HEHHBIN ITUKIT BUPYCOB
UMMYHOJE(PUIITA YETOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TabauHoM
Mo3aukHn), bakrepuodar, BY.
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JHemoncmpayuu:

Ilopmpemuwi: ]1. 1. VIBaHOBCKHIA.
Tabauywl u cxemvl: «Bupyco»,
«bakreprnodarm»; «CtpoeHue 1
*u3HeHHbIN nukn supyca CI1M/1a,
O0aktepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarauTHas MOJi€JIb-anIlIMKaLIUs
«CTpoeHue KIeTKN»

OO60CHOBBIBATH U COOIIOIATH MEPHI
npO(UIAKTUKY PACTIPOCTPAHECHHUS
BHUPYCHBIX 3a00JI€BaHUIN
(pecniupaTopHbIe, KEITyJ0UHO-
KHILEYHbIE, KJICIIEBON dHIE(DAINT,
BUY-undekius)

HToro uacoB o teme

6

Tema 5. Pa3MHOKeHHe W MHAUBHAYAJbHOE Pa3BUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIETKU. [lenenue
KJIETKA. MUTO3

1

KneTounsIit UK, WK )KU3HEHHBINA ITUKJIT
kietku. MaTepdasza u MuTos.
[Tporecchl, mpoTekaromue B uHTepdase.
Pemukanus — peakiys MaTpUYIHOTO
cunte3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIONIHBIN
XPOMOCOMHBIEC HA0OPBI. XpOMaTHU/IBI.
[{utonoruyeckre OCHOBBI pa3MHOKEHUS
Y UHJMBUAYAJILHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Iporeccs,
MPOUCXOIAIINE HA PA3HBIX CTAJIUSIX
MHTO3a. broslornueckuii CMbICI MUTO3A.
[Tporpammupyemasi TuGeb KIETKH —
aronTo3.

PackpeiBaTh coaep:kaHle TEPMUHOB U
MOHSITUMN: KJIETOYHBINA UK, HHTEp(a3a,
penyIUIMKaLIHs, XpOMOCOMa, KAPUOTHII,
rarjJIONIHBINA, TUIJIOWIHBIN
XPOMOCOMHBIN Ha0Op, XpOMATH/IBL;
MHTO3 €ro cTaauu: npodasa, meradasa,
anadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN IUKIT KIETKH;
MEPEUYUCIIATh U XapaKTepru30BaTh
MepUOAbl KJIETOYHOTO ITUKJIIA,
CpaBHUBATH WX MEXKTy COOOM.
OnurceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTraHNW3MOB, CPABHUBATh
XPOMOCOMHBIE€ HAOOPHI KIETOK.
CpaBHUBATh CTaJAMM MUTO3A.
PaznuyaTe Ha MUKpOIIpenaparax
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JHemoncmpayuu:

Tabauywl u cxemovl: «KIeTOUHBIN UK,
«Pernukanusa JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHas!
MOJIeJb-anTuINKaus «JleneHue KIeTKny;
moaens JIHK.

Obopyodosanue: CBETOBOM MHUKPOCKOI 1
Mukponpenapat «Kapuokrnnes B KieTkax
KOpeIlKa JTyKay.

Jlabopamopnsie u npakmuueckue
pabomui:

JlabopaTopHas padota Ne 3.
«HabnroneHue MuTO3a B KJIeTKax
KOHUYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOTpenapaTax»

Y PUCYHKAaX CTaJuy MUTO3A.
PackprpiBaTh OMOIOTUYECKUN CMBICIT
MHUTO3a

5.2

dopmbl
Pa3MHOXKEHHUS
OpraHu3MOB

DopMBbI pa3MHOKEHHUSI OPTAHU3MOB:
Oecrosioe U MOoJIOBOE.

Bupl 6ecrnionoro pa3sMHOKEHUS:
JieJICHUEe HAJIBOE U TTOYKOBAHKUE OJHO-
Y MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE,
BEreTaTUBHOE PAa3MHOXKECHUE.
HckyccTBeHHOE KIIOHUPOBAHKE
OpraHU3MOB, €r0 3HAUCHUE
JUISICETIEKITU U,

[TosoBoE pa3MHOKEHHUE, ET0OTINYUS
oT OecroJIoro.

Jemoncmpayuu:

PackpbiBaTh copepkaHle TEPMHUHOB
Y TIOHSATHUM: Pa3MHOKEHHUE, KIIOH,
MOJIOBBIC KJIETKH (TaMEThl),
SANLEKIIETKA, CIIEPMATO30HU /I, 3Ur0Ta,
JIeJIEHHUE HAJIBOE, IOYKOBAHUE,
cropyJisiiusi, pparMeHTarus,
BEreTaTUBHOE Pa3MHOXKEHHUE,
CEMEHHOE Pa3MHOKEHHE, ONbUICHUE,
JIBOMHOE OIJIOJIOTBOPEHUE, TTOJIOBHIC
JKeJe3bl, CCMEHHUKH, SIMYHUKH,
OIUIOJIOTBOPEHUE (HAPYIKHOE,
BHYTpEHHEE).
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Tabauywvl u cxemvi: «DOpPMBI
Pa3sMHOXKEHUSI OPTaHU3MOBY, «J{BOMHOE
OIUIOZAOTBOPEHUE YIIBETKOBBIX
pacteHui», «/lenenue KineTku
Oaktepun», «BereraTuBHOE
pa3sMHOXKEHUE pacTeHUu», « CTpoeHUE
IIOJIOBBIX KJIETOK»

XapakTepu3oBaTb 0COOCHHOCTH

Y 3Ha4Y€HHE OECIO0JIOTO U MOJOBOrO
CIIOCOOOB Pa3MHOXKEHUSI.

Boinensts Bubpl 0ecronoro
Pa3MHOKEHUS; BBISIBIATD B3aUMOCBSI3H
Mexy opMaMu U criocodaMu
Pa3MHOXEHUS, U UX OUOJIOTHYECKUM
3HAYEHUEM.

Brnanets npuémamu BereTaTuBHOTO
Pa3MHOXEHUS KYJbTYPHBIX PaCTCHUN
(Ha mpuMepe KOMHATHBIX ).
XapakTepu3oBaTh MOJIOBBIE KIIETKH:
AWLIEKIETKH, CIEPMATO30U/IbI;
BBISIBIIATH OCOOCHHOCTH

UXCTPOCHUS

5.3

Meiios

Meiios. Ctaguu meiosa. [Iporeccsi,
POUCXOJIAIIME HA CTAIUSIX MEi103a.
[ToBenenue XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornueckuii cMbIC
Y 3HAYEHUE MENo03a.

JHemoncmpayuu:

Tabauysl u cxemol.: «JleNCHUSKICTKIY,
«Meros.

Obopyoosanue: moaens JTHK;
MarHuTHasi MOJIEJb-alTITUKaIUs
«Jlenenue kneTkn»

PackpbiBaTh copepKaHUe€ TEPMUHOB U
MMOHITHI: ME03, KOHBIOTAIIUS
XPOMOCOM, TIEPEKPECT (KPOCCHHTOBEP)
XPOMOCOM, T'aMETHI.

XapakTepru3oBaTh MeH03 KaK CIIOCO0
KJICTOUYHOTO JICJICHUS; ONUCHIBATh MEi03
10 CTaJusIM; CPaBHUBATh CTAJIUU Meio3a
A MHTO3a.

Paznnuars Ha puCyHKax CTaauud MEWo03a;
pacKpbIBaTh OMOJOTUUECKOE 3HAUCHUE
Meno3a
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5.4

OO6pazoBanue u
Pa3BUTHE IMOJIOBBIX
KJICTOK.

["ameTrorenes — nporecc 0Opa3zoBaHUs
MOJIOBBIX KJIETOK Y>KMBOTHBIX.
TlosioBBIE KEJIE3BI: CEMEHHUKN U

PackpeiBaTh conep:xkaHue TEPMUHOB U
IIOHATUN: TAMETOI€HE3, CIIEPMATOICHES,
OOT'€HE3, CIIEPMATO30M1 1, AKpOCOMa,

OnogoTBOpEHKE angHukd. OOpa3oBaHHe U pa3BUTHE SUTIEKIIETKA, TTOJIIPHBIC TETIbIIA.
MOJIOBBIXKJIETOK — raMeT (CrepmMaTo30ou/l, | XapakTepru30BaTb 0COOCHHOCTH
SNUIIEKIIETKA) — CIepMaTOreHe3 U raMeToreHe3a y )KUBOTHBIX M €T0 CTa/INH;
oorene3. OCOOEHHOCTH CTPOCHHUS TMIOJIOBBIE KJIETKHU >KUBOTHBIX U OMHUCHIBATH
SWUIIEKIIETOK U CIIEPMAaTO30HU/I0B. MPOIECC UX PA3BUTHAL.
OmonorBopenue. [Taprenorenes. CpaBHMBATB CIIEPMATOTEHES U OOTEHES.
Jemoncmpayuu: OnuceIBaTh OMJIOIOTBOPEHUE,
Tabnuyst u cxemol: «IIpsimoen HerpsiMoe | OMOTOTMYECKOE 3HAUECHUE
pasButue», «['amerorenes OTLJIOTOTBOPEHMUS
y MJICKOTIUTAOIINX U YEJIOBEKA.
Obopyodosanue: monenb meTadazHon
XPOMOCOMBI, MUKPOCKOTI,
MuKponpenapathl «CriepMaTo30HIbl
MJICKOTIUTAIONIETO», « SIMIIeKIeTKa
MJIEKOTIUTAIOIIIET 0.
Jlabopamopnule u npakmuueckue
pabomur:
Jlabopatopnas pabota Ne 4. «3yuenue
CTPOCHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
5.5 | UnauBuayaapHOE NuauBuayanpHOE pa3BuThe (OHTOTeHe3). | PackpbhiBaTh cojpepikaHHe TEPMHHOB
pa3BuTHE OMOpHOHAIBHOE Pa3BUTHE U TIOHATHIA: OHTOTEHE3, YMOPHOTEHE3,
OpraHu3MOB (amOpuroreHes). DTarbl SMOPUOHAIBLHOTO | 3UTOTA, ApobJieHHne, 0JaCTOMEPHI,

Pa3BUTHA Y TO3BOHOYHBIX JKUBOTHBIX!

MopyJia, 6y1actyJsa, 6JacTouenb,
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IpoOJICHHE, TaCTPYJIISAINS, OPTaHOTEHE3.
[TocTamOpuoHanbHOE pa3BuTue. THIbl
NOCTAIMOPHUOHAIIBHOTO Pa3BUTHSL:
npsiMoe, He TIpsMoe (JTMYUHOYHOE).
Brusiaue cpenpl Ha pa3BUTHE
OpraHu3MoB; (haKTOPbI, CIIOCOOHBIC
BBI3BIBATH BPOXKIACHHBIC YPOJICTBA.

Poct n pasButue pacrennit. OHTOTEHES
IIBETKOBOTO PACTEHUS: CTPOCHHUE CEMCHH,
CTaJNN Pa3BHUTHSL.

Jemoncmpayuu:
Tabnuywl u cxemor. «OCHOBHBIE CTaAUNU

OHTOTeHe3ay, «lIpsmoe u Henpsmoe
pa3BUTHEY, «J|BOMHOE OIUIOIOTBOPEHUE
YUBETKOBBIX PACTECHUI

racTpy’na, HelpyJa, OpraHOTCHE3;
3apOJIBIIIEBBIC JIUCTKHU: IKTO/IEpMa,
Me30/IepMa, SHTOJIEPMa;
MOCTAIMOPHOHABHOE PA3BUTHE: MPSIMOE
1 HenpsiMoe (JIMUMHOYHOE); MeTaMop(do3,
Meracrnopa, MUKpOCIopa, bLUIbIIEBOE
3€pPHO, CIIEPMHHU, 3aPOIBIIIEBBIN MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.

OrnpenensiTe ATanbl SMOPUOHATIEHOTO
Pa3BUTHS XOPJIOBBIX HA CXEMax U
npernaparax u OMUCHIBATH MTPOIIECCHI,
MIPOUCXOISIIINE HAa KAKIOM JTarle.
CpaBHUBaTh EPUOIbI OHTOTEHE3A;
PSAMOE M HEMPSAMOEe (JIMIMHOYHOR)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOPIOBBIX.

OOBICHATH OMOJOTUYECKOE 3HAYCHUE
pa3BUTHS ¢ MeTaMOp(hO30M;
OTPHUIIATEIHLHOE BIUSIHUE aJIKOTOJIA,
HUKOTHHA U JAPYTUX TEPATOTEHHBIX
(hakTOpOB Ha pa3BUTHUE 3aPOIbIIIIA
YeJIOBEKa.

OnuceIBaTh MPOILIECC IBOMHOTO
OTTOIOTBOPEHHMS Y IIBETKOBBIX
pacTeHun

HToro uacoB o teme
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Tema 6. HacjiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB

6.1 | I'enetuka — HayKa 1 [Ipenmer v 3a1a4¥ TEHETUKH. PackpbiBaTh coJiep:KaHUE TEPMUHOB U

O HACJIEJACTBEHHOCTH Ponb niuronoruu u aMOpPHOSIOTHN MOHATHI: T€H, TCHOM, TeHOTHT, (PEHOTHII,

Y U3MEHYMBOCTH B CTAHOBJICHUM I'eHETHKU. Bkias XPOMOCOMBI, aJUIeJIbHBIC TeHBI (QJIJIeIN),
POCCHUHCKHUX U 3apyOCIKHBIX YUCHBIX B rOMO3UI0Ta, FETEPO3UTOTA,
pa3BUTHE T€HETUKU. METO/IbI TEHETUKN | TOMMHAHTHBIN MpU3HaK (F¢H),
(ruOpUI0JIOTHYECKUM, PEIECCUBHBIN NTPpU3HAK (T€H), YUCTas
IUTOT€HETUYECKUI, MOJIEKYJISIPHO- JUHUSL, TUOPUIL.
TEHETUYECKUH). [TepeuuncnsaTh 1 XapakTepHU30BaAThH
OCHOBHbBIE T€HETUYECKUE MTOHATHSI. METO/Ibl TEHETUKHU: TUOPUAOTOTUUECKUN,
['eneTnueckas CHMBOJIMKA, LATOI€HETUYECKUI, MOJIEKYJIIPHO-
HCTIONIb3yeMasi B CXeMax CKpPEIIMBAaHUM. | FeHETHYECKUM, JOMUHAHTHBIEC U
Jemoncmpayuu: pelieCCUBHBIE TPU3HAKU PACTCHUMN U
Ilopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. BaBuios, C. C. YeTBepUKOB, [Tosb30BaThCS TEHETUYECKOM
H. B. Tumogees-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKOU
Obopyoosanue.: MOJEb- ANITITUKAIIHS JUISL 3aUCU TEHOTUITUYECKUX CXEM
«MOHOTHOPUIHOE CKPEIIMBAHUE, CKpEILIUBaHUSA
repbapuii «I'opox mMoceBHO

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTHU HACJIeI0BAaHUS PackpriBaTh coaepaHue TEPMUHOB

HacJIeJOBaHUS MIPU3HAKOB, YCTAHOBJICHHBIC Y TIOHSTUN: MOHOTUOPHUIHOE

MIPU3HAKOB. I'. Mennenem. MoHOTrHOpHIHOE CKpelruBaHue, (QCHOTUITHYECCKUE

MounorubpuaHoe CKpelIuBaHue. 3aKoHeMHOO0pa3us TPYIIbI, THOPUIOIOTUUECKUNA METO/I,

CKpEIlMBaHUE rUOpUIOB TIEPBOTO MOKOJeHUs. [IpaBuio | yucThie TMHUN, JOMUHUPOBAHUE TEHOB
JIOMUHUPOBaHUS. 3aKOH paCIICTUICHUS (ToTHOE, HETIOTHOE), pacIIeTICHUuE
MPU3HAKOB. ['MMOTE3a YUCTOTHI TaMeT. B IIOTOMCTBE.
[TosiHOEM HEMOJIHOE TOMHUHUPOBAHUE. OnuchIBaTh METOJIUKY MPOBEJICHUS
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JHemoncmpayuu:

Ilopmpemui: I'. MeHnens.

Tabauysl u cxemovl. «MOHOTUOPUTHOE
CKpELIMBAaHUE U €TO IUTOICHETUYECKas
OCHOBa», «3aKOH pAaCILIEIJICHUS U €T0
LUTOT€HETUYECKAs] OCHOBA», «3aKOH
YUCTOTHI FaMeT.

Obopyodosanue:

MoAeNr-anmImKauud « MoHoruopuaHoe
cKpeuiuBanue», «Henomnoe
JOMHHHUpPOBaHUE», repbapuit «I'opox
IIOCEBHOW»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJIEIOBAHUSI OJTHOM Maphl MPU3HAKOB
y TOpoxa MOCEBHOTO.

PackpbiBaTh cojiep:kaHre 3aKOHOB
eanHoo0pa3usi THOPUIOB IEPBOTO
MOKOJICHHSI ¥ 3aKOHA PACIICTICHHUS.
OOBICHATH TUIOTE3Y YUCTOTHI TAMET.
3anuchIBaTh CXEMbl MOHOTHOPHIHOTO
CKpENIMBaHUs, OOBICHITH €TO
[IUTOJIOTHYECKUE OCHOBBI U PEIIATh
TCHETHYECKHUE 3a/1a9n

Ha MOHOTMOpPHUJIHOE CKpEIIMBaHUE

6.3

JurubpugHoe
CKpElIUBaHUE.
3aKOH HE3aBUCHUMOTI'O
HacJIeJOBaHUS
MIPU3HAKOB

JuruOpugHoe ckpenBanme. 3aKoH
HE3aBUCUMOTO HACIICIOBAHUS
npu3HakoB. [{uToreneTnueckre OCHOBBI
TUTHOPUIHOTO CKPEIIUBAHUSI.
AHanu3upytomiee CKpelBaHue.
Hcnonb3oBanue aHAIU3UPYIONIETO
CKpENTUBAHUS VIS OTIPEACIICHHUSI
reHOTUIa 0COoOu.

Hemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabnauyvt u cxemol: «JIurudpuanoe
CKpentuBanuey, «llutomornueckue
OCHOBBI JIATUOPHITHOTO CKPEITUBAHS.
Obopyoosanue.: MOJIETb- ANITLTAKATIHS
«JlurubpuiHOE CKpEIIMBAHUE)

PackpriBaTh conepkaHue TEPMUHOB U
MOHATUM: AUTUOPUIHOE CKpEIIUBAHUE,
AHAIM3UPYIONIEE CKPEIIMBAHUE.
OmmceiBaTh OonbITH I'. Mennens

10 U3YYEHHIO HACIICAOBAHUSA IBYX Map
MPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpriBaTh conepkaHue 3aKOHa

HC3aBHCHUMOI'O HACJICJOBAHWA ITPHU3HAKOB.

IIpumeHaTs MaTeEMaTUYECKUM pacyeT
C IIOMOILBI0 METO/1a IIEPEMHOKEHUS
BEPOSITHOCTEN U 3aIUCh C IOMOLIBIO
(EHOTUITMYECKUX PaTUKATIOB
paclleIUICHUs IPU3HAKOB Y IIOTOMKOB
10 (PEeHOTUITY U TE€HOTHILY.
3anuchIBaTh CXEMbl TUTHOPUIHOTO
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CKpCIIUBaHUA, OOBSICHATH €ro
MUTOJIOTHYICCKHUEC OCHOBBI U PCIIATDH
I'CHCTHUYCCKHUC 3a1a4Yl Ha I[HFI/I6pI/II[HOC
CKpCIINBAHUC

6.4

CuensieHHoe
HacJIEJOBaHUE
MIPU3HAKOB

CuenyieHHOE HaclIeJOBAaHUE MTPU3HAKOB.
Pa6ota T. Moprana 1o ciemnjieHHOMY
HaclieJoBaHuio reHoB. Hapyienue
CLEIJICHUS TEHOB B PE3yJIbTaTE
KPOCCHUHTOBEpa. XpOMOCOMHAas TEOPHUs
HACJICCTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. MopraH.

Tabnuywl u cxemvt: «Merios»,
«I'eHeTHYEeCKUE KapThl PACTCHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3anmMoaelicTBre ayJICIILHBIX TSHOBY.
Obopyoosanue: MUKpoOIIpenapaT
«po3oduna» (Hopma, MmyTauuu Hopmbl
KpPBUIBEB U OKPACKU TEJIa), MUKPOCKOII,
Moenb-anrmkanusa «llepekpéct
XPOMOCOMY.

Jlabopamopnwle u npakmuyeckue
pabomur:

JlaGoparopnas padota Ne 5. «M3yueHue
pe3yJIbTaTOB MOHOTUOPUIHOTO

Y JUTUOPUIHOTO CKPEIIUBAHUS

PackpriBatTh cogepxaHue TEPMUHOB U
MOHATHI: CUEIIJIEHHOE HACIIEJOBAHNE
MPU3HAKOB, PEKOMOUHAIMS T'€HOB,
F€HETUYECKUE KAPTHI XpPOMOCOM,
MOpraHuja.

HasbiBaTb OCHOBHBIE MMOJOXKEHUS
XPOMOCOMHOU TEOPHUU
HacnencTseHHocTH T. Moprana;
PacKphIBaTh CoJiepKaHUE pabOThI

T. Moprana 1o ClerieHHOMY
HaCJIeJOBAHUIO T€HOB U MPUYUHBI
HapylIeHUsI CUETUICHHS MEXIy T€HaAMHU.
3anuchIBaTh CXEMbI CKPEIIMBAHUS

IIPY CLEIICHHOM HACJIEI0BAHUH,
OOBSCHATH MPUIHHBI PEKOMOMHAIINH
T€HOB, OMPEAEIISITh YUCIIO TPYIII
CLEIUICHHS T€HOB; pellaTh FTeHETUYECKHE
3a/1a4d Ha CLIETUICHHOE HacJieI0BaHUE
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y Ip0o30(HIIBI HAa TOTOBBIX
MHUKpOIIpenapaTax»

6.5 | I'eneTHka moJa. I'eneruka nmona. XpoMOCOMHOE PackpeiBaTh coaep:kaHle TEPMHUHOB U
Hacnenosanue OIIPENIEIICHHE M0JIa. AYTOCOMBI U MOHSTHIA: XPOMOCOMHBIN HabOP,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. ' OMOTaMETHBIE U | @y TOCOMBI, IOJIOBBIE XPOMOCOMBI,
CLEIUICHHBIX C [T0JIOM reTEPOraMeTHbIE OPTaHU3MBI. TOMOTaMETHBIN MOJI, TETEPOTaMETHBIN

Hacnenosanue npu3HakoB, CUEIUIEHHBIX | IOJI, CUEIIEHHOE C ITOJIOM HACJIEI0BAHUE
C IIOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBACHATH HUTOJIOTMYECKUE OCHOBBI
llopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXaHU3Ma ONPEAECTICHUS
H.M. BaBuios. 110J1a Y pa3JIMYHbIX OPraHU3MOB.
Tabauysl u cxemol: «I'eHeTHKA TOJIAY, CpaBHUBATH 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIENOBAHNS, HACJIEJOBAHUS IPU3HAKOB, CLIETUIEHHBIX
CLIETIEHHOTO € MTOJIoM», «KaproTturisl Y HE CLICIUICHHBIX CII0J0M. Pemars
YeJI0BEKA U KUBOTHBIX» T€HETUYECKHUE 3a/1a4X Ha HACJIEA0OBAHUE
CUEIJICHHBIX C IIOJIOM MPHU3HAKOB

6.6 | I3MeHYHBOCTb. N3menunBOCTh. BUIBI N3MEHUNBOCTH: PackpeiBaTh copepkaHue TEPMHUHOB U
Henacnencrsennas HEHACJICICTBEHHAS U HACJIEACTBEHHAS. MTOHATHN: U3MEHYUBOCTb,

U3MEHYUBOCTD Ponb cpensl B HEHACIEACTBEHHOM HACJICCTBEHHAs! N3MEHUYNBOCTb,

U3MEHUMBOCTU. XapaKTEPUCTUKA
MOAU(UKAITMOHHON H3MEHUUBOCTH.
BapuauuoHnHbIi psx v BapualMOHHAas
kpuBas. Hopma peakinuu npusHaka.
KonuuecTBeHHBIE M KAUECTBEHHBIC
IIPU3HAKU U UX HOPMa PEAKLIHH.
CgoiicTBamoau(puKaIMOHHON
U3MEHYUBOCTH.

HEHACJIEJICTBEHHAS! U3MEHUYUBOCTb,
MOAN(UKAIIMOHHAS U3MEHYNBOCT,
BApUALIMOHHBIN psiJi, BApHaHTA,
BapuallMOHHAsl KpUBasi, MPU3HAK,
HOpPMA PEAKLNH, KOJIMYECTBEHHBIE U
KaueCTBEHHbIC MPU3HAKHU.
KnaccudunmpoBatb BUbI
W3MEHYMBOCTH U BBISIBJISATH UX
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JHemoncmpayuu:

Tabauywvl u cxemvl: «Buapl
U3MEHUYUBOCTIY, «MoaudukanmonHas
W3MEHYUBOCTD.

Jlabopamopnule u npakmuyeckue
pabomui:

Jlabopatophas pabota Ne 6. «3yueHue
MOJIU(PUKAIIMOHHONW U3MEHUYHUBOCTH,
MOCTPOCHUE BAPUALIMOHHOIO psAlia U
BAPUALIMOHHOU KPUBOI»

OMoJ0ruYecKre 0COOEHHOCTH.
[lepeuncnsaTs cBOMCTBA
MOAU(PUKAIMMOHHON U3MEHYUBOCTH U
OOBSACHATH €€ 3HAYCHUE ISl OpPTaHU3MOB.
Pasznnuath KONM4YeCTBEHHBIE U
Ka4eCTBEHHBIC MMPU3HAKH; CTPOHUTH
BapUAIlMOHHBIA Psifl, BAPUALIMOHHYO
KPUBYIO, BBIUUCIIATH CpEHEE 3HAUCHHE
MpU3HaKa

6.7

HaCJ'IGI[CTBeHHaH
HN3MCHYHUBOCTD

HacneacTBeHHas, il reHOTUIIMYECKAs
U3MEHUYMBOCTh. KoMOMHATHBHAS
M3MEHYMBOCTh. M€H03 U TTOJI0BOM
MPOIIECC — OCHOBA KOMOWHATUBHOM
W3MEHUMBOCTU. MyTalimoHHast
M3MEHUYHMBOCTb.

Knaccudukanus MmyTtanuii: reHHbIE,
XPOMOCOMHBIE€, TEHOMHBIE.
YacroTa ¥ MpUYUHBI MyTaLUM.
MyTtarennsie (haKTopHbI.

3aKOH TOMOJIOTUYECKUX PSAJ0B

B HACJICJICTBEHHOM U3MEHYMBOCTH
H. . BaBusioBa. Buesinepnas
HACJICJICTBEHHOCTh U U3MEHUYHUBOCTb.
Jemoncmpavuu:

lopmpemuwi: I'. ne ®pus, H. 1. BaBumos.

Tabauyvt u cxemol: «MyTarmoHHas

PackpeiBaTh copep:kaHue TEPMUHOB U
TTOHSATHUM: HACJICACTBCHHAS
W3MEHYMBOCTH, KOMOMHATHBHAS
W3MEHYUBOCTh, MyTAIlMOHHAS
W3MEHYMBOCTh, MyTaHT, MyTallUH:
T€HHBIE, XPOMOCOMHBIE, TCHOMHBIE;
MOJTUILIONANS, aHEYILIOW NS, MyTarcHsbl.
XapakTepu30BaTh HACIEACTBEHHYIO
M3MEHYUBOCTh; (HOPMYJIUPOBATH 3aKOH
TOMOJIOTHUYECKHUX PSJIOB

B HacCJIEJICTBEHHOU M3MEHYUBOCTHU

H. . BaBunoBa u 00BICHITEH €ro
3HAYEHUEJIS OMOJIOTHH U CEJIEKIIUH.
KnaccuduimpoBats MyTaluu: reHHbIE,
XPOMOCOMHBI€, TEHOMHBIE U IPUBOIUTH
MIPUMEPHI My TaIUH.

OOBSACHITH TPUYMHBI BO3SHUKHOBEHUS
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M3MEHYHBOCTDY.

Obopydosanue: MUKPOCKOT,
Mukpornpenapar «Jlpozoduna» (Hopma,
MyTalu GOpMbI KPBUILEB U OKpacKa
Teja); KOMHATHBIE PACTeHUS C MECTPOi
OKPaCKOU JIMCTHEB.

Jlabopamopnsie u npakmuueckue
pabomul:

Jlabopatopnast pabota Ne 7. « AHanu3
MyTaIuil y 1po30¢Guisl Ha TOTOBBIX
MUKpOIpenapaTax»

MYyTaIHid, poJib (haKTOPOB-MYTareHOB.
CpaBHHMBaTh BHIBI MyTaIlui; BBISIBIISATH
MIPUYUHBI HACTICICTBEHHOM
W3MEHUYMBOCTH, MUCTOYHUKH MYTarcHOB
B OKpYy»Karonieil cpenie (KOCBEHHO).
XapakTepu3oBaTh BHESJEPHYIO
HACJICICTBEHHOCTh U H3MEHYNUBOCTh

6.8

['eneTuka 4eaoBeka

I'enernka gyenoBeka. Kapuorun
YyeJIOBeKa.

OCHOBHEIC METOAbI TCHETHKH YCIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEIOBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-T€HETUYECKUM.
CoBpeMeHHOE ONpeIeICHNE TEHOTHUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM YUCIIC

¢ nomouieto [1I[P-ananu3a.
Hacnencresenusie 3a001eBaHus
YeJI0BEKa: F'eHHbIC 00JIC3HU, O0JIe3HH

C HacJIeACTBECHHOM
IPEAPACIIONI0KEHHOCTBIO, XPOMOCOMHBIE
0ose3an. CoMaTHYeCKue U
r€HEpPaTUBHbIC MyTalIUH.

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSATUI: KAPUOTUI YETIOBEKA,
LUTOT€HETUYECKUI METO/,
reHEAJIOrMYE€CKUI METOJ, POJIOCIIOBHBIE,
OJIM3HELOBBIA METO1, HACJIECTBEHHbIE
0oJie3HU: (MOHOTEHHBIE,

C HACJIEICTBEHHON
IIPEIPACIOIOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETHUECKOE
KOHCYJIbTHPOBaHUE.

[lepeuncnarb 0COOEHHOCTH U3YUYEHUS
TE€HETUKHU YEJI0BEKA; TPUBOANTD
pUMEpPbI HACIEICTBEHHBIX 0O0JIe3HEN
YeJI0BEKa, XapaKTepU30BaTh METObI UX
npo(UIaKTUKN; 00OCHOBBIBAThH 3HAUCHUE
MEJIUKO-TeHETHUECKOTO
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CtBoJoBBIC KJIETKH. [[pUHIIATIBI
3I0pOBOTO 00pasa JKU3HU, TUaTHOCTHKH,
poUIAKTUKY U JICYCHUS TeHETHUYECKUX
Oone3Heil. MenuKko-TeHETHIECKOe
KOHCYJIbTUpOBaHUE. 3HAUCHUE
METUITNHCKON TEHETUKU

B TIPEIOTBPAIICHUH U JICYCHUN
TeHETUYECKUX 3a00JIeBaHUH YeIOBEKa.
Hemoncmpavyuu:

Tabnuywl u cxemot. «HacnenoBanue
pesyc-daktopay, «I'eHeTrka rpyri
KpOBI».

Jlabopamopnsie u npakmuueckue
pabomul:

[Tpaktuueckas pabora Ne 2.
«CocTapieHue U aHATA3 POAOCTOBHBIX
YEJIOBEKA

KOHCYJbTUPOBAHUSI.
BhIsSBISTE U CpaBHUBATH MEXIY COOOM
JIOMUHAHTHBIE U PEIIECCUBHBIC MPU3HAKU
4EeJI0BEKA.

CocTaBnsATh U aHAJIM3UPOBATH
POJIOCIIOBHBIE YETIOBEKA

Htoro yacoB 1o teme 8
Tema /. CeJsiek1iusi OpraHu3MoOB, OCHOBBI OMOTEXHOJIOTHH
7.1 | Cenekuus Kak HayKa 1 Cenekuust Kak HayKa U MpOIECC. PackpsiBaTh conepxkaHne TEPMUHOB

U Tporecc

3apox/IeHue CEICKIIMU U TOMECTUKAIIHSL.
Yuenune H. U. BaBunosa o 1ienTpax
MHOT000pa3usi U MPOUCXOKICHUS
KyJBTYPHBIX PACTCHHIA.

L{eHTpbI NPOUCXOXKICHUS TOMAIITHUX
KUBOTHBIX.

CopT, nopojia, mramm.

Y TIOHATHUM: CEJIEKIHUs, COPT, TOPO/a,
HITaMM, JIOMECTUKALIMS, WU
0JIOMallTHUBAaHNE, IEHTPBI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYpPHBIX pacTEHUU U
’KUBOTHBIX, THOpHUIA3AIHS,
MCKYCCTBEHHBII 0TOOD.
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JHemoncmpayuu:

Ilopmpemwi: H. 1. BaBuios.
Tabauywvl u cxemwvr: xkapta «L{eHTpBI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYpHBIXpacTeHu», «[lopoasl
JOMAIIHUX KMBOTHBIX», «CopTa
KYJBbTYPHBIX PacTEHHII».
Obopyodosanue: MyJSKU TUIOJIOB U
KOPHEIJIO0B JUKUX (GOpM U
KYJbTYpPHBIX COPTOB PacCTEHUMH;
repbapuii «CenbCKOX03s511ICTBEHHBIE
pacTeHus»

Ha3piBaTh 1 cpaBHUBATh OCHOBHbIE
ATaIbl Pa3BUTHUS CEJICKIIUU.

N3narate yuenue H. Y. BaBunosa

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

C oyaraMyd BO3HUKHOBEHUSIIPEBHEUIITUX
UBUIN3AIUH.

CpaBHHBATh cOpTa KyJbTYPHBIX
pacTeHHil, MOPOABI TOMAIIHUX
KUBOTHBIX U UX JTUKUXIIPEIKOB.
OuieHUBaTh POJIb CEIICKIINU

B 00€CTeueHU! PO I0BOILCTBEHHOM
0€30MacCHOCTH Y€JIOBEUYECTBA

7.2

Metoasl
JOCTHYKECHUS
CEJIEKIIMU PACTCHUM
Y KUBOTHBIX

CoBpeMEeHHbIE METO/IbI CEJIEKIUU.
MaccoBblif 1 UHAUBUY AJIbHBII OTOOPBI
B CEJIEKIIMUPACTCHUN U KUBOTHBIX.
Ouenka 3KcTepbepa.
Bbi3kopoACTBEHHOE CKpELMBaHUE —
uHOpuAuHT. Yncras quHus.
CxkpeniuBaHue YUCThIX JTUHUH.
I'eTeposuc, unu rubpuHas cuia.
HepoacrBennoe ckpeniuBanue —
ayTOpuauHr. OTHanéHHas
rubpuan3anus u e€ycrexu.
HckyccTBEHHBIN MyTareHe3 v noJiy4YeHue
NOJIMIUIOUIOB. JIOCTHKEHUS CENEKIIUU

PackpbiBath copepkaHue TEPMUHOB U
MOHATHI: HCKYCCTBEHHBINA OTOOD,
MacCOBBII 0TOOP, MHIUBUAYaJIbHBIN
0T00p, IKCTEPHEP, OTUZKOPOACTBEHHOE
CKpEIIMBaHue, YUCTas JIWHUS, TETEPO3HC,
HEPOJICTBEHHOE CKpPCIIUBaHUE,
HCKYCCTBEHHBI MyTareHes,
noymrionibl. CpaBHUBATH (HOPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBoro u
WHIUBUTYyJIBHOTO), BUIBI
rubpuan3anuu (6JIU3KOPOJACTBEHHON U
OT/IAJICHHOM ), CITIOCOOBI MOTYyUYCHHS
TIOJIUTIIIONIOB.
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pacTEeHH, )KUBOTHBIX U
MHKPOOPTaHU3MOB.
Hemoncmpayuu:

llopmpemwi: . B. Muuypum,

I'. JI. Kapnieuenko, M. ®@. 11BaHOB.
Tabauywl u cxemor: «OTHaneHHAS
rudpuauzanus», «PaboTel akageMuka
M. @. BanoBay, «Ilomummonaus.
Obopyoosanue.: MyIsKHU TUIOAO0B U
KOPHEIUIOJ0B AUKUX POopM U
KYJIbTYPHBIX COPTOB PACTEHUM.
Jlabopamopnuie u npakmuueckue
pabomui:

Dkckypeust «OCHOBHBIE METOJIBI
JOCTUKEHUS CEJIEKIIUN PACTEHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO,
IIEeMEHHYI0 depmy,
COPTOUCTIBITATENIbHBIA yYaCTOK

WM TETUTMYHOE XO03SIMCTBO)

[IpuBOAUTE TTPUMEPHI TOCTUKEHUN
CEJIEKIIUY PACTEHUIN U KUBOTHBIX

7.3

buorexnoorus
Kak OTpaciib
MIPOU3BOJCTBA

buorexHonorus kak orpacib
MPOU3BOACTBA. | €HHAsI MHKEHEPUSI.
Ortanbl co3nanus pekomOunantHoi JIHK
Y TPAHCTEHHBIX Oprann3MoB. Kiietounas
uHXeHepusi. KileTOUHbIE KyIbTYPHI.
MUKpOKIOHAIBHOEPA3MHOKEHUE
pacrenuil. Knonnposanue
BBICOKOIIPOAYKTHUBHBIX

PackpbIBaTh copepxaHue TEPMHUHOB U
MOHATHI: OMOTEXHOIOT S, KIETOYHAs
WHXXEHEPHUsl, TeHHAs UHKEHEPUS,
KJIOHUPOBAHKE, TPAHCT€HHBIE
opranusMmsbl, 'MO (reneTuuecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpaciib IPOU3BOJICTBA, OCHOBHBIE
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTUYECKUE U ITUUECKUE TPOOIIEMBI.

I'MO — reneTuuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyst u cxemvt: «OOBEKTHI
onorexHoiaoruny, «Kinerounsre
KYJBTYPBI U KIIOHHPOBAHHEY,

«KoHCTpyHpoOBaHHE M TIEPEHOC T'€HOB,

XPOMOCOM»

JOCTHKCHU A OMOTEXHOJIOTHH B 00JIaCTH
IMPOMBIIIJIICHHOCTH, CCIILCKOT'O XO3S1CTBa

Y MEIUIIMHEI.

[lepeuncisTh U XapaKTEpPU30BAThH
OCHOBHBIEMETO/IBI M JIOCTH)KCHUS
OMOUH)KEHEPUH.

OO0cCyKIaTh IKOJIOTHYECKUE U
ATUYECKHE aCMIEKThl HEKOTOPHIX
HCCIIeIOBaHUM B 00JacTu
OMOTEXHOJIOTHH (KJIOHUPOBAHMUS,
HUCKYCCTBEHHOTO OTUIOJOTBOPEHUS,
HAIPaBJICHHOTO W3MEHEHUsI TeHOMA U
CO37aHMs TPAHCTCHHBIX OPTaHNU3MOB)

HToro yacos 1mo TeMe 3
Pe3epBHoE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME
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11 KUIIACC

No
/o

Hanmenosanue
pas3zesioB U TeM
y4eOHOTro IpemMeTa

KommuectBo
4acoB

[IporpammHoO€ conepkaHue

OcCHOBHBIE BUBI IE€ATEIHHOCTH
00yJaroIMXCcs

Tema 1. DBoJIIONMOHHAA OMOJIOrHSA

11

DBOJIONUS U METOBI
€€ N3y4eHUs

1

[Ipennockuiku BO3SHUKHOBEHUS
ABOJIFOLIMOHHON TEOPHUU. DBOITIOLMOHHAS
Teopus U €€ MECTO B OMOJIOTHH.
BnusiHue 3BOTIOLMOHHON TEOPUU

Ha pa3BUTHE OUOJIOTUU U JPYTUXHAYK.
CBuzieTenbCTBa YBOIOLUH.
[TasneonTONOTNUECKHE:
MOCJIEIOBATEILHOCTD MOSIBIICHUS BUJOB
B MMAJICOHTOJIOTUYECKOM JIETOIHCH,
nepexoaHbie POPMBI.
buoreorpaduyeckue: cXoICTBO U
paznuune GpayH udop MaTEpPUKOB U
OCTPOBOB. OMOPUOIOTHYECKHE: CXOJICTBA
U pa3inuus SMOPHOHOB Pa3HBIX BUJIOB
MMO3BOHOYHBIX.
CpaBHUTEIHLHO-aHATOMUYECKHUE:
TOMOJIOTUYHbIE, AHAIIOTUYHBIE,
pPyAMMEHTapPHBIE OpTaHbl, aTABU3MBI.
MouiekynsspHO-OMOXUMHYECKHE:
CXOJICTBO MEXAHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX

PackppiBaTh copepkaHne TEPMHUHOB H
MOHSITUI: YBOJIIOIUS, TIEPEXOTHBIC
bopmbl, GUITOTEHETUYECKUE PSIIBI,
BU/IBI-2H/ICMUKH, BUBI-PEITUKTHI,
3aKOH 3apO/IBIIIEBOrO CXOJICTBA,
OMOreHETUYCCKHM 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyJUMEHTapHbIC OPTaHbl,
aTaBU3MBI.

[lepeuncriaTh OCHOBHBIE ATAIbl PA3BUTHS
ABOJIFOLIUOHHON TEOPHH.
XapaKkTepru30BaTh CBUIETEIHCTBA
HBOJTIOIMU: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduyeckue,
AMOPHOJIOTUYECKUE, CPABHUTEIHHO-
aHATOMHYECKHUE, MOJICKYJISIPHO-
OMOXUMHUYECKHE.

[IpuBOANTH MPUMEPHI EPEXOTHBIX
dbopM OpraHu3MoB, (HHIIOTCHETHUECKUX
PSIIOB.

[IpuBoauTh (HOPMYJIUPOBKU 3aKOHOB
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METa0OJMYECKUX MyTeH y BCEX KUBBIX
OpPTaHU3MOB.

Hemoncmpayuu:

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

K. M. bap, O. I'ekkenb, @. Mroiep.
Tabauywvl u cxemol: «Pa3Butne
OpraHUYECKOro Mupa Ha 3emiiey,
penbedubie TAOIUIIBI «3apOIBIIIH
MMO3BOHOYHBIX KUBOTHBIX),
«ApPXEONTEPUKCH.

Obopyoosanue. buoreorpapuyeckas
KapTa Mupa; koyuekus «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U
pacTeHHI»; BIIAYKHBIE MTPENapaThbl
«Pa3BuTHe HacekoMoroy, «Pa3putue
JISITYIITKAD

OMOreHETUYECKOTO U 3apOJbIIICBOIO
CXoACTBa

1.2

Hcrtopus pazsutus
NpeACTaBICHUN
00 ABOJTIOITUHU

OBouronioHHas teopus Y. Jlapeuna.
[Ipennockuiku BOSHUKHOBEHUS
JapBUHU3MA. J[BUKYIIIHE CUITBI
ABOJIIOLIMM BUJIOB 10 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

MIPU OTPAHUYEHHOCTH PECYPCOB,
HEONPEEIIEHHAS N3MEHYNBOCTb,
0opn0a 3a CyIecTBOBaHHUE,
€CTEeCTBEHHBIN 0TOOD).
CuHTteTnyeckasi TEOpHs BOJIIOLINU

PackpriBaTh conepxaHle TEPMUHOB U
MOHSITHUI: CUCTEMAaTHKa, €CTECTBEHHBIM
U MCKYCCTBEHHBIN 0TOOp.
XapakTepu3oBaTb OCHOBHbIE
ABOJIIOLIMOHHBIC UJCH, KOHLEIIUA 1
TEOpUH; CPAaBHUBATH B3TJIAbIHA BUI U
sposmonuio K. JImnnes, JK.b. Jlamapka,
Y. lapBuHa.

OuenuBath Bk JInHHEsS B pa3BUTHE
CUCTEMATUKH U OOBSCHATH MPUHITUTIBI
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(CTD) 1 e€ OCHOBHBICTIOIOKEHHS.
Hemoncmpayuu:

lopmpemuwi: K. JIunnen, XK. b. Jlamapk,
Y. [lapBuH.

Tabauywl u cxemor: «Ilomynsumy,
«Kapra-cxema MapuipyTa myTeHIeCTBUS
Y. NapBunay, «@opmMbl 60pHOBI

3a CylIECTBOBaHHE», « ECTECTBEHHBIN
ot0op», «MHOrOo0Opasue cCopToB
pacteHuit», « MHOrooopasue mopoa
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBI.
XapakTepu30oBaTh COIECPKAHUE U
3HAYEHUE HBOITIOLUOHHONW KOHIENIIUN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAJIbHO-D)KOHOMUYECKHUE
MPEANOCHUIKM BOZHUKHOBEHHUS
3BOJIFOLMOHHOMN Teopun Y. JlapBuHa.
PackpsbIBaTh coliepKaHUE IBOTIOIUOHHON
teopun. /lapBuHa; cpaBHMBATH
HEONPEIEIIEHHYIO U ONPEACIEHHY IO
M3MEHYUBOCTb, ECTECTBEHHBIN U
HCKYCCTBEHHBIH 0TOOP, PopMbI OOPHOBI
3a CyILECTBOBAHUE.

OnuceIBaTh NOJIOKEHUSI CHHTETUYECKON
teopun dBostonun (CTD) u 0OBSACHATH
e 3HaueHHe IIOUOIOTUU

1.3

Bun: xpurepun n
CTPYKTYypa.
[Tomynsauums kak Kaxk
JJI€MEHTapHast
eAVMHHIA BUJA

MuxposBomonus. [lonynsuus kak
€AVMHHUIABUA U SBOJIFOLIHH.
Hemoncmpayuu:

Tabauyvt u cxemor: «Ilomynsamumy,
«MyTaluroHHass U3MEHUYUBOCTHY.
Obopyoosanue.: MAKPOCKOTI,
MuKponpenapar «J[pozodumna» (Hopma,
MyTaluu (POPMBIKPBUILEB U OKPACKU
Tena), MoJienb-anmuinkanus «llepekpéct
XPOMOCOMY.

PackpeiBath comepikaHue TEPMUHOB U
MOHSTHI: MUKPOIBOJIOIINS, BUI,
KPUTEPHUH BUA, apeaJl, TOIYJISIIHS,
reHo(OoH, MyTaluu, KOMOUHAIINH
T'CHOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATUYCCKYIO CIUHUITY U
[IEJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Briaensate kpuTepun BUIa
(Mopdonornueckuii, pu3HMOIOTUUECKUH,
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Jlabopamopnsle u npakmuyeckue
pabomot:

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

OMOXMMHYECKUN, TCHETHYCCKHH,
HKOJIOTUYECKUH, reorpauyeckuii) u
MIPUMEHATH KPUTEPUU JIJISI OTTUCAHUS
KOHKPETHBIX BUJOB.
XapakTepu3oBaTh MOMYJISIIAI0 KakK
CTPYKTYPHYIOCIUHUILY BUJIA U
ABOJIIOLIMU.

OnuceIBaTh NOMYJISAINIO 10 OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | JIBwKyInue Crjbt JIBrxymme cuibl (pakTopsl)3BoOUMU | PackpeiBaTh cojep:kaHHe TEPMUHOB U
(3memeHTapHbIE BUJIOB B Ipupoje. MyTalmOHHBINA NOHATUN: KOMOUHATUBHAs
(akTOpBI) FBOTIOIIUU IPOLECC 1 KOMOMHATUBHAs WU3MEHYHMBOCTh, MyTallU1, MyTallUOHHBIN
M3MEHYHUBOCTD. oMy IAIIMOHHBIE BOJIHBI | IPOLIECC, MOMYJIALIMOHHBIE BOJIHBI,
u npeid reroB. M3omnsaius u Murpanus. | apeiid reHoB, W30JIAINs, MUTPAIUH.
JHemoncmpayuu: XapakTepu3oBaTh AIEMEHTApHbIE
Tabnuyvl u cxemul: «J|BUXKyIINE CUIIBI (aKTOPBI HBOTIOLUHU: MYTALIMOHHBII
HBOJIFOLIUN» npoiiecc, KoOMOMHAaTUBHAs
W3MEHYHMBOCTb, TOMYJISIIUOHHBIE BOJIHBI,
Jpeiid reHoB, U30JIALUS, MUTPALIMSL.
VYcTaHaBnMBaTh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U Pe3yJIbTaTOM JIEUCTBUS
JBIKYIIUX CHJI (3J1€EMEHTapHBIX
(hakTOpPOB) SBOJIOLIMHU
1.5 | EcrecrBennslii 0TOOp EctecTBeHHBII 0TOOP — HampaBisifouid | PackpeiBaTh conepKaHue TEPMUHOB U

u ero (popmbl

(bakTop 3BOIIOILHUH.
@DopMBbI €CTECTBEHHOT'0 0TOOPA.

MOHSATHUM: €CTECTBEHHBIN 0TOOpP, O0phda
3a CyIIeCTBOBAaHHE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTeCTBEHHBIN
otbop», «boprba 3a cymiecTBOBaHHE

OnuceIBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBatb POpPMBI €CTECTBEHHOTO
otbopa (IBIXKYIIUN, CTAOMIU3UPYIOUTUHN,
JU3PYIITUBHBIN) M CPAaBHUBATH UX MEKIY
co0o0i1.

XapakrepusoBaTb O0pPEOY

3a CyIIECTBOBAHUE U CPABHUBATH €€
BUJIBI (MEXKBHUIOBAsI, BHYTPHUBHIOBAS,
6oprOa ¢ HeOIaronpUsTHEIMU
¢dakTopaMu BHEUTHEH cpepl)

1.6

Pesynprarsl
HBOJIIOLIMHU:
MPUCTIOCOOJIEHHOCTh
OpPraHHU3MOB U
BUI000pa30BaHue

[Ipucnoco61eHHOCTh OPTraHU3MOB
KaK pe3yabTaT sBostonuu. [Ipumepst
MIPUCIIOCOOJICHUH Y OPraHU3MOB.
Apomopho3bl 1 HAKOATATITAIIUY.
Bunu BunoobpaszoBanue.

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

Hemoncmpayuu:

Tabauyst u cxemol:
«IIprcroco0IeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa30oBaHUEY,
«IKOJIOTUIECKOE BUI000pA30BAHHE.
Obopyoosarue:

KoJutekius «[I[pruMepsI 3amuTHBIX
MIPUCTIOCOOICHUN Y KUBOTHBIXY,

PackppiBaTh cosiep)kaHre TEPMHUHOB U
MOHSITHIA: IPUCTTIOCOOJICHHOCTD,
MTOKPOBUTEIILCTBEHHAS H
IpelocTeperaplnas okKpacka,
MacCKHpOBKa, BUJI000pa30BaHuUE.
OnuceIBaTh MEXaHW3M BO3HUKHOBEHUS
MPUCIIOCOOJICHUI Y OpPraHU3MOB.
BoIABIATH 110 M300paKeHUSIM, Ha KUBBIX
1 (DUKCUPOBAHHBIX MperapaTax MpUMEphI
MPUCTIOCOOJICHHOCTH PACTCHHUM H
’KUBOTHBIX K YCIOBUSAMCPE/IBI

oOuTaHMsl, JOKA3bIBATh OTHOCUTEIIBHYIO
11e71ec000pa3HOCTh MPUCIIOCOOTICHUM.
XapaxkTepuszoBaTh CIIOCOOBI U
MEXaHU3MbI BUA000pa30BaHMUS;
OTHMCHIBATHh U CPABHUBATH OCHOBHBIC
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KOJUICKITUSI HACEKOMBIX C Pa3INIHBIMH
TUIIAMU OKPACKH; Ha0OP TUIOI0BU
CEMSIH.

Jlabopamopnsie u npakmuueckue
pabomul:

JlaGopatopHas padota Ne 2. «Onucanue
MPUCTIOCOOJICHHOCTH OpraHU3Ma U ee
OTHOCHUTEJIBHOTO XapaKTepar»

(OPMBI DKOJIOTHYECKOTO U
reorpaduIecKoroBH1000pa30BaHUS

1.7

Hanpasnenus u nmytu
MaKpO3BOJIFOLIUU

MakponsBodonus.

dopMbI 3BOTIONUN: (DUTIETHYECKAs,
JTUBEPIreHTHAS, KOHBEPTCHTHAS,
napauiensHas. HeobpatumocTs
sBoJironu. [Ipoucxoxnenue

OT HECIEeIHATU3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyromas crieruann3anus.
AnanTvuBHas pajguaiysi.
Hemoncmpayuu:

Ilopmpempwi: A. H. CeBeplioB.
Tabauywl u cxemovl: <KApoMopdo3bD»,
«anoamanrarumy, «O0mmas
JIeTeHEPAITHS.

Obopyoosanue: moneib « OCHOBHBIC
HaIpaBJICHUS DBOJIIOIHIY; 00BEMHAs
Mojenb «CTpoeHHE TOJI0BHOTO MO3ra
MTO3BOHOYHBIX)

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTHI: MAaKPOIBOJIOLIUSA, (PHUIIOTEHE3,
OMOJIOrMYECKUI MTPOrpecce U perpecc,
apomop o3, uauoaaanTaus, ooast
JeTeHepals, aJanTUBHAS pagralius.
XapakTepu3oBaTh (POPMbI IBOJTFOLIUH.
BoisBiats apomopdo3bl 1
UIM0AIaNITallud YPACTCHUN U
KUBOTHBIX.

CpaBHUBaTh OMOJIOTHYECKHIA TIPOTpece
1 OMOJIOTUYECKHI perpecc, apoMopdo3,
UIN0AIANITAIUIO U OOIITYTO
JereHepaLuIo.

BhISBIATH B3aUMOCBSI3U MEXKITY Ty TSIMU
Y HAIIPaBJICHUSIMU IBOJIIOITUN

Yy PaCTEHUN U KUBOTHBIX

Htoro yacos no treme

60



Tema 2. Bo3HUKHOBeHMe U pa3BUTHE 'KU3HU HA 3emuie

2.1 | Uctopus xu3Hu

Ha 3eMie ¥ METOIbI
€€ U3y4cHUs.
I'unotessl
MPOUCXOXKICHUS
’KHM3HHU Ha 3emJie

2

JloHay4HbIE€ peACTABICHUS

0 3apOKJICHNUM XU3HHU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emiie: aOMOreHe3 UIaHCIEPMHUS.
XuMu4ecKasi 3BOIIOLIHS.
AOUVOTEHHBI CUHTE3 OPraHUYECKUX
BEIIECTB U3HEOPTraHUYECKUX.
DKCNEPUMEHTATBLHOE TOATBEPIKICHUE
XUMHUYECKOU IBOJIFOLIHH.

HauanbHble Tarnbl 0M0JIOrM4ecKon
sBotonnu. I'unoresza PHK- mupa.
dopMupoBaHuE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MPOTOKJIETKH.
[lepBbi€ KIETKU U UX HBOIIOLIHSL.
DopMHUPOBaHUE OCHOBHBIX TPYIIII
JKUBBIX OPTaHU3MOB.
Jemoncmpavuu:

Topmpemui:

®. Penn, JI. [Tactep, C. Munnep,

A. U. Onapumn, I'. FOpu.

Tabnuywl u cxemwvl: «Bo3HUKHOBEHUE
CoiHEeUHOM CHUCTEMBI»,

«Pa3BuTHE OPraHUYECKOIO MUPaAy,
«PacturennHas kiaeTkay», «KuBotHas
KJeTkay, «[Ipokapuornueckas
KJIETKa»

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSTHI: KpeallMoHNu3M, aOUOreHes,
BUTAJIM3M, IMTAHCTIEPMUS, OMOII033,
KoalepBaThl, MPOOUOHTHI, CHMOHUOTEHE3.
XapakTepu3oBaTh METO/IbI U3YUEHUS
MCTOPHUYECKOIO MPOILIOTro 3€MIIN.
[lepeuncnsaTb OCHOBHBIE 3TAMbI
XUMHUYECKON HOMOJIOrMYeCKOn
HBOJIFOLUH.

W3narate copepkaHue TUIoTe3 U TeOpuil
BO3HUKHOBEHUS KM3HU HA 3eMJIe
(kpealoHn3Ma, CaMOIIPOU3BOJIBLHOTO
3apOKJI€HUsI (CIIOHTAHHOTO),
nancnepmuu, runote3sl PHK-mupa).
OnuceiBaTh 3kciepumenTsl C. Mumiepa
u ['. FOpu no noay4eHuro OpraHuyecKux
BEILECTB U3 HEOPTAHUYECKUX ITyTEM
a0MOreHHOTO CUHTE3a
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2.2

OCHOBHBIC ATaIbI
SBOJIIOIUH
OpraHUYECKOTO MHpa
Ha 3emJie, pa3BUTHE
YKU3HH T10 3paM U
nepruoamM

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

Y IIPOTEPO30MCKas 3phl. [1aneo3onckas
apa u e€ mepuoIbl: KEMOPHUICKUH,
OPAOBUKCKHH, CUITYpUHCKHUM,
JICBOHCKUH, KAMEHHOYTOJIBHBIM,
IIEPMCKHH.

Me3so301ickas 3pa 1 €€ NEPUOIBL:
TPUACOBBIM, FOPCKUM, METOBOM.
KaliHo3oiickas spa u €€ nepuobl:
MaJI€OreHOBBINM, HEOTCHOBBIN,
AHTPOITOTN€HOBBIM.

XapakTepuCcTUKa KiuMara u
reoJIOrHYeCKUX MporeccoB. OCHOBHbBIE
3TaIbl 3BOJIFOLIUU PACTUTEIIBHOTO U
YKUBOTHOTO MHUpa. ApoMopdho3bl

y pacTeHuil 1 )kUBOTHBIX. [losBIEHNME,
paclBET U BBIMUPAHUE TPYII KUBBIX
OpPraHu3MOB.

Hemoncmpayuu:

Tabnuysl u cxemol. «Pazputne
OPTraHUYECKOTO MUPay,
I'COXPOHOJIOTHYECKAs TaOJIHIIa;
KOJUTEKIIUS «DPOpMBI COXPAHHOCTH
MCKOIIA€MbIX )KUBOTHBIX M PACTEHUI.
Jlabopamopnsie u npakmuueckue
pabomot:

PackpbIBaTh coepxaHue TEPMUHOB U
MOHSITUH: DOH, pa, MEPUO/I,
apoMop(o3bl, UTUOATANTAIINH.

3HaTh MOCJIEeI0BATEILHOCTh YOHOB:
KaTapxeu, apxeu, MpoTepo30i,
banepo30ii; 3p: apxelickas,
IIPOTEPO30MCKAsL, MATIEO30MCKas,

M€3030MCKasl, KaWHO30MCKast; IEPUOOB:

KEeMOPUICKUI, OPJIOBUKCKHM,
CUITYPUNCKHUI, T€BOHCKHUM,
KaMEHHOYTOJIbHBIN, [IEPMCKH,
TPUACOBBIN, FOPCKHUI, MEJIOBOM,
MajJeOreHOBBIM Y HEOTCHOBBIM,
AHTPONOTE€HOBBIN.

XapakTepru3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUHU OPraHUYECKOr0 MUpa

I10 3paM U NEPUOAAM IeOJIOTHUYECKOU
WCTOPHUM; dTaIbl PA3BUTHS
PaCTUTEIBHOIO U KUBOTHOTO MUpA.
Breiienuthb riaBHbie apoMop(o3sl
PACTEHUH U )KUBOTHBIX.

CpaBHHBaTh MEXTy CO00M
MIPEJICTABUTENICN CUCTEMATUUYECKHUX
IPyNI OPTaHU3MOB, BBISIBJISITh YEPTHI
YCJIOKHEHUS U TPUCTIOCOOIEHHOCTH
K YCIIOBUSIM KU3HU
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[Ipaktuyeckas padota Ne 1. «M3yuenue
HCKOITA€MBbIX OCTAaTKOB PACTECHUU U
JKUBOTHBIX B KOJUICKIHSIX.

DKCKypcust « DBOIOLNSI OPraHUYECKOTO
Mupa Ha 3emJie» (B €CTeCTBEHHO-
HAyYHbIH WIIMKPACBEIUECKUI My3eil)

2.3 | CoBpemeHHast Cucrema opraHu4ecKoro Mupa Kak PackpbiBath coniepkaHue TEPMUHOB U
cucrema oTpaxeHue 3BooIH. OCHOBHbBIE MOHATHI: CHCTEMAaTHKa, UCKYCCTBEHHAS U
OpraHUYEeCKOTO MHUpa CHUCTEMATUYCCKUE TPYIIIBI OPraHU3MOB. | €CTECTBEHHAs Kilaccu(PuKanus, OMHapHast

Jemoncmpayuu: HOMEHKJIATypa, IPUHITUIT
Tabauywl u cxemol: «CoBpeMeHHas HUEPaAPXUIHOCTH.
CUCTEMA OPTaHUYECKOTO MHUPa XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OpPraHUYECKOTO MHpa
2.4 | DBoJIOIMUS YCIIOBEKa DBOJIIOIUSA YeTI0BeKa. AHTPOMOJIOTHS PackppIBaTh copepkaHue TEPMUHOB H

(anTpOmnorexes)

Kak Hayka. Pa3Butue npencraBieHuit
O MPOUCXOXKICHUU YeTOBEKa. MeTobI
U3y4deHHs aHTponorene3a. CxoAcTBa u
pa3Iuyus 4eIOBEKA U KUBOTHBIX.

CucreMaTnuecKoe MoJIOKCHHUE YeI0BeKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabnuyvl u cxemvi: «CpaBHEHHE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIoBeKa M 4eJI0BEKOOOPa3HbIX
00e3bsTHY.

Obopyoosanue: CIENKA WU
M300paKEHUSI KAMEHHBIX OpYAUid

TOHSTHI: aHTPOTOJIOTHS, aHTPOIIOTECHES,
yenoBek pasymubiii(Homo sapiens),
MPSIMOXO0XKJICHUE, BTOPasi CUTHAJIbHAS
CHUCTEMA.

ITepeuncnsaTh 3a1a4u AHTPOIIOJIOTHH,
ATAIbICTAHOBJIEHUS U PA3BUTHUS
MPEACTABICHUMN O POUCXOKICHUU
YeJI0BeKa.

N3marate OCHOBHBIE TTOJIOKECHUS
teopun Y. JlapBuHa, KpUTUYECKU
OIICHUBATh HEHAYYHYIOUH(POPMAITHIO
O MPOUCXOXKJICHUH YEJIOBEKA.

3HaTh CUCTEMATUYECKOE MTOJI0KEHNE
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NEPBOOBITHOTO YelIOBeKa: KaMHU-
qorepsl, pyouna, ckpebdiia

Busa Homo sapiens, mepedncisth ero
MOp(}OIIOro-aHATOMUYECKUE TPU3HAKU
pa3HOTO YPOBHS (THI, KJIACC, OTPSII

u Jp.).

YcTanaBnuBaTh Y€PTHI CXOICTBA U
pasTUINYeIoOBeKa U )KUBOTHBIX.
OOBICHATH U OLICHUBAThH 3HAYCHUE
HAyYHBIX 3HAHUH O TIPOUCXOXKICHUN
YeJIOBEKa JIJIsl MOHUMaHUSI MeCTa U POJIH
YeoBeKa B MPUPOJIE

2.5

JIBrKyIIME CUITBI

(pakTopsI)
aHTpoOIIOreHe3a

JBrkyume cuiibl ((hakTopsbl)
anTpornorene3a. Hacneacreennas
U3MEHYHMBOCTD U €CTECTBEHHBIN OTOOP.
OO01ecTBeHHbINH 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUU TPYa,
MBIIIJICHUE, PEYb.

Hemoncmpayuu:

Tabauyst u cxemvt: «CpaBHEHHE
aHATOMHYECKUX YePT CTPOCHUS YeJIOBEKa
Y YEJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIEC MECTa MAJICOHTOIOTHIECKUX
HAXOJOK MPEAKOBCOBPEMEHHOTO
YEJIOBEKAY.

O6opynoBaHue: MYJISKH
«IIpoucxoxaeHune yemoBeka
(MaJICOHTOIOTUYECKIE HAXOJTKH )»

PackppiBaTh comepkaHue TEPMUHOB H
MOHATUH: (haKTOPBI AaHTPOTIOTEHE3A,
IPYIIIOBOE COTPYIHUYECTBO, PEUb,
OpyAHHAS JIEATEeITHLHOCTD,
MOJIUMOPHU3M.

XapakTepru30BaTh JBIKYIIHE CHIIBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYECKHE U COIUAJIbHEIC,
CpPaBHUBATh MX MEXIy COOOM
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2.6

OCHOBHBIC cTauun
SBOJIFOITMH YCJIOBCKA

OCHOBHBIC CTaJUH U BETBH SBOIIOINHT
YeJI0BEKa: aBCTPAIONUTEKH, HemoBeK
yMenbii, YemoBek npsaMOXOAsIINM,
YenmoBek HEaHAEPTAIBCKUN, UeloBeK
pa3yMHBI COBPEMEHHOI'O THUIIA.
Haxojxu uckomnaeMbIX OCTaHKOB,
BpeMs CyIlIeCTBOBaHUs, 00J1aCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO
MO3Ta, 00pa3 KU3HHU, OPYIUSI.

Jemoncmpavyuu:
Tabnuywvl u cxemol: «OCHOBHBIE MECTa

NaJIEOHTOJIOTHUYECKUX HAXO0/I0K IPETKOB
COBPEMEHHOT'0 YEeJIOBEKa»,
«JlpeBHeimme moan», «JpeBHue
aroaun», «[lepBeie cOBpeMEHHbBIE JTHOAN.
OO0opyoBanue: MyJIsHKH
«IIpoucxoxaeHue yenoBeka» (OOCThI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJIepTaiblia, KPOMaHbOHIIA); CIETKU
WM 1300paKeHUsI KAMEHHBIX OPY U
NEPBOOBITHOTO YeIOBEKa: KaMHU-
qoIrmnepsl, pyousna, ckpebdiia

PackpbiBaTh conepxaHne TEPMUHOB U
ITOHATHN: aBCTPAIIONIUTEK, YEIIOBEK
YMEJIbIN, YEJIOBEK MPAMOXOIALINH,
HEaHJepTajel, KpOMaHbOHEIL,
HEOJIUTUYECKAsi PEBOJIIOIIHS,
NepBOOBITHOE UCKYCCTBO.
XapakTepu30BaTh U CPABHUBATH MEK]TY
000l OCHOBHBIC CTAUN DBOJIIOINH
YEJIOBEKA: XPOHOJOTUYECKUI BO3PACT,
apeaJ pacrnpocTpaHeHusi, 00bEM
TOJIOBHOT'O MO3Ta, 00pa3 )KU3HU U

opyaus Tpyaa

2.7

Yenoseueckue pacsl
Y IPUPOJHBIE
azanTanuy 4esIoBeKa

UYenoseueckue pacbl. OCHOBHBIE
OOJBITIME PACHl: €BPONICOUTHAS
(eBpaswmiickas), HErpo-aBCTpAIOUAHAS
(3KBaTOpHUAIIbHAS ), MOHTOJIOUIHAS
(a3uarcko-aMepuKaHCcKas).

PackpeiBaTh coqiepkaHue TEPMUHOB
Y TIOHSITUI: Pachl, paCOr€HE3, COlral-
JApPBUHU3M, PACU3M, METHUCAIIUS.
XapakTepu3oBaTh U CPABHUBATh
Mpe/icTaBUTENIeHYeI0BeYeCKUX pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJCTABUTEIICH YeIOBEUECKUXPAC

K YCIIOBUSIM CYIlIeCTBOBaHMs. ENMHCTBO
yenoBedyeckux pac. Kputuka
COITMAILHOTO JJAPBUHMU3MA M pacu3Ma.
Jemoncmpayuu:

Tabnuywvl u cxemwvi: «YemoBeyeckue
pacb»

PacKpbIBATh IPUUMHBI 1 MEXaHU3MBbI
pacoreHesa, nepeuncisTh U MPUBOJIUTH
pUMEPBI TPUCTIOCOOIEHHOCTH YEI0BEKa
K YCJIOBUSIM CPEJbI, TPUMEPHI
MPUCTIOCOOUTENBHOTO3HAYEHUSI PACOBBIX
IIPU3HAKOB.

Jloka3piBaTh €IMHCTBO BUAa HOMO
sapiens, HayYHYI0 HECOCTOSITEIbHOCTh
PaCOBBIX TEOPUH,UJEH COLHATBHOTO
JapBUHU3MA U pacu3Ma

HToro uacosB 1o Teme

9

Tema 3. Opranusmbl U OKpPY:KaUIas cpeaa

3.1 | Oxomorus kak Hayka 1 DKOJIOTHsI KaK HayKa. 3aJa4yuu paszeinsl | PackpbeiBaTh conepKaHue TEPMUHOB U
DKOJIOTHH. ITOHSATHI: DKOJIOTHSI, TTOJIEBBIE
MeToapl 3KOJIOTHYECKUX UCCIIEIOBAHUN. | HAOIOACHUS, YKCIICPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHHUTOPHUHI OKPY KalOLEH CPebl,
COBPEMEHHOI'0 YEJI0BEKA. MOJEIUPOBAHUE, DKOJIOTHIECKOE
Hemoncmpayuu: MHPOBO33pEHUE.
Ilopmpemoi: A. I'ym0O0IBIT, IlepeuncnsaTh 3a1a4n 3KOJIOTUH, €€
K. @. Pynbe, O. I'exkelns. pas3zensl UCBSI3U C APYTUMU HAyKaMMU.
Tabnuyer u cxemur: kapta «IIpuponnsle | XapakTepu3oBaTh METOIbI
30HBI 3EMIID» DKOJIOTHYECKUX UCCIEN0BAHNN

3.2 | Cpensl oOuTaHUs U 1 Cpenbl oOuTaHus OPraHW3MOB: BOJIHAasl, | PackpbIBaTh cojepikaHre TEPMUHOB

IKOJIOTUYECKUE
bakTopbI

Ha3eMHO-BO3/1ylIIHAsA, IOYBEHHAs,
BHYTPHU-OPTaHU3MEHHASI.
DKoJioruueckue (PaxTopsl.
Knaccudukanuys 3x010ruaeckux

Y TIOHATHI: cpefa OOUTaHMS,
IKOJIOTHYECKHE (aKTOPHI,
OMOJOTHYECKUN ONTHMYM,
OTpaHUYMBAIOIIUNA (JTAMUTUPYIOITUI )
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(dhakTopoB: abnoTHueckue, OUOTHUYECKHUE
U aHTPOTIOTEHHBIE.

JlelicTBUE KOIOTHYECKUX (PAKTOPOB

Ha OpTaHU3MBEI.

Hemoncmpayuu:

Tabauyst u cxemvi: «CpenploOUTaHUS
OpTaHU3MOBY

dakTop.

XapakTepru3oBaTh YCIOBHS CPET
OOWTaHUS OPTaHU3MOB;
KJIACCU(PUITUPOBATH U XapaKTePU30BaTh
AKOJIOTHYECKHE (PaKTOPBI: A0MOTHIECKHE,
OMOTUYECKHE U AHTPOTIOTEHHBIE.
OnuceIBaTh ACHCTBUE IKOJIOTHUECKUX
(hakTOpOBHA OPTraHU3MBI.
XapakTepru3oBaTh 0OCOOCHHOCTH
CTPOCHUS U KU3HEIEATSIbHOCTH
pacTeHUH U )KUBOTHBIXPA3HBIX CPEJT
obutaHus

3.3

AOuortnyeckue
(dakTopbl

AOuoTtnueckue (hakTophl: CBET,
TEeMITepaTypa, BIAKHOCTb.
doronepuoausm.IIpucrnocobnenus
OpraHU3MOB K JIEHCTBUIO a0OMOTUYECKHUX
bakTopoB. bruosornueckuepuTMBbI.
Hemoncmpayuu:

Tabauywl u cxemvt: «DoTOTIEPUOTNIMY.
Jlabopamopnvie u npakmuueckue
pabomol:

JlaGopartopHas pabora Ne 3.
«Mopdonoruaeckue 0COOEHHOCTH
pacTeHUl U3 Pa3HBIXMECT OOUTAHUS.
JlaGoparopHas pabota Ne 4. « Bnusinue
CBETa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIEyCa»

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

AHanu3upoBaTh JICVCTBUE CBETA,
TEeMITepaTyphl, BIAXKHOCTH HA OPTraHU3MbI
Y TIPUBOIUTH TIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHNU3MOB.
[IpoBoaUTE OMOIOTHYECKUE HAOTIOICHUSI
1 0OPMIIATH PE3yJIbTaThl MPOBEAEHHBIX
HaOJTIOICHUI
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3.4 | buotnyeckue buotnueckue paxropsl. Buasi PackpriBaTh copepkanne TEPMUHOB
dakTopsl OMOTUYECKUX B3aUMOJICCTBUIA: U TIOHATUM:0MoTHYeCKHE (HaKTOPbI,
KOHKYPEHITUS, XHUIITHUYSCTBO, CAMOHMO3 U | XMITHUYECTBO, [TaPa3UTU3M,
ero ¢opmbl. [1apazutusm, koonepanusi, | KOHKYpPEHLUs, MyTyaau3M, CAMONO3,
MyTyaJli3M, KOMMEHCAIA3M KOMMEHCAJIN3M, HaXJICOHMIECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, aMEHCAJIU3M,
AMeHcanu3M, HEUTPaIu3M. HEUTpaAIU3M.
3HaueHHe OMOTHYECKHUX XapakTepu3oBaTh OMOTUUYECKHE
B3aUMOJICUCTBUI JIJIsl CYII€CTBOBAHUS (bakTOphl U BUIBIB3aMMOOTHOIICHH
OpraHU3MOB B IPUPOJAHBIX COOOIECTBAX. | MEXKIY OpraHU3MaMu; IIPUBOIUTH
Jemoncmpayuu: pUMEpPbl B3aUMHOU
Tabauywl u cxemol.: «IluineBbie Hemm» MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXTYy COOON BUJIBI
OMOTUYECKUXB3aUMOJICUCTBUI
OpraHU3MOB
3.5 | Dkosornyeckue DKOJIOTUYECKHE XapaKTePUCTHKU PackpbiBath coniepkaHre TEPMUHOB U
XapaKTEPUCTUKHU nomyJisiiiid. OCHOBHBIETIOKA3aTeNN MOHATHI: TIOITYJISIIHSI, YUCIICHHOCTD,

BHU/J1a U IOITYJISIIUA

NOMYJIILNN: YUCIEHHOCTb, INIOTHOCTb,
POXKIAEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanusd. JluHaMyuKa YMCI€HHOCTH
NOMYJISILNN U €€ PEeryJIsALHusL.
Hemoncmpayuu:

Tabauyvt u cxemol: «llomynsuum»,
«3aKOHOMEPHOCTH POCTA YHCIEHHOCTH
HOMYJISIMKA UHDY30pUU-TY PETBKID.
Jlabopamopnsie u npakmuueckue
pabomot:

IJIOTHOCTB, POKAAEMOCTh, CMEPTHOCTb,
NPUPOCT, MUTPALIUA, TUHAMUKA
YUCJICHHOCTH IOIYJISALINH.
XapakTepu30BaTh OCHOBHBIE NIOKA3ATEIN
U DKOJIOTHYECKYIO CTPYKTYPY
HOIYJISILIMK; OMUCHIBATH MEXaHU3MbI
PEryJsiuy YUCIEHHOCTH MOy JISILIUU
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[Tpaktrueckas padota Ne 2. «Iloacuér
MJIOTHOCTH TIOIYJISITUIN pa3HBIX BUIOB
pacTeHu»

HToro uacoB 1o Teme

5

Tema 4. Coo011ecTBA M DKOJOTHYeCKHEe CHCTEMBI

4.1 | CoobectBa 1 Coo0111eCcTBO OPTraHU3MOB — OMOIICHO3. PackpbiBaTh cofiep:kaHrue TEPMUHOB U
OpraHU3MOB CTpyKTypbl OMOIIEHO3a: BHIOBas, MOHSTHI: OUOIIEHO3, YKOCHUCTEMA,
MPOCTPAHCTBEHHAs, TpohUUIecKast OMOT€eO1IeHO3, BUIbI-TOMUHAHTBHI,
(uteBast). Buabl-noMUHAHTHI. DKOJIOTUYECKasl HUIIIA.
CBsi3u B OHOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jlemoncmpayuu: (coo0111eCTBO), €r0 BUIOBYIO,
Tabauywl u cxemol. «IlumeBple nenmy, MPOCTPAHCTBEHHYIO U TPOPUIECKYIO
«buo1IeHO03: COCTaB U CTPYKTypay. CTPYKTYPHL.
Obopyoosanue.: MOICITb-aTNITITUKALIHS OOBSACHSITH POJb KOMIIOHEHTOB
«Tunuruneie OUOIIEHO3BDY; TepOapwit OMoIIeHO3a B MOJIIEPKAHUU €T0
«PacTuTenbHbIe COOOIIECTBAY; CTPYKTYPbI U CYIIIECTBOBAHUS
KoJUTeKUHs «broeHo3» Ha OMNPEEIIEHHON TEPPUTOPHUH.
OOBICHATH OMOJIOTUUECKHUI CMBICT
SIPYCHOCTH UJIMCTOBOM MO3aMKH.
CpaBHHMBaTh KOMIIOHCHTHI OMOIICHO30B,
WX BUJOBYIO, POCTPAHCTBECHHYIO U
TPOPHUUECKYIO CTPYKTYPBI, CBSI3U MEKITY
OpraHU3MaMH
4.2 | DKOCHUCTEMBI H 2 DKOJIOTHYECKHUE CUCTEMBI (3KOCHCTEMBI). | PacKphIBaTh cojiepKaHue TEPMUHOB U

3daKOHOMCPHOCTH UX
CyHIeCTBOBAHUA

[MTousTHe 00 3KOCUCTEME U
OHMOreolEcHO3E.
OYHKITMOHAIbHBIC KOMITOHCHTBI

MIOHATUH: DKOCUCTEMA, OUOT€OIIEHO3,
IPOAYIIEHTHI, KOHCYMEHTBI, PEIyIICHTHI,
TpodHUUECKHEe YPOBHH, ITUIIICBAs
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AKOCHUCTEMBI: MPOAYIICHThI, KOHCYMEHTHI,
PEAYLIEHTHI.

KpyroBopoT BeliecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduyeckue (nuieBsie) ypOBHU
sKocucTeMbI. [IuImeBbIe 1Ienu U CETH.
OcCHOBHBIE MMOKA3aTEIN YKOCUCTEMBI:
ouomacca, NpoayKIHs. DKOJIOTUUECKUE
NUpaMUbl: IPOTYKIIUH, YUCICHHOCTH,
ouomaccel. CBOMCTBA IKOCUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemwi: A. [Ix. Tencnu,

B. H. Cykaués.

Tabnuywt u cxemol: «llpupoaHsie
coobmecTBay, «Llenu muTanus,
«IKONOTHYECKask TUPAMUIA»

IIETb U CETh, IKOJIOTUICCKUE
nupamubl, Ouomacca, mpoayKIus,
CYKIECCHSI.

XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOMOJIJICP>KaHUI0, OTHOCUTEIIHLHO
3aMKHYTBIA KPYTOBOPOT BEIIECTB,
HEO0OXOIMMOCTh MOTOKA YHEPTHUN).
CpaBHUBaTh NaCTOUIIHBIC U JETPUTHBIE
MUIIEBBIC e, TPOPUIESCKHE YPOBHU
HKOCHUCTEMBI.

Paznmmuate mupamMuapl POy KINAH,
MUpaMUIbl YUCIICHHOCTH U TTUPAMHUJIBI
OMOMACCHI.

CoCTaBIATh 1IEMU U CETH TTUTAHUS.
IlepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BuTHE (CyKIIeCCHs).

OnuceIBaTh MEXaHU3M TOIIICPKAHUS
paBHOBECHS B 3KOCHCTEMaX.
XapakTepru3oBaTh CyKIIECCUU, BHISBIISTh
MPUYHUHBI U 00ITHE 3aKOHOMEPHOCTHU
CMEHBI SKOCHCTEM

4.3

[IpupoHsie
JKOCUCTEMBI

IIpupoaHbIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKocHucTemMa XBOMHOTO WU
IIMPOKOJIMCTBEHHOTO JIeCa.

PackprIBath cojepkanue TEPMUHOB U
TTOHSITHI: BOJHBIE DKOCHUCTEMBEI,
OMOTeO1IeHO3bI, (PUTOIIAHKTOH,
300IUTAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuysl u cxemovl.: « IKOCUCTEMA
IMPOKOJIMCTBEHHOTO JIECAY,
«IKOCHUCTEMA XBOMHOTO JIECA,
«bHo11eH03 BOTOEMAY.

Obopyoosanue: TepOapuu U KOJUICKIIUN
pPAcTEHHUI U )KUBOTHBIX,
MPUHAJJICKAITUX K pa3HbIM
HKOJIOTHYECKUM TpynrnaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHbBIEC U BOJIHBIE
AKOCHUCTEMBI; OPTaHU3MBbI, 00Pa3yIOIIUe
pa3Hbie TpoUUECKHUE YPOBHU

4.4 | AHTpOIIOTreHHBIC AHTPOTIOTEHHBIE YKOCUCTEMBI. PackppiBaTh copepkaHue TEPMUHOB H
HKOCHUCTEMBI ATPOIKOCHUCTEMBI. MOHSTUH: AHTPOTIOTEHHAsI IKOCUCTEMA,
YpboskocucreMbl. bruosornueckoe u arpo’KocucTema, ypooskocucrema,
XO03SIHCTBEHHOE 3HAYEHUE OounopazHoobOpasue.
arpodKOCUCTEM B YPOOIKOCHUCTEM. XapakTepu3oBaTh arpOdKOCUCTEMBI U
buopasnooOpasue kak ¢hakTop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
yCTOWYMBOCTHU 3KOCUCTEM. COXpaHEHHUE | CyLIECTBOBAHUS.
OMOJOTUYECKOTO pa3HO00pasusl [IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emiie. HKOCUCTEM CBOEH MECTHOCTH, OTIUCHIBATH
Hemoncmpayuu: MX BUJIOBOHN COCTaB U CTPYKTYPY.
Tabnuysl u cxemol: KATPOLIEHO3Y. CpaBHHBaTh COCTaB U CTPYKTYPY
Obopyodosanue: KomeKuus «BpeIuTeny | mpupoaHBIX SKOCHCTEM U
BOKHEUIITUX CETbCKOXO03IHCTBEHHBIX arpod’KOCUCTEM, arpOdIKOCHUCTEM U
KYJbTYp» ypOOIKOCUCTEM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o ouocdepe. | PackpreiBath cojiepkaHnue TEPMUHOB U
riio0anbpHas ['panulibl, COCTaB U CTPYKTYypa NOHATUH: Ouocdepa, )KUBOE BEIIECTBO,

YKOCHUCTEMA 3EMIIU

ouocdepsnl. JKuBoe BEIIECTBO U €T0
dbyukiun. OcobeHHocTu 6uochepnl Kak

JTUHAMUYECKOE PaBHOBECHE.
OuenuBath Bkaaa B. M. Bepnaackoro
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TJI00QTbHON YKOCUCTEMBI.
JlunamMu4yeckoe paBHOBECHE U oOpaTHas
CBsI3b B Onocdepe.

Jemoncmpayuu:

Ilopmpemuwi: B. N1. BepHanckuil.
Tabauywl u cxemwvr: «OO0MIAsE CTPYKTYpa
ouocdepr», «PacpocTpaHeHUE KUZHH
B Ouocdepe», «O30HOBBIN dKpaH
ounochepb»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh cocTaB Onochepsi,
(YHKITUH KUBOTO BelecTBa OMochepsl
U onpeaesITh (Ha KapTe) 00J1acTH €ro
HauOOJIBIIIETO PACIIPOCTPAHCHHUSL.
[IpuBOAUTH MPUMEPHI IPOSIBICHUS
(GyHKLHMIA )KUBOTO BenlecTBa onochepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YeJIoBeKa.

[Iepeuncnarb ocoOeHHOCTH Ouochepsl
KaK ri100ajibHOM 3KOCHCTEMBI 3eMIIU

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BeliecTs u PackpsIBaTh conepxanne TEPMUHOB U
CYIII€CTBOBAHMSI OMOreOXNMHUYECKHE ITUKIIBI 2JIEMEHTOB MOHSTUH: TIEJIOCTHOCTH Ouochepsl,
ouochepsl (yraepona, a3orta). KPYroBOPOT BEIIECTB,

3oHanbHOCTH Onochepsl. OCHOBHBIE OMOTreOXUMHUYECKHUE KB
OMOMBI CyIIH. AJIEMEHTOB, 30HAJILHOCTH OMOC(EPHI,
Jemoncmpayuu: OMOMBI.
Tabauysl u cxemol: «Kpyrosopor OnuceIBaTh KPyrOBOPOT BEIIECTB,
yriepojia B ouochepe», «Kpyroropot OMOre0OXNMHUYECKHE IIUKIIBI a30Ta U
a30Ta B IPUPOJIC» yriepojia B ornocdepe.
OOBICHATH MPUUNHY 30HATTLHOCTH
ouocdepsl. [lepeuncnsats u
XapaKTepU30BaTh OCHOBHBIE OMOMBI
cymu 3eMJin
4.7 | UenoBe4yecTBO YenoeuecTBO B Onochepe 3eMin. PackpsIBaTh conepaHrue TEPMUHOB U

B Omocdepe 3emmu

AHTpPOTIOTEHHBIC U3MECHEHUS
B 6uocdepe. ['mobanpHbIE

MMOHSITHH: AHTPOIIOTCHHBIC N3MCHCHU A,
AKOJIOTUYECCKHUI KpHu3uc, r100aJbHBIC
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AKOJIOTUYECKUE TPOOIIEMBI.
Hemoncmpayuu:

Tabnuyvl u cxemsi: «[IpumepHbie
AHTPONOT€HHbIEC BO3ACHCTBUS

Ha NpUpOAY», « BaxxHenmme nuCTOYHUKA
3arpsiI3HEHUS BO3/yXa U TPYHTOBBIX
BO.», «IlouBa — BaykHeMIIas
coctaBisitolast onochepon, « PakTopsb
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT, «PaKkTopbl PaIMOAKTUBHOTO
3arpsisHeHus ouochepri»; Kpacnas
kHura PO, n3o0pakxeHus1 OXpaHsIeMbIX
BHJIOB PACTEHUI U KUBOTHBIX

po0OJIeMBI.

Xapaktepru3oBaTh OMOCHEPHYIO POITH
YyeJI0BeKa.

[TpuBOAUTH IPUMEPHI AHTPOIIOTCHHBIX
U3MeHeHu# B brocdepe.

OueHnBaTh MOCTEACTBUS 3arPsI3HEHUS
BO3/IYIIIHOM, BOJTHOM CPEJbI, U3MECHEHHUS
KJIUMaTa, COKpaIIeHUs
OouopazHoobpasus.

dopMyIHpOBaTh COOCTBEHHYIO IMO3HUITHIO
110 OTHOIICHMIO K TJI00aJIbHBIM U
PETHOHAJIBHBIM 3KOJIOTHUYECKUM
npobJieMaM, apryMeHTUPOBaTh CBOIO
TOYKY 3pEHUSI.

Ha3zpiBaTh NpUUYMHBI TOSBICHUS
IIPUPOIOOXPAHHON ITHKH,

PacKpbIBaTh 3HAYEHHUE Mporpecca

JUJISL TTPEOI0JICHUS SKOJIOTHYECKOTO
Kpu3uca

4.8

CocyuiecTBoBaHME
IPUPOABI U
YeJI0BEUeCTBA

CocyuiecTBoBaHUE TPUPOJIBI U
yenoBedyecTBa. COXpaHEHHE
Ouopa3HooOpa3ust Kak OCHOBA
ycToitunBocTu 6mocdepsl. OcHOBa
paIMOHAIBHOTO YIIPABICHUS
IIPUPOTHBIMH PECYpCaMH M X
ucnoiib30Banue. JlocTikeHnss OMOJIOTHH
¥ OXpaHa MPUPO/IBL.

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSATUH: PALlMOHAIIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOMYUBOE
pa3BUTHE, KODBOIIOLIUSL.
XapakTepu3oBaTh pallMOHAIBHOE
HCIIOJIB30BaHUE IIPUPOJHBIX PECYPCOB;
OCHOBHBIE T10JIOKEHUS KOHIEILIUN
YCTONYUBOI'O Pa3BUTHUS
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Hemoncmpayuu:
Tabauyvt u cxemwl: «buocdepa u
YEIIOBEK»

HToro gacos 1o TeMe 9

PezepBHOE Bpemst 2

OBHIEE KOJIMYECTBO 34
YACOB I10O ITPOTPAMME
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