MYyHHITUTIATFHOE OFOKETHOE 00111e00pa30BaTEIHbHOE YUPEKICHUE
«Mopo30BcKast Kasi CpeHss 001e00pa3oBaTe/ibHAs IIKOJIA

PABOYAS TPOT'PAMMA

(ID 5855256)

yueOHoro npeamera «buoJiorusi. bazoBrblii ypoBeHb»

s ooydaromuxcs 10 — 11 kimaccos

1. Mopo3osuiia
2025 .



[TosicHuTeNnbHAA 3aMKCcKa

[Tpu pa3zpaboTke IPOrpamMMBbl o ouonoruu TEOPETUUYECKYIO
OCHOBY JUJISl OINpPEJENICHUs] TOJXO0J0B K (POPMHUPOBAHUIO COACPKAHUA YUEOHOIO
npeamerta «buosorus» cocTaBuIH: KOHIIETITyaJIbHbIE MOJIOKEHUS drocC
COO o B3anMOOOYCIOBICHHOCTU IIeJIel, COAEp>KaHUs, pPEe3yJIbTaTOB OOy4YeHUS U
TpeOOBAHMI K YPOBHIO MOJTOTOBKH BBIMTYCKHHUKOB, MOJIOKEHUS 00 OOIIMX LENAX U
MPUHIUIIAX, XapAKTEPUIYIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEJTHETO OOIIEeTO
oOpaszoBanuss B Poccuiickoii Deneparnuu, a TakKe IOJIOKEHUAS O CHEIUpUKe
Owonorny, €€ 3HAYCHWH B TIO3HAHWU JKHBOW TIPUPOABI M OOCCIICUCHHH
CYILIECTBOBAaHMS 4YenoBedeckoro oOiectBa. COrIaCHO HA3BAaHHBIM  IOJIOKEHUSIM
OTIpEJICIICHBl OCHOBHBIE (DYHKITMU MPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o OWOJIOTHUN JAaeT MPEACTABICHHUE O ETsX, 00 00Iel cTpaTeruu
oOyueHusl, BOCIUTAHUS M pa3BUTUA OOYYAIOIIMUXCS CPEACTBAMH  y4eOHOTO
npenmMera
«buonorusy, onpenenseT o0s3aTENbHOE MPEAMETHOE COACpPIKAHUE, €T0 CTPYKTYPY,
pacmpejelieHde 1O pasjieliaM M TeMaM, PEKOMEHIYEMYIO IOCJIeI0BaTeIbHOCTh
U3y4YeHHUs y4eOHOro Marepuaia ¢ YYEeTOM MEXMPEIMETHBIX W BHYTPHUIIPEIMETHBIX
CBs3€H, JIOTUKM 0O0pa3oBaTEIbHOTO  MPOIECCa, BO3PACTHBIX  OCOOCHHOCTEH

oOydJarommxcs.

B nporpamme mo OGMOJIOTHH TaKKe YIHTHIBAIOTCS TPEOOBAHUS K ITITAHUPYEMBIM
JMYHOCTHBIM, MeTanpeIMETHBIM u PEIMETHBIM pe3ysibTaTaM
oOy4eHUs

B nporpamme mo 6uonoruu (10-11 kiaccel, 6a30BbIi YpOBEHb) peaan3oBaH
OPUHIMI TPEEMCTBEHHOCTH B M3y4YeHMHM OWOJIOrMM, Ojarojgapss 4eMmy B HeH
IIPOCMATPUBAETCS  HANpPaBICHHOCTb HAa pPAa3BUTHE 3HAHUM, CBS3aHHBIX C
(GbopMHpPOBAHHEM €CTECTBEHHO-HAYYHOI'0 MUPOBO33pPEHHUSA, IEHHOCTHBIX OpUEHTALUN
JMYHOCTH, SKOJIOTMYECKOTO MBILIUICHHUS, IPEACTABICHUN O 310pOBOM 00pa3e KU3HU
u OepeXHBIM OTHOIIIEHHWEM K OKpY’Karolie mpupogHoit cpene. [loatomy Hapsamy c
U3ydeHHEeM OOLIeOMOIOTMYECKUX TEOpHUH, a TaKKe 3HAaHUW O CTPOEHUM >KUBBIX
CUCTEM PA3HOIO0 paHra W CYIIHOCTM OCHOBHBIX IIPOTEKAOIMX B  HUX
IOPOLECCOB B MpOrpaMMe MO OWOJIOTMM YJIEJIE€HO BHUMAaHHE HCIOJb30BaHUIO
MOJTYYEHHBIX 3HAHUW B OBCEAHEBHOM JKU3HU ISl PELLICHUS] PUKIAHBIX 3a/1a4, B TOM
yucie: NpodUIAKTUKU  HACJICACTBEHHBIX 3a00JCBaHUN  YENOBEKa, MEIUKO-
T€HETUYECKOr0 KOHCYJIbTHPOBAHUS, OOOCHOBAHMUSI SKOJOTUYECKU II€I€CO00pa3HOro
MOBEACHUS B OKPY’KAIOILICH MPUPOJHOW CPEAE, aHaIu3a BIIMSHUS XO3SMCTBEHHOU
NESATEIbHOCTH YEJIOBEKa Ha COCTOSIHHME MPUPOJIHBIX U MCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenue BHUMaHMS K TPUKIAAHOW HAMNPABICHHOCTH Y4Ye€OHOTrO MpeaMeTra
«buosorus» NpoAMKTOBAHO HEOOXOAMMOCTBIO 00€CTeueHus YCIOBUM ISl peleHus
OJIHOW W3 aKTyaJIbHBIX 3aJlau IIKOJIBHOTO OHMOJIOIrMYECKOro oOpa3oBaHHUs, KOTOpas
npeanoiaraetr (GOpMUPOBAHHE y OOYYAIONIUXCS CHOCOOHOCTH aNanTHPOBATHCS K
WU3MEHEHUSAM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpeaHero o6iiero o0pa3zoBaHus 3aHUMAET BaXKHOE MECTO.
OHn obecnieunBaeT GopMUPOBAHUE Y O0yUaAIOLIUXCA MTPEICTABICHUN 0 HAyYHON
KapTUHE MUpPa, pacIIUpsIeT U 0000ITaeT 3HaHUS O KUBOM MPUPOJIE, €€
OTJIMYUTEIIbHBIX TPU3HAKAX — YPOBHEBOU OpraHU3alluy U 3BOJIOLNH, CO3AAET



YCIIOBHS JIJIs: TTIO3HAHUS 3aKOHOB KHBOU MPUPO/II, opMupoBaHus HyHKIIMOHATHEHOM
I'PaMOTHOCTH, HaBBIKOB 37J0POBOT0 M 0€30MacCHOr0 00pasa >KU3HH, IKOJIOTUYECKOTO
MBIIICHHUS, IEHHOCTHOTO OTHOIIECHUSI K YKHMBOU MPUPOJIE U YEIIOBEKY.

bonbiioe 3HaueHwe OMOJOTHS MMEET TakXKe MJisi pelieHus
BOCITUTATEIBHBIX U Pa3BUBAIOIINX 3a/1a4 CPEIHETO 00IIero o0pa3oBaHus,
colpanu3aiuu odydaromuxcs. 3ydenue 6uonorun odecrneurnBaeT yCiaoBHs s
(bopMHUpPOBaHUS UHTEIJUIEKTYabHBIX, KOMMYHHUKAITMOHHBIX U MTHGOPMAIIMOHHBIX
HABBIKOB, 3CTETUYECKOU KYJIbTYPHI, CHOCOOCTBYET MHTETPAITUN OMOJIOTHICCKUAX
3HAHWUH C PEACTABICHUSAMH U3 IPYTUX YICOHBIX MPEIMETOB, B YACTHOCTH, (DHU3HKH,
XuMuH U reorpadun. Ha3BaHHbBIE TIOMOXKEHHUSI O TIPEIHA3HAYCHUH Y4eOHOTO
npeaMmera «bHonorus» cocTaBWIIM OCHOBY IS ONPEIETIEHUS OIXO0/I0B K OTOOpY H
CTPYKTYPUPOBAHHIO €TI0 COJIEPKAHUS, MIPEICTABIEHHOIO B IPOrPAMME MO OMOJIOTHH.

OTt60p conmepxkanus yueOHOTO peameTa «brosorusy Ha 6a30BOM ypOBHE
OCYUIECTBJIEH C MO3UIMI KyJIbTYypOCOOOPa3HOIO MOAX0/1a, B COOTBETCTBUH C
KOTOPBIM 00y4Yaronirecs J0HKHbI OCBOUTH 3HAHUS U YMEHUS, 3HAUYUMBIE JIJIS
dbopmupoBaHus 001IeH KYJIbTYpHhI, ONIPEACIISIONINE MTOBEICHHE YeJIOBEeKa B
OKpYXarolen MpUpoIHON cpesie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM KU3HU U
MpaKTUYECKOM AesTebHOCTH. Oco00e MECTO B 3TOM CUCTEME 3HAHUM 3aHUMAIOT
AJIEMEHTBI COJIEPKAHUSI, KOTOPBIE CITy>KaT OCHOBOM 17151 (hOPMHUPOBAHUS
MPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO- HAYYHON KapTUHE MUpa U
IIEHHOCTHBIX OPUCHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIINX IT'YMaHU3AUN
OHOJOrNYECKOro 00pa30BaHUs.

CTpyKkTypupOBaHUE COJIepKaHUsl yueOHOro MaTepuasa B porpaMmme 1o
OHOJIOTMU OCYILIECTBIIEHO C YYETOM IPUOPUTETHOTO 3HAYEHHUS 3HAHUH 00
OTJIMYUTEIIbHBIX OCOOCHHOCTSIX JKMBOM TIPUPOJIbI, O €€ YPOBHEBOI
OpraHu3allid M SBOJIOLUUHU. B COOTBETCTBUU C 3TUM B CTPYKTYpE y4eOHOIO
npenameTa «buonorus» BeIIEIEHBI CIEAYIONINE COepKaTeNbHble TnHUU: «bronorus
KaK Hayka. MeTo/Ibl Hay4HOTO MO3HaHUs», «KieTka kak Ouoornueckasi CUCTeEMay,
«Opranusm Kak Ouosiornueckasi cuctemay, «Cucrema 1 MHOrooopasue
OpPTraHUYECKOTO MUPAY», « IBOIIOIHUS KUBON MPUPOIBI», « IKOCUCTEMBI U TIPUCYIIHE
UM 3aKOHOMEPHOCTI.

[lean uzydyenus: yueoHoro npeameta «buosorus» Ha 6a30BoM ypoBHE —
OBJIaJICHHE 00YJAIONTUMUCS 3HAHUSIMU O CTPYKTYPHO-()YHKIIMOHATIBLHOM
OpraHU3alliy )KUBBIX CUCTEM PA3HOTO paHra W MPUOOPETEHUE YMEHUM
UCIIOJIB30BaTh ATHU 3HAHUS JJIS TPAMOTHBIX JEHCTBUHN B OTHOIIIEHUU OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTxkeHne — LenM  WM3y4yeHus ~— y4yeOHoro  mpeaMera
«buonorus» Ha 0230BOM ypOBHE 00€CIIEUNBAETCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOEHHE 00YUYaIOIUMHKCS CUCTEMbI 3HAHUI O OMOJIOTHYECKUX TEOPHSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, TMpaBHJIaX,  CIyXKallux
OCHOBOM 1151 POPMUPOBAHUS TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE
MHpa, 0 METOJIaX HAYYHOTO MO3HAHUS, CTPOSHUU, MHOTO00Opa3iK 1 0COOCHHOCTSIX
YKUBBIX CUCTEM PA3HOTO YPOBHSI OpPTaHU3AIMK, BBIJAIONIUXCS OTKPBITHIX U
COBPEMEHHBIX HCCIICIOBAHUSX B OMOJIOTHY;



dbopmupoBanre y 0OydYaronmuxcs  IO3HABATEIbHBIX,
WHTEJJIEKTYaJIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH B MPOIECCE aHAIN3a TAHHBIX O
MyTSAX Pa3BUTHA B OMOJIOTHH HAYYHBIX B3TJIS0B, UACH U TTOJIXO0B K U3YUCHUIO
JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3aIliy;
CTaHOBJICHHE Y OOyJaromuxcs o01ed KyabTypbl, QYHKIIMOHAILHON IPaMOTHOCTH,
pa3BUTHE YMECHUI OOBACHATH U OIEHUBATH SIBIICHUS OKPY’KAIOIIEr0 MUpPa JKUBOM
MIPUPOJIbl HA OCHOBAHUM 3HAHUM U OIBITA, TOJYYECHHBIX TPU U3YYCHUN OHMOJIOTHH;

dbopmupoBaHre y 00yUJaIOIMNUXCS YMEHUH WLTIOCTPUPOBATH 3HAYCHUE
OMOJOTUYECKUX 3HAHUN B MPAKTHYECKON NEATEITLHOCTH YEJIOBEKa, Pa3BUTHUN
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTH;

BOCITUTaHNE YOKIEHHOCTH B BO3MOKHOCTH TTO3HAHUS YEJIOBEKOM >KHBOM
MPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOJIIOACHUS ATHYECKUX
HOPM IIpY IPOBEICHUH OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HAHME IICHHOCTH OMOJIOTMYECKUX 3HAHUH ISl TTOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHMM W YMEHUU B TOBCEIHEBHOMN
YKU3HHU JIJIS1 OLICHKH TIOCIIEJICTBUN CBOEH JACSATEIBHOCTHU MO OTHOIICHUIO K
OKpYyXarolen cpesie, COOCTBEHHOMY 3/10POBbIO, 00OCHOBaHHUE U COOTIOZICHUE MEP
poUIaKTHUKH 3a00JIEBaHUM.

B cucreme cpennero oOmero o6OpazoBaHusi «buonorusy,
n3ydyaemasi Ha 0a30BOM YPOBHE, SIBJIICTCS 00513aTEIbHBIM YYEOHBIM ITPEAMETOM,
BXOJISIIIIAM B COCTaB TIpeIMETHOHN 007acTh « EcTecTBeHHO-HAYYIHBIC TIPEAMETHD.

OO6mree 9nCiIO 4acoB, PEKOMEHIOBAHHBIX IS M3YYCHHS Onoyioruu, — 68
yacoB: B 10 kimacce — 34 gaca (1 gac B Hemento), B 11 kmacce — 34 yaca (1 yac B
HEJICITIO).

COAEPXAHUE OBYYEHUA
10 KJIACC

Tema 1. Buonorusa kak Hayka

buonorns  kak  Hayka. CBs3p  Oumoysiormu C  OOIIECTBECHHBIMH,
TEXHUYECKUMU U JPYTUMU €CTECTBEHHBIMU HaykaMu, (uiocodueil, 3TUKOMH,
ACTETUKOM U mpaBoM. Poib Ouonoruu B (pOpMUPOBAHUM COBPEMEHHOW HAy4YHOU
KapTUHBI Mupa. CucreMa OMOIOTMYECKUX HAYK.

Mertoabl MO3HaHUS KUBOM MPUPOIbI (HAOIIOAEHHUE, SKCIIEPUMEHT, ONTMCAHUE,



U3MEpeHHe, Kiaccuukanus, MOJICIMPOBAHUE, CTAaTUCTHYECKas 00paboTka
JTAHHBIX ).

JdemoHcTpanmu:
Ilopmpemuwi: Y. lapsun, I'. Mennens, H.K. Konbnos, [x. Yorcon nu @. Kpuk.
Tabauysl u cxemol: «MeTOJIbI HO3HAHUS JKUBOU IPUPOIBD».

JlabopaTtopHbie 1 npakTHYecKHe padoThbl:

IIpakTnueckass pabora Ne 1. «Vcnonp3oBaHME pa3IUYHBIX METOJOB IMpPHU
M3YYEHUHN OMOJOTNYECKUX OOBEKTOBY.

Tema 2. XXuBble cuctemMbl U UX opraHunsauuns
KuBbie cuctemMbl (OMOCUCTEMBI) KakK MpeaMeT u3ydeHus ouosioruu. OTianaue
JKUBBIX CHCTEM OT HCOPTaHUYCCKOUN MPUPOIBI.
CBoiicTBa OMOCHCTEM M UX pa3sHOoOOpasue. Y POBHU OpraHU3aIuiu OHUOCHCTEM:
MOJICKYJISIPHBIM, KJICTOUYHBIH, TKAHEBBIM, OpPraHU3MEHHBIHA, MOMYJISIIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeoIeHOTHYECKHUH ), OMOC(EPHBII.

JlemoHCTpauuu:
Tabauywl u cxemol: «OCHOBHBIE IPU3HAKU KUZHI», «Y POBHU OpraHU3AINH
KUBOU TIPUPOJIBI».
Obopyoosanue.: monens moiekynsl JJHK.

Tema 3. Xummnyeckmnm cocrtas u CTPpOEeHUNe KIeTKkun

XHUMUYECKHI COCTaB KJIETKH. XUMHUYECKUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOJAbI M MHUHEpPAJIbHBIX BelIeCTB B KkieTke. llogmepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHue 0eaKoB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnnmble 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MoOJIeKyJbl (TIepBUYHAs, BTOpPUYHAS, TpETUYHAs U
YeTBEPTUYHASI CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonornyeckue
byHKIIUN OETKOB.

depMeHTHI — Onoorudeckue karanuzaropsl. CTpoeHne pepMeHTa: akTUBHBIN
HEHTp, cyocTpatHas crienuduanocts. Kodhepmentsl. Butamunbl. Otnuyus
(GbepMEHTOB OT HEOPTraHUYECKUX KAaTau3aTOPOB

YrneBoawsl: MOHOcaxapuasl  (IJIrOKo3a, pubo3a ©  J€30KCHpPH003a),
aucaxapuibpl  (caxapos3a, JaKTo3a) MW ToiMcaxapuibl  (Kpaxmal, TJIMKOTEH,
Hes0I103a). buonornvyeckue GyHKIMH YTIIEBOIOB.

Jlumuasl:  Tpurmuuepuasl, Gochonunuasl, crepouasl. ['mapoduabHO-
ruapodoOHbie cBoiicTBa. buonormueckue Qynkuum aunugoB. CpaBHEHHE
yII€BOAOB, OEJIKOB M JIUMUJOB KAK UICTOYHUKOB SHEPIHH.

Hyxknennoseie xucnotel: JHK wu PHK. Hykneotmaer — MoHOMEpSI



HyKJIenHOBBIX KHCIOT. Crtpoenne u ¢yHkuuun JHK. Ctpoenne u ¢yHkuun
PHK. Bunst PHK. AT®: ctpoenue u GpyHKIIUH.

[Mutonorus — Hayka o kietke. Kiietounas teopust — npuMep B3anMOIEUCTBUSA
uaen u GakToB B HAYYHOM MO3HAHUHU. MEeTO/1bl U3yUEHUS KIETKH.

Knetka kak nenoctHas xxuBas cucreMa. OO1ue Npu3Haky KJIETOK: 3aMKHYTast
HapyxHas MemOpana, Monekyisl JIHK kak renernueckuil anmapat, cucTema
CUHTE3a Oelka.

Tunsl KieTOK: JykKapuoTHUecKass U Ipokapuornyeckas. (OcoOeHHOCTH
CTpPOEHHUs MpoKapuoThyeckor kieTku. Kierounas crenka Oaktepuil. CTpoeHue
AYKapUOTHUECKON KIeTKU. (OCHOBHBIE OTJIMYUS PACTUTEIBHOW, >KUBOTHOH U
IPUOHOM KJICTKH.

[ToBepxHOCTHBIE CTPYKTYpHBI KJIETOK — KJIETOYHAsI CTCHKa,
INIMKOKANUKC, uX @QyHkuuu. [lna3zmarmdeckas MeMOpaHa, €€ CBOMCTBA U
¢yskmun. uromnasma u ee opranouasl. OnHOMEMOpaHHBIE OPTAHOUIBI KIETKH:
OIIC, ammapar [ombaxu, au3zocoMbl. [lolyaBTOHOMHBIE OpraHOUAbl KJIETKH:
MUTOXOHJpHUH, IUTacTuibl. llpoucxokneHue MUTOXOHApPUM M TwuacTud. Bumsl
mwiactug. HemeMOpaHHBIE OpPraHOWABI KJIETKH: PUOOCOMBI, KJIETOYHBIA IEHTP,
LEHTPUOJIU, PECHUYKH, )KI'YTUKU. DYHKIIMH OpraHOU0B KJIETKHU. BriroueHusl.

Snpo — perynaropHblil LeHTp KieTku. CTpoeHue sapa: siaepHas 000JouKa,
KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelecTB B KIIETKE.

JlemoHCcTpanuu:
llopmpemwvi: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P.
Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.
Juacpammsl: «PacripenienieHrne XMMHUYECKHX 3JIEMEHTOB B HEKHBOU
MIPUPOJIE»,
«Pacrnipenenenne XUMUYECKHUX JIEMEHTOB B )KUBOU MPUPOJIE».
Tabnuyet u cxemwvi: «llepuogudeckas TaOiMIla XUMHUYECKHX OJIEMEHTOBY,
«CTtpoeHue MoJieKyabl BOJbl», «buocunte3 Oenka», «CTpoeHHE MOJIEKYJIbI
Ocakay,
«Ctpoenune hepmenTan, «Hyknennosbie kuciothl. JJHK», «CtpoeHune Moekybl
ATDy,
«CTpoeHue »HYKapUOTHYECKOW KIETKW», «CTpOeHHE JKUBOTHOM  KIIETKWY,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CtpoeHue sapa KIeTKn», « Y TIeBOAbD, «JIMIuIbD.

Obopyodosanue: CBETOBOM MUKPOCKOII, 000pYy10BaHUE 1l IPOBEACHUS
HaOJII0/ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB, MUKpPOIIpenapaThl pACTUTEIIbHBIX,
YKUBOTHBIX U OAKTEPUAJIbHBIX KIIETOK.

JlaGopaTopHblie U NpakTHYECKHUE PadOThI:

Jlabopatopuass pabota Ne 1. «M3ydeHue KaTaIMTUYECKOM AKTUBHOCTH

dbepMeHTOB (Ha MpUMeEpPe aMuiIa3bl WU KaTalla3bl)y.



JlabopatopHast pabora Ne 2. «M3yueHue CTpOeHHUsS KIETOK paCTEHUH,
KUBOTHBIX U OAKTEpHl MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEnaparax u ux
OTIHICAaHUE.

Tema 4. )KM3H9,E|,eF|TeJ1bHOCTb KINeTKu

OOmeH BemiecTB, WM  MeTa0OIM3M. AcCUMWISIMS  (TJIACTUYECKUUN
OOMEH) W JUCCUMWIIIUS (PHEPTreTHYECKUH OOMEH) — JBE CTOPOHBI EIUHOTO
npouecca metabonuzMa. Poib 3aKOHOB COXpaHEHHsS BEIECTB W SHEPIUM B
MMOHUMaHUU MeTaboIHu3Ma.

Tunber  oOMeHa BemiecTB: aBTOTpOdHBIE U TeTepoTpodHbIi. Poib
(depMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®ortocunte3. CBeroBas u TeMHOBas (a3bl (dorocuHTe3a. Peakiuu
dotocunTeza. IpdexkTuBHOCTH PoToCMHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HU
Ha 3emuie. BnusHue ycioBuit cpeapl Ha (OTOCHHTE3 M CHOCOOBI TOBBIIICHUS
€ro NPOAYKTUBHOCTH Y KYJBTYPHBIX PACTECHUM.

XeMOocuHTEe3. XEeMOCUHTE3Upylone OakTepun. 3HAaUeHHE XEMOCHHTE3a [
KU3HU Ha 3eMIIE.

OHepreTu4ecKuil oOMeH B KIETKE. Pacmennenue  BewIeCTs,
BBIJICJICHHE W aKKyMYJIHUPOBAHHE HSHEPIUM B KIETKE. DTallbl 3HEPreTHYECKOTrO
oOMeHa. I'mukonus. bpoxkenue u ero Buubel. KuciaopogHoe OKHCIEHUE, WIH
KJIETOYHOE JblxaHue. OxucnurenbHoe QocpopunupoBanre. IPPEKTUBHOCTD
ASHEPreTUYECKOro 0OMeHa.

Peaknuu MarpuuHoro cuHte3a. ['eHetmueckas wuHpopmauus u JIHK.
Peanuzanus reHetnueckod MH(OpMalMKU B KIETKE. ['eHEeTMYecKuil Koa U €ero
cBoiictBa. Tpanckpurnuus — marpuubiii cuaTe3 PHK. Tpancnsauus — OuocunTes
Oenka. Otanbl TpaHcuauud. KomupoBanue ammHokuciaor. Pons pubocom B
OnocuHTe3e Oernka.

Heknerounsle QopMbl *U3HM — BUPYChl. MCTOpUS OTKpPBITUS BUPYCOB
(I.N. HBanoBckuit). OCOOEHHOCTH CTPOCHHUS M >KU3HEHHBIM LMK BHUPYCOB.
bakrepnodaru. bonesnu pacrteHuid, MKUBOTHBIX W 4YEJIOBEKAa, BBHI3bIBAEMBIE
Bupycamu. Bupyc ummyHnoneduimra yenoseka (BUY) — BozOyaurens CIIN/a.
OOpaTHass ~ TpaHCKpUILUs, peBepraza W  uHTerpaza.  lIpodunaktuka
pacnpocTpaHEHHs] BUPYCHBIX 3a00JIeBaHUI.

JlemoHCcTpaumu:
Ilopmpemwi: H.K. Konbsuos, JI.1. Usanosckuii, K.A. Tumupszes.
Tabnuyet u cxemwvr. «Tunbel nuTanus», «MeTaboaU3MY,

«MuToxoHIpUs»,
«JHepreTuueckuii  oOMeH», «XiopomiacT», «DOTOCHHTE3Y,
«Ctpoenne[HK»,

«Ctpoenue u (QyHKIHMOHMpOBaHUE TeHay, «CuHTE3 Oenkay, «l eHeTuueckui
KOJ»,



«Bupycs», «bakrepuodarm», «CTpoeHHe M >KU3HEHHBIH LHUKI BUPYC
CIINa, 6axtepuodarar, «Permmxarus JJHK».

Obopyodosanue: MOJIEIU-aNTUIUKAIITU «Y nBoeHue JIHK u
TPAHCKPHITIIHS,

«buocuntes 6enka», «CTpoeHue KIeTkn», Mojaenb cTpykrypsl JJTHK.

Tema 5. PaaMHOXeHMe n uHaMBUAyanbHOe pa3BuTMe OpraHM3mMoB
Krerounslii 1uKI, WIM >KU3HEHHBIA LUK KiIeTku. WHTepdaza u MHTO3.
[Ipoueccsl, mpoTekawomue B UHTepdaze. Perumkanus — peakuus MaTpUYHOTO

cuateza JIHK. Ctpoenmne xpomocom. XpoOMOCOMHBI HabOp — KapUOTHIIL
JIATIIONIHBIN U TaIUIOUJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuasl.
LuTonoruueckue OCHOBBI Pa3MHOXXEHUS M HWHIWBUIYAJbHOTO Pa3BUTUS
OPTraHU3MOB.

Henenue knetku — muto3. Ctaguu mutosa. [Iporecchl, mpoucxosiyue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi ruOENb KIETKH — allONTO3.

dopMbI pa3MHOKEHHUSI OpPraHU3MOB: Oecrojioe U MmoJioBoe. Bubl 6ecmnosoro
Pa3MHOXXEHUA: [IEJICHUE HAJIBOE, IIOYKOBAHMUE OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKE, BET€TATHBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHPOBaHUE
OpraHu3MOB, €r0 3HAYEHUE JIJIS1 CENEKIUU.

[TonoBoe pazMHOXKEHHE, €0 OTINYHS OT OECIIONIOTO.

Meito3. Cragum menosza. IIpouecchl, mpoucxoasiye Ha CTaAusX MeHo3a.
IToBenenne xpomocoM B Meino3ze. KpoccuHrosep. buonormueckuii cMbIica U
3HAYCHHUE MENO03a.

['ameTtorenes — mporecc 00pa3oBaHUSI TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKUA W SUYHUKUA. OOpa3oBaHME M Pa3BUTHE IOJIOBBIX
KJIETOK — raMmer (CrepMaro3ouj, SHUIEKIIeTKa) — CIIepMaTOreHe3 U OOTeHE3.
OCOOEHHOCTH CTPOCHUSI SMIIEKIETOK W CrepMaro3ousoB. OIMiio0TBOpEHUE.
[Taprenorenes.

WuauBuayanbHOEe  pa3BUTHE  (OHTOreHe3). OMOpPHOHAIbHOE pPa3BUTHE
(amOpuorenes). Drtarbl SMOPHUOHATLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJeHue, racTpyisuus, opranoreHes. IloctamOpuoHanbHOE pa3BuTHE. THUIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHS: TIpsMOe, HempsiMoe (IMuuHO4YHOE). BrusHue
Cpelnbl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE BHI3BHIBATH BPOKICHHBIC
YpPOACTBA.

Poct u pasButue pacreHuil. OHTOreHe3 ILBETKOBOTO PACTECHMS: CTPOCHUE
CEMEHH, CTaIUU PA3BUTHSI.

JlemoHCcTpauuu:
Tabnuyvt u cxemol: «DOpMBI pa3MHOXKEHUSI OPraHU3MOBY, «JIBolHOE
OIUIOJIOTBOPEHUE Y I1BETKOBBIX pacTeHui», «BeretaTuBHOE pa3MHOXKEHHUE



pacTeHU,

«Jlenenne xietku Oaktepuit», «CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHue
XPOMOCOMBI»,

«Kierounbnii mmki», «Permmukamms JHK», «Mwutoz», «Menos», «lIpsamoe wu
HEOpsIMOE  pa3BuTHE», «l'amMeTroreHes y MIICKONUTAONIMX ©  YEIOBEKay,
«OCHOBHBIE CTaUU OHTOTCHE3a.

Obopyodosanue: MHKPOCKOTI, MHUKpPOTIPENapaThl «CniepMaTo30u sl
MJICKOTIUTAIOIIETO»,  «SiuekneTka  miekonutawomero», «Kapuokunes B
KJIETKaX KOpEIIKa JIyKa», MAarHUTHAs MOJICNIb-allIUIMKalns «/[eTeHne KiIeTkm»,
mozens JJHK, Mmonens metadazHoii XpoMOCOMBI.

JlabopaTopHble 1 MpaKkTUYecKHe PadOTHI:
Jlaboparopnas pabora Ne 3. «HabGmroneHue MuTO3a B KIETKAaX KOHYHMKA
KOpeEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.
Jlabopatopnass pabora Ne 4. «M3ydeHue CTpOEHHS IMOJOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIpEnapaTax.

Tema 6. HacneacTBEHHOCTb U UBMEHYUBOCTb OPraHN3MoOB

[Ipenmer w 3agaum  reHeTuku. Mcropuss pa3BuTud TeHETHKHA. Ponb
IIUTOJIOTUM U SMOPUOJIOTUM B CTAHOBJICHMHM TeHETHUKHU. Bxiam poccuilckux u
3apyOEKHBIX  YUEHBIX B pa3BUTHE TEHETHUKA. MeToAapl  T'E€HETUKHU
(ruOpuI0TOTNYECKUA, HATOTCHETUYECKU, MOJIEKYJISIPHO-T€HETUYECKUIA ).
OCHOBHbBIE TE€HETUYECKUE MOHATHUSA. | 'eHeTHueckas CHUMBOJIMKA, UCMOJIb3yemas B
CXeMaxX CKpEIIUBaHUM.

3aKOHOMEpPHOCTH HAacJeI0BaHUs MPU3HAKOB, yCTaHOBJIEHHbIE . MeHnenem.
MonorubpuiHOoe CKpellMBaHue. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOIO
nokosieHud. I[lpaBuno JOMHHUPOBAHMS. 3aKOH PACLICIUICHUS TPU3HAKOB.
I'unioresa yuctotsl ramet. [1onHOE M HENOJIHOE TOMUHUPOBAHUE.

JlurubpuaHoe  CKpeuuMBaHue. 3aKOH  HE3aBUCUMOIO  HacjeJIO0BaHUs
npu3HakoB.  lluToreHeTHueckWe  OCHOBBI  AUTHOPUIHOTO  CKPEIIMBAHMUS.
AHanuzupyouiee ckpemmBanne. Mcnonb3oBaHne aHaIu3upyOIIEro CKPEeMBaHUS
JUIs1 OTIPENIeSICHUsI TEHOTUIIa OCOOU.

CuerienHoe  HacienoBanue npusHakoB. Pabora T. Moprana mo
CLEIUIECHHOMY HACJIEAOBaHUIO I'eHOB. HapyleHne cuerieHus reHoB B pe3ysibTare
KPOCCUHTOBEpA.

XpOMOCOMHas TeOpHUs HACIIEICTBEHHOCTH. | €eHeTUUEeCKHUE KapThl.

I'enetuka mona. XpoMOCOMHOE OIpEeSIeHHE MoJjia. AYTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['omoramerHele W TeTEeporameTrHnle oOpraHu3mbl. HacnemoBanue
MPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUbl K3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIECTBEHHASI.
Posp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAITMOHHONW U3MEHUMBOCTH. BapualimoHHbIi psij ¥ BaprallmoHHas KpyBasl.



Hopma peaknun npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE NMPU3HAKH U HX
HOpMa peakiuu. CBoMCTBAa MOAU(PUKAIIMOHHON H3MEHUYNBOCTH.

HacneactBennasi, unum reHOTUNHMYECKas, W3MEHUYMBOCTb. KomOMHaTHBHAas
M3MEHYMBOCTh. Meil03 W TMOJOBOM MPOUECC — OCHOBA KOMOWHATHBHOMU
U3MEHYHUBOCTU. MyTallmoHHast ”3MEeHUMBOCTh. Kiaccudukanus MyTaiuii: reHHBbIE,
XpOMOCOMHBI€, TeHOMHBbIE. HacToTa 1 mpuuuHbl MyTanuid. MyTareHnbie (pakTophbl.
3aKOH rOMOJIOTMYECKUX PSAIOB B HacliecTBeHHOM n3MeHunBoctu H.M. BaBuosa.

BHesnepHas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka wenoBeka. Kapumotun uenmoBeka. OCHOBHBIE METOABI T€HETHUKH
YEeJI0BEKA: TCHEAIOTNYSCKUM, OJIM3HEIOBEIN, [IMTOT€HETHUCCKHIN, OMOXUMHYECCKUH,
MOJIEKYJISIpHO  -TeHeTudeckuil.  CoBpeMEHHOE  ONpejeieHuEe  TIeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[II1P-ananmu3a. HacneacrBeHHBIe 3a00JeBaHMS YCIOBEKA: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEACTBEHHOM MpPEeapacloyioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H TeHepaTuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIMIBI
3I0pOBOr0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Heil. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUIIUHCKON
TE€HETUKHU B MPEJAOTBPAIIEHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHN YEIOBEKa.

JlemoHCcTpanuu:

llopmpemwi: I  Menngens, T. Mopran, I. ne @pusz, C.C.
Yersepuxon, H.B. Tumodeen-Pecosckuii, H.I1. BaBuios.

Tabauysl u cxemvi: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €T0 [IUTOTCHETHIECKas
OCHOBa», «3aKOH pacCUICIUICHUS W €ro IMTOrCHETHYEeCKas OCHOBa», «3aKOH
YUCTOTHI TameT», «JurudpuaHoe ckpemmBaHue», «LluTosorndyeckue OCHOBBI
JUTHOPHUIHOTO CKpeIuBaHus», «Meio3y», «B3anMoieicTBrue aljieIbHbIX TCHOBY,
«l'eHeTHUECKHE KAPThl PACTCHUM, >KUBOTHBIX M YEJIOBEKa», «['eHeTHka rmosay,
«3aKOHOMEPHOCTHU HACJEAOBaHUS, CLETJIEHHOTO ¢ ojiom», «Kapuotumnsl yenoBeka
U SKUBOTHBIX», «Buapl M3MeHYHMBOCTH», «MoauduKalmoHHas H3MEHUHBOCTHY,
«HacnenoBanue pesyc- ¢akropa», «l'eHeTuka rpynm KpoBw», «MyTanuoHHas
U3MEHUYHMBOCTEY.

Obopyodosanue: MOASIN-aNIINKAIUN «Monoru0puHoe

CKPEILMBAHUE,

«HenonHoe noMmuHUpoBaHuEe», «JuruOpugHoe ckpemuBaHue», «llepekpect
XpOMOCOM», MHUKPOCKON W MuKporpenapar «J[pozodwmra» (HOpmMa, MyTaruu
(hopMBI KPBIIBEB U OKPACKH Tea), repoapuii «['opox moceBHOM».

JlaGopaTopHble M IpaKTHYECKHE PadOThI:
JlaGoparopnas pabora Ne 5.«M3ydenue pe3yibTaToOB MOHOTHOPHUIHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOTIPEIIapaTax».
Jlaboparopnas pabota Ne 6. «M3ydenue MoaudpuKamMOHHON
U3MEHYMBOCTH, TOCTPOEHUE BAPUAITMOHHOTO PsAJIa U BAPUAITMOHHOW KPUBOW».



JlaGopatopHast pabota No 7. «AHanu3z MyTanui y Japo30duiibl Ha
TOTOBBIX MUKpOTpEnaparax.
[Ipaktuueckas padora Ne 2. «CocraBlieHHE U aHAIIU3 POJIOCTIOBHBIX YEIOBEKAY.

Tema 7. Cenekuumsa OpraHN3mMmoasB. OcHoBbI bMoTexHonorum

Cenexkuus Kak Hayka M IPOLECC. 3apOXkKACHHUE CEIEKUUU U JOMECTHUKALMSL.
VYyenue H.W. BaBuiioBa 0 IEHTpax MPOUCXO0KIEHUS © MHOT0O0Opa3usl KyJbTYpPHBIX
pacteHuii. LleHTpbl NPOMCXOXKIAEHUSA MAOMAIIHUX JKUBOTHBIX. CopT, mnopona,
HITaMM.

CoBpeMEHHbIE  METOJbl  CEJIEKIMH. MacCcoBbli UM WHAMBHUAYaJIbHBIN
oTOOpBl B CENEKUMM pacTeHHMM U KUBOTHbIX. OIEeHKa 3KcTepbepa.
brnuskopoacTBeHHOE cKpemmBaHue — UHOpUAUHT. Yucras nuHus. CKpermBaHue
yuCThIX JUHMHA. ['erepo3uc, wnmm  rubpuanas  cuna.  HepoxacrBeHHoe
CKpellluBaHue — ayTOpuiuHr. OtaaneHHas

ruOpuan3anuss M ee ycnexu. VICKycCTBEHHbII MyTareHe3 M IOJIy4eHHE
IIOJIMIUIOUIOB. JocTrxenns CEJICKLIUU pacTeHui, KUBOTHBIX "
MUKPOOPTIaHU3MOB.

broTexHOJIOTHST Kak OTpacib IPOU3BOACTBA. ['€HHAas HH)KEHEpHUs. OTallbl
co3ganuss pexomOuHanTHOM JIHK wu TpaHcrenneix opranusmoB. Kiertounas
nHxeHepust. Kinerounslie KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHHUE PACTCHUU.
KitoHupoBaHue BBICOKONPOAYKTUBHBIX  CEJIBCKOXO3SIICTBEHHBIX  OPTraHU3MOB.
DKOJIOTUYECKUE u  atudeckue  npoodinembl. MO  —  reHeruuyecku
MOJIM(ULUPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpaumu:
Ilopmpemwi: H.W. BaBunos, U.B. Muuypumn, I'.J1. Kapnieuenko, M.®. IBaHoB.
Tabauywl u cxemsi: xapTa «L{eHTPBI IPOUCXOKIECHUS U MHOTO00Opa3us
KYJIbTYPHBIX pacTeHuil», «[1opoapl ToMaHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacTeHuiny,
«Otnanennas rubpuanzanus», «Padotel akagemrka M.®. BaHoBay,
«JTomumnonausy,
«OO0BEKThI OMOTEXHOTIOTUNY, «KIIeTOUHBIE KYJIBTYpPhI U KJIOHUPOBAHUE,
«KOHCTpyHpOBaHHE U TEPEHOC TE€HOB, XPOMOCOM.
Obopyoosanue. MYJSDKHA TUIOJI0OB M KOPHETUIOJOB TUKUX (HOpM U
KyJIBTYPHBIX COPTOB pacTeHUid, repOapuii « CenbCKOX035ICTBEHHBIE PACTEHUS.

JlabGopaTopHble M IpaKTHYECKHE PadOThI:

Okckypcus «OCHOBHBIE METOIBI M JOCTHUKEHHS CEJIICKIMU PACTCHUH U
KUBOTHBIX  (Ha CEJICKIIUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOMCHIBITATENILHBIN ~ Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaToOpHio
arpOyHMBEPCUTETA UM HAYYHOT'O LEHTPA)».

11 KJIACC



1 gac B Hexento, Bcero 34 yaca, U3 HUX 2 4aca — p€3epBHOE BpeMSI.

Tema 1. IBOnoOLMOHHAA Guonorus

[Ipennocbuiki BO3HUKHOBEHHUS HSBOJIIOIIMOHHON TEOPUU. BOJIIOIMOHHAS
TEOpUss M €€ MecTo B Ouosiorud. BrusHUE 5BOJIONMOHHON TEOpUM Ha
pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerenbcTBa dBodouUU. [lajgeoHTONOrMYECKUe: MOCIEI0BATEILHOCTD
NOSIBJICHUSI BUJIOB B MaJICOHTOJOTMYECKON JIETONHUCH, TEpPeXOoAHble (QOpPMBI.
buoreorpaduyeckue: cxoacTBo u paznuune GayH u GIop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA M pa3iMyusl 3MOPHOHOB pa3HbIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AaHAJIOTHYHBIE,
pYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKyIIpHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTeW y Bcex
OpPTraHU3MOB.

OpomonnonHas teopus Y. JlapBuna. Ilpenanocelnku BO3HUKHOBEHHS
JapBUHM3Ma. J[BIKyIlME CHJIBI HBOJIIOLMU BUJIOB 1O JlapBuHY (M30BITOYHOE
pa3MHOXKEHUE TpU OTPAaHUYEHHOCTH pECypcoB, HEOoNpeIeJIeHHAs
M3MEHYHMBOCTb, 0OOpb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN OTOOD).

Cuntetnueckas Teopust sBomonnu (CTD) u ee OCHOBHBIC

nosnoxeHust. Mukpospomtouus. [lomynsuust kak equHuLA BUAA U

ABOJIFOLUY.

JBrxymue cuibl (PpakTopbl) BOJIOLUU BHUJIOB B Mpupoje. MyTallmOHHBIN
OpoLecC M KOMOMHATHBHasT M3MEHYMBOCTH. [lOmynsiMOHHBIE BOJHBI U JIpeid
reHoB. M30inust 1 MUrpanus.

EcrectBenHbli 0TOOp — HampaBisiomuid  ¢akrop sBodouud. Dopmbl
€CTECTBEHHOI'0 0TOOpA.

[IpucnocoO0aeHHOCT, OPraHU3MOB Kak pe3yibTaT 3BoJiouud. I[Ipumepsl
MPUCIIOCOOJIEHHH Yy OpraHu3MoB. ApoMop(h03bl U UAHOATANTALIUY.

Bun wu BunmooOpazoBanume. Kpurepuum Buga. OcHOBHBIE  (POpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomorusi.  Popmbl  3BOJOLMH:  (PUIIETUYECKAsA, JIUBEpreHTHa,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOTIOLHUU.

[IpoucxoxaeHne OoT Hecneuualu3upoBaHHBIX NpenakoB. lIporpeccupyromas
cnenuann3anvs. AJanTUBHAS paguaus.

JlemoHCTpauuu:
Ilopmpemuwi: K. JIunneit, XX.b. Jlamapk, Y. {apsun, B.O. Koanesckuii, K.M.
bap, 3. I'ekkens, . Mromiep, A.H. CeBep1ios.
Tabauyvl u cxemvi: «Pa3BuTHE OPraHMYECKOTO0 MHpa Ha 3emiiey,
«3apoIbIi TTO3BOHOYHBIX KHUBOTHBIX», «ApxeonTepukcy, «Dopmbel 00pbOBI 3a
CYILIECTBOBAHUEY,



«EctectBenHbIi 0TOODPY», «MHOTO0Opa3ne COpTOB pacTeHuin», «MHorooOpasue

[IOPOJ, KUBOTHBIX, «lomymsimum»,  «MyTtannoHHas
U3MEHYHUBOCTHY, «ApOMOPGO3bD»,

«Unnoanantanumn», «O0mas nereHepanus», «BIUKyIIME CHIIbI SBOJIIOLIUNY,

«Kapra- cxema mapuipyra nyrewmectsus Y. Jlapsuna», «boppba  3a

CYLIECTBOBAHHE,

«[IpucnocobieHHOCTh OpraHu3MoBy, «I eorpaduueckoe BUI000pa30BaHUE,

«DKOJIOTHUECKOE BUI000pa30BaHUEY.

Obopyoosanue.: KOJIIEKUUS HACEKOMBIX C Pa3IUYHBIMA THIIAMU OKPACKH,
HaOoOp IUIOAOB M ceMsH, Koyuekuus «I[Ipumepsl 3alIUTHBIX NMPUCIIOCOONEHUN Y
KUBOTHBIX», MOJieJb «OCHOBHBIE HAIIPaBJICHHs 3BOJIIOLUN», O0OBEMHAsT MOJEIb
«CTpOeHHE roJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaguyeckas kapra wmupa, Komiekuus «@POpMbl COXPaHHOCTH
UCKOITAEMBIX JKMBOTHBIX W pACTeHMiID», Monenp ammmkanusa «llepekpect
XpOMOCOM», BIaxHble npenapatsl  «PasButue  Hacekomoro»,  «Pa3Burtue
JATYHIKW», MUKpoIpenapar
«/Ipo3oduna» (Hopma, MyTanuu GOpMbI KPbLIILEB U OKPACKH TEJIA).

JlaGopaTopHble U MpakTHYEeCKHUE PadoThI:
Jlabopatopnas pabora No 1.«CpaBHeHUE BUIOB IO MOPHOIOTHIECKOMY
KPUTEPHION.
JlabopatopHast padota Ne 2. «Onucanue mpUCTIOCOOJIEGHHOCTH OpPraHU3Ma U
€€ OTHOCUTEJIHLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHME U pa3BuTue XN3HN Ha 3emne

JloHay4yHbIE TIPEJICTABICHUS O 3apOXKICHUM >XU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
ABOJIONMS. AOUOTEHHBIN CUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPraHUYECKUX.
DKCNEPUMEHTAIBHOE OATBEPKICHUE XUMUYECKOM 3BOMoNMU. HauanbHbie STarbl
OMOJIOTUYECKON DBOJIOIHUU. I'unoresa PHK-mwupa. dopmupoBaHue
MEMOpaHHBIX  CTPYKTYpP U BOBHHKHOBEHHE MPOTOKJIETKHU. [IepBbie KIETKH U UX
3BOJIIOLIHSL. POPMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pazgutne xm3HM Ha 3emsie 1m0 3pam U nepuomaMm. Karapxen.
Apxelickas u© Tmporepo3oickas o9pbl. llaneozoiickas spa W €€ NEPUOIBL:
KEeMOPHUMCKHUM, OPJOBUKCKHH, CHIIYPUHCKHH, JIEBOHCKUM, KaMEHHOYTOJbHBIMH,
IIEPMCKHM.

Me3o30KcKast 3pa ¥ ee epruoAbl: TPUACOBBIN, FOPCKUIM, MEJIOBOM.

KaliHo3olickags »93pa © €€ TMepuojbl: NaJCOreHOBBIA, HEOTCHOBBIMH,

AHTPOIIOTE€HOBBIN. XapaKTEPUCTUKA KJIMMATA U rE€OJIOTUYECKUX

nporeccoB. OCHOBHBIE 3Tambl 3BOJIOLMU  PACTUTEIBLHOTO U KMUBOTHOIO

Mupa. ApoMopd0o3bl y paCTEHUHN U KUBOTHBIX.

[TosiBneHue, paciBET U BBIMUPAHUE TPYIIT 5KUBBIX OPraHU3MOB.



CucrteMa OpraHM4ecKOro Mupa Kak oOTpaxeHue -3BoJonuu. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIbl OPraHU3MOB.

OBOIIOLUI YyeJI0BeKa. AHTpONOJIOTHS KaK HayKa. PaszButne
MPEJICTABICHUN O MPOUCXOXKACHUM YesIoBeKa. MeToAbl U3y4eHHUsI aHTPOIIOTeHE3a.
CxoncTBa M pasivuusl 4YeJIOBEKa M >KMBOTHBIX. CHCTEMaTUUYECKOE IOJ0KEHUE
YyeJI0BeKa.

JBrKy1ue CHIIBI (dakToph) aHTPOIIOTEHE3a. HacnencrBennas
U3MEHYMBOCTh W €CTEeCTBEHHBIM o0TOOp. OOIIecTBEeHHBI o00pa3 KW3HH,
M3TOTOBJICHUE OPYAUN TPyJa, MBIIIUICHUE, PEUb.

OCHOBHBIEC CTaJIMM U BETBU ABOJIOIMM YEJIOBEKA: aBCTpajlonuTeku, YenoBek
yMenbi, YemoBek npsaMoxondmuu, YeloBek HeaHAEpTalbCKuh, YesoBek
pasymHbIii. Haxoaku HMCKOMaeMbIX OCTaTKOB, BPEMs CYIIIECTBOBAaHHUS, 00JACTh
pacrpocTpaHeHHus, 00beM TOJIOBHOT'O MO3Ta, 00pa3 KU3HU, OPYIHs.

Yenopedyeckue pacel. OcHOBHBIE  OOJbIIIME  pachl:  €BPOICOHUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaAlbHAs),  MOHTOJOUAHAsS
(a3matcko-amepukaHckas).  UepThl  NPHCIOCOOJEHHOCTH  NpeACTaBUTEINCH
YEeJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHHUS. EIMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacusma.

JlemoHCTpauuu:
llopmpemuwi: ®©. Penn, JI. [Tactep, A.N. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.
Tabnuyer u cxemvi: «Bo3aukHOBeHHEe CONMHEYHOM CUCTEMBbI», «Pa3BuTHe
OPTraHUYECKOTO MUPAY, «PacturenbHas KieTkay, « KMBOTHasI KJIETKa,

«IIpokapuoTndeckas kieTka», « CoBpeMeHHas CHCTEMa OPTaHUIECKOTO MHUPay,
«CpaBHEHHE aHATOMHUYECKUX YEePT CTPOCHHS YEIOBEKA U YEITOBEKOOOPA3HBIX
00C3bsIHY,

«OCHOBHBIC MECTa MAJICOHTOJIOTHUECKUX HAXOJOK MPEIKOB COBPEMEHHOTO
YCIIOBEKay,

«/lpeBHenmue moan», «pesuue moan», «llepBbie COBpEMEHHBIE JIIOIN,

«YenoBeueckne pacel». (Obopyoosanue: Mynsku  «IIpoucxoxnenue
yenoBeka»  (OIOCTbI  aBCTPAJONUTEKA,  MUTEKAaHTpOIla,  HeaHAepTalibla,
KPOMaHbOHIIA), CJIETIKM WM HW300paKEHHUS KaMEHHBIX OpYAHUd MNEepBOOBITHOIO
YyesioBeKa (KaMHU-YOIIEphl, pyOmia, ckpedia), TeoXpoHoJIoruyeckas Tadauua,
Kosekuus: «D@opMbl COXpaHHOCTH MCKOMAEMbIX KUBOTHBIX U PACTEHUI.

JlaGopaTopHblie U NpakTHYECKHUE PadOThI:
[Ipaktuueckas pabdora Ne 1. «/3yueHue HCKOMAeMbIX OCTaTKOB
PaCTEHHI W KUBOTHBIX B KOJUICKIIHSIX).
DKCKypcusi «IBOJIOLUS OPTaHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBII WIN KpaeBeIUECKUN My3eil).



Tema 3. OpraHnM3mbl U OKpyXaroLlas cpeaa

DKoJorus KaK Hayka. 3a7auu U pa3zelibl SKOJOTHU. MeToIbl SKOIOTUYECKIX
UCCIIeIOBaHUM. DKOIOrHYECKOEe MUPOBO33PEHUE COBPEMEHHOIO YEI0BEKA.

Cpenpl oOWTaHHA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Okonorudeckue (akropbl. Kiaccudukanus skomorndeckux (HakTOpOB:
abuoTnyeckre, OMOTHYECKHE M aHTpONoreHHble. JleWcTBHE HKOJIOTUYECKUX
(akTOpPOB HA OPraHU3MBI.

AbuoTtnueckue (akTopbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTOMEPUOAN3M.
[IpucnocoOneHust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHX  (PaKTOPOB.
buonorudeckue puTMel.

buotnueckue dakropsl. Bumasl OMOTHYECKUX B3aUMOICHCTBHIA: KOHKYPEHIIHS,
XHUIIHUYECTBO, cuMOM03 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEHUTpaIU3M.
3HaueHue OMOTHYECKHX B3aUMOJECHCTBHI JUTSI CYLIECTBOBAHMS
OpPraHU3MOB B MMPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU nomyssiuuv. OCHOBHBIE —IOKAa3aTeIH
MOMYJISIIIAK: YUCIEHHOCTh, IJIOTHOCTh, POXKIAEMOCTb, CMEpPTHOCTb, MPHUPOCT,
murpanus. JlnHaMuka 9iCIEHHOCTH TOMYJISIIAN U €€ PEryIIsIIIHsL.

JleMoHCTpanuu:
Ilopmpempsi: A. I'ymbonpat, K.®. Pynbe, O. ['ekkels.
Tabnuywvr u cxemor: xapta «lIpupoansie 30HBI 3eMan», «Cpenbl oOUTaHUS
opranuzmoBy», «®Potonepuonnusm», «llomymsauum», «3aKOHOMEPHOCTH poCTa
YUCJIIEHHOCTU NOMYJSUUU UHDY30puu-TyPenbkn», «IlunieBbie nenm».

JlabGopaTopHblie ¥ IpaKTHYECKHE PadOThI:
Jlabopatopnass pabora Ne 3. «Mopdomornueckne  0COOCHHOCTH
pacTeHHI U3 Pa3HBIX MECT OOUTAHUSY.
JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB
KOJIEyCa».
[TpakTudeckas padora Ne 2. «Iloacuer MIOTHOCTH MOMYJISAIMN Pa3HBIX BUIOB
pacTeHUN.

Tema 4. CoobGLuecTBa 1 3Konornyeckne CUCTeMbl

Coo0miectBOo opranu3sMoB — OuoleHo3. CTpykTypbl OuOIEHO3a: BUIOBaf,
NPOCTpAHCTBEHHAs, Tpoduueckas (nuimieBas). Buabl-momuHantel. CBsA3M B
ouoneHo3e.

DKoJyioruueckre cucteMbl (dkocuctemsl). IloHsiTue 00 »sKOCcHUCTEME U
ouoreorieHo3e. DOYHKIIMOHATBHBIE KOMIIOHEHTHl 3KOCHCTEMbI: IPOAYLEHTHI,
KOHCYMEHTBI, pelyleHThl. KpyroBopoT BEMIECTB U MOTOK SHEPTUU B SIKOCHUCTEME.
Tpoduueckue (muiieBbie) YpPOBHU OKOcUCTeMbl. llumieBbie 1enu W CETH.



OcCHOBHBIE MOKa3aTelu 3KOCUCTEMBbI: OHOMacca, MPOAYKLHs. DKOJIOTHYECKUE
NUPAMUJIBL:  TPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOWYUBOCTh, CAMOpETYJIsiliusl, pa3BuTHe. CyKIeccus.

[IpupogHbie  SKOCHCTEMBI. OJKOCHCTEMBI 03€p W PEK. IKOCHCTEeMa
XBOMHOTO WJIM HIUPOKOJIUCTBEHHOTO Jieca.

AHTpONOreHHbIE HKOCHUCTEMBI. ATpO3KOCHUCTEMBI.

YpOoskocucTeMBI.
buonornyeckoe u X035UCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobOpasue kak ¢dakTop ycTouuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 Pa3HOOOpa3us Ha 3emIle.

VYuenue B.UM. Bepnanckoro o oOuochepe. I'panuiipl, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcobeHHOCTH OmOchephl Kak
rJ100aNbHONM H3KOCHCTEMBbl. J[MHaMHueckoe paBHOBecHME U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTsl BelecTB M OMOr€OXMMHUYECKHUE IUKIIBI 3JIEMEHTOB (yriepoja,

aszoTa).
3oHaIBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeyectBO B Omochepe 3emind. AHTPONOreHHbIE HM3MCHEHUS B

ouocdepe.
['o6asibHbBIE SKOTOTUYECKHUE TTPOOIIEMBI.
CocyiiecTBoBaHue MIPUPOIBI " YEJIOBEUECTRA. Coxpanenue

OmopazHooOpa3usi Kak OCHOBa yCTOMUMUBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHUs] TPUPOJHBIMU pecypcaMu M HUX UCHOJb30BaHUe. JloCTHKEeHMs
OMOJIOTHUY 1 OXpaHa MPUPOJIbI.

JlemoHCcTpaumu:
llopmpemuwi: A Jl. Tencnu, B.H. Cykaues, B.I. Bepnaackuii.
Tabnuyer u cxemwlr: «llumessle nenn», «buorneHos: cocras u
CTPYKTYpay,
«IIpupoaueie COO0IIEeCTBAY, «enun MATAHUSY, «IKOJIOTHYECKast
MUpaMUIa,

«buocpepa u yenoek», «IKOCUCTEMA UIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrOo  Jjeca», «buomeHno3 Bomoema», «ArpoueHo3», «lIpumepnsie
AHTPONIOTCHHBIE BO3JCUCTBUSA HA  MNpUpOAY», «BaxHeWlne  HCTOYHHUKHU
3arpsi3HEHMs]  BO3/AYyXa U IPYHTOBBIX BOY, «IlouBa — BaxkHeHIas cocTaBistomas
ouochepry, «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexT», «DakTopsl
paauoOaKTUBHOIO 3arps3HeHus Ouocdepnr», «OOmas cTpykTypa Ouochepb»,
«Pacnpoctpanenue xxu3Hu B 6uocdepe»,

«O30HOBBII  3KpaH Oumocheps», «Kpyroopor yriepoma B Ouochepey,
«KpyroBopot azora B mpupoae».



Obopyoosanue: MOJIEb-aNIIMKaIUs «Tunuuneie OHMOIIEHO3BDY,

repOapuit

«PacturenpHBIE COO0IIECTBAY, KOUTEKINU «bronenosy», «Bpeaurenu
BOXHEHIIINX CETbCKOXO3SIMCTBEHHBIX KYIbTYPY, TepOapuu v KOJUISKIINHA PACTCHUN U
YKUBOTHBIX, TPUHAJICIKAIINE K PA3HBIM 3KOJOTHYECKUM TPYIIIaM OJTHOTO BH/IA,
Kpacnas kaura Poccuiickoii @eneparuiu, H300pakeHUs] OXpaHsIEMbIX BUOB
pacTeHHIA U KUBOTHBIX

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI
1O BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUSA

Cornmacuo ®I'OC COQO ycraHaBnuBalOTCS TpeOOBaHUS K pe3yibTaTam
OCBOCHMSI  OOyYarOUIMMHUCS TPOTpaMM  CpeaHero  obmiero  oOpa3oBaHMUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NWYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUs MpeaMera «buomorus»
BBIJIEJICHBI CIEAYIOLIUE COCTABIIAIOIINE: OCO3HAHUE OOYYaIOIIMMUCA POCCHICKON
IPaXKIaHCKON UJEHTUYHOCTHU — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOIPEACIICHUI0, HaJIU4Yhe€ MOTHBALMU K OOYYEHUIO
OMOJIOrMH, LEJCHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH
Ha OCHOBE KIIIOUEBBIX LEHHOCTEM M  HCTOPUYECKUX TPaAUIUMHA  Pa3BUTHS
OHMOJIOrMYECKOro 3HaHU, TOTOBHOCTh M CIHOCOOHOCTH OOy4YaromuXcs
PYKOBOJCTBOBAaTbCA B  CBOEHM  JEATEIIBHOCTH  IIEHHOCTHO-  CMBICIOBBIMU
YCTaHOBKAMHM, TPUCYIIUMH CHUCTEME OHOJOTHMYECKOro OO0pa3oBaHUs, HaJIU4He
HKOJIOTMYECKOTO TPABOCO3HAHMS, CIOCOOHOCTHM CTaBUTh I€JIM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JInuHOCTHBIE pe3yJIbTaThI OCBOCHMUS npeaMeTa «buosorus»
JOCTUTAIOTCSI B €AMHCTBE  y4yeOHOM M BOCIUTATEIIBHOM  JIESITEIHLHOCTH
B COOTBETCTBUM C TPAAULUHUOHHBIMU POCCUMCKUMH COLHUOKYJIBTYPHBIMU,

WCTOPUYECKMMU M JYyXOBHO- HPABCTBEHHBIMH IIEHHOCTSIMH, TPUHSTHIMUA B
oOII1ecTBE MpaBUjiaMU U HOPMAaMHM MOBEJICHUSI W CIIOCOOCTBYIOT — MpolieccaM
CaMOIO3HAHUS, CaMOBOCITUTaHUS M CaMOpA3BUTHUsA, PA3BUTHsS BHYTPECHHEU
MO3ULUM JIMYHOCTH, MATPUOTU3MA, YBAKEHUA K 3aKOHY M TIPABOIMOPAJIKY,
YeJIOBEKY TpyJla M CTapilieMy TIOKOJEHUIO0, B3aUMHOTO YBAXKEHHs, OEpEeKHOTO
OTHOIIEHHUS] K KyJIbTYPHOMY HACICIUI0 W TPAAULUSIM MHOTOHAMOHAIBLHOIO
Hapona Poccurickoit denepanuu, Ipupoe U OKPYKAIOIIEH CPELE.

JImdHOCTHBIE pE3yNbTaThl OCBOEHUS Yy4eOHOro mpenmera «buomorus
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIINXCsl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEW TO3WIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHHUE KUZHEHHOTO



OIIBITa MW OIIbITa ACATCIBHOCTHU B IMPOLCCCEC pCaln3alni OCHOBHBIX HaHpaBJIeHI/Iﬁ
BOCIIUTATEILHOMN ACATCIIBHOCTHU, B TOM YHCJIC B 4YaCTH:

1) rpaxxpaHCKOro BOCNUTaHus:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3HUIMH  OOYyYarOIIerocs Kak
aKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBA;

OCO3HaHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB M O0O0s3aHHOCTEH, YyBaKCHHE
3aKOHA W TMPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOM JEATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHITOJIHEHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB,;

CMOCOOHOCTh  OIPENENATh COOCTBEHHYIO TIO3UIUI0 TI0 OTHOIICHHIO K
SIBIICHUSIM COBPEMEHHOM JKU3HU U OOBSACHSTH €€;

YMEHHUE YUYMTHIBATh B CBOUX JEUCTBUAX HEOOXOJUMOCTbh KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS ~ JIOJEH €  pa3HBIMH  YOCKICHUSMH,  KYJIbTYPHBIMHU
[EHHOCTSMU U COLIMAJILHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYOHHYECTBY B TMPOIECCE COBMECTHOTO BBITOTHEHHUS
yuyeOHBIX, TIO3HABATENBHBIX W MCCIENOBATENbCKUX 33/ay, YBaXKUTEIbHOE
OTHOIIIEHWE K MHEHMIO ONIOHEHTOB IpU OOCYXJIEHHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTH K TYMAaHUTAPHOU M BOJIOHTEPCKOU ACSITEIHHOCTH;

2) naTpuoTn4eCcKoro BoCcrnmtaHumA:

c(OpPMHUPOBAHHOCTb poccuiickoin rpa)xIaHCKOU UJCHTUYHOCTH,
naTpuoTH3Ma, YBAKEHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepea
Pomuuol, ropmoctu 3a cBOM KpaH, cBow PonanHy, CBOWM S3BIK M KYJIBTYpY,
MPOIIOE W HACTOSIIIee MHOTOHAIIMOHAILHOTO Hapoa Poccun;

[IEHHOCTHOE OTHOILEHUE K MPUPOAHOMY HACJIEIUI0 U NaMATHUKAM MPUPOIbI,
nocTuxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJAJ POCCUHCKHX YYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJOTHH, TMOHMMAHWE 3HAYEHUS OWOJOTMHM B TO3HAHWU 3aKOHOB
IPUPOJIbI, B AKU3HU YEJIOBEKA U COBPEMEHHOI'O OOIIECTBA;

ujaeliHas yoeX1IeHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO OTEUeCTBY U €ro 3alluTe,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOIO BOCMUTAHUA:
OCO3HaHMWE JYXOBHBIX LIEHHOCTEW POCCHUICKOr0  Hapo.a;
c(OPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO
MOBEICHUS;
CIIOCOOHOCTh OIIEHWBATh CHUTYallMI0 U TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
OCO3HaHME JUYHOTO BKJIJIa B IOCTPOCHUE YCTOMYMNBOTO OYAYIIIETO;



OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJHUTEINSIM, CO3JAHUIO CEMBbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEWHOW JKU3HHU B COOTBETCTBUHM C
TpaguuusiMu HapoaoB Poccuu;

4) 3CTeTUYeCKOro BOCNUTaHUA:

ACTCTUYCCKOC OTHOILICHUC K MUpYy, BKJIFO4Yasd 9CTCTUKY 6I>ITa,
HAay9HOIO M TCXHHYCCKOI'0O TBOpPYCCTBA, CIIOpTa, Tpylda, O6HIGCTB6HHI>IX
OTHOIIICHU;

IIOHUMAHHUEC SMOILIMOHAJIBHOT'O BOBI[GﬁCTBHSI JKUBOU IMpHUPOJAbI 1 €€ ICHHOCTHU,

TOTOBHOCTb K CAMOBBIPAXKCHHIO B PA3HBIX BHAAX HCKYCCTBA, CTPCMIICHHC

ITPOABJIIATH
KadyeCTBa TBOp‘-ICCKOﬁ JIMYHOCTH,

5) dom3nyeckoro BOCNUTaHUSA:

MOHMMAaHUE W peaau3alus 3J0pOoBOro H 0Oe3omacHOTo o0pasza >KU3HU
(3mopoBOE  TUTaHWE, COOJIIOIEHHE TUTMEHWYECKUX TpPaBUJI U HOPM,
cOaaHCUPOBAHHBIA pPEXUM 3aHATUH U OTIbBIXa, peryisipHas (¢uznyeckas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/10POBbIO;

NOHMMaHUE LEHHOCTU NPaBWJI HWHAUBUAYAIBHOIO U  KOJJIEKTUBHOTO
0€3011acHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIFOJEH;

OCO3HaHUE MOCIEACTBUM U HENPUITHE BPEAHBIX MPUBBIUEK (YHOTpeOsieHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

6) TPyAOBOro BOCNUTaHUA:

TOTOBHOCTh K TPYAY, OCO3HAHHE ICHHOCTH MacTEPCTBA, TPYAOII00HUE;

FOTOBHOCTh K AKTHUBHOM JIESTEJILHOCTH TEXHOJOTMYECKOW W COLUAIBHOU
HaIMpaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSATEIIBHO
BBITIOJTHSITH TaKyIO JEATEIbHOCTD;

HWHTEpEC K pa3iuyHbIM cepam mpodeccuoHaabHON JeATeIbHOCTU, YMEHHE
COBEpIIAaTh OCO3HAHHBIK BBHIOOp Oyaymied mnpodeccud U Peanru30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbL;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3KONOrn4ecKoro BOCNUTaHUA:

9KOJIOTMYECKU II€JIeCO00pa3HOe OTHOIIEGHHE K NPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHNS,

MOBBIIIICHUE YPOBHS DKOJOTHMYECKON KYJIbTYphl: MNPHOOPETEHHUE OIbITa
IUIAHUPOBAHHA TIOCTYIIKOB MW OHCHKHM HX BO3MOXHBIX HOCJ'IGI[CTBI/Iﬁ JJIs
OKPYXarUIEH CpeIbl;

OCO3HaHHWE TI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM M MyTed HuxX
pEIICHNUS;



CIIOCOOHOCTh HKCIIOJIB30BAaTh MpuoOpeTaeMble MpPH HM3yUYE€HUH OHOJIOTHUH
3HAHUST W yMEHHUS TPU PEIICHWH TPOoOJeM, CBS3aHHBIX C PalMOHAIHHBIM
MPUPOJIONIONL30BaHUEM  (COOJNIOJICHUE  TPaBWI  TOBEACHUS B MIPUPOJIE,
HalpaBJICHHBIX HAa COXPAaHCHHE DPABHOBECHUS B DKOCHCTEMax, OXpaHy BHOB,
IKOCHUCTEM, OHOChEpPHI);

aKTUBHOEC HENpUATHE JCWUCTBUH, TMPHUHOCANINX BPEI  OKPYKaloIIeH
MPUPOTHON Cpefie, YMEHHE MPOTHO3UPOBATH HEOJIArONMPHUSTHBIC SKOJIOTHUECKHEC
TIOCTIICTBHSI IPEANPUHIMACMBIX IEHCTBUH U MPEIOTBPAIATh UX;

HAJIMYUE PA3BUTOTO IKOJIOTUYECKOTO MBITIICHUS, SKOJIOTUIECKON KYJIbTYPHI,
OTIBITA JESATEIBHOCTH SKOJIOTHYECKON HAPaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
UMHU B TIO3HABATEIBHON, KOMMYHHUKATUBHONH W COLMAJIBHOW MPaKTHUKE,
TOTOBHOCTH K YYaCTHIO B TIPAKTHUECKOHN EATEITHPHOCTH KOJIOTUICCKON
HaIpPaBIEHHOCTH

8) UeHHOCTN Hay4YHOro NO3HaHUA:

c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YHUTATEIIbCKOM KYyJIbTYpbl KaK CpEICTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U IMO3HAHUSA MUPA;

MOHMMaHWe creuu@ukr OWOJOTUM KaK HayKH, OCO3HaHUE €€ pOJih B
dbopMHpPOBAHUU  PAIMOHAIBHOTO Hay4YHOTO MBIIIICHHUS, CO3JJaHUH
IIEJIOCTHOTO  TIPEJICTABIICHUS 00 OKPYXKAIOIEeM MHUpPE KaK O €JIMHCTBE MPHUPOJIBI,
YyesjoBeKa U OOINEeCTBA, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUU
po0sIeM COXpaHEeHHs TIPUPOTHOTO PABHOBECHS;

yOEKIAEHHOCTh B 3HAYMMOCTU OWOJOTUM JIJII COBPEMEHHOM IMBUIM3ALINU:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHs MEIUIIMHBI, CO3JaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTHI, CINOCOOHBIX pEIIaTh PECypCHbIE  MPOOJIEMbl  Pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEeH BBIX0JIa U3 TJIO0ATBHBIX IKOJOTHYECKUX MPOOJIEM U
obOecrieueHns  mepexola K  YCTOMYMBOMY  pPa3BUTHIO,  PAIlMOHAILHOMY
WCTIOJBL30BAaHUIO TIPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OWOJOTUYECKUX 3HAHMM B IENIX
MOBBIIIEHUS  OOIICHKYIBTYPHI, €CTECTBEHHO-HAyUYHOU IrPaMOTHOCTH, Kak
COCTaBHOM 4YacTh (DYHKIMOHAILHOM T'PaMOTHOCTH OOydYarommxcs, (Gpopmupyemoit
Opy M3ydyeHUH OWOJIOTHMH; TIOHMMAaHWE CYIIHOCTH METOJIOB  IO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTh MCIOJIB30BaTh MOJIy9aeMbIe
3HAHUS IS aHAJIN3a U OOBSICHEHHUS SIBJICHUI OKPY)KAIOIIETO  MHpa
MIPOUCXO/ISIINE B HEM U3MEHEHUH, yMeHHE JeliaTb  00OCHOBaHHBIE
3aKJTIOYCHUSI HA OCHOBE HAyYHBIX (DAKTOB W HMMEIONIUXCS JaHHBIX C IEJBIO
MOJTYYEHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAaMOCTOSATEIIFHO HCIIOJIL30BaTh OMOJIOTMYECKUE 3HAHUS JJIs1



pelieHus Mpo0jeM B pealbHbIX )KU3HEHHBIX CUTYAIHSIX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEeSTENbHOCTH, NOTOBHOCTb OCYILECTBISATh
MIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh HHIUBUIYATIbHO U B TPYIIIIE;

TOTOBHOCTh U  CIIOCOOHOCTb K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AKTHBHOMY IMOJYYEHUIO HOBBIX 3HaHMW 1O OWOJIOTUU B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTAMU.

B  mpouecce  gOCTMXKEHMST  JIMYHOCTHBIX  PE3YJbTAaTOB  OCBOCHMS
OoOyyarolMMUCsl MporpaMmbl 1O OHMOJOTMM Ha YPOBHE CpPEIHEro OOIIero
0o0pa3oBaHus y OO0YyYaroIUXcs COBEPLICHCTBYETCS SMOLIMOHAIBHBIA HHTEIIEKT,
Opeanoiaralommid  cOpMUPOBAHHOCTD: CaMOCO3HaHUA, BKJIFOYAIOLIETO
CHOCOOHOCTh TOHMMATh CBOE€ 3MOLMOHAIBHOE COCTOSIHUE, BUJIETh HAIPABICHHUS
pPa3BUTHS COOCTBEHHOHN 3MOLMOHAIBHOU C(hephl, ObITh YBEPEHHBIM B CE0€;

CaMOpCryJIMpoOBaHus, BKJIIOYAarOmEero CaMOKOHTPOJIb, YMCHHC IIPUHUMATDb

OTBCTCTBCHHOCTH 3a CBOC IIOBCACHUC, CIIOCOOHOCTH AJalITUPOBATHCA
OMOIOHMOHAJIbHBIM U3MCHCHUAM H IIPOABJIATDH FI/I6KOCTI>, OBITH OTKPBITBIM HOBOMY

BHYTPEHHEW MOTHMBAallMM, BKJIIOYAKOLIEH CTPEMJIIEHHME K JIOCTH)KCHUIO
eI U yCHeXy, ONTUMHU3M, UHUIIMATUBHOCTh, YMEHHE JECHCTBOBATh, UCXOJS W3
CBOMX BO3MOXHOCTEH;

SMIATHH, BKIIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE
IpYTuX, YYHTHIBATh €ro npu OCYLIECTBJICHUHU KOMMYHUKAIIIH,
CIIOCOOHOCTB K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX  HAaBBIKOB,  BKJIIOYAIOIIUX  CIIOCOOHOCTb  BBICTPaMBATH
OTHOIIEHHUSI C JIPYTMMH JIOABMH, 3a00TUTHCS, MPOSIBISTh UHTEPEC U pa3peliaTh
KOH(JIUKTBHI.

METAIIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yJbTaThl OCBOEHUsA ydeOHoro mpenMera «buonorus»
BKJIFOYAIOT: 3HA4YMMbIC I (OPMHPOBAHUS MHPOBO33PEHUS OOyUYAFOIIMXCS
MEXAUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHbIC MOHSATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KApTUHBI MHpa W CHenu(uKy MEeTOJOB ITO3HAHWMS,
HCITONIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, ABJICHUE, MPOIIECC,
CUCTEMa, Hay4HbIH (haKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCCOBaHWE,  HAONIOJCHHWE, W3MEpPEHHe, OKCIHEPUMEHT W JIPYTHX),
yHUBEpCAJIbHBbIC Y4YeOHBbIC JEUCTBUS (ITO3HABATENIbHBIC, KOMMYHHUKATHUBHEIE,

pEryJIsITUBHBIE), oOecreynBaroue dbopmupoBaHue (GyHKUIHOHATBHOU
rPaMOTHOCTH U COIIMAJIBLHONM KOMIIETCHIIMHM OOYy4YarolIuxcs, CIHOCOOHOCTH
oOyuaromuxcs UCITIOJIb30BaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUSI W  yHUBEpCaJbHble ydeOHbIE JEHUCTBUS B
MO3HABATEIBLHON U COLMAIBHON MPAKTHKE.

K



No3HaBaTenbHble YHUBepcasribHble y4eOHble AencTBUA

Ba3oBble nornyeckue AGFICTBVIH:

CaMOCTOSITENIbHO  (pOpMyJHpOBaTP M aKTyaJIM3UpOBaTh  MpoOJeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TIPW OCBOCHUM 3HAHWW TIPHEMBI JIOTHYECKOTO MBIIIJICHUS
(aHanu3a, CUHTE3a, CpaBHEHUS, KjIaccupuKauu, 00001eH s ), pACKPBIBATh CMBICII
OMOJIOTUYECKUX TMOHATUM (BBIACIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH TTOHSATHSIMHU);

OMpeNeNsaTh IeNld ACSITENbHOCTH, 3ajaBas NapamMeTpbl M KPUTEPUU HX
TOCTIKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TTIOCTABICHHBIMU LIETISIMU;

MCIIOJTh30BaTh OMOJIOTHUECKHUE TIOHATHS I OOBSICHEHUSI (DAKTOB W SIBJICHUI
KUBOU NPUPOJIBI;

CTPOUTH JIOTHYECKUE pacCyXIeHHUs (MHIYKTUBHBIC, JEAYKTHUBHBIC, IIO
AQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pPaccMaTPHUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITFOUCHUS,

MPUMEHSATh CXEMHO-MO/JIEIbHBIE CPEACTBA JJIs1 TPEACTABICHHUS
CYILLIECTBEHHBIX CBS3€H M OTHOILIECHUI B U3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a
TaK)K€ MPOTUBOPEYUI Pa3HOTO PO, BBISBICHHBIX B PA3JIMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX pa3padaThiBaTh IUIaH peLeHUs IPOoOJIEMBI €
YYETOM aHaJIM3a UMEIOIIUXCS MaTEpUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B AESATEIBHOCTb, OLEHUBATH COOTBETCTBUE
PE3yNbTATOB LIEJSAM, OLEHUBATh PUCKHU MTOCIIEICTBUN JEATEIbHOCTH;

KOOPAMHUPOBATh U BBINOJHATH pabOTy B YCJIOBHSX PEAbHOTO,
BUPTYAJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TP PEILICHUH KU3HEHHBIX MPOOJIEM.

Ba3soBble uccnegoBarenbCckue AeNCTBUA:

BJIa/I€Th HaBbIKAMU Y4EOHO-HMCCIEA0BATEIbCKON U MPOEKTHOM JNEATEIbHOCTH,
HaBBIKAMHU paspenieHus npo0iem, o0nagaTh CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOMCKY METOJOB DPEIIECHUS IMPAKTUYECKHUX
3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOA0B IIO3HAHMUS;

HCIIOJB30BaTh Pa3JIMYHbIE BUABl JEATEIIBHOCTH 10 IOJYYEHHUIO HOBOTO
3HaHUS, €ro HHTEpPHpeTalMH, MPeoOpa3OBaHUI0 W MPUMEHEHUIO B Y4eOHBIX
CUTYalMsIX, B TOM YHCIIE TPU CO3/IaHUU YYEOHBIX U COLUATBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATHSIMU U METOJAMU;

CTaBUTh W (QOpMYyJIHpPOBaTH COOCTBEHHbIE 3aJaud B 00pa3oBaTENbHON
NEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

BBIABIIATH NPUYUHHO-CIICACTBEHHBIE CBS3M M AKTyaJIM3HpOBAThH 3ajaady,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUs, HAXOAUTb apryMEHThl IS JT0KA3aTeNbCTBA
CBOHUX YTBEPXKACHUM, 3a/1aBaTh [1ApAMETPbl U KPUTEPUHU PELICHNS;



aHAJIM3UPOBaTh TIOJYYCHHBIE B XOJ€ pEIICHUS 3aJauyd  pPe3yJIbTaThl,
KPUTUYECKH OICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MECHEHUE B HOBBIX
YCIIOBHSIX;

J1aBaTh OLICHKY HOBBIM CUTYAIlHsIM, OIICHUBATH IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh IEJICHANIPABICHHBIN TOUCK IMEPEeHOCa CPEJICTB U CHOCOOOB
JENCTBUA B MPOPECCUOHAIBHYIO CPEY;

YMETh IEPEHOCHTh 3HAHWS B ITO3HABATCIBHYIO M IMPAKTHICCKYIO 00JIacTH
KHU3HEICATSIIEHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00JIACTECH;

BBIJIBUTaTh HOBBIC HJICH, MpeljiaraTh OPUTHHAIBHBIC TOAXOJbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a7a4H, JIOIYCKAIOIINE aIbTCPHATHBHBIC PEIICHUS.

Pab6oTa ¢ nHdopmaumen:

OpUEHTHUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(POpMALNK (TEKCTE Yy4EOHOrO
nocoOus, HAyYHO-NIONMYJSIPHOM JIUTEpaType, OHOJIOrMYECKUX CIIOBapAX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JdaHHbIX, B VHTepHeTe), aHaIU3UpOBATH
MH(}OpMaALMIO PA3IUYHBIX BUJIOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ JJOCTOBEPHOCTh U HENPOTHBOPEUYHBOCTB;

dhopMyIHpPOBATH 3aMPOCHI U IPUMEHSTH PA3JIMUYHbIC METO/IbI IIPU MIOUCKE U OTOOpE
Oouonornyeckoi nHGOpMaIKI, HEOOXOIUMOM JIJIsl BBITIOJHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHiA, COBEPIICHCTBOBATH KyJIbTypy aKTUBHOTO MCIOIB30BAHUS PA3TMUHBIX
HIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTUMAIbHYI0  (HOpMYy  IpelCTaBICHUS
Oounonornyeckor nHpopmanuu (cxemsl, rpaduKy, AUarpaMMsbl, TaOIULbI, PUCYHKU
" pyroe);

WCIIONIb30BaTh HAYYHBIM SI3bIK B KauecTBE CpelIcTBa MpH pabore ¢
Oouonornyeckor wuHGOpMAIME: TNPUMEHATh XUMHYECKue, (Qusndyeckue W
MaTeMaTU4eCKUe 3HAKU H CUMBOIJIBI, bopmyIIbI, ab0OpeBuarypy,
HOMEHKJIATYpY, UCTIONB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJINYECKUE
CpeICTBa HArJISAHOCTH;

BJa/JeTh  HAaBbIKAMU  pacloO3HaBaHMs M 3alUThl  MH(pOpPMaLUH,
MH(}OpMAIMOHHOW 0€30MTaCHOCTH JIMYHOCTH.

KoMMyHuMKaTUBHbIe YHMBepcalibHble y4eOHble AeNCcTBUA

OOGuweHue:

OCYHIGCTBJIHTB KOMMYHI/IKaHI/II/I BO BCEX CCI)Can KU3HU, AKTHUBHO
yqaCTBOBaTB B OUAJIOIrSC WJIHU JII/ICKYCCI/II/I 110 Cy]_HeCTBy o6cy>1<11aeMoﬁ TCMBbI
(YMeHI/Ie 3a/1aBaTh BOHpOCBI, BBICKA3bIBATh Cy)KI[eHI/IH OTHOCHUTCJIIBHO BBIITIOJIHCHUA
npe)maraeMoﬁ 3aJga4u, y‘H/ITBIBaTB I/IHTepeCBI U COrjJJaCoOBaHHOCTH HOSI/IHI/II\/’I



JIPYrUX YYaCTHUKOB JIMAJIOTa WJIIU JUCKYCCHUU);

pacrno3HaBaTh HeBepOaldbHBIE CpPEACTBA OOIICHUS, [OHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIUKTHBIX CHUTYallUH,
YMETh CMATYAaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS W B3aUMOJCUCTBUS, MOHUMATD
HaMEpeHusi JIpyrux JIIOJAEH, MpOSBISATh YBAXKUTEIBHOE OTHOLIEHUE K
co0eceTHUKY U B KOpPPEKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEpHYTO U JIOTUYHO H3Jaratb CBOIO TOYKY 3pPEHUSI C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

CoBmecTHasA AeATeNIbHOCTL:

MMOHUMATh W HWCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIbHON
paboThI IPH peIlICHUH OMOJIOTHYECKOUM MpoOsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOW 3a/1a4H;

BBIOMpATh TEMaTUKy M METOJbl COBMECTHBIX JEHCTBUU C y4eTOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH Ka)KJOTO YieHA KOJUICKTUBA;

OpUHUMATh  II€IM  COBMECTHOM  JICSITENIbHOCTH, OpPraHU30BbIBATH U
KOOpPJIMHUPOBATh JICWCTBUSL MO €€ JOCTHUKECHHUIO: COCTABJIATH IUUIAH JIEVCTBHM,
pactpeneniaTh poJIM C y4eTOM MHEHUW Y4YaCTHHUKOB, OOCYXKIaTh PE3yJIbTaThI
COBMECTHOU padoThI;

OIICHWBATh KAaueCTBO CBOEr0 BKJIaJa M KaXIOTO y4YacTHHKA KOMAaHIBI B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OIICHUBATh UACH C TO3UIMU HOBH3HBI,
OpUTHHATBHOCTH, TTPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBJIATL IMO3UTHBHOC CTPATCTHYCCKOC IIOBECACHUC B PaA3JIMYHBIX
CUTyalusx, IMpoOABJIATb TBOPUYCCTBO U B006pa)K€HI/IC, OBITH HWHHUIIWMATUBHBIM.

PeryﬂHTMBHble YHUBepcalibHble y‘-le6Hble ,D,eﬁCTBMFI
CamoopraHusauus:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS IS BBISBICHUS NPOOJIEM W HX
pEIICHUS B )KU3HCHHBIX U YICOHBIX CUTYAITUsX;

BBIOMPAaTh HAa OCHOBE OWOJOTHYCCKUX 3HAHUU IIEJICBBIE M CMBICIIOBBIC
YCTAaHOBKHM B CBOMX JICHCTBHSIX M MOCTYIIKaX IO OTHOIICHHUIO K KUBOW MPHUPOJC,
CBOEMY 3I0POBBIO U 3I0POBBIO OKPYIKAIOIINX;

CaMOCTOSITEIIFHO OCYIIECTBIISITh TO3HABATEIBHYIO NEATETbHOCTD, BBISIBIISTH
MpoOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHON
NEATETBbHOCTH U KU3HCHHBIX CUTYaITUsX;

CaMOCTOSITENIbHO COCTAaBJSITh IUIAH PEIIEHUS MPOOJIEeMBI C  y4eTOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;



JABaTh OLICHKY HOBBIM CHUTYaLlUsIM;

paciupsTh paMKy y4eOHOTO MPeMETa Ha OCHOBE JIMYHBIX MTPEIOYTCHUN;

JeNnaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBaTh €ro, Opathb
OTBETCTBEHHOCTh 32 PEIICHMUE;

OLICHHUBATh MPUOOPETEHHBIH OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TMPOSABICHUIO IIUPOKOW D3PYIUILIUU B
pa3HbIX O0JIACTAX 3HAHWM, MOCTOSIHHO IIOBBIIIATh CBOW OOpPAa30BATEIbHBIA U
KYJbTYPHBIN YPOBEHb.

CaMOKOHTpOIb:

AaBaTb OLCHKY HOBBIM CUTyallUsIM, BHOCHTb KOPPCKTHUBLI B ACATCIIbBHOCTD,
OLOCHNBATBb COOTBCTCTBUC PC3YJILTATOB LCIIAM;

BJIaACTH HaBbIKaMU MMO3HaBaTeIbHOU pe(i)HeKCI/II/I KakK OCO3HAaHUA
COBCPIIACMBIX HGﬁCTBHﬁ N MBICIIMTCIIBHBIX IIPOOCCCOB, HX PC3YJIbTATOB H
OCHOBaHM, MCIOJIb30BaTh MPUEMBI peQIEKCUU JUIsl OLIEHKU CHUTyallud, BbIOOpa
BEPHOI'O PEIICHUS;

OOCHMBATb PUCKHU WU CBOCBPCMCHHO IIPUHHUMATb PCHICHHA 110 MX CHHIKCHHIO,

[IPUHUMATb MOTHBBI H APryMCHTBI OPYIHX IIPH aHAJIU3C PC3YJIbTAaTOB

JESATECIbHOCTH.

MpuHAaTHe ceba n ppyrux:
OPUHUMATh ce0sl, TOHUMAasi CBOU HEIOCTATKU U JOCTOUHCTBA;
IIPUHUMATH MOTHBBI U APTYMEHTBI IPYTUX [IPU aHAIU3E PE3YyJIbTaTOB
JeSITeIbHOCTH; IPU3HABATh CBOE MIPaBO U IPABO JAPYTUX HA OIINOKY;
pa3BUBATh CIOCOOHOCTH MIOHUMATh MUP € IO3ULIUU JIPYTOT0 YeJIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynabTaThl ocBoeHus porpammbl COO mo Ouonoruu Ha 6a30BOM
ypOBHE BKJIIOUAlOT crernuduyeckue s ydeOHoro mnpeamera «buonorusy»
Hay4YHbIC 3HAHUSA, YMEHHUSA H  CIOCOOBl  JEHCTBUNM MO  OCBOCHHIO,
MHTEpIIpeTaly U TPeoOpa3oBaHUI0 3HAHUM, BUJIBI ACATEIBHOCTU IO MOTYyYCHUIO
HOBOTO 3HAHMS M TPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CHUTYallUsiX, a
TAaK)K€ B pEaTbHBIX JKU3HEHHBIX CUTYyallUsX, CBS3aHHBIX C Owuomnoruei. B
MporpaMme MpeJAMETHBIE Pe3yJIbTaThl MPEICTABICHBI [0 T0/1aM O0y4YECHUSI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUSA ydeOHOro mpeamera «buomorus» B 10
KJjacce

JOJKHBI OTPaXKaTh:
c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE W PO OMOJOTHUU B CHCTEME HAyYHOTO
3HAaHUS CCTCCTBEHHBIX HAyK, B ()OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHUPOBO33PEHHS, O BKJIAJIE POCCHICKUX U
3apyOEKHBIX YUCHBIX- OMOJIOTOB B pPa3BUTHE OWOJNOTHH, (YHKIIMOHAIHHOU



IPaMOTHOCTH YEJIOBEKA ISl PELICHMS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEP)KAHUE OUOJIIOTUYECKUX TEPMHHOB M TOHSTHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTaboau3M (OOMEH BEIIEeCTB M IpeBpallleHHe
SHEPIUr), TOMEOCcTa3 (CaMOperyJsisilus), YpOBHEBAs OpraHU3alys >KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHUE (PEMPOTYKLIHS ), HACIEACTBEHHOCTh, U3MEHUYUBOCTD, POCT U
pa3BUTHE;

YMEHUE H31aratb OHOJOTMYECKHE TEeOpuu (KIETOYHAs, XPOMOCOMHAas,
MyTallMOHHAs,, UEHTpaJibHAas JOrMa MOJEKYJIspHOM Ouonoruu), 3akoHbl (I
Mennens, T. Moprana, H.. BaBunoBa) u yuenus (o IieHTpax MHOrooOpasus u
MIPOUCXOXKJICHHUS KyJIbTypHbIXx pactenud H.M. BaBunosa), omnpenemnsrs
IPAaHULIBI UX TPUMEHUMOCTH K KUBBIM CHUCTEMAM;

yMEHUE BJAJIeTh  METOJaMHM HAy4YHOrOo TIO3HAHUA B  OHMOJIOTHU:
HaOJII0ZEHUE U ONKMCAHME JKUBBIX CUCTEM, IPOLECCOB U SBJICHHI, OpraHu3anus u
MIPOBEICHHE OMOJIOTUYECKOIO HKCIIEPUMEHTA, BBIIBHKEHUE TUIIOTE3bI, BHISIBICHHUE
3aBHCHUMOCTH MEXAY MCCIEAYyEMbIMH BEIUYMHAMU, OOBSICHEHHE IOJYyYEHHBIX
pE3yNbTaTOB, UCIIOJb30BAHHBIX HAYYHBIX MOHSATUN, TEOPU M 3aKOHOB, YMEHHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUH ITOJIYYEHHBIX PE3YJIBTATOB;

YMEHUE  BBIJICIATH  CYLIECTBEHHbIE  IIPU3HAKM  BHPYCOB,  KIETOK
MPOKAapHOT U 3SYKAPUOT, OJHOKJIETOYHBIX K MHOTOKJIETOYHBIX OpPraHU3MOB,
OCOOEHHOCTH TPOIIECCOB: OOMEHa BEIIECTB M NPEBpAIICHUs SHEPIUU B KIETKE,
(doTrocuHTE3a, IIACTUYECKOTO " SHEPIreTUYECKOIO oOMeHa,
XEMOCHHTE3a, MHUTO3a, Me€HO03a,  OIUIOJOTBOPEHUS,  Pa3MHOXKEHUS,
MH/IMBUIYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOI€HE3);

yYMEHUE TPUMEHSTH MOJIyYeHHbIEC 3HAHUS 1J1s1 00bSICHEHUS] OMOJIOTUYECKUX
ITPOLIECCOB U SABJICHUM, I IPUHATUS ITPAKTUYECKUX PELICHUMN B IOBCEIHEBHOU
KU3HU C LEJbI0 o0ecrieueHust 6€3011aCHOCTH CBOETO 3/I0POBbS U 310pPOBbS
OKPY’KaIOLIHX JIFOeH, COOMI0ACHNS] HOPM I'PaMOTHOTO TIOBEJICHUS B OKPYKaroIIen
IPUPOJIHON cpesie, TOHUMaHue HEOOXOIUMOCTH HCIOJIb30BAHUS JOCTHKEHUM
COBPEMEHHOU OWOJIOTUU ¥ OMOTEXHOJOTUH ISl pallUOHATIBLHOTO
IPUPOAOIIOIb30BaHNS;

YMEHUE pellaTh JJIEMEHTapHbIE TEHETHMYECKHE 3aJaud Ha MOHO- H
IUTUOPUIHOE CKpellMBaHUE, CLEIUICHHOE Hacjlel0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBaHUS ISl MPeNCcKa3aHusl HAClelIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATH JIa0OpATOpPHBbIE M MPAKTHYECKUE padoOThl, COOIIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OLEHUBATh M HWHTEPHPETUPOBATH HHPOPMALIHMIO
OMOJIOTMYECKOTO  COJAEPIKAHMS, BKJIIOYAIOIIYIO0 TIICEBIOHAYYHBbIE 3HAHHUA U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MHGOpPMAILIMK, HAYYHO-TIOMYJIIPHBIE
MaTepHualibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OHONOTHUW,
MeIUIMHE, OMOTEXHOJIOTHH;



yMEHHUE CO3/1aBaThb COOCTBEHHbIE NHUCHbMEHHbIE W YCTHbIE COOOIIEHUS,
000011ast OMOIOrMYecKyr0 HHGOPMAINIO U3 HECKOJbKMX MCTOYHUKOB, TPAMOTHO
UCI0JIb30BaTh MOHSITUIHBIN arrapaT OMOJIOTHH.

[IpenmeTtHbie pe3yJbTaThl OCBOCHHUS y4eOHOTO npeameTa
«buonorus» B 11 Ki1acce JOJKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE W POJIM OHMOJIOTHU B CUCTEME HAYYHOTO
3HaHUSA €CTECTBEHHBIX HayK, B (POPMHUPOBAHHUU COBPEMEHHON €CTECTBEHHO-
Hay4YHOU KapTUHBI MHUpa M HAy4YHOTO MHUPOBO33PEHHMS, O BKJAJE POCCUUCKUX U
3apyOeKHBIX YYCHBIX- OMOJIOTOB B pa3BUTHE OHONOTHH, (PYHKIIMOHAIBHOM
rPaMOTHOCTH YEJIOBEKa ISl PEIICHUS )KU3HEHHBIX 3a/1ay;

YMEHHE PACKPBIBATH COJIEpKaHUE OMOTOTUYECKUX TEPMUHOB U MOHITUMN: BUJI,
MOMYJIANUS, TeHO(OHJ, SBOJIIOIHUA, ABHXKYIIHE CUIIbI ((DAKTOPBI) DBOJIIOIUU,
MPUCIIOCOOJICHHOCTh OPTaHU3MOB, BHUJI000pa30BaHUE, DKOJIOTHUYECKUE (PAKTOPHI,
DKOCHCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEOYLEHThl, LIENU UTaHUs,
AKOJIOTHYECKas MupamMua, OuoreoneHos, onocdepa;

YMEHHME Wu3jaraTb OHOJOTMYECKHE TEOpUU (DBOJIIOIMOHHAA Teopusi Y.
JlapBrHA, CHHTETHYECKAass TEOpHsS DHBOJIOLKH), 3aKOHbl W 3aKOHOMEPHOCTHU
(3aponprmeBoro cxoacrea K.M. bapa, depenoBaHus TJIaBHBIX HalpaBlIE€HUN U
nyteit spomonuu A.H. CeseprioBa, yuenus o ouwocdepe B.M. Bepnaackoro),
ONPENEIIATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHHME BJIaJ€Th METOJaMW  HAy4yHOTO TIO3HAHUSI B  OHMOJIOTHUU:
HAOJIIOICHUE U OTNMCAHUE JKUBBIX CHUCTEM, MPOIECCOB U SIBJICHUN, OpraHU3alus U
MPOBEJICHUE OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bI, BHISIBJICHUE
3aBUCHUMOCTH MEXAY HCCICIYEMbIMH BEIMYMHAMU, OOBSICHEHHUE TMOJYyUYCHHBIX
pEe3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITUH, TEOPUUA U 3aKOHOB, YMEHHE
JiejaTh BBIBOJIBI HA OCHOBAHUM MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB:
BUJIOB, TIOMYJAIUNA, TIPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOTEOIIEHO30B U SKOCUCTEM, 0COOEHHOCTH MPOIIECCOB: HACIIEICTBEHHOM
M3MEHYUBOCTU, €CTECTBEHHOTO 0TOOpa, BU1000pa30BaHuUsl, TPUCITOCOOICHHOCTH
OpPTaHU3MOB, JICHCTBHSI YKOJIOTHICCKUX

(pakTOpOB Ha OpraHU3MBbI, MEPEHOCA BEIIECTB M MOTOKA 3HEPTUU B 3KOCHCTEMAX,
AHTPONOTCHHBIX W3MEHEHHH B JKOCHUCTEMAaxX CBOEHM MECTHOCTH, KPYroBOPOTa
BCILIECTB M OMOTCOXMMHUYCCKHX IUKJIOB B Onocdepe;

yYMEHHE NPUMEHATH MOJTY4YeHHbIE 3HAHMS JJIsi OOBSACHEHHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, U1 NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C IeNbl0 obOecrieueHus: 0e30MacHOCTH CBOETO 3J0POBbS U 370POBbS
OKPY’KaIOUIUX JIF0AeH, COOMIOCHHUSI HOPM IPaMOTHOTO TTOBEICHUSI B OKPYXKaloLIeil
OPUPOAHON cpele, NMOHMMaHUE HEOOXOJMMOCTH MCIOJIb30BAHUS JTOCTHXKEHHM
COBPEMEHHOM OMOJIOTUHU ISl pallMOHATIBHOTO MIPUPOIOTIOIB30BaAHUS;

YMEHHUE pelaTh 3JIEMEHTApHblEe OMOJIOTMYECKUE 3a7aul, COCTABISTH CXEMBI



MepEeHOCca BEIIECTB U SIHEPTUU B HKOCHUCTEMAaX (LIeMH MUTaAHUS);

yYMEHHUE BBIMOJIHATh JIA0OpATOPHBIE U TMPAKTHUYECKUE padoOThl, COOMIOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U JIabopaTOPHBIM 000PYA0BAHUEM;

yMEHUE KPUTHUYECKH OLIEHUBaTh M HWHTEPIPETUPOBATH HHGOPMAIIIIO
OMOJIOTUYECKOTO  COJIEpP)KaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OPMAIINH, HAYIHO-TTOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  IJIO0AJIbHBIE  DKOJIOTHYECKHUE  MPOOIJIEeMbI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3HIIHIO;

yMEHUE co3/71aBaTh COOCTBEHHBIE MMCbMEHHBIEC U YCTHBIE COOOIIEHUS, 0000111as

Ouonornueckyo HHGOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
NOHATUIHBIN anmapaT OMOJOTHH.



TEMATHUYECKOE INTAHUPOBAHUME10 KJIACC

Ne | HammeHnoBaHue Komnue | djekTpoHHbIE OcHOBHBIE BUIbI 1eITEJIbHOCTH 00Y4aI0IIMXCAC YUETOM
n/ | pa3aeyioB 1 TeM CTBO (undposbie) HanpaBJeHUd padoveil MPOrpaMMbl BOCIIUTAHUS
n | IPOrpaMMblI 4acoB | 00pa3oBaTe/ibHbIE
pecypchl
1 | BuoJorus Kak 2 bubmuoreka [JOK TBopueckas paboTta, HampaBieHHas HA CHOPMHUPOBAHHOCTh
HayKa https://m.edsoo.ru/7f4 IpaXXIaHCKOW TO3HIINU 00YYaONIerocst KaKk aKTHBHOTO H
1c292 OTBETCTBEHHOTO YJIEHa POCCUUCKOTO O0IIecTBa; YueOHas CUTyanus
https://resh.edu.ru/subj HaTpaBJICHHAS HA OCO3HAHUE CBOUX KOHCTHTYIIHOHHBIX MTPaB U
ect/5/10/https://www.yaklas | o0s13aHHOCTEH, YBaXKeHHE 3aKOHA U TIPaBONOPsiIKa; MoTHBAIIOHHAS
s.ru Oecefa, HapaBJIeHHAs HA TOTOBHOCTb K COBMECTHOM TBOPUECKOM
/p/biologia#program- 10- JESITETLHOCTH MIPH CO3/IaHUM YICOHBIX MTPOSKTOB PEIICHUH YISOHBIX
klass https://interneturok.ru/ | 1 mo3HaBaTeNbHBIX 3a/1a4, BHIIOJIHEHUA OMOJIOTHYECKUX
subject/biology/class/1 0 AKCIIEPUMEHTOB; J[naor HampaBIeHHBIN Ha CIIOCOOHOCTH OTIPECIISAT
COOCTBEHHYIO TIO3HIIUIO TI0 OTHOIICHHUIO K SIBICHHUSIM COBPEMEHHOM
KU3HU U OOBSCHATH €€.
2 | /KuBble cuCTEMBI 1 bubmmoreka [IOK [TpakTHKyM, HaNpaBJICHHBIA HA YMCHHUE YYUTHIBATh B CBOMX

U UX OpraHu3anus

https://m.edsoo.ru/7f4
1c292
https://resh.edu.ru/subj
ect/5/10/
https://www.yaklass.ru
/p/biologia#program- 10-
klass https://interneturok.ru/
subject/biology/class/1 0

JNEUCTBUSIX

HEO0OXOJIMMOCTh KOHCTPYKTUBHOT'O B3aUMOJICHUCTBUSI JIIOJIEH C
pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMH IIEHHOCTSMH U COLIMATIBHBIM
noJjoXeHrnem; BuktoprHa, HanpaBjaeHHAst HA TOTOBHOCTbD K
COTPYJHUYECTBY B MPOIIECCE COBMECTHOIO BBIMOJHEHUS YUEOHBIX,
MTO3HABATEIBHBIX U UCCIIEIOBATEIBbCKUX 3a7a4, YBAXKUTEIHHOTO
OTHOIIICHUS] K MHEHHUIO OIIMOHEHTOB MPU 00CYKISHUH CIIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO cofiepkanus;, CamocTosTenpHas paboTa
10 COCTABJIEHUIO IIJIAKATOB TOTOBHOCTH K T'YMaHUTAPHOU U
BOJIOHTEPCKOM JEATEIIBHOCTH B3aUMOJICUCTBHUS JIFOAEH C Pa3HBIMU
yOEXKIEHUSMH, KYJTbTYPHBIMU IIEHHOCTSIMU U COIIMAIBHBIM
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MOJIOKEHUEM; BUKTOpHHA, HanpaBJIeHHAs: HA TOTOBHOCTbH K
COTPYJHUYECTBY B MPOIIECCE COBMECTHOI'O BBIMOJHEHHS YUESOHBIX,
MIO3HABATEIbHBIX U UCCIICIOBATEIbCKUX 3a7a4, YBAXKUTEIBHOTO
OTHOIIICHUS K MHEHHIO OIIOHEHTOB MPU 00CYKISHUH CIIOPHBIX
BOITPOCOB OMOJIOTMYECKOTO cojiepkanus; CamocTosiTebHas paborta
110 COCTABJICHUIO IIJIAKATOB TOTOBHOCTH K T'YMaHUTAPHOU U
BOJIOHTEPCKON JIESITEIIbHOCTH

XUMH4YeCKuil
COCTAB "
CTPOCHHUE KJIETKH

bu6morexka [IOK
https://m.edsoo.ru/7f4
1c292
https://resh.edu.ru/subj
ect/5/10/
https://www.yaklass.ru
/p/biologia#program- 10-
klass https://interneturok.ru/
subject/biology/class/1 0

CamocrosiTenpHast paboTa Mo COCTaBJICHUIO TAMATOK Ha
c(hOpMHUPOBAHHOCTh POCCUICKOHN TPaXKTAHCKON MICHTHYHOCTH,
MaTpUOTU3MA, YBAXKEHHUS K CBOEMY Hapo]ly, YyBCTBA OTBETCTBEHHOCTH
nepen PonuHoi, ropaocTy 3a cBOM Kpai, CBOX0 PoauHy, CBOM SI3bIK U
KYJIBTYPY, POLIJIOE U HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO HAapoaa
Poccun; Jlnpaktuueckue urpbl, HalpaBJICHHbIE HA [IEHHOCTHOE
OTHOIIECHHUE K MPUPOTHOMY HACJIEAUIO U TaMIATHUKAM TIPUPObI,
nocTwkeHusaM Poccuu B Hayke, HCKYCCTBE, CIIOPTE TEXHOJIOTHUSIX,
TpyAe; Pa3BuBaromnye AuaakTHYECKHUE UTPhI, HAIPABJICHHbBIC HA
CITIOCOOHOCTH OIICHUBATh BKJIAJT POCCUHUCKUX YUEHBIX B CTAHOBIICHHUE
U pa3BUTHE OMOJIOTUH, TOHUMAHHS 3HAYCHUS OMOJIOTUH B ITO3HAHUHT
3aKOHOB IIPUPO/IBI, B )KU3HHU YEJIOBEKA M COBPEMEHHOTO O0IIECTBA;
Jluckyccusi, HalpaBlIeHHAs Ha UAEHHYI0 YOEKIEHHOCTh, TOTOBHOCTh
K CITY>KeHHI0 U 3anute OTeyecTBa, OTBETCTBEHHOCTD 3a €0 CYAbOY .

KusneneareabHO
CTh KJIETKH

bu6moreka [IOK
https://m.edsoo.ru/7f4
1c292
https://resh.edu.ru/subj
ect/5/10/
https://www.yaklass.ru
/p/biologia#program- 10-
klass https://interneturok.ru/

[IpoekTHas 3a7a4a, HaPaBJICHHASI HA OCO3HAHUE TyXOBHBIX
LEHHOCTEN

POCCHICKOTO HapoAa; BupryanbHas SKCKypcus Ha
c(hOpMHUPOBAHHOCTH

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOr0 NoBeAeHMs; becena
HanpaBJieHHas Ha CIIOCOOHOCTh OLIEHWBATh CUTYALMIO U IPUHUMATD
OCO3HaHHbBIE PELICHMS], OPUEHTUPYSACH HA MOPAJIBHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;
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subject/biology/class/1 0 JlesITeTbHOCTh B paMKaxX dKOJIOTHYSCKOW aKIIMH Ha OCO3HAHWE
JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTONYHUBOIO Oy IyIIIEro;

['pyIoBoii MPOEKT HAMPABJICHHBINA HA OTBETCTBEHHOE OTHOIICHHUE K
CBOUM

POUTEIIAM, CO3/IAaHHUIO CEMbU Ha OCHOBE OCO3HAHHOTO TPUHSTHS
IIEHHOCTEH CEMENHOM KHU3HHU B COOTBETCTBUH C TPAAMIIUSIMH HAPOIOB

Poccuu

Pa3mHokeHne u 5 bubmoreka [JOK [TouckoBas Oecena HampaBICHHAS HA 3CTETUYECKOE OTHOIIECHUE K
HHIMBHUAYaJIbHOE https://m.edsoo.ru/7f4 MUPY, BKIIIOYasi SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
pa3BUTHE 1c292 TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHMUIT; PeanbHas
OpraHu3MoOB https://resh.edu.ru/subj AKCKYPCHS B PUPOAY JJIsI MOHUMAHHS SMOIIMOHATBHOTO

ect/5/10/ BO3JICHCTBHSI )KUBOI MPUPOABI U €€ ieHHOCTH; CaMOCTOsATEIbHAS

https://www.yaklass.ru padoTa 1o COCTABJICHUIO TUIAKTHYCCKHX UT'P, TOTOBHOCTH K

/p/biologia#program- 10- CaMOBBIPAKEHUIO B

klass https://interneturok.ru/ | pa3HbIX BUIaX UCKYCCTBA, CTPEMIICHHE MTPOSBIISITh KAYeCTBA
subject/biology/class/1 0 TBOPYECKOM

JIMYHOCTHU

HacueacrBeHHocT 8 bubmmoreka [IOK JlesITeNIbHOCTb 110 COCTABIICHUIO OYKJIeTa Ha TIOHMMAaHKE U

b H H3MEHYHBOCTH https://m.edsoo.ru/7f4 peayM3anus 310pOBOro M 0€30IMacHOTr0 00pasa KU3HH (30pOBOE

OPraHu3MoOB 1c292 NUTaHUE, COOMIOIEHUE TUTUEHNYECKHUX TTPaBUI U HOPM,
https://resh.edu.ru/subj cOaaHCUPOBaHHBIN
ect/5/10/ PEKUM 3aHATUH U OTHBIXA, PETYJISIpHAs (PU3NUECKast aKTUBHOCTH ),
https://www.yaklass.ru OepeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
/p/biologia#program- 10- COOCTBEHHOMY (PU3UYCCKOMY U IICUXUICCKOMY 37]0POBBIO;
Klass https://interneturok.ru/ | DBpuctruyeckas 6ecena 0 HOHUMaHUE IICHHOCTH TIPABHJT
subject/biology/class/1 0 WHINBUYyaJIbHOTO U KOJUIEKTUBHOTO

0€30macHOT0 MOBE/ICHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3I0POBHIO U
YKW3HU JTIoAer; becena HampaBiieHHAs: HA OCO3HAHKE MTOCIICICTBUN U
HETPUSTHS
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BPEAHBIX MPUBBIYEK (YIIOTPEOJICHHSI aJIKOTr0JIsl, HAPKOTUKOB, KYPEHHS])

Cestexuust 3 bu6moteka [JOK Y4eOHbIe CUTYaINH, PACKPBHIBAIOIINE TOTOBHOCTD K TPYIY, OCO3HAHUE
OpraHu3MoB, https://m.edsoo.ru/7f4 [ICHHOCTH MacTepCTBa, TPYA0II00HE;
OCHOBBI 1c292 CamocrosiTenbHast paboTa Mo COCTaBICHUIO POJIEBBIX UT'P, TOTOBHOCTh
OMOTEXHOJIOT UM https://resh.edu.ru/subj K AKTUBHOM JEATEIILHOCTH TEXHOJIOTUYECKON U COLIMAIBHOU
ect/5/10/ HaIPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIMMPOBATh, IIJIAHUPOBAThH U
https://www.yaklass.ru CaMOCTOSITENIEHO BBITMOTHSITH TAKYIO
/p/biologia#program- 10- JesITeTbHOCTD; Pa3BuBaromas yaeOHasi CUTyalusi, HalpaBJieHHAst Ha
klass https://interneturok.ru/ | naTepec k paznuuHbIM chepam mpodeccuoHaTbHOM e TETLHOCTH,
subject/biology/class/1 0 YMEHHUE COBEPIIAThH
OCO3HaHHBIN BBIOOP Oyay1Iel MPOoPEeccCuu 1 peaan30BbIBATH
COOCTBEHHBIC )KM3HCHHBIC TJIaHbI;
JunakTuyeckue Urpbl Ha TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHUIO
U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU
NTOI'O 34



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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ITIOYPOYHO TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue KomunuecTBo OcHOBHBIE BU/IbI AEATEIBHOCTH
/11 pa3zesioB U TEM JacoB [IporpammHoOe comepkanme 00yJaromnXxCst
y4eOHOTro peameTa
Tema 1. buoJiorusi Kak Hayka
1.1 |buonorus B cucteme 1 buonorus kak Hayka. CBsa3u Ouosioruu ¢ [PackpbIBaTh cofiep:KaHue TEPMUHOB U
HayK OOIIIECTBEHHBIMU, TEXHUYECKIUMU [OHATUI: HAYYHOE MUPOBO33PEHHUE,
1 IPyTUMU €CTECTBEHHBIMU HAyKaMH, Hay4Hasi KApTUHA MUPA, HAYYHBIA METO/I,
bunocodueil, penuruent, STUKOM, TUII0TE3a, TEOPUS, METOJIbI UCCIIEAOBAHNS.
HCTETUKOU U MpaBoM. Posb Guosnoruu XapakTepr30BaTh OMOJIOTHIO KaK HAayKy, €€
B ()OPMUPOBAHUU COBPEMEHHOM HAYYHOM [MECTO U POJIb CPEU APYTUX
KapTHUHBI MUpa. CrcTeMa OMOJIOTUYECKUX  [€CTECTBEHHBIX HAyK.
HaYK. [lepeunciiaTh pa3aesnbl OMOJIOruu
/lemoncmpayuu: B COOTBETCTBUE C 00BEKTAMU U3yUEHHS.
[ lopmpemuwi: Y. [lapun, I'. Menaens, H.  [Ha3biBaTh BaxHeimme orpaciu
K. Konbuos, /Ix. Yorcon u @. Kpuk. OMOJIOTMYCCKUX 3HAHUH U 3aJ1a9M, CTOSIIHC
Tabauywl u cxemol: «Metoapl no3Hanust  |[nepen ouosnoruent XXI B.
PKWBOW MPUPOJIBD»
1.2 Metoapl no3HaHUS 1 MeTo1bI MO3HAHUS KUBOW IPUPOIbI PackpsIBaTh coJiepKaHUE TEPMUHOB U

PKABOM ITPUPOBI

(HabmroieHue, SKCIIEPUMEHT, OTIHCAHHE
M3MepeHue, KiaccupuKarus,
MOJICIUPOBAHUE, CTATUCTUYECKAS
00paboTKa TaHHBIX).

J/lemoHcTpanum:

Tabmuiel 1 cxeMbl: «MeTO bl TO3HAHMS

YKUBOW IIPUPOIBIY.

MMOHSATUN: HAYYHBI METOJ, METOJIbI
HCCJICIOBAHMS.

XapaKTepu30BaTh OCHOBHBIE METOJIbI
MO3HAHUS )KUBOK IIPUPOJIBI: HAOIIOACHUE,
DKCIIEPUMEHT, OMTMCAHUE, U3MEPECHUE,
Ky1accuduKaiys, MoJeIUpPOBaHUE,

CTaTUCTUYECKas 00pabOTKa JaHHBIX




JlabopaTopHble M MPpAKTHYECKHE
padoThI:

[IpakTtruueckas pabora Ne 1.
«Vcnonp30BaHue pa3InYHbIX METOOB MPU
M3y4eHUU OMOJIOTUYECKUX OOBEKTOBY

Tema

2. /KuBble cHCTEMBbI M MX OpPraHu3ai

561

2.1

buosornueckue
CHUCTEMBI, ITIPOLECCHI U
X U3yUYCHUE

1

JKuBbie cuctembl (OMOCHCTEMBI)

KAK MPEIMET U3y4eHHsI OUOJIOTHH.
OTan4me )KUBBIX CUCTEM

OT HEOpraHn4ecKou npupoasl. CBoCTBa
OMOCHCTEM U UX pazHOOOpa3ue.

YPpOBHU OpraHu3ai OMOCUCTEM:
MOJIEKYJISIPHBII, OPraHOUTHO-KJIETOYHBIH,
OpPraHU3MEHHBIN, MOITYJIILIHOHHO-BUIOBOM,
HKOCUCTEMHBIHN (OMOTEOIICHOTUYECKHIN),
OrochepHBbIi.

Hayku, u3ydaronime OMoCUCTEMbI

Ha pa3HbIX YPOBHSAX OpPraHU3ALNH.
lemoncmpauuu:

Tabauywl u cxemwvl: «OCHOBHbBIE IPU3HAKH
PKA3HW», «Y POBHM OpraHU3aluy )KUBON
rpupoas». Monens monekynsl JTHK

PackpbIBaTh coqiepkaHue TEPMUHOB U
[MOHATHI: CHCTEMa, OMOJIOrHYeCKast
CHCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYypa
OHMOCUCTEMBI, CBOMCTBA JKMBBIX CHCTEM,
00OMEH BEIeCTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTD, Pa3IpaKUMOCTbh,
SHEPro3aBUCUMOCTb, YPOBHU
OpraHu3aliU KU3HU (OHOCUCTEM).
XapakTepru30BaTh TPUHIIUIIBI
OpraHu3aluu OMOCUCTEM: OTKPBITOCTD,
BBICOKAS YIIOPSIOYEHHOCTD,
caMOpEeryJIsius, UEPAPXUUHOCTb.
[lepeuncnaTh yHUBEPCAIBbHBIE CBOMCTBA
PKUBOTO: €IMHCTBO XUMUYECKOTO
COCTaBa, pa3ApakKUMOCTh, JBUKEHHUE,
rOMEOCTa3, POCT U Pa3BUTHE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTb,
ABOTIONHS (TIPUCTIOCOOICHNE

K U3MEHSIOINUMCS yclioBUsIM). [IpuBoauTh
TpUMEPHI OMOCUCTEM Pa3HOTO YPOBHS
OpraHu3aluu

Y CpPAaBHMBATh MPOSIBJICHNS CBOMCTB




PKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE MTPOLIECCHI,
MpOTEKaroe B OMOCHCTEMaXx:

0OMEH BEIlIECTB U MPEBpaICHUE SHEPTHH,
CaMOBOCHPOU3BEACHHUE, CAMOPETYJISIIHS,
pa3BUTHE.

CobroaaTh npaBuiia OEpeKHOTO
OTHOUICHHUS K KUBOM MPUPOJIE

\TeMa 3. XUMHYeCKHii COCTAB M CTPOEHUE KJIETKH




3.1

XUMHUUECKUN COCTaB
KJIeTKU. Boma
1 MUHEPAJIBHBIE COJTU

XUMHUYECKHM COCTAB KJIETKU. XUMUYECKUE
PIIEMEHTBI:

MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHL. Bosia n
MHUHEPAJIbHBIE BEIIECTBA.

OyHKINY BOABI U MUHEPAJIBHBIX BEIIECTB
B Ki1eTke. [logaep:;xanne 0CMOTHYECKOTO
OanaHca.

lemoncmpauuu:

/[uaepammui: «Pactipenenenue
XUMHUYECKUX IJIEMEHTOB B HEKUBOM
npupojie», «PacnpeneneHrne XUuMUYECKUX
HJIEMEHTOB B JKMBOM MIPUPOJIE».

Tabnuywt u cxemst.: «Ilepuoauyeckas
Ta0IuIla XUMAYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYIbl BOJBI»

PackppIBaTh cofiepKaHue TEPMUHOB H
TOHSTUMN: SJIEMEHTHI-ONOTEHBI,
MaKpO3JIEMEHTHI, MUKPOJJIEMEHTBI;
MUHEpaJIbHBIC BEIICCTBA, MOJICKYIIa

BOJIBI KaK JTUTIOJb, BOJJOPOIHBIC CBSI3H;
ruapouiIbHbIC U THAPOGHOOHBIE

BEIIICCTBA.

JloKa3pIBaTh IUHCTBO 3JIEMEHTHOTO
COCTaBa KaK OJJHO U3 CBOMCTB KHUBOTO.
PacnipenensiTh XUMHUECKHE SJIEMEHTHI TI0
rpyIIaM B 3aBUCUMOCTH

0T KOJIMYECTBEHHOTO MPEICTAaBUTEIHLCTBA B
OpraHU3Me; XapaKTepU30BaTh POJIb
OTIETHHBIX AJICMEHTOB.

BBISBISTH CBSI3b MEXKy COCTABOM, CTPOCHHUE
MOJIEKYJIbI XUMUYECKOTO COSMHEHUS U €ro
(GYHKIUSIMH B KIIETKE

33.2

benku. Coctas u
CTpPOCHHE OCIIKOB

benku. CocTaB U CTpOeHHE OCIIKOB.
AMUHOKHCIIOTHI — MOHOMEPHI OCIIKOB.
HezameHnMBIEe 1 3aMEHUMBIC
AMHHOKHCJIOTEI. AMUHOKHCIOTHBIN
COCTaB. YPOBHU CTPYKTYPbI OEIKOBOM
MOJICKYJIBI (TIEpBUYHAS, BTOPHYHAS,
TPETUYHASI K YETBEPTUIHAS CTPYKTYPA).
XMMHUYECKHE CBOMCTBA OEIKOB.
buonorudyeckue GyHKIUU OCIIKOB.
J/lemoHcTpanum:

Ta6muibl 1 cxeMbl: «CTPOCHUE MOJICKYJIbI
OeKay.

PackpbIBaTh COAECpKaHNE TEPMUHOB U
MOHSATUN: OEJIKH, OJIUMEPHI,

MOHOMEPbI, AMUHOKHUCIIOTHI, IETTH IHAS
CBSA3b, OJUIENTU, TEHATYpPALIHS.
XapakTepu3oBaTh OEIKU KaK KJIacc
OPTaHUYECKUX COCTUHEHUI;
KJIACCU(DUIIMPOBATH UX MO CTPOCHUIO
(rnoOynspHbIe U GUOPUILISIPHBIE OEIIKH),
MEPEUUCIATh U XapaKTepru30BaTh QyHKIUN
0enKoB




O06opynoBaHme: CBETOBOII MUKPOCKOI,
MUKPOTIpENapaThl

33.3 |depmeHTHI — 1 depMeHThI — OMOJIOTUYECKUE PackpbIBaTh COAEpKaHUE TEPMUHOB
Ouonoruueckue KAaTaJIN3aTOPBI. Y TIOHSITHI: ()ePMEHTHI, aKTUBHBIN LICHTD,
KaTaau3aTophbl Ctpoenue ¢pepMeHTa: aKTUBHBIN LIEHTP,  [cyOcTpaTHas crienuUIHOCTh, KOGEPMEHTHI,

cyOcTpaTHas crienu(puIHOCTb. OCIIKH-aKTUBATOPBI U OCJIKU-UHTHOUTOPHI.
Kodepmentsl. Butamunbl. OTiinuus Yka3bIBaTh OTINYUS (DEPMEHTOB
(bepMEHTOB OT HEOPTaHUYECKUX OT HEOPTaHUYECKUX KaTaau3aTOPOB.
KaTaJIn3aTOpPOB. OOBIACHATH POJIb (EPMEHTOB
/[emoucmpayuu: B (DYHKIIMOHUPOBAHUU KUBBIX CUCTEM, B
Tabauywl u cxemsvi: «CtpoeHue hepMeHTay. [IPOMBIIIJIEHHOCTH, B MEIUIIUHE,
Obopyoosanue: 000pyn0OBaHUE IS B MTIOBCEIHEBHOM KU3HU YEJIOBEKa
MpOBECHUS HAOIIOACHUHN, U3MEPEHUH,
HKCIIEPUMEHTOB.
Vlabopamopnsie u npakmuyeckue
paoomol:
JTaGopatopHas padota Ne 1. «Mzyuenue
KATAJIMTUYECKON aKTUBHOCTU (DEPMEHTOB
(Ha MpUMepe aMuIIa3bl MIIN KaTallas3bl)»

3.4 |YraeBoabl. JJunuabr |1 YTI1eBOIbI: MOHOCAaXapHIbl (TIII0KO34, PackpsIBaTh coJiepKaHUE TEPMUHOB

prbo3a 1 ne30kcuprdo03a), Aucaxapuiabl
(caxapo3a, JIakTO3a) U MoJHcaxapuabl
(kpaxmall, TIMKOTEH, LIEJITI003
bronornyeckue PyHKIIMHU YTIIEBOJIOB.
Jlunuasl: Tpurauuepuabl, GochOIUNIbI,

crepouibl.l uapoduabHO-TUAPODHOOHBIE

U TIOHSITHI: YTJIEBOJIbI, MOHOCAXapHU/IbI,
Ucaxapu/Ibl, MOJMCaXapyu/Ibl, TIIOKO03a,
pubo03a, 1e30Kkcupudo03a, caxaposa, JaKTo3a,
MaJbTO3a, [eJUTI0J103a (KIeTyaTKa), Kpaxmal,
TJIMKOTCH; JTUTTUBI, TPUTITUIEPHIBI (GKUPBI,
Macia), hocdOoTUIuIbI, CTEPOUIBI.




cBoiicTBa. buonornueckue pyHKIUU
munuaoB. CpaBHEHUE YTIIEBOIOB, OCIKOB U
JIUITAJIOB KaK HICTOYHUKOB SHEPTUH.
JleMmoHCcTpaMU:

Tabmuib! 1 CXeMBbI:
«YTaeBoap»,«JIunmmabny.

Oobopyooeanue: o0opyoBaHUE

TUIS IPOBEICHUS HAOMIOICHUN, U3MEPEHHUI,
DKCIICPUMEHTOB

XapakTepu3oBaTh yriaeBO/Ibl, JIUMHUAbI KaK
KJIACC OPTraHUYECKUX COCTUHEHUIA.
KnaccuduimpoBath yrieBoabl U JUMUABI MO
CTPOCHHUIO; MEPEUUCIATh QYHKIIUU
YTJIEBOJIOB M JIUIIHUJIOB.

CxeMaThyecku u300pakaTb CTPOCHHE
MOJIEKYJ] YIJIEBOAOB, JIMITUIOB

3.5

Hyxiiennoseie
KUCIOTBL. AT®

Hyknennossie kucnorsl: JJHKu PHK.
Hyki1e0Tu 161 — MOHOMEPBI HYKJIEUHOBBIX
kucioT. Ctpoenue u pynkuun JHK.
Crpoenue u pynkuu PHK. AT®:
cTpoeHue U QyHKIIHH.
JlemoHcTpanuu:

IHoptpersr: k. Yorcon, ®@. Kpuk, M.
YunkuHc, P. @paHkiuH.

Tabiauubl ¥ cxeMbl:

«Hyknennosbie kucinotel; JJHK»,
«buocunres 6enka», « CTpoeHue
MOJIEKYIBl ATD».

O6opynoBaHuE: CBETOBOM MUKPOCKOTI,
MUKPOTIpenapaThl

PackpbiBaTh cojiepkaHue TEPMUHOBU
MOHSATUN: 1€30KCUPUOOHYKIIEUHOBAsI KUCJIOTa
(JAHK), pubonyknennonas kuciora (PHK),
HYKJICOTHU /I, TOJIUHYKJICOTHIHAS
1enb(MOJIMHYKICOTH T), KOMIIJIEMEHTAPHOCTb,
¢bynkuuu JIHK (xpanenue u nepenaya
HacecTBeHHOM nHbopmaln); Buasl PHK
(uH(pOpMalMOHHAsA, TPAHCTIOPTHAS,
pubocoManbHas); ageHo3uHTpudocdar
(AT®), makpospruueckas CBs3b.
XapakTepu3nupoBaTh HYKJIECUHOBBIE KHCJIOThI
KaK XUMHUYECKUE COCAMHEHUS] U HOCUTEIIU
HaCJIeICTBEHHOW MH(pOopMauu.

OTMedaTh 0COOEHHOCTU CTPOEHUS MOJIEKYJI
HykJenHoBbIX kucioT (JIHK, PHK) u AT®.
CxemaTH4eCcKu U300pakaTh CTPOCHHE
HYKJICOTHUIOB, MOJIEKYJI HYKJIEHHOBBIX
kucinoT, ATO




3.6

HcTopus 1 MeTOIbI
M3yUYECHUS KIIETKHU.
Knerounas teopus

[{nToOTHSI — HAYKA O KJIETKE.
KiierouHas Teopust — npumep
B3aMMO/ICHCTBUS HeH U (PaKToB B
Hay4YHOM MO3HAHUHU. METOIbI U3yUEeHUS
KJIETKU. /[emoncmpayuu: [lopmpemuor:
A. JleBenryk, P. I'yk, T. [lIBanH, M.
[[Ineiinen, K. bap, P. Bupxos.
Qobopyoosanue’. CBETOBOII MUKPOCKOII,
MUKPOTIpEnapaTbl PpACTUTEIbHBIX,
PKUBOTHBIX MOAKTEPUATBHBIX KIIETOK;
[PUCYHKHU ¢ MUKPO(hOTOrpapusiMu KIETOK,
[MOJy4YEHHBIE C MIOMOIIBIO CBETOBOTO U
PJIEKTPOHHOTO MHUKPO

PackpbIBaTh coJiepKaHUE TEPMUHOB

Y TTOHSITUI: KJIETKA, IUTOJIOTUS; pACKPbIBATh
COAEPKAHUE MOJIOKEHUN KIETOYHOM TEOPUH.
[TepeuncisaTh U XapakTepU30BaTh OCHOBHBIE
METO/IbI U3YUEHHUSI KIICTKU: (MMPUTOTOBJICHUE
CpE30B, OKpPAIIMBAHUE, MUKPOCKOITUPOBAHHUE,
[eHTpU(PyrupoBaHue, KyJIbTUBUPOBAHNE
KJIETOK U TKaHEH

3.7

Kietka
KaK [1eJIOCTHAd KUBas
cucTeMa

KileTka Kak 1eJI0CTHas KUBasi CUCTEMA.
OO611e NpU3HAKY KIETOK: 3aMKHYyTast
Hapy>kHas MemOpaHa, moJiekyisl JIHK kak
r€HETUYECKUH alllapar, CUCTeMa CUHTE3a
Oenka. TUIbl KIETOK:

DYKApUOTUYECKAs U TPOKAPUOTHUUECKAS.
OCc00EHHOCTH CTPOEHUS
MMPOKAPUOTUYECKOMN KIIETKH.

Kierounas crenka Oakrepuit. CTpoeHue
DYKAPUOTUYECKOUN KJIETKA. OCHOBHBIE
OTJIMYMS PACTUTEIBLHOW, )KUBOTHOU U
rpuOHOI KeTku. [ToBepXHOCTHBIE
CTPYKTYpPBI — KJIETOUHAsI CTEHKA,
TIIMKOKAITNKC, UX (PYHKITUH.
[[1azmaTuueckasimeMOpaHa, ee CBOWCTBA U

byHKIHY.

PackpbIBaTh cofiep:KaHue TEPMUHOB

U TIOHSITHI: KJIETKU (DyKapUOTUYECKas,
MPOKapUOTHUYECKas), TUTa3MaTUYECKasl
MeMOpaHa (I1a3mMajieMMa), TITMKOKAJIUKC,
TPaHCIIOPT BELIECTB (ITAaCCUBHBIN, aKTUBHBIN),
HHIOIUTO3 ((harouTo3, MUHOIUTO3),
AK30LIMTO3, KIETOYHAS

CTCHKA, HYKJICOUI.

CpaBHHMBaTh MEX1y COOOH
DYKAPUOTHUECKHUE B MPOKAPUOTHUCCKHEC
KJIETKH, OTMEYaTh CXOJCTBO M Pa3IN4us B
CTPOSHUH KIJIETOK OaKTepuH, )KHBOTHBIX,
pacTeHui u rpudoB




lemoncmpauyuu:

[lopmpemuwi: A. JleBenryk, P. I'yk, T.
[[IBanH, M. llIneiinen, K. bap, P. Bupxos.
Tabauywl u cxemwvi: «CTpoeHue
DYKapUOTUYECKOU KIETKN», « CTpoeHUE
PKUBOTHOM KJIETKN», « CTpOCHHUE
[PacCTUTENIBHOM KIETKN», « CTpOCHUE
[MPOKAPUOTUYECKOUN KIIETKI.
Oobopyoosanue: CBETOBOI MUKPOCKOII,
MHKPOITPENAPaThl PACTUTEIBHBIX,
PKUBOTHBIX M OAKTEPUATBHBIX KJIETOK

3.8

Ctpoenue
DYKAPUOTHYECKOMN
KJIETKA

[{nTomnasma u €€ OpraHoOu/IbI.
OnHoMeMOpaHHbBIE OPTaHOU/ bl KIIETKU:
OIIC, anmapar ["oyibaKH, TU30COMBL.
[01yaBTOHOMHBIE OPraHOUAbI KIETKH:
MUTOXOHAPHH, TUIACTH/IBI.
[[poncxoxkIeHHEe MUTOXOHIPUI U
racTul. Bunabl mactu.

HememOpaHHbIE OPTaHOUIBI KIIETKU:
pUOOCOMBI, KJIETOUHBIN LIEHTP, IEHTPUOJIH,
[PECHUYKH, KTYTUKU. OYHKIIUH
OpPTraHOUIOB KJIETKH.

BxiroueHus. Snpo — perysaTopHbIN HEHTP
kieTku. CTpoeHue siipa: sjepHast
000J10UKa, KapuoIjia3Ma, XpOMaTHH,
SIIPBILLIKO. XpOMOCOMBI. TpaHcropT
BEILIECTB B KIIETKE.

lemoncmpayuu:

[ lopmpemuwi: A. JleBenryk, P. I'yk, T.

PackpbIBaTh cosiepkaHue TEPMUHOB U
MOHSATUN: ITUTOIIa3Ma, OPTAaHOU/IBI,
pHomIa3MarnaeckasceTs (J11C),
anmapat [ oJIbJIKu, TM30COMBI, BAKyOJIb,
MUTOXOHPUH, TIIIACTHIBI (XJIOPOILIACTHI,
XPOMOILUIACTHI, JISUKOIIACTHI), PUOOCOMBI,
MUKPOTPYOOUKH, KIIETOYHBINA LIEHTP
(ueHTpocoMa), pECHUYKH,

PKT'YTUKH, BKJIIOUSHUS, AP0, SACpHAS
000J104Ka, KapuoIjia3Ma, XpOMaTuH,
SITPBIIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOCHUE DYKAPUOTUUECKON
KJIETKHU 110 U300pakKeHUsM U Ha
MUKpOIIpenaparax;

KJ1ACCU(DUIIMPOBATH OPTaHOU/IbI

B 3aBUCUMOCTH OT OCOOCHHOCTEH UX
cTpoeHus (0THOMEeMOpaHHbBIE,
nByMeMOpaHHbIC, HEMEMOPaHHbIC);




[[1Bann, M. llInennen, K. bap, P. Bupxos.
Tabauywl u cxemwvr: «CTpoeHue
HYKapHUOTUYECKON KIIeTKN», « CTpoeHue
PKUBOTHOM KJIETKN», «CTpoeHue
pacTuTeIbHOM KiIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIETKIY,

«CTtpoeHue saapa kietkun». Obopyoosanue:
CBETOBO MHKPOCKOTI, MEKPOIIpENapaTh
PACTUTEIBHBIX M JKUBOTHBIX KJIETOK.
Vlabopamophble u npakmuyeckue
paoomoi:

JlaGopaTopHas pabota Ne 2. «3ydenne
CTPOEHUS KJIETOK PACTCHHM, )KHBOTHBIX H
OaxTepwii Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKpOIpenaparax U uX ONUCAaHUE

OTHCHIBATH (PYHKITUU KaXKOTO

OpraHoujia B KJIETKE.

XapakTepu30BaTh KJIETOUYHOE SIAPO KaK MECTO
XpaHeHMUsl, nepeadr (yIBOCHHE XPOMOCOM) U
peanuzaiuu (TpaHCKPHUITIIHSA)
HACJIeICTBEHHOU MH(OpMAIIUU KIIETKH.
[lepeunciaTh U ONKUCHIBATH KOMIIOHEHTHI
sa7pa U uX PyHKINY;

CxeMaTtnyHO U300paxaTb CTPOEHUE
PACTUTEIBLHON U )KUBOTHOW KJIETKHU.
OOBIACHATH OMOJIOTMYECKOE 3HAYEHUE
TPaHCIIOPTa BEUIECTB B KIIETKE

Tema

4. ) Kn3HenesiTeJbLHOCTh KIETKH

4.1

OOMeH BEIIECTB.

I iracTuueckuii OOMEH.

doTocunTes.
XEeMOCHHTE3

2

OOMEeH BelecTB, WX METa00IU3M.
AccuMuIsnus (TUIACTHYECKUM OOMEH) U
TUCCUMUTIATINS (PHEPTETUICCKUN

0OMEH) — JIBe CTOPOHBI €IMHOTO TpoIlecca
MeTabou3Ma. Posib 3aKOHOB COXpaHEHUs
BCIIECTBA U YHEPTUN B IOHUMAHUH
MeTaboam3Ma. THIel 0OMEHA BEIICCTB:
aBTOTPO(HBIN

1 reTepoTpodHbIil. Poiabs pepmeHToB B
oOMEHEe BEIIECTB M IPEeBPAIICHUN SHEPT U
B KieTKe. @OTOCHHTE3.

CaeToBas 1 TeMHOBasi (a3bl (OTOCUHTE3A.

Peakinm hoTocuaTeza. DHPEKTHBHOCTD

PackpbIBaTh COIEpKaHNE TEPMUHOB H
NOHATUN: OOMEH BELIECTB U

MpeBpalieHrne YHEPTun (MeTadoJIu3M),
ACCUMUJISIUS, TNIACTUYECKUIA OOMEH,
TUCCUMUJISILUS, SHEPTE€TUYECKHUI OOMEH,
doTocunTes, poronus, pochopunupoBaHue,
EPEHOCUUK MPOTOHOB, XEMOCHHTE3.
OnuckiBaTh (HOTOCUHTE3, MPOLECCHI,
POTEKAIOLIME B CBETOBOI K TEMHOBOM (pasze.
BBIABISIT NPUYUHHO-CIIEICTBEHHBIE CBSA3U
MEX Y IOIJIOIIEHUEM COJTHEUHON SHEPTUU
xjopodriom u cuaTe30M MoJiekya ATO.

CpaBHI/IBaTB HCXOAHBIC BCIICCTBA, KOHCYHBIC




dboTocuHTE3A.

3HaueHune PoTocuHTE3a ISl )KU3HU Ha
3emie. BausiHue ycinoBuil cpenibl Ha
(bOoTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
[MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMU.
XeMOCHHTE3. XEeMOCHUHTE3UPYIOILIINE
OakTepuu. 3HaYCHUE XEeMOCHUHTE3a JIJIst
PKU3HH Ha 3emIe.

lemoncmpauuu:

[ lopmpemuwi: K. A. Tumupszes.
Tabnuyvt u cxemvl: «XJI0POILIACTY,
«DOTOCHHTE3»

MPOIYKTHI U YCIOBUS MPOTEKAHUS PEAKIIUI
CBETOBOU

1 TeMHOBOM (a3bl poTrocunTe3a; CpaBHUBATH
dboTocuHTe3 U XeMocuHTe3. OleHUBaTh
3HaYeHUE (DOTOCHHTE3a M XEMOCUHTE3a JIJIst
PKHU3HHU Ha 3eMiie

4.2

DHEPreTUYECKUN
oOMeH

OJHepreTu4eckuii OOMEH B KIJIETKE.
PacienyieHre BeecTB, BbIICICHUE

1 aKKyMYJIMPOBaHUE SHEPTUU B KIIETKE.
JTarbl JHEPreTUIECKOT0 OOMEHa.

[ mukonus. bpoxeHueun ero BUbL.
KucnopoaHoe OKUCIIEHHE, UITA KIIETOYHOE
NIbIXaHUE.

OxucnutensHoe hochopunupoBaHue.

(P PeKTUBHOCTD SHEPTETUYECKOTO OOMEHA.
lemoncmpauuu:

Tabnuywvl u cxemol: « TUTIBITATAHUSY,
«Metabonuzm», «MUTOXOHAPUSY,
«OHEpPreTUYECKuil 0OMEeH»

PackpbiBaTh coqiepkaHue TEPMUHOB U
MOHSATHI: YJHEPreTUYECKU 0OMEH,
[JIMKOJIN3, MOJIOUHOKUCIIOE OPOKEHHUE,
CIIUPTOBOE OpOXKEHUE, OUOTOTHIECKOE
OKHCJICHHE, KJIETOUYHOE JbIXaHHE,
MTUCCUMUJISTS, (DEPMEHT.
XapakTepu3oBaTh OOMEH BEIECTB

U IIPEBpALLEHUE SJHEPTUU (META00IN3M) KaK
0JTHO UX CBOMCTB JKHBOTO.

[Tepeuncnarb 0COOEHHOCTH

IACTUYECKOT0 U SHEPT€TUYECKOro 0OMeHa B
KJIETKE; YCTAaHABJIMBATh B3aUMOCBSI3b MEKIY
HUMU.

PaznuyaTh TUTIEI OOMEHA BEIIECTB B KIIETKE:
ABTOTPODHBIN

U TETEPOTPOPHBIA.

OnuchIBaTh 3TAIBI YHEPTETUUECKOT0 0OMEHa




(MOArOTOBUTENLHBIN, OECKUCIOPOIHBIN,
KHCJIOPOHBIN )

Y CPaBHHMBATh UX MEXKy COOOH.
XapakTepu3oBaTh pEaKIuU IIIUKOJIN3a,
OpOKEeHUSI, KJICTOYHOTO JIBIXaHUS; BBISBIIATH
PUINHHO-CJICACTBEHHBIC

CBSI3U MEXK]y TJINKOJIM30M, KJIETOYHBIM
NIBIXaHUEM U CUHTE30M MOJIEKYT ATO.
CpaBHuBatTh 3HEKTUBHOCTD
OECKHUCIOPOAHOTO U KUCTIOPOTHOTO
DTaIoB

4.3

buocunres Oeika

Peaknny MaTpUYHOTO CUHTE3A.
['enernueckas uHpopmanus u JHK.
Peanuzanus reHeTnyeckon nHdopmaIuu
B KJICTKE. | €eHETHUECKHUM KO U CBOMCTBA.
Tpanckpunims — MatpuuHbiil cuate3 PHK.
Tpancisius — 6uocunTe3 Oenka. ITarnbl
TpaHcisaunu. KogupoBanue aMHMHOKHUCIIOT.
Poib pubocoM B OMocuHTE3E OerKa.
Jemoncmpayuu:

[ lopmpemwi: H.K. KonpLos.

Tabnuywt u cxemor: «Ctpoenue JJHK»,
«CTpoeHue 1 PyHKIIMOHUPOBAHKE T€HAY,
«CunTte3 0enkay, «Permmukarus JJTHK,
«['eHeTHUECKUH KOI».

Obopyoosanue: MOCIN- AaNITUTUKALIUNA

«Y nBoenne JIHK u Tpanckpunums»,
«burocuHTe3 6enkay

PackpbIBaTh cosiepkaHue TEPMUHOB U
MOHSTHUI: TeH, TCHETUYCCKUM KOJI,
MaTPUYHBIN CUHTE3, TPAHCKPUIIITHUS,
TPAHCJIALMS, KOJOH, aHTUKOJIOH,
prubocoma, IleHTpajIbHas JI0TMa,
MOJICKYJISIpHAst OMOJIOTHSI.

OnpenensaTh CBOMCTBA TEHETUYECKOTO KOJIa
(TpUIIIETHOCTH, OJTHO3HAYHOCT,
BBIPOKJICHHOCTh, YHUBEPCATBHOCTD,
HETMEePEeKPHIBAEMOCTh, HEMTPEPHIBHOCTH ).
OnuchIBaTh ATAIbl peau3aluu
HACJIEJICTBEHHOW HH(OpMAIUH B KJIETKE.
CpaBHUBATh PEAKIIUU MATPUYHOTO
CunTtesa moniekysn PHK u Genka B kietke




4.4  Hexnerounsie hopmbr |1 Hexkerounsie GOpMBI )KU3HH — BUPYCHl.  [PacKpbhIBaTh cofiepyKaHWe TEPMUHOB H
PKU3HU — BUPYCBI Hcropust oTkpeiTHs BupycosB (. U. MOHSATUI: BUPYC, BUPYCOJIOTHS,

BaHOBCKUIA). Karicuj, 0akrepuodar, BUPYyC
OcoOEHHOCTH CTPOEHHUA U KUZHEHHOTO  MMMyHojaeduimTa yenoeka (B1Y),
[[MKJ1a BUpycoB. bakrepuodaru. OHKOT'€HHBIE BUPYCHI.
bosne3Hu pacTeHUi, KUBOTHBIX XapakTepu30BaTh BUPYChI KAK HEKIIETOUHYIO
1 YEJI0BEKA, BHI3BIBAEMBIC BUPYCAMH. dbopMy KU3HU; OCOOCHHOCTH CTPOEHUS
Bupyc nmmynoaeduiuta uyenoseka (BUY) u sxxusHenesareabHOCTH BUPYCOB. ONMUCHIBATH
— BO30YAUTEINb PKU3HEHHBIN 1IUKJI BUPYCOB
CIIM/a. O6paTHast TpaHCKPHUIILIKS, UMMYHOAC(PHUIINTA YEIIOBEKA; pa3anyaTh Ha
peBepTa3a u MHTETPa3a. pucynkax BTM ((Bupyc TabauHoi
[IpodunakTrka pacnpocTpaHeHUs Mo3anku), bakrepuodar, BUY.
BUPYCHBIX 3a00JIEBaHMIA. OOOCHOBBIBATH U COOIIOIATH MEPHI
/lemoncmpayuu: Npo(UIAKTUKUA PACIPOCTPAHEHUS BUPYCHBIX
[ lopmpemuwi: J1. 1. IBaHOBCKUH. 3a0oseBaHui (pecnupaToOpHbIE, KEIyT0YHO-
Tabauywl u cxemvi: «Bupyco, KUILIEYHbIC, KiIeleBol sHuedanmur, BUY-
«bakrepuodarmn»; «Ctpoenue MH(DEKIINS)
1 )KM3HEHHBIN LUK Bupyca CITN/1a,
OaxTepuodaray.
Obopyoosanue: monens cTpykrypsl JIHK;
MarHUTHasi MOJIETb-anTlIuKaIus
«CTpOECHHUE KIETKI

Tema 5. Pa3MHOXeHHe W MHIMBHAYAJIbHOE pPa3BUTHE OPraHU3MOB

5.1 DKu3HeHHBINA UK 1 K1eToYHbIN UKL, WY )KU3HEHHBIM UK [PackpbIBaTh COAEpKaHUE TEPMUHOB U

KJIeTKU. [lenenue
KJ1eTKh. MuTo3

kietku. Matepdasza u MuTO3.
[Iporneccel, mpoTekarolue B uHTepdase.
Pernukanus — peakiysi MaTpUIHOTO
cunrte3a JJIHK. Ctpoenne xpoMocom.
XpOMOCOMHBIN HAOOP — KApUOTHII.

MOHSATHUMN: KJICTOUHBIN ITHKII,

uHTepdaza, peayriuKaims, XpoMOCoMa,
KapUOTHII, TAIUIOWIHBIN, TUTIIIOUTHBIN
XPOMOCOMHBIH HAa0Op, XpOMATHJIBI; MHTO3
ero craaun: npodasza, meradasa, anadasa,




JIMITOMIHBIN U TaIJIOW JHBIM
XPOMOCOMHBIE€ HA0OPBI. XPOMATHU/IBI.
[{1TOTIOrNYECKHE OCHOBBI PA3MHOKEHUS U
WHIUBUIYaJIbHOTO Pa3BUTHS
opraHu3MoB. JleineHue KJIeTKH — MUTO3.
Craguu muto3a. [Iporeccsl,
MIPOMCXOIAIINE Ha PA3HBIX CTAIUSIX
MHTO3a. bBUOJIOrMYECKU CMBICT MUTO3A.
[IporpammupyemMasi THOETb KIETKH —
arnomnTo3.

lemoncmpauuu:

Tabauywl u cxemol: «KIETOYHBIN UKD,
«Pemmkamusa JJHK», «Ctpoenue
XPOMOCOMBD», « MUTO3»; MarHUTHas
MOJEIb-aNTUIuKaIus «JleeHne KIeTKny;
moaens JJTHK.

ObopyoosaHue: CBETOBOM MUKPOCKOIT U
MUKpornpenapar «KapruoknHes B KiieTkax
KOpELIKa JIYKa.

Vlabopamopnusie u npakmuueckue
paoomoi:

JlaGopaTopHas pabota Ne 3.
«Habnronenre MuTo3a B KJIETKaX KOHUMKA
KOpelIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Tenodasa.

OnuChIBaTh )KU3HEHHBIN ITUKJI KJIIETKU,
MEePEUUCIIATh U XapaKTepU30BaTh MEPUOIbI
KJICTOYHOTO ITUKJIa, CPABHUBATh UX MEXKITY
co0o0ii.

OnuceIBaTh CTPOEHHUE XPOMOCOM,
KapHUOTHUIIOB OPraHU3MOB, CPAaBHUBATh
XPOMOCOMHBIC HA0OPHI KJIETOK.
CpaBHUBATh CTaIUA MUTO3A.

PaznuyaTh Ha MUKpOITpenaparax

W PUCYHKaX CTaJuu MUTO3a. PacKkphiBaTh
OHMOJIOTHYECKHUH CMBICII MATO3a




5.2

DOopMBI Pa3MHOKEHHS
OpraHu3MOB

1

DopMbl pa3MHOKEHUSI OPTaHU3MOB:
Oecrosioe 1 MoJI0BOE.

Buibl 6ecriosoro pa3sMHOKEHUS: IeJICHUE
HaJIBOE U MOYKOBAaHUE OJHO- U
MHOTOKJIETOUYHBIX, CIIOPOOOpa30BaHUE,
BEr€TATUBHOE PA3MHOKEHHE.
cKyCCTBEHHOE KIIOHMPOBAHUE
OPraHU3MOB, €r0 3HAYECHUE JIJI CEJICKIIUU.
[lo10BO€ pa3MHOKEHUE, €70 OTIINYUS OT
Oecnosoro.

lemoncmpauuu:

Tabauywl u cxemvi: «Dopmbl
[Pa3MHOXEHUS OPTaHU3MOBY, «/BOHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX
pacTeHui», «/lenenue kietku 0akTepumny,
«BereraTuBHOE pa3MHOKEHHUE PACTEHUI,
«CTpoeHue MONOBBIX KIETOK»

PackppIBaTh cofiepKaHe TEPMUHOB H
MOHSATUI: Pa3MHOKEHHE, KJIIOH, TIOJIOBBIE
KJICTKH (TaMeThI), SUIEKIIeTKA,
CIIEpMaTO30M/l, 3UT0Ta, JIEJICHUE HAIBOE,
MOYKOBaHUE, CIOPYJISALNS, (PparMeHTanus,
BEreTaTUBHOE Pa3MHOKEHHE, CEMEHHOE
Pa3MHOXEHHUE, OTbIJICHUE, IBOMHOE
OTLIOIOTBOPEHHE, MTOJIOBBIC KEJIE3HI,
CEMEHHUKH, SIMYHUKH, OTIOJIOTBOPCHUE
(Hapy>xHOE,

BHYTPEHHEE).

XapakTepru30BaTh 0OCOOEHHOCTH U 3HAUCHUE
0ecrnosoro

1 TTOJIOBOTO CITIOCOOOB Pa3MHOKEHHUSL.
BoiaensTs BUIbI 0€CIooro
PA3MHOKEHUS; BBISIBIISTH B3aUMOCBS3HU
MeX Ty hopMaMu U CriocodamMu
PA3MHOXEHUS, U UX OUOJIOTUYECKUM
3HAYCHUEM.

Briagets mpuemMamMu BereTaTUBHOTO
Pa3MHOYKEHUS KyIbTYPHBIX paCTCHUH (Ha
NpUMeEpEe KOMHATHBIX ).

XapakTepru30BaTh MOJOBBIC KICTKU:
STUTICKJICTKY, CTIEPMAaTO30M/IbI; BBISBIISATH
0COOEHHOCTH MX CTPOCHHS




5.3

Meiios

Meiio3. Craguu meiiosa. [Ipoueccel,
[MPOMCXOAIINE HA CTAIUSAX MEHO03a.
[ToBeneHrE XpOMOCOM B MEHO3E.
Kpoccunrosep. buonorudeckuii CMbICI U
3HAYCHHE MeHo3a.

JlemoHcTpanuu:

TaGmuiel 1 cxembl: «JleneHne KIeTKn,
«Menos».

Oo0opynoBanme: moaens JIHK; marautHas
MO/1eJTb-aMTIINKAIIS

«JleneHue KIeTKm»

PackpbIBaTh co/iepKaHNE TEPMUHOB U
MOHSATHUM: MEHO03, KOHbIOTallus
XPOMOCOM, TepeKpecT (KPOCCUHTOBED)
XPOMOCOM, TaMETBhI.

XapakTepu3oBaTh MeH03 Kak criocod
KJIETOYHOI'O JICJICHUS, OIIMCHIBATh MEHO3 I10
CTaJIUsIM; CPABHUBATh CTAJIMU MEH03a U
MHUTO34.

Paznmnuate Ha pUCYHKax CTaauu MEN03a;
pacKpbIBaTh OMOJIOTHYECKOE 3HAUCHUE
Meo3a

0.4

O6pazoBanue u
pa3BUTHE
MOJIOBBIX KJIETOK.
OnnoaoTBOpEHHE

["ameTorenes — mpouecc 00pa3oBaHUs
[MOJIOBBIX KJIETOK Y )KUBOTHBIX. [1010BBIC
PKEJIE3bl: CEMEHHUKU U SIMYHUKHU.
OOpa3zoBaHue U pa3BUTHUE TOJOBBIX KIETOK
— raMeT (CriepMaTo30M 1, SUIEKIETKA) —
criepMaTtoreHes u oorere3. OCoOEHHOCTH
CTPOCHHUS SULIEKIETOK U CIIEPMATO30HIOB.
OnnonotBopenue. [lapreHorenes.
/lemoHcTpanum:

Tabmuub! u cxembl: «lIpsimoen HenpsiMoe
pa3BuTue», «I'amerorenes

y MIIEKOTIUTAIOUINXH YETOBEKaY.
O6opynoBanue: Mojielib MeTada3zHo
XPOMOCOMBI, MUKPOCKOTI,
MUKpornpenapatsl «CriepMaTo30U bl
MJICKOIUTAIOIIET O, « ANIeKIeTKa
MJIEKOITUTAIOILIETOY.

JlaGopaTopHble M NPaKTHYeCKHUE

PackpbIBaTh coJiepKaHUE TEPMUHOB

Y TIOHSITUN: TAMETOTr€HE3, CIIEPMATOTECHES,
0OT€HE3, CIIEPMATO30M ], aKPOCOMA,
SIMLICKJIETKA, TTOJIAPHBIC TEJIbIIA.
XapakTepu3oBaTh 0COOCHHOCTH
raMETOreHe3a y )KUBOTHBIX U €TI0 CTaJINU;
[MOJIOBBIC KJICTKH )KUBOTHBIX 1 OMUCHIBATH
MIPOLIECC UX PA3BUTHSL.

CpaBHHMBATH CLIEPMATOTE€HE3 U OOTEHE3.
OnuceIBaTh OIIIOOTBOPEHUE,
OMO0JIOTMYECKOE 3HAUCHUE OTIOIOTBOPEHUS




padoThI:

JlaGopatopHas padota Ne 4. «3yueHue
CTPOCHHSI TTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOTIpENapaTax»

5.5

NuauBuyanbHOE
pa3BUTHE
OpPraHU3MOB

OMOpHOHAIIEHOE Pa3BUTHE
(amOpuorenes). ITarbl SMOPHOHATBEHOTO
Pa3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npoOJeHne, racTpyJIsiys, OpraHOTeHE3.
[locTamMOproHanbHOE pa3BUTHE. THIIbI
MOCTIMOPHUOHAIBHOTO Pa3BUTHS:MIPSIMOE,
HE psIMO€ (JINYMHOYHOE).

BrvsiHre cpesibl Ha pa3BUTHE
OpraHu3MoB; (DaKTOPHI, CIIOCOOHBIC
BBI3BIBATH BPOXKICHHBIC YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3

H1uBUAYyalIbHOE pa3BUTHE (OHTOTEHER).

PackpbIBaTh coqepkaHue TEPMUHOB H
MOHSATHUI: OHTOT'EHEe3, SMOpHUOTeHe3, 3UroTa,
npoOJieHue, 6J1aCTOMEPHI,

MOpYyJia, 0J1acTysia, 0J1acTOICIb,

racTpyJjia, HelpyJa, OpraHoreHe3;
3apOBIIIEBBICITUCTKU: IKTOAEPMA,
Me30JIepMa, SHTOACPMa; IIOCTAIMOPHOHATIBLHOE
Pa3BUTHE: IPSIMOE U HETIPSIMOE
(imuymHOYHOE); MeTaMOop(03, Meracrnopa,
MHUKpPOCIIOpPA, MBIILIIEBOE 3¢PHO, CIIEPMUH,
3apOJBIIIEBBIA MELIOK, JBOWHOE

OIINIOJOTBOPCHUC.




[[BETKOBOT'O PACTEHUS: CTPOECHUE CEMEHHU,
CTaJuu Pa3BUTHSL.

lemoncmpayuu:

Tabnuywvl u cxemot: «OCHOBHBIC CTaIUN
oHTOTeHe3ay, «[Ipsmoe u HenpsMOoe
pa3BUTHEY, «J|BOHHOE OIIJIOTOTBOPEHHE
VIIBETKOBBIX PACTCHUII

Onpenenars 3Tanbl SMOPUOHATIEHOTO
pa3BUTHS XOPIOBBIX HA CXEMax

1 [IpernapaTax v ONUChIBaTh IPOLIECCHI,
POUCXOASIINE Ha KaXKIOM 3Talle.
CpaBHUBATH NIEPUO/Ibl OHTOT€HE3A; MIPSIMOE U
HEeTpsMoe (JITUMHOYHOE)
OCTAIMOPHUOHAIIBHOE Pa3BUTHUE, 3aPOIBIIIH
YeJI0OBEKa U APYTUX XOPAOBBIX.

OOBACHATH OMOJIOTMYECKOE 3HAYEHUE
Pa3BUTHUS C METAMOP(PO30M;

OTPHUIATEIIFHOE BIMSHUE aJTKOTOJIs, HUKOTHHA
W IPYTUX TePaTOreHHBIX (DaKTOPOB Ha
Pa3BUTHE 3apO/IbIIIIA YEIOBEKA.

OnuceIBaTh MPOLECC ABOMHOTO

OIINIOAOTBOPCHHA Y IBCTKOBBIX paCTeHHﬁ

Tema 6. HaciiencTBeHHOCTh M H3MEHYHBOCTh OPraHU3MOB




6.1

['eHeTnka — Hayka
0 HACJIEACTBEHHOCTH U

[Ipenmer u 3anaum reHeTuku. Ponb
[[UTOJIOTMH U SMOPHOJIOTUN B CTAHOBJICHUH

PackpbiBaTh cojiepkaHue TEPMUHOB U
MMOHSTHI: '€H, TeHOM, T€HOTHII,

M3MEHYMBOCTU reHeTUKU. Briag (beHOTHI, XPOMOCOMBI, aJUIeJIbHBIE T€HbI
[POCCUICKUX U 3apyOEKHBIX YUEHbIX (ayienu), TOMO3HUroTa, FeTEPO3UTOTA,
B pa3BUTHE F'€HETUKHU. MEeTO/Ibl TEHETUKH  |[TOMUHAHTHBIN MPU3HAK (T€H), pelleCCUBHBIN
(TUOPUAOTOTUUECKUM, Mpu3HaK (T€H), YucTas JUHUS, THOPHU/I.
[ATOr€HETUYECKUI, MOJIEKYJISIPHO- [lepeuncnaTh U XapakKTEPU30BATh METOIbI
rEeHETUYECKUI). FEHETUKU: THOPUA0JIOTUYECKHM,
OCHOBHBIEC TEHETUUECKUE TTOHATHSL. [IUTOr€HETUYECKHUI, MOJICKYJISIPHO-
['eHeTHUEeCKasi CHMBOJIUKA, UCTIOIb3YEMasl [T€HETUYECKU; JOMUHAHTHBIC
B CXEMaX CKpELMBaHUi. /Jemoncmpayuu’ | pelieCCUBHbBIE PU3HAKY PACTEHUN U
[ lopmpemuwi: I'. Mengens, T. Mopran, H.  pKHUBOTHBIX.
1. BaBunos, C. C. UeTBepuKOB, [Tonp30BaThCS TEHETUYSCKOM
H. B. Tumodeen-PecoBckuii. TEPMHUHOJIOTHEN M CUMBOJIMKOW [IJIS1 3aIIUCH
Obopyoosarue: MOJEb- alITUTUKAITUS TEHOTUITNYECKUX CXEM CKPEIIUBAaHUS
«MOHOTHOPUTHOE CKpEIIUBAHHE,
repOapuii «I'opox moceBHO
6.2 [3akoHOMEpHOCTH 3aKOHOMEPHOCTH HACJIEI0BaHUS PackpeiBaTh coqep:kaHue TEPMUHOB U
HaCJIe0BaHU MPU3HAKOB, YCTAHOBJICHHbBIE MOHSATUI: MOHOTUOPHUIHOE CKPEIIUBAHUE,
[TPU3HAKOB. [". Mennenem. MonoruOpuaHoe (eHOTUIMYECKUE TPYIIIbL,
MonoruOpuaHoe CKpelllBaHue. 3aKOH eIMHO00pa3us TUOPUIOTOTUUECKUNA METO/I,
CKpEILUBAHNE ruOpUI0B MEPBOTro MOKoJeHus. [IpaBuiio  [UuCThIC TMHUHU, TOMUHUPOBAHUE TEHOB

TOMUHHUPOBAHUS. 3aKOH pacIleTICHuUs
MPU3HAKOB. [ MMOTE3a YUCTOTHI raMeT.
[lo1HOE ¥ HEMOJIHOE IOMUHUPOBAHUE.
lemoncmpauuu:

[ lopmpemuwi: I'. MeHnens.

Tabauywl u cxemwvl: «MoHOTUOPUIAHOE

CKPCIIMBAHNC 1 CI'O U TOICHCTHYCCKAsA

(moJiHOE, HETOIHOE ), paclIeIIeHNe

B ITIOTOMCTBE.

OnuceIBaTh METOIMKY ITPOBEICHHUS

[". MeHeneMOonbITOB 110 U3YYECHUIO
HAaCJICIOBAHUSI OJTHOU NTapbl IPU3HAKOB y
ropoxa IOCEBHOTO.

PackpbIBaTh cojiepkaHuE 3aKOHOB




OCHOBa», «3aKOH PaCILEIUIEHUS U €ro
[IUTOr€HETUYECKAs: OCHOBA», «3aKOH
YUCTOTHI TAMET.

ObopyoosaHue:

MOAeNU-anTInKanuu « MoHOTUOpUIHOE
ckpelrBanuey, «HenonHoe
TOMUHUPOBaHUEY, TepOapuii «I'opox
[TOCEBHOMN»

eIMHO00pa3usi THOPUIOB MIEPBOTO MMOKOJICHUS
1 3aKkoHa pacuieruieHus. OOBACHATb TUTIOTE3Y
YHUCTOTHI FTAMET. 3aMHUChIBATH CXEMBI
MOHOTUOPHUIHOTO CKPELIUBaHUS, OOBSICHATh
€ro LUTOJIOTMYECKUE OCHOBBI U PEeIlIaTh
FeHETUYECKUE 3a/1a4uu

HAa MOHOTHMOpPHUIHOE CKpEUIUBaHUE

6.3

JlurnbpuHoe
CKpeluBaHue. 3aKOH
HE3aBHCHUMOIO
HaCJIeI0BaHUsA
MIPU3HAKOB

JlurnbpuHoE CKpelyBaHue. 3aKOH
HE3aBHCHMOTI'0 HAacJ€0BAHUS IPU3HAKOB.
[[uTOreHeTHUeCK1e OCHOBBI TUTHOPUAHOTO
CKpEILMBaHUS.

AHAIM3NPYIOLIEE CKPEIIMBAHUE.
lcrionb30BaHrEe aHATU3UPYIOIIETO
CKpEIIMBaHUS I OTIPEICIICHUS

reHoTUIa ocodu. JleMoHcTpauuu:
[loptpetsl: I'. Mennens.

Tabnuib! U cxeMbl: «Jurudbpuanoe
CKpelrBanue», «LluToiaornueckre OCHOBbI
TUTUOPUTHOTO CKPELTUBAHUS.
O6opyn0oBaHKE: MOJICIIb- ANTUTHKAIIAS
«lurnOpunHoe ckpenBaHue»

PackpeiBaTh coqepkaHue TEPMUHOB

U TIOHSITHI: TUTUOPUIHOE CKPEITUBAHUE,
AHAIM3UPYIOLIEE CKPELMBAHUE.
OnuceiBaTh onbITh . Menaens

10 U3YYECHUIO HACIEN0BaHUs ABYX Map
[IPU3HAKOB Y TOPOXAa IIOCEBHOTO.
PackppIBaTh conep:kaHue 3aKOHa
HE3aBHUCHUMOTOHACIICIOBAHNS IPU3HAKOB.
[IprMEHATh MATEMATUYECKUI PACUET C
MTOMOIIIBIO METOJIAa TEPEMHOKEHHS
BEPOSATHOCTEN U 3aIIUCH C IIOMOIIBIO
(EeHOTUITMYECKUX PATUKATIOB
paclIenyIeHUs] IPU3HAKOB Y IOTOMKOB I10
(dbeHOTUIY ¥ TEHOTHUITY.

3anuchIBaTh CXEMbI TUTUOPUTHOTO
CKpEIIUBaHUS, OOBSICHITh €T0
[IUTOJIOTUYECKNE OCHOBBI U peIIaTh
FeHETUYECKHUE 3a/1a4M Ha TUTHOPUAHOE

CKpELLIMBAHKE




6.4

CreruieHHOoe
HACJIEJOBAHUE
IPU3HAKOB

CuerieHHOE Hacie0OBaHUE TPU3HAKOB.
PaGorta T. MopraHa 1o ClerieHHOMY
HaclieJOBaHNUIO TeHOB. Hapyienue
CUEIJICHUS TEHOB B PE3yJIbTaTe
KPOCCHUHIOBEpa. XpOMOCOMHAasl TEOPUs
HAaCJICICTBEHHOCTH.

['eHeTHUEeCcKuE KapThl. JleMoHCTpauu:
[Toptpetsl: T. Mopran. TaOnuibl U CXeMBbI:
«Merio3y,

«I'eHeTHYECKHE KapThl PACTEHUM,
PKUBOTHBIX U YEJIOBEKaY,
«B3anMoaeicTBHe aJUICIILHBIX TCHOB).
OOopynoBaHue: MUKpoIpenapar
«/Ipo3oduna» (HopMa, MmyTaruu Gopmbl
KPBUIBEB M OKPACKH TeJla), MUKPOCKOTI,
Moenb-anukanus «llepexpect
XPOMOCOMY.

JlaGopaTopHbIe U MPaKTUYECKUE pabOTHI:
JlaGopaTopHas pabota Ne 5. «3yuenue
[Pe3yIbTaTOB MOHOTHOPUTHOTO

1 TUTUOPUTHOTO CKPEITUBAHUS Y
Np030(UIIbI HA TOTOBBIX
MUKpOpenaparax»

PackpbIBaTh COAEpKaHUE TEPMUHOB

U TIOHSATUI: CLIEIVIEHHOE HACJIeI0BaHUE
PU3HAKOB, PEKOMOMHALINS [€HOB,
rEHETUYECKUE KapThl XPOMOCOM, MOPTaHH /.
HazbIBaTh OCHOBHBIE MTOJIOKEHHUS
XPOMOCOMHOW TEOPUH HACIEACTBEHHOCTH T.
Moprana; pacKpbIBaTh COJIep:KaHuE pabOThI
T. Moprana 1o CueruieHHOMY HacJIeIOBAHUIO
FE€HOB W PUYUHBI

HapYLIEHUs CUEIJICHUSI MEXTYy TeHaMHU.
3anuchIBaTh CXEMbI CKPEIIUBAHUS ITPU
CIICIUICHHOM HACJICIOBAHUH, OOBICHITH
PUYUHBI PEKOMOMHALIMKA T€HOB, ONPEIEIISTh
YUCIIO TPy

CLEIUIEHUS TE€HOB; pellaTh T€HETUYECKHE
3a/1a4d Ha CLEIUICHHOE HACJIEA0BaHUE

6.5

['eneTnka noia.
HacnenoBanue
[MPU3HAKOB,
CICIUICHHBIX C IOJIOM

['eHeTrka nosia. XpoMOCOMHOE
omnpeAeaeHue noyua. AyToCOMbI

1 TI0JIOBBIE XPOMOCOMBI. ['oMorameTHbIC U
reTepOraMeTHbIE OPraHU3MBbI.
HacnenoBanve npru3HaKkoB, CUEIIICHHBIX C
MOJIOM.

PackpbIBaTh coJiep:KaHUE TEPMUHOB U
MOHSATUI: XPOMOCOMHBIN HAOOP, ayTOCOMBHI,
MOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIN 101,
reTepOraMeTHBIN 110J1, CUEIUIEHHOE C TTOJIOM
HAaCJIEIOBAaHUE IPU3HAKOB.

OOBSICHATH OUTOJOIMYCCKHUEC OCHOBBI




J/lemoHcTpanum:

Bapuios.

Ta0Onuie! 1 cxeMsl: «I eHeTHKa o1,
«3aKOHOMEPHOCTH HACJICI0BAHUS,
CLIETUICHHOTO C MoJIoM», «KapuoTuribl
JeJIOBEKA M JKUBOTHBIX)

[Toptpetsr: I'. Mennens, T. Mopran, H.H.

XPOMOCOMHOTO MEXaHU3Ma ONPEAECTICHUS
M0J1a y pa3IuYHbIX OPTaHU3MOB.

CpaBHMBATh 3aKOHOMEPHOCTH HACJI€I0BaHUS
[PU3HAKOB, CIICTJICHHBIX U HE CIEIUICHHBIX C
mojom. Pemarp

reHeTHYSCKHUE 3a/1auy Ha HacJieJOBaHUE
CLICTUICHHBIX C ITOJIOM ITPU3HAKOB

6.6

N3MeHYUBOCTD.
Henacnencrsennas
N3MEHYUBOCTD

M3MeHunBOCTh. BUabl H3MEHYHNBOCTH:
HEHACJICACTBEHHAs M HACJICACTBEHHAS.
PoJib cpeibl B HEHACIEACTBEHHOM
M3MEHUYMBOCTH. XapaKTEPUCTHUKA

MO (DUKAIIMOHHOM U3MEHUUBOCTH.
BapranmoHHBIN psii U BapUalMOHHAs
KkpuBas. Hopma peakiiuu npusHaka.
Koyin4ecTBEHHbIC U KAYECTBEHHBIC
MPY3HAKK U UX HOPMA pEaKIIUu.
CaoiicTBa MOU(DUKAITMOHHON
M3MEHYUBOCTH.

lemonucmpauyuu:

Tabnuywvl u cxemol.: «Buapl
M3MEHYUBOCTIY, «MoaudukauoHHast
M3MEHYUBOCTDY.

Vlabopamopnusie u npakmuueckue
paoomol:

MO (DUKAIIMOHHONW U3MEHUYHBOCTH,
[MOCTPOCHUE BAPUALIMOHHOTO Psijia

Y BAPUALIMOHHOW KPUBON

JlaGopaTopHas pabota Ne 6. «M3yueHune

PackpbIBaTh coJiepKaHUE TEPMUHOB U
MOHATUI: N3MEHYMBOCTh, HACIICICTBCHHAS
M3MEHUYNBOCTh, HEHACIICICTBCHHAS
M3MEHYUBOCTh, MOJIU(DUKAIIMOHHAS
M3MEHYUBOCTD, BAPUAIMOHHBIN Psij,
BAPHAHTA, BApUALIMOHHAS KPUBas, MPU3HAK,
HOpMa peaklK, KOJIMYECTBEHHbBIE U
KA4E€CTBEHHbIC TPU3HAKH.
KnaccuduimpoBath BUIbI U3MEHUUBOCTH U
BBISIBIISITh UX OMOJIOTHYECKHUE OCOOEHHOCTH.
[IepeuncnsaTs CBOMCTBA
MOIU(PUKAIIMOHHON U3MEHUYUBOCTU U
0OBSICHSITH €€ 3HAUCHUE

7151 OPTaHU3MOB.

Paznuuath KOIMYECTBEHHBIE

Y KQUECTBEHHbIC MIPU3HAKH; CTPOUTH
BAPUALIMOHHBIN Psifl, BAPUALMOHHYIO KPUBYIO,
BBIYHCIISITh CPEIHEE 3HAUCHUE

MpU3HAKa




6.7

HacnencrBenHas
M3MEHYUBOCTH

HacnencrBeHHast, Uiy reHOTUIUYECKAs
M3MEeHYNBOCTh. KoMOMHaTUBHAS
M3MEHYUBOCTh. M€EM03 U TTOJIOBOM ITPOLIECC
— OCHOBa KOMOMHATUBHOM U3MEHUUBOCTH.
MyTanmoHHasi U3MEHYHUBOCTb.
Kitaccudukanyst MyTaruii: FreHHbIE,
XPOMOCOMHBIE, TCHOMHBIE.

YacToTa ¥ NpUYMHBI MyTalUH.
MyTareHabie (aKTOpHI.

3aKOH TOMOJIOTHYECKHX PSTIOB

B HacJieAcTBeHHON n3MeHunBoct H. U.
BasuioBa. BHednepHast HACI€ACTBEHHOCTD
Y U3MEHYMBOCTH. JleMOHCTpauuu:
[loptpetst: I'. ne ®pus, H. 1. BaBunos.
Tabnuibl U cxembl: «MyTalMoOHHas
M3MEHYHBOCTD.

ObopyoosaHue: MUKPOCKOTI,
MUKpornpenapar «/[pozoduna» (Hopma,
MyTari (GOpMbI KPBUTLEB U OKpacKa
TeJa); KOMHATHBIE PACTEHUSI C TIECTPOM
OKPAaCKOM JINCTHEB.

Vlabopamopubsie u npakmuyeckue
paoomol:

JlaGopatopHas padorta Ne 7. «AHanu3
MyTalui y 1p030(Uiibl Ha TOTOBBIX
MUKpOIIpenapaTax»

PackpbIBaTh coAepKaHUE TEPMUHOB U
MOHSATHI: HACIIEACTBEHHAs! N3MEHYUBOCTb,
KOMOWHATHUBHASI U3MEHYUBOCTD,
MyTallMOHHAsI ”3MEHYHBOCTh, MyTaHT,
MyTalWN:

TE€HHBIE, XPOMOCOMHBIE, TCHOMHBIE;
MOJIUIUIOU]INSL, AHEYTUIOUUS, MyTarcHBbI.
XapakTepu30BaTh HACIEACTBEHHYIO
N3MEHYMBOCTD; (DOPMYIHPOBATH 3aKOH
FOMOJIOTUYECKUX PSAJIOB

B HAcJIeACTBEHHOM n3meHunsoctu H. 1.
BasuioBa 1 0OBSICHATE €r0

3HA4YECHHE JJ1s1 OMOJIOTUH U CEJIEKIUU.
KnaccuduimpoBatb MyTaluu: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U TIPUBOJIUTH
IPUMEPHI MyTALHIA.

OOBACHATH NPUUNHBI BOSHUKHOBEHUS
MyTalui, poJib (PaKTOPOB-MYyTareHOB.
CpaBHUBATh BUJIbI MyTalluii; BBISBIIATD
[IPUYMHBI HACJIEICTBEHHON U3MEHUYHUBOCTH,
MCTOYHHUKHU MyTareHOB B OKpY>Karolleil cpeae
(KOCBEHHO).

XapakTepu30BaTh BHESIEPHYIO
HACJIeICTBEHHOCTh M U3MEHYHUBOCTh

6.8

['eHeTnKa 4yeoBEKaA

['eHetnka uenoBeka. Kapuorun yenoseka.
OCHOBHBIE METO/IbI TCHETUKH YEJIOBEKA!

reHEeaJOrnYeCKHi, OJTM3HEI[OBBIN,

PackpbIBaTh coJiepKaHNE TEPMUHOB U
MMOHATUI: KAPUOTHUII YEJIOBEKA,

[IUTOr€HETUYECKUM METO/I,




[IMTOI€HETUYECKHUI, OMOXMMHUYECKHUH,
MOJICKYJISIPHO-T€HETUUECKUA.
CoBpeMeHHOE ONpeEICHUE TeHOTHUIIA:
[MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
FEHOTUITMPOBAHKE, B TOM YHUCIIE C
romoIbio [11[P-ananu3a.
HaciienctBeHHbIE 3a00JI€BaHUS YEJIOBEKA:
TeHHbIE 00JIE€3HH, O0JIE3HU C
HaCJICJICTBEHHOM
MPEAPACTIOIOKEHHOCTHIO, XPOMOCOMHBIE
0oae3un. CoMmaTHyecKue

1 reHepaTuBHbIC MyTali. CTBOJIOBBIE
KieTKy. [[puHIMNIBI 310poBOTrO 00pas3a
PKU3HU, JUATHOCTUKU, MTPODUITAKTUKH U
JIeUeHNs TCHETHYECKUX OOJIC3HEH.
MenuKo-T€eHETUYECKOE
KOHCYJIbTUpOBaHUE. 3HAUCHUE
MEIUIIMHCKOM TCHETUKH

B IIPEIOTBPAIICHUU U JICYCHUU
reHETUUYECKHUX 3a00J1eBaHMI YEIOBEKa.
lemoncmpauuu:

Tabauyst u cxemwt: «<HacnenoBanue pesyc-
(baxTopay, «I'eHeTHKa IPYIIT KPOBUY.
Vlabopamopnusile u npakmuueckue
paoomol:

[IpakTrueckas pabora Ne 2.
«CocTaBiieHHE U aHAJIM3 POJOCIOBHBIX
YeJIOBEKA)

reHEATIOTUYECKUN METO/T, POJOCIOBHEIE,
0JIM3HEOBBIM METOJI, HACJIEICTBEHHbIE
0oJie3HU: (MOHOTCHHBIE,

C HACJIEICTBEHHOU MPeApPaCIIONOKEHHOCTHIO,
XPOMOCOMHBIE), MEANKO-TE€HETUYECKOE
KOHCYJIbTUPOBAHUE.

[lepeunciisaiTh 0COOCHHOCTH U3YUYCHUS
TCHETUKU YEJIOBEKA; TPUBOIUTH IPUMEPHI
HACJICJICTBEHHBIX OOJIe3HEH

YEIIOBEKA, XapaKTePU30BaATh METOBI UX
NpoUIaKTUKN; 000OCHOBBIBATH 3HAUCHUE
MENKO-TCHETHUECKOTO0 KOHCYJIBTUPOBAHMS.
BBISBISTE B CpaBHUBATH MEXTY CO00
TOMHUHAHTHBIC ¥ PETICCCUBHBIC TPU3HAKH
YeJIOBEKa.

CocTaBIsATh U aHATU3UPOBATH POJIOCIOBHBIC
YeJIOBEKa

Tema 7. Cejiekiiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH




7.1

Cenexuus kak Hayka u |1
nporecc

Cenekuus Kak HayKa U Mpoliecc.
3apOKICHHUE CENEKIINU U JOMECTUKALINS.
Yuenne H. 1. BaBunosa o neHTpax
MHOT000pa3us U MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHHIA.

[{eHTpBI IPOUCXOKICHHS JOMAITHUX
YKUBOTHBIX.

CoprT, nopoaa, 1mramm.

lemoncmpauuu:

[lopmpemwi: H. 1. BaBunos. Tabauywt u
cxembl: KapTa «l{eHTpbl MHOTOOOpA3Us U
[IPOUCXOKICHUSI KYJIbTYPHBIXPACTECHUI,
«IToponabl TOMaIHUX KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTCHUI.

ObopyoosaHue: MyJISIKU TUIOIOB U
KOPHEIUIOJ0B TUKUX (POPM U KyJIbTYPHBIX
COPTOB PaCTCHUM;

repOapuii «CeabCKOX035UCTBEHHbBIE
[pacTEeHUsD»

PackpbiBaTh cofiepkaHue TEPMUHOB U
MOHSTUN: CEJIEKIIHS, COPT, TOPOJIa, IIITAMM,
JTOMECTHKAIIHS,

WM OJIOMAIIIHMBAHUE, IIEHTPBl MHOT'000pa3us
U IIPOUCXOXKEHUS KYJIbTYPHBIX pacTCHUI
W YKUBOTHBIX, THOPHAM3AIINSA,
HMCKYCCTBEHHBIN 0TOOD.

HasbiBaTh 1 CpaBHUBATH OCHOBHBIE ATAIIbI
Pa3BUTHUSI CEJICKIIUM.

W3narate yuenue H. 1. BaBunoa

0 LIEHTPaxX MPOUCXOXKICHUS KYJIbTYPHBIX
PaCTEeHMIl; pa3nuyaTh EHTPHI HA KapTe MUpa,
CBSI3BIBATH HX MECTOITOJIOKECHHE

C oyaraMu BO3HUKHOBEHUS APEBHEUIIINX
[UBUJIN3AIIUH.

CpaBHMBATh copTa KyJIbTYPHBIX PACTCHHIA,
MOPO/IbI IOMAITHUX KUBOTHBIX U UX JUKHUX
MPEIKOB.

O11eHMBaTh POJIb CENEKIUU

B 00€CIIEUCHHUH MTPOI0BOJILCTBEHHOM
0€e30MMaCHOCTH YeJIOBEUECTBA

7.2

MeToasl U nocTkeHus|1
CEJIEKIINU PACTECHUH U
YKUBOTHBIX

COBpEMEHHBIE METOBI CEJIEKIUU.
MaccoBbIil 1 MUHIMBUIyaJIbHBIA OTOOPHI B
CEJICKIUH PACTEHUN U )KUBOTHBIX.

Ouenka 3kctepbepa. bim3kopoacTBEeHHOE
CKpeniuBanue — HHOpuauHT. Yncras
TTUHUS.

CxpelMBaHie YUCTHIX JUHUN. ['eTeposuc,
vy ruopuanHas cuina. HepoactBennoe

PackpbIBaTh cofiep:KaHue TEPMUHOB U
MOHSATUI: UCKYCCTBEHHBIH OTOOpP, MacCOBBII
0TOOp, MHIUBU Ty JIbHBIN

0TOOP, IKCTEPbEP, OIM3KOPOJICTBEHHOE
CKpELIMBaHNE, YNCTAsl JIMHUSA, TETEPO3HUC,
HEPOJCTBEHHOE CKPELINBAHUE,
MCKYCCTBEHHBI MyTareHes, MOJUILION/IbI.
CpaBHuBaTh (POPMbI HCKYCCTBEHHOTO 0TOOpA




CKpenuBanue — ayropuauar. OTaaneHHas
rUOpUIN3ALINS U €€ YCTIEXH.
cCKyCCTBEHHBIM MyTareHes3 v MoyuyeHue
[MOJUILIONI0B. JJOCTIIKEHUS CEISKITUN
CtBoJIOBBIC KJIETKU. [IpHHIIMTIBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTHUKH,
MpOGUIAKTUKY U JICUEHUS TeHETHYECKUX
0osie3He. MeIMKO-TeHEeTUIECKOE
KOHCYJbTUPOBAHUE. 3HAUCHHE
MEIUITMHCKONW TeHETUKHU

B MPEIOTBPAIICHUU U JICYCHUHU
reHeTHYCCKUX 3a00JIeBaHUM YeIOBEKa.
JlemoHCcTpanuu:

Ta0muupe! 1 cxeMbl: «HacnenoBaHnue
pe3yc-pakropay, «['eHeTuka rpymi
KPOBW.

JlaGopaTtopHbIe U TPAKTUUECKUE

paboTHhI:

[IpakTrueckas pabora Ne 2.
«CocTaBieHHE U aHAJIU3 POJOCIOBHBIX
YETIOBEKa»

[PACTeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
lemoncmpauuu:

[ lopmpemuwvi: Y. B. MuuypuHs,

['. /1. Kapneuenko, M. ®@. 1BaHOB.
Tabnuywvl u cxemor: «OTHaIeHHAS
ruopuan3zanus», «Padboter akagemuka M.
®. MBanoBay, «llomurmionausy.
ObopydosaHnue. MyJISKU TIIO0B U

(MaccoBoro

W WHIMBUyaJTbHOTO), BUIABl THOPHAN3AINN
(OJIM3KOPOICTBEHHON U OTHAJICHHOM ),
CIIOCOOBI TIOTYYEHUS TIOJTUTLION/IOB.
[TpuBOIUTE PUMEPHI TOCTHKEHUH CEJIEKITNH
PaCTCHHIA 1 YKHBOTHBIX




KOPHETUTOJOB TUKUX (POPM U KyJIbTYPHBIX
COPTOB PaCTECHUHU.

Vladopamopubie u npakmuyecKkue
paoomoi:

Okckypcust «OCHOBHBIE METOBI U
TOCTUKEHUSI CENIEKIIUHA PACTCHHI U
PKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIUIO,
IEMEHHYIO depMmy,
COPTOUCHBITATEIbHBIN Y4aCTOK

VTN TEIUIMYHOE X0341CTBO)

7.3

buorexHoorug Kak
OTpacib MPOU3BOJCTBA

brOTEXHOIOTHS Kak OTpaciib
[IPOU3BOJICTBA. | €HHAsI HHKEHEPHS.
Otanbl co3nanus pekomounanTHou JJHK u
TPAHCTEHHBIX OpraHn3mMoB. Kiierounas
MHXeHepusl. KieTouHble KyJIbTYpHI.
MUKPOKIOHAIBHOE Pa3MHOXKEHUE
pactenuii. KnonupoBanue
BbICOKOIPOTYKTUBHBIX
CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB.
DKOJIOTUYECKUE U ATUUECKUE TTPOOIIEMBI.
['MO — reneTr4ecKu MOIU(PUIIIPOBAHHbIE
OpTraHU3MBI.

lemoncmpauuu:

Tabnuywvt u cxemolr. «OOBEKTHI
ouotexHomoruny, «Kietounsie KyabTypbl
1 KIIOHUPOBAHUEY,

«KoHcTpynpoBaHUE U MEPEHOC FEHOB,
XPOMOCOM

PackpeIBaTh cosiepkaHue TEPMUHOB

1 OHATHI: OMOTEXHOJIOTHS, KJIETOYHAS
WHXXCHEPUsI, TCHHAs] UHKEHEPU S,
KJIOHUPOBAHUE, TPAHCTECHHbBIE

opranusmbl, [ MO (reHeTudecku
MOIU(DUITMPOBAHHBIC OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJOTHIO KaK
OTpacJyb MPOU3BOJICTBA, OCHOBHBIC
TOCTHMKEHHUS OMOTEXHOJIOTHH B 00J1aCTH
MPOMBIILJIEHHOCTH, CEJILCKOTO X035MUCTBA U
MEIAIHEI.

[lepeuncnarh U XapakKTEpPU30BaTh OCHOBHBIC
METOIbI U IOCTHXKEHUSI OMOMHIKEHEPUHU.
OO6cyXaaTh SKOJIOTHUECKUE

U STUYECKHUE aCIEKThl HEKOTOPBIX
MCCIeJOBaHU B 00J1acTH

OHMOTEXHOJOTHH (KJIOHUPOBAHMS,
MCKYCCTBEHHOI'O OILJIOJIOTBOPEHUSI,

HAIIPaBJICHHOI'O NI3MCHCHUA I'CHOMA 1




CO3/IaHMsI TPAHCTEHHBIX OPTaHU3MOB)

PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME

TEMATHUYECKOE IINTAHMPOBAHMUE 11 KJIACC

Ne | HammeHoBaHue Komnue | diekTpoHHbIE OcHoOBHBIE BUbI 1eITEJIbHOCTH 00Y4aIOIIUXCAC YUeTOM
1/ | pa3aeyioB 1 TeM CTBO (uu¢posbie) HanpaBJieHH padoyeil MPOrpaMMbl BOCIIMTAHUA
I | HIporpaMMbl 4acoB oOpa3oBareJibHbIC
pecypcehl
1 | OBomnronus u 6 bubmoreka [OK Jluckyccusi, HalpaBJIeHHAs Ha CIIOCOOHOCTh MCII0JIH30BATh

METO/bI €€
W3y4YECHUS

https://m.edsoo.ru/7f41
cc74
https://resh.edu.ru/subje
ct/5/11/
https://www.yaklass.ru/
p/biologia#program-11-
Klass
https://interneturok.ru/b
ook/biology/11-
klass/biologiya-11- klass-

sivoglazov-v-i

puoOpeTaeMble MPU U3YYCHUU OMOJIOTUU 3HAHUS U YMEHUSI TIPU
pelieHun mpoOJieM, CBA3aHHBIX C palliOHATIbLHBIM
PUPOJIONIOIB30BaHUEM (COOJTIOICHUE TTPABUII TIOBEICHUS B
IIPUPO/IE, HAMIPABJICHHBIX HA COXPAHEHUE PABHOBECHS B
AKOCUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, Ouocdeps); [IpoexTHas
3a71a4ya, HaIpaBJICHHAs aKTUBHOE HEIIPUSITHE JIEUCTBUM,
IIPUHOCSIIUX BPEIl OKPYKAIOLIEW NIPUPOJIHON Cpee, YMEHUE
MIPOTHO3UPOBATH HEOJArONPUATHBIE YKOJIOTUUECKUE MTOCEACTBUS
MPEANPUHUMAEMBIX JCUCTBUN U

OpenoTBpallaTh UX; YueOHas CuTyalus, HalpaBieHHas Ha HaJu4ne
Pa3BUTOIO PKOJIOTMYECKOTO MBILUIEHHMS, SKOJIOTUHYECKON KYJIbTYPHI,
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OIIbITa ACATCIBHOCTH AKOJIOTUYECKOMU HaIIpaBJICHHOCTHU, YMCHUA
PYKOBOJACTBOBATLCS UMH B

ITI03HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE,
TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN AEATEIIBHOCTH
JKOJIOTMYECKOM HAIIPABICHHOCTH

Bo3HukHOBEHHE U
Pa3BUTHE KU3HU HA
3emiie

bu6moreka [{OK
https://m.edsoo.ru/7f41
cc74
https://resh.edu.ru/subje
ct/5/11/
https://www.yaklass.ru/
p/biologia#program-11-
klass
https://interneturok.ru/b
ook/biology/11-

klass/biologiya-11- klass-

sivoglazov-v-i

CamocrosiTenbHast paboTa o COCTaBICHUIO TaMATOK
c(hOpMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH MOOIIECTBEHHON
MPaKTUKHA, OCHOBAHHOT'O Ha JUAJIOTe KyJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
NOJIMKYJIBTYpHOM MUpeE; [IpakTukym, HanIpaBIEHbI Ha
COBEPUICHCTBOBAHUE S3bIKOBOM M YUTATEIBCKOUN KYJIbTYPhI KaK
CpeACTBa B3aUMOJICUCTBUS MEXKY JIFOJbMHU U MO3HAHUS MUPA.

OpraHusmsl 1
OKpY>Karolas
cpena

bu6mmoreka [JOK

https://m.edsoo.ru/7f41

ccr/4

https://resh.edu.ru/subje

ct/5/11/

https://www.yaklass.ru/

p/biologia#program-11-

klass

BuxTtopuna, HanpaBiieHHas Ha MIOHUMaHUE crienupuKu ONOJIOTUN
KaK HayKd, OCO3HaHUs €€ posii B (GOPMHUPOBAHUN PAIIMOHATBHOTO
HAy4YHOTO MBIIIUICHHUS, CO3JJaHUH LIEJIOCTHOTO MPEACTABICHUS 00
OKpY>KaroIlleM MUPE KaK O €IMHCTBE MPUPO/IbI, YEIIOBEKA U
o01ecTBa, B MO3HAHUU MPUPOTHBIX

3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPAHEHHS PUPOTHOTO
paBHOBECHS;



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://interneturok.ru/book/biology/11-klass/biologiya-11-klass-sivoglazov-v-i
https://interneturok.ru/book/biology/11-klass/biologiya-11-klass-sivoglazov-v-i
https://interneturok.ru/book/biology/11-klass/biologiya-11-klass-sivoglazov-v-i
https://interneturok.ru/book/biology/11-klass/biologiya-11-klass-sivoglazov-v-i
https://interneturok.ru/book/biology/11-klass/biologiya-11-klass-sivoglazov-v-i
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass
https://www.yaklass.ru/p/biologia#program-11-klass

https://interneturok.ru/b

ook/bioloqy/11-
klass/biologiya-11-
klass-sivoglazov-v-i

Coo0miecTBa u
AKOJIOTUUYECKUE
CUCTEMBI

bu6morexa [IOK
https://m.edsoo.ru/7f41
ccr4
https://resh.edu.ru/subje
ct/5/11/
https://www.yaklass.ru/
p/biologia#program-11-

klass
https://interneturok.ru/b
ook/biology/11-

klass/biologiya-11- klass-

JlM1aKTUYECKHE UTPBI, HAIIPABJICHHBIE HA YOS KIEHHOCTD B
3HAYUMOCTH OMOJIOTHH ISl COBPEMEHHOMN ITUBUIIM3AIINN:
o0ecreueHrss HOBOTO YPOBHS Pa3BUTHS MEAULMHBI, CO3/IaHHE
MEPCTIIEKTUBHBIX OMOTEXHOJIOTHUH,

CIOCOOHBIX pelIaTh PECYpPCHBIE MPOOIEMbl PA3BUTHS
4eJI0BEYECTBA, OUCKA TyTEN BBIX0/1a U3 INI00ATIbHBIX
HKOJIOTMUYECKUX MPOOJIeM U 0OecrieyeH sl IEPexo/ia K yCTOHUMBOMY
Pa3BUTHIO, PALIMOHAJILHOMY HCIIOJIB30BaHUIO IPUPOIHBIX PECYPCOB
1 (hOpMHUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU; Pa3BuBatome
TUAAKTUYECKUE UTPbI, HAPABIICHHbBIE Ha

3aMHTEPECOBAHHOCTD B OJIYYEHUH OMOJIOTMYECKUX 3HAHUH B

sivoglazov-v-i
LIEJIAX TOBBIIIECHUS 00IIEH KyIbTypbl, €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKITMOHAILHON
IPaMOTHOCTH O0ydaromuxcs, GopMUpyeMOU pU U3yueHUN
ouonoruu
PesepBHoe Bpemst bubmoreka [IOK ['pynmoBoy npoeKT HaNpaBJICHHBIM HA IOHUMAHHUE CYITHOCTH

https://m.edsoo.ru/7f41
ccr4
https://resh.edu.ru/subje
ct/5/11/
https://www.yaklass.ru/
p/biologia#program-11-
klass

METOJI0B O3HAHUS, NCTIOJI3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCTIOIB30BATh MOJIy9aeMble 3HAHUS JIJIs1 aHATIN3a U
O0OBSCHEHHUSI SIBJICHUN OKPY>KAIOIIETO MUPA U TIPOUCXOIAIINX B HEM
W3MEHEHUM, YMEHHE J1eJ1aThOOOCHOBAHHBIC 3aKJIFOUEHHUS Ha OCHOBE
Hay4YHBIX ()aKTOB U UMEIOIITUXCS TAHHBIX C IEJIbIO MOJTyYCHUS
JIOCTOBEPHBIX BBIBOJIOB; CaMoCTOsATENIbHAS pad0Ta IO COCTABIICHUIO
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https://interneturok.ru/b
ook/biology/11-
klass/biologiya-11- klass-

sivoglazov-v-i

POJIEBBIX UTP Ha CIIOCOOHOCTh CAMOCTOSITENIbHO HCIIOIb30BATh
OMOJIOTHYeCKHEe 3HAHUS ISl peLIeHHs MPOOJIeM B pealbHbIX
JKU3HEHHBIX CUTYalUAX;

CamocrosTenpHas pa60Ta 10 COCTABJICHUIO TUAAKTHUYCCKHUX UI'P HA
OCO3HAaHUC ICHHOCTHU HaquOfI JCATCIBHOCTH, TOTOBHOCTD
OCYHICCTBIIATH IIPOCKTHYIO U

HCCIICOA0BATCIILCKYIO NCATCIIBHOCTD HHAUBUAYAJIIbHO U B

rpymnre;
CamocTtosaTenpHas paboTa 1Mo COCTAaBIICHUIO MJIAKATOB Ha
TOTOBHOCTB U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY ITOJTYYEHHUIO HOBBIX 3HAHUH 10
OMOJIOTUH B COOTBETCTBUU C

KN3HCHHBIMHA HOTp€6HOCT51MI/I

NTOI'O

34

INIOYPOYHO TEMATHYECKOE IINTAHUPOBAHME

11 KJIACC
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Ne  HaumenoBanue KoymuectBo OCHOBHBIE BUIBI IEITEIILHOCTH 00yUYaOIUXCS
/I [pa3JesioB U TeEM 4acoB [IporpamMmHO€E cofepKaHue
y4eOHOTO MpeaMeTa
Tema 1. DBoJIIOIIHOHHASE 0MOJIOTHA
1.1 [pomrouus u metoasl |1 [[peanochuIKM BO3HUKHOBEHUS PackpbIBaTh coOnepxKaHNE TEPMUHOB U

€€ U3y4YECHUs

ABOJTIOIIMOHHOUM TEOPUH. DBOJIIOIMOHHAS
TEOpHsI U €€ MECTO B OMOJIOTHH.

BiisiHue 3BONIOIMOHHON TEOPUN HA
pa3BUTHE OMOJIOTUU U JPYTUX HAYK.
CBuUETEIHCTBA IBOJIIOIUU.

[ TasieoHTOIOrNYECKHE:
[OCJIEA0BATEIbHOCTD MOSBICHUS BUOB B
MMaJ€OHTOJIOTNYECKOU JIETOITUCH,
nepexoaHbie POpPMBI.
buoreorpaduyeckue: cXo/ICTBO U
paznuune dayH U GIop MaTEPUKOB U
OCTPOBOB. DMOPUOIOTHYECKHE: CXOJICTBA U
pa3inuursi SMOPHOHOB Pa3HbIX BUIOB
MMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHUE:
TOMOJIOTMYHbBIC, AaHAJIOTUYHBIE,
PyAUMEHTAPHBIE OpPTraHbl, ATABU3MBI.
MosiekyIspHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTU U
OCHOBHBIX META0OJIMYECKUX MyTEeH y BCEX
PKUBBIX OPTraHHU3MOB.

/lemoncmpayuu:

[lopmpemuwr: K. JIlunueun, XK. b. Jlamapk, Y.

[lapsun, B. O. KoBanesckuii, K. M. bap,

MOHSTHI: YBOJIOINS, TIEPEXO0THBIE (DOPMBI,
(bUIOTeHEeTUYECKUE PSIbI, BUJIBI-OHIEMUKH,
BUIbI-PEIINKTHI, 3aKOH 3aPOBIIIEBOTO
CXOJICTBa, OMOT€HETUYECKU I 3aKOH,
FOMOJIOTUYHBIE U aHAJIOTUYHBIE OPTaHblI,
PYAUMEHTApPHBIC OPTaHbl, AaTABU3MBI.
[[epednciasiTh OCHOBHBIE ATAIlbl PA3BUTHUS
PBOJIFOLIUOHHOMN TEOPUHU.

XapakTepu30BaTh CBUIECTEIILCTBA IBOJIIOLUNU:
MaJCOHTOJIOTHYECKUE, Ororeorpaduueckue,
HMOPHUOJIOTUYECKHE, CPABHUTEIILHO-
AHATOMUYECKUE, MOJIEKYJISIPHO-
OMOXUMUYECKHE.

[[pyuBOIUTH MPUMEPHI MEPEXOTHBIX POpM
OpraHu3MoB, (UIOTCHETUYECKUX PSIOB.
[IpuBOIUTH (HOPMYJIMPOBKH 3aKOHOB
OMOTEHETUYECKOTO U 3apOIBIIIEBOTO CXO/ICTBA




0. I'ekkens, ©. Mromep.

Tabnuywvl u cxemol: «PazBurue
OpraHMYECKOTO MUpa Ha 3eMJIe»,
penbedHbIe TaOIUIIBI «3apOIBIIIH
[MO3BOHOYHBIX KUBOTHBIX),
CApPXEONTEPUKC.

Obopyoosanue: duoreorpapuueckas kapra
MUpa; KOJUTeKIus «DopMbl COXPaHHOCTH
MCKOTAEMBbIX )KUBOTHBIX U PACTCHUIN;
BJIAYKHBIC TTpENapaThbl

«Pa3Butue HacekoMoro», «Pa3sutue
TISITYTIKID)

1.2

VcTopus pa3BuTHs
[pEICTaBICHUI
00 ABOIOIUN

DBotoninoHHas teopust Y. JlapBuHna.
[IpennochuIKu BO3SHUKHOBEHUS
MapBUHU3MA. J[BH>KYIIIHE CHIIBI SBOIIOLINU
BUJI0B 110 [{apBuHy (M30BITOUHOE
Pa3MHOXKEHUE TIPU OTPAHUYECHHOCTH
[pECYpCOB, HEONPEICTICHHAS
M3MEHUYUBOCTh, OOpH0a 3a CyIIeCTBOBaHUE,
€CTEeCTBEHHBIN 0TOOD).

Cuntetnyeckas Teopus dBomonun(CTI) u
€€ OCHOBHBIEC TTOJIOKEHUSI.
/lemoncmpauuu:

I lopmpemuwr: K. JIunnein, XK. b. Jlamapk, Y.
JlapBuH.

Tabnuyvt u cxemor: «llomymnsiumy,
«Kapra-cxema mapuipyra nyremectsus Y.
JlapBunay, «®@opMbl 60pHOBI

3a CylIECTBOBAaHUEY, « ECTECTBEHHBIN

PackpeIBaTh conep:;KkaHuE TEPMUHOB

Y TIOHSITUNA: CUCTEMATHKA, ECTECTBEHHBIN U
VCKYCCTBEHHBIN OTOOP.

XapakTepu30BaTh OCHOBHBIE ABOJIFOLIMOHHBIE
WJIeU, KOHLECIUHA U TEOPUU; CPABHUBATH
B3I HA BUA U 3BoJironuio K. JIunnes, XK.b.
Jlamapxka, Y. JlapBuna.

OuenuBath BKJal JInHHES B pa3BUTHE
CUCTEMATUKU U OOBSICHITH IPUHITUTIBI
OMHApHON HOMEHKJIATYPBHI.

XapakTepu30oBaTh COAECPKAHNE U 3HAUCHHE
HBOIOIMOHHON KoHUenuuu JK. b. Jlamapka.
OLeHnBaTh €CTECTBEHHO-HAYYHBIE U
COLMAJIbHO-D)KOHOMUYECKHUE MTPEATIOCHLUIKI
BO3HUKHOBEHUS

HBOJIFOLIMOHHON Teopuun Y. JlapBuHa.

PackpbIBaTh CozlepKaHMEe IBOTIOIMOHHON




oT6op», «MHOrooOpasue copToB
pacrenuity, « MHOr0OOpasue moposa
KUBOTHBIX)

reopun Y. /lapBuHa; CpaBHUBATH
HEONPEICTICHHYIO U ONPEACICHHYIO
M3MEHUYUBOCTb, €CTECTBEHHBIN U
MCKYCCTBEHHBIH 0TOOD, POopMBI OOPHOBI 3a
CYILIECTBOBAHHUE.

OnuchIBaTh MOJOXKEHUS CHHTETUYECKOU
reopun 3Boonun (CTI) u 00BACHATH ee
3HAYEHUE JUIsl OMOJIOTUN

1.3 Bun: kputepuu u Mukpossosronus. [lomymnsanus kak PackpeIBaTh conep:KkaHue TEPMUHOB U
CTPYKTYypa. eMHMIIA BUAA U SBOJIOLUU. MOHSATUI: MUKPOABOJIIOLUS, BUL, KPUTEPUU
[lomysius Kak JleMoHCTpanum: BUJ1a, apeal, NOMyJsiuus, TeHO(POH I, MyTalluH,
pIeMEHTapHasl €IUHULIA Tabmuubl u cxeMmbl: «llomymsum, KOMOWHAIIMU T€HOB.

BU]IA «MyTanuoHHasi U3MEHUYHUBOCTHY. XapakTepu30BaTh BUJ KK OCHOBHYIO

Ob6opyaoBaHHUE: MUKPOCKOIL, CUCTEMATUYECKYIO €UHUILY U LIETTOCTHYIO

MuKpornpenapar «/[pozopuna» (Hopma,  [OMOJOTHYECKYIO CUCTEMY.

MyTaluu (POPMBIKPBUILEB U OKPACKU BbiiensaTh KpUTEPUU BU1A

Tena), Mmojenb-amminkanus «llepekpect  [(Mopdonornueckuid, Gu3NOIOrHYECKUH,

XPOMOCOM. OMOXMMHUYECKUN, TEHETUUYECKU,

Vlabopamopusvie u npakmuyeckue HKOJIOTUYECKUH, TeorpadudecKuii) u

pabomul: MPUMEHSTh KPUTEPUU JIs1 ONTUCAHUS

JTaGopatopHas pabora Ne 1. «CpaBHeHHE |[KOHKPETHBIX BUJIOB.

BUJIOB 10 MOP(OJIOTHUECKOMY KPUTEPUIO» [XapaKTepru30BaTh MOMYJISALNIO KaK
CTPYKTYPHYIO €IMHHILY BUJIA U IBOJIIOLIUH.
OnuchIBaTh NOMYJISIIIUIO IO OCHOBHBIM
MOKa3aTesIsIM: COCTaB, CTPYKTYpa

1.4 |[[IBwxyuiue CUbl JIBrokymue cuitel ((pakTophl) sBotonnu  |PacKkpeiBaTh coziepykaHNEe TEPMUHOB U

(371eMEHTapHbIE
(haKTOPBI) PBOTIOLIHH

BUOB B PpHUPOJie. MyTanMOHHBIN POLIECC
1 KOMOMHATHUBHASI N3MEHYUBOCTD.

[lonynsMoHHbBIE BOJHBI U JIpeiid TeHOB.

MOHSTUI: KOMOMHATUBHASI U3MEHYUBOCTD,
MyTalllH, MyTAallMOHHBIN MpOLECC,

MOMYJISIIMOHHBIC BOJHBI, Tpeiid) TeHOB,




MN3onsauns u murpanus. JleMoOHCTpaum:
Tabauysl u cxemvl: «JIBHOKyIIUE CUITBI
PBOJIIOIIAN

W30JISIIUST, MUTPALIHH.
X apakTepru30BaTh dJIEMEHTapHbIE (PaKTOPHI
HBOJTIOIINN: MYTAIIMOHHBIN TTPOIIECC,
KOMOWHATHBHAS N3MEHUNBOCTD,
MOIYJISIIIMOHHBIC BOJIHBI, IPEH( TeHOB,
W30JISIIIHST, MATPAITHSI.

Y CTaHAaBJIMBATH IPUYHUHHO- CJIC/ICTBEHHBIC
CBSI3U MEXTy MEXaHU3MOM U Pe3yJIbTaTOM
NEHCTBUS IBIKYIIUX CUIT (3JIEMEHTAPHBIX
(hakTOpPOB) SBOJIOINHU

1.5 |EcrecTtBeHHBII 0TOOp U EcTtecTBeHHBII 0TOOp — HanpaBisAONMil  [PackpbiBaTh cOAepKaHUE TEPMUHOB U
ero (hopmbl (baKTOp 3BOJIIOLIMH. MOHSTUI: €CTECTBEHHBIN 0TOOp, OOpHOa 32

DOopMBI €CTECTBEHHOT0 0TOOPA. CYILLIECTBOBAHHUE.

/lemoncmpayuu: OnuceIBaTh MEXAHU3M ACHCTBUSA

Tabauysl u cxemvt: «EcTecTBEHHBIN €CTEeCTBEHHOTO 0TOOpA.

oT60op», «boprbda 3a cymiecTBoBaHUE» XapakTepu3oBaTh GOPMbI ECTECTBEHHOTO
oTOOpa (ABMXKYIIUHN, CTAOMITM3UPYIOIINA,
NU3PYIITUBHBIN) U CPAaBHUBATh UX MEXKIY
co001.
XapakTepuzoBaTh O0pLOY 3a CYIIECTBOBAHUE U
CpaBHUBATH €€ BUJIbI (MEKBHIOBAs,
BHYTPHUBHUO0BAas1, 00pbOa ¢ HEOIArONPUATHBIMU
(hakTOpamMu BHEUIHEHN CpeJibl)

1.6 |PesynbTarhl [ [prcnoco6IeHHOCTh OPraHu3MOB PackppIBaTh conep:kaHue TEPMUHOB U
PBOJTIOLIUU: KaK pe3yJbTaT 3Boonuu. [Ipumepsl MOHATUI: TPUCHOCOOJIEHHOCTD,
PUCIIOCOOTIEHHOCTD MPUCIIOCOOICHUN Y OPTaHU3MOB. [MOKPOBUTEJIbCTBEHHAS U
OpraHu3MOB U Apomopdo3bl 1 uanoanantaui. Bun u  [mpenocteperaroias okpacka, MaCKUpOBKa,
BUI000pa3oBaHue BHI000pa3oBaHue. Br1000pazoBanne. ONKUCHIBaTh MEXaHNU3M

Kpurepuu Buga. OcHOBHBIC (HOPMBI

BO3HUKHOBEHUSI IPUCIIOCOOICHUN Y




BU1000pa30BaHus: reorpaduyeckoe,
HKOJIOTUYECKOE.

/lemoHcTpanuu:

Tabauywl u cxemvl:
«IIprcnocoOIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE,
((IKOJOTUYECKOE BUI000PAZOBAHUEY.
Oo0opyaoBanmue:

KoJuieKius «lIpumepsl 3aIuTHBIX
MPUCIIOCOOJICHUI Y )KUBOTHBIX),
KOJUIEKI[USI HACEKOMBIX C pa3IMYHbIMU

TUIIAMH OKPACKH, Ha6op IIJ1040B MU CCMIIH.

Vlabopamophbie u npakmuyecKkue
paoomuwl:

JlaGoparopHas padota Ne 2. «Onucanue
MPUCITIOCOOJICHHOCTH OpraHu3Ma U e¢
OTHOCHUTEJIBHOTO XapaKTepay

OpraHU3MOB.
BbISBIIATH 110 U300paKEHUSM, HA dKUBBIX U
(bMKCUPOBAHHBIX MpernapaTax NpuMephbl
[PUCIIOCOOJICHHOCTH PACTeHUM

1 YKUBOTHBIX K YCIIOBUSAM CpPEJbl OOMTaHUS,
TOKa3bIBATh OTHOCUTEIIbHYIO
[1€71€CO00Pa3HOCTh MPUCIIOCOOTICHUM.
XapakTepu3oBaTh CIIOCOOBI 1 MEXaHU3MBbI
B11000pa30BaHMNs; OUCHIBATh U CPABHUBATH
OCHOBHBIC (DOPMBI IKOJIOTHIECKOTO

1 reorpauyeckoro BU1000pa3oBaHUs

1.7

Hanpanenus u nmytu
MaKpO3BOJIIOIIUN

MakposBoJironusa. PopMbl BOTIOLUN:
(buneTnveckas, IMBEPreHTHAs,
KOHBEPTeHTHAs1, apajliesibHasl.
HeoOGpaTuMoCTh SBOJIOINH.
[IpoucxoxaeHue ot
HEeCTeIMaTU3UPOBAHHBIX MTPEIKOB.
[Iporpeccupyroias crieranu3ausi.
AnanTuBHAs paaualus.
JlemoHcTpanuu:

[Toptpetsi: A. H. CeBepiios.
Tabauywl u cxemovl: <KApoMopdo3b»,

«Mnunoamanranuny, «OO0mas

PackpbIBaTh cojiep>KaHue TEPMUHOB

U TIOHSTHI: MAaKPOAIBOJIIOIUS, (PUIOTEHES,
OMOJIOTHYECKUM MPOTrpecc U perpecc,
apomop(do3, uanoananraius, oomas
NeTeHepanys, aganTUBHAS paHaIIHsl.
XapakTepru30BaTh (OPMBI IBOJTFOIIHH.
BrIBIATE apoMop(}O36l U UANOATANITAIIUN Y
PACTE€HU U )KUBOTHBIX.

CpaBHHUBaTh OMOJIOTHYCCKUI TTPOTPECC U
Ouonoruueckuii perpecc, apomopdhos,
MTN0AIaNITAllAI0 U OOIIYIO JIETeHEPAIIHIO.

BBISBIISITH B3aMOCBSI3U MCKIY IMMyTAMHU U




ereHepanus.
O6opynoBanue: Mojiesib «OCHOBHBIC
HaIpaBJICHUS BOJIOLMIY; 00 bEMHAs
Mojieb «CTpoeHHE TOJIOBHOTO MO3Ta
MO3BOHOYHBIX)

HaIIpaBJICHUAMMA 3BOJIIOIIMU Y paCTeHI/Iﬁ u
KNBOTHBIX

Tema 2. Bo3HnkHOBeHME M pa3BUTHE KM3HU HA 3emuie

2.1 |Wcrtopus >xu3HU 2 J/loHay4yHbIE PEICTABICHUS O 3apOKICHUH [PacKpbIBaTh COJIEp)KAHNE TEPMUHOB U
Ha 3eMJI€ U METObI €€ KU3HA. HaydHble rUnoTessl MOHSATUH: KpeallnuOHU3M, a0UOTeHE3, BUTAIU3M,
M3y4ECHUS. BO3HUKHOBEHUS )KU3HU Ha 3€MIIE: MaHcrepMusi, OMOI073, KoalepBaThl,
[ unore3sl aOroreHes v MaHcrepMusi. XuMUYeckasi  [MpOOMOHTHI, CUMOUOTeHe3. XapaKkTepru30BaTh

[IPOUCXOXKJICHUS KU3HU
Ha 3emiie

PBOJIFOIIHS.

AOMOTEHHBIN CHHTE3 OPraHUYECKUX
BEIICCTB U3 HECOPTaHUYECKUX.
DKCIIEpUMEHTAILHOE TOATBEPKICHUE
XUMHYECKOM ABOIIOIUH.

HaganpHbIC ATabl OMOJIOTHYSCKOU
sBoJironnK. ['unoreza PHK- mupa.
DopMUpoBaHUE MEMOPAHHBIX CTPYKTYP U
BO3HUKHOBEHUE MPOTOKJIETKH.

[lepBbie KIETKU U UX DBOJIOLIMS.
DOopMHUPOBAHNE OCHOBHBIX IPYTIIT KHUBBIX
OpTraHU3MOB.

/lemoncmpayuu:

[ lopmpempur:

®. Penu, JI. [Tactep, C. Muiep, A. W.
Omnapum, I'. IOpu.

Tabauywvl u cxemvl. «BO3HUKHOBEHUE
CoaHeyHOM cUCTeMBbl», «Pa3Burtue
OpraHuYecKoro Mupay, «PacturenbpHas

METO/Ibl U3YUEHUS HCTOPUYECKOTO MPOIITIOTO
3eMIIn.

[lepeuncnsiTb OCHOBHBIE ATAIlbl XUMUYECKON 1
OHOJIOTMYECKON IBOJIIOLIHH.

3naraTh cojiepKaHue TUIoTe3 U TEOpUi
BO3SHUKHOBEHUS JKM3HU HA 3eMJie
(KpealmoHn3Ma, CaMOIPOU3BOIBLHOTO
3apOXKJIeHUs (CIIOHTAHHOTO), TAHCTIEPMUHU,
runote3sl PHK-Mupa).

OnuceiBath 3kcniepuMenThl C. Musnepa u I
FOpu N0 MoTy4YeHUI0 OPTraHUYECKUX BEIIECTB
13 HEOPTaHUYECKHUX MTyTeM aOMOTeHHOTO
CUHTE3a




KIeTKay, « ) KNBOTHAs KIETKaY,
«IIpokapuoTrdecKkas KJIeTKa

2.2

(OCHOBHBIE HTAIbI
HBOJIFOLIUU
OpPraHUYECKOT0 MUPA
Ha 3eMJie, pa3BUTHE
PKU3HH T10 3paM U
[eproIaM

Pa3BuTHE XKU3HU Ha 3€MIIE 110 ApaM U
nepuosiaMm. Karapxeil. Apxernckas u
[IPOTEPO30MCKas 3pbl. [laneo3orickas spa u
ee Tepro/Ibl; KEMOPUNHCKHUH, OpJIOBUKCKHM,
CUITYPUWCKHUI, IEBOHCKHU,
KaMEHHOYTOJIBHBIN, IEPMCKH.
Me30301CKast 3pa U €€ IEPUOBL:
TPUACOBBIN, FOPCKUN, MEJIOBOMU.
KaliHo301cKas 3pa 1 €€ IepUo/Ibl:
[MajJeOreHOBBINA, HEOTCHOBBIH,
AHTPONOTEHOBBIM.

XapakTepucTUKa KJInMara u
[EOJIOTMYECKHX MporieccoB. OCHOBHbIE
ATaIlbl SBOIOLNH PACTUTEIIBHOTO U
PKUBOTHOTO MUpa. ApoMoph03bl

Y pacTeHHil U )KUBOTHBIX. [losiBIIeHNME,
[PACUBET U BEIMUPAHUE IPYII KUBBIX
OpraHu3MOB.

lemoncmpauuu:

Tabnuywl u cxemoi.: «Pa3zButne
OPraHUYECKOTO MUPa»,
rEOXPOHOJIOrHYecKas TaOINIA; KOJIJIEKIIHS
«DOPMBI COXPAHHOCTH HUCKOMAEMBIX
PKUBOTHBIX U PACTEHUIY.

VlabopamopHusle u npaKkmuuecKue
padomur: IlpakTaeckas padora Ne 1.

<<I/I3yquI/Ie HCKOIIa€CMBIX OCTAaTKOB

PackpbIBaTh coziepKaHUE TEPMUHOB U
MOHSTHI: 0H, 3pa, EpUoJl, apoMop(O3bl,
UM0aJanTalluH.

3HATh OCJIEA0BATEIBHOCTD Y0HOB:
KaTapxeH, apxeid, mpoTepo3oil, panepo3oii;
Bp: apxenckas,

[IPOTEPO30UCKAs, MAIEO30UCKAs,
ME30301CKast, KANHO30MCKasl; IEPUOJIOB:
KeMOPUICKHI, OPIOBUKCKUM,
CUJTypUMCKNAN, TEBOHCKHUU,
KaMEHHOYTOJIbHBIN, IEPMCKHM, TPHACOBBIN,
FOPCKUI, MEJIOBOM, ITAJICOTE€HOBBIN U
HEOI€HOBBIN, aHTPOIIOT€HOBBIN.
XapaKkTepru30BaTh OCHOBHbBIE COOBITHS B
[Pa3BUTHHU OPTaHUYECKOT0 MUPA I10 3paM U
[IEPUOJIaM I'€0JIOTMYECKOM UCTOPUU; ATAllbI
pa3BUTHSA

[PACTUTENIBHOTO U J)KUBOTHOT'O MUPA.
BoiaenuTs riaaBHbie apoMop(o3bl
[PACTEHUI U )KUBOTHBIX.

CpaBHHMBaTh MEX 1y cOO0M
[peICTaBUTENIe CUCTEMAaTUYECKUX TPy
OpPraHU3MOB, BBISIBJISITh YEPThI YCI0KHEHUS
U IPUCIIOCOOJIEHHOCTH K YCIIOBUSIM JKU3HU




[PACTEHUN U )KUBOTHBIX B KOJUIEKIIUSX).
DKCKYpCHS «DBOJIIOLIUS OPTaHUYECKOTO
Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH
VJIU KPACBEAUYCCKUM MY3€il)

2.3 |CoBpeMeHHas cucTema CucteMa OpraHM4ecKoro MUpa Kak PackpeiBaTh coqepkaHue TEPMUHOB
OPTraHUYeCKOTro MUpa OTpakeHUE IBOTIOUUN. OCHOBHBIE Y [IOHSATUN: CUCTEMATUKa, UCKYCCTBEHHAs
CUCTeMaTUYECKHUE TPYMIbl OPraHU3MOB. | €CTECTBEHHAs Kilaccudukaius, OuHapHas
JlemoHCTpauuu: HOMEHKJIATYpa, PUHIUI UEPAPXUIHOCTH.
Ta6nuiel 1 cxembl: « CoBpeMeHHast XapakTepu30BaTh COBPEMEHHYIO
CHCTEMA OPraHUYECKOrO MUPA» CHCTEMY OPTaHUYECKOTO MUpPa
2.4  [DBOIIOIMS YeIOBEKa DBOJIIOLMS YEJIOBEKA. AHTPOMNOJIOTHS KaK |[PacKpbeIBaTh COAEPHKAHUE TEPMUHOB U

(anTpOnOreHe3)

Hayka. Pa3BuTue npencraBiieHuil o
[IPOUCXOKIECHUN YeToBeKa. MeToibl
M3y4yeHHUs aHTpororeHe3a. CxoacTsa

U pa3Inyus Y€JI0BEKa U )KUBOTHBIX.
CucTeMaTH4eCcKO€e NOJIOKEHUE YETIOBEKa.
JlemoHcTpanuu:

[ToptpeTsl: Y. Jlappun. Tabuuibl 1 CXEMBI:
«CpaBHEHNE AaHATOMUYECKUX YEPT
CTPOCHUS YEJIOBEKA U YEJIOBEKOOOPa3HBIX
00€3bsIHY.

O0opyaoBaHue: CIENKU WU
M300paKeHNs KAaMEHHBIX OpYIui
MEePBOOBITHOTO YEJIOBEKA: KAMHU- YOTIEPHI,
pyouia, ckpedia

[MOHATUI: AaHTPOIMOJIOTHS, AaHTPOTIOTEHE3,
yenoBek pazymubiid (Homo sapiens),
NPSIMOXOX/ICHNUE, BTOpAsi CUTHAIbHAS
CUCTEMA.

[lepeuncasaTs 3a1a4u AaHTPOIIOIOTHH,
ATarbl CTAHOBJIEHUS U PAa3BUTHSA
pEICTaBICHUN O IPOUCXOKACHUN
YeIIoBeKa.

M3naratb OCHOBHBIE MOJOXKEHHS Teopun Y.
JlapBuHA, KpUTHYECKU OIICHUBATh
HEHAY4YHYI0 HH()OpMAIUIO O
IPOUCXOKJICHUN YEJIOBEKA. 3HATh
cCUCTeMaTH4YeCcKoe moyoxenue Buaa Homo
sapiens, ePeYUcIsTh €ro Mop(osoro-
AHATOMUYECKUE IPU3HAKU PA3HOT'O YPOBHS
(Tvm, KJacc, OTpsiA U Ap.).

Y cTaHaBIMBATh YEPTHI CXOJCTBA U

paBHI/I‘II/Iﬁ YCJIOBCKA N JKUBOTHBIX.




OOBSICHATH U OLICHUBATb 3HAYCHHC
HaY4YHBIX 3HAHUU O MPOUCXOKICHUN
YUCJIO0BCKA VI IOHUMAaHUSA MCCTa U POJIN
YUCJIO0BCKAa B IIPpHUPOAC

2.5 |[[IBWXKyIIHE CUITBI JIBrokymue cuiibl (pakTophl) PackpbIBaTh cofiep:KaHue TEPMUHOB U
(akTopsI) aHTporioree3a. Hacnencrsennas MOHATHH: (haKTOPBI AaHTPOTIOTEHE3A,
AQHTPOIOreHEe3a M3MEHYMBOCTb U €CTECTBEHHBIN OTOOP.  [PYMIOBOE COTPYIHUYECTBO, PEUb,

OO011ecTBEHHBIN 00pa3 )KU3HHU, OpyIuiHas AESITEIbHOCTb, HOJTUMOP(HU3M.
M3rOTOBJICHUE OPYIUN TPYAQ, MBIIIJIEHHUE, [XapaKTepru30BaTh ABMKYIINE CUIIbI
peyb. (akTOpHI) aHTpOIIOreHEe3a:
/leMoHCTpaNuu: OuoNOrHUecKre 1 ColraIbHbIE,
Tabauywl u cxemwvr: «CpaBHEHUE CpaBHUBATH UX MEXIY COO0M
QHATOMUYECKUX YEPT CTPOCHHS YeJIOBEKa
1 4eJI0BEKOOOPa3HBIX 00€3bIHY,
«OCHOBHBIE M€CTa MAJICOHTOIOTUYECKUX
HaXO0/0K ITPEIKOB COBPEMEHHOTO
YEJIOBEKaY.
O0opyaoBanme: MyJIsDKU
«IIpoucxoxaeHne yeloBeKa
(MaJICOHTOJIOTUYECKUE HAXOJIKH)»

2.6 |OCHOBHBbIE CTAINH OCHOBHBIE CTAJIUU U BETBU 3BOJIOLUH PackpbiBaTh cofiepKaHHe TEPMUHOB U

DBOJIFOITNH YCJIOBCKA

YETIOBEKA: aBCTPAIONUTEKH, HeloBEK
yMebii, YenoBek mpsAMOXOASAIINM,
UenoBek HeanaepTaabCKuid, YenoBek
Pa3yMHBIA COBPEMEHHOTO THUIIA.

HaXOJIKI/I HCKOIIAEMbIX OCTAHKOB, BpEMA

MOHSATHN: aBCTPAJIONUTEK, YETOBEK
YMEJIBIN, YEJIOBEK MPSIMOXOIAIIUN,
HeaHiepTajel, KpOMaHbOHEILI,
HEOJIUTUYECKAS] PEBOJIOLMS, IEPBOOBITHOE

MCKYCCTBO.




CYIIIECTBOBAHMSI, 00JIACTh
pactpocTpaHeHusi, 00bEM TOJIOBHOTO
MO3ra, 00pa3 >KU3HU, OPYIUSL.
JIlemoHcTpanuu:

Tabnuub! 1 cxeMbl: «OCHOBHBIE MeCTa
MaJI€OHTOJIOTMYECKUX HAXO/I0K MPEIKOB
COBPEMEHHOTO YEJIOBEKAY,
«JlpeBHenmme moamn», «/Ipesnue moan»,
«IlepBble COBpEMEHHBIE JIIO/IH.
O0opynoBaHKE: MYJISIKU
«IIpoucxoxaenue yenoBeka» (OrOCTHI
ABCTPAJIONUTEKA, MTUTEKAHTPOIIA,
HeaHepTallblia, KPOMAaHbOHIIA); CIIETIKU
WM U300paXeHUsI KAMEHHBIX OPYIUi
MEepPBOOBITHOTO YETIOBEKA: KAMHU-
qormepsl, pyousa, ckpebdiia

XapakTepu30oBaTh U CPAaBHUBATH MEXTY
co0O0l OCHOBHBIE CTAJNH IBOJIOLIUU
YEIOBEKA: XPOHOJIOTMYECKHUI BO3PACT,
apeaJl pacpocTpaHeHus, 00bEM TOJIOBHOTO
MO3ra, 00pa3 )KU3HU U OpYAUs TpyAa

2.7

UenoBedyeckue pachl U
[IPUPOJIHBIE
aJanTaiy YeJoBeKa

UenoBeueckue packl. OCHOBHBIE OOJIBIIIHE
[pachbl: €BpOIIEOUIHAS

(eBpazuiickasi), HErpo-aBCTpaIOUIHAS
(3KBaTOpHUAIbHAS ), MOHTOJIOUTHAS
(a3uarcko-amepukaHckas). YepTsl
[IPUCIOCOOJIEHHOCTH IIPEICTaBUTENEH
YEJIOBEUYECKHUX PaC K YCIOBUSIM
CyliecTBOBaHMs. EMUHCTBO YeIOBEUECKUX
pac. Kputuka conuanbHOro 1apBUHU3MA U
pacusma. /lemoncmpayuu:

Tabauywl u cxemwl: «YenoBeyecknue pachbh»

PackpbiBaTh coqep:kaHue TEPMUHOB U
[MOHATUM: PaChl, pACOrE€HE3, COLUAII-
apBUHHU3M, PACU3M, METUCALIHSI.
XapakTepu30BaTh U CPABHUBATH
[PEICTABUTEIICH YETOBEUECKUX Pac,
[pacKpbIBaTh MPUUUHBI 1 MEXaHU3MBI
[pacoreHesa, NepPeYrcisiTh U TPUBOIUTH
MpUMEpPHI MPUCTIOCOOTICHHOCTH YEJIOBEKa K
YCIOBUSIM CPEJIbI, PUMEPHI
MPUCITOCOOUTEIHLHOTO 3HAYEHUST PACOBBIX
[PU3HAKOB.

Jloka3sIBaTh eMMHCTBO BHa Homo sapiens,

HAYIYHYI0 HCCOCTOSATCIIbBHOCTb PACOBBIX




TEOPUH, NI COLMAJIBLHOIO TapBUHU3MA U
pacuzma

Tema 3. Opranusmsl U OKpY:KaouIias cpeaa

3.1 [Okonorus xak Hayka |1 DKOJIOTHS KaK HayKa. 3alauuu pa3fenbl  [PacKpbIBaTh CoJiepKaHUE TEPMUHOB U
DKOJIOTHH. MMOHATUI: KOJIOTHS, TIOJIEBBIC
MeTo/ bl SKOJIOTMYECKUX UCCIICIOBAaHUN.  |[HAOIIOACHUS, SKCIEPUMEHTHI, MOHUTOPHUHT
DKOJIOTUYECKOE MUPOBO33PEHHE OKpY>KarOIEl Cpe/ibl, MOJIEIIUPOBAHME,
COBPEMEHHOTO YEJIOBEKA. PKOJIOTMYECKOE MUPOBO33PEHUE.
/[emoncmpayuu: [lopmpemuwi: A. [lepeuncnaTh 3a1a4u YKOJIOTHH, €€
['ymOonbar, K. @. Pynbe, O. ['exkerns. pa3zeiibl U CBA3U C IPYTrMMU HAyKaMH.
Tabauywl u cxemol: xapta «Ilpupognsie  [XapakTepru3oBaTh METOAbI IKOJIOTUYECKUX
30HBI 3EMJITN» VICCIICIOBAHNUI

3.2  (Cpensl oOUTaHUA U 1 Cpenibl 0OuTaHusi OpraHU3MOB: BOJIHAsA,  |PacKpbIBaTh coJiepKaHUE TEPMUHOB U

PKOJIOTMYECKHE
(hbakTopbI

Ha3eMHO-BO3IyIITHAS, TOYBEHHAS, BHYTPH-
OpraHu3MeHHasl.

JKOJIOTHYECKHE (DaKTOPBHI.
Kiaccudukanus 3K0JI0rH4ecKux
(bakTOpOB: AOMOTHYECKUE, OMOTUYECKHUE U
AQHTPOITOTCHHBIE.

JleiicTBrE SKOJOTUYECKUX (PAKTOPOB Ha
OpTraHU3MBI.

Vlemoncmpayuu:

Tabauywl u cxemor: «Cpeapl 0OUTAHMS
OpPTaHU3MOBY

MOHSTUN: Cpe/la 0OMTaHUs, SKOJIOTUYECKUE
(bakTOpbl, OMOJIOTMYECKUA ONITUMYM,
OTrPaHMYUBAIONINH (JIMMUATHPYFOIIIN)
dakrtop.

X apakTepu30oBaTh YCIOBUS CpeJl OOUTaAHUS
OpraHU3MOB; KJIacCU(PUIIUPOBATH U
XapaKTeprU30BaTh KOJIOTMYECKUE
(dbakTophl: abMOTHYECKUE, OMOTUYECKHE U
AHTPOIIOTCHHBIE.

OnuchIBaTh JEHCTBUE SKOJIOTHUYECKUX
(bakTOpOB Ha OPTaHU3MBI.
XapakTepu30oBaTh 0OCOOCHHOCTU CTPOCHUS
U KU3HEACATEIbHOCTH PACTEHUN U

PKUBOTHBIX Pa3HbIX Cpesl OOUTaHMUSI




3.3

AOMOTHYECKHUE
(hakTopbI

AGuotrnyeckue (pakToOphl: CBET,
TeMIepaTypa, BIaKHOCTb.
doTonepuoausm. [IpucrnocobdieHus
OpraHU3MOB K JIEUCTBUIO aOMOTUYECKHUX
(dakTopoB. buosornueckue puTMBI.
/lemoHcTpanuu:

Tabauyvt u cxemwvr: «DOTOTEPUOUIMY.
JlaGopaTopHbIe U MPAKTHYECKHE PaOOTHI:
JlaGopaTopHas pabota Ne 3.
«Mopdoiiornueckre 0CoOOEHHOCTH
[PACTEHUI U3 PA3HBIXMECT OOUTAHUS.
JlaGopatopnas padota Ne 4. «BnusHue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCa»

PackppiBaTh cofiep:KaHue TEPMUHOB U
MOHSATUN: abroTUYecKue (PaKTopkl,
doroneproan3M, OMOTOTUYECKUE PUTMBI.
AHaTM3UpOBaTh JICUCTBHE CBETA,
TEMIIEPATyPhI, BIAKHOCTH Ha OPTaHU3MBI U
MPUBOUTH MPUMEPHI PUCTIOCOOTICHHOCTH
OpTaHU3MOB.

[IpoBoUTH OMOIOTHUECKHE HAOIOICHUS U
0(OPMIISATH PE3YJIBTATHI TIPOBEICHHBIX
HAO0JII0ICHUI

3.4

buotnueckue GpakTopbl

buotnueckue gakropbl. Busl
OMOTHYCCKUX B3aUMOJICHCTBHIA:
KOHKYPEHITUS, XUIITHUIECTBO, CHMONO03

1 ero gopmel. [lapasutusm, koonepanus,
MYTYaJIM3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMEHCAIN3M, HEUTPATIU3M.

3HaueHHEe OMOTHYECKUX B3aUMOJICHCTBHI
1J1s1 CYLIECTBOBAHUS OPTaHU3MOB B
PUPOAHBIX COOOIIECTBAX.
JleMoHCTpauuu:

Taomune! 1 cxeMsbl: «llumiesslie e

PackpbiBaTh coqep:kaHue TEPMUHOB U
MOHATUI: OMOTUYECKHE (PAKTOPHI,
XUITHUYECTBO, MAPa3UTU3M, KOHKYPEHLIHUS,
MyTYyaJau3M, CHMOH03, KOMMEHCAIIU3M,
HaXJICOHUYECTBO, KBAPTUPAHCTBO,
AMEHCAJIN3M, HEUTPAJIU3M.
XapakTepu3oBaTh OMOTHYECKUE (PAKTOPBI
Y BUJIbI B3AaUMOOTHOIIICHUN MEXTY
OpraHu3MaMu; TPUBOAUTEH TPUMEPHI
B3aMMHOM MPUCIIOCOOJICHHOCTH
OpraHU3MOB.

CpaBHMBATh MEX1y COOON BUIbI
buoTtnueckux B3anMoICHCTBUN

OpPTraHU3MOB




3.5

JKOJIOTHYECKHUE
XapaKTePUCTUKU BUAA
U TIOTYJISIITUN

DKOJIOTUYECKUE XAPAKTEPUCTUKHI
nonyJiauu. OCHOBHBIE ITOKAa3aTeNn
MOMYJIALUU: YUCIEHHOCTD, IIJIOTHOCTb,
[POKIAEMOCTh, CMEPTHOCTD, TPUPOCT,
MuUTrpanus. [[MHaMuka 4uciIeHHOCTH
MONYJISAILUN U €€ PETYJIISALIUS.
J/leMmoHcTpanuu:

Tabauywvl u cxemwr: «llomynssuuny,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
MOMYJIAIUA UHPY30pUU-TYPETHKIY.
JIabopaTopHbIe U MPaKTHYECKHE
paboThl: [IpakTndeckas padora Ne 2,
«I[loxcuer

MJIOTHOCTH MOMYJISIIIANA pa3HbIX BUJIOB

[PaCTEHUIN

PackpbIBaTh COAEpKaHUE TEPMUHOB

1 TIOHSATUI: TOMYJIALNS, YUCIEHHOCTb,
[UIOTHOCTh, PO’KJIAEMOCTb, CMEPTHOCTb,
[IPUPOCT, MUTPALMS, TUHAMUKA
YMCJIEHHOCTHU MOITYJISLIHH.

XapaKTepI/ISOBaTB OCHOBHBIC I10Ka3aTCJIn 1

AKOJIOTUYECKYIO CTPYKTYPY MOMYJISIINHY;
ONUCHIBATh MEXAHU3MBI PETYJIAILINU
YUCIIEHHOCTH MOMYJISIIIUN

Tema 4. Coo0111eCTBA U DKOJIOTHYECKHE CHCTEMbI




4.1  |CooOiectBa Co00111eCTBO OPTaHU3MOB — OMOIICHO3. PackpbIBaTh cojiepxaHue TEPMUHOB U
OpraHU3MOB CTpyKTypbl OMOLIEHO3a: BU10Bas, MOHSATHI:0MOLIEHO3, IKOCUCTEMA,
pPOCTpaHCTBEHHAas1, Tpouueckas OHOTeO1IeHO3, BUJIbI-TOMUHAHTHI,
(nmuieBasi). Buabl-10MUHAHTEI. PKOJIOTUYECKAas HUIIIA.
CBsizu B OUOIIEHO3E. XapakTepu3oBaTh OMOIEHO3
/[emoncmpayuu: (coO0I1IECTBO), €TI0 BUOBYIO,
Tabauysl u cxemsi: «Ilumessie nenm, POCTPAHCTBEHHYIO U TPOUUYECKYIO
«bBHOTIEHO03: COCTAB U CTPYKTypay. CTPYKTYpBHI.
ObopyodosaHue: MOETH-aNTITUKAITAS OOBSACHATH POJIb KOMIIOHEHTOB OMOIIEHO3a
« TunmaHbIe OMOIIEHO3BI»; TepOapHii B ITOJIJICP’KAHUU €TO CTPYKTYPHI U
«PacTuTenpHbIe COOOMIECTBA»; KOJUICKITUS (CYIIECTBOBAHUS
«bHo1eH03» Ha OIPEICIICHHON TEPPUTOPUHU.
OO0BACHATH OMOTOTUYECKUN CMBICIT
SIPYCHOCTH MJTUCTOBOM MO3AMKH.
CpaBHHMBATh KOMIIOHEHTHI OMOIIEHO30B, UX
BUJIOBYIO, POCTPAHCTBEHHYIO
U TPOPUUECKYIOCTPYKTYPBI, CBSI3U
MEXIY OpraHu3MaMU
4.2 [DKOCHCTEMBI DKOJIOTHUECKHE CUCTEMBI (IKOCHCTEMBI).  [PacKkphIBaTh coepkaHuEe TEPMHUHOB
1 3aKOHOMEPHOCTH UX [TonsTre 00 PKOCHCTEME U OMOTEOIIEHO3€. [ MOHITHI: DKOCUCTEMA, OMOreOICHO3,
CYIIIECTBOBAHUS DyHKIMOHATHHBIE KOMITOHCHTHI MPOTYIICHTHI, KOHCYMEHTHI, PETyIICHTHI,

PKOCUCTEMBI: MPOAYLIEHThI, KOHCYMEHTHI,
[PEAYLEHTHI.

KpyroBopoT BeIIeCTB U MOTOK SHEPTUU B
PKOCUCTEME.

Tpoduueckue (nuieBbie) ypoBHU
pKocHCTeMBI. [IHIleBbIE 1IENU U CETH.
(OCHOBHBIE NMOKA3aTENH 3KOCUCTEMBI:

TpodUUeCKUEe YPOBHHU, MUIIEBas 1IETh U
CETh, SKOJIOTMYECKUE MUPAMUJIBI,
Ouomacca, MpoAYyKIIUsl, CYKIIECCHSI.
XapaKTepHu30BaTh CBOMCTBA IKOCUCTEMBI
(ee cTOCOOHOCTH K AJTUTEIILHOMY
CaMOIIOAEPKAHUI0, OTHOCUTEIBHO

3aMKHYTBIM KPYTOBOPOT BENIECTB,




Oromacca, mpoayKIIHs. DKOJIOTHUECKHE
NUpamMUIbl: IPOTYKIIUH, YUCICHHOCTH,
O6romaccel. CBOMCTBA SKOCUCTEM:
YCTOWYUBOCTD, CAMOPETYJISALINS,
passutue. Cykueccus. /Jemoncmpayuu:
[lopmpemur: A. Ix. Tencnu,

B. H. Cykaues.

Tabauywl u cxemwl: «lIpupoaHsie
coob1ecTBay, «Llenu mutanus,
«IKOJIOTUYECKAs] TUPaMUIa)

HEOOXOIMMOCTh TOTOKA YHEPTHH).
CpaBHMBATh MACTOUIIIHbIE U I€TPUTHBIE
MUILEBbIC [IEH, TPOPUUECKUE YPOBHH
HKOCHCTEMBI.

PazniuaTh nupamMuasl IPOLYKIUH,
MUPaMUIbl YUCICHHOCTU U ITUPAMHU/IBI
OHOMacCHhI.

CoCTaBIsITh IETTU U CETH MTUTAHHUS.
[lepeunciaTs CBOMCTBA IKOCUCTEM:
YCTOWYUBOCTh, CAMOPETYIISALINS, PA3BUTHE
(cykueccusi).

OnuchIBaTh MEXaHHU3M TTOICPIKAHHSI
[PaBHOBECHSI B 9KOCHUCTEMaX.
XapaKTepu30BaTh CyKIIECCUH, BBISBIISTH
NPUYHUHBI U 00IIME 3aKOHOMEPHOCTH

4.3

[IpupoHbIe
PKOCHCTEMBI

[TprupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
PEK U 03ep. DKOCUCTEMA XBOMHOTO WJIU
[ITPOKOJUCTBEHHOTO Jieca.
/[emoncmpayuu:

Tabnuywl u cxemvl: «IKOCHCTEMA
[ITUPOKOJIMCTBEHHOTO JIeCay,
«DKOCHCTEMAa XBOMHOTO JIeCay,
«burorenos3 BogoeMay.

Obopyodosanue: repdapun U KOJUTCKITUN
[PACTEHHI U JKUBOTHBIX,
MpUHAJICKAIINX K Pa3HBIM

OKOJIOTUYCCKUM I'pyHITaM OJHOI'O BHUJId

PackpbiBaTh coaep:kaHue TEPMUHOB U
MOHSTUI: BOJAHBIE 3KOCUCTEMBI,
OHOTeO1IeHO3bI, (PUTOTUTAHKTOH,
30OIUTAHKTOH, OeHTOC, Tymyc. [IpuBoaUTH
pUMEPBI TPUPOIHBIX IKOCUCTEM CBOECH
MECTHOCTH.

CpaBHUBaTh HA3€MHBIE U BOJHBIC
PKOCHUCTEMBI; OpTraHU3Mbl, 00pa3yroIIne
paszHbie TpohUueCKrue YPOBHU




4.4  |AHTpOIIOTEHHBIC AHTPOIIOTE€HHBIE SKOCUCTEMBI. PackpbIBaTh coJiepKaHUE TEPMUHOB
PKOCHCTEMBI ATpPO3KOCHUCTEMBI. U TIOHSITHI: aHTPONOTe€HHAs SKOCUCTEMA,
YpboskocucreMbl. buonornueckoe u arpo’KOCUCTEMA, YPOOIKOCHUCTEMA,
X035IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM |[OMOpa3HOOOpas3ue.
U ypOOIKOCHUCTEM. XapakTepu3oBaTh arpo3KOCUCTEMBI U
buopa3noobpasue kak hakTop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYMBOCTHU IKOcUcTeM. CoOXpaHEeHHE  [CYIIECTBOBAHUSI.
OHOJIOTHYECKOTro pa3HOOOpasus [IpuBOANTE PUMEPHI AHTPOTIOTEHHBIX
Ha 3emuie. PKOCHCTEM CBOEH MECTHOCTH, OITUCHIBATH
JleMoHCTpanuu: WX BUJOBOM COCTaB U CTPYKTYPY.
Tabnuibl U cXeMBI: «ATpOLICHO3Y. CpaBHUBATh COCTaB U CTPYKTYPY
OO6opynoBanue: KOJIEKINs «Bpequteny  [MPUPOTHBIX SKOCUCTEM
BAKHEUIIINX CEIBCKOXO35MCTBEHHBIX 1 arpO3KOCHUCTEM, arpO3KOCUCTEM
KYJIbTYp» 1 ypOO3IKOCHCTEM
4.5 |buocdepa — Yuenue B. 1. BepHajckoro o 6uocdepe. |PackprpiBaTh cojiep)KaHHEe TEPMHUHOB
ri100anpHas ['paHuIibl, cOCTaB U CTPYKTypa Orocdephl. U MOHATUI: OMocdepa, KUBOE BEIIECTBO,

DKOCHUCTEMA 3eMITU

PKrBoe BemecTBo u €ero

bynkiuu. OcobeHHocTr 6rnocdepnl Kak
r100abHOM SKOCUCTEMBI. JIMHAMHYECKOe
[paBHOBecHe 1 oOpaTHas CBA3b B Ouocdepe.
/[emoncmpayuu:

[ lopmpemui: B. U. Bepnanckuii. Tabauybl
u cxemol: «OO01Iast CTPYKTYypa 6uochepoi»,
«Pacnpoctpanenue xu3Hu B Ouocdepey,
«O30HOBBII 3KpaH OnocheprD»

NTMHAMHYECKOE paBHOBECHE.
OuenuBath BkJIaa B. Y. BepHajnckoron
co3JlaHKue yueHus o buocdepe.
XapakTepu3oBaTh cOCTaB OMOCPeEpHI,
(yHKLIHHY 5KMBOTO BelecTBa Ouocepsl u
OTpeneNsaTh (Ha KapTe) 00JacTh ero
HaNOOJIBIIIEr0 PACIIPOCTPAHECHUS.
[IpuBOANTE PUMEPHI TPOSBICHUS
(yHKUMN )KMBOTO BelIeCTBa Onocdepsl,
OMOTCOXMMHUECKOH IeATEeIbHOCTH
YesoBeKa.

[lepeuncisTh 0cOOEHHOCTH OHOChEpHI
KaK ri100a1bHOM SKOCUCTEMBI 3eMITH




4.6 [3aKOHOMEPHOCTH KpyroBopoThI BEIIECTB PackpbIBaTh cofepKaHle TEPMUHOB U
CYIIIECTBOBAHMSI 1 OMOTEOXUMUYECKUE KBl DIEMEHTOB  [TOHSTHIA: IIEJTIOCTHOCTh Orochepsl,
orochepsl (yriepoja, a3ora). KPYTOBOPOT BEIIIECTB,

3oHanbHOCTH Ouochepbl. OCHOBHbBIE OMOTCOXMMHYECKHE ITUKIIBI AJIEMEHTOB,

OUOMBI CYIIIH. BOHAIBHOCTH OMOChEephl, OMOMBI.

JleMOHCTpAIINH: OnuceIBaTh KPyroBOPOT BEIIECTB,

Tabnuyst u cxemor: «KKpyroBopoT yriepoaadnoreoXuMuIecKue IUKIbl a30Ta U

B 6nocepe», «Kpyrosopot azora B yriaeponaa B 6nocdepe.

[IPUPOLICH OOBACHATH NPUYNHY 30HATIBHOCTH
ouocdepsl. [lepeuncisats u
XapaKTepU30BaTh OCHOBHBIE OMOMBI CYIIIH
3emin

4.7  |YenoBedecTBO UenosedecTBO B Onochepe 3emiu. PackpbIBaTh cojiepkaHue TEPMUHOB

B Orochepe 3emiu

AHTpOIIOTC€HHBIC U3MEHEHUS B Onocdepe.
['1106aJ1IbHBIEIKOTIOTHYECKHE TIPOOIIEMBI.
/[emoncmpayuu:

Tabauywl u cxemol: «llprumepHbIe
AHTPOTIOT€HHBIEC BO3CICTBHS Ha
[IPUPOAY», «BaxKHEHIINE NCTOUHUKH
3arpsi3HEHUsS BO3/lyXa U TPYHTOBBIX BOJIY,
«ITouBa — BaxkHeMIIIass COCTABIISIONIAS
orocdepb», «PakTOphI Aerpajaluu
nouB», «[lapHukoBbIf A PexTy,
«DakTOphl paIMOAKTUBHOTO 3arpsi3HEHUS
ouochepni»; Kpacnas kuura PO,
M300paXKEHUs OXPaHsIEMbIX BUJIOB
[PACTEHHUM U )KUBOTHBIX

U TIOHSITHI: aHTPONOTEHHbBIE U3MEHEHHSI,
PKOJIOTMYECKUN KPU3HUC, II100aIbHbIE
POOJIEMBI.

XapaktepuzoBath OuochepHyo poJib
YesioBeKa.

[IpuBOANTH TPUMEPHI AHTPOTIOTEHHBIX
M3MEHEeHUM B Onocdepe.

OrnieHNBaTh MOCIEICTBUS 3arPsI3HEHUS
BO3/1YLIHOM, BOJTHOM CPEJIbl, U3MEHEHHUS
KJIUMaTa, COKpalieHus: 0nopazHooOpasusi.
DopmynupoBaTh COOCTBEHHYIO MTO3UIUIO
M0 OTHOIICHHIO K TTI00ATBHBIM H
[PETHOHAIBHBIM 9KOJOTHYECKIM
npobiemMam, apryMEeHTUPOBATh CBOIO TOUKY
3peHusl.

HaspiBaTh NpUYMHBI TOSBJICHUS




PUPOAOOXPAHHOM ITHKHU, PACKPHIBATH
3HaYEHUE Mporpecca i Npeo10JIeHUs
HKOJIOTMYECKOT0

KpU3HCa
4.8  |CocymiecTBOBaHME 1 Cocy1ecTBoOBaHUE IPUPOJBI U PackpbIBaTh COAEpKaHNE TEPMUHOB U
IPUPOJIBI yesioBeuecTBa. CoXpaHeHHe MOHATUI: PallMOHAIIBHOE
1 4E€JI0BEUECTBA Oropa3zHo0Opa3us Kak OCHOBA [IPUPOAOIIOIB30BAHNE, YCTONYUBOE
YCTOHYMBOCTU OHOCOEPBI. Pa3BUTHE, KOIBOJIIOLIHS.
OCHOBa PalMOHAIIBHOTO YIPABIICHHUS XapakTepu30BaTh palliOHAIBHOE
PUPOAHBIMUA PECYPCAMH U UX MCII0JIb30BAaHUE IPUPOJHBIX PECYPCOB;
MCII0JIb30BAHUE. OCHOBHBIE ITOJIOKEHUS] KOHUEIIIUN
JlocTrxeHns OMOJIOTHH U OXpaHa YCTOMYMBOTO Pa3BUTHS
MPUPOJIBI.
/[emoncmpayuu:
Tabauywl u cxemwvl: «brocdepa u yenoBeK»
Toro 4acoB mo Teme 9
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOI' PAMME







NEPEYEHb (KOJUPUKATOP) PACIIPEJEJTEHHBIX IO KJIACCAM
MPOBEPSIEMbIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOW OFPA3OBATEJIBHON TPOTPAMMBI CPEJTHEI'O
OBILIEI'O OBPA30OBAHMUS U DJIEMEHTOB COJIEP)KAHUS MO

bnOJIOI' NN

B denepanbHbIX U pernOHANBHBIX MPOLEAYpaX OLIEHKH KayecTBa 00pa30BaHUs
UCIIOJIb3YEeTCs MepeyueHb (KOAU(PUKATOP) pacipeieNIeHHbIX M0 KjaccaM MPOBEPsEeMbIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbl
CpellHero o01Iero o0pa3oBaHus U AJIEMEHTOB COJEPKAHUS 10 OMOJIOTUH.

10 KJIACC
IIpoBepsieMble TpeOOBaHUS K pPe3y/JIbTaTaAM OCBOCHHUSI OCHOBHOI
00pa3oBaTeJIbHOM NPOrPaMMbI

Kog [IpoBepsieMble IPEIMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO o0pa30BaTeNbHON IPOrpaMMBbI CPEHETO 001IEr0 00pa30BaHUs

pesyJibTaTta
1 ChopmupoBaHHOCTh 3HaHUM O MeCTe€ U poJu OHOJIOTUH B

CUCTCMC HAYYHOI'O 3HaHHUA CCTCCTBCHHBIX HAYK, B (1)0pMI/Ip0BaHI/II/I
COBpGMGHHOI?I GCTGCTBGHHO-HaquOﬁ KapTHHBI MHpPAd U HAYYHOI'O
MHUPOBO33PCHUA, O BKIIAAC pOCCHﬁCKHX )51 BaPY6e)KHI>IX YYCHBIX -
OHOJIOroB B Pa3BUTHUC 6I/IOJ'IOFI/IH; (I)YHKHHOHaHBHOﬁ I'PaMOTHOCTH
YCJIOBCKA I PCIICHUA ) KU3HCHHBIX 3a1a4

2 YmMeHnue PacKpbIBaTh CoZiepKaHUE OMOJIOTHICCKHUX
TEPMUHOB W TIOHSATHH: >XKU3Hb, KJICTKA, OPTaHHW3M; METa0O0JIN3M
(oOMeH BelecTB M  MPEBPALLEHUE HHEPruM), TOMEOCTa3
(camoperynsnus), ypOBHEBas OpraHU3aIUs JKUBBIX CHCTEM,
CaMOBOCTIPOM3BEICHUE  (PEMPOMYKIHs),  HACICACTBEHHOCTD,
W3MEHYHBOCTD, POCT U Pa3BHUTHE

3 YMeHue wuznaratb ~ OMOJIOTMUYECKHE  Teopud  (KJIETOYHas,
XpOMOCOMHasi, MyTaloHHas), 3akonbl (I'. Mennens, T.
Moprana, H.. BaBunoBa) u ydenus (0 LEHTpax MHOrooOpasus
U TPOUCXOXKIEHUs KyJIbTypHbIX pactenuidi H.M. Basuiona),
ONpeaeNsATh TPAHULIBI KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM

4 YMeHue BIaJeTh METOJAAaMU HAYYHOTO IO3HAHHS B OHOJIOTHH
(HaOFOICHNE U OTTMCAHHUE KUBBIX CUCTEM, IPOIECCOB M SIBJICHUI;
OpraHmM3anys ¥ MPOBEJCHHUE OHOJOTHYECCKOTO HSKCIICPUMEHTA,
BBIIBUKCHUE TUIOTE3bl; BBISBICHUE 3aBUCUMOCTH  MEXIY
UCCIEAYEMbIMU  BETUYMHAMH,  OOBSCHEHHWE  TMOJYYCHHBIX
pEe3yJIbTATOB, WCIMOJIb30BAHHBIX HAYYHBIX ITOHATUW, TEOPUU U
3aKOHOB; YMEHHME JI€JaTh BBIBOJBI HA OCHOBAaHHUM IOJYYECHHBIX




pE3yIbTATOB)

YMeHue BBIIENATh CYHIECTBEHHBIE NMPU3HAKH BHUPYCOB, KIIETOK
MPOKAPUOT U DYKAPHUOT, OJHOKIETOUYHBIX W MHOTOKJIETOYHBIX
OpPTaHU3MOB; 0COOEHHOCTH IpPOIIECCOB oOMeHa
BEIIECTB M TPEBpalllcHUs] APHEPTUU B KiIETKe, (oTocuHTE3a,
IUTACTUYECKOTO M JHEPreTUYecKoro OOMeHa, XEeMOCHHTE3a,
MHTO3a, Meiio3a, OILJIOZOTBOPEHHUS, pPa3MHOXKEHUS,
WHJVBUyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3)

YMeHue TpUMEHSTh TMOJYyYEHHbIE 3HAHUS i1 OOBSICHEHUS
OMOJIOTUYECKUX TPOLECCOB MW SIBJICHUHM, [JIs TMPUHATHA
MPAKTUYECKUX PEIICHUA B TMOBCEJHEBHOM KU3HM B LEIX
oOecrieueHHUsT 0OE30MAaCHOCTH CBOETO 370POBbsI U 37I0POBBS
OKPYXKAIOIIUX JIFOACH, COOIIOACHHS] HOPM TPAMOTHOTO TIOBEICHHUS
B OKpY’Karollel MPUPOIHON cpelie; MOHUMaHUE HEOOXOIUMOCTH
UCIIOJIb30BAHUSl  JIOCTWXKEHUM  COBPEMEHHOW  OHOJIOTMH |
OMOTEXHOJIOTHI JIJIS1 pALIMOHAIILHOTO MPUPOIONOIB30BaHNUS

VYMeHue pemarb J3JICMCHTAPHBLIC TCHCTHUYCCKUC 3aJadd Ha

MOHO- W JIUTHOpHUIHOE  CKpCIIMBaHHUE, CIICTIIEHHOE
HACJIeIOBaHUE; COCTABIIATh CXEMBI

MOHOTHOPHUIHOTO

CKpEIIMBAHHMSI TUTST MIpeICKa3aHUs

HaCJICAOBAHUA IIPU3HAKOB Y OPTraHN3MOB

VYMeHue BBINOJNHATh J1a0OpAaTOPHBIE M MPAKTHUYECKHUE pPAOOTHI,
coOro1aTh MpaBuia Mpu padbore ¢ y4eOHbIM U JIaOOPaTOPHBIM
o0opyI0BaHUEM

YMeHue  KPUTHYECKH  OLEHHMBaTh M  HMHTEPIPETHUPOBATH
uH(bOpMAII0O OUOJIOTMYECKOTO COJIEpPKAHUS, BKIIOYAIOIIYIO
MICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOUYHHKOB (CMU,

HAyYHO-TIOMYJISIPHBIC MaTepPUAJIbI); STUYECKHE ACIIEKTHI
COBPEMEHHBIX HCCIIENOBAHUM B  OWOJOTHH, MEIMIMHE,
OMOTEXHOJIOTUHA

10

YMeHue cozgaBaTh COOCTBEHHBbIE IHMCBMEHHBIE U YCTHBIE
cooOuieHusi, o00o00uiass OUONOTMYECKYI0 HH(OpMaLUI0 U3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BAaTh MOHSITUHHBIN
amnmapaT OUOJIOTHH

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon

[IpoBepsieMblil 3JIEMEHT CONECP>KaHUS

buosnorus kak Hayka




1.1

buonorust — Hayka o >xuBoi npupojae. Ponp Ouonoruu B
(opMHUPOBAHNN COBPEMEHHOM Hay4YHOH KapTUHbI Mupa. Cuctema
OMOJIOTMYECKUX HAYK

1.2

Mertoabl M03HaHMA KHUBOW MPUPOABI (HAOIIOAEHUE, SKCIIEPUMEHT,
ONKCaHuE, W3MEpeHue, Kiaccudukamus, MOJAEITUPOBAHUE,
cTaTucTudeckas 00padoTKa TaHHBIX )

JKuBbIle CUCTEMBI U UX opraHnusanus

2.1

XKusble cucrembl (OMOCHCTEMBI) Kak MPEAMET H3yUCHHS
ounomnoruu. CBOMCTBA OMOCKUCTEM U UX Pa3HOOOpa3ue

2.2

VYpOoBHU OpraHu3ani OUOCUCTEM: MOJIEKYJISIPHO-TEHETUYECKHIA,
KJIETOYHBIM, OpraHU3MEHHBIH, TOMYJISILIMOHHO-BUI0BOH,
IKOCHUCTEMHBIHN, OMOChepHBIit

XHUMHYECKHUI COCTaB U CTPOCHHUC KJICTKH

3.1

XUMHUYECKHUHI  COCTaB  KJIETKH.  XHWMHYECKHE  DJICMCHTBHI:
MAaKpO3JIEMEHTBI, MHUKPOJ3JEMEHTBHI. Bona wu MuHepanbHBIE
BeniecTBa. DOYHKIHUM BOJBI U MHUHEPAJIBbHBIX BEIIECTB B KIIETKE.
[TognepxaHue 0OCMOTHYECKOTO OanaHca

3.2

benku. CoctaB u cTtpoeHue 0€IKOB. AMUHOKHUCIOTH — MOHOMEPHI
OoenkoB.  HeszameHuMble W 3aMEHHMBIE  AMHUHOKHCIIOTHI.
AMMHOKHUCIIOTHBIM ~ COCTaB. YPOBHU CTPYKTYpbl  OEIKOBOM
MOJIEKYJIbI (TI€pBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS
CTpyKTypa). XHMHYECKHE CBOHcTBa OenkoB. buonornueckue
GbyHKIIUU OEKOB.

depmeHTHl —  OuoJiormdeckue  Karanuzatopbl.  CTpoeHue
dbepMeHTa: aKTHBHBIM IIEHTp, CyOcTpaTHas CHenu(UIHOCTb.
KodepmeHnTsr. BurtamuHsL. OTnnuus dbepmeHToB oT
HEOPraHUYECKUX KaTallu3aTOPOB

3.3

VYrieBonbl: MOHOCaxapubl (TIIIOK03a, pubo3a U J1e30Kcupr003a),
aucaxapuipl (caxapo3a, JIaKTO3a) M Moaucaxapuabl (Kpaxmad,
TJIMKOTeH, [eJUTioN03a). bruonorunueckne GyHKIINN YTIIEBOOB.
B)070007911 3% TPUTIIUTICPHIBI, CTEPOU/IBI, dbochommmuab.
['unpodunsHo-  ruApodoOHBIE  cBOMcTBAa.  buonorumyeckue
dbynkuun nunuaoB. CpaBHEHUE YTIEBOOB, OCTKOB U JIUTTUIOB KaK
HUCTOYHHUKOB YHEPTUU

3.4

Hyxnennossie kucnotsl: JJHK n PHK. Hykieornner — moHOMEDBI
HyKJIeuHOBBIX KucnoT. Ctpoenue u pynkiuu JHK. Ctpoenue u
bynaknuu PHK. AT®: ctpoenue u byHKIUN

3.5

[uronorus — Hayka o kietke. Knerounas reopust. Meto bt
M3YUYCHHUS KIIETOK

3.6

Knerka kak OCeJI0CTHAasA KHUBasA CUCTEMA. O6HII/IG IIPU3HAKN KJICTOK!




3aMKHyTasi HapyXHas wMemOpana, wmomekyasl JIHK — kax
TEHETUYECKUH armapar, CucTeMa CUHTe3a Oenka

3.7

Tumbl  KIETOK:  JyKapHOTHYECKass W IPOKAPUOTHUYECKAS.
OcoOEHHOCTH CTPOEHUS MPOKAPHOTHYECKON KieTku. Kierounas
cTeHka Oaktepuid. CTpoeHHE YYKapUOTHUYECKOM KiIeTKU. OCHOBHBIE
OTJINYUS PACTUTEIIBHOM, )KUBOTHOU U TPUOHOM KIIETKH

3.8

IIoBEpXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHAas CTEHKA,
TIIMKOKaNuKe, ux (ynkuuu. [lna3matudeckass meMmOpana, ee
coiictBa W (QyHkumu. lluromnmasmMa w© ee  OpraHOUIbI.
OpHOoMeMOpaHHbIE OPTraHOU/IbI KIETKU: 3HIO0IIa3MaTUUYECKasl CETh
(OIIC), anmapar Tonbmxku, nu3ocoMbl. IlomyaBTOHOMHBIE
OpraHOMJbI KJIETKHA: MHUTOXOHJIpHUH, Iuiactuiel. IIpomcxoxxnenue
MUTOXOHApUA W Tmactud. Bunel mnactua. HememOpannbie
OpPraHou/bl KJETKU: PUOOCOMBI, KJIETOYHBIH LEHTpP, PECHUYKHU,
KIyTUKH. OyHKIIMM OPraHOUI0B KIETKU. BKIIFOUeHHUs

3.9

ﬂ,[[pO - peFYHHTOPHBIﬁ LHCHTP KICTKH. CTpOeHI/Ie sapa: aacpHasd
06OJIO‘-IKa, KapuoIiuia3dmMa, XpoOMAaTHUH, AAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIHICCTB B KIICTKC

}KI/IBHGI[GHTGJIBHOCTI) KJIICTKH

4.1

OOMeH BemiecTB, WK MeTa0bo0Jru3M. ACCUMIIISIIUS (TUTaCTUYECKUM
OOMEH) M TUCCUMWIALNS (SHEPTeTUUECKUI 0OMEH) — IB€ CTOPOHBI
€IMHOTOo mpouecca Merabonu3ma. Tumbl oOMEHa  BEILIECTB!
aBTOTpo(HBIH U rerepoTpodHbiii. Poias ¢gepmeHTOB B 00MEHe
BEII[ECTB U MPEBPAIICHUH SHEPTUH B KIIETKE

4.2

®otocunte3. CBeroBas u TeMHOBas ¢a3bl porocunTesa. Peakiuu
dboTocuHTE3A. OddexktuBHOoCTh  (HOTOCUHTE3A. 3HayeHue
dboTocuHTE3a IS KM3HU Ha 3emiie. BrusiHue yclioBUid cpebl Ha
dboTOCHHTE3 W CIOCOOBI TOBBIIMICHUS €r0 MPOJYKTUBHOCTU Y
KyJIbTYPHBIX PACTECHUH.

XemocuHTe3.  XEMOCHUHTE3UpYIOIIMe  OakTepuu.  3HAYCHUE
XEMOCHHTE3a JIJIsl ’KU3HU Ha 3emiie

4.3

DOHepreTuueckuii oOMEH B KJETKe. PaciiernieHue BeIecTs,
BBIJICJICHUE U AaKKYMYJUPOBAHME DHEPrUM B KIETKE. OTaIbl
DHEPreTHYecKoro obMeHa. [ mkonm3. bposkeHne M ero BHIBL
Kucnopongnoe OKHCJICHHUE, 15 R) 0 KJIETOYHOE JIbIXaHUE.
D} hHeKTUBHOCTH YPHEPreTUUESCKOTO 0OMEHa

4.4

Peakiuu matpuuHoro cuHTe3a. ['eHeTnueckas wuHpOpManus u
JIHK. Peanuzauusa reHeTHdyeckoil HWHPOpMALMK B  KIETKE.
['eHeTHYECKUI KO M €rO0 CBOMCTBA. |paHCKpUNLUS — MAaTPUYHBIN
cunte3 PHK. Tpauncnsnus — 6uocunres  Genka.  Koaumpoanue




aMuUHOKHCIOT. Ponb  pubocom B OmocunTese Oenka

4.5

Heknerounsie (opmbl KU3HM — BHPYCHL. MCTOpHST OTKpBITHS
BupycoB (.M. HBanoBckuii). OcoOEHHOCTH CTPOEHUS U
KU3HECITSIbHOCTH BUPYCOB. bakTeprnodaru. bonesnu pactenwuid,
KUBOTHBIX W YEJOBEKa, BBI3BIBACMBbIC BHUpycaMH. Bupyc
ummyHoneduita uenoBeka (BUY) — Bo3Oynurens CIIN/a.
[TpodmmakTika pacnpocTpaHEHUSI BUPYCHBIX 3a00JI€BaHUI

PaszmHoxeHue u HWHANBUAYAJIIBHOC PA3BUTHC OPIraHNU3MOB

5.1

KieTouHblil LUK, WK KU3HEHHBIA IUKN KiIeTku. MHTepdaza u
muto3. [Ipormeccel, mpotekatomue B uHTepdase. Perumxkarus —
peakuusa MarpuyHoro cuHTe3a JIHK. Ctpoenne xpomocowm.
XPpOMOCOMHBIN Ha0Op — KapHOTHUIIL. J[MTIIOWIHBIN U TaruIONIHBINA
XpPOMOCOMHBIE HaOOpbl. XpomaTuabl. lluToNOrMYecKre OCHOBBI
Pa3MHOKEHUS U UHAMBUAYAIBHOIO Pa3BUTHS OPTaHU3MOB.
Henenune xnetkn — wuto3. Cragum wwuto3a. IIpoueccsl,
MPOUCXOAIINE HAa Pa3HbIX CTaguAX MHTO3a. buoorndeckuii
CMBICJI MUTO32

5.2

q)OpMBI Pa3MHOKCHHA OPIraHU3MOB: Oecroyioe U IOJIOBOE. BI/IIII)I
Oecmoyoro Pa3MHOXKCHUA: ACJICHHUC HAABOC, IIOYKOBAHHNC OOHO- U
MHOTI'OKJICTOYHBIX, cnopoo6pa3OBaHHe, BETCTAaTUBHOC
Pa3MHOKCHHC. HCKYCCTBCHHOG KJIOHHUPOBAHUC OPIraHU3MOB, €TI0
3HA4YCHHUC AJIA CCIICKIINN
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[TonoBoe pa3MHOXKEHUE, €ro OTJIMYUS OT OECIOJIOTO.

Meito3. Ctanuu meio3a. [Iporeccel, npoucxoasiiue Ha CTagusx
Menosa. IloBemenue xpomocom B wmeno3e. KpoccuHrosep.
buonorndyeckuii cMBICH U 3HaUCHHE Mel03a

5.4

['amerorene3 — mporuecc 00pa3oBaHUs TOJOBBIX KIETOK Y
KUBOTHBIX. IlonoOBBIE  Kene3pl: CEMEHHUKH W SIMYHHKHU.
OOpa3oBaHue M pa3BUTUE TMOJOBBIX KIETOK —  ramer
(cepmaTo3oui, SHIEKIETKa) — CIepMaTOreHe3 M OOTEHEs3.
OCOOEHHOCTM  CTPOEHMS  AMIIEKIETOK W CIIEpMAaTO30MIOB.
OmnonorBopenue. [lapreHorenes

5.5

WunuBuayanbHoe  pa3Butue  (OHTOreHe3). OMOpPHOHAIBHOE
pa3BuTHEe (dMOpHOTEeHe3). DTambl SMOPHUOHAIBLHOTO PA3BUTHS Y
MO3BOHOYHBIX KUBOTHBIX: POOJIEHUE, TACTPYJIALIMS, OPraHOTEHES.
[TocToMOproHaIbHOE pa3BUTHE. THIBI  MMOCTIMOPHOHAIBLHOIO
pa3BUTHS: MpAMOE, HEMpsAMOoe (JUYMHOYHOE). BiusiHue cpenpl Ha
pa3BUTHE  OPraHu3MoB;  (aKTOpbl, CIOCOOHBIE  BBI3BIBATH
BPO’KJIEHHBIE YPOJICTBA.

Poct u pasButue pacteHuid. OHTOT€HE3 IBETKOBOI'O PACTEHUS:




CTPOCHUEC CEMCHU, CTaIUNU PA3BUTUSA

HaCJ'IeI[CTBCHHOCTL N NISMCHYMBOCTDL OPIraHN3MOB

6.1

[Ipenmer u 3agaun reHeTUKHU. icTopus pa3BuTHs reHeTUKH. Britan
POCCUHCKMX U 3apyOeXHBIX YYEHBIX B pa3BUTHE T'€HETHUKH.
Metonpl reHeTMKH (THOPHAONIOTMYECKUN, HHUTOTEHETHUYECKHM,
MOJIEKYJIIPHO- T€HETUYECKHiT). OCHOBHbBIE TEHETUYECKUE MTOHATHS.
I'eHeTHYeCcKasi CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPELMBaHNUN

6.2

3aKOHOMEPHOCTH HAacleOBaHUS TMPU3HAKOB, YCTaHOBIECHHBIC [
Mennenem. Monorubpunoe CKpELIBaHUE. 3aKkoH
ennHooOpa3usi  TMOpPUAOB  MepBOro  mokosieHus. [IpaBumiio
JOMHUHUPOBAaHMS. 3aKOH pacUIeIUIeHUs] Mpu3HakoB. ['umoresa
9UCTOTHI rameT. [loHoe 1 HemoIHOE JOMUHUPOBAHHUE.

JurubpuaHoe cCKpenBanie. 3aKOH HE3aBUCUMOT0 HAacJIe10BaHUs
npu3HakoB. [{uroreHeTnueckue OCHOBBI AUTUOPUIHOTO
CKpEIlMBaHUs. AHAIM3UPYIOIIEE CKpelnBanue. Mcrnonb30BaHue
AHAJIM3UPYIOIIETO CKPEIIUBAHUS ISl ONPEACTICHHS TEHOTHUIIA
ocobu

6.3

Creruiensoe HacJIeIOBaHUE MIPU3HAKOB. PaGorta T.
MopraHa 1o CHEIUICHHOMY HaclieloBaHUI0 TeHoB. Hapyiienue
CLEIUICHUS TE€HOB B PE3YJbTaTe€ KPOCCHHIOBEpa. XPOMOCOMHAS
TEOPUs HACIECTBEHHOCTH. | €eHETUUECKUE KAPThI.

I'enetnka noja. XpoMOCOMHOE OIpEACICHUE 10ja. AyTOCOMBI U
MOJIOBBIE  XpOMOCOMBI. ['OoMorameTHbile U  TreTeporaMeTHbIC
opranu3Mbl. HacnenoBanve npu3HakoB, CIEMJICHHBIX C TI0JIOM

6.4

N3mMeHunBoCTh. Buapl W3MEHYMBOCTH: HEHACJEACTBEHHAs U
HACJICICTBCHHASI. Ponb cpenasl B HEHACJICICTBEHHOU
M3MEHYHUBOCTH. XapakTepuCcTrUKa MOIU(PUKAITUOHHOM
W3MEHUYMBOCTU. BapuanmoHHBIA ps U BapualWOHHAs KpUBasl.
Hopma peakunu npusHaka. KonndecTBEeHHbIE M Ka4€CTBEHHBIE
NpU3HAKM ¥ UX HOopMma peakuuu. CBOMCTBA MOAM(PUKAIIMOHHON
M3MEHUYUBOCTH

6.5

Hacnencreennas, 17R10 FeHOTUITMYECKas, W3MEHUYUBOCTb.
KomOnHaTHBHAs M3MEHYMBOCTh. Mei03 W IOJOBOM mpoliece —
OCHOBa KOMOWHATUBHON U3MEHUYHMBOCTH. MyTranmnonHas
W3MEHYUBOCTh. Knaccudukarus MyTaiuii: reHHbIE XpOMOCOMHEBIE,
reHoMmHbIe. YacToTa v mpuuuHbl MyTaruii. MyTareHabie (paKkTopBhl.
3aKOH TOMOJIOTMYECKUX PSAJOB B HACIEICTBEHHOW M3MEHYMBOCTH
H./. BaBunosa

6.6

I'enetnka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbI
T€HETUKH 4eJI0BEKA: reHeaJorn4ecKui, OJIM3HEIOBBIH,




HUTOT€HETUYECKHUM, OMOXMMHYCCKUH, MOJIEKYJIIPHO-
TE€HETUYECKUH. CoBpeMeHHOE OnpeaeIeHe TE€HOTHUIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHUCIIE
¢ mnomomipio [II[P-amamu3a. HacmencrBeHHble 3a00JIeBaHUS
YyelioBeKa: TeHHble 0ose3Hu, OO0Je3HW C  HacleJCTBEHHON
IPEIPACIONOKEHHOCTHIO, XPOMOCOMHBIE Oonie3Hn. ComaTuueckue
W TeHepaTWBHbIE MyTanuu. [lpuHIUIBI — 3mM0poBOro  oOpasa
KU3HHU, JUArHOCTUKHU, NPOMUIAKTUKU U JICUCHUS F€HETHUYECKUX
O0one3Held. MeauKo-TeHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAYEHUE
MEIMLIMHCKOW TE€HETUKH B NPEAOTBPALICHUUM H  JICUCHUU
reHeTHYeCKUX 3a00JIeBaHU YeI0BeKa

7 Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1 Cenekuus Kak HayKa U MPOIECC. 3apOxkKIECHUE CENICKIIUU U
noMmectukanus. Yuenne H.M. BaBumoBa o meHtpax
MPOUCXOXKICHUSI W MHOTI000pa3us KyJIbTYPHBIX PACTCHUM.
[{eHTphl MPOUCXOKICHUS JOMAIIHUX XUBOTHBIX. COpT, mOpoa,
ITAMM

7.2 CoBpeMeHHbIE METO/bI CeleKUUU. MaccoBbId U MHAMBUAYATbHBIN
OTOOpBI B CENEKLUU PAaCTeHUN U KHUBOTHBIX. OLEHKA SKCTEphEpa.
biu3kopoACTBEHHOE CKpellluBaHWE — MHOpUAUHT. Yucras auHus.
CkpemyBaHue YUCTHIX JUHMUHA. ['eTepo3uc, win rudpuHas cuia.
HepoacrBenHoe ckpemumBanue — aytOpuaudr. OrtjaneHHas
rudpuam3anust U ee ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJly4YE€HUE TMOJIUIJIONIOB. JIOCTHIKEHHUSI CENEKUUU PaCTeHMH,
KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3 buotexHonorust Kak OTpacib MPOU3BOACTBA. |'€HHAs MHKEHEPUSL.
Oranbl  co3ganus pexkomOunantHod JIHK wu  TpaHcreHHbIX
opranu3moB. Kierounass wunxxeHepus. KieTouHble KyJIbTYpBHI.
MUKpPOKIOHAIIBHOE pa3MHOKEHUE pacTeHud. KioHupoBaHue
BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3SIICTBEHHBIX  OpPraHU3MOB.
DKoJioruuecknue M 3tuyeckue mnpoodnemsl. MO — reHeruyecku
MO (ULIIPOBAHHBIE OPTaHU3MBbI

11 KVIACC

IIpoBepsiembie TPeOOBaHUA K Pe3yIbTATAM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMbI

Kon IIpoBepsieMble peAMETHBIE PE3YJIBTATHI OCBOCHUS OCHOBHOU
MIPOBEPSIEMOTO o0pa3oBaTensHOM MPOrpaMMBbI CPEHETO 0011IeT0 00pa30BaAHUS

pe3ynbTara
1 ChopMupoBaHHOCT, 3HAHUKW O MECT€ U POJIU OHOJIOTUU B




CHUCTEME HayYHOTO 3HaHUS €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOM KApTHHBI MHPA U HAYYHOI'O
MHUPOBO33pPEHUS; O BKJIAJI€ POCCUMCKUX U 3apyOECKHBIX YUECHBIX-
OMOJIOTOB B pa3BUTHE OMONOTHH; (PYHKIIMOHAIBHON IPaMOTHOCTH
YeJloBeKa I PEeIICHUs )KU3HEHHBIX 3a/1a4

YMeHne pacKpbIBaTh coJiepKaHue OMOJIOrMYECKUX
TEPMHHOB WM TOHSATUH: BHJI, TOIMYJISIIHS, T€HO(POH, HBOJIOLHUS,
ABWOKYIIHE CUJbl (aKTOphl) 3BOJIOLUHU, MPUCTIOCOOIECHHOCTD
OpPraHM3MOB, BHJO000pa30BaHUE, 3KOJOTHYECKHE  (HAKTOPHI,
AKOCUCTEMA, MPOAYLEHTHl, KOHCYMEHTBI, PEIYLEHTHI, LENH
OUTaHMsL, SKOJIOTHYECKas MupaMuia, OnoreoreHos, onochepa

YMenue wusnaratb OHOJIOTMYECKHE TEOpPUHM  (IBOJIIOLIMOHHAS
teopus Y. JlapBuHa, CHUHTETUYECKas Teopus
ABOJIIOLIUN), 3aKOHBl W 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxoactea K.M. bapa, uepenoBanuss  TIJaBHBIX — HalpaBJICHHUM
nu nyreir sBomounn A.H. CeBepiioBa, yueHust o ouocdepe
B.1. BepHanckoro), onpenensiaTh IpaHrLbl UX MPUMEHUMOCTH K
KUBBIM CUCTEMaM

YMeHue BiajeTh METOJaMH HAy4YHOTO IMO3HAHUS B OHOJOTUH
(HabOrO/ICHNE U OTIMCAHUE KUBBIX CUCTEM, MPOIECCOB U SIBJICHUM;
OpraHu3alys W TMPOBEJCHHE OHOJIOTHYECKOro SKCIEPUMEHTA,
BBIJIBIDKCHUE THUIIOTE3bl, BBIIBICHHE 3aBUCUMOCTH  MEXITY
UCCICAYEMBIMH  BEIUYMHAMH,  OOBSCHEHHWE  IOJYYCHHBIX
pe3yJbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TOHSATHN, TEOPUHU M
3aKOHOB; YMCHHE JIelaTh BBIBOJBI HAa OCHOBAaHWUHU TOJYYCHHBIX
pe3yJbTaTOB)

YMeHue BBIICNATh  CYIIECTBEHHbIC MPU3HAKK  CTPOCHUS
OMOJIOTUYECKUX OOBEKTOB: BUIOB, MOMYJSALMMA, MPOIYIEHTOB,
KOHCYMEHTOB, pPEAYyLEHTOB, OHOr€OLEHO30B M 3KOCUCTEM;
OCOOEHHOCTH  NPOLECCOB  HACIEACTBEHHOW HW3MEHYMBOCTH,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUsI, MPUCITOCOOICHHOCTH
OpPraHu3MOB, JIEUCTBUS IKOJIOTUUYECKUX (DAKTOPOB HA OPraHU3MBI,
MepeHoca BEIIECTB W IOTOKAa JHEPrUd B  HKOCHUCTEMAX,
AHTPONIOTEHHBIX MU3MEHEHUM B DKOCUCTEMAax CBOEHM MECTHOCTH,
KpYroBOpOTa BEIIECTB U OMOT€OXMMHYECKUX LIMKJIOB B Onocdepe

YMeHue npUMEHSTh TMOJy4YEHHbIE 3HaHUs M1 OOBSCHEHUSA
OMOJIOTMYECKUX TMPOLECCOB U  SIBICHUW, Uil  IPUHATHA
NPAaKTUYECKUX PENICHUHM B TIOBCEAHEBHOM JKU3HU B LEJAX
oOecrieueHnss OE30MACHOCTH CBOETO 3/I0POBbS M 30POBBSA
OKpY)XaIOIIUX  JItoJeH, COOJIOJIEHusT HOPM  TPaMOTHOTO
IIOBEICHUS B OKPYXXAIOLIEW IPUPOAHOM CpeAe; MOHUMAaHUE




HEOOXOUMOCTH HCHOJB30BaHUS JOCTH)KEHUH COBPEMEHHOM
OHMOJIOTHH ISl pPAIlMOHATIBHOTO MPUPOA0NOIB30BaHNUS

YMeHue penath dJeMeHTapHble OMOJIOTMYECKHE 3aauH,
COCTaBIISITh CXEMBI TTIEPEHOCA BEIIECTB U YHEPTHH B SKOCHCTEMAaX
(1enu nuTaHus)

YMeHue BBIMONHATh J1a0OPAaTOPHBIE W MPAKTHUYECKHUE pPaOOTHI,
co0iroaTh mpaBuia mpu paboTe ¢ y4eOHBIM M JIaOOpaTOPHBIM
o0opyI0BaHUEM

YMeHue - KpUTHYECKH  OIEHHWBaTh W  HHTEPIPETUPOBATH
uH(poOpMaIMI0O OHOJIOTMYECKOTO  COJIEP)KaHMs, BKIIIOYAIONIYIO
MICEBJIOHAYYHbIE 3HAHUS W3 pPa3uyHbIX ucTOYHUKOB (CMU,
HAy4YHO-TIOMYJISIPHBIE MAaTepuaibl); paccMaTpuBaTh Tri00aJbHBIC
AKOJIOTUYECKHE TPOOIEeMbl COBPEMEHHOCTH, (HOPMHUPOBATH IIO
OTHOIIIEHUIO K HUM COOCTBEHHYIO TIO3UIIHIO

10

YMeHue co3naBaTh COOCTBEHHBIE TIHCHbMEHHBIE U YCTHBIC
coobuieHusi, o00o0mass OWOJNOTMYECKYI0 HH(OpMalUI0 U3
HECKOJIbKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHSITHUIHBIN
amnrmapar OuoJIOruu

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon

HpOBGpSICMBIfI QJICMCHT COACPKAHNA

1

DBOJIFOIIMOHHAS OMOJIOT U

1.1

DBOJIIOLIMOHHASA TEOPUSI U €€ MECTO B OMOJIOTHH.

CBupnerenscTBa ABOJIIOLINH. [TameoHTONOrNYECKUE:
MOCJIEIOBATEIBHOCTh MOSBJIEHUS BUIOB B MaJ€OHTOJOTMYECKOMN
JIETONHCH, mepexoHbie (opmbl. buoreorpaduueckue: cxoacTBO
u  paznuuue GayH u  GIop MaTepuKOB M OCTPOBOB.
OMOpHOJIOTHYECKHUE: CXOACTBA M pa3jinyusi 3MOPHUOHOB pPa3HBIX
BUJIOB ITO3BOHOYHBIX. CpaBHHUTEIBEHO-aHATOMHYECKHE:
TOMOJIOTUYHBIE,  QHAJIOTMYHbBIE,  PYJMMEHTAapHbIE  OpraHbl,
aTaBU3MBI. MounekynsipHo- OMOXMMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJUYECKHX
IIyTEN y BCEX OPTaHU3MOB

1.2

OBOJIFOLIMOHHASA Teopus 4. JlapBuHa. [Ipennocwuiku
BO3HMKHOBEHUS JapBUHU3MA. J[BHKYyIIME CHIIBI BOJIFOIMU BHUJIOB
no JlapBuHy (M30BITOUHOE PAa3MHOKEHHE MPH OrPAHUYEHHOCTH
pecypcoB,  HEONpeAeJiCcHHass  W3MEHYUMBOCTh, Oopnba  3a
CYLIECTBOBAHHE, ECTECTBEHHBII 0TOOD)

1.3

Cuntetnueckas Teopus sBojoIu (CTD) U OCHOBHBIE €€




nosiokenus. Mukpoasosronius. [lomymsuus Kak eAMHULIA BUAA U
DBOJIIOLIAH

1.4

JIBwkymue cwibl ((hakTOphl) DSBOJIONWHM BUIOB B TIPHPOJE.
MyTauMOHHBIA NpOUECC M  KOMOMHATUBHAs  W3MEHYHUBOCTb.
[TonmynsioHHBIE  BOJHBI U Jipeiid reHoB. M3omasuus 1 Murpanus.
EctectBennblii 0oT60p — Hampapisomuil (akTop SBOIIOIHH.
®dopMbI €CTECTBEHHOT'O 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pPE3yJbTaT 3BOJIIOLHUU.
[Tpumepsl mpucnocobiieHuit y OpraHu3mMoB. ApoMopdo3bl U
UM0A1al TalllH.

Bun u Bupoo6OpaszoBanue. Kpurepun Buga. OcHOBHbIE (OPMBI
BUI000pa3oBaHusl: reorpaduyeckoe, IKOJIOIrHIECKOe

1.5

MaxkposBomtonusi. Popmbl  3BOJIOUMU:  (PUIIETHYECKAS,
JMBEPreHTHAas, KOHBEPIreHTHAs,
napajuienpHas. HeoOpaTuMocTh 3BONIOINH

BO3HUKHOBEHHE U pPa3BUTHE KU3HU HA 3eMIIE

2.1

JlonaydHble TIPEACTaBICHUS O 3apOXKACHUM KU3HU. HaydHble
TUIIOTE3bl BO3HUKHOBEHHWS JKM3HUM Ha 3emie: abHoreHe3 u
naHcnepmuss. XUMHYECKas JBOJNIOLHS.  ODKCIIEPUMEHTAIbHOE
IOATBEPKACHUE XHUMHUYECKOM JBoJIoLMU. HavanbHbple 3Tarbl
ounonornyeckoi sBomonuu. ['unoreza PHK-mupa. [lepBoie kinetku
u ux osBomonua. DPOopMUPOBAHHE OCHOBHBIX TPYIIl JKUBBIX
OpraHU3MOB

2.2

Pa3zBuTue Xu3HM Ha 3emie Mo 3paM W Tnepuojam. Kartapxei.
Apxelickas W nporepo3orckas dpsl. Ilameo3olickas spa u ee
IIEPUOIBI: KeMOPHUICKUH, OpPZIOBHUKCKHIA, CUJTypUNCKUH,
JICBOHCKUM, KAMEHHOYTOJIBHBIN, IIEPMCKUN. Me30301cKas 3pa U ee
MIEPUOBI: TPUACOBBIN, FOPCKUN, MEJIOBOMU.

KaliHo301CcKass 3pa U €€ MepUobl: NajJeOr€HOBbIM, HEOIE€HOBBIN,
AHTPONOTCHOBBIA. XapaKTEpUCTHKAa KIMMAaTa MU TEeOJIOTMYECKHUX
nporeccoB. OCHOBHBIE JTambl JBOJIOLMH PACTUTEIBHOTO U
KUBOTHOTO MHpa. ApoMop(}o3bl y pacTeHUd U IKUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE IPYII JKUBBIX OPraHU3MOB

2.3

Cucrema OpPraHMYECKOro MUpa KaK OTPaKEHUE 3BOJIIOLUU.
OCHOBHBIE CHCTEMATUYECKHUE TPYIIITBI OPTaHU3MOB
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OBOJIOLMS 4YeJOBEeKa. AHTpoOmnoJiorusi Kak Hayka. Passurtue
MPEACTABJIEHUN O MPOUCXOXKICHUM 4YeJIO0BEKAa. MeTobl n3ydeHus
anTporniorene3a. CXOJICTBa U pa3jIuyUsl 4YEJIOBEKA M YKUBOTHBIX.
CucteMaThueckoe TMOJIOKEHUE 4YesoBeKa. JIBMIKYIIUE CHIIBI
(aktopsl) anTpomoreHeza. HacnencTBeHHass W3MEHYMBOCTH U




ecTeCTBeHHbI1 ~ 0TOOp.  OOmiecTBeHHbI  00pa3  KHU3HH,
W3rOTOBJIEHUE OPYAUI TPyAa, MBIIUIEHHE, PEYb

2.5

OCHOBHBIE CTaIMM U BETBU SBOJIOIMH YEJIOBEKA: aBCTPATIOMUTEKH,
Yenosek YMEJIBIH, Yenosek MPAMOXOIAIIMNH, Yenosek
HeaHAepTanbCckud, YenoBek pa3zyMublii. Haxonkum wuckomaembix
OCTaHKOB, BpeMs CYIIECTBOBaHHS, O00JIACTh paclpoCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUS

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE Pachl: €BPOIECOUIHAS
(eBpaswuiickas), HETPO-aBCTPaIOUHAS (’xBaTOpHUAJIbHAS),
MOHTOJIOWTHAS (a3maTcKo-aMepHKaHCKas). YepTsr
MPUCIIOCOOICHHOCTH  TMPEACTABUTEICH YENOBEYECKUX pac K
YCIOBHUSIM ~ CYIIECTBOBAaHWA. EJMHCTBO  4YEIIOBEYECKHX  pac.
Kputuka pacuzma

OpraHu3Mbl ¥ OKpyXkKaronias cpeaa

3.1

OKoJIOrusl KakK Hayka. 3aJayd U pa3fenbl dKOJIOruu. MeTo[bl
AKOJIOTUYECKUX MCCIIENOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHHUE.
Cpenbl oOuTaHUSI OPraHU3MOB: BOJHAs, HA3EMHO-BO3JYyIIHAS,
MOYBEHHAs, BHyTPUOPraHU3MEHHAs

3.2

Okonoruueckue  ¢akropbl. Kiaccupukanus — 5KOIOrMUECKUX
(dakTopoB: abuoTHYecKHuEe, OMOTHUYECKHME M AaHTPOIOICHHBIE.
JleficTBHE SKOJIOTUYECKUX (PAKTOPOB HA OPraHU3MBI

3.3

AOuotuueckue (pakTopel: CBET, TeMmIepaTypa, BIAKHOCTb.
®oronepuoausm. IlpucnocobiieHus OpPraHu3MoOB K JACHCTBHUIO
abuoTnveckux (paxkTopoB. buojgornueckue puTMbI

3.4

buotnueckue daktopel. Bumbl OMOTHUECKHX B3aMMOJICHCTBHIA:
KOHKYpEHIUS, XUITHUYECTBO, MapazuTU3M, MYyTYyaJIU3M,
KOMMEHCAU3M (HaxJIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAJIU3M,
HEUTpaau3M. 3HaUCHHE OMOTHYECKHUX B3aUMOJICHCTBUH ISt
CYIIIECTBOBAHMSI ~ OPraHU3MOB B MPUPOTHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKUE  XapaKTEpUCTHUKU  nonyisaiud.  OCHOBHbIE
IIOKa3aTeNu IMOIMYJISLUN: YACIEHHOCTD, INIOTHOCTh, POXKIAEMOCTb,
CMEpPTHOCTb, IMPUPOCT, MUrpauus. JIMHaAMUKa YHCIEHHOCTH
MOIYJISILIUU U €€ PeryssaLus

COO6H.ICCTB3 H OKOJIOTHYCCKHUEC CUCTCMBI

Coo0miecTBo opraHu3MoB — OuoueHo3. CTpyKTypbl OuolIeHO3a:
BUJIOBasl, MPOCTPAHCTBEHHAs, Tpoduyeckas (muiueBas). Bunibi-
noMuHaHTEL. CB3H B OHMOIIEHO3€

4.2

DKOJIOTUYECKUE CUCTEMBI (9KOCUCTEMBI).

IToustre 00 PKOcUcTEME U OMOTIEOLICHO3E.




OyHKIIMOHATBHBIE KOMIIOHEHTHI SKOCHCTEMBI: TPOTYLIEHTHI,
KOHCYMEHTBI, pe1yLieHTbl. KpyroBopoT BelIecTB U NOTOK SHEPTHU
B 9KocucteMe. Tpoduueckue (MUIEBbie) YPOBHU YKOCUCTEMBI.
[Tumessie nienu u cet. OCHOBHBIE MOKA3aTEIN SKOCUCTEMBI:
Oouomacca, NpoayKIHs. DKOJIOTUYECKUE TUPAMUbL: TPOAYKIIUH,
YUCJIEHHOCTH, OMoMacchl. CBOMCTBA 3KOCUCTEM: YCTOMYHUBOCTb,
camoperysanus, pazsutue. Cykieccus

4.3

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M pPEK. DKOCHCTEMA
XBOMHOTO WJIM HIMPOKOJIUCTBEHHOTO Jieca.

AHTpONIOTE€HHBIE HKOCHUCTEMBI. ATpPO3KOCHCTEMBI.
YpboskocucteMbl. buonoruueckoe 151 XO35IMCTBEHHOE
3HAUYEHUE  arpoOdKOCUCTEM U YPOOIKOCHUCTEM.
buopasnoobpazue kak QakTop YCTOWYMBOCTU  IKOCHUCTEM.
CoxpaHeHre OMOJIOTHYECKOro pa3Ho0Opa3ust Ha 3emiie

4.4

Yyenne B.U. Bepnanckoro o Ouocdepe. I'paHunpl, coctaB H
CTpykTypa Ouocdepsl. KuBoe BemECTBO U €ro (QPyHKIUU.
Ocobennoctu  Owocdepbl  Kak  TJIOOATBHONM  SKOCHUCTEMBI.
JluHamudeckoe paBHOBecHMe U oOpaTHas CBsi3b B Ouocdepe.
KpyroBopoTsl BemiecTB u OMOT€OXMMUYECKUE ITUKIIBI 3JIEMEHTOB
(yrnepona, a3ota). 30HaJIbHOCTH Ouocdepbl. OCHOBHBIE OUOMBI

CYILIH

4.5

UYenoredecTBo B Onocdepe 3eMau. AHTPONIOTCHHBIC H3MEHEHHUS B
ouocdepe. ['modanbHbIE SKOJIOTHYECKUE TTPOOTIEMBI.
OcHoBa palMOHATBHOTO YIpPaBIECHUS TPUPOIHBIMHU pecypcamMmu

I'paduik o11eHOUHBIX MpOIIEAYD

Knacc

[Ipenmer

Koi-
BO
4acoB

CEHTSAOPH
OKTSOpb
HOSIOPb
SIHBAPh
deBpaib
MapT
anpenb
Mai
Komnuects

10

buonorus

34 KP

11

buonorus

@ @ nexadphb
NN

34 KP

YYEBHO-METOAUYECKOE OBECINEYEHUE
OBPA3OBATEJIbHOI'O NMPOLUECCAOBA3ATEJIbHbIE
YYEBHbIE MATEPUAIbI ANA YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyOios

A.M. u npyrue /Tlog pen. Ilaceunnka B.B.,AxunonepHoe 06111ecTBO




«3narensctBO «lIpocBenieHne»
* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyGiioB
A.M. u npyrue /Ilon pex. [laceunuka B.B.,AkiinonepHoe o0111ecTBO

((HSI[&TCJILCTBO «HpOCBGHIGHI/IC»

*  buonorus. O6mas Ouomnorus, 10 kmacc/ CuornazoB B.U., Aradonosa N.b.,
3axapoBa E.T., O06miecTBO ¢ OrpaHMYE€HHON OTBETCTBEHHOCTHIO «J[PODAY;
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

*  bwuonorus. O6mas Ouomnorus, 11 kmacc/ Cusornazos B.U., Aradonosa N.b.,
3axapoBa E.T., OOmecTBO ¢ OrpaHMYEHHOW OTBETCTBEHHOCTHIO «J[PODAY;

AxknmonepHoe obuiectBo «M3narenbctBo «lIpocBemenue»

METOOANYECKUE MATEPUATNDbI ANA YYUTENA

MGTOI[H‘-I@CK&H IIOMOIIb YUUTCIIAM OMOJIOTHH U KOJIOTHH

(https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-

biologii/)

Meroanoaaepxka Bonoroackas o61acts buomorus
(https://vk.com/public210603372)

HMUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI
CETU UHTEPHET

buomonexyma (https://biomolecula-ru.turbopages.org/bi)

Antponorenes (https://antropogenez.ru/)

OnemenTsl (https://elementy.ru/)

[ToctHayka (https://postnauka.ru/)

Oo6pazoBatenbpHbie UTHTEpHET pecypchl-buonorus
(https://alleng.alleng.me/edu/biol.htm)
denepanbHbIii OaHK TeCTOBBIX 3amanuii, neMoBepcun KM (http://www.fipi.ru)
Kypnan «buonorus B mkosne» (http://www.schoolpress.ru)

WnnroctpupoBadHas sHnukioneaus « Kusbie cymectsay (http://www.livt.net)



https://rosuchebnik.ru/material/metodicheskaya-pomoshch-%20uchitelyu-biologii/
https://rosuchebnik.ru/material/metodicheskaya-pomoshch-%20uchitelyu-biologii/
https://vk.com/public210603372
https://biomolecula-ru.turbopages.org/bi
https://antropogenez.ru/
https://elementy.ru/
https://postnauka.ru/
https://alleng.alleng.me/edu/bio1.htm
http://www.fipi.ru/
http://www.schoolpress.ru/
http://www.livt.net/

Teopus Ouonornueckoii aposroruu (http://evolution.powernet.ru)
Paspnensl 00mei ounonoruu (http://studarium.ru)

BI/I6JII/IOTeKa MOH IIKOJIa, KaTaJIor MaTepI/IaJ'IOB 10 6I/IOJIOI‘I/II/I
(https://lib.myschool.edu.ru/)



http://evolution.powernet.ru/
http://studarium.ru/
https://lib.myschool.edu.ru/

