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Pabouass mporpamma mo yueOHoMmy mpeamery «buonorus» (0a30BbIil YpOBEHbD)
(mpeametHas obmacth «EcTecTBEHHO-HaydHBIC MPEAMETHI») (Jajiee COOTBETCTBEHHO —
mporpamMma mo Owosjoruu, Ouoiorus) paspadoTaHa Ha OCHOBE (eaepanbHON pabouei
nporpaMMbl 1Mo y4ueOHOMY mpeamery «buonorus (6a30BbI ypOBEHB)» W BKIIIOUYACT
MOSICHUTETIbHYIO 3allUCKy, COJIep)KaHWe OOydeHUus, IUIaHHUPYyeMble pPe3yJIbTaThl
OCBOEHUS MPOTPAMMBI IO OMOJIOTHH, TEMAaTHUYECKOE TUIAaHUPOBAHHUE.

[TosicauTenpHAs 3amUCcKa OTpa)kaeT OOIHe LeTH W 3aJadd W3Y4YCHHs] OWOJIOTHH,
XapaKTePUCTHKY TCUXOJIOTUYECKUX MPEANOChUIOK K €€ U3YYEeHHI0 O0y4YaroUuuMHCH,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakKe MOIXOJbl K OTOOpY coIepKaHUs, K
OTIPEICTICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue oOy4YeHUsS pacKpbIBaeT COJEpXKATENbHbIC JIMHUM, KOTOPBIC
npearaTcs Ay 0043aTeIbHOTO U3Y4YEHHs] B KaXKJIOM KJlacce Ha YPOBHE CPEIHEro
o011iero oOpazoBaHusl.

[Inanupyembie pe3ynbTaThl OCBOCHHUS MPOTPaAaMMBbl MO OHOJOTMHM BKIIOYAIOT
JUYHOCTHBIE, METaIlpeJIMETHbIC PE3yJbTaThl 3a BECh IMEPUOJ OOYYECHHS Ha YpPOBHE
CpEeIHEro o0IIero o0pa3oBaHus, a TaKkKe MPEAMETHbIE JOCTHUKEHUS 00ydarolerocs 3a
KQK/JIbI 101 00yUYeHus.

HOACHUMTEJ/IbBHAA 3AIIMCKA

[Ipu paszpaboTke TmporpaMMbl 1O OHOJIOTMM TEOPETUYECKYIO OCHOBY JJIsi
OTIpEJICICHHUsS] TIOJIX0/I0B K (DOPMHUPOBAHUIO COJEPKAHUS Y4EOHOro MpenMera
«bunonorus» COCTaBWJIN: KOHLIENITYy AJIbHBIE MTOJIOKEHHUS OI'oC COO
0 B3aMMOOOYCIIOBJICHHOCTH IIEJIEH, COMIep KaHusl, PE3yJIbTaTOB OOYUYEeHHS U TpeOOBaHUM
K YPOBHIO TOJIOTOBKH BBIMTYCKHUKOB, TOJOXKEHHS 00 OOMIMX IEIAX W MPUHIUNAX,
XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSTHIE CHCTEMBI CPEHETO O0IIeT0 00pa3oBaHus B
Poccuiickoit deneparuu, a TakxKe MOJTOKEHUS O crielupuke OMOIOTUH, €€ 3HAUCHUU B
MO3HAHUH KHBOW MIPUPOABI M 00CCTICUCHUH CYIIECTBOBAHUS YEJIOBEUYECKOTO OOIIECTBA.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSIM OTPEIETICHBI OCHOBHBIE (DYHKIIMH MPOTPaMMBbI IO
Ouonoruu u e€ CTpyKTypa.

[Iporpamma mo Ouosioruu Aa€T MpeCTaBlICHHE O IeNsaX, 00 o0Iiei crpareruu
OoOy4YeHHs, BOCTUTAHUS W PA3BUTHS OOYyYaIONIUXCS CpPEeACTBAMU Y4eOHOTO TMpeamera
«buonorus», ompenenseT 00sA3aTENBHOE MPEIMETHOE COJEPKaHHE, €ro CTPYKTYPY,
pacmpeneneHue 1o pasiesiaM U TeMaM, peKOMEHIYEeMYIO TIOCIIeIOBATEIbHOCTh U3YUCHUS
y4eOHOTO MaTepHaia ¢ y9¢ToOM MEKITPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKU
00pa30BaTeILHOTO MPOIECca, BO3PACTHBIX OCOOEHHOCTEHN 00yUYatomuXCs.

B mporpamme mo OMOI0OTHM TaKXKe yUWUTHIBAIOTCS TPeOOBaHUSA K TUIAHUPYEMBIM
JUYHOCTHBIM,  METAlpEeIMETHBIM W  TPEAMETHBIM  pe3yJbTarTaM  OOydYCHHUS
B ()OPMHUPOBAHUU OCHOBHBIX BHJIOB YYEOHO-TIO3HABATEIBHOU NEATEIbHOCTH/yueOHBIX
JEHCTBUN 00YJaIONTUXCS IO OCBOCHUIO COJIEPKAHUS OMOJIOTHYECKOT0 00pa30BaHUs.

B mporpamme mo Ouosormm (10-11 xmaccel, 0a30BBI YpOBEHB) peaTu30BaH

OPUHLIMAI TPEEMCTBEHHOCTH B U3y4YeHUU Ouosoruu, Onarogaps uyemMy B HeH
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MIPOCMATPUBAETCS HAMPABIIEHHOCTh HA PAa3BUTHE 3HAHUM, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX OpHUEHTAIMil  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIICHUS, MPEACTABICHUN O 3I0POBOM 00pase *KU3HU U OEpeKHBIM
OTHOIIIEHWEM K OKpyKaromeid mnpupoanoit cpene. Ilostomy Hapsimy ¢ u3ydeHHeM
OOIIEOMOIOTUYECKUX TEOPHM, a TakKe 3HAHUW O CTPOCHHUM >KMBBIX CHUCTEM Pa3HOTO
paHTa W CYIIHOCTH OCHOBHBIX TNPOTEKAIOIIMX B HHUX MPOIECCOB B MPOTpaMMe IO
OMOJIOTUHN YJEJIEHO BHUMAHUE MCIOJIB30BAHUIO MOTYYEHHBIX 3HAHUU B MOBCEIHEBHOMN
YKU3HHM TSl PEIICHUS MPUKIIATHBIX 33714, B TOM YUCIIE: MPOGUIaKTUKN HACIEICTBEHHBIX
3a00JIeBaHUN YEJIOBEKa, MEIUKO-TeHETUYECKOTO KOHCYJIbTUPOBAaHUS, OOOCHOBAHMS
HKOJIOTUYECKH 11€J1eCO00Pa3HOro MOBEACHUS B OKPYXKaIOIel MPUPOTHON cpefie, aHaIn3a
BIIUSHUAS XO3SMCTBEHHOW JEATETLHOCTH 4YEJIOBEKAa HAa COCTOSHUE NPHPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHIICHHEC BHHMaHHUS K MPHUKIATHOM HAMpPaBIEHHOCTH
yueOHoro mnpeamera «buonorus» MNPOAUKTOBAHO HEOOXOIUMOCTBIO OOecreueHus
YCIOBUHM JUIsI PEIICHUS OJHOM W3 aKTyalbHBIX 3a7ad IIKOJIHHOTO OHOJIOTUYECKOTO
oOpa3oBaHuUsl, KOTopas mpesmnosiaraeT (popMupoBaHUe y 00ydaromuxcsi CIOCOOHOCTH
aIaNTHPOBATHCS K M3MECHECHHSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Iporpamma 1Mo OWONOTUU SBISIETCS OPUEHTHUPOM JIJISi COCTaBIEHUS PabOuMx
porpamMm, aBTOPbI KOTOPHIX MOTYT MPEIJIOKUTH CBOM BapHaHT IMOCJIEI0BATEILHOCTH
U3YUYCHUS U CTPYKTYpPHl y4eOHOTO Marepuaja, CBOE BUIEHUE MyTel (HOPMUPOBAHUS Y
oOyuvaronuxcs 10-11 kimaccoB mpeaMEeTHBIX 3HAHWM, YMEHUN M CHOCOOOB y4eOHOMU
NEATETLHOCTH, a TaKK€ METOJMYCCKHX PEIICHWH 3a7ad BOCIUTAHUS W Pa3BUTHS
cpencTBamu yueOHoro npeamera «buonorusy.

buonorus Ha ypoBHE cpesiHero o01iero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OH
obOecnieunBaeT (GOpMUpPOBaHUE Yy OOYyYAIOIIUXCS TMPEACTABICHUN O HAy4YHOW KapTHHE
MUpa, pacHIMpseT U 0000IIaeT 3HAHUS O )KUBOU MPUPOJIE, €€ OTIIMYUTEIHHBIX MPU3HAKAX
— YPOBHEBOW OpraHU3allid M HBOJIOLMHU, CO3MAET YCIOBUS MAJS: TO3HAHHUSA 3aKOHOB
YKUBOH TIPUPOIBI, POPMHUPOBAHUS (PYHKITMOHATHHONW TPAMOTHOCTH, HaBBIKOB 37J0POBOTO
u 6e30macHoOro 00pasa KU3HHU, IKOJIOTUUECKOTO MBIIIICHUS, IEHHOCTHOTO OTHOIICHUS K
YKWBOW NMPUPOJE U YETIOBEKY.

Bonbioe 3HaueHwe OMOJOTHS UMEET TaKKe JIs PEHICHUS BOCHUTATEIBHBIX M
pPa3BUBAIOIIMX 3a/lad CPEAHETo 00IIero oOpa3oBaHUs, COIUATN3ANNNA O0YyUYaIOIIUXCS.
N3yyenne Onosoruu odecreunBacT yCIOBUS I (DOPMUPOBAHUS WHTEIUICKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYDHI,
CIIOCOOCTBYET HMHTETpAIlMd OHOJIOTHUECKUX 3HAHUW C TPEACTABICHUSIMH U3 JPYTUX
y4eOHBIX TPEJAMETOB, B YAaCTHOCTH, (PU3UKH, XuUMuUU u Treorpaduu. Hazpanubie
MOJIOKEHUS O TIPeTHa3HAYCHUH yIeOHOTO peMeTa « buosiorusy cocTaBuiIM OCHOBY IS
OTIpEeleNIeHUs] TOAXOA0B K OTOOPY U CTPYKTYPHUPOBAaHHUIO €r0o  COACPIKAHMS,
MPEICTABJIICHHOTO B MPOTpamMMe 1o OUOJIOTHH.

Ot16op conepxkanus ydeOHOrO Tmipeamera «buosorus» Ha ©0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMK KYJIBTYpOCOOOPa3HOTO MOJIX0/a, B COOTBETCTBUU C KOTOPBHIM
oOy4aroniyecs: JTOJKHbBI OCBOUTH 3HAHUS M YMEHHUS, 3HAUMMBbIE NIl (OPMHUPOBAHUSA



oOIIel KyJbTYphI, OMPESISIONINEe aJeKBaTHOE TOBEACHUE UYEJIOBEKAa B OKPYKAIOIICH
MPUPOJHOM Cpelie, BOCTPEOOBAHHBIE B IIOBCEIHEBHOM JKM3HU U MPAKTUYECKOU
nesrtenpHocTH. Ocoboe MecTo B 3TOM CUCTEME 3HAHUWA 3aHUMAIOT DJIEMEHTHI
CoNepKaHMs, KOTOpBIE CIy)KaT OCHOBOW MJisi (OPMHUPOBAHUS TMPEICTABICHUIN
O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpPAa M IEHHOCTHBIX OPHUEHTAIMAX
JUYHOCTH, CIOCOOCTBYIONTUX TYMaHU3AIMH ONOJIOTHIECKOTO 00pa30BaHUI.

CTpykTypupOoBaHHWE  COJAEpXaHUS  ydeOHOTO  MaTepuajia B  MporpamMMme
mo OWOJIOTMH OCYIIECTBIEHO C Y4YETOM TMPUOPUTETHOTO 3HAYCHUS 3HAHUU
00 OTIMYUTETHLHBIX OCOOCHHOCTSAX JKUBOW MPHUPOJIBI, O €€ ypPOBHEBOW OpPTaHHW3aIlUUd U
ABOJIONMHU. B COOTBETCTBUM C 3THUM B CTPYKType ydeOHOro mpeamera «buomorus»
BBIJICJICHBI CJIEAYIONIME COJAEpKaTelibHble JMHUM: «buonorus kak Hayka. MeTomasbl
Hay4yHOro Tmo3HaHus», «Kierka kak Ouonoruueckas cucremay», «OpraHu3M Kak
ouosiormyeckas cucrteMa», «CucrtemMma U MHOrooOpasve OpPraHUYEeCKOro MHpay,
«OBOJIOLMS )KUBOU IPUPOJBD, « IKOCUCTEMBI U MPUCYLIUE UM 3aKOHOMEPHOCTUY.

enb u3ydenus: yueoHoro npeameta «buonorus» Ha 6a30BOM YPOBHE — OBJIaJICHUE
OoOy4YaromMUMHUCs 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJIBHOW OpraHU3aliy >KUBBIX
CUCTEM pa3HOr0 paHra W NPUOOPETEHHE YMEHMM HCHOJIb30BaTh 3TU 3HAHUS JJIS
TPAMOTHBIX ICUCTBUM B OTHOIICHUH OOBEKTOB KUBOW MPUPOJILI M PEIICHUS Pa3IMYHBIX
YKU3HEHHBIX MPOOIeM.

JocTxkeHne  uenud  u3ydeHuss — yyeOHoro — mpeamera  «buonorus» Ha
0a30BOM YpOBHE 00€CIIeYMBAETCS PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHE 00YyJarONUMHUCS CUCTEMbI 3HAHUN O OMOJOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THUIOTe3aX, TMpaBWIaxX, CIYXKalluX OCHOBOM JJIs
dbopMHpoBaHUs TPEJCTABICHUN O €CTECTBEHHO-HAyYHOW KapTUHE MHpa, O METO/Jax
HAyYHOTO MIO3HAHUS, CTPOCHUH, MHOTO00Opa3uH U 0COOEHHOCTSIX )KHUBBIX CUCTEM PA3HOTO
YPOBHSI OpraHW3allid, BBIJAIOIIUXCS OTKPBITUAX W COBPEMEHHBIX HCCIEIOBAHMIX
B OMOJIOTHH;

dbopmupoBanue y  oOydYaronmuxcsi — TO3HABATENbHBIX, HHTEIUICKTYaJIbHbBIX
¥ TBOPYECKHUX CITIOCOOHOCTEH B MpOIecce aHan3a JaHHBIX O MyTSIX Pa3BUTUS B OUOIOTHU
HAyYHBIX B3IJISA0B, UJIEH W MOAXOJOB K M3YUYEHHUIO JKUBBIX CHUCTEM PA3HOTO YpPOBHS
OpraHu3aIliy;

CTaHOBJICHHE y OOyYarOMIMXCs OOMIeH KyIbTyphl, DYHKIIMOHATBLHON TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHITH W OLECHHBATH SIBJICHUS OKPYXKAIOMIEr0O MHpa >KUBOM
PUPOBI HA OCHOBAHHUH 3HAHUH U OTBITA, MOTYyYEHHBIX MPU U3YYCHUN OUOJIOTHH;

dbopMmupoBaHre y  OOy4aromUMXCs yMEHUW  WJUTFOCTPHPOBATH  3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUUYECKOM JCATEIbHOCTH YEJOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCITUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM IKHUBOM
MPUPOJIbI, HEOOXOAUMOCTH O€PEKHOTO OTHOIICHHS K HEH, COOTIOIEHUSI STUYECKUX HOPM
MIPU MIPOBEJICHUN OMOJIOTUYECKUX UCCIIEIOBAHUN;

OCO3HAHHME IIEHHOCTH OWOJOTUYECKUX 3HAHUW JJIsl TIOBBIIIEHUS  YPOBHS
HKOJIOTUYECKOM KYJIbTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



NpPUMEHEHHE TPUOOPETEHHBIX 3HAHUM W yMEHUN B TOBCEIHEBHOW >KU3HU JJIS
OLIEHKH IOCJIEJICTBUI CBOEH MAESATENBHOCTH IO OTHOLIEHUIO K OKpYXKarolleW cpene,
COOCTBEHHOMY 3/JI0POBBIO, OOOCHOBaHME U COONIOACHHE Mep MNPOYUIAKTUKA
3a00JIeBaHU.

B cucreme cpenHero oOmero oOpasoBanus «buosorus», u3zydaemas Ha
0a30BOM ypOBHE, SIBJIAETCSA O0SI3aTENIbHBIM yUEOHBIM IIPEIMETOM, BXOJSAILIUM B COCTaB
npeaMeTHol obnacTu «EcTecTBeHHO-HAYUYHbBIE TTPEIMETHD.

OO1iee ynCiIO 4acoB, PEKOMEHIOBAaHHBIX AJI1 U3y4eHUs] OMojoruu — 68 yacos: B
10 xmacce — 34 gaca (1 gyac B Henento), B 11 kimacce — 34 yaca (1 gac B Heeno).



COAEPKXAHUE OBYYEHUA

10 KJIIACC

Tema 1. buoJiorusi Kak Hayka

buonorus xak Hayka. CBsi3p OHMOJOTHMH C OOIIECTBEHHBIMH, TEXHUYECKUMH U
JPYTUMH €CTECTBEHHBIMU Haykamu, ¢uiiocodurei, STUKOHN, 3CTEeTUKON U mpaBoM. Poib
owosiorun B (OPMHUPOBAHUM COBPEMEHHON HaydyHOW KapTwHbl MHpa. Cucrema
OMOJIOTHYECKUX HaYK.

Metoapl TO3HAHUSL KUBOM MNpUPOAbI (HAOJIOAEHUE, SKCIEPUMEHT, OIHCAHUE,
U3MepeHue, KiiaccuuKalys, MoJeIMPOBaHNE, CTATUCTHYECKAst 00pabOTKa JaHHBIX ).

Hemoncmpayuu:
llopmpemuwi: Y. 1apsun, I'. Mennens, H.K. Konbios, /x. Yorcon nu @. Kpuk.
Tabauywl u cxemol: «MeTOJIbI TO3HAHUS JKUBOU TTPUPOJIBI».

Jlabopamopnsie u npakmuueckue paoomoi:
IIpaktruueckas padota Ne 1. «/cnosnib30BaHuE pa3aTUUHBIX METOA0B PHU U3YYECHHUH
OMOJOrNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U UX OPraHU3AIUSsA

XKusble cucteMbl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus Ouonoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpaszuwe. YPOBHU OpraHu3aluu OHOCHUCTEM:
MOJICKYJISIDHBIN, KIJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIMA, MOMYJISIHMOHHO-BUIOBOM,
HKOCUCTEMHBIHN (OMOT€0LEHOTHYECKUH ), OMOCHEPHBIN.

Jemoncmpayuu:

Tabauyvt u cxemovr: «OCHOBHBIE IPU3HAKH KU3HNY», « Y POBHU OPTaHU3AINH KUBOU
TIPUPOJIBI.

Obopyodosanue: Mmoaenb moJiekyibl JJHK.

Tema 3. XumMnueckuii cocTaB U CTPOEHHE KJIETKH

XUMHYECKAM COCTaB KIIETKHM. XHUMHUYECKHE DJIEMEHTBI: MAaKpOJIEMEHTHI,
MHKPO3JIEMEHTBL. Bosia 1 MUHEpabHBIE BEIECTBA.

DyHKIIUKA BOABI U MUHEPAIIbHBIX BEIIECTB B KieTke. [loniep:;kanne o0CMOTHUYECKOTO
Oananca.

benku. CoctaB u crpoeHue O€IKOB. AMMHOKHCIOTHI — MOHOMEpPBI OEJIKOB.
He3aMeHnMble W 3aMEHHUMbIE AMHHOKHCIOTBL. AMHHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpPBI OCTTKOBOM MOJEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUECKHE CBOMCTBA OenkoB. bronmornueckue pyHKIUN OCIIKOB.

depMmeHTH — Oumosornmueckue kartanmm3aTopbl. CTpoeHue ¢epMmMeHTa: aKTHUBHBIN
HEHTp, cyocTpatHasa cneuu@uunocts. Kodepmentsl. Butamunbl. Otauuns GepMeHTOB
OT HEOPraHWYECKUX KaTaIUu3aTOPOB.



VYrneBoabl: MOHOcaxapuabl (IJIOK03a, pubo3a W J1€30KCHpuO03a), JUcaxapuibl
(caxapo3a, J1aKkT03a) U moyMcaxapuabl (Kpaxmain, IIIMKOTeH, IeJIT0J103a). buonorndeckue
(GYHKIIUH yTIIEBOIOB.

Jlunuzel: Tpuraunepusl, Gochonunuapl, crepousl. ['uapodunbHO-TUIPODHOOHBIE
cBoiicTBa. buonormueckue ¢GyHkuuu nunugoB. CpaBHEHUE YTrIEBOAOB, OEIKOB U
JIMITAJIOB KaK UICTOYHUKOB SHEPTUH.

Hykneunossie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkiuun PHK. Bunsr PHK. ATO:
CTpoeHue U QyHKIIHH.

[utonorus — Hayka o kieTke. Knerounas Teopust — npumep B3aMMOJECUCTBUS UIEN
1 (haKTOB B HAYYHOM MO3HAaHUU. METO/bl U3yUEHUs KIIETKH.

Knerka kak nenoctHas >kuBasg cuctema. OOluMe NMpU3HAKU KIETOK: 3aMKHYTas
HapyxHast MeMOpaHna, Monekyibl JIHK kak renernueckuii anmapar, cUCTeMa CHUHTE3a
oenka.

Tunel KIETOK: dyKapuoTHUecKass U MpokapuoTHdeckass. OCOOEHHOCTH CTPOEHUs
npokapuotnyeckon kinetku. Kinerounas crenka O0akrepuii. CTpoeHue 3yKapuoTHUECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAsd CTEHKA, IJIMKOKAJIMKC, UX
¢ynkiun. Ilnasmarnuyeckas memOpana, e€ cBoiictBa W (pyHkuuu. l{uromnazma u eé
opranouapl. OnHoMemOpanHbie opraHounbl kietku: OIIC, ammapatr [onbmxu,
IM30COMBI.  llosyaBTOHOMHBIE ~ OpPraHoMAbl KIJIETKM: MWUTOXOHAPWUM, IUIACTHUJBL.
[Ipoucxoxnenne MUTOXOHAPUI U mnactu. Buasl minactun. HememOpaHHble OpraHouabl
KJIETKU: PUOOCOMBI, KJIETOUHBIM LEHTpP, LUEHTPUOJIM, PECHUYKH, KTYTUKH. DYHKIHUU
OpPraHOMIO0B KJIETKU. BKiroueHus.

SAnpo — perynsaTtopHblii HEeHTp kieTku. CTpoeHue sapa: saepHas 000J0uKa,
KapuoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BELIECTB B KJIETKE.

Jemoncmpayuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Juacpammor: «PacripeieieHne XMUMUYECKUX JJIEMEHTOB B HEKUBOU IMPUPOJIE»,
«PacripeneneHne XUMUYECKUX JIEMEHTOB B )KUBOU MPUPOJICH.

Tabnuyet u cxemwvi: «llepuogudeckass TaONMIa XUMHUYECKHX OJIEMEHTOBY,
«CTpoeHue MOJIEKYyJbl BOnbI», «buocuHTes Oenkay, «CTpoeHUE MOJIEKYJbl OelKay,
«Ctpoenue hepmenTa», «Hyknennossie kucnotsl. JJHK», «Ctpoenne monekynsr ATDy,
«CTpoeHue 3yKapuoOTHYECKOW KIEeTKW», «CTpoeHue >XKMBOTHOM KIeTku», «CTpoeHue
pacTUTENIbHOM KJIETKW», «CTpOoeHHE MNPOKAPUOTHYECKOM KieTku», «CTtpoeHue smapa
KJIETKNY, « YTIEBOABD, «JIMIUIBI».

Obopyoosanue: CBETOBOM MHUKPOCKOM, OOOpyIOBaHWE JJisi MPOBEICHUS
HAONIONCHUM, W3MEPEHUN, OKCIEPUMEHTOB, MUKPOMpPENapaThl  PaCTUTEIbHBIX,
’KUBOTHBIX M OaKTEepHUATIbHBIX KJIETOK.



Jlabopamopnwie u npakmuueckue padbomul:

JlabopatopHast padota Ne 1. «M3yyeHue kaTauTHUECKOW aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)y.

Jlaboparopnas padota Ne 2. «3yyeHue cTpoeHHs KIETOK PACTCHUM, ’KUBOTHBIX U
OaKTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMKUCAHUEY.

Tema 4. ) KusHeneATeIbHOCTh KJIETKHU

OOMeH BemiecTB, WIM MeTaboau3M. AccUMWISIIUSA (TJIaCTUYECKU OOMEH)
U JUCCUMUJIALMS (PHEPreTUYecCKuid OOMEH) — JBE CTOPOHBI €AMHOr0 Mpolecca
Metabonmu3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB M JDHEPTUM B TOHUMAaHUHU
MeTa0oIu3Ma.

Tunbr oOMeHa BeliecTB: aBTOTpOodHBIN U reTeporpodHbiii. Poias dhepMeHTOB B
OoOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®dotocunTe3. CBeTtoBas U TeMHOBas ¢as3bl (porocunrte3a. Peaknuu (orocunTesa.
OddextuBHOCTh (PoTOCHMHTE3a. 3HaUueHUEe (HOTOCUHTE3a IS )KU3HU Ha 3emie. BiausHue
yCJIOBUM cpelibl Ha (DOTOCHMHTE3 W CHOCOOBI TMOBBIINIEHUS €ro MPOJAYKTUBHOCTU Y
KYJbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYIolue OaKkTepun. 3HaUCHUE XEMOCUHTE3a JJIs KU3HU
Ha 3emJe.

OHepreTuueckuii oOMEH B KIeTKe. PacrieruieHne BeEIIeCTB, BbIIEJICHUE
U aKKyMYJIUPOBaHWE DHEPTUM B KIETKE. DTallbl SHEPreTUYecKoro oOMeHa. [ mukonms.
bpoxenne u ero Buabl. KuUCIOpOAHOE OKHCIEHHE, WJIH KJIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiuu matpuyHoro cuntesa. ['enernueckas uapopmanus u JJHK. Peanuzarnus
reHeTudecko uHpopmanuu B KJIETKe. [eHeTWYeckuii KOJ ¢ €ero CBOMCTBA.
Tpanckpunius — marpuunbiii cuate3 PHK. Tpancnsius — GuocunTe3 Oenka. DTarmbl
TpaHcisiuu. KonupoBanue aMuHokucnoT. Poibs pubocom B OuocuuTese Oerka.

Heknerounsie Qopmbl xu3Hu — Bupychl. Uctopust oTkpbiTus Bupycon (J.U.
NBanoBckuit). OCOOCHHOCTH CTPOCHUS U KU3HEHHOTO ITMKIJIa BUPYCOB. bakTeprodaru.
bosie3Hn pacreHuil, >KUBOTHBIX M YEJIOBEKAa, BbI3bBIBAEMBbIE BHUpycaMu. Bupyc
ummyHoaeduiuta yenoseka (BUY) — Bozoyaurens CIIN/la. OGpaTHas TpaHCKpUTITIUS,
peBepTaza u untTerpasa. [Ipodunaktuka pacnpocTpaHeHus BUPYCHBIX 3a00JICBaHUIA.

JHemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, JI.1. UBanosckuii, K.A. Tumupszes.

Tabnuyvr u cxemvr: «Tunel mmTaHmsY, «Metabomm3m», «MHTOXOHAPHUSY,
«OHepreTuueckuii oOMen», «Xnoportact», «®dorocuntesy, «Ctpoenme JIHK»,
«CtpoeHne u (yHKIIMOHMpOBaHUE TeHa», «CuHTE3 Oenka», «['eHeTH4YecKud KOmI»,
«Bupycoe», «baktepuodaru», «CtpoeHue u >xku3HeHHbIM 1wk Bupyca CII]/la,
oakrepuodaray, «Pemmukarus JTHK».

Obopyodosanue: wmonenmu-antumkamu — «Yasoeane JIHK w  Tpanckpuriumsy,
«buocunres 0enka», «CTpoeHue KIeTKu», Mmoaenb cTpykTypbl JJHK.
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Tema 5. Pa3MHOKeHHe U HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB

KiteTouHbIi UKL, WM )KU3HEHHBIN UK Ki1eTKku. MHTepdasa u mutos. IIponeccsl,
nporekatoume B uHTepdaze. Permkanus — peakiuss marpuuHoro cunresa JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIL. JIUIIJIONIHBINA U TallJIONTHBIN
XpPOMOCOMHBIE HaOOphl. XpoMmatuibl. [luTomornueckue OCHOBBI PA3MHOMKEHUS M
WHJMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jlenenue knetkn — Muto3. Ctaaun murtosa. [Iponeccel, mpoucxoasume Ha pa3HbIX
CTausIX MUTO3a. BUOJIOrnYeCKuil CMBICI MUTO3a.

[Iporpammupyemasi THOEITb KIETKH — aIloITO3.

@opMBbI pa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe W mnojoBoe. Buapl 0Oecnosioro
pa3MHOXXEHUS:  JIeJICHWE HAJBOE, I[OYKOBAHHE OJHO- U  MHOTOKJIETOYHBIX,
cropooOpa3oBaHUE, BEreTaTUBHOE pa3MHOXKEHUE. VCKyCcCTBEHHOE KJIOHUPOBAHUE
OpraHU3MOB, €r0 3HAYECHHE TSl CEJIEKIUU.

[TonoBOE pazMHOKEHUE, €T0 OTIANYUS OT OECIIOJIOTO.

Meito3. Craguu wmeio3a. Ilpoueccel, NpoUCXOAAIIME HA CTaAUSIX MEHo3a.
[ToBenenne xpomocoMm B Meiro3e. Kpoccunrosep. buosiorndecknii cMbICil M 3HAYEHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa30BaHUs IMOJOBBIX KJIETOK y JKMBOTHBIX. [lomoBbie
JKeJe3bl: CEMEHHUKU U sSsuYHUKUA. OOpa3oBaHUE W pa3BUTHUE TOJOBBIX KJIETOK — ramMeT
(cmepmaTto3ouy, SMIEKIETKa) — crepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
ANLEKIETOK U ciepMaro3ouaoB. Omnonorsopenue. [TapreHorenes.

NunuBunyanbHoe  pa3BuTue  (OHTOreHe3).  DOMOpHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTanbl IMOPUOHAIBHOTO PA3BUTHUSI Y TMO3BOHOYHBIX JKMBOTHBIX:
npobieHue, TracTpynsanus, opraHoreHes. IloctamOpuoHansHOe —pasBuTHE. THIIBI
MOCTAMOPUOHATBLHOTO PA3BUTHUS: TIPSIMOE, HENPsAMOe (TUYuHOYHOE). BiusiHue cpenbl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOICTRA.

Poct u pa3Butue pactenuil. OHTOreHe3 [IBETKOBOTO PAaCTEHHUS: CTPOCHHUE CEMEHH,
CTaJuu Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyer u  cxemovl: «DOpMBI  pa3sMHOKEHHS OPTraHM3MOBY», «JIBoiHOE
OIUIOIOTBOPEHUE Y LBETKOBBIX PAaCTECHUW», «BereraTuBHOE pa3MHOXKEHHUE PACTEHUN,
«Jlenenue kieTku 6akTepuiny, « CTpoeHUE MOJIOBBIX KIETOK», «CTpOSHHUE XPOMOCOMBDY,
«Knerounbiii mukny, «Pemmukanus JJHK», «Muto3y, «Menosy, «IIpsamoe u Henpsamoe
pa3Butue», «l'aMeToreHe3 y MICKONMUTAIOINX M YesloBeKa», «OCHOBHBIE CTaIuH
OHTOT€HE3a».

Obopyoosanue: MHKPOCKOT, MUKPOMpPENapaThbl «CniepMaTo30u bl
MJICKOTIUTAIOWIETO», <« SlilekneTka MieKkonuTaromero», «Kapuokunes B kieTkax
KOpEIIIKa JIyKa», MarHuTHas MoJeib-anmuiukamnus «Jlenenue knerkm», monaens [IHK,
MoIeNTb MeTa(azHOl XPOMOCOMBI.
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Jlabopamopnvie u npakmuyueckue padomul:

Jlaboparopnas pabdota Ne 3. «HabmrogeHue MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MHUKpPOITIperapaTaxy.

Jlaboparopnas pabora Ne 4. «M3yueHne CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax.

Tema 6. HaciiencTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHetuku. Mcropus paszButvs reHeTuku. Ponb nuromoruu
1 SMOPHOJIOTMH B CTAHOBJICHUM FeHETUKU. BKiiag poccuiickux u 3apyO0eKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeToabl TeHEeTUKH (TMOpUI0JIOTMYECKHUM, HUTOT€HETUYECKU,
MOJIEKYJISIpHO-TeHETHUEeCKUii). (OCHOBHBIE TE€HETHYECKHUE TMOHITHSA. [ eHeTmyeckas
CHUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS TPU3HAKOB, YCTaHOBJIEHHbIe [. MeHuenem.
MonorubpuiHoe CKpeluBaHue. 3aKoH €MHO-00pa3usi THOPUIOB MEPBOrO MOKOJICHHUS.
[IpaBriIO TOMHUHUPOBAHUSA. 3aAKOH PACIICIUICHUS MPU3HAKOB. [ UIIOTE3a YUCTOTHI raMeT.
[TomHOE M HEMOTHOE JOMUHUPOBAHHUE.

JNuruOpuaHoe cKpeuBaHue. 3aKOH HE3aBHUCHUMOTO HAcJEeIOBaHUS IPU3HAKOB.
[{uTorenernueckre  OCHOBBI ~ AUTUOPUIAHOTO  CKpEUIMBaHUA.  AHaJIM3UPYIOIIEe
cKkpemuBanue. Mcrnoiib30BaHWE AHATU3ZUPYIOUIETO CKPEIIMBAHUSA JJISl ONPECIICHUS
re€HOTHUIIa OCOOHU.

CuerieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mo cCremieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapyleHre cueryieHus: FreHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHUS HACIIEICTBEHHOCTH. | €eHETHUUECKHUE KapThl.

['enetnka mnoma. XpOMOCOMHOE OIpeaesieHue Tmoia. AYTOCOMBI W TOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIE ¥ reTeporaMeTHbIE Opranu3mMsl. HaciienoBanue npu3HaKkos,
CUETUICHHBIX C TTOJIOM.

N3menunBOCTh. BUabl N3MEHUMBOCTU: HEHACIIEACTBEHHAS U HACIEACTBEHHAs. Poiib
Cpelbl B HEHACIIEJICTBEHHON W3MEHYMBOCTH. XAapaKTEPUCTUKA MOIUDUKAITMOHHON
W3MEHYMBOCTH. BapuanmoHHBIM psSA W BapualMoOHHAas KpuBas. Hopma peaxkuumn
npu3Haka. KoJnuecTBEeHHbIE M KaU€CTBEHHBIE MPU3HAKYU U UX HOpMa peakiuu. CBONCTBA
MOAU(PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencrBennass, wiM TEHOTUNMYECKasl, W3MEHYMBOCTb. KomOuHaTUBHAs
W3MEHYMBOCTh. Mel03 U MOJOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MytanonHnass u3MeH4YMBOCTh. Kiaccudukainus myTtainuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtora U npuuuHbBl MyTauuil. MyTtareHHele  QakTopbl. 3aKOH
TOMOJIOTUYECKUX PSAZIOB B HaCJaeICTBEHHOM n3MeHunBoctr H.M. BaBuioga.

BuesnepHnas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METO/Ibl TEHETHKH YEJIOBEKA!
reHeaJornueCcKui, OJIM3HEIOBBINA, IUTOTEHETUYECKUN, OMOXUMUYECKUM, MOJIEKYJISIPHO-
F€HETUYECKU . CoBpemMeHHoe OTpeACIICHUE TE€HOTHIIA! MTOJTHOT€HOMHOE
CEKBEHHPOBAHWE, TECHOTUIIMPOBAHHWE, B TOM uucie ¢ mnomomblo [II[P-ananu3a.
HacnencrBennsie 3a001eBaHus YeslOBeKa: FreHHbIE 00J1€3HU, 00JI€3HU C HACIIEICTBEHHON
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IPEIPacIOoNOKEHHOCThIO, XPOMOCOMHbIE Oosie3Hn. ComaTHuecKue U TeHEPaTHUBHBIC
myTtauuu. CTBOJIOBBIE KJIETKU. [IpmHIUNBI 310poBOro odOpasa >KM3HHM, JUArHOCTHUKH,
npoQUIaKTUKA W JIEYCHHUs] TEHETHYeCKHX Oose3Heil. Meauko-reHeTHIeckoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEIUIIMHCKON T€HETUKHU B MPEJOTBPAILIECHNUN U JICYEHUU
TeHETUYECKUX 3a00JIEBaHUN YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: T'. Mennenb, T. Mopran, I'. ne ®puz, C.C. YerBepukos, H.B.
Tumodeen-Pecorckuii, H.J1. Bapuios.

Tabauyvr u cxemvi: «MOHOTHOPHIHOE CKPEUIMBAHME M €r0 IUTOTCHETUYECKas
OCHOBa», «3aKOH pacHICIJICHUS U €ro IIUTOTCHETHYEeCKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «JluruOpuaHoe ckpemmBaHuey, «l{uTonornyeckue OCHOBBI JUTHOPHUIHOTO
CKpemuBaHus», «Menos», «B3anMOAEHNCTBUE aJUICNIBHBIX TE€HOB», «l'eHeTnueckue
KapThl PACTEHUM, >XUBOTHBIX W 4YeEJOBEKa», «l'eHeTnka mnosa», «3aKOHOMEPHOCTH
HAaCJIEJOBAaHUsI, CLIETUIEHHOTO C MOJ0MY», «KapHOTHUIIBbI YeIOBEKA U AKUBOTHBIX», «BHIbI
u3MeHYuBoCcTH», «MoaudukanmonHas u3MeHYUBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpymnim KpoBu», « MyTarimoHHasi U3AMEHUYHUBOCTHY.

Obopyoosanue:  MoJenu-amiuIMKauu  «MOHOTHOPUHOE  CKpEIIMBAHUEY,
«Henonnoe  gomuHMpoBaHue»,  «uruOpuaHoe  ckpemmBaHue», «llepekpéct
XpPOMOCOM», MHKPOCKOII M MHKporpenapar «/Ipozodpuna» (Hopma, mytauuu (Hopmbl
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

Jlabopamopnwie u npakmuueckue padbomul:

JlaGoparopnas pabora Ne 5. «UM3ydyeHwe pe3ylnbTaTOB MOHOTHOPHIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y TPO30( MBI HA TOTOBBIX MUKPOIIPEapaTax.

Jlaboparoprnas pabota Ne 6. «M3ydenune MoAMUKANMOHHONW W3MEHYHBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBOM.

Jlabopatopnass padota Ne 7. «AHanu3 MyTanuil y Apo30(uiabl Ha TOTOBBIX
MUKpOTIperapaTax.

[Tpaktiaeckas pabota Ne 2. «CocTaBieHne u aHaJINU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Ceneknups Kak Hayka U MPOLECC. 3apOKICHUE CENEKINU U JOMECTUKALUA. Y YEHUE
H.W. BaBunoBa o meHTpax MPOUCXOXKACHHUS U MHOTOOOpa3usi KyJbTypPHBIX PaCTECHUH.
[{eHTpBI IPOUCXOKICHHS TOMAIIHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CENeKUMU. MaccoBbIii M HHIMBUIYAIbHBIA OTOOPHI B
CEJEKIIMM pACTEHUHM W KUBOTHBIX. OueHka J3Kcrepbepa. biIM3KopoACTBEHHOE
ckpenuBanue — UHOpuAuHT. Yucras nuuaug. CKpelBaHue YuCThIX JUHUH. ['eTepo3uc,
wi rubpuaHas cuia. HepoacTBeHHoe ckpemuBaHue — ayTOpuauHr. OtaanéHHas
rubpuauzanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 U MoJy4YeHUE MOJUIIIIOUIOB.
JlocTrxkeHns CeNeKINNA PAaCTEHUH, J)KUBOTHBIX U MUKPOOPIaHU3MOB.

BbHOTEXHOJIOTHSI KaK O0Tpaciib MPOU3BOACTBA. [ eHHast MHXKEHepHs. DTarbl CO30aHUs
pexomOuHanTHOM JIHK wu TpaHcrennbix opranusmoB. KiietouHas uWHXeHepUs.
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Kierounblie KynpTypbel. MHUKpPOKIOHAJIBbHOE pa3MHOXKEHUE pacTeHuil. KimoHupoBanue
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  OKOJOTMYECKHE U
strueckue mpodiueMbl. MO — reneTudecki MOAU(PHUITMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./]. Kapneuenko, M.®. 1BaHoB.

Tabauywl u cxemwl: xapTa «L{eHTpBI IPOUCXOKIEHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pactenuit», «llopoapl nOMamIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pPacTEHUI»,
«Otnanéunas rudpuanzanus», «Padoter akagemuka M.®. MiBanoBay, «I[lonuruionusy,
«OO0BeKThl ~ OWOoTexXHONOrMM»,  «KileTouHble  KynbTypbl M KJIOHHPOBAHHEY,
«KoHCTpynpOoBaHue U NEPEHOC T€HOB, XPOMOCOM).

Obopyoosanue: MyJs KM TUIOJOB U KOPHEIUIONOB IUKHUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repbapuil «CenbCKOX035MCTBEHHBIE PACTEHUS.

Jlabopamopnsie u npakmuueckue paoomaoi:

Okckypeust « OCHOBHBIE METOIBI M IOCTHXKEHUS CENEKLINHU PACTEHUI U KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATENbHBIA YYaCTOK,
B TEIUTMYHOE XO35HUCTBO, JJA0OPATOPUIO arPOYHUBEPCUTETA UIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. IBosonIHOHHAS OHOJIOTHUSA

[IpennochuIKM BOSHUKHOBEHUS BOJIOIMOHHON TEOPUU. DBOIIOLUOHHAS TEOPUS U
e€ MecTo B Onosioruu. BiusiHue 3BOTIOLIMOHHON TEOPUH HA PA3BUTHE OMOJIOTUH U IPYTUX
HayK.

CeugerenscTBa  3BOJIOUMM.  [lameoHTONmoOrMyeckue:  MOCIEAOBATEIBHOCTH
MOSIBJICHUSI BUJOB B  TAJICOHTOJIOTHYECKOM  JIETOMHMCH, TMEPEXOJIHbIE  (OPMBI.
buoreorpaduueckue: cxoacTBo U paznuune GpayH 1 GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U Pa3IHuusi OSMOPHOHOB Ppa3HBIX BHUJOB
MO3BOHOYHBIX.  CpaBHUTEIIBHO-AaHATOMUYECKHUE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METa0OJIMYEeCKUX TMyTed y BCeX
OpPraHu3MOB.

OBomononHas teopust U. Jlapsuna. [Ipeanockuiky BO3SHUKHOBEHUST JapBUHU3MA.
JIBrKyIMe CwIbl ABOJIIONMU BHIIOB 1O JlapBuHy (M30BITOYHOE Pa3MHOMKEHUE MIPH
OTPaHUYEHHOCTH pecypcos, HEOIpeIeIIEHHAA U3MEHYHUBOCTb, 6opnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN 0TOOD).

Cuntetnueckas Teopus 3Boounn (CTI) U €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBodronus. [Tonmynsuns kak eIMHULA BUIa U BOJIIOLIUH.

JBvxymue cuibl (PaxToOpbl) SBOTIONNK BUOB B IPUPOie. MyTarlmoHHBIN ITPoIiece
¥ KOMOMHATUBHASA U3MEHYUBOCTH. [lomynsiionnbpie BOIHbBI U ipeiid reHoB. M3omsmnus u
MUTpALUSL.

EctectBennblit 0TOOp — HampaBIstoNMil akTop 3BooNKUNA. POPMBI €CTECTBEHHOTO
otoopa.
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[IpucrnocobneHHOCT,  OPraHU3MOB  KaK  pe3yiapTaT  3BoJtonuHu.  [Ipumepsr
IPUCIIOCOOIEHUN y OpraHu3MoB. ApoMop(03bl U UINO-adaNTaLUN.

Bun u BunooGpazosanue. Kputepun Buga. OcHoBHBIE (HOPMBI BUAOOOPA30BaAHUS:
reorpauyeckoe, IKOJIOTHYECKOE.

MakposBomtorusi.  dopmel  3BomronMM:  (UIETHYECKAs,  JAUBEPIrEeHTHas,
KOHBEpreHTHasl, apajuiesbHas. HeoOpaTuMocTh 3BOITIOLUH.

[IpoucxoxaeHne OT HECNEUMAIM3UPOBAHHBIX Mpeakos. [Iporpeccupyromas
crenuann3anysa. AIanTUBHAs paJrAaLysl.

Jemoncmpayuu:

llopmpemuwi: K. Jlunneit, XK.b. Jlamapk, Y. Jlapsun, B.O. Koanesckuii, K.M. bap,
0. I'ekkenb, @. Mromiep, A.H. Cesep1ios.

Tabauyvl u cxemvi: «Pa3BuTHE OpPraHMYECKOro MUpa Ha 3emiie», «3apoAbIlIn
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepuKc», «DopMbl OOPHOBI 3a CYIIECTBOBAHUEY,
«EcrecTtBeHHbIN 0TOOpPY», «MHOroo06pa3ue cCOpToB pacTteHuit», «MHorooOpasue mopo
KUBOTHBIX», «llomymsiuum», «MyTallMOHHAsE U3MEHYHMBOCTBHY, «ApPOMOP(O3bD»,
«anoamantamuny», «O0mas aereHepamus», «JBwxynme cuibl 3Bomonun», «Kapra-
cxema wmapmpyra nyremectsus Y. Jlapsuna», «boppba 3a cyliecTBOBaHHEY,
«[IpucnocobieHHOCTh OpPraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJIOTUYECKOE BUI000PA30BAHUE.

Obopyoosanue.; KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPAaCKH, HaOOP
IJIOJIOB U CeMsH, KoJuleKIus «lIpuMephl 3alIUTHBIX MPUCTIOCOOIECHUN Y KUBOTHBIX,
Mozaenb «OCHOBHBIC HAMpaBICHUS HBOMIONUNY», OOBEMHas wmoxaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX».

buoreorpaduueckas kapra mupa, KoJuekius «DopMbl COXPaHHOCTH HCKOMAEMBbIX
JKUBOTHBIX W pacTeHUi», Moenb anmmkanus «llepekpéct Xxpomocom», BIIaKHbIE
npenapatel  «Pa3BuTHe HacekoMmoro», «Pa3BuTue JMTymIKW», MHKpompenapar
«Ipo3zoduna» (Hopma, MyTariuu GOpMbI KPbLIILEB U OKPACKH TEJNA).

Jlabopamopnsie u npakmuueckue pabomoi:

Jlaboparopnas pabota Ne 1. «CpaBHeHuEe BHUIOB 10 MOPGOJIOTHYECKOMY
KPUTEPUION.

Jlaboparopuas pabora Ne 2. «OnucaHue MNPUCTIOCOOIECHHOCTH OpraHu3Ma U
€€ OTHOCUTEIHLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME M Pa3BUTHE KU3HU Ha 3emuie

JloHayyHbIE TIPEICTABICHHUS O 3apOXKIACHUM JKU3HU. HaydyHble THUIIOTE3BI
BO3HMKHOBEHUS XU3HHU Ha 3emiie: aOMOTeHe3 M MaHCIepMUs. XUMUYECKast dBOJIOIIHSL.
AOHOTeHHBIN CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAaHUYECKUX. DKCIIEPUMEHTAIBHOE
MOATBEPKACHUE XUMHUUYCCKOM d2Boronid. HadambHble d3Tambl  OHOJIOTHYECKOM
sBomonuu. l'mnoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NPOTOKIETKU. IlepBbie KieTkm U ux 3Bodonud. PopMupoBaHUE
OCHOBHBIX I'PYMII )KUBBIX OPTaHU3MOB.
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Pa3Butne xu3HuM Ha 3emiue mo spam W nepuonaMm. Karapxeil. Apxelickas u
npoTepo3oiickas 3pel. Ilaneo3orickas 3pa U €€ nepuoapl: KEeMOPUHCKUHN, OPOBUKCKHM,
CUIIypUNCKUN, NIEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3o30KcKkas 3pa u €€ MepUuoIbl: TPUACOBBIN, FOPCKHUM, MEIIOBOM.

KaliHo3o1ckas 3pa u €€ nepuoabl: NajJeoreHOBbI, HEOT€HOBBIN, aHTPOIIOTCHOBBIM.

XapakTepucTvka KIMMAaTa W TEOJOTMYECKHX MporeccoB. (OCHOBHBIE 3Tallbl
ABOJIIOIMU PACTUTEILHOTO U )KUBOTHOTO MHUpa. ApoMOp(d03bl y paCTEHUN U KUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYI JKUBBIX OPTaHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak OTpaxkeHue d3BorouuH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

DOBOJIIOLIMST 4YeNOBEKa. AHTPONOJIOrUsA Kak Hayka. Pa3BuTHe npeacTaBiIeHUH O
IIPOUCXO0XKJICHUU 4eoBeKa. MeTobl n3ydeHus: antpornoreHe3a. CXoACTBa U pa3nyus
YeJI0BEKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YETOBEKA.

JIBwxytue cuiibl (akTopbl) aHTpornorene3a. HacnencrBeHHass M3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBIM 00pa3 >KU3HU, WM3TOTOBJIEHUE OPYIUM Tpyaa,
MBIILJIEHUE, PEYb.

OCHOBHBIE CTaUM W BETBU SBOJIOLMU YEJIOBEKA: aBCTpaJIONUTEKH, YenoBek
yMenbli, YenmoBek npsamMoxonsdmuid, YenoBek HeaHIepTaabCKui, YenoBeK pa3yMHBIN.
Haxonku vckomaemMbIX OCTaTKOB, BPEMsI CYLIECTBOBAaHHMs, 00JIACTh PacHpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs.

UYenosedeckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BponeouaHas (eBpasuiickasi),
HErpo-aBCTpaJIOUIHAST (PKBAaTOpHUAJbHAs), MOHTOJIOUJIHAS (a3UaTCKO-aMepUKaHCKas).
YepTbl NOpPHUCIOCOOJIEHHOCTH TMPEACTABUTENECH YENOBEYECKUX pPac K  YCIOBHUSAM
cymectBoBanus. EnuHcTBO yenoBeveckux pac. Kpuruka pacusma.

Hemoncmpayuu:

llopmpemuwi: ®©. Penn, JI. [Tactep, A.W. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabnuyer u cxemvi: «Bo3aukHOBeHHe CONMHEYHOM CHCTEMB», «Pa3BuTHE
opraHu4yeckoro  mupa»,  «PactutenbHas — KkineTka»,  «KHUBOTHas  KJIETKay,
«IIpokapuotuyeckas kierka», «CoBpeMEHHasi CHCTEMa OpPraHUYECKOTO MHUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE MECTa MAJICOHTOJIOTMYECKUX HAXOJIOK MPEJIKOB COBPEMEHHOIO YEIIOBEKAY,
«/lpeBHenmme moan», «JpeBHue momm», «llepBble  COBPEMEHHBIE  JIFOJINY,
«YHenoBeueckue pacoh».

Obopyoosanue: mymnsixu «lIpoucxoxnenne denoBeka» (OFOCThI aBCTPAJIOMUTEKA,
MUTEKAHTPOTNa, HeaHAepTaliblla, KPOMAHBOHIIA), CJCTKU WM W300paKeHHUS] KaMEHHBIX
opyauii  mepBOOBITHOTO  4YeloBeka  (KaMHHU-YONIEphl,  pyoOumia,  ckpebia),
ICOXPOHOJIOTHYECKAsT TaliauIa, KOJUICKIUS «DOopMbl COXPAHHOCTH HCKOIAEMbIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopnvie u npakmuyueckue papomui:
[Tpaxtnueckass pabora Ne 1. «M3ydeHume HCKOMAEMBIX OCTATKOB pAcTEHUH M
YKUBOTHBIX B KOJUICKITHSX).
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DKCKypcust «IBOJIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN
WU KpaeBeAYECKUM My3ei).

Tema 3. Opranu3mbl U OKpY:KalolIas cpena

OKOJIOTHsI KAaK Hayka. 3aJadd M paslaeibl 3KOJIOTMH. MeToabl 3KOJOTMYECKHUX
UCCJIEI0OBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3AYLIHas, [OYBEHHas,
BHYTPUOPraHU3MEHHAs!.

Okosnorudeckue  ¢akropbl. Knaccuduxamus — 3Koiorndeckux — (pakTOpOB:
abnoTnyeckne, OMOTUYECKHUE U aHTPOIIOTe€HHbIE. J[eiCTBHE S3KOJIOTHYECKUX (PAKTOPOB Ha
OpraHU3MBbl.

AbGuoTtnueckue (aKTOpbl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[TpucniocoOnenust OpraHu3MoB K JEUCTBUIO abnoTHueckux (akTopoB. buonorunueckue
PUTMBL.

buotnueckue dakropsl. Bumbl OMOTHUYECKUX B3aUMOJCUCTBUNA: KOHKYpPECHIIUSA,
XUIIHUYECTBO, cUMOMO3 W ero Qopmel. IlapasuTusMm, Koomepamus, MYTyalau3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCANIU3M, HEUTpaIU3M.
3HaueHHe OMOTHYECKMX B3aUMOJEWCTBUI ISl  CYIIECTBOBAaHUS  OPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKU NOMyIsuur. OCHOBHBIE MTOKA3aTENN MOIYJISILUY:
YUCJIEHHOCTb, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTD, MPUPOCT, MUTpaLMs. JnHaMuka
YUCJIEHHOCTHU MOMYJISUUN U €€ PeryJIsiusl.

Hemoncmpayuu:

THopmpempsi: A. I'ymbonpar, K.®. Pynbe, O. ['ekkens.

Tabauyvr u cxemwvr: xapta «llpupomnsie 30HB 3emnu», «Cpenbl oOUTaHUS
OopranusmoBy», «@otonepuoausm», «llomynsiunm»,  «3aKOHOMEPHOCTH  POCTa
YUCJIICHHOCTHU NOMYJISIMU HHDY30puu-Tyhenbkuy, «llumieBsie menm.

Jlabopamopnsie u npakmuueckue paoomoi:

JlaGopatopras pabora Ne 3. «Mopdomornyeckue OCOOCHHOCTH pacTEHUI
13 pa3HbIX MECT OOUTAHUS.

Jlabopatopuasi pabora No 4. «BnusHue cBeTa Ha POCT M pPa3BUTHE YEPEHKOB
KOJIEYCa».

[Ipaktuueckas padora Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIIIUI Pa3HBIX BHJIOB
paCTEHUIN.

Tema 4. CoolOurecTBa ¥ 3KOJI0TMYECKHE CHCTEMBbI
CooOmiectBo  opranu3sMoB — OuoneHo3. CTpyKTypbsl OHOLIEHO3a: BUIOBa,
pOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buasi-nomuHanTsl. CBsi3u B OMOIIEHO3E.
Dxosioruyeckue cuctemsl (akocructemsl). [lonsTue 00 3xocucTeMe U OUOTeOIIeHO3E.
OYHKITMOHAIBHBIE KOMIIOHEHTBI SKOCUCTEMBI: TTPOIYIICHTHI, KOHCYMEHTBI, PEIYIIEHTHI.
KpyroBopoT BeliecTB u MOTOK YHEPTHH B dKocucTeme. Tpoduueckue (MUIEeBbIC) YPOBHU
skocucTeMsbl. [Iuiessie nenu u cetu. OCHOBHBIE TIOKA3aTeNIM HIKOCUCTEMBI: Onomacca,
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OPOAYKIMSI. ODKOJOTUYECKUE MUPAMUJBL: MPOAYKLUHH, YHCICHHOCTH, OHMOMACCHI.
CBolicTBa 9KOCHCTEM: YCTOMYMBOCTD, CAMOPETYIISIIUS, pa3Butue. Cykiieccus.

[IpuponHbie 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p U pPEK. DKOCHUCTEMa XBOWHOTO
WJTA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIC HKOCUCTEMBEI. ATPOIKOCHCTEMBI. YpO03IKOCUCTEMBI.
buonornueckoe n Xx031iCTBEHHOE 3HAYCHUE arPO3KOCUCTEM H YPOOIKOCHCTEM.

buopasnooOpazue kak Qakrop ycrolunBocTH HKocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

Yuenne B.W. Bepnaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa 6nocdepsi.
Kusoe BemectBo u ero (QyHknuu. OcobeHHocTH Ouocdepsl Kak TI00aTbHON
AKOCUCTEMBI. /[[nHaMuueckoe paBHOBECHE U oOpaTHas CBsA3b B Orocdepe.

KpyroBopoTs! BeriecTB 1 OHOre€0XUMHUIECKHE IIUKIIBI AIEMEHTOB (YIIIepoa, a30Ta).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBo B Ouocdepe 3emiin. AHTPOIOTEHHbIE M3MEHEHHUsT B Ouocdepe.
['mo0anbHbIE IKOIOTHUECKHUE POOIIEMBI.

CocyuiecTBoBaHHE TPUPObI U yesioBeuecTBa. CoxpaHeHne OMopa3HOOOpa3us Kak
OCHOBa ycTtoHunBocTH Omocdeprl. OCHOBA pallMOHAIBLHOTO YIPABICHHUS MPUPOTHBIMU
pecypcaMu U UX UCTIOJIb30BaHUE. JJOCTHKeHUsI OMOJIOTUN U OXpaHa MPUPOJIbI.

Jemoncmpayuu:

llopmpemuwi: A.JIx. Tencnu, B.H. Cykaués, B.U. Bepnanckuii.

Tabnuyer u cxemwvr: «llumessle menw», «buoleHO3: cOocTaB W CTPyKTypay,
«IIpuponnbie  cooOmiecTBa», «llemm muTaHUA», «IKOJOTUYECKAs] TUPAMUIIAN,
«buochepa u uenoBex», «IKOCHCTEMa HIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMa
XBOMHOIO Jeca», «buoneno3 Bogoéman, «ArpoueHos», «lIpumepHeie aHTPONIOTEHHBIE
BO3JCUCTBUS Ha Npupoay», «BaXHEWIIME HWCTOYHHUKM 3arpsi3HEHHUS BO3AyXa W
IPYHTOBBIX BOA», «llouBa — BakHeimas cocraBistomas Ouochepby, «DakToOphl
nerpanganuu mouBy, «llapaukoBsiil 3¢ ey, «DakTophl paAMOAKTHBHOTO 3arps3HEHUS
ouochepri», «Obmas crpykrypa 6uocheps», «Pacnpoctpanenue xxu3au B buocheper,
«O30HOBBIN dkpaH Ouochepw», «Kpyrosopot yriaepoga B Ouochepe», «KpyroBopor
a30Ta B PUPOIEY.

OOGopynoBanue: MojeNb-anIuIMKanusg «TUnuyHbie  OWOIEHO3bI», Trepbapuii
«PacturenbHpIe CcOOOIIECTBa», KOJUICKIHH «bHolleHO3», «Bpenutenn BakHEHIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», repbdapuu U KOJJICKIIMA PACTECHUN W >KHUBOTHBIX,
MPUHAJJICKAIINE K Pa3HbIM JKOJIOTHYECKUM TrpynmnaM oJHoro Bujaa, KpacHas kHura
Poccuiickoit @enepanuu, n300paskeHUsI OXPaHSIEMbIX BUJOB PACTCHUN U KUBOTHBIX.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOT'PAMMBI
1O BUOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

Cormacao ®I'OC COO ycraHaBIMBAIOTCS TPEOOBAaHUS K pe3yJbTaTaM OCBOCHHS
o0yJaroIMMHUCS ~ MpPOrpaMM  CcpelHero oomero  oOpa3oBaHUS:  JIMUYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JHMYHOCTHBIX pE3yJIbTaTOB OCBOCHUSA IpeaMera «buonorus»
BBIJICJICHBI CJEAYIONIUE COCTaBIISIIONIME: OCO3HAHHWE OOYYarOIUMUCS POCCUUCKOM
TPaXXIAHCKOM HJEHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U
CaMOOTIPE/ICJICHUIO, HAJMYUE MOTHUBAIIMU K OOYYEHHIO OMOJIOTHH, LI€JICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOCKICHHMM JIMYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TpaAulMid  pa3BUTUA  OHOJIOTMYECKOTO  3HAaHWUS, TOTOBHOCTb U
CIIOCOOHOCTh 0OYYaIOIIMXCSI PYKOBOJICTBOBAThCA B CBOEH JIESITEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTAHOBKaMHM, NPHUCYIIUMH CHCTEME OHOJIOTHYeCKOro O0Opa30oBaHMS,
HaJM4ue SKOJOTHMYECKOTO IMPABOCO3HAHUS, CIOCOOHOCTH CTAaBUTh IIEJIU U CTPOUTH
JKU3HEHHBIE TUIAHBI.

JIndyHOCTHBIE pe3ynbTaThl OCBOCHUSI Tmpenmera «buonorus» pmocrturarorcs
B ©IMHCTBE YuyeOHOH H  BOCHHTATEIBHOM  JEATCIBHOCTH B  COOTBETCTBUU
C TPaAWLIMOHHBIMH POCCUHUCKUMH COLMOKYJbTYPHBIMU, WUCTOPUUECKHUMHU U TYXOBHO-
HPAaBCTBEHHBIMU IICHHOCTSIMH, TPUHATHBIMH B OOIIECTBE IMpaBWIaMH M HOPMaMH
MOBEJICHUSI W  CIIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHMS, CaMOBOCIHTAHUSA H
CaMOpAa3BUTHUSA, PA3BUTHSI BHYTPEHHEW MO3UIMU JIUYHOCTH, NATPUOTHU3MA, YBAKECHUS K
3aKOHY W MPaBOMOPSIKY, YEJIOBEKY TpyJda M CTapIIEeMy IOKOJECHUIO, B3aUMHOTO
YBOXKEHUS, OEPEKHOr0 OTHOIIEHHUS K KYJIbTYPHOMY HACIEIUIO U  TPATULIUSIM
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickon denepanyu, IpUpOJI€ U OKPYKAIOIIEH CpETIE.

JIngHOCTHBIE PE3yNbTaThl OCBOCHHUSA Y4eOHOro mpeaMeTa «bHOJOTHSY TOKHBI
OTpaXXaThb TOTOBHOCTh U  CIIOCOOHOCTh  OOYYarOUIMXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3MIMEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIIECTBa, pacUIMpeHUE >KU3HEHHOI'O OIbITa W OMbITa
JIESITEILHOCTH B TIPOLIECCE peaanu3alMid OCHOBHBIX HAIPaBJICHUN BOCIHUTATEILHOU
JIeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaskaIaHCKOro BOCIIUTAHMSI:

C(OPMHPOBAHHOCTD TPAXKIAHCKOW IMO3UIMH OOYYaIoIIErocss Kak aKTHBHOTO H
OTBETCTBEHHOTO 4JIeHA POCCUHCKOTO 0OIIECTBA;

OCO3HAHME CBOMX KOHCTHUTYIHOHHBIX IPaB U 00sA3aHHOCTEH, yBa)KEHHE 3aKOHA H
PaBOMOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOW IEATEIBHOCTH IPH CO3JaHUHM Y4eOHBIX
MPOEKTOB, PEIICHUN YYEOHBIX W MO3HABATEIBHBIX 3aJa4, BHIIOJIHEHUU OMOJIOTHUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPEENATh COOCTBEHHYIO MO3MIMIO IO OTHOIICHHUIO K SIBJICHUSIM
COBPEMEHHOU XKU3HHU U OOBSICHITH €€;

YMEHUE YYHUTHIBATH B CBOUX JCHCTBUAX HEOOXOIAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICHCTBHS JIIOJIeH C pa3HBIMU YOEXKACHUAMHU, KYJIbTYPHBIMH IICHHOCTSIMU U
COLIMAJIbHBIM IIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKI€HUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOM EATEIIbHOCTH;

2) MaTPHOTHYECKOTO0 BOCTIMTAHMS

c(hOpPMHUPOBAHHOCTh POCCUUCKON TpaxAaHCKOW HWJICHTUYHOCTH, NATPUOTU3MA,
YBAXKEHHUSI K CBOEMY HApoOJy, YyBCTBa OTBETCTBEHHOCTH Iepen PoauHoM, ropmoctu 3a
CBOWM KpaH, CBOKO PoauHy, CBOW $3BIK W KyJbTYypYy, HPOLIJIOE UM HACTOSIIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuy;

[IECHHOCTHOE OTHOIICHWE K MPUPOJHOMY HACICAUIO M TAMSTHUKAM IPUPOIBI,
IOCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTH OIIEHWBATh BKJIAJ] POCCUHUCKUX YUYEHBIX B CTAHOBJICHHWE W Pa3BUTHE
OMOJIOTHY, TIOHUMAaHUs 3HAYECHUsSI OMOJIOTUM B TO3HAHUU 3aKOHOB MPUPOJIBI, B KU3HU
YyeJoBeKa U COBPEMEHHOI0 O0IIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CilyKeHHt0 u 3amute OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHHSI:
OCO3HaHUe JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO IMOBEICHHUS,
CITIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O MW IPUHUMATh OCO3HAHHBIC pelIeHUs,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;
OCO3HaHME JJUYHOTO BKJIJIa B IOCTPOCHUE YCTOWYHUBOTO OYIYIIIETO;
OTBETCTBEHHOE OTHOIICHHUE K CBOMM POJMTEIISAM, CO3JIaHHUI0 CEMbUM HA OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEWHOM >KW3HH B COOTBETCTBUM C TPAIULIUSAMU
Hapo0B Poccun;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas OSCTETHKY ObITa, HAYYHOIO H
TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHUH;

MOHUMaHKE SMOIMOHATIBHOIO BO3JCHCTBHS JKHBOW MPUPOABI M €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKCHHUIO B pa3HbIX BHIaX HCKYCCTBA, CTPEMJICHUE MTPOSIBIIATh
Ka4eCTBa TBOPUYCCKOM JIMYHOCTH;
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5) ¢uznyeckoro BocnuTaHHs, (OPMUPOBAHMSA  KYJBTYPbl 310pPOBbS W
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHMMAaHHUE U peanu3alus 3J0pOBOro M 0e30MmacHOro odpasza >KU3HH (310pOBOE
NUTaHUE, COONIOJCHUE TUTMEHUYECKUX MpaBUiI U HOpPM, COaaHCUPOBAHHBIM PEXKUM
3aHATUN U OTbIXA, PETysipHas Gu3NYecKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3WYECKOMY U ICUXUYECKOMY
3JI0POBBIO;

NOHUMaHUE IEHHOCTH MPaBWJI UHAUBUIYAIBHOTO U KOJUJIEKTUBHOIO O€30MacHOI0
MOBEJCHUS B CUTYAIUSIX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIOJIEH;

OCO3HaHWE TMOCIEACTBUNA U HENPUSTHS BPEIHBIX MPUBBIYEK (YMOTpeOseHus
QJIKOT0JIsI, HAPKOTUKOB, KYPEHUS);

6) TPya0BOIr0 BOCIIMTAHMA:

TOTOBHOCTbH K TPY/y, OCO3HAaHNE IIEHHOCTH MacTepCTBa, TPYAOII00HE;

TOTOBHOCTh K AKTUBHOM JIE€ATEIbHOCTH TEXHOJOTUYECKONM U  COLMAIBbHOU
HAIpaBJIEHHOCTH, CHOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJHATH TaKyIO JESTEIbHOCTD;

WHTEpEC K pa3IuyHbiM cdepaM NpodeCcCHOHATBHON AEATEeIbHOCTH, YMEHHE
COBEpLIaTh OCO3HAHHBINA BBHIOOP OyAylIel mpodeccuu U peaan30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIC TIJIaHbI;

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

7) 3K0JIOrHYEeCKOr0 BOCIUTAHMA:

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOUHUKY >KU3HU Ha
3emJie, OCHOBE €€ CYlIECTBOBAHUS,

MOBBIIIIEHUE  YPOBHS  DKOJOTUYECKOW  KYyJIbTYphl: NPUOOpPETEHHE  OIbITa
IJIAHUPOBAHUS MOCTYNKOB U OLUEHKHA UX BO3MOXKHBIX TMOCIEACTBUN ISl OKPYKAIOIIECH
Cpenbl;

OCO3HAHHUE I100ATLHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM U ITyTel UX pelIeHus;

CITOCOOHOCTh MCIOJIb30BaTh MPHOOpEeTaeMble NP M3YUCHUU OMOJIOTHU 3HAHHS H
YMEHUS TIPU PEUICHUU TPOOJIEM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOIOTIOIH30BAHIEM
(coOmroeHne TpaBWJI TOBEACHUS B TMPUPOJAE, HAIMPABICHHBIX HAa COXpPAaHCHHE
paBHOBECHS B YKOCHCTEMAaX, OXpaHy BUJIOB, DKOCUCTEM, brochepsr);

AKTUBHOE HEIPUATHE NEUCTBUM, NMPUHOCAIIUX BpPEN OKPYKAOIIEH MNPUPOIHOU
cpeie, yMEHHE NPOTHO3UPOBATH HEOJArONMPUITHBIE SKOJOTHMYECKUE TOCIECACTBUS
MPEANTPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HAJIMYKUE PA3ZBUTOTO HKOJIOTUYECKOIO MBIILIICHUS, JKOJOTMUYECKOM KYJIbTYpHI,
OMbITA JEATEIBHOCTH KOJOTMYECKON HANpPaBICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCS
VMU B I[I03HAaBAaTEJIbHOW, KOMMYHUKATMBHOM W COUHAIBHOM ITPAKTHUKE, TOTOBHOCTH
K YYaCTHIO B IIPAKTUYECKOMN JIEITEILHOCTH KOJIOTUYECKON HAIIPABICHHOCTH;
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8) meHHOCTH HAYYHOTO MO3HAHMUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOM IpPaKTUKHU, OCHOBAHHOIO Ha JHAJIOTe KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpLICHCTBOBAHUE SA3BIKOBOM W UWTATEJIbCKOW KYJIbTYphl Kak CpEICTBa
B3aMMOJEHCTBUS MEKIY JIOAbMU U IMO3HAHUS MUPA;

NOHMMaHue crienupuKy ONOJIOTUN KaK HayKH, OCO3HaHUs €€ poJid B pOPMUPOBAHUN
PAalMOHAIIBHOTO HAYYHOT'O MBILIUIEHUS, CO3[JaHUU LEJIOCTHOrO MpEACTaBICHUS 00
OKpY’KaloIlleM MHpE KaK O €JUHCTBE IPHUPOJbI, YEJOBEKAa U OOIIECTBA, B NO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIICHUH NpoOJieM COXpaHEHHs] MPUPOTHOTO
paBHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTU OHWOJIOTUM JJIs COBPEMEHHOM LMBHWJIM3ALUU:
oOecrieyeHuss HOBOIO YPOBHS pa3BUTHS MEIULMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX peIIaTh PECYpCHbIE MPOOJIEMbl Pa3BUTHUS YEIOBEUYECTBA,
noucka IyTed BbIXOJA M3 TJI00ANbHBIX JKOJOTMYECKUX MpoOdiIeM U obecreyeHus
nepexoga K yCTOMYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HMCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (HOPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKHX 3HAHUM B LENSIX MOBBILIECHUS
o0miel KyJbTypbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, KaK COCTAaBHOM dacTu
(YHKIIMOHAJIBHOW TpPaMOTHOCTH oOydaromuxcs, GOpMUPYEMOMl TMpU H3Y4YEHUU
OMoI0THH;

NOHMMAHHE CYIIHOCTH METOJOB ITI03HAHNUS, UCIIOJIb3YEMBIX B ECTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH KCIOJIB30BaTh MOJIy4aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBIICHUMN
OKPYXaIOLIEro MHpa W MPOUCXOASIIUX B HEM H3MEHEHUH, YMEHHE JeNaTh
O00OOCHOBaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAyUYHBIX (PAKTOB M MMEIOLIUXCS JaHHBIX C
LEJbIO MOJYYEHUS! JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIBHO UCII0JIb30BaTh OMOJIOrMYECKUE 3HAHUS JJIs PELLECHUS
npo6JieM B PEANIbHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HaHWE LEHHOCTH HAay4YHOW JIE€ATEIbHOCTH, TOTOBHOCTh OCYILECTBISATH
IIPOEKTHYIO U HCCIIE0BATENBCKYIO AEATENBHOCTh HHIUBUIYATIbHO U B TPYIIIIE;

TOTOBHOCTbH M CITIOCOOHOCTh K HETPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTHUBHOMY TOJIYYEHHUIO HOBBIX 3HaHUI MO OMOJIOTUU B COOTBETCTBUHM C )KM3HEHHBIMU
NOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIBTATHBI

MeranpeaMmeTHble pe3yiabTaThl OCBOCHUA YyuyeOHoro mpeamera «buosorus»
BKJIFOYAIOT: 3HAUMMbIE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOUIUXCS
MEXKIMCHUIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIeHaAyYHbIE TIOHSATHS, OTpaKarolue
I[EJIOCTHOCTh HAyYHON KapTUHBI MHUPA U CHEIU(UKY METOIOB TTO3HAHUS, UCTIONH3YEMBIX
B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPTrus, SBJIEHUE, MPOLIECC, CUCTEMA, HAYUHBIN
dbakT, TPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIIECIOBaHUE,
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HaOJI0/IeHUE, U3MEPEHUE, SIKCIIEPUMEHT U APYTUX), YHUBEPCAIbHbIE YUeOHbIE TEHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHKATUBHBIE, PETYJISTUBHEBIC), o0ecreunBaroIye
dbopmupoBaHre (PYHKIIMOHATHHOW TPAMOTHOCTH H  COIMAJBHONW  KOMIICTCHIIHH
oOy4aronmxcs, CIIOCOOHOCTD oOyyJaronmxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHUCCKUE 3HAHWSA W YHUBEpPCAIbHBIC Y4eOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COMAIIBHOM MPAKTHUKE.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIEe HeCTBUS
Bba3oBnle Jornueckue 1eMCTBUA:

CaMOCTOSITENIbHO (OPMYITUPOBATh U aKTYaIH3UPOBATH MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

UCIOJIb30BaTh NMPU OCBOCHUM 3HAHUN MPUEMBI JOTMUECKOI0 MBILIUICHUS (aHAIU3a,
CUHTE3a, CPaBHEHUS, Kilaccu(UKalum, 000011IEeHN s ), paCKPbIBATh CMBICII OMOJIOTUYECKUX
NOHATUHN (BBIACIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH CBSI3H C JIPYTUMHU
MOHSITUSIMH );

ONPENENATh LENH JIEITETbHOCTH, 3a1aBasi IapaMeTpbl U KPUTEPHUH UX JOCTUKEHUS,
COOTHOCHUTB PE€3YJIbTaThl IEATEIIBHOCTH C IIOCTABJICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TIOHITHS 17151 00BsICHEHUS (DAKTOB U SIBJICHUH KUBOU
MIPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, N€IyKTUBHbIE, [0 AHAJIOTUN),
BBISBJISITh 3aKOHOMEPHOCTH UM TPOTUBOPEUYUST B PACCMATPUBAEMBIX SIBIICHHSX,
(GOpMyIMpPOBATH BHIBOJIbBI M 3aKIIOUEHUS;

MPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBAa JJIA MNPEICTABIEHUS CYUIECTBEHHBIX
CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TaKKe MPOTHUBOPEUUI
Pa3HOro POJia, BBISIBJIEHHBIX B PA3IUYHBIX HHPOPMALIMOHHBIX HCTOYHUKAX;

pa3palaTbhiBaTh IUIaH pELIEHUs MNpoOJeMbl C YYETOM aHaliM3a MMEIOIIUXCS
MaTepHabHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€SATEJIBHOCTh, OLICHMBATh COOTBETCTBHE pE3YJIbTaTOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPJIMHUPOBATh U BBITIOJHATH PabOTy B YCIOBUAX PEabHOTO, BUPTYaIbHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;

pPa3BUBATh KPEATUBHOE MBIIIUICHUE IPU PEILICHUH KU3ZHEHHBIX TPOOJIEM.

ba3oBble uccienoBare/ibCKue 1eiCTBUS:

BJIQJIETh HaBbIKAMHU YYE€OHO-HCCIICIOBATEIILCKOM M TIPOCKTHON JEATEIIbHOCTH,
HABBIKAMH Pa3peIIeHUs Mpo0JIeM, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETbHOMY
MOMCKY METOJIOB PEIICHMs MPAKTUYECKUX 3aJiad, MPUMEHEHUIO Pa3IMYHBIX METOJOB
MO3HAHUS;

HCTIOJIB30BaTh PA3JIMYHbBIEC BUIbI JEATEIBHOCTH MO MOJYYEHUIO0 HOBOTO 3HAHMUS, €r0
WHTEPIpETaNU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B YUCOHBIX CUTYAIIHIX, B TOM YHCIIE
MIPU CO3/IaHUM YYEOHBIX U COIUATIBHBIX TTPOCKTOB;

dbopMHpOBaTH HAyYHBIM THUIN MBIIUIICHUS, BIaJE€Th HAYYHOW TEPMHUHOJIOTHEMH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;
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CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIC 3a7]a4H B 00Pa30BATEIHHON IEITEIILHOCTH
Y )KU3HCHHBIX CUTYaIIUsX;

BBISIBIIATH TIPUYHUHHO-CIIC/ICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/1a4y, BHIJIBUTATh
TUTIOTE3y €€ pelieHus, HaXOIUTh apTYMEHTHI JUIsl JOKa3aTeIhCTBA CBOUX YTBEPKICHUN,
3aJ1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIC B XOJIE PEIICHHUsS 3a/ladll Pe3ylbTaThl, KPUTUUECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATH MPUOOPETEHHBIHN OIIBIT;,

OCYIIECTBIISTH IeJICHAPABICHHBINA TIOUCK TIEPEHOCA CPEACTB U CIIOCOOOB JCHCTBUS
B ITPO()ECCHOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO M TPAKTUYCCKYIO O0IacTH
KU3HEIEATEIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC UCH, TTPEIaraTh OPUTHHAIBHBIC TTOAXObI M PEIICHUS, CTABUTh
poO0JIeMBbI U 3a/1a4H, IOMYyCKAIOIINE allbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmanmeii:

OpUEHTHUPOBAThCSA B PAa3IUYHBIX HCTOYHHMKAX HH(pOpMaluu (TEKCTe y4eOHOro
0coOUsl, HayYHO-TIOMYJISIPHOM JTUTEpaType, ONOJIOTUYECKUX CIOBapsX U CIIPaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax MdaHHbIX, B HHTepHeTe), aHaMM3UpoOBaTh HH(POpPMAIIUIO
Pa3INYHBIX BUAOB U (OPM IPEICTABICHUS, KpUTHUECKU OLICHUBATh €€ JT0OCTOBEPHOCTDb U
HENPOTUBOPEUNBOCTD;

(opMyIHpOBATH 3aMTPOCH] U MPUMEHSTH PA3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
Ounonornyeckoi nHGoOpMaII, HEOOXOIUMOM JIJIsl BBITIOJHEHUS YI€OHbIX 3a/1a4;

npuoOpeTaTh  ONBIT  HCHOJb30BaHUS  MHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHM, COBEpPUICHCTBOBATH KYJbTYpPY AKTHUBHOTO HCIIOJIb30BAHUS PAa3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BHIOMPATH ONTUMANIbHYIO (POPMY MpeCTaBIECHUSI OMOIOTMYECKOM
uH(popmauu (cxeMsbl, rpaduKu, TUarpaMmbl, TAOJIUILIBI, PUCYHKH U IPYTOE);

HCTIOJL30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA MPpHU paboTe ¢ OMOJIOTHYECKON
uH(popmanuen: TpUMEHATh XUMHYECKHE, (PU3NYEeCKHe W MaTeMaTU4YeCKHe 3HaKu |
CUMBOJIBI, (hOpMYJIbI, a00pEeBHATYPY, HOMEHKIIATYPY, UCTIOIB30BaTh U TPEOOPA30BLIBAThH
3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATJISAHOCTH;

BJIaJIeTh HABBIKAMM PACIIO3HABAHUS U 3alIUThl MHPOpMaLUU, WHPOPMALMOHHOU
0e30MacHOCTH JTUYHOCTH.

KomMMmyHuKaTHBHBIE YHUBepPCAJbHbIE y4yeOHbIE AelCTBUS
Oo0menue:

OCYH.I@CTBHSITB KOMMYHI/IKaI_II/II/I BO BCEX C(l)ean JKHN3HHU, AaKTHBHO y‘laCTBOBaTB
B JMAJIOT€ WM JIUCKYCCHH IO CYIIECTBY OOCyXaaeMod Tembl (yMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJICHUS OTHOCHUTEIIBHO BBIMOJHEHUS MpeJiaraéMoi 3a1aud,
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YYUTHIBATh MHTEPECH U COTJIACOBAHHOCTH MO3UIIMHN JAPYTHX YYaCTHUKOB JUATIOTA WA
JTUCKYCCUH);

pacro3HaBaTh HeBEpOAIbHBIE CPEICTBA OOIICHUS, TOHUMATh 3HAYCHUE COIUATHHBIX
3HAKOB, TPEANOCHUIOK BO3HUKHOBEHHSI KOH(MIMKTHBIX CUTYyalWid, YMETh CMSATYaTh
KOH(JIMKTBI U BECTH ITEPETOBOPHI;

BIIAJICTh PA3IUYHBIMH CIIOCOOAMHU OOIICHHWS W B3aUMOJCHCTBUS, ITOHUMATh
HaAMEPEHUS IPYTUX JIIOACH, MPOSBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY U B
KOPPEKTHOH popme PopMyTUpOBaTh CBOM BO3PAKCHHS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C MCIIOJIb30BAaHUEM SI3BIKOBBIX
CpPEICTB.

CoBMecTHAasI 1eITEJILHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHHOW U HHAUBUAYAIbHON pabOThI
MIPU PEIICHUU OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTb MPUMEHEHUS
TPYIIOBBIX (HOPM B3aMMOJIEUCTBHSI PU PEIICHUH YUeOHOM 3a/1auu;

BBIOMPATHh TEMATHKY U METOJIbl COBMECTHBIX JIEUCTBHI C yUETOM OOILIMX HHTEPECOB
Y BO3MOXKHOCTEW Ka)KJI0r0 WIEHA KOJIJIEKTHBA,

MPUHUMATh LEJTU COBMECTHOM AESTENbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JEUCTBHUS IO €€ JOCTHKEHUIO: COCTABIIATH IUIAH IEUCTBUIM, PACIIPENEIATh POJIU C YUETOM
MHEHUU YyYaCTHUKOB, O0CYKJaTh PE3yJIbTaThl COBMECTHOM padOThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJia M KaXKJOTO yYaCTHMKA KOMAaHJIbI B OOIIMIA
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLIEHUBATh MAEUM C I[IO3UIMU HOBU3HHBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh TO3UTUBHOE CTPATETUYECKOE MOBEJACHHUE B PA3JIMUHBIX CUTYALMSIX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh UHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCAJIbHBbIC Y4eOHbIE NeHCTBUA
Camoopranu3anus:

WCITOJIB30BaTh OMOJIOTMYECKUE 3HAHWS JJIA BBISBICHHS MPOOJIEM M WX PEIICHUS
B KU3HEHHBIX M YUYCOHBIX CUTYaIIMSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWH IIEJIEBBIC U CMBICIIOBBIC YCTAHOBKH B
CBOMX JICUCTBUSX M TIOCTYIKAX IO OTHOIIEHUIO K )KUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U
3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSTEIIbHO  OCYIIECTBIISATh TO3HABATEIBHYIO JIEATEIbHOCTh, BBISBIISTH
npoOiemMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7ayll B 0Opa30BaTEIbHOMN
NEATSILHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITEJIbHO COCTaBIIATh IJIAH PEIICHUS MPOOJEMBbI ¢ YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JlaBaTh OIICHKY HOBBIM CUTYAIIHSIM;

pacMpsaTh paMKi y9eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHUIA;

JieNaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pEIIeHHE;
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OLICHUBATh PUOOPETEHHBIIN ONBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U TMPOSBICHUIO HIMPOKON 3PYIUIIMN B Pa3HBIX
00JacTsAX 3HAHWM, IMOCTOSIHHO TOBBINIATH CBOM OOpPa30BaTENbHBIA W KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTH KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJa/IeTh HaBbIKAMM I1O3HABATEIbHON pe(IEKCUU KaK OCO3HAaHUS COBEpPLIAEMBIX
JNEWCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIb30BAThH
npu€Mbl peIEeKCUU IS OLIEHKH CUTYalluU, BEIOOpa BEPHOIO PELLICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHMUIO;

IIPUHUMATh MOTHUBBI U ApTYMEHTBI APYTUX P aHAJIU3E PE3YJIBTATOB AEATEIbHOCTH.

IIpunsTue ceds U APyrux:
MIPUHUMATH ce0sl, MOHUMasi CBOM HEJOCTAaTKU U JJOCTOMHCTBA,
IIPUHUMATh MOTHUBBI M ApTYMEHTHI APYTUX [IPU aHAIU3€E PE3YIIbTATOB IESITEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPaBO APYrUX Ha OIMIUOKHU;
pa3BUBaTh CIOCOOHOCTh TOHUMAThH MUP C O3ULIUH APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynabTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKJIIOYAIOT creuuduueckue majisg ydeOHoro npeamera «buonorus» HaydHbIe
3HaHMS, YMEHHS W  CHOCOOBl  JEHCTBUI 1O  OCBOCHHIO, HWHTEPIpPETANU
U TpeoOpa3oBaHUIO0 3HAHWM, BHUIBI JCSITEILHOCTH MO TMOJYYSHUIO HOBOTO 3HAHUSA U
NPUMEHCHUIO 3HAHUM B PA3JIUYHBIX YYEOHBIX CUTyallUsIX, a TaKXKe B peajbHbIX
KU3HCHHBIX CHUTYaIlUMsAX, CBSI3aHHBIX C Owuojoruei. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABICHBI M0 TOJIaM 00yUYeHHUS.

[IpeameTHbIC pe3yNbTaThl OCBOCHUS YueOHOTO npeameTa «buonorus» B 10 kiacce
JIOJKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OUOJIOTUHU B CUCTEME HAYYHOT'O 3HAHUS
CCTECTBEHHBIX HAyK, B ()OPMHPOBAHUU COBPEMECHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa M HAyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKHX U 3apyOC)KHBIX YUEHBIX-
OMONOrOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATILHOW TPaMOTHOCTH YeJOBEKa IS
pelieHus )KU3HECHHBIX 3a/1a4;

YMEHUE PaCKpPHIBATH COJIEPKAaHNE OMOJIOTMUECKUX TEPMHUHOB W TOHSATUN: KU3Hb,
KJIETKa, OpraHu3M, MeTa0o0au3M (0OMEH BEIIECTB M MPEBPAIlCHUE SHEPTHH ), TOMEOCTa3
(camoperymsiys), ypoBHEBas OpraHU3aIMs >XUBBIX CHCTEM, CaMOBOCIPOHW3BEICHHE
(peripoyKIiusi), HACJAEACTBEHHOCTh, U3MEHYHBOCTH, POCT U PA3BUTHE;

yMEHUE  W3JlaraTh  OWOJOTWYECKHEe TeopuH (KJIETOYHas, XpOMOCOMHasl,
MyTaIMOHHAsI, IIEHTPAIbHAsI TOTMa MOJISKYJISIpHOM Ouojyioruun), 3akoHsl (I'. Mennens,
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T. Moprana, H.1. BaBunoBa) u ydyeHus (0 LHEHTpaxX MHOT000pa3usi U MPOUCXOKACHUS
KylIbTypHBIX pacteHuit H.M. BaBunoBa), ompenensite TIpaHUIlbl UX NPUMEHHUMOCTH
K )KUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJAaMU HAy4YHOIO TMO3HaHUS B OWOJOrMU: HaOIIOJIeHHE
W OMHCAHWE J>XHUBBIX CHUCTEM, TPOIECCOB MW SBICHWUW, OpPraHW3allisg W TPOBEIACHUEC
OMOJIOTUYECKOTO DSKCICPUMEHTA, BBIIBIDKCHHE THITOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIy WCCICIyeMbIMH BEIWYMHAMHU, OOBSICHCHHE TOJYYCHHBIX PE3yIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TMOHSATHN, TEOPHA W 3aKOHOB, YMEHHE JeJaTh BBIBOJIbBI
Ha OCHOBAHHH TMMOJTYYEHHBIX PE3YJIhTATOB;

YMEHUE BBIICIATh CYIIECTBCHHBIC TMPU3HAKA BUPYCOB, KIETOK TMPOKAPUOT U
9YKapHOT, OJHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB:
oOMEHa BEIIECTB M MPEBPAIECHUS SHEPTHH B KJIIETKe, (OTOCHMHTE3a, TIIACTUIECKOTO U
DPHEPreTUYeCKOro  OoOMeHa,  XEMOCHHTE3a,  MHTO03a, Mel03a, OIUIOAOTBOPEHUS,
Pa3MHOXEHUS, HHANBUYATLHOTO Pa3BUTHsI OpraHn3Ma (OHTOTEHE3);

YyMEHUE TPUMCHATHh TIOJYYCHHBIC 3HAHUSA 11 OOBSICHEHUS OHOJOTHYCCKUX
MIPOIIECCOB | SBJICHUM, JIJISl IPUHSATHS MPAKTHICCKUX PEIICHUA B MIOBCETHEBHON JKU3HU
C LIeNbI0 0OecTieueHnst 0€30IacHOCTH CBOETO 37I0POBbS U 37I0POBbS OKPY>KAIOIIUX JTIO/ICH,
COOJIIOJIECHNST HOPM TPaMOTHOTO TIOBEJCHUS B OKPYKAMOIIEH NPUPOIHON cpere,
MOHMMaHUE HEOOXOMUMOCTH HWCITOJIBb30BAHUS JOCTIKCHUH COBPEMEHHON OHMOJIOTHH U
OMOTEXHOJIOTHH JIJIS1 PAIIMOHATILHOTO TPHUPOIO0TIOTH30BAHNS;

YMEHHUE peIaTh 3JIEMEHTAPHBIC TEHETUYECKHE 3aadl Ha MOHO- M JUTHOPUIHOE
CKpElIMBaHue, CIICTUICHHOE HACleJOBAaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBaHUs TSI PECKa3aHus HACICIOBaHMSI PU3HAKOB Y OPTaHU3MOB;

yYMEHUE BBINOIHATE TA0OPATOPHBIE U TIPAKTUYECKUE pabOThI, COOMIOAAThH MpaBUiia
npu paboTe ¢ y4eOHBIM U JIAOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTUYECKH  OILICHUBaTh W  HUHTEPIPETHPOBATH  HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOUYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3THUHBIX
HMCTOYHUKOB (CpeICcTBa MAaccOBOM HH(OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpHAaIbI),
TUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIENOBAaHMW B  OWMOJOTHH, MEIUIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIIeHUs, 0000mmas
OMOJOTHYECKYI0 MH(POPMAIINIO M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUIHBIN anmapaTt OMOJIOTHH.

[IpeameTHBICE  pE3yNbTAaTBl  OCBOCHHMS  ydeOHoro mpeamera  «buomornsy»
B 11 KJ1acce 10KHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTUU B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOU KapTHHBI
MHpa M HAyYHOTO MHUPOBO33PEHUS, O BKIIAJE POCCUMCKUX M 3apyOCKHBIX yUEHBIX-
OWONOrOB B pa3BUTHE OWOJNOTHH, (DYHKIIMOHATILHOW TPaMOTHOCTH YeJOBEKa IS
pEIIeHHS )KU3HEHHBIX 33]1a4;
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YMEHUE PACKpBIBATh COACpPKAHWE OHMOJIOTHYECKUX TEPMHUHOB W TIOHSITHI: BH]I,
NOMyJsiliusg, TeHOGOHM, SBOJIOUHUSA, JBIXKYIIME CuiIbl ((aKTOphl) SBOJIOLUH,
MPUCTIOCOOJICHHOCTh  OPTaHWU3MOB, BHI000pa3oBaHME, JKOJOTHYECKHUE (DAKTOPHI,
HKOCHCTEMA, MPOJYLEHTHI, KOHCYMEHTBI, PEIYLIEHTHI, e MUTAHUS, SKOJIOTHYecKas
nMpaMujia, OuoreoreHo3, onocdepa;

yMEHHE H3JaraTh OMOJOrHYeckue Teopuu (dBomonmonHas teopus Y. JlapBuna,
CUHTETHYECKasi TEOpHUs OBOJIIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOIbIIIEBOIO
cxonctBa K.M. Bbapa, dyepenoBaHusl IIaBHBIX HaNpaBieHUH U myTed sBorounu A.H.
CeeprioBa, yueHuss o Oumochepe B.U. Bepramckoro), ompeaenstb TpaHUIBI HX
MPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIAJETh METOJaMU HAyYHOTO T[O3HAHHWA B OWONOTMU: HAOIIOJACHHE
U OINHCAHWE J>KHUBBIX CHUCTEM, MPOIECCOB W SBJICHUW, OpraHu3aldsg U MPOBEIACHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU
MEXIy UCCIEIyeMbIMH BEIMYMHAMH, OOBSCHEHHE TOJYyUYEHHBIX PE3YNbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TMOHSATUN, TEOPUM M 3aKOHOB, YMEHHUE [eJaTh BBIBOJbI
HAa OCHOBAHHH TMOJYYCHHBIX PE3yJIbTaTOB;

yYMEHUE BBIJICIATh CYIIECTBEHHBIE NMPU3HAKU CTPOCHUSI OMOIOTMYECKUX OOBEKTOB:
BUJIOB, MONYJSLUN, MNPOAYLUEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOTEOIIEHO30B U
IKOCHCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOW M3MEHUYUBOCTH, €CTECTBEHHOTO
oTbopa, BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, 1€HCTBUS 3KOJOTUIECKUX
(dakTOpoB Ha OpraHU3MBbI, MEPEHOCA BEIIECTB M IMOTOKA SHEPTUU B JKOCHUCTEMAX,
AHTPOTIOTCHHBIX M3MEHEHHUH B IKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB U
OMOreoXMMHUYECKUX IUKIIOB B Onocdepe;

yMEHUE TPUMCHATHh TIOJyYCHHBIE 3HAHUS I OOBSICHEHHS OMOJOTHYECKHX
MPOIIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUIA B MOBCETHEBHON KU3HU
C LIeNbI0 0OecreueHust 0€30MacHOCTH CBOETO 37I0POBbS U 37I0POBbS OKPY>KAIOIIUX JTFO/ICH,
COONIIOIGHHUS HOpPM TPaMOTHOTO TIOBEACHHS B OKpYXAloIIel MPUPOAHON cpene,
MOHMMAaHUE HEOOXOAMMOCTH UCTIOIB30BAHUSI JOCTHKEHUN COBPEMEHHOM OMOJIOTUN IS
paIroHaIBHOTO IPUPOIOTIOTH30BAHUS;

yMEHHUE pelniaTh dJIEMEHTapHbIe OMOJIOTHYECKUE 3aJa4yH, COCTABIISITH CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1[eNU MUTaHUs);

YMEHHE BBITIOHSTH JIA0OpATOPHBIC W MPAKTHUUECKHE PabOThI, COOIIOIaTh MpaBUIIa
pu paboTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPHUTUYECKH  OIICHMBAaTh W  HMHTEPIPETHUPOBATH  MHGOPMAIHIO
OMOJIOTHYECKOTO COJepKaHMs, BKIIOYAIOIIYIO MCEBIOHAYYHBIE 3HAHUS U3 Pa3IUYHBIX
HMCTOYHHUKOB (CpeICcTBa MacCOBOM HWH(OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpHAIIbI),
paccMaTpuBaTh rI00ATBHBIE YKOJIOTHIECKUE TTPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
110 OTHOUICHHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIEHHUs, 00001as
OMoNIOoTNYecCKy0 MH(POPMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIOJIH30BATh
NOHSTUWHBIN anmapar OUOJOTHH.
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TEMATHUYECKOE INIAHUPOBAHUE

denepanbhas padoyas nmporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBEHB)

10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
paszeiioB U TEM [IporpammHoOe conepkaHue
n/m 9acoB 00yYarommxcst

y4eOHOTO IpeaMeTa

Tema 1. buoJsiorusi Kak Hayka

YKUBOU ITPUPOIBI

(mabmro/ieHre, SKCIIEPUMEHT, OTTUCAHUE,
U3MepeHue, Kiaccuduxanus,
MOJEIUPOBAHUE, CTATUCTUYECKAS
00paboTKa TaHHBIX).

Jemoncmpayuu:

1.1 | buosorus B cucteme 1 buonorus kak Hayka. CBsi3u OHOJIOTHU PackpsiBaTh coziepkaHue TEPMUHOB U
HayK ¢ OOIIECTBECHHBIMU, TECXHUYCCKUMH U TOHSITUM: HAYYHOE MUPOBO33PEHUE,
JIPYTUMU €CTECTBEHHBIMU HAyKaMHU, Hay4Has KapThHa MUpa, Hay4YHbIN METOX,
duocodueit, peTuruei, STHKOM, I'HII0TE34a, TCOPHUS, MCTOBI
3CTETUKOM ¥ IpaBoM. Ponb 6ronorun ?{CCHeHOBaHH’I' .
B (pOpMHPOBAHUU COBPEMEHHOMN HAyIHOM apakTCpU30BATL OMOJIOTHIO Kak HAYKY,
€€ MECTO M POJIb CPEAU APYTUX
KapTuHbl MUpa. Cuctema OMOJOTHYECKUX
€CTECTBEHHBIX HayK. [lepeuncnsars
HayK.
YK paszesibl OMOJIOTHUY B COOTBETCTBUE
Aemoncmpayuu: C O0BEKTaMH U3yUYCHUSI.
Ilopmpemei: 1. Napsun, I'. Mennens, HaspiBaTh BaxkHeWIMe oTpaciu
H. K. Konbuos, JUk. Yorcon u @. Kpuk. | 64610 ryueckix snamnmii u 3a7a4H,
T a6jzuuubz u cxemwvl. «MeTonbl TIO3HAHUS crosimue iepe Guosnorueii XX b.
YKABOM TIPUPOJIBI»
1.2 | Mertopl O3HAHMS 1 MeTobl T03HAHUS )KUBOM IPUPOIbI PackpriBaTh conep:xkaHue TEPMUHOB U

MOHSITUI: HAYYHBIA METOJ, METOJbI
HCCJICJOBaHMA.

XapakTepu3oBaTh OCHOBHBIE METObI
MTO3HAHUS YKUBOM IMPUPOIBI: HAOIIOEHUE,
AKCIIEPUMEHT, ONUCAHUE, U3MEPEHUE,
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denepanbhas padoyas nmporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBEHB)

Tabnuywl u cxemwvi: «MeTOIBIIO3HAHUS
YKUBOW NPUPOABD.

Jlabopamopnvie u npakmuueckue
paoomuwl:

[Ipaktuueckas padora No 1.
«Mcnonp30BaHue pa3IMUHbIX METOIOB
IPY U3yUYECHUU OMOJIOTHYECKUX
00BEKTOBY

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTatucTuyeckas 00paboTKa JaHHBIX

HToro yacoB mo teme

2

Tema 2. dKuBble cucTeMbl M

X OpraHmsanus

2.1

buosnornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YUYCHHUE

1

XKusble cucTeMbl (OMOCHCTEMBI) KakK
MpeaMeT U3yUeHUs] OMOJIOTHH.
OTnuuue )KUBBIX CUCTEM

OT HEOPTraHUYECKOU TPUPOBL.
CaoiicTBa OMOCUCTEM U UX
paszHooOpasue.

YpoBHU OpraHu3anuy OMOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUAHO-
KJICTOYHBIN, OpPraHU3MEHHBIN,
NOMYJISIIIUOHHO-BUAOBOM,
HKOCHUCTEMHBIH (OMO-TEOIEHOTUIECKUIA),
orochepHbIH.

Hayxku, nzygaronue 6mocucTeMbl
Ha Pa3HbIX YPOBHSIX OpraHU3alUu.
Jemoncmpayuu:

Tabauyst u cxemwvl: «OCHOBHBIE
IIPU3HAKH KU3HN», «Y POBHU

PackpbiBaTh cOJiep’KaHUE TEPMUHOB U
MMOHSTHI: CHCTEMa, OMOJIOTHYSCKAS
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
0oOMEH BeIlIEeCTB, pa3MHOXKEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
W3MEHYUBOCTb, Pa3IPaKUMOCTh,
SHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy XU3HU (OMOCUCTEM).
XapakTepu30BaTh MPUHITUIIBI
OopraHu3aiuu OUOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSAJI0YEHHOCTb,
CaMOPETryJISLNS, UEPAPXUYHOCTb.
IlepeuncnaTh yHUBEPCAIBbHBIE CBOMCTBA
KUBOTO: €IMHCTBO XUMUYECKOTO
COCTaBa, pa3ApaKuMOCTh, JIBHXKEHUE,
roOMe0CTa3, poCT U pa3BUTHUE,

30




denepanbhas padoyas nmporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBEHB)

OpraHMU3alMH )KUBOU IPUPOIBD».
Mopens monekyinsr JTHK

HACJICJICTBEHHOCTh, U3MEHYNBOCTb,
ABOTIOITHS (TIPUCTIOCOOICHNE

K U3MCHSIFOIIIMMCSI YCIIOBHUSIM).
[TpuBOAUTE IPUMEPHI OOCUCTEM
Pa3HOTO YPOBHS OPTaHU3AIUH U
CpaBHHBATH MPOSIBIICHUS CBOWCTB
YKHBOT'O Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE MTPOIIECCHI,
poTeKarolye B OMocucTeMax:

O0OMEH BEILIECTB U MPEBPAILCHUE
HHEPrUH, CAMOBOCIIPOU3BEICHHE,
CaMOPETYJIALNS, Pa3BUTHE.

Coburonath npaBuiia 6epexxHOTo
OTHOIICHHS K KUBOH MPHUPOJIE

HToro yacoB mo teme

1

Tema 3. XuMHnuyeCcKHii COCTaB U CTPOEHHE

KJIETKH

3.1

XUMHUYECKUU COCTAB
KiIeTku. Boma n
MHHEPAJIbHBIE COJIUA

1

XHUMHUYECKHUHN COCTaB KJICTKH.
XUMHUYECKHE DIIEMEHTHI:
MaKpO3JIEMEHThI, MUKPOJIEMEHTHI.
Bona u MmuHepanbHbIE BELIECTBA.
OYHKIUY BOABI U MUHEPAIbHBIX
BEIIECTB B KJeTke. [Toanepxanue
OCMOTHYECKOro OajiaHca.
Jemoncmpavyuu:

Juaecpammur: «Pactpenenenue
XUMHYECKHX 3JIEMECHTOB B HEKMBOM
npupone», «Pacnpenenenre XuMUYECKUX

PackpeIBaTh copepkaHue TEPMUHOB

Y TIOHSITHI: DJIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEPAJTBHBIC BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JUIIOJb, BOJAOPOIHBIC CBS3H;
ruApoduIbHBIE U THAPOGOOHBIC
BEIIIECTBA.

JlokaspIBaTh €IMHCTBO JIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOWCTB JKHUBOTO.
Pacnipenensith XuMUYECKHUE DJIEMEHTHI
0 TPYTIaM B 3aBUCHMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOIEY.
Tabauywt u cxemol.: «llepuoguueckas
Ta0JIMIA XUMAYECKHUX JIIEMEHTOBY,
«CTpOEHNEMONEKYIIBI BOJBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OpPTraHU3MC; XapaKTCPHU30BaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BEISBIATE CBS3B MCIKAY COCTaBOM,
CTPOCHUCMMOJICKYJIbI XUMHUYCCKOI'O
COCIUMHCHUA U €TO q)YHKIII/ISIMI/I B KJICTKC

3.2 | benku. Cocras u benku. CoctaB u ctpoeHune 0EIKOB. PackpeiBaTh conep:kaHue TEPMUHOB U
CTpOEHHUE OEJIKOB AMMWHOKHUCIIOTHI — MOHOMEPHI OEJIKOB. MOHSATUM: O€JIKU, TOJIMMEPHI, MOHOMEPHI,
HeszaMeHnnmble 1 3aMEHUMBIE AMUHOKHUCIIOTHI, TICTITUIHAS CBA3b,
AMUHOKUCIOTHI. AMUHOKUCIOTHBIN MOJIUTICTITU]T, ACHATYpaIusl.
COCTaB. YPOBHHU CTPYKTYPhI OCIIKOBOI XapaxkTepuszoBaTh OCJIKH KaK KJIacc
MOJIEKYJIbI (IepBUYHAS, BTOPUYHAS, OpTraHUYECKUX COCTMHEHUMN;
TPETUYHAS U YETBEPTUUHAS CTPYKTYpa). | KIIACCH(PHUITUPOBATH UX IO CTPOSHHUIO
XUMUYECKHE CBOWCTBA OEIIKOB. (rmoOynsipHble U PUOPUILISPHBIE OETKH),
buonornueckue pyHKIIMMU OEITKOB. MIEPEUUCIIATh U XapaKTepPU30BaTh
Jlemoncmpayuu: GbyHKIIUU OCITKOB
Tabnauywvt u cxemol: «CTpoeHue
MOJICKYJIbI OCIIKay.
Obopyodosanue: CBETOBON MUKPOCKOII,
MUKpOIpenaparhbl
3.3 | depMeHThI — depMeHTHI — OMOJIOTUYECKUE PackpeiBaTh conepkaHue TEPMUHOB U
OuosornyecKue KaTaJn3aTophl. MOHATHH: PEPMEHTBI, AKTUBHBIH IIEHTD,
KaTaJIn3aTOPhI CrpoeHre GpepMeHTa: aKTUBHBIH IIEHTP, | CyOCTpaTHas crenn(UuIHOCTb,

cyOcTpaTHas crienu(UIHOCTb.
Kodepmentsl. Butamunsbi.
Otnuuus HepMEeHTOB

OT HEOPTraHUYECKHUX KaTaTn3aTOPOB.

Ko epMEHTHI, OCITKHN-aKTHBATOPHI 1
OENKU-UHTHOUTOPHI.

VYka3piBaTh OTIWYMS (HEPMEHTOB

OT HEOPTaHWYECKHUX KaTaIn3aTOPOB.
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Jemoncmpayuu:

Tabauywvl u cxemvl: «CTpoeHue
dbepmeHTay.

Obopyodosanue: 000pya0BaHNE
JUTSl TIPOBEJICHUST HAOIIOICHHUI,
U3MEpPEHUM, SKCIIEPUMEHTOB.
Jlabopamopnuvie u npakmuueckue
pabomol:

Jlaboparopnas padota Ne 1. «3yuenue
KaTaJIMTUYECKON aKTUBHOCTHU
(epMEHTOB (Ha IPUMEPE aMUIIA3BI
WIM KaTajiasbl)»

OOBACHATH poJib (PEPMEHTOB

B (O yHKIIMOHUPOBAHHUH KUBBIX CUCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIMHE,

B IOBCE/IHEBHOM KU3HH YEJIOBEKA

3.4

YrneBoanwl. JIunnas:

VYTrieBoibl: MOHOCaxapuibl (TIH0KO34,
prbo03a 1 1e30KCUpr003a), Tucaxapubl
(caxapo3a, TJaKT03a) ¥ MOJIMCaXapUJIbI
(kpaxmaJ, TJIMKOTEeH, 1EJITI003a).
buonornyeckue pyHKITUN YTIIEBOOB.
JIumuapl: TPUTTUICPUIBI,
dbochomunubl, CTEPOUIBI.

IM'unpodunsHO-rUAPOHOOHBIE CBOWCTBA.

buonornueckue QyHKITUU JIUMHIOB.
CpaBHeHUE YITIeBOIOB, OEIKOB U
JIUTIHAIOB KaK HICTOYHUKOB SHEPTUU.
Jemoncmpavyuu:

Tabnuywl u cxemovl.: «YTIAECBOIBIY,
«JIunmapy.

Obopyodosanue: 000pyI0BaHNE

PackpoiBath copepkanne TEPMUHOB U
MOHSATHUH: YTIIEBObI, MOHOCAXAPHIHI,
Jcaxapu/ibl, TOJMCaXapu/ibl, TII0K03a,
pubo3a, 1e30kcupudo03a, caxaposa,
JIAKTO3a, MaJIbTO3a, IEJITI003a
(keTyaTKa), Kpaxmall, TIIUKOTCH;
JMTTHIBI, TPUTITUICPUABI (GKUPBI, Maclia),
dbochommnuabl, CTEpOUIBI.
XapakTepu30oBaTh YIJICBOIbI, JTUTTHIBI
KaK KJIaCC OPraHM4eCKUX COCIMHEHUM.
KnaccudummpoBats yrieBoabl U JIATTHAIBI
110 CTPOCHUIO; TTEPEUHCIIATh (PYHKITUN
YTJIEBOIOB U JIUTIHIOB.

CxeMaTnyecku U300pakaTh CTPOCHUE
MOJIEKYJI YTJIEBOJIOB, JINTTUIOB
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JUIsl IPOBEICHUST HAOJIOICHU,
MU3MEPEHNHN, DKCIIEPUMEHTOB

3.5 | HykienHoBbIe Hyxknennossie kucnotsl: JJHKu PHK. PackpriBaTh conep:kaHre TEpPMUHOB U
KHCIIOTHL. AT® Hyxieornisl — MOHOMEpBI MOHATHUI: 1I€30KCUPHOOHYKIEMHOBAs
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnota (JJHK), pubonyknennoBas
¢ynkun [JHK. Ctpoenne u pynkunu kuciota (PHK), nHykieorun,
PHK. AT®: crpoenue u GyHKIIUU. MOJIMHYKJICOTUHASA LIETb
Jemoncmpayuu: (MOMMHYKIICOTH]T), KOMIJIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, ®@. Kpuk, ¢dbyukiuu JIHK (xpanenue u nepenaya
M. Yunkunc, P. ®paHkiuH. HACJIEJICTBEHHOW MH(POPMAIIKHU); BUJIBI
Tabauywvl u cxemvi: PHK (undopmaronsasi, TpaHciopTHas,
«Hyxneunossle kucnotsr; JJHK», pubocomanbHas); ageHo3uHTpudochar
«buocunres 0enka», «CTpoeHue (AT®D), makposprudeckas CBs3b.
MoneKyiasl ATO». XapakTepu3upoBaTh HyKJIEUHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHUCJIOTHI KaK XUMUYECKHUE COEAUHEHUS U
MUKpOIpenaparsl HOCHUTEIIN HACIIEACTBEHHOM
UH(pOpMALIUH.
OTmeuaTh 0COOEHHOCTH CTPOEHUS
MOJIEKYJT HyKJIeMHOBBIX KucioT (JAHK,
PHK) u AT®.
CxemaTHuecku n300paxarb CTPOCHUE
HYKJIEOTUJOB, MOJIEKYJI HYKJIEHHOBBIX
kucior, ATD
3.6 | Mcropus u METOBI [{utonorus — HayKa o KJIETKE. PackpriBaTh conep:xkaHue TEPMUHOB U

W3YUYEHUS KIICTKH.
Knerounas teopus

Knerounas teopust — mpumep
B3aUMOJICHCTBUS UJIeH U (PaKTOB
B HAYYHOM TO3HAHUHU.

MOHSITUI: KJIETKA, IIUTOJIOTHS;
PacCKpbIBaTh CONECPKAHUE MOJIOKEHUN
KJIETOYHOW TEOPUHU.
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MeToapl u3ydeHUs KICTKH.
Jemoncmpayuu:

llopmpempul.

A. Jleenryk, P. I'yk, T. llIBaHH,

M. Ilnennen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPHATBHBIX KIICTOK;
PUCYHKHU ¢ MUKpodoTOrpapusiMu
KJICTOK, TIOJTYYCHHBIC C TIOMOIIIHIO
CBETOBOTO M AJIEKTPOHHOT'O MHKPOCKOIA

[lepeuncnsath 1 XapakTepU30BaTh
OCHOBHBIE METOJIbI U3YUYECHHUS KICTKU:
(IpUrOTOBIIEHUE CPE3OB,

OKpalIuBaHUE, MUKPOCKOIIMPOBAHUE,
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHNE
KJIETOK U TKaHEM)

3.7

Knertka
KaK [1eJI0CTHAas
JKUBas CUCTEMA

KieTka kak menoctHas xKuBasi CUCTEMA.
OO011ue Npr3HAKY KIETOK: 3aMKHYTast
HapyxHas MeMmOpaHa, MosekyJibl JJHK
KaK T€HETUYECKUH amnmapar, CucreMa
cuHTe3a Oenka. TUmbl KIETOK:
AyKapuoOTHYECKask U MPOKAPUOTHIECKASI.
Oco0eHHOCTH CTPOCHUS
IPOKaApPUOTUYECKOHN KIIETKH.

Knerounas crenka 6akrepuit. CtpoeHme
JYKapUOTUYECKOU KIETKH. OCHOBHBIE
OTJIMYMS PACTUTEIIBHOM, )KUBOTHOU U
rpubHOM KIeTku. [ToBepXHOCTHBIE
CTPYKTYpPBI — KJIETOUHAsl CTEHKA,
TNIMKOKAJIMKC, UX (PyHKLIUU.
[1nazmaTuueckasimemOpaHna, ee CBOICTBa

U QYHKIIHH.

PackpeiBaTh copepkaHne TEPMUHOB U
HOHSITUN: KIETKH (3yKapuOTHYECKas,
MPOKAPUOTUYECKAs ), TITa3MaTHIeCKast
MeMOpaHa (TiazmanemMma), TTHKOKAJIMKC,
TPAHCIIOPT BEILIECTB (MTAaCCUBHBIMN,
aKTUBHBIN), SHIOUUTO3 ((arouuTos,
MUHOLIUTO3), K301IUTO3, KIETOUHAS
CTCHKA, HYKJICOU/I.

CpaBHUBaTh MEXy CO0OI
HYKapUOTHUECKUE U MPOKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INIHsI
B CTPOCHUHU KJIETOK OaKTepui,
KUBOTHBIX, PACTEHUHN U TprOOB
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Jemoncmpayuu:

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

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

P. Bupxos.

Tabauyet u cxemvi: «CTpoeHue
AYKapUOTUYECKOU KIETKW», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHUE
PaCTUTENIBHOU KIIETKN», « CTpOCHUE
MPOKAPUOTUYECKOMN KIIETKH.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MUKpOMpenapaThbl paCTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATIbHBIX KJIETOK

3.8

CrpoeHnue
AYKAPUOTUYECKOHN
KJICTKH

[luTorutazma u ee OpraHoUIbI.
OnHoMeMOpaHHbIE OPTaHOUIBI KIIETKH:
OIIC, anmapar ['onbku, TU30COMBL.
[ToayaBTOHOMHBIE OPTraHOU/IbI KIIETKU:
MUTOXOH/JIPUH, TUTACTUIBI.
[IpoucxoxieHne MUTOXOHAPUH U
niactul. Buael miactu.
HememOpanHbie OpraHOUIbI KJIETKU:
pHUOOCOMBI, KJICTOYHBIA IIEHTP,
HEHTPHUOJIU, PECHUUKHU, )KT'YTUKH.
DYHKIIUA OPTaHOUJIOB KJIETKHU.
Bxurouenusi.

Snpo — perynsaTopHbIi HUEHTP KIIETKHU.
CrtpoeHue siapa: sijiepHas 000j104Ka,
KapuoIuiasMa, XpOMaTHH, SJIPBIIIKO.

PackpwiBaTh conepskaHue TEPMUHOB U
MOHATHH: IUTOTLIa3Ma, OPTaHOU/IBI,
sHjomIazMarudeckasceTs (I11C),
anmapat [ oJIbKH, TM30COMBI, BAKYOJIb,
MUTOXOHAPHH, TUTACTUABI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
prUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN
IEeHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKITFOUCHHUS, PO, sAepHast
000J104Ka, KapuoIjia3Ma, XpoMaTHH,
SIIPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHUE DYKAPUOTUIECKOMN
KJIETKH 110 U300pAKEHUSIM U

Ha MUKpOIIpenaparax;
KJIACCU(DUIIMPOBATH OPTaHOU/IBI
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XpoMOCOMBI. TpaHCIIOPT BEIIECTB

B KJIETKE.

Jemoncmpayuu:

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

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHue
3YKAPUOTUYECKOM KIETKN», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHUE
PacCTUTENIBHOU KIETKW», «CTpoeHune
MPOKAPUOTUUYECKON KIIETKIY,
«Crtpoenue sapa KIETKN.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKPOIIpEnapaTbl PpaCTUTEIbHBIX U
KUBOTHBIX KJICTOK.

Jlabopamopnwie u npakmuueckue
pabomol:

Jlabopatopnas paborta Ne 2. «M3yuenue
CTPOEHUS KJIETOK PACTEHHI, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIpEnapaTax U UX OMHUCAHHUE)

B 3aBHCHMOCTH OT OCOOEHHOCTEN UX
cTpoeHus (0THOMEMOpaHHBIE,
JIByMeMOpaHHbIC, HEMEMOpPaHHBIC);
OTHCHIBATH (PYHKITUU KaXKIOTO
OpraHoujia B KJIETKe.
XapakTepu3oBaTh KJIETOYHOE SJIPO Kak
MECTO XpaHCHHUS, epeaadn (yIBOCHHE
XpPOMOCOM) U peanu3aluu
(TpaHCKpHUIIIIKS ) HACTIECTBEHHON
MH(pOpMaAUU KIETKH.

[lepeuncriaTh ¥ OMUCHIBATH KOMITOHEHTHI
a5pa U uxX QyHKINH;

CxeMaTtnyHO n300pakaTh CTPOCHUE
PaCTUTENBLHOU U )KUBOTHOM KJIETKHU.
OOBICHATH OMOJIOTMYECKOE 3HAYCHUE
TPaHCTIOPTa BEUIECTB B KJIETKE

HToro yacoB no teme 8

Tema 4. ’KusHenesiTeJIbHOCTb KIETKHU

4.1 | OOMeH BerIecTs. 2 OOMeH BelEeCcTB, WK META00IU3M. PackpriBaTh coziepkaHne TEPMUHOB U
[InactTnueckuit Accumuitsinus (TIacTUYeCKuil 0OMeH) MOHSITHUI: 0OMEH BELIECTB U
obmeH. doTocuHTE3. U TUCCUMMWIISIIMS (SHEPTeTUUECKUN IpeBpalleHle SHeprun (MeTaboInu3Mm),
XeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI €AUHOTO aCCUMWJISALIUS, IIJITACTUYECKUN OOMEH,
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nporuecca metabonausma. Posb 3akoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B OHMMaHUU MeTabonu3Ma. Tumbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubiii. Posb pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILLCHUN
JHEpruu B KieTke. POTOCUHTES.
CaetoBas 1 TeMHOBasi (ha3bl
doTocunTesa. Peakinu ¢potocunTesa.
DddhexTuBHOCTH (HOTOCUHTE3A.
3HavyeHue (HOTOCUHTE3a AJIS )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpefsl
Ha (DOTOCUHTE3 U CITOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCUHTEZUPYIOIINE
OakTepuu. 3HaYCHUE XEMOCHUHTE3a
JUJIs1 )KU3HU Ha 3eMJIe.
Jemoncmpayuu:

Ilopmpemuwi: K. A. Tumupszes.
Tabauywl u cxemol: «XITOPOTUIACTY,
«DOoTOCUHTES»

JTUCCUMUIIALINS, SHEPTEeTHUECKUN OOMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, IEPeHOCUYUK
MPOTOHOB, XEMOCUHTES3.

OnuceiBaTh (HOTOCUHTE3, MPOIIECCHI,
MIPOTEKAOIINE B CBETOBOW U TEMHOBOM
dbaze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEXAY ITOTVIOLICHUEM COITHEYHON
HHEPrUU XJIOPOPHUIIJIOM U CHHTE30M
Monekya ATO.

CpaBHMBaTh UCXO/IHBIC BEIIECTBA,
KOHEYHBIE MPOIYKTHI U YCIOBUS
MIPOTEKAHUS PEAKIIMHA CBETOBOM U
TEMHOBOH (ha3bl (HOTOCHHTE3A;
CpaBHUBaTh (DOTOCUHTE3 U XEMOCUHTES3.
OueHuBarh 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a AJI )KU3HHU Ha 3emMJie

4.2

DHEPreTUYeCKui
oOMeH

DHepreTudeckuii 0OMEH B KJIETKE.
Pacuennenue BemecTs, BbIAEICHUE U
AKKyMYJUPOBAaHHUE SHEPTUU B KIIETKE.
DTanbl SHEPreTHIECKOro oOMeHa.
['muxonu3. bpoxxeHueun ero BUIbI.

PackpeiBaTh copepkaHne TEPMUHOB U
MOHSITUH: SHEPTETUUECKHUI OOMEH,
TJIUKOJIA3, MOJIOYHOKHUCIIOE OpOKECHHE,
CIUPTOBOE OpOkKEeHHE, ONOIOTUIECKOE
OKHCJICHHE, KJIETOYHOE JIbIXaHue,
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Kucnoponnoe okucnenune, nium
KJIeTOUHOE AbIxaHue. OKUCIUTENbHOE
dbochopunupoBanue. IHPEKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.
Jemoncmpayuu:

Tabnuywl u cxemvt: « TUTIBITIATAHUSD,
«Metabonuzm», « MUTOXOHAPUSY,
«HEPTreTUYECKUi OOMEH

JTUCCUMUTIATINSA, (PEPMEHT.
XapakTepuzoBaTh 0OMEH BEILIECTB U
MpeBpalleHue YHePTuH (MeTad0IN3M)
KaK OJTHO X CBOMCTB HUBOTO.
[lepeuncnarh 0COOCHHOCTH
MJIACTHYECKOTO Y SHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTAHABJIMBATh
B3aMMOCBSI3b MEXTy HUMHU.

Paznmnuate TUIEI 0OOMEHA BEIIIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpoQHbIH.

OnuceIBaTh 3TAIbl SHEPTETUUECKOTO
oOMeHa (TTOArOTOBUTENIbHBIH,
OECKUCTIOPOIHBIN, KUCTOPOIHBIN)

U CPaBHUBATH UX MEXTY COOOM.
XapaKkTepru30BaTh PEaKIUH TIMUKOJIN3A,
OpOKEeHUSI, KJIETOYHOTO JbIXaHUS;
BBISIBIIATH IPUYUHHO-CJICCTBEHHBIC
CBSI3U MEXY TJIUKOJIU30M, KJICTOUHBIM
JIbIXaHUEM U CUHTEe30M MoeKyl1 ATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OECKHUCIIOPOAHOTO U KHCIOPOIHOTO
ATAroB

4.3

BbuocunTes Genka

Peakiuy MaTpuyHOTO CUHTE3A.
I'enetnueckas nadopmarnmst u JJHK.
Peanuzanus renernueckon
nH(pOpMaLIUU B KIETKE.

PackpbiBaTh conepxaHue TEPMUHOB
W MOHATHUM: T€H, TCHETUYECKUHN KO,
MATPUYHBIN CUHTE3, TPAHCKPUIIIMS,
TPaHCISLUS, KOAOH, aHTUKO/IOH,
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['eHeTHUeCKUI KO UE€TO CBOMCTBA.
TpaHckpunius — MaTpUIHBIN CUHTE3
PHK. Tpancnsuus — 6uocunTtes Oeska.
Oransl Tpancianuu. KogupoBanue
aMHUHOKHUCJIO0T. Posib pubocomB
OmocuHTe3¢e OeIKa.

Jemoncmpayuu:

Ilopmpemui: H.K. KonbLoB.

Tabauyer u cxemwvr: «Ctpoenue [JHK»,
«CtpoeHnue U GyHKIIMOHUPOBAHUE TEHAY,
«Cunres 6enkay, «Pemmukamus [JHK»,
«I'emeTHUECKU KOI».

Obopyodosanue: MOIEIN- alTUTHKAIIAN
«Y nBoenue JIHK u Tpanckpumnuums»,
«brocunTe3 OenKa»

pubocoma, IeHTpaJIbHAs 1I0rMa,
MOJICKYJIIpHAst OMOJIOTHSI.

Onpenensatb CBOWCTBA FTE€HETUYECKOTO
KoJ1a (TPUIIETHOCTh, OJTHO3HAYHOCTH,
BBIPOXKJICHHOCTh, YHUBEPCAIbHOCTD,
HETEPEKPHIBAEMOCTh, HEITPEPHIBHOCTB ).
OnuchIBaTh ATaIbl peaiu3aluu
HaCJIeICTBEHHOM MH(OpMAIUH B KIIETKE.
CpaBHUBATH peaKIMd MaTPUIHOTO
cunte3amosiekyn PHK u Genka B kietke

4.4

Hexknerounrie
(bOpMBI KUZHU —
BHPYCHI

HexkneTounslie GOpMbI )KU3HU — BUPYCHI.
HcTopust OTKpBITHS BUPYCOB

(. Y. UBanoBckuit). OcobeHHOCTH
CTPOCHHUS U KU3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. boneznu pactenui,
’KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIC
BUpycaMu. Bupyc ummynoaeduimra
yenoseka (BMIY) — BozOyautens CITM/a.
OOpaTHast TpaHCKPUIIILIMS, peBepTasa u
unterpasa. [Ipopunakruka
pacnpoCTpaHEHUs! BUPYCHBIX
3a00JICBaHUIA.

PackpriBaTh copepkaHne TEPMUHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHSI, KATICUI,
O6akrepuodar, BUpyc UMMyHOACPUITUTA
yenoBeka (B1IY), oHkoreHHbIe BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJICTOYHYIO (OPMY JKU3HH;
O0COOEHHOCTH CTPOCHUS U
KU3HEESATEIIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN ITUKI BUPYCOB
UMMYHOJE(PUIINTA YETOBEKa; pa3inyaTh
Ha pucyHkax BTM ((Bupyc Tabaunoi
MO3auku), bakrepuodar, BUY.
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Jemoncmpayuu:

Ilopmpemuwi: J1. 1. IBaHOBCKUIA.
Tabauywvl u cxemwvl: «Bupyco»,
«bakrepuodarm»; «CtpoeHue u
KU3HEHHbIN UK BUpyca CII1/1a,
OakTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarHuTHast MOJeb-alUIMKAIUS
«CTpoeHHe KIETKU»

OOG0CHOBBIBATH U COOJIIOIATH MEPHI
npodMIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHHIA
(pecniupaTopHBbIe, KEITYA0IHO-
KUIICYHbIE, KJICIIEBON SHIIE(ATHT,
BUY-undexrms)

Htoro yacos no teme 6
Tema 5. Pa3MHOkeHHe W MHIAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB
5.1 | XKusHeHHBIH UK 1 Knerounslil nMKII, WK )KU3HEHHBIN UK | PackpeiBaTh coaepxanne TEPMUHOB U

KJIETKU. [lenenue
KJIETKH. MUTO3

kietku. MaTepdasza u Muto3.
[Iponeccel, mpoTekaroniue B uHTepdase.
Pennukanus — peakuus MaTpU4IHOTO
cunte3a JIHK. Ctpoenne xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWTHBIN
XPOMOCOMHBIE€ HA0OPBI. XPOMATHU/IBI.
[{utonornyeckre OCHOBBI Pa3MHOKEHUS
Y UHJMBUAYAJIbHOTO Pa3BUTHS
OPraHu3MOB. [[elleHue KIIETKU — MUTO3.
Craaun muto3a. [Ipoueccsl,
MPOUCXO/IAIINE HA PA3HBIX CTAIUIX
MHTO3a. bUOJIOrnueCcKui CMBICII MUTO3A.
[Iporpammupyemast rubGesb KISTKA —
aroInTo3.

MOHSATUM: KJICTOYHBIN UK, HTEp(a3a,
peayIINKaLNs, XpOMOCOMa, KAPUOTHII,
rarjJIoONIHBINA, TUIIJIONIHBINA
XPOMOCOMHBIH HAOOp, XpOMaTHUJIBL;
MHTO3 €T0 cTaauu: mpodasa, meTadasa,
anadasa, Tenodasa.

OnuchIBaTh KU3HEHHBIN [IUKIT KIIETKU;
MIEPEYUCIIATh U XapaKTepUu30BaTh
MEepUOAbl KIETOUYHOIO [HUKJIA,
CpPaBHUBATH UX MEXIY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHUBATH CTa I MUTO3A.

PaznuyaTe Ha MUKpoInpenaparax
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Jemoncmpayuu:

Tabauywl u cxemol: «KIETOYHBIN ITUKID,
«Pernnmukanus [JHK», «Ctpoenune
XpPOMOCOMBI», « MUTO3»; MarHuTHas
MOJIeIb-anIIuKaIus «Jlenenue KIeTkny;
moxens JJHK.

Obopyodosanue.: CBETOBOM MUKPOCKOIT U
Mukponpenapat «Kapruokunes B KiieTkax
KOpELIKA JIYKa».

Jlabopamopnwie u npakmuueckue
pabomol:

JlabopaTopnas pabota Ne 3.
«HabnroneHue MuTo3a B KJIeTKax
KOHUYHMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOIpenaparax»

Y PUCYHKAX CTaJINHA MUTO3A.
PackpbIBaTh OMOJIOTUYECKUNA CMBICT
MHUTO32

5.2

DopMmBbI
Pa3MHOKEHUS
OpraHU3MOB

®dopMBI pa3MHOKEHHS OPTaHU3MOB:
OecroJioe U MoJoBoE.

Bupl 6ecniosioro pa3sMHOXKEHHUS:
JieJICHUEe HAJBOE U MTOYKOBaHUE OJTHO-
Y MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHue,
BEreTaTUBHOE Pa3MHOKEHHUE.
HckyccTBeHHOE KJIIOHUPOBAHWE
OpraHU3MOB, €r0 3HAUYCHUE
JUTSICEJIEKIIUU.

[TosnoBoE pazMHOXKEHUE, ETOOTIIMYUSA
oT 0ecIoJIoroO.

Jemoncmpayuu:

PackpwiBaTh copiepkaHue TEPMUHOB
Y TIOHSITUIA: PA3MHOXEHUE, KIJIOH,
MTOJIOBBIC KJIICTKH (TaMeThl),
ANUEKJIETKA, CIIEPMATO30M1, 3UTOTA,
JICIICHHE HAJIBOE, IIOUKOBAHHUE,
CHIOpYJISAIIHS, (PparMeHTaIs,
BEreTaTUBHOE Pa3MHOXKEHHUE,
CEMEHHOE Pa3MHOKEHHUE, OTBbIJICHHE,
JIBOMHOE OTUIOJIOTBOPEHUE, TI0JIOBBIC
JKEJIe3bl, CCMCHHUKH, SMIYHUKH,
OILIOIOTBOPEHHE (HAPYIKHOE,
BHYTpEHHEE).

42




denepanbhas padoyas nmporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBEHB)

Tabauywvl u cxemvl: «DOPMBI
Pa3sMHOXKEHUS OPTAHU3MOBY, «/IBOMHOE
OIUIOAOTBOPEHHUE YIBETKOBBIX
pacteHu», «/lerenue kiuetku
OakTepumn», «BereraTuBHOE
pa3MHOXKEHUE pacTeHui», «CTpoeHune
ITOJIOBBIX KJIETOK

XapakTepru3oBaTh 0COOCHHOCTH

1 3Ha4YeHHe OECITOIOro 1 MOJIOBOIO
Croco00B pa3MHOKEHUS.

Brinensars Buabp1 6€conoro
Pa3MHOXEHUST; BBISIBIISITH B3ANMOCBSI3H
Mexay (opmamu u ciocodamu
Pa3MHOXKECHUS, U UX OMOJIOTHYECKUM
3HAYCHHUEM.

Bnanetrs npuémaMu BEreTaTUBHOTO
Pa3MHOXKEHUS KYJIbTYPHBIX paCTCHUI
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh IMOJIOBBIC KIICTKHU:
SIMLEKIJIETKY, CIIEPMAaTO30H/IbI;
BBISIBJISITH OCOOCHHOCTH

HUXCTPOCHUS

5.3

Meiios

Meiios. Craguu menosa. [Ipoueccsi,
IPOUCXOJIAIIME HA CTAIUSIX ME03a.
IToBenenue XxpoMOCOM B MENO3€.
Kpoccunrosep. brosiornueckunii CMbICIT
Y 3HAYCHHE MENO03a.

Jemoncmpayuu:

Tabauysl u cxemol: «JleneHNE KISTKI,
«Menos».

Obopyoosanue: moaens JJHK;
MarHuTHasi MOJC/b-alTITUKAIIUS
«JleneHue KIETKM»

PackpwiBath conepkaHue TEPMUHOB U
MOHSATHUN: MEH03, KOHBIOT a1
XPOMOCOM, IEPEeKPECT (KPOCCHHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepru3oBaTh ME03 KakK crocod
KJICTOYHOTO ICJICHHS; OITUChIBAaTh MEI103
10 CTaJusIM; CPaBHUBATh CTAJUU Meh03a
1 MUTO3A.

PaznuyaTh Ha pUCYHKAX CTaIUU MEi03a;
PacKphIBaTh OMOJIOTMYECKOS 3HAUCHUE
MEHo3a
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5.4 | O6pa3oBanue 1 ["ameTorenes — npouecc 06pa3oBaHus PackpsiBaTh copepkaHle TEPMUHOB U
pa3BUTHE TOJIOBBIX MOJIOBBIX KJIETOK y>KUBOTHBIX. NOHATUI: TaAMETOT€HE3, CIIEPMATOIEHES,
KJIETOK. [TosioBBIE XKeENe3bl: CEMEHHUKU U OOT€HE3, CIIEPMATO30M]1, aKpOCcoMa,
OrmtogoTBopeHue anyHuKkd. OOpa3oBaHUE U pa3BUTHE AUIEKIIETKA, [OJIIPHBIE TEJbLA.

MOJIOBBIX KJIETOK — FraMeT (CIIepMaTo30u/, | XapaKTepu30BaTh OCOOCHHOCTH
AWIIEKIIETKA) — CIEPMATOT€HE3 U raMeTOreHe3a y )KMBOTHBIX U €r0 CTaJNH;
ooreHe3. OcOOEHHOCTH CTPOCHHUS MOJIOBBIC KJIETKH KUBOTHBIX U OMKCHIBATH
SUIIEKIIETOK U CIIEPMAaTO30HU/I0B. IIPOLIECC UX PA3BUTHA.

OmnogorBopenue. ITapTeHorenes. CpaBHUBATh CIIEPMATOT€HE3 U OOTEHE3.
Hemoncmpavuu: OnuceIBaTh OIIOOTBOPEHHE,

Tabnuywl u cxemvl: «IIpsiMoen Hempsmoe | OMOIOTHYECKOE 3HAYCHHE

pasButue», «l'ameTorenes OIIOTOTBOPCHHUA

y MJICKOIUTAIOIINXH YETOBEKa.

Obopyodosanue: MoJeIb MeTadazHOU

XPOMOCOMBI, MUKPOCKOII,

MuKporpenapatsl «CriepMaTo30uabl

MJICKOTIUTAIONIETO», « SMIIeKIeTKa

MIIEKOITUTAOILIET 0.

Jlabopamopnwie u npakmuueckue

pabomol:

JlaGoparopnas pabota Ne 4. «3yueHue

CTPOEHHSI TOJIOBBIX KJIETOK Ha FOTOBBIX

MUKpPOIperapaTaxj»

5.5 | UnnuBuayanpHOE WNuauBuyanbHOE pa3BuTHe (OHTOreHe3). | PackpwiBaTh coqiepikaHne TEPMUHOB
pa3BUTHE OMOpHOHANIBHOE Pa3BUTHE Y TIOHSATUI: OHTOT'€HE3, IMOPUOTEHE3,
OpTraHu3MOB (sMOpuoreHes). Jtanbl SMOPHOHATIBHOTO | 3UTOTA, IpOoOsIeHre, OJIaCTOMEPHI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKUBOTHBIX!

MopyJa, O1actyna, 6J1IacTOIEb,
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IpoOIieHue, racTpy SIS, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TpsiMoe (JTMIMHOYHOE).
Brnusinue cpenpl Ha pa3BUTHE
OpPraHU3MOB; (PAKTOPBI, CIIOCOOHBIE
BBI3BIBATh BPOXKJICHHBIC YPOJICTBA.

Poct u passutne pacrenunii. OHTOreHe3
LBETKOBOT'O PACTEHUSI: CTPOEHUE CEMEHH,
CTaIuM Pa3BHUTHUI.

Jemoncmpayuu:

Tabauyvl u cxemovl: «OCHOBHbBIE CTAIUU
OHTOTeHe3a», «[Ipsmoe n Henpsamoe
pas3BuUTHE», «/IBOMHOE OIJIONOTBOPEHUE
YUBETKOBBIX PACTEHUI

racTpysna, HelpyJia, OpraHOTeHE3;
3apOABIIIEBBICIIUCTKHU: IKTOJAEPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TIPSIMOE
1 HempsiMoe (JTMYMHOYHOE); MeTaMop(o3,
Meracropa, MHUKPOCTIOpa, MbUIBIIEBOE
3€pPHO, CIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.
OrnpenensiTe 3Tanbl SMOPUOHAIBHOTO
Pa3BUTHS XOPJIOBBIX HAa CXEMaX U
mpernaparax v OMUCHIBAThH MPOIIECCHI,
MIPOUCXOISIINE HA KaXKIOM dTarle.
CpaBHUBATh MEPUOJIbI OHTOTCHE3A;
MPSAMOE U HETIPSMOE (TUIMHOYHOE)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBICHATH OMOJIOTMYECKOE 3HAYCHUE
pa3BUTHS C METaMOP(HO30M;
OTpHUIIATEIHLHOE BIUSHUE aJTKOTOJIS,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(haKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeIIOBEKA.

OnuceiBaTh MPOLECC ABOMHOTO
OTLTOIOTBOPCHHMS Y IIBETKOBBIX
pacTeHui

HToro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB

6.1 | ['eneTuka — Hayka 1 [Ipenmer u 3a1a4M TEHETUKH. PackpsiBaTh cojiepkaHuE TEPMUHOB U

0 HAaCJIEICTBEHHOCTH Ponb nuronoruu u sSMOpHoIOTUU MOHSATHUH: TeH, TEHOM, TeHOTHUII, ()EHOTHITI,

Y U3MEHYUBOCTHU B CTAHOBJICHUM F€HETUKU. BKiiaj XPOMOCOMBI, aJlJIeIbHbIE TE€HBI (aJUIeIN),
POCCHICKUX U 3apyOEKHBIX YUCHBIX B rOMO3UIroTa, F€TePO3UroTa,
pa3BUTHE TEHETUKHU. MeTOAbl TCHETUKH JIOMUHAHTHBIN NMPU3HAK (T€H),
(ruOpUIOIOTUYECKUH, pelLeCCUBHBIN MpHU3HAK (TeH), YUuCTas
UUTOT€HETUYECKHI, MOJIEKYISIPHO- JIMHUSL, TUOPUI.
TCHETUYECKUI). [lepeuncnsaTh U XapakTepHU30BaAThH
OCHOBHbBIC T€HETUUECKUE TMOHATHS. METO/Ibl TEHETUKH: THOPUIOIOTUYECKHM,
['eneTnueckas CUMBOJIMKA, LATOI€HETUYECKUH, MOJIEKYJISIPHO-
UCIIOJIb3YEMasl B CXEMaX CKPEIIMBAHUML. T€HETUYECKUI; TOMUHAHTHBIE U
Jemoncmpayuu: pELeCCUBHBIE MPU3HAKU PACTEHUN 1
Ilopmpemuwi: I'. Menpnens, T. Mopras, YKUBOTHBIX.
H. 1. BaBunosg, C. C. UeTBepuKoB, ITonb30BaThCS FEHETUYECKOM
H. B. Tumodeen-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKOU
Obopyoosanue.: MOJENb- AaNITUTUKALUS JUJISL 3aITUCH TEHOTUITUYECKUX CXEM
«MoHOTHOPUTHOE CKpEITUBAHHUEY, CKpelIUBaHUS
repOapuii «I'opox MoceBHO

6.2 | 3axkoHOMEpPHOCTH 1 3aKOHOMEPHOCTH HACJIeIOBaHUS PackpriBaTh conepxkaHre TEpPMUHOB

HaCJIeI0BaHMS MIPU3HAKOB, YCTAHOBJICHHbIC Y TIOHSATHI: MOHOTHOPUTHOE

[IPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeniuBanue, (EeHOTUITHIECKHE

Mounorubpumanoe CKpelllUBaHue. 3aKOHEeIMHO0Opa3us TPYIIbI, THOPUIOTOTUUECCKUNA METO/I,

CKpELIMBaHUE rUOpUIOB MEPBOTO MOKOJIeHU. [IpaBuiio | YuCThIC TUHUU, JOMUHUPOBAHUE TEHOB

JOMUHUPOBAHMS. 3aKOH pacIIeTICHUS
NPU3HAKOB. [ MIOTE3a YUCTOTHI TAMET.
[TommHOEHM HEMOMHOE TOMHUHUPOBAHUE.

(TmoJiHOE, HETIOIHOE ), paclleIIeHHe
B ITOTOMCTBE.
OnuceIBaTh METOJIMKY TIPOBEICHUS
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Jemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabauysr u cxemovl. «MoHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIICIIEHUS U €r0
LHUTOT€HETHUYECKAs] OCHOBa», «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MoAeNH-anauKkanu « MoHoruOpuaHOe
CKpeuiuBanue», «Henomnnoe
JOMHHHUPOBaHUE», repoapuid «I'opox
IIOCEBHOM»

I'. MeH1e11eMOTIBITOB 10 U3YYEHUIO
HACJIEIOBAHUS OJIHOU Mapbl MPU3HAKOB
y TOpOXa IMOCEBHOTO.

PackpriBaTh coaep:kaHue 3aKOHOB
eIMHOO00pa3usi THOPHUIOB IEPBOTO
MTOKOJICHUS W 3aKOHA PACILIETUICHHUS.
OOBSACHSITH TUIIOTE3Y YUCTOTHI TaMET.
3anuceIBaTh CXEMbl MOHOTHOPUTHOTO
CKpeNIMBaHus, OOBIACHSITH €T0
UTOJIOTUYECKUE OCHOBBI U pEIIaTh
TEHETUYECKUE 3a0a4u

Ha MOHOTHOpUJIHOE CKpEIMBAHUE

6.3

JuruGpunnoe
CKpelIMBaHue.
3aKOH HE3aBHCHUMOT'O
HACJeIOBaHUS
MIPU3HAKOB

JuruOpuaHoe ckpenBanue. 3aKoH
HE3aBUCUMOTO HaCJICIOBAHUS
npu3HakoB. [{[uToreHeTnyeckrne OCHOBBI
TUTHOPUIHOTO CKPEIIUBAHMS.
AHanu3upyroniee CKpelBaHue.
Hcrnonp30Banne aHATM3HPYIOIIETO
CKpEITUBAHUS JIJIS1 OTIPEIACIICHIS
TE€HOTHUIIAa OCOOH.

Jemoncmpavyuu:

Ilopmpemuwi: I'. MeHenb.

Tabnauyvt u cxemwvl: «JIurudpuanoe
ckpenuBanuey, «l{luronornueckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUS .
Obopyodosanue.: MOJENb- alTUTAKATIAS
«luruOpunHOE CKpeIuBaHNE)

PackpeiBaTh conep:kaHHe TEPMUHOB U
MOHSTUH: AUTUOPUIHOE CKpEIIUBaHUE,
AHAJIM3UPYIOIIEE CKPEIIMBAHUE.
OnuceiBath onbIThl . MeHaens

10 U3YYECHUIO HACTIEIOBAHUSI IBYX Map
MIPU3HAKOB Y TOpOXa MOCEBHOTO.
PackpsiBaTh conep:kaHue 3aKoHa
HE3aBHUCUMOTOHACIICIOBAHUS TIPU3HAKOB.
IIprMeHITP MaTEMaTUYECKUNA PACUET
C MOMOIIBI0 METO/Ia IEPEMHOKEHUS
BEPOSTHOCTEH M 3aIUCh C MOMOIIBIO
(EHOTUITMYECKUX PATUKATIOB
paclIeIIeHUs TPU3HAKOB Y IOTOMKOB
1o ()SHOTHITY U TCHOTHUITY.
3anuceiBaTh CXEMbl AUTUOPUTHOTO
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CKpEILMBaHUs, OOBICHITH €TO
LIATOJIOTUYECKNE OCHOBBI U PEIIATh
TeHETUYECKUE 3a/1a4H Ha TUTHOPHUIHOE
CKpELIMBAHNE

6.4

CuermieHHoe
HacJIeJOBaHHUE
MIPU3HAKOB

CueruieHHOE HacJIeI0BaHKE TPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HaclieIoBaHHIO TeHOB. HapyiieHue
CUEIICHUS TEHOB B PE3yJIbTaTE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpayuu:

Ilopmpemuwi: T. MopraH.

Tabnuywl u cxemol: «Merosy,
«I'eneTnueckue KapThl PpACTCHUH,
KUBOTHBIX U YEIIOBEKAY,
«B3auMoaelicTBre alJIeJIbHBIX T€HOBY.
Obopyodosanue.: MUKpoOIIpenapat
«po3oduna» (Hopma, MyTariuu GopMsI
KPBUIBEB U OKPACKHU Te€Ja), MUKPOCKOII,
Mozenb-anmnkanus «llepexkpéct
XPOMOCOM.

Jlabopamopnuvie u npakmuueckue
pabomot:

Jlabopatopnas padota Ne 5. «3yuenue
pe3yNbTaTOB MOHOTHOPUTHOTO

U TUTUOPUIHOTO CKPEIIMBAHUS

PackpsiBaTh conep:kaHue TEPMUHOB U
TOHSTUI: CUEIUICHHOE HACIIECIOBAHUE
MIPU3HAKOB, PEKOMOMHAIIMS TE€HOB,
TEHETUYECKUE KAPThl XPOMOCOM,
MOpraHu/a.

Ha3zbiBaTh OCHOBHBIE TTOJIOKEHUS
XPOMOCOMHOM TEOPUHU
HacyenctseHHoctu T. Moprana;
pacKpbIBaTh COJIEpIKaHUE PAOOTHI

T. Moprana 1o CuerieHHOMY
HACJIEJOBAHHUIO T€HOB U IPUYHUHBI
HApPYLICHUS CLUEIUICHUS MEX Y TeHaAMU.
3anuchIBaTh CXEMbI CKPEIUBAHUS

NP CLEIJICHHOM HaCIIE€/IOBaHUH,
OOBSACHSTH MPUUMUHBI PEKOMOMHAITUU
T€HOB, ONPEEIISTh YUCIIO TPYIII
CUEIUICHUS T€HOB; pEIIaTh TCHETUYECKUE
3a7]a4y Ha CIEIJICHHOE HACIEIOBAHUE
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y Ap0o30(HIIBI HAa TOTOBBIX
MUKpOITperapaTax»

6.5 | I'eneruka moa. I'enernka nosna. XpoMOCOMHOE PackpsIBaTh cofiepkaHue TEPMUHOB U
HacnenoBanue onpeaeneHue nojaa. AyTocoMbl U MOHATUI: XPOMOCOMHBII Ha0OD,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. ' OMOTaMETHBIE U | @yTOCOMBI, ITI0JIOBBIE XPOMOCOMBI,
CLEIICHHBIX C IT0JIOM reTEepOraMeTHbIE OPraHU3MBI. TOMOTaMETHBIN I10J1, TETEPOraMETHBIN

HacnenoBanue npu3HakoB, CHEIUICHHBIX | I1OJI, CLETUIEHHOE € IIOJIOM HACJIEI0BAaHUE
C IIOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBACHATH LIUTOJIOTUYECKUE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXaHU3Ma OIIpEAEeICHUS
H.N. BaBuios. 10J1a y pa3JIMYHbIX OPraHU3MOB.
Tabauyvl u cxemol: «I'eHETHKA MOTAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEA0BAHUA, HAaCJICIOBAHUS IPU3HAKOB, CLIETUIEHHBIX
CLIETJIEHHOTO C MOJI0M», «KapnoTuribl Y HE CLEIUICHHBIX criosioM. Pemars
YeJI0BEKa U KUBOTHBIX» T€HETUYECKHUE 3a/1a4X Ha HACJIEIOBAHNE
CLEIJICHHBIX C II0JIOM IPU3HAKOB

6.6 | I3MeH4HBOCTS. N3meHunBoCTh. BUBI ”3MEHYUBOCTH: PackpeiBaTh conep:kaHue TEPMUHOB U
Henacnencreennas HEHACJIEICTBEHHAs U HACIICCTBEHHAS. MTOHATHI: U3MEHYUBOCTb,

U3MEHYUBOCTh Ponb cpenpl B HEHACIEACTBEHHOM HACJICCTBEHHAs U3MEHYUBOCTb,

U3MEHUYMBOCTU. XapaKTEePUCTHUKA
MOAU(UKAITMOHHON N3MEHYMBOCTH.
BapuauuonHsbii psa v BapyuallMOHHas
kpuBas. Hopma peakiun npusHaka.
KonuuecTBeHHbIE 1 KAUECTBEHHBIC
MIPU3HAKKU U X HOpMa PEAKIIUH.
CroiicTBaMO M (PUKAIIMOHHOMN
W3MEHYMBOCTH.

HEHACJIeJICTBEHHAs] N3MEHUHBOCTD,
Moau(UKaIIMOHHAS U3MEHYUBOCTD,
BapHAallMOHHBIN Psijl, BAPHAHTA,
BapHalMOHHAs KpUBas, MPHU3HAK,
HOpMa PeaKIMH, KOJTMYECTBEHHbIE U
KauyeCTBEHHBIC TIPU3HAKH.
KnaccuduimpoBaTts BUIbI
U3MEHYMBOCTH U BBISIBIISATH UX
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Jemoncmpayuu:

Tabauywvl u cxemvl: «Buapbl
U3MEHUYUBOCTIY, «MoaudukanuoHHas
M3MEHUNBOCThY.

Jlabopamopnvie u npakmuueckue
paoomuwl:

Jlabopatopnas padota Ne 6. «3yuenue
MOAU(UKAIIMOHHON U3MEHUYUBOCTH,
MOCTPOEHUE BAPUAIIMOHHOTO psijfia U
BapUALIMOHHON KPUBON»

OHOJIOTUYECKHE OCOOECHHOCTH.
IlepeuncnsaTe cBOMCTBA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH U

OOBSCHATH €€ 3HaUCHUE /IS OPTAaHNU3MOB.

Pa3nnyaTe KOJIMYECTBEHHBIE U
Ka4eCTBEHHBIE IIPU3HAKH; CTPOUTH
BAPUALIMOHHBIN PsAJl, BADUALIMOHHYIO
KPUBYIO, BBIUUCIIATh CPEHEE 3HAUCHHE
IIPU3HAKa

6.7

HaCJ'Ie,IICTBGHHa}I
N3MCHYHNBOCTD

HacnencrBennas, wiv TeHOTUITUYECKAS
U3MeHYnBOCTh. KomMOMHaTHBHAsS
U3MEHUYMBOCTh. Melo03 1 TOJI0BOM
IIPOIIECC — OCHOBA KOMOWHATUBHOM
W3MEHUYMBOCTU. MyTalioHHas
U3MEHYHUBOCTb.

Knaccudukanus mytanmii: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIE.
YacToTa v NpUYNHBI MyTalU K.
Myrtarennbie GaKkTOPBHI.

3aKOH TOMOJIOTHYECKUX PsIJIOB

B HACJIEICTBEHHON U3MEHYMBOCTHU
H. 1. BaBunosa. Buesaepuas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Jemoncmpavyuu:

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

Tabauyvt u cxemwvl: «MyTallMOHHAS

PackpeiBaTh conep:xkaHue TEPMUHOB U
IIOHATHN: HACJICACTBEHHAs
U3MEHYHMBOCTb, KOMOWHATUBHAS
U3MEHYMBOCTb, MyTallUOHHAS
U3MEHYUBOCTb, MyTaHT, MyTallMU:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINNION NS, aHCYIIIION WA, MyTar CHEI.

XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (OPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHX PSJIOB

B HAcJICACTBEHHON U3MEHUYNUBOCTHU

H. 1. BaBunoBa 1 0OBSICHATE €0
3HAYEHUEISI OMOJIOTHU MU CEJICKIUH.
KinaccuduimpoBaTh MyTaluu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOIUTH
MIPUMEPHI MyTaIUH.

OOBSACHITH TPUYMHBI BO3HUKHOBEHHSI
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U3MEHYUBOCTHY.

Obopydosanue: MUKPOCKOII,
Mukponpenapar «/Ipozoduia» (Hopma,
MyTaru GOpMBI KPBUTEEB B OKpacKa
Tesa); KOMHATHbBIE PACTEHUS C TIECTPOM
OKpPacKOM JINCTHEB.

Jlabopamopnwie u npakmuueckue
pabomol:

JlaboparopHas padota Ne 7. « AHanu3
MyTalui y 1po30(uiibl Ha TOTOBBIX
MHUKpOIIpenapaTax»

MyTalui, posib (PaKTOPOB-MYTareHOB.
CpaBHHUBaTh BUBI MyTaIluii; BBISABIIATH
IIPUYUHBI HACJIEACTBEHHOU
W3MEHUYMBOCTHU, UCTOYHUKH MyTareHOB
B OKpYy>arolei cpeie (KOCBEHHO).
XapakTepu3oBaTh BHESJECPHYIO
HACJIEICTBEHHOCTh U U3MEHUYNUBOCTh

6.8

['eneTuka 4yeaoBeka

I'enernka yenoseka. Kapuorun
YeJI0BeKa.

OCHOBHBIE METO/IbI TCHETHUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEIOBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-TEHETUYECKUM.
CoBpeMeHHOE OIpe/IeJICHUE TeHOTUTIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUIIUPOBAHUE, B TOM YHUCJIC

¢ nomoukto [1IIP-ananu3a.
HacnencrBennble 3a001€BaHUS
YyesIoBeKa: TeHHbIE 00JIe3HU, 00IC3HH

C HACJICACTBEHHOM
MPEAPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE
oone3nn. ComaTuyecKue u
TE€HEPATHUBHBIE MYTAIUU.

PackpsiBaTh coaepkaHue TEPMHUHOB U
MTOHATHN: KAPUOTUII YEIOBEKA,
IIUTOr€HETHUYCCKUM METO/,
TE€HEAJIOTMYECKUI METO/T, POJIOCIIOBHBIE,
OJIM3HEIOBBIM METO/I, HACJICACTBEHHBIC
0oJie3HH: (MOHOTEHHBIE,

C HacCJIEACTBECHHOU
MPEIPACTIONOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETUUECKOE
KOHCYJIbTUPOBAHUE.

[lepeuncnaTb 0COOCHHOCTH U3yUCHHUS
T€HETUKHU Y€JIOBEKA; TPUBOAUTH
IIPUMEPHI HACJICACTBEHHBIX OOJIe3HEH
YEeJIOBEKA, XapaKTePU30BaTh METObI UX
npodUIaKTUKHU; 000CHOBBIBATh 3HAUEHHUE
MEJIMKO-TEHETUYECKOT O
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CtBoJTOBBIC KJICTKH. [IpHHIIATIEI
3I0pPOBOT0 00pasa KU3HU, TUArHOCTUKH,
pOo(UIAKTHKY U JICYCHHSI TeHETHYCCKUX
Oose3Hel. MequKo-reHETHYECKOE
KOHCYJIFTUPOBaHUE. 3HAUCHUC
MEIULIMHCKON T€HETUKHU

B IIPEAOTBPAIICHUHN U JICUCHUH
FeHETUUECKHUX 3a00JI€BaHUI YETIOBEKA.

Jemoncmpayuu:

Tabauuwvl u cxemol: <HacnegoBanme
pesyc-pakropay, «I'eHeTHnka rpymnmn

KPOBWY.
Jlabopamopnsie u npakmuueckue
pabomor:

[Tpaktuueckas padora Ne 2.
«CocraBiieHUE 1 aHAJIN3 POJOCIOBHBIX
YEJIOBEKa

KOHCYJIbTUPOBAHHSI.
BBIABIIATH U CpaBHUBATH MEXY COO0M
JIOMUHAHTHBIE Y PELIECCUBHBIE IIPU3HAKU
YEIJI0BEKA.

CocCTaBiATh U AHAIM3UPOBATH
POIOCIIOBHBIE YEI0BEKA

Htoro yacoB no teme 8

Tema /. Cesiekuusi OpraHusMoB, OCHOBbI OMOTEXHOJIOTHH

7.1 | Cenekuus Kak HayKa 1 Cenekuust Kak HayKa U Mpoliecc. PackpsIBaTh cojiepkaHuE TEPMUHOB
U MpOIIECC 3apOKACHHUE CCIIEKIIMU U JOMECTUKALAA. | M MIOHATHI: CEJICKIUs, COPT, OO,

VYuenue H. U. BaBunosa o nentpax
MHOT000pa3us U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHUM.

[{eHTpbI MPOUCXOKICHHS JOMAITHUX
KUBOTHBIX.

Coprt, nopoja, mramm.

HITaMM, JOMECTUKAIIUS, WIIN
OJIOMAIlIHUBaHUE, LIEHTPbI
MHOT000pa3usi U MPOUCXOKIACHUS
KyJbTYPHBIX PACTCHUN U
KUBOTHBIX, THOPHIN3ALINA,
UCKYCCTBEHHBIN OTOOP.
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Jemoncmpayuu:

llopmpemuvi: H. 1. BaBunos.
Tabauyvt u cxemol. kapTa «L{leHTpBI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJbTYPHBIXpAaCTeHUI», «I1opobl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTEHUI.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIO0B AUKUX (POpM U
KYJIbTYPHBIX COPTOB PACTEHUI;
repbapuii «CeabCKOX035HCTBECHHBIC
pacTeHUsD)

Ha3biBaTh U CpaBHUBATH OCHOBHBIE
ATaIbl PA3BUTHS CEIICKITHH.

N3narate yuenune H. 1. BaBunosa

0 TIEHTPAX MPOUCXOKIACHUS KYJIbTYPHBIX
pacTeHUH; pa3IndaTh MEHTPHI HA KapTe
MHpa, CBSA3BIBATH UX MECTOIOJIOKEHUE
C OYaraMy BO3HHUKHOBEHUS IPEBHEUIIINX
UBUJIN3ALIUN.

CpaBHHBaTh copTa KyJIbTYPHBIX
pacTeHul, MOPOJIbl TOMAITHUX
KUBOTHBIX U UX JTUKUX IIPEIKOB.
OueHuBaTh poib CENEKIUU

B 00€CTIICYeHHUH TTPOIOBOJILCTBEHHOM
0€30MacHOCTH YEJIOBEUECTBA

7.2

Metonp! 1
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUI
Y KUBOTHBIX

CoBpeMEHHBIE METO/IBI CEJIEKIUU.
MaccoBblii 1 UHANBUAYAIbHBINA OTOOPHI
B CEJICKI[UY PACTEHUN U >KUBOTHBIX.
Ouenka 3KkcTepbepa.
biM3KOpOACTBEHHOE CKPEIMBAHUE —
uHOpuuHT. Yucras nuHMS.
CkpeluBaHue YUCTHIX JTUHUH.
I'erepo3suc, nim rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtnanéHHas
rudpuau3anys u e€ yCrexu.
HckyccTBEHHBIM MyTareHes v nojiy4eHue
NOJIMIUIOUIOB. JIOCTHIKEHUS CENEKIUN

PackpeiBaTh copepkaHie TEPMUHOB U
MOHSTUI: UCKYCCTBEHHBIN 0TOOP,
MacCOBBI 0TOOp, UHANBUIYATbHBII
0oTOOP, IKCTEPhEp, OIM3KOPOACTBEHHOE
CKpELIMBaHUE, YUCTAasl IMHUSA, T€TEPO3UC,
HEPOJICTBEHHOE CKPELIMBAaHUE,
VCKYCCTBEHHBIA MYyTarcHes,
nosurmionabl. CpaBHUBATH POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO H
WHANBHUIYaIBHOTO), BHJIBI
rubpuan3anuu (OJIU3KOPOICTBEHHON U
OTJAJICHHOI1 ), CIOCOOBI OTYYEHUS
HOJIUTJIONIOB.
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pacTEeHHI1, )KUBOTHBIX U
MUKPOOPTaHU3MOB.

Jemoncmpayuu:

llopmpemuwi: . B. Muuypum,

I'. JI. Kapnieuenko, M. ®@. 1BaHoB.
Tabauywl u cxemol: «OTHaTCHHAS
rudbpuauzanus», «PaboTsl akagemMuka
M. @. UBaHoBay, «Ilomumnmongusy.
Obopyoosanue.: MyJSKH TUIOI0B U
KOPHEIUIO0B AUKUX (POpM U
KYJIbTYPHBIX COPTOB PACTEHUM.
Jlabopamopnvie u npakmuueckue
pabomol:

Okckypeust «OCHOBHBIE METO/IbI U
JTOCTUKEHUS CEJIEKIIUU PACTCHUI U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IIeMEHHYI0 depmy,
COPTOUCTIBITATENIbHBIA Y4aCTOK

WJIU TETTUYHOE XO3SIMCTBO)

[TpuBOIUTE MPUMEPHI TOCTUKECHUN
CEJICKIIUH PACTECHUN U JKUBOTHBIX

7.3

buorexaonorusa
KakK OTpaciib
MPOM3BO/JICTBA

buorexnonorus KakK 0Tpaciib
pou3BOACTBA. [ eHHast MHXKEHEpHs.
Otanbl co3nanus pekomOuHanTHOUM JIHK
Y TPAHCT€HHBIX OpraHu3MoB. KiierouHas
uHxxeHepus. KinerouHblie KyJIbTyphl.
MHUKpPOKIIOHATIBHOE PAa3MHOKEHUE
pacrenunii. KnonupoBanue
BBICOKOIIPOYKTUBHBIX

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATUI: OMOTEXHOJIOTHSI, KJIETOUHAs
VH)XCHEpUs, TeHHAAUHKEHEPHUS,
KJIOHUPOBAHUE, TPAHCT€HHBIE
opranusmbl, MO (reHeTudecku
MOU(ULIMPOBAHHBIE OPTaHU3MBI).
XapakTepHu30BaTh OMOTEXHOJIOTHIO KaK
OTpaciIb IPOU3BOJICTBA, OCHOBHEIE
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CEIBbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTMYECKUE U STUISCKHE HpO6H€MBI.

I'MO — reneTuuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
onorexnonoruny, «Kimerounsie
KYJIBTYPBI U KIOHUPOBAHHEY,
«KOHCTpyHpOBaHUEH TIEPEHOC TEHOB,
XPOMOCOM

JOCTHKCHU A OMOTEXHOJIOTHH B 00JIaCTH

IMPOMBIINIJICHHOCTH, CCJILCKOT'O XO3SHCTBa

U MEJUITUHBI.
[lepeuncnsTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI M JIOCTH)KCHUS
OMOMH)KEHEPHU.

OO6CyKIaTh 9KOJOTUYECKHUE U
ATUYECKUE aCTICKThI HEKOTOPHIX
UCCJIEIOBaHMM B 001aCTH
OMOTEeXHOJIOTUH (KJIOHUPOBAHUSA,
MCKYCCTBEHHOI'O OIUIOJIOTBOPEHUS,
HaIpaBJICHHOTO U3MECHECHHSI T€HOMA 1
CO3/[aHUsI TPAHCTEHHBIX OPTAaHU3MOB)

HToro yacos 110 Teme 3
Pe3epBHoE Bpemst 1
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TEM [IporpammHoOE copepKaHue
n/m 9acoB 00yYarommxcst

y4e0HOTO MpeaMeTa

Tema 1. DBoJMIOLHOHHAA OHOJIOTHA

1.1 | DBosronus ¥ METOIBI

€€ U3y4YeHUs

1

[Ipennoceuiku BO3SHUKHOBEHUS
HBOJIFOLIMOHHOW TEOPUU. DBOJIIOLIMOHHAS
Teopus U €€ MECTO B OMOJIOTHH.
Bimstnue 3BOIIOIMOHHOM TEOPUHN

Ha pa3BUTUE OMOJIOTUU U APYTUXHAYK.
CBueTENBCTBA SBOIOLUN.
IlaneoHronornyeckue:
MOCJIEI0OBATEIBHOCTD MOSIBJICHUS BUJIOB
B MAJICOHTOJIOTUYECKOM JIETOUCH,
nepexoaHbie POPMBI.
buoreorpaguyeckue: cxoacTBo u
paznmuuue dayH udiop MaTEpUKOB U
OCTPOBOB. OMOPHOJIOrMYECKHE: CXO/ICTBA
U pa3ianyuusi SMOPHUOHOB Pa3HbIX BHJIOB
MO3BOHOYHBIX.
CpaBHUTEIILHO-aHATOMUYECKUE:
TrOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
PYJIMMEHTApHBIC OPTaHbl, ATABU3MBI.
MonekynsapHO-OMOXUMUYECKUE:
CXOJICTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX

PackpbiBath coniepkaHrue TEPMUHOB U
MOHSITUI: BOJIIOIMS, IEPEXOJIHBIE
(bopMmBI, GUITOTEHETUICCKUAEC PSIBI,
BH/IBI-OHJICMHUKH, BUIBI-PCITUKTHI,
3aKOH 3apO/IBIIIICBOTO CXOJICTBA,
OMOreHEeTHYECKUH 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyIUMEHTApHBIC OPTaHBI,
aTaBU3MBI.

[lepeunciaTh OCHOBHBIC ATAIBI Pa3BUTHS
ABOJIIOLIMOHHOW TEOPUHU.
XapakTepu3oBaTh CBUACTEILCTBA
ABOJTFOITUH: TIAJICOHTOIOTHYECKHE,
ouoreorpaduueckue,
AMOPHUOIOTUIECKHE, CPABHUTEIILHO-
aHATOMHYECKHUE, MOJIEKYIISIPHO-
OMOXUMUYECKHE.

[IpuBOAMTE TIPUMEPHI TIEPEXOTHBIX
dhopM OpraHu3MoB, (PUIOTCHETHICCKHUX
PSIOB.

[TpuBoauTh (HOPMYIUPOBKH 3aKOHOB
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METa0O0JMYECKUX MyTeH y BCEX KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, X. b. Jlamapk,
Y. Jlapsun, B. O. KoBasieBckuid,

K. M. Bap, 3. I'ekkens, ®. Mrosuep.
Tabnuywvl u cxemol: «PazButue
OpPraHUYECKOro MUpa Ha 3eMJey,
penbedHbIe TAOTUIBI «3apOIbIIIN
MMO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEPUKCY.

Obopyoosanue: buoreorpapuyeckas
KapTa MUpa; KOJeKusa «DopMbl
COXPAHHOCTHU MCKOIAEeMbIX JKUBOTHBIX U
pacTeHHi»; BIaXKHbIE MpenapaTbl
«Pa3BuTue Hacekomoro», «Pa3purtue
JISITYLLIKID

OMOreHETUYECKOTO 1 3apOJbIIIICBOTO
CcXoAacTBa

1.2

Ucrtopus pazsutus
NpEICTaBICHU I
00 IBOITIOTTNH

OBouonoHHas teopus Y. JlapBuHa.
[Ipennockuiku BO3SHUKHOBEHUS
JapBUHU3MA. J[BYOKYIIIUE CHUITBI
ABOJIIOLINM BUIOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

IIPU OTPAaHUYEHHOCTH PECYPCOB,
HEONPEAEIIEHHAS U3MEHUUBOCTD,
60opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CuHTteTHyeckasi TEOpHs SBOITIOIUN

PackpbiBaTh cojiep’KaHUE TEPMUHOB U
MOHSITUM: CUCTEMAaTHKa, €CTECTBCHHbIN
U UICKYCCTBEHHBII 0TOOD.
XapakTepu30BaTh OCHOBHBIC
ABOJIIOLIMOHHBIC UICU, KOHIICIIIUN 1
TEOpUM; CPAaBHUBATH B3TJISAbIHA BUJ U
sposmonuio K. JIunues, JXK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTth Bk JInHHES B pa3BUTHE
CUCTEMATUKH U OOBSCHSITH MPUHITUTIBI
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(CTD) u e€é OCHOBHBICTIONOKEHHS.
Hemoncmpayuu:

lopmpemuwi: K. JIlunnen, XK. b. Jlamapk,
Y. dapBuH.

Tabauyvt u cxemor: «llomymsiumy,
«Kapra-cxema mapiipyTa nyTelecTBUs
Y. MapBunay, «@opMbl 00pbObI

3a CylIECTBOBAaHUEY, « ECTECTBEHHBIN
oT6op», «MHOroodpasue copTon
pacteHui», «MHorooOpasue nopoj
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBbI.
XapakTepu3oBaTh COJCPKAHUE U
3HAYEHUE FBOJIIOLIMOHHON KOHIIENIUN
K. b. Jlamapxka.

OueHMBaTh €CTECTBEHHO-HAYYHbBIE U
COLIMAIBHO-P)KOHOMUYECKHE
MPEANOCHUIKM BOZHUKHOBEHUS
ABOJTIONMOHHONW Teopuu Y. [/lapBuHa.
PackpbIBaTh coaep:kaHue IBOJIOLMOHHON
teopun. /lapBuna; cpaBHUBaTh
HEONPEAEIIEHHYIO U ONPEACIEHHYIO
M3MEHYHMBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CyIIECTBOBAHUE.

OnuceIBaTh MOJOKEHUS] CHHTETUUECKOM
teopun dBomtonuu (CTI) u 0ObACHATD
e 3HaueHue JUISIOMOJIOTHH

13

Bun: kpurepun n
CTPYKTYypaA.
[TomynsAnus kak Kaxk
JJIEMEHTapHas
€AVMHMIA BUJA

MuxkposBosonus. [Tomymnsamus kak
€AMHHUIABUA U DBOJIIOLIUH.
Hemoncmpayuu:

Tabnuyvt u cxemor: «llomymnsumy,
«MyTanMoHHass U3MEHYUBOCTH.
Obopyoosanue: MUKPOCKOTI,
Mukpornpenapar «Jlpo3oduna» (Hopma,
MyTaluu GOPMBIKPBLILEB U OKPACKH
Tena), MoJienb-anmmkanus «llepexkpéct
XPOMOCOM.

PackppiBaTh conmepkaHie TEPMUHOB U
MTOHSATHI: MUKPOBOJIIOIINS, BU]I,
KPUTEPHUH BUJA, apeal, TOMYJISIHs,
reHo(OoH, MyTaInK, KOMOWHAIINH
TEHOB.

XapakTepr3oBaTh BUJ KaK OCHOBHYIO
CHUCTEMATHYCCKYIO SUHUITY H
I[EJIOCTHYIO OUOJIOTHYECKYIO CUCTEMY.
Boeinenste kpuTepun Buna
(Mopdomoruueckuit, PU3NOIOTUIECKUH,
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Jlabopamopnsle u npakmuuecxkue
paoomoi:

JlaGoparopnas padora Ne 1. «CpaBHenue
BUJIOB 10 MOP(POJIOTUYECKOMY
KPUTEPUIO»

OMOXUMUYCCKUI, TCHETUUCCKUI,
AKOJIOTMYECKUH, TeorpapuuecKkuii) u
MPUMEHSTh KPUTEPHUU JIJIs1 OTTUCAHUS
KOHKPETHBIX BHJIOB.
XapakTepu3oBaTh MOMYJISAILINIO KaK
CTPYKTYPHYIOCAHMHUITY BHJIA U
HBOJIIOIIHH.

OnucheIBaTh MOIYISIITUIO TI0 OCHOBHBIM
MOKa3aTeisIM: COCTaB, CTPYKTypa

1.4 | IBmwkyImne CHIbI JIBrkymue cuitel ((pakTopsl) 3Bostonuu | PackpeiBaTh coliep>kaHlEe TEPMUHOB U
(3memeHTapHbIe BHJIOB B ITPUPOJE. MyTalMOHHBIN MOHSTUIN: KOMOMHATUBHAS
(baKkTOpPBI) F3BOITIOLNN npoliiecc U KOMOMHATUBHAs W3MEHYUBOCTh, MyTAIlUU, MyTallUOHHBIN
M3MEHYMBOCTb. [10NMyIALIMOHHBIE BOJHBI | MPOIIECC, MOMYJIALIMOHHbBIE BOJIHBI,
u apeiid renos. M3omsius u murpanus. | apeiid reHoB, U30JISINS, MUTPAIUH.
Jemoncmpayuu: XapakTepu30BaTh 3JICMEHTAPHbBIC
Tabnuysl u cxemul. «JIBUXKyIIE CHIIBI (aKTOpBI SBOIIOLUN: MyTaIllAOHHBIN
ABOJTIOLIMI npoiiecc, KOMOMHAaTUBHAs
W3MEHYHUBOCTD, MMOMYJISILITUOHHBIE BOJHBI,
Jpeiid TeHOB, N30SI, MUTPALIHSL.
YcranaBiamBaTh NPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXY
MEXaHU3MOM U PE3YyJIbTaTOM JEHCTBHS
JBIDKYIIMX CUJT (3JIEMEHTapHBIX
(baKTOpOB) ABOJIOIIUU
1.5 | EcrecrBennslit oTO0p EcTecTBeHHBII 0TOOP — Hanpasssionuid | PackpeIBaTh copepxaHue TEPMUHOB U

U ero hopMbl

(bakTop >BOJIOLIMH.
®DopMbI €cTeCTBEHHOr00TO0pA.

MOHSATHUM: €CTECTBEHHBIN 0TOOpP, OOphOa
3a CyIIIECTBOBaHHUE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
ot6op», «boprda 3a CyIleCTBOBAHUEY

OnuceIBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBaTbh GOPMBI €CTECTBEHHOTO
otbopa (IBMKYIIHMI, CTAOMIU3UPYIOIHA,
JU3PYIITUBHBIN) B CPABHUBATH X MEKITY
co0O0i1.

XapaktepusoBaTh 00pbOy

3a CyILIECTBOBAaHUE U CPAaBHUBATH €€
BUJIBI (MEXKBHIOBAs, BHYTPHBHIOBAS,
06oprOa c HeOIaroNPUATHEIMU
dbakTopamMu BHEUTHEHN Cpe/ibl)

1.6

PesynbTaTh
HBOJIIOLIUU:
MPUCIIOCOOJIEHHOCTh
OpPraHU3MOB U
BUJ1000pa30BaHKe

[IpucnocobIeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3BoJitoruu. [Ipumepsi
MPUCIIOCOOJICHUI Y OPraHU3MOB.
Apomopho3bl ¥ uIMoaganTaIy.
Bunu BunooOpaszoBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpapuieckoe,
HKOJIOTUYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:
«[IprcmocoOIeHHOCTh OPTaHU3MOBY,
«['eorpaduueckoe BuA000Opa3zoBaHuey,
«DKOJIOTUYECKOE BUI000pa30BaHUE.
Obopyoosarue:

koJutekus «[Ipumepsl 3aMTHBIX
MPUCTIOCOOICHUN Y )KUBOTHBIXY,

PackpeiBaTh copepkaHne TEPMHUHOB U
MOHSATUN: TPUCTIOCOOJICHHOCTb,
MOKPOBUTEILCTBEHHAS U
npenocTeperamolas oOKpacka,
MacCKHpOBKa, BUA0O0Opa30BaHUE.
OnuceiBaTh MEXaHU3M BOZHUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHU3MOB.
BrIsBnsTE 10 M300pakKeHUSIM, Ha KUBBIX
U (pUKCHpPOBAHHBIX MIpenapaTax MPUMEpPbI
MPUCTIOCOOJICHHOCTH PACTeHUN U
’KUBOTHBIX K YCJIOBUSMCPEIbI
oOuTaHMsI, TOKa3bIBATH OTHOCUTEIIBHYIO
1€JIeCO00Pa3HOCTh MPUCTIOCOOJICHUH.
XapakTepus3oBaTh CIIOCOOBI U
MEXaHU3MbI BUI000Pa30BaHMS;
OTKCHIBATh U CPAaBHUBATH OCHOBHbBIE
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KOJIICKITHSI HACEKOMBIX C Pa3JINYHBIMU
TUTIAMHU OKPACKU; HaOOP MI0I0BU
CEeMSIH.

Jlabopamopnvle u npakmuueckue
paoomoi:

JlabGopaTtopHas pabota Ne 2. «Onucanue
pUCIOCOOJICHHOCTH OPTaHU3Ma U ee
OTHOCHUTEIILHOTO XapaKTepay

(GhOpMBI SKOJIOTUYECKOTO U
reorpaduaeckoroBuI000pa3oBaHUs

1.7 | Hanpasnenus u mytu
MaKpOIBOJIIOLIUU

MakposBonronus.

DopMbI IBOITIOIUH: (pUsieTHYECKas,
JTUBEPIreHTHAS, KOHBEPTCHTHAS,
napauensHas. HeoOpatumocTtsb
sBoJionun. [Ipoucxoxnenue

OT HECTIEeIMATIN3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyromias cnenuain3anus.
AnanTuBHas paavalus.
Hemoncmpayuu:

Ilopmpempsi: A. H. CeBep1i0B.
Tabauyvt u cxemol: «ApoMopQo3b»,
«anoamanranumy, «O0mmas
JIETE€HEPALIUS.

Obopyoosanue: moneib « OCHOBHBIC
HaIpaBJICHUS SBOJIIOIHIY; 00BEMHAS
Mojieb «CTpOEeHHE TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpriBath conepkaHue TEPMUHOB U
MOHSTHI: MAaKPOIBOTIOLHS, (pUToTeHes,
OMOJIOrMYECKU TPOrpecc U perpecc,
apomop}o3, uaroananraius, oomas
JereHepanus, afanTuBHas paguanus.
XapakTepu3oBaTh (POPMbI IBOJIOLIMH.
BrisBisats apomopdo3sl u
WJINOATANTAUN YPACTEHUN U
KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYECKUH Mporpecc
1 OMoJIoru4ecKkuit perpecc, apoMopdos,
UIM0aanTallui0 U OOIIYIO
JiereHepaluio.

BBISIBISTE B3aUMOCBSI3U MEXKTY Ty TSAMHU
Y HaIlpaBJICHUSIMU 3BOJIIOLIUU

Y PACTEHUM U KUBOTHBIX

Hroro 4yacoB o teme
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Tema 2. Bo3HnkHOBeHHe M pa3BUTHE KM3HU HA 3eMuie

2.1 | Uctopwus xxu3nu

Ha 3eMJIe 1 METOJIbI
€€ U3y4YCHHUS.
I'mnioTe3nl
MIPOUCXOKICHUS
’KHU3HHU Ha 3eMiie

2

Jlonay4dHble npeCcTaBICHUS

0 3apOKJICHUM Xn3HU. HayuHble
TUIIOTE3bl BO3SHUKHOBEHUS YKU3HU

Ha 3emJie: abuoreHe3 umaHCIepMusl.
XUMHYECKAS] SBOJIFOLHS.
AOVOTEeHHBIN CUHTE3 OPraHUYECKUX
BEILIECTB U3BHEOPTAHUYECKUX.
DKCIepUMEHTAIbHOE TOATBEPKICHUE
XUMHYECKOU 3BOJIIOIUU.

HauanbHble 3Tarnbl OM0JI0rH4ecKon
sBotonnu. I'unoresa PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BOBHUKHOBEHHUE MPOTOKJIETKH.
[lepBble KIETKUA U UX HBOIIOLIHSL.
@opMHUPOBAHUE OCHOBHBIX IPYIII
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Ilopmpempur:

®. Penn, JI. [Tactep, C. Mumnnep,

A. W. Onapumn, I'. FOpwu.

Tabauywvl u cxemvl: «BO3HHKHOBEHUE
CoJIHEeUHOM CHUCTEMBI»,

«Pa3BuTHE OPraHNYECKOro MUPay,
«PacTurennHas kieTkay, « KuBoTHasI
KieTkay, «[Ipokapuornueckas
KJIETKa»

PackpriBath cojiep:kaHue TEPMUHOB U
MOHATUI: KpEalMOHU3M, aDHOreHe3,
BUTAJIN3M, [MAHCIIEPMUSL, OMOTI033,
KOallepBaThl, TPOOUOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METOIbI H3YUCHUS
HUCTOPUYECKOTO MPOILIOro 3eMIJIN.
ITepeuncisiTb OCHOBHBIE ATAIlbI
XUMHYECKOM HOMOJIOTHYECKOM
ABOJIIOLIUU.

N3narath cosiepaHue ruroTe3 U Teopui
BO3HUKHOBEHUS )KM3HU Ha 3eMJIe
(KpeanoHu3Ma, CaMONPOU3BOJIIHLHOTO
3apOXKJaeHUs (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OnuceiBaTh 3kcniepuMmenTsl C. Musnepa
u I'. FOpu no nojiy4eHuto OpraHudeCcKux
BEIIIECTB M3 HEOPTaHMYECKUX MTyTEM
aOMOTEHHOTO CUHTE3a
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2.2

OcHOBHBIE HTarbI
HBOJIIOIUH
OpPTaHUYECKOTO MUPA
Ha 3emJie, pa3BUTHE
KU3HH T10 DpaM |
nepuoiamMm

PazButHe )x13HM Ha 3emIi€ 110 3paM U
nepuogam. Karapxeii. Apxeickas

Y IpoTepo30mcKas 3psl. [1ameo3onickas
apa u e€ MePUOIbl: KEMOPHICKHUIA,
OPIXOBHUKCKHUH, CUITYPUNUCKUH,
JICBOHCKHU M, KAMEHHOYTOJIbHBIM,
IIEPMCKHI.

Me3so301ickas 3pa v €€ IEPUOIBIL:
TPUACOBBIM, FOPCKUM, MEJIOBOU.
Kanno3zorickas 3pa u €€ nepuoasl:
MaJ€OreHOBBINA, HEOTCHOBBIN,
AHTPONOT€HOBBIN.

XapakTepuCTHUKa KJIIMMaTa U
reoJIOrMYeCKUX mporeccoB. OCHOBHBIE
ATaIbl 3BOJIFOLIMU PACTUTEIIBHOTO U
YKUBOTHOTO Mupa. ApoMopo3bl

y pacTeHuil 1 )KUBOTHBIX. [losBIEHNE,
paclUBET ¥ BEIMUPAHUE TPYII KUBBIX
OpPraHu3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «Pazputue
OPTraHUYECKOTO MUPay,
TCOXPOHOJIOTHYCCKAs Ta0IHIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
MCKOMAEMBbIX )KUBOTHBIX U PACTCHHIN.
Jlabopamopnvie u npakmuueckue
paoomoi:

PackpsIBaTh copepkaHre TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.
3HaTh MOCIIE0BATEIBHOCTh JOHOB!
KaTapxeu, apxeu, mpoTepo30H,
(dhaHepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, MAJICO30MCKasl,
M€3030MCKasl, KAMHO30MCKasl; IEPUOJIOB:
KeMOPHUNCKHM, OPIOBUKCKUIA,
CUJIYPUMCKUU, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKH,
TPUACOBBIHN, FOPCKUI, MEJIOBOM,
MajJeOreHOBBIM Y HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepru30BaTh OCHOBHBIE COOBITUS
B Pa3BUTUU OPraHUYECKOr0 MUpa

T10 3paM U NIEPUOJIaM reOJI0THUYECKOU
VMCTOPHUM; ITAIIbl PA3BUTUS
PaCTUTEIBLHOTO U 5KUBOTHOTO MUDA.
BreiienuTh riaBHbie apoMop(o3sl
PacCTeHU U )KUBOTHBIX.

CpaBHUBaTh MEXIy COOOM
MPEJICTABUTENIEN CUCTEMATHUYECKUX
TPYII OPraHW3MOB, BBIABIISTh YEPTHI
YCIIOKHEHUS U TPUCTIOCOOJICHHOCTH
K YCJIOBUSAM >KU3HU
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[TpakTrueckas pabora Ne 1. «M3yuenue
MCKOIIA€MbIX OCTaTKOB PACTEHUH U
YKUBOTHBIX B KOJUIEKLIUSAX).

DKCKypcHs « DBOJIIOLMS OPraHUYECKOTO
Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbI WIMKPACBEIUECKUN MYy3€eid)

2.3 | CoBpeMeHHas Cucrema opraHm4ecKoro Mupa Kax PackpbIBaTh cofiepkaHue TEPMUHOB U
cuctema oTpaxkeHue 3BoJolund. OCHOBHBIE MOHSTUI: CUCTEMAaTHKa, UCKYCCTBEHHAS U
OpPraHUYECKOT0 MUpa CUCTEMAaTUYECKUE TPYMIbl OPraHU3MOB. | €CTECTBEHHas Kiaccudukalys, OnHapHast

Jemoncmpavyuu: HOMEHKJIaTypa, MPUHIINI
Tabauywl u cxemol: «CoBpeMeHHast MEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOTO MHUPA» XapakTepu3oBaTb COBPEMEHHYIO
CUCTEMY OPIaHMYECKOT0 MHpa
2.4 | DBOJIOIMS YeTI0BEKA DBoJIIOIMA YeT0BEKa. AHTPOMOJIOTHS PackpsiBaTh coziepkaHue TEPMUHOB U

(anTpOMIOTEHE3)

Kak Hayka. Pa3Burtue npeacraBieHui
O MPOUCXOXKICHUU YeTOBEKA. MeToabI
M3y4yeHHUs aHTpororeHeza. CxoacTea u
pa3nuuusl 4YeI0BEKa U JKUBOTHBIX.

CucreMaTnueckoe NojJ0KEeHHE YSIOBLeKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauywl u cxemwvr: «CpaBHEHUE
AHATOMUYECKHUX YEePT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00e3bsIHY.

Obopyoosanue: CIETIKA WA
M300paKEeHMsI KAMEHHBIX OpYIui

TOHSITHI: aHTPOIIOJIOTHsI, AHTPOIIOICHES,
yesioBek pazymHbii(Homo sapiens),
MPSIMOXOXKJICHUE, BTOPasi CATHAJIbHAS
cHUCTEMA.

[TepeuncnsaTh 3a1a4u aHTPOIIOJIOTHUH,
ATANBICTAHOBIICHUS U PA3BUTHS
MPEACTABICHUMN O POUCXOKICHUN
YyeJIoBEKa.

M3narate OCHOBHBIC IOJIOXKCHUS
teopun Y. J[apBruHA, KPUTHYECKH
OIICHHBATh HEHAYUYHYIOUH(POPMAITHIO
0 POUCXOXKJICHUHU YEIIOBEKA.

3HATh CHCTEMaTUYECKOE MOJ0KECHNUE
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TIEpPBOOBITHOTO YeJIOBEKA: KAMHH-
qorepsl, pyouna, ckpedia

Bra Homo sapiens, mepedncisTh ero
MOP(OJIOTO-aHATOMHYECKHUE TTPU3HAKH
pa3HOro ypoBHs (THIL, KJIacc, OTPSL

u Jp.).

YcTaHaBIMBATh YEPTHI CXOJICTBA H
pa3IMunuiYesIOBeKa U )KHBOTHBIX.
OOBSCHATD U OLICHUBATH 3HAYCHHE
HAYYHBIX 3HAHUH O POUCXOXKICHUH
YeJIOBEKa JIJIS IOHUMMaHUsI MeCTa U POJIH
Yel0BeKa B TPUPOJIC

2.5

JIBMKyIye CUIIbI

(paxTopsr)
aHTpOIOreHe3a

JIBrkytue cuiibl ((hakTopsb)
aHTponorenesa. Hacinencrsennas
U3MEHUYUBOCTb U €CTECTBEHHBIN O0TOOP.
OO011ecTBEeHHBIN 00pa3 )KU3HHU,
M3TOTOBJIEHUE OPYAUHN TPYAA,
MBIIIEHUE, PEYb.

Jemoncmpayuu:

Tabnuyvt u cxemvi: «CpaBHEHUE
aHATOMHYECKHUX YEPT CTPOCHHUSI UETIOBEKA
U 4eJIOBEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIE MECTA NAJIEOHTOJIOTMYECKUX
HAaXOJIOK ITPEIKOBCOBPEMEHHOIO
YeJIOBEKa».

O0opynoBaHUE: MYJISKU
«IIpoucxoxaeHune yemoBeka
(MaJIEOHTOJIOTMYECKUE HAXOIKH )»

PackppiBaTh copepkaHne TEPMHUHOB H
MOHATHUM: (PaKTOPHI aHTPOIIOTeHE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEYb,
opyauiiHas IeSITeIbHOCTD,
noJIMMoppu3m.

XapaKkTepru30BaTh ABUKYIINAE CHITBI
(paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYECKHE U COI[UATbHEIC,
CpaBHUBATh UX MEXIY COOOM
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2.6 | OcHOBHBIE CTaMN OCHOBHBIE CTaJIUX U BETBU YBOJIOLINHU PackpbiBaTh cojiepKaHUE TEPMUHOB U
3BOJIFOLIAH YETOBEKA YEJIOBEKA: aBCTPAJIONUTEKH, HemoBeK MOHATHN: aBCTPAJIOMUTEK, YETOBEK

yMelbiid, YenoBek MpsaMOXOIAIINi, YMEJIBIN, YEIIOBEK MTPAMOXOIALINH,
YenmoBek HEaHAEPTAIBCKUM, UeoBEK HEaHJiepTajel, KpOMaHbOHELl,
pa3yMHBII COBPEMEHHOIO THIIA. HEOJIMTHYECKAs! PEBOJIIOLINS,
Haxoakn nckonaeMbIx OCTaHKOB, MEPBOOBITHOE UCKYCCTBO.
BpeMsl CYyIIIECTBOBaHMUsI, 00JIaCTh XapakTepu30BaTh U CPAaBHUBATH MEXKIY
pacnpocTpaHeHus, 00bEM TOJIOBHOTO c000l OCHOBHBIE CTAJIUU IBOJIIOIIUU
MO3ra, 00pa3 KU3HU, OPYAUSL. YeJI0BEKa: XPOHOJIOTUYECKUI BO3PACT,
Jemoncmpayuu: apeaJl pacpoCTpaHeHHsl, 00BEM
Tabnuyvt u cxemvi: «OCHOBHBIE MeCTa rOJIOBHOT'O MO3ra, 00pa3 KU3HU U
MTAJICOHTOJIOTMYECKUX HAXOJIOK IPEIKOB | OPYIHUs TPy Aa
COBPEMEHHOI'0 YEJIOBEKA,
«JlpeBHelimmue roamn», «IpeBaue
moan», «IlepBble COBpEMEHHBIE JTFOIN.
OO6opyioBaHue: MYJISIKU
«IIpoucxoxaeHue yenoBeka» (OrOCTHI
aABCTPAJIONUTEKA, MUTEKAHTPOIIA,
HEaHIepPTAIblIa, KPOMAaHbOHIIA); CIEIKU
WM N300paKeHUsI KAMEHHBIX OpYIUN
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
4oIrepsl, pyousna, ckpeda

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHBIE PackpbiBaTh cojiep:KaHUE TEPMUHOB

Y IPUPOJIHBIE
aZjanTaldy YeJIOBeKa

OOJBITINE pachl: €BPOIICOUTHAS
(eBpaswmiickasi), HErpo-aBCTpaJouHAs
(3KxBaTOpUAIIbHAS ), MOHTOJIOUIHAS
(a3uaTcko-aMepuKaHCKas).

Y TOHSITUH: paChl, paCOT€HE3, COLHAa-
JIAPBUHU3M, PACU3M, METHCAIIUS.
XapakTepu30BaTh U CPABHUBATH
MPEJICTABUTEIIENYETIOBEYECKUX Pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJCTABUTEIICH YEIIOBEUECKUXPAC

K YCJIOBHUSIM CYIIIECTBOBaHMS. ENMHCTBO
yejoBeueckux pac. Kputuka
COILMAJIBHOTO JIApBUHU3MA U pacu3ma.
Hemoncmpayuu:

Tabnuywl u cxemol.: «YeaoBeueckue
paceD»

PACKpbIBATh IPUUYMHBI U MEXAHU3MBbI
pacoreHesa, nepeumncisiTb U TPUBOJIUTH
MIPUMEPHI MPUCTIOCOOICHHOCTH YeJIOBEKa
K YCIIOBUSIM CPE€Jibl, TPUMEPDI
MIPUCIIOCOOUTEILHOTO3HAYEHHUS PACOBBIX
MIPU3HAKOB.

Jloka3wiBaTh equHCTBO BUaa Homo
sapiens, Hay4HyI0 HECOCTOSTEIbHOCTD
PaCOBBIX TEOPHUU, UJEH COLHUAIBHOTO
JIApBUHU3MA U pacu3ma

Hroro yacoB o teme

9

Tema 3. Opranu3mbl U OKpY:KamoIas cpeaa

3.1 | Dxonorust Kak Hayka 1 DKoJIOTHs KaK HayKa. 3ajadnu pa3faensl | PackpblBaTh cofep:kaHre TEPMUHOB U
HKOJIOTHH. MOHSITUM: PKOJIOTHS, TIOJIEBbIE
MeTo1bl 5KOJIOTUYECKUX UCCIIEOBAaHUMN. | HAOIIOACHUS, SIKCIICPUMCHTBI,
DKO0JIOTUYECKOE MUPOBO33PEHUE MOHHUTOPHHT OKPY>KaIOIIEH CPEeIbl,
COBPEMEHHOTO YEJIOBEKA. MOJICJIUPOBAHUE, IKOJIOTHUECKOE
Hemoncmpayuu: MHUPOBO33PEHHE.
Ilopmpempi: A.1'ymO0IBAT, [lepeuncnaTh 3aa4M SKOJIOTUH, €€
K. @. Pynbe, O. I'exkelns. pas3zensl UCBS3U C APYTMMU HayKaMH.
Tabauyvl u cxemwvr: xapta «IIpuponnsle | XapakrepuzoBaTh METOIBI
30HBI 3eMJIN» DKOJIOTMYECKUX UCCIIEIOBAHUN

3.2 | Cpenpl oOuTaHUS U 1 Cpenbl oOuTaHusi Opranu3MoB: BojiHasA, | PackpbiBaTh comepxkaHue TEPMUHOB

HKOJIOTUYECKHE
(akTopsI

HA3eMHO-BO31yIlIHAsl, [IOYBEHHAs,
BHYTpU-OpraHU3MEHHAs.
OkoJnoruyeckue GakTopsbl.
Krnaccudukanus s3Kko10rmaeckux

Y TIOHSTHI: cpesia oOuTanusl,
AKOJIOTHYECKUE (DAKTOPHI,
OMOJOTUYECKUNA ONTUMYM,
OTrpaHUYMBAIOIINNA (JIMMUTUPYIOLIUIN )
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(hakTOpOB: AOMOTHYECKHUE, ONOTHUECKHUE
¥ aHTPOIIOTCHHBIC.

JlelicTBHE 9KOJIOTUYECKHUX (PAKTOPOB

Ha OpTaHU3MBEI.

Hemoncmpayuu:

Tabauyst u cxemol: «CpenpblOOUTAHUS
OpPTaHU3MOBY

daxkrop.

XapakTepru30BaTh yCIOBUS CPE/T
OOUTaHMsI OPTaHU3MOB;
KJIACCU(PUITUPOBATH M XapaKTEPHU30BaTh
dKOJIOTHYECKHE (DAKTOPHI: a0MOTHUYECKHE,
OMOTHYECKHE U aHTPOTIOTCHHBIE.
OnuckIBaTh JEHCTBUE SKOJIOTUUECKHUX
(hakTOpOBHA OPraHU3MBI.
XapakTepru3oBaTh 0COOCHHOCTH
CTPOEHUS U KU3HEEATEIbHOCTH
pacTeHUH M )KHBOTHBIXPA3HBIX CPET
oOuTaHus

3.3

AOuotrnueckue
(bakTopsI

AlGuoTnueckue (paKTophl: CBET,
TeMIlepaTypa, BIaKHOCTb.
®doronepuoansm.IIpucnocobnenus
OpPraHU3MOB K JICUCTBUIO a0MOTUYECKHUX
(dbaxkTopoB. bHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabauyvt u cxemwvl: «POTOMEPUOIUIMY.
Jlabopamopnvle u npakmuyeckue
paoomowi:

JlaGopatopnas paborta Ne 3.
«Mopdonorudaeckne 0COOEHHOCTH
PaCTEHUM U3 Pa3HBIXMECT OOUTAHUS.
JlabGopaTtopHas pabota Ne 4. «Bnusiaue
CBETa Ha POCT U PA3BUTHUE YEPEHKOB
KoJeyca

PackpriBath copepxanue TEPMUHOB U
MOHATUH: abnoTHYeCKHne (PaKTOPHI,
dhoToneproan3M, OMOIOrHYECKUE
PUTMBL.

AHanmM3upoBaTh JEHCTBUE CBETA,
TEeMITepaTyphl, BIAXXHOCTH Ha OPTaHU3MbI
Y TIPUBOJIUTH MIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[TpoBOANTE OMOIOTHYCCKIE HAOTIOACHUS
1 0(OPMJIISATH PE3YyJIbTAThl TIPOBEIEHHBIX
HaOJTI0ICHU
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3.4 | buortnueckue buotnueckue paxropsl. Buasi PackppiBath copepkanne TEPMUHOB
dakTopbI OMOTUYECKUX B3aUMOJICUCTBUM: U TIOHATHUI:0M0TUYECKHE (PaKTOPHI,
KOHKYPEHITUS, XUIITHUICCTBO, CAMOMO3 U | XUIIHUYECTBO, IIapa3UTU3M,
ero ¢opmsel. [lapasuTusm, Koonepanusi, | KOHKypEHIHs, MyTyaln3M, CUMOHO3,
MyTYyaJu3M, KOMMEHCAIA3M KOMMEHCAJIU3M, HaXJIeOHUUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, aMEHCAITU3M,
AMeHcanu3M, HEUTPAIU3M. HEUTPAIU3M.
3HaueHne OMOTHUYECKUX XapakTepu3oBaTh OMOTHUYECKUE
B3aUMOJICUCTBU JIJIsl CYIIIECTBOBAHUS (baKTOPBI ¥ BUIBIB3aMMOOTHOIIICHUN
OpraHU3MOB B ITPUPOHBIX COOOIECTBAX. | MEXIY OpraHu3MaMu; IPHBOIUTh
Jemoncmpavyuu: pUMEPHI B3aUMHOM
Tabauywl u cxemsi: «Iluiiessie enm» MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXKIY COOOW BHUJIbI
OMOTHUYECKUXB3aUMOICHCTBUN
OpPraHU3MOB
3.5 | DKonoruyeckue DKOJIOTHYECKHE XapaKTePUCTHKU PackppiBaTh copepkaHne TEPMUHOB H
XapaKTePUCTUKU nonyssiiui. OCHOBHBICTIOKA3aTeITN MOHSATHUH: TIOMYJISIHUS, YACIICHHOCTD,
BU/IA Y TTOMYJISIIAH MOMYJISIIAN; YUCICHHOCTb, INIOTHOCTb, MJIOTHOCTH, POKIAEMOCTh, CMEPTHOCTb,

POKJIAEMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHamMmka 4uciIeHHOCTH
NOMYJISIUNAN U €€ PEeryJIsaLHusl.
Hemoncmpayuu:

Tabnuyvt u cxemor: «Ilomymsium,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
HOMYJISILIMKA UHPY30pUU-TYPETBKID.
Jlabopamopuwie u npakmuueckue
paoomowi:

NPUPOCT, MUTPpaALUs, AMHAMUKA
YUCJIIEHHOCTH MOMYJISLUN.
XapakTepu30BaTh OCHOBHBIE I0KA3ATENH
U DKOJIOTHYECKYIO CTPYKTYPY
HOMYJISILIMK; OTUCHIBATH MEXaHU3MBI
PEryIsiuy YUCIEHHOCTH TOIMYJISIUU
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[Tpaktrueckas padota Ne 2. «I[lomcuér
TTIOTHOCTH TOIYJISILIUN PA3HBIX BUJOB
PaCTCHUIN

Hroro yacoB 1o teme

5

Tema 4. Coo011ecTBa H DKOJIOTHYECKHE CHCTEMBI

4.1 | CoobmiectBa 1 Coo0111ecTBO OpraHU3MOB — OHOLIEHO3. PackpbIBaTh cosiepKaHUE TEPMUHOB U
OpraHU3MOB CTpyKTyphl OMOIIEH03a: BHIOBAs, MOHSATHI: OMOIIEHO3, YKOCHCTEMA,
MPOCTPAHCTBEHHAS, TpOoPUUECKas OMOreo1eHO03, BUJIbI-IOMUHAHTHI,
(umreBast). Buapl-1OMHUHAHTHI. AKOJIOTHYECKAs HUIIIA.
Casizu B OUOIIEHO3E. XapakTepu3oBaTh OUOIEHO3
Jemoncmpayuu: (coo011ecTBO), €ro BUIOBYIO,
Tabauywl u cxemol: «llumieBsie Henu, MPOCTPAHCTBEHHYIO U TPO(HUUECKYIO
«buoIIeHO3: COCTaB U CTPYKTypay. CTPYKTYPBHI.
Obopyoosarue: MOIETb-aNIUIAKAIUS OOBSACHITH PO KOMIIOHCHTOB
«Tunuruneie GUOLIEHO3bI»; TepOapHii OMOIIeHO3a B MOJJEP>KAHUU €TO
«PacTtuTenbHbIE COOOIIECTBAY; CTPYKTYPBI U CyIIIECTBOBaHUS
KOJUTEKITHS «bHOoIIeH03» Ha OMpeeEHHON TEPPUTOPUH.
OOBSACHITH OMOJOTUYECKUI CMBICT
SPYCHOCTU UITMCTOBOM MO3AMKH.
CpaBHHMBaTh KOMIIOHCHTHI OMOIICHO30B,
WX BUJOBYIO, TPOCTPAHCTBEHHYIO U
TPOPUIECKYIOCTPYKTYPBI, CBSI3U MEKIY
OpraHu3MamMu
4.2 | DKoCHCTEMBI 1 2 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI). | PacKphIBaTh CONEP:KaHHE TEPMUHOB U

3aKOHOMEPHOCTH UX
CYLIECTBOBaHUS

IToHsaTHE 00 BKOCHUCTEME U
OHUOreOIIEHO3E.
OYHKIIMOHATBHBIE KOMIIOHEHTBI

MOHATHH: DKOCUCTEMA, OMOTEOLIEHO3,
MPOAYIIEHTHI, KOHCYMEHTBI, PeTyIICHTHI,
TpoHUUECKUE YPOBHH, MTUIIIEBAs
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HKOCUCTEMBI: TPOYIICHThI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoTt BemiecTs 1 NOTOK YHEPTUU
B DKOCUCTEME.

Tpoduyeckue (MuieBsie) ypoBHU
sKocucTeMbl. [InieBbIe TIenu U CeTH.
OCHOBHBIE MMOKA3aTEIN SKOCUCTEMBI:
oromMacca, MpoayKIIHs. DKOJIOTUUECKHE
MUpaMUIBL: IPOTYKIIMH, YUCICHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Hopmpemuwi: A. [Ix. Tencnu,

B. H. Cykau¢s.

Tabauywl u cxemvol. «IIpuponnbie
coobmecTBay, «Llenn muTaHus,
«IKoJIOTHYECKas TUPAMUIA

LENb U CE€Th, IKOJOTUYECKHUE
UpaMUIbl, OnoMacca, mpoyKITHs,
CYKIIECCHS.

XapakTepu3oBaTh CBOMCTBA SKOCUCTEMbI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIILHO
3aMKHYTBIA KPYTOBOPOT BEIIECTB,
HEO0OXOMMOCTh TOTOKA SHEPTHUH).
CpaBHUBAaTh NMACTOUIIIHBIC U ICTPUTHBIC
MUIIEBBIC e, TPOPUICCKHE YPOBHU
HKOCHUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
MUpaMUIbl YUCIICHHOCTH U TTUPAMHIBI
OMOMAacCCHI.

CoCTaBJATh 1IEMU U CETH TTUTAHUSI.
IIepeuncnsaiTb CBOMCTBA IKOCUCTEM:
YCTOWYNBOCTb, CAMOPETYJISIIHS,
pa3BuTHE (CyKIIecCusi).

OnuceIBaTh MEXaHU3M TOIIEPIKAHUS
paBHOBECHSI B SKOCUCTEMAX.
XapaKTepu30BaTh CyKIIECCUH, BBISBIIATH
MPUYHUHBI U 00ITHE 3aKOHOMEPHOCTH
CMEHBI IKOCHUCTEM

4.3

[Ipuponnsie
DKOCUCTEMBI

IIpupoaHbIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKocucTeMa XBOMHOTO WX
HIMPOKOJIMCTBEHHOIO Jieca.

PackpbIBaTh cofiepKaHUe TEPMUHOB U
MOHSATHUI: BOJIHBIE SKOCUCTEMBI,
OMOTeO01IeHO3bI, (DUTOTIIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuyst u cxemol. «IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO JIECAY,
«IKOCHUCTEMA XBOMHOTO JIECa»,
«buronenos Bogoéma.

Obopyoosanue: TepOapUM U KOJUJIEKIIUU
PACTEHHI U JKUBOTHBIX,
MPUHAJJICKAITUX K PA3HBIM
AKOJIOTHYECKUM TPYIIIIaM OJHOTO BUAA

[TpuBOIUTH IPUMEPHI TPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBATh HA3€MHBIC U BOJIHBIC
AKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIoIIHe
pasHblie TpohUUECKHE YPOBHU

4.4 | AHTPOTIOrCHHBIC AHTPONIOTE€HHBIE IKOCUCTEMBI. PackpbiBaTh copepkaHue TEPMUHOB U
DKOCUCTEMBI ATpOIKOCUCTEMBI. MOHATUI: aHTPOIIOI€HHAs SKOCUCTEMA,
VYpboskocucreMmsl. buonoruueckoe u arpo’KocucTema, ypooskocucrema,
XO35IICTBEHHOE 3HaYEHUE OonopazHooOpazue.
arpo3KOCUCTEM U YPOOIKOCHUCTEM. XapakTepu30oBaTh arpO’KOCUCTEMBI U
buopasnoobpasue kak hakTop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYMBOCTHU SKOCUCTEM. COXpPAHEHUE | CYIICCTBOBAHUS.
OMOJIOrMUYECKOro pa3HooOpasus [TpuBOIUTH MPUMEPHI AHTPOTIOTCHHBIX
Ha 3eMIe. HKOCUCTEM CBOEU MECTHOCTH, OITUCHIBATH
Hemoncmpayuu: UX BUJOBOW COCTaB U CTPYKTYPY.
Tabauywl u cxemvl: «ATPOLICHO3Y. CpaBHHBaTh COCTaB U CTPYKTYPY
Obopyoosanue: KoJleKIHs « BpeuTenn | mpupoaHbIX SKOCHCTEM U
BAKHEHIINX CEJILCKOXO3AMCTBEHHBIX arpo3’KOCHUCTEM, arPOIKOCUCTEM U
KYJIBTYp» ypOo3KocucTeM
4.5 | buocdepa — VYuenue B. W. Bepuaackoro o ouocdepe. | PackpreiBath cojiepkanue TEPMUHOB U
riodanpHas ['panuIel, cOCTAaB M CTPYKTypa MOHSATUI: Ouocdepa, ;KMBOE BEIIECTBO,
AKOCUCTEMA 3EMIIU ounocgepsl. JKrBoe BEIECTBO U €r0 JMHAMHYECKOE PaBHOBECHE.

dbyukiuu. OcobeHHoCTH Guochephl Kak

OuenuBath Bkiaa B. U. Bepnaackoro

72




denepanbhas padoyas nmporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBEHB)

r7100ambHON SKOCUCTEMBI.
JlunamMu4yeckoe paBHOBECHE 1 OOpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Ilopmpemuwi: B. N1. BepHanckuil.
Tabauywl u cxemol: «O0IIas CTPYKTYpa
onocdepr», «PacnpocTpaHneHne KU3HU
B Ouocdepe», «O30HOBBIN FKpaH
onochepb»

B CO3/laHUe yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMocdepsl,
(GYHKIIUH ’KUBOTO BEIleCTBa OMocdepsl
1 OIpeaesITh (Ha KapTe) 00J1acTH ero
HAUOOJIBIIETO PACTIPOCTPAHCHHMS.
[TpuBOIUTH IPUMEPHI TIPOSBICHHUS
(yHKLHIA )KMBOTO BelllecTBa Onochepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YeJI0BeKa.

[lepeuncnarb ocobeHHOCTH OHOChEpHI
KaK IJ100aJIbHOM AKOCHCTEMBI 3eMJIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTsl BeniecTs u PackpwiBaTh cojiepKaHue TEPMUHOB U
CYIIIECTBOBAHUS OMOreOXMMUYECKHE IIUKJITBI DJIEMEHTOB MOHATHUH: 1IEJIOCTHOCTH Orochepsl,
ouochepsl (yrmepoma, a3ora). KPYTOBOPOT BEIECTB,

3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOT€OXUMUYECKUE ITUKITBI

OMOMBI CyIIN. AJIEMEHTOB, 30HAIBHOCTH OMOC(hephl,

Jlemoncmpayuu: OUOMBI.

Tabauyvt u cxemvi: «KpyroBopot OnuceIBaTh KPyrOBOPOT BEILIECTB,

yraepoja B ounocheper, «Kpyroopot OMOreOXMMUYECKHE ITUKITBI a30Ta U

a30Ta B IPUPOICH yraepojia B 6uocdepe.
OOBIICHATH TPUYUHY 30HATTLHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepU30BaTh OCHOBHBIC OMOMBI
CyIlIH 3eMIIH

4.7 | YenoBeuecTBO YenoeuecTBo B Onocdepe 3emiu. PackpsIBaTh conepx’aHre TEpMUHOB U

B Onocdepe 3emu

AHTPOIIOTEHHBIC H3MCHCHHSI
B Ouocdepe. ['mobanpHBIC

MOHSITUIA: aHTPOIIOT€HHbIE U3MEHEHMUS,
HKOJIOTUYECKUN KPU3UC, TI100aIbHBIE
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AKOJIOTHYECKHE POOJIEMBL.
Hemoncmpayuu:

Tabnuywvl u cxemol: «[IpumepHbie
AHTPOITOT€HHbBIE BO3JICHCTBHS

Ha pUpoay», « BaxkHenine uCTOUHNKA
3arpsi3HEHHsS BO3yXa U TPYHTOBBIX
BO», «IlouBa — BaxHeas
cocrasJstolas onocheps», «PaKTOpsbI
Jierpajganuu mouBy, «IlapHUKOBBIN

ap ek, «PakTophl paAMO0AKTUBHOTO
3arpsizHeHus ouocgeps»; KpacHas
kaura P®, n300pakeHus 0XpaHIeMbIX
BHJIOB PACTEHMI U JKUBOTHBIX

POOJIEMBI.

Xapaktepru3oBaTh OMOCHEpHYIO POITH
YeloBeKa.

[IpuBOAUTH TPUMEPHI AaHTPOIIOT€HHBIX
U3MeHeHu# B bnocdepe.

OneHnBaTh MOCIEJACTBUS 3arPsI3HEHUS
BO3/IYIIIHOM, BOJHOU CPEJIbl, U3MECHEHHUS
KJIUMAaTa, COKpaIieHus
OoropazHooOpasusl.

dopMynUpOBaTh COOCTBEHHYIO MO3UIIUIO
10 OTHOILICHHIO K IJ100aJIbHBIM U
PETHOHATBHBIM YKOJIOTUYECKUM
npobJieMaM, apryMeHTHUPOBATh CBOIO
TOYKY 3pEHHSI.

Ha3biBaTh MpUYMHBI OSBIICHUS
IIPUPOIOOXPAHHON ITHKH,

pacKpbIBaTh 3HAUYECHHE MpOrpecca

JUJIS1 IPEO0JICHHS SKOJIOTHYECKOTO
Kpu3uca

4.8

CocyiiectBoBaHUE
IPUPOABI U
YeJIoBeYeCTBa

CocyuiecTBOBaHUE TPUPOJIBI U
yenoBedyecTBa. CoXpaHEHHE
Omopa3HooOpa3us Kak OCHOBA
ycToitunBoctu 6mocdepst. OcHOBa
PaIMOHAIBHOTO YIIPABIICHHUS
IIPUPOTHBIMH PECYpPCaMH B UX
UCToNib30Banue. JlocTrmkeHus OnoIoruu
Y OXpaHa MPUPOJIHI.

PackpeiBaTh coiepkaHne TEPMUHOB U
MOHSTUI: PAllMOHAIIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOUUHUBOE
pa3BUTHE, KODBOJIIOLUS.
XapakTepu3oBaTh palMOHAIBHOE
MCIIOJIb30BaHUE IPUPOIHBIX PECYPCOB;
OCHOBHBIE T10JIOXKEHUS KOHLEILIUN
YCTOMYMBOTO Pa3BUTHS
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Hemoncmpayuu:
Tabauywt u cxemoi: «buochepa u
YEIIOBEK»

HToro yacoB 1o teme 9

Pe3epBHOE BpemsI 2

OBIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME
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