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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpamMmbl IO OHOJOTUM TEOPETHUYECKYIO OCHOBY IS
omnpezesieHusl MOAXO0AOB K (OpPMHUPOBAHMIO COAEpXkKaHMS y4eOHOro IpenMera
«buonorusi»  cocTaBWIM:  KOHUEeNTyalbHble  nosiokeHuss PIOC  COO o
B3aMMOOOYCIIOBIEHHOCTH LIEJIEH, CO/lepKaHus, pe3yIbTaToB 00yUeHUs: U TpeOOBaHUI K
YPOBHIO TOATOTOBKHM BBIMYCKHHUKOB, IOJOXEHUS 00 OOIMX WEeNsIX W INpUHIUNAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHEr0 00111ero o0pa3oBaHus B
Poccuiickoii @enepanuy, a TakxKe MOJI0KEHU O crieunduke OMOJIOTuy, €€ 3HAUEHUH B
NO3HAHUM KUBOU MPUPOJBI U 00ECIIEUEHUH CYIIECTBOBAHUS UEIOBEYECKOTO OOIIECTBA.
CornacHO Ha3BaHHBIM TOJIOKEHUSIM OIpe/IeJICHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI I10
OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma mo OuonOrMU JaeT MpeACTaBICHUE O IeisiX, 00 oOuiel cTpaTeruu
00y4eHHs, BOCIHUTAHHUS M Pa3BUTUS OOYyHAONIMXCS CpPEACTBAMU y4eOHOTO NIpenMeTra
«buonorus», omnpenensier 00s3aTeIbHOE MPEIMETHOE COAEpPKAHHUE, €r0 CTPYKTYpY,
pacrnpeiesieHre 1o pa3iesiaM U TeMaM, PeKOMEHAYEMYIO MOCIEI0BATENbHOCTh U3YUCHUS
y4eOHOro MaTepuaia ¢ y9eTOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, TOTHKU
00pa30BaTeNbHOTO MPOIiecca, BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcs.

B mporpamme mo OHOJOTHH TakXe yUWUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM pe3yJIbTaTaM 00ydeHUs

B (DOPMUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOU NESATEIBLHOCTH/YyUEOHBIX
JNENUCTBUN 00YyYarOLMXCs IO OCBOEHUIO COAEPKaHUsI OMOJIOTMYECKOr0 00pa30BaHus.

B nporpamme mo Owonorum (10—11 xmaccel, 0a30BBI YpPOBEHB) peaM30BaH
OPUHIMI TMPEEMCTBEHHOCTH B U3Y4YeHUM Ouosioruu, Onarogaps dYemMy B Heu
MIPOCMATPUBAETCS HAMPABJICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHMS, ILIEHHOCTHBIX OPHEHTAlMi  JIMYHOCTH,
AKOJIOTUYECKOTO MBIIUICHHSI, IPEICTABIEHUN O 3I0POBOM 00pa3e KU3HU U OepexHbIM
OTHOUICHHEM K OKpYXKarolen npupoaHou cpene. llostomy Hapsany ¢ u3ydeHueM
0011e0MOIOTUYECKUX TEOPUH, a TaKK€ 3HAHUUW O CTPOEHUHU JKHUBBIX CHCTEM Pa3HOIO
paHra M CyUIHOCTHM OCHOBHBIX MPOTEKAIOIIUX B HHUX MPOLECCOB B MpOrpaMMe I0
OWOJOTHY yJIeJICHO BHUMAaHHUE HCIIOJIH30BAHUIO TMOJTYYEHHBIX 3HAHWM B TOBCEIHEBHOMN
YKU3HU TSI PEIICHUS TPUKIIAIHBIX 3a71a4, B TOM YKCIIE: TPO(PUIAKTUKN HACTIEICTBEHHBIX
3a00J1€BaHUN YEJIOBEKa, MEIUKO-TEHETHUYECKOTO KOHCYJIBTHUPOBAHUSA, OOOCHOBAHHUS
HKOJIOTHYECKH 11eJ1IeCO00pa3HOro TMOBEIECHUS B OKpYy)Karouled MpUpOJHON cpene,
aHaJu3a BIMSHUS XO35MCTBEHHOM JIESITEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U
MCKYCCTBEHHBIX 3KOCUCTEM. YCHJIEHUE BHUMAHUS K NPHUKIAJHON HANpaBIECHHOCTH
yueObHoro mnpeamera «buosorus» NPOIUKTOBAHO HEOOXOAMMOCTHIO OOECIeUeHHS
YCIIOBUM JJISl PEIIEHUsT OJHOW W3 aKTyaJbHBIX 3a/lad IIKOJBHOTO OHOJIOTUYECKOTO
o0pa3oBaHusi, KOTopas MpesamnonaractT GopMUpOBaHUE y OOYYArOIIUXCA CIIOCOOHOCTH



aJanTUPOBATHCS K U3MEHEHHSIM JUHAMHYHO PAa3BUBAKOLIETOCS COBPEMEHHOTO MUpA.

[IporpaMMa 1o OuONOTMM SBISETCS OPUEHTUPOM JJISi COCTaBICHHS pPabOUUX
IPOrpaMM, aBTOPbI KOTOPBIX MOTYT MPEIJIOKUTh CBOM BapHAHT MOCIENO0BATEIBHOCTH
U3YYEHHUS U CTPYKTYpbl Y4eOHOTO Marepuala, CBO€ BHJEHHUE MyTell (opMHUpOBaHHS y
oOyuaromuxcst 10-11 kmaccoB MpeIMETHBIX 3HAHWN, YMEHMHA M CIIOCOOOB y4eOHOM
NEATEIbBHOCTH, A TaKXE METOOUYECKHX PELIEHWHA 3aJad BOCHUTAHHUS W PA3BUTHUS
cpencTBamMu yuyeOHoro npeamera «buosorusy.

buonorus Ha ypoBHe cpeHero o0iiero oopa3zoBaHusi 3aHUMaET BakHOe MecTo. OH
obecrieunBaetr (popmMupoBaHue y OO0ydalOIIMXCA MPEACTABICHUM O HAYYHOW KapTHUHE
MHUpa, paclIUpseT U 0000IaeT 3HAHUS O MKUBOW TMPUPOJIC, €€ OTIUYUTEIbHBIX
MPU3HAKAX — YPOBHEBOW OPraHM3allMM U HBOJIOLMH, CO3JAET YCIOBUA JUIS: MO3HAHUS
3aKOHOB >KMBOW MNpUpObl, (OopMUpOBaHUS (PYHKIIMOHATBHOW TPAaMOTHOCTH, HaBBIKOB
310pOBOT0 M 0Oe30macHoro odpasa *KHU3HHU, 3KOJOTUUYECKOTO MBIILICHUS, [IEHHOCTHOIO
OTHOLUEHUS K )KUBOU IPUPOJE U YEIOBEKY.

bonpmioe 3HaueHue OMOJIOTHS UMEET TaKXKe JJIA PELICHUS BOCHUTATENIbHBIX U
pa3BUBAIOIIMX 3a/a4y CpPEeAHEro oOuiero oOpazoBaHUs, COLMAIM3ALNUU OOYyYarOIIUXCS.
N3yuyenue Ounonorum oOecreuynmBaeT yCIoBUs Il (POPMHUPOBAHUSA MHTEIIEKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX W HWH(POPMAIIMOHHBIX HABBIKOB, ACTETUYECKOW KYJIBTYPHI,
CIOCOOCTBYET HHTErpallMM OMOJOTUYECKUX 3HAHWUW C TPENCTaBICHUSAMH U3 JAPYTHX
y4eOHBIX MPEAMETOB, B YACTHOCTH, (QU3HKM, XUMHUM H reorpaduu. Ha3BaHHbIe
IIOJIO’KEHUS O MpeIHa3HauYeHUH yueOHOTo npeameTa «bruosnorus» cocTaBuil OCHOBY
JUISL ONpeNeNieHus TMOJIXOJI0B K OTOOpY U CTPYKTYPUPOBAHHMIO €ro COAEpKaHusi,
IPEICTABICHHOIO B MPOTrpaMMe Mo OUOIOTHH.

Ot6op conmepxanusi ydeOHOro rmpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3ULUI KyJIbTYpOCOOOPa3HOIO MOAX0J1a, B COOTBETCTBUU C KOTOPHIM
oOyyJaroruecsi JOJDKHBI OCBOUTH 3HAHUA M YMEHHs, 3HaYUMBbIE i1 (POPMUPOBAHUS
o01edt KyJnbTypbl, OMPENETSIONIMe MOBEICHUE YeJIOBEKAa B OKPYKAIOIIEH MPUPOIHOU
cpene, BOCTpeOOBaHHBIE B IOBCEAHEBHOM JKM3HM U TPAKTUUYECKOW JEATEIbHOCTH.
Ocoboe mecTo B 3TOH CHUCTeME 3HAaHUI 3aHHMMAlOT 3JEMEHTHI COJIEp)KaHHUs, KOTOpbIE
CIIy»aT OCHOBOW Mg (pOpMUPOBaHUS MPEICTABICHUNA O COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHUHE MUpPa W IIEHHOCTHBIX OPUEHTAIMSAX JUYHOCTH, CIOCOOCTBYIOIIUX
TryMaHHU3aIluu OMOJIOTHUYECKOT0 00pa3oBaHMUsl.

CTpyKkTyprpOBaHUE COAEpKaHUs yueOHOTO MaTepuasa B IPOrpaMme 1Mo OUOJIOTHH
OCYIIECTBJIEHO C YYETOM IMPUOPUTETHOrO 3HAYEHUS 3HAHUM 00 OTIUYUTEIHHBIX
OCOOEHHOCTSIX JKMBOW TIPHUPOJABI, O €€ YPOBHEBOW OpraHW3allud H DBOJIONWU. B
COOTBETCTBHUM C JTHUM B CTPYKType ydeOHoro mnpeamera «buomorus» BbIIEICHBI
CIEAyIOUIUE COAEpKATelbHble JIMHUM: «bUONOrus Kak Hayka. MeTolIbl Hay4HOTo
no3HaHus», «Kietka kak Ouonormueckas cucrema», «OpraHm3m Kak OHMOJOTHYECKas
cuctema», «CucreMa M MHOrooOpazue OpraHHMYeCKOro MHUpa», «IBOJIOIHS >KUBOMN
NPUPOJIB», « DIKOCUCTEMBI U MPUCYIIIME UM 3aKOHOMEPHOCTH.

Lenb u3yuenus yuebHoro npenmera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJICHHE
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0o0yJarouMMuCs 3HAHUSIMU O CTPYKTYPHO-(PYHKIMOHAJIBHOW OpraHU3AlMKU >KUBBIX
CHUCTEM pa3HOr0 paHra U NPUOOpPETeHHE YMEHUN HCMIOJIb30BaTh OTH 3HAHUS A
I'PaMOTHBIX JIEUCTBUI B OTHOIIEHUH OOBEKTOB KUBOM MPUPOJIBI U PEUICHUS Pa3IMYHBIX
YKU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecreunBaeTcs pelieHueM CIEeIYIONUX 3a1a4:

OCBOCHHE 00YYaIOIUMHUCA CUCTEMbI 3HAHUU O OMOJIOTMUECKUX TECOPHUSX, YUCHUSX,
3aKOHax, 3aKOHOMEPHOCTSX, THUIOTE3ax, I[paBWiIaX, CIYyKallUX OCHOBOM IS
dbopMHpOBaHUS MPEICTABICHUNH O €CTECTBEHHO-HAyYHOM KapTHHE MHpa, O METoAax
HAyYHOTO TIO3HAHUS, CTPOCHUH, MHOTO00pa3HMM U OCOOEHHOCTSIX J>KHBBIX CHCTEM
pa3HOTO  YpOBHS OpraHM3alvd, BBIJAIOIIMXCSA  OTKPBITUSAX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dopMupoBaHue y OOy4arOoImMXCs IO3HABATEJIbHBIX, HWHTEIUIEKTYaJbHBIX MU
TBOPYECKUX CIIOCOOHOCTEH B MpOIlECCE aHAM3a JaHHBIX O MYTSIX pa3BUTHsI B OMOJIOTUH
HAy4YHBIX B3IJIAJ0B, UACH U MOAXOAOB K M3YYEHMIO JKMBBIX CHUCTEM Pa3HOIO YPOBHS
OpraHu3alny;

CTAaHOBJICHHE y 00yYaromuxcsi 00IIel KyJIbTypbl, QyHKINOHAIBHON IPaMOTHOCTH,
pa3BUTHE YMEHHUIl OOBSACHATHP U OLEHUBATh SBJICHUS OKPYXKAIOLIETO MHpa >KUBOU
IIPUPOJIbl HA OCHOBAHUU 3HAHUI U ONBITA, OJYYEHHBIX IPU U3yUYE€HUU OUOJIOTHY;

dopMupoBaHue y  OOydYaroIIMXCS  YMEHMM  WUTIOCTPUPOBATh  3HAYEHUE
OMONIOTMYECKUX 3HAHUM B MPAKTUYECKOM JESATEIBHOCTH 4YEJIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHHE YOEXKJACHHOCTH B BO3MOXKHOCTH II03HAHUS YEJIOBEKOM >KHUBOM
IpUPOABI, HEOOXOJIMMOCTH OEpEeKHOr0 OTHOILIEHUS K HEH, COOMIOACHHUS 3TUYECKHX
HOPM IPU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0BaHUM;

OCO3HAHUE LEHHOCTM OHMOJOTMYECKUX 3HAHWM [JI TOBBILICHUS  YPOBHS
9KOJIOTUYECKOM KYJIbTYpPBI, 1JIsi POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHNUS;

MpUMEHEHUE TMPUOOPETEHHBIX 3HAHUW M YMEHUW B TOBCEIHEBHOW >KWU3HH JUIS
OLICHKU TMOCJEACTBUI CBOEH NEATEIbHOCTH IO OTHOLIEHUIO K OKpYyXKaroulell cpene,
COOCTBEHHOMY 3J0pPOBBIO, OOOCHOBaHME U COONIIOJIGHHE Mep NPO(PHIAKTUKA
3a00JIeBaHU.

B cucteme cpeanero obmiero oOpazoBanusi «buonorus», nydaemass Ha 6a30BOM
YpOBHE, SIBISIETCS 00s3aTeNIbHBIM y4eOHBIM MPEAMETOM, BXOISALUIMM B COCTaB
npeaMeTHon 06sacTu «EcTecTBeHHO-HAYYHBIC TTPEAMETHD.

OO111ee YKCI0 YacoB, PEKOMEHOBAHHBIX ISl U3y4YeHUsl Ouosioruu, — 68 4acos: B
10 knacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 yaca (1 yac B Hezento).
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COJEPXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka

buonoruss kaxk Hayka. CBsi3p OHMONOTMH C OOIIECTBEHHBIMH, TEXHUYECKUMHU H
JIpYTMMH €CTECTBEHHBIMHM HayKamH, puimocoduei, STUKOM, 3cTeTUKON u mpaBoM. Poib
Ouonoruu B (OPMUPOBAHMM COBPEMEHHOM HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

MeTonpl MO3HaHUS >KUBOW NPHPOABI (HAOIIOJEHHE, SKCHEPUMEHT, ONMUCAHUE,
U3MepeHue, KiaccupuKaus, MoJEINPOBaHNE, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

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

Jlabopamopnsie u npakmuyuecxkue padoomol:
[Tpaktrueckast pabora Ne 1. «Mcnonb30BaHue pa3IuyHBIX METOJOB MPU U3YUCHHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHUs

JKuBbie cuctembl (OMOCHMCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. OTandue
JKMBBIX CUCTEM OT HEOPTAaHUYECKOMN MPUPOIBI.

CpoiicTBa OMOCHCTEM M HMX pa3HooOpaswe. YPOBHHM OpraHu3alldd OHWOCHCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIM, TKAHEBBIM, OPTaHU3MEHHBIN, MNOMYJISIIIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTreOLIeHOTHYECKUI), OMOChHEpPHBI.

Hemoncmpauuu:

Tabauywl u cxemol: «OCHOBHBIC TIPU3HAKH JKH3HI», «YPOBHU OpPraHU3aI[ul KUBOKH
TPUPOIBI».

Obopyoosanue: monaenb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHNE KICTKH

XUMHUUYECKHMN COCTAB KIETKA. XUMHUUYECKHUE IJIEMEHTHI: MAaKpO3JIEMEHTHI,
MHKPO3JIEMEHTHI. Boa 1 MUHEpalibHbIE BEILIECTBA.

OyHKIMH BOABI U MUHEPAIBHBIX BELIECTB B KIIeTKE. [lomnep:;xanue 0CMOTUYECKOTO
OanaHca.

benku. CoctaB W cTpoeHHe O€IKOB. AMMHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3aMeHnMble W 3aMEHHMMbIE AMHUHOKHUCIOTBHI. AMUHOKHCIOTHBIA COCTaB. YPOBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYJbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OeNkoB. buonornueckue PyHKIUu OEIKOB.

depmenTsl — Ouonormdeckue karanuzaTopbel. CTpoeHue (epMeHTa: aKTHUBHBIN
HEHTp, cyOcTpaTHas crneuudpuyHoctb. Kodepmentsl. Buramunbl. OTanyust pepMeHTOB
OT HEOPraHUYECKUX KaTaln3aTOPOB.
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VYrineBoasl: MOHOcaxapubl (TJIOKO3a, pubo3a M 1€30KcHpu003a), Aucaxapuibl
(caxapo3a, JakTo3a) W  MoJdUcaxapuasl  (Kpaxmajn, TJIMKOT€H, IIeJUII0JI03a).
buonornueckue GyHKIUU YIIIEBOAOB.

Jlununel: Tpuraunepuasl, GocPoIunuabl, crepouasl. ['napodunbHO-ruapoPoOHBIE
cBoiictBa. buonormueckue ¢yHkuuun aunuaoB. CpaBHEHHE YIVIEBOJOB, O€IKOB U
JUNUA0B KaK HCTOYHUKOB YHEPTUN.

Hyxnennoseie kucnorsl: JIHK n PHK. Hykneotnasr — MOHOMEPBI HYKIIEMHOBBIX
kucnoT. Crpoenue u ¢pynkuuun JIHK. Crpoenne u ¢pynkuuu PHK. Buner PHK. AT®:
CTpoeHHE U QYHKIUH.

[{utonorus — Hayka o kieTke. Kiietounas teopus — mpuMep B3aMMOJEUCTBUS UAEH
1 (paKTOB B HAYYHOM NO3HAHUU. MeTO bl N3YYEHHUSI KIIETKH.

Knerka kak nenoctHas kuBas cucreMa. OOniMe NpHU3HAKH KIETOK: 3aMKHYTas
HapyxHass memOpana, monekyiasl JIHK kak renernueckuil anmapat, cUCTEMa CHHTE3a
Oenxka.

Tunel KIETOK: 3yKapHOTHYECKass W MNpokapuoTHdeckass. OCOOEHHOCTH CTPOCHHS
npokapuotnyeckou kinetku. Kierounast crenka 6akrepuil. CTpoeHue 3yKapuoTHYeCKOn
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTEILHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, IVIMKOKAJIMKC, HX
¢ynkun. [lnazmatuueckass memOpaHa, ee cBoiicTBa U (yHKuuu. llurommasma u ee
opranousipl. OpHomeMOpannble opraHouasl kietku: OIIC, ammapatr [Nonbmxku,
an30combl.  [IoyaBTOHOMHBIE  OpraHOMABI  KJIETKH: MWTOXOHJPHUH, IUIACTHJBI.
[TpoucxoxneHne MUTOXOHIpUi U Tuiactul. Bunael minactua. HememOpaHHbie OpraHou/IbI
KJIETKU: PUOOCOMBI, KIJIETOUHBIM IIEHTp, LEHTPUOJIH, PECHUYKH, KTYTUKH. DYyHKIHUH
OpPraHOMJIOB KJIETKHU. BKirtoueHus.

Anpo — perynsTopHblili 1HeHTp KieTku. CTpoeHue sapa: snepHas o00J0YKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

Hemoncmpavuu:

Ilopmpemwi: A. Jlesenryk, P. I'yk, T. IlIBann, M. llneitnen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®pauknun, K.M. bap.

Juacpammsir: «PacripefieieHne XUMUYECKUX 3JIEMEHTOB B HEXKHBOW MPUPOIE»,
«PacmipeneneHne XuMUYECKUX 2JIEMEHTOB B KUBOW MPUPOJICH.

Tabnuyvt u cxemvi: «llepuoguyeckass TaONMIAa XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHre MOJIeKyNbl BOJbI», «buocuHTe3 Oenka», «CTpoeHWe MOJICKYJbl OenKay,
«Ctpoenue pepmenTay, «HykmennoBsie kucnotel. JJHK», «Ctpoenue monexynst ATDy,
«CTpoeHue 3yKapHOTHYECKON KIeTKW», «CTpOeHHE MKUBOTHOW KIETKH», «CTpoeHue
pacTUTENbHOU KJIETKH», «CTpPOCHHE MNPOKAPUOTUYECKON KIEeTKn», «CTpoeHue siapa
KJIETKW», «YTJEBOJBD, «JIMIUIBI.

ObopyoosaHue: CBETOBOM MHKPOCKON, OOOpyIOBaHWE [JIi  TPOBEICHUS
HAOJIIOJICHUM, W3MEpPEHUN, HKCIEPUMEHTOB, MHUKpOIpENnapaTtbl  PacCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.
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Jlabopamopnvie u npakmuueckue pavomut:

JlabopaTtopHas pabora Ne 1. «M3yueHre KaTaquTUYECKON aKTUBHOCTU (hEPMEHTOB
(Ha MprMepe aMuIIa3bl WA KaTajaas3bl).

JlaGoparopHas pabota Ne 2. «/3ydueHue CTpOCHHUs KIETOK PAaCTCHUH, )KUBOTHBIX U
OaKkTepHii Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OMHUCAHUECY.

Tema 4. ZKuzuenesiTeJLHOCTH KIETKH

OOMeH BelllecTB, WIH MeTaboau3M. AcCUMUIALMS (IUIACTUYECKUNA OOMEH) H
JTUCCUMUJIISIUSA  (PHEpPreTUYecKruit oOMEeH) — JB€ CTOpPOHBI €AMHOro Mpolecca
MeTabonu3ma. Pollb 3aKOHOB COXpaHEHHS BEIIECTB W HHEPrdM B TMOHUMAHHUH
MeTabonmu3ma.

Tunel oOMeHa BemlecTB: aBTOTPOGHBIM U TerepoTpodHbiii. Poib (epMmeHTOB B
oOMeHe BEIIECTB U NPEBPAILICHUN SHEPTUH B KIIETKE.

dotocunte3. CBetoBas U TeMHoBas (a3bl Porocuntesa. Peakuuu dorocuHTe3a.
O¢pdexTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (HPOTOCUHTE3a AJIs )KU3HU Ha 3emie. BiusHue
yCIIOBUM cpenbl Ha (OTOCHMHTE3 W CHOCOOBI MOBBILIEHUS €ro MNPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUM.

XeMocHHTe3. XeMOCHUHTE3UpYIOoIe OakTepun. 3HaU€HUE XEMOCUHTE3a IS )KU3HU
Ha 3eMJIe.

DHepreTuueckuit oOMeH B KieTKe. PaciiemyieHue BelIECTB, BBIICICHUE U
aKKyMYyJIMPOBAHHWE SHEPIrUU B KJIETKE. OTallbl HEPreTMYecKoro obmeHa. [ mkomnus.
bpoxxenne u ero Buubl. KuciopoaHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnurensHoe GocopunpoBanne. IPGHEKTUBHOCTh FHEPIrETUIECKOTO OOMEHA.

Peakiuun marpuyHoro cuntesa. I'enernueckas undopmanusa u JJHK. Peanuzanus
reHeTH4YecKkoil uHpopMalMu B KIEeTKe. ['€HeTHYecKHil KOJA M €ero CBOMCTBa.
Tpauckpuniuss — matpuudblii cuate3 PHK. Tpancisiius — O6uocunTes Oenka. DTarbl
TpaHcisiiu. KonupoBanue aMuHokucnoT. Poibs pubocom B OuocuuTese Oenka.

Hekinerounsle Qopmbl ku3HU — BHpychl. Mcropusi oTkpeitus Bupycos (/1.W.
HBanoBckuit). OcCOOEHHOCTH CTPOCHMS W JKM3HCHHBIM ITUKII BUPYcOB. bakrepuodaru.
bosie3Hn pacreHuild, XUBOTHBIX W 4YEJIOBEKAa, BbI3bIBa€MbIE BHUpycaMHu. Bupyc
uMMmyHoaeduimta yenoeka (BMIY) — Bo3Oyautens CIINla. OOpaTHas TpaHCKpUILIuS,
peBepTasa u unrterpasa. [Ipodunaktruka pacripocTpaHeHUs] BAPYCHBIX 3a001€BaHUM.

Hemoncmpayuu:

Iopmpemwi: H.K. Konsuos, /[.1. MBanosckuii, K.A. Tumupsses.

Tabnuyvr u cxemvi: «Tunel muTaHus», «MeTtabomm3m», «MHTOXOHIAPH,
«JHepreTudyeckuii  oOMen», «Xmopomiacty, «®dorocunre3», «Crpoenne JIHK»,
«CtpoeHue u (PyHKIHOHUpPOBaHHME TeHa», «CuHTe3 Oenka», «l'eHeTHueckuit Kom»,
«Bupyce», «baktepuodarn», «Ctpoenune u ku3HeHHbIM 1wmka Bupyca CIIW]/la,
oakTepuodaray, «Pemmukarus JTHK.

Obopyoosanue: wmoaenu-antumkanuu «Y npoenue JJHK u Tpanckpunimsy,
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«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypbl JTHK.

Tema 5. PazmHOXkeHHe M HHAUBUAYATIbHOE PA3BUTHE OPTraHU3MOB

KieTouHbli UK, WU AKU3HEHHBIN LUK Ki1eTku. UHTepdasa u muto3. [Ipouecchl,
npoTtekatomue B uHTepdaze. Perumkamms — peaknuss marpuuHoro cunrteza JIHK.
CtpoeHue XpoMOCOM. XpOMOCOMHBIN HA0Op — KapuOTHIl. JIUIUIOUIHBIA U TalIOUIHbIN
XpoMOCOMHbIE Ha0Opbl. XpomaTuzabl. LlUTONOrMYecKkre OCHOBBI Pa3MHOXKEHUS W
WHJIMBUAYAJILHOTO Pa3BUTHS OPTraHU3MOB.

Jenenne kietkn — Muto3. Ctaguu murtosa. [Ipoueccsl, mporcxoasmye Ha pa3HbIX
CTaJusAX MUTO3a. bUOIOTMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

@®opMbl pa3MHOKEHHUsT OpPraHU3MOB: Oecrosioe W MojoBoe. Bunel Oecronoro
Pa3MHOXEHUSA:  JEJICHHE HAaJBOE, IOYKOBAHUE OAHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHHE, BEreTaTUBHOE pa3MHOXKEHUE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHU3MOB, €r0 3HAYECHHE JIJISl CEICKIUU.

[TosoBO€ pazMHOKEHUE, €TO OTIINYHS OT OECIIOJIOTO.

Meito3. Cragun wmenosa. IIpomeccsl, mnpoucxoisdiine Ha CTaaUsAX MeKo3a.
[ToBenenue xpomocoM B meio3e. KpoccuHrosep. bronoruyeckuii CMbICH U 3HAYCHUE
Meno3a.

["ameTorenes — mporecc 00pa3oBaHMs MOJIOBBIX KJIETOK y KMBOTHBIX. [looBbIe
JKeJe3bl: CEMECHHUKU W sSuYHUKUA. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KJIETOK — raMer
(cmepmaTo3ouy, SIMIEKIETKAa) — crepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHHS
ANLEKIETOK U criepMaro3ouaoB. Omnonorsopenue. [Taprenorenes.

WunuBunyanbHoe  pa3Butue  (OHTOTEHE3). DOMOpHOHaNbHOE  pa3BUTHE
(oMOpuorenes). Ortanbl SMOPUOHANBHOTO PA3BUTHUA y [O3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisuus, opraHoreHe3. IloctamOpuoHanbHOE pa3BUTHE. THIIbI
NOCTAMOPHUOHAIIBHOTO Pa3BUTHUS: TPAMOE, HENpsIMoe (JTMUMHOYHOE). BiausHue cpenbl Ha
pa3BUTHE OPTaHU3MOB, (haKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKICHHBIE YPOJICTBA.

Poct u pasButne pacreHui. OHTOreHe3 NBETKOBOTO PACTEHMS: CTPOEHUE CEMEHU,
CTaJuy Pa3BUTHAL.

Hemoncmpauuu:

Tabauyvt u cxemvi: «POopMBI pA3MHOKEHUS OPTaHU3MOBY, «J[BOMHOE
OIUIOJOTBOPEHUE Y IBETKOBBIX PAaCTCHUI», «BeretaTuBHOE Pa3MHOXKEHUE PACTEHUI,
«Jlenenue kieTku O6akTepuiny, « CTpOCHHE MOJOBBIX KIETOK», «CTPOCHUE XPOMOCOMBDY,
«Knerounsii ukny, «Pemmkamusa JJHK», «Mutosy, «Mehosy, «lIpsimoe n Henpsamoe
pazButue», «l'ameroreHes y MIEKONMHUTAIOMUX M YeloBeKa», «OCHOBHBIE CTaJauM
OHTOT'€HE3a».

Obopyoosanue: MHUKPOCKOTI, MUKpOTIpenapaThl «CriepMaTo30u1bl
MJICKOMUTAIOIIETO», « IUIEKIETKAa MIIEKOTTUTAIOIIET0», « KapuOKNHE3 B KJIETKaxX
KOpEIIKa JIyKa», MarHuTHas MoOJelb-anumkanus «Jlenenne knetkw», moxens JIHK,
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MoJieIb MeTa(azHOW XPOMOCOMBI.

Jlabopamopmuvle u npakmuueckue paoomel:

JlabopaTtopHas pab6ota Ne 3. «HabGmiomenne MuTo3a B KJIETKaX KOHYMKA KOpPEIIKa
JIyKa Ha TOTOBBIX MUKPOIIPEIIapaTax».

JlaboparopHast pabora Ne 4. «/3yueHHe CTPOEHHUS MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpernaparax.

Tema 6. HacsiencTBeHHOCTH M U3MEHYUBOCTH OPraHU3MOB

IIpenmer u 3amaun reHeTukd. Mcropus pa3Buths reHeTHWKd. Ponp murTosnorun u
IMOPHOJIOTUN B CTAaHOBJIICHUU T€HETHKHU. BKiag pocCHilCKUX M 3apyOeKHBIX YUCHBIX B
pa3BUTHE TEeHETUKU. MeToabl TeHEeTUKH (THOPUAOJOTUYECKUM, ITUTOr€HETHYECKUH,
MOJIEKYJIIpHO-TeHeTHYecKuii). (OCHOBHBIE TEHETHYECKHE TMOHATUA. | eHeThyeckas
CHMBOJIMKA, UCITOJIb3YEMAsI B CXEMAX CKPEIIMBAHUMU.

3aKOHOMEPHOCTH HACJIEAOBaHUS IPU3HAKOB, YycCTaHOBIeHHble I. Mennenem.
MoHorubpuHoe CKpemuBaHue. 3aKOH €IMHO0O0pa3us r'MOpHIOB MEPBOTO MOKOJIECHHUS.
[IpaBrii0 MOMUHHUPOBaHMS. 3aKOH PACLICTUIEHUS NIPU3HAKOB. [ MIIOTE3a YMCTOTHI raMeT.
IlonHOE U HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpelBaHue. 3aKOH HE3aBHCHMOTO HACJEIOBAHMS IPU3HAKOB.
[{uToreHeTMUECKHE€  OCHOBBI  TUTMOPUIHOTO  CKpEIIMBAaHMS.  AHAIU3UPYIOIEe
CKpemnBaHue. lcronp30BaHME AaHAMM3HUPYIOLIETO CKPEIMBAHMS I ONPEICICHUS
T€HOTHITA OCOOU.

CueruieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cremieHHOMY
HAaCJIEJOBAaHUIO T€HOB. HapylieHue cuersieHns reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. | eHeThYecKue KapThl.

I'enernka mnosa. XpOMOCOMHOE ONpENETIEHUE MoJja. AYTOCOMBI M IIOJIOBBIE
XpPOMOCOMBI. [ OMOraMeTHsbI€ U TeTeporaMeTHbIe OpraHu3Mbl. HaciienoBanue npusHakos,
CLEIUICHHBIX C IIOJIOM.

N3meHunBOCTh. BHIBI N3MEHYMBOCTH: HEHACIEACTBEHHAS U HACIIEICTBEHHAs. PoJib
cpenbl B HEHACTEJACTBEHHOM WM3MEHUYMBOCTH. XAapaKTEPUCTHKA MOAU(PUKAIIMOHHON
W3MEHUMBOCTH. BapuanvoHHbIM psg W BapuanvoHHas KpuBas. Hopma peakiuum
npu3Haka. KoinuecTBEHHBIE M KAUECTBEHHBIE TPU3HAKKA U UX HOpMa peakiuu. CBoMCTBa
MOIM(UKAIIMOHHOW N3MEHYUBOCTH.

HacneactBeHHasi, WM  TEHOTUIIMYECKAs, HW3MEHYMBOCTh. KoMOMHaTHBHAS
M3MEHYMBOCTh. Meil0o3 U MOJIOBOM Mpoliecc — OCHOBA KOMOWHATUBHOM M3MEHUYHUBOCTH.
MyranmonHass W3MEHYMBOCTh. Kiaccudukamuss MyTaluil: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrota ¥ NOpUUMHBI MyTanui. MyTareHHsle  QakTopbl. 3aKOH
TOMOJIOTHYECKUX PSIAOB B HacCHeACTBEHHOW n3MeHunBocty H.M. Basuiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['eneTuka yenoseka. Kapuorun yenoeka. OCHOBHBIE METO/bI TEHETUKH YEJIOBEKA:
TeHEaJIOTHIEeCKUH, OJIM3HETIOBBIN, IIMTOTEHETUYECKU, OMOXUMHUYECKHH, MOJIEKYJISIPHO-
reHeTnyeckuil. COBpeMEHHOE OINPEIEIEHNE T€HOTHUIIA: ITOJTHOT€HOMHOE



CEKBCHUPOBAHKWE, TE€HOTHUIIMPOBaHME, B TOM uyuciae ¢ mnomomisio [IIIP-ananu3a.
HacnencrBennnie 3a001eBaHus YeI0BEKa: TeHHBIC 00JI€3HH, O0JIE3HN C HACJICACTBCHHOM
IIPEAPACIIOIOKCHHOCTRIO, XPOMOCOMHBIE O0jie3HH. CoMaTHYeCKHe M TI'eHEpaTUBHBIC
myTari. CTBOJIOBBIE KJIETKH. [IpwHIMIBI 340pOoBOro 00pasza >KU3HU, TUATHOCTHUKH,
npoUIaKTUKA H  JICUYEHUS TEHETHYeCKHX Ooyie3He. MeIuKOo-TeHeTUYECKOe
KOHCYJIbTUPOBaHKE. 3HAYCHUE MEIUIIMHCKOW T€HETUKH B MPEIOTBPALICHUHN U JICUCHUU
IeHETHYCCKUX 3a00JIEBaHMI YEIOBEKaA.

Hemoncmpauyuu:

Ilopmpemwi: 1'. Mennens, T. Mopras, I'. ne ®pus, C.C. UeTBepukoB,
H.B. Tumo¢ees-Pecosckuii, H.J1. BaBunos.

Tabnuywt u cxemvi: «MOHOTMOPUAHOE CKPEIIMBAHUE W €0 LUTOrEHETUYECKas
OCHOBa», «3aKOH PAaCUICIUIEHUS U €r0 IUTOrC€HETUYECKas: OCHOBA», «3aKOH YHUCTOTHI
ramer», «JlurubpuaHoe ckpemmBaHue», «lluTonornueckue OCHOBBI JAUTHOPUIHOTO
CKpenBanus», «Meno3», «B3auMoIeNCTBUE alIeabHBIX T'E€HOB», «l'eHeTuueckue
KapThl pAaCTeHWl, XUBOTHBIX W 4YeENOBEKa», «l'eHeTnka moJjia», «3aKOHOMEPHOCTHU
HaCJIEJIOBaHUsI, CIEIJIEHHOTO ¢ MOoJIoM», «KapuOoTUIbl YyeoBeKa U KUBOTHBIX», « Bus
U3MEHUUBOCTHY», «MonudukanmonHas wu3MeHYMBOCTHY, «HacnegoBanme pesyc-
daktopay, «I'eHeTrka rpynn KpoBuw», « MyTanmoHHasi U3SMEHUUBOCTD.

Obopyodosanue:  MojeNu-aNIUIMKaUU « MOHOTHOPUTHOE CKPEIIUBAHUE,
«Henonmuoe  pmomuHupoBanue»,  «Jurmbpumnoe  ckpemuBanue»,  «llepekpect
XpOMOCOM», MHUKPOCKON W MuKpomnpenapar «Jposzoduna» (Hopma, MyTanuu (GOpMbI
KPBUILEB U OKPACKU TeJa), repoapuit «I opox moceBHOM.

Jlabopamopnvie u npakmuueckue padbomaoi:
JlabopaTtopHas pabota Ne 5. «3ydenue pe3yabTaToOB MOHOTHOPUTHOTO
U TUTHOPUAHOTO CKPEIMBAHUA Y IPp030(UIIbl HA TOTOBBIX MUKpOMpENapaTax.
JlaGopatopuas pabora Ne 6. «M3yuenwe MoOau(HUKAIMOHHOW W3MEHYMBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PAZIa U BAPUALMOHHON KPUBOWD.
JlabopaTopHas pabota Ne 7. «AHanu3 MyTauui y JIpo30(Quiabl Ha TOTOBBIX
MUKpOIIpenaparax.
[TpakTrueckast padota Ne 2. «CocTaBiieHUE U aHaJIN3 POAOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

Cenekuys Kak HayKa U MpoLecc. 3apoxkKICHUE CEIIEKIUU U JOMECTUKALUSA. Y YEHHE
H.W. BaBwioBa o0 1eHTpax MPOUCXOXKACHUS U MHOTO00pa3usi KyJIbTYpPHBIX pacTEHUH.
LleHTpbl TPOUCXOKIAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOAbl CeNIeKIIMU. MaccoBblii W MHIMBHAYalIbHBIA OTOOpPHI B
CEJEeKIIMM pacTeHUuil u KUBOTHbIX. OIlleHKa »JKcTepbepa. bBIM3KOpPOACTBEHHOE
cKkpenuBanue — HHOpuAUHT. Yncras nuausg. CKkpenmmBaHue YUCTHIX JTUHUN. ['eTepo3uc,
wiu rubpunas cuna. HepoactBeHHoe ckpemuBanue — ayropuauur. OTaaneHHas
ruOpuau3anus U ee ycnexu. ICKycCTBEHHBI MyTareHe3 U MOJyYE€HHUE IMOJMUILIOUIOB.
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JlocTrxkeHns CeNIeKINN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

BHOTeXHOJIOTHs KaK OTpacib NPOU3BOACTBA. [ €HHAsd HHKEHEpUs. DTanbl CO3/IaHUs
pexomOunantHoii JIHK wu tpancrennsix opranuzMoB. Kiertounas uHXeHEpHs.
Kierounsle KynbTypel. MUKpPOKIOHQJIBHOE pPa3MHOXKEHUE pacTeHHid. KiloHupoBaHwue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SAMCTBEHHBIX  OPraHW3MOB. OKOJIOTMYECKHE U
strueckue mpodieMbl. MO — reneTudecku MOAU(PHUITMPOBAHHBIE OPTAaHU3MBI.

Hemoncmpauyuu:

Ilopmpemwi: H.W. Basuios, .B. Muuypums, I'.J1. Kapneuenko, M.®. IBaHOB.

Tabauyvt u cxemsol.: KapTa «LIeHTPBHI MPOUCXOXKACHUS U MHOTO0Opa3us KyJbTYPHBIX
pactenuit», «llopoasl JIOMAIIHUX JKUBOTHBIX», «CoOpTa KyJIbTYPHBIX PACTECHUI»,
«Otnanennas rudbpunnzanus», «Padotel akagemuka M.®. MBanosay, «llomummonaus»,
«O0beKkThl  OuoTexHojorun»,  «KileTouHble  KyJbTYphl M KJIOHUPOBAHUEY,
«KoHCTpyHnpoBaHHE 1 IEPEHOC TEHOB, XPOMOCOM).

Obopyodosanue: MyNsKU TUIOJOB U KOPHEIUIOAOB AMKUX (POPM M KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbcKOX03sUCTBEHHbBIEC PACTECHUS.

Jlabopamopnvie u npakmuueckue padbomaoi:

Okckypcusi «OCHOBHBIE METOJIbI U JOCTUIKEHHSI CEJIEKLIUU PAaCTEHUN U KUBOTHBIX
(Ha CeNIeKIIMOHHYIO CTaHIMIO, MJIEMEHHYIO (epMy, COPTOUCHBITATENbHBIN y4acTOK, B
TEIUTMYHOE XO3SHCTBO, JJA0OPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIIACC
1 gac B Hexemto, Bcero 34 yaca, U3 HUX 2 4aca — pe3epBHOE BpeMsl.

Tema 1. DBoJIIOLIHOHHASE 0MOJIOTUA

[Ipeanocbulku BO3ZHUKHOBEHMS 3BOJIOLMOHHON TEOPUH. DBOJIIOLIMOHHASL TEOPUS U
ee MecTo B Ouojoruu. BiusHHe 3BOJIIONUMOHHON TEOPHUM HAa pa3BUTHE OHOJIOTUU U
JIPYTUX HayK.

CunerensctBa 3Bomonuu. Ilaneonronornueckue: NOCJIEOBATEIBHOCTb
NOSIBJICHUST BHUJOB B  NAJCOHTOJOTMYECKONW  JIETONMCH, NEPEXOJIHBIE  (OPMBIL.
buoreorpadguueckue: cxoncTBo U paznuure ¢payH u (aop MaTEPUKOB U OCTPOBOB.

OMOpHOIOrMYeCKHe:  CXOJICTBA U pa3Inyusi SMOPHOHOB pa3HbIX BUJOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
PYIUMEHTApPHBIE OPTraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OHMOXUMUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METa0OJNMYECKMX TyTeH Yy Bcex
OpTaHU3MOB.

OpomonnoHHas teopusa Y. Jlapeuna. [Ipeanocslik BOZHUKHOBEHHS JAPBUHU3MA.
JIBuoKylIye CHUibl 3BOMIOLMM BHIOB 1O JlapBuHY (M30BITOYHOE pPa3MHOKEHUE NpU
OTPAaHUYEHHOCTH  PECYpCcOB,  HEOMpeJesieHHas  HW3MEHYMBOCTh, Oopbba  3a
CYIIIECTBOBAHHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u ee OCHOBHBIE MOJOKEHHUS.

11
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Muxkponssosrorus. [omymnsanus kak eAMHUIA BUAA U DBOIIOLHUN.

JBuxkyme cuibl ((akTopbl) SBONIOLMHM BUAOB B mpupoae. MyTaluoHHBIN
IpoLECC U KOMOMHATHBHAs MU3MEHYMBOCTb. [lomynsinuoHHbBIE BOJIHBI M Apel( TeHOB.
N3onsuus u Murpanusi.

EcrectBennblii  or6op — HampaBmsoomuid — (aktop  dBomonuu.  DopMel
€CTECTBEHHOT'0 0TOOpAa.

[IpucnocoONeHHOCTh  OpraHU3MOB  Kak  pe3yiabTaT 3Boyonuu. [Ipumepsl
IPUCTIOCOOICHUN y OpraHU3MOB. ApoMOp( 036l U UAN0AAANITAIIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHOBHBIE (OpPMBI BUI0OOPa30BaAHUS:
reorpapuueckoe, IKOJI0OrHUECKOe.

MaxkpoaBosronus. @opMel 3BOJIIOLUN: ¢bunernyeckas, IMBEpreHTHa,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BONIOIMH.

[IpoucxoxieHue OT HeCHeUUATM3UPOBAaHHBIX MpeAakoB. llporpeccupyromias
crenuanu3anys. AJanTUBHAS paguanus.

Jemoncmpavyuu:

Hopmpemuwi: K. Jlunueun, XK.b. Jlamapk, Y. Japsun, B.O. Koanesckuii, K.M. bap,
2. I'ekkenp, ©. Mromnep, A.H. Cesepiios.

Tabauyvl u cxemwvi: «Pa3BuTHE Opranmdeckoro Mupa Ha 3emiie», «3apoibIlIu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl O0OpHOBI 3a CYIIECTBOBAHUEY,
«EctectBenHbI 0TOOpY», «MHOrO00pasue cCopToB pacTeHui», «MHOroobpasue mopoa
KUBOTHBIX», «[lomymsuum», «MyTallmoHHass HW3MEHYUBOCTBY, «ApoMOp(o3bD»,
«Manoamantamuny, «O0mas nereHepanusy, «JBuxymue cuibl 3Bosronuny, «Kapra-
cxema wmapmpyta myrtemectBus Y. JlapBuna», «bopb0a 3a cCyliecTBOBaHHEY,
«IIpucnocob1eHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUI000pa30BaHUE,
«IKOJIOTUYECKOE BUA00OPAZOBAHUEY.

ObopyoosaHue: KOIEKINS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKpacku, Habop
IJIOJIOB U CeMsH, KojuleKuus «[IpuMepsl 3alMTHBIX TMPUCTIOCOOJIICHUN Y KUBOTHBIXY,
Mojenb «OCHOBHBIC HampaBleHUS JBOJIOUUM», O0BeMHas wmoAenb «CTpoeHue
rOJIOBHOT'O MO3Ta O3BOHOYHBIX).

buoreorpadguueckas kapta Mupa, KoJuieKiuss «DopMbl COXPaHHOCTH UCKOTIAEMbIX
JKUBOTHBIX M pacTeHWi», Mojenb ammiukanus «llepekpect XpoMocom», BIaKHBIC
npenapathl  «Pa3BuTue HacekoMoro», «Pa3BuThe JATYHIKW», MHKpONpenapar
«JIpozoduiay (Hopma, MmyTanuu (OPMbI KPHUIBEB U OKPACKH TEJIA).

Jlabopamopnvle u npakmuueckue paoomul:

JlabopaTtopHas pabota Ne 1. «CpaBHEHUE BHIOB 110 MOP(HOIOTHIECKOMY
KPUTEPHIOY.

JlaGoparopHas pabora Ne 2. «OmnucaHue TpUCIOCOOJCHHOCTH OpraHu3Ma M ee
OTHOCHUTEIILHOTO XapaKTepay.

12
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Tema 2. Bo3HuKHOBEeHMEe M Pa3BUTHE *KU3HU HA 3emule

JloHaydHble TpPEACTABICHUS O 3apOXKICHUM O KM3HU. HayuHble THUNOTE3bI
BO3HMKHOBEHUS KM3HU Ha 3emiie: abuoreHe3 W maHcnepmus. XUMHUYecKash 3BOJIOLHS.
AOHOTEHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIEPUMEHTAIBHOE
MNOATBEP)KICHUE XUMUYECKOM dBoJonuH. HavanbHble 3Tambl  OHOJOTHYECKOMN
somtonnu. [mmoresa PHK-mupa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHUE NPOTOKJIETKU. llepBbie KiIeTkM u uxX 3Boonusa. DPopMmupoBaHuUe
OCHOBHBIX I'PYHII KUBBIX OPraHU3MOB.

Pa3Butue xu3Hum Ha 3emusie mo 3pam W nepuonaMm. Kartapxeil. Apxeiickas u
npoTepo3oiickas 3pel. [laneo3olickas 3pa U ee MepuoIbl: KeMOPUHUCKII, OPIOBUKCKHA,
CHJIYPUMCKHM, JEBOHCKHUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o030iicKkas 3pa U €€ NEPUOAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaitHo30licKast 3pa U €€ Iepuo/Ibl: MAJIEOr€HOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIIA.

XapakTepuCTUKa KJIMMAara M TEOJOTHYECKUX npoueccoB. (OCHOBHBIE 3STarlbl
ABOJIIOLMM PACTUTEIIBHOTO U KUBOTHOTO MUpa. ApoMop(o3bl y pacTeHUN U )KUBOTHBIX.
[TosiBneHue, pacBeT U BBIMUPAHKUE TPYIIT KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpaxkeHue HBomouun. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYMIIbI OPraHU3MOB.

OBOJIIOIMS 4YeJlOBEeKa. AHTPOMOJIOTMSl KaK HaykKa. Pa3BUTHE MNpEICTaBICHUU O
MPOUCXOXKICHUM 4YelioBeKa. MeToapl n3yyeHus: aHtpororeHesa. CxoacTBa U pa3iidums
YEJIOBEKA U JKUBOTHBIX. CUCTEMAaTUUECKOE MOJIOKEHNE YETIOBEKA.

JBwxyue cuibl (pakTopbl) aHTpornorene3a. HacnenacTBeHHass WU3MEHUMBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KWU3HMU, M3TOTOBICHUE OPYIUN Tpyna,
MBIIUIEHUE, PEUb.

OCHOBHBIE CTAaJMM W BETBU OHBOJIOIMU YEJIOBEKA: ABCTPAIONUTEKH, UYUenoBek
yMenbid, YenoBek mnpsamoxomsumi, YenoBek HeaHAEPTaNbCKUM, UeOBEK pa3yMHBIN.
Haxoaku umckomaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHUS, 00JIaCTh PaCIpOCTpaHEHUS,
00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJBIIHME Pachl: €BPONEOHIHAs (E€BpaszHiickas),
HErpo-aBCTpaJIOWIHAs (PKBaTOpUaIbHAS), MOHTOJIOMJHASA (a3UaTCKO-aMEpUKaHCKas).
UepTbl npuUCTIOCOOIEHHOCTH TMPEJACTABUTENIEH UYENOBEYECKUX pac K  YCIOBHIM
cyuiectBoBaHus. EMMHCTBO yenoBedeckux pac. Kpurnka pacusma.

Hemoncmpauuu:

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

Tabnuyvr u cxemwvl:. «Bo3aumkHOBeHHMe CoOJHEUYHOM CHCTEMB», «Pa3Butme
OpPraHhyYecKoro  MHUpay, «PactutenbHas ~ KIETKay, «KuBOTHast  KJIETKa»,
«IIpokapuotnueckass kietka», «CoBpeMeHHas CHCTEMa OPraHHUYEeCKOTO MHPaY,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUSI YeJIOBEKa U YeJIOBEKOOOPa3HBIX 00E3bsIHY,
«OCHOBHBIE M€CTa MaJCOHTOJOTMYECKNX HAXOJOK MPEJIKOB COBPEMEHHOIO YEJIOBEKA,
«/lpeBnerimme mroan», «pesBane moan», «llepBble  COBPEMEHHBIE  JIIOIAW,
«YemoBeyeckue pacb».
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Obopyoosanue: mynsixu «lIpoucxoxaenue yenoBekay (OHOCThI aBCTpaJOMUTEKA,
NUTEKAHTPONa, HEaHJEPTalblla, KPOMAaHbOHIIA), CIETKH WA HW300paKeHUS] KaMEHHBIX
Opyauid  TEpBOOBITHOTO  YejoBeKa  (KaMHH-UYONIIephl,  pyOmsa,  ckpebia),
reOXpOoHOJIOTHYECKass Talnuia, KoieKuus «@DOopMbl COXPAHHOCTH HMCKOIMAEeMBbIX
YKUBOTHBIX U PACTEHUIN».

Jlabopamopnvie u npakmuueckue padbomaoi:

[TpakTrueckas padbota No 1. «MI3ydyenune ucKomaemMpIXx OCTaTKOB PACTEHUI
Y )KMBOTHBIX B KOJUICKIIUSAX).

OKcKypcus «9BOJIIOLNS OPraHUYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbBIN
WIM KpaeBeAUYECKUN My3€eil).

Tema 3. Opranusmsl H OKpY KaroLIas cpeaa

OKOJIOTHsI KaK HayKa. 3aJadyd M pasleibl JKOJIOrMu. MeToasl 3KOJIOIMYECKUX
VCCIIEAOBAHAN. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/AYyIIHAs, I[OYBEHHas,
BHYTPHOPTaHU3MEHHAS.

Okonornueckue  Qgakropbl.  Knaccuukamuss — 3KOJIOTMYECKUX  (PaKTOPOB:
abuoTnueckue, OMOTUYECKUE U aHTPOIIOTeHHBIE. JleificTBHE SKOIOrMuecKuX (pakTOpoB Ha
OpTaHU3MBI.

AOuoTtnueckue (akTopbl: CBET, TEMIEpPaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[Tpucniocobnenust opraHu3MOB K JAEUCTBUIO abuoTnyeckux (aktopos. buonornueckue
PUTMBI.

buotnueckue daktopel. Buabl OHMOTHYECKMX B3aUMOJCUCTBUI: KOHKYPEHIIHS,
XMIIHUYECTBO, CcUMOMO3 u ero ¢opmel. Ilapasutusm, koomepamus, MyTyallu3M,
KOMMEHCAIIM3M  (KBapTUPAHCTBO, HaXJEOHMYECTBO). AMEHCAINU3M, HEUTpAIU3M.
3HaueHHe OMOTHYECKMX B3aUMOJEWCTBUI I CYLIECTBOBAHMS OPraHW3MOB B
MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKH MOMyJsinun. OCHOBHBIE NTOKA3aTENN MOILYJISLNN:
YUCJIEHHOCTb, TUIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpalus. nHamuka
YUCJICHHOCTH MOMYJISILNN U €€ PEryJIsALus.

Jemoncmpavuu:

Tlopmpempwi: A. I'ym6onbar, K.®. Pynbe, O. I'ekkenb.

Tabnuyvt u cxemwr: kapta «llpupoansie 30HBI 3emin», «Cpeapl OOUTaAHUS
opranusmoB»,  «@ortonepuonusm»,  «llonmymsauuny,  «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTHU MOMYJISAUA UHPY30puu-TyPenbkny, «luieBpie enm.

Jlabopamopnvie u npakmuueckue paoomul:

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

JlaGopaTopHass pa6ota Ne 4. «BiusHue cBeTa Ha POCT W Pa3BUTHE YCPECHKOB
KOJIeycay.
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[Tpaktnueckast pabora Ne 2. «[lojcueT MIOTHOCTU MOMYJSIUN pa3HBIX BUIOB
pacTEHUI.

Tema 4. CooOmecTBa ¥ IKOJIOTHYECKHE CUCTEMbI

CooOmiectBo opranu3MoB — OuorieHo3. CTpyKTypsl OuoIleHO3a: BHUIOBas,
IPOCTPaHCTBEHHAs, Tpoduueckas (mumiesasi). Bunbi-nomunantel. Csizu B OHOLIEHO3E.

Okosoruyeckre cucrembl  (kocuctemsbl). Ilonsitue 00 »sKocucTemMe W
ouoreonieHoze.  DyHKIMOHAIbHBIE  KOMIIOHEHTHI ~ DKOCHCTEMBI:  MPOJYIEHTHI,
KOHCYMEHTBI, peaymneHThl. KpyroBopoT BEIIECTB M TOTOK JHEPTHH B JKOCHCTEME.
Tpoduueckue (muieBbie) YypoBHU SKOcUcTeMbl. [lumieBbie nenu U cetd. OCHOBHBIE
MOKa3aTelid AKOCUCTEMbI: Ouomacca, NPOAYKIHUSA. IKOJOTUYECKHE MUPAMUIBL:
NPOAYKIIMKA, YHUCJICHHOCTH, Omomacchl. (CBOWCTBA JKOCHUCTEM: yCTOWYHUBOCTD,
camoperyisnus, pazsutue. Cykieccus.

[TpupoaHbie dKOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. DKOCHCTEMa XBOWHOTO WIIH
IITUPOKOJTUCTBEHHOTO JIeca.

AHTpOTIOTCHHBIEC SKOCHUCTEMBI. ATpPO3KOCUCTEMBI. Yp603KOCUCTEMBL.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (¢dakTop ycToMuMBOCTH dKocucTeM. CoxpaHeHHUe
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B.W. Bepnainckoro o Ouocdepe. I'panuiibl, coctaB U CTPYyKTypa
ouocdepsl. XKuBoe BemecTBO U ero GyHkiuuu. OcodeHHOCTH Onocdephl Kak rio0anbHON
AKOCUCTEMBI. /[[nHaMuueckoe paBHOBECHE U oOpaTHas CBA3b B Onocdepe.

KpyroBopoTbl BemecTB M OHOTCOXMMHYECKHE IHKIBI 3JIeMEHTOB (yriepoja,
azoTa). 30HAIBHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeyectBo B Omocdepe 3emian. AHTPONOTEHHBbIE H3MEHEHUS B Ouocdepe.
['oGanbHbIE 3KOJIOTHYECKUE TPOOIIEMBI.

CocymecTBoBaHNME MPUPOBI U deioBedecTBa. CoxpaHeHue OHMopa3zHO0Opasms Kak
ocHOBa ycroiunBocTu Ouochepsl. OCHOBA pallMOHATBHOTO YIPABICHUS MPUPOTHBIMU
pecypcaMu U UX UCTIOJIb30BaHUE. JJOCTIKEHHS OMOJIOTHH U OXpaHa TMPUPOIBL.

Hemoncmpauuu:

Ilopmpemwi: A.Jl. Tencnu, B.H. Cykaues, B.1. Bepnaackuii.

Tabauyvr u cxemwvi: «llumeBble nenn», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie  cooOmectBa», «llemu nuTaHus», «IOKoJOTHYECKass MUPaAMUIA,
«buochepa m demoBek», «IKOCHCTEMa IMUPOKOIMCTBEHHOTO Jiecay, «IKOCHCTEMa
XBOMHOIO Jeca», «buoneno3 Bomoema», «ArponeHos3», «lIpuMepHble aHTPONOTEHHBIE
BO3JICUCTBUS Ha MNOpUPOAY», «BaxkHeWlme WMCTOYHUKM 3arps3HEHUsS BO3IyXa U
TpYHTOBBIX BOn», «llouBa — BaxHe#mas coctapistomas Ouochepsy, «DakTOpbI
nerpaganuu nouny, «IlapHukoBbiil a3ddexT», «PakTophl paJuOAKTUBHOTO 3arps3HEHUS
ounocheprr», «Obmas cTpyktypa 6uocheps», «Pacnpoctpanenue xu3au B Ouochepey,
«O30HOBBIN dKpaH Ouochepw», «KpyroBopoT yriepoma B O6mocdepe», «Kpyrosopor
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a30Ta B PUPOIEY.
Obopydosanue: Monenb-amnkanus «Tunuuneie  OMOIEHO3B», TepOapuit
«PactutenbHbie coobmiecTBay, Kosuiekiuu «buoneHos3», «Bpeautenn BakHEHIIUX
CEIbCKOXO3SMCTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKIIMM PACTEHUH M IKUBOTHBIX,
MPUHAJICKAIIME K Pa3HbIM HSKOJOTHMYECKMM IrpynmnaM OXHOTO BuAa, KpacHas kHura
Poccuiickoii denepariun, n300pakeHHUs OXPaHIEMbIX BUIOB PaCTCHUHN U YKUBOTHBIX.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
11O BUOJIOI'MU HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

Cornacio ®I'OC COQO ycraHaBnuBarTCcs TpeOOBaHUSA K pe3yJbTaTaM OCBOCHUS
oOydJaromuMucs  TPOrpaMM  CpeAHEro  Oo0Imero  oOpa3oBaHUSA:  JMYHOCTHBIM,
METaNpPeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JHMYHOCTHBIX peE3yJbTaTOB OCBOEHUS Tmpeamera «buomorus»
BBIJICJICHBI  CJICYIOIIUE COCTaBJISIONINME: OCO3HAHHE OOYYarOIIUMHCS POCCHUHCKON
rpaXJaHCKONW HJECHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTU WU
CaMOOIPEACIICHUIO, HAIMYME MOTUBAIIMM K OOYUYEHUIO OWOJIOTHH, IIeJCHANpaBICHHOE
pa3BUTHE BHYTPEHHHX YOCXKICHMM JIMYHOCTH HA OCHOBE KJIIOYEBBIX IICHHOCTEH W
UCTOPUYECKUX TPAAUIUA  pa3BUTHS OMOJIOTUYECKOrO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh OOYYarOIIMXCA PYKOBOJICTBOBATHCS B CBOEH NEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU  YCTAaHOBKaMH, TMPUCYIIUMH CHCTEME OHOJIOTUYECKOro oOpa3oBaHMs,
HaJW4Yue SKOJIOTUYECKOTO IPABOCO3HAHUS, CHOCOOHOCTH CTaBUTh IEIU U CTPOUTH
YKW3HEHHBIE TIJIaHBbI.

JInyHOCTHBIE pe3yabTaThl OCBOCHHS TIpeaMera «buonorus» I0CTUralOTCs B
€AUHCTBE Yy4YeOHOW M  BOCHHUTATEIBHOM  JEATEIBHOCTM B  COOTBETCTBUM  C
TPAAULMOHHBIMA POCCUICKUMHU COLMOKYJIBTYPHBIMH, HCTOPUYECKHMMHU M JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHITHIMU B OOIIECTBE IMpaBWIAMH U HOPMaMH
MOBEJCHUS M CIOCOOCTBYIOT TMpOIleCCaM CaMOTIO3HAHMS, CaMOBOCIUTAHUS W
CaMOpPa3BUTHS, PA3BUTHS BHYTPEHHEU MO3UIMU JTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K
3aKOHY M TMPABOMOPSAKY, YEJIOBEKY TpyJa W CTaplIeMy TIOKOJEHHUIO, B3aUMHOTO
YBaXEHUS, OCEPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACIEOUI0O U TPAAUIUSAM
MHOTOHAIIMOHANbHOro Hapoga Poccuiickonn ®enepaiuu, NpUPOIEC U OKPYKAIOLIECH
cpene.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS Yy4eOHOro mpeameTa «bHUONOTHS» JOJKHBI
OTpakaTh  TOTOBHOCTb W  CIIOCOOHOCTh  OOY4YarOIIUXCA  PYKOBOICTBOBATHCS
chOpMHUpPOBAHHOM BHYTPEHHEH IO3WIMEH  JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUN, COOTBETCTBYIOUIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHIMCKOTO OOIIECTBa, pPACIIMPEHUE >KU3HEHHOTO OIbITa W OIBITA
JEATEIBHOCTH B TIPOLIECCE pEeaIu3allid OCHOBHBIX HAMNpPaBJICHUNW BOCHUTATEIBLHOM
JESITETLHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCcKOro BOCIIMTAHUSI:

C(OPMHPOBAHHOCTh TPAXKTAHCKOW TMO3UIIMK OOYYaroIIerocss Kak aKTHBHOIO W
OTBETCTBEHHOTO 4JIEHA POCCUHCKOTO OOIIECTBA,;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IPaB U OOS3aHHOCTEH, yBa)KEHHE 3aKOHA U
IPaBOIOPSIIKA;
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TOTOBHOCTh K COBMECTHOH TBOPYECKOW JCSATEIBHOCTH IMPH CO3JaHUU yUeOHBIX
IIPOEKTOB, PEIICHUH YYCOHBIX W MO3HABATCIIbHBIX 3aJ1a4, BBITOJHEHUN OHOJIOTHUSCKHUX
IKCIICPUMECHTOB;

CIIOCOOHOCTh OIPEAEATh COOCTBEHHYIO TO3HUIIMIO 0 OTHOIICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €¢;

YMEHHE YyYUTHIBATH B CBOMX JCHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHSI JIFOJICH C pa3sHBIMH YOCKICHHUSIMH, KYJIbTYPHBIMH IICHHOCTSIMH U
COIMAJILHBIM TTOJIOKCHUEM;

TOTOBHOCTb K COTPYJHHUYECTBY B MPOIIECCE COBMECTHOTO BBITIOJIHCHUS YYCOHBIX,
II03HABATCIIHBIX W HMCCIICOBATEILCKAX 3ajad, YBAKUTEIBHOE OTHOIICHHWE K MHEHHIO
OIITIOHEHTOB MPH 00CYKJICHUN CIIOPHBIX BOIPOCOB OMOJIOTHYESCKOTO COJICPIKAHNS;

TOTOBHOCTH K TYMaHUTapHOH M BOJIOHTEPCKOU JCSTEILHOCTH;

2) MATPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON Tpa)KJaHCKOM UIEHTUYHOCTH, MNaTPUOTHU3MA,
YBAXKEHHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Iepen PomuHOM, ropaocTu 3a
CBOM Kpai, CBOWO PoauHy, CBOM $3bIK W KYyJIbTYpy, NIpPOIUIOE U HACTOAILIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuy;

LICHHOCTHOE OTHOIIEHUWE K NPUPOAHOMY HACIEAUIO U NaMITHHUKAM IPUPOIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ] POCCHUMCKUX YYEHBIX B CTAHOBJIICHUE U Pa3BUTHE
OWOJOTMY, TOHUMaHUE 3HAYEHUS] OMOJIOTMM B MO3HAHUU 3aKOHOB MPUPOJIBI, B JKU3HU
YEJIOBEKa M COBPEMEHHOTO 00I1IEeCTBa;

ujelHas yOeXJIeHHOCTb, TOTOBHOCTh K CHykeHHI0 OTEUecTBY M €ro 3alluTe,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

OCO3HAHUE IYXOBHBIX IECHHOCTEU POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYallMI0O W IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHUWE K CBOUM POJUTEIISIM, CO3JAHUI0O CEMbUM Ha OCHOBE
OCO3HAHHOT'O TPHUHATHSA IEHHOCTEH CEMEMHOW KW3HH B COOTBETCTBUM C TPAAULIUSIMU
HaponoB Poccuu;

4) 3CTeTHYeCKOro BOCIIUTAHUS:

3CTETMYECKOE OTHOLIEHWE K MHUPY, BKJIIOYass OCTETHKY ObITa, HAy4YHOIO WM
TEXHHUYECKOIO TBOPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOILICHHIA;

OHUMaHKE SMOIIMOHAILHOTO BO3AEHCTBHS KUBOM IPUPOLIBI ¥ €€ LIEHHOCTH;

TOTOBHOCTh K CaAMOBBIPDOKEHHIO B pa3sHBIX BHIAX MCKYCCTBA, CTPEMIJIEHUE
HPOSIBISITH KAYECTBA TBOPUECKOM JIMYHOCTH;
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5) ¢pu3nuecKoro BoCIMTAHHUS:

MOHMMAaHUE U peaju3alus 3J0pOBOro W 0OE€30MacHOro oOpasza KU3HU (30POBOE
NUTaHuE, COOJIOJIEHNE TUTMEHUYECKUX IMPaBUJI U HOPM, COATaHCHUPOBAHHBIN PEKUM
3aHATUN U OTIBIXA, PETYyJsipHas (Pu3nueckas akTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY U TICUXUYECKOMY
3J10POBBIO;

MOHMMAaHHE [IEHHOCTH MPaBWJ MHIUBUAYaJIHHOTO M KOJUIEKTHBHOTO O€30I11acHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3I0POBBIO U KHU3HU JIIOJICH;

OCO3HAHHWE TIOCIEJACTBUA U HENpPUATHE BPEIHbIX NPUBBIYEK (YHNOTpeOICHUS
QJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

6) TpyaoBOro BOCIIMTAHUSI:

TOTOBHOCTh K TPY1y, OCO3HAHHUE IICHHOCTH MacTepPCTBa, TPYA0JIIO0HE;

TOTOBHOCTh K AaKTHUBHOM JCITEIBHOCTH TEXHOJIOTHUECKOM M  COIlMaJIbHOM
HaIpaBJICHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIBLHO
BBITIOJIHATD TAKYIO JI€SITEIbHOCTD;

WHTEpEC K pa3uyHbIM cdepaM NpodhecCUOHAIBHON AESATEILHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBHIOOp Oymylied mpodeccur U peaanu30BbIBaTh COOCTBEHHBIC
’KM3HCHHBIC TIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U CaMOOOPAa30BaHUIO HA MPOTSHKEHUH
BCEH JXU3HU;

7) 3K0JIOTHYEeCKOT0 BOCTIMTAHUSI:
AKOJIOTHYECKH 11EJIECO00pa3HOE OTHOIICHUE K MPHUPOAC KaK UCTOYHUKY >KM3HHM HA
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

ITOBBILICHUE YPOBHS 3KOJOTUYECKOU KYJIbTYPHI: MpUOOPETEHHUE OIbITA
MJIAHUPOBAHUSI TTOCTYNIKOB M OLEHKH MX BO3MOJKHBIX IMOCIJIECACTBUM ISl OKPYKarOIIEH
cpenpl;

OCO3HAaHHE TJIO0AJBLHOIO XapakTepa OJKOJIOTHYECKHX TMpoOseM U IyTeH uX
pelieHus;

CIIOCOOHOCTh MCIOJIB30BATh MPUOOPETaeMble TIPU M3YYCHUH OMOJIOTHU 3HAHUS U
YMEHHUSI TIPU PELICHUH MPoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOIOTIOIL30BaHUEM
(coOmroieHre MpaBu TMOBEACHUS B TMPUPOJE, HAMPABICHHBIX HA COXpPaHEHUE
paBHOBECHS B DKOCHCTEMAaX, OXPaHy BUJIOB, DKOCUCTEM, Orocheps);

AKTUBHOE HEIPUATUE JIEUCTBUM, NPUHOCAIIMX BpEH OKPYXKAIOLIEW NPUPOIHOU
cpede, YMEHHE IPOTHO3MPOBATh HEOIATONPHUATHBIC HSKOJOTMYECKUE TOCIEICTBUS
MPEeANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;

HAJIMYUE PA3BUTOIO SKOJOTHYECKOTO MBIIIJIEHUS, JIKOJOTMYECKON KYJIbTYpBHI,
ONbITAa ACATEIBHOCTA SKOJIOTUYECKON HAIPABICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
MMM B TO3HABATEJIIbHOM, KOMMYHUKAaTHUBHOW M COLMAJIIBHOM MNPAKTUKE, TOTOBHOCTU K
YYaCTHUIO B IPAKTUYECKOMN AEATEIBHOCTH SKOJIOTUUECKOW HAITPABICHHOCTH;
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8) 1eHHOCTH HAYYHOTO MO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUS HAyKHM U OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOTO Ha JUAJOre KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SA3BIKOBOM M YHUTATENbCKOM KYyJIbTYphl KaK CpeICTBa
B3aMMOJICUCTBUS MEXTY JIIOJAbMU U TIO3HAHUSI MUPA;

MOHMMaHWe crnenuuku OUOJOTUM Kak HAayKd, OCO3HaHHWE €€ pOJIh B
GbOopMHpPOBAaHUM  PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM  1IEJITOCTHOIO
NpECTaBICHUs 00 OKpY)KalolleM MHpe Kak O EAUHCTBE MPUPOABI, UYENIOBEKa U
oOmiecTBa, B TO3HAHWW MPHUPOJIHBIX 3aKOHOMEPHOCTEM M pEIIeHWHu MpodiieM
COXpaHEHUs MTPUPOTHOTO PABHOBECHS;

yOeXACHHOCTh B 3HAYUMOCTH OHOJIOTUU [JJIi COBPEMEHHOW ITMBHJIM3AIINH:
o0OecrieyeHuss HOBOI'O YPOBHS pPa3BUTUS MEIWMLUHBI, CO3/laHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pelIaTh PECYpPCHBIE MPOOJIEMBI Pa3BUTHS YEIOBEYECTBA,
MOKWCKa MyTeW BBIXOAAa W3 TINOOATBHBIX HKOJIOTHUECKUX MpoOJeM U obecreueHus
nepexoja K yCTOMYMBOMY pPa3BUTHIO, PAlMOHAJIBLHOMY HCIIOJIb30BAHUIO MPHUPOJIHBIX
pecypcoB U (hOPMHUPOBAHHUIO HOBBIX CTAaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUHU OHMOJIOTMYECKHUX 3HAHWM B LIEJSAX MOBBIIICHUS
oOmiel KyJabTypbl, €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH, KakK COCTaBHOW 4YacTd
(GYyHKUHMOHAIBHOM TpaMOTHOCTH  OOy4arlmuxcs, (popMupyeMoid TMpu HU3yYEHUU
OMOJI0THH;

NOHMMAaHHE CYIIHOCTH METOJOB TIO3HAHMS, HCIOJIb3yEeMBIX B ECTECTBEHHBIX
HayKaX, CIIOCOOHOCTb MCIOJIb30BaTh MOJIydaeMble 3HAHUS AJI1 aHAu3a U OOBSICHEHUS
SBJICHUN OKPYXAIOUIEr0 MHUpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH, YMEHHE JeNlaTh
000CHOBaHHbIE 3aKJIOYCHHS Ha OCHOBE HAyUYHBIX ()aKTOB M HMMEIOMIMXCS JAHHBIX C
LEJIbIO TMOTYYEHHSI JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh ~ CaMOCTOSITEJIBHO ~ HMCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS s
pelIeHus mpodyieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHWE IIEHHOCTH HAy4YyHOM JAESITEeIbHOCTH, TOTOBHOCTb OCYIIECTBIISATH
MIPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY O0Pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY TOJTYYSHHIO HOBBIX 3HAHWIA IO OMOJIOTUH B COOTBETCTBUU C )KM3HECHHBIMU
NOTPEOHOCTSIMHU.

B mpouecce gocTmKeHHsI JTUYHOCTHBIX PE3YyIbTATOB OCBOCHHUS OOYYArOIIMMHCS
porpaMMbl MO0 OMOJIOTUM HAa YPOBHE CpEeAHEro oOIiero oopa3zoBaHusi y oOydaromuxcs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIH VHTEIJICKT, MIPEANOIararOIIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIOYAIONIETO CIHOCOOHOCTh MOHMUMAaTh CBOE 3SMOIMOHAIBHOE
COCTOSIHHE, BUJICTh HAIMPABJICHUS PA3BUTHUS COOCTBEHHON SMOIMOHAIBHON CEpPhI, OBITH
YBEPEHHBIM B ceOe;

CaMOPETYJIMPOBAHMSI, BKJIIOYAIOIIETO0 CAaMOKOHTPOJIb, YMEHHE MNPUHUMATH
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OTBETCTBEHHOCTH 3a CBOE IMOBEJICHUE, CTIOCOOHOCTh aJalTUPOBATHCS K IMOIIMOHATIBHBIM
W3MEHEHUSM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlM{, BKJIIOYAIOIICH CTPEMJICHME K JOCTHXKECHHUIO LI U
yCIIeXy, OINTHMHU3M, HWHUIHATUBHOCTh, YMEHHE JECWCTBOBATh, HCXOJd W3 CBOHUX
BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOMICH CIIOCOOHOCTh NOHHMATh SMOIIMOHAILHOE COCTOSHHE
JIPYTUX, YYHATHIBATH €r0 TPU OCYIIECTBICHWH KOMMYHHUKAIIMH, CIOCOOHOCTH K
COYYBCTBHIO U COIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTH BBICTPAaMBATh OTHOIIEHHUS C
JPYTUMH JIFOAbMHU, 3a00TUTHCS, TIPOSIBIISATh HHTEPEC U pa3peiiaTh KOHMIUKTHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJabTaThl OCBOCHHUS ydeOHOro mnpeaMera «buosorus
BKJIIOYAIOT:  3HAYUMBbIE 7151 (GOPMHUPOBAHUSI MUPOBO33PEHHUS 00yUYaIOIIUXCS
MEXKIUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE) OOICHAyUYHbIC TOHSATHS, OTPa’KaIOIIUe
[[EJIOCTHOCTh HAYYHOU KapTUHBI MUpPA U CHENU(PUKY METOJIOB MMO3HAHUS, HCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHUs, SIBJICHHUE, MPOLIECC, CUCTEMa, HAYYHBIH
dbakT, MNOPUHIMUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEI0BaHUE,
HaOJI0ICHUE, U3MEpPEHUE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHBIC YUeOHbIE NEeHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHKATHBHBIC, PETYJIITUBHBIC), o0ecIeunBaroIIIKe
dbopmupoBaHre (DYHKIMOHAIBLHONH TIpaMOTHOCTH MW  COIMAJIBHOH  KOMIICTCHIIMH
oOyuarommxcs, CIIOCOOHOCTH 00yJaroIIMXCs UCITI0JTh30BaTh OCBOCHHBIC

MEXIMCHUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHWUA W YyHUBEpCaJbHbIE YyueOHbIE
JICVCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHKE.

IHo3HaBaTebLHBIC YHHUBepcaJbHbIE yqeﬁnble HeNCTBUA
Bba3oBnie JJornueckue 1eiicTBUA:

CaMOCTOSITeTILHO (hOPMYJIMPOBATh U aKTYaJM3UPOBaTh MPoOJieMy, paccMaTpPUBATh
€€ BCECTOPOHHE;

HCIIOJIB30BaTh MIPU OCBOCHUHU 3HAHWUU MPHUEMBI JJOTUUECKOTO MBIIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHHUsA, Kiaccudukanuu, o000OIEHUs1), PpacKpbIBaTb  CMBICI
OMOJIOTUYECKUX TIOHATHH (BBIACIATh UX XapaKTEepHBbIC NMPU3HAKHU, YCTAHABIIUBATH CBSI3H
C IPYTUMH MOHATUSIMH ),

OTIPEICIIATH IENIH IeITeIILHOCTH, 3a71aBast MapaMeTPhbl U KPUTCPUU WX JOCTHIKEHUS,
COOTHOCHUTH PE3yJIbTAThI IEITEILHOCTHU C TIOCTABIICHHBIMU TIEJISIMU;

HCIIOJIb30BaTh OHMOJIOTMYECKUE IOHATHS [JIs1 OOBSICHEHUS (PAKTOB W SBIICHHI
YKUBOU NIPUPOABI;

CTPOUTH JIOTHUECKHE PACCYKJeHUs (MHIYKTUBHBIC, NCTyKTUBHbBIC, 10 AHAJIOTHH),
BBIIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYUS B PACCMATPUBACMBIX  SBJICHUSX,
(GOpMYIMPOBATH BBIBOJIBI M 3aKITIOUEHUS;

MPUMEHSATH CXEMHO-MOJICNIbHBIE CPEJCTBA JJIsi TPEICTABICHUS CYIIECTBEHHBIX
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CBSI3€M U OTHOLICHUH B HN3Yy4aCMbIX OMOJIOTUYECKUX O6’I>€KT3.X, a TaKXxe HpOTI/IBOpe‘II/Iﬁ
pa3sHOro poJia, BbISAIBJICHHBIX B Pa3JIMYHBIX I/IH(l)OpMaHI/IOHHBIX HCTOYHHUKAX,

pa3pabaTeiBaTh IJIaH pEHICHHs MPOOJEMbl C YYETOM aHalin3a HMMEIOIINXCS
MaTEepUAIBHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIESITEIBHOCTh, OLIEHWBATh COOTBETCTBUE pPE3YyJbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCIOBHSX PEATbHOTO, BUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

ba3oBble ucciieroBarebCKue 1eMCTBUSA:

BJIQJICTh HABBIKAMU Y4Y€OHO-UCCIEIOBATEILCKOM M MPOCKTHON NESITEIBHOCTH,
HAaBBIKAMM pa3pellieHus MpodsieM, 00JiaaTh CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY IIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3IMYHBIX METOAOB MO3HAHMS;

WCIOJIb30BaTh PA3JINYHBIEC BUBI JCATEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €T0
WHTEpIIpeTaluu, TpeoOpa3oBaHUIO U TPUMEHEHUIO B YUEOHBIX CUTYaIUsIX, B TOM YHUCJE
P CO3/IaHUH YYEOHBIX U COIUATIBHBIX MTPOEKTOB;

dbopMupoBaTh HAy4YHBIA THUI MBIIUICHUS, BJIQJETh HAyYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATHIMU U METOJIAMU;

CTaBUTh U  (QOpMyJIHpOBaTh COOCTBEHHBIC 3aJadyd B  00pa3oBaTEIbHOU
JEATEIIbHOCTH U )KU3HECHHBIX CUTYyaIUsX;

BBISIBJISITh IPUYUHHO-CJIEICTBEHHBIE CBSI3U M aKTyaJIU3UPOBAThH 33/1a4y, BbIIBUTATh
TUIIOTE3Y €€ PELICHUs], HAXOAUTh apryMEHTHI ISl 10KA3aTEIbCTBA CBOUX YTBEPKICHUH,
3a71aBaTh MApPAMETPbI U KPUTEPHUH PEILICHHUS;

aHAJM3UPOBATh IMOJYUYCHHBIE B XOJE€ PELICHUS 3aJa4d PE3yIbTaThbl, KPUTHUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISITh LI€JICHANIPABIEHHBI TOWCK MEepeHoca CpPEeACTB M CIOCOOO0B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh TEPEHOCUTh 3HAHUS B TIO3HABATEIILHYI0O U TMPAKTUYECKYIO OOJacTU
KA3HEICSTEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTAaTh HOBBIE UJICH, IPEJIaraTh OPUTHHAIbHBIE TOJAXOAbl U PEILICHUS], CTABUTD
npoOJIeMbl U 3a/1a4u, TOMYCKAIOIIUE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ nundopmanueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HWHGoOpMaluu (TeKcTe ydeOHOTo
ocoOusl, HAyYHO-TIOMYJIIPHON JIUTepaType, OMOIOTHYECKUX CIIOBAPSIX U CIPABOYHHUKAX,
KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHanmu3upoBaTh HHPOPMAIIIO
Pa3IMYHBIX BUJIOB U (DOPM MpEACTABICHUS, KPUTHUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U
HEIIPOTUBOPEYHBOCTb;
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(opMyIMpOBaTh 3aIPOCHl U IPUMEHATH Pa3JIM4YHbIE METOJIbl IPU MOUCKE U 0TOOpE
ouonornueckoi nHGpopMaIu, HeoOXOJUMOMN AJIs BBHITIOTHEHHSI YIeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HCIOJIB30BaHUSA  MH(POPMAIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOTHI, COBEPUIEHCTBOBATH KYJbTYPY AaKTUBHOI'O HCIOJIB30BAHUS PAa3IUUYHBIX
IIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYIO (POPMY IPEACTaBICHUS OMOIOrMYECKON
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAY4YHBIN S3bIK B KaU€CTBE CPEJCTBA IpU paboTe ¢ OMOIOrHYeCKOn
uHbopMaIueil: TPUMEHATh XUMHUYECKHe, (pU3Mueckrue M MaTeMaTH4YecKhe 3HAKU U
CUMBOJIBI, POpMYJIBI, a00peBUaTypy, HOMEHKIIATYPY, UCIIOIB30BaTh U MPEOOPa30BHIBATH
3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAIJIATHOCTH;

BJIa/IeTh HABBIKAMH PACIO3HABAHUA U 3aIIUTHl MH(GOpManuu, WHOOPMALMOHHON
0€30I1aCHOCTH JIMYHOCTH.

KomMMyHUKaTHBHBIC YHUBEPCAJIbHbIE YU4eOHbIE 1eiiCTBUA
OO01enue:

OCYHICCTBJIITH KOMMYHHKAIIMKM BO BCCX C(i)ean JKU3HHU, dKTUBHO Y4Y4aCTBOBATH B
JAAJIoTe WK AUCKYCCHUH TIO CYIIECTBY 00CYyKIaeMoil TeMbl (yMEHUE 3a7aBaTh BOMIPOCHI,
BBICKA3bIBATh CYKACHHUA OTHOCHUTCIIBHO BBLITIOJTHCHUA HpenﬂaraeMoﬁ 3aJa41, YUUTBIBATb
HHTCPCCHI U COTTIACOBAHHOCTD HOSI/IHI/Iﬁ APYIrux y4aCTHHUKOB AHaJIora UJIN IIHCKYCCI/II/I);

pacrio3HaBaTh  HEBEpOAJIbHBIE  CpelCTBAa  OOIIEHHUS, IOHUMAaTh 3HAYCHHE
COIHAJIBHBIX 3HAKOB, IIPCAIIOCBIIIOK BO3HHKHOBCHUA KOH(bJII/IKTHBIX CHTyaHHﬁ, YMCTb
cMATr4YaTh KOH(QIUKTHI U BECTH EPETOBOPHI;

BJIaJICTh PaA3JIMYHBIMHU criocobamu O6HICHI/IH u BSaHMOI[CfICTBI/IH, IIOHUMATh
HaMCPCHUA APYTHUX moz[eﬁ, I[MPOABJIATE YBAKHUTCIBHOC OTHOLICHHUC K CO6CCC,Z[HI/IKY U B
KOPPEKTHOU GopMe (hopMyTupoBaTh CBOM BO3PAKEHHUS;

Pa3BCPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PCHHA C UCIIOJIB30BAHHUCM A3BIKOBBIX
CpEICTB.

CoBMecTHAsI 1eSITEJILHOCTD:

MMOHMMATh ¥ UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON ¥ HHAUBUAYaIbHON pabOTHI
IIPU PEIICHUH OMOJIOTHYECKOU TTPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMCHEHUS
IPyNIOBBIX (HOPM B3aUMOJCHCTBHUS NP PEIICHNN yIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKY M METOJIbI COBMECTHBIX JICHCTBUI C y4ETOM OOITUX HHTEPECOB
¥ BO3MOXHOCTEH KaXKJIOTO WICHA KOJUICKTUBA;

MPUHUMATH IEJIM COBMECTHOM JCATEIHPHOCTH, OPTAaHU30BBIBATH M KOOPIUHUPOBATH
JEUCTBHS IO €€ JOCTH)KEHUIO: COCTABJATH IUIAH JCUCTBUM, paCHPEHEsATh POJIU C
y4€TOM MHEHUM YYaCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4eCTBO CBOEIO BKJIAJla M KaXKJIOTO YJaCTHUKA KOMaHIbI B OOIIWH
PE3YNBTAT 10 Pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh  HOBBIE TIPOSKTHI, OIICHWBATh HMJEH C TIO3WUIMH  HOBU3HBI,
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OPUTI'HHAJIbHOCTH, HpaKTPI‘ICCKOﬁ 3HAYUMOCTH,

OCYHICCTBIIATL ITO3UTUBHOC CTPATCTHYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyalHUAX,
IMPOABIIATE TBOPUCCTBO U BOO6p3.)K€HI/Ie, OBITH HMHHUIIWMATUBHBIM.

PeryasitTuBHble YyHUBepCAJIbHbIE YUeOHbIE 1eHCTBUSA
Camoopranusamnus:

UCIIOJIb30BaTh OMOJOTHYECKHE 3HAHUS JJIs BBISBICHUS MPOOJIEM U UX PELICHUS B
KU3HEHHBIX U Y4€OHBIX CUTyalusX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IE€JIEBBIE U CMBICIOBBIEC YCTAHOBKH B
CBOMX JEHCTBUAX U MOCTYIKAaX MO OTHOUIEHUIO K KMBOW MPHPOJE, CBOEMY 310POBBIO U
3/I0pPOBBIO0 OKPYKAIOLIUX;

CaMOCTOATENIbHO  OCYIIECTBJISITh TO3HABATENbHYIO JE€ATE€IbHOCTb, BBISBISATH
npoOsieMbl, CTaBUTh U (POPMYIHpOBaTH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENIHO COCTABJIATh IUIAH pPELIEHUs MPOOJEMBbI C YYETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CHUTYallUsM;

paciIupsATh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

JieN1aTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBAaTh €ro, OpaTb OTBETCTBEHHOCTh 3a
pelieHue;

OLIEHUBATh NPUOOPETECHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO LIUPOKOW SPYAHUIIMH B PaA3HBIX
00JIacTAX 3HAHMM, MOCTOSIHHO TMOBBIIIATH CBOM 0Opa30BATENbHBI M KyJbTYPHBIU
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTb OLEHKY HOBBIM CHUTyalUsM, BHOCHTb KOPPEKTUBBI B JESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIAJETh HABBIKAMM TO3HABATEIbHON pEQIIEKCUU KaK OCO3HAHHUS COBEPUIAEMBIX
JNEUCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB M OCHOBAHUM, MCIOJb30BATh
npuemMsbl pedIeKCUU sl OLIEHKU CUTYalluH, BBIOOpA BEPHOT'O PELLICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEUIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX @pH aHaJIu3€ pe3yJbTaToOB
NEeSATETbHOCTH.

IIpunsiTHe ceds U APyrux:

MPUHUMATh Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

NpUHUMAaTh MOTHBBI M apryMEHThl JIPyTUX TpPU aHAIU3€ PE3yIbTaTOB
JEATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUU JPYTOTO YeIOBEKa.
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ITPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynabTaThl ocBoeHUs mporpamMmmbl COO mo Ouosioruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crienuduueckue s yueoHoro npeamera «buonorusy HayuHble
3HaHUS, YMEHHUA U CHOCOOBI JCHCTBUH 1O OCBOCHHMIO, MHTEpIIPETAllUUd U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHUS U
OPUMEHEHUIO 3HAHUM B paA3JIMYHBIX YYEOHBIX CHUTyalUsAX, a TaKK€ B pPEaJbHBIX
KU3HEHHBIX CHUTyallUsiX, CBSI3aHHbIX ¢ Ouosiorueil. B mporpamme mnpenMeTHbie
pe3yabTaThl MPEICTaBICHBI 10 TOAaM O0yUYEeHHS.

[IpenmeTHBIC pe3yabTaThl OCBOEHUS yueOHOTO mpeamera «buonorus» B 10 kiaacce
JOJKHBI OTPAXKATh!

c(OPMHPOBAHHOCTh 3HAHUU O MECTE M POJIM OUOJIOTMH B CHUCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHMHM COBPEMEHHOW E€CTECTBEHHO-HAYyYHOUH
KapTUHBI MUpa M HAYYHOTO MHPOBO33PEHHUSA, O BKIAJIE POCCHICKUX U 3apyOe’KHBIX
YYEHBIX- OMOJIOTOB B pa3BUTHE OMOJIOTHH, (QYHKIMOHATBHOM I'PaMOTHOCTH YeJIOBEKa
JUISL PEIICHUS dKU3HEHHBIX 3a7a4;

YMEHHUE PACKPBIBATH COJICP)KAHWE OMOJOTUYECKUX TEPMUHOB U TOHATHUM: KU3HbD,
KJIETKa, OpraHu3M, MeTabosinu3M (0OMEH BEIIECTB U MPEBPAILCHUE YHEPTUH), TOMEOCTa3
(camoperynsiuus), YpOBHEBas OpraHu3alusi >KMBBIX CHUCTEM, CAMOBOCIIPOM3BEIICHUE
(perpoiyKiiusi), HaCJAeACTBEHHOCTh, U3MEHYHBOCTD, POCT U PA3BUTHE;

yMEHUE u3JIaraTh  OHOJIOTMYECKHME Teopud  (KJIETOYHAs, XpPOMOCOMHas,
MyTalMOHHAs, IEHTpaJibHAs 10rMa MOJIEKYJIIpHO# Onosiorun), 3akoHsl (I'. Mengens, T.
Moprana, H.. BaBunoBa) u yuenus (0 IEHTpaXx MHOTO0Opa3usi M MPOUCXOXKICHUS
KyJaeTypHbIX pacteHuid H.M. BaBunosa), onpenensth rpaHuilbl UX NPUMEHUMOCTH K
YKUBBIM CUCTEMaM;

yMEHHUE BJAJeTh METOJAMH HAy4YHOTO IIO3HAHMS B OHMOJIOTHH: HAOJIOJEHUE H
OMHMCAHUE >KUBBIX CHUCTEM, IMPOLECCOB M SBJICHUM, OpraHu3alus W MPOBEACHHE
OMOJIOTUYECKOTO JKCIIEPUMEHTA, BBIJIBI)KEHUE THUIOTE3bl, BBISBICHUE 3aBHUCHUMOCTH
MEXIY HCCIEAYyeMbIMA BEIIMYMHAMHU, OOBSCHEHHE TIOJYYEHHBIX Pe3yJIbTaToB,
WCIIOJIB30BaHHBIX HAYYHBIX TOHSATUN, TEOPUU U 3aKOHOB, YMEHHE JeiaTh BBIBOJBI Ha
OCHOBaHHH MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIICISITh CYIIECTBEHHbIC IPU3HAKKM BHUPYCOB, KIETOK MPOKAPUOT H
AYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPTraHU3MOB, OCOOCHHOCTH MPOLIECCOB:
oOMEHa BeIeCTB U MPEBPAIICHUs] SHEPTUH B KJIETKE, (POTOCHHTE3a, MIACTHUYECKOTO U
JHEPreTUYECKOro oOMEeHa, XEMOCHHTE3a, MHUTO3a, MeHo3a, OIUIOJOTBOPEHHUS,
Pa3MHOXEHU S, UHIUBUYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHE3);

yMEHUE TPUMEHSATHh TMOJYYCHHBIC 3HAHUS JUIsI OOBSICHEHHS OHOJIOTHYECKUX
MPOIIECCOB U SIBJICHUM, ISl IPUHATUS TPAKTUUYECKUX PEIICHUI B MOBCEAHEBHOU XKU3HU
C uenblo obecrieueHUs O€30MACHOCTH CBOETO 3/I0POBbS U 3J0POBbSI OKPYKAIOIIUX
J0JIeH, COOIOIEHUSI HOPM TPaMOTHOTO TOBEJICHUSI B OKPY’KAIOIIEH MPUPOHOM cperie,
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)

MOHMMaHHE HEOOXOIMMOCTH HCIIONBh30BAHMS JOCTI)KCHUN COBPEMEHHON OHMOJOTHH U
OMOTEXHOJIOTHUH IS PAIlHOHATBHOTO IPUPOIOTIOIB30BaAHUS;

YMEHHE pelIaTh 3JIEMEHTapHbIE T€HETHYECKHE 3a/ladll Ha MOHO- M TUTHOPHIHOE
CKpEIIMBaHME, CIEIUIEHHOE HAaCJeIOBaHUE, COCTABISTh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBAaHUA JUTS TIPEICKa3aHus HAaClIeOBAHUS IPU3HAKOB y OpPTaHNU3MOB;

YMEHHE BBITIONHATH JIA0OpaTOPHBIC U MPAKTUYECKUE pabOThI, COOMIOAATh MpaBuIa
pu paboTe ¢ y9eOHBIM U JIA0OPAaTOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTHYECKH  OICHWBAaTh W  HWHTEPIPETHPOBATh  WH(MOPMAIHIO
OMOJIOTMUYECKOTO COJIEPKaHusl, BKIIIOYAIOUIYIO TCEBJOHAYYHBIC 3HAHMS M3 PA3NTUYHBIX
UCTOYHUKOB (CpelICcTBa MAaccoBOM WH(pOpMaIlMK, HAyYHO-TIOMYJSPHBIE MaTEpHAJbI),
OTHYECKHE AaCMEeKThl COBPEMEHHBIX HCCICJIOBaHMA B  OHOJIOTHH, MEIHIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO37aBaThb COOCTBEHHBIE MUCBMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
OHOJOTHYECKYI0 MH(POPMAIMIO U3 HECKOJIbKUX HCTOYHHKOB, IPAMOTHO HCIIOJIb30BATh
NOHATUIHBIN anmapaT OMOJIOTUH.

[IpeameTHbIC pe3yabTaThl OCBOCHUS yueOHOTO mpeameTa «buonorus» B 11 kiacce
JTOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUU O MECTE€ U POJU OHUOJOTHMM B CHUCTEME HAay4dHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa ¥ HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIC POCCHHCKHX U 3apyOEKHBIX
YUEHBIX- OMOJIOTOB B pa3BUTHE OuoJIOTHH, (QYHKIMOHATIHLHOM I'PaMOTHOCTH 4YelIOBEKa
JUTSL peIIeHUs )KU3HEHHBIX 3a7a4;

YMEHHUE PACKpPBIBATH COJECpPKaHUE OMOJIOTHUYCCKUX TEPMHUHOB W TIOHSTHM: BWI,
NOMyYJAKA, TEHOMOHJ, OBOJIONMUSA, JBIXKYIIUE CUIbl  ((aKTOpPhI) IBOJIIOIHH,
MIPUCTIOCOOICHHOCTh ~ OPTaHM3MOB, BHA000pa30BaHUE, OKOJOTHYECKHE (PaKTOPHI,
AKOCHCTEMa, TPOAYIECHTHI, KOHCYMEHTHI, PEAYICHTHI, IIEMU MHUTAHUS, YKOJOTHYECKas
nMpaMujia, OuoreoreHos, onocdepa;

yYMEHHE Hu3Jarath Ouoyiornyeckue Teopuu (dBomonuonHas teopus Y. [lapsuHna,
CHUHTETHUYECKass TEOpHUS DSBOJIOIMHK), 3aKOHbI M 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxonctBa K.M. bapa, dyepenoBanusi riaBHBIX HallpaBJIeHWN W myTei sBomtounu A.H.
CeeproBa, yuenuss o Ouochepe B.M. Bepnaackoro), ompeaensTh TpaHUIBl HUX
MPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHUE BJaJeTh METOJAAMH HAYYHOTO MO3HaHUS B OMOJIOTMHU: HAONIOJCHHE U
OTHMCAHUE JKUBBIX CHUCTEM, TPOIECCOB W SIBICHUMN, OpTraHM3aIds W TPOBEICHUE
OMOJIOTUYECKOTO JKCIIEPUMEHTA, BBIJIBIDKCHHUE THUIOTE3bl, BBISBICHUE 3aBHUCHUMOCTU
MEXIY HCCIEAYeMBIMA BEIIMYMHAMHU, OOBSICHCHHE TIIOJYYEHHBIX PE3yIbTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSTHI, TEOPHM M 3aKOHOB, YMEHHUE JENaTh BBIBOJBI HA
OCHOBaHHH TIOJyYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIACIATH CYIICCTBEHHBIC MPU3HAKA CTPOCHHSI OMOIOTHYECKUX OOBEKTOB:
BUJIOB, TIOMYJISIIIUN, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYILIEHTOB, OHOTEOIICHO30B H
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)

HKOCUCTEM, OCOOCHHOCTU MPOIECCOB: HACIIEICTBEHHON M3MEHUYMBOCTH, €CTECTBEHHOTO
ot0opa, Bu1000pa30BaHusl, MPUCTIOCOOICHHOCTH OPTaHU3MOB, ACUCTBUS SKOJIOTHUECKUX

(dakTOpoB Ha OpraHM3Mbl, MEPEHOCa BEIIECTB MU IMOTOKA JHEPTUUM B SKOCHUCTEMAX,
AHTPOTIOTEHHBIX U3MEHEHUH B AKOCHCTEMaxX CBOECH MECTHOCTH, KPYrOBOPOTa BELIECTB U
OMOTreoXMMHUYECKHUX IIUKIIOB B Onocdepe;

YMEHHE TPUMEHATH TOJY4YCHHbIE 3HAHHUS Ui OOBSCHEHHS OHOJOTHYECKHX
MPOLIECCOB U SIBJICHUH, JUIsl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU
C 1enplo obecrieyeHHs 0€30MacCHOCTH CBOETO 3/J0POBbS U 30POBBS OKPYKAIOIIUX
JrofeH, coOMIOACHHSI HOPM TPaMOTHOTO TIOBEICHHUSI B OKpPYKAroIlIel MPUPOIHON cpere,
MOHMMaHUE HEOOXOUMOCTH UCTIOIb30BaHUS JOCTHKEHUM COBPEMEHHOM OMOJIOTUH IS
palroHaIBHOTO IPUPOIOTIOTH30BAHUS;

YMEHHME pellaTh 3JIEMEHTapHble OWOJIOTUYECKUE 3a7aud, COCTaBJIATh CXEMBI
IEpEeHOCca BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIETIH TUTaHUS);

YMEHHE BBITIONHATH JIA0OpaTOPHBIE U MPAKTUYECKUE pabOThI, COOMIOAATh MpaBuiIa
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHHUE  KPUTHYECKH  OICHWBAaTh W  HWHTEPIPETHPOBATH  WH(OOPMAIUIO
OMOJIOTMYECKOTO COJIEP>KaHUsl, BKIIIOYAIOLIYIO TICEBJAOHAYUYHbIE 3HAHUS U3 Pa3IMYHbIX
HMCTOYHUKOB (CpeACTBA MaccoBOW WH(MOpMAIMK, HAYYHO-TIOMYJSAPHBIE MaTepualbl),
paccMmaTpuBath TI00aIbHBIE YKOJIOTUYECKUE TIPOOIEMbI COBPEMEHHOCTH, (DOPMHUPOBATH
110 OTHOUIEHUIO K HUM COOCTBEHHYIO IO3UIIHIO;

YMEHHUE CO37aBaTh COOCTBEHHbIE NMUCBMEHHBIE M YCTHBbIE COOOIIEHHsA, 00001as
Oouonornueckyo MHGOPMAIMIO U3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO HCIOJIh30BaTh
MOHSATUIHBIN arnmapaTt OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
No Hamveroaine KonnuectBo OCHOBHBIE BUIbI ICATEIBHOCTH
wn pa3lIesIoB U TEM HACOB [IporpammHoOe conepkanue oBydaomuXCs
y4eOHOTro mpeaMeTa
Tema 1. buosiorusi Kak HaykKa
1.1 |buonorus B cucTeMe 1 buosiorust kak Hayka. CBsi3u Ouonoruu ¢ |PackpbeIBaTh CojiepKaHUe TEPMUHOB U
HayK 00ILIECTBEHHBIMH, TEXHUYECKUMHU U MOHATUI: HAYYHOE MUPOBO33PEHHUE,
IPYTUMHU €CTECTBEHHBIMHU HAaYKaMH, Hay9YHas KapTHHA MUPA, HAYYHBIM METO,
dbuocodueit, peaurueii, STUKOIL, TUIIOTE3a, TEOPHSI, METO/IbI UCCIIC0OBaHUS.
SCTETHKO M TIpaBoM. Posib Guonorun B |'<APAKTEPH30BATH OMOJIOTHIO Kak HAyKy, ee
(OPMUPOBAHIH COBpEMEHHOI Hayuroi  MECTO M POJIB CPEIU IPYTHX CTECTBCHHBIX
KapTuHbl MUpa. CructemMa OMOTOTHYECKUX HayK.
[lepeuncnarh pa3aenbl OMOJIOTHH B
Hay. COOTBETCTBHUE C OOBEKTAMU U3YUCHUSI.
Aemoncmpayuu: Ha3zbiBaTh BaxkHEWIIME OTpaACIn
[lopmpemol: Y. [lapsun, I'. Mennenb, H.  |5y01orpueckux snanmit n 3anaum,
K. Konbios, /Ix. Yorcon n @. Kpuk. crositue nepe ouonorueit XXI B.
Tabauywl u cxemol: «MeToAbI TO3HAHUS
YKUBOM TIPUPOIBI»
1.2 Metomst MIO3HAHUS 1 PacKpbIBAThH COAEPIKAHNE TEPMUHOB H
YKUBOU IIPUPOIBI MeTo bl TO3HAHUS KUBOM MPUPOIBI MMOHATHUMN: HAYYHBIA METOI, METOIBI
(Habmro/IeHre, YIKCIIEPUMEHT, ONUCAHUE,  |[MCCIIEIOBAHU.
n3MepeHue, Kiaccupukaus, X apakTepru30BaTh OCHOBHBIE METObI
MOJEIUPOBAHUE, CTATUCTUYECKAS MO3HAHUS KUBOW TIPUPOJIBI: HAOIOCHHUE,
00paboTKa JTaHHBIX ). SKCIIEPUMEHT, ONTMCAaHKE, U3MEPEHHUE,
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lemoncmpayuu:

Tabauywl u cxemwvi: «METOIBI TIO3HAHUS
YKUBOU TIPUPOJIBIY.

Vlabopamopnuie u npakmuueckue
pabomol:

[IpakTuueckas padota Ne 1.
«Vcronp30BaHuE pa3IUYHBIX METOJIOB MPHU
U3Y4CHUU OMOJIOTUYECKUX OOBEKTOBY

KJIacCU(pUKaIs, MOJEIUPOBAHHE,
CTaTUCTUYECKass 00padOTKa JaHHBIX

I1Toro yacos mo reme

2

Tema

2. ’KuBble CUCTeMbI M UX OPTraHU3ALUSA

2.1

buonornueckue
CHUCTEMBI, ITPOLIECCHI U
X U3YYCHUE

1

DKuBble cucteMbl (OMOCUCTEMBI) Kak
npeaMeT u3ydeHus ouonorun. OTandne
PKUBBIX CUCTEM OT HEOPTraHUYECKOU
npupoibl. CBOMCTBA OMOCUCTEM U UX
pazHooOpasue.

YPOBHM OpraHu3anuu OMOCUCTEM:
MOJIEKYJISIPHBIN, OPTaHOUHO-KJIETOUHBIN,
OPTaHU3MEHHBIN, NOMYJISIIUOHHO-BUI0BOM,
HPKOCHUCTEMHBIHN (OUOTreOLIeHOTHYECKUIA),
OuocQepHbIi.

Hayku, nzyyatomue 6MocucTeMsl Ha

Pa3HBIX YPOBHAX OpraHU3alNM.

PackpbIBaTh cofiep:KaHue TEPMUHOB U
MMOHSATHI: CUCTeMa, OMOJIOTHYECKas
CUCTEMA, 3JIEMEHTBI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA )KMBBIX CUCTEM,
0OMEH BelIeCTB, pa3MHOKEHHUE, POCT,
pa3BUTHE, HACIEACTBEHHOCTD,
W3MEHUYHUBOCTb, Pa3IPAXKUMOCTb,
DHEPro3aBUCUMOCTb, YPOBHHM OpPraHU3aLUU
KU3HU (OrocucTeM). XapaKTepu30BaTh
MPUHITUIIBI OPTaHU3AIMH OUOCUCTEM:
OTKPBITOCTh, BBICOKAsI YIIOPSIIOYEHHOCTb,
CaMOpETyYJISALNS, UEPAPXUYHOCTb.
[IepeunciaTh yHUBEPCAIBbHBIE CBOMCTBA
PKUBOTO: €EAUHCTBO XUMHUYECKOTO COCTaBA,
pa3IpakKuMOCThb, IBUKEHUE,
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lemoncmpayuu:

Tabnauyvt u cxemvi: «OCHOBHBIC PU3HAKH
YKU3HUY, « Y POBHU OpPTaHU3AINH )KUBOH
[IPUPOIBD».

Monens monexkynsl JJHK

TOMEOCTa3, pOCT U Pa3BUTHE,
HACJIEACTBEHHOCTh, N3MEHYNBOCTD,
ABOJIONMS (TIPUCTIOCOOICHUE K
U3MCHSIOMUMCS yCIIOBHIM). [IpuBOaUTH
IPUMEPBI OMOCHCTEM Pa3HOTO YPOBHS
OpraHU3aIMHA U CPAaBHUBATH MPOSBICHUS
CBOMCTB KMBOT'O Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIC MPOIIECCHI,
MpOTEKAIOIINE B OMOCUCTEMAX: OOMEH
BEILICCTB U IIPEBpaIlleHe SHEPTUH,
CaMOBOCTIPOM3BEICHHE, CAMOPETYIISIIHS,
pa3BUTHE.

CoOmro1ath npaBuia OEpeKHOTO
OTHOIICHUS K )KUBOW TIPHPOJIC

1Toro yacos mo reme

1

Tema 3. XumMuuyecKuii COCTaB M CTPOCHHE KJIECTKH

3.1

XUMHUYECKUU COCTaB
KJIeTKu. BoJa
1 MUHEPAJIbHBIE COJIU

1

XUMHUYECKUI COCTaB KJICTKH.

XUMHUYECKUE PJIEMEHTHI:

MaKpOAJIEMEHTBI, MUKPOdJIEMEHTHI. Bosia u
MUHEpaJIbHbIC BellecTBa. DYHKIIMU BOIBI
1 MUHEPAJIbHBIX BEIIECTB B KJICTKE.
[Tonnep:xkanue 0OCMOTHYECKOTo OajlaHca.
emoucmpavuu:

[uacpammsl.: «Pacnipenenenue
XUMUYECKHX JJIEMEHTOB B HEXKUBOM

PackppIBaTh cofiepyKaHue TEPMUHOB H
MOHATHI: 2JIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOIJIEMEHTHI;
MUHEpaJIbHBIC BEIIECTBA, MOJICKYJIA BOIBI
KaK JIUTOJb, BOJOPOIHBIE CBSI3H;
ruapodUIbHBIC U THAPOGOOHBIC BEIECTBA.
JloKka3pIBaTh €IUHCTBO JICMEHTHOTO
COCTaBa KakK OJTHO U3 CBOMCTB JKHBOTO.
PacripenensiTh XUMHUYECKHE SJIEMEHTBI
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pupoje», «PacupeaeneHne XuMUIeCKUX
RJIEMEHTOB B )KMBOW MPUPOJIEN.

Tabauyvt u cxemoi: «llepuogmdeckas
Ta0INUIa XUMHYSCKHUX DJICMECHTOBY,
«CTpoeHne MOJIEKYJIbI BOABD)

10 TPyIaM B 3aBUCUMOCTH

OT KOJINYECTBEHHOT'O NIPEJICTABUTEIILCTBA B
OpraHu3Me; XapaKTepru30BaTh POJIb
OTHEIBHBIX YJIEMEHTOB.

BBISBISTE CBSI3b MEXIY COCTABOM,
CTPOECHHUEM MOJIEKYJIbI XUMUYECKOTO
COCAMHEHUS U €r0 (PYHKIUAMU B KIIETKE

3.2 [benku. CocTaB u benku. CocTtaB u cTpoeHne OETKOB. PackpbIBaTh cojiep:KaHue TEPMUHOB U
CTpOEHHE OEJIKOB AMMHOKHCIIOTBI — MOHOMEPHI OEITKOB. MOHSATUN: OCNIKH, MOJIMMEPHI, MOHOMEDHI,
HeszameHnuMbIe 1 3aMEHUMBIE AMUHOKUCIIOTHI, IENTHIHAS CBSI3b,
AMUHOKUCIOTHl. AMUHOKUCIOTHBIN MOJUTICITH]I, ICHATYpaIHsl.
COCTaB. YPOBHU CTPYKTYphI O€IKOBON XapakTepru30BaTh OEIKH KaK Kijacc
MOJICKYJIBI (TIEpBUYHAS, BTOPUYHAS, OpraHUYECKUX COCTUHEHUI;
TpeTUYHAS W YCTBEPTUYHAS CTPYKTYpa).  [KIACCHPHUIIMPOBATH HX MO CTPOSCHUIO
XUMUYECKHUE CBOICTBA OEIKOB. (rmoOynsipHbIe U GUOPUIUISIPHBIE OCTKH ),
buonornueckue QyHKITUN OEITKOB. MEPEUNCIIATh U XapaKTepru30BaTh QyHKITUN
/lemoncmpayuu: OenKoB
Tabauyvt u cxemwvl: «CTpOEHUE MOJIEKYJIBI
Oenkay.
Obopydosanue.: CBETOBOM MUKPOCKOTI,
MUKpOTIperapaThl
3.3 |PepMeHThI — DepMEHTHI — OUOIOrMYECKHE PacKphIBaTh COAEPKAHNE TEPMUHOB U
Ouonoruueckue KaTaJIn3aTOPHI. MOHATHI: ()ePMEHTHI, AKTUBHBIN IIEHTP,
KaTaJIn3aTOPEI Crpoenue hepMeHTa: aKTUBHEIN IIEHTP,  |CyOCTpaTHas CIeU(pUIHOCTD,

cyOcTpaTtHas Crielu(puIHOCTb.
KodepmenTtsl. BuramuHsl.

OTnuuust pepMeHTOB

Ko(epMeHTBI, OCITKN-aKTHBATOPHI U OSIKH-
WHTUOUTOPBI.

Yka3pIBaTh OTINYUS (HEPMEHTOB
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OT HCOPIraHMYCCKUX KaTaJIn3aTOPOB.

lemoncmpayuu:

Tabauywt u cxembl. «CtpoeHue
depmenTay.

Obopyodosanue: o0opy1oBaHUE IS

MpOBEJICHUs] HAOMIONCHUN, W3MEpPEHUH,
PKCIIEPUMEHTOB.

Vlabopamopnuie u npakmuueckue
pabomol:

JlabopaTtophas paborta Ne 1. «M3yuenue
KaTaTUTUYECKONW aKTUBHOCTH (PEPMEHTOB
(Ha mpUMepe aMuIa3bl UK KaTaaas3bl)»

OT HEOPraHWYECKUX KaTalnu3aTOPOB.
OOBACHATH POJIb HEPMEHTOB

B (DYHKIIMOHUPOBAHHH KMBBIX CUCTEM, B
[MPOMBIILJICHHOCTH, B MEAUIIUHE, B
[MOBCEAHEBHOM JKHU3HM YEJIOBEKA

3.4

YrieBoabl. JInmuael

Y TI1eBOJIbI: MOHOCAxXapHibl (TJIH0KO34,
pubo03a u 1e30kcuprb03a), Aucaxapuabl
(caxapo3a, TJaKTO3a) U MOJIUCaXapUIbI
(kpaxmai, TIIMKOTeH, IEeJITI003a).
bronornyeckne QyHKIIMU YIIIEBOIOB.
JIunuasl: Tpurauuepuabl, GocoUuIbI,
CTEPOUIBI.

['unpodunbHO-TUAPOHOOHBIE CBONCTRA.
buonornueckue GyHKINN JIUMHAIOB.
CpaBHEHHE yITIEeBOIOB, OETIKOB U JIMITUIOB
KaK HCTOYHUKOB YHEPTHH.
lemoncmpayuu:

Tabnuywvl u cxemvl. «YTICBOABIY,

«JIntmae.

PackpbIBaTh cofiep:kaHue TEPMUHOB H
MOHATHI: YTJICBOIBI, MOHOCAXaPH/IBI,
ucaxapu/Ibl, MOJMCAXapyubl, TIIOKO03a,
pubo3a, ne3okcupudo3a, caxaposa,
JTaKTO3a, MaJIbT03a, [EJUTI0I03a
(k1eTdaTka), Kpaxmai, TIIMKOTEH; JIUTTUIBI,
TPUTTUIICPUIBI (KHPBI, Maclia),
dbocdomumubl, CTEpOUIBI.

X apakTepu30BaTh YIIIEBOIbI, TUTTUIBI KaK
KJIACC OPTaHUYECKUX COCTUHEHUM.
KaccuduimpoBath yriieBobI U JTUTTHIBI
110 CTPOCHUIO; TIEPEUHCIIATh PYHKITUN

YTJICBOZI OB U JIMITUOOB.
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Obopyodosanue.: 000pyIOBaHHE IS
MIPOBEICHYS HAOTIOICHUN, N3MEPCHHIA,
HKCIIEPUMEHTOB

CxemaTU4ecKu U300pakaTh CTPOCHHE
MOJIEKYJI YTJICBOIOB, JIUTTUIOB

3.5 |HykienHoBbie Hyxknennossie kuciortsl: JJHK u PHK.
KUCIOTBI. AT HykneoTunibl — MOHOMEpPBI HYKJIEMHOBBIX [PacKkpbIBaTh cofiep:KaHue TEPMUHOB U
kucnoT. Ctpoenue u pynkuuu JJHK. MOHATHI: 1€30KCUPUOOHYKIICHHOBAS
Ctpoenue u pynkunu PHK. ATO: kucnota (JJHK), pubonyknennoBas
cTpoeHuE U QYHKIIUH. kuciora (PHK), nykneortun,
lemoncmpayuu: MOJIMHYKJICOTUAHAS LETIb
[ lopmpempui: JIx. Yorcon, ®. Kpuk, M.  |(MOJIMHYKJIEOTH]T), KOMILIEMEHTAPHOCT,
YuikuHCc, P. @paHKiInH. dbynkiuu JIHK (xpanenue u nepenaya
Tabauyel u cxemwvr: «HykienHoBbie HACJIeICTBEHHOU HH(OPMAIINN); BUJIBI
kuciotsl; [JHK», «buocunres 6enkay, PHK (undopmarimonnas, TpaHCIOpPTHAS,
«Ctpoenue Monekyabl ATOy. pubocomanbHas); afeHo3uHTpudocdar
Obopydosanue.: CBETOBOM MUKPOCKOTI, (AT®), makpospruueckas CBs3b.
MUKPOIIpEnapaThl XapakTepu3nupoBaTh HyKJICUHOBBIC
KHCJIOTHI KaK XUMUYECKUE COCTUHEHUS U
HOCHUTEJN HACTEACTBEHHOU HH(POPMAIIUH.
OTMeyaTh 0COOEHHOCTH CTPOCHUS
MOJIEKYJT HyKJIenHOBBIX kuciot (JJHK,
PHK) u AT®.
CxeMaTnyecku u300pakath CTPOCHUE
HYKJICOTUI0B, MOJIEKY HYKJIEUHOBBIX
kucioT, AT®
3.6 [Mcropus u METOBI [{uTonorus — Hayka o kierke. Kiierounast |PackpeiBaTh coaepxaHue TEPMUHOB U

N3YUYCHUA KIICTKH.

Kiierounas reopus

TEOpUS — PUMEP B3aUMOIECUCTBUS UIEU U

dbakToB

MMOHSATHM: KJICTKA, UTOJIOTUA; paCKpbIBATh

COJZIEp/KAHUE TTOJIOKECHUN
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B HAYYHOM ITO3HAHUHU.
MeTo bl U3yYEHUS KICTKH.
lemoncmpayuu:

[ lopmpemur:

A. JleBenryk, P. I'yk, T. IlIBanH, M.
[Inennen, K. bap, P. Bupxos.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIpPENapaThl pACTUTEIbHBIX,
PKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK;
PUCYHKH C MUKpo(doTOorpadusMu KIeToK,
[OJTy4YE€HHBIE C IOMOIIBIO CBETOBOTO U
PIIEKTPOHHOT'O MUKPOCKOIIA

KJIETOUHOMN TEOpHH.

[lepeuncnsaTh U XapakTepu30BaTh
OCHOBHbBIE€ METO/Ibl U3YUCHUS KIIETKHU:
(IpUTrOTOBIEHUE CPE30B, OKPAIIMBAHKE,
MUKPOCKOTTUPOBAHUE,
HEeHTPU(PYTUPOBAHUE, KYyJIbTUBUPOBAHKE
KJIETOK M TKAHEH)

3.7

KieTka kak OcJI0CTHAaA
KHBas CUCTCMaA

KiieTka Kak 1eJIoCTHas )KUBask CUCTEMA.
OO61Ire NpuU3HAKK KIETOK: 3aMKHYyTast
HapykHas MeMOpaHa, Mosekyisl JJHK kak
FEHETUYECKUH anmnapar, CHCTEMa CHHTE3a
Oenka. TUIbI KIIETOK: DyKaprUOTUYECKAs U
npokapuotudeckas. OcoOeHHOCTH
CTPOEHHUS TPOKAPUOTUUECKON KIIETKHU.
Krnerounas crenka 6akrepuii. CTpoenue
DYKApPUOTUYECKOMN KJIEeTKH. OCHOBHBIE
OTJIMYUS PACTUTEIBbHON, J)KUBOTHOU U
rpuOHOM KJeTKu. [ToBepXHOCTHBIE
CTPYKTYpPBI — KJIETOUHAS CTCHKA,
TIIMKOKAJTNKC, UX (PYHKITUH.

[1na3marnueckas meMOpaHa,

PackpbIBaTh cojiep:KaHrue TEPMUHOB U
MOHATHI: KJIETKU (dyKapHOTHYECKas,
MPOKApUOTHUYECKas), TUTa3MaTHYECKasI
MeMOpaHa (I1a3mManieMMa), TITIMKOKAJIUKC,
TPAHCIIOPT BEIIECTB (MTACCUBHBIN,
AQKTUBHBIN ), HIOLIKUTO3 ((paromuTos,
MTUHOITUTO3), K301 TO3, KIETOYHAsS
CTEHKA, HYKJICOU/I.

CpaBHHBaThH MEX Ty COOOH
DYKaPUOTHUECKHUE B MPOKAPUOTHUCCKHEC
KJIETKH; OTMEUYaTh CXOJICTBO U PA3JINYUs B
CTPOCHHUH KJIETOK OaKTepui, )KHBOTHBIX,
pacTeHuil u rpudoB
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ee CBOICTBA U QYHKIIUU.
emoncmpavuu:

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

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

P. Bupxos.

Tabauywl u cxemol: «CTpoeHUE
PDYKAPUOTUYECKOUN KIETKN», « CTpoeHue
PKUBOTHOMW KJIETKW», «CTpoeHUE
pPacTUTENIbHOU KIETKW», «CTpoeHune
[MPOKAPUOTUYECKOMN KIIETKH.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKpOTpenapaThl pACTUTEIbHbIX,
PKUBOTHBIX U OaKTEepUATIbHBIX KIJIETOK

3.8

Ctpoenue
DYKapUOTUYECKOU
KJICTKU

[{uTonnasma u ee OpraHoOU/IbI.
OnHOMEMOpaHHbBIE OPTaHOUIBI KIETKH:
DIIC, anmapar ['onbKu, TU30COMBL.
[ToyaBTOHOMHBIE OPTraHOUbI KJIETKHU:
MUTOXOHAPUH, TJIACTUIBI.
[Ipoucxox1eHre MUTOXOHIPUH U
niacTul. Bunbl miactus.

HemeMOpaHHbIE OpraHOUIbI KICTKHU:
PHUOOCOMBI, KIIETOUHBIN IIEHTD,
EHTPUOJIH,PECHUYKH, KIYTUKU. DyHKIINU
OpPraHoOWI0B KJICTKH.

Brurouenus. Anpo — perysisiTopHeliil HEHTP
kieTku. CTpoeHue anapa: saepHas

000J109Ka, KapHoIlJla3Ma, XpOMAaTHH,

PackppIBaTh cofiepyKaHue TEPMUHOB H
MOHATHI: IUTOIIa3Ma, OPTaHOU/IbI,
pHoI1azMaTudeckas cethb (O11C),
anmapat [ 0JIbJIKu, JIN30COMBI, BaKyOJIb,
MUTOXOHIPHH, TIACTHIBI (XJIOPOTLIACTHI,
XPOMOILIACTHI, JICHKOIJIACTHI), pUOOCOMBI,
MUKPOTPYOOUKH, KIETOYHBIN LIEHTP
(eHTpocoMa), pECHUYKH, KTYTUKH,
BKJIFOUCHUSI, SIIPO, sfiepHasi 000JI04Ka,
KapuoruIazMa, XpoOMaTHH, SIIPHIIIKO,
XPOMOCOMBL.

OnuchIBaTh CTPOCHUE DYKAPUOTUUECKOU
KJIETKH 110 U300paKCHUSIM M Ha

MUKpOTIpenaparax;
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SIIPBIIIKO. XPOMOCOMBI. TpaHCcriopT
BEILIECTB B KIIETKE.

emoncmpavuu:

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

T. [lIBann, M. Illnennen, K. bap, P.
Bupxos.

Tabauywt u cxemol: «CTpoeHuE
PDYKAPUOTUYECKOUN KIETKN», « CTpoeHne
PKUBOTHOMW KJIETKW», «CTpoeHUE
PaCTUTENIBHOU KIETKW», «CTpoeHne
IPOKAPUOTUYECKOU KIETKW», «CTpoeHue
SIpa KIETKNY.

Obopydosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENapaThl PACTUTEIbHBIX U
YKUBOTHBIX KJICTOK.

Vlabopamopnbsie u npakmuuecKkue
pabomol:

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

KJ1acCU(UIIMPOBATH OPTaHOMUIbI B
3aBHCHUMOCTH OT OCOOCHHOCTEH UX
cTpoeHus (0JTHOMEMOpaHHbIE,
NByMEMOpaHHbIE, HEMEMOpPaHHbIE);
OMUCHIBATH (PYHKITMH KaKJOTO OpPraHOM 1A
B KJIETKE.

X apaKkTepu30BaTh KIETOYHOE S/IPO KaK
MECTO XpaHEeHHUsl, epeaayuu (yABOECHUE
XPOMOCOM) U peain3aiuu (TPaHCKPHUIIIIKS)
HACJIEICTBEHHOU NH(OpMALUU KIIETKH.
[lepeunciisaTh U OMUCHIBATH KOMITOHEHTHI
a51pa U uX (QyHKIINH;

CxemMaTH4HO U300pakaTh CTPOCHHUE
PAaCTUTEIBLHOU U )KUBOTHOW KJIETKHU.
OOBIACHATH OMOJIOTUYECKOE 3HAYEHUE
TPaHCIIOPTa BELIECTB B KIIETKE

Toro 4acos mo reme

8

Tema 4. ’KuzHeneaATeIbHOCTH KIETKH

4.1

OOMEH BeIIEeCTB.
[11acTuueckuii oOMeH.
doTOCUHTES.
XeMOCHHTE3

2

OOMEeH BelIeCTB, WA METa00JIM3M.
AccuMmusanus (MJIaCTUYECKuii 0OMEeH) 1
TUCCUMUJIATIUS (PHEPTETUIECKU OOMEH) —

JBC CTOPOHBI CAMHOI'O

PackpbIBaTh coqepkaHue TCPMUHOB H
MOHATHI: 0OMEH BEIIECTB U MPEBPAIICHHE
DHEpPruu (MeTab0JIM3M), ACCUMIIISITIS,

[IACTUYECKUI OOMEH,
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npoliecca Metabosin3ma. Poiib 3aKk0HOB
COXpaHEHUS BEIECTBA U DYHEPTUU B
NOHUMaHUU MeTaboau3Ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPODHBIN U
retepotpodubIii. Postb hepMeHTOB B
0OMEHE BEIlIECTB U MPEBPAIICHUN SHEPTUU
B KieTke. PoTocuHTte3. CBeTOBaAs U
TeMHOBas (pa3el porocuHTe3a. Peakiumn
¢doTocunTesza. IPHEKTUBHOCTH
¢doTocuHTe3a. 3HaueHue POTOCUHTE3A ISt
KU3HU Ha 3emuie. BiusiHue yciaoBuil cpesibl
Ha (OTOCHUHTE3 U CITOCOOBI MOBBIIICHUS
€ro MPOJYKTUBHOCTU Y KYJIbTYPHBIX
pacTeHUN.

XeMOCHUHTE3. XEMOCHUHTE3UPYIOIIINE
OakTepuu. 3HaYCHUE XEMOCHUHTE3a JIJIs
PKU3HU Ha 3eMJI€.

lemoncmpavyuu:

llopmpempsi: K. A. TumupsizeB. Tabauywl u
cxembl: «XaoporacTy», « DOTOCUHTES

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

OnuceiBaTh (HOTOCUHTES, MPOIIECCHI,
pPOTEKAIOUIUE B CBETOBOM U TEMHOBOM
daze.

BbISABISITE NPUYUHHO-CIIE/ICTBEHHBIE CBSA3U
MEXTY TTOTJIONMICHHEM COJTHEYHON YHEPTUN
XJ10pOUIITIOM U CUHTE30M MoJiekys1 ATO.
CpaBHHMBaTh UCXOJHBIC BEILIECTBA,
KOHEYHBIC MTPOTYKTHI M YCIOBHS
[IPOTEKAHUsI peaKIUi CBETOBOU U
TEMHOBOH (ha3bl (HOTOCUHTE3A;
CpaBHHBaTh (POTOCUHTE3 M XEMOCHHTES3.
OrneHrBaTh 3HaYeHUE (POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HHU Ha 3eMIie

4.2

DHEPreTUYeCKUM
oOMeH

DHEPreTHUECKUil 0OMEH B KJICTKE.
PaciieniieHue BelecTB, BhIJICJICHUE U
AKKyMYJUPOBAHHUE SHEPTHH B KIIETKE.
JTarnbl JHEPreTUYeCKOro 0OMeHa.

[ mukosn3. bpoxxeHue u ero BUAbL.

PackpbiBaTh cofiepKaHHe TEPMUHOB U
MOHSTHI: YJHEPreTUYeCKuil 0OMEH,

TJIMKOJIN3, MOJIOYHOKHCII0€ OpOKEHHE,
CIIUPTOBOE OpOXKEHUE, OUOTOTHYECKOE

OKHUCJICHHUC, KIICTOYHOC AbIXaHUC,
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KuciiopoiHoe OKUCIIEHHE, WU KJIETOYHOE
nbixanue. OKUCIUTENBHOE
dbochopunupoBanue. IPHEKTUBHOCTh
SHEPIreTUYECKOro 0OMEHa.
emoncmpavuu:

Tabauywl u cxemoi.: « TUIIBI TUTAHUSDY,
«MeTtabonu3zm», « MUTOXOHIPUS,
«HEepreTuyecKuit 0OMeH»

TUCCUMUIISIUS, DEPMEHT.
XapakTepru3oBaTh 0OMEH BEIIECTB U
peBpalleHue SHepruu (MeTadoIn3M) Kak
0JIHO UX CBOMCTB JKUBOTO.

[lepeuncnarb 0COOEHHOCTH
[IACTUYECKOTO U SHEPreTUUECKOTO
00OMEHa B KJIETKE; yCTAHABINBATh
B3aMMOCBS3b MEKy HUMHU.

Pa3znuuath TUIIEI OOMEHa BEIECTB B
KJIETKE: aBTOTPO(PHBIN U reTepOTPOPHBIN.
OnuchIBaTh ATAIbl SHEPTETUYECKOTO
oOMeHa (TOArOTOBUTENbHBIN,
0OECKUCTOPOAHBIN, KUCTOPOAHBIN) U
CpaBHUBATH UX MEXTY COOOM.

X apakTepu30BaTh PEaKIMK IIIMKOIN3a,
OpOXKEeHUSI, KIIETOUYHOTO JbIXaHUS;
BBISIBIISIT IPUYMHHO-CJICICTBEHHBIC CBSI3U
MEXTy TITHKOJIN30M, KIIE€TOYHBIM
NBIXaHUEM U CUHTE30M MoJjiekys ATO.
CpaBHUBaTh 3HEKTUBHOCTD
0OECKHUCIOPOAHOTO U KUCIOPOJHOIO ITArOB

4.3

buocuures Oeska

Peakiuy MaTpuyHOIO CUHTE3A.
['enetnueckas uadopmarus u JTHK.
Peanuzanus renetTnueckon nHpopmaiuu B

KJIeTKe. | eHeTnuecKkuil KoJ U ero

PackpbIBaTh coJIepKaHUE TEPMUHOB U
MOHSITUI: TeH, TCHETUYCCKUM KOJI,
MAaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,

TPAHCJISILUS, KOJOH, aHTUKOJIOH,
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CBOKCTBA. TpaHCKPHUIILNS — MATPUYHBIN
cunte3 PHK. Tpancnsiusa — 6uocunTes
Oenka. DTanbl TPAHCISAIUH.
Konnposanne aMuHOKHUCHIOT. P 011b
pubocoM B OmocuHTE3€e OelKa.
lemoncmpayuu:

[ lopmpemwi: H.K. Konb1os.

Tabnauyvt u cxemwvr: «Ctpoenue [JHK»,
«CtpoeHue U PyHKIIMOHUPOBAHKUE TCHAY,
«Cunres 0cenkay, «Pemmukamus JTHK,
«['eHeTHYECKUI KOI».

Obopyodosanue: MOIEIN- alIIUKAIIAN
«Y nBoenue [IHK u tpanckpunums»,
«brocunTe3 OeaKay

pubocoMa, IIeHTpalibHas JOTMa,
MOJIEKYJISIpHAsi OMOJIOT .

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

4.4

Hexnerounsie hopmbl
PKU3HU — BUPYCHI

Hexerounsie GOpMBbI )KU3HU — BUPYCHI.
VcTtopust OTKPBITHSI BUPYCOB

(. . NBanoBckuit).

OCcoOGEHHOCTH CTPOCHUS U KU3ZHEHHOTO
uKJia BUpycoB. bakrepuodaru.
bonesnu pacTeHu, )KUBOTHBIX U
YEeJIOBEKA, BhI3bIBAEMbIC BUpycaMu. Bupyc
uMMyHoieuiTa yenoseka (BUY) —
BO30YIUTEIb

CII1]/la. OGpaTHast TpaHCKPHUIIIIHSI,
peBepTasa v MHTErpasa.

[IpodunakTuka pacpocTpaHeHus

BHPYCHBIX 3a00JICBaHHM.

PackpbIBaTh cofiep:KaHue TEPMUHOB U
[OHATUI: BUPYC, BUPYCOJIOTHs, KallCUI,
OakTepuodar, BUpyc UMMyHOAEPULIUTA
yesnoseka (BUY), oHKOreHHbIE BUPYCHI.
XapakTepru30BaTh BUPYCHI KaK
HEKJIETOUHYIO (POPMY JKU3HU;
0COOEHHOCTH CTPOCHUS U
YKU3HEIEATEIIbHOCTH BUPYCOB. ONUChIBaTh
PKU3HEHHBIN [IUKII BUPYCOB
UMMYHOAEC(PUIINTA YEIOBEKa; pa3inyaTh Ha
pucynkax BTM ((Bupyc Tabaunoi

Mo3aukH), bakrepuodar, BUY.
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lemoncmpayuu:

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

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

(OGOCHOBBIBATH M COOJIIOIATh MEPHI

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

Toro yacoB mmo teme 6

Tema

5. Pa3MHoOkeHHe U HHAUBUAYAJBHOC PA3BUTHE OPIraHN3MOB

5.1

JKW3HEHHBIN 1IUKIT 1
KJIETKU. [lenenue
KJIETKH. MHUTO3

KeTo4YHbIi UK, WK KU3HEHHBIN [TUKIT
kieTku. MHTepdasza u MuTo3.

[Iporieccrl, mpoTekaronire B nHTEpdase.
Peruinkanus — peakiys MaTpU4IHOTO
cunte3a JIHK. Ctpoenue xpomocom.
XPOMOCOMHBII HAOOP — KAPUOTHII.
JMIIOMIHBIN Y rarIONIHbBINA
XPOMOCOMHBIE HA0OpBI. XpOMaTHU/IBI.
[{uTomornyeckrue OCHOBBI PA3MHOKEHUS U
WHVBUIYaJIbHOTO Pa3BUTHS OPTaHU3MOB.
Jlenenue kieTku — MuTo3. CTaauu MUTO3A.
[Iporecchl, MpOUCXOISIME HA PA3HBIX
CTaIUSIX MUTO3a. bHOJIOrn4ecKul CMBICIT
muto3a. [Iporpammupyemast rudens
KJIETKH — aromnTo3.

PackpbIBaTh cofiep:KaHue TEPMUHOB U
MOHSATHI: KJIETOUHBIN UK, HHTep(da3a,
penyIUIMKaLKs, XpOMOCOMa, KApUOTHIIL,
rarjJOUIHBIN, TATIOUIHBIN XPOMOCOMHBIN
HAOOP, XpOMaTH/Ibl; MUTO3 €r0 CTa/Iuu:
npodasa, metadasa, anadasa, Tenodasa.
OnuceIBaTh KU3HEHHBIN [TUKJ KIETKU;
MEePEYUCIIATh U XapaKTepU30BaTh MEPUObI
KJIETOYHOT'O LIMKJIA, CPABHUBATH UX MEXKIY
co00ii. OnuckIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHBIE HA0OPBI KIETOK.
CpaBHUBATh CTaAUU MUTO3A.

Pa3nuuath Ha MUKponpenaparax
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lemoncmpayuu:

Tabauywl u cxemwvi: «KIeTOUHBIN UKID,
«Pemmkamusa JJHK», «Ctpoenue
XPOMOCOMBI», « MUTO3»; MarHUTHasI
MOJICTTb-aIUInKaIUs «/leTeHne KIeTKm,
Moens JIHK.

Obopydosanue: CBETOBOM MUKPOCKOIT U
MUKporpenapat «KapruokrnHe3 B KIIeTKax
KOpeIKa JIyKay.

Vlabopamopnusle u npakmuveckue
pabomol:

JlaGopatopHas padota Ne 3.
«HabmogeHne MuTo3a B KJIeTKaX KOHUHMKA
KOpEIIKa JIyKa Ha TOTOBBIX
MUKpPOIIpenapaTax»

1 PUCYHKaAX CTaAWH MUTO34. PaCKpBIBaTB
OMOJIOTMYECKUI CMBICII MHUTO3a

5.2

DOpMBI Pa3MHOKEHHUS
OPTaHU3MOB

DopMbI pa3MHOKEHHUS OPTAaHU3MOB:
0ecCI10JI0€ U MOJIOBOE.

Bubr 6ecrooro pa3MHOKEHHS: JCICHUE
HaJBOE ¥ TOYKOBAHUE OJIHO- U
MHOTOKJIETOUYHBIX, CIOPOOOpa30BaHuUE,
BEreTaTHBHOC PA3MHOKCHHE.
IcKycCTBEHHOE KIIOHUPOBAHHE
OpraHU3MOB, €T0 3HAYCHHE JIJIsI CEIICKITUH.
[TonoBoe pa3MHOMKEHHE, €T0 OTINYHUS OT
0ecCI10JIoTO.

PackpbIBaTh cofiep:KaHue TEPMUHOB U
MOHATHI: Pa3MHOKCHHE, KJIIOH, TIOJIOBBIC
KJIETKH (TaMeThl), STUIIEKIIeTKA,
CIIepMaTO30M/I, 3UT0Ta, JIEJICHUE HAIBOE,
MMOYKOBAHUE, CIIOPYJISALHS, (pparMeHTaIus,
BEreTAaTUBHOE Pa3MHOKEHHE, CEMEHHOE
Pa3MHOXEHHUE, ONBIJICHUE, IBOWHOE
OTUIOOTBOPEHUE, TOJIOBBIC KEIE3HbI,
CEMEHHUKH, SIMYHUKH, OTIJIOJIOTBOPCHHE
(Hapy»XHOE, BHYTpEHHEE).
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lemoncmpayuu:

Tabauysr u cxemvt: «POPMBI
Pa3MHOXXEHUS OPTaHU3MOBY, «JIBOMHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX PACTCHUIN,
«/lenenue kneTku GakTepuny,
«BereratuBHOE pa3MHOKEHHUE PACTCHUI,
«CTpoeHure MOJTOBBIX KIETOK

XapakTepru3oBaTh 0OCOOCHHOCTH U
3HaueHHE 0ECIOJIOTO U MOJIOBOTO
CIIOCOOOB Pa3MHOXKEHHUSI.

BEICIATE BUIBI OSCITOIOT0 Pa3MHOKEHUS;
BBISIBJISITH B3aUMOCBSI3U MEXTy (hopmamu 1
criocodoamMu pa3MHOKEHHUS, U UX
OMOJIOTMYEeCKIM 3HAUCHUEM.

BrageTs nmpueMaMu BEreTaTUBHOTO
Pa3MHOXKCHHUS KyJIbTYPHBIX pacTCHHIA (Ha
pUMepe KOMHATHBIX ).

X apakTepru30BaTh MOJIOBBIC KICTKH:
STUTICKJICTKH, CTICPMAaTO30U/IbI; BBISBIISATH
0COOEHHOCTH

X CTPOCHUS

5.3

Meiios

Meiio3. Craguu meitosa. [Iporeccs,
IPOUCXOAIINE HA CTAIUIX MENO3A.
[loBeneHrEe XpOMOCOM B MEHO3E.
Kpoccunrosep. bruosornyeckuii CMbICIT U
3HAUYCHUE MENo3a.

lemoncmpayuu:

Tabnuywl u cxemol. «JleneHue KICTKN,
«Menos.

Ob6opyoosanue: moaens JIHK; marautHas
MOJIENb-anIInKaus «/leieHne KIeTKu

PackpbiBaTh coepkaHue TEPMUHOB U
MOHATUI: MENO03, KOHBIOTAIHSI XPOMOCOM,
nepekpect (KPOCCHHTOBEP) XPOMOCOM,
raMeThlI.

X apakTepu3oBaTh MEH03 Kak criocod
KJIETOYHOI'O JICJICHUS, OIMChIBATh MEH03
M0 CTAIUSIM; CPABHUBATH CTAJMU MENO03a U
MHUTO3A.

Paznmnuare Ha pUCyHKax CTaauu MENo3a;
pacKpbIBaTh OMOJIOTHYECKOE 3HAUCHUE
Meo3a
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5.4 |O6pa3oBanue u PackpbIBaTh cojiep>kaHue TEPMUHOB U
pa3BUTHE MIOJIOBBIX ["ameTorenes — mpoiiecc 00pa3oBaHUs MOHSTUN: TaMETOTeHE3, CIEPMATOTCHE3,
KJIETOK. MOJIOBBIX KJIETOK Y dKUBOTHBIX. 0OTreHEe3, CIIePMaTO301/ I, aKpOCOMa,
OniotoTBOpEHKE [TosoBbIE Kene3bl: CECMEHHUKU U SIMYHUKU. [IULIEKIETKA, MOJISPHBIE TEIbLA.

OOpa3oBaHue ¥ pa3BUTHE MOJIOBBIX KJIETOK [ XapaKTeprU30BaTh 0COOCHHOCTH
— rameT (CriepMaTo30u/l, SUIEKIeTKa) —  [FAMETOTE€He3a y )KUBOTHBIX M €T0 CTauu;
criepmaToreHes u ooreHe3. OCOOEHHOCTH  [IOJIOBBIE KJIETKH dKUBOTHBIX U ONMHUCHIBATH
CTPOCHUS AUILIEKIIETOK U CIIEPMATO30MA0B. [[IPOLECC UX Pa3BUTHS.
OmnonotBopenue. [lapTeHorenes. CpaBHHMBATH CLIEPMATOTEHE3 U OOTEHE3.
emoncmpavuu: OnuceIBaTh OMJIOJOTBOPEHHUE,
Tabnuywvt u cxemor: «lIpssMoe 1 HETIpsAMOE  [OMOJIOTUYECKOE 3HAYCHHE
paszBuTHe», «I'ameToreHes OTLIOIOTBOPEHUS
Yy MJICKOTIMTAIOIINX 1 YEIIOBEKAY.
Obopyodosanue: moneib MeTada3zHON
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapatbl «CriepMaTo30U/IbI
MJICKOTTUTAIONIETO», « MIIeKIeTKa
MJIEKOTIMTAIOIIETOY.
Vlabopamopnuwle u npakmuueckue
pabomot:
JlabopaTtopHas pabota Ne 4. «M3yuenne
CTPOCHUS TMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIperapaTax
5.5 |[MuauBuAyasbHOE NuauBuyanbHOe pa3BuTHe (OHTOreHe3). [PackpblBaTh cofep:KaHue TEPMUHOB U

pa3BUTHE OPTAHU3MOB

OMOpHOHAIIEHOE pa3BUTHE (AMOPHOTCHE3).
JTarnbl SMOPUOHAIBHOTO PA3BUTHS Y
MMO3BOHOYHBIX JKHBOTHBIX

MOHSATHI: OHTOTEHEe3, SMOpHOTreHEe3,
3UT0Ta, IpoOIeHue, 6JIaCTOMEPHI, MOPYJIa,

OstacTyna, 6;1acTOIIENb,
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Npo0OJIeHNEe, TaCTPYJISAIUs, OPraHOTEHE3.
[locTamMOproOHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPUOHAIBHOTO Pa3BUTHS: TIPSIMOE,
He NpsMoe (TUYuHOYHOE). Binsinue cpespl
Ha pa3BUTHE OPTaHU3MOB; (PaKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOKIECHHBIC
ypoacTBa. PocT u pa3BuTHe pacTeHH.
OHTOreHe3 IBETKOBOTO PACTEHUS:
CTPOCHHUE CEMEHHU, CTAINM PA3BUTHSI.
emonucmpavuu:

Tabauywl u cxemwvl: «OCHOBHBIE CTaAUH
oHTOTeHe3a, «IIpsimoe u HempsiMoe
pa3BUTHEY, «J|BOMHOE OIUIOIOTBOPEHUE Y
[IBETKOBBIX PACTEHUI»

racTpyia, HelipyJia, OpraHOreHes;
3apOBIIIEBhIE JIUCTKHU: IKTOIEpMA,
Me30JiepMa, SHTOAEPMA;
MOCTAIMOPHUOHAIBHOE Pa3BUTHE: MPSIMOE U
HEMpsAMOe (TMYMHOYHOE); MeTaMOp(o3,
Meracropa, MUKpOCIopa, MbLIbIEBOE
3EpHO, CIIEPMHH, 3aPOIBIIIEBBIA MEIIIOK,
NTIBOMHOE OTLI0I0TBOPEHUE.

Ornpenenars dTanbl SMOPUOHAIEHOTO
Pa3BUTHS XOPJOBBIX Ha CXEMax M
mpenaparax u OMUCHIBATh MPOIECCHI,
MIPOUCXOIAIINE HA KaXKIOM dTarie.
CpaBHUBAThH NEPUOJIbI OHTOTEHE3A; MPSIMOE
U HENPSAMOE (JTMYMHOYHOE)
MOCTAIMOPHOHAIBHOE PA3BUTHE, 3aPOIBIIITN
YyeJIoBeKa U IPYTUX XOPIOBBIX.
OOBIACHATH OMOJIOTUYECKOE 3HAUCHUE
pa3BUTHs ¢ MeTaMop(ho30M;
OTPHULIATEITLHOE BIMSIHUE JIKOTOJIA,
HUKOTHHA U JIPYTUX TEPATOTCHHBIX
(akTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YyeJI0BEKa.

OnuceIBaTh MPOLECC IBOMHOIO
OTUIOJIOTBOPEHUS Y IIBETKOBBIX PACTCHUI

I1Toro yacos mo teme
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Tema 6. HaCJIe)ICTBeHHOCTb U USMCHYUBOCTH OPraHu3iMoB

6.1 T'eneruka — Hayka o 1 PackpbIBaTh cojiep:KaHrue TEPMUHOB U
HACJIEICTBEHHOCTH U [IpenmMet u 33724l TEHETUKH. MOHSTUN: T€H, TeHOM, T€HOTHII, ()EHOTHII,
N3MEHUYHUBOCTU Posb IUTONIOTHY 1 YMOPUOJIOTHH B XPOMOCOMBI, aJIeJIbHbIE T€HBI (aJUIeNn),

CTAaHOBJICHUH I'eHEeTUKH. Bkiaz TOMO3HUI0Ta, F€TEPO3UT0Ta, TOMUHAHTHBII
POCCUICKUX U 3apyO€KHBIX YUEHBIX B NpU3HaK (FeH), peleCCUBHBINA TPU3HAK
pa3BUTHE TCHETUKHU. METObl TCHETUKH  (T€H), YUCTasl JIMHUS, THOPU/I.
(TMOPHUIOTOTHIECKUH, ITUTOTEHETHIECKUH, ([ [epeuncnsaTe u XapakTepu3oBaTh METObI
MOJIEKYJISIPHOT€HETUYECKHI ). FeHETUKH: THOPUI0JIOTHUECKHM,
OCHOBHBIE T€HETUYECKHE ITOHATUS. UTOr€HETUYECKHUI, MOJIEKYIJISIPHO-
['eHeTHUECKasi CHMBOJIMKA, UCIIOJIb3yeMasl [€HETUYECKUM; JOMUHAHTHBIC U

B CXEMaX CKPEILBAHMMA. [PELECCUBHBIC IPU3HAKKU PACTEHUN U
emoncmpavuu: PKMBOTHBIX.

[lopmpemuwi: I'. Mengens, T. Mopran, H. [[lonb30BaTbCcst reHETHUYECKOU

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

«MOHOTHOPUIHOE CKPEIIMBAHUE,

repOapuii «I'opox moceBHOM»

6.2 [3akoHOMEPHOCTH 1 3aKOHOMEpPHOCTH HaCJIeIOBAHUS
HAaCJICOBaHUs [IPU3HAKOB, ycTaHOBJIEHHbIE ['. MenneneM. PackpeiBaTh coaepKaHUe TEPMUHOB U
[IPU3HAKOB. MoHOrnuopuIHOE CKpEeIMBaHueE. 3aKOH MOHSATUI: MOHOTMOPUTHOE CKpEIIMBAHUE,
MoHOrnopuIHOe eaMHO00pa3usi THOPUIOB MEPBOTO (heHOTUNTMYECKHE TPYTIIIBI,

CKpELIMBaHNE nokosieHus. [IpaBuiio TOMUHUPOBaHUS.  [TUOPUIOJIOTMUECKUI METOI, YUCThIE

3aKOH pacIierieHus pru3HaKkoB. ['umnoresa
quCcTOTEI raMeT. [1oTHOE U HenmoTHOE

TOMUHUPOBAHUE.

JIMHUY, IOMUHUPOBAHUE T€HOB (IIOJIHOE,
HETIOJHOE), paCIIENJIEHUE B IOTOMCTBE.

OnuceIBaTh MCTOAUKY IIPOBCACHUSA
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emoncmpavuu:

[lopmpemui: I'. MeHenb.

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

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

[". MeHenemM OnbITOB 10 U3YYEHUIO
HACJICIOBAHUSI OJTHOM Maphl MPU3HAKOB y
ropoxa MoCeBHOTO.

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

6.3

JluruOpuaHoe
CKpelIMBaHue. 3aKOH
HE3aBUCHUMOTO
HACJIeI0BAHMUSI
[MPU3HAKOB

JluruOpuaHoe CKpeluBanue. 3aKoH
HE3aBUCUMOTO HACJIEAOBaHUS MPU3HAKOB.
[luToreHeTnyecKkmue OCHOBBI
TUTHOPUIHOTO CKPEIUBAHUSI.
AHAIN3UPYIOLIEE CKPEIINBAHHUE.
cnosib30BaHNE aHATN3UPYIOLIETO
CKpEILUBAHUS JIJIsl ONIPEICIICHUS] TEHOTUIA
0co0OH.

lemoncmpayuu:

[lopmpemui: I'. MeHenb.

Tabruysl u cxemot: «JlurudpugHOe
CKpenuBanuey, «l{uromornueckue
OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUS.
Obopyodosanue.: MOJENb- alIUTAKAIIS

«JluruOpuaHoe CKpeuBaHue»

PackpbIBaTh coJiepKaHuE TEPMUHOB U
NOHATHI: AUTUOPUIHOE CKPEIIUBAHUE,
QHAJIM3UPYIOLIECE CKPELBaHUE.
OnuceiBath onbITh I'. Menaens no
V3YUYEHHIO HACIENOBAaHUs IBYX Iap
[IPU3HAKOB Y TOPOXa IIOCEBHOTO.
PackppiBaTh conep:kaHue 3aKOHa
HE3aBUCUMOT0 HACJIEA0BaHUs IPU3HAKOB.
[[prMEHSITh MATEMATUYECKUIN PACUET C
MOMOIIIBIO METOJIa IEPEMHOKEHHS
BEPOSTHOCTEN U 3aIIUCH C IIOMOIIBIO
(EHOTUNMYECKUX PATUKATIOB
paclIenyIEHNs] IPU3HAKOB Y IOTOMKOB I10
(eHOTHUITy U TEHOTHUILY.

3anmuchIBaTh CXEMbI JUTHOPUIHOTO
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CKpEUIMBaHUs, OOBSICHIThH €TI0
[{IUTOJIOTUYECKUE OCHOBBI U pEIlaTh
FEHETUYECKUE 3a]1a4i Ha TUTUOPHUIHOE
CKpEIINBaHNE

6.4

CreruieHHoe
HacCJIEIOBAHUE
MPHU3HAKOB

ClerieHHOE HacleIoBaHuEe MTPU3HAKOB.
PaboTa T. Moprana 1o cuerjieHHOMY
HacleqoBaHUI0 TeHoB. Hapyuienue
CLEIICHUS TEHOB B PE3yJIbTaTE
KPOCCUHTOBEpa. XPOMOCOMHAs TEOPUS
HACJICICTBEHHOCTH.

['eHeTHUECKUE KapThI.
lemoncmpayuu:

[ lopmpemuwi: T. MopraH.

Tabnuywvl u cxemor.: «KMeros»,
«l'eHeTnueckure KapThl paCTCHUN,
PKUBOTHBIX U YEJIOBEKAY,
«B3auMoencTBUE alIENIbHBIX TEHOBY.
Obopyoosanue. MUKpoIIpenapaT
«po3oduna» (HopMa, MmyTanuu GopMbI
KPBUIbEB M OKPACKH TeJa), MUKPOCKOTI,
Mozenb-anmnkanus «llepekpect
XPOMOCOM).

Vlabopamopnusie u npakmuuecKkue
padomul:

JlabopaTtopHas paborta Ne 5. «M3yuenne
PE3yIbTATOB MOHOTHOPHUTHOTO H

MUTHOPUIHOTO CKPEIBAHUS

PackpbIBaTh cofiepKaHHe TEPMUHOB U
NOHATUIN: CLEIUIEHHOE HACJIEI0BAaHUE
NPU3HAKOB, PEKOMOMHALINS [€HOB,
FEHETUYECKUE KapThl XPOMOCOM,
MOpPraHu/a.

Has3bIBaTh OCHOBHBIE OJIOKECHHUS

XPOMOCOMHOW T€OPUU HACTEACTBEHHOCTH

T. Moprana; packpbeIBaTh COAEPHKAHUE
pabotel T. Moprana no CierjiecHHOMY
HACJICIOBAHUIO T€HOB U TPUYMHBI

HAPYHICHUA COCIUICHUA MCIKAY I'CHAMMU.

3anuchIBaTh CXEMbI CKpCIIrBaHuA IIpU

CHCIIJICHHOM HaCJICAOBAaHHUU, 00BACHATH

MPUYUHBI PEKOMOWHAIIH T€HOB,
ONPEAETATH YUCIIO TPYIIT CLETITICHUS

I'CHOB, pCIIATb 'CHCTHUYCCKHC 3a1d9H Ha

CILICIIJICHHOC HACJICAOBAHUC
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y 1p030¢ Bl HA TOTOBBIX

MUKpOIIpernapaTax»

6.5 ['eHeruka osa. ['enernka 1oJia. XpOMOCOMHO€EPacKpbIBaTh COACPKAHUE TEPMUHOB U
Hacnenoanue onpeaeeHue moia. AyToCOMBI M MOJIOBBIEMOHITHI: XpOMOCOMHBIN HabOD,
PU3HAKOB, XPOMOCOMBL. I'omorametHslie 1[ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CLEIJICHHBIX C TIOJIOM reTepOraMeTHbIE OPTAHU3MBI. FOMOTaMETHBIN MOJI, TETEPOraMeTHBIN 10,

HacnenoBanue npu3HaKoB, CHEIUICHHBIX C [CLEMVIEHHOE C TIOJIOM HACJIEI0BAHUE

[1OJIOM. MPU3HAKOB.

lemoncmpayuu: OODBACHATH IUTOJIOTHUYECKUE OCHOBBI

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

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

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

«3aKOHOMEPHOCTH HACJIEA0BaHUA, HACJICIOBAHUS TPU3HAKOB, CLETUUIEHHBIX U

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

YEJIOBEKA U JKUBOTHBIX» FEHETUYECKHUE 33/1a4M HA HACJIEIOBAHUE
CLETUICHHBIX C MTOJIOM MTPU3HAKOB

6.6 MI3MeHYUBOCTS.

Henaciencraenmas 3MeHunBOCTh. BUabl ”3MEHYMBOCTH: PaCKpBI?aTB COAEP)KAHUE TEPMUHOB U
SMEHIHBOCTE HEHACJIEACTBEHHAs U HACJICICTBCHHASI. MMOHATUN: N3MEHYMBOCTD, HACIICICTBCHHAS

Ponb cpenbl B HEHACIIEICTBEHHON
N3MEHYUBOCTH. XapaKTEPUCTUKA
MOIM(UKAIIMOHHOW N3MEHYUBOCTH.
BapualmoHHbIN psl U BapUaLlMOHHAs
KkpuBasi. Hopma peakuuu npusHaka.
KoJyinuecTBEHHBIE U KaUE€CTBEHHBIE
NPU3HAKU U UX HOpMa peakuuu. CBoiicTBa
MOIM(UKAIIMOHHOW N3MEHYUBOCTH.

M3MEHUYMBOCTh, HEHACIICICTBCHHAS
W3MEHUYHUBOCTh, MOAU(PUKAIIMOHHAS
W3MEHUYNBOCTh, BAPUALIMOHHBIN DS/,
BApHAHTA, BapUaLlMOHHAs KPUBasi,
[MPU3HAK, HOpPMa PEaKIUH,
KOJINYECTBEHHBIE U KAUECTBEHHBIEC
npu3Haku. KimaccuduiupoBars BUABI
W3MEHUYUBOCTH U BBISBIISTH UX
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lemoncmpavuu:

Tabauywvl u cxemvl: «Buapbl
M3MEHUYUBOCTUY, «MoauduKamoHHast
M3MEHUYUBOCTBY.
Vlabopamopnuie u
paodomuwl:
JlaGoparopHas padota Ne 6. «3yueHue
MOIU(PUKAIIMOHHON N3MEHUYNBOCTH,
[MOCTPOCHUE BAPUALIMOHHOTO PsJia U
BAPUALIMOHHOW KPUBOM»

npakmuuieckue,

OMOJIOrnYeCKHE OCOOEHHOCTH.
[lepeuncnsaTs CBOKMCTBA
MOIU(DUKAITMOHHON U3MEHYHNBOCTH U
00BSICHATH €€ 3HAUCHUE

111 OPTaHU3MOB.

Pa3anyaTh KOJIMYECTBECHHEIE

Y Ka4eCTBCHHBIC TIPU3HAKH; CTPOUTH
BapUAIIMOHHBINA PsiJI, BAPUALTMOHHYO
KPUBYIO, BEIYUCIISITh CpEIHEE 3HAUCHUE
MpU3HaKa

6.7

HacnencrBennas
N3MEHYHNBOCTD

HacnencTteenHas, M reHOTUINYECKast
n3MeHYnBOCTh. KoMOMHaTHBHAS
W3MEHYMBOCTh. M €03 U TTOJIOBOM MTPOILIECC
— OCHOBa KOMOMHATUBHOW U3MEHUYMUBOCTH.
MyTalMOHHAs! ”3MEHYUBOCTb.
Knaccudukanys MyTauuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE.

HacToTa 1 IpUYMHBI MyTalU K.
MyTtareHHbie (aKTOPBHI.

3aKOH FOMOJIOTHYECKUX PSTOB B
HacJIeACTBeHHOU n3MeHnunBoctu H. U.
BasuiioBa. BHesiiepHast HaciieICTBEHHOCTh
W U3MEHYHUBOCTb. /lemoncmpayuu:
[opmpemuwi: I'. ne ®pu3, H. . BaBuios.

PackpbiBaTh coqep:kaHue TEPMUHOB U
MOHSATUN: HACIEACTBEHHAS] N3MEHYUBOCTb,
KOMOMHATUBHASI U3MEHYUBOCTb,
MyTallMOHHAsI K3MEHYHBOCTh, MYTaHT,
MyTallil: TeHHbIE, XPOMOCOMHBIE,
F€HOMHBIE; MTOJTUIUIONINS, aHEYTUIOU NS,
MyTareHbl. XapakTepru30BaTh
HACJICJICTBEHHYI0 U3MEHYUBOCTD;
dbopMyIHpOBaTh 3aKOH TOMOJIOTHYECKUX
PSAI0B B HACJICACTBEHHOW U3MEHUYHNBOCTH
H. 1. BaBuiioBa u 00BSCHSTH €T0
3HAYCHUE JIJIs1 OMOJIOTUH U CEJICKITUH.
KiaccuduimpoBaTh MyTalliu: Te€HHbBIE,
XPOMOCOMHBIE, TEHOMHBIE U TPUBOJUTH
[IPUMEPBI MyTaLUN.

Tabnuysl u cxemol: «MyTallMOHHAs

OOBSICHATH IMPUYHNHBI BOSHUKHOBCHUA
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U3MEHUHUBOCTDY.

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

Vlabopamopnwie u npakmuueckue
pabomol:

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

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

6.8

['eHeTHKA UeTOBEKA

OCHOBHBIEC METO/Ib TEHETUKH YEJIOBEKA:
reHEeaJJOrnYeCKHi, OJIU3HEIOBBIH,
[MUTOTCHCTHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYISIPHO-TEHETUUECKUM.
CoBpeMeHHOE OIpe/IeICHUE TeHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FCHOTUIIMPOBAHUE, B TOM YHCJIE C
romo1pro [1[P-ananmm3a.

reHHbIE 00J1e3HH, O0JIE3HH C
HacCJIEICTBEHHOU
PEIPaACIIOIOKCHHOCTBIO, XPOMOCOMHBIE
0one3nn. ComaTHUECKHE

1 T'CHCPATHBHLIC MyTalluu.

['eHeTHKA YeIOBEKA. KapI/IOTI/IH YCJIOBCKaA.

HacnencrBeHnHbIe 3a00JIEBaHUS YEIOBEKA:

PackppIBaTh cofiepyKaHue TEPMUHOB H
MMOHATUI: KAPUOTHUII YEJIOBEKA,
[TUTOTCHETUYECKUIA METOI,
reHealoruuecKuil MeTo1, POJOCIIOBHEIE,
OJIM3HEIOBBIN METO]I, HACIIC/ICTBCHHbIE
0oJie3HU: (MOHOT€HHBIE, C HACJICACTBEHHON
PEIPACIIOIOKEHHOCTHIO, XDPOMOCOMHBIE),
MEIMKO-TEHETHUECKOE KOHCYIbTUPOBAHHUE.
[TepeuncnaTh 0OCOOEHHOCTH U3YUCHUS
TCHETUKU YEJIOBEKA; TPUBOIUTH IPUMEPHI
HACJIeICTBEHHBIX OOJIE3HEH YeIoBeKa,
XapaKTEPU30BaTh METOJIbI UX
nporIakTUKN; 000CHOBBIBATH 3HAUYCHUE

MCIUKO-TCHCTHYCCKOI'O
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CTBOJIOBBIC KJIETKH. [[pUHIATIBI 310POBOTO
00paza >KM3HH, TUarHOCTHKH,
MPO(IITAKTUKA U JICUCHHS TEHETUYECKUX
OonesHei. Meauko-TeHeTHIeCKOe
KOHCYJIbTUpOBaHUE. 3HAUCHHE
METUITMHCKOW TEHETUKA

B IIPEIOTBPAIICHUU U JICYCHUHU
reHETUYECKUX 3a00JIEBaHUM YeJIOBEKa.
emoncmpavuu:

Tabauyvt u cxemwi: «HacnenoBanue pesyc-
dakTopa», «I'eHeTHKa TPYIIT KPOBWY.
Vlabopamopnuie u npakmuueckue
pabomol:

[IpakTuueckas padota Ne 2.
«CocTaBieHNE U aHATIN3 POAOCIOBHBIX
YEIIOBEKAY

KOHCYJIbTUPOBAHUSI.
BEISBIIATD U CpaBHUBATh MEXLy cO00i
TTOMUHAHTHBIC U PELIECCUBHBIC MTPU3HAKH
YeJI0BEKA.

CocCTaBIIsATh U aHAJM3UPOBATh
POJIOCIIOBHBIE YETIOBEKA

1Toro yacos 1mo reme

8

Tema 7. Cesiekiiust OpraHu3mMoB, OCHOBbI 0MOTEXHOJIOT UM

7.1

Cenekuus Kak HayKa u
rporLecc

1

Celneknuus Kak HayKa U MpoIECC.
3apOoKIEHNE CEJIEKIMN U TOMECTHUKALINS.
Yuenue H. U. BaBunosa o nentpax
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYPHBIX PACTEHUM.

[{eHTpbI TPOUCXOKICHUS TOMAIITHUX
YKUBOTHBIX.

Coprt, mopoja, mramm.

PackpbIBaTh coJiepKaHUE TEPMUHOB U
MMOHATUU: CEJIEKLUS, COPT, TOPOJA, LITAMM,
TOMECTHUKAIMsI, WJIM OJIOMAallTHUBaHNUE,
[IEHTPHI MHOTOOOpAa3Hs ¥ MPOUCXOKICHUS
KYJbTYPHBIX PACTE€HUMN U )KUBOTHBIX,

rUOpUIU3ALIMS, UCKYCCTBEHHBIN OTOOD.
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lemoncmpayuu:

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

Ha3bpiBaTh 1 CpaBHUBATH OCHOBHBIE 3TAIIbI
Pa3BUTHUSI CEJICKIIUH.

M3marate yuenue H. M. BaBuiioBa o
[EHTPaxX IPOUCXOKACHUS KYJIbTYPHBIX
pacTEeHMIl; pa3nuyaTh HEHTPHI HA KapTe
MUpa, CBSI3bIBATH KX MECTOIOJIOKEHUE C
o4aramMy BOZHMKHOBEHUS JPEBHEUIIINX
UBUJIN3ALAH.

CpaBHUBATh COpTa KYJbTYPHBIX PACTCHHIA,
MOPO/JIbI JOMAIITHUX )KUBOTHBIX U UX JUKUX
npeakoB. OLIEHUBATH POJIb CEJEKIUU B
00ecTieYeHUH MPOI0BOJILCTBEHHOMN
0€30I1aCHOCTH YEJI0OBEYECTBA

7.2

MeToabl U JOCTHKECHUS
CEJIEKIIMU PACTEHUN U
SKUBOTHBIX

COBpEMEHHBIE METObI CEJICKIUN.
MaccoBbIil 1 HHIUBUAYATBHBIN OTOOPHI B
CEJICKIINU PACTEHUM U KUBOTHBIX. OlleHKa
DKCTEPBEPA.

BJIM3KOpOACTBEHHOE CKPEITUBAHUE —
uHOpuAUHT. Yncras TuHUs.
CxpelmrBaHue YUCTHIX JTUHUM. ['eTeposuc,
vy rubpuHas cuiia. HepoactBenHoe
CKpelluBanue — ayropuaunr. OtaaneHHas
rUOpUIN3AINS U €€ YCTIEXH.
VICKyCCTBEHHBIN MyTareHes3 U MoJIy4YeHHue

HOHHHHOHﬂOB.ﬂpCTHmﬁHHHCCHCKHHH

PackpbIBaTh cosiepkaHue TEPMUHOB U
MOHSATHI: UCKYCCTBEHHBIN 0TOOD,
MaCCOBBIN 0TOOp, MHANBUYaTbHBIN
0TOOP, IKCTEPbEP, OIMZKOPOJICTBEHHOE
CKpEILIUBaHUE, YUCTas JIMHUSI, TE€TEPO3HC,
HEPOJICTBEHHOE CKpEIIIMBAHUE,
HMCKYCCTBEHHBI MyTareHe3, MOJUILTOUIbI.
CpaBHuBaTh (HOPMBI UCKYCCTBEHHOTO
oTOOpa (MaccoBOr0 ¥ MHAUBUYaIBLHOTO),
BUJIBI THOpHUIU3AIIH (OJIM3KOPOICTBEHHON
U OTJQJIICHHOM ), CTIOCOOBI MOTyUYCHHS

I[TOJIHUIIIIONJOB.
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PaCTEeHMM, )KUBOTHBIX U
MUKPOOPTaHU3MOB.

lemoncmpayuu:

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

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

[IprBOIUTH MPUMEPHI JOCTHUKEHUN
CEJICKIIUY PACTEHUMN U KUBOTHBIX

7.3

buoTexHoJIorug Kak
OTpacJib MPOU3BOJICTBA

bruoTexHOI0TUA KaKk 0Tpaciib
MPOU3BOJICTBA. | €HHAsI MHKEHEpUsl. JTaIlbl
coznanus pekomOuHanTHou JIHK u
TPAHCTEHHBIX Oprann3MoB. Kietounas
nHxeHepus. Kinerounbie KyJbTyphl.
MUKpPOKJIOHAIBHOE Pa3MHOKEHUE
pactenuii. Knonnposanue

BBICOKOITPOAYKTHUBHBIX

PackpbIBaTh COAEpKaHNE TEPMUHOB U
MOHATUN: OMOTEXHOJIOT U, KIIETOUHas
WHKEHEPUsI, TEHHAsI MHKEHEPHS,
KJIOHUPOBAHKE, TPAHCTE€HHBIE OPTraHU3MBI,
['MO (renetnyecku MOAU(PUIUPOBAHHBIE
OpraHu3Mbl). XapakTepH30BaTh
OHOTEXHOJIOTHIO KaK OTPacib

[MPOMU3BOACTBA, OCHOBHBIC
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CEIbCKOXO3SIMCTBEHHBIX OPTraHU3MOB.
DKOJIOTHYECKHE W STUYECKHUE MTPOOTIEMBI.
['MO — reHeT4ecKu MOAUPUIIMIPOBAHHbBIE
OpTraHU3MBI.

emoncmpavuu:

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

ITOCTYDKCHHUS OMOTEXHOJIOTHH B 00J1aCTH
MPOMBIIIJIEHHOCTH, CETCKOTO X035HUCTBA U
MEIUIIHEI.

[lepeuncnaTh U XapakTepu30BaTh
OCHOBHBIEC METOIbI U JIOCTHIKCHUS
OHMOMHKEHEPHHU.

OO6cyX1aTh PKOJOTUUECKHE

W ATUYECKHUE aCIEKThl HEKOTOPBIX
HCCIeN0BaHUN B 00JIaCTU OMOTEXHOJIOTUHU
(KJIOHUPOBaAHUS, UCKYCCTBEHHOTO
OIJIOIOTBOPEHUSI, HAITPABJICHHOTO
M3MEHCHMS T'€HOMA M CO3JIaHUs
TPaHCTCHHBIX OPTaHU3MOB)

Toro 4acoB 1o TeMe 3
Pe3epBHOE Bpemst 1
OBILLIEE KOJIMYECTBO 34
YACOB I1O ITPO'PAMME
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11 KIIACC

Hanmenosanue
No KomnunuectBo OCHOBHBIE BUJBI IEATEIILHOCTH
pa3ziesioB U TEM [IporpammHOe conepkanme
n/n 4acoB oOyJaromuxcs
y4eOHOT0 MpeMeTa
Tema 1. DBOJIOIMOHHAA OMOJIOTUA
1.1 [DBojronus U METOIBI 1 [IpennockuUIKi BO3SHUKHOBEHUS

€€ U3YUYCHHUS

PBOJIFOLIMOHHON TEOPUU. DBOITIOLIMOHHAS
TEOpUsl U €€ MeCTO B Ouosoruu. Brusinue
SBOJIIOLIMOHHON TEOPUU HA Pa3BUTHE
Oouosioruu u ApyruxHayk. CBUIeTeNbCTBA
HBOJIIOLIHH.

[[asieoHTONIOTHYECKHUE:
MOCJIE0BATEILHOCTD MOSIBJICHUS BUJIOB B
1aJICOHTOJIOTMYECCKOMJICTOIINCH,
nepexoaHbie (POPMBI.
buoreorpaduyeckue: CX0JICTBO U
paznuuue GayH udpaop MaTEpUKOB U
OCTPOBOB. DOMOPHUOJIOTUYECKUE: CXOJICTBA
U pa3anausi SMOPUOHOB PA3HBIX BUIOB
MO3BOHOYHBIX.
CpaBHUTEIBbHO-aHATOMUYECKUE:
rOMOJIOTUYHbIE, AHAIIOTUYHbIE,
PyAMMEHTApPHBIC OPraHbl, aTaBU3MBI.
MoJteKy I pHO-OMOXUMHYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH U
OCHOBHBIX

PackpbIBaTh cofiepKaHHE TEPMUHOB U
MOHSITUIA: YBOJTIONHS, IEPEXOTHBIE (POPMBI,
(uIOreHeTUYECKUE PSAJIbl, BUJIbI-
HHIEMUKH, BUBI-PEIIUKTHI, 3aKOH
3apOABIIIEBOTO CXO/ICTBA,
OMOreHeTHYeCKUI3aKOH, TOMOJIOTUYHbIE U
aHaJIOTUYHBIE OPTaHbI, PyIUMEHTapHbIE
OpraHbl, aTaBU3MBI.

[lepeuncisiTh OCHOBHBIE 3TAIlbl PA3BUTHUSA
PBOJIIOLIMOHHOW TEOPUHU.
XapakTepu30BaTh CBUIETEIILCTBA
HBOJIIOLMU: TTAJIEOHTOJIOTHYECKHE,
Oouoreorpaduyeckue, SIMOPHOIOTHIECKHUE,
CpaBHUTEILHOAHATOMHYECKHUE,
MOJIEKYJIIPHOOMOXUMUYECKHE.

[ IprBOIUTH MpUMEPHI NEPEXOTHBIX POPM
OpPraHu3MOB, (PUITOTEHETHUECKUX PSIOB.

[[puBOANTH (OPMYITHPOBKH 3aKOHOB
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METa0O0JIMYECKUX MYyTEeH Y BCEX JKUBBIX
OpTaHU3MOB.

/lemoncmpayuu:

[lopmpemuwi: K. JIunueit, XK. b. Jlamapk, Y.
Jlapsun, B. O. KoBaniesckuii, K. M. bap,
J. I'ekkenb, ©. Mromep. Tabauywl u
cxembl: «Pa3BUTHE OPraHUYECKOrO MUpa
Ha 3emMiie», pelibeHbIe TaOIUIIbI
«3apoAbIIIN MO3BOHOYHBIX KUBOTHBIX),
«APpPXEONTEPUKCH.

Obopyoosanue: duoreorpapuieckas
KapTa MUPA; KOJUIEKIUS «DOpMBI
COXPAHHOCTU UCKOTIAEMbIX YKUBOTHBIX U
pacTeHHUI»; BIaXKHbIE MPENapaThl
«Pa3BuTne Hacekomoro», «Pa3Butue
TISTYIIKAD

OHMOT€HETUUECKOIO U 3apOoAbIIIICBOTO
CXO0ACTBa

1.2

VcTopus pasButus
[pEICTABICHUI 00
HBOJIFOLIUU

DBoJronmonHas teopus Y. /lapeuna.
[IpennochlIKu BOSHUKHOBEHUS
napBUHU3MA. [[BUKYIITHE CUITBI SBOTIOIIHH
BUJI0B 110 J{apBuHY (M30BITOUHOE
pPa3MHOKEHHUE TIPU OTPaHUUYEHHOCTH
pecypcoB, Heolpe1eIeHHAs
M3MEHYMBOCTb, OOpPH0OA 3a CyIIeCTBOBAHUE,
€CTEeCTBEHHBIN 0TOOD).

CuHTeTHYECKas TCOPHA 3BOJIIOINH

PackpbIBaTh COJIEpKaHNE TEPMUHOB U
MOHSITHI: CUCTEMAaTHKa, €CTCCTBECHHBIN 1
MCKYCCTBEHHBIN OTOOD.
XapakTepu30BaTh OCHOBHBIC
SBOJIFOIIMOHHKIC UJI€U, KOHLICIMU U
TEOPUH;, CPABHUBATH B3IJISIJIBIHA BU U

JlapBuHa.
OuenuBaTth BKJIal JInHHES B pa3BUTHE

CHCTEMATHUKH U OO0BSICHATH IMPUHOUIIBI

heosonuio K. JIunues, JK.b. Jlamapka, Y.

56



(CTD) u ee OCHOBHBIE TIOJIOKEHHUSI.
/lemoncmpayuu:

[lopmpemuwi: K. JIunneit, XK. b. Jlamapk, Y.
/lapBuH.

Tabnuyvl u cxemol: «llomynauuny,
«Kapra-cxema mapuipyra myremrectsus Y.
JlapBuHay, «@opMbl 00pBOBI 32
CYILIECTBOBAaHUEY, « ECTECTBEHHBIN
ot00p», «MHOro00Opasue cCopToB
pacteHui», «MHoroo0pasue nopoj
PKUBOTHBIX)»

OMHApHON HOMEHKJIATYPHI.
XapakTepu3oBaTh COICPKAaHUE U 3HAUYCHUE
ABOJIFOMOHHOM KoHIenunu XK. b.
Jlamapka.

OneHnBaTh €CTECTBEHHO-HAYYHBIE U
COIMAIbHO- YKOHOMUYECKHUE TIPEATOCHIIKH
BO3HUKHOBEHUS 3BOJIIOIMOHHOMN Teopun Y.
JlapBuHa. PackpbIBaTh cojiep:kaHue
PBOJIFOLIMOHHON Teopun. /[apBuHa;
CpaBHUBATH HEOIPEJIEICHHYIO U
ONPE/ICICHHYI0 U3MEHYUBOCTb,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOP,
(hopmbI OOpPHOBI 32 CYIIECTBOBAHUE.
OnuchIBaTh MOJIOKEHUSI CHHTETUYECKOM
Teopuu sBotonnK (CTI) u 00BACHITH ee
3HAYEHUE UIIONOIOTUNA

1.3

Bua: kputepuu u
CTPYKTYpa.
[Tonynsinus Kak Kak
DJIEMEHTapHast
eIMHUIIA BUAA

MuxposBosirorus. [Tomymnsiiuyst kak
eMHULIABUIA U IBOIOLIUH.
/lemoncmpayuu:

Tabauyvt u cxemoi: «Ilomynsiiumy,
«MyTalmoHHas: U3MEHUYHUBOCTbY.
ObopyoosaHue: MUKPOCKOTI,
MUKporpenapat «J[po3oduna» (HopMma,
MyTari (POPMBIKPBUTEEB U OKPACKH
Tena), Mmojaenb-anmukanus «llepekpect

XPOMOCOM).

PackpbIBaTh COAEpKaHUE TEPMUHOB U
MOHATUI: MUKPOABOJIIOLUSA, BUL, KDUTEPUU
BHJ1a, apeall, MOMyJIsALus, TeHOPOH I,
MyTalny, KOMOWHALIMU T€HOB.
XapakTepru30BaTh BUJ KAK OCHOBHYIO
CUCTEMATUYECKYIO €IUHUILY U LIETIOCTHYIO
OMOJIOTHYECKYIO cCUCTeMy. BbiensiTh
KpUuTepuH Buaa (MOPGOIOrHIecKui,

(hHU3UOIOTHYECKUH,
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JlabopamopHbsle u npakmuuecKkue
paoombol:

JlaboparopHnas padota Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIOTMYECKOMY KPUTEPHUIO»

OMOXUMHYECKUN, TEHETUUECKU,
HKOJIOTUYECKUI, TeOrpapUUecKuil) 1
[IPUMEHATH KPUTEPHUH JJIs1 ONTUCAHUS
KOHKPETHBIX BUJIOB.

XapakTepu30BaTh NOMYJIAIUIO KaK
CTPYKTYPHYIOCMHUITY BUJIa U IBOIIOLUH.
OnuceIBaTh MOMYJISIHIO 0 OCHOBHBIM
[MOKa3aTeNsiM: COCTaB, CTPYKTypa

1.4 |/IBuxyiire cuibl JIBrokymre cuibl ((akTopbl) SBOIIOIUH
(371eMEHTapHbIE BHJIOB B IpUpoJe. MyTalmOHHBIN ITPOLIECC
(pakTOpBI) FBOJIIOLIUU Y KOMOWHATUBHAs U3BMEHYUBOCTb. PacKpbIBaTh COAECPKAHUE TEPMUHOB U
[lonynsiMOHHBIE BOJHBI U Ipeil() TEHOB. [MOHATUM: KOMOMHATHUBHAS U3MEHYUBOCTD,
W3onsuusa u Murpauus. /lemoncmpayuu: MyTaluuy, MyTallMOHHBIN TpoLECC,
Tabnuyvl u cxemul: «JIBUXKyIINE CUIIBI MOIYJISILIMOHHBIE BOJIHBI, Ipeii( reHoB,
HBOJIFOLIUN M30JISUs, MUTPALIMKA. XapaKTepU30BaTh
HIIEMEHTapHbIE (PAKTOPBI SBOJIOINH:
MyTallMOHHBIN TTPOLIECC, KOMOMHATUBHAS
M3MEHUYUBOCTb, TOMYJISLUOHHBIE BOJIHBI,
npeiid reHoB, N30JISIIHSL, MUTPALIUSL.
Y cTaHaBIMBATH MPUYMHHOCIIEICTBEHHbIE
CBSA3U MEXYy MEXaHU3MOM U PE3yJIbTaTOM
NENCTBUS IBHKYILIMX CUIT (3JIEMEHTAPHBIX
(hakTOpPOB) IBOJIOIIUHU
1.5 |[EctecTBeHHBIN 0TOOD U EctecTBeHHBII 0TOOp — HampaBisomuil  [PackpeIBaTh ColepKaHHE TEPMHUHOB U

ero bopmbl

(baKTOp PBOJIOIIHH.

DopMBbI €CTECTBEHHOT0 0TOOPA.

MOHSATHI: €CTECTBEHHBIN 0TOOP, OOpKHOa 32

CymcCTBOBAaHHUC.
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/lemoncmpayuu:
Tabnuywvl u cxemol: «ECTECTBEHHBIN
otbop», «bopbba 3a cylecTBOBaHUE)

OnuceIBaTh MEXaHU3M JIEHCTBUS
€CTECTBEHHOT0 0TOOpA.

XapakTepru3oBaTh (POPMBI €CTECTBEHHOTO
oTbopa (IBWKYIIUHA, CTAOHUIU3HPYIOIINM,
MU3PYNTUBHBIN) U CPAaBHUBATh WX MEXKIY|
CO0Oi1.

XapakTepu3oBaTrh 00pbOy

3a CyIIECTBOBAaHUE U CPABHUBATH €€ BU/IBI
(MeXBUAOBas, BHyTPUBUIOBas, OOphOa C
HEeOIaronpUsTHBIMUA (PAKTOpaMH BHEIIHEH

Cpebl)

1.6

Pesynbrarsl
PBOJTFOITUH.
MPUCTIOCOOJICHHOCTh
OpraHU3MOB U
BH1000pa30BaHNE

[[prcnoco6I€HHOCTh OPTaHU3MOB KaK
pe3yabpTar 3BoJronuu. [Ipumepsl
MPUCTIOCOOJICHUI Y OPTaHNU3MOB.
ApomMop(}03bl U MAHOATATITAIINH.

Bug v BugooOpazoBaHue.

Kpurepuu Buga. OCHOBHBIE (HOPMBI
BI1000pa30BaHus: reorpaduueckoe,
HKOJIOTHYECKOE.

/lemoncmpayuu:

Tabauyvt u cxemwi: «IIpucnocoOIEHHOCTD
opranu3MoBy, «['eorpaduyeckoe
BUI000pa30BaHUE», « IKOJIOTHUECKOE
BU1I000pa3zoBanue». Obopyoosarue:
KkoJuteKIus «lIpruMephl 3alUTHRIX

MPUCIIOCOOJICHUM Y 5KUBOTHBIX),

PackpbIBaTh cojfiep:KaHue TEPMUHOB U
MOHSATUI: TPUCTIOCOOJIEHHOCTb,
MOKPOBUTEILCTBEHHAS U
MpeIoCTeperamInas oOKkpacka, MaCKMpOBKa,
BU1000pa3zoBaHue. ONUChIBaTh MEXaHU3M
BO3HUKHOBEHUS IPUCIIOCOOJICHUH Y
OpraHu3MOB. BBISBISATE MO N300paKCHUSIM,
Ha )KUBBIX U (DUKCUPOBAHHBIX MperapaTax
pUMEPHI TPUCTIOCOOTCHHOCTH PACTEHUM U
YKIBOTHBIX K YCIIOBUSIMCPEIbI OOUTaHMUS,
OKa3bIBaTh OTHOCUTEIIbHYIO
11e71eCO000pa3HOCTh MPUCITOCOOICHUI.
XapakTepu30BaTh CIIOCOObI U MEXaHU3MBbI
BU1000pa30BaHNs; OMKUCHIBATh U

CpaBHHUBATb OCHOBHBLIC
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Vlabopamopusie u npakmuueckue
paoombol:

HpI/ICHOCO6HCHHOCTI/I opraHuisma 1 €
OTHOCHUTCJIBHOI'O XapaKTcpar»

KOJUICKIIUA HACCKOMBIX C pa3JIMYHbIMU
THUIIAMH OKPACKH; Ha60p IJIOA0B U CCMAH.

JlaGopaTopHas pabota Ne 2. «Onucanue

(hOpMBI IKOTOTUYECKOTO
1 TeorpaduIecKoroBH1000pa30BaAHMS

1.7 HanpasneHus u nyTu
MaKpO3BOJIFOLIUU

MaxposBOIIOLHS.

dopMbI 3BOJTIOIMH: (pUIeTHYECKAs,
NTMBEPTreHTHAs, KOHBEPTEeHTHAsI,
napayuienbHas. HeoOpaTumocTthb
hBOJIIOLIMN. [Iponcxoxaenue ot
HEeCTeIMaTU3UPOBAHHBIX MTPEIKOB.
[Iporpeccupyromas criequaIn3arus.
AanTUBHAs paavalusl.
/lemoncmpayuu:

[lopmpemuwi: A. H. CeBeprioB.
Tabauyvt u cxemvt: «KApomMopdo3b1»,
«Mnnoaganranuny, «OO1as
ereHepanus.

Obopyoosanue: monenb « OCHOBHbBIE
HAIPaBJICHUS DBOJIIOINIY; 00bEeMHAs
MojieiTb «CTpoeHue TOJIOBHOTO MO3Ta
MO3BOHOYHBIX)

PackpbIBaTh cOAEpKaHUE TEPMUHOB U
MOHSATUI: MAKpOABOJIONUS, (PUITOTEHES,
OHOJOTUYECKUI MTPOTPECC U perpecc,
apomop}o3, uaroaaanraius, oomas
nereHepanus, aJaTuBHas paaualus.
XapakTepru3oBaTh (POPMBI IBOJFOIIHH.
BrIsiBIsITE apoMOp(o3bI U U0 AaNTaIlluN
Y PACTEHUM U )KUBOTHBIX.

CpaBHUBaTh OMOJIOTUYECKUI TTPOTPECC U
OuoJsioruyeckuit perpecc, apomophos,
W0 anTalluio U OOIIYIO JIereHepaluio.
BbISIBISITE B3aUMOCBSI3U MEXKAY MyTIMH U
HaIpaBJICHUSIMU SBOJIIOIIUN Yy PaCTCHUMN 1
PKUBOTHBIX

I1Toro yacos mo teme
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Tema 2. Bo3HUKHOBEeHHE M pa3BUTHE KU3HH Ha 3emJie

2.1 [Hcropus )KU3HU Ha
3eMJiIe 1 METOJIBI €€
n3ydeHus. [ umoressl
MTPOUCXOXKICHUS
PKHU3HHU Ha 3eMiie

2

J/loHayuyHbI€ PEICTaBICHUS O
3apOXKJIECHUHU KU3HU. HayuHble rUMoTe3sl
BO3HUKHOBECHUS KU3HU Ha 3emJIe:
abnoreHe3 UIaHcrnepMus. XuMHUEcKas
PBOJTFOLTHS.

AOMOTEHHBIN CHHTE3 OPTaHUYECKUX
BEILIECTB U3 HEOPTraHUYECKUX.
ODKCIIEPUMEHTAIBLHOE TTOITBEPKACHNE
XUMHYECKON BOJIFOLIHH.

HadanpHbie 3Tanbl OMOJIOTrHIECKOM
hBotonuu. I'unoresza PHK- mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYP U
BO3HUKHOBEHHE MPOTOKJIETKU. [TepBbie
KJICTKHU U uX 3Bojtorusa. @opmupoBanue
OCHOBHBIX TPYII >KMUBBIX OPraHU3MOB.
/lemoncmpayuu:

[lopmpemur:

®. Penu, JI. ITactep, C. Mumnep, A. W.
Omnapum, I'. IOpu.

Tabauywvl u cxemol: «BO3HUKHOBEHHUE
ConHeuyHnoM cuctemel», «Pa3Burue
OpraHuYecKoro Mupay, «PacturenpHas
KJICTKa», « KMBOTHAs KIIETKAY,
«ITpokaproTrdeckas KieTKa»

PackpbIBaTh coAepKaHUE TEPMUHOB U
MOHSITUI: KpPEalMOHNU3M, aOMOTEHE3,
BUTAJIM3M, [TAHCTIEPMUS, OMOTI033,
KOallepBaThl, MPOOUOHTHI, CHUMOMOTEHES.
XapakTepu3oBaTh METOAbI H3YUCHUS
MCTOPUYECKOTO MPONLUIOr0 3€MIIH.
[lepeuncnsTh OCHOBHBIE ATaIlbl
XUMUYECKON HOUOTIOTHYECKOM IBOJIOIIIH.
M3narath cojiepaHue ruroTe3 U Teopui
BO3SHUKHOBEHUS KU3HU HA 3eMJie
(kpealmoHn3Ma, CaMOTIPOU3BOILHOTO
3apOXKJeHUs (CIIOHTAHHOTO), TAHCTIEPMUHU,
runore3sl PHK-mupa). OnuceiBath
brkcnepumeHThl C. Musnepa u I'. FOpu no
[MOJTY4YEHUIO OPTAaHUYECKUX BEIIECTB U3
HEOPTaHUYECKUX MyTeM a0MOTEHHOTO
CUHTE32
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2.2

OCHOBHBIE ATaNbl
DBOJIIOLIUN
OpPTraHUYECKOTO MUpPA
Ha 3eMJie, pa3BUTHE
PKU3HHM 110 DPaM |
neproam

Pa3BuTHE )XM3HU Ha 3eMJI€ 110 3paMm

u niepuonam. Karapxeid. Apxelckas

1 IIPOTEPO30MCcKast 3pbl. [1aneo3orickas

hpa U €€ TIePUOIbI: KeMOPHICKHUIA,

OPIOBHUKCKHUH, CUITYPUNUCKUU,

JICBOHCKUH, KAMEHHOYT OJIbHBIN,

[TEPMCKHU.

Me30301cKas 3pa U €€ NEPUOJIBIL:

TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaitHo30licKas 3pa U €€ IEPUOIbIL:

1aJI€Or€HOBBINM, HEOICHOBBIN,

AHTPOIOTE€HOBBIN.

XapakTepucTuka KimMara

1 T€0JIOTHYECKHX Mpo1eccoB. OCHOBHBIE

STaIlbl HBOJIIOLIMH PACTUTEIBHOTO U

PKUBOTHOTO MUpa. ApoMopho3bl

Yy pacTE€HHUM U )KUBOTHBIX. [losiBIIeHUE,

PACILBET U BEIMUPAHUE TPYII KUBbIX

OpTaHU3MOB.

/lemoncmpayuu:

Tabauywl u cxemwl: «Pa3Butne

OpPraHUYECKOTO MUPaY,

rCOXPOHOJIOTHYCCKAS Ta0IHIIA;

KOJUIEKIUST «DOpMBI COXPAHHOCTH

MCKONAEMbIX JKUBOTHBIX U PACTEHUI».

JlabopamopHubsle u npakmuuecKkue
abomol:

PackpbIBaTh COJIEpKaHNE TEPMUHOB
Y TIOHSITUIA: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UINOATANITALINH.
3HATh MOCIEA0BATEILHOCTD SOHOB:
KaTapXxeu, apxeu, MpoTepo30i,
(dhanepo3oii; 3p: apxeickas,
[TPOTEPO30MCKAsL, MATIEO30MCKAas,
ME3030MCKasl, KAtHO30MCKas; IEpUo0B
KeMOPUICKUI, OPJTOBUKCKHIA,
CWJIYPUMCKUI, ICBOHCKUH,
KaMEHHOYTOJIbHBIN, [IEPMCKUU,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
[1aJICOTCHOBBIN U HEOI'CHOBBI,
AHTPOITOT€HOBBIM.

XapakTepru30BaTh OCHOBHBIE COOBITHS
B Pa3BUTUH OPTAaHUYECKOTO MUpPA

[10 3paM U MEPUOJaM IreOJIOTHUYECKOU
MCTOPUU; dTAIlbl PA3BUTHUS
[PACTUTENILHOTO U )KUBOTHOTO MHUPA.
BoienuTh riaaBHbIe apoMop(o3b
PaCTEeHUN U )KUBOTHBIX.

CpaBHHBaTh MEXTy CO00M
[PEACTABUTENICH CUCTEMATUUECKUX
[PYII OPraHU3MOB, BBISIBIIATH YEPThI
YCIIOKHEHUS U TPUCTIOCOOJICHHOCTH
K YCJIOBUSM >KU3HU

62



[IpakTnueckas padora Ne 1. «3yuenune
MCKOIIAEMbIX OCTAaTKOB PACTECHUM U
PKUBOTHBIX B KOJUICKIIUSX». DKCKYpCHUs
«OBOJIIOLIMS OPraHUYECKOI0 MUpa Ha
3emuie» (B €CTECTBEHHO-HAYYHBIN WK
KpaeBeIUeCKH My3eil)

CoBpemeHHas cucTema 1 CucrtemMa  OpraHM4YecKoro Mupa  Kak

OpraHU4YeCcKOro MHUpa OTpaKEHUE ABOJIIOLIHH. OcHoBHbIePacKpbIBaTh COJIEpKAHUE TEPMUHOB U
CUCTEMATUYECKHUE IPYIIbl OPraHU3MOB.  [IOHSTHI: CUCTEMATUKA, HICKYCCTBEHHAs U
/lemoncmpayuu: ecTecTBeHHas kiaccudukanus, OuHapHas
Tabauywl u cxemwvr: «CoBpeMeHHast HOMEHKJIaTypa, MPUHLIUI UEPAPXUYHOCTH.
CHUCTEMA OPraHUYECKOT0 MUPay XapakTepu3oBaTh COBPEMEHHYIO CUCTEMY

OpraHUYeCcKOTO MUpa

DBOJIIOIMS YETIOBEKA 1

(anTpOMOreHe3) DBOJIIOIUSA YeJIoBeKa. AHTPOMOJIOTHS Kak |[PacKpbIBaTh CoJiepKaHUE TEPMUHOB U
HayKka. PazBuTue npeacraBieHu O [MOHSITUI: AHTPOTIOJIOTHSI, aHTPOIIOT€HE3,
MIPOUCXOXKICHUN YeJIOBeKa. MeTOoIbl ye0BeK pa3yMHbIi (HOmo sapiens),
n3yueHus aHTpornoreHesa. CxoacTra u MPSIMOXO0KJICHUE, BTOPasi CUTHAJIbHAS
pa3JINuUs YE€JIOBEKA U KUBOTHBIX. cucrema. [lepeuncisaTs 3a1aun
CucteMaTUuecKoe MOJIOKEHNE YeJIOBEKa. |[aHTPOIOJIOTHHU, ITAIIBICTAHOBIICHUS U
/lemoncmpayuu: Pa3BUTHS MIPEICTABICHUH O
[ lopmpemuwi: Y. JlapBuH. MPOUCXO0KICHUHN YEJIOBEKA.
Tabauywl u cxemwvr: «CpaBHEHUE 3marath OCHOBHBIE MOJIOKEHUS Teopuu Y.
AHATOMUYECKUX YEepT CTPOCHUS yeaoBeka |/apBrHa, KpUTUYECKU OLICHUBATH
1 4eJIOBEKOOOPA3HBIX 00€3bsIH». HEHAYYHYI0 HHPOPMALIUIO O
ObopyoosaHue: CIENKU MPOUCXOXKICHUN YeJIOBEKa.
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VTN N300paKeHUsT KAMEHHBIX OPYIAN
MEePBOOBITHOTO YEJIOBEKA: KAMHH- YOTIEPHI,
pyouna, ckpebia

3HATh CUCTEMaTUYECKOE MOJI0KEHNE BUIA
Homo sapiens, mepeduciisTh ero
MOP(}OITOr0-aHATOMUYECKUE TPU3HAKH
Pa3HOr0 YpOBHS (THI, KJIacc, OTPSIA U JIp.).
Y cTaHABIMBATh YEPTHI CXOJCTBA U
pa3IUYMil YeIoBeKa U KUBOTHBIX.
OOBSICHATH U OLICHUBATH 3HAYCHUE
HAYYHBIX 3HAHUN O MPOUCXOKICHUU
YeIIOBEKA JIUIS TOHUMAHUS MECTa U POJTU
JeII0OBEKa B IPUPOIE

2.5

J[BYOKyIIIME CHITBI

(bakTopsI)
AQHTPOIIOTeHE3a

JIBrokytme cuiibl ((hakTophl)
aHTpororenesa. Haciencrsennas
N3MEHUYMBOCTh M €CTECTBEHHBIN OTOOD.
OO011ecTBeHHBIN 00pa3 KU3HHU,
W3TOTOBJICHUE OPYIUN TpyAa, MBIIIICHHE,
peYb.

/lemoncmpayuu:

Tabnuyvt u cxemvi: «CpaBHEHUE
AHATOMHYECKUX YePT CTPOCHUS YeJIOBEKa
1 4eJIOBEKOOOPA3HBIX 00C3bsIHY,
«OCHOBHBIC MECTa MaJICOHTOIOTHICCKUX
HAXOJIOK MTPEIKOBCOBPEMEHHOTO
JEITOBEKA).

ObopydosaHue: MyISIKA
«IIpoucxoxaeHue yenoBeKa

(TTaJICOHTOJIOTUYECKUE HAXOIKH )»

PackpbIBaTh cojfiep:KaHue TEPMUHOB U
MOHATUH: (haKTOPBI AHTPONIOTEHERA,
rpyNIoOBOE COTPYIHUYECTBO, PEYb,
OpyAHIHAS ICSITEIBHOCTD, TOJTUMOP(PHU3M.
XapakTepru30BaTh IBIKYIITUE CHITBI
(paxTOpBHI) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUANIbHEIC,
CpaBHUBATH UX MEX]Yy CO00M
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2.6

(OCHOBHBIE CTAINU
YBOJIIOLIAN YEJIOBEKA

OCHOBHBIE CTaJIMU U BETBU 3BOIIOIUHU
YEJIOBEKA: aBCTPAJIONUTEKH, HemoBeK
yMeIbIi, YenoBeKk NpsAMOXOAAIINM,
UenmoBek HeaHAEPTAIBCKUM, UelloBeK
pa3syMHBIA COBpEMEHHOTO Thna. Haxonku
MCKOTIAEMBIX OCTAHKOB, BPEMSI
CyIlIECTBOBaHMsI, 00JIaCTh
pacrpocTpaHeHus, 00bEM T'OJIOBHOTO
MO3ra, 00pa3 )KU3HU, OPYIHSL.
lemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHBIE MECTa
[MaJI€OHTOJIOTUYECKUX HAXOA0K IIPEAKOB
COBPEMEHHOI0 YEJIOBEKaY, «/[peBHenmme
moan», «Ipesaune moany», «IlepBbie
COBpeMEHHbIE JTt01n». O00pyI0BaHKE:
MyJskU «lIporcxoxaeHne yenoBekay
(OrOCTBI aBCTpAJIONUTEKA, MUTEKAHTPOIIA,
HeaHIepTaliblia, KPDOMaHbOHIIA); CICIKU
WTH N300paKeHUsT KAMEHHBIX OpYIU
MEepBOOBITHOTO YEJIOBEKA: KAMHHU-
qOInepsl, pyousna, ckpedia

PackpbIBaTh COJICpKaHUE TEPMUHOB U
[MOHSATHN: aBCTPAJIOIIUTEK, YEITOBEK
YMEJIbIN, YEIIOBEK MTPAMOXOISAIINHT,
HEaHJEPTaJEl, KPOMaHbOHEI],
HEOJIMTUYECKAs] PEBOJIOINS, TIEPBOOBITHOE
CKYCCTBO.

XapakTepu30BaTh U CPABHUBATH MEKY
c000l OCHOBHBIC CTAUH IBOJIIOINH
YEJIOBEKA: XPOHOJIOTHYECKHUM BO3PACT,
apeas pacrnpocTpaHeHuUsl, 00bEM FOJIOBHOTO
MO3Ta, 00pa3 *KU3HU U OPYAUS TPY/ia

2.7

UenoBeueckue pacel U
[IPUPOIHBIC AJIalITALINU
yeJI0BeKa

UenoBeueckue pacbl. OCHOBHbBIE OOJIBIIIHE
pachl: eBporneouHas (eBpa3uiickas),
HErpo- aBCTPAJIOUAHAS (IKBATOpUAJIbHAs),

MOHT0JIOWTHAs (a3UaTCKO-aMEPUKAHCKAs).

PackpbiBaTh coiepkaHUE TEPMUHOB U
[MOHSATUM: PACHI, pACOIE€HES3, COLMAI-
JTAPBUHU3M, PACU3M, METHUCALIUA.
XapakTepu3oBaTh U CPABHUBATH

HpeHCTaBHTeHeﬁ YCJIOBCYCCKUX pac,
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UepTs! IpUCIIOCOOIEHHOCTH
[PEICTABUTENIEH YEIOBEUECKUXPAC K
YCIOBUSIM CylecTBOBaHMsI. EAMHCTBO
yesioBeyecknx pac. Kpuruka connanbHOTro
apBUHU3MA U pacu3ma.

/lemoncmpayuu:

Tabauywl u cxemol: «YenoBeyeckrue pachbhy

PAaCKpbIBATh IPUUYMHBI U MEXAHU3MBbI
pacoreHesa, MepeumrcisiTb U IPUBOJIUTH
[IPUMEPBI IPUCIIOCOOJIEHHOCTH YeI0BEKa K
YCJIOBHSIM CPEJIbI, TPUMEPBI
MIPUCIIOCOOUTETLHOTO3HAYEHHUS PACOBBIX
[MPU3HAKOB.

Jloka3pIBaTh €IUHCTBO Buaa HOMoO sapiens,
HAYYHYIO0 HECOCTOSITEIIbHOCTh PACOBBIX
TEOPHUIi, UEH COUAIBHOTO TAPBUHU3MA U
pacuzMa

1TOoro 4yacos 1mo TeMe

9

Tema 3. OpranusmMbl 4 OKpy:KaKwINas cpeaa

3.1 [Okomorus kak HayKa 1 DKOJIOTUs KaK HayKa. 3a/1aud U pa3/ielibl

PackpbIBaTh cojiep>kaHue TEPMUHOB U

HKOJIOTUH. .
. |HOHSITUI: PKOJIOTHS, TIOJIEBBIE

MeTobl 5KOJIOTUYECKUX UCCIIEIOBAHMIA.

HAOIIOICHUS, DKCTIEPUMEHTHI, MOHUTOPUHT
DJKOJIOTMYECKOEe MUPOBO33PEHUE 4

OKpY’Karolen cpe/ibl, MOJICIMPOBAHHUE,
COBPEMEHHOI0 YEJIOBEKA.

HKOJIOTUYECKOE MUPOBO33PEHHUE.
/lemoncmpayuu:

[lepeuncnsaTh 3aa4u YKOJIOTUH, €€
llopmpemuwi: A. 'ymMO0aB1T,

a3/IeJIbl UCBSI3U C IPYTUMH HAyKaMH.

K. ®@. Pynwe, O. I'ekkens. P Py Y

XapakTepu30BaTh METObI IKOJIOTUYECKHUX
Tabnuyvt u cxemwi: kapta «lIpupoaHsie .

M CCIIeIOBAHUM
30HBI 3EMJINY

3.2 |Cpenpl oOuTanus u 1 Cpepl 00UTaHKs OPraHU3MOB: BOIHAS,

DKOJIOTUYECKUE
dakTopsl

HA3eMHO-BO3IyIIIHAS, TOYBEHHAsI, BHYTPH-
OpraHU3MEHHas.

DKoJIoruyeckure PakTopsbl.
Kitaccuduxanys 5K0JI0rHYeCKUX

PackppIBaTh coaepKaHUE TEPMUHOB U
MOHSITUI: cpeia 0OUTaHUs, SKOJOTUUECKHE
(baKkTOphl, OMOJIOTUYECKHUI ONITUMYM,

OTrPaHUYMBAIOIINUNA (TUMUTHPYIOIIHIA)
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(bakTOpOB: aOMOTHYECKHUE, ONOTHUCCKHE U
aHTPOIOTEHHBIE.

JlelicTBHE SKOJIOTHYECKUX (AKTOPOB

Ha OPraHU3MBbl.

/lemoncmpayuu:

Tabauyvt u cxemwvi: «Cpesibl OOUTAHUS
OpraHU3MOB»

dhaxTop.
XapaKkTepru30BaTh YCIOBHS Cpell OOUTAHUS

OpTraHU3MOB;
KJIaCCU(DUITMPOBATH U XapaKTEPU30BATh
PKOJIOTHYECKUE (DAKTOPBI: AOUOTHIECKHE,
OMOTHYECKHUE U aHTPOIIOTCHHBIE.
OrmmceIBaTh ACHUCTBHE YKOJIOTHYESCKAX
(hakTOpOBHA OPTaHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH CTPOCHUSI
1 )KU3HEICATEIIbHOCTH PACTCHUH U
YKUBOTHBIX Pa3HBIX CpeJl OOMTaHUS

3.3

AOHOTUYECKHE
dakTopsl

AOGuoTnueckue (HhakTophl: CBET,
TeMIeparypa, BIaXXHOCTb.
doronepuoausm.IIpucnocobnenus
OpraHU3MOB K JICUCTBHIO a0OMOTHUYECKHIX
(dhaxkTopoB. buosorunyeckre puTMbI.
/lemoncmpayuu:

Tabauyvt u cxemvi: «OOTONEPUOTUZM).
Vlabopamopuuvie u npakmuueckue
paoomol:

JlaGoparopHas padota Ne 3.
«Mopdonorudaeckue 0COOEHHOCTH
PACTeHUI U3 Pa3HBIXMECT OOUTAHUSIY.
JlaGopaTtopHnas pabota Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTHUE YEPEHKOB

KOJIEYCa»

PackpbIBaTh cofiepKaHUE TEPMUHOB U
MOHATUI: aOMOTHYECKHUE (PAKTOPHI,
dboToneprnoan3M, OMOJTOTUYECKUE PUTMBI.
AHaNMM3UPOBATh JICHCTBUE CBETA,
TEeMITepaTyphl, BIIAXKHOCTH Ha OPTaHU3MBI U
MPUBOJIUTH MPUMEPHI IPUCTIOCOOTCHHOCTH
OpTaHU3MOB.

[IpoBOANTE OMOJIOTHYCCKIE HAOIIOACHUS U
0(OpPMIISITH PE3YJIBTATHI TIPOBEICHHBIX
HaOII0IEHUI
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3.4

bruoTtnueckue hakTopbl

buotndeckue paxkropsl. Busl
OMOTHUYECKUX B3aUMOJICUCTBUM:

KOHKYPCHIUS, XUIMHUYICCTBO, CHUMOHNO03 U

ero opmel. [lapazutusm, Koomeparus,
MyTyaJu3M, KOMMEHCAIA3M
(KBapTHPAHCTBO, HAXJICOHUYECTRO).
AMEHCaIN3M, HEUTPAITU3M.

3HaueHrue OMOTUYECKUX B3aUMOAEHCTBUI

17151 CYIIIECTBOBAHMSI OPTaHU3MOB B
MPUPOIHBIX COOOIIECTBAX.
/lemoncmpayuu:

Tabauywl u cxemol: «lIumieBsie Ienm

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHSTHI: OMOoTHYEeCKUE (HaKTOPHI,
XUIIIHUYECTBO, TApPa3uTU3M, KOHKYPEHIIUS,
MyTyaliu3M, CHMOHNO03, KOMMEHCAIIU3M,
HaxJIEOHUYECTBO, KBAPTUPAHCTBO,
aMEHCaJIU3M, HEUTPAIIN3M.
XapakTepu3oBaTh OMOTHUECKUE (DAKTOPHI
W BUJIbIB3AUMOOTHOILIEHUN MEXKITY
OpraHU3MaMH; IPUBOJUTE IPUMEPHI
B3aMMHOW MPUCTIOCOOTIEHHOCTH
opranu3moB. CpaBHUBATh MEXy cOOOM
BUIbI OMOTUYECKUX B3aUMOIEHCTBUN
OpraHU3MOB

3.5

JKOJIOTUYECKHUE
XapaKTEPUCTUKU BUJIA
U TIOMYJISALIUN

DKOJIOTUYECKHUE XAPAKTEPUCTUKH
nonyJsiuu. OCHOBHBIE ITOKA3aTENN
MOMYJISILUN: YUCIEHHOCTD, IIJIOTHOCT,
POKJ1a€MOCTh, CMEPTHOCTb, IPUPOCT,
MUTrpanys. JJMmHaMuKa 4YUCIEHHOCTH
MOMYJISILUN U €€ PETYJISLUS.
lemoncmpayuu:

Tabnuysl u cxemol: «llomynauuny,
«3aKOHOMEPHOCTU POCTA YUCICHHOCTH
MOy UHOY30pUU-TYPEITBKIY.
Vlabopamopusie u npakmuueckue

pabomol:

PackpbIBaTh cOAEpKaHUE TEPMUHOB U
[MOHSATHN: OMYJISALINS, YACICHHOCTD,
[IJIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTb,
[IPUPOCT, MUTPALINS], THHAMUKA

YU CJIEHHOCTH MTOMYJISILUU.
XapakTepu30BaTh OCHOBHBIE ITOKA3ATEIN U
DKOJIOTHYECKYIO CTPYKTYPY MOIYJISALNH;
ONMCBHIBATH MEXAHU3MBI PETYJIALINU

YU CJICHHOCTH ITONYJISIUN
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[TpakTiueckas pabora Ne 2. «Iloacuer
[JIOTHOCTH TOITYJISIUI Pa3HBIX BUJIOB
pAaCTEHUI

1TOoro 4yacos 1mo TemMe

5

Tema 4. Coo0111ecTBa M K01

OIrH4€eCKHE CUCTEMbI

4.1 |CooOmrecTBa 1 Co00111eCTBO OpraHUu3MOB — OMOIICHO3.
OpraHUu3MOB CrtpykTyphl OMOLIEHO3a: BUI0Bas, PackpbIBaTh cojiep>kaHue TEPMUHOB U
MPOCTPAHCTBEHHAS, TpOPUUECKas MOHSTUIN: OMOIIEHO3, SKOCUCTEMA,
(muteBast). Bubl-IoOMUHAHTBI. OMOT€eO1IeHO3, BUbI-IOMUHAHTHI,
CBsi3u B OMOIIEHO3E. PKOJIOTMYECKas HUIIIA.
/lemoncmpayuu: XapakTepu3oBaTh OUOIEHO3
Tabauywl u cxemwl: «llumeBpie ENy, (coo0111ecTBO), €ro BUAOBYIO,
«BHOLIEHO3: COCTaB U CTPYKTYpay. [MPOCTPAHCTBEHHYIO U TPOPHUUECKYIO
Obopyoosanue: MOICIb-aNTUINKALIAS CTPYKTYpBHI.
«Tunuynbie OMOLIEHO3BDY; repOapuit OOBSACHSITH POJIb KOMIIOHEHTOB OMOIIEHO3a
«PacTutenbHbIe COOOIIECTBAY; B MTO/IICPKAHUU €TO CTPYKTYPHI U
KOJUIEKIIUS «bHUOIIeHO03» CYILIECTBOBAHUS HA OMPEICICHHOU
repputopur. OOBSICHATH OMOJOTUUSCKUN
CMBICJI SIPYCHOCTH WJINCTOBOW MO3auKH.
CpaBHUBATH KOMITIOHEHTHI OMOIIEHO30B, UX
BHJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOUUECKYIOCTPYKTYPBI, CBSI3U MEXKTY
OpraHu3MaMu
4.2 |9KOCUCTEMBI 2 PackpbIBaTh COJIEpKaHUE TEPMUHOB U
U 3aKOHOMEPHOCTH UX DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI).  [MOHATHUI: SKOCUCTEMa, OMOICOIICHO3,
CYIIIECTBOBAHUS [loHsiTue 00 SKOCKUCTEME U OMOTEOLIEHO3€E. [MPOIYIIEHTHI, KOHCYMEHTHI, PEAYIICHTHI,

CDYHKI_II/IOHaJ'IBHBIC KOMITIOHECHTHI

TpopUUECKUE YPOBHU, MUIIICBAsS
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PKOCUCTEMBI: TPOAYILICHTHI, KOHCYMEHTBHI,
PEIYLICHTHI.

KpyroBopoT BEIIECTB U TOTOK SHEPTHUU B
DKOCHCTEME.

Tpoduueckue (mMuieBpie) ypoOBHU
PKOCHUCTeMBI. [IuIeBbie ey U CeTH.
OCHOBHBIE TTOKA3aTEIN SKOCUCTEMBI:
Omomacca, IpoayKIus. DKOJIOTHYECKUE
MAPaMUJIBL: TPOAYKIIUU, YUCIICHHOCTH,
ornomaccel. CBOMCTBA YKOCUCTEM:
YCTOMUYUBOCTb, CAMOPETYJIALHUS, Pa3BUTHE.
Cykueccus.

/lemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnu, B. H.
Cykaues.

Tabauysl u cxemsi: «IlpupoaHspie
coobmecTBay, «llemu muTanus,
«KoNoruYeCcKas MUpaMuIa»

[IETb U CETh, YKOJIOTHUECKUE MTUPAMHU/IBI,
OoromMacca, mpoIyKIUs, CYKIIECCHUs.
XapakTepu30BaTh CBONCTBA SKOCUCTEMBI
(ee crtOCOOHOCTH K JUTUTEIIHHOMY
CaMONOJEPKaHNUI0, OTHOCUTEIBHO
3aMKHYTBIA KPyrOBOPOT BEILIECTB,
HEO0OXOMMOCTD MTOTOKA YHEPTHUN ).
CpaBHHMBaTh ACTOMIIIHBIC U ICTPUTHBIC
MUIIEBbIC 1IETH, TPOPUUECKUE YPOBHU
HKOCHUCTEMBI.

PazimmuaTe mupamMuabl MPOTyKIIAHA,
MUpaMUIbl YUCICHHOCTH U TUPAMUJIbI
OroMacchl.

CocTaBsATh 1IEMU U CETH MTUTAHUS.
[lepeuncisaTh CBOMCTBA SKOCUCTEM:
YCTOMYHUBOCTh, CAMOPETYJISAIIHS, PA3BUTHE
(cykueccust).

OnuceIBaTh MEXaHU3M TTOIICPIKAHUS
paBHOBECHUS B 9KOCHCTEMaX.
XapakTepru30BaTh CYKIIECCUH, BBISBIISTh
MPUYHUHBI U OOLIME 3aKOHOMEPHOCTH
CMEHBI IKOCHCTEM

4.3

[ IpupoiHbIE
PKOCUCTEMBI

[IprpoaHBIE SKOCUCTEMBI. DKOCUCTEMBI
PEeK U 03ep. IKOoCUCTeMa XBOMHOTO WJIH

IIMPOKOJIUCTBCHHOTO JIECA.

PackpbIBaTh coiepKaHHE TEPMHUHOB U
[TOHSTHI: BOAHBIE DKOCHCTEMBI,
OMOTeoIIeHO3bI, (PUTOIIAHKTOH,

300IJIAaHKTOH, OEHTOC, TYMYC.
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/lemoncmpayuu:

Tabauywl u cxemwl: «IKOCUCTEMA
[ITUPOKOJIUCTBEHHOTO Jiecay, « IKOCHUCTEMa
XBOMHOTO Jiecay, «brorienos Bogoemay.
Obopyoosanue: Tepdapun v KOJUICKITUU
pacTEHUM U )KUBOTHBIX, IPUHAIICIKAIIUX
K Pa3HBIM YKOJOTHICCKUM TPyIaM
OJTHOTO BHJA

[[puBOANTH MPUMEPHI PUPOTHBIX
HKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBaTh HA3€MHBIE U BOJIHBIE
HKOCHCTEMBI; OPTaHU3MBbI, 00pa3ylolne
pasHble Tpo(hUIECKUEe YPOBHU

4.4 |AHTPOIIOTE€HHBIE
HKOCHCTEMBbI AHTpPOIOT€HHBIE SKOCUCTEMBI. PackpbIBaTh cofiepKaHUE TEPMUHOB U
ATPOIKOCUCTEMBL. [MOHATHI: aHTPOIIOTEHHASI DKOCUCTEMA,
YpOoskocucreMsl. buonoruueckoe u arposkocucTema, ypoo3kocucrema,
X03IMCTBEHHOE 3HAUCHHUE arpOIKOCUCTEM |OHOpa3sHoOOpasue.
1 ypOoskocucteM. buopazHooOpazue kak [XapakTepu3oBaTh arpOdKOCUCTEMBI U
(akTOp yCTONYMBOCTH SKOCHUCTEM. ypOO3KOCUCTEMBI, 0COOCHHOCTH UX
CoxpaHeHne 6MOIOTHIECKOTO CYIIECTBOBAHMSI.
pa3zHooOpa3ust Ha 3emiie. [[puBOANTH MPUMEPHI AHTPOTIOTEHHBIX
/[emoncmpayuu: HKOCHCTEM CBOEH MECTHOCTH, ONHMCHIBATh
Tabauywl u cxemvl: KATPOLIEHO3Y. WX BUJIOBOW COCTaB U CTPYKTYPY.
Obopyodosanue. xomnekuus «Bpeaurenn |CpaBHUBATH COCTaB U CTPYKTYPY
BXHEHIIINX CETbCKOXO3SMCTBEHHBIX MPUPOJTHBIX YIKOCHCTEM U arpodKOCUCTEM,
KYJIBTYpP» arpodKOCUCTEM B YPOOIKOCHUCTEM
4.5 buocdepa VYuenue B. U. Bepnaackoro o 6uocdepe. [PackpsiBaTh coaep:kaHue TEPMUHOB U
rio0anbHast [ panuIibl, cCOCTaB U CTPYKTypa Omocdepsrl. MOHATHIA: Ouocdepa, KUBOE BEIIECTBO,

YKOCHUCTEMA 3EMJIIU

JKuBoe BelecTBO U ero (hyHKITUH.

OcobenHoctu 6nocdepsl Kak

TMHAMHAYECKOE PAaBHOBECHE.
OuenuBath Bkian B. M. Bepuaackoro
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rJ100aJIbHON HKOCUCTEMBI.
JlnHamMuueckoe paBHOBECUE U 0OpaTHast
CBsI3b B Ouocdepe.

/lemoncmpayuu:

[lopmpemuwi: B. 1. Bepraackuil.
Tabauywl u cxemwr: «O0IAs CTPYKTYpa
ounochepr», «PacpocTpaHeHue )KU3HU B
ouochepe», «O30HOBBIN YKpaH
ounochepb»

B CO3/1aHuE yUeHHs 0 Ouocdepe.
XapakTepu3oBaTh cOCTaB OMoChepsl,
(yHKITUH )KUBOTO BeliecTBa Ouocdepsl u
onpenenars (Ha KapTe) o0JacTh ero
HAWOOJIBIIIETO PACTIPOCTPAHCHHUS.

[ IprBOIUTE MPUMEPHI TIPOSBICHHUS
(yHKLHI )KUBOTO BELIECTBA OMOC(EpHI,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
JeIIOBEKA.

[lepeunciiaTb 0COOEHHOCTH OHOC(epbl Kak
r1100aJIbHON SKOCUCTEMBI 3eMIIH

4.6 [3aKOHOMEPHOCTH KpyroBopoThI BELIECTB U
CYILIECTBOBAHMSI OMOTEOXNMHUYECKHE ITUKIIBI AJICMEHTOB PackppIBaTh cofiepyKaHNE TEPMUHOB H
ourocdepol (yrnepona, a3ora). MOHSATHH: 1IEJI0OCTHOCTh Orochepsl,
3oHaNbHOCTH OMOChepnbl. OCHOBHBIE KPYTOBOPOT BEIIECTB, OMOTEOXUMHUYECKUE
OWOMBI CYIITH. [TUKJTBI JIEMEHTOB, 30HAJTBHOCTh
/lemoncmpayuu: ouocdepnl, OMOMBI.
Tabauyst u cxemwl: «KpyroBopot OnuceIBaTh KPyrOBOPOT BEIIECTB,
yraepoja B 6uocdepe», «Kpyrosopot OMOTreOXMMHUYECKHE MK a30Ta U
a30Ta B IPUPOICH yriaepojia B 6uocdepe.
OOBICHATH TPUYHUHY 30HATLHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepHU30BaTh OCHOBHBIE OMOMBI CYIIIN
3emMiu
4.7 [YenoBedecTBO YenoBeuecTBO B Orochepe 3emun. PackpbIBaTh COJIepKaHUE TEPMUHOB U

B Onocdepe 3emiu

AHTpOIIOTEHHbIE U3MEHEHUs B Orocdepe.

' noGapHBIE

MMOHSTUM: AHTPOIIOTCHHBLIC N3MCHCHUS,

HKOJIOTUYECKUN KPU3HC, II100aTbHbIE
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HKOJIOTUYECKUE MTPOOIIEMBI.
/lemoncmpayuu:

Tabauyvt u cxemvi: «IIpumMepHbIe
AHTPOITOTEHHBIC BO3/ICVCTBHS Ha
pupony», « Baxnenime HCTOYHUKHU
3arpsA3HEHUs BO3/lyXa U TPYHTOBBIX BOIY,
«ITouBa — BaxxHEHIIasA COCTABIISIIOIIAS
ouocheprr», «DakTophl AeTpagaliu
nouBy, «IlapHUKOBBINA 3D PEeKT?,
«@akTOpbI PaIMOAKTUBHOTO 3arPSA3HECHUS
ouochepri»; Kpacnas kaura PO,
M300paXKEHUS OXPaHsIEMbIX BUJIOB
PAaCTEeHUN U )KUBOTHBIX

MPOOJIEMBI.

XapakTepuszoBaTh OMOChHEPHYIO POJIb
yeJII0BEKA.

[[puBOIUTH IPUMEPHI AHTPOTIOTEHHBIX
M3MEHEeHHH B Onocdepe.

O1neHrBaTh MOCEACTBUS 3arpPsI3HEHUS
BO3/IYLIIHOM, BOJTHOM CPE/Ibl, U3MECHEHHUS
KJIMMaTa, COKpaIleHUus: OMOpa3HO0Opa3us.
DopMyIUpPOBATH COOCTBEHHYIO MTO3UIIUIO
110 OTHOIICHHMIO K I'JI00AJTbHBIM H
PETrHOHATBHBIM YKOJIOTUUECKUM
npobJieMaM, apryMEeHTHUPOBATh CBOIO
TOUYKY 3pEHUS.

HasbpiBaTh MpUUYKHBI TTOSIBIICHUS
[IPUPOJOOXPAHHOMN ITUKHU, PACKPHIBATH
3HAYEHHE IIporpecca sl Peoa0JICHUS
PKOJIOTUYECKOTO KpU3HUCa

4.8

Cocy1iiecTBoBaHUE
[IPUPOJIbI
1 4eJI0BEYECTBA

CocymiecTBOBaHUE TPUPOJIBI U
yenoBedyecTBa. COXpaHEHHE
Oropa3HooOpa3us Kak OCHOBA
ycToitunBocTr 6nocdepsl. OcHOBa
PAIMOHAIBHOTO YIPABJICHUSI IIPUPOTHBIMU
pecypcaMu U WX UCTIOJIb30BaHHE.

JlocTrxkeHuss OMOJI0TUH

PackppIBaTh conep:kaHue TEPMUHOB U
[MOHSATUI: PAllMOHAJIBHOE
[IPUPOIOII0IB30BAHUE, YCTOUUHNBOE
pa3BUTHE, KODBOJIIOLMA. XapaKTepU30BaTh
palMOHAIBbHOE UCII0JIB30BAHUE IIPUPOIHBIX
PECYPCOB; OCHOBHBIE I10JIOXKEHUS

KOHIICIIITNHN YCTOI\/'I‘II/IBOFO pa3sBUTHUA
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W OXpaHa TMPUPOJIBI.
/lemoncmpayuu:
Tabauyst u cxemwvi: «bruocdepa 1 4eIOBEK»

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

INIEPEYEHb (KOAU®UKATOP) PACHPEAEJEHHBIX IIO0 KJIIACCAM
MPOBEPSIEMbBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM NMPOT'PAMMBI CPEJHEI'O OBIIETO
OBPA30BAHUA U DJIEMEHTOB COAEP KAHUA 11O BUOJIOT'UHN

B denepanbHbIX M perHOHAIBHBIX TPOLEAYpax OICHKM KadecTBa OOpa3OBaHUS
UCIIOJIb3YETCSl TIepeueHb (KOAU(PHUKATOP) pachpeiesIieHHbIX MO KjaccaM MPOBEPSEMBIX
TpeOOBaHMI K pe3yibTaTaM OCBOEHUS OCHOBHOW 0Opa3oBaTeNbHON MPOTpaMMBbI
cpeaHero olIero 0opa3oBaHus U JIEMEHTOB COIEP KAHUS 110 OMOJIOTHH.

10 KJIACC

IIpoBepsieMble TPeOOBAHUSA K pe3yJbTATaM OCBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NMpPOrpaMmablI

Kon ITpoBepsieMble IpeIMETHBIE PE3YIJILTATHI OCBOEHHSI OCHOBHOM
IPOBEPSIEMOTO 00pa30BaTeILHON MPOrpaMMBI CPETHETO OOIIETO 00pPa30BaHMs
pe3yabTara
1 ChopMUpPOBaHHOCTL 3HAHMH O MECTE M POJHM OWOJOTMM B CHCTEME

HAYYHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA U HAYYHOIO MHUPOBO33PEHUS; O
BKJIaJIe POCCUMCKMX W 3apyO€KHBIX YYEHBIX- OHUOJOrOB B pa3BUTHE
ounonorny; GyHKIMOHATHHOM TPAMOTHOCTH YEJIOBEKAa [IJISl PEIICHUS
PKU3HECHHBIX 3a]1a4

2 YMeHue pacKkpblBaTh CoOJepKaHWE OHMOJOTMYECKUX TEPMHHOB U
MOHSATHUM: KWU3Hb, KJIETKA, OPraHu3M; MeTaboau3M (0OMEH BEIIeCTB U
MpEeBpallleHUe DJHEPruu), TOMEOCTa3 (CaMOperyisius), ypOBHEBas
OpraHu3aIys JXKUBBIX CHCTEM, CAMOBOCIPOM3BEICHUE (PEIPOIYKITHS),
HACJICJICTBEHHOCTh, M3MEHYMBOCTD, POCT M Pa3BUTHE

3 YMeHHe u3naraTb OMOJOTUYECKHE TEOPUH (KJIETOYHAsi, XpOMOCOMHas,
MyTaloHHas), 3akonbl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
ydyeHHsl (0 LIEHTpax MHOToo0pas3usi U MPOUCXOXKACHUS KYJIbTYpPHBIX
pactenuit H.M. BaBuiioBa), onpenensiTe rpaHULbl UX TPUMEHUMOCTH K
PKUBBIM CUCTEMaM

4 YMeHHe BIAJeTh METOJaMH HAyYyHOTO TIO3HaHUS B OWOJIOTHH
(HaOyroZiIeHWe W OMHCAHHWE >KUBBIX CHUCTEM, MPOILIECCOB U SIBIICHMIA;
OpraHu3anys ¥ TPOBEACHHE OHOJOTHYECKOTO  DKCIEPUMEHTA,
BEIJIBUKCHUE  TUIIOTE3bl;  BBIABIICHWE  3aBHCHMOCTH  MEXKIY
WCCIICTYEMbIMU BEIIMYMHAMHU, OOBSICHEHUE MMOTYYEHHBIX Pe3yJbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX TOHATHH, TEOpPHA W 3aKOHOB, yMCHHE
nenaTh BBIBOJIBI HA OCHOBAHWH TIOJIYYCHHBIX PE3yJIbTAaTOB)
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YMeHue BBIAENATH CYIIECTBEHHbIE TMpPHU3HAKA BUPYCOB, KIIETOK
MPOKAPUOT W DYKAPUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpPTaHU3MOB;  OCOOCHHOCTHM  IPOLIECCOB  OOMEHa  BEUIECTB |
MpeBpalIeHUs] PHEPIUM B KJIETKE, (OTOCHUHTE3a, IUIACTUYECKOTO H
DHEPreTUYeCKOro  oOMeHa, XEMOCHHTEe3a, MHTO03a,  Meio3a,
OIUIOAOTBOPEHUS,  PA3MHOKEHHUS, HHIUBUAYAIBHOTO  Pa3BUTHS
opraHu3ma (OHTOI€HE3)

YMeHue [OpUMEHATh [OJYYEHHbIE 3HAHUA [ OOBSCHEHUS
OMOJIOTMYECKUX TMPOLECCOB U SIBICHUM, JUIsl MPUHATUSA NPAKTUYECKUX
pelIeHNi B TOBCEAHEBHON XKU3HU B LIESAX 00ecreueHus: 0€3011acHOCTH
CBOETO 3/10POBbSI U 3/10POBbsl OKPYKAIOUIUX JOAEH, COOTIOAEHHSI HOPM
CPAaMOTHOTO TOBEACHUS B  OKPYXKAlOIIEH MNPUPOJHOU  CpEIE;
NOHUMaHUE HEOOXOAUMOCTH WCIIOJIB30BaHUS JOCTHKEHHAN
COBPEMEHHOW OHOJIOTMM U OMOTEXHOJIOTMM [JIl PalMOHAIBHOIO
PUPOAOTIOIb30BAHUS

YMeHue peuiatb SJCMCHTAPHBIC I'CHCTHYCCKUC 3aJda4d Ha MOHO- H
I[I/IFI/I6pPIIIHOe CKpPCIINBAHUC, CHOCINNICHHOC HACJICAOBAHHC, COCTABIIATDH
CXEMbI MOHOFI/I6pI/II[HOFO CKpCIInBaHUA I MNpCACKa3aHusA
HaCJICOAOBAaHU:A IIPU3HAKOB Y OPIraHu3MOB

YMeHHe BBINONHATH JTA0OpaTOpHBIE H  MPaKTHYEeCKHe pPaboTHI,
coOnoaTh NpaBWwiIa MpU padoTe ¢ ydyeOHbIM M Ja0OPATOPHBIM
o0opy10BaHUEM

YMEHHE KPUTHUYECKU OIIEHMBATh MU MHTEPIPETUPOBATH MH(MOPMALMIO
OMOJIOrMYECKOT0 COACpKaHMsI, BKIIFOUYAIOLIYIO NICEBJOHAYUYHbIE 3HAHUS
U3 pa3nu4HbIX UCTOYHUKOB (CMMU, HaydyHO-TIONYJsIpHBIE MAaTEepUaIbl);
ATUYECKHUE AaCMEeKThl COBPEMEHHBIX HCCIEOBaHMM B OHOJIOTHUH,
MeAULIMHE, OMOTEXHOJIOTUU

10

YMeHue co3/iaBaTh COOCTBEHHbBIE MTMCHMEHHBIC U YCTHBIE COOOIIEHUS,
000011251 OMOIOTUYECKYI0 MH(POPMAIUIO U3 HECKOJIbKUX UCTOUYHHUKOB,
rpPaMOTHO MCTOJIb30BaTh MOHATUWHBIN anmapat OuoJIOTUH

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUA

Kon [IpoBepsieMblii 2JIEMEHT COJIEPKAHUS
1 buosiorus kak Hayka
1.1

buonorus — Hayka o ®uBo# npupoje. Pons 6uonoruu B hopmupoBaHuu
COBPEMEHHOM HayYHOU KapTUHBI Mupa. CuctemMa OMOJIOTHYECKUX HAYK
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1.2

MeTo/ bl TO3HAHUS KUBOW MPUPOABI (HAOI0ICHUE, DKCIIEPUMEHT, OIIMCaHHE,
n3MepeHue, Kiaccudukaiys, MOJCTUpOBaHUE, CTaTHUCTHYECKas oOpaboTKa
TTaHHBIX )

JKuBbIEe CHUCTEMBI U X OopraHu3anus

2.1

JKuBble cucteMbl (OMOCHCTEMBI) Kak MpeaMeT U3y4YeHHs] OHUOJIOTHH.
CpoiicTBa OMOCHCTEM U X pa3HOOOpa3ue

2.2

YPOBHU OpraHHU3aIii OMOCUCTEM: MOJICKYJISIPHO-TEHETHUYECKHM, KIIETOUHBIH,
OpraHU3MEHHBIH, TONMYJISIUOHHO-BUI0BOM, SKOCUCTEMHBIN, OMOCHEPHBIN

XUMUYECKUM COCTaB U CTPOCHUE KIIETKU

3.1

XHUMMUYECKUN COCTaB KJIETKH. XHUMHYECKUE DIJICMCHTHI: MAaKpO3JICMCHTHEI,
MHUKPOJ3JICMCHTBI. Boz[a U MHHCPAJIbHBIC BCHICCTBA. CDYHKI_[I/II/I BOJAbI H
MWHCPAJIBbHBIX BCIICCTB B KJICTKC. HOI[I[Cp)KaHI/Ie OCMOTHYECKOro OajaHca

3.2

benku. CoctaB U CTpoeHUE OEJKOB. AMHHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHuMblE W 3aMEHUMBIE AMHHOKHMCIOTBI. AMUHOKHUCIOTHBIA COCTAB.
YPOBHU CTPYKTYphl O€IKOBOM MOJIEKYJdbl (II€pBUYHAS, BTOPUYHAS,
TPETUYHAs] U YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBA OEIKOB.
buonornyeckue GyHKIMM OEIKOB.

depmeHTHl — Ouojornueckue Karanuzatopbl. CrTpoeHue QepMmeHTa:
aKTUBHBIM 1LIEHTp, cyOcTpaTtHasa cneuuduuHoctb. KopepMmeHnTsl. Butamussi.
OTnuuns GepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB

3.3

YriaeBoasl: MoOHOcaxapuabl  (TJIrOKo3a, pubo3a ©  Ae30KCUprod03a),
nucaxapuabpl (caxaposa, JIaKT03a) W MoJiucaxapuibl (Kpaxmall, TJIMKOTEH,
HesuTos03a). buonornueckue GyHKIUU yriieBOOB.

Jlunuasl:  TpUraMUepuabl, CcTepouisl, Qocomunuasl. ['mapoduibHO-
runpodoOHbIe cBolicTBa. buonormveckne QyHkiuu nunugoB. CpaBHEHHE
YIIIEBOIOB, OCTTKOB M TUITUI0B KaK HICTOYHUKOB SHEPTUHU

3.4

Hyxnennoseie kucnorsl: JIHK wn PHK. Hykmeormael — MoHOMEpPHI
HyK1eMHOBBIX KucaoT. Ctpoenue u ¢pynkuuu JHK. Ctpoenue u pyHkmum
PHK. AT®: crpoenue u pyHkuuu

3.5

[{uTosiorus — Hayka o kietke. Kiierounas teopust. MeToabl H3y4eHHUs KIETOK

3.6

Knetka kak wenoctHas >kuBas cucremMa. OOmMe MNpU3HAKH KIIETOK:
3aMKHyTasi HapyxHass wmemOpaHa, Mmonekyiasl [IHK kak renHetnueckuii
anmapar, cHcTeMa CUHTe3a Oenka

3.7

Tumnbl KJIETOK: JyKapuoTHyeckas W Mpokapuotuueckas. (OcoOeHHOCTU
CTPOCHHMS TPOKAPUOTHYSCKOM KIeTKH. KilerouHas cTeHka OaKTepHid.
CtpoeHue syKapHOTHYECKOW KIETKU. OCHOBHBIE OTJIMYMUS PACTUTEILHOM,

YKUBOTHOM U TPUOHOM KIIETKH
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3.8

[I0BEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, MIMKOKAJIMKC, UX
¢bynkuuu. Ilnazmatuyeckas MemOpaHa, €€ CBOMCTBA ©  (DYHKIIHH.
[[uTorutasma u ee opradouasl. OmHOMEMOpaHHBIE OPraHOWUIBI KIICTKH:
bpHAomnasmarnueckas  cerb  (JIIC), ammapar ['oabmaku, JTH30COMBI.
[l0o1yaBTOHOMHBIE  OPTaHOWUIBI  KJIETKA:  MHUTOXOHAPWUH,  IUIACTUIBL.
[IpoucxoxieHrne MUTOXOHAPUN U MacTua. Bunel mnactua. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KIETOYHBIA IIEHTP, PECHUYKH, KI'YTHUKH.
OyHKIIMHA OPraHOUJIOB KJIETKU. BrirroueHus

3.9

Anpo — perynsTopHbii LeHTp KieTku. CTpoeHue sjpa: sigepHas o00104Ka,
KapuoIlUia3Ma, XpOMATHH, SIAPHIIIKO. XPOMOCOMBI

3.10

TpaHCIIOPT BELIECTB B KJIETKE

>KI/I3HCI[€51TGJ'IBHOCTB KJIICTKHA

4.1

OOMeH BeliecTB, WM METab0IM3M. AcCUMUIIAIUA (TUTACTUYECKU 0OMEH) U
MUCCUMUWIISIUA (SHEPIeTHYECKUI 0OMEH) — IB€ CTOPOHBI €IMHOTO Mpoliecca
MeTabonu3ma. Tumbsl oOMeHa BeleCTB: aBTOTPOGHBIN M TeTepOTPOdHBIN.
Poib pepMeHTOB B OOMEHE BEIIECTB U MPEBPAILICHUN SHEPTUU B KIIETKE

4.2

®ortocunTe3. CBeroBas MW TemHOBass (a3bl (¢oTocuHTe3a. Peakuun
dborocunTe3a. DPheKkTUBHOCTh (OTOCHHTE3a. 3HaueHHe (POTOCHHTE3a IS
KU3HU Ha 3emiie. BnusiHue ycnoBuil cpeipl Ha (POTOCHHTE3 M CIOCOOBI
MOBBIIICHUS €T0 MPOAYKTHBHOCTH Y KYJIbTYPHBIX PACTCHHM.

XeMocuHTe3. XEeMOCHHTE3Upyolie 0akTepur. 3HaUYeHUEe XEMOCHHTE3a JIIS
PKU3HU Ha 3eMJie

4.3

DHEpreTUuecKkuii OOMEH B KJeTKe. PacliernieHue BEnIecTB, BbIJICJICHUE U
AKKyMYJIUPOBaHUE HSHEPrUM B KIJIETKE. OTalbl 3HEPreTHUYECKOrOo OOMEHa.
['mukonus. bpoxxenue u ero Buapl. KuciaopoaHoe OKUCIEHUE, WA KIIETOYHOE
npixanve. DPGEeKTUBHOCTh SHEPTETHUECKOT0 OOMEeHa

4.4

Peakiuu matpuuHoro cuHTe3a. [‘eHetwueckas wuHpopmarus u JHK.
Peanuzauus reHeTHuecko nH(popMaIu B KIeTKe. | 'eHeTHYecKuii KoJ 1 ero
cBoiictBa. Tpanckpunuusa — wMarpuuHbli cuHTte3 PHK. Tpancnsaums —
ouocunTe3 Oenka. KogupoBanue aMmuHOKHUCIOT. Posib pubocom B OuocuHTE3e
Oenka

4.5

Hexkiierounsie Gopmbl xKU3HU — BUpYChl. McTopust oTkpsiTus Bupycos (/.M.
MBaHoBckuit). OCOOCHHOCTH CTPOEHUS M JKU3HEJCATENIbHOCTH BHUPYCOB.
baktepuodaru. bosiesHu pacTeHuUid, )KUBOTHBIX U YEJIOBEKA, BBI3IBAEMBIC
Bupycamu. Bupyc wnmmyHonedpunura uemoBeka (BUY) — Bo3OymuTenn
CII1da. ITpodunakTrka pacnpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIM
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PasmHOXEeHHE N HWHAUBUAYAJIbHOC PA3BUTHC OPraHU3MOB

5.1

KiieTouHbI UK, WM KU3HEHHBIA UK KieTku. WHTepdaza u mutos.
[Ipoteccel, mpoTekaromye B mHTEpdase. Permukanus — peakiusi MaTpUIHOTO
cunteza JIHK. Ctpoenune xpomocom. XpoMOCOMHBI HaOOp — KapUOTHIIL.
JIMnmonaHBIN M TAalUIOWJIHBIA  XPOMOCOMHBIE HAOOpBL. XPOMAaTHUIBI.
[[MTOJIOTMYECKHE OCHOBBI PA3MHOXEHUSI W WHIUBUIAYAIbHOTO Pa3BUTHUS
OpTaHU3MOB.

Jlenenue knetku — muto3. Craauu murtosa. [Ipoueccsl, nmpoucxoadiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOTOTMYECKNA CMBICIT MUTO3a

5.2

®opmbI pa3MHOXKEHHSI OPTaHU3MOB: Oecrionoe u mojoBoe. Buasl 6ecronoro
Pa3sMHOKCHUS: JICJICHUE HAJBOE, MOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHHe,  BETE€TAaTUBHOE  pa3MHOXeHHe.  VIcKyccTBeHHOE
KJIOHUPOBAHHE OPTaHU3MOB, €T0 3HAYCHUE JIJISI CETICKIHH

5.3

[Tosi0BOE pa3MHOKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meiio3. Craguu Meiiosza. IIpoieccel, nmpoucxonsiue Ha CTaausSX Meno3a.
[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. buosiornueckuii cMbICI U
3HAYECHHUE MEH03a

5.4

['amerorene3 — mpouecc o00pa30BaHUS IOJOBBIX KJIETOK Y JKUBOTHBIX.
[lonoBble JKene3bl: CEeMEHHHKM M SUYHUKA. OOpa3oBaHHE U pa3BUTHE
[OJIOBBIX KJIETOK — raMeT (CIepMaTo30M/]l, ULEKIeTKa) — CIIepMaToreHes u
ooreHe3. (OCOOEHHOCTH CTPOCHMS SUUEKIETOK U CIIEPMaTO30MIOB.
OmnonorBopenue. [lapreHorenes

9.5

NuauBuayanbHoe pa3BUTHE  (OHTOreHe3). OMOpUOHANBHOE  pa3BUTHE
(amOpuorenes). OTanbl AMOPHOHAIBHOTO PAa3BUTHUA Yy TO3BOHOYHBIX
KUBOTHBIX: ApOOJieHHe, racTpyisiuusi, opraHoreHes. lloctamOpuonansHOE
pazButre. Tumbl TOCTAIMOPUOHAILHOTO PA3BUTHUS: MPSAMOE, HEIMpsIMOe
(inuymHOuYHOE). BiugHWe cpeabl HAa pPa3BUTHE OPraHU3MOB; (DAKTOPHI,
CHOCOOHBIE BBI3bIBATH BPOXKACHHBIE YPOJICTBA.

Poct n pasButrne pacreHud. OHTOreHe3 IBETKOBOIO PACTEHMS: CTPOEHUE
CEMEHH, CTaIUH PA3BUTHS

H&CJ’IC}ICTBCHHOCTB U N3MCHYUBOCTb OPTraHU3MOB

6.1

[Ipenmer w 3amauu reHeTuku. lcropuss pasBuTus TIEeHETUKU. Bxian
POCCUHCKUX M 3apyOEKHBIX YUYEHBIX B pa3BUTUE TEHETUKU. MeTo/sl
reHeTUKd  (TUOpPUAOJOTMYECKUM,  LUTOTCHETHUYECKHM,  MOJEKYJSPHO-
reHeTudyeckuil). OCHOBHBIE  TE€HETHYECKHE TNOHATHSA. | eHeTnueckas
CHUMBOJIMKA, UCIIOJIb3yEMasl B CXEMAX CKpEIUBAaHUN

6.2

3aKOHOMEPHOCTH HacCJIe/I0BaHUS MPU3HAKOB, yCTaHOBIIEHHbIE ['. MeHaenem.
MoHOrubpuIHOE CKpelMBaHuE. 3aKOH eMHO00pa3us THOPUI0B IEPBOTO
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nokoJyieHus. [IpaBuio JOMUHUPOBaHUSA. 3aKOH PACIIEIUIEHUS IPU3HAKOB.
['nnote3a uncToThl raMeT. [loaHOE M HEMOIHOE JTOMUHUPOBAHUE.
JlurnbpugHoe  CKpelMBaHHE. 3aKOH  HE3aBUCHMOIO  HAacCJIeJOBaHMSI
NpU3HAaKoB. llUTOreHeTHYecKkne OCHOBBI JIUTMOPUIHOTO CKPELIMBAHMS.
AHanu3upyloniee — ckpemmuBaHue.  Vcnonap30BaHHME — aHATM3HPYIOUIETO
CKpEIIMBaHUS I ONPEICIICHUs] TeHOTUIIa 0COOU

6.3

CuerieHHOe  HacienoBaHue npu3HakoB. Pabora T. Moprana 1o
CLIEIUJICHHOMY HacJeJoBaHUI0 TeHoB. HapyieHue crenieHus TIE€HOB B
pe3ysibTaTeé KPOCCHUHIOBEpa. XPOMOCOMHAas TEOpHUSl HACIEACTBEHHOCTH.
[ eHETUYECKUE KapTHI.

['eHeTuka nosa. XpoOMOCOMHOE OIpENEICHHUE 10JIa. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble U rereporaMeTHble oprann3mel. HacnenoBanue
MPU3HAKOB, CLIETUICHHBIX C TIOJIOM

6.4

N3MEHYMBOCTb. Buel W3MEHYUBOCTH: HEHACJIEACTBEHHAS u
HacJICACTBEHHasA. Ponb cpenbl B HEHACIHEACTBEHHOM W3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKAITMOHHON M3MEHYMBOCTU. BapuanuoHHbIi psia u
BapuallMoHHass KpuBas. Hopma peakumn npusHaka. KonuyecTBeHHbIE U
KAaUeCTBEHHbICE  MpPU3HAKM M WX  Hopma  peakuuu.  CBoiicTBa
MOU(DUKAITMOHHONW U3MEHUUBOCTH

6.5

HaciencrBenHass, WM TEHOTHUIIMYECKas, W3MEHYMBOCTL. KoMOMHaTHMBHAS
M3MEHYHNBOCTh. MeW03 M MOJIOBOM IPOIleCC — OCHOBAa KOMOWHATHBHOM
M3MEHYMBOCTU. MyTanroHHass W3MEH4YuBOCTh. Kiaccudukamuss MyTaruid:
TEHHbIE XPOMOCOMHBIE, TE€HOMHbIE. Yactora ¥ MNPUYMHBI MYTalUM.
MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HACJICIACTBEHHOM
n3MeHunBocTd H.M. BaBunoBa

6.6

['enetnka 4enoBeka. Kapuotumn uenoBeka. OCHOBHbIE METOAbl TEHETHUKHU
YEJI0BEKA: reHeaJIOTUYeCKUH, OJIM3HEIIOBBIM, LIMTOrCHETUYECKU,
OMOXUMHUYECKUN, MOJIEKYJISIpHO-TeHeThnYeckuil. COBpEMEHHOE ONpeeieHUe
FEHOTUIIA: TIOJHOT€HOMHOE CEKBEHHpPOBAHWE, T'E€HOTUIIMPOBAHHE, B TOM
yucie ¢ momomipto I1I1P-ananmm3a. HacnencTeenanie 3a00neBaHns YeI0BEKa:
reHHbIe OoJie3HH, OOJIC3HM C HACIEICTBEHHON IIPEApacIoioKEHHOCTHIO,
XpoMocoMHbIe 0Oosie3Hr. CoMaTHuecKue U TEeHEPATHBHBIE MYTallHH.
[IpuHIMIBI 370pOBOrO O0Opasza KU3HHW, JUATHOCTUKHU, MNPODWIAKTUKU U
JICUCHUS TC€HETUYCCKUX 0oJIe3HEH. MeauKo-reHeTU4eCKOoe
KOHCYJIbTUPOBaHKE. 3HAYEHHUE MEIUIMHCKON Te€HETHUKH B MPEIOTBpaICHUN
1 JICUEHNH T€HETHYECKHUX 3a00JIEBAaHUI YeIOBEKA

Cenexuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexnys Kak HayKa ! Iporecc. 3apoKICHUE CEIIEKIUU U TOMECTUKALUS.
Yyenue H.J. BapuiioBa o ieHTpax MpOUCXOXKACHUS U MHOT00Opa3us
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KYJIBTYPHBIX pacTeHui. L[eHTphl MPOMCXOKICHHS TOMAITHUX YKHUBOTHBIX.
Copt, nopoja, mramm

7.2

CoBpeMeHHbIE METOABI CeeKIUMU. MacCcoBbI U MHANBUIAYAIbHBIA OTOOPHI B
CEJICKLIMU PACTeHHUU W )XKMBOTHBIX. OLIEHKa 3KCTepbepa. bIn3KopoicTBEHHOE
CKpelnBaHue — nHOpuAUHTr. Yucras nuHusg. CKpellMBaHUE YUCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuna. HepoacTBeHHOE CKpelIMBaHHE —
ayrOpuaunr. OtpaneHHas ruOpuauMszanus U ee ycnexu. MckyccTBeHHbIN
MyTareHe3 W MOJIy4eHHUE NOJIMIIONI0B. JIOCTHIKEHUs CEeJIEKIUU PacTeHHIA,
YKUBOTHBIX 1 MUKPOOPIaHU3MOB

7.3

BHOTEXHOJIOTHS KaK OTpacib MPOM3BOJACTBA. ['€HHas HWH)KEHEpHs. JTallbl
co3fganusi pekomOunantHor JIHK u Tpancrennbsix opranusmoB. Kierounas
nHKeHeprs. KretouHnele KynbTypbl. MHKPOKIOHAJIBHOE Pa3MHOXKEHUE
pactennil. KiioHHpOBaHHME BBICOKONPOAYKTHUBHBIX CENBCKOXO3IMCTBEHHBIX
OpPraHMU3MOB. DKOJOTHYECKHE U 3THYecKue npodsemsl. MO — reHeTnuecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI
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11 KJIACC

IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATaAM OCBOEHMSI OCHOBHOW 00pa30BaTeIbHOM

NPorpamMmbl

Kox
MPOBEPSEMOTO
pe3yibTara

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl CPETHETO 00IIero 0Opa3oBaHus

1

CdopMupoBaHHOCTh 3HAHUN O MeCTE€ U POJM OUOJIOTUM B CHCTEME
HAYYHOTO 3HAHMSI €CTECTBEHHBIX HAayK, B ((OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHON KAapTHUHBI MUPA U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIe POCCUMCKMX W 3apyO€KHBIX YYEHBIX- OHUOJOrOB B pa3BUTHE
ounonoruy; (yHKIMOHAIBHOW TPAMOTHOCTH YEJOBEKAa [JISl PEIICHUS
PKW3HEHHBIX 3a]1a4

YMeHHEe pacKpblBaTh COJEpKaHUE OMOJOTMYECKUX TEPMUHOB U
MOHSATUI: BUJ, MOMYJSALNS, T€HO(DOH, SBOJIOLUS, ABUKYIIUE CHIIbI
(bakTopHI) ABOJIIOIUH, MIPUCIIOCOOJICHHOCTh OpPTraHUu3MOB,
BI1000pa30BaHue, AKOJIOTUYECKHUE (bakTopsbl, AKOCHUCTEMA,
POTYIICHTHI, KOHCYMEHTBHI, PEAYLIEHTHI, 1enu MUTaHUA,
HKOJIOTHYECKas MUupaMuaa, OuoreoreHos, onocdepa

YMeHue u3naratb OMOJIOTMYECKUE TEOpUM (IBOJIIOIMOHHAsT Teopus Y.
JlapBuHa, CHHTETMYECKass  TEOpPUS  DBOJIOIMH), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojbiiieBoro cxoactsa K.M. bapa, uepenoBanus
TJIaBHBIX HarpasiieHU u mytei ssomonun A.H. CeBepuoBa, yueHus o
ounocpepe B.M.  Bepnaackoro), omnpenensiTb  TPaHUIBI  UX
MPUMEHUMOCTH K )KUBBIM CUCTEMaM

YMeHue BIageTh METOJaMHU HAy4YHOTO IIO3HAHUS B OHOJIOTHU
(HaOJyroZiIeHWe M OMUCAHHWE >KUBBIX CUCTEM, MPOLIECCOB U SIBJIICHMIA;
OopraHu3ainys W TPOBEACHHE OHOJIOTMYECKOIO0  AKCIICPHUMEHTA,
BEIJIBUKCHUE  THUIOTE3bl;  BBIABICHWE  3aBHCHMOCTH  MEXIY
WCCIICTYEMbIMU BEIMYNHAMHU, OOBSICHEHUE MOTYYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSITHH, TEOpPUM W 3aKOHOB; yMCHHE
nenaTh BBIBOJIBI HA OCHOBAHWH TOJIYYCHHBIX PE3yJIbTATOB)

YMenne BBIJICTIATD CYIIIECTBCHHBIC MPU3HAKU CTpOEHUS
OMOJOTUYECKUX  OOBEKTOB: BHJIOB, TMOIYJSIUN, MPOIYIIEHTOB,
KOHCYMEHTOB,  pPEAYyLEHTOB,  OHOr€OLIEHO30B UM  DKOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB HACJICICTBCHHOU W3MCHYHUBOCTH,
€CTEeCTBEHHOTO 0TOOpa, BHA000pa30BaHMS, MPUCTIOCOOTICHHOCTH
OpraHU3MOB, JEHCTBUS DKOJIOTHUYECKUX (PAKTOPOB HA OPTraHU3MBI,
MepPeHOCA BEIIIECTB U ITOTOKA DPHEPTHUU B DKOCUCTEMAX, aHTPOTIOTEHHBIX
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W3MEHCHHUI B 9KOCUCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB U
OMOTeOXMMHUYECKHX ITUKIIOB B Onocdepe

YMeHUE NOpUMEHSATh IMOJIYYEHHbIC 3HAHUS Il  OOBACHEHUS
OMOJIOTMYECKUX TPOILIECCOB U SIBJICHUH, JJIsl MPUHATUS MPAKTHYECKUX
pelieHuil B MOBCEHEBHOM KU3HU B IEJISIX 0OecrieueHus: 06€30MacHOCTH
CBOETO 3/I0POBbSI U 3/I0POBbsI OKPYXKAIOUINX JIOACH, COOTIOCHHS HOPM
rpaMOTHOTO TOBEICHHUS B  OKPYXKAIOIIEH MNpUPOIHON  cpene;
MOHUMAaHUE HEOOXOIMMOCTH HCIIOJIb30BaHUS JIOCTUKEHUM
COBPEMEHHOU OMOJIOTHH ISl PALIMOHATIBHOTO PUPOI0IOIb30BAHUS

YMeHue pemaTth dJeMEHTapHble OUOJIOTMYECKUe 3a/aud, COCTaBJISATh
CXEMBbI IIEpeHOCca BEIIECTB U SHEPTUHU B IKOCUCTEMAX (IIEMU MUTAHUS)

YMeHHE BBIMIOJHATH JIA0OpATOpPHBIE U MpPAKTHYECKUE pPabOoThI,
coOI0/IaTh MpaBWwiIa MpU paboTre ¢ y4yeOHbIM U J1abOpPaTOPHBIM
o0opy10BaHUEM

YMeHre KpUTHYECKH OLICHHBATh W MHTEPIPETHPOBATH MH(POPMALIUIO
OMOJIOrMYECKOT0 COACPKaHMsI, BKIIFOUAIOLIYIO IICEBJOHAYUYHbIE 3HAHUS
U3 paznu4HbIX UCTOYHUKOB (CMMU, Hay4yHO-TIOMYJIsSIpHBIE MaTepUabl);
paccMaTpuBaTh ri00anbHbIE AKOJIOTUYECKUE pOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO
MO3ULIUIO

10

YMeHue co3/iaBaTh COOCTBEHHbBIE MTMCHMEHHBIE U YCTHBIE COOOIIEHNS,
0000111251 OMOJIOTUYECKYI0 MH(POPMAIUIO U3 HECKOIbKUX HCTOYHUKOB,
TPaMOTHO MCTIOJIb30BaTh MOHATHHHBIN anmapaT OUOJIOTHH

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA

Kon [IpoBepsieMblii JIEMEHT COEPHKAHUSA
1 OBOJIOIIMOHHAs OMOJIOT U
1.1

OBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBunerenbcTBa dSBoMONMH. [lajJeoHTONOTHYECKHE: TIOCIEA0BATEIHLHOCTh
MOSIBJICHUSI BUJIOB B IMAaJ€OHTOJOTUYECKON JIETONMUCH, MEPEXOHbIe (POPMBI.
buoreorpadudeckue: CXOACTBO W paziuuue GayH u (QIop MaTEpUKOB H
OCTPOBOB. DMOPHOJIOTHYECKUE: CXOACTBA U PA3IUUMs IMOPHUOHOB Pa3HbIX
BUJIOB MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIC, pPYAMMEHTapHBIE OpraHbl, aTaBU3MBL. MOJEKYISIPHO-
OMOXMMHMYECKHE: CXOACTBO MEXAHHW3MOB HACJEICTBEHHOCTH U OCHOBHBIX
MEeTab0IMYECKUX MyTeH Y BCEX OpraHu3MOB
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1.2

OpomounoHHas tTeopust Y. JlapunHa. IIpeanochliku BO3HUKHOBEHHS
napBUHMU3MA. J[BHOKyLIME CUJIBI HBOJIIOLMU BUAOB 10 /lapBuHY (M30bITOYHOE
Pa3MHOXKEHHE TPU  OTPAaHUYCHHOCTH  PECYPCOB,  HEONpEIEICHHas
M3MEHYMBOCTb, OOpPH0OA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas Teopus 3Bostoruu (CTD) 1 OCHOBHBIE €€ TIOJI0KEHHUS.
MukposBosornus. [lomymsiius kak eAMHUIA BUAA U SBOJIIOLUN

1.4

JIBrokymire cuibl (PakTOphl) 3BOJIOLMU BUAOB B MpUpoae. MyTallMOHHBIN
npouecc M KOMOMHATUMBHAs W3MEHUYMBOCThH. [lomyssillMOHHBIE BOJHBI H
npeiid reHoB. Mzomsumss w murpanus. EcTecTBeHHBIM  O0TOOpD
HaNpaBJAOMUN GakTop 3Boonnd. opMbl €CTECTBEHHOTO 0TOOpA.
[Tprcrioco0IEeHHOCT OpPraHU3MOB Kak pe3ysbTaT 3BoyonUH. [Ipumepsl
PUCHIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UAHOATANTALIH.

Bun u BumooOpaszoBanue. Kpurepun Buma. OcHOBHbIE (HOPMBI
BU1I000pa30BaHus: reorpaduueckoe, YKOJI0rHIeCKOe

1.5

MaKPOBBOJIIO]_II/I}I. q)OpMBI OBOJIFOIINH . (bPIJICTI/I‘IGCKaH, AUBCPICHTHAA,
KOHBCPI'CHTHAA, I1apaJlJICIIbHAA. H€O6paTI/IMOCTI> 9BOJIIOIIUH

BO3HUKHOBEHHE U Pa3BUTHE )KU3HU HA 3eMJie

2.1

JloHayyHbIE TPEACTABICHUS O 3apPOXKIACHUM KW3HUA. HayuyHble TMIOTE3BI
BO3HMKHOBEHHUS KU3HU Ha 3emiie: abuoreHe3 W maHcrepMus. XuMHU4YecKas
PBOJIIOLUS. JKCIEPUMEHTAIBHOE TOATBEPKICHUE XUMHUYECKOW 3BOIIOLUU.
HauaneHble dTambl  Ouosiormdeckod spomonuu. ['unoreza PHK-mwupa.
[IepBbie KIE€TKA U UX 3BOIONUA. DOPMUPOBAHUE OCHOBHBIX TPYII >KHUBBIX
OpraHUu3MOB

2.2

Paseutue xn3Hu Ha 3emiie To dpaM M nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickas apbl. [lameo3olickast spa U ee MEepUoibl: KeMOPUNUCKHIA,
OPAOBUKCKHM, CUIIYPUMCKUW, JEBOHCKHM, KAaMEHHOYTOJIbHBIM, MEPMCKUHU.
Me3030iiCcKast 3pa U €€ MEPUOAbl: TPUACOBBIN, FOPCKUN, MEJIOBOMA.
KaiiHo30MCKasgs 3pa W €€ TMEPUOIbl: IMAJICOTCHOBBINM, HEOTCHOBBIN,
AHTPOITOrE€HOBBIN. XapaKTEPUCTUKA KJIMMaTa U T€OJIOTUYECKUX MPOLECCOB.
OCHOBHBIEC JTanbl 3BOJIOLMUA  PACTUTEIIBHOTO W KUBOTHOTO  MHUpa.
Apomopdo3bl y pacTeHUl U KUBOTHBIX. [losiBIeHUE, pacliBeT U BEIMUPaHUE
IPYII KUBBIX OPraHW3MOB

2.3

CucteMa OpraHMYECKOr0 MHUpa Kak oOTpakeHue »53Botonud. OCHOBHBIE
CUCTEMATHUYECKUE TPYIIbl OPraHU3MOB

2.4

DBOJIIOLIMS YEJIOBEKA. AHTPOIOJIOrUs KaK HayKka. Pa3BuTue npeacraBieHuil o
IPOUCXO0XKJICHUN 4YeoBeKa. MeTobl u3ydeHus: anTpororesesa. Cxoncrsa u
pa3inyus 4eloBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHNE YeJIOBEKa.
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JIBwxymue  cuibl  (dakTopel)  aHTpomnoreHne3a.  HacnenctBeHHas
W3MEHUYMBOCTh M E€CTECTBEHHBIM 0TOOp. OOIIecTBEeHHBIH 00pa3 KU3HH,
M3rOTOBIICHUE OPYAUI TpyAa, MBILIUICHHUE, PEYb

2.5

OCHOBHBIE CTAJIMM Y BETBU HBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, HeToBeK
yMenbii, YenoBek npsAMoxoAslni, YenoBek HeaHAEPTaAIbCKUK, YeloBek
pasymHbld. Haxogku HCKOMaeMbIX OCTaHKOB, BPEMsSI CYILIECTBOBAHUS,
00J1acTh pacrnpocTpaHeHus, 00beM rOJIOBHOTO MO3ra, 00pa3 >KM3HU, OPYIUsI

2.6

YenoBeueckue  packl. OCHOBHbBIE  OONbLIME  pachl:  €BpPONEOMIHAS
(eBpasmiickasi), HErpo-aBCTpajouAHas (PKBATOPHAIIbHAS), MOHTOJIOUTHAS
(a3maTcko-aMepukaHcKas). YepTsl MNPUCIOCOOIIEHHOCTH TpEeCTaBUTENCH
JEJIOBEYECKMX pac K YCJIOBHUSIM CYIIECTBOBaHUS. EJMHCTBO uelIOBEUYECKHX
pac. Kputuka pacusma

OpraHu3Mbl U OKpY>Karolas cpea

3.1

DKOJIOTUS KaK HayKa. 3a/laud U pa3Jeibl IKOJIOTUHA. METOIbl SKOJIOTHYECKUX
WCCIeNOBaHUM.  Dkoyiormueckoe  MupoBo33peHue. Cpenpl  oOuTaHus
OpraHU3MOB: BO/JTHASI, Ha3eMHO-BO3/1yIITHAS, MMOYBEHHAS,
BHYTPHUOPTaHU3MEHHAs

3.2

Okonoruueckue ¢akropsl. Kiaccudpukanus 5>K0IOrHUECKUX (PaKTOPOB:
abnoTHYecKue, OMOTUYECKUE M aHTPONOTeHHbIE. J[eficTBHE KOJIOTMYECKHUX
(hakTOpOB Ha OPraHU3MBI

3.3

AGunotrnyeckue (pakTophl: CBET, TEMIEPATypa, BIaKHOCTb. POTONEPUOIN3M.
[IpucnocoOnenusi OpraHu3MOB K JEHCTBUIO aO0MOTUYECKHX (DaKTOPOB.
bHoJIOrM4ecKne puTMbl

3.4

buotnueckue  ¢akropsl.  Buabl = OMOTHMYECKMX  B3aMMOJEHCTBHIA:
KOHKYPEHUMS, XUIIHUYECTBO, NAPA3UTU3M, MYTyajdu3M, KOMMEHCAIN3M
(HaxJIEOHUYECTBO, KBApTHUPAHTCTBO), aMEHCAJIU3M, HEUTpalu3M. 3HauCHUE
OMOTHMYECKHX B3aUMOJEHUCTBUN JUIsI CYLIECTBOBAaHHMSI OpPraHM3MOB B
MPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XApPaKTCPUCTHUKHU  IIOIIYJIAIIHUH. OCHOBHBIC TOKa3aTeNIHu
MOIMYJIAIHUHN: YNCICHHOCTD, IINIOTHOCTBL, POXKIAEMOCTh, CMCPTHOCTD, IIPUPOCT,
MUI' DAL, I[I/IHaMI/IKa YUCJICHHOCTH IOITYJIALMHU U €C PCTYJISIHA

COO6H.IGCTB3 H 3KOJOI'MYC€CKHUE CUCTEMBI

Coo0miecTBO opranu3sMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHIOBaf,
MPOCTPAHCTBEeHHAs, Tpoduueckas (muineBasi). Bumabi-nomuHanTel. CBs3U B
OHOIIEHO3€E

4.2

DKoJioruueckne cuctembl (dKocucTembl). l[loHsTHe 00 »3KOCHUCTEME W

6I/IOFGOHGHO3C. (DYHK]_II/IOHEUIBHLIC KOMITIOHCHTHI OKOCHUCTCMBI:
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MPOIYIICHTBI, KOHCYMEHTBI, PEAyIHeHThl. KpyroBopoT BEIIECTB W IMOTOK
PHEPTUM B JKocucTeMe. Tpodudeckue (MUIICBBIC) YPOBHH SKOCHCTEMBI.
[Tumesbie e u cetr. OCHOBHBIE TOKAa3aTeNW SKOCHCTEMBI: Omomacca,
MPOAYKIIAA. JKOJOTUYECKUE THPAMHIBI: TMPOAYKIMH, YHCICHHOCTH,
oromaccel. CBOMCTBA SKOCUCTEM: YCTOMYUBOCTh, CAMOPETYJISIUS, PA3BUTHE.
Cykieccus

4.3

[IpupoHBIE IKOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCHCTEMa XBOWHOTO
WIH TTUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  HKOCHUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
bronornyeckoe u XO3SIIICTBEHHOE 3HaYCHUE arpo3KOCUCTEM
U YpOOIKOCHCTEM.

buopa3zHooOpasue kak (akTop YCTOHYMBOCTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pasHOoOOpasus Ha 3emiie

4.4

Yuenne B.M. Bepnanckoro o Ouocdepe. I'paHuipl, cocTaB U CTPYKTypa
ouochepsrl. XKuboe BemiectBo u ero ¢pyHkiuu. OcobeHHocTu 6uochepsl Kak
rI100aNbHOW AKOCUCTEMBI. J[MHaMHuYecKoe paBHOBECHME M OOpaTHasl CBS3b B
ouocgepe. KpyroBopoTs! BemecTB 1 OMOT€OXUMUYECKUE LUKIIbI 3JIEMEHTOB
(yrnepopa, azora). 30HATBHOCTH OHochepbl. OCHOBHBIC OMOMBI CYIITH

4.5

UenoseuecTBO B Onochepe 3eMiau. AHTPONOTeHHbIE U3MEHEHUS B Onocdepe.
['1100a1bHBIE YKOJIOTUYECKUE TTPOOIIEMBI.
OcHOBa pAaIMOHATBLHOTO YIMPABICHUS MPUPOJHBIMH pecypcamMu H HX

WCIoJIb30BaHue. JlocTHKeHUs1 OMOJIOTUY U OXpaHa MPUPO/IbI
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