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OenepanbHas paboydas mporpamma 1o yueoHomy npeamety «buonorusy (6a3oBbiit
ypoBeHb) (mpeameTHas o00nacTh «EcTecTBEHHO-HAaydyHbIE TIPEAMETHD) (Haiee
COOTBETCTBEHHO — IIporpamMMma 1Mo OHOJIOTUM, OMOJOTHS) BKJIOYAET IMOSCHUTEIbHYIO
3alUCKY, COJEp)KaHWe OOy4YeHHUs, TUIAHUPYEMbIe pe3yJbTaThl OCBOCHHUS MPOrPaMMBbI
no  OWojoruu,  TEeMaTHuecKoe  IUIAHMPOBAaHHWE,  TMepeyeHb  (KoauQukarop)
pacnpeielIeHHbIX M0 KJlaccaM MpPOBEpPSEMbIX TpeOOBAaHUU K pe3ylbTaTaM OCBOCHHS
OCHOBHOU 00pa30BaTesIbHONM MPOTrPaMMBbl CPETHETO OOIIEro 0Opa30BaHUsS U IJIEMEHTOB
coJiepKaHus 0 OUOJIOTHH.

[TosicHuTenpHAs 3amucKa OTpakaeT OOIIHME e W 33Ja4yd U3Y4YeHUs OHOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEATNOChIIOK K €€ HM3YUYCHHIO O0YyJaroluMUCH,
MECTO B CTPYKType y4yeOHOro IUjlaHa, a TakXKe IMOAXOJbl K OTOOpY COAEep>KaHufi,
K OIPEJICTICHUIO TIAaHUPYEMBIX PE3YIbTaTOB.

Conepxanne o00y4deHUsT PACKpPBIBAE€T COJACPKATENbHBIE JIMHUU, KOTOPHIC
NpeaIaraloTcs I 00s13aT€IbHOr0 U3Y4YEHHsS] B KaXKJIOM KJacC€ Ha YPOBHE CPEIHErO
o0riero ooOpa3oBaHuUs.

[Inanupyembie pe3yibTaTbl OCBOCHHS MPOTpaMMbl MO OHOJOTHMU BKIIOYAIOT
JMYHOCTHBIE, METaIllpeJIMETHBIC PE3yJbTaThl 32 BECh NEPHUOJ] OOyYeHHS Ha YpPOBHE
cpenHero oOmero oOpa3oBaHMs, a TAaKXKe MPEAMETHBIE JOCTHXKEHHUS O0ydarouierocs
3a KaXKJIbIil To 00y4YeHUsl.

HOACHUTEJIBHASA 3AITUCKA

I[Ipu paszpaboTke TmporpaMMbl IO OHOJIOTMU  TEOPETUYECKYID  OCHOBY
JUTSL  OTNPEIICTICHHUS TOAXO0A0B K (OPMHUPOBAHMIO COACPKAHUS Y4eOHOTO TMpeaMeTa
«buonorus» COCTaBHJIN: KOHLIENITYaJIbHbIE MOJIOKEHUS dI'oC COO
0 B3aUMOOOYCJIOBIICHHOCTH IIEJICH, COACpKaHUs, pe3yIbTaTOB 00ydeHUsT U TpeOOBaHUN
K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKCHHUS 00 OOIIMX IENAX W TMPHHIINIAX,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEIHETo 00IIero oopa3oBaHusI
B Poccuiickoit deneparinu, a TaKxkKe MOJIOKEHUS O creruduke OHOJIOTHH, €€ 3HAaUCHU!
B IIO3HAHWY KUBOH MTPUPOABI M 00€CTICUCHNUH CYIECTBOBAHUS YEITOBEYECKOTO 00IIEeCTBA.
CornmacHO Ha3BaHHBIM ITOJIOKCHHUSIM OIPEICICHbBl OCHOBHBIE (DYHKIIMHM TIPOTPaMMBbI
1o OUMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo OMONOTHM JaeT MpEJCTaBICHUE O MLEeNsiX, 00 oOiel crpaTeruu
OOydYeHHMsI, BOCIUTAHUS M Pa3BUTHS OOYJAIOIIMXCS CPEICTBAMU Y4EOHOTO TpeaMera
«buonorus», ompenenser 00s3aTeTbHOE MPEAMETHOE COACP)KAHHE, €r0 CTPYKTYpY,
pacmpeieseHue 1o pas3aesiaM U TeMaM, PpEKOMEHTyeMYIO TTOCIeI0BATEIbHOCTD N3YICHUS
y4e0HOT0 MaTepHalia ¢ y4eTOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TIOTUKH
00pa3oBaTEIHLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00y4JarOIIMXCS.

B mporpamMmMe mo OHMONOTHMU TaK)Ke YYUTBHIBAIOTCS TPEOOBAHHS K IJIAHUPYEMBIM
JUYHOCTHBIM,  METalmpeIMETHBIM W  TNPEAMETHBIM  pe3yjbTaTaM  OOY4YCHHS
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B ()OPMUPOBAHNHM OCHOBHBIX BUJOB Y4€OHO-TIO3HABATEIHHON AEATEIbHOCTH/YUEOHBIX
JeHCTBUM 00y4JarolUXCsl IO OCBOEHUIO COJEPKaHUsl OMOJIOrMUECKOro 00pa30BaHuUs.

B nporpamme mo Ouomormu (10—11 kimaccel, 0a30BbIi YpOBEHb) peaTM30BaH
OPUHLMII TPEEMCTBEHHOCTH B H3Y4YeHHUM Ouonoruu, Omarogaps uYeMy B HeH
IPOCMATPUBAETCS HAMPABJICHHOCTh HA Pa3BUTHE 3HAHH, CBA3AHHBIX C (OPMHUPOBAHUEM
€CTeCTBEHHO-HAYYHOTO  MHUPOBO33PEHHUsS, IIEHHOCTHBIX OpPUEHTAIMA  JUYHOCTH,
HKOJIOTUYECKOTO MBIIIICHUS, TPEACTABICHUI O 3J0POBOM 00pa3e KU3HHU U OEPEKHBIM
OTHOILIEHUEM K OKpYXKawllen npupogHou cpene. llodtomy Hapsaay ¢ u3ydyeHUEM
00111e0MONIOTHYECKUX TEOpUM, a TaKKe 3HAHUW O CTPOCHHUH >KMBBIX CHCTEM Pa3HOTO
paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX MPOIECCOB B IMPOrpaMme
1o OUOJIOTMH yAeNIeHO BHUMaHHUE UCTIOIb30BAHUIO MOJIY4€HHbBIX 3HAHUH B TOBCEAHEBHOM
KU3HU JIJIs1 pEIICHUs IPUKIIAIHBIX 33]1a4, B TOM YKcie: MPO(UIAKTUKNA HACIEACTBEHHBIX
3a00JIEBaHUI YeJIOBEKa, MEIUKO-TEHETUYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
HKOJIOTMYECKH 11€71€CO00pa3HOro TMOBEJEHUS B OKpYXKarouled MpUPOAHON cpere,
aHaJlu3a  BIUSHUS ~ XO3SIMCTBEHHOM  JICSITENBHOCTH  YEJIOBEKAa Ha  COCTOSIHUE
OPUPOJHBIX W HCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHHE BHUMAHUS K MPUKIATHOU
HaMpaBJICHHOCTH Yy4eOHOro mpeamera «bHoJOrHs» TPOAMKTOBAHO HEOOXOAUMOCTHIO
oOecrieueHusl YCIOBUH Ui pEIICHUS OJHOM W3 aKTyaJbHBIX 33434 LIKOJIBHOTO
OHMOJIOrMYECKOro 00pa3zoBaHus, KOTOpas Mpeanojaraet popMupoBaHUe y 00y4aroIUXCs
CIIOCOOHOCTH  aJaliTUPOBAaThCA K  M3MEHEHUSM JUHAMUYHO  Pa3BUBAOLIEIOCA
COBPEMEHHOI'0 MUPA.

[IporpamMa 1o OWOJIOTHUU SABJISETCS OPUEHTHUPOM Ul COCTaBJICHUS pPabOUUX
POrpaMM, aBTOPHI KOTOPHIX MOTYT MPEIJIOKUTH CBOM BapUaHT IMOCIEI0BATEIHHOCTH
U3YUCHHUS M CTPYKTYpbl y4eOHOro maTepuana, CBO€ BHJEHHUE IMyTel (HOpMHpOBaHUSA
y obyuaronuxcsi 10—-11 kmaccoB mpeaMeTHBIX 3HaHUM, YMEHUW U CIOCOOOB yueOHOMU
JESTENFHOCTH, a TaKKe METOJUYECKHX pEIICHWH 3aJad BOCIUTAHUS U Pa3BUTHUSA
cpeacTBaMu yueOHoro npeamera «buomorusy.

buonorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMsI 3aHUMAET BaXKHOE MECTO.
On obecnieunBaeT popmMupoBaHue y 00ydaromuXcs MPeACTaBICHNN 0 HAyYHOU KapTUHE
MUpa, pacmupser u 0000maeT 3HAHUS O JKMBOM NPUPOAE, €€ OTIUYUTEITHHBIX
NpU3HAKaX — YPOBHEBON OpraHM3allMd U SBOJIIOLMU, CO3[AeT YCIOBHS AJISA: MO3HAHUS
3aKOHOB KMBOW MPUPOJIbI, (HOpMUPOBaHUS (PYHKIIMOHAILHOM TPaMOTHOCTH, HABBIKOB
3I0pOBOr0 M 0€30MacHOro o0pasza KHU3HHU, SKOJIOIMUECKOTO MBIIUICHUS, LIEHHOCTHOTO
OTHOLLEHUS K dKUBOW MPUPOJIE U YETIOBEKY.

Bonbmoe 3HaueHne OMONOTUS MMEET TaKXe JUIsl PEIICHUS BOCHHUTATEIbHBIX
Y Pa3BUBAIOIIUX 33Jlay CPEAHEro oOIero o0pa3oBaHus, COIMATU3AIMN 00YJaIOIIUXCS.
N3yuenne Ouonoruu oOecrednBaeT yCIoBHs i (OPMUPOBAHUS MHTEIUIEKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH(OPMAIMOHHBIX HABBIKOB, JACTETUYECKON KYIBTYPHI,
CTIIOCOOCTBYET WHTErpanuu OMOJOTMYECKUX 3HAHUN C TPEACTABICHHUSIMHU U3 IPYTrUX
y4e€OHBIX TIPEIMETOB, B YaCTHOCTH, GU3MKK, XuMuu U reorpaduu. HasBanHbIE
MOJIOKEHUST O MpeAHa3HAYeHUH yuyeOHoro mpeamera «buomorus» cocraBUiIM OCHOBY
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JUISL  OTpENENICHUs] TOAXOI0B K OTOOpY M CTPYKTYPUPOBAHHUIO €ro COJAEp:KaHus,
IPEJCTABJIEHHOrO B IPOTrPaMMe 0 OHUOJIOTUH.

Otbop conepxkanusi ydeOHOro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYILIECTBIIEH C MO3UIUHN KYJIbTYpOCOOOPA3HOIO MOAXOAA, B COOTBETCTBUHU C KOTOPBIM
oOy4aromuecs: TOJDKHbI OCBOUTH 3HAHUS U YMEHHMs, 3HAUMMbIE ISl (POpMHUPOBAHUS
O0IIIeil KyJIbTYpPHI, OMPEIEIAIONINe MOBEJACHUE YEIOBEKAa B OKPY)KAIOLIEH MPUPOIHON
cpene, BOCTpeOOBaHHBIE B TOBCEAHEBHOW J>XM3HU M MPAKTUYECKON JesATEIbHOCTH.
Oco0oe MecTo B ATOM CHUCTEME 3HAHMM 3aHUMAIOT 3JIEMEHTBHI COAECPIKAHUSA, KOTOPbIE
CIIy>)KaT OCHOBOW i1 (hOPMHPOBAHUS TPEICTABICHUNA O COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHE MHpA M LIEHHOCTHBIX OPUEHTALMIX JTUYHOCTH, CIOCOOCTBYIOLIUX
ryMaHU3alu OMOI0THYECKOro 00pa30BaHuUs.

CtpyKkTyprpOoBaHHUE collepKaHusl y4eOHOro Marepuaja B MporpaMMe 1o OUOIOTHH
OCYIIIECTBJIICHO C YYE€TOM MPUOPUTETHOIO 3HAYEHUS 3HAHUM 00 OTIMYMUTEITbHBIX
OCOOCHHOCTSIX JKMBOW TIPUPOJABI, O €€ YPOBHEBOW OpraHM3alid M HBOJIOIUH.
B cOOTBETCTBUM € 3TUM B CTPYKType Y4eOHOro mnpeamera «buosorus» BbIIEIECHBI
CIIENYIOIINE COAEepKaTenbHble JTUHUM: «buomoruss kak Hayka. MeTonbl Hay4dyHOrO
no3HaHus», «Kierka kak Ouonormyeckas cucrema», «OpraHu3m Kak OHOJOrHYecKas
cucremay, «CuctemMa M MHOrooOpa3ve OpraHuyecKOro Mupa», «IBOJIOLUS KUBOU
IPUPOAB», « IKOCUCTEMBI U MIPUCYLTUE UM 3aKOHOMEPHOCTHY.

Lenpb nzydyenust yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJICHUE
OOy4YaIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIMOHAJIBHOM OpraHU3aluy >KHUBBIX
CHUCTEM pa3HOro paHra M MpUOOpEeTeHHE YMEHUN HCIIOJb30BaTh JTH 3HAHUSA
JUIsl TPAMOTHBIX JICWCTBUI B OTHOIIEHWH OOBEKTOB >KMBOW MPUPOJBI M PEIICHUS
Pa3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTrmxkenue LETIN U3y4YEHHUS y4eOHOro npeamera «buonorus»
Ha 0a30BOM ypOBHE 00ecreunBaeTCs pelIeHUEM CIEeIYIOMUX 3a1a4:

OCBOEHHE O0YYAIOIIMMUCS CUCTEMbI 3HAHUN O OMOJOTHYECKUX TEOPUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTAX,  THIIOTe3aX,  IpaBWIAX,  CIYKAaIUX  OCHOBOM
U1 POPMHUPOBAHUS IPEJCTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHUPA, O METOIaX
HAYYHOT'O O3HAHUS, CTPOCHUH, MHOT000pa3uu U 0OCOOEHHOCTSX JKUBBIX CUCTEM Pa3HOTO
YPOBHS OpraHu3allid, BBUIAIOIIMXCA OTKPBITHSIX H COBPEMEHHBIX HCCIIEJOBAHUSIX
B Omonoruu;

dbopMupoBanue y  oOydarOmIMXcs  MO3HABaTENIbHBIX,  HMHTEIUIEKTYaJbHbIX
Y TBOPUECKUX CIIOCOOHOCTEM B MPOLECCE aHAIN3a IaHHBIX O ITYTAX Pa3BUTHS B OMOJIOTUU
HAay4YHBIX B3IVISIAOB, UAEH M MOJAXOJOB K M3YYECHMIO JKMBBIX CHUCTEM Pa3HOIO YPOBHS
OpraHu3aluy;

CTaHOBJICHHE y O0y4YaIOIIMXCs 001Ie KyabTypbl, (PYHKIIMOHAIBHON I'PAMOTHOCTH,
pa3BUTHE YMEHUWU OOBSACHATH M OLICHUBATh SIBJICHUS OKPYXKAIOUIEr0 MHpa >KUBOU
MPUPO/IBl HA OCHOBAHUH 3HAHUH U OTBITA, TOMYYEHHBIX TTPU U3Y4CHUHN OMOJIOTHH;

dbopmupoBaHue 'y OoOydYaromUXCd YMEHUM  WJUTIOCTPUPOBATh  3HAYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTUUYECKOW JESITEIIbHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI M arpoOMOTEXHOIOTHIA;
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BOCIIUTAHUE YOEKJEHHOCTH B BO3MOXHOCTU TIO3HAHUSA YEJIOBEKOM JKUBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOI0 OTHOLIEHUS K HEW, COOIIIOICHUS S TUYECKUX HOPM
IpU MPOBEACHUH OMOJIOTUYECKUX UCCIIEOBaHUI;

OCO3HAaHUE IICHHOCTH OMOJIOTMYECKUX 3HAHUM ISl TOBBIILIEHUS  YPOBHS
HKOJIOTMYECKOU KYIbTYpBI, AJ11 POPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

OpUMEHEHUE TMPUOOPETEHHBIX 3HAHWKA W YMEHUHW B TMOBCEAHEBHOM KU3HU
JUTSL OLIEHKU TIOCIIEACTBUI CBOEW AESTENHHOCTH MO OTHOIIEHUIO K OKpYXKaroulei cpee,
COOCTBEHHOMY  3/I0pOBbIO, OOOCHOBaHHME U COOJIIOJIGHHE MEp MNPOPUIAKTUKH
3a00JIeBaHMII.

B cucreme cpeagnero obmero oOpazoBaHusi «buosorus», u3ydaemas
Ha 6a30BOM YPOBHE, ABJIAETCS 0053aTEIbHBIM YU€OHBIM MPEAMETOM, BXOISAIIUM B COCTaB
npeameTHon o0nactu «EcTecTBeHHO-HAayUHbIE IPEAMETHIY.

OO1iee ynca0 4acoB, PEKOMEHJOBAHHBIX Ul W3y4eHUs Ouosnoruu, — 68 4acos:
B 10 xnacce — 34 yaca (1 gac B Heaemo), B 11 kimacce — 34 gaca (1 yac B Hezeno).
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COJEPXXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buosiorusi Kak HaykKa

buonoruss kak Hayka. CBsi3b OHOJOTMH C OOIIECTBEHHBIMH, TEXHHYECKUMU
U JIPYTMMHU €CTECTBEHHBIMU HayKamu, (uiocodueit, ITUKOM, SCTETUKOM U nmpaBoM. Poiib
ouosorn B (OPMUPOBAHWM COBPEMEHHOW Hay4dyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Meronpl TO3HAHUS >KUBOW TPUPOABI (HAOMIOACHHUE, IKCIEPUMEHT, OIHCAHUE,
u3MepeHue, Kiaccupukamms, MOJASITMPOBAHNE, CTATUCTUYECKAst 00pad0OTKa JaHHBIX).

Hemoncmpayuu:
lopmpemuwi: Y. [lapBun, I'. Mengens, H.K. Konbros, Ix. Yorcon n @. Kpuk.
Tabnuyvt u cxemvi: «MeToAbl MO3HAHUS KUBOU TPUPOIBI».

Jlabopamopmuvle u npakmuueckue paoomol:
[Tpaktuueckas padora Ne 1. «Mcrnonb30BaHuEe pa3IMYHBIX METOIO0B IIPU U3YUYCHUH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cuCTeMbI U X OPraHU3ALMSA

XKusble cuctembl (OMOCHCTEMBI) Kak NHpeaMeT u3ydeHus Ouosioruu. OTiamyue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM M WX pa3HOooOpa3ue. YPOBHH OpraHu3aluu OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBINM, MOMYJIALMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIEHOTHYECKHH ), OMOChHEPHBIH.

Hemoncmpayuu:

Tabauywl u cxemvi: «OCHOBHBIE MPU3HAKHU KU3HUY, « Y POBHU OpPraHU3allMU KUBOU
PUPOABDY.

Obopyoosanue: moaenb monekynbl JIHK.

Tema 3. XuMn4ecKuil COCTAB U CTPOEHHE KIETKH

XUMHYECKUM COCTAaB  KIETKM. XUMHYECKUE DJIEMEHTHI: MAaKpPOAIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bojia 1 MUHEpaIIbHBIE BELIECTBA.

@yHKIHUH BOJbI 1 MUHEPAIbHBIX BEIIECTB B KJIeTKE. [loiepxanre 0CMOTHYECKOTO
Oananca.

benku. CoctaB u crpoeHHe O€IKOB. AMHUHOKHCIOTBI — MOHOMEpBI OEJIKOB.
He3aMeHuMble W 3aMEHUMBIE AMUHOKHUCIOTH. AMHUHOKHCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbI O€JIKOBOW MOJICKYJbI (MIEpBUYHASI, BTOPUYHAS, TPETUYHAS M YETBEPTUUHAS
CTPYKTypa). XUMHUUYECKHE CBOWCTBA 0eNKOB. bruonornueckue QyHKIMN OEIKOB.

depmeHThl — Ouosiornueckue katanmsatopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
HEeHTp, cyoctpaTHas cnenuduunocts. Kopepmentsl. Butamunbl. Otanuns GepMeHTOB
OT HEOPTraHMYECKUX KaTaau3aTopoOB.
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VYrneBoasl: MOHOcaxapubl (TJIIOKO3a, pubo3a U JAe30KCUpu003a), Aucaxapuibl
(caxapo3a, JaKkTo3a) M  TOJMCAaXapuipl (Kpaxmay, TIJIMKOT€H, LEJUIH0I03a).
Bbuonornyeckue pyHKIMH YriIeBOIOB.

Jlunuast: Tpuraunepuibl, Gochomunuasl, crepousl. ['uapopmibHO-TuAPOdHOOHBIE
cBoiicTBa. buonornueckne QyHkuuum aunuaoB. CpaBHEHHE YIrieBOAOB, OEIKOB
Y JIMMHUI0B KaK UCTOYHUKOB YHEPTUU.

Hyxnennossie kucnorer: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIIEMHOBBIX
kucnor. Crtpoenne u ¢ynkuuu JHK. Ctpoenune u ¢ynxkuum PHK. Bugsr PHK.
AT®: ctpoenue u GyHKIIHH.

[uronorus — Hayka o kierke. Kierounas teopust — npuMep B3auMOJIECUCTBHS UIEN
¥ (aKTOB B HAYYHOM MO3HAHUU. METOIbI 3yUeHUs KIETKH.

Krnerka kxak nemnoctHast >kuBas cucrema. OOmue MpU3HAKH KIIETOK: 3aMKHYTas
HapyxHast MmemOpana, mosiekyssl JIHK kak renernueckuii ammapar, cucTeMa CUHTE3a
Oenka.

Tunbl KIETOK: dyKapuOTHYeCKas M mpokapuotuyeckas. OcoOEHHOCTU CTPOCHUS
MpoKapuoTHUYeCKOM kieTku. Knerounas crenka Oaktepuil. CTpoeHHe 3yKapuOTHUECKOM
kJeTKU. OCHOBHBIEC OTIUYHSI PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKU.

IIoBEpXHOCTHBIE CTPYKTYpbl KIIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC,
ux (ynkuuun. Ilnazmarnueckas memOpaHa, ee cBoMcTBa M (QyHKuuu. lluromnasma
u ee opranouasl. OnHomemOpanHble opraHouabl kietku: OIIC, anmapat I'ombmxu,
a30coMbl.  [IoyaBTOHOMHBIE  OpPraHouabl KJIETKH: MHUTOXOHAPUH, IUIACTH[BI.
[Ipoucxoxaenne MUTOXOHIPUH U racTua. Bunbl mnactua. HememOpanHbie opraHouabl
KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTpP, LUEHTPUONU, PECHUYKH, XIYTHUKU. DyHKIUN
OpraHOMJIOB KJIETKU. BKiroueHus.

SAnpo — perynaropHbli 1HeHTp kieTkd. CTpoeHuwe snpa: sjaepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BENIECTB B KIETKE.

Hemoncmpayuu:

llopmpemwvi: A. Jleenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, K.M. bap.

Jluacpammul: «PacnpeneneHue XMMHUYECKUX DJIEMEHTOB B HEXUBOU IPUPOZACH,
«Pacnpenenenre XMuMHIECKUX 3JIEMEHTOB B JKUBOW ITPUPOLIEN.

Tabnuyvr u cxemvi: «llepmonnueckas TaONHMIA XUMUYECKHUX DJIEMEHTOBY,
«CTpoeHue MONEKyNbl BOAbl», «buocuHTe3 Oenkay, «CTpoeHUuEe MOJEKYIbl OelKay,
«Ctpoenue pepmenta», «Hyknennosie kucnotsl. JJTHK», «Ctpoenue Mmonekynbr ATO»,
«CTpoeHHE DYKapHUOTHYECKOM KIIETKM», «CTpoeHue XMBOTHOM KIETKW», «CTpoeHue
pacTUTENbHON KIEeTKn», «CTpOEHHE IMPOKapHOTHYECKON KieTKn», «CTpoeHue sapa
KJIETKWY, «YTIEBOAbBDY, «JIMMUABI.

ObopydoeaHue.: CBETOBOM MHKpPOCKOI, O0OpydOBaHHE il MPOBEICHUs
HAOMIOJEHUHM, W3MEpPEeHUH, OSKCIEPUMEHTOB, MHKPOIpENapaThl  PaCTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIETOK.
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Jlabopamopuvie u npakmuyeckue padomoi:

Jlaboparopnas padota Ne 1. «/3ydueHune KaTaTUTUYECKOM aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl WM KaTanas3bl)y.

JIabopatopHast pabota Ne 2. «l/3yueHue cTpoeHUs! KJIETOK pacTEHH, dKUBOTHBIX
U 6aKkTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIpPENapaTax U UX OMUCAHHUE.

Tema 4. ’KusHeaesiTeIbHOCTD KIETKH

OOmeH BemiecTB, WM MeETa0OIM3M. AcCUMWIALNMS (TJIACTHUECKUN OOMEH)
U JUCCUMWIALMS (PHEPreTHYecKuid OOMEH) — JBe CTOPOHBI €IMHOr0 mMpolecca
meTabonmm3ma. Ponb 3aKOHOB COXpaHEHHsS BEIIECTB W OJHEPrUM B TMOHUMAHHUU
MeTabou3Ma.

Tuner oOMeHa BemiecTB: aBTOTpopHBIE W rerepoTpodubii. Pombs depmerToB
B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTUU B KIIETKE.

®ortocunte3. CeroBas U TemHOBas ¢a3bl ¢orocuHTe3a. Peakuun orocunHTesa.
DddextuBHOCTh (hoTOCHHTE3a. 3HAUEHUE (DOTOCUHTE3A I KU3HU Ha 3emie. BausHue
yCIOBHM cpenbl Ha (OTOCHMHTE3 U CHOCOOBI TOBBIMICHUS €ro TMPOTYKTUBHOCTU
y KyJIbTYPHBIX PACTCHUH.

XeMmocuHTe3. XeMOCUHTE3UpYIoLe 0akTepru. 3HaU€HUE XEMOCHHTE3a JJ1s1 )KU3HU
Ha 3emuIe.

DOHepreTuueckuii 0oOMEeH B KieTKe. PaciiermieHne BeleCTB, BbIJIECICHHE
U aKKyMYJIHPOBAHHE DHEPTUU B KIIETKE. DTalbl YHEPreTHUYeCKoro oomMeHa. [ mrkonus.
bpoxenne u ero Buabl. KucmopomHoe OKHCICHHWE, WM KJIETOYHOE JIbIXaHHE.
OxucnutenbHoe hochopmimpoBanue. IPPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuun marpuunoro cuntesa. ['enernueckas nadopmanus u JJHK. Peamuzanus
reHeThuecko uH(opmanuu B KJIeTKe. [ eHeTuyeckuid KoJ M €ro CBOMCTBa.
Tpanckpunuusi — marpuunbiii cuate3 PHK. Tpancnsuus — 6uocunTte3 Oenka. DTarmbl
Tpancsiiun. KogupoBanue amunokucaot. Pors pudocom B buocuuTe3e Oenka.

Hexnerounpie ¢GopMbl KU3HU — BHPYCHL. VIcTOpHsT OTKpBITHS BUPYCOB
(A.H. W BanoBckwuif). OCOOEHHOCTHM CTPOEHHS M JKU3HEHHBIH IIUKI BHUPYCOB.
baktepruodaru. bone3sHu pacteHuii, >KUBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC BHUPYCAMH.
Bupyc wummynonedunmra uenoBexka (BUY) — Bo3Oymurens CIIWla. OOparnas
TPaHCKPUIIIUS, peBepTa3a U uHTerpasa. [lpodunakTika pacnpocTpaHEHUS! BUPYCHBIX
3a00JIEBAHU.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, /I.1. MBanoBckuii, K.A. Tumupsizes.

Tabnuyvrt u cxemvi: «Tumbsl mATaHUS», «MeTabomu3my», «MUTOXOHAPUS,
«IHepreTudeckuii  oOMen», «Xnopormiacty, «Dorocunres», «Ctpoenne JHK»,
«Ctpoenue u (QyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «[ eHeTMUYEeCKU KOI»,
«Bupyco», «bakrepuodarn», «CtpoeHue u >ku3HeHHbIM 1Mk Bupyca CIIN]la,
oaxTepuodaray, «Permmkanus JJHK».
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Obopyoosanue: wmopaenu-anmuakanuu «Yasoenne JIHK wu  Tpanckpumiusy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JTHK.

Tema S. Pa3MHOKeHMe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB

KiteTouHbIi HUKII, WK )KU3HEHHBIA LUK Ki1eTku. MaTepdasza u murtos. Ipoueccel,
nporekamomue B uHTepdaze. Pernmkanusa — peakuuss matpuuHoro cunresa JIHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JIUTIJIOMTHBIA M TaIljIOUTHBIN
XpOMOCOMHBIE HAOOphl. XpoMatunbl. lluTonoruyeckre OCHOBBI Pa3MHOXKCHUS
Y UHAUBHUAYAIILHOTO PA3BUTHS OPTaHU3MOB.

Jenenue knetkn — MuTo3. Ctaguu muto3a. [Ipoueccel, mpoucxoasdine Ha pa3HbIX
CTaJUsIX MUTO3a. bHUOJOrMYeCKUil CMBICII MUTO3A.

[Tporpammupyemasi ruOenb KIETKU — aromnTo3.

@opMbl pa3MHOKEHHUS] OpPraHu3MoB: Oecrojioe W mojoBoe. Buasl Gecrnonoro
Pa3MHOXKEHMS:  J€JI€HUWE HAJBOE, [OYKOBAaHME OJIHO- M  MHOTOKJIETOYHBIX,
CIIOpOOOpa30oBaHUE, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHHPOBAHUE
OpPraHU3MOB, €T0 3HAYEHUE ISl CEIEKLIAH.

[TomoBoe pa3sMHOXKEHUE, €T0 OTJIMYHUS OT OECIIONOTO.

Meiioz. Cragum Meio3a. Ilpomeccel, npoucxoisdlmue Ha CTaausIX Menosa.
[ToBenenne xpoMocoMm B Meno3e. KpoccnHrosep. bronorndyecknii CMbBICH M 3HAYEHUE
Meno3a.

["ameTorenez — mpouecc 00pa3oBaHUs MOJOBBIX KIETOK Y >KMBOTHBIX. [losioBbIe
JKeJe3bl: CEMEHHUKU U SSMYHUKUA. OOpa3zoBaHuE W PAa3BUTHE IMOJIOBBIX KIETOK — T'aMeT
(ciepmaro3ous, sileKiIeTKa) — crepMaToreHe3 M ooreHe3. OcoOEHHOCTH CTPOEHUS
SUIEKJIETOK U ciepMaTo3ouaoB. OmiogoTBopenue. [lapreHorexnes.

WuauBuayanbHoe  pa3BuUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(omOpuorenes). Ortanbl IMOPUOHAIBHOTO PA3BUTHA Y TO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpynsuus, opranorenes. I[loctamOpHoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHOHAILHOTO Pa3BUTHS: TPsIMOE, HempsiMoe (IMYMHO4YHOE). BrusHue cpems
Ha pPa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 [IBETKOBOTO PACTEHUSA: CTPOEHUE CEMEHHU,
CTaJN¥ Pa3BUTHSL.

Jemoncmpayuu:

Tabmuyer u cxemvl: «DopMbl  pa3MHOKEHUS  OpPraHU3MOBY»,  «JlBoiiHOE
OIUIOZOTBOPEHHUE Yy LIBETKOBBIX PACTEHUIN», «BereratnBHOE pa3sMHOXKEHHUE PACTCHUIN»,
«/lenenue knetku 6akTepuity, «CTpoeHUE MOJOBBIX KIETOK», «CTpOEHUE XPOMOCOMBI»,
«Kinterounbii Ky, «Permkanus JJHK», «Mwuto3», «Menosy, «lIpamoe u Henpsamoe
pazBuTHEe», «l'aMeroreHe3 y MIEKONMTAIOMUX W 4YeJoBeKa», «OCHOBHBIE CTaguu
OHTOT€HE3A.

Obopyodosanue: MUKPOCKOTI, MUKpPOIIperapaThl «CriepMaTo30u1bl
MJICKONIUTAIOLIETO», <«SIMIEKIeTKa MIEeKONUTarIero», «KapuoknHe3 B KIETKax
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KOpeIllKa JyKa», MarHuTHas Mojelb-aniumkanus «/lenenue xierku», moxens JIHK,
Mo/ieNTb MeTa(a3HOU XPOMOCOMBI.

Jlabopamopusie u npakmuyueckue pabomol:

JlabGoparopnas pabora Ne 3. «HabmogeHne MuTo3a B KIeTKaX KOHYHMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlaboparopras padora Ne 4. «M3yueHue CTpOCHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacjienCTBEHHOCTb U M3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHeruku. Mcropust pa3BuThs reHeTUKUA. Ponp murTosnoruu
¥ YMOPUOJIOTHH B CTAHOBJICHUU TEHETUKHU. BKiTa pOCCUICKUX U 3apyOeKHBIX Y4 EHBIX
B pa3BUTHE TE€HETUKH. METONbI TeHEeTUKH (THOPHIOIOTHYECKUHN, IMUTOTCHETHYECKUH,
MOJIEKYJISIpHO-T€HETHUEeCKUIi). (OCHOBHBIE TEHETHYECKHE TMOHATHS. [ eHeTnueckas
CUMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKpPEIUBaHUM.

3aKOHOMEpPHOCTH HACJIENOBaHUs IPU3HAKOB, YCTAaHOBJIEHHbIE ['. Menaenem.
MonorubpuaHoe ckpenuBaHue. 3aKoH eIMHO00pa3usi THOPUIOB MEPBOTO MOKOJICHHUS.
[IpaBrI0 TOMUHUPOBAHUS. 3aKOH PACUICIUIEHUSI TPU3HAKOB. [ UIIOTE3a YUCTOTHI TaMeT.
[lonHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JurnOpuaHoe cKpeluBaHue. 3aKOH HE3aBHCHUMOIO HAcJEJOBAaHHS MPU3HAKOB.
[{uToreHeTnyeckue  OCHOBBI ~ AUTHMOPUAHOIO  CKpEHIMBaHUSA.  AHaIU3UPYIOIIEe
cKpenuBaHue. lcnosib30BaHWE AaHAM3UPYIOUIErO0 CKPEIIMBAHUS I ONPENEIICHUS
TEHOTHIIa OCOOM.

CuerienHoe HacienoBaHue mpu3zHakoB. Pabora T. Moprana mo CIETICGHHOMY
HAaCJIEA0BAaHUIO T€HOB. HapyllleHne cueruieHus FeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHS HACIEACTBEHHOCTH. | €eHETUUECKHE KaPTBHI.

I'enetnka mnona. XpOMOCOMHOE OIpEAENeHUE MoJia. AYTOCOMBI M TIOJIOBBIE
XpOMOCOMBI. ['oMorameTHsle U rereporameTHble Opraiu3mel. Hacinenosanue npu3HaKos,
CLCIUICHHBIX C I1OJIOM.

N3menunBoCTh. Bkl N3MEHUMBOCTH: HEHACIIEACTBEHHASA U HaclieACTBEHHasA. Porb
cpeabl B HEHACIEICTBEHHOW W3MEHUMBOCTH. XapaKTEepUCTUKA MOAU(PUKALNOHHON
W3MEHYMBOCTH. BapuanmoHHBIM psig M BapuauuMoHHas KpuBasd. Hopma peakiuun
npu3Haka. KonruecTBeHHbIE M KaUECTBEHHbIE IPU3HAKU U UX HOpMa peakiuu. CBoiicTBa
MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBennasi, wiM TreHOTHNIMYECKasi, W3MEHUMBOCTh. KoMOuHaTuBHAs
U3MEHYUBOCTh. Melo3 U MOJIOBOM MPOLIECC — OCHOBAa KOMOWHATUBHOW M3MEHUYUBOCTH.
MyrtanuonHass M3MEHYUBOCTh. Kiaccudukamuss MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yactrota © nOpuUMHBl MyTauuid. MyrareHHbsle  ()akTOphl. 3aKOH
TOMOJIOTHYECKHUX PAJOB B HaclenCTBEHHOW n3MeHunBoctu H.M. BaBunosga.

BresnepHas HacIeACTBEHHOCTh U N3MEHYHUBOCTb.

I'enernka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METObI TEHETUKH YEJIOBEKA:
reHeaJlornYecKuil, OJIM3HEIOBbIN, ITUTOTCHETUYECKUM, OMOXUMHUYECKUH, MOJICKYJISIPHO -
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TCHETHYCCKUI. CoBpeMeHHOE oTpeJiesieHue TeHOTHIIA! IIOJTHOT€HOMHOE
CEKBCHHPOBAaHHUE, TCHOTHUNHUPOBaHME, B TOM uuciae ¢ mnomomblo [I[[P-anammsza.
HacmencrBeHnbie 3a001eBaHNs YeJIOBEKA: TeHHBIE 00Ie3HH, 00JI€3HU ¢ HACICACTBEHHOM
MIPEAPACIIONOKEHHOCTRIO, XPOMOCOMHBIE Oone3nn. ComMaTHYeCKHue M TEeHEepaTUBHBIC
myTtarui. CTBOJIOBBIE KiIEeTKU. [IpMHIMIBI 370poBOTO 00pa3a »XKW3HHU, AMArHOCTUKH,
npoQUIAKTUKM W JICYEHHS] TEHETUYeCKHX OoJe3Heil. MenuKo-reHeTH4ecKoe
KOHCYJIbTUPOBaHUE. 3HAUYCHUE MEIUITMHCKON TEeHETHKHU B MPEAOTBPAIICHUN U JICUCHUN
reHETHYECKHMX 3a00JICBAHUI YEIOBEKA.

Hemoncmpayuu:

llopmpemwvi: 1T'. Mengens, T. Mopran, I'. ne Ppuz, C.C. YeTrBepuKoOB,
H.B. Tumodees-Pecosckuii, H.1. BaBumnos.

Tabruyvr u cxemvi: «MOHOTMOPUIHOE CKpEIIMBAHUE W €r0 IIUTOr€HEeTHYecKas
OCHOBa», «3aKOH PACIICIUIEHUS M €ro IUTOT€HETHUYECKass OCHOBA», «3aKOH YHMCTOTHI
rameT», «JluruOpuaHoe ckpemuBanue», «lluTomoruueckre OCHOBBI JTUTHOPUIHOTO
CKpemmBaHus», «Menos3», «B3aummopencTBue anienbHbIX TE€HOB», «l €HEeTHYeCcKue
KapThl PACTEHUH, XUBOTHBIX M 4YeJoBeKa», «l'eHeTuka mnoja», «3aKOHOMEPHOCTH
HAaCJIEAO0BaHUs, CUEIUIEHHOTO ¢ oJIoM», «KapnoTunel yenoBeka U )KUBOTHBIX», «Buabl
U3MEHUMBOCTHY», «MoaudukanmonHas UW3MEHYUBOCTh», «HacnmegoBanue pesyc-
dakTopay, «I'eHeTuka rpymm KpoBu», «MyTalnoHHass U3MEHUUBOCThY.

Obopyoosanue:  MoJenu-anmukanu  «MOHOTMOpPHIHOE  CKpEUIMBaHUEY,
«Henomuoe  gomuHupoBanue», «Jurubpuanoe  ckpemuBaHue»,  «llepekpect
XpOMOCOMY», MHKPOCKOII M MHKpompenapaT «Jlpo3zoduna» (Hopma, myranuu (HOpMbI
KPBUTLEB U OKPACKH Tefa), repbapuii «I"opox moCceBHOWY.

Jlabopamopuvie u npakmuyeckue padomoi:

Jlaboparopnass pabora Ne 5. «l3yueHue pe3yJbTaTOB MOHOTHOPHIHOTO
U AUTUOPUAHOTO CKPEUIMBaHUS Y IPO30(HUIIbl Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopuast padora Ne 6. «M3yueHue MOAM(PUKALMOHHONW H3MEHUMBOCTH,
MMOCTPOEHUE BAPUALIMOHHOTO PAIA U BAPUALIMOHHOM KPUBOW.

JlaGoparopnast pabora Ne 7. «AHanu3 Myrauuid y Apo30(HIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[IpakTrueckas padora Ne 2. «CocTaBieHue U aHAJIU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Ceniekunst opranu3sMoB. OCHOBbI OMOTEXHO0JIOT MU

Ceneknus Kak HayKa M Ipoliecc. 3ap0oKACHUE CENEKIIUU U IOMECTUKAIUA. Y YCHHE
H.W. BaBuioBa o 1eHTpax MPOUCXOXKICHUS U MHOTro0Opa3usi KyJbTYpPHBIX PACTEHUMU.
LleHTpBI MPOUCXOKICHUS TOMAIIHUX KUBOTHBIX. COPT, MOPO/IA, IITAMM.

CoBpeMeHHBIE METOJIbI CEeJeKIUU. MacCoBbIi W HMHAMBUAYAIbHBIA OTOOPHI
B CEJIEKUMHM pPAcTeHUd U KUBOTHBIX. OIleHKa BKcTepbepa. biM3KopoacTBEHHOE
CKpenuBanue — HHOpuAUHT. Ynctas nmunus. CKkpeluBaHue YUCThIX JIMHUM. ['eTeposuc,
uium rubpuaHas cwia. HepoiacTBeHHOE CKpemMBaHue — ayTOpuauHr. OTaaneHHas
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ruOpuau3anus U ee ycrnexu. VICKyCCTBEeHHBId MyTareHe3 U MOJTy4eHUe MOJIUILIONI0B.
JlocTrKEeHUS CENEKIIMU PACTCHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexnonorus kak oTpaciib IPOU3BOACTBA. ['€HHAsA MHKEHEPHS. DTAIlbl CO3/IAHUS
pexomOunantHot JIHK wu Tpancrennbix opranuzmoB. KiieTouHas uHKeHepHs.
Knerounsle KynpTypbl. MHUKpPOKIOHAIBHOE pa3sMHOXEHUE pacTeHuil. KioHupoBaHue
BBICOKOMIPOJIYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  DKOJOTHMYECKHE
u yTHdeckue npoodsnemsl. MO — reHeTH4eCKH MOIU(PUITMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

llopmpemwi: H.. BaBunos, N1.B. Muuypum, I'.JI. Kaprieuenko, M.®. BanoB.

Tabauywl u cxemol: KapTa «LIeHTpBI TPOUCXOXKIEHUSI 1 MHOT000pa3us KyJIbTYpPHBIX
pactenuit», «lloponpl noMamHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX PpacTEHUI»,
«Otnanennas rubpuanzanusy, «Padorsl akagemuka M.®. MBanosay, «Ilomurmmonansy,
«O0bekThl  OuoTexHosorum»,  «Kierounele — KyabTypsl W KJIOHUPOBAHHEY,
«KoHcTpynpoBaHHE U IIEPEHOC TEHOB, XPOMOCOM.

ObopyodosaHue: MyISKU TUIOJIOB U KOPHEIUIOJOB TUKHX (OPM U KYJIbTYpPHBIX
COPTOB pacTeHui, repbapuil «CebCKOX03SMCTBEHHBIE PACTEHUS.

Jlabopamopuvie u npakmuyeckue padbomoi:

Okckypeust «OCHOBHBIE METOIBI U JOCTHKCHUS CEJICKIINA PACTCHHH W KUBOTHBIX
(Ha CEeJEeKIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOMCIBITATEIbHBIM YYacCTOK,
B TEIUTMYHOE X03MCTBO, Ja00OPaTOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC
1 gac B Hexemto, Becero 34 yaca, U3 HUX 2 yaca — pe3epBHOE BPEMH.

Tema 1. IBomronoHHast OMOIOTUst

IIpennoceuUlKu BO3HMKHOBEHUS 3BOJIIOLIMOHHON TEOPHUH. DBOJIIOLMOHHAS TEOpUs
U ee MecTo B Ouonorud. BriusiHuMEe SBOMIOLMOHHONW TEOPHUH HA PAa3BUTHE OMOJOTUU
U JAPYTUX HayK.

CBuzerensctBa  3BoolMM.  [laneoHTONOrMYecKkue:  MOCIEI0BATENbHOCTD
NOSIBJICHUS BHUAOB B  IMAJCOHTOJIOTMYECKOM JIETONHCH, MEPEXOAHBIE  (POPMBIL.
buoreorpadguueckue: cxoIcTBO U paznuuue gpayH U (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA MW pa3inyusg HSMOPHOHOB Ppa3HBIX BHUJIOB
NO3BOHOYHBIX.  CpaBHUTEIbHO-AHATOMHYECKHE:  TOMOJIOTUYHBIE,  AHAJIOIMYHBIE,
pyIUMEHTapHble OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHHU3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METa0OJMYECKHX IyTed Yy Bcex
OpPraHU3MOB.

OpomonmonHas teopus Y. [Japeuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHU3MA.
JIBrKylme Cuiabl 3BOJMIOUMUA BUAOB 10 JlapBuHy (M30BITOUHOE pPa3MHOXKEHHE
Opd  OTPaHUYEHHOCTH  PECypCcoB,  HEOMNpEAeNIeHHAas  H3MEHYHUBOCTb, OophrOa
3a CyILIECTBOBAHME, ECTECTBEHHBIN 0TOOD).
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Cunrernueckas Teopus 3Bosonnu (CT3) u ee OCHOBHBIE MOJIOKEHHUS.

MukposBosmonus. [lomynsnus kak eIuHUIA BUAA U SBOJIIOLUY.

JIBrkytiue cuiibl ((pakTOphl) SBOJIIOIIMU BUIOB B TpUpOe. MyTaImoHHBIH npolecce
¥ KOMOMHATUBHAA U3MEHUYUBOCTh. [lonynsinronHble BONHBI U Apedd reHoB. M3omsius
U MUTPALIHSL.

EcTecTBeHHBII 0TOOp — HAPaBISAIOIMINNA (HaKTOP IBOTFOLMH. POPMBI €CTECTBEHHOTO
otoopa.

[IpucnocoONeHHOCT,  OpPraHM3MOB  Kak  pe3yiabTaT dBojouuu. IIpumepsr
npUCTOcOOIeHU Y Opranu3MoB. ApoMopdh03bl ¥ HAMOA AT TAIIUH.

Bun u BunoobpazoBanue. Kpurepuu Buma. OcHoBHBIE ()OPMBI BHI000pA30BaAHNUS:
reorpauueckoe, IKOJI0rM4EeCKOE.

MakposBomtonsi.  DopMbl  3BOMIOIMU:  QuUIeTHYECKas,  JAUBEPreHTHas,
KOHBEPreHTHas, napaienbHas. HeoOpaTuMocTh 3BOIOHH.

[IpoucxoxieHne OT HEeCNEeUHATM3UPOBAaHHBIX MpeAakoB. IIporpeccupyromas
creruanu3anus. AJanTUBHas pajauarus.

Hemoncmpayuu:

llopmpemuwi: K. JIunnei, JXK.b. Jlamapk, Y. JapBun, B.O. Koanesckuii, K.M. bap,
3. I'ekkenb, @. Mroinep, A.H. CeBepuos.

Tabnuyvr u cxemvl. «Pa3BUTHE OpPraHMYECKOrO0 MHpa Ha 3emiiey», «3apOibllin
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy», «Dopmbl OOpbOBI 3a CYIIECTBOBaHUEY,
«EctectBeHHbI 0TOOPY, «MHOrO00Opa3ue CopToB pacTeHuit», «MHorooOpasue nopon
KUBOTHBIX», «llomymsimuny», «MyTanMoHHAsE HW3MEHYUBOCTBY, «ApomMopdo3b»,
«Mnnoamanranumy, «O0mas aereneparus», «JBrmwkymme cuibl dBomouny, «Kapra-
cxeMa wmapupyra nyrtemectsus Y. Jlapsuna», «boppba 3a cyliecTBOBaHUEY,
«ITpucnoco61eHHOCTh OpraHU3MOBY, «"eorpaduueckoe BUJ1000pa3oBaHUe,
«DKOJIOTUYECKOE BUI000Pa30BaHUE.

Obopyoosanue: KOIIEKIHUS HACEKOMBIX C Pa3TUYHBIMH THIIAMH OKpPACKH, HaOOp
IJIOJIOB U CeMsH, KoJuteKus «[Ipumepsl 3aluTHRIX TPUCTIOCOOICHUN Y KUBOTHBIX),
Mozenb «OCHOBHBIE HAamNpaBliEHUS HBOJIOLMM», OO0beMHas Mopeinb «CTpoeHue
TOJIOBHOI'O MO3Ta MO3BOHOYHBIXY.

buoreorpadguueckas kapra Mupa, KoJIeKus «DopMbl COXpaHHOCTH UCKOITaeMbIX
JKUBOTHBIX W pacTeHuil», Mmopenb ammiukanusa «llepekpect Xpomocomy», BIaKHbBIC
npenapatel  «Pa3ButHe Hacekomoro», «Pa3BUTHE JIATYIIKH», MUKpOINpenapar
«dpozoduna» (Hopma, myTanuu GOpMbI KPbUTHEB U OKPACKH TEJIA).

Jlabopamopusvie u npaxmuuecKkue padoomol:

Jlaboparoprast padora No 1. «CpaBHeHHE BHUIOB 1O MOPGOIOTHUECKOMY
KPUTEPHIOY.

Jlaboparopnas padora Ne 2. «Omnucanue NpUCIIOCOOJEHHOCTH OpraHu3Ma U €e
OTHOCHUTEJILHOT'O XapaKTepay.
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Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HHU HA 3eMJie

JIoHay4HbIE TPEACTABICHUS O 3apOXKIACHUM JKU3HU. HayuHble THIOTE3bI
BO3HUKHOBEHUS KU3HU Ha 3emiie: aOMOreHe3 M MaHcrnepMus. XUMHUYECKas dBOJIIOLIMSL.
AOUNOreHHBIN CUHTE3 OPraHUYECKUX BEILECTB U3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE
NOJATBEPXKACHUE XUMUYECKOM HdBomouuH. HavanbHble 3Tanbl  OMOJIOrMYECKOM
sgomonu. ['mnoresa PHK-mupa. ®opmupoBanue MeMOpaHHBIX  CTPYKTYp
U BO3HHKHOBEHHE NpPOTOKIJIETKHU. [lepBble kieTkm u ux sBomouus. PopmupoBaHue
OCHOBHBIX T'PYII dKUBBIX OPraHU3MOB.

Pa3zgutne xu3Hu Ha 3emsie mo spaM M nepuojaM. Karapxel. Apxeiickas
U IpoTepo3oiickas psl. [laneo3oiickas 3pa u ee mepuoIbl: KeMOPUNUCKH, OPIOBUKCKUH,
CUJIyPUMCKUH, NEBOHCKUM, KAMEHHOYT OJIbHBIM, IEPMCKHM.

Me3so30licKas 3pa U €€ NEPUOBL: TPUACOBBIM, FOPCKHUM, MEIOBOU.

Kalinozoiickas 3pa u ee nepuobl: MajIeOreHOBbI, HEOT€HOBBIM, AHTPOIIOT€HOBBI.

XapakTepuCTUKa KJIMMaTa M TE€OJOTHYECKUX MporeccoB. (OCHOBHBIE 3Tarbl
HBOJIIOIIMM PACTUTENILHOTO U KMBOTHOTO MHUpa. ApoMopd03bl y PACTEHUN U )KUBOTHBIX.
[TosiBneHue, pacuBET U BBIMUPAHHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHUpa KaKk OTpaxeHue dBOMOUUH. (OCHOBHBIE
CUCTEMATHYECKUE TPYIIBI OPraHU3MOB.

OBOMIOIMS Ye€NOBEKA. AHTPONOJOrMs Kak Hayka. Pa3BuThe mnpencTraBieHUN
O IIPOUCXOKJICHNHN YenoBeKa. MeToasl n3ydeHus: aHTpororesesa. CxoacTsa v pa3inyus
YEJIOBEKA U KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHUE YETTOBEKA.

JBrxkymme cunbl (paktopbl) aHTpororeHesa. HacnenacTBeHHass M3MEHYUBOCTD
U eCcTeCTBeHHBIH 0TOOp. OOIIEeCTBEHHbI 00pa3 >KU3HU, U3TOTOBJIICHUE OPYIUN TpYyHa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU HBOJIIOLMU YEJOBEKA: ABCTPAIONUTEKH, YemoBEK
yMenbi, YemoBek NpIMOXOIAIuid, YenoBeK HeaHAepTAIbCKUM, UeIOBEK pa3yMHBIN.
Haxoaku nckomaeMbIx OCTAaTKOB, BpeMsl CYIIECTBOBaHUs, 00JACTh PACIPOCTPAHEHMS,
00BbEM TrOJIOBHOT'O MO3Ta, 00pa3 )KU3HHU, OPYAHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoOIeouaHas (eBpasuiickas),
HErpo-aBCTPAJIONIHAS (SKBAaTOpUaIbHAs), MOHIOJIOMAHAS (a3UaTCKO-aMEPUKAHCKAas).
YepTel NOpUCIIOCOOJEHHOCTH MPEACTABUTENEH YEJIOBEYECKHMX pac K  YCJIOBHUSIM
cyliecTBoBaHus. EAMHCTBO yenoBeueckux pac. Kputuka pacusma.

Jemoncmpayuu:

llopmpemuwi: ®@. Penn, JI. [Tactep, A.1. Onapun, C. Munep, I'. FOpu, Y. [JapeuH.

Tabauyvr u cxemvi: «Bo3aukHoBeHHe ConHEYHONM cHCTeMBI», «Pa3Butue
opraHndeckoro  mupa»,  «PacturenpHas  kierka»,  «KUBOTHas  KJIETKay,
«IIpokapuornueckass kinetka», «CoBpeMEHHass CHUCTEMa OpPraHUYECKOro MHUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA M YEIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MAJIEOHTOJIOTMYECKUX HAXOJIOK MPEJIKOB COBPEMEHHOTO YEJIOBEKAY,
«/peBnenmme moan», «/peBHue monn», «llepBble  COBpEMEHHBIE  JIIOANY,
«YeoBeueckue pacb».
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Obopyoosanue: mynsxu «lIpoucxoxaeHne dyenoBeka» (OIOCTBI aBCTPAJIONMHUTEKA,
MUTEKAHTPOIa, HeaHAepTajblla, KPOMAHbOHIIA), CICMKH WM M300pakeHHs KaMEHHBIX
Opyauid  TEepBOOBITHOTO  4YeloBeKa  (KaMHU-YONIEpbl,  pyOwsa,  ckpedia),
reOXpOHOJIOrnuueckas Tabnuua, Koulekuus «PopMbl COXPAHHOCTH HMCKOIMAEMBbIX
YKUBOTHBIX U PACTEHUI.

Jlabopamopuwvie u npaxmuuecKkue padoomol:

[Ipaktuueckas pabora No 1. «l3ydeHuwe WHCKOMaeMbIX OCTAaTKOB PACTCHUM
Y )KUBOTHBIX B KOJJIEKIIUSIX).

DKCKypeust «DBOJIOLNS OPraHUYeCcKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HayYHbIH
WJIM KPaeBeIUECKUN My3eil).

Tema 3. OprannzMbl 4 OKpYy Kamolas cpeaa

OKoJlorus Kak Hayka. 3ajaud W pasliebl 3KOJOTMH. METoabl 3KOJOTMYECKHX
UCCJIEIOBaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeapl o0uTaHUsI OPraHuW3MOB: BOJAHAs, HA3eMHO-BO3/AYIIHAs, T[OYBEHHAas,
BHYTPUOPTraHU3MEHHASI.

Okonoruueckue  Qaktopel.  Kmaccupukauus — sxomorudeckux — (GaKkTOpPOB:
abnoTuyeckue, OMOTUYECKHE W aHTPOINOreHHbIe. [[elicTBUE AKOJIOrH4YecKux (PaKTopoB
Ha OPraHU3MBI.

AbGuotnyeckue (QaxkTopbl: CBET, TeMIleparypa, BIaXHOCTb. doTonepuoausm.
[Ipucnocobienust opranu3MoB K JeHCTBUIO abnoThyeckux (gaxtopoB. buonmornyeckue
PUTMBI.

buotuueckue ¢daktopbl. Buabl OMOTHUYECKUX B3aMMOACUCTBUM: KOHKYPEHIIUS,
XMIIHUYECTBO, cuMOM03 u ero Qopmsel. [lapasutusm, koomepaiusi, MyTyallu3M,
KOMMEHCAIIU3M  (KBapTHUPAHCTBO, HAXJCOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHre OWOTMYECKMX  B3aUMOJEWCTBMM  JJii  CYILIECTBOBAHUS  OPraHU3MOB
B IIPUPOHBIX COOOIIIECTBAX.

DKOJIOTUYECKHUE XapaKTePUCTUKH NOMysiuu. OCHOBHBIE MOKA3aTeNu MONYJISIUN:
YUCJIEHHOCTD, IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUTpaLMs. JJuHaMuKa
YUCJIIEHHOCTH MOMYJISIUU U €€ PETYJISALHUS.

Hemoncmpayuu:

Ilopmpemui: A. I'ymbonbat, K.®. Pynbe, 3. ['exkens.

Tabauyvr u cxemwr: xapra «lIpupoansie 30HBI 3emin», «Cpeabl OOUTaHUA
opranusmMoB»,  «®Doronepuoguzm»,  «llomymaunm»,  «3aKOHOMEPHOCTH  poOCTa
YUCJIEHHOCTU NONMYJISIUU UHDY30puu-TYPenbkny, «IIumeBpie menm».

Jlabopamopuwvie u npaxmuuecKkue padoomol:

Jlaboparopnass pabora Ne 3. «Mopdosnoruueckue OCOOCHHOCTH pacTeHUU
U3 Pa3HbIX MECT OOUTAHUS.

JlaGoparopnast pabora No 4. «BnusHue cBeta Ha POCT M PA3BUTHE YEPEHKOB
KOJIeyCay.
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[Ipaktuueckas padora Ne 2. «llomcuer MIOTHOCTH MOMYJSUUNA pPa3HBIX BUOB
pacTeHUIN».

Tema 4. CooOuiecTBa M IKOJIOrH4eCKHE CHCTEMbI

CooOmectBo opranu3smoB — OuoneHo3. CTpykTypsl OWOI€HO3a: BHUIOBa,
POCTpaHCTBEHHAs, Tpoduueckas (nuiuesasi). Buasi-nomuHanTsl. CBsi3U B OUOIIEHO3E.

DKojoruueckue cucreMsl (3kocuctemsl). [lonstue o0 skocucteme u GUOreoeHo3e.
OyHKIMOHATIbHBIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOAYLIEHTbI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopot BeliecTB 1 MOTOK SHEPTUH B 3kocucteMe. Tpopuueckue (MUILeBbe) ypOBHU
skocucteMbl. [IumieBsie nenu u cetr. OCHOBHBIC MTOKA3aTeIN dKOCHCTEMBI: OMomacca,
OPOAYKLHSA. OKOJOTHUYECKHME MUPAMHIbL: TPOAYKIUH, YHCIEHHOCTH, OHOMACCHI.
CBoiicTBa 3KOCUCTEM: YCTOMYUBOCTD, CaMOperysnusi, pazsutue. Cykieccus.

[IpupoanHbie SKOCHCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCHUCTeMa XBOMHOTO
WM IIAPOKOJIUCTBEHHOTIO JIeca.

AHTpOIIOreHHbIE HKOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOosKOoCUCTEMBI.
buonornyeckoe u X035iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (daktop ycroWuuBocTH 3KocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 Pa3HOOOpa3us Ha 3emIle.

VYuenne B.W. Bepuaackoro o ouocdepe. ['panutibl, coctaB v CTpyKTypa Ouochephl.
Kupoe BemectBo u ero ¢GyHkuuu. OcoOeHHOCTHM Ouocdeprl Kak TIJI00aTbHON
HKOCUCTEMBI. /[[MHaMu4eckoe paBHOBECHE U oOpaTHas CBsi3b B Ouocdepe.

KpyroBopoThsI BeliecTB 1 OMOTCOXUMUIECKUE ITUKITBI JIEMEHTOB (Yriepoa, a30Ta).
3oHabHOCTH OMochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoeuectBo B Omochepe 3emin. AHTPOIOTCHHBIE W3MEHEHHS B Ouocdepe.
['106anbHBIE YKOJIOTrHYECKHUE TPOOIEMBI.

CocymiecTBoBaHre Mpuposl U yenoBedecTBa. CoxpaneHne 6uopa3sHoodpasus Kak
OCHOBa ycToiuMBOCTH OMochepsl. OCHOBA PALlMOHAIBHOTO YIPABICHUS MPUPOJAHBIMU
pecypcaMu U UX UCIONb30BaHUE. JlocTrkeHNsT OMONOTUY U OXpaHa MPUPO/IBL.

Jemoncmpayuu:

llopmpemwi: A.Jl. Tencnu, B.H. Cykaues, B.W. Bepuaackuii.

Tabnuyvr u cxemwr: «llumeBbie nenu», «bUOIEHO3: COCTAaB M CTPYKTYpay,
«IIpuponubie  cooOmiectBa», «llemu mnuTaHus», «OKoMoruyeckas MUPAMUJIAY,
«buochepa u uyenoBek», «IKOCHCTEMA MIMPOKOIMCTBEHHOrO Jieca», «IKOCHCTEMa
XBOMHOTO Jecay, «bHoneHo3 BogoeMa», «ArpoueHo3», «lIpuMmepHsie aHTPOIIOr€HHbIE
BO3JICUCTBUSA Ha MpUpOAY», «BaKHEWIIME WCTOYHWUKHM 3arpsA3HEHUs BO31yXa
U TPYHTOBBIX BOm», «llouBa — BakHeimmas cocraBisiomias ouochepsy, «DakTopbl
nerpagainuu mousy, «llapaukoBsiii 3pdexT», «DakTophl paIMOAKTUBHOTO 3arpsi3HEHUS
ouocdeps», «O0mas cTpykTypa ouocheps», «PacnpocTpanenue xxu3Hu B ouocheper,
«O30HO0BBIN dkpaH Ouochepr», «Kpyrosopor yriepoga B 6uochepe», «KpyroBopot
a30Ta B IPUPOJIEN.
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Obopyoosanue: Mojenb-anmukanus «TUnuyHele  OUOIEHO3BD», repdapuid
«PacturensHbie coobmiecTBay, KoJuiekiuu «buonenos», «Bpemurenn BakHEHIIMX
CEJIbCKOXO3UCTBEHHBIX KYIbTYp», repOapuud U KOJUICKIIMA PACTEHHM M KMBOTHBIX,
NpUHAAJISKAINE K Pa3HbIM JKOJOTMYECKMM Tpymmam oaHoro Buja, KpacHas kHura
Poccuiickoit @eaepainiu, n300pakeHus OXpaHsIEeMbIX BUJOB PACTEHUM U )KUBOTHBIX.
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI
11O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

CornacHo ®I'OC COO ycranaBnuBarTCsl TpeOOBaHUS K PE3yJbTaTaM OCBOEHUS
OOyyaroUIMMHUCs  NpOrpaMM  CpelHero  oOmero  oOpa3oBaHMs:  JIMYHOCTHBIM,
METaIPeIMETHBIM U MTPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATbBI

B crpykType JHMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS mpeamera «buonorusy»
BBIJICJICHBI CJICIYIONINE COCTABJISIONINE: OCO3HAHUE OOYYAIOUTUMHUCS POCCUMCKOM
FPaXJAHCKOM HMIAEHTHUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIbHOCTHU
¥ CaMOOTIPECIICHHUIO, HAJTMYNEe MOTUBAIIMU K OOYUCHHUIO OMOJIOTHH, TICJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHWW JHMYHOCTH HA OCHOBE KIJIFOUEBBIX IIEHHOCTEH
U HUCTOPUYECKUX TPATUIUK pa3BUTUS OHOJIOTHYECKOrO0 3HAHUS, TOTOBHOCTH
1 CITOCOOHOCTh 00YYaIOIINXCSI PYKOBOJICTBOBATHCS B CBOEH ACATEILHOCTH 1IEHHOCTHO-
CMBICJIIOBBIMM YCTaHOBKAMH, TMPHUCYIIUMU CHCTEME OHMOJOTHYECKOrO 0Opa30BaHMS,
HaJU4Yue HKOJOTMYECKOTO IIPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh L€ U CTPOHUTH
’KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUA mnpeamera «buonorus» gocturarorcs
B ©IUWHCTBE Yy4yeOHOH ¥  BOCHUTATEIHHOM JEATEIBHOCTU B  COOTBETCTBUU
C TPaAULMOHHBIMU POCCUMCKHUMHU COLIMOKYIbTYPHBIMH, UCTOPUUYECKHUMHU U HTyXOBHO-
HPaBCTBECHHBIMU I[EHHOCTSIMH, IPUHATHIMH B OOIIECTBE NpaBWJIaMH W HOPMaMu
MOBEJCHUSI W CIIOCOOCTBYIOT  TpOIlecCaM  CaMONO3HAHWsA, CaMOBOCIIHUTAHMUS
Y CaMOpa3BUTHsI, PA3BUTHUS BHYTPECHHEN MO3WULMU JIMYHOCTH, MAaTPUOTU3MA, YBAKECHUS
K 3aKOHY W NPaBOIOPSAKY, YEIOBEKY TpyAa W CTaplIEMy MNOKOJEHHIO, B3aUMHOTO
yBaXXEHUs, OEpPEKHOro OTHOWICHUS K KYJbTYPHOMY HACJICAUI0 W TPaJAUIUSM
MHOTOHAlIMOHAJILHOTO Hapona Poccuiickon ®Pepepanuu, NPUPOJE U OKPYKAOUIEH
cpene.

JIngHOCTHBIE PE3yJIbTaThl OCBOCHHUS Yy4eOHOro mpeamera «buosorus» g0JKHBI
OTpakaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYYArONIMXCS ~ PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TIO3UIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpPHUEHTAIINI, MO3UTUBHBIX BHYTPEHHUX YOCKACHUN, COOTBETCTBYIOIINX TPAAUIIUOHHBIM
IIEHHOCTAM POCCUMCKOr0o OOIleCTBA, PACIIMPEHHE 3>KU3HEHHOTO OIbITa W OIbITa
JIESITEIbHOCTA B MPOILIECCE PEAIM3allMM OCHOBHBIX HAIIPABICHUNW BOCIUTATEIILHOU
JIEATEIIbHOCTH, B TOM YHCJIC B UaCTH:

1) rpaaaHcKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh TPAXJAAHCKOW TMMO3UIIMKM OO0YYalolIerocsi Kak aKTUBHOTO
Y OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)XEHUE 3aKOHA
Y [IPaBONOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPUYECKOM AEATEIbHOCTU NPU CO3AAHUM YYEOHBIX
IIPOEKTOB, PEIICHUH Y4E€OHBIX U MO3HABATEIbHBIX 33124, BHIMOJIHEHUU OMOJIOTHYECKUX
DKCIEPUMEHTOB;

CHOCOOHOCTh ONPEAEIIATh COOCTBEHHYIO MO3MIMIO MO OTHOIICHHUIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YYUTHIBaTh B CBOMX JIEUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOJEH C pa3HbIMU YOEKIEHUSMH, KYJIbTYPHBIMU ILIEHHOCTSIMHU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOLECCE COBMECTHOTO BBIMOJHEHHUS y4EOHBIX,
ITIO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/1a4, YBAXUTEIBHOE OTHOLICHHWE K MHEHUIO
OIIIOHEHTOB MPU OOCYKAEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO CONECPKAHMS;

TOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) MATPHOTUYECKOr0 BOCTIUTAHMS:

C(OPMUPOBAHHOCTh POCCUMCKOM TI'pa)TaHCKOM MJIEHTUYHOCTH, MaTPUOTH3MA,
YBOXEHHsI K CBOEMY HApOAy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHou, ropmoctu
3a CBOM KpaM, CBOWO PoanHy, CBOM SA3BIK M KyJIbTYPY, IPOLIIOE M HACTOSLIEE
MHOTOHAllMOHAJILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MNPUPOAHOMY HACIEAMI0 M IaMATHHUKAM IPUPOJBI,
NOCTHXKEHUAM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTH OLICHMBAThH BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBJICHHWE M pPa3BUTHE
OMOJIOruY, MOHUMAHKWE 3HAYEHUS] OMOJIOTMHM B MO3HAHUU 3aKOHOB MPUPOJIbI, B XKU3HU
YesioBeKa U COBPEMEHHOI' 0 O0IIECTBA;

ujaeliHas yOEKIEHHOCTb, TOTOBHOCTh K ClyXeHHI0 OTedecTBYy M €ro 3auuTe,
OTBETCTBEHHOCTH 32 €ro Cyab0Yy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE TYXOBHBIX IIEHHOCTEN POCCUIMCKOTO HAPOJA;

c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUSI, dTHYECKOTO ITOBEICHUS;

CIIOCOOHOCTh ~ OIIEHMBAaTh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOWYHUBOT'O OYIYIIETO;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM pOAMUTEIIAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHSITUS LEHHOCTEW CEMEWHOMN >KM3HU B COOTBETCTBHM C TPAAULHUSIMU
HapoaoB Poccuy;

4) 3CTeTHYeCKOr0 BOCIIUTAHUS:

DCTETHMYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYass OJCTETUKY ObITa, HAYYHOIO
U TEXHHYECKOI0 TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIEHHUII;

[HOHUMaHKE SYMOILMOHAILHOTO BO3IEUCTBHUS KUBOM IIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKEHHIO B Pa3HBIX BHIAX HCKYCCTBA, CTPEMIICHHE ITPOSIBIATh
KaueCcTBa TBOPUYECKOMN JTMUHOCTH;
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5) ¢pu3nvecKoro BOCIIUTAHNS:

MOHMMAaHUE U peau3alus 370poBoro U 0e3omacHoro odpasa KU3HU (30POBOE
MUTaHWe, COOJIIOICHHE THUTHMCHWYECKUX TPABHJI U HOPM, COAJTaHCHPOBAHHBIA PEKUM
3aHATHM U OTZIbIXA, pEryisipHas ¢puznueckas akTUBHOCTD), O€pEKHOT0, OTBETCTBEHHOT'O
U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY U TICHXUYECKOMY
3JI0POBBIO;

NMOHMMAaHUE [EHHOCTH TPaBUJI WHIWBUAYAJHLHOTO W KOJJICKTUBHOTO O€30I1acHOIO
TTOBE/ICHHS B CUTYaIIUSIX, YTPOXKAIOIINX 3T0POBBIO U )KM3HU JIFOJICH;

OCO3HAHHME TOCJICACTBUI W HENPHUITHE BPEAHBIX NPUBBIYEK (YIOTpPEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOro BOCHIUTAHUA:

TOTOBHOCTB K TPYZY, OCO3HaHHE IEHHOCTH MacTepCTBa, Tpynoaooue;

TOTOBHOCTh K AaKTHUBHOM JI€ATENHOCTH TEXHOJOTMYECKOM U COIUaTbHON
HAIMpaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH M CaMOCTOATEIHHO
BBITIOJIHATH TaKYIO JCSTEbHOCTD;

MHTEpEC K pa3Iu4HbIM cdepaM MNpoPecCHOHANBHON eATEeIbHOCTH, YMEHHUE
COBEpILIaTh OCO3HAHHBIN BBHIOOP Oyaymiel npodeccuu M peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIEC IJIaHBbI;

TOTOBHOCTb M CIIOCOOHOCTH K OOPAa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH
BCEH KU3HU,

7) IKOJIOTHYECKOr0 BOCTIMTAHMS:

AKOJIOTMYECKH LEJIeCO00pa3HOe OTHOILIEHHWE K MPHUPOJE KaK HMCTOUYHMKY >KU3HHU
Ha 3emiie, OCHOBE €€ CYILIECTBOBAHMUS;

NOBBIIICHHE YPOBHA  DKOJOTHYECKOM  KYyJIbTYphl: NPUOOpPETEHHE  OIbITa
IJJAHUPOBAHUS ITOCTYNKOB M OLEHKU UX BO3MOYKHBIX IMOCIEACTBHM ISl OKpPYXKarOIIeH
Cpensl;

OCO3HaHUE TJI00ANBHOIO XapakTepa OHKOJIOTMYECKUX MpoOdjaeM U MyTed Hux
pelIeHus;

CHOCOOHOCTh HCIOJB30BaTh MPHUOOpETacMble NMPH W3YYCHUU OWOJIOTUW 3HAHUS
Y YMEHMSI [P PELICHUN IPo0JIeM, CBSI3aHHBIX C PalliOHAIbHBIM IIPUPOIONOJIb30BaHUEM
(cobmoneHne mMpaBUil TOBEIEHUS B IPUPOJE, HANPAaBICHHBIX Ha COXpPaHEHUE
paBHOBECHS B SKOCHUCTEMAX, OXPAHY BUJOB, 3KOCHCTEM, OMOC(EPHI);

AKTUBHOE HENPUATHE IEHUCTBHM, NPHUHOCAIIMX BpE OKPYXKAIOMIEH HPUPOTHOU
cpele, yMEHHE IMPOrHO3UPOBATh HEOIATOMPHUITHBIE SKOJOTMYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U IPEAOTBPALIATh UX;

HaJIM4YUEe Pa3BUTOIO HKOJIOTMYECKOIO MBILUIEHUs, JKOJOTMYECKOM KYJIBTYpHI,
OIBITA JIEATENIBHOCTH JKOJOTMYECKOW HANPAaBJIECHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS
VMU B II03HABATEIbHOM, KOMMYHUKATUBHOW W COLIMAJIBHOW IPAKTUKE, TOTOBHOCTU
K Y4aCTHIO B IIPAKTUYECKOU AECATEIBbHOCTH SKOJIOTMUYECKON HAIIPABICHHOCTH;
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8) HeHHOCTH HAYYHOI 0 MO3HAHMS:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKM MU OOILECTBEHHOW IpPaKTUKHW, OCHOBAHHOIO Ha JHUANOre KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJUKYJIBTYPHOM MUDE;

COBEpILIECHCTBOBAHUE SI3BIKOBOM M YHUTATENIbCKOM KYJIbTYpbl Kak CpelICTBa
B3aMMOJICHCTBUS MEXY JIFOJAbMU U TTO3HAHUSI MUDA;

NOHUMaHUE crieunPUKY OMOIIOTMH KaK HayKH, OCO3HaHHUE €€ poiau B GOPMHUPOBAHUU
pallMOHAILHOTO  HAYYHOTO  MBIIUICHUS, CO3JaHUU  LEJIOCTHOIO  MPEACTABJICHUS
00 OKpyKalollleM MUpE KaKk O €IWHCTBE NMPHUPOJbI, YeJIOBEKa U OOIIECTBa, B MO3HAHUU
OPUPOJTHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpOoOJEeM COXpaHEHUs MPUPOAHOTO
paBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJOTHMU [l COBPEMEHHON LMBUIN3AIUU:
oOecrieueHus: HOBOI'O YPOBHS pa3BUTHUSA MEIULMHBL, CO3JAHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX PEIIaTh PECYpCHbIE MPOOJIEMBbl Pa3BUTHUS YEIIOBEUECTBA,
IOWCKA MyTeH BBIXOAA M3 IJOOAIBHBIX SKOJIOTMUYECKHUX MpobieM M obOecreyeHus
nepexoa K yCTOMYMBOMY PAa3BUTHIO, PAMOHAIBHOMY HCIIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (GOPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHWUW B LIENSAX MOBBILICHUS
o0lIeil KyJbTYpbl, €CTECTBEHHO-Hay4HOW TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTu
(YHKIMOHAJIBHOW TPaMOTHOCTH 00y4aronmxcsi, GopMupyeMon pHu U3y4eHUU OMOJIOTHH;

NOHMMAaHUE CYIIHOCTH METO/IOB I03HAHMS, UCITOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTh MCIOJIb30BaTh MOJy4aeMble 3HAHUS AJIS aHAJIM3a U OOBSICHEHUS SIBICHUMN
OKpYXKAroIIEro MHpa U IPOUCXOMAIIMX B HEM H3MEHEHUH, YMEHHE JIeJaTh
O00OCHOBAaHHBIE 3aKJIIOYEHUS HAa OCHOBE HAy4YHBIX (PAKTOB M HMEIOIIMUXCS JaHHBIX
C LIeJIbIO MOJTYYEHUsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENBHO UCIIOIb30BATh OMOJOTHYECKUE 3HAHUS [Vl PEILICHUS
po0JIEM B peasibHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAHME LEHHOCTM HAYYHOM JESITEIbHOCTH, TOTOBHOCTh OCYILECTBISATH
IPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATEIbHOCTh MHAMBUYaJIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00PAa30BaHUIO U CAaMOOOPA30BAHHUIO,
K aKTUBHOMY MOJIYY€HHUIO HOBBIX 3HAHUM MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMHU
MOTPEOHOCTSAMM.

B mponecce nocTukeHUs JTUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS O0YyYaroIIMMUCS
IporpamMMsbl 10 OMOJIOTUU Ha YPOBHE CPEAHEr0 OOLIEro o0pa3oBaHUs y 00y4aroINXCs
COBEPLLIEHCTBYETCS] SMOLIMOHAIbHBIA UHTEJUIEKT, IPENOoaraloumi c(hOpMru pOBAHHOCTS:

CaMOCO3HaHMS, BKJIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE 3MOLIMOHAIBHOE
COCTOSIHUE, BUAETh HAIIPABJICHUS Pa3BUTHSA COOCTBEHHON 3MOLMOHANBHOU c(epbl, ObITh
YBEPEHHBIM B ce0g;

CaMOpEryJMpOBaHMs, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE IMOBEJEHHUE, CTIOCOOHOCTh aIallTUPOBATHCS K AMOILMOHATILHBIM
U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHEH MOTHMBAIIMK, BKJIIOYAIOMIEH CTPEMJICHUE K JIOCTHXKEHUIO LIEJIH
U YCIIEXYy, ONTUMHU3M, HHUIMATUBHOCTb, YMEHHE JICMCTBOBATb, MCXOJS W3 CBOMX
BO3MOKHOCTEH;

SMITaTHH, BKJIIOYAIONMIEH CIIOCOOHOCTH ITOHMMAaTh SMOIMOHAJIBLHOE COCTOSHHUE
JIPYTrUX, YUYUTHIBATH €r0 TIPU OCYIIECTBIEHWM KOMMYHHKAIUHM, CIIOCOOHOCTH
K COUYBCTBHUIO U CONEPEKMUBAHUIO;

COLIMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPaMBaTh OTHOILICHUS
C APYTUMHU JIFOJIbMU, 3a00TUTHCS, MPOSIBIIATh HHTEPEC U pa3peliaTh KOHPIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE pe3yibTaThl OCBOEHHUS y4yeOHOro mpenMera «buonorus»
BKJIIOYAIOT:  3HAa4MMble i1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOyYarOIIMXCS
MEXIUCUUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIleHaydHble TOHATHUS, OTPAKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CTIeUU(UKY METOZ0B IO3HAHUS, UCIIOIb3yEeMBbIX
B €CTECTBEHHBIX HayKax (BEIEeCTBO, PHEprus, SBJICHUE, IMpOIlecc, CHCcTeMa, HAayYHBIN
daxkT, NPUHLMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, HCCIeI0BaHMUE,
HaOJII0IeHUE, U3MEPEHUE, FIKCIIEPUMEHT U APYruX), YHUBEpCAIbHbIE yUEOHbIE NEUCTBUS

(To3HaBaTEeNbHBIE, KOMMYHHUKaTHBHBIC, PETYISTUBHEIC), o0eCIeYnBaroIne
dbopMupoBanue (PyHKIIMOHATILHONH TPAaMOTHOCTH W  COIMAIBLHONH  KOMIICTCHITMH
o0y4Jaromuxcs, CIIOCOOHOCTH o0yyJaromuxcs UCIIOJIb30BaTh OCBOECHHBIE

MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCAJIbHbIE YueOHbIC
JICCTBUSA B IMO3HABATEILHOW M COLIMATILHOM MTPAKTHUKE.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble joruueckue 1ecTBUS:

CaMOCTOATENFHO (OPMYIUPOBATh U AKTYaIM3UPOBATH MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

MCITIOJIb30BaTh MPU OCBOCHWH 3HAHWI MPUEMBI JOTMYECKOr0 MBILUICHHS (aHaIU3a,
CUHTE3a, CPaBHEHUS, KJIacCHU(pUKAIIK, 0000IIECHNS ), PACKPBIBATH CMBICT OMOJIOTHIECKUX
NOHATUN (BBIACIATh WX XapaKTEepHble MPHU3HAKHU, YCTAHABIIMBATh CBSI3U C JPYTUMH
MIOHSATUSIMU);

OMPENENATh LN NEATEIIbHOCTH, 3aJ1aBast MapaMeTpbl U KPUTEPUU UX JOCTUKECHHUS,
COOTHOCHUTD PE3yJIbTATHI AEATEIbHOCTH C ITOCTABJICHHBIMU LESIMU;

MCITI0JIb30BaTh OUOJIOrMYECKUE MOHATHS ISl OObSICHEHUS (PAKTOB U SIBJICHUI AKUBOI
MPUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHAYKTHBHBIC, N€IyKTUBHBIC, M0 AHAJIOTUN),
BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOpPEYHUST B pacCMaTPUBAEMbIX SIBJICHUSX,
(GbopMyIHpPOBaTH BHIBOBI U 3AKITIOUCHHUS;

NPUMEHSTh CXEMHO-MOJENbHBIE CPEACTBA JJIA NPEACTABICHUS CYIIECTBEHHBIX
CBSI3€M U OTHOIIECHUHN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTAX, a TAaKKe MPOTHUBOPEUUI
pa3HOTO POa, BHIABICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHHKAX;
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pa3pabarbiBaTh IUJIaH pEIIEHUS MPOOJEMbl C YYETOM aHaju3a HMEIOIIMXCS
MaTepUabHbIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLECHHUBATH COOTBETCTBUE PE3YJIHTATOB
L[EJIIM, OLICHUBATh PUCKH IOCIIEICTBUN €A TEIbHOCTH;

KOOPJIMHUPOBATh W BBINOJHATh PabOTy B YCJIOBHUSIX PEajbHOI0, BUPTYAJILHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

Ba3zoBrnle ucciiegoBarejLCKue 1eHCTBUA:

BJIQJICTh HaBBIKAMU Y4YEOHO-HCCIIEIOBATEIBLCKON W TMPOEKTHON JESATEIbHOCTH,
HaBbIKAaMHM  pa3pelieHuss MnpoliieM, o001anaTh CHOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOATEJbHOMY MOHUCKY METOJOB PELICHUS MPAKTUYECKUX 3a7ad, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BATh PAa3JIMYHBIE BUBI IEITEIBHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHUIO B YUEOHBIX CUTYAIUAX, B TOM YHUCIC
MIPU CO3JaHUU YYEOHBIX U COI[UATILHBIX TPOEKTOB;

dbopMUpoBaTh, HAyYHBI THI MBIIUICHUS, BIAJICTh HAYYHOW TEPMHUHOJIOTHUCH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTH U (HOPMYIIMPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbLHOMN JIEATETbHOCTH
Y KU3HEHHBIX CUTYalUsIX;

BBISIBJIAITh IPUYMHHO-CJIEICTBEHHbBIE CBSA3U U aKTYyaJu3UpPOBATH 3a7auy, BbIIBUTaTh
TUIIOTE3Y €€ PEUICHUs], HAXOJIUTh apTyMEHTHI JUIsl IOKa3aTEIbCTBA CBOMX YTBEPKIACHUM,
3aJlaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATH TOJYYEHHBIE B XOJ€ PEUICHUS 3a/aud pe3yibTaThl, KPUTHUYECKU
OILICHUBATh MX JJOCTOBEPHOCTH, TPOTrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OLICHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIIATH LieJICHANPaBICHHBIN MOMCK TIEPEHOCA CPEJCTB U CIIOCOOOB AeMCTBUS
B ITpo(heCCHOHATBLHYIO CPENy;

yMETh TEPEHOCHTHh 3HAHUS B I[IO3HABATEIHHYI0 M MPAKTHYECKYI0 O00JacTH
KU3HEAEATEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JacTei;

BBIJIBUTaTh HOBBIE UJIEHU, NTPEIJIAraTh OPUTUHAIIBHBIE TTOAXOAbI U PEMICHUS, CTABUTh
po0JIeMbl U 33J1a4H, JIOMyCKAIOIIKe albTePHATUBHBIC PEIICHMUS.

Pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HWH(MOpManuu (TEKCTe y4eOHOro
OCOOUs, HAYYHO-TIONYJIAPHOM JIuTEepaType, OMOJIOrMUEeCKUX CIOBApAX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHanM3upoBaTh HWHQOpPMAIUIO
pa3IMYHbBIX BUAOB U (DOPM MPE/ICTABICHUS, KPUTUIECKUA OIICHUBATH €€ JOCTOBEPHOCTh
Y HETIPOTUBOPEUYUBOCTH;

dbopMyIMpOBaTh 3aMPOCHl U MMPUMEHSTH PA3IMYHBIE METO/bI MPU TTOMCKE U 0TOOpE
ouosornueckoi nHpopmanru, HeoOXOAUMOM 1JIsI BBIMIOJHEHUS YUEOHBIX 3a]1a4;
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OpuoOpeTaTb  ONBIT  MCIOJIB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEPILEHCTBOBaTh KYJIbTYPY AKTUBHOI'O MCIOJIb30BAHUS pPa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIFHO BHIOMPATh ONTUMAIIbHYIO (POpPMY IPEICTABICHUS OMOJOrHUYECKON
uHpopmaru (CXeMbl, rpapuKy, JUarpaMMbl, TaOJIULbI, PUCYHKH U APYTOE);

HCII0JIb30BaTh HAYYHBIN A3BIK B KQUECTBE CPEJICTBA MPU padOTe ¢ OMOJIOTUYECKOM
uH(popmaleil: NpUMEHATh XUMHUYECKHEe, (U3MUYECKHME M MATeMAaTHYECKUE 3HAKH
U CHMBOJIBI, bopMybl, ab0OpeBuarypy, HOMEHKJIATYpYy, UCIIOJIb30BaTh
U TipeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJIATHOCTH;

BJIaJIeTh HABBIKAMHU PACIO3HABAaHUS M 3aIIUTHl MHPOpMAIUHU, UH(POPMAIIMOHHOM
0€30MMaCHOCTH JTUYHOCTH.

KoMMyHHKATHBHbIE YHHUBEpPCAJIbHbIE yYeOHbIe 1elCTBUS
Oo0wmenmue:

OCYIIECTBIIATh KOMMYHHUKAITMU BO BCeX cdepax >KU3HU, aKTHBHO Yy4acTBOBATh
B JIMAJIOTE WM JUCKYCCHHM IO CYIIECTBY OOCYXIaemol TeMmbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BHICKA3bIBAaTh CYXKJICHUSI OTHOCUTENILHO BBHITIONHEHUS TMpeJiaracMoi 3aJauu,
YUUTHIBATh WHTEPECHl M COTJACOBAHHOCTb MO3UIMN JIPYrMX YYaCTHUKOB JUajora
WM TUCKYCCHUN);

pacnio3HaBaTh  HEBepOaJbHBIE CpEICTBA  OOIIECHMS, TIOHMMAaTh 3HAYCHUE
COLMATILHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(MIUKTHBIX CUTYaIlMi, YMETh
CMSATYATh KOH(QJIMKTHI M BECTH IIEPETOBOPHI;

BJIQICTh PA3MMYHBIMU Croco0aMu OOIIEHUS W B3aUMOJCHUCTBHUS, ITOHUMATH
HaMEPCHUS JPYTUX JIIOJICH, TPOSBIATh YBAXUTEIHHOEC OTHOIICHHE K COOCCETHUKY
U B KOppeKTHOU (hopme GopMyIHpOBaTH CBOM BO3PAKCHIUS;

pa3BEepHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM S3BIKOBBIX
CpPEACTB.

CoBMmecTHas HEATCJIbHOCTD:

MOHMMATD U MCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHHOW U MHIMBUyaJIbHOU pabOThHI
MIPH PEIICHUN OMOJIOTHYECKOM TTPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh TPUMEHEHUS
rpynnoBbIX (hOPM B3aWMOZECHCTBUS MIPU PELICHUN Yy4€OHOM 3a1a4H;

BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBHUI C yUeTOM OOILIUX UHTEPECOB
Y BO3MO>KHOCTEH Ka)KJI0T0 WIEHA KOJUIEKTUBA;

IPUHUMATh L€ COBMECTHOU JIEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
JIEUCTBUSI 10 €€ TOCTUKEHUIO: COCTABIISITH TUIaH IEUCTBUM, pACHPEAECIIATH PO C YUETOM
MHEHUN YyYaCTHUKOB, 0OCYXJaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLICHMBAaTh KAaue€CTBO CBOEr0 BKJIAJa U Ka)XJOr0 y4aCTHHMKA KOMaHJbl B OOIIMIA
pe3ynbTar Mo pazpadoTaHHBIM KPUTEPHUSIM;

npenjaratb  HOBBIE NPOEKTHI, OIEHMBAaTh HJEM C TO3UIUU HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYMMOCTH;
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OCYHICCTBILATH ITO3UTHBHOC CTPATCTHUYCCKOC IMTOBCACHUC B PA3JIMYHBIX CUTYyAlUAX,
IIPOABJIATE TBOPUCCTBO U B006pa)K€HI/Ie, OBITh HMHHUIIMATHUBHBIM.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranuzanusi:

UCMOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA U1 BBISIBICHUS MPOOJIEM M MX PELIEHUS
B )KM3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH LIEJIEBBIE U CMBICIOBBIE YCTAHOBKU
B CBOMX JICMCTBUSAX M MOCTYNKaX MO OTHOLIEHUIO K )KUBOW MPUPOJIE, CBOEMY 30POBBIO
Y 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO  OCYLIECTBIIAATh  ITO3HABATEIBHYI) JICATEIBHOCTh, BBISBIIATH
npoOseMbl, CTaBUTh M (HOPMYJIHMPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaATEIbHOMN
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIFHO COCTABIIATh IUIAH PEUICHHS] MPOOJEMBI C Y4ETOM HMEIOLIUXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEANIOYTECHUN;

JaBaTh OLIEHKY HOBBIM CUTYALUsIM;

paciupsTh paMKy yueOHOTro IpeaMeTa Ha OCHOBE JIMUHBIX IIPEIIOUYTEHUMH;

JieNlaTh OCO3HAaHHBIM BbIOOpP, apryMeHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO MIMPOKON APYAUIMU B Pa3HbIX
00JacTsIX 3HAHWM, TOCTOSIHHO TMOBBIIIATh CBOM OOpa3oBaTENbHBIM M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIB:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIETISIM;

BJIaJI€Th HABBIKAMU I1O3HABATENBbHON pe(IEKCUU KaK OCO3HAaHUS COBEpIIAEMBbIX
JNEUCTBUM M MBICIMTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, MCIIOJIb30BaTh
npueMsbl peIeKCUU ISl OLEHKH CUTYalluu, BbIOOpa BEPHOTO PELLEHUS;

OLICHMBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHHKEHHUIO;

MPUHUMATh MOTHBBI U pT'yMEHTHI IPYIUX MPY AaHAIU3€E PE3YIbTaTOB AESATEIbHOCTH.

IIpunsTue ceds u Apyrux:
IPUHUMATh ce0sl, MIOHUMAas CBOM HEJOCTATKH U JIOCTOUHCTBA;
IIPUHUMATh MOTHUBBI U aPTYMEHTBI APYTUX [IPU aHAIN3€E PE3YIIbTATOB €SI TEIbHOCTH;
MPU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OIIUOKY;
pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIIUU JPYTOro YeJIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmerHbie pe3yibTaThl ocBoeHUs nporpamMmmbl COO mo Ouonoruu Ha 0a30BOM
YpOBHE BKJIIOYAIOT crienuduueckue g ydeOHoro mnpeamera «buonorus» HaydHbIe
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3HAaHUS, YMEHUS U  CIOCOOBl  JEMCTBMM 1O  OCBOEHHIO, HHTEPIPETALUU
U TpeoOpa30OBAHMIO 3HAHUM, BHUJIBI JEATEIBHOCTH MO MOJYYEHHUIO HOBOIO 3HAHMS H
NPUMEHEHUIO 3HAHUI B Pa3IMYHBIX YYEOHBIX CHUTYalMsIX, a TaKXe B peajbHBIX
KU3HEHHBIX CHUTYyalUsX, CBA3aHHBIX C Ouojorueil. B mporpamme mnpeameTHble
pe3yabTaThl IPEJCTABICHbI 10 TOAaM 00yUYEeHHUS.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 10 kiacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTMH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI
MHpa U HAy4yHOTO MHUPOBO33PEHHMs, O BKJIA/I€ POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
OMOJOrOB B pa3BUTHE OWOJOTUH, (PYHKIUMOHAILHOM TI'pPaMOTHOCTHM YeJOBEKa
JUISL peLIEHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJCP)KaHUE OMOIOTUYECKUX TEPMUHOB WM TMOHSITHMA: KU3Hb,
KJIETKA, OPTaHu3M, MeTa00mM3M (0OMEH BEIIECTB M MPEBPAIICHUE YHEPTUH ), TOMEOCTa3
(camoperyssiiusi), ypoBHEBas OpraHU3allds >KUBBIX CHUCTEM, CaMOBOCIIPOM3BEIICHUE
(penponykuus), HacAEACTBEHHOCTb, U3MEHUUBOCTb, POCT U Pa3BUTHE;

yMEHHE M3Jaratb  OMOJOrMYECKMe Teopuu  (KJIETOYHAs, XPOMOCOMHas,
MYTallMOHHAsA, LEHTpaJIbHAs J1I0rMa MOJEKYJSIpHON Ouosoruu), 3akoHsl (I'. Mengens,
T. Moprana, H.W1. BaBuiioBa) u yuenus (0 IEeHTpax MHOTOOOpa3us U MPOUCXOKICHUS
KyJabTypHbIX pacteHuid H.M. BaBuioBa), omnpenensiTe TpaHULbl UX HPUMEHHUMOCTH
K JKUBBIM CHCTEMaM,;

YMEHHE BJAJE€Th METOJAMHM HAyYHOrO I[IO3HAHWS B OWOJOTMM: HAOIIOACHUE
U ONHCAHHWE >KMUBBIX CHCTEM, MPOLECCOB M SBJICHUI, OpraHu3alusi W MPOBEICHUE
OMOJIOTUYECKOT0 JKCHEPUMEHTA, BBIIBUKEHHE THUIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH
MEXIY HCCIEAYEeMbIMH BEIUYMHAMHU, OOBSICHEHUE MOIYYEHHBIX pE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATHUW, TEOPHUM M 3aKOHOB, YMEHHE [I€JIaTh BBIBOJbI
Ha OCHOBAHUU IOJYYECHHBIX PE3YJIHTATOB;

YMEHHME BBIIEIATh CYILIECTBEHHbIE IPU3HAKKM BHPYCOB, KJIETOK IPOKAPUOT
U DJYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
mpoIrieccoB: OoOMeHa BEIIECTB W NPEBpAIICHHs] SHEPruu B KIETKe, (PoTocuHTE3a,
MJIACTUYECKOTO U HYHEPIreTHYECKOIO oOMeHa, XEMOCHUHTE3A, MHUTO34,
Mel03a, OIUIOJOTBOPEHHMSI, PAa3MHOKEHHs, HWHIMBHAYAIBHOIO pa3BUTHS OpraHU3Ma
(oHTOTCHE3);

YMEHHE NPHUMEHSATh TMONYYEHHBbIE 3HAHUA I OOBSICHEHUS OWOJIOrMYECKUX
IIPOLIECCOB M SIBJIEHUH, JUUISl IPUHATHSA NPAKTUYECKUX PELICHUN B IOBCEAHEBHOM XKU3HU
C LIeJIbIO 00ecrieueHus: 6€30MacCHOCTH CBOETO 3710POBbS U 3/I0POBbS OKPYKAIOIIUX JIFOACH,
COONIOAEHUSI HOPM TPAMOTHOTO TIOBEACHHMS B OKPYXKAIOIIEH NpPUPOJHON cpene,
NOHMMaHUE HEOOXOJMMOCTH HCIOIb30BaHUS JIOCTHXKEHUI COBPEMEHHON Ouosioruu
1 OMOTEXHOJIOTUH ISl pallMOHATBHOTO MPUPOIONOJIb30BAHMUS;
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YMEHHE pellaTh 3JEMEHTapHbIE T'€HETUYECKHUE 33aJa4yi Ha MOHO- U AUTHOPUAHOE
CKpELIMBAaHUE, CIEIJICHHOE HAacleJI0BaHUE, COCTaBJIATb CXEMbl MOHOTHOPUIHOIO
CKpEILMBAaHUS JJIs NIPEACKA3aHUs HACJIEJOBAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHUE BBINOJIHATH JIAOOPATOPHBIE U MPAKTHUECKHUE pabOThl, COOIIOAATh IIpaBUia
npu paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHE  KPUTUYECKH  OLUEHUBATh W  HMHTEPIPETUPOBATH  MH(OpMAIUIO
OHMOJIOTUYECKOr0 COAEP)KAHMSI, BKIIOYAIOU[YIO MCEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX
MCTOYHUKOB (CpeicTBa MaccoBOM WH(MOpMAaIMM, HAyYHO-TOMYJISIPHBIE MarepHuabl),
TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEIOBaHUM B  OHONOTUH, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIEHUs, 00001mas
OMOJIOTUYECKYIO MH(POPMAIIMIO M3 HECKOJbKUX HCTOYHHMKOB, IPAMOTHO HCIOJIb30BaTh
MOHSATUMHBIN anmapaT OMOJIOTHUH.

[IpenmeTHble  pe3yabTaThl  OCBOEHUA  ydyeOHoro mnpeaMera  «buonorus»
B 11 Ki1acce NOKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa U HAay4YHOTO MHPOBO33PEHUS, O BKJIAJE POCCUMCKHX U 3apyOEKHBIX Y4EHBIX-
OMOJIOTOB B  pa3BUTHE OWMONOTUM, (PYHKIMOHAIBHOM TPAMOTHOCTH 4YeJIOBEKa
JUTS pelieHUs KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPHIBATh COJEPKAHHE OMOJOTUYECKUX TEPMUHOB M TIOHSITHH: BHJI,
MOMYJISAIUs, TEHOPOHI, DSBOJIONMUS, JBIKYIIUE CHIbI ((QaKTOpbl) DBOJIIOIHH,
MIPUCTIOCOOJIEHHOCTh  OPTaHW3MOB, BHJ000pa30BaHUE, DJKOJOTHYECKHE (PAKTOPHI,
IKOCHCTEMA, MPOAYIEHTHI, KOHCYMEHTHI, PEAYyIEHThI, LIeMH MUTAHUSA, YKOJIOTHYeCcKast
nMpamMujia, OUoreoieHos, onocdepa;

yMEHHE H3Jlaratb OMoJoruyeckue Teopuu (dBomoronHas teopust Y. [lapBuna,
CHUHTETUYECKAsi TEOpHUsl SBONIOLMH), 3aKOHBl W 3aKOHOMEPHOCTH (3apOJBIILIEBOTO
cxonctBa K.M. boapa, depenoBaHus TJaBHBIX HANpPABICHUWM W IyT€W HBOIIOLHAU
A.H. CesepuioBa, yaenns o 6uochepe B.M. BepHaackoro), onpeaensarb TpaHUIBI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJAJE€Th METOJaMH HAy4yHOTO I[I03HAHWS B OWOJOTMM: HAOIIOACHUE
U OIMCAaHUE JKUBBIX CUCTEM, IPOLIECCOB W SIBICHUM, OpraHu3alus U IpOBEICHUE
OMOJIOTUYECKOr0 JKCIEPUMEHTA, BBIIBUKEHHE THUIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH
MEXIY HCCIEIYeMbIMU BEJIMYMHAMHU, OOBSICHCHHE IMOJYYCHHBIX PE3yJIbTAaTOB,
UCTIOJIb30BAaHHBIX HAYYHBIX TOHSATHH, TEOPUH M 3aKOHOB, YMEHHE JENaTh BBIBOJBI
Ha OCHOBAHUH TOJTY4E€HHBIX PE3yJIbTATOB;

YMEHHUE BBIJENIATH CYIECTBEHHBIC MPU3HAKH CTPOCHHS OMOIOTHYECKUX OOBEKTOB:
BUJIOB, TMOMYJISIIMI, TPOIYIIEHTOB, KOHCYMEHTOB, pEAYyIIEHTOB, OHOTeOIeHO30B
¥ 9KOCHCTEM, OCOOEHHOCTH MPOLIECCOB: HACIIEICTBEHHOW U3MEHUMBOCTH, ECTECTBEHHOTO
oTOopa, Bu1000pa30BaHus, PUCIIOCOOIEHHOCTH OPTaHU3MOB, TEHCTBUS SKOJIOTMYECKUX
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(akTOpOB Ha OpraHM3Mbl, MEPEHOCA BEUIECTB M IOTOKA SHEPrUM B 3KOCHUCTEMAX,
AHTPOIIOT€HHBIX U3MEHEHUH B HKOCHCTEMax CBOEW MECTHOCTH, KPYyroBOPOTa BEILIECTB
1 OMOT€OXMMHUYECKHUX ITUKIIOB B Onocdepe;

YMEHUE MPUMEHSITh IOJIYYEHHbIE 3HAaHUSA [UIsI OOBSICHEHHUS OHOJIOTMYECKUX
MIPOIIECCOB | SIBJICHHUM, JJISl IPUHSITHS MPAKTUUECKUX PEIICHUI B MOBCETHEBHOMN KU3HU
C IEJIBbI0 00ecTieueHust 0€30MaCHOCTH CBOETO 37I0POBbS U 3/I0POBbST OKPY>KAIOIINX JIFOACH,
COONIIOJIEHUsI HOPM TPaMOTHOTO TOBEACHHS B OKpYXAlOIIedl NpUpOAHON cpee,
MOHUMAaHHE HEOOXOJUMOCTH HCIOIB30BaHUS JOCTH)KCHHI COBPEMEHHOW OWOIIOTHH
JUIS PallMOHAIBHOTO MPUPOIOTOIb30BaHMS;

YMEHUE peliaTh 3JIeMEHTapHble OMOJOrMYecKHe 3a7jaud, COCTABIISAITh CXEMBI
MepeHoca BEIIECTB U YHEPTUH B HIKOCHCTEMAX (LI€MU MUTAHUS);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U MPAKTHUECKHUE pabOThl, COOTIOAATh paBUia
npu paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHUE  KPUTHYECKM  OLEHUBAaTh W  HHTEPIPETUPOBATH  MH(POPMAILUIO
OMOJIOTUYECKOr0 COZIEPKAHMSI, BKIIIOYAIOUIYIO IICEBIOHAYYHbIE 3HAHUS U3 pa3IMYHbIX
MCTOYHHUKOB (CpeAcTBa MaccOBOM WH(OpPMAaIMK, HAyYHO-TIOMYJSIPHBIE MaTepHhalbl),
paccMaTpHuBaTh IN100aIbHBIE SKOJIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
10 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHbIC MUCHbMEHHBIE U YCTHBIE COOOIIEHHs, 0000IIas
OMOJIOTUYECKYI0 MH(POPMALMIO U3 HECKOJbKUX HCTOYHHMKOB, IPAMOTHO HCHOJIb30BaTh
MOHATUWHBIN anmapat OMOJIOTHH.
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10 KVIACC
Haunmenosanue
Ne KomnuectBo OcCHOBHBIE BUIBI 1€ATEIbHOCTHA
pPa3aeiioB U TEM [IporpammMHoOe copepxanue
n/m 4acoB o0 yyaroumxcs

y4e0HOT 0 TIpeIMeTa

Tema 1. buosiorus kak Hayka

1.1 | buonorus B cucteme 1 buonorus kak Hayka. CBs3u 6uonaoruu PackpeiBath coaepxaHne TEPMUHOB
HayK C OOIIIECTBEHHBIMU, TEXHUYECKUMH Y TIOHATUHN: HAYYHOE MUPOBO33PEHUE,

1 IPyTUMU €CTECTBEHHBIMU HAayKaMH, HayYHas KapTHHA MUpa, HAyYHBIH METOZ,
bumocodueii, peurueii, STUKOM, THIOTE3a, TCOPHS, MCTOBI
5CTETHKOM U rpaBoM. Ponb 6uosoruu HCCICOBAHMA.
B (DOPMHPOBAHUH COBPEMEHHOH HAYUHOH XapakTepu3oBaTh OUOJIOTHIO KaK HAYKY,
KapTUHbI MUpa. CucreMa OMOJIOTUYECKUX :iTﬁEEEZHHHE;HE:}?z A APYTHX
HayK. [lepeuncnsaTe pa3aensl OMOIOrUH
Aemoncmpayuu: B COOTBETCTBHE C OOBEKTAMU U3yUCHUSI.
llopmpeme1: . Jlapenn, I'. Menpen, Ha3plBaTh BaKHENIIUE OTPACIH
H. K. Kosbuos, k. Yorcon n @. Kpuk. | gyonorpueckux snanuit u 3anau,
Tabauywvl u cxemor: «MeTOIBI IO3HAHUS crosmme nepes Guonorueit XX| B,
YKUBOUW MPUPOJIBI»

1.2 | Meroapl MO3HAHUS 1 MeTo1bl MO3HAHUS KUBOU PackpeiBath copepkaHne TEPMUHOB

YKABOU TIPUPOABI

npupoabl (HadItoIeHHE,
OKCIIEPUMEHT, ONUCAHHE,
u3MepeHue, Kiaccupukanus,
MOJICIIMPOBAHKE, CTATUCTHYECKAS
00paboTKa JaHHBIX).

Y TIOHSITUW: HAYYHBIA METOJl, METOMBI
HCCJICOBAaHUS.

XapakTepru3oBaTb OCHOBHBIE METOJIbI
TTO3HAHMS )KMBOM TIPUPOJILI: HAOIIOICHUE,
AKCIIEPUMEHT, OMUCAHNE, U3MEPEHUE,
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Hemoncmpayuu:

Tabauywvl u cxemol: «MeTOABI TO3HAHUS
YKUBOM IIPUPOIBDY.

Jlabopamopusie u npakmuueckue
pabomuwl:

[TpakTnueckas padora Ne 1.
«Mcronb30BaHUE Pa3IMYHBIX METOOB
MIPU U3yYEHUH OMOJIOTUYECKUX
OOBEKTOBY»

KJ'IaCCI/I(i)I/IKaHI/ISI, MOJCIMPOBAHHC,
CTaTUCTHUYCCKAsA 06pa60TI<a JaHHBIX

Hroro yacoB no reme

2

Tema 2. 7ZKuBble cCHCTEMbI U X OPTraHU3ALUS

2.1

buonornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3Yy4YCHUE

1

Kusble cuctembl (OMOCUCTEMBI)
KaK TIpeIMET U3YYeHUs] OUOJIOTHH.
OTnHMuune KUBBIX CUCTEM

OT HEOPTAHUYECKOMN ITPUPOJIBI.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YPpoBHH OpraHu3anuu
OHOCUCTEM: MOJEKYJISIPHBIN,
OpPraHOWTHO-KJIETOYHBIH,
OpraHU3MEHHBIN,
NOMYJISIIIUOHHO-BUIOBOM,
DKOCUCTEMHBIN
(OuoreoreHOTHYECKUH),
ourochepHbIii.

Haykwu, nzydaromime 6MoCcucTeMBbI
Ha Pa3HBIX YPOBHSAX OpraHU3aIINH.

PackpbiBaTh conepxaHue TEPMHUHOB

Y TIOHATH: cucTeMa, OuoJIoruyecKast
CUCTEMa, DJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA YKHBBIX CUCTEM,
oOMeH BEIIeCTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACICICTBEHHOCTb,
U3MEHYHBOCTD, Pa3IPAKUMOCTh,
HHEPro3aBHUCHUMOCTb, YPOBHH
OpraHu3aIy XU3HU (OMOCUCTEM).
XapakTepu3oBaTh MPUHITUTIBI
OpraHu3aly OMOCHUCTEM: OTKPBITOCTH,
BBICOKAs yMOPSJI04EHHOCTbD,
caMOperyJsiiys, UePapXUIHOCTb.
[lepeuncnsaTe yHUBEpCAbHBIE CBOMCTBA
’KUBOTO: €IMHCTBO XUMUYIECKOTO
COCTaBa, pPa3ApaKUMOCTh, ABHKCHHE,
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Hemoncmpayuu:

Tabnuywt u cxemovr: «OCHOBHBIE
IPU3HAKU JKU3HU», «Y POBHU
OpraHU3alMK KUBOU TPUPOIBDY.
Mogaens monekynsl JJHK

roMeocTas, poCT U pa3BUTHE,
HACJIEZICTBEHHOCTh, N3MEHUYUBOCTD,
ABOTIOLNS (IIPHCIIOCOOJICHHE

K U3MEHSIOIINUMCS YCIIOBUSM).
[TpuBOANTH TIPUMEPHI OMOCHUCTEM
pa3HOr0 YPOBHSI OpTraHHU3aIiH

U CpaBHUBATh MPOSIBJICHUSI CBOICTB
’KUBOTO Ha Pa3HbIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE MPOLIECCHI,
MIPOTEKAIOIINE B OMOCUCTEMAX:
OOMEH BEIIECTB U MPEBPALLEHUE
SHEPTHH, CAMOBOCIIPOU3BEICHNE,
caMOperyJisilus, pa3BUTHE.
Cobumonath mpaBuiia OEpeKHOTO
OTHOIICHUS K )KUBOU MPUPO/IE

Hroro uacoB 1o reme

1

Tema 3. XumMu4eckni COCTaB U CTPOCHHE

RJIE€TKHA

3.1

XUAMHYECKUIN COCTaB
KkineTku. Boma
Y MUHEPAJIBHBIE COJIU

1

XHMMHUYECKUH COCTaB KJICTKH.
XHMMHUYECKHE DJIEMEHTHI:
MaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Bona n MuHepanbHbBIE BEIECTBA.
OYHKIIMU BOJIbl U MUHEPAIbHBIX
BelllecTB B KieTke. [lonnepxxanue
OCMOTHYECKOro OanaHca.
Jemoncmpayuu:

Juaepammol: «Pacnpenenenue

XUMHUYCECKHX DJIEMECHTOB B HE)KHBOM

PackpeiBaTh conmepikanne TEPMUHOB

Y TIOHSTHUI: DJIEMEHTHI-OMOTEHBI,
MaKpORJIEMEHTHI, MUKPOJJIEMEHTHI;
MUHEpATbHBIC BEIECTBA, MOJICKYJIa
BOJIbI KaK JTUTIOJb, BOJOPOIHBIE CBS3H;
ruApopUIbHBIE U TUAPOPOOHBIE
BEIIECTBA.

Jloka3bIBaTh €IUHCTBO AJIEMEHTHOIO
CcOCTaBa KakK OJHO U3 CBOMCTB JKHBOTIO.
Pacripenensate XuMuIeCKUE 71E€MEHTHI
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npupone», «PacnpeneneHne XUMUYECKUX
AJIIEMEHTOB B JKMBOW MPUPOIE».
Tabnuywvl u cxemsl: «llepuonnueckas
TabJIMIA XUMUYECKUX DJIEMEHTOBY,
«CTpOEHUE MOJIEKYJIIBI BOABD)

10 TpyImaM B 3aBUCUMOCTH

OT KOJINYECTBEHHOT'O MPEJCTABUTENHCTBA
B OpraHHU3Me; XapakTepu30BaTh POJib
OTZIEJIbHBIX 3JIEMEHTOB.

BBISIBASTE CBSI3b MEXAY COCTABOM,
CTPOECHUEM MOJIEKYJIbl XMMHUYECKOTO
COEJIMHEHHUS U eT0 PYHKIUSMH B KIIETKE

3.2 | benku. CocraB u benku. CocraB u cTpoeHue OeIKOoB. PackpbiBaTh cojiepxaHue TEPMHUHOB
CTpOeHHE OEJIKOB AMMHOKHCIIOTBI — MOHOMEPBI OEJIKOB. U TIOHSITHIL: O€JIKH, OJTUMEPBI,
HezameHnnmbie 1 3aMeHUMBbIE MOHOMEPHBI, AMUHOKHCJIOTHI, IIETITHTHAS
AMUHOKHUCIIOTHI. AMUHOKHUCIOTHBIH CB$I3b, OJUIENTHU/, ICHATYPALIHSL.
COCTaB. YPOBHH CTPYKTYpbI O€IKOBOM XapakTepu3oBaTh OCIKH KaK KJIacc
MOJIEKYIbI (TIepBUYHAsI, BTOPUYHAS, OpPraHWYECKUX COCAMHECHUI;
TpeTUYHAas ¥ YeTBEPTUYHAS CTPYKTypa). | KIacCU(PHUIIMPOBATH MX MO CTPOSCHUIO
XHUMHUYECKUE CBOMCTBA OEIIKOB. (rnoOyinsipHble U pUOpUILIIpHBIE OETIKH ),
buonoruueckue GhyHKIUNU OEIKOB. MEPEUYUCIISITh U XapaKTeprU30BaTh
Jlemoncmpayuu: byHKIIMN OEIKOB
Tabauyel u cxemvl: «CTpoeHHE
MOJIEKYJIbI OEJKay.
ObopyoosaHue: CBETOBOM MUKPOCKOII,
MUKpPOIPEnapaThl
3.3 | ®epMeHTHI — depMeHThl — OMOJIOTHYECKHE PackpbiBaTh coliepikaHre TEPMUHOB
Ouonoruyeckue KaTajau3aTopsbl. U TIOHATHI: PepMEHTHI, aKTUBHBIN LIEHTD,
KaTajau3aTopbl CrpoeHue gpepMeHTa: akTUBHBIN LIEHTP, | CyOCTpaTHas CleUU(PUUHOCTb,

cyOcTpaTHas Crieru@UIHOCTD.
KodepmenTsl. BuramuHsl.
Otnuunsa pepMeHTOB

KOo(pepMEHTBI, OCIIKH-aKTHBATOPHI
1 OENKU-UHTHOUTOPBI.
VYka3pIBaTh OTINYUS (EPMEHTOB
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OT HEOPraHMYECKUX KaTaJIMu3aTOPOB.
Jemoncmpayuu:

Tabauyel u cxemvl: «CTpoeHHE
dbepmeHTay.

Obopyoosarue: 000pyI0BaHUE

JUJIS1 TPOBEACHUSI HAOTIOCHUM,
U3MEpPEHUI, SKCIIEPUMEHTOB.
Jlabopamopuvie u npakmuyecxkue
pabomur:

Jlabopatopnas padota Ne 1. «3yuenue
KaTAIUTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aAMUIIA3bI

WJIM KaTaJiasbl)»

OT HEOPTaHUYECKUX KaTaIN3aTOPOB.
OOBsICHATH poJib (HEPMEHTOB

B () YHKIIMOHUPOBAHUH SKUBBIX CUCTEM,
B ITPOMBIIIVICHHOCTH, B MEJTUIIUHE,

B IIOBCEIHEBHOM >XKM3HU 4YeJIOBEKa

3.4

VrneBonasl. JIunmuael

YraeBoabl: MOHOCaXapuasl (TII0KO3a,
pubo3a 1 1e30Kcupud03a), Aucaxapuibl
(caxapo3a, TJaKT03a) U MOJUCAXAPHIBI
(Kpaxma, TIIMKOTeH, EJUII0I103a).
buonorunueckue GyHKIIUNA YTIIEBOJIOB.
JIMnuabl: TPUTIIMLEPUABI,
dbochonunuIbl, CTEPOUIBI.
[M'uapodunbHO-THAPOPOOHBIE CBOKCTRA.
buonornueckue GyHKIUHA TUTUIOB.
CpaBHeHUE YTI€BOJIOB, OEIKOB

Y JIAMHUI0B KaK NCTOYHUKOB DHEPTHUHU.
Hemoncmpayuu:

Tabauyst u cxemol: «YTICBOIBI,
«JIunuae.

PackpeiBaTh copepkaHue TEPMHUHOB

Y TIOHSTH: YTIICBOIBI, MOHOCAXAPHIHI,
JFicaxapyIbl, TTOJMCAXapUIbl, TIFOK03a,
pubo3a, ae3okcuprbdo3a, caxaposa,
JIAKTO3a, MaJIbT03a, IeJTI0I03a
(kmeTyaTka), Kpaxmall, TJIMKOT €H;
JIMTHIBI, TPUTIUIEPUIBI (KUPBI, Maclia),
dhochoaunuIbI, CTEPOU/IBI.
XapakTepu3oBaTh yIIICBOJbI,

JUTUABI KaK KIJIACC OPTaHUICCKUX
COCTMHEHU.

KnaccudunmpoBaTs yrieBoabl U JTUITHIBI
10 CTPOEHUIO; MEPEUUCIIATh (PYHKIIMH
YIJIEBOAOB U JIMIHUJIOB.
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ObopyoosaHnue: 000pPyTOBaHUE
JUTSI TIPOBEICHUS HAOJIIOICHUI,
VU3MEPEHHH, SKCIIEPUMEHTOB

Cxemarndecku n300paxaTb CTPOCHHUE
MOJIEKYJI YTJIEBOJIOB, JIUITHIOB

3.5 | HykneunoBsie Hyxneunossie kucnorsl: JIHKu PHK. PackpeiBath copep:kaHue TEPMUHOB
KUCIOTHL. ATO Hykneotuasl — MOHOMEDHI Y TIOHSITHI: IE30KCUPUOOH YKIICHHOBAS
HYKJIEMHOBBIX KUCIIOT. CTpoeHue kucnota (JIHK), pubonyknennonas
u ¢pynkuun JJTHK. Ctpoenue u pynkuun | kuciora (PHK), nykneorun,
PHK. AT®: crpoenue u QyHKIIHH. MTOJIMHYKJICOTUIHAS LIETb
Hemoncmpayuu: (MOMMHYKIIEOTH]T), KOMIUIEMEHTAPHOCTb,
Ilopmpemeur: [Ix. Yorcon, ®. Kpuk, ¢bynkuuu JJHK (xpanenue u nepenaua
M. Yunkunc, P. @paHkiuH. HACJICACTBEHHONW MH(OPMAIINH); BU/IBI
Tabnuywl u cxemol: PHK (undopmanrionnas, TpaHCOpTHas,
«HyxknennoBsie kuciotsl; JJTHKY, pubocoMaiibHasi); ageHo3uHTpudocdar
«buocuntes 6enkay, «CTpoeHue (AT®), makpodpruueckasi CBsi3b.
MoneKyinsl ATO». XapakTepU3UpOBaATh HYKIIEMHOBBIE
Obopyoosanue: CBETOBOI MUKPOCKOII, KHUCJIOThI KaK XUMUYECKUE COETUHEHUS
MHUKPOIIpENapaThl Y HOCUTEIU HACIEICTBEHHOM
uHpopmarmu.
OtMmeyaTh 0COOEHHOCTH CTPOCHUS
MOJIEKY1 HyKJIenHOBbIX kucioT (JIHK,
PHK) u AT®.
CxemaTuyecku n300paxarb CTPOCHUE
HYKJICOTUAOB, MOJIEKYJI HYKJIEHHOBBIX
kucior, ATD
3.6 | Uctopust u mMetoanl [uTonorus — HayKa O KJIETKE. PackpsiBaTh conepxaHue TEPMUHOB

U3YYEHUS KIIETKHU.
Kierounas teopus

Kierounas teopust — npumep
B3aMMOJICHCTBUA UJIeH U (PAKTOB

Y MOHATHUU: KJIE€TKA, LIUTOJIOTHSI;
PacKpbIBaTh COJICPKAHUE MOJIOKEHUN
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B HAYYHOM ITO3HAHUH.
MeTo1bl U3y4eHUS KJIETKH.
Jemoncmpayuu:

Tlopmpemui:

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

M. IIneitnen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MUKpOIpEnapaThl paCTUTEIbHBIX,
YKUBOTHBIX M 0aKTePHATbHBIX KJIETOK;
pPUCYHKU ¢ MHKpodoTorpadusmu
KJIETOK, TIOJTy4YE€HHBIE C TOMOUIBIO
CBETOBOI'0 U JIEKTPOHHOI'0 MHKPOCKOMA

KJIETOYHOU TEOPHH.

[lepeuncnsaTe U XapakTepu3oBaTh
OCHOBHBIE METOJIbl U3YUEHUS KIIETKH:
(TpUroTOBIEHUE CPE3OB,

OKpaIllMBaHUE, MUKPOCKOIIMPOBAHUE,
HeHTpU(yrupoBaHue, KyJIbTHBUPOBAHNE
KJIETOK U TKaHeM)

3.7

Kierka
KaK 1IeJIOCTHAs
JKMBas CUCTEMA

KieTka kak 1nenocTHas )KuBasi CUCTEMA.
OO1Me NpU3HAKU KIETOK: 3aMKHYyTasl
HapyxHasi MeMOpana, mosekyinsl JJHK
KaK TeHETHYECKUH anmnapar, cucreMa
cuHTe3a Oenka. TUIBI KJIETOK:
YKapUOTUYECKAsI U MPOKAPUOTHYECKAS.
Oco0eHHOCTH CTpOEHUs
MPOKAPUOTUUYECKON KIIETKHU.
Knerounas crenka Oakrepuil. CTpoeHue
9YKapUOTUYECKON KiIeTKU. OCHOBHBIE
OTJINYMS PACTUTEIBHOMU, KUBOTHOM

U TpuOHOI KneTku. [loBepXHOCTHBIE
CTPYKTYpPBI — KJIETOYHAsI CTEHKA,
TJIMKOKAJIMKC, UX QYHKIUH.
[Tnazmatuyeckas memOpana,

PackpeiBaTh comepkaHue TEPMHHOB

Y TIOHSTHUI: KIIETKU (9yKapHOTHIECKas,
MPOKAPUOTHIECKAS ), ITTa3MaTHIeCKas
MeMOpaHa (T1a3MajieMMa), TIIMKOKAJIMKC,
TPAHCTIOPT BEMIECTB (MTACCUBHBIM,
aKTHBHBIN ), SHIOMUTO3 ((haromuTo3s,
MUHOIIMTO3), 9K30I[UTO3, KJIETOUHAs
CTEHKa, HYKJICOU]I.

CpaBHUBATh MEXy COOOM
HYKapUOTUYECKUE U TPOKAPUOTUYECKHE
KJIETKH, OTMEYaTh CXOJICTBO M Pa3IHIUS
B CTPOEHHUH KIIETOK OaKTepui,
’KUBOTHBIX, PACTCHHU B TPHOOB
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ee CBOMCTBA M () YHKIUHU.
Jemoncmpayuu:

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

T. [lIBanu, M. IInennen, K. bap,

P. Bupxos.

Tabauywvl u cxemvi: «CTpoeHUe
YKapUOTHUYECKOM KIETKM», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpOCHUE
pacTUTEIbHON KIIETKNY, «CTpoeHue
MMPOKAPUOTUYECKON KIIETKW.
ObopyoosaHue: CBETOBOM MUKPOCKOIIL,
MHUKpPOIIpENapaThl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIIbHBIX KIIETOK

3.8

Crpoenue
IYKapUOTHYECKOU
KJIETKU

[{uTonnazma u €€ OpraHOUIBbI.
OnHomeMOpaHHbIE OPTraHOU bl KJICTKHU:
OIIC, anmapar ['0abaKu, TM30COMBIL.
[TosryaBTOHOMHBIE€ OPTaHOU bl KJIETKHU:
MMTOXOHJIPUH, TIIIACTHIBI.
[TporucxoxaeHne MUTOXOHIPUMN

U TacTua. BuaelmimacTu.
HememOpaHHBIe OpraHOMIbI KICTKU:
pHUOOCOMBI, KJICTOUHBIA LIEHTD,
HEHTPUOJIU, PECHUUKH, KT'YTUKH.
DYHKIIUU OPraHOUJIOB KIICTKHU.
Bximrouenus. Anpo — perynasTOpHbIi
HEeHTp KJeTku. CTpoeHue sapa: snepHas
00o0I0UuKa, KaproIuiazMa, XpoOMaTHH,

PackpeiBaTh conmepikaHue TEPMHUHOB

Y TIOHATH: IIUTOTUIa3Ma, OPTaHOUIBI,
sHjomazmarudeckas cethb (II1C),
anmapat ["oibKu, JTM30COMBI, BAKYOJIb,
MUTOXOHPUH, TUIACTUABI (XJIOPOTIIACTHI,
XPOMOILIACTHI, JIEHKOILIIACTHI),
prUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN
HeHTp (LIEHTPOCOMa), PECHUYKH,
KT'YTUKU, BKIIOUEHUS, AJIPO, s/IepHast
000104UKa, KapuoIia3Ma, XpoMaTHH,
STPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOEHUE DYKAPHOTHIECKOM
KJIETKH 110 U300paKEHUAM

¥ Ha MUKpOIIpernaparax;
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AZIPBILIKO. XPOMOCOMEI. Tpancnopt
BEILIECTB B KIIETKE.

Jemoncmpayuu:

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

T. llIBann, M. Ilneiinen, K. bap,

P. Bupxos.

Tabnuywvl u cxemsvi: «CTpoeHue
AYKapUOTHUYECKOM KIETKM», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpoeHUE
pacTUTEIbHON KIIeTKN», «CTpoeHue
MMPOKAPUOTUYECKON KIIETKW,
«CTpoeHue sapa KIETKU.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MHUKPOIIPENapaThl PACTUTEIbHBIX U
YKUBOTHBIX KIIETOK.

Jlabopamopusie u npakmuueckue
pabomuwl:

Jlaboparopnas pabora Ne 2. «M3yuenue
CTPOEHUSI KJIETOK PACTEHUM, JKUBOTHBIX U
OaxkTepuii MoJ MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpENapaTax U UX ONUCAHHE

KJIacCCU(UIIUPOBATH OPTraHOUIbI

B 3aBHCHUMOCTU OT OCOOEHHOCTEH UX
cTpoeHust (0THOMEeMOpaHHbIE,
JIByMEMOpaHHbIE, HEMEMOpaHHbIC);
OINMHMCHIBATh (DYHKIIMH KaXKJIOTO
OpraHouja B KIIETKE.
XapakTepu30BaTh KJIETOUHOE AP0 KaK
MECTO XpaHEHHUsl, epeaaun (yIBOeHUe
XpOMOCOM) U pealiu3aluu
(TpaHCKpUIILINS) HACIEACTBEHHOM
uH(pOpMaIUU KIETKH.

[lepedncnsaTe ¥ OMUCHIBATH KOMITIOHCHTHI
anpa v ux QyHKIuu;

CxemMaTu4HO U300paKkaTh CTPOCHUE
PACTUTENBHOM U JKUBOTHOU KJIETKH.
OOBICHATH OMOJIOTUYECKOE 3HAYCHUE
TPaHCTIOPTa BEIICCTB B KIIETKE

Hroro yacoB 1o Teme 8

Tema 4. ’KusHeaesiTe1bHOCTD KJIETKH

4.1 | OOMeH BelIecTB. 2 OOMeH BelecTB, WM META0O0IU3M. PackpeIBaTh conepxKaHue TEPMUHOB
[Inactuueckuit Accumunanus (TU1acTUYECKU 0OMEH) Y TIOHATUI: OOMEH BEIIECTB U
oOMeH. DOTOCHHTE3. U JUCCUMMWISIUSA (PHEPreTHUEeCKU MpeBpaIleHUe SHEPTUU (METa0O0IU3M),
XeMOCUHTE3 OOMEH) — JIB€ CTOPOHBI EUHOTO ACCUMMWJISILUS, TIIACTUYECKUIT OOMEH,

38



denepanpHas padouas nporpamma | buonorus. 10—11 kimaccer (0a30BbIi YPOBEHB)

nporuecca metadbonusma. Poib 3ak0HOB
COXpaHEHHUsI BEUIECTBA U YHEPTUU

B MMOHMMaHUU MeTabonu3ma. Turbl
oOMeHa BEeIECTB: aBTOTPO(PHBIN

u rerepoTpodusbiil. Ponbs hepMeHToB
B OOMEHE BEIIECTB U MPEBPaALIEHUN
9HEpruu B kierke. DOTOCUHTE3.
CaertoBas 1 TeMHOBast (a3bl
¢dorocuntesa. Peakuuu gorocunTesa.
S dexTrBHOCTH HOTOCHUHTESA.
3HayeHue POTOCUHTE3a JJIsl )KU3HU
Ha 3emJyie. BimsiHue yciioBHil cpenbl
Ha (DOTOCHUHTE3 M CIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTU Y KYJIbTYPHBIX
pacTEeHUM.

XeMOCUHTE3. XEMOCUHTE3UPYIOIIHNE
OakTepun. 3HAUEHUE XEMOCHUHTE3
JUIS KM3HU Ha 3eMiIe.
Jemoncmpayuu:

Ilopmpemor: K. A. Tumupsizes.
Tabnuysl u cxemol: «XIJIOPOIIACTY,
«DOTOCHHTE3»

JUCCUMWIISIIUS, SHEPTeTUUECKUM OOMEH,
dhoTocuHTE3, POTOIM3,
dhochopunrpoBaHue, IEPEHOCUUK
MIPOTOHOB, XEMOCUHTE3.

OnuceiBath (POTOCUHTE3, MPOIECCHI,
MPOTEKAIOIINE B CBETOBOW U TEMHOBOU
daze.

BbIsBIIATE NPUUMHHO-CIIEICTBEHHbBIE
CBSI3U M€Ky MOTJIOIIEHUEM COTHEUHOM
SHEPTUU XJIOPOPHIIIIOM ¥ CHHTE30M
Monekyn ATO.

CpaBHUBATh UCXOJHBIE BEIIECTBA,
KOHEUYHBIE MMPOAYKTHI U YCIOBUS
MIPOTEKAHUsI PEAKLIMK CBETOBOU

¥ TEMHOBOM (pa3bl POTOCUHTERA;
CpaBHUBaTh OTOCUHTE3 U XEMOCHUHTE3.
OneHuBaTh 3HaUeHUE (DOTOCUHTE3A U
XEMOCHHTE3a JIJIs )KU3HU Ha 3emiie

4.2

DHEPreTUYeCcKui
oOMeH

DHepreTuueckuii 0OOMEH B KJIETKE.
Paciernyienre BEIIEeCTB, BBIJCICHHUE

U aKKyMYJUPOBAHHE SHEPTUU B KIIETKE.
DTanbl YHEPreTUYECKOro 0OMEHa.
['mukonus. bpoxkenueun ero BUbl.

PackpbiBaTh conep)kaHre TEPMUHOB

Y TIOHSITHI: SHEPreTUYECKU OOMEH,
TJIMKOJIA3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIUPTOBOE OpOXKEHUE, OMOJOTHYECKOe
OKHCJICHHE, KJIETOYHOE JIbIXaHHE,
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Kucnoponnoe oxkucnenue,

WJIM KJIETOYHOE JIbIXaHUE.
OxucnutenbHoe pochoprmmpoBanue.
D¢ hHEeKTUBHOCTD YHEPTEeTUUECKOTO
oOMeHa.

Hemoncmpayuu:

Tabauyst u cxemol: « TUIBITATAHUSY,
«Metabonuszmy, « MUTOXOHAPUSIY,
«OHEPreTUIecKuii 0OMeH»

TUCCUMUIISIUS, (PEPMEHT.
XapakTepu3oBaTh 0OMEH BEIIECTB

U TIpeBpalieHe YHEPruu (MeTaboIn3M)
KaK OJTHO UX CBOMCTB KHBOTO.
[lepeuyucnsate 0coOOEHHOCTH
MJIACTUYECKOr0 M YHEPreTUYECKOTO
oOMEeHa B KJIETKE; YCTaHaBJIMBATh
B3aMMOCBSI3b MEXIY HUMH.

Paznmuuate TUBl 0OMEHa BEIIECTB

B KJIETKE: aBTOTPODHBII

U TeTepoTPOdHBII.

OnuchIBaTh 3TaIbl SHEPreTUYECKOTO
oOMeHa (ITOArOTOBUTEIIbHBIH,
OECKUCIOPOIHBIN, KUCIOPOIHBIN)

Y CPAaBHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh PEaKIMy TIIUKOJIN3a,
OpOXKeHUs, KJIETOUHOrO JbIXaHHUS;
BBISIBJISITH IPUIMHHO-CJICICTBEHHBIC
CBSI3U MEX]y TJIMKOJIU30M, KJIETOYHBIM
JIbIXaHUEM U CUHTE30M MOJIeKyI1 ATO.
CpaBHuBath 3¢ (HEeKTUBHOCTh
OECKHCIOPOTHOTO Y KUCIOPOIHOTO
ATaIoB

4.3

buocunTes Oenka

Peaknnyu MmaTpu4HOro CMHTE3A.
['enernueckas unpopmanus u JTHK.
Peanu3zanus renerndeckoil HHGpopManuu
B KJIETKE. | €eHETUYECKHUM KO U eTo

PackpeiBath copepkaHue TEPMUHOB
U TIOHATHUM: I'eH, TCHETUYECKUM KOJI,
MAaTPUYHBIN CUHTE3, TPAHCKPUTIIHS,
TPAHCIALMA, KOJIOH, aHTUKOJIOH,
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CBOMCTBA. TpaHCKpUIIUA — MAaTPUYHBIN
cunte3 PHK. Tpancnsus — OuocuHTe3
Oenka. DTanbl TPAHCIISIUH.
Koauposanue amunokucior. P

OJIb puOOCOM B OMOCHHTE3€E OerKa.
Hemoncmpayuu:

Ilopmpemur: H.K. KonboB.

Tabnuyol u cxemor: «Ctpoenne JTHK,
«Ctpoenne u QyHKIIMOHUPOBAHKE TCHAY,
«Cunres Oenkay, «Permmmukamus JJHKy,
«I'eHeTHYECKHUI KOI».

ObopyoosaHue: MOJIETU- ANTUIUKAIIUNA
«Y neoenne JIHK u Tpanckpunius»,
«buocunTe3 Oenkay

pubocoMa, IIeHTpaJibHAs OoTMa,
MOJIEKYJIsipHasi OMOJIOT Ul

OnpenensaTe CBONMCTBA TEHETHYECKOTO
KoJa (TPUILJIETHOCTh, OJHO3HAUYHOCTb,
BBIPOK/IEHHOCTb, YHUBEPCATbHOCTbD,
HETEPEeKPbIBAEMOCTb, HEIPEPHIBHOCTD ).
OnuceIBaTh 3Tallbl peaau3aliu
HacJIeICTBEHHON MH()OPMALIUY B KIIETKE.
CpaBHUBATh peakUUd MAaTPUYHOIO
cunre3amonekyn PHK u Genka B kierke

4.4

Hexnerounrie
(OpMBI KU3HU —
BUPYCHI

Hexknerounbie OpMBI )KU3HU — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

(. N. IBaHOBCKMIA).

OCOOEHHOCTH CTPOSHHUS M YKH3HCHHOTO
1MKJa BUpycoB. bakrepuodaru.
bosie3nu pactenuil, KUBOTHBIX

U YEJIOBEKa, BHI3bIBAEMbIC BUPYCAMU.
Bupyc unmmyHozaedunra yenopeka
(BUY) — Bo3OynuTenb

CIIMda. O6patHas TpaHCKPUIILIKS,
peBepTasza u MHTerpasa.
[IpodunakTrka pacrpocTpaHeHUs
BHUPYCHBIX 3a00JIEBAHUIA.

PackpbiBaTh coaepikaHre TEPMUHOB

Y TIOHSITUI: BUPYC, BUPYCOJIOT U,
Karicui, Oakrepuodar, BUpyC
uMmyHonedunmrra yenoseka (BUY),
OHKOT€HHBIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOYHYIO (POPMY JKU3HU;
0COOEHHOCTU CTPOCHUS

U KU3HEJEATEIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HEHHBIN IIUKJI BUPYCOB
MMMYHOJIe(pUIITa YETTOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TabauHoi
Mo3aukH), 6akrepuodar, BUY.
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Hemoncmpayuu:

lopmpemui: J1. . VIBaHOBCKHUIA.
Tabauywvl u cxemwi: «Bupychbi»,
«bakrepuodarny»; «Ctpoenue

Y )ku3HeHHbIN ki Bupyca CI1/]a,
OakTepuodaray.

ObopyoosaHue: MOJIETb CTPYKTYPbI
JIHK; MarauTHas MoJie/ib-anIlIMKaIus
«CTpoeHUE KIETKH»

OO00CHOBBIBaTh U COOJIOATh MEPHI
MpOoQUIAKTUKN PacPOCTPaHEHUS
BUPYCHBIX 3a00JIEBAHUI
(pecripaTopHBIC, JKEIYI0UHO-

KUIIICYHbIC, KJICIIEBOM JHIIChATUT,
BUY-undexums)

Hroro yacoB no reme

6

Tema S. Pa3MHOKeHHe U HHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB

5.1

JKu3HEHHBIN UK
KJIETKU. [lenenue
KJIETKH. MuTO03

1

KI1eTOUHBII UK, WIH )KU3HEHHBIN [TUKIT
kietku. Uarepdaza u MuTo3.
I[porneccsl, mporekaromire B HHTEpdase.
Pennukanys — peakiuss MaTpuaHOro
cunre3a [JHK. Ctpoenue xpoMocoM.
XPpOMOCOMHBIN HA0Op — KApUOTHII.
JIMTUIOMTHBIN M TaIIOMIHBIN
XPOMOCOMHBIE HA0OPBL. XPOMATHIBI.
[{uTonornyeckre OCHOBBI Pa3MHOKEHHUSI
Y VHJMBUYaJIbHOTO PA3BUTHS
OpraHu3MoB. JleJieHne KIETKU — MUTO3.
Cranun muto3sa. [Iponeccsl,
MIPOUCXOASIINE HA PA3HBIX CTAIUSIX
MHUTO33a. BHOJIOrHYeCcKnii CMBICII MUTO3A.
[IporpamMmmupyemasi THOEIb KIETKU —
arorTo3.

PackpbiBath coaepkaHue TEPMHUHOB

U MOHSATHUM: KJICTOYHBIN ITUKII,
nHTepdaza, peayIImKaIys, XpoMocoma,
KapuOTHII, TaIUIOUIHBIN, JUTIITOUIHBIN
XpPOMOCOMHBIN HabOp, XpOMaTHU/IbI;
MHTO3 €ro cTajauu: npodasa, metadasa,
anadasa, Tenodasa.

OnuceIBaTh KU3HESHHBIA ITUKJI KIICTKH;
MEPEUYUCIIATh U XapaKTepU30BaTh
MEePUO/Ibl KJIETOUHOTO IUKIIA,
CpPaBHUBATh UX MEXJY COOOM.
OnuceIBaTh CTPOCHUE XPOMOCOM,
KapuOTHUIIOB OPTaHU3MOB, CPABHUBATh
XpPOMOCOMHBIE HAOOPHI KJIIETOK.
CpaBHUMBAThH CTaIMA MUTO3A.
Paznuuathk Ha MUKpoIpenaparax

42



®denepanbHas padoyas nporpamMma | buomorus. 10—11 knaccel (0a30BbIld YPOBCHB)

Hemoncmpayuu:

Tabnuyvl u cxemol: «KIICTOUHBIIN LIHKID»,
«Pernmukanus JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHas
MOJIENb-aNTUIMKAIUS «JleTeHre KIeTKu»;
monaens J[HK.

ObopyoosaHue: CBETOBOM MUKPOCKOI U
Mukponpenapat «Kapuoknunes B KJIETKax
KOpEIIKa JIyKa.

Jlabopamopuwvie u npakmuueckue
pabomuwr:

Jlaboparopnas padorta Ne 3.
«Habmronenue MuTo3a B KJIeTKax
KOHYHKA KOPEIIKA JIYKa Ha TOTOBBIX
MUKpOIpenapaTax»

Y PUCYHKaX CTaJN¥ MUTO3A.
PackppiBaTh OMOIOrHYECKUN CMBICT
MHTO3a

5.2

dopmel
Pa3MHOXEHUS
OpraHU3MOB

®opMBbI pa3MHOKEHUS OPraHU3MOB:
Oecrojioe 1 IMOJIOBOE.

Buasr 6ecrionoro pa3MHOKEHHUS:
JICTICHUE HAJIBOE U TTOYKOBAHUE
OJTHO- 1 MHOTOKJICTOYHBIX,
CIIOpOOOpa30BaHNe, BETCTaTUBHOEC
pPa3sMHOXKCHHE.

VICKyCCTBEHHOE KJIOHUPOBAHHE
OpPraHu3MOB, €r0 3HAYCHHE

JUIS CETICKITU .

[TosmoBo€ pa3MHOXKEHUE, Er0 OTINYUS
oT OecroJoro.

PackpsiBaTh comep:kaHlEe TEPMUHOB
Y MOHATHUU: PA3MHOXKEHHE, KJIOH,
MOJIOBBIE KJIETKHU (TaMEThI),
SAUIIEKIIeTKA, CIEPMATO301/1, 3UT0Ta,
JIeJIeHUEe HaJIBOE, TOYKOBAHUE,
criopyJisiiusi, parMeHTanus,
BEreTaTuBHOE Pa3MHOXKEHUE,
CEMEHHOE Pa3MHOXKEHUE, OMbUICHUE,
JIBOMHOE OIJIOJIOTBOPEHUE, TOJIOBBIC
KeJe3bl, CCMEHHUKH, SUYHUKH,
OIUIOAOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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Hemoncmpayuu:

Tabauyvl u cxemvl: «OOPMBI
Pa3sMHOXXEHUSI OPraHUu3MOB», «JlBOMHOE
OILUIOJIOTBOPEHUE Y IBETKOBBIX
pacreHuiny, «JleneHue kineTku
OakTepumny, «BeretaTuBHOE
pa3MHOXKEHHUE pacTeHui», «CtpoeHune
MTOJIOBBIX KJIETOK»

XapakTepru30BaTh 0OCOOCHHOCTH

1 3HaueHHEe 0eCIIoIoro

M TIOJIOBOT'O CITOCOOOB

Pa3MHOKCHHS.

Briaensats BUABI OECIIONOro
Pa3MHOXCHUS; BBISBIIATH B3aUMOCBSI3U
MeXIy popMamMu U criocodamu
Pa3MHOXKEHHUS, U UX OMOJIOTMYECKUM
3HAYEHHUEM.

BrageTts nmpuemaMu BEreTaTUBHOTO
Pa3sMHOKEHUS KYJIbTYPHBIX PACTCHUIN
(Ha mpuMepe KOMHATHBIX).
XapakTepHu30BaTh IMOJOBBIC KICTKU:
SIMLIEKJIETKY, CIIEPMATO30U/IbI;
BBISIBJISTH OCOOEHHOCTH

HX CTPOCHUS

5.3

Meiios

Meiio3. Ctaguu meiio3a. [Iporeccsi,
MPOUCXOAAIINE HA CTAIUSIX Meio3a.
IToBenenne XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornueckuii cMbICi
Y 3HAYC€HHUE Melo3a.

Jemoncmpayuu:

Tabauysl u cxemol: «JleIeHUE KICTKN,
«Meio3y.

Obopyoosanue: moaens JIHK;
MarHuTHAas MOJIEb-allIUIMKAITUS
«Jlenenue KICTKW»

PackpsiBaTh comepxaHue TEPMUHOB

Y TIOHSTHI: MM 03, KOHBIOTallus
XpOMOCOM, TIepeKkpecT (KPOCCUHTOBED)
XpOMOCOM, T'aMETBHI.

XapakTepu30BaTh ME03 Kak crocod
KJIETOYHOTO JIEJIEHUS; OMKUCHIBATh ME03
10 CTaJIUsIM; CPAaBHUBATh CTaJNU Meilo3a
Y MUTO3a.

Paznuuate Ha pucyHKax CTaauu MeENo03a;
pacKpbIBaTh OUOJIOTHYECKOE 3HAUEHUE
Meno3a
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5.4 | ObpazoBanue ["ameTorenes — nmpouecc o0pa3oBaHus PackpbiBaTh coniep>kaHre TEPMUHOB
U pa3BUTHE MOJIOBBIX KJIETOK Y KHBOTHBIX. Y TIOHATUI: raMEeTOreHe3, CIIEPMAaTOreHE3,
MOJIOBBIX KJIETOK. [TonoBble *xene3bl: CeMEHHUKU OOreHe3, CIIepMaTOo301 ], aKpocoMa,
OrmutonoTBOpEeHHE u asuyHukd. OOpa3oBaHuE U pPa3BUTHE ANULIEKIIETKA, TTOJIIPHBIE TeJIbIIA.
MIOJIOBBIX KJIETOK — raMeT (CIepMaTo30ul, | XapaKTepru30BaTh OCOOCHHOCTH
SUTIEKIIETKA) — CTIEpMaTOTeHE3 raMeToreHesa y )KHBOTHBIX U €T0 CTa/lNu;
u ooreHes3. OCOOEHHOCTH CTPOEHUS I0JIOBBIE KJIETKH KUBOTHBIX U OIUCHIBATH
SAWLIEKJIETOK U CIIEPMaTO30110B. IPOLIECC UX Pa3BUTHSI.
OmonorBopenue. [laprenorenes. CpaBHUBATH CIIEPMATOrE€HE3 U OOTEHES.
Jemoncmpayuu: OmnuceIBaTh OIMJIOJOTBOPEHUE,
Tabauyer u cxemwr: «IIpsimoen HenpsaAMoe | OGMOIOTHYECKOE 3HAUCHUE
pazButHe», «['amerorenes OIJIOZIOTBOPEHUS
y MIIEKOITUTAIOIIMX U YETIOBEKaM
Obopyodosanue: Mosienb MeTadazHoi
XpOMOCOMBI, MUKPOCKOTI,
MUKporipenaparbl «CrepMaTo301/ibl
MJICKOIIMTAIONIETOY, «SAMIIeKIIeTKa
MJIEKOTUTAIOIIET 0.
Jlabopamopuvie u npakmuyecxkue
pabomoi:
Jlabopatopnas padota Ne 4. «3yuenue
CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpernapaTax»
5.5 | UunuBuayanpHoOeE NuauBuayansHoe pa3Butue (OHTOreHe3). | PackpbiBaTh coiepxaHue TEPMHUHOB
pa3BUTHE OMOpHOHAIEHOE PA3BUTHE Y TIOHSITUI: OHTOT'€HE3, SMOPUOTECHE3,
OpraHU3MOB (amOpuorenes). DTanbl SMOPHUOHATIBHOTO | 3UTOTA, APOOJICHUE, OJIACTOMEDPHI,

Pa3BUTHUA Y IIO3BOHOYHBIX JKHBOTHBIX!

Mopyia, 0Jactyna, 6JacToIelNb,
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JIpoOJIeHUE, TacTPYIISIIUs, OpraHOTeHE3.
[TocTamOpuoHanbHOE pazBUTHE. TUTIBI
MOCTAIMOPHUOHAILHOTO PA3BUTHSL:
npsiMoe, HE MPsIMOe (JTMIMHOYHOE).
Bnusinue cpeanl Ha pa3BUTHE
OpraHu3MoB; (aKTOpbl, CIOCOOHBIE
BBI3bIBaTh BPOXIEHHBIE YPOJICTBA.
Poct u pazsutue pacreHuil. OHTOreHe3
LIBETKOBOT'O PACTEHUA: CTPOECHHUE CEMEHH,
CTaJH Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyst u cxemol: «OCHOBHBIE CTaIUU
OHTOreHe3a», «lIpsmoe u Henpsimoe
pa3BUTHEY, «JIBOWHOE OMJIOIOTBOPECHUE
Y IBETKOBBIX PACTCHUI»

ractpyJa, HelpyJia, OpraHoreHes;
3apOJIBIIIEBBIC IUCTKHU: IKTOJEPMA,
Me30/1epMa, SHTO/IEpMa;
MOCTIMOPHOHAILHOE PA3BUTHE: TIPSIMOE
U HenpsiMoe (JTMYMHOYHOE); MeTamopdo3,
Meracropa, MHKPOCTIOpa, MbUTBIIEBOE
3€pHO, CIIEPMUHU, 3aPOJIbIIIEBbIA MEIIIOK,
JIBOMHOE OMJIO0TBOPEHUE.

OmnpenensaTs dTanbl SMOPUOHAITILHOTO
pa3BUTHS XOPJOBBIX HA CXEMaX

U TIperapaTax U OMUCHIBATH MIPOIIECCHI,
MPOUCXO/SIINE HA KaXKIOM JTarle.
CpaBHUBATh MEPUOJIbI OHTOTEHERA;
psiIMOE U HepsAMOe (JIMUUHOYHOE)
MOCTAIMOPHOHAIILHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U IPYTUX
XOPJIOBBIX.

OOBICHATH OMOJIOrUYECKOE 3HAYEHUE
pa3BUTUS ¢ METaMOPGH030M;
OTPHULATENBHOE BIMSHHUE AJIKOT OIS,
HUKOTHHA U JPYTHX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3apPOJIbIIIA
YeJI0BEKA.

OnuceIBaTh MTPOLIECC JBOMHOTO
OILJIOJIOTBOPEHHUS Y IIBETKOBBIX
pacTeHuu

Hroro uacoB 1o reme
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Tema 6. HacsieicTBeHHOCTh M H3MEHYUBOCTH OPTraHU3MOB

6.1 | I'enetuka — HayKa 1 [Ipeamer u 3a1a4ul TEHETUKH. PackpsiBaTh comep:kaHue TEPMUHOB
O HACJIEICTBEHHOCTH Ponb nuronoruu u aMOproIorun Y TIOHSATHIL: T€H, TEHOM, T€HOTHII,

Y U3MEHYUBOCTHU B CTAHOBJICHUH T€HETUKH. BKiaa (heHOTHI, XPOMOCOMBI, aJUIEIILHBIC TEHBI
POCCUHCKHX U 3apYOEKHBIX YICHBIX (aymenu), roMO3UroTa, reTepoO3UroTa,
B pa3BUTHE T€HETUKHU. MeTO/Ibl FTEHETUKHU | TOMUHAHTHBIN NTpU3HAK (T€H),
(ruOpHUI0IOrMYECKUM, PEIeCCUBHBIM MpU3HAK (IeH), YucTas
LHATOr€HETUYECKHU I, MOJIEKYIISIPHO- JMHUS, TUOPU]L.
TEeHETHUYECKUH). [lepeuncnsaTe U XapakTepru3oBaTh
OCHOBHbIE TEHETUYECKUE TTOHSTHUSI. METO/Ibl TCHETUKU: THOPUI0JIOTUYECKUH,
['eHeTnueckasi CHMBOJIMKA, [UTOT€HETUYECKUHN, MOJIEKYJISIPHO-
UCIIOJIb3yeMas B CXeMax CKpEUIMBAaHUN. | FTEHETUYECKUI; TOMUHAHTHbBIC
Jemoncmpayuu: Y PEIECCUBHBIC MPU3HAKU PaCTCHUN
Tlopmpemwi: I'. Mennens, T. Mopran, U KABOTHBIX.
H. 1. BaBunos, C. C. UeTBepuKOB, ITonp30BaThbCs T€HETUYECKOU
H. B. Tumodeen-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIMKOU
Obopyoosarue: MOACIb- aNITUTHKAITUS JUISL 3aUCU T€HOTUITUYECKUX CXEM
«MOHOTHOPHUIHOE CKPEIIUBAHUE, CKpEITUBaHUS
repOapuit «I'opox MoceBHOM»

6.2 | 3akOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACJICAOBAaHUS PackpeiBaTh coliepaHue TEPMUHOB
HacJIeA0BaHUs MIPU3HAKOB, YCTAHOBJICHHBIC U TIOHSTUI: MOHOTHOPUTHOE
MIPU3HAKOB. I'. Mennenem. MoHorubpumaHoe CKpelrBaHue, PeHOTUIIUYECKHE
Monorubpuanoe CKpeluBaHue. 3aKOH eIUHO00pa3us IPYNIbI, TUOPUIOIOTUYECKUM METO,
CKpEIIMBaHUE rUOpUI0B NIEPBOTO MOKoJIeHUs. [IpaBuio | 4ucThie JIMHUM, TOMUHUPOBAHUE T'€HOB

JIOMUHHUPOBaHUSI. 3aKOH PacIICTICHUS (mosHOE, HEMOJIHOE), paclIeIICHUE
MPU3HAKOB. ['MMoTe3a YUCTOTHI TaMeT. B MIOTOMCTBE.
[TonHOE M HEMOJIHOE JOMUHUPOBAHHUE. OnuceiBaTh METOJUKY MIPOBEJICHUS
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Hemoncmpayuu:

lopmpemui: I'. Mennens.

Tabnuywvl u cxemvi: «MoHOTHOPUIHOE
CKPEILIMBAaHUE U €r0 HUTONCHETHYECKAas
OCHOB@», «3aKOH paCIIECIJICHUS U €ro
UTOTCHETUYECKask OCHOBa», «3aKOH
YUCTOTBI TaMET.

Obopyoosanue:

MOIENU-anTuInKauu «MOHOTHOPHUITHOE
CKpemnBanuey, «Hemomxnoe
JOMUHUPOBaHUE», repbapuil «I'opox
ITOCEBHOM»

I'. MeHaeneM OnbITOB IO U3YYECHUIO
HacJIeA0BaHUs OJTHOM Mapbl MPU3HAKOB
y TOpOXa IOCEBHOTO.

PackpriBaTh coziepkaHue 3aKOHOB
eauHoo0pa3usi TMOPUIOB MEPBOTO
MOKOJICHUS Y 3aKOHA PACILIECTIIICHUS.
OOBICHATH TUNIOTE3Y YUCTOTHI TaMET.
3anuchiBaTh CXEMbl MOHOTHUOPHUAHOTO
CKpEIIMBaHUs, OOBSICHATH €T0
IIUTOJIOTUYECKUE OCHOBBI U peliaTh
TEHETUYECKUE 3a7auu

Ha MOHOTHOPUJHOE CKPEIIMBAHUE

6.3

Jurndpuanoe
CKpElIMBaHUE.
3aKOH HE3aBHCHUMOI'O
HacJIeI0OBaHUS
MIPH3HAKOB

JlurnbpuaHoe ckpemuBanue. 3aKoH
HE3aBHCHUMOT0 HACJIEOBAaHUS
npu3HakoB. [[uToreHeTHYecKne OCHOBBI
JTUTHUOPUTHOTO CKPEIIUBAHMUS.
AHanu3upymoliee CKpelrBaHue.
Hcnonb30BaHne aHAIM3UPYIOIIETO
CKpEIMBaHUS JJI OIpeiesIeHus
TeHOTHUIIa 0COOU.

Jemoncmpayuu:

Iopmpemuwi: I'. Menpaens.

Tabnuywl u cxemol: «urudpugHoe
cKkpemmBaHue», «L{uTomornaeckue
OCHOBBI TUTUOPHUTHOTO CKPEITUBAHHUS.
ObopyoosaHue: MOJIEb- aNTUTMKALIUS
«IurnbpuHoe CKpEIMBaHUE)

PackpeiBath copepkaHne TEPMUHOB

Y TIOHSATUM: TUTHOPUIHOE CKpEeIllMBaHUE,
AHAIIM3UPYIOIIIEE CKPEIIUBAHUE.
OmnuceiBath onbITh I'. Mennens

10 U3YYECHUIO HACJICIOBAHUS ABYX Map
MIPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpbiBaTh copepkaHue 3aKoHa
HE3aBUCUMOI'0 HACJIEAOBAHUS PU3HAKOB.
[IpuMeHSITh MaTEMaTUYECKUN pacueT

C TIOMONIBI0 METOJIa IEPEMHOKEHUS
BEPOATHOCTEN U 3aAIUCh C MTOMOIIBIO
(hEeHOTUTNTMYECKUX PAJIUKATIOB
pacIlIeIUIeHUs MPU3HAKOB Y MOTOMKOB
1o (DEHOTHUITY U TCHOTHUITY.

3anuchIBaTh CXEMBI JTUTHOPHIHOTO
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CKpEIIMBaHUs, OOBACHITH €ro
[IUTOJIOTMYECKUE OCHOBBI U PEIIaTh
TCHETUYECKHE 3a7a4i Ha JUTHOpHIHOE
CKpEIIMBaHUE

6.4

CueruieHHOE
HaCJICIOBAHUE
MIPU3HAKOB

CueruieHHOE HaclleIOBAHUE TTPU3HAKOB.
Pa6ota T. Moprana mo crenjieHHoMy
HacJe10BaHUIO TeHOB. Hapyiienue
CLICTUICHUS T€HOB B PE3yJIbTATE
KPOCCHUHIOBepa. XpOMOCOMHas TEOPHS
HACJIEJICTBEHHOCTH.

['eHeTHuecKkue KapThl.
Hemoncmpayuu:

Ilopmpemur: T. Mopras.

Tabnuysl u cxemol: «Mero3y,
«I'eHeTnueckne KapThl paCTEHUN,
YKUBOTHBIX U YEJIOBEKAY,
«B3anmMonenicTBrEe ayIeIbHBIX TE€HOBY.
ObopyoosaHrue: MUKpOIIpETIapaT
«/Ipo3oduna» (Hopma, mytaruu Gopmbl
KPBUILEB U OKPACKH TeJa), MUKPOCKOTI,
Moaenb-anrukanus «Ilepekpect
XPOMOCOM.

Jlabopamopuvie u npakmuyeckue
pabomuwr:

Jlaboparopnas padota Ne 5. «3yueHue
pe3yJabTaTOB MOHOTHOPHUIHOTO

U IUTUOPUIHOTO CKPEIMBAHUS

PackpbIBaTh cosepxkaHue TEPMHUHOB

Y MIOHATHUM: CLEIJICHHOE HACIIEA0BAHUE
MPU3HAKOB, PEKOMOHMHAIINS T€HOB,
TE€HETUYECKHUE KAPThI XPOMOCOM,
MOpPraHHuaa.

Ha3pIBaTh OCHOBHBIE TTOJIOKEHHUS
XpPOMOCOMHOM TEOPUHU
HaclieicTBeHHOCTH T. Moprana;
pacKpbIBaTh COAEPKAHUE PAOOTHI

T. Moprana 1o clienjieHHOMYy
HAaCJIEA0BAHUIO TEHOB U IIPUYMHBI
HapyUIEHUS CUEIUICHUS MEX 1Y T€HaMH.
3anuceIBaTh CXEMbI CKPEILIUBAHUS

IIPU CLEIJIEHHOM HAaCIIEJOBAHUH,
OOBSACHATH MPUYUHBI PEKOMOUHALIUN
T€HOB, ONPEAEIATh YUCIIO TPy
CUEIJIEHUS I'€HOB; pElIaTh FT€HETUYECKUE
3a/1a4y Ha CLIEMJICHHOE HACJIEI0BAHUE
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y 1p0o30(HIIbI Ha TOTOBBIX
MUKpOIpenapaTax»

6.5 | 'eneruka momna. ['eneTuka mmomna. XpoMOoCOMHOE PackpeiBaTh conepxaHne TEPMHUHOB
HacnenoBanue OIpeIETICHUE M0Ja. AyTOCOMBI Y TIOHSTHI: XPOMOCOMHBIN HaOOp,
IIPU3HAKOB, Y TI0JIOBBIE XPOMOCOMBI. [ 'OMOramMeTHble | ayTOCOMBI, ITIOJIOBBIE XPOMOCOMBI,
CLEIJIEHHBIX C I10JI0M Y TE€TEPOraMeTHbIE OPTaHU3MBI. TOMOTaMETHBIN MOJI, TETEPOraMeTHbBIN

HacnenoBanne nmpu3HAKOB, CLEIJIEHHBIX | I1OJ, CLENJIEHHOE C IIOJIOM HACJIEIOBAHUE
C TOJIOM. IPU3HAKOB.
Hemoncmpayuu: OOBACHATD LIUTOJIOTUYECKUE OCHOBBI
Iopmpemui: I'. Menpgens, T. Mopras, XPOMOCOMHOI'0O MEXaHU3Ma OIPEICTICHUS
H./. BaBunos. 10J1a Y Pa3JIMYHbIX OPTaHU3MOB.
Tabnauywvl u cxemvi: «I'eHEeTHKA MOJAY, CpaBHMBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEIOBAHUS, HAaCJIEA0BaHUs IPU3HAKOB, CIEMJIEHHBIX
CLEIJIEHHOTO ¢ IoJoM», «Kapuorumsl Y HE CLEIUICHHBIX CII0JIO0M. Pemarh
YEJIOBEKA M KUBOTHBIX)» TEHETUYECKHUE 3a/1a4M Ha HACJIEIOBAHUE
CLEIJICHHBIX C ITOJIOM IIPU3HAKOB

6.6 | I3MeHYMBOCTb. N3meHunBoCTh. BUbl U3MEHYMBOCTU: PackpriBath copep:kaHue TEPMUHOB
Henacnencreennas HEHACIICCTBEHHAs U HACJICICTBEHHAs. Y NOHSATHN: U3MEHUYHUBOCTD,
U3MEHYUBOCTH Ponb cpenpl B HEHACIEACTBEHHOU HACJIEACTBEHHAs! N3MEHYNUBOCTD,

U3MEHUYMBOCTH. XapaKTepUCTUKA
MOIM(PUKAIMOHHON N3MEHYHBOCTH.
BapuanunonHblii paa U BapualuoHHAs
kpuBasd. Hopma peakunu npusHaka.
KonnuecTBeHHbIE U KAUE€CTBEHHBIE
IIPU3HAKHU U UX HOpPMa PEaKIIHH.
CpoiicTtBaMoau(pUKAITMOHHON
U3MEHYHMBOCTH.

HEHACJIeICTBEHHAs U3MEHUYHUBOCTb,
MoOU(UKAIIMOHHAS U3MEHYNBOCTb,
BapUAIlMOHHBIN psiJl, BAPHAHTA,
BapHUallMOHHAsl KpUBas, MPU3HAK,
HOpMa peakluu, KOJINYECTBEHHbIE
Y Ka4eCTBEHHbIE TIPU3HAKH.
KrnaccuduunpoBaTh BUIbI
M3MEHYUBOCTU U BBISBIATH UX
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Hemoncmpayuu:

Tabnuyst u cxemol: «BUAbI
U3MEHUYMBOCTIY», «MoaupuKairmonHas
W3MEHYUBOCTHY.

Jlabopamopusie u npakmuueckue
pabomuwl:

Jlaboparopnas padora Ne 6. «3yuenue
MOAU(DUKAITMOHHON U3MEHUUBOCTH,
MOCTPOCHHUE BAPUAIMOHHOIO psAJia

Y BAPUALIMOHHOW KPUBOW»

OMoJIOrHYeCKre 0COOCHHOCTH.
IIepeuncisaTe cBOKCTBA
MOU(DUKAIIMOHHOW N3MEHYMBOCTH

1 OOBSICHATH €€ 3HAUCHHUE

TSI OPraHU3MOB.

PaznuuaTth KonM4decTBEHHEIE

Y Ka4Ye€CTBEHHbBIC IPU3HAKU; CTPOUTH
BAPUALIMOHHBIN Psifi, BAPUAILITMOHHYIO
KPUBYIO, BBIUHUCIISTh CPEJIHEE 3HAUEHUE
MpU3HaKa

6.7

HaCJ'IGILCTBGHHaH
HN3MCHYHUBOCTD

HacneacTBenHasi, niav reHOTUINYECKast
n3MeH4YnuBOCTh. KoMOuHaTuBHAas
W3MEHYMBOCTh. M€e03 U MOJI0BON
MPOIIECC — OCHOBA KOMOWHATUBHOMN
M3MEHYMBOCTU. MyTalimoHHas
U3MEHYUBOCTb.

Knaccuduxarus myranuii: reHHbIE,
XpPOMOCOMHBIE, T€HOMHBIE.

Yacrora ¥ NpUYMHBI MYTaIlAM.
MyrtareHHbie (aKTOpPHI.

3aKOH TOMOJIOTUYECKHUX PSAIOB

B HACJICJCTBEHHOW M3MEHYMBOCTH

H. . BaBunoBa. Buesnepnas
HACJIEACTBEHHOCTh U U3MEHYUBOCTD.
Hemoncmpayuu:

Ilopmpemui: 1. ne ®pus, H. . BaBuios.
Tabauyel u cxemwvr: «MyTalrOHHAS

PackpeiBath copepkaHue TEPMHUHOB
W NOHATHU: HAacJIeACTBEHHAA
W3MEHYNBOCTH, KOMOMHATUBHAS
W3MEHYMBOCTh, MyTallHOHHAS
W3MEHYUBOCThb, MYTaHT, MyTallH:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIC;

MMOJIMIIIION NS, AHCYIIONIUA, MYTAar CHbI.

XapakTepu3oBaTh HACJIEICTBEHHYIO
U3MEHYUBOCTD; (POPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHUX PSII0B

B HACJICACTBEHHON M3MEHUYHUBOCTH

H. 1. BaBuiioBa 1 0OBICHSITH €r0
3HAUYCHME 11T OMOJIOTHMU M CEJICKIIHU.
KnaccuduuupoBars Mytaiiuu: reHHbIE,
XPOMOCOMHBIE, TECHOMHBIE U IPUBOJIUTH
IIPUMEPBI MyTaIUK.

OOBSACHITH IPUIUHBI BOZHUKHOBECHHS
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U3MCHYUBOCTD.
ObopyoosaHue: MUKPOCKOII,
MuKporpernapar «/[pozoduna» (HopMma,
MyTaruu (OpMbI KPBUIBEB M OKpacKa
TeJla); KOMHATHBIC PACTEHUs C TIECTPOM
OKpacCKOM JIMCTHEB.

Jlabopamopuvie u npakmuyeckue
pabomoi:

Jlabopatopnas pabora Ne 7. «Ananu3
MYyTaIHi y IpOo30(IIBI HAa TOTOBBIX
MUKpOIIperapaTax»

MYTaLHM, poib (PAKTOPOB-MYTareHOB.
CpaBHMBaTh BHJIbI MyTalU; BBISBIATDH
IIPUYMHBI HACJIEICTBEHHON
WU3MEHYMBOCTH, NCTOYHUKN MYTareHOB
B OKpYXaroIieit cpene (KOCBEHHO).
XapakTepu30BaTh BHEAIECPHYIO
HaCJIEICTBEHHOCTh U U3MEHUHUBOCTb

6.8

['eHeTrka yenoBeKka

['eneruka venoseka. Kapuorun
YeJIOBEKa.

OCHOBHBIC METO/IBI TCHETHKH YCIIOBEKA!
FeHEaJOTHYSCKUM, OJIU3HCIOBEIHI,
[IMTOI€HETHYECKHUI, OMOXUMHUYECKHI,
MOJIEKYJIIPHO-T€HETUYECKHUU.
CoBpeMeHHOE onpeieIeHe TeHOTUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHUCIIE

¢ nomoubto [11[P-ananu3a.
HacnencrBennsie 3a001eBaHus
YeJIoBeKa: TeHHBIC 00JIe3HH, O0JIC3HN

C HACJIEACTBEHHOMN
MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE
oone3nn. CoMaTUUECKHUE

Y F'€HEPAaTUBHbBIC MYyTaIlMH.

PackpbiBaTh conepxaHue TEPMUHOB

Y MIOHATHUM: KAPUOTHUII YETIOBEKA,
LUTOT€HETUYECKUI METO/,
reHeaJIOTMYECKUIl METOI, POJOCIIOBHEIE,
OJIM3HELOBBIN METO/I, HACIIEICTBEHHBIE
Oose3Hu: (MOHOTCHHBIE,

C HACJIEICTBEHHOU
IIPEIPaCIOIOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETUUECKOE
KOHCYJIbTUPOBAHMUE.

[lepeuncisaiTe 0COOEHHOCTH U3yUYEHUS
TE€HETHKHU YEJIOBEKAa; MPUBOIUTh
MIPUMEPHI HACJIEICTBEHHBIX O0Ie3HEN
YEJI0BEKAa, XapaKTEPU30BaTh METOABI UX
Npo(PUIAKTUKHU; 0OOCHOBBIBATH 3HAUCHUE
MEJUKO-TEHETHYECKOI 0
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CtBoJioBbIe KJIeTKHU. [IpyuHIUIIBI
3JI0pOBOT0 00pa3a >KU3HH, TUATHOCTHUKH,
MPOMOUITAKTUKY U JICUEHUS TEHETUIECKUX
Oone3neit. Meanko-reHeTuyecKoe
KOHCYJIbTUPOBaHNE. 3HAYCHHE
MEIUIIMHCKON MeHEeTUKHU

B NIPEJOTBPAILICHUY U JICYEHUN
reHeTHYECKUX 3a00JIeBaHUH YellOBEKa.
Hemoncmpayuu:

Tabauywvl u cxemst: «HacnemoBanme
pe3yc-dakropay, «I eHeTuka rpymi
KPOBIW.

Jlabopamopusie u npakmuuecKkue
pabomui:

[TpakTuueckas padora Ne 2.
«CocTaBieHrE U aHAJIU3 POJIOCIOBHBIX

KOHCYJIbTUPOBAHUS.
BbIsSBIATE M cpaBHUBATh MEX]y COOOM
JOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKU
YEJI0BEKA.

CocTaBysTh M aHAIM3UPOBATH
POZOCTIOBHBIE YETIOBEKA

YeJIOBEKa»
Htoro 4yacoB mo Teme 8
Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM
7.1 | Cenekuus Kak HayKa 1 Cenek1us Kak Hayka v Ipolecc. PackpeiBath conepxanre TEpPMUHOB

U TIporecc

3ap0>1<z[eHHe CCJICKINHU U JOMCCTHKALIH.

Yuenne H. 1. BaBuiosa o neHrpax
MHOT'000pa3us U POUCXOXKICHHS
KYJIbTYPHBIX PaCTCHUU.

LleHTpBI MPOUCXOXKACHUS TOMAITHUX
’KUBOTHBIX.

Copr, nopoaa, mramm.

Y TIOHSITUI: CEJIEKIUSI, COPT, OPOAA,
ITaMM, IOMECTUKAIUS,

WM OJIOMAIlIHUBAHUE, LIEHTPbI
MHOr000pa3usi ¥ IPOUCXOKICHUS
KYJBTYPHBIX PaCTCHUMU

U KUBOTHBIX, TUOpUIM3ALINS,
MCKYCCTBEHHBIN OTOOD.
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Hemoncmpayuu:

llopmpemui: H. 1. BaBunos.
Tabauyel u cxemwvl: kKapta «LleHTpBI
MHOT000pa3usi ¥ MPOUCXOKICHUS
KyJIbTYPHBIX pacTeHu», «Iloposs
JIOMAIITHAX KXUBOTHBIX», «CopTa
KyJIbTYPHBIX PACTEHUII».
ObopyoosaHue: MyJSIKU TIJI0JI0B

U KOPHEIUIONOB AUKUX (HOpPM U
KyJbTYPHBIX COPTOB PacTCHUM;
repOapuii «CenbCKOX0351iCTBEHHbIC
pacTeHUS

Ha3biBaTh 1 cCpaBHUBATh OCHOBHBIC
ATaIbl Pa3BUTHUSI CEJICKIIUM.

W3narare yuenue H. Y. BaBunosa

0 IIEHTPax MPOUCXOKJICHUS KYJIbTYPHBIX
pacTeHuii; pa3auvaTh IEHTPhI Ha KapTe
MHPA, CBSI3bIBATH UX MECTOMOJI0KEHUE

C oyaramMu BO3HUKHOBEHMS IPEBHEUIIINX
LIUBUJIN3ALAN.

CpaBHUBATH cOpTa KYJIbTYPHBIX
pacTeHui, MOPOAbl JOMAITHUX
KUBOTHBIX M UX IHKHUXIIPEIKOB.
OueHuBaTh poib CEICKINU

B 00ecCIeueHUH PO I0BOILCTBEHHOM
0Ee30ITaCHOCTH YeJI0OBEYEeCTBa

7.2

MeTtonasl 1
JTOCTHKCHUS
CEJICKLIMU PACTECHUMN
U KMBOTHBIX

CoBpeMEHHbBIE METObI CEIEKIINN.
MaccoBblii 1 UHAUBUAYATbHBIA OTOOPHI
B CEJIEKIIUU PACTEHUI U KUBOTHBIX.
OueHka sKcTepbepa.
biM3KOpOICTBEHHOE CKPELIMBAHUE —
uHOpuANHT. Yucras muHus.
CKpeluBaHue YUCTHIX JTHHUM.
['ereposuc, wnu rudbpuaHas cuia.
HeponcreeHHoe ckpeluBanue —
ayrOpuauHr. OtaajieHHas
ruOpuan3alms U eeycrexu.
HckycCTBEHHBI MyTareHe3 M MOJIy4eHue
MIOJIUILIIONA0B. JJOCTHXKEHUS CeNeKIuu

PackpbiBaTh conieprkaHre TEPMUHOB

Y TIOHSITUI: UCKYCCTBEHHBIN OTOOD,
MacCOBBI 0TOOp, MHINBUIYaIbHBIN
0T00p, PKCTEphEP, OTUZKOPOICTBEHHOE
CKpEILMBAaHUE, YACTasA JTUHUS, T€TEPO3HC,
HEPOJCTBEHHOE CKpPEIUBAHUE,
HCKYCCTBEHHBIM MyTarcHes,
nonumionibl. CpaBHUBATh (POPMBI
HCKYCCTBEHHOT'0 0TOOpa (MaccoBOro

Y WHJMBUYalbHOI'0), BUJBI
rubpuauzanuu (6JIU3KOpOICTBEHHON

Y OTAAJIEHHOI), CIOCOOBI MOITY4YEeHUS
MOJIUILJIOUIOB.
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pacTeHuM, JKUBOTHBIX

Y1 MUKPOOPraHU3MOB.
Jemoncmpayuu:

llopmpemui: V1. B. Muuypus,

I'. 1. Kapneuenko, M. @. liBaHOB.
Tabnuywvl u cxemsr: «OTAATICHHAS
rubpuauzanus», «PaboTel akagemMuka
M. ®©. UBanoBay, «Ilomumnonausy.
Obopyoosarue: MyIISKA TIIOIOB U
KOPHEIUIOA0B TUKUX (GOpM U
KYJbTYPHBIX COPTOB PacTCHUH.
Jlabopamopuvie u npakmuyeckue
pabomui:

Okckypcusi «OCHOBHbBIE METOJIBI U
JOCTUKEHUS CEJIEKI[UN PACTEHUN U
YKUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHITHUIO,
IJIEMEHHYI0 Qepmy,
COPTOUCIIBITATEIBLHBIN YIaCTOK

WM TETUIMYHOE XO3SIICTBO)

[IpuBOIUTE TPUMEPBI TOCTUKEHUN
CEJIEKLIUU PACTEHUN U KUBOTHBIX

7.3

buorexnonorus
Kak OTpacib
MPOM3BOCTBA

buotexHonorus Kak oTpaciib
MPOU3BOACTBA. ['eHHAsA MHKEHEpUS.
Otamnsl co3nanus pekomOuHanTHol JITHK
U TPAHCTEHHBIX OpraHu3MoB. KietouHas
uHKeHepus. KieTouHbie KyJbTypBhl.
MUKpPOKIIOHATBHOE Pa3MHOKEHUE
pactenunii. KnonnpoBanue
BBICOKOTPOTYKTUBHBIX

PackpeiBaTh conepKaHuE TEPMUHOB

U TOHATUMN: OMOTEXHOJIOIHsI, KIIETOYHAs
WUHXXEHEPHUsI, T€HHAasi MH)XKCHEPU,
KJIOHUPOBAHUE, TPAHCTE€HHbIE
opranusmsel, MO (reHeTudecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJOTHIO KaK
OTpacJb IPOU3BOJICTBA, OCHOBHBIE
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CENBbCKOXO3MCTBEHHBIX OPraHU3MOB.
DKOJIOTUYECKHUE M ATUYECKUE TTPOOJIEMBI.
I'MO — reneTuyecku
MOAU(DUITTPOBAHHBIC OPTaHU3MBI.
Hemoncmpayuu:

Tabauywvt u cxemot. «OOBEKTHI
OouotexHosoruny, «KnerouHsle
KYJbTYPbI U KIOHUPOBAHUEY,
«KoHCTpyHpOBaHHE U TIEPEHOC T'EHOB,
XPOMOCOM»

JIOCTH)KEHUSI OMOTEXHOJIOTMU B 001aCTH
MIPOMBIIIJIEHHOCTH, CEJIbCKOTO X035MCTBa
W MEIUIIMHEI.

[lepeuyuncnsaTe U XapakTepu3oBaTh
OCHOBHBIE METOIBI U TOCTHIKEHUS
OMOWH>KEHEPHH.

OO6cyx1aTh dKOJIOTMYECKUE

U ITUYECKUE ACIEKThl HEKOTOPHIX
HCCIIE0BaHNM B 00J1aCTH
OounorexHomoruu (KJIOHUPOBAHUS,
MCKYCCTBEHHOT'O OTUIOJIOTBOPEHMUS,
HAIPaBJICHHOTO M3MEHEHHUS TeHOMA

1 CO3JaHUs TPAHCTCHHBIX OPraHU3MOB)

HToro gacoB 1o TeMe 3
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
pa3nesoB U TEM [IporpammHOe conepxkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 ImpeIMeTa

Tema 1. DBoJIOIMOHHAA OMOJIOT U

1.1 | OBomronusg U METOABI 1
€€ U3y4eHus

[IpeanochbUIKM BOBHUKHOBEHUS
HBOJIIOLIMOHHON TEOPHUU. DBOJIOIIMOHHAS
TEOpUsI U €€ MECTO B OMOJIOTHH.
Brnusnue 3BOTIOIUOHHON TEOPUU

Ha pa3BUTHE OWOJIOTUU U JIPYTUX HAYK.
CBuAETENHCTBA IBOJIOLMH.
[TameoHTOMOrNYECKHE:
MOCJIE/I0BATEILHOCTH MOSIBJICHUS BUJIOB
B MMAJICOHTOJIOTMYECKOM JIETOMUCH,
nepexoiHbIe (HOPMEL.
buoreorpaduieckue: cxoncTBo

u paznuuue ¢dayH uIop MAaTePUKOB
U OCTPOBOB. DMOPHOJIOTNYECKHE:
CXOJICTBAM pa3IMUMs SMOPHOHOB Pa3HBIX
BHUJ/IOB MTO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKUE:
TOMOJIOTUYHbIC, AHAJIOTUYHBIE,
PYIUMEHTApPHBIC OpraHbl, aTaBU3MBI.
MonekynsipHO-0MOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTU U OCHOBHBIX

PackpbiBaTh conepxaHue TEPMUHOB
Y TIOHSITUI: IBOJIIOIIHS, TIEPEXOTHBIC
dbopmbl, prtoreHeTHYECKUE PSIbI,
BUJIBI-9HJIEMUKH, BUBI-PEITUKTHI,
3aKOH 3apOJIBIILIEBOI0 CXOJICTBA,
OMOreHEeTUYCCKHI 3aKOH,
TOMOJIOTHYHBIC U aHAJIOTUIHBIC
OpraHbl, pyJIUMEHTAPHBIC OpPTaHEI,
aTaBU3MBI.

[lepeuncnsiTh OCHOBHBIEC ATAMbl PA3BUTHS
ABOJIIOLIMOHHOW TEOPHHU.
XapakTepu3oBaTh CBUIACTEIHCTBA
HBOJTIOINH: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduyeckue,
AMOPUOIOrMYECKUE, CPABHUTEIHHO-
aHATOMUYECKHE, MOJIEKYIISIPHO-
OMOXMMUYECKUE.

[TpuBOINUTE TIPUMEPHI MTEPEXOTHBIX
dbopM OpraHu3MoB, (PIIIOTCHETHYECKUX
PAIOB.

[TpuBOoIUTE (HOPMYITUPOBKH 3aKOHOB
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METa00IMYECKUX MYTEHl y BCEX KUBBIX
OpraHu3MOB.

Jemoncmpayuu:

Topmpemuwi: K. Jlunueu, XK. b. Jlamapk,
Y. Jlapsun, B. O. KoBanesckuii,

K. M. bap, O. I'ekxens, @. Mromnep.
Tabauywvl u cxemol: «Pa3Burue
OpraHMYEeCcKOro Mupa Ha 3emiie»,
penbedHbie TaOIUIIBI «3apOIBIIIH
MO3BOHOYHBIX KUBOTHBIXY,
«ApXEOnTEPUKCY.

Obopydosanue: dbuoreorpapuyeckas
KapTa Mmupa; Kosuiekius «Dopmbl
COXPAHHOCTH HMCKOITA€MbIX JKMBOTHBIX
U pacTEHUI»; BIaXXHbIE ITperapaThl
«Pa3Butne HacekoMmoroy, «Pa3Butue
JISIT YLLK

OMOreHEeTHYECKOT0 U 3apOoJAbIIICBOI O
CXO0ACTBa

1.2

Ucropus pazsutus
MIPEJICTABICHUMN
00 3BOJIIOIIUU

OomoninonHast Teopust Y. JlapBuna.
[Ipennochliki BOSHUKHOBEHUS
JapBUHU3MA. [[BIKYIIIME CUITBI
HBOJIIOLIMM BUOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKCHHUE

IIPU OTPAaHUYCHHOCTH PECYPCOB,
HEOoTpeIeIICHHAs N3MEHUNBOCTD,
O0opn0a 3a CylIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CunTteTnyeckasi TEOpHs IBOJIOIUH

PackpriBaTh coliep:kaHne TEPMUHOB

)41 HOHﬂTHfI:CHCTCMaTHKa, €CTECTBCHHBIN

U MCKYCCTBEHHBINA OTOOD.
XapakTepu3oBaTb OCHOBHBIC
HBOJIIOLIMOHHBIE UJIEH, KOHILICTIIINH

U TEOPUU; CPAaBHUBATH B3TJIsA/IbIHA BU/T

u 3osmonuio K. Jlunnes, JK.b. Jlamapka,

Y. JlapBuHa.
OuenuBath BKiaja JInHHES B pa3BUTHE
CUCTEMATHUKH U OOBSACHATH MPUHLIUIIBI
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(CTD) u ee OCHOBHBICTIOIOKCHUSI.
Jemoncmpayuu:

Hopmpemuwi: K. Jlunuen, XK. b. Jlamapk,
Y. HdapsuH.

Tabnuyer u cxemor: «llomymsiuny,
«Kapra-cxema Mapuipyra myTemecTBUs
Y. JTapunHay, «@opMbl 00pPHOBI

3a cyllecTBoBaHue», «EcTecTBeHHBIN
orbop», «MHOroobpasue copToB
pacrenuity, «MHoroo0Opasue nopoa
YKUBOTHBIX)

OMHApHOI HOMEHKJIATYPBHI.
XapakTepu30BaTh COJICPIKAHNE

Y 3HAYEHUE SBOIIOLMOHHON KOHUETIIINU
K. b. JITamapka.

OueHuBaTh €CTECTBEHHO-HAYYHbIE

U COLHMAIBHO-DKOHOMHYECKHUE
MPEANOCHIIKA BOSHUKHOBEHUS
ABOJIFOIMOHHOU Teopun Y. [lapBuHa.
PackpeiBaTh conepkaHue 3BOFOIMOHHON
teopun Y. JlapBuHa; CpaBHUBATH
HEONPENEIICHHYIO U OIIPEIEIICHH YIO
W3MEHYMBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD, (popmMbI OOPHOBI
3a CyILIECTBOBaHUE.

OnuchIBaTh MOJIOKEHUSI CHHTETUYECKOU
teopuu dBotoNUU (CTD) u 00BACHATH
ee 3Ha4YeHHE 11 0MO0I0rUun

1.3

Buna: xpurepun n
CTPYKTYpa.
[Tonmynsmnus kak Kak
3J€MEHTapHas
€IUHULIA BUAA

MuxkposBomtonus. [lonymsinus kak
€MHULIAaBUAA U DBOJIOIUH.
Jemoncmpayuu:

Tabnuyst u cxemovr: «llomymsiuny,
«MyTtainuoHHasi U3MEHYUBOCTbY.
Obopydosanue: MUKPOCKOTI,
Mukponpenapat «/Ipozoduia» (Hopma,
MyTaluu (OPMBIKPBLILEB U OKPACKHU
Tena), Mmojenb-anmiukanus «llepexpect
XPOMOCOM.

PackpeiBaTh copepkaHie TEPMUHOB

U TIOHSTHIA: MUKPOIBOJIFOITHUS, BU/I,
KPUTEPHUH BUQ, apeaJl, O yJISIIHS,
reHo(OH I, MyTaIllMH, KOMOUHAITUU
TEHOB.

XapakTepu30BaTh BUJ KaK OCHOBHYIO
CUCTEMATUYECKYIO CTUHUITY

U [IETIOCTHYIO OMOJIOTHYIECKYIO CHCTEMY.
Beigenars kputepun Buaa
(Mopdomornueckuii, pu3HOIOTUIESCKUH,
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Jlabopamopnuvie u npakmuueckue
pabomui:

Jlabopatopnas pabora Ne 1. «CpaBHenue
BUJIOB TI0O MOP(OJIOTHUECKOMY
KPUTEPHIO)

OMOXUMUYCCKHM, TCHCTHYCCKHI,
HKOJIOTMYECKUH, Teorpaduueckuii)

U IPUMEHSTh KPUTEPHUH JJI ONMUCAHUS
KOHKPETHBIX BHUJIOB.

XapakTepu30BaTh MOMYJISAINI0 KaK
CTPYKTYPHYIO €IMHUITY BHJIA U
HBOJIIOLIMH.

OnuceIBaTh NOMYJISALMIO 110 OCHOBHBIM
MOKA3aTeJIsIM: COCTaB, CTPYKTypa

1.4 | IBuKyiye CUjIbl JBrkyimue cumbl (dakropsl)sBomtonnn | PackpbiBaTh cojep:kaHue TEPMUHOB
(a7IeMeHTapHbIe BUJIOB B NpUpoje. MyTallMOHHBIM U TIOHSITHI: KOMOMHATHUBHAS
(akTOpbI) IBOITIOLIUU poLecc 1 KOMOMHATUBHAS M3MEHYMBOCTh, MyTallil, MYTallMOHHBIN
WU3MEHYMBOCTD. [lonmyIIIMOHHBIE BOMHBI | POLECC, ITONYJISIHUOHHBIE BOJIHBI,
u apeid renos. M3omsus U Murpauus. | Ipeid reHoB, U30JSALUS, MUTPALUU.
Jemoncmpayuu: XapakTepu30BaTh 3JIEMEHTAPHbIC
Tabauysl u cxemol: «JIBUXKYILIAE CUITBI (hakTOpbI IBOIOIUHU: MyTaIlMOHHBIN
HBOJIFOLIUN poIecc, KOMOMHATUBHAS
M3MEHYUBOCTD, TONYJIALMOHHBIE BOJIHBI,
Ipeid reHoB, W3OS, MUTPALUAL.
VYcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U PE3YJIbTATOM JEHCTBUS
JBUKYIIUX CUJ (JIEMEHTAPHBIX
(bakTOpOB) ABOJIOLIU
1.5 | EcrecTBenHbIil 0TOOD EctectBenHbIit 0TOOp — Hampasisitomuii | PackpeiBaTh cojiepkaHue TEPMUHOB

U ero GopMbl

(bakTop PBOJIIOIHUH.
®dopMBbI €cTECTBEHHOT0 0TOOpA.

U TIOHSITUM: €CTECTBEHHBINH 0TOOD,
O0opn0a 3a CylecTBOBaHUE.
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Hemoncmpayuu:
Tabnuysl u cxemvi: «EcTeCTBEHHBIN
otbop», «boprba 3a cyriecTBoBaHUE

OnuceIBaTh MEXaHU3M JICHUCTBHUSI
€CTECTBEHHOr0 0TOOpA.
XapakTepu3oBarb (OPMbI €CTECTBEHHOTO
oTOOpa (IBIKYIIHM, CTAOUITU3UPYIOITUH,
JTU3PYIITHBHBIN) U CPAaBHUBATH UX MEXKIY
co0oil.

XapakTepu3oBarh 00pb0y

3a CyIIECTBOBAaHME U CPABHUBATH €€
BUJIbI (MEKBHIOBAsI, BHYTPHUBHIOBAS,
O0opbbOa ¢ HEOIaronpUsATHBIMU
¢dakTOpamMu BHEIIHEW CpPE/Ibl)

1.6

Pe3ynbTarsr
HBOJTIOLIUU:
MPUCTIOCOOJIEHHOCTh
OpPraHu3MOB U
BUJI000pa30oBaHue

[Tprcnoco6IeHHOCTh OPraHu3MOB
KaK pe3yJbTaT dBoJonuH. [IpuMepsr
MPUCIIOCOOJIEHUM Y OPraHU3MOB.
Apomoph 036l U UANOATATITAIINH.
Bunu BumoobOpazoBanue.

Kputepun Buga. OcHoBHBIE (HOPMBI
BH1000pa3oBaHus: reorpaduyeckoe,
HKOJIOTMYECKOE.

Jemoncmpayuu:

Tabruywl u cxemvl:
«IIpucnoco6IeHHOCTh OPraHu3MOBY,
«["eorpaduaeckoe BUI000pa30OBaAHUE,
«IKOJOTHIECKOE BHI000pa30BAHHE.
Obopyoosanue:

Kosuteknus «lIpuMepsl 3aMTHBIX
MPUCTIOCOOJIEHUN Y )KUBOTHBIXY,

PackpriBaTh copepxaHue TEPMUHOB

Y TIOHSTUM: IPUCIIOCOOJIEHHOCTb,
MOKPOBUTEIbCTBEHHAS U
npeaocTeperaromias okpacka,
MacKHpPOBKa, BUJI000pa30BaHHUE.
OmnuceIBaTh MEXaHNW3M BOSHUKHOBEHHUSI
IPUCIIOCOOJIEHUH Y OPraHU3MOB.
BBISBISTH 110 M300payKEHUSIM, HA )KUBBIX
1 GUKCHPOBAHHBIX TTperapaTax MpUMeph
IIPUCIIOCOOJIEHHOCTH PAacTEHUH

U JKHBOTHBIX K YCIIOBHUSIM CPEIIBI
0o0uTaHMs, T0KA3bIBaTh OTHOCUTEIHHYIO
1eJIECO00Pa3HOCTh MPHUCIIOCOOICHUIA.
XapakTepu3oBaTh CIIOCOObI

¥ MEXaHU3MbI BUI000pa30BaHus;
OIUCHIBaTh U CPAaBHUBATh OCHOBHBIE

61




denepanpHas padouas nporpamma | buonorus. 10—11 kimaccer (0a30BbIi YPOBEHB)

KOJUICKIIUSI HACEKOMBIX C Pa3IMYHbIMU
TUTIAaMHU OKPAacKu; HaOOp TJIOJOB

U CEMSH.

Jlabopamopmuwsie u npakmuueckue
pabomul:

Jlaboparopnas pabora Ne 2. «Onucanue
MPUCIOCOOJIEHHOCTH OpPraHu3Ma U ee
OTHOCHUTEJIBHOT'O XapaKTepar»

(GbOopMBI IKOJIOTUYECKOTO
U reorpaduyecKkoroBU1000pa30BaHUs

1.7

Hanpasnenus u nytu
MaKpO3BOJIIOLIUH

MaxposBouttorus.

dopmbl 3BOIOLUN: UIeTUYECKas],
JIMBEPreHTHAsl, KOHBEPI €HTHAs,
napaiensHas. Heooparumoctb
sBomonuu. [Ipoucxoxaenue

OT HEeCMeUHATU3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyromas cnenuain3anmsi.
AnanTvuBHas paavanus.
Hemoncmpayuu:

Tllopmpemwi: A. H. CeBeplioB.
Tabnuysl u cxemvi: «<ApoMopho3bI»,
«Mnnoananranuny», «O01mas
JereHeparus.

Obopydosanue: moaenb « OCHOBHBIC
HaIlpaBJICHUSI YBOJIIOIUNY; 00beMHas
Mozenb «CTpoeHHE TOJI0OBHOTO MO3Ta
MMO3BOHOYHBIX)

PackpbiBaTh conepaHue TEPMUHOB

u HOHSITPIfI:M&KpOC)BOJII-OHHH, (l)I/IJIOFGHCS,

OMOJIOTMYECKUI MPOrpecc U perpecc,
apoMop 03, uauoaaanTaius, ooas
JiereHepanys, aJanTHBHAs paguarius.
Xapaktepu3oBaTh (HOPMBI IBOTIOIIH.
BoIsBIIsATE apoMOp (o356l

U UIMOAJanTalluy ypacTeHUN

U KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYCCKHI MPOTpecc
u Ounojoruueckuii perpecc, apomopdos,
UM0AIANITALMI0 U OOIIYIO
JIereHepaIuio.

BbISIBIISATH B3aUMOCBSI3U MEXKITY MYTSIMU
Y HaIpaBJICHUSAMH SBOJOLNN

Yy PACTEHHU U KUBOTHBIX

Hroro yacoB 1o Teme
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Tema 2. Bo3HUKHOBEeHME ¥ Pa3BUTHE KM3HU Ha 3emJie

2.1 | Uctopwus xu3Hu

Ha 3eMJI€ ¥ METOJIbI
€€ U3YyUCHHUS.
I'unoressl
MPOUCX 0K IECHUS
JKM3HH Ha 3eMiie

2

JloHay4yHBIE TIPEICTABICHUS

0 3apOXKJICHUM KU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS JKU3HU

Ha 3emiie: abuoreHe3 UIaHCIePMUs.
XUMHYECKAS 3BOJIFOLHS.
AOWOreHHbI! CUHTE3 OPraHUnYEeCKUX
BEILECTB U3HEOPTraHUYECKUX.
DKCIEpUMEHTAIBHOE OATBEPKICHUE
XUMHYECKON HBOIIOLIHH.

HauanbHble 3Tanbl OMOIOrMuecKon
sBomonuu. ['mnoreza PHK- mupa.
dopMHUpOBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HHMKHOBEHHE MTPOTOKJIETKH.
[lepBbIie KJIETKU W UX HBOJIOIHUS.
@opMHPOBAHNE OCHOBHBIX TPYIII
YKUBBIX OPTraHU3MOB.
Hemoncmpayuu:

Topmpemur:

®. Penm, JI. ITactep, C. Muiep,
A. W. Omapum, I'. IOpu.

Tabauywvl u cxemol. «BO3HUKHOBEHUE
ConHeYHOM CHCTEMBI»,

«Pa3BuTHE OPraHUYECKOTO MHUPay,
«PacturenbHas KiaeTkay, «KuBoTHas
KieTkay, «lIpokapuorudeckas
KJIETKa»

PackpriBaTh comep:kaHle TEPMUHOB

U TIOHSATUM: KpeallMOHU3M, a0UOTeHE3,
BUTAJIM3M, TTAHCTICPMHUSI, OUOII0D3,
KOallepBaThl, MPOOMOHTHI, CHMOHUOTCHES3.
XapakTepru3oBaTh METOIbl U3yUCHHUS
MCTOPUYECKOTO MPOIUIOro 3eMJIH.
[lepeunciisiTh OCHOBHBIE ATallbl
XUMHYECKOM M OMOI0OrHIEeCKOM
ABOJIFOLIMH.

N3narats comepkaHue TUIOTE3 U TEOPU
BO3HHKHOBCHUS KU3HU HaA 3eMIIC
(KpeanmoHu3Ma, CaMOIIPOU3BOJILHOTO
3apoXkAeHUs (CIIOHTAHHOTO),
nancnepmuu, runote3sl PHK-mupa).
OnuceiBath 3kcnepumenTsl C. Muepa
u I'. FOpu 1o nonydeHuto opraHuuecKux
BEILIECTB U3 HEOPTAHUYECKUX ITyTEM
aOMOTeHHOI'0 CHHTE3a
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2.2

OCHOBHBI€ ATaNbl
SBOJIIOLIUHU
OPraHM4eCcKoOro Mupa
Ha 3eMJie, pa3BUTHE
YKW3HU T10 3paM U
nepuoiam

PazBuTue xxu3Hu Ha 3eMiie O 3pam

u niepuoaam. Karapxei. Apxeiickas

Y IpoTepo30KcKas 3pel. [laneo3oiickas
apa M e IEePHOJIbl: KEMOPHUICKHHA,
OPIOBUKCKHM, CUITYPUHCKUN,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
TIEPMCKHUM.

Me3o30iCcKast 3pa U €€ MEPUOIbI:
TPUACOBBIM, FOPCKUM, MEJIOBOM.
KaiiHo3oiickas spa u ee nepuomsbl:
M1aJICOr€HOBBIM, HCOTCHOBBIM,
aAHTPOIIOT'€HOBBIM.

XapakTepuCTUKA KJIMMara

Y TEOJIOTMYECKUX IporeccoB. OCHOBHBIE
ATaIlbl 3BOJIFOLIUU PACTUTEIIHOIO U
YKUBOTHOTO MHUpa. ApoMOpG O3kl

Yy PaCTeHUM U )KUBOTHBIX. l1osiBIIECHME,
paclBeT U BEIMUPAHUE TPYIII KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Tabauywl u cxemol: «PazBurue
OpPraHUYECKOrO MUPAY,
TEOXPOHOJIOTMYECcKas TabIunIIa;
KoJuieKIusa «OpMbl COXPAaHHOCTH
MCKOIIAEMBbIX KUBOTHBIX U PACTEHUI.
Jlabopamopuvie u npakmuueckue
pabomui:

PackpeiBath copepkaHre TEPMUHOB
Y TIOHSTUI: 30H, 3pa, IEPUOL,
apoMopd03bl, UIHO0ATATITAIIUH.
3HaTh MOCJIEA0BATEIHBHOCTh JOHOB:
KaTapxeu, apxeu, IpoTepo30i,
dbaHepo3oit; Ip: apxeiickas,
MPOTEPO30MCKasi, MATIEO030MCKas,
ME3030MCKasi, KANHO30MCKasl; IEPUOOB:
KeMOpUHCKHI, OPTOBUKCKHU,
CUITYPUICKUU, IEBOHCKUH,
KAMEHHO YT OJIbHBIN, IEPMCKH,
TPUACOBBIN, IOPCKUIA, MEJIOBOM,
MMAJICOTCHOBBIM U HEOT€HOBBIM,
AHTPOIIOT€HOBBIM.

XapaKTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTUM OPraHUYECKOT0 MUPA

10 HpaM U MEPUOJaM IreoJIOrnueCKon
HCTOPUU; dTAIbl Pa3BUTHUS
PACTUTENBHOI'O U KUBOTHOTO MUPA.
Brinenuts riaBubie apoMopd o3l
PaCTEHUH U )KUBOTHBIX.

CpaBHUBATh MEX1y COOOI
MPEACTABUTEIICH CUCTEMATHYECKUX
TPYII OPraHU3MOB, BBISIBISITh YEPTHI
YCIIOKHEHUS U TPUCTIOCOOJICHHOCTH
K YCJIOBUSIM >KU3HU
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[IpakTueckas padora Ne 1. «Mzyuenue
VCKOIIAEMBIX OCTAaTKOB pPaCTEHUN

Y JKMBOTHBIX B KOJUIEKLUSX).
DKCKypcHsi « DBOJIOIHUS
OpPraHMYECKOro MHUpa Ha 3emiie»

(B ecTeCTBEHHO-HAy4YHBI

WM KPAaeBEIUEeCKUN My3eil)

2.3 | CoBpemeHHast Cucrema opraHn4ecKoro Mupa Kak PackpeiBaTh conepkaHne TEPMUHOB
cucreMa OTpa)keHue 3BOOIUU. OCHOBHBIE Y TIOHSTUI: CUCTEMATHUKA, UCKYCCTBEHHAs
OpraHUYEeCcKOro Mupa CUCTEeMaTHUYEeCKUE TPYIIbl OPraHU3MOB. | U €CTECTBEHHAs KilaccuuKanus,

Hemoncmpayuu: OWHapHass HOMEHKJIATypa, MPUHIUIT
Tabauywl u cxemwvr: «CoBpeMeHHas MUEPAPXUIHOCTH.
CHUCTEMA OPTaHUYECKOTO MHUPaA» XapakTepu30BaTh COBPEMEHHYIO
CHUCTEMY OpPraHMYECKOr0 Mupa
2.4 | DBomroIUs YeIoBeKa DBOIOLMS Y€JIOBEKA. AHTPOIIOIOTHS PackpeiBath cogepxanre TEpPMUHOB

(a"TpOIIOTeHE3)

Kak Hayka. Pa3Burtue npeacraBieHui
O TIPOMCXOXKJIECHUMN YeJIoBeKa. MeTobl
U3Yy4eHHs aHTpororenesa. Cxoxcraa
U pa3n4us 4eJI0BEKA U KUBOTHBIX.

CucremaTrnyeckoe I0JIOKESHHE YSITOBEKaA.

Hemoncmpayuu:

Hopmpemuwi: Y. JlapBuH.
Tabruywl u cxemwvl: «CpaBHEHHE
aHATOMUYECKUX YEPT CTPOCHUS
YeJIOBEKa U YeJI0BEKOOOPa3HbIX
00€3bsIHY.

Obopydosanue: cienku

Y TOHSTHI: aHTPOIOJIOT S,
AHTPOIIOT€HE3, YEIIOBEK Pa3yMHBIN
(Homo sapiens), mpssMoxokaeHue,
BTOPAsi CUTHAJIbHAsL CUCTEMA.
[lepeuuncnsaTe 3axa4n aHTPOIOJIOTUH,
ATaIbl CTAHOBJICHUS U PA3BUTHS
MPEACTABIECHUN O MTPOUCXOKICHUN
YeJI0BeKa.

N3narate OCHOBHBIE ITOJIOKEHUS
teopuun Y. JlapBuHa, KpUTUUECKU
OLICHMBATh HEHAYYHYIO MH(OPMAIUIO
O MPOUCXOKJICHUU YEJIOBEKA.
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WM H300paKeHHS KAMCHHBIX OPYIUN
MEPBOOBITHOIO YEJIOBEKA: KaMHHU-
qorepsl, pyoua, ckpedia

3HaTh CUCTEMATUYECKOE MOJIOKEHUE
Bu1a HOMO sapiens, nepeunciisiTh ero
MOp(}oI0r0o-aHATOMUYECKHUE TPU3HAKU
Pa3HOro ypOBHS (THI, KJIACC, OTPSL

u 1p.).

VYcranaBiaMBaTh 4€pPTHI CXOJCTBA U
pa3anuMii uenoBeKa U >KMBOTHBIX.
OOBSICHATH U OLICHUBATh 3HAYECHUE
Hay4YHBIX 3HAHUW O IPOUCXOKICHUU
YeJIoBeKa JJIsl MOHUMAHUSI MECTa U POJIH
YeJIoBeKa B MPHUPOAE

2.5

JIBMKYIIIHE CUIIBI

(paxTopsr)
aHTPOIIOreHe3a

JIBrxyue cuibl ((haKkTopbl)
a"Tporiorenesa. Hacnencrsennas
W3MEHYUBOCTh U €CTECTBEHHBIN OTOOP.
OO111ecTBEeHHBIN 00pa3 KU3HHU,
M3TOTOBJICHUE OPYAUM TPyAa,
MBIIJICHUE, PEUb.

Hemoncmpayuu:

Tabruyol u cxemwvr: «CpaBHEHUE
aHATOMHUYECKHUX YEPT CTPOCHUS YeIOBEKa
U 4EJIOBEKOOOpa3HBIX 00€3bsiHY,
«OCHOBHBIE MECTa MaJICOHTOJIOTUYECKUX
HAXOJIOK MPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

Obopydosanue: MynsiKU
«IIpoucxoxaenue yenoBeka
(MaJIEOHTOIOTMIECKUE HAXOIKH )»

PackpeiBaTh comepikanne TEPMUHOB
U TIOHATHI: (DaKTOPBI aHTPOIOreHE3a,
TPYNIIOBOE COTPYIHUYECTBO, PEYb,
opyauitHas e TEIbHOCTD,
OJIUMOP(PU3M.

XapaKkTepu30BaTh ABMKYIINE CUIIbI
(axTophI) aHTpOIIOTCHE3A!
OHMOJIOTMYECKUE U COLIMATIbHBIE,
CpPaBHMBATh UX MEXKIY COOOMU
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2.6 | OCHOBHBIC CTaJNH OCHOBHBIE CTaJIUM U BETBU DBOJIIOIIUU PackpriBaTh copepkaHue TEPMUHOB
ABOJIOLIMY YEJIOBEKA YeJIOBEKa: aBCTPAJIONUTEKH, YemoBeK Y TIOHSITUI: aBCTPAJIONIUTEK, YETOBEK

ymelbii, YenoBek npsaMOXOIsIIni, YMEJIbIM, YEJIOBEK MPSAMOXOISALINH,
YenoBek HEaHAEPTAIBCKUM, YenoBeK HEaHJiepTaJiell, KPOMaHbOHEI,
Pa3yMHBIN COBPEMEHHOTO THUIIA. HEOJIUTUYECKAs PEBOJIIOLIUS,
Haxosku mckomaemMbIX OCTaHKOB, NEepBOOBITHOE UCKYCCTBO.
BpeMsl CYILIECTBOBAHUS, 00J1aCTh XapakTepu30BaTh U CPABHUBATH MEXKITY
pacnpocTpaHeHusi, 00beM T'OJI0BHOTO c000i1 OCHOBHBIE CTAIUU IBOJIOIIUU
Mo3ra, 00pa3 KU3HU, OPYIHSL. YEJI0BEKa: XPOHOJIIOTMYECKHUI BO3pACT,
Jemoncmpayuu: apeaJi paclipoCTpaHeHus1, 00bEM
Tabnuyst u cxemvi: «OCHOBHBIE MeCTa TOJIOBHOTO MO3Ta, 00pa3 KU3HH
MaJCOHTOJIOTUUECKUX HAXO/IO0K IIPEAKOB | U OpYAUs Tpya
COBPEMEHHOI'O YEJIOBEKAY,
«JlpeBHenmme oan», «Ipesane
mon», «IlepBble COBPEMEHHBIE JTFOIH.
O6opyoBaHue: MYJISIKU
«IIpoucxoxaenue yenoBeka» (Or0CThI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJepTajiblia, KPOMAHbOHIIA); CICIKU
WK U300paKeHHs] KAMEHHBIX OpYIUid
MEPBOOBITHOIO YEJIOBEKA: KaMHU-
yomnrmnepsl, pyouia, ckpedia

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHBIE PackpeiBaTh coneprkaHne TEPMHUHOB

Y IPUPOJHBIE
aJanTanyuy 4eIoBeKa

OOJIbIIKME PaChl: €BPOIIEOUTHAS
(eBpasuiickas), HErpoO-aBCTPAJIOHIHAS
(3KBaTOpUaIbHast), MOHTOJIOMAHAS
(a3narcko-amMeprKaHCcKasi).

Y TIOHSITUI: pachl, PACOr€HE3, COLMAII-
JApBUHU3M, PACU3M, METHCALIMS.
XapakTepru3oBaTb U CPaBHUBATH
IIPEACTaBUTEIICH YETIOBEYECKUX pac,
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YepTbl mprcniocoOJIEHHOCTH
IIPEACTaBUTEIICH YETIOBEYECKUX pac

K YCJIOBUSIM CYILIECTBOBaHUs. EQUHCTBO
yenoBeyeckux pac. Kpuruka
COIIMAJILHOTO JApBUHU3MA U pacu3Ma.
Hemoncmpayuu:

Tabauywvl u cxemol: «YeaoBeueckue
pacb»

pacKpbIBaTh MPUYMHBI 1 MEXAHU3MBbI
pacoreHesa, MepeynucisITh U MPUBOAUTH
MIPUMEPHI MPUCITOCOOJICHHOCTH YeJIOBEKa
K YCJIOBUSIM CpE€Jibl, NPUMEPHI
MIPUCIIOCOOUTEIBHOTO3HAUYCHUST PACOBBIX
MIPU3HAKOB.

JlokaspIBaTh €MHCTBO Buaa HOMo
sapiens, Hay4HyI HECOCTOSATEILHOCTh
PAcoOBBIX TEOPUH,UJIEN COLIMATIBLHOIO
JIApBUHU3MA U pacu3Ma

Hrtoro yacoB o treme

9

Tema 3. Opranusmsl U OKPY:KAIIAS cpeaa

3.1 | Dxonorusi Kak Hayka 1 DKoJorusl Kak Hayka. 3aJaduu paszensl | PackpbeiBaTe colepKaHUE TEPMHUHOB
DKOJIOTUH. Y IIOHATHMN: DKOJIOTHS, I10JIEBBIE
MeTozbl KOJOrMYECKUX HCCIeI0OBaHUM. | HAOMIOEHUS, SKCIIEPUMEHTHI,
DKOJIOrHYECKOE MUPOBO33PEHUE MOHUTOPHUHT OKPYKAIOIIEH CPEIbI,
COBPEMEHHOI'O YEJIOBEKA. MOZENUPOBAHUE, IKOJOTUUECKOE
Hemoncmpayuu: MHPOBO33PEHUE.
Ilopmpempoi: A. I'ymMO0nbAT, [TepeuuncaTey 3324 SKOJIOTHH, €€
K. ®@. Pynwe, O. I'ekkens. paszensl UCBA3U C APYTMMU HAyKaMU.
Tabnruywvl u cxemwvr: kapra «lIpuponnusie | XapakTepu3oBaTh METOBI
30HBI 3EMII DKOJIOTUYECKUX UCCIEN0BAHUN

3.2 | Cpenpl oOuTaHus U 1 Cpenbl 0OUTaHMsI OPraHU3MOB: BOAHAs, | PackpbiBaTh cojep:kaHne TEPMUHOB

HKOJIOTHYECKHUE
(akTopbI

HA3eMHO-BO3IYIIIHASI, TTOYBEHHAS,
BHYTpPHU-OpraHu3MEHHasI.
Dkonoruyeckue GPaxTopsl.
Knaccudukarus sKoa0ruueckux

U MOHATHIA: cCpesia OOUTaHus,
IKOJIOrHYecKue (hakTophl,
OMOJIOTUYECKUN OMTUMYM,
OTPAaHUYMBAIOITUN (JIMMUTHPYIOIIIH )
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(dbakTopoB: adUOTUYECKUE, OMOTUYECKHE
U aHTPOIIOTCHHBIE.

JleticTBuE KOIOTrHYECKUX (haKTOPOB

Ha OpraHu3MBbl.

Hemoncmpayuu:

Tabnuyst u cxemvi: «CpeblOOUTAHUS
OpPraHU3MOB)Y

dakTop.

XapakTepu3oBaTh YCIOBUS CPET
0o0WTaHUS OPraHU3MOB;
KJIacCU(UIIUPOBATh U XapaKTePU30BaATh
sKOJNIOTHYecKue (aKTOPbl: A0NMOTHIECCKHE,
OMOTHYECKHE W aHTPOTIOTCHHBIE.
OmnuceIBaTh AEUCTBHE YKOJIOTHUECKUX
(daKkTOpOBHA OpPraHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS U KU3HEACITSILHOCTH
pacTeHHI U )KUBOTHBIX PA3HBIX CPEJl
oOuTaHus

3.3

AOuoTHueckue
(akTopbI

AOGuotnueckue QakTopsbl: CBET,
TeMIepaTypa, BIaKHOCTb.
doronepuoaunsm. I Ipucnocodnenus
OpPraHU3MOB K JIEUCTBUIO a0MOTHYECKUX
dakTopoB. buonornueckue puTMHbI.
Hemoncmpayuu:

Tabnuyst u cxemvi: «OOTONEPUOTUIMY.
Jlabopamopuvie u npakmuyeckue
pabomui:

JlaGopatopnas pabota Ne 3.
«Mopdonornyeckre 0COOEHHOCTH
pacTEeHU U3 pa3HBIXMECT OOUTAHUSY.
JlabGoparopnas pabota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTUE YEPCHKOB
KOJIeycay

PackpbiBaTh cofepkaHue TEPMUHOB

U MOHSTUI: a0MOTUYECKHE (PaKTOPBI,
dboTonepuou3M, ONOJIOTMYECKUE
PUTMBI.

AHaJIM3UPOBATh JCICTBUE CBETA,
TEeMIIepaTyphl, BIAXKHOCTH HA OPTaHU3MBbI
U MPUBOAUTH MPUMEPHI
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.
[TpoBouTH OHONIOrHYECKKEe HAOTIOICHUS
1 0pOPMIISITH pe3yJIbTaThl MPOBEICHHBIX
HaAO0JIIOICHU I
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3.4 | buotnueckue buotuueckue daxtopsl. Buabl PackpeiBath copepxanre TEpPMUHOB
(axTopsl OMOTHYECKHUX B3aUMOJIEHCTBUM: U TIOHATUIN: OMOTHYECKHE (PaKTOPBHI,
KOHKYpPEHIUS, XUIITHUYECTBO, CHMOMO3 | XUII[HUYECTBO, MMApa3uTU3M,
u ero gopmsl. [lapasutusm, koonepaiusi, | KOHKypeHIUs, MyTyaJlu3M, CHMON03,
MYyTyaJIn3M, KOMMEHCAIIU3M KOMMEHCAJIU3M, HaxJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTHUPAHCTBO, AMEHCAIIN3M,
AMeHCcaIN3M, HEUTPATTU3M. HEUTPAJIU3M.
3HaueHre OUOTUYECKUX XapakTepu3oBaTh OMOTUYECKHE
B3aUMOJECHCTBUAN IS CYIIECTBOBAHUSA (akTOphl M BUJBI B3aMMOOTHOIICHUN
OpPraHM3MOB B IPUPOJIHBIX COOOIIECTBAX. | MEXKIY OPraHU3MaMH; TPUBOIUTH
Hemoncmpayuu: MIPUMEPBI B3aUMHOMN
Tabauywl u cxemvl: «IlumeBblie Henn» IPUCIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHMBaTh MeXxay coOOil BUJbI
OMOTUYECKUX B3aUMO/ICHCTBUN
OpraHu3MOB
3.5 | DKonoruueckue DKOJIOTUYECKHE XapPAKTEPUCTUKN PackpeiBaTh coneprkaHue TEPMHUHOB
XapaKTEePUCTUKHU nonysinuu. OCHOBHBIE TIOKA3ATEN Y TIOHSTHUU: ITONYJISIUSA, YUCICHHOCTD,

BHJIA U TIOIYJISILIUU

NOMYJISIUU: YUCIEHHOCTD, IIJIOTHOCTb,
POXAAEMOCTb, CMEPTHOCTD, IPUPOCT,
murpanus. JluHaMuka 4YuCIeHHOCTH
HOMYJISILIUY U €€ PETyJIsIusl.
Jemoncmpayuu:

Tabruyol u cxemwr: «llonmymsaunny,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
NOMYJISINUU UHPY30pUHU-TY(PETBKI.
Jlabopamopuvie u npakmuueckue
pabomui:

IJIOTHOCTb, POXK/IA€MOCThb, CMEPTHOCTb,
IPUPOCT, MUTpAIUsl, JUHAMUKA
YUCJIIEHHOCTH TOMYJISIUU.
XapakTepu30BaTh OCHOBHBIEC MOKA3aTEIH
U DKOJIOTHYECKYIO CTPYKTYPY
MOMYJIALINU; ONKUCHIBATh MEXaHU3MBI
perysiiiui YUCICHHOCTH TOMYJIAIINT
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[TpakTnueckas padora Ne 2. «Ilogcuer
IIJIOTHOCTH ITONYJIALIMM Pa3HbIX BUIOB
pacTeHui»

Hroro uacoB o reme

5

Tema 4. Coo01iecTBa U IK0OJOrH4ecKue CUCTEMBI

4.1 | CoobmrecTBa 1 Co00111€CTBO OpraHU3MOB — OMOIICHO3. PackpriBaTh comepkaHre TEPMUHOB
OpraHu3MOB CtpyKTyphl OHOLIEHO3a: BUJIOBas, U TIOHSITUI: OMOLIEHO3, YKOCUCTEMA,
MPOCTPaHCTBEHHAs!, TPOpUUECKas OMOreoeH03, BUbI-TOMUHAHTHI,
(mumeBast). Buabl-1OMUHAHTEI. HKOJIOTHYECKasT HUIIIA.
Cesizu B OMOLIEHO3E. XapakTepu3oBaTh OMOLIEHO3
Jemoncmpayuu: (coo0111eCcTBO), €T0 BUJIOBYIO,
Tabruywl u cxemwl: «IluieBbie enn, MPOCTPAHCTBEHHYIO U TPO(YUUECKYIO
«bHOLIEHO3: COCTaB U CTPYKTYypay. CTPYKTYDBI.
Obopyoosarue: MOACITb-aNIIUIAKAITHS OOBSACHATH POJIHL KOMIIOHEHTOB
«Tunnunbie OUOIIEHO3BI»; TepOapHil OuoIIeH03a B MOIJICPKAHUU €r0o
«PacturenpHbBIE COO0IIECTBAY; CTPYKTYPBI U CYIIIECTBOBAHUS
KoJuTeKIus «bruomneHos» Ha ONpPEICICHHOW TEPPUTOPHH.
OOBACHATH OMOJIOTMYECKUM CMBICIT
SPYCHOCTH UJIMCTOBOM MO3aUKH.
CpaBHUBAaTH KOMIIOHEHTHI OMOIIEHO30B,
WX BUJIOBYIO, TIPOCTPAHCTBEHHYIO
U TPOPUIECKYIO CTPYKTYPBI, CBS3H
MEXIy OpraHu3MaMH
4.2 | DKOCHUCTEMBI 2 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI). | PackprIBaTh copepkaHrne TEPMUHOB

N 3aKOHOMCPHOCTH
X CYIICCTBOBAHUA

ITousaTue 00 3KOCHUCTEME
1 OMOreoleHO3E.
OYHKITMOHATBLHBIE KOMITOHCHTBI

1 TIOHATHI: DKOCHUCTEMa, OMOreoIeHo3,
MPOYLIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
Tpoduueckre ypoBHH, MHUIIIECBAS
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HKOCUCTEMBI: MPOAYIICHThI, KOHCYMEHTHI,
PEOYLIEHTHI.

KpyroBopot BewecTs 1 NOTOK SHEPTUH
B OKOCHCTEME.

Tpoduueckue (MUILEBbIE) YPOBHU
sKocucTeMbl. [luileBbie e U CETH.
OcCHOBHBIE MTOKA3aTeJU SKOCUCTEMBI:
OoromMacca, mpoAyKIus. DKOJIOTHYECKHE
MUPaAMUJIbL: POAYKIIMHU, YUCICHHOCTH,
ounomaccel. CBOMCTBA YKOCUCTEM:
YCTOMYHUBOCTh, CAMOPETYJISALINS,
pa3BUTHE.

Cyxkneccusi.

Hemoncmpayuu:

Ilopmpemwi: A. JIx. Tencnu,

B. H. Cykaues.

Tabruywl u cxemwl: «IIpupoaHbie
coobmiecTBay, «Llenm nmutanusy,
«IKoNoruueckasi IupaMmuIa»

LEMb U CETh, YKOJIOTUYECKHE
nupaMubl, Omomacca, mpoyKIus,
CyKLIECCHSL.

XapakTepru30BaTh CBOMCTBA YKOCUCTEMBI
(ee crmoCOOHOCTH K JIUTEILHOMY
CaMONOJAEPKAHUIO, OTHOCUTEIHHO
3aMKHYTBII KpyTrOBOPOT BEILIECTB,
HEO0OXOAMMOCTh ITOTOKA YHEPIHH ).
CpaBHUBATH MACTOUTITHBIC U JETPUTHHIE
MUIIEBBIC [IETTH, TPOPHIECKHE YPOBHU
YKOCUCTEMBI.

PaznuyaTe nupaMuabl NPOAYKIIUH,
MAPAMHUJIbl YUCIIEHHOCTH U MTUPAMHUIbI
Ounomacchl.

CocCTaBJATh UEMU U CETH MUTAHUS.
[lepeunciisaTe CBOMCTBA IKOCUCTEM:
YCTOMYUBOCTb, CAMOPET YIS,
pasBuTHe (CyKIeccus).

OnuceIBaTh MEXaHU3M NOAJIEPKAHUS
PaBHOBECHS B OKOCUCTEMAX.
XapakTepu30oBaTh CYKLIECCUU, BBISBISITH
IPUYHUHBI 1 00IME 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM

4.3

[IpuponHsie
OKOCHUCTEMBI

[IpupoaHBIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKOCUCTEMA XBOMHOTO WIIN
LIMPOKOJINCTBEHHOTO JIECa.

PackpbIBaTh conepikaHie TEPMUHOB
Yl TIOHSTHIA: BOJHBIC YKOCUCTEMBI,
OMOreoLEeH03bl, (PUTOMIAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabruyvl u cxemvl: «IKOCUCTEMA
IMPOKOJIMCTBEHHOTO JIECAY,
«IKocHUcTeEMa XBOMHOTO Jiecay,
«buoleHo3 BogoeMay.

Obopyoosanue: TepOapun U KOJJICKIIUU
pacTEHU U )KUBOTHBIX,
MPUHAJIEKAIINX K Pa3HbIM
AKOJIOTMYECKUM TPYIIIAM OJHOTO BUAA

[TpuBOIUTH TPUMEPHI IPUPOAHBIX
HKOCHCTEM CBOECH MECTHOCTH.
CpaBHUBATh Ha3¢MHBIE U BOJHBIC
HKOCHCTEMbI; OpraHU3Mbl, 00pa3yromue
pasHble TpohUYECKUE YPOBHU

4.4 | AHTpOIIOTCHHBIE AHTPOITOr¢HHBIC YKOCUCTEMBI. PackpeiBatTh copepkaHue TEPMUHOB
KOCUCTEMBI ATPO’KOCUCTEMEI. Y TIOHATHI: aHTPOIIOTeHHAsT SKOCHCTEMA,
Ypboskocuctemsl. bronorndyeckoe arpodKocucTeMa, ypoodKOCHCTEMA,
U XO35IMCTBEHHOE 3HAUCHUE OouopazHooOpasue.
arpodKOCHUCTEM M YPOOIKOCUCTEM. XapakTepu30BaTh arpodIKOCUCTEMBI
buopasznoobpaszue kak GpakTop 1 ypOOIKOCUCTEMBI, 0OCOOCHHOCTH UX
yCTOWYUBOCTH dKocucTeM. COXpaHEHHE | CYIIECTBOBAHHUSI.
OMOJIOTUYECKOTO Pa3HOOOpa3us [TpuBOIUTH IPUMEPHI AHTPOTIOTCHHBIX
Ha 3emuie. HKOCUCTEM CBOEH MECTHOCTH, OTHCHIBATH
Jlemoncmpayuu: WX BUJIOBOM COCTaB U CTPYKTYPY.
Tabauyol u cxemwvl: «ATPOLICHO3Y. CpaBHUBATH COCTaB U CTPYKTYPY
Obopyoosanue: Komnekus «BpeauTenu | MPUPOIHBIX IKOCUCTEM
BXHEHIITNX CEIbCKOX035HCTBEHHBIX U arpo3KOCHCTEM, arpodKOCHCTEM
KyJIbTYp» U ypOo3KOoCcHucTEM
4.5 | buocdepa — VYuenne B. W. Bepuanckoro o 6uocdepe. | PackpbiBath cofiepkanie TEPMUHOB
riodanpHas ['panulibl, COCTaB U CTPYKTYpa U TIOHATHH: 6uocdepa, )KUBOE BEIIECTBO,

YKOCHUCTEMA 3EMITH

ouocdepsl. KuBoe BEIIECTBO U €ro
¢ysakuuu. OcobeHHocTH 6rnochepnl Kak

JTAHAMHUYECKOE PABHOBECHE.
OuenuBats Bknag B. . Bepnaackoro
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IJI00AIbHON HKOCUCTEMBI.
JlunaMuyeckoe paBHOBECHE U 0OpaTHas
CBsI3b B OHocdepe.

Hemoncmpayuu:

Ilopmpemuwi: B. . Bepranckui.
Tabnuysr u cxemvt: «O0IIAS CTPYKTYpA
ouocheps», «PacnpocTpaHeHne KU3HU
B Ouocdepe», «O30HOBBIN IKpaH
ouochepni»

B CO3/laHUE€ y4eHUs o0 buocdepe.
XapakTepu3oBaTh cocTaB Onocepsl,

(G YHKIIMU )KUBOTO BeliecTBa 6nochepol
U OTIpeIeNiATh (Ha KapTe) 001acTH ero
HauOOJBIIETr0 PacpOCTPAHEHUS.
[TpuBOAWTH MPUMEPHI MPOSIBIICHHUS
GbyHKIMH KUBOTO BelecTBa 6uocdepsl,
OMOT€OXUMUYECKON e TEIILHOCTH
YeNIoBeKa.

[lepeuncnsate ocobeHHOCTH OUOChEPbI
KaK r100ambHOM SKOCUCTEMBI 3eMITH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTsI BemecTB PackpriBaTh coneprkaHnne TEPMUHOB
CYIIECTBOBAHHUS ¥ OMOT€OXMMUYECKUE IIUKJIIBI DJIEMEHTOB | M TIOHATUHN: IIEJIOCTHOCTh OMOC]epHI,
ouochepsl (yrnepona, azota). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OHOCchepbl. OCHOBHBIE OMOreOXMMUYECKUE LIUKIIBI
OMOMBI CYIIIH. AJIEMEHTOB, 30HAJILHOCTh OUOChEpHI,
Jlemoncmpayuu: OMOMBI.
Tabruywl u cxemwvl: «KpyroBopor OnuchIBaTh KPYrOBOPOT BEIIECTB,
yraepojaa B onochepe», «Kpyrosopor OMOreOXMMHUYECKHUE LIUKIIbI a30Ta
a30Ta B MPUPOJIE» u yriepoja B Ouocdepe.
OOBSICHATH IPUYHMHY 30HATBHOCTH
ouocdepsl. [lepeuncnath
U XapaKTepru30BaTh OCHOBHBIE OMOMBI
cymu 3eMIIn
4.7 | YenoBeuecTBO YenoseuecTBO B Onochepe 3emiu. PackpbiBatTh conepkanue TEPMUHOB

B Ouocdepe 3emiu

AHTPOIIOTCHHBIC U3MCHCHUS
B Ouocdepe. ['mobanbHbIC

Y TIOHSATHI: aHTPOIIOTEHHBIE U3MEHEHHS,
AKOJIOTMYECKUN KPU3HC, II100aIbHbBIE
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AKOJIOTUYECKHUE TTPOOITIEMBI.
Hemoncmpayuu:

Tabauysl u cxemol: «IlpumepHbie
aAHTPOIIOI€HHBIE BO3IEUCTBHUS

Ha IpUpoay», «BaxXHEeNIne HCTOYHUKHU
3arpsi3HEHUS BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHel1Ias
cocTaBsitomias ouocheprn», «PaKkToOpsbI
Jerpajanuu nousy, «llapHuKoBbIM

b dexT», «DakTOpsl PaiOaKTUBHOTO
3arpsisHeHus ouocdeprn»; Kpacuas
kaura P®, nzobpaxeHus oxpaHsieMbIX
BUJIOB PaCT€HUN U KUBOTHBIX

pOOJIEMBI.

XapakTepusoBarb OHOCHEPHYIO POJIb
YeJI0BeKa.

[IpuBOANTH MPUMEPHI AHTPOIIOTEHHBIX
U3MEHEeHUM B buocdepe.

O1eHUBaTh MOCIEACTBUS 3arpPSI3HECHUS
BO3YIIHOW, BOJHOW CPEbI, U3MEHECHUS
KJIUMaTa, COKpalleHus
OoropazHooOpaszus.

DopMyIMpOBaTh COOCTBEHHYIO O3UIINIO
M0 OTHOUIEHUIO K II100aJIbHbIM

U PETMOHAJILHBIM 3KOJIOTMYECKUM
npobsiemMaM, apryMeHTUPOBAThH CBOIO
TOYKY 3PEHUS.

Ha3spiBaTh IpUYMHBI OSBICHUS
IIPUPOTOOXPAHHOU ITHKH,

pacKpbIBaTh 3HaUYCHHE Mporpecca

TSl TIPEOJIOJICHUST DKOJIOTHYECKOTO
Kpu3uca

4.8

CocyliiecTBoBaHuE
TIPUPOIBI
1 YeJIOBEUECTBA

Cocy1iecTBoBaHNE TIPUPOIBI

u yenoBevecTBa. CoxpaHeHue
OuopazHooOpa3us Kak OCHOBa
YCTOMYUBOCTH OUOC(EPHI.

OcHOBa palOHAIIBHOT O

YIIPABIJICHUS IPUPOTHBIMHU PECYPCaAMHU
U WX UCTIOTb30BaHUE.

JlocTmxenus OMoJIOrun

PackpeiBaTh copepkaHue TEPMUHOB

Y TIOHATHIL: PallMOHAIBHOE
MPUPOJONOJIB30BAHNE, YCTOMYNBOE
pa3BUTHE, KOIBOIIOLUS.
XapakTepu30BaTh PALIMOHAIBHOE
WCIIOJIb30BAHUE TTPUPOJIHBIX PECYPCOB;
OCHOBHBI€ TTOJIOKEHUSI KOHUIETIUN
YCTOMYMBOI'O Pa3BUTHS
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U OXpaHa MPUPOJIbIL.
Jemoncmpayuu:
Tabruywl u cxemwl: «buocdepa u
YEJIOBEK»

HToro gacoB 1o teme 9

PesepBHOE Bpems 2

OBHIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME
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INEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MMPOBEPSIEMBIX TPEBOBAHU K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOI OBPA3OBATEJIBHOM MPOT'PAMMBI CPEJJHEI'O OBIIET'O
OBPA3OBAHUSA U DJIEMEHTOB COAEPKAHUS 110 BUOJIOT'UH

B denepanbHbIX M pervoHaIbHBIX MPOLEIYypax OLEHKHW KayecTBa oOpa3oBaHUs
UCIIONb3YyeTCs MepeueHb (KoAU(GUKATOP) pachpeieeHHbIX MO Kjiaccam MPOBEpPsSIEMbIX

TpeOOBaHUN K

pe3yynbTartaM OCBOCHMSI OCHOBHOW OOpa30BaTEIbHOW MPOTPaMMBbI

CpeIIHEero o0I1ero o0pa3oBaHus U DJIEMEHTOB COJEPIKAHUS 110 OUOJIOTHH.

10 KVIACC

IIpoBepsiemble TPeOOBaHUSA K Pe3yJIbTATAM OCBOEHHMS OCHOBHOM 00pa30BaTeIbHOI

NMPOrpaMmbl

Kon
MIPOBEPSIEMOTO
pe3yJibTaTta

[TpoBepsiemble IpeIMETHBIC PE3yIbTaThl OCBOSHHUS OCHOBHOU
o0pa3oBaTeIbHON MPOTPAMMBI CPETHETO 00IIEro 00pa3oBaHMs

1

CpopMHUpPOBAHHOCTh 3HAHUI O MECTE€ U POJM OMOJIOTMU B CUCTEME
HAYYHOTO 3HAHUS  €CTECTBEHHBIX HayK, B  (OpPMHpPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa W HAY4YHOIO
MUPOBO33PEHUS; O BKIAJE POCCHUICKUX M 3apyOEKHBIX YUEHbIX-
OWoJOrOB B pa3BuUTHE OMONIOTHH; (YHKIMOHAIHHOW TPaMOTHOCTH
YeJioBeKa JIJIsl pellieHrs )KU3HEHHBIX 3a/1a4

YMeHue packpeiBaTh COACPKAHHUE OHOJIOTMYECCKUX TEPMHUHOB
U TIOHSTHUM: XKU3Hb, KJIETKA, OpraHu3M; MeTadonu3M (0OMEH BEIeCTB
U TIPEBpaIllCcHUe SHEPTruH), TOMEOCTa3 (CaMOpPEryJsIus), ypOBHEBas
OpraHu3aIvs JKUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PETIPOTYKITHS),
HACJICJICTBEHHOCTh, U3MEHUYHBOCTD, POCT U Pa3BUTHE

YMeHnue uznaratb OMOJIOrHUecKue TEOPHH (KJIETOUHASI, XPOMOCOMHaA,
MyTtarmonHas), 3akonbl (I'. Mengens, T. Moprana, H.. BaBuiosa)
U ydeHus (0 LEHTPax MHOT000pa3usi U MPOUCXOKICHUS KYJIbTYPHBIX
pacrenunii H.W. BaBunoBa), onpenensTe TpaHULbl UX TPUMEHUMOCTH
K KUBBIM CHCTEMaM

YMeHue BiaAeTh METOJAAMU HAy4yHOrO T[IO3HAaHWUS B OHWOJIOTHU
(HaOyroficHUE W OINHMCAHHWE JKUBBIX CHUCTEM, IPOILIECCOB M SIBICHUM;
opraHuzaius U TMPOBEICHHE OHOJOTMUECKOTO JSKCIEPUMEHTA,
BBIJIBIDKEHHE  THUIOTE3bl;  BBISIBJICHUE  3aBUCUMOCTH  MEXIY
UCCIIeTYeMBbIMH BEIMYMHAMHU, OOBSICHEHHUE MOJTYYCHHBIX PE3YJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHUM, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BEIBOABI HA OCHOBAHUH TTOJTYYEHHBIX PE3YJIHTaTOB)
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YMeHue BBIACNATh CYIIECTBEHHBIE TNPU3HAKKM BHPYCOB, KIETOK
OPOKApUOT M OYKapuoOT, OJHOKJIETOYHBIX U MHOIOKJIETOYHBIX
OpPraHu3MoOB;  OCOOEHHOCTH  IIPOLIECCOB  OOMEHa  BEIIECTB
U TpEeBpallCHUs PHEPTUU B KIETKE, (POTOCHHTE3a, MIIACTHUYECKOIrO
U DHEPreTUYecKoro oOMeHa, XEMOCHMHTE3a, MHUTO03a, Meilo3a,
OIJIOJJOTBOPEHHSI,  PAa3MHOXKCHHs, HWHIWBUIYaTbHOTO  Pa3BUTHS
opranu3mMa (OHTOT€HE3)

YMeHue NpuUMEHATh TMOJyYeHHble 3HAHUA [ OOBSCHEHUS
OMOJIOTUYECKUX TIPOIIECCOB U SBICHUH, JUI IPUHATHS MPAKTUIECKIX
penieHui B MOBCETHEBHOM KU3HU B IEJIsIX 0o0ecreueHus: 6€30MacHOCTH
CBOEr'0 370POBbSl U 3A0POBbSI OKPYKAIOIIMX JIOAEH, COONIOAEHMS
HOpPM T'PaMOTHOTO IIOBEAECHUSA B OKPY)KAIOIIEH NPUPOIHON Cpene;
NOHUMaHHE  HEOOXOAMMOCTHM  HCHOJBb30BAaHUS  JOCTUKEHUH
COBpEMEHHOW OWONIOTUM M OHOTEXHOJIOTUH [JIsl PalMOHAILHOTO
IPUPOIONOIH30BAHUS

YMeHue pemiath 3JIEMEHTAapHbIE TEHETHYECKHE 3a/laud Ha MOHO-
U JUrMOpUAHOE  CKpEIIMBaHHWE, CIEIUICHHOE  HacJeJI0BaHMUE,;
COCTaBJIATh CXEMBI MOHOTHOPHUTHOTO CKpeIIMBaHUS
TS TIpEJICKa3aHus HacJeI0BaHUs MPU3HAKOB y OPraHU3MOB

YMeHue BBIMOMHATH Ja0OpaTOpHBIE M TMPAKTHYECKHE PaOOTHI,
coOoaTh NpaBHiIa MpU pabore ¢ y4eOHBIM U J1a0OpaTOPHBIM
00opy0BaHHEM

YMEHHE KPUTHUECKH OIICHUBATh U MHTEPIPETUPOBATH WH(POPMAIIHIO
OMOJIOTHYECKOTO  COACP)KAHMsI, BKJIIOYAIONIYIO  TICCBJIOHAYYHBIC
3HaHHUS W3 pa3muuHbIX HcTouHMKOB (CMU, HaydHO-TIOMyNIsipHBIE
MaTepHalibl); ATUYECKUE AaCIEeKThl COBPEMEHHBIX HCCIIEIOBAHHM
B OMOJIOTMH, MEAUIIMHE, OMOTEXHOJIOT MU

10

YMeH#ue co3iaBaTh COOCTBEHHBIC ITMCbMEHHBIC M YCTHBIC COOOIICHUS,
0000111ass 6MOIOTHIECKYI0 HHPOPMAIIUIO U3 HECKOIBKUX MCTOYHUKOB,
I'PaMOTHO HCITOJIb30BaTh MOHATUHHBIN anmapaTt OHOJIOTHH

HpOB €psAEMbBIC IJIEMECHTHI COACPKAHNUA

Kon [IpoBepsieMbll AIIEMEHT COAEPKAHUS
1 buonorus kak Hayka
1.1 buonorus — Hayka o >xuBoil mpupoje. Ponb Ouonoruu B GopMHpOBaAaHUU

COBpPEMEHHOM Hay4HOU KapTUHBI Mupa. CucTteMa OUOJIOrHYeCKUX HayK
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1.2

MeToasl TIO3HAHHWS JKUBOW MNPHPOIBI  (HAOIIOJECHUE, SKCIICPUMEHT,
OIMCaHUe, U3MEpEeHHEe, KiIaccu(PHKaIsa, MOACITUPOBAHUE, CTATUCTHYSCKAs
00paboTKa JaHHBIX)

JKuBbIe CHCTEMBI U X opraHmn3anus

2.1

Kupble cucrembl (OMOCHCTEMBI) Kak MpeaIMET U3y4yeHUs OHOJIOTHUU.
CBoiicTBa OMOCUCTEM U X pa3HOOOpa3ue

2.2

VYpoBHM OpraHu3alyu OMOCUCTEM: MOJIEKYISPHO-TEHETUYECKUH, KIIETOUHBIH,
OpraHn3MeEeHHbIH, MOMYJIALUOHHO-BUI0BON, 3KOCUCTEMHBIH, OMOCepHBIN

XUMHYECKUH COCTaB U CTPOCHUE KIIETKH

3.1

XUMHYECKUN COCTAB KJIETKU. XHUMHUYECKHE BJIEMEHTBI. MaKpPO3JEMEHTHI,
MHUKpOdJIEMEHThl. Boma w wmuHepaibHble BemecTBa. DOYyHKIHUM BOABI
¥ MUHEPAJIBbHBIX BEIIECTB B KiIeTKe. [lommepikanne 0CMOTHYIECKOTO OaaHca

3.2

benku. CocraB u crpoeHue 0eiaxoB. AMHUHOKUCIOTHI — MOHOMEPHI OEIKOB.
Heszamennmbie U 3aMEHUMBIE aMHHOKHCIOTHI. AMHWHOKHUCIOTHBIM COCTaB.
YpoBHH CTPYKTYphI O€TKOBON MOJEKYIbl (IIEpBUYHASA, BTOPUYHAS,
TPETHUYHAsT U YETBEPTHYHASl CTPYKTypa). XUMHUYECKHUE CBOMCTBA OEJIKOB.
buonorunueckue hyHKIUM OEIKOB.

depMeHTHl — OuoJIorMYecKue Karaimuzatopbl. CTpoeHue ¢depMeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTtHas cnenuduanocts. Kodhepmentsl. ButaMunsbl.
OTmuus GepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOpPOB

3.3

VYrneBoasl: MoHOcaxapuabl (TIIOKO3a, pubo3a U JIe30Kcupud03a),
aucaxapuibl (caxaposa, JaKTo3a) U MoJHMcaxapuibl (Kpaxmai, TIMKOTEH,
HeJUTI0I103a). bruonornueckue GyHKIUN YTIE€BOAOB.

Jlunuael:  Tpurauuepuabl, crepounbl, Qochomunuasl. ['mapodunbHO-
ruipogoOHbIe cBoiicTBa. buonornyeckue QyHkiuu aunuaoB. CpaBHEHHE
YIJIE€BO/IOB, OEJIKOB U JIMMHIOB KAK UCTOYHUKOB SHEPTUU

3.4

Hykneunossie kucnorel: JHK wu PHK. Hykineoruasl — MoHOMEpHI
HykJenHoBbIX KucaoT. Ctpoenue u @ynkiuu JJHK. Ctpoenne u QyHkimuu
PHK. AT®: crpoenue u pyHKIuU

3.5

HI/ITOJ'IOI‘I/IH — HayKa O KJICTKC. Knerounas TCOPHU. MGTO,Z[I)I HN3Yy4YCHHU: KIICTOK

3.6

Knerka kak wnenoctHass >xuBas cucreMa. OOmme NpHU3HAKU KIIETOK:
3aMKHyTasi HapyxHas MemOpana, Mmousekynbl JIHK kak renermueckuii
afmapar, CucTemMa CUHTe3a Oelka

3.7

Tunel KJIETOK: HyKapUOTHYECKass M mpokapuoruueckas. OcoOeHHOCTU
CTPOSHUSI TPOKAPHUOTHUECKOM KieTku. KilerouHass cTeHKa OaKTepuid.
Crpoenue sykapruoTuueckoil KieTku. OCHOBHBIE OTJIMYUSI PAaCTUTEIbHOM,
YKUBOTHOU U TPUOHOMN KIIETKU
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3.8

ITOBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHASI CTEHKA, TJIMKOKAIIMKC, UX
dbynknuu. Ilrasmaruueckas MemOpaHa, €€ CBOWMCTBa M (PYHKITUH.
[utonnasma u ee opranouabl. OgHOMEeMOpaHHBIE OPraHOWIBI KIICTKU:
sHporutazmMaruueckas cetb (OIIC), ammapar [onbku, JH30COMBI.
[TosryaBTOHOMHBIE ~ OpraHOWIbl  KJIIETKH: MHUTOXOHJPHUH,  IUIACTHJIBI.
[TpoucxoxaeHnue MUTOXOHAPU U TuiacTua. Buasl mnactun. HememOpanHbie
OpraHoOMIbl KJIETKU: pUOOCOMBI, KJIETOUHBIA IEHTP, PECHUYKH, KTYTHUKHU.
OyHKIMY OPraHOMAOB KJIETKU. BriroueHus

3.9

Anpo — peryasTopHblii HeHTp KieTku. CTpoeHue siapa: saepHas 000104Ka,
KapuoIuiazma, XpOMaTuH, sAPBIIIKO. XPOMOCOMBI

3.10

TpaHCnOPT BEIIECTB B KIIETKE

}KI/IBHGI[GHTGJ'H:HOCTB KJICTKHU

4.1

OOMeH BelecTB, WM METa0O0IU3M. ACCUMUIIAIINA (TIACTUYECKUN OOMEH)
U JTUCCUMUJISINSA (PHEPreTUYeCKHuid OOMEH) — JBE CTOPOHBI EIHHOTO
mporiecca  Merabonu3ma. Tumbl  oOMEHa  BEIIECTB:  aBTOTPO(HBIMA
u rereporpodusbiii. Ponb dhepMEeHTOB B OOMEHE BEIIECTB U MpPEBpaICHUU
DHEPTUHU B KJICTKE

4.2

®orocunte3. CBeroBas u TeMHOBasg (a3sl (porocuHTe3a. Peakiuu
¢orocunTe3a. DPDEeKTUBHOCTH (POTOCHMHTE3a. 3HaueHue (HOTOCHUHTE3A
JUISL )KM3HU Ha 3emuie. Biausinue ycnoBuit cpefibl Ha (POTOCUHTE3 U CIIOCOOBI
MOBBIIICHUS €0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTEe3. XEeMOCHHTE3UpyoIne OakTepuu. 3HAYeHHE XEMOCHHTE3a
JUIA )KU3HU Ha 3eMJIe

4.3

OHepreTuueckuii oOMeH B kieTke. PaciieruieHue BeliecTB, BBIIEICHUE
U aKKyMYJIMPOBaHUE YHEPTHH B KIETKE. DTalbl SHEPreTUYECKOro 0OMeHa.
I'mukomms. bpoxenne u ero Bunbl. KucinoponHoe okuciaeHne, Wiy KJIETOYHOe
nbpixaHue. DPPEKTUBHOCTh IHEPrETHUECKOTO OOMEHa

4.4

Peakuuu wmatpuyHoro cuHre3a. ['enermueckas wunHdopmanusa u JIHK.
Peanmuzanus renetnyeckoit nHGopMauu B KiieTke. [ eHeTHuecKkuii KO 1 ero
coctBa. Tpanckpuniuss — Marpuunbii cuHTe3 PHK. Tpancmimusa —
ouocunres Oenka. KoaupoBanue amuHokucinor. Pomp  pubdocom
B OMocHHTE3e OenKa

4.5

Heknerounbie ¢opMbl Ku3HU — BHUpPYCHl. MCTOpHUST OTKpBITHUS BUPYCOB
(I.1. VBanoBckuii). OCOOCHHOCTH CTPOCHHSI W JKH3HEICATECILHOCTU
BUpycoB. bakrepuodaru. bonesnu pacTteHuii, >XKUBOTHBIX U 4YeJOBEKa,
BbI3bIBaeMble BUpycamu. Bupyc mmmyHoxeduiura yenoeka (BUY) —
Bo30Oynutens CIIWJla. Tlpodunaktuka pacmpocTpaHEHUSI BHPYCHBIX
3a00JIeBaHMI
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PasmHoxenue u HHINBUAYAJIbHOC Pa3BUTHUC OPraHU3MOB

5.1

KiieTouHbIil 1IUKII, WU >KU3HEHHBIM LMK KieTku. MHTepdaza u MHUTO3.
[Ipouecchl, mnporekaromue B uHTepdaze. Pernmkanua — peakuus
matpuuHoro cunteza JIHK. Ctpoenne xpomocoM. XpoMOCOMHBII HaOOp —
Kapuotun. JIUTUIOWAHBIA ¥  TalUIOMJAHBIA  XPOMOCOMHBIE — HAOOPBHI.
Xpomaruael. LluTonornyeckrue OCHOBBI pa3MHOXKEHUSI U UHAUBUIYAIbHOTO
Pa3BUTHS OPTAaHU3MOB.

Henenne knetkn — muto3. Cragum mutosa. Ilporeccel, mpoucxoasiiye
Ha pa3HbIX CTaAUSAX MUTO3a. BHOIIOrMYEeCKN CMBICIT MUTO3a

5.2

®opmbl pa3MHOKEHHSI OPraHU3MOB: Oecrionoe U nojoBoe. Buabl 6ecnonoro
pPa3MHOXXEHMS: JIEJICHUE HAJABOE, MOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX,
cnopooOpa3oBaHUE,  BEreTaTMUBHOE  pa3MHOXeHue.  VckyccTBeHHOe
KJIOHHPOBAHHUE OPraHU3MOB, €0 3HAYEHUE JIJIS CEJIEKLIUU

5.3

[TonoBoe pasMHOXKEHUE, €0 OTAUYUS OT OECIOJIOTO.

Meito3. Ctaguu meiiosa. IIporecchl, MpOUCXOAIIME HA CTAAUSAX MeEio3a.
[ToBenenue xpomocom B Meio3ze. Kpoccunroep. buonornueckuii cMbICa
U 3HaUC€HHE Meio3a

5.4

['ameTorene3 — mporecc 00pa30BaHMs TOJIOBBIX KJETOK Y >KWBOTHBIX.
[TomoBbie Kene3bl: CEMEHHHKH M sudHUKH. OOpa3oBaHHE U Ppa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30u/, SHIEKIIeTKa) — CIIepMaTOreHe3
u ooreHe3. OCOOEHHOCTH CTpPOEHUSl SHUIEKIETOK M CIIePMaTO30MI0B.
OnnogorBopenue. [laprenorenes

5.5

NuauBuayansHoe pasBUTHE (OHTOTE€HE3). OMOpPHOHAILHOE Ppa3BHUTHE
(omOpuorenes). Otambl SMOpPHOHAILHOTO PAa3BUTUS Yy TTO3BOHOYHBIX
’KUBOTHBIX: JIpOOJIEHUE, TracTpyssiuus, opraHorexnes. IlocramMmOpuoHanbHOe
pazBuTHe. THUIBI MOCTAMOPUOHAIBHOTO PpA3BUTHUS: MPSMOE, HENPSIMOe
(lnuyuHoOuHOE). BnusHMe cpeabl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXK/ICHHBIE YPOJICTBA.

Poct u pa3Butne pacteHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTa/INH PA3BUTHS

HaCJIG,[[CTBCHHOCTB N USMCHYUBOCTb OPIr'aHU3MOB

6.1

IIpenmer w 3agaum reHetuku. Mcropus pa3BuTus TIeHETUKU. Bkian
POCCHUHCKMX M 3apyOeKHBIX YYEHBIX B pa3BUTHE TEHETHKU. MeTomabl
reHeTHKU  (TUOPUAOJIOTUYECKUNM,  ITUTOTEHETUYECKUN, MOJEKYISIPHO-
reHeTuyeckui). OCHOBHbIE TEHETHYECKHE TOHATUA. [ eHeTudeckas
CUMBOJIMKA, UCITOJIb3yeMas B CXEMaX CKPEIIMBAHUN

6.2

3aKOHOMEPHOCTH HacJeI0BaHus IPU3HAKOB, yCTaHOBJIEHHbIE ['. Menaenem.
MonorubpuHoe ckpelniMBaHue. 3aKOH €IUHO00pa3us THOPUIOB MEPBOTO
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nokoneHus. [IpaBuiio JoMuHUpOBaHUA. 3aKOH PaCLICIIEHUS MPU3HAKOB.
['unore3a ynctoTel rameT. [loaHOE M HEMOMHOE TOMUHUPOBAHUE.
JurubpuaHoe  ckpelyMBaHue. 3aKOH  HE3aBHCHUMOTO  HAcleJIOBaHUS
npu3HakoB. lluToreHernueckue OCHOBBI JUTHOPUIHOTO CKpPEIIMBAHUS.
AHanmuzupyoniee  cKpemuBaHue.  VICnosib30BaHHWE — aHAIM3HPYIOIIETO
CKpEITUBAHUS s OTIpEIeSICHUs TeHOTUIIa 0COOU

6.3

CuerienHoe  HacieoBaHue  npuszHakoB. Pabora T. Moprana
MO CIEMJICHHOMY HaclieIoBaHUIO TeHOB. HapyiieHue cuerieHusi reHOB
B pe3ysibTaTe KPOCCHHTOBEpa. XPOMOCOMHAsI TEOPHUS HACIECICTBEHHOCTH.
I'eneTnueckue Kaprsl.

['enerrka nosa. XpoMOCOMHOE OMNpeEieHHEe Moja. AyTOCOMbI U TIOJIOBBIE
XpoMocoMBbI. ['oMorameTHble U rereporameTHbie opranu3Mbl. HaciienoBanue
MPU3HAKOB, CIEIUIEHHBIX C TIOJIOM

6.4

N3MeHYnBOCTS. Buagr M3MEHYUBOCTHU: HEHACJIEICTBCHHAS
M HacleACTBeHHas. Ponb cpenbl B HEHACHEACTBEHHOW HW3MEHYHUBOCTH.
XapakTepucTuka MOAU(PUKAIMOHHON M3MEHYUBOCTH. BapuanmoHHBIA P
U BapuanuoHHas KpuBad. Hopma peakunu mnpusHaka. KomuyecTBeHHBIE
M KayeCTBEHHbIE TMpPU3HAKM M UX Hopma peaknuu. (CBOWCTBa
MOAU(PUKAIIMOHHON N3MEHUYUBOCTH

6.5

HacnencrBenHasi, wiM reHOTUNMYECKas, U3MEHUYMBOCTb. KomOMHAaTHBHas
M3MEHYMBOCTh. Melo3 M MOJOBOM MpolecC — OCHOBa KOMOWHATUBHOMU
M3MEHYMBOCTU. MyTarmonHnass u3MeHunBocTh. Kimaccudukaius myTtaimii:
ITE€HHBIE XPOMOCOMHBIC, TE€HOMHbIE. YacToTa W NIPUYMHBI MYyTalHM.
Myrarennble ¢akTopbl. 3aKOH TOMOJIOTHYECKHUX PsIOB B HACJIE€ICTBEHHOU
n3MenunBoctu H.U. BaBuiosa

6.6

I'eneruka uvenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YEJI0BEKA: reHeaJIorM4eCcKui, OJIM3HEIIOBBIH, LIUTOTCHETHUYECKUIA,
OMOXUMHYECKUN, MOJIEKYIISIpHO-TeHeTnueckuil. COBpeMEHHOE OIpeieJieHne
TE€HOTHUIIA: MOJHOT€HOMHOE CEKBEHHPOBAHUE, TE€HOTUIIMPOBAHHUE, B TOM
yucie ¢ nomonisio I11P-ananu3a. HacmencrBenabie 3a001¢BaHUS YeIOBEKa:
reHHbIe 0o0Jyie3HH, OOJE3HM C HACIEACTBEHHON MpeapacioIoKeHHOCThIO,
XpoMOCcOMHBIE Oojie3HH. CoMaTH4YecKue ¢ TeHEpaTHBHBIE MYTallUH.
[Ipunuunel 3m10poBOro o0Opasza >KM3HU, JUATHOCTUKH, MPOPUIAKTUKH
u JISUCHUSA T€HETHYECKNX 0oJIe3HEN. Menuko-reHeTHYECKOE
KOHCYJIbTUPOBaHUE. 3JHAUCHUE MEIUIIUHCKON TeHETUKH B MPEIOTBPALICHUN
1 JICUCHUM TCHETHYCCKHUX 3a00JICBaHMI YelIoBeKa

Cenekius oprann3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekius Kak HayKa U MpoUecc. 3apOKICHUE CEJIEKIUUA U JTOMECTUKAIIUSL.
Yuenne H.M. BaBunoBa o IHEHTpax MNPOUCXOXKICHUS M MHOTO0Opa3us
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KyJIbTYPHBIX pacTeHui. LIeHTphI MPOUCXOKIEHUS AOMAITHUX YKABOTHBIX.
Coprt, nnoposa, mramm

7.2

CoBpeMeHHBIE METO/bI CENEKIIMU. MacCcOBbI U MHAUBUIYaIbHBINA OTOOPBI
B  CCJIIGKUIMM  pacTeHMl W KHUBOTHbIX. OIlEHKa  3KCTepbepa.
bnuskopoacTBeHHOE  CKpemMBaHMe — UHOpuAMHr. Ywucras JuHUS.
CkpemmBaHMe 4YMCThIX JuHUE. ['erepoduc, wuiaM rUOpUAHAs CcUJIA.
HeponcrBenHoe ckpemuBanue — ayroOpuauHr. OTaaneHHas ruopuan3amms
u ee ycnexu. VCKyCCTBEHHBIM MyTareHe3 M IOJIy4EHUE ITOJIUILIOUIOB.
JlocTrxkeHns CeIeKIMN paCTEHNUM, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buoTexHonOrus Kak oTpacib MPOU3BOACTBA. ['€HHAss MHXKEHEpHs. DTarbl
coznanusi pekomOuHantHoi JIHK u Tpancrennsix opranusmoBn. Kierounas
uHxeHepus. Kinerounele KyiabTypbl. MUKPOKIOHAJIBHOE Pa3MHOXKEHUE
pactenuii. KiloHMpOBaHME BBICOKOIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpPraHu3MOB. DKOJIOIMYECKHE U ATHUecKue mpodsemel. 'MO — renernyecku
MOJU(PULIIPOBAHHBIE OPTraHU3MBI
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IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/ILHOM

NPOrpaMMbl

Konx
MIPOBEPSIEMOT0
pe3yibTara

[IpoBepsieMble TPeIMETHBIE PE3YJILTATHI OCBOSHUS OCHOBHOM
o0pa3oBaTebHOM MporpaMMbl CpeTHET0 00111eT0 00pa3oBaHuUs

1

CdopMHUpPOBAaHHOCTh 3HAHMH O MECTE€ M POJM OHOJIOTMH B CHCTEME
HAyJYHOTO 3HAaHWUS €CTECTBEHHBIX HayK, B (HOpPMHPOBAHHH
COBPEMEHHOM €CTECTBEHHOHAay4YHOM KapTUHbl MHpa U HAY4YHOIO
MUPOBO33PEHUS;, O BKJIAJE POCCUUCKUX M 3apyOeKHBIX YUYCHBIX-
OMOJIOTOB B pa3BUTHE OMOJNIOTUH; (YHKIIMOHAIBHOW TPaMOTHOCTH
YeJIOBEKa JIJISl PEIICHUS )KU3HEHHBIX 337129

YMeHue packpbiBaTh COJACpXKAHHE OMOJOTHYECKHX TEPMHUHOB
Y TIOHSITHIA: BH/I, TIOMYJISIUS, TCHOQOH]I, YBOJIIOLNS, JBYKYIIIUE CHIIBI
(paxTopsr) HBOJTIOITUH, MIPUCTIOCOOJIEHHOCTh OpPTaHW3MOB,
BUJ1000pa3oBaHue, AKOJIOTUYECKHUE (dhaxTopswl, AKOCUCTEMA,
NPOAYIEHTH,  KOHCYMEHTBI,  PEOYIEHThI, IEeMH  IHUTAHHS,
AKOJIOTUYECKas MupaMuaa, OuoreoreHos3, ouocdepa

YMeHue wuznaraTb OMOJOTMYECKHME TEOPUHU (DBOJIIOLMOHHAS TEOpUs
Y. JlapBuHa, CHHTETHYECKas TEOPUS  DBOJIOLMH), 3aKOHBI
U 3aKOHOMEpHOCTH (3apojapimieBoro cxoacrBa K.M. boapa,
YepelIoBaHUsSl  [JIABHBIX  HANpaBICHUM W  TyTed  SBOIIOLMUHU
A.H. CeseprioBa, yuenuss o Ouochepe B.M. Bepnaackoro),
ONPENIENSATh TPAaHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMenue BJIaJICTb MCTOAAMHW HAYYHOI'O IIO3HAHUA B OMoJIOruu
(Ha6mozerHe U OIIMCAHUC JKHUBBIX CHCTCM, IIPOLCCCOB H HBJIeHI/Iﬁ;
opraHm3anysa W IIPOBCIACHHC 0MOJOrMYECKOro OKCIICPUMCHTA,
BBIIBHKCHUC THUITOTE3bI, BBISIBJICHUC 3aBUCHUMOCTHU MCKOY
HCCIICAYCMBbIMHU BCIIMYUMHAMU, 00BsICHECHHE IMOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHSITPIﬁ, TeOpI/Iﬁ N 3aKOHOB; YMCHHC
ACJIaThb BbBIBOJAbI HAa OCHOBAHHH ITOJTYYCHHBIX pe3yanaTOB)

YMeHure  BBIICNATH  CYIIECTBEHHBbIE  NPU3HAKU  CTPOCHHUS
OMOJIOTUYECKUX OOBEKTOB: BHUJOB, TOIMYJSIUN, MPOIYIEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB, OHOTe€OI€HO30B U  DKOCHUCTEM;
0COOCHHOCTH  TPOILIECCOB  HACJIEACTBEHHOW  W3MEHUYMBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUsA, MPUCIOCOOJIECHHOCTH
OpPraHW3MOB, JACHCTBUS DSKOJIOTHYCCKHUX (PAaKTOPOB HA OPraHU3MBEI,
MIEPEHOCA BEIECTB U MIOTOKA SHEPTMH B DKOCHCTEMaX, aHTPOTIOTEHHBIX
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VW3MEHEHUN B 9KOCHCTEMAX CBOEM MECTHOCTH, KPYrOBOPOTA BELIECTB
1 OMOT€OXMMHUYECKHUX ITUKIIOB B Orocdepe

YMeHHE TpPUMEHSTh TIONYUYCHHBIE 3HAHUSA I OOBSICHCHUS
OMOJIOTHYECKUX TTPOIIECCOB U SIBJICHHUM, IS TIPUHATHUS MPAKTHICCKUX
PEIICHH B TOBCETHEBHOM KMU3HU B LIETISX o0ecrieueHus: 6€301MacHOCTH
CBOETO 3JIOPOBBSI M 3JI0POBbSI OKPYKAIOIIUX JIIOJEH, COOIIOICHUS
HOPM T'pPaMOTHOI'O MOBEAECHHS B OKPYXKAIOWIEH IPUPOTHON CPEIE;
NMOHMMAaHUE  HEOOXOAMMOCTH  WCHOJb30BAaHUS  JOCTHIKCHHM
COBPEMEHHOW OMOJIOTHH ISl PAllHOHAIBHOT'O IMPUPOIOTIOIB30BAHUS

YMeHue pemnath 3J€MEHTAPHbIE OMOJIOTMYECKUE 3a]]a4, COCTaBIIATh
CXEMBbI MIEPEHOCA BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUS)

YMeHue BbINONHATH Ja0OpaTOpHBIE M MPAKTHYECKHE PaOOTHI,
coOmonare TpaBuUiia Mpu paboTe ¢ Y4eOHBIM U JTa0OpaTOPHBIM
000pyn0oBaHNEM

YMeHue KpUTHYECKH OIICHUBATh U WHTEPIPETUPOBATH WH(DOPMAIIHIO
OMOJIOTHYECKOTO  COAEPKAHMS, BKJIIOYAIOU[YI0 IICEBIOHAYYHBIC
3HaHMUSI M3 Pa3IMYHbIX UCTOYHUKOB (CMMU, HaydHO-IOMyJIsipHBIE
MaTepualbl); pacCMaTpUBaTh II100ATBHBIE HKOJIOTHUYECKUE TPOOIEMBbI
COBPEMEHHOCTH, (JOPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
IIO3ULIUIO

10

YMeHue co3iaBaTh COOCTBEHHBIC TMCHMEHHBIC U YCTHBIE COOOIICHMS,
0000111251 OMOIOTHYECKYI0 HHPOPMAIIUIO U3 HECKOIBKUX UCTOYHUKOB,
IPaMOTHO WCIIOJIb30BaTh MOHATUHHBIN anmapaTt OHOJIOTHH

IIpoBepsieMble 3J1eMEHTHI COlePKAHNUS

Kon [IpoBepsieMblid 3JIEMEHT COIEPKAHUS
1 DBOIIOLIMOHHAS OMOJIOTHSI
1.1 OBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHH.

CunerenscTBa sBoMoLMU. [laneoHTONOrMYECKUE: IOCIEN0BATENBHOCTD
MOSIBJICHUS BUJOB B MaJICOHTOJIOTUYECKOM JIETOMUCH, TIEPEeXOIHbIE (hOPMBI.
buoreorpadguueckue: cxonctBo u paziauuue ¢dayH U (HIOp MaTEPUKOB
U OCTPOBOB. DOMOPUOJIOTHYECKHUE: CXO/ICTBA U Pa3Indus SMOPHOHOB pa3HbIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHUE: T'OMOJIOTUYHBIE,
aHAJIOTUYHbIE, PYAUMEHTApHBIE OpraHbl, aTaBU3MbL. MOJEKYISAPHO-
OMOXMMHUYECKHE: CXOACTBO MEXAaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX
MEeTa0OIUYECKUX MYTEN Y BCEX OPraHru3MOB
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1.2

OpomonimonHass teopust Y. J[lapBuna. Ilpennochulku BO3HUKHOBEHUS
JapBUHU3MA. [[BIKYIIIME CHIIBI HBOJIOIMU BUJIOB 10 [lapBuHy (M30bITOUHOE
Pa3MHOXEHHME TIPU  OIPAHUYECHHOCTH  PECYpPCOB,  HEOIIPEACIICHHAs
M3MEHYHMBOCTb, 00ph0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast teopusi sBomonuu (CTD) U OCHOBHBIE €€ TMOJIOKECHHUS.
MuxkposBomtonus. [lTonynamnus kak eIUHUIA BUJIa U SBOJTIOLUH

1.4

JBrkymue cuibl (hakTopbl) IBOJIOIMU BUAOB B Mpupojae. MyTaloHHbIN
npolecc M KOMOMHATHBHAs W3MEHYMBOCTb. [lomynsimoHHBIE BOJHBI
u gaperid renoB. M3omsumss u wmwurpamus. EctecTBeHHBIE 0TOOpD —
HANPaBISAIOUINN PakTop 3BoIOIUH. DOPMBI €CTeCTBEHHOTO 0TOOPA.
[IprcnocoOIEHHOCT OPraHU3MOB Kak pe3yibTaT 3Boirouuu. IIprmepsr
IPUCIIOCOOJIEHNH y OpraHu3MOB. ApoMOP(O3bl U UAMOAAANITALIUY.

Bun wu BupooOpasoBanume. Kpurepunm Buga. OcHOBHblE (OpPMBI
BUI000pa30BaHus: reorpauueckoe, IKOIOrHYECKOe

1.5

MaKPOBBOJII-OHI/I}I. cDOpMI;I OBOJIIOIIUH (bI/IJ'ICTI/I‘{CCKaH, AUBCPICHTHAA,
KOHBCPI'CHTHAA, IIapaJlJIC/IbHAs]. H606paTI/IMOCTI> 9BOJIIOIINH

BoO3HUKHOBEHME 1 pa3BUTHE KU3HU HA 3eMIIE

2.1

JloHay4YHBIE MPEACTABICHUS O 3apOXKIACHUM >KU3HW. HaydHble THIIOTE3BI
BO3HMKHOBEHUS >KU3HU Ha 3emiie: aOMOTeHe3 U MaHchepMusi. XuMudeckas
ABOJIIOIUA. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUYECKOW IBOIIOLINU.
HaganpHble aTambl Ouonormdeckor spomonuu. [umoreza PHK-mmpa.
IlepBbie kieTkM U ux 3BOMONUA. DOPMHUPOBAHME OCHOBHBIX I'PYII KUBBIX
OpraHu3MOB

2.2

Pa3Butre xu3Hu Ha 3emie mo 3paM W nepuojam. Karapxeil. Apxelickas
U mpoTtepo3oiickas 3pwl. [laneosoiickas spa U ee mepUOABl: KEMOPHICKUN,
OpPJIOBUKCKWW, CUIYPUUCKUU, TEBOHCKUN, KaMEHHOYIOJIbHBIW, MEPMCKHUHU.
Me3so30¥icKast 3pa U €€ EPUOBI: TPUACOBBIN, FOPCKHUM, METOBOU.
KaitHo3olickass »pa W €€ TMEepHOoIbl: MaJCOr€HOBBIM, HEOT€HOBBIN,
AHTPOIIOI€HOBBIN. XapaKTepUCTHKA KINMaTa U T€OJOTMYECKUX MPOLECCOB.
OcCHOBHBIE JTanbl dBOJIIOIUMU PACTUTEIIBHOTO M KWBOTHOTO MHpA.
Apomopho3bl y pacTeHUH U )KUBOTHBIX. [losiBIeHME, paciiBET U BHIMUpPAHUE
TPYII )KUBBIX OPTaHU3MOB

2.3

Cucrema OpPraHMYEeCcKOro MHpa Kak OTpakeHue 3BoJoUuUA. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB

2.4

DBOJTIOLMS YelIOBEeKa. AHTPOIOJIOrUs Kak Hayka. Pa3BuTue npeacraBieHui
O IIPOMCXOKJICHUH YenoBeka. MeTo bl u3ydeHus anTpornoreHes3a. CxoacTaa
W pa3nuyus YeloBeKa M KUBOTHBIX. CHCTEMaTHYECKOE IMOJI0KEHHE
YEJI0BEKa.
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HBuwxymme  cunsl  (paxTopel) — aHTpomoreHesa.  HacnienctBeHHas
U3MEHYUBOCTh M €CTECTBEHHBIM OTOOp. OOIIECTBEHHBIM 00pa3 >KHU3HM,
W3TOTOBJICHUE OPYAMI TPya, MBIIUICHUE, PEYb

2.5

OCHOBHBIE CTaJIUHM U BETBU JBOJIIOLIAM YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
ymenblid, YenoBek NnpAMoXoAsdiui, YemoBek HeaHAepTaabCKuh, YenoBek
pa3ymMHbIM. Haxonku uMCKOmaeMbIX OCTAaHKOB, BpEMS CYILECTBOBAaHUS,
00JacTh pacrpocTpaHeHus, 00beM roJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs

2.6

Yenoseueckue packl. OcHOBHbIE OONBIIME  pachl:  €BPOMECOUTHAS
(eBpazmiickasi), HErpo-aBCTpajioujHas (PKBATOpUAIIbHAS), MOHIOJOMAHAS
(a3marcko-amepukaHckas). UepTbl MPUCIIOCOOTIEHHOCTH MpeaCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHSIM CYHIECTBOBaHUA. EAMHCTBO 4eIOBEYECKUX
pac. Kpurtuka pacuzma

Opranusmsl 1 OKpyXarolas cpeaa

3.1

DKoJIorus Kak Hayka. 3aJlauM 1 pa3zielibl 3KOJIOTMH. MeTo/ bl 3KOJIOrHYECKIX
UCCIIEZIOBAaHUNA.  DKoJormueckoe MupoBo33penHue. Cpeapl obutanus
OpraHU3MOB: BOJIHAS, HA3eMHO-BO31yIIIHAS, MOYBEHHAS,
BHYTPHOpPTraHU3MEHHAs

3.2

Oxonorudeckue (aktopsl. Kiaccudukaius >KOIOTHUECKUX (HaKTOPOB:
abuoTndeckue, OMOTUYECKUE U aHTPONOTeHHbIC. [[elicTBHE IKOIOTHYECKUX
(hakTOpOB HAa OPTraHU3MBbI

3.3

AOuoTtnueckue pakTopbl: CBET, TEMIIEPATypa, BIaKHOCTh. DOTONEeproan3M.
[Ipucniocobnenust OpraHu3MOB K JEHCTBUIO a0MOTHYECKUX (DAKTOpOB.
buonornuyeckue purmel

3.4

buornueckue (bhakTophI. Bunnl OMOTHYECKUX B3aMO/ICICTBUM:
KOHKYPEHLIMS, XHUIIHUYECTBO, Mapa3uTU3M, MYTyajdu3M, KOMMEHCAIU3M
(HaxJIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HEUTpaau3M. 3HAYCHUE
OMOTUYECKUX  B3aUMOJCUCTBHM  JUIsi  CYIIECTBOBAHHS  OPraHU3MOB
B IIPUPOTHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHE XapAKTEPUCTUKU Iomyiasauuu. (OCHOBHBIE IOKa3aTElH
MONYJALIMU:  YHUCICHHOCTh, IUIOTHOCTh, pOXKIAEMOCTb, CMEPTHOCTb,
IIPUPOCT, MUTpanysd. JMHaMUKa YMCIEHHOCTH MOIYJISLUN U €€ PEryJIaLus

COO6H1€CTB3 H SKOJIOI'HYCCKHUEC CUCTCMbI

Coo0rmiecTBO opranu3MoB — OuoreHo3. CTpyKTypbl OMOLIEHO3a: BUIOBas,
NPOCTpaHCTBEHHAs, Tpoduueckas (muimieBas). Buasl-momMmuHaHThl. CBS3U
B OMOIIEHO3E

4.2

Dkonoruyeckue CcucTeMbl (3Kocuctembl). [loHstue 00 dKocucreme
u  OuoreorieHoze. DyHKIMOHAIBHBIE  KOMIIOHEHTHI  JKOCHCTEMBI:
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IIPOIYLEHTHI, KOHCYMEHTBI, peayLeHThl. KpyroBopor BemECTB M IOTOK
HepruM B 3kocucreme. Tpoduyeckue (MUILEBbIE) YPOBHU 3KOCHCTEMBI.
[MnmeBble nenu u cetu. OCHOBHBIE IMOKA3aTENM 3KOCHUCTEMBL: OMoMacca,
OPOAYKIMUSA. ODKOJIOTMYECKHE TNHPAaMUJIBL: TMPOAYKLUHH, YHUCIECHHOCTH,
ouomaccel. (CBOMCTBa JKOCHUCTEM: YCTOMYMBOCTh, CaMOPETYJISALIHNS,
passutue. Cykueccus

4.3

[TpupoaHbie 3K0CHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMAa XBOIHOIO
WIA LIUPOKOJIUCTBEHHOTO JIeca.

AHTpPOIIOr€HHbIE ~ AKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u XO3SCTBEHHOE 3HaYCHHE arpodKOCUCTEM
1 ypOOIKOCHUCTEM.

buopaznoobpazue kak dakTop ycroiumBocTH sKocucTeM. CoxpaHeHue
OMOJIOTHYECKOTO Pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.W. Bepnanckoro o 6uochepe. I'panuiipl, coctaB U CTpyKTypa
ouocdepsl. Kupoe BemectBo U ero GpyHkiuu. OcodbeHHOCTH OMochepbl Kak
ro0anbHON SKOCUCTeMbl. /luHaMu4eckoe paBHOBECME M OOpaTHas CBS3b
B Ouochepe. KpyroBopoTbl BeHIECTB U OHOr€OXUMHUYECKUE ITUKIIbI
AeMEHTOB (yriepoja, a3ora). 30HaJIbHOCTh Onochepsl. OCHOBHBIE OHMOMBI

CYyIIN

4.5

YenoseuecTBo B Onocdepe 3emin. AHTpONOreHHbIE U3MEHEHUS B Onocdepe.
['1oGanbHbIE YKOTOTHYECKUE TTPOOTIEMBI.

OcHOBa palMOHAJIILHOTO YIPaBIEHUS NPUPOAHBIMU pecypcaMM U UX
ucnosab3oBaHue. JloctuxeHus: OMOIIOTUN U OXpaHa MPUPOIbI
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