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PABOYAS ITPOTPAMMA CPEJIHEI'O OBIIET'O OBPA3OBAHU S

BUOJIOI'Uus
(0a30BbIii YPOBEHDb)

Pabouas nporpamma o yyedbnomy npeamery «buonorus» (0a30BbIi ypOBEHb) COCTABICHA HA OCHOBE
denepanbHOl pabodeil mporpammbl npeamera «bHOJIOTUS» M BKIIOYAET MOSICHUTEIBHYIO 3alHCKY,
colepkaHue OOydeHHus, IUIAaHUPYEMBbIE pe3yJbTaTbl OCBOEHHUS IPOrpaMMbl IO OHOJIOTHH,
TeMaTH4eCKoe IIIaHUPOBaHUE, MepeueHb (KoAupuKaTop) pacnpeeeHHbIX M0 KilaccaM MpOBEPsIeMbIX
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTENIbHOM MPOrpamMMbl CPEIHETO OOIIETO
00pa3oBaHMs U 3JIEMEHTOB COJEP>KAaHUS IO OMOJIOTHH.

IHHOACHUTEJIBHAA 3AIIMCKA

[Ipu paspaboTke mnporpamMmbl 1O OHOJOTUU TEOPETUYECKYIO OCHOBY JUIsl OMpeeNieHus
MOAXO0JI0B K (OpMHpOBaHHUIO COAEpk aHHs Y4eOHOro MpeaMera
«buomorusa» COCTaBUJIU: KOHLIENTyaJIbHbIE MOJIOKEHHUS dI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, COAep:KaHMs, Pe3yabTaToB OOydeHHs U TpeOOBaHUU K YPOBHIO
MOATOTOBKHU BBIMYCKHUKOB, TIOJOXEHUsI 00 OOIMMX MeNaX W MPUHIUNAX, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeJIHero 001ero oopasoBanus B Poccuiickoit denepaniuu, a TakxKe
MOJIOKEHUS O crenuduke OUONOTHH, €€ 3HAYeHHH B MO3HAHWU >KUBOW MPHUPOJBI U OOECIICYCHHH
CYIIIECTBOBAHUS 4YesoBeueckoro oOmiecTBa. CorjacHO Ha3BaHHBIM — TOJOXKEHHSM  OMPEIETICHBI
OCHOBHBIE (DYHKIIMH TPOTPaMMbl 110 OMOJIOTHU U €€ CTPYKTYpA.

[IporpaMMa mo OMONOTMU JaeT MPEACTaBICHHE O IENsIX, 00 oOIiel crpaTerud OOydeHWs,
BOCIIUTAHUSI W Pa3BUTHSA OOYYArONIUXCS CPEACTBAMU y4eOHOTO IMpeaMeTa
«buonorusy, onpeaenseT o0s3aTeILHOE TPEIMETHOE COACpIKAHUE, €r0 CTPYKTYPY, pacipeaesieHue Mo
paszenam M TeMaM, PEKOMEHIYEeMYIO MOCJIeI0BaTeIbHOCTh U3yUeHUsI YUeOHOro Marepuasa ¢ y4eToM
MEXIMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTHMKH 00pa30BaTENLHOTO MPOIECCa, BO3PACTHBIX
ocoOeHHOCTeH 00yUarommxcs.

B nmporpammMe mo OMOJIOTHHU TakXe YYUTHIBAIOTCA TPEOOBAHMS K TUIAHUPYEMBIM JTUYHOCTHBIM,
METanmpeaIMETHBIM ¥ TpPEeIMETHBIM  pe3yiabTaTaMm  OOydeHus

B (opMHpOBaHMM OCHOBHBIX BHUIOB Y4e€OHO-IIO3HABATEIbHON JESTENbHOCTH/Y4eOHBIX AeHCTBHIA
00yJaronuXxcsi 0 OCBOEHHUIO COJIEP>KaHUsI OMOJIOTHIECKOTO 00pa30OBaHMS.

B mporpamme mo Owmomormm (10-11 xmaccel, 0a30BBI ypOBEHb) pealM30BaH IMPUHIIHII
MIPEEeMCTBEHHOCTH B M3YYEHMH OMOJIOTHH, Oiarojapsi yeMy B Heil MpOCMaTPUBAETCS HAIIPABIEHHOCTb
Ha pa3BUTHE 3HAHUN, CBS3aHHBIX C (POPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS,
LIEHHOCTHBIX OpPUEHTAIMN JTUYHOCTH, SKOJIOTUYECKOTO MBIIIJICHHS, TPEICTABICHUI O 310pOBOM 00pase
KHU3HU U OEpeKHBIM OTHOLIEHHEM K OKpy»Karollel npupoHoi cpeze. [loaTomy Hapsay ¢ uzydeHueM
00111e010JIOTMYECKUX TEOPHil, a TAKKe 3HAHUI O CTPOCHUH KUBBIX CUCTEM Pa3HOT'O paHra M CYIIHOCTH
OCHOBHBIX TMPOTEKAIOIIUX B HHUX [POLECCOB B Mporpamme Mo OMOJOTUH YeIeHO BHUMaHHE
HCII0JIb30BAHHUIO TIOJYYEHHBIX 3HAHUN B TOBCETHEBHOM KU3HU JJISl pELICHUsI IPUKJIAJIHbIX 3a7a4, B TOM
yuciae: NpOQUIAKTUKM  HACIEACTBEHHBIX  3a00JieBaHMM  YelloBeKa, MEIUKO-TE€HETHYECKOro
KOHCYJIbTUPOBAHMsI, OOOCHOBaHMs SKOJOTMYECKH 1IEJIeCO00pa3HOro TIOBEACHUS B OKpYKaromien
IIPUPOJHOM Cpelle, aHallu3a BIMSAHUSA XO3SMCTBEHHOM JEATEIBHOCTU YEJIOBEKA Ha COCTOSHHE



MPUPOJHBIX U HCKYCCTBEHHBIX JKOCHUCTEM. YCHUJICHHE BHUMAHHS K TPUKIATHOW HAMpPaBICHHOCTH
yueOHoro mnpeamera «bHONOTHS» MPOIUKTOBAHO HEOOXOAMMOCTBIO OOECHEYCHUS YCIOBUH s
pelleHrs OJHOW W3 aKTyaJlbHBIX 3aJad IIKOJBHOIO OHOJIOTHYECKOro 00pa3oBaHUs, KOTOpas
npenmnosiaraer (GOpMUpPOBaHHE Y OOYYalOUIMXCS CHOCOOHOCTH aJalTUPOBAaThCA K H3MEHEHUSIM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

[IporpaMma 1o OMOJIOTUU SIBJISIETCS OPUEHTUPOM JJISi COCTABIIEHUSI pabOYUX MPOrpamMm, aBTOPHI
KOTOPBIX MOTYT MPEAJIOKUTH CBOW BapUaHT MOCIEI0BATEILHOCTH U3YUEHUS U CTPYKTYPhl y4ueOHOTO
Marepuaia, CBO€ BHUJeHUE myTed ¢dopmupoBanus Yy oOydarommxcs 10—11 kimaccoB mpeaMeTHBIX
3HaHUW, YMEHUH M CIIOCOOOB y4eOHOW MIesATeNbHOCTH, a TaKKe METOJUYECKHX pelIeHUil 3amay
BOCIIUTAHMSI U Pa3BUTHUS CpEACTBaAMH yueOHOro npeamera «buomorus».

buonorus Ha ypoBHe cpeqHero ooiero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OH obecrieynBaeT
¢dbopMupoBaHue y 00ydaroIuXcsi MPEACTaBICHUN 0 HAyYHOU KapTUHE MHpa, pacuiupseT u o0oOuaet
3HAHUA O JKUBOHW MPHUPOJE, €€ OTIIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpPraHU3alMHU M HBOJIOLIUH,
CO3/1aeT YCJOBHSI JUIsl: TO3HAHWS 33aKOHOB JKHBOW TPUPOJBI, (OPMUPOBAHUS (PYHKIIMOHATBHON
IPaMOTHOCTH, HaBBIKOB 3/I0pDOBOTO M 0€301acHOro o0pasza >KU3HU, HKOJIOTMYECKOTO MBIIUICHUS,
LIEHHOCTHOTO OTHOIIEHUS K )KUBOU MPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OWMONOTHST MMEET TAKXKe Uil PEHICHUs BOCHHUTATENIBHBIX U PA3BUBAIOIINX
3a7ady  cpeAHero oOmiero oOpa3oBaHus, conuaau3anuu oOydarommxcs. H3ydenue Ouosioruu
obOecrieunBaeT yCJIOBHS Ui (OPMHUPOBAHUS  HMHTEIUICKTYAJIbHBIX, KOMMYHHUKAIMOHHBIX U
WH()OPMAIMOHHBIX HABBIKOB, ICTETHYECKON KYJIBTYPBI, CIIOCOOCTBYET WHTETPAIMH OMOJIOTHYCCKIX
3HAHWWA C TPEACTABICHUSAMHU M3 JPYIHX Y4EOHBIX MPEJAMETOB, B YaCTHOCTH, (DU3WKH, XUMHUH U
reorpadun. Ha3BaHHBIC MOJOXKEHUS O MpeIHA3HAYCHUH y4eOHOTrO mpeamera «bHoNorusy cocTaBuIH
OCHOBY JJIsi OINpEAENeHUs IMOAXO0J0B K OTOOpy U CTPYKTYPUPOBAHHMIO €ro COJEpKaHus,
MIPEJICTABJICHHOTO B IPOrpaMMe Mo OMOJIOTHH.

Otb6op conepkanusi yueOHOro mpenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3ULUHI KYJIbTYPOCOOOPa3HOTO MO/IX0/1a, B COOTBETCTBUU C KOTOPBIM 00YyUaIOIIUECs JOJIKHbBI OCBOUTh
3HaHUS U YMEHUs, 3HAUMMbIC 11 (OPMUPOBAHUS OOIIEH KYyIbTYpPbI, OMPENETSIONINE TOBEICHUE
YEJIOBEKA B OKPYXKAIOIIEH MPUPOTHON cpejie, BOCTpEOOBaHHBIE B TOBCETHEBHOM KM3HU U MPAKTHUECKOU
nesitenbHOCTH. Oco00e MecTo B ATOW cHCTeMe 3HAHUM 3aHMMAIOT AJIEMEHTHI COJIEpKaHus, KOTOpbIe
CIIy>KaT OCHOBOM 75l OpMHUpPOBAHUS MPEICTABICHUI O COBPEMEHHON €CTECTBEHHO-HAYUYHOH KapTHHE
MHpa U IEHHOCTHBIX OpPUEHTAIUSAX JUYHOCTH, CIOCOOCTBYIOIIUMX TyMaHHM3AIMH OWOIOTHYECKOTO
oOpazoBaHus.

CrpykTypHupoBaHHe COJepKaHUs yueOHOr0o MaTepualla B Iporpamme o OMOJIOTUH OCYIIECTBIIEHO
C YYETOM NMPUOPHUTETHOTO 3HAYCHHS 3HAHUN 00 OTIIMUYUTEITLHBIX OCOOEHHOCTSIX KUBOW MPHUPOIBI, O
€€ YPOBHEBOH OpraHu3alid M SBOJIONUU. B COOTBETCTBUU C 3THM B CTPYKTYpE yueOHOTO MpeaMeTa
«buonorus» BBIIENCHBI CIENYIONIME cojepaTenbHble JuHUU: «buonorus kak Hayka. MeTomabl
HayyHOrO TO3HaHMs», «KieTka kak Oumonormdeckas cuctema», «OpraHm3mM Kak OHOJOTHYECKast
cucrema», «CucrtemMa M MHOTOOOpa3We OPraHHMYECKOTO MHpPay», «IBOIIOLUUS KUBOW MPUPOJBDY,
«DKOCHCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Henp wusyuenuss ydeOHoro mnpeamera «buosnorusi» Ha 0a30BOM YpOBHE — OBJIAJECHUE
00yJaroIMMHUCs 3HAHUSAMH O CTPYKTYpPHO-(YHKIIMOHAILHONW OpraHW3allii KUBBIX CHCTEM  Pa3HOTO
paHra W TpuOOpeTeHHWe YMEHUN WCMNOJb30BaTh OTU  3HAHUA IS TPAMOTHBIX NEHCTBUU B
OTHOIICHUU 00BEKTOB KUBOW MIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctuxenue eI W3YYCHUS yueOHOro npeaMera «buosnorus» Ha 6a30BOM
ypOBHE 00ecrieunBaeTCs PelieHueM CIIEeAYIOMUX 3a4ay:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMBI 3HAHUW O OWOJOTHYECKUX TEOPHUAX, YUCHHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, npaBujax, CITy>Kalux OCHOBOM y1si (hopMUpOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE MHUpPA, O METOJIaX HAyYHOTO MO3HAHUs, CTPOCHUH,
MHOTOOOPa3uu M OCOOEHHOCTSX JKUBBIX CHUCTEM PAa3HOTO YPOBHS  OpPraHM3aIlNM,  BbIIAIONIUXCS



OTKPBITHUAX U COBPCMCHHLIX HCCIICAOBAHUAX B 6HOHOFI/II/I;

dbopMupoBaHue |y  OOYyYalONIMXCS  IMO3HABATEIBHBIX, HWHTEIUICKTYaTbHBIX H TBOPUECCKHUX
CIOCOOHOCTEH B MPOIECCe aHaM3a JAHHBIX O IMYTSIX Pa3BUTHUS B OMOJIOTUN HAYYHBIX B3IJIAJOB, HICH U
MOJIXOI0B K U3YYCHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS OPraHHU3aIlUH;

CTaHOBJICHUE y OOyYaromuxcsi oOmerd KyabTypbl, (DYHKIIMOHAILHOW TPAaMOTHOCTH, Pa3BHUTHE
YMEHUI OOBSCHSITH U OIICHUBAThH SIBJICHHUS OKPYXKAIOIIET0 MUPA KUBOH IPUPO/IbI HA OCHOBAHWUHW 3HAHUHN
Y OIIBITA, ITOJIYYCHHBIX IPU U3yYCHUU OHOJIOTHH;

(dhopMupoBaHHE Y 00yUYAIONINXCS YMEHUH HIUTFOCTPUPOBATH 3HAYCHUE OMOIOTUYECKUX 3HAHUU B
HpaKTquCKOﬁ ACATCIIBHOCTHU YCJIOBCKA, Pa3BUTUM COBPECMCHHBIX MCAUIUHCKUX TEXHOJIOTHHA U
arpoOMOTEXHOJIOTHA;

BOCIIUTAaHHE YOCKICHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEIOBEKOM JKHBOH IPHPOJIBI,
HE0OXOIMMOCTH OEpEeKHOTO OTHOIICHUS K HEW, COOMIONCHHS 3TUYECKUX HOPM TPU MPOBEICHUHN
OMOJIOTMYECKHUX HCCIICIOBAHUN;

OCO3HAHWE IIEHHOCTH OWOJOTMYECKMX 3HAHWW JUIS TIOBBIIMICHUS YPOBHS DKOJOTHYECKOM
KYJBTYPBI, 17151 (JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

MPUMCHCHHE TPUOOPCTCHHBIX 3HAHWUM W yMCHHHA B TIOBCEJHCBHOH IKWU3HU JUIS OLICHKU
MOCTIC/ICTBUI CBOEH NEATEILHOCTH M0 OTHOIICHHUIO K OKpYXKAroIel cpene, COOCTBEHHOMY 3/I0pOBBIO,
o0ocHOBaHUE U COOJIOICHHE Mep TTPO(PIITAKTUKH 3a00ICBaHHIA.

B cucreme cpemnero oOmero oOpazoBanus — «buoyorus», u3ydaemas Ha 6a30BOM
YPOBHE, SIBISICTCS 00sI3aTEIBHBIM YYEOHBIM MPEIMETOM, BXOJSAIIMM B COCTaB IMPEIMETHON 00JacTu
«EcTecTBeHHO-HAYYHBIC TTPESIMETHIY.

OO1miee 4nCiI0 4acoB, PEKOMEHIOBAHHBIX JUIsl W3ydeHusi Owonoruu, — 68 vacos: B 10 kiacce —
34 gaca (1 gac B Henento), B 11 kiacce — 34 yaca (1 yac B Hezeio).

COJAEPKAHUE OBYUEHUA

10 KJIACC

Tema 1. buoJiorusi kak Hayka

buonoruss kaxk Hayka. CBsA3b OuOJOTMHM C OOLIECTBEHHBIMU, TEXHUYECKUMH U JPYTUMU
€CTeCTBEHHBIMM HayKaMmu, ¢uinocopueil, 3TUKOH, 3cTeTHKOd u mnpaBoM. Ponp Ouonoruu B
(hopMHpPOBaHUM COBPEMEHHOI Hay4YHOU KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

Metoapl TO3HaHMS KUBOM NpUponbl (HAOMIOJEHHE, SKCIHEPUMEHT, OMHMCAHWE, HU3MEpEHHeE,
KJ1accupuKalys, MoJIeIMpOBaHKe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

emoncmpayuu:
Hopmpemeur: Y. {apsun, I'. Menaens, H.K. Konbuos, /Ix. Yorcon u ®@. Kpuk.
Tabnuysl u cxemwvl: «MeTOIbI TO3HAHUS KUBOM TPUPOIBD».

Jlabopamopuvie u npakmuueckue padomoi:
[Ipaktnueckass pabora Ne 1. «Mcronb3oBaHWe pa3IUYHBIX METONOB NpPHU HU3YUEHHH
OHOJIOrM4YECKUX O0OBEKTOB.

Tema 2. )KuBble cMCTeMBbI U X OpraHU3aNusA

XKusbie cuctembl (OMOCHUCTEMBI) KaK MpeAMeT u3yueHus: Ouonoruu. OTandre >KUBBIX CHCTEM OT
HEOPraHWYECKON PUPOIBI.

CaoiicTBa OmocucTteM U UX pa3HooOpa3ue. YPOBHU OpraHu3aluyd OMOCHCTEM: MOJEKYJSPHBIN,
KJIETOUHBIHN, TKAHEBBLIH, OpraHU3MEHHBIM, MONYJISI{UOHHO-BUA0BOM, 9KOCHCTEMHBIN
(OmoreoreHOTHYECKUIT ), OMOCHEPHBIH.

Hemoncmpayuu:
Tabauyst u cxemol: «OCHOBHBIE IPU3HAKH KUZHWY, «Y POBHU OPTaHU3AINN KUBOU MPHPOJIBD.



Obopyodosanue: moaenb monekynbl JTHK.

Tema 3. Xumuueckuii coOCTaB U CTPOEHHE KJIETKH

XUMHUYECKUN COCTaB KJIETKU. XUMUYECKHUE AJIEMEHTBI: MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI. Boaa
Y MUHEpaJbHbIC BEIIECTBA.

DyHKIIMY BOABI U MUHEPAIBHBIX BEIIECTB B KiIeTKe. [loanepkanue ocMoTrdeckoro 6agaHca.

benku. CocraB u cTpoeHHe OCIKOB. AMHHOKHCIOTBI — MOHOMEpHI OenkoB. HezameHumble u
3aMEHHUMBIC AMHHOKHUCIOTHI. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpPHI OEIKOBOW MOJIEKYIIBI
(mepBuYHAsi, BTOpUYHAS, TPETUYHAS U UYETBEPTHUYHAs CTPYKTypa). XUMHUYECKHE CBOWCTBA OEIKOB.
buonornueckue GyHKIIMN OEITKOB.

®depMmeHTB — Owuonornyeckue Karaauszatopel. CTpoeHue ¢epMeHTa: aKTUBHBIM IIEHTD,
cyoctparnas cnenuduanocts. Kopepmentsl. Buramunbl. OTimuus GepMEHTOB OT HEOPTraHMYECKHX
KaTaJau3aTopOB.

VYrneBoabl: MOHOcaxapuibl (TJIIOKO3a, pubo3a U Je30kcuprbo3a), aucaxapuabl (caxaposa,
JIAKTO3a) ¥ MOJIMcaxapupl (KpaxMai, TIMKOTeH, EeJUTI0I03a). buonorndeckne pyHKIIUN yTIeBOIOB.

Jlununer: Tpurnuuepuasl, docoaunuapl, crepounsl. ['uapodpunbHO-TuapodoOHBIE CBOMCTBA.
buonornueckue ¢yHknun aunuaoB. CpaBHEHUE YIJIEBOAOB, OEJIKOB U JIMIHUAOB KaK HCTOUYHUKOB
SHEPTUH.

Hykneunossie kucnorsl: JJHK u PHK. Hykieoruabpl — MOHOMEpPBI HYKJIEHMHOBBIX KHCJIOT.
Crtpoenune u ¢pynkiuu JJHK. Ctpoenune u ¢pynkunu PHK. Bugst PHK. AT®: ctpoenne u GpyHKIHIH.

[urtomorus — Hayka o kieTke. KilerouHas Teopust — mpumep B3auMOJICHCTBUS U U (PaKTOB B
Hay4YHOM I103HAHUU. MEeTO/1bl U3y4eHUs KIETKU.

Krnerka kak menoctHas xwuBas cucreMa. OOlue NpU3HAKU KIETOK: 3aMKHYTash Hapy)KHas
memOpana, monekynbl JJHK kak reHeTnueckuii anmapar, CuCTeMa CHHTe3a OeKa.

Tunmbl  KJEeTOK:  dyKapuOTHYecKas W IpokapuoTudeckas. OCOOEHHOCTH  CTPOCHMS
npokapuoTHuueckon kietku. Knerounas crtenka Oakrepuil. CTpoeHHE 3YKapHOTHUECKOW KIIETKH.
OCHOBHbBIE OTJIMYMS PACTUTEIIbHON, )KUBOTHOM U TPUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAasi CTEHKAa, IJIMKOKAJIMKC, UX (QYHKIHUH.
[Inazmatuueckass MemOpaHa, ee cBoiictBa W  QyHkuuu. IluTomnazmMa u ee OpraHoujbl.
OpnnomeMmOpannbie opranouabl kietku: OIIC, anmapat ['onbmxku, nmzocomsl. IlomyaBTOHOMHBIE
OpraHoubl KJIETKM: MHUTOXOHJPHUH, MiacTuibl. [IporcxokIeHue MUTOXOHIPUM U 1uiacTul. Bunel
mwiactull. HememOpaHHble OpraHouAbl KJIETKU: pUOOCOMBI, KJIETOYHBIA LEHTP, LIEHTPUOJIU, PECHUYKH,
KryTUKU. OyHKIIMN OpraHouA0B KJIEeTKU. BKitoueHus.

SAnpo — perynsaTopHblii neHTp kieTku. CTpoeHue sipa: saepHas o0oJiouKa, KapHoIlIa3zMma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBL.

TpaHcnopT BEIIECTB B KIIETKE.

Hemoncmpayuu:
Ilopmpemur: A. JleBenryk, P. I'yx, T. IlIBann, M. Illneiinen, P. Bupxos, Ix. YoTcon,
@. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.
Juacpammol: «PactipefieneHue XMMHUYECKUX AJIEMEHTOB B HEKUBON IPHUPOJIEN,
«Pacnipenenenne XMMHUYECKNX AIEMEHTOB B )KUBOM IPUPOJEN.
Tabnuyw u cxemwr:  «llepuognueckas Tabnuua  XUMHYECKUX AJIEMEHTOBY,
«CTpoeHne MOJeKyJbl BOIbl», «buocunrtes Oenka», «CTpoeHHE MOJIEKYJIbl OelKay,
«Crpoenue pepmenrtay, «Hyknennobie kucnotsl. JIHK», «Ctpoenne monekynst ATO»,
«CTpoeHHe >YKapuOTHYECKOW KIETKN», «CTpOoeHHE >KUBOTHOW KJIETKH», «CTPOEHUE PaCTUTEIIbHOMN
KIeTKn», «CTpoeHHe TMpOKapUOTHUECKON KiIeTkn», «CTpoeHue sapa KIETKH», «YTIEBOABI,
«JIumu e,
ObopydosaHnue: CBETOBOH MHUKPOCKOI, O0O0OpyJOBaHWE Ui TPOBEACHHUS HAOIIOACHMIA,



I/IBMepeHI/If/'I, OKCIICPUMCHTOB, MUKPOIIPCIAPAThl PACTUTCIIbHBIX, )KUBOTHBIX U 6aKTepI/IaJII:HI>IX KJICTOK.



Jlabopamopusie u npakmuyeckue padoomal:

JIaGoparopnas padora Ne 1. «M3ydeHne KaTalUTUYECKON aKTUBHOCTH (pepMEHTOB (Ha mpumepe
aMmIIa3bl WIK KaTajaasbl)y.

JlaboparopHast padora Ne 2. «/3ydeHue CTpOEHUsS KIIETOK PACTCHUM, KUBOTHBIX M OaKTEpHit
M0JT MEKPOCKOITOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUE).

Tema 4. ’KusHe1eATeJIbHOCTh KJIETKH

OOmven  BemiecTB, Wik  MeTaboiau3Mm.  Accumuisnus — (IUIACTHYECKUH — OOMEH) H
JTUCCUMHIISALUS (PHEPTeTUYSCKU OOMEH) — JBE CTOPOHBI €IUHOIrO Ipoliecca meradonusma. Poib
3aKOHOB COXPAHEHHUS BELIECTB U SHEPTUU B TOHUMaHUU METa0O0IM3Ma.

Tuner oOmeHa BemiecTB: aBTOTPOHBIM M rereporpodHbiii. Poms depmeHTOB B 00MeHE
BEILIECTB U MIPEBPAIICHUYU SHEPTUHU B KIIETKE.

dortocuntes. CBeToBas u TeMHOBas (a3bl porocuHTesa. Peakiuu dpotocunresa. D HEeKTUBHOCTD
¢dotocunTe3a. 3HaueHue (oTocMHTE3a IS KU3HUM Ha 3emue. BiusHue ycinoBuii  cpembl  Ha
¢boTocMHTE3 U CHOCOOBI TOBBIINICHUS €ro MPOAYKTUBHOCTH Yy KYJIbTYPHBIX PACTECHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOLUe OaKkTepuy. 3HaUEHUE XEMOCUHTE3a JIUIsl XKU3HU Ha 3eMiIe.

DHepreTu4ecKui oOMeH B KJIETKE. Pacwennenue BEILIECTB, BBIJICIICHUE U
aKKyMYJINPOBAHHME SHEPTUM B KJIETKE. DTallbl 3HEpreTuyeckoro ooMmena. I'nmukonus. bpoxxenue u ero
Bubl. KucnmopomHoe okucienue, wid KieroyHoe apixanue. OxucnurtensHoe (ochopuarmpoBaHue.
O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHa.

Peaknun maTpuanoro cunTe3a. I'enernueckas nadopmanus u JJHK. Peanmzamus renernueckoi
nHpopManuu B KieTke. ' eHeTUUecKuit KoJ1 ¥ ero cBoicTBa. TpaHcKpuIius — MaTpudHbiii cuaTe3 PHK.
Tpaucnsiius — 6uocunTe3 6enka. Jransl TpaHcasuuu. Koguposanue amMmuHokucnot. Pons pubocoMm B
OouocuHTe3e OenKa.

Hexnerounsle ¢opmbl xku3Hu — BHpychl. Mcropusi oTkpbitus BHpycoB (.M. BaHOBCKuiA).
OCoOEeHHOCTH CTPOEHHUS U KU3HEHHBIN UK BUpYycoB. baktepnodaru. bone3nu pactenuil, >)KUBOTHBIX
U 4YeJoBEeKa, BbI3bIBa€Mble BUpycamMu. Bupyc ummyHoxaeduumra yenoseka (BUY) — Bo3Oynutens
CIINM[da. OOpatHast TpaHCKpUIIMsS, peBepTaza W uHTerpasa. IIpodunaktuka pacnpocTpaHeHus
BUPYCHBIX 3a00JI€BaHUN.

emoncmpayuu:

Ilopmpemui: H.K. Konwsuos, JI.11. UBanosckuii, K.A. Tumupszes.

Tabnuywr U  cxemol: «Tumel  TATAHUAY, «MeTaboau3zm», «MUTOXOHIPHS»,
«OHEepreTHYeCcKuii o0MeH», «XJ1I0pOoIIacT», «DOTOCHHTE3, «Ctpoenue JIHK»,
«Ctpoenne u (GyHKIIMOHHpOBaHHE TeHa», «CuHTe3 Oenkay, «[ eHeTHUecKHil Koy,

«Bupycb»,  «bakrepuodarny, «Ctpoenne  u xu3HeHHbIM — mukn  Bupyca  CIIM/a,

6axTepuodara», «Permkanus JHK».

Obopyoosanue: moxaenu-anunkanun  «Yasoenne JHK wu  Tpanckpummumsy,
«buocunres 6enka», «CTpoeHne KIETKU», MoJieNb cTpykTypsl JIHK.

Tema 5. PasMHokeHHe U HHAUBUAYATbHOE PAa3BUTHE OPTaHN3MOB

KneTounslif UK, WM )KU3HEHHBIN UK Ki1eTKu. HTepdasza u mutos. [Iporeccsl, nporekaromiye
B uHTep(daze. Perummkanus — peakuus marpuyHoro cuntesa JJHK. Ctpoenune xpomocom. XpoMOCOMHBIN
Habop — KapuoTuil. JIUIIOMAHBIA MU TalUIOWIHBIA XPOMOCOMHBIE HaOOPBHL. XpomaTusl.
[{uronornyeckne OCHOBBI Pa3MHOYKEHUS W WHIMBHUIYAJIBHOTO Pa3BUTUS OPTaHU3MOB.

Henenne kietkn — muto3. Ctaaum murosa. IIpouecchl, mpoucxoasiyue Ha pasHbIX CTaaMAX
MHTO3a. BOIOrHYecKkuii CMbICT MUTO3A.

ITporpammupyemasi ru0enb KJIETKH — alonTo3.

®opMbl pa3sMHOXKEHHS OpPraHU3MOB: Oecrosoe M IojioBoe. Buiel Gecrionoro pasMHOXKEHUS:



JeTICHHE HaJBOE, ITOYKOBAaHME OJHO- ¥ MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHUE, BETETAaTHBHOE
pa3MHOkeHue. MckyccTBEHHOE KJIOHHPOBAHUE OPraHU3MOB, €I0 3HAYEHHE JUIsl CEIEKIUU.

ITonoBoe pa3MHOXKEHHE, €r0 OTINYUA OT OECIIOIOro.

Meiio3. Ctaguu meio3a. [Iporeccel, mpoucxoasiue Ha ctaausax Meio3a. [loBegenue xpomocom
B Meno3e. Kpoccunrosep. buosorndyeckuii CMbICII U 3HAYEHHE MEHO03a.

I'ameTorenes — mpouecc 00Opa3oBaHMs IOJIOBBIX KIJIETOK Y JKUBOTHBIX. IlolOBBIE »Kemne3bl:
CEMEHHMKM U sSU4HUKH. OOpa3oBaHuME M pa3BUTUE IIOJIOBBIX KJIETOK — ramer (CIepMaTO30U[,
AWLEKIIeTKa) — cliepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHMs SHIEKIETOK M CHepMaTO30UI0B.
OnnonorBopenue. Ilaprenorenes.

WupuBuayanbHoe pa3BuTHE (OHTOTEHE3). DMOpHOHAJIbHOE pa3BUTHE (dMOpHOreHes). OTarbl
SMOPHOHAJIIBHOTO PAa3BUTUS Yy IO3BOHOYHBIX >KMBOTHBIX: JApPOOJIEHHE, TacTpyJsALUs, OpPraHOreHes3.
IToctamOpuoHanpHOEe pa3BuTHe. THIBl MOCTAMOPUOHAIBHOIO Pa3BUTHUA: IPSIMOE, HENpsIMoe
(inynHOYHOE). BnusHue cpenpl Ha pa3BUTHE OPraHuU3MOB, (aKTOpbl, CIOCOOHBIE BbI3bIBATh
BPO’KJCHHBIE YPOJICTBA.

Poct u pasBurue pacteHuil. OHTOreHe3 LBETKOBOIO PACTEHHUS: CTPOEHHE CEMEHH, CTaJuu
pa3BUTHS.

Hemoncmpayuu:
Tabnuysr u cxemvi: «DOpMBI pPa3MHOKEHHUS OpPraHU3MOBY», «J{BOWHOE OIJIOJOTBOPEHHE Y
LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE PACTCHUI,

«Jlenenue kinetku OakTepuii», «CTpOSHUE MOJIOBBIX KJIETOK», «CTPOCHHE XPOMOCOMBIY,
«Knerouneiii nukny, «Permmmkamusa JHK», «Muto3», «Menosy, «lIpsamoe u HenpsMoe pa3BUTHEY,
«["'aMeTorenes3 y MIEKOIUTAOUINX U Y€JIOBEKa», « OCHOBHBIE CTaJIMM OHTOT€HE3a».

Obopyoosanue:  MHUKPOCKON, MHKpompenapatbl  «CrepmMaTo30uabl  MIJICKOIUTAIOMIETOY,
«Siueknerka miekonurawpmero», «KapuokuHe3 B KIETKAaX KOPEMIKa JIyKa», MarHUTHas MOJIEIIb-
anmuukanus «Jlenenne kinetkny», moaens JJHK, monens Meradaznoit XpoMoCOMBEI.

Jlabopamopuuie u npakmuueckue padomal:

JlabopaTtopHas padota Ne 3. «HabmroieHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpOTpernaparax.

Jlaboparopnass pabora Ne 4. «l3ydyeHue CTpOEHHUs TMOJNOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

Tema 6. HacsieicTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

[Ipeamer u 3amaum renetuku. Mctopus pa3BuUTHS T€HETHKU. PoJb HHUTOIOTHU U SMOPUOIOTHI
B CTaHOBJICHUM T'€HETUKH. BKI1am pocCHICKUX U 3apyOeKHBIX YIEHBIX B Pa3BUTHE T€HETUKH. MeTO b
TeHETUKH (TUOPUIOJOTUYECKUM, ITUTOTEHETUYECKUM, MOJIEKYIIpHO-TeHeTuueckuii). OCHOBHBIC
TeHETUYECKHE TTOHATHUS. | eHeThuecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIIUBaHUH.

3aKOHOMEPHOCTH HACIlIeJIOBaHUs MPU3HAKOB, ycTaHOBIeHHBIE ['. Menaenem. MoHoruOpumHoe
CKpellMBaHue. 3aKOH eMHO00pa3us rTHOpUI0B NEepBOro mokoyneHus. [Ipapuno noMmuHMpoBaHMs. 3aKOH
pacuieruienus npu3HakoB. ['unore3a unctorel ramer. [loHOE U HEMOIHOE JOMUHUPOBAHHUE.

JurubpumHoe  cKpeuuBaHuWEe.  3aKOH  HE3aBHCHMOTO  HACJIENOBaHUS  MPHU3HAKOB.
[{uToreHeTHYEeCKHE OCHOBBI JUTHOPUIHOTO CKPEUIMBAHUS. AHAIM3UPYIONIEE CKpEllMBaHUE.
Hcnonb30BaHre aHAIM3UPYIOMIETO CKPEIIMBAHUS JIJIS ONIPEICTICHISI TE€HOTUIIA OCOOH.

CuernnieHHOe HacjenoBaHue npu3HakoB. Pabora T. Moprana mo ciemnjieHHOMY HacJelI0BaHUIO
reHoB. Hapy1ienue ciienienus TeHoB B pe3yJibTaTe KPOCCUHTOBEpa.

XpoMOCOMHasi TEOpHUs HACIEICTBEHHOCTH. | eHeTUUeCKHe KapThl.

I'enetnka mnona. XpoMOCOMHOE ONpeIeleHUuEe Moyia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIe 1 reTeporaMeTHbie opranu3mel. HacnenoBanue npu3HakoB, CIEIUIEHHBIX C TTOJIOM.

N3menunBocTh. Buabpl M3MEHUMBOCTH: HEHACNIEJACTBEHHas M HaciencTBeHHas. Poib cpenbl B



HEHACJICICTBCHHOH  M3MEHYMBOCTH.  XapaKTEpUCTHKAa  MOJU(PHUKAIMOHHON  M3MEHUYMBOCTH.
BapruanuoHHbIM psAn M BapuanuoHHas KpuBad. Hopma peaknuu npusHaka. KonudecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAN(PUKALIMOHHON U3MEHYMBOCTH.

HacnencrBennas, wiv reHOTUIUYECKast, U3MEHYUBOCTh. KoMOMHaTHBHAS M3MEHYUBOCTh. Meio3
U TIOJIOBOW MpPOLIECC — OCHOBAa KOMOMHATHBHOM HW3MEHYMBOCTU. MyTallMOHHAas W3MEHYHUBOCTb.
Knaccudukanusa wmyranuii: reHHble, XpPOMOCOMHBIE, T€HOMHbIE. YacToTa W MNPUYMHBI MYTAalUM.
Mytarennble (pakTopbl. 3aKOH TOMOJIOTHYECKHX pSJIOB B HAcIeACTBEHHOH wu3MeHYnMBOCcTH H.M.
Basuuosa.

BresaepHas Hacne1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka wuwenoBeka. Kapuortun uenoBeka. OCHOBHBIE METOAbl TE€HETUKM YeEJIOBEKA:
reHeaJOTHYeCKuil, OJIM3HELOBBIM, [TUTOTCHETUYECKUHN, OMOXUMUYECKUMA, MOJEKYISPHO-TeHETUYECKUH.
CoBpeMeHHOE OIIpe/IelIeHHE T€HOTUIIA: TOJHOI€HOMHOE CEKBEHMPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomoibto [11[P-ananu3a. Hacnencreennsie 3a00sieBaHuUs YeIOBEKA: TEHHBIE O0JIE3HU, 00JIe3HI
C HACJIEICTBEHHOH MPEAPaCIIONOKEHHOCTHIO, XPOMOCOMHBIE O0sie3Hn. COMaTHYeCKUe U TeHEPaTUBHBIC
mytanuu. CTBONIOBBIE KIETKU. [IpUHIMIIBI 340pOBOrO 00pasa KU3HU, TUATHOCTHKHU, MPOPUIAKTUKHA U
JICYEHUs  TEHETHYeCKUX  Oone3Hed. MeauKo-TeHeTUYecKoe  KOHCYIbTUPOBAaHHME. 3HAuYeHUE
MEIUIIMHCKON F€HETUKH B NPEAOTBPAILIEHUH U JICUEHUH F€HETUYECKUX 3a00JIeBaHU Yell0BeKa.

Hemoncmpayuu:

Ilopmpemuvr: T'. Mengens, T. Mopran, I'. ne ®pus, C.C. YerBepukos, H.B. Tumodees-
Pecosckuit, H.. BaBumnos.

Tabauywvl u cxemovl: «MOHOTMOPUIHOE CKPEIIMBAHKUE U €0 IIUTOICHETHYECKAss OCHOBaY», «3aKOH
pacHICTUICHHSI M €ro ILHUTOICHETHYeCKass OCHOBa», «3aKOH YHCTOTHI ramery», «JlurudpumaHoe
CKpELINBaHUE, «IuTomoruueckue OCHOBBI  JIUTHOPUIHOTO CKPELIVBAaHUD, «Meiio3y,
«B3auMoencTBrE allIeNIbHBIX T'€HOBY», «l €HeTHYecKue KapThl pACTEHUM, KUBOTHBIX U YEJIOBEKA,
«I"eneTuka nona», «3aKOHOMEPHOCTH HACIEAOBaHUS, CUEIJIEHHOTO ¢ MoJIoM», «KapuoTuIibl yenoseka
1 )KUBOTHBIXY», «Buasl nameHunBOoCTHY, «MonudukannonHas n3MeHIYMBOCThY, «HacnenoBanue pesyc-
(dakTopay, «I'eHeTHKa rpynmn KpoBuy», «MyTalimoHHass ”3MEHUHUBOCTDY.

Obopydosanue:  MOAENU-ANTUIUKAIINH «Monorubpuanoe CKPELLBAHUEY,

«HemonHoe nomuHMpoBaHUE, «IUrnOpuIHOE CKpemmBanuey, «llepekpect XpoMocoM», MUKPOCKOM U
MuKpomnpenapat «/Ipozoduna» (Hopma, myTaruu GopMbI KPBUIEEB U OKpPacku Temna), repOapuii «I opox
ITOCEBHO».

Jlabopamopnysie u npakmuueckue pabomol:

JlaGoparopHas padora Ne 5. «M3yuenue pE3yJIbTaTOB MOHOTHOPHUIHOTO U
JTUTUOPUIHOTO CKPEIIUBAHMS Y PO30(HITBI HAa TOTOBBIX MUKPOITpEIapaTaxy.

JlaGoparopHas pabota Ne 6. «l3yueHne MOAM(PUKANMOHHONW H3MEHYHBOCTH,
MOCTPOEHHE BaPUALMOHHOTO PsiJia U BAPUALMOHHOW KPUBOW».

JIaGoparopnast pabota Ne 7. «AHanu3 MyTauuil y Apo30(uiabl Ha TOTOBBIX
MUKpOTIpeTiapaTax.

[Mpaktryeckas padota Ne 2. «CocTaBiieHHE 1 aHAJIN3 POIOCIOBHBIX YETOBEKa.

Tema 7. Cesiekuusi opranu3MoB. OCHOBbI OHOTEXHOJIOTHHU

Cenekumsi Kak Hayka M MpOLECC. 3apOKICHUE CeNeKIMU W JIoMecthkanus. Ydenue H.HA.
BapumoBa o0 TIleHTpax TMPOMCXOXKICHHS M MHOTooOpa3usi KyIbTypHBIX pacteHuid. LleHTpsl
MIPOUCXOXKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOPOAA, ITAMM.

CoBpeMeHHbIE METOJbl celeKuMU. MaccoBbIi M MHIUMBUIYaJIbHBIH OTOOPHI B CENEKIUU
pacTeHuii u )kUBOTHBIX. OLleHKa sKcTepbepa. bin3kopoacTBeHHOE cKpelBaHie — MHOpUAUHT. Yncras
muaug. CKpeuMBaHuWE YHMCTBIX JMHUH. lerepo3uc, uminu rubpuanHas cuia. HepoxacTBeHHOE
CKpellMBaHue — ayTopuauHr. OtnaneHHas



rubpuanzanys u ee ycrnexu. VICKycCTBEHHBIH MyTareHe3 U MOJydeHHe MOJUIIOU0B. JlocTuxKeHus
CEJIEKLIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorust Kak oOTpaciib IIPOU3BOJACTBA. ['€HHas MHXKEHEpUs. OTalbl CO3JaHUS
pekomOunanTHoi JIHK u Tpancrennsix opranusmoB. Kierounas nrkenepus. KiieTouHble KyJIbTYpBI.
MukpokioHanbHOE pa3MHOXXEHHE pacTeHuil. KnonupoBanue BBICOKOITPOYKTUBHBIX
CEJIbCKOXO35MCTBEHHBIX OpraHu3MOB. DKonoruyeckue © dTHYeckue mpobdiembl. MO —
TFeHETUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

Jemoncmpayuu:

Ilopmpemuer: H.. BaBunos, 1.B. Muuypun, I'./l. Kapneuenko, M.®. BaHos.

Tabnuywst u cxemol: kKapTa «LIeHTPBI MPOUCXOXKIEHUS U MHOTO00pa3us KyJIbTYPHBIX PACTCHHID,

«Ilopoapl  AOMAmIHUX  KUBOTHBIX», «Copra  KyJIbTYPHBIX pacTeHui»,

«Otnanennas rudpuanzanus», «Padoter akagemuka M.@. MBanosay, «[lomummonausy,
«OOBEKTHI OHOTEXHOJIOTHI, «Knerounsle KYJIbTYpPbI u KJIIOHUPOBAHUE,
«KoHCTpynpoBaHue v IEPEHOC T€HOB, XPOMOCOM.

Obopydosanue: MYIISDKA TUIOJOB U KOPHEIUIOAOB JUKUX (OPM M KYJIBTYpHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035IIICTBEHHBIE PACTEHUSI.

Jlabopamopnusle u npakmuyeckue pabomoi:

Okckypcusi «OCHOBHBIE METOABI M JOCTH)KCHUS CENEeKIMM pPACTeHUH U JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHILUIO, IUIEMEHHYIO (epMy, COPTOUCHBITATENIbHBIA YYacTOK, B TETUIMYHOE
X035UCTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

11 KJIACC

1 gac B Henemo, Beero 34 yaca, u3 HUX 2 4aca — pe3epPBHOE BPEMS.

Tema 1. DBoIOIMOHHAS OHOJIOTHA

[Ipeanochiki BO3ZHUKHOBEHHUS YBOJIOIMOHHON TEOPUHU. DBOJIOIMOHHAS TEOPHUSI U €€ MECTO B
Ouosnoruy. BrnusHue SBONIOIMOHHONW TEOpPUM HA pPa3BUTHE OWOIIOTUHU U IPYTHX HayK.

CBueTenbCTBA 3BOIIONUM. [laleoHTONIOrHYeCKHe: MOCICA0BATCILHOCTL IIOSBICHUS BHUIOB B
MaJICOHTOJIOTUYECKON JIETOMUCH, TiepexoaHbie ¢opmbl. buoreorpaduueckne: cCXOACTBO U pazInyue
(dayH u ¢10p MAaTEPUKOB U OCTPOBOB.

DOMOpHONOTHYECKHE: CXOJACTBA U pa3NMuus SMOPHUOHOB pa3HBIX BHUAOB TO3BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAIOTUYHBIC, PYJUMEHTAPHBIE OPTraHbl, aTaBU3MBI.
MonexkynsapHO-OMOXUMHUYECKHUE:  CXOACTBO  MEXAHHU3MOB  HACIEJACTBEHHOCTH W OCHOBHBIX
MeTa0O0JIMYECKHX MyTeH Y BCEX OpraHNu3MOB.

OpomrormonHas Teopust Y. [lapsuna. [Ipeanocbuiku BOSHUKHOBEHUS JapBUHU3MA. J[BHKylue
CHJIBI OBOJIONMHM BHUIOB 1O [lapBuHy (M30BITOYHOE pa3MHOXKEHUE MPHU OTPAaHUYCHHOCTH
pecypcoB,  HEONpeACICHHass W3MEHYHBOCTh, OOpbhOa 3a CyIIecTBOBaHHUE, €CTECTBEHHBIA OTOOD).

Cunrernueckast Teopusi sBomoru (CTD) U ee OCHOBHBIE TOJOXKEHHS.

Muxkposomtornus. [Tomynsius Kak eTuHUIa BUIa U BOJIIOLUY.

JBuwkymue cuiibl ((pakTopbl) SBOJIOLNMU BHAOB B MHpupoje. MyTallMoOHHBIN Ipolecc u
KOMOMHaTUBHAsI U3MEHUMBOCTb. [lonmysiiuoHHbIe BOJIHBI U Apeiid reHoB. M3omsauusa u Murpanus.

EcrectBennslit oTO00p — Hanpaistomii hakrop sBosonnu. GOpMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT OpraHU3MOB KaK pe3yibTaT 3BOMIONUH. [IpuMmepsl mpucnocoOiaeHui y
OpraHu3MoB. ApoMopdO3bl U UH0AIANI TAIUH.

Bun wu  BugooOpasoBanme. Kpurepun Buma. OcHOBHBIE (OpMBI  BHI000pa30BaHMS:
reorpagpuueckoe, 3K0JI0rHIecKoe.



MakposBomtoniusa.  Dopmbl  dBOMIONMU:  (DUIIETHYECKAs, JAWBEPreHTHAs, KOHBEpPIeHTHAs,
napajuienbHas. HeoOpatumMocTh 3BOTIONNH.

[IpoucxoxaeHrne OT HeCHEeUMATUM3UPOBAHHBIX MpeakoB. IIporpeccupyromas cnenuanau3anus.
AnanTuBHas paauanus.

Jemoncmpayuu:

Hopmpemeur: K. Jlunneit, XK.b. Jlamapk, Y. Hapsun, B.O. Kosanesckuii, K.M. bap, O. I'ekkens, O.
Mromnep, A.H. Cesep1ios.

Tabnuyer u cxemvl: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3emiiey», «3apOJbIIIN MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «PopMbl OOpbOBI 3a CYILIECTBOBAHUEY,

«EcTecTBeHHbIlt 0TOOPY, «MHOroobpazue copToB pacTeHuit», «MHoroodpasue mopoj >KuBOTHBIXY,
«Jlonynauuny, «MyTarmonHas HU3MEHUYUBOCTbY, «ApoMop(ho3bD»,
«Unnoananrtanumny, «O0mIas aereHepanus», «JBKymme cuibl 3BoIonun», «Kapra-cxema
Mapuipyra MyTELECTBUS Y. JlapBuna», «boppba  3a  CyIlIecTBOBaHUEY,
«[IpucrnocobreHHOCTD OpraHU3MOB», «["eorpaduueckoe BUZI000pa30BaHUEY,
«DKOJIOTHUECKOE BHI000pA30BaHUEY.

ObopyoosaHue: KOIUIEKIINS HACEKOMBIX C PA3JIMYHBIMH THITAMU OKPACKH, HA0OP TUIO/IOB U CEMSH,
kosutekuust «[IpruMepsl 3aMTHBIX MPUCTIOCOOIEHUH Y dKUBOTHBIX», MOJIEb «OCHOBHBIEC HAIIPABJICHUS
ABOJIIOLIMNY, 00beMHast Mojieb «CTPOEHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX .

buoreorpaguueckas kapra mupa, Koyekuus «PopMbl COXPaHHOCTH UCKOIMAEMBIX KUBOTHBIX U
pacteHuii», mMoxaenb amumkanus «llepekpect XpoMOCOM», BIIaKHBIE IIpenaparsl «Pas3Butne
HacekoMoro», «Pa3BuTue JATYLIIKM», MHKpOIpenapar
«pozoduna» (Hopma, myTaruu (GOpMbI KPUILEB U OKPACKH TENA).

Jlabopamopnuie u npakmuueckue padomal:

JlaGoparopHas padora Ne 1. «CpaBHeHue BUJIOB 1O  MOP(OIOTHUYECKOMY
KPUTCPHIO.

JlaboparopHast pabora Ne 2. «Onucanue MPUCIIOCOOICHHOCTH OpPTaHU3Ma U €€
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3dHMKHOBeHUe M Pa3BUTHE KU3HU Ha 3emuie

JloHay4HBI€ NIPEACTABICHUSA O 3apOKICHHUU XU3HU. HaydHble rHIIOTe3bl BOSHUKHOBEHUS KU3HU
Ha 3emuie: abuoreHe3 W MaHcHepMus. XUMHUYECKas HBOJIIONMS. AOGMOT€HHBIH CHHTE3 OPraHUYECKUX
BEUIECTB M3 HEOPIaHWYECKUX. OKCIHEPUMEHTAIbHOE MOATBEP)KJIECHUE XHMHUYECKOW DBOJIIOLMH.
HauanbHble 3Tanbl OMOJIOrMYECKON HIBOJIOILMH. I'mnoresa PHK-mupa. dopMHUpoOBaHUE
MeMOpaHHBIX CTPYKTYp ¥ BO3HHMKHOBEHHE IPOTOKJIECTKH. lIepBble KIETKM M HMX DBOJIOLHS.
@opMHpPOBaHNE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.

Paseutne xwm3Hm Ha 3emne mno o9pam  u  nepuomam. Karapxeil. Apxelckas H
npoTepo3oiickas 3pbl. [laneo3olickas spa u ee nepuoibl: KeMOPUICKHA, OpPJJOBUKCKHMA, CHITYPHUICKHIHA,
J€BOHCKHM, KAMEHHOYTOJIBHBIN, IEPMCKHM.

Me30301¥icKast 3pa ¥ €€ IEPUOIbL: TPUACOBBIN, FOPCKUIN, MEJIOBOM.

KaiiHo30licKas 5pa U €€ epro/bl: 1aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.
XapakTepHuCTHUKa KJIMMaTa ¥ TEOJIOTHYECKUX IIPOLIECCOB. OcHOBHBIE ~ 3TaIlbl
HBOJIIOIIMM PACTUTENHHOTO U )KUBOTHOTO MUPa. ApoMOp(O3bl Y pacCTeHU U )KUBOTHBIX.

[losiBneHne, pacuBeT ¥ BBIMUPAHUE FPYIIT )KMBBIX OPraHU3MOB.

Cucrema opraHn4eckoro Mupa Kak OTpaskeHue 3BOIroUuH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB.

OBomronusl  4enoBeKa.  AHTpomoJjioruss  Kak  Hayka. Pa3Butue  mpenctaBieHMM O
IIPOUCXOXKACHUN YelloBeKa. MeTonbl u3ydeHus: aHTponoreHesa. CXOACTBAa M PA3IMYUA YEJIOBEKA U
XKUBOTHBIX. CHCTEMATHUYECKOE MOJI0KEHUE UEIOBEKaA.



HBwkymme  cunbl  (pakTopel) — aHTpormoreHe3a.  HacnmencTBeHHass — M3MEHUMBOCTh U
ecTecTBEeHHBIH 0TOOP. OOIIeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIHH TPYyIa, MBIIICHUE, PEYb.

OcCHOBHBIE CTaIUM U BETBHU 3BOJIIOIIMU YEJIOBEKA: aBCTpajionuTeku, YemoBek ymensiii, UenoBek
npAMOXOoJAnid, YelnoBek HeaHaepTalbCkuii, YenoBek pa3zyMHblii. HaXxoaku MCKOMAaeMbIX OCTaTKOB,
BpeMs CYIIECTBOBaHUs, 00JIaCTh pacpoCTpaHeHUs, 00beM IOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

UYenoBeueckne packl. OCHOBHBIE OOJBIINME pachkl: €BpONCOUHAs (€Bpa3miicKas), HErpo-
aBCTpaJIOU THAS (’xBaTropuabHA), MOHTOJIOUTHAs (a3uarcko-aMepuKaHCKas). YepThl
MIPUCIIOCOOJICHHOCTH TPEJICTABUTENICH YEIOBEUYECKUX PAC K YCJIOBHSAM CyllecTBOoBaHUsA. EnuHCTBO
yenoBeuecknx pac. Kputuka pacusma.

Jemoncmpayuu:

Hopmpemeui: ®©. Pean, JI. Ilactep, A.W. Onapun, C. Musnep, I'. FOpu, Y. /lapsus.

Tabnuywl u  cxemvi: «BO3HUKHOBEHHUE ConnaeyHon CHCTEMBI», «Pa3Burne
OpPraHHYECKOTO MHUpPay, «PactutenpHas KJIETKA», «KuporHas KJIETKA»,
«[Ipokapuoruueckas KJICTKA, «CoBpeMeHHas CcHCTEMA OpPraHUYECKOTO MUy,

«CpaBHeHI/Ie AHATOMHUYCCKHX YCPT CTPOCHUS YCIIOBCKA U IIGJ'IOBCI(OO6I)8.3HI>IX 06CBB$IH)),

«OCHOBHBIE MECTa MAJICOHTOJOINYCCKHUX HaxOJO0K HNPCAKOB COBPEMCHHOI'0 YCIIOBCKaA»,
«I[peBHefmme JIFO 1, «I[pCBHI/IC JIOOU», ((HepBLIC COBpPCMCHHBLIC JIFO ),
«Yenoseueckue pacbm.

Obopyodosanue: mynsixu «lIporcxoxieHue yenoBekay (OI0CThI aBCTpaIoONUTeKa, MUTEKaHTPOIa,
HeaH/iepTaiblia, KPOMaHbOHIIA), CIIENIKU WU N300pakeHNsI KAMEHHBIX OpYIUi NEPBOOBITHOTO YEJIOBEKA
(kamMHU-vommepsl, pyOuna, ckpebna), TreOXpOHOJIOTUYECKass Tabmuua, KoJuleKius «DopMbl
COXPAHHOCTH MCKOIAEMBIX )KMBOTHBIX U PAaCTEHHUII».

Jlabopamopnvie u npakmuueckue padomet:

[Ipaktuueckass pabora Ne 1. «lM3ydeHne HCKOMAeMbIX OCTAaTKOB pPACTEHUN U )KMBOTHBIX
B KOJUICKIIHSIX ).

DKCKypcusi «IBOJIONHS OpPraHUYecKOoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAY4YHBIA WU
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3mbl H OKPY:Kal0IIas cpena

DKOJIOTHS KaK HayKa. 3aJadydl M pa3fesibl IKOJOTHH. METObl SKOJIOTHUYECKUX HCCIEOBaHUM.
DKOJIOTHUYECKOE€ MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpensl 0OMTaHUs OPraHU3MOB: BOJIHASI, HA3€MHO-BO3IYIIIHAS, TOYBEHHAS!, BHYTPHOPTaHHU3MEHHAs!.

Okonoruveckne (aktopel. Krnaccudukamus oskomormdeckux (akToOpoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTpONoreHHbIe. J{eficTBHE 2KOMOTHYecKuX (PaKTOPOB Ha OPraHU3MBI.

AOuoTtudeckue (GakTOphl: CBET, TeMIIEpaTypa, BilaxHocTb. Doronepuoausm. [IpucnocobnaeHus
OpPraHU3MOB K JIEUCTBUIO aONOTHYEeCKUX (DakTOpoB. bruonornueckrne puTMBI.

buotnueckune daxropel. Buapl OHMOTHYECKHX B3aMMOJICHCTBHI: KOHKYPEHIIHS, XHUITHHUYECTBO,
cuM6muo3 u ero (opmel. Ilapazutusm, kKoomepamusi, MyTyaau3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaXJICOHMYECTBO). AMEHCATU3M, HEUTpaIu3M. 3HaUeHHe  OMOTHYECKUX  B3aUMOACUCTBUU U
CYLIECTBOBAHHSI ~ OPTaHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTePUCTUKH NMOMYIsuui. OCHOBHBIE TOKA3aTENN MOMYJISIIANA: YACICHHOCTD,
IJTIOTHOCTh, POKIA€MOCTh, CMEPTHOCTh, IPUPOCT, MUTpaliusl. JJHHAMUKA YHCIIEHHOCTH OMYJIALIUU U €€
peryJsius.

Hemoncmpayuu:

Ilopmpemor: A. T'ymbonpar, K.®. Pynbe, J. I'ekkens.

Tabnuyer u cxemoir: kapta «lIpupoansie 30HBI 3emin», «Cpenbl OOMTaHUS OPraHU3MOBY,
«Doronepuoansmy», «llomynauun», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOMYJSIUH UH(Y30pUu-



Tyenskuy, «Ilumessie nenm.

Jlabopamopnule u npakmuueckue padomal:

JlaGopaTopHas pab6ora Ne 3. «Mopdonornueckre OCOOEHHOCTH PACTEHUH W3 Pa3HBIX MECT
OoOUTaHUS.

JIaGoparopnas padota Ne 4. «BnusHue cBeta Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCay.

[IpakTrueckas padota Ne 2. «IloacyeT MIOTHOCTH MOMYJISALMA Pa3HBIX BUOB PACTCHUIN».

Tema 4. CooGurecTBa M 3KOJI0THYECKHE CHCTEMbI

Coo0miecTBo opranu3MoB — OuorieHo3. CTpyKTyphsl OMOIICHO3a: BHJIOBAasi, IPOCTPAHCTBEHHAS,
Tpoduueckas (rnumieBast). Bunsl-nomuHanTel. CBS31 B OHOIICHO3E.

Dkosnoruueckue cucrembl (d9kocuctemsbl). Ilonstue 00 5sKocucreMe U OUOrEoOlEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IMPOAYLIEHThI, KOHCYMEHTHI, peayleHTsl. KpyroBopor
BEIIECTB U TMOTOK YHEPruu B dKocucTeme. Tpodudeckue (MUIIEBHIE) YPOBHU 3KOCHCTEMBI. [lumeBbie
uenu u cetu. OCHOBHBIE MTOKA3aTeIN SKOCUCTEMBI: OoMacca, MPOIYKIUI. DKOJIOTUYECKUE TUPAMUIBL:
MPOAYKIIMH, YUCIEHHOCTH, Ouomaccel. CBOHCTBA JKOCHUCTEM: YCTOWYHMBOCTH, CaMOPETYIISLuS,
pasBurtue. Cykueccus.

[Ipupoanbie 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OKOCHCTeMa XBOMHOIO WU
[IMPOKOJIMCTBEHHOT O JIeca.

AHTpOIOTeHHBIE HKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOosKOCHCTEMBI.
buonoruueckoe u x0341iCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpasue kak (aKTOp YCTOMYMBOCTH 3KocHcTeM. CoXpaHEHHE OHOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B.M. Bepnaackoro o 6moctepe. ['panunpl, coctaB u cTpykrypa 6mocdepsl. Kuoe
BemiecTBO U ero ¢pyHkuuu. OcobeHHOCTH OMocdepbl Kak rio0anbHOM sKocucTeMbl. JlMHaMuueckoe
paBHOBecHe 1 oOpaTHasi CBsI3b B Ouocdepe.

KpyroBopoTs! BemecTB 1 OMOreOXUMIYECKHE IUKITBI DJIEMEHTOB (YTJIepoa, a30Ta).
3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Ouocdepe 3eminu. AHTPONOTeHHBbIE W3MEHEHHUsT B Ouocdepe.
I'nmoGanbHBIE HKOJIOTHYECKHE TPOOIIEMBI.

CocymiectBoBaHue Npupoasl U uenoBeuecTBa. CoxpaHeHHe OHOpa3HOOOpasus Kak OCHOBa
ycroiunBocTd Onocdepsl. OcHOBa palMOHAIBHOTO YIPABICHUS HPUPOAHBIMH pecypcaMud M HX
ucnosib3oBanue. JlocTrkeHst GMOJI0THH U OXpaHa IPUPO/IBL.

Jemoncmpayuu:
Ilopmpemuwi: A.Jl. Tencnun, B.H. Cykaues, B.1. Bepranckuii.
Tabnuyvr  u cxemvr:  «llumeBsle  nenw», «bBHOLEHO3:  COCTaB U CTPYKTypay,

«[Ipupomasie coobmecTBay, «llemn muTaHMs», «IKOJOTHYECKass MUPAMHIAY,

«buoctepa u yenoBek», «IKOCUCTEMA HMIMPOKOIUCTBEHHOTO Jiecay, «DKOCHCTEMa XBOWHOTO Jiecay,
«buonenos3 Bogoemay, «ArporeHos3», «[IpuMepHbie aHTPONIOTEHHbIE BO3ACUCTBUASI  HA  MPUPOIY»,
«BaxHelme  WMCTOYHUKM  3arpsA3HEHUS  BO3JyXa U IPYHTOBBIX BoI», «[louBa — BakHeilmias
cocraBistonas Ouocdeprb», «Daktopbl nerpaganuu mousy, «llapHukoBwiii 3PdexT», «DakTophl
PaIMOaKTUBHOTO 3arpsi3HeHHs Omocdepwr», «O6mas crpykrypa Omocheprs», «PacmpoctpaHeHue
KU3HH B Ouocheper,

«O30HOBBII YKpaH Onochepsr», «kKpyroBoport yrieposaa B bnochepe», «kKpyroBopor azora B mpupoae».

Obopydosanue: Monenb-ammuukanus «Tunudable  OWUOIEHO3BI», Tepbdapwii
«PacturenbHble CO001IeCTBaY, KOJUIEKIINH «buonenosy, «Bpenurenu BOKHEUIITHUX
CEJIbCKOXO03SIUCTBEHHBIX KYJIbTYp», TepOapuu 1 KOJUIEKIIUN PACTEeHUM 1 )KMBOTHBIX, PUHAAJIEKAIINE K
pa3HbIM 3KOJIOTMYECKMM rpynmnaMm ojaHoro Buaa, Kpacnas xuura Poccuiickoii ®enepanuu,



I/1306pa)I(GHI/ISI OXpaHsACMbIX BUOOB paCTeHI/Iﬁ U )KMBOTHBIX.

IINIAHUPYEMMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbI
1O BUOJIOT Y HA YPOBHE CPEJIHEI'O OBIIIET'O OBPA3OBAHUA

Cornacno @I'OC COO ycraHaBnuBaroTCs TpeOOBaHUS K pe3yIbTaTaM OCBOSHHS 00y4JarOIUMUCS
IPOTpaMM CPEAHEro o0mero 00pa3oBaHys: TMYHOCTHBIM, METAIPEAMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDI

B cTpykType TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IIPeAMETa «bHOIOrus» BBIIEICHBI CIEAYIOIINE
COCTaBJISIONINE: OCO3HAHUE O0YUYAIOITUMHUCS POCCUNCKON IPAKIAHCKOW HIACHTHYHOCTA — TOTOBHOCTH
K CaMOpa3BUTHUIO, CaMOCTOSITEIBHOCTH U CaMOONIPEIEICHUI0, HAINYUE MOTHBALMU K OOYYEHMIO
OMoJIOTHH, IETICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTH HA OCHOBE KITFOYEBBIX
LEHHOCTEH M HUCTOPUYECKMX TpAAULMi pa3BUTUS OHOJIOTMYECKOTO 3HAHMUS, T'OTOBHOCTb U
CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH JEATENHHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMM, MPHUCYLUIUMHU CHUCTEME OHOJIOTMYECKOr0 OOpa30BaHMs, HAJIMYHUE HKOJIOIMUYECKOIO
[IPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTh LIEJIM U CTPOUTD KU3HEHHBIE IIJIaHBbI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUs IpeaMeTra «bHONOrus» JOCTUTAIOTCSA B €IMHCTBE
yu4eOHOW ¥ BOCIUTATENBHOM JIEATEIHHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCHIUCKUMU
COLIMOKYJIbTYPHBIMUA, HCTOPUYECKUMHU M JTYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSMH, IPUHATHIMU B
oOmiecTBe MpaBUJIAMU U HOPMaMU TIOBEJIEHUsI U CIIOCOOCTBYIOT ~ NIpOIleccaM  CaMOIO3HAHUS,
CaMOBOCIIUTAHUS U CAMOPA3BUTHUSL, PA3BUTHSI BHYTPEHHEHN MO3ULIUU JIMYHOCTH, IATPUOTU3MA, YBAKEHUS
K 3aKOHy M IIpaBOIOPSJIKY, YEJIOBEKY TpyAa M CTaplIeMy IIOKOJEHHUIO, B3aMMHOIO YBaXKECHUS,
OepeXHOr0 OTHOIIEHMSI K KyJIbTYpHOMY HACIHEAMI0 M TPaJULIMSIM MHOTOHAIIMOHAIBHOIO Hapojaa
Poccuiickoit deneparuu, npupoie U OKPYKaAOUIEN Cpeae.

JIMYHOCTHBIE pe3yNbTaThl OCBOECHUSA ydeOHOro mnpenmera «buonorus» MOIKHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroluxcs pPYKOBOJACTBOBAaThCA C(HOPMUPOBAHHON BHYTpEHHEN
MO3UIMEN JTUYHOCTH, CUCTEMOW II€HHOCTHBIX OpPHEHTAIMil, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUH,
COOTBETCTBYIOIIUX TPAJULMOHHBIM IEHHOCTSM POCCHICKOro OOIECTBa, pacHIMpEHUE >KU3HEHHOTO
ONBITa M ONBITA ACATEIBHOCTH B IPOLECCE pPEaau3ali OCHOBHBIX HANPAaBICHUW BOCIUTATEIBHOU
NEeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpasxmanckoro BocHUTAHUS:

COPMHUPOBAHHOCTh ~ TPAXKIAHCKOW  MO3MIUH  00yYaromerocs KaKk  aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUIICKOTO OOIIECTBa;

OCO3HAaHME CBOMX KOHCTHTYLMOHHBIX TIpaB M 00sS3aHHOCTEH, yBa)XEHHE 3aKoHa U
MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW JEATCIBHOCTH TPU CO3JaHWH YYCOHBIX IPOCKTOB,
pelIeHnN y9eOHBIX W MMO3HABATEIIBHBIX 33]1a4, BHITIOJTHEHUH OHOJIOTHISCKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPENeIsATh COOCTBEHHYIO TO3HUIMIO TI0 OTHOIICHHIO K SIBJICHUSM COBPEMEHHOM
JKH3HHU U O0BACHATH €€;

YMEHHE YYUTBHIBATh B CBOHMX JACHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBUS
MOJEH C pa3HBIMH YOSXKIEHUSMHU, KYJIbTYPHBIMH II€HHOCTSIMH U COLIMATIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBHINIOTHEHHS  y4eOHBIX,
MO3HABATENBHBIX U UCCIIEOBATEIBCKUX 3a1a4, YBAKUTEIILHOE OTHOIIIEHUE K MHEHHUIO ONITIOHEHTOB MPHU
00CYX/ICHHH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHOH U BOJIOHTEPCKOM JCATEITHHOCTH;



2) MaTpHOTHYECKOro BOCHHTAHMUS:

C(OPMHPOBAHHOCTh POCCHUCKOM T'Pa)KTaHCKOW HWICHTUYHOCTH, MATPHOTHU3MA, YBOKEHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iiepes] PoIuHOI, ropioctu 3a CBOM Kpaii, cBoro PouHy,
CBOW SI3BIK M KYJIBTYPY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHATBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIICHUE K TPUPOIHOMY HACICIUI0 M TaMSITHUKaM IMPUPOJBI, JTOCTHKECHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCHICKUX yYEHBIX B CTAHOBIICHWE M Pa3BUTHE OHOJIOTHUH,
MMOHUMaHKE 3HAYCHUSI OMOJIOTHH B IMO3HAHUU 3aKOHOB MPHUPOJIBI, B XKU3HHU YEJIOBEKA U COBPEMEHHOTO
o0111eCTBA;

uzeliHas yoex1eHHOCTh, TOTOBHOCTD K CITY)KeHHI0 OTEYeCTBY U €ro 3alluTe, OTBETCTBEHHOCTH 32
ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCHHTAHHS:

OCO3HaHHE AYXOBHBIX IIEHHOCTEI POCCUHCKOT0 HapoAa; c(hopMUPOBAHHOCTD

HPaBCTBEHHOI'O CO3HAHUs, ITUYECKOT0 ITOBECHUS;

CIOCOOHOCTh OIICHMBATh CHTYAllMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHWeE TUYHOTO BKJIaJ1a B TOCTPOCHUE YCTOMUMBOTO Oy IyIIEro;
OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMTENSAM, CO3JaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOTO
MPUHATUSA LUEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TPAAULIMSIMU HapoaoB Poccuu;

4) ICTCTHICCKOI'0O BOCIIMTAHUSA:
ICTCTUYCCKOC OTHOIICHUE K MHUPY, BKIOYAd ISCTCTUKY 6BITa, HAaYyYHOTO U TEXHUYCCKOI'O
TBOpPYECTBA, CIIOpTa, Tpyada, O6H.[CCTB€HHBIX OTHOMCHHﬁ;
MMOHUMAaHHE YMOIIMOHAIBHOIO BO3ICHCTBHS JKHUBOI npupoAbl 1 €€ HCHHOCTU; TOTOBHOCTbD K
CaMOBBIPAXKCHHIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMIICHUEC ITPOABIIATH
KadeCTBa TBOp‘IeCKOfI JIMYHOCTH,

5) ¢usnueckoro BocnuTanus:

MOHMMAaHUE W peaju3anusl 3J0pOBOTO W 0e30MacHOro obOpasza >KU3HU (3I0pOBOE MUTAHUE,
COOJIIOJICHNE TUTMEHUYECKUX TMpaBUJI W HOpPM, COANaHCHUPOBAHHBIM pEXHUM 3aHATUH U OTIbIXA,
perynsipHasi (pu3nyecKasi aKTUBHOCTB), O€PEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MIOHMMaHHE LIEHHOCTH MPaBUJI MHIMBUAYAJIBHOTO U KOJIJIEKTUBHOIO 0€30I1aCHOTO MOBEACHUS B
CUTYAIHAX, YTPOKAIOIINX 3/J0OPOBBIO U KU3HU JIIOJICH;

OCO3HAaHHME TIOCIEJNCTBHHA W HENPHUATHE BPEAHBIX TPUBBIYCK (YIIOTPEOJICHHS aJIKOTOJI,
HapKOTHKOB, KypeHHS);

6) TpymoBoro BocnuTaHus:
TOTOBHOCTD K TPYy, OCO3HaHUE IEHHOCTU MacTepCTBa, TPYAOII00HE;
TOTOBHOCTh K AaKTUBHOM JAESTENIBHOCTH TEXHOJOTMYECKOW U COIMATIbHOM HANpaBlIEHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATENILHO BHITIOJHATH TAKYIO IESITEIIbHOCTD;
WHTEpEeC K pa3nuyHbiM chepam TpodeCCHOHATBHOM NIEeATENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOpP OymyIiei mpodeccun u pearn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;
TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) 7K0JI0rMYecKOro BOCHHTAHHS:

HKOJIOTUYECKU 11€1ecO00pa3Hoe OTHOIIEHHWE K MPHUPOJE KaK HCTOYHUKY >KU3HM Ha 3emie,
OCHOBE €€ CYILIECTBOBaHUA;

MOBBIIIEHUE YPOBHSA 3KOJIOTHUYECKON KYIbTYpPbI: IPUOOPETEHUE OTBITA TNIAHMPOBAHHUS IIOCTYIIKOB



U OLICHKH UX BO3MOXHBIX ITOCJIEICTBUM ISl OKPYIKAIOILEH CPENbL;

OCO3HAHHE TII00ALHOTO XapaKTepa SKOJIOTHYESCKHUX POOIIeM U ITyTeH MX PEIICHHUS;

CIIOCOOHOCTh HCIOJIB30BaTh MpUOOpeTaeMble MPU M3YYCHUU OWOJOTHH 3HAHHUS W YMEHHS IPU
pelieHrH MpoOJieM, CBS3aHHBIX C PaIlMOHAIBHBIM TPUPOAOIOIH30BAHUEM (COOIIIOJICHHE TIPaBUII
MOBEJICHHS B MPUPOJIC, HANIPABJICHHBIX HAa COXPAHCHUE PABHOBECHS B DKOCHUCTEMaxX, OXPaHy BHUJIOB,
aKocucTeM, orochepsl);

AKTUBHOE HEMPHUATUE JCHCTBUH, MPUHOCAIINX BpPEA OKPYKAIOIICH MPUPOJHOHN cpele, yMEHHE
IMPOTrHO3UPOBATH He6JIaFOHpI/I$ITHBIC 9KOJIOTMYCCKUEC MOCICACTBUA MNPCANPUHHUMACMBIX HeﬁCTBHﬁ nu
MpeOTBpaIIaTh UX;

HaJIM4YHUC  Pas3BUTOIO 3KOJOTHYCCKOI'O MBIIJIICHHUA, SKOJIOTHYECKOU KYJbTYPBHI, OIlbITa
ACATCIIbHOCTHU SKOJIOTUYECKOU HaIpaBJICHHOCTHU, YMCHUA PYKOBOJACTBOBATLCA UMU B HO3HaBaTCJIBHOI71,
KOMMyHHKaTHBHOﬁ u COL[I/IaJIBHOfI IIPAKTHUKE, FOTOBHOCTI/IKy‘IaCTI/IIOBHpaKTI/I‘ICCKOﬁ ACATCIIBHOCTHU
9KOJIOTUYECKOI HAIPaBICHHOCTH;

8) uennocTn Hay4uHOro No3HAHMSA:

c(OPMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAYKU U OOIIECTBCHHOM MPAKTHKK, OCHOBAHHOTO Ha JIMAJIOre KYJITYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B IMOJIUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHUE S3BIKOBOM M YUTATEIIBCKOU KYJIBTYPBI KaK CPEICTBA B3aUMOJACUCTBUSA MEK Y
JFOZIBMHU U TIO3HAHUSI MUPA;

NMOHUMaHue crenuduky OWOJOTMH KaK HAayKH, OCO3HAaHHUE €€ PO B (GOPMHUPOBAHUM
palMOHAILHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU LEJIOCTHOTO TIPEACTaBICHUSI 00 OKPYXKAIOIIEM
MUpE KaK O €IUHCTBE MPHUPOJIbI, YCIOBEKA U OOIECTBA, B MO3HAHUH MPUPOJIHBIX 3aKOHOMEPHOCTEH U
peleHnH MpodIIeM COXPaHEHUS MPUPOTHOTO PABHOBECHST,

yOeXAEHHOCTh B 3HAYMMOCTH OWOIJIOTHU JIJISl COBPEMEHHOM LIMBUIU3AIMU: 00ECTIeYeHISI HOBOTO
YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3/aHUE TEPCHEKTUBHBIX OWOTEXHONOTUH, CIOCOOHBIX pelaTh
pecypcHbIe TPOOJIEMbI PA3BUTHS YEIOBEUECTBA, MOMCKA IMMYTEH BBIX0/1a U3 TI00ATBHBIX YKOJIOTUYECKIX
mpoOyieM W OOeCTeUeHUsl Mepexoja K yCTOMYMBOMY Pa3BUTHIO, PAMOHAIBHOMY HCIIOb30BAHHIO
MIPUPOHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IaPTOB XKU3HU;

3aMHTEPECOBAHHOCTH B MOJMYYEHUU OMONOTUYECKUX 3HAHUN B LIETISAX MOBBIIICHUS O0IIeH
KYJIBbTYPHI, GCTGCTBGHHO-HaquOﬁ IrpaMOTHOCTH, KakK COCTaBHOU qacTHu
(GYHKIMOHAJILHON IPaMOTHOCTH 00y4aromuxcsi, popMupyeMoit pu U3y4eHUU OMOJIOTHH; TOHUMaHUE
CYIITHOCTHU METOJOB IMTO3HAHU, UCITOJIb3YEMBIX B €CCTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH UCIIOIL30BATh
MOJTy4yaeMble 3HAHUS [T aHaJIN3a U OOBSICHEHUS SBIICHUI OKPYXKAIOIIETO0 MUPa U MPOUCXOASAIINX
B HEM W3MEHEHUH, yMEeHUE  JenaTb 00OOCHOBAHHBIE 3aKIIOYCHUS
Ha OCHOBE HAy4YHBIX (DAKTOB U HMEIOIIUXCS JaHHBIX

C LEJbIO MOTYYEeHUS JOCTOBEPHBIX BHIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSITEIEHO MCTIIOIh30BaTh OMOJIOTHUECKUE 3HAHUS JUTSl PEelIeHusT Tpo0ieM B
PCAITBHBIX )KU3HCHHBIX CUTYyalUAX,

OCO3HAaHWE IICHHOCTH HAyYHOW JESITEeIBbHOCTH, TOTOBHOCTH OCYIIECTBIIATH IPOCKTHYIO |
HCCIIeIOBATENBCKYIO AeSITEIbHOCTh MHIUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CLIOCOOHOCTh K HEMPEPHIBHOMY 00Pa30BaHUIO U caMOOOPA30BAHUIO, K AKTHBHOMY
MOJIYYE€HHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMHU TOTPEOHOCTSIMH.

B mporiecce mocTmkeHUs TMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS OOYUYAIONUMUCS POTPAMMBI

1o OMOJIOTHUHY HA YPOBHE CPETHETO 00IIero 00pa3oBaHusl y 00yUYaIOIINUXCsl COBEPIICHCTBYETCS
SMOIMOHAIBHBIA HHTEIUIEKT, MPEIoNaralonmii cOpMHUPOBAHHOCTh: CAMOCO3HAHUS, BKITIOYAOIIETO
CIIOCOOHOCTh TOHUMAaTh CBOE SMOIMOHAIBHOE COCTOSIHHE, BUACTh HAIIPABICHUS PA3BUTHS
cOOCTBEHHOM AMOITMOHATBHOU Cephl, ObITH

YBEpPEHHBIM B ce0¢;



CaMOpETyJINPOBaHUs, BKJIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMAaTh OTBETCTBEHHOCTH 3a
CBOE IIOBEJIEHHE, CIIOCOOHOCTh AJANTUPOBAThCA K SMOLMOHAIBHBIM M3MEHEHUSM U NPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIM, BKIIOYAIOUIEW CTPEMIIEHME K JOCTMIKCHHMIO LI U yCIIEXY,
ONTUMH3M, NHUIIUATUBHOCTD, YMEHUE IECTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;

SMIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh IOHUMAaTh SMOLMOHAIBHOE COCTOSHUE JPYIHX,
YYUTBIBATH ~ €r0  MPH  OCYHIECTBICHMM  KOMMYHHUKAIlMM,  CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHMUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIIECHUS C JIPYTUMHU
JOABMH, 3a00THTHCS, IPOSBIISATh UHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ybTaThl OCBOEHMSI yUEOHOT 0 ITpeiMeTa «bruoiorys» BKIIOYA0T: 3HaUMMbIE
it GOpMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMIMXCS MEKIUCHUIUTMHAPHBIE —(MEXIIPEIMETHBIC)
OOIIeHAYYHBIE TIOHSATHS, OTPAKAIOILINE [EIOCTHOCTh HAYYHOW KapTHHBI MUpPA M CIEHU(PHUKY METOI0B
MO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHUs, SIBICHUE, MPOIIeCcC, CUCTEMA,
Hay4yHBI (aKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, T€OpHUs, UCCIeI0BaHUE, HAOIIOICHUE,
W3MEpeHue, OHKCIEPUMEHT U JPYrux), YHHBEpcajbHble YyueOHble JelicTBUS (TO3HABaTEIbHbBIC,
KOMMYHHKATHBHBIC,  pEryJsITUBHBIE), oOecreuynBatoniye  (GopmupoBaHue  (QyHKIHOHAIBHON
TPaMOTHOCTH M COLMATBHON KOMIETEHIIMHA 00Y4arOIIUXCsl, CIIOCOOHOCTh 00YJarOIIUXCSl UCTIOIb30BaTh
OCBOEHHBIE MEXKIUCIMILTUHAPHBIE, MUPOBO33PEHUECKHE 3HAHHS 1 YHUBEPCAIIbHbIC Y4eOHbIe 1eHCTBUS
B [103HABATEIbHOU U COLMAIBHOM MPAKTHKE.

Ilo3HaBaTebHBbIE YHUBEpPcAIbHbIE Y4eOHbIE AelicTBUSA
Ba3oBble JoruueckKue AeHcTBHs:

camMocTosITeNbHO  (OPMYITUPOBAaTh M aKTyalM3UpOBaTh MpoOJeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

UCIOJIb30BaTh MPH OCBOCHHH 3HAHUI MpPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaln3a, CHUHTE3a,
CpaBHEHUS, Ki1accupuKau, 0000IIEeHNS ), PACKPBIBATH CMBICT OMOIOTHYECKHUX MOHITHIA (BBIACTATH UX
XapaKTepHble MPU3HAKHU, YCTAHABIUBATH CBS3U C IPYTHUMHU MOHATHIMU);

OTIpEETIATh 1eNN eATeIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX JOCTUKEHHSI, COOTHOCUTH
PE3YNbTAThI AESTEILHOCTH C MMOCTABIEHHBIMHU LIETISIMU;

MCIOJIb30BaTh OMOJIOTUYCCKUE TIOHATHS JIJIs1 00BCHEHUS (DAKTOB U SIBJICHUH KUBOU MPHUPOIBI;

CTPOUTH JIOTHUECKHUE PACCYXJICHUS (MHIYKTHBHBIC, JCTYKTUBHBIC, 10 AHAIOTHH), BBISBISATH
3aKOHOMEPHOCTH W TPOTHBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (DOPMYIHpPOBATH BBIBOJBI U
3aKJIFOYEHUS;

MPUMEHSITh CXEMHO-MOJICIbHBIC CpEACTBA JUISl TPEJACTABICHHUS CYIICCTBCHHBIX CBS3CH W
OTHOIIIEHWHA B W3Yy4YaeMbIX OHMOJOTHYECKHX OOBEKTaX, a TakKKe MPOTUBOPEUYMH PA3HOTO poOja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIMOHHBIX HCTOYHHUKAX

paspabarbIBaTh IJIaH ~ pemeHus  TpoOJieMbl € y4eTOM  aHajW3a  MUMEIONTUXCS
MaTepHAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM,
OIIEHUBATh PUCKHU MOCIEACTBUN IESITEIbHOCTH;

KOOPJIUHUPOBATh M BBITIONHATH padOTy B YCIOBHUSX pPEaTbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHUBATh KPEATHBHOE MBIIIIICHUE MTPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBble HcciienoBaTeIbCKHeE AeHCTBUSA:



BJIaAC€Th HaBbIKaMHU WCGHO-HCCHCHOBaTeHLCKOﬁ u HpOeKTHOI\/JI JACATCIIbHOCTH, HAaBBIKAMH
paspeuieHusi  mpobiieM,  00naaaTb  CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHHSI TPAKTHYECKHUX 3a/1a4, TPUMEHEHHIO Pa3INYHBIX METO/IOB MIO3HAHMS,

UCIOJBb30BATh PA3jIMYHbIE BHJIBI JIETCIBHOCTH IO TIOJIYYCHUIO HOBOTO 3HAHHUSA, €r0
MHTEPIpPETAINU, TPEoOPa30BAHHUIO U IPUMEHEHHIO B YIEOHBIX CUTYallUsAX, B TOM YHCIIE MIPU CO3JaHUN
YUEOHBIX U COIMAIIBHBIX ITPOEKTOB;

(dbopMUpOBaTh HAy4YHBIA THIT MBIIUICHUS, BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU
IIOHATUAMHU U MCTOJaMH,

CTaBUTH 1 POPMYITHPOBATH COOCTBEHHBIC 33]]a41 B 00pa30BaATEIIBHOMN AEITETbHOCTU M JKU3HEHHBIX
CUTYAIIUsX;

BBISIBIISATH IIPUYHMHHO-CIICACTBEHHBIC CBS3M U aKTYAIM3HPOBATH 33/1a4y, BBIABHTATh THIIOTE3Y €€
peleHusI, HaXOJAUTh apryMEHTHI IS JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHHI, 3a7aBaTh MapaMeTpbl U
KPUTEPHUH PEIICHHUS,

AHAJIIM3UPOBATDH MOJTYYCHHBIC B XOAC PCIICHUA 3ada4M PE3YyJIbTAaThl, KPUTUYCCKHU OLICHHBATH HUX
AOCTOBCPHOCTD, IPOTHO3UPOBATHL U3BMCHCHHEC B HOBBIX YCJIOBHUSAX;

JIaBaTh OLEHKY HOBBIM CHUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IICJICHANPABIICHHBIA TOUCK IMEPEHOCa CPEICTB M CIOCOOOB JICHCTBHS B
PO ECCHOHATILHYIO CPEY;

YMETh MIEPECHOCUTh 3HAHUS B I03HABATEIIBHYIO M MPAKTHUECKYIO0 00J1aCTH KHU3HEACATCILHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00JIacTel;

BBIJIBUI'aTbh HOBBIC UJICH, NIPCJIaraTb OpUIrnHaJbHBIC TOAXO0AbI U pCIICHUS, CTABUTh Hp06JICMI>I u
3aJ1auu, JIOMYCKAIOIIUE allbTePHATHUBHBIC PCIICHHUS.

Pa6ora c undopmaumeii:

OpPUEHTHPOBATHLCS B PA3NIUYHBIX UCTOUYHUKAX MH(OpMaLUU (TeKcTe y4eOHOTo mocoOus, HayqHo-
MOMYJISIPHOM TUTEepaType, OMOJOTUUYECKHX CIOBAPSIX U CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax TaHHBIX, B
WNuTepHere), aHanmu3upoBaTh WH(GOPMAIIMIO PA3IUYHBIX BUJIOB U (OPM MpPEICTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh M HEMPOTHUBOPEUUBOCTb;

dbopMynupoBaTh 3ampockl W TMPHUMEHSTh pa3IUYHbIE METOAbl MpH TMOUCKe U O0TOOope
Oouosornueckoil nHpopMalu, HeoOXOAMMOM JIJIs1 BBITIOTHEHUS YI€OHBIX 3a7a4;

npuoOpeTaTh  OMBIT HCHOJb30BaHUSA  HMH(OPMAIIMOHHO-KOMMYHMKATUBHBIX  TEXHOJIOTH,
COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (POpMY MPECTaBIIEHUs OMOornYeckor nHpopMaluu
(cxemsl, rpauKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

HCIOJIb30BaTh HAYUHBIN S3BIK B KAUECTBE CPEJICTBA ITPU paboTe ¢ OMoIornueckoi nHpopmanuei:
OPUMEHATh XHUMHUYECKHEe, (U3NYECKHe M MaTeMaTU4ecKue 3HaKd U CHMBOJIBI, bopmybl,
ab0peBuatypy, HOMEHKJIATypYy, UCITOJIb30BaTh M MPeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKHE
CpeACTBa HAIJISITHOCTH;

BJIaJIeTh HABBIKAMH PACMO3HABAHUS U 3aIIUTHI WH(POpMAIMK, HHPOPMALMOHHON 0€30MacHOCTH
JMYHOCTH.

KoMMyHHKaTHBHBIE YHMBEpPCAJbHbIEe YueOHbIC ICHCTBUSA
O0menne:

OCYILIECTBIISAITh KOMMYHHKAIlMd BO BceX cdepax KU3HM, AKTHBHO Y4YacTBOBAaTh B JAMAJIOTe
WM AUCKYCCHUU IO CYHIECTBY 00CYXAaeMOi TeMbl (YMEHHE 3aJJaBaTh BOIPOCHI, BHICKA3bIBATh CYKICHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEAJIaraéMoil 3aladd, Y4YMTBIBATH HWHTEPECHl M  COTJIACOBAHHOCTh
MO3UIUHI JIPYrUX YYaCTHUKOB JWaiora WM JTUCKYCCHH);

pacrio3HaBaTh HeBepOallbHbIE CpPEACTBA OOLICHMs, NOHMMAaTh 3HAYEHUE COLMAJIbHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHUTyallUd, yMEThb CMSr4aTb KOH(DIMKTHI U BECTH



IIEPETOBOPBI;
BJIAJIeTh PA3IMYHBIMU crloco0amMM OOIIEHUS M B3aUMOJICHCTBUSA, IOHUMATh HAMEPEHUS JIPYTHX
JOACW, TpPOSBIATH YBAKUTEIBHOE OTHOLIEHHE K COOECeHHKY M B KOPpPEKTHOW (opme
(bopMyIMpOBATH CBOU BO3PAXKEHHUS;
Pa3BepHYTO U JJOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3bIKOBBIX CPEACTB.

CoBMecTHas1 /1eITEIbHOCTDb:

IIOHUMATb 1 MCII0JIb30BaTh IPEUMMYILECTBA KOMAaHAHON U UHIMBUAYaIbHONW paOOThI TP PELICHUN
OMoJIOTNYEeCKOl MpoOJieMbl, OOOCHOBBIBAaTH HEOOXOJMMOCTh TNPHUMEHEHHUS TPYHIOBHIX (HopMm
B3aUMOJICHCTBUS IIPU PEeLIEHUN y4eOHO! 3a1auu;

BBIOMPAaTh TEMAaTUKy M METOJAbl COBMECTHBIX JEHCTBHM C y4eTOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH Ka)KJ0I0 4iIeHa KOJUIEKTHUBA;

IIPUHUMATD 1IeJIM COBMECTHOM NESTEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBAThH JEHCTBUSI 110
ee JIOCTM)KEHUIO: COCTABIIAThH IUIAaH JICHCTBUM, paclpeneisiTh poiad ¢ y4eTOM MHEHUH Y4aCTHHKOB,
00CyXI1aTh pe3yJIbTaThl COBMECTHOU PabOTHI,

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KAXKJOTO YYAaCTHHKA KOMaHIBI B OOIIWI pe3yibTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

mpeuiaraTb HOBBIE MPOEKTHI, ONEHUBATh WA C TMO3UIMHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYHICCTBIIATL IMO3UTUBHOC CTPATCTHYCCKOC IMOBCACHUC B PA3JIMYHBIX CHUTYAUUAX, IPOABJIATH
TBOPYCCTBO U B006pa)KeHI/IC, OBITE HWHHUIIMATHUBHBIM.

PeryasitTuBHbIe yHHBepcaJIbHbIe y4eOHbIC JeHCTBHUSA
Camoopranusamnus:

HCIOJIb30BaTh OMOJOTMYECKHUE 3HAHUS JJI BBISBJICHUS MPOOJIEM M MX PELIEHMS B )KU3HEHHBIX
U Y4eOHBIX CUTYaAIUX;

BbIOMpPAaTh Ha OCHOBE OHMOJIOIMYECKMX 3HAHUH LIENEeBble M CMBICIOBBIE YCTAHOBKHM B CBOMX
JNEUCTBUAX M IIOCTYNKax II0 OTHOLICHUIO K JXUBOM IPUPOJE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYXKaIOLIUX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MIO3HABATEIbHYIO JESTEIbHOCTD, BBISIBISITH IPOOJIEMBI, CTABUTD
1 GopMyIIHpOBaTh COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON JAESITENbHOCTU U )KU3HEHHBIX CUTYALINSX;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH pPEIIEHUs MPOOJEeMbl C yYETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEIIOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsM;

pacipsaTh paMK{ y4e€OHOI 0 MpeMeTa Ha OCHOBE JIMYHBIX IPEAIOYTEHU;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIH ONBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBIECHUIO LIMPOKOW 3PYAMIMU B pasHBIX 001acTsIX
3HAHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHUTyallUAM, BHOCHUTb KOPPCKTUBBI B JACATCIBHOCTH, OICHUBATH
COOTBECTCTBHUE PE3YJIbTAaTOB LCIIAM, BJIAJCTh HAaBbIKaMU MMO3HaBaTEeIbHON pecbneKcm/I KaK OCO3HaHUus1
COBEpIIAEMBIX JEHCTBUI M MBICIUTENBHBIX IPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHMM, UCIOJIb30BATh
npueMsbl peIeKCHu I OLIEHKU CUTYallld, BBIOOpa BEPHOTO PELICHMS;

OIICHUBATh PUCKU U CBOCBPEMCHHO IMMPUHKUMATh PCIICHUSA 110 X CHUXKCHUIO, MIPUHUMATh MOTHUBBI U

apryMEeHTBhI IPYTUX IIPU aHAJIU3E PE3YJIbTATOB JEATEIBHOCTH.

IIpunsiTue ceds1 U APyrux:
MIPUHUMATD ce0sl, TOHUMAas CBOM HEIOCTATKH U JOCTOMHCTBA;



MIPUHKUMATh MOTHUBBI M apTyMEHTHI IPYTHX NP aHAIN3€E PE3yJIbTAaTOB JIEATeIbHOCTH; IPU3HABATH
CBOE IIPaBO U MPABO APYTUX Ha OHIMOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MTO3UIMU IPYTOTO YETOBEKA.

HNPEAMETHBIE PE3YJIbTATHI

[Ipenmernsie pe3ynbraThl ocBoeHHs mporpammbl COO mo Ouonormu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue st yueOHoro mpeamera «buomorus» HaydyHbIe

3HAHUA, YMEHHUS u CIoco0bI neicTBUi 1o OCBOCHHUIO, UHTEPIIPETalUU U
peoOpa30BaHUIO 3HAHMIA, BUJIBI IEATEIHHOCTH 10 TIOJYYCHUIO HOBOT'O 3HAHUS U TPUMEHEHUIO 3HAHUN
B Pa3UYHBIX Y4EOHBIX CHTYyalMsIX, a TAKKe B pPEajbHBIX KXU3HECHHBIX CUTYAIUSIX, CBS3aHHBIX C
6uonorueil. B mporpamme rpenMeTHbie pe3yabTaThl IPEICTAaBICHBI 10 ToJaM 00yUYeHUS.

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS yueOHOro peamera «buonorusi» B 10 kiacce
JIOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTB 3HAHUH O MeCTe ¥ POJIM OMOJIOTHH B CHCTEME HAyYHOI'O 3HAaHUS €CTECTBEHHBIX
HayK, B (DOPMUPOBAaHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOH KAapTHHBI MHpPAa H HAYYHOTO
MHPOBO33PEHUS, O BKJIaJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUH,
(YHKIMOHATIBLHOM I'PAaMOTHOCTH 4E€JIOBEKa JIJIs pelICHUs KU3HEHHBIX 3a]a4;

YMEHHUE PACKPBIBATh COJIEpKaHUE OMOJOTMYECKUX TEPMHHOB U IOHATUH: XKHU3Hb, KIETKA,
opranusM, Merabonu3M (0OOMEH BelIeCTB M IPEBpAIIEHUE SHEPrHH), TOMEOCTa3 (CaMOperyJsIus),
YpOBHEBasi OpraHu3alus *KUBbIX CUCTEM, CAMOBOCIPOM3BEAEHUE (PENPOAYKIIHS), HACIEICTBEHHOCTb,
M3MEHYHBOCTb, POCT U Pa3BUTHE;

yMEHHE H3JlaraTb OHOJOrMYeCKHMe TeOopuHM (KJIETOYHAas, XpPOMOCOMHas, MYyTal[MOHHas,
LEHTpaJIbHAsS 10IMa MOJIEKYJISIpHOM Onosorun), 3akonsl (I'. Menaens, T. Moprana, H.W1. BaBunosa) u
ydeHus (0 LIEHTpaX MHOrooOpasusi U MPOUCXOXKJIEHUs KynbTypHbIX pactenuit H.M. Basumnosa),
ONPEAEIATh TPaHMIBI MX NPUMEHHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIJIQJIeTh METOJaMHM HaydyHOTO IIO3HaHWs B OWOJIOrMM: HaOIIO/IEHUE U OMHCAHNE
KHUBBIX CHCTEM, IPOIECCOB U SIBJICHUN, OPTaHU3alMsl U IPOBEAEHHE OMOJOTHYECKOro IKCIEPUMEHTA,
BBIJIBUKEHNE TUIIOTE3bI, BBISIBJICHNUE 3aBUCUMOCTH MEXAY HCCIeyeMbIMH BETUYHHAMH, OOBsSICHEHUE
IIOJIYYEHHBIX PE3YJIbTaTOB, UCIIOIb30BAaHHBIX HAYYHBIX MOHATHM, TEOpPUH M 3aKOHOB, YMEHHE J€NaTh
BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YyIbTATOB;

YMEHHE BBLACNATh CYIIECTBEHHbIE TMPU3HAKU BUPYCOB, KIETOK IPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJETOYHBIX OpPraHW3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa BEIIECTB U
MIpeBpaIleHNs SHEPTUH B KJIEeTKe, (POTOCHHTE3a, INIACTUYECKOTO M DHEPreTHYecKoro  oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOJOTBOPEHMSI, Pa3MHOKEHUS, MHIWBHUYaJbHOTO Pa3BUTHUS
opraHu3Ma (OHTOT€HE3);

YMEHHUE IPUMEHSTh MOJTy4YeHHbIE 3HaHUS JUI1 00bICHEHNS OMOJIOTHUECKUX MPOLIECCOB U SABICHHIH,
JUIS TIPUHSTHS IPAKTUYECKUX PEIIEHUI B MOBCEIHEBHOM U3HU C LIENbI0 00ecredeHns 6e30macHOCTH
CBOETO 3/10pOBbS M 310POBbsSl OKPYXKAIOLIUX JIIOJEH, COOIIOAECHUS HOPM I'pPaMOTHOIO IOBEJECHHS B
OKpy>Karollel NpUPOAHOM cpele, MOHMMaHHE HEOOXOIUMOCTH  HCIOJNB30BAHUS  JOCTHXKEHHH
COBPEMEHHOM OMOJIOTUN U OMOTEXHOJIOTHHA AJISl PAllMOHAIIEHOTO MTPUPOJIONIOIb30BaHUS;

YMEHHUE peliaTh dJIeMEHTapHbIe TeHETHYECKHE 3a7adi Ha MOHO- M JTUTHOPHUIHOE CKPEIMBaHHE,
CIIETIJICHHOE HACJIEJOBAHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKpEIIMBAHUS JJs MpeAcKa3aHus
HaCJIeIOBaHMsI TPH3HAKOB y OPTaHU3MOB;

YMEHHE BBIOJIHATH JIAOOPATOPHBIE U MPAaKTUYECKHe paboThl, cOOII0AAaTh paBUiIa NP padboTe ¢
y4eOHBIM U JIAOOPaTOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTUYECKH OIICHWBATh M HHTEPIPETUPOBATh HH(GOPMAIMIO OHOJOTHYECKOTO



COJIEpKaHusl, BKJIIOYAIOLIYIO TICEBJIOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOUYHUKOB (CpPEICTBA MAacCCOBOM
uHpOpMaNNY, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), STUYECKHE acTIeKThl COBPEMEHHBIX HCCIIEIOBAHUN B
OuoJsIoruu, MeAULIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS, 0000111asi GMOIOTHYECKYIO
MH(GOPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO UCIOJIb30BATh MOHATUHHBIN anmnapar OMoJI0Tuy.

[IpeameTHpie  pe3ynbTaThl  OCBOGHHMS  ydeOHoro mpenmera  «bwomorusi» B 11 Kiacce
JOJKHBI OTpaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIK OUOJIOTHH B CUCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHWH COBPEMEHHOH €CTECTBEHHO-HAyYHOW KAPTUHBI MHUPA U HAYYHOTO
MHUPOBO33PEHUS, O BKJIAJ€ POCCUMCKUX U 3apyOEKHBIX YYCHBIX-OMOJIOTOB B DPa3BUTHE OHOJIOTHUH,
(YHKIIMOHATTFHOW TPAMOTHOCTH YeJIOBEKa IS PeIICHMs )KU3HCHHBIX 33]1a4;

YMEHHE DPACKpPbIBAaTh COJAEpkKaHHE OHOJIOTMYECKHX TEPMUHOB U TOHSATHI: BUI, MOMYJISLIHS,
reHo(OH, ABOJIOLHUS, ABMXKYIIHE CHIbI ((PaKTOphl) IBOJIOLUHU, MPUCHOCOOIEHHOCTh OPTaHH3MOB,
BUI000pa30BaHUe, KOJOTHUecKHe (aKTOpPbI, IKOCHCTEMA, MPOJYIIEHThI, KOHCYMEHTHI, PEIyLIEHTHI,
L[eNU MUTAHUA, YKOJIOTHYecKas MupaMua, OuoreoueHnos, buocdepa;

yYMEHHE U3Jlarath OHOJOrH4ecKkue Teopuu (dBonmonuronHas Teopus Y. JlapBuHa, cUHTeTHYeCKas
TEOpHs IBOJIIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiieBoro cxoactea K.M. baspa, uepenoanus
TNIaBHBIX HampaBineHud u nmyrei osBomounu A.H. CesepuoBa, yuenus o Ouocdepe B.U.
Bepnazckoro), onpenensTe TpaHUIbl UX IPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMEHHME BIAJeTh METOJaMU HAyYHOTO TO3HAHHUS B OHOJOTHMHU: HAOIIO/IEHUE U OMHCAHUE
KUBBIX CHUCTEM, IIPOIECCOB U SIBICHUM, OpraHu3aIis U MpoBeeHUue OUOIOTHYECKOT0 SKCIEPUMEHTA,
BBIIBIDKCHUE THIIOTE3bI, BRISBIICHUE 3aBUCHMOCTH MEXKIY HCCICAYyEMbIMU BEITHYNHAMU, OOBSICHCHHE
MOJTYYEHHBIX PE3yJIbTaTOB, UCIIOIH30BAHHBIX HAYYHBIX MOHSATUN, TEOPUM M 3aKOHOB, YMEHHE JENaTh
BBIBOJIbI HA OCHOBAHUH TTOJIYYEHHBIX PE3YJITATOB;

YMEHHE BBIICNATh CYIICCTBEHHBIE MPU3HAKKA CTPOEHUS OMOJOTHYECKHX OOBEKTOB: BHJIOB,
MO YJISIIIUH, MIPOJIYIICHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOreoEeHO30B U JKOCUCTEM,
0COOEHHOCTH MPOIECCOB: HACIEACTBEHHON H3MEHYNBOCTH, ECTECTBEHHOTO 0TOOpa, BUA00Opa30BaHUs,
MIPUCTIOCOOJIEHHOCTH OPTaHU3MOB, JIEHCTBHS DKOJIOTHYECKUX



(akTOpOB HAa OpraHU3MbI, MEPEHOCA BEIIECTB M MOTOKA PHEPTUU B IKOCHCTEMAax, aHTPOIIOTE€HHBIX
W3MEHEHHI B YKOCUCTEMAaX CBOCH MECTHOCTH, KPyrOBOPOTA BEIIECTB ¥ OMOTCOXMMHUYECKUX ITUKIIOB B
ouocdepe;

YMEHHUE IPUMEHSTh TIOJTYYCHHBIC 3HAHUS IS 00bSICHEHHS OMOJIOTHYECKUX IPOLIECCOB U SIBIICHHIA,
JUISL IPUHATHS IPAKTUYECKUX PEIICHUI B MOBCEJHEBHOM JKU3HU C IIEbI0 00ecreueHns: 6e30macHOCTH
CBOETO 3JIOPOBbSI M 3JI0POBbSI OKPY)KAIOUIMX JIFOJCH, COOJIOJICHUST HOPM TPAMOTHOTO ITOBEICHUS B
OKpYyJKalolied MPUPOJHOW cpele, IMOHMMaHUEe HEOOXOIWMOCTH HCIOJNIb30BAHUS JTOCTHIKCHUH
COBPEMEHHOM OMOJIOTUU  JIJIsl PAIlHOHAILHOTO TTPUPOIOTIOIB30BAHHUS;

YMEHHE pelaTh IeMeHTapHbIe OMOIOTHYECKUE 3a/1a4H, COCTABIISATH CXEMBI IIEPEHOCA BELIECTB U
SHEPIuu B 3KOCUCTeMax (IIeTH TUTaHus);

YMEHHE BBIOJIHATH JIAOOPATOPHBIE U PAaKTUYECKUE padoThl, cOOII0AATh IPaBUiIa MPH padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHUYECKHA OICHUBAaTh W HWHTEPIPETHPOBATH HWHQPOPMAIMIO OHOJOTHYECKOTO
COJICp KaHUs1, BKIFOYAIOIIYIO IICEBAOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CPEICTBA MacCOBOM
uHpOpMAIIMY, HAYYHO-TIOMYJIIPHBIE MaTepHajbl), pacCMaTPUBaTh TIOOAIBHBIC HSKOJIOTUYCCKHE
poOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIC MMCbMEHHBIC M YCTHBIC COOOMICHUS, 000011asi OMOIOTHIECKYIO
WHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIb30BATh MOHSATHUHBIN ammapar OHOJIOTHY.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Hauvenoanne Konnuectso OCHOBHBIE BU/JIbI IESITEIIBHOCTH
/i pas3zenoB U TeM 4ACOR [IporpammHoOe copepkaHue N ——
y4eOHOTro IpeaMeTa
Tema 1. buoJsiorusi Kak HayKa

1.1 | buonorus B cucreme HayK 1 buonorus kak Hayka. CBs3U OMOJIOTHH C PackpeiBath copepkaHue TEPMUHOB U
0011eCTBEHHBIMU, TEXHUUECKUMHU MOHSTHUN: HAyYHOE MUPOBO33pEHUE,
U JIpYTUMH €CTECTBEHHBIMM HaYKaMH, Hay4YHasl KapTHHA MUPa, HAYYHbBIH METO,
drtocodueil, pemrueii, STUKOI, TUI0TE3a, TEOPHS], METO/IbI HCCIIEIOBAHNUS.
CTETHKOM 1 IIpaBoM. Poutb Groorun XapakTepu30oBaTh OMOJIOTHIO KaK HAayKy, €€
B (DOPMHPOBAHMM  COBpeMEHHOil Hayumoji | MCCTO M POIIE CPCAM APYTHX
KapTUHbI MUpa. CucTeMa OMOJIOTHYECKUX HaYK. CCTCCTBCHIBIX HAYK.

[Tepeuncnars pa3aens OMOIOTHN

HAemoncmpayuu: B COOTBETCTBUE C 00BEKTAMH U3yUECHHUS.
Ilopmpemu1: 9. apeun, I'. Mennens, H. K. HasbiBaTh BakHEHIIINE OTPACIIH OHOJIOTHYECKHX
Koo, [lx. Yorcon u @. Kpuk. Tabnuysl u 3HAHUH U 33]1a4H, CTOSIIHUE TIepel OnoIornei
cxemvl: «MeToapl IO3HAHUSA XXI .
YKUBOU TIPUPOJIBI»

1.2 | Meroasl no3HaHUsA 1 MeTo/1b1 TO3HAaHUS JKUBOK PUPOBI PackpeiBaTh copep:kaHue TEPMUHOB U

YKUBOM MPUPOIBI (HabumroieHNe, YKCIIEPUMEHT, MOHSITUI: HAYYHBI METOJ], METOJIbI

OTHCaHue, HCCIIEIOBaHMUS.
U3MepeHue, Kiaaccudukanus, XapakTepHu30BaTh OCHOBHBIE METObI
MOJIETUPOBAHUE, CTATUCTUYECKAS MO3HAHUS )KUBOU IPUPO/IBI: HAOII0IEHUE,
00paboTKa JaHHBIX). SKCIIEPUMEHT, ONTUCAHUE, U3MEpPEHUE,




emoncmpayuu:

Tabauywl u cxemol.: «MeTOIBITO3HAHMS )KHUBOU
MIPUPOABIY.

Jlabopamopusie u npakmuueckue padomoi:
[IpakTrueckas padora Ne 1.

«VMcnonp30BaHuE pa3IMYHBIX METOIO0B MPU
M3YYCHHH OMOJIOTUICCKUX

00BEKTOBY

KJaccu(uKaius, MOICTMPOBAHUE,
CTaTHCTHYECKast 00paboTKa TaHHBIX

HTtoro yacoB 1o TemMe 2

Tema 2. )KuBble cuCcTeMbI M KX OPraHU3aALMs

2.1 buonornueckue 1
CHCTEMBI, IPOLIECCHI U
WX U3yYCHHE

JKubie cuctembl (OMOCHCTEMBI)

KaK MpeIMeT U3y4eHUs] ONOJIOTHH.
OTnnuue KUBBIX CHCTEM

OT HeopraHu4deckou mpupoasl. CBoiicTBa
OMOCHCTEM U UX pazHOOOpasue.
YpoBHU OpraHHU3aINH

OMOCUCTEM: MOJICKYJISIPHBIH,
OpraHOUTHO-KJIETOYHBIH,
OpraHu3MEHHBIH, TOMYIIAIMOHHO-
BHUJIOBOM, KOCHCTEMHBIN
(OmoreorieHOTHUECKHIA), OHOCHEPHBIH.
Hayku, nzyqaroniue OnocucTeMbl

Ha Pa3HbIX YPOBHIX OPraHU3AINH.

PackpsiBaTh conep:kanre TEPMUHOB U

MOHATHI: CHCTEMa, OMOJIOTHYECKast

CHCTEMa, DJIEMEHTHI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CHCTEM, OOMEH
BEIIIECTB, PAa3MHOXEHUE, POCT, PA3BUTHE,
HACJIe/ICTBEHHOCTh, U3MEHUYHBOCTb,
pa3IpaXuMOCTh, SJHEPT03aBUCUMOCTh, YPOBHU
OpraHu3anuy Xu3Hu (OnocucTem).
XapakTepu30BaTh MPUHIIUIIBI

OpTraHu3aIui OMOCUCTEM: OTKPBITOCTb, BEICOKAS
YHOPSAI0YEHHOCTb, CAMOPETYJISIIHS,
HUepPapXUIHOCTb.

[lepeuncnarh yHUBEpCaIbHBIE CBOMCTBA )KMBOTO:
€IMHCTBO XUMHUYECKOTO

cocTaBa, pa3apakMMOCTb, JIBHKEHHE,




emoncmpayuu:

Tabauysr u cxemovl: «OCHOBHbBIE MPU3HAKU
KHU3HIUY», «Y POBHHU OpraHU3alliu KUBOI
npupoas». Moaens monekynsl JJHK

roMeocTa3, pOCT U Pa3BHUTHE,
HACJIEICTBEHHOCTh, U3MEHYHBOCTD,
ABOTIOIUSA (TTPUCTIOCOOICHUE

K U3MEHSIONIMMCS yCIIoBusiM). IIpuBoanTh
PUMEPBI ONOCUCTEM Pa3HOTO YPOBHS
OpraHu3aIu

Y CPaBHHMBATh MIPOSIBJIICHUS] CBOMCTB KUBOTO Ha
pa3HBIX YPOBHSIX.

XapaKkTepu30BaTh OCHOBHBIE IIPOLIECCHI,
MPOTEKArINe B ONOCUCTEMAX

0OMEH BelIEeCTB U MPEBpaIICHUE

SHEPIUHU, CAMOBOCIIPOU3BECHNE,
CaMOperyJISIHs, Pa3BUTHE.

Co0nroath npaBuiia 6epexkHOTO
OTHOIIEHHUSI K KUBOU MPHUPO/IE

HToro uyacoB 1mo TeMe

1

Tema 3. XuMHn4ecKkuii coOcTaB M CTPOEHUE KJIETKU

3.1

XUMHYECKUH COCTAB
KJIeTkd. Bona
Y MUHEPAJIbHBIE COJIU

1

XUMUYECKUH COCTaB KIICTKH. X MMUYCCKIE
DJICMCHTEHI;

MaKpOd3JIEMEHThI, MUKPO3JIeMeHThI. Bona n
MUHEpaJIbHBIE BEIIECTRA.

DYHKIIUA BOJBI 1 MUHEPATHHBIX BEIIECTB B
kietke. [logaepxxanne 0CMOTHUUECKOTO
Oananca.

Hemoncmpayuu:

Luacpammur: «Pacnipenenenue

XUMHUYECKHUX BJIEMEHTOB B HEXKUBOM

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATHUI: 2JIEMEHTHI-OMOT €HBI,
MaKpO3JIEMEHTBI, MUKPOJIEMEHTHI;
MUHEpPAJIbHBIE BELIECTBA, MOJIEKYa
BOJIbI KaK JTUIIOJIb, BOJOPOJIHBIE CBSI3H;
ruApOoQUIbHBIE U THAPOPOOHBIE
BEILIECTBA.

Jloka3pIBaTh €AUHCTBO DJIEMEHTHOTO

COCTaBa KakK OJTHO U3 CBOVMCTB JKHUBOTIO.
PacnipenensiTe XuMHUECKHE ATIEMEHTBI




npupojier, «PacnpeneneHne XUMUIECKUX
AJIEMEHTOB B )KHUBOU TIPUPOICH.

Tabauywl u cxemwi: «lleprognueckas TadauIa
XHMHUYCCKHUX DJICMCHTOBY,
«CTpOCHHEMOJIEKYIIBI BOJIBI)

I10 rpyuIiiam B 3aBUCUMOCTH

OT KOJIMYECTBCHHOI'O ITPEACTAaBUTCIILCTBA B
OpraHu3ME; XapaKTCPHU30BaTh POJIb
OTACIBbHBIX 3JICMCHTOB.

BEISBIATE CBS3B MCKAY COCTAaBOM,
CTPOCHUCMMOJICKYJIbI XUMUYCCKOTO COCAUHCHU A

U ero QyHKIUSAMU B KJIETKE

3.2 | benku. Cocras u benku. CocTaB u cTpoeHune 6€IKoB. PackpsIBaTh conep:kaHue TEPMUHOB U
CTpoeHue OesKoB AMUHOKHUCIIOTBl — MOHOMEpPHI OEJIKOB. HOHATUIL: O€IKH, TOJUMEPHI,
HezameHnMble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. MOHOMEPBI, aMUHOKHCIIOTHI, IENTUIHAS CBS3b,
AMMHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYphl | IOJIMIICIITH, ACHATYPAIUs.
0eJIKOBOI MOJIEKYJIbl (IEpBUYHAs, BTOPUYHAS, XapakTepHu30BaTh OEIKH KaK KJIacc
TpEeTUYHAs U YETBEPTUYHASI CTPYKTYpa). OpPraHWYECKUX COeIMHEHUH; KIacCu(puIpoBaTh
XUMHYecKre CBOMCTBA OEIKOB. UX 10 CTPOEHUIO
buonorudeckue GyHknu 6€7IKOB. (rao0ysipHbIe ¥ PUOPUIIISIPHBIC GeKH),
Jlemoncmpayuu: NEPEUYUCIITh U XapaKTepU30BaTh GYHKLIUU
Tabauywl u cxemvi: «CTpOEHUE MOJIEKYJIIBI OernkoB
Oenka».
ObopyoosaHue: CBETOBOW MHUKPOCKOTI,
MUKpPOIIPENapaTsl
3.3 | PepMeHTHI — depMeHTHI — OMOJIOTHYECKHE KaTaTH3aTOPHI. PackpbiBaTh conepkaHue TEPMUHOB
Ouonornyeckue Crpoenue pepMeHTa: aKTUBHBIN IIEHTD, ¥ TIOHATHIT: QepPMEHTHI, aKTHBHBIH IIEHTD,
KaTalli3aTOPhI cybcTpaTHas CieLpUIHOCTb. cybcrpaTHas cieuu(UIHOCTh, KOPEPMEHTHI,

KodepmenTsl. ButamuHsl.
OTtnuuust pepMeHTOB

OENKHU-aKTUBATOPbI
U OCJIKM-UHTUOUTOPBI.
Vka3bIBaTh OTINYHS (HEPMEHTOB




OT HEOPTaHUYECKUX KaTaTN3aTOPOB.
emoncmpayuu:

Tabnuyer u cxemwvl. «CtpoeHue
dbepmeHTay.

Obopyoosanue: 000OpyaOBaHUE IJIS
MPOBEACHUS HaOIII0ICHUH,
W3MEPEHUH, SKCIIEPUMEHTOB.
Jlabopamopnvle u npakmuyueckue pabomoi:
JlaboparopHas padota Ne 1. «M3y4yenue
KaTaJIUTUYECKON aKTUBHOCTU (EePMEHTOB (Ha
MPUMEPE aMHJIA3bI

WJTU KaTayiasbl)»

OT HEOPTraHMYECKUX KaTaIH3aTOPOB.
OOBICHATH pOJIb (HEPMEHTOB

B (DYHKITMOHUPOBAHUH KUBBIX CUCTEM, B
MPOMBIIICHHOCTH, B METUIIHHE,

B TIOBCE/IHEBHOW JKU3HU YEIIOBEKA

3.4

Vraesonasl. JInmuasl

VYrieBobl: MOHOCaxapuabl (TIOK03a, prdo3a u
ne30kcupr003a), mucaxapuibl (caxaposa,
JIAKTO3a) U MoJMcaxapusl (Kpaxmai, TIIMKOTeH,
LEJUTI0N03).

buonoruueckue GpyHKIINN yTIEBOIOB.

Jlunuael: TpurauLepusl, GocOoTUIHIbI,
CTEPOU/IBI.

IMunpodunsHo-rHAPOPOOHBIE CBOICTBA.
buonorudeckue GyHKINN JTUTHUIOB.
CpaBHeHuE yTIeBOI0B, OEITKOB

Y JIATIAIOB KaK UCTOYHUKOB SHEPTHH.
emoncmpayuu:

Tabnuywl u cxemol: «YTICBOIBI,

«Junmuaen.

PackpeiBaTh coliep;kaHue TEPMUHOB

Y TIOHSATHUM: YTJIEBO/IbI, MOHOCAXapH/Ibl,
Jcaxapu/ibl, OJMcaxapu/ibl, IIII0K03a, pudo3a,
JIe30KcHpu003a, caxaposa, JJakT03a, MaJIbTo3a,
LEJITI0JI03a

(kJ1eT4aTKa), KpaxMail, TIIMKOTeH; JTUMUIBI,
TPUTIUIEPUbI (KUPBI, Macia), GochoIUunuisl,
CTEPOUIBI.

XapakTepHu30BaTh YIiIeBO/bI, JTUIUIbI KaK
KJIACC OPTaHMYECKUX COCAMHEHUMN.
KnaccugunupoBats yrieBo bl ¥ JUIHIBI IO
CTPOEHUIO; MEPEUUCIATh QYHKIUN

YIJI€BO/IOB U JIMITHIOB.




Obopyoosanue: 000pyTOBaHUE

JUTSI TIPOBEICHU ST HAOFOICHUH, H3MEPECHUN,

CxeMaTu4ecku u300paXkaTh CTPOCHUE MOJICKYIT
YIIJIEBOIOB, JINTHIOB

3KCIEPUMEHTOB
35 HyKJIeI/IHOBBIC HyKJIeI/IHOBbIe KHUCJIOTHI: I[HKI/I PHK. PaCKpBIBaTB CoZiepKaHUE TEPMUHOB
KUCJIOThL. AT® Hyxkneotnasl — MOHOMEPBI HYKJIEHHOBBIX ¥ OHATHIA: 1e30KCHPHOOHYKICHHOBAS
kucnot. CTpoeHue kucnora (JJHK), pubonykinennoBas kuciora
1 pynkuun THK. Ctpoenne u pynkuuu PHK. (PHK), HyKk€0TH 1, MOMMHYKICOTHIHAS
ATO®: crpoenue u GyHKIIUH. Hemnb
Jlemoncmpavyuu: (MOMMHYKIICOTH]T), KOMILJIEMEHTAPHOCTb,
Ilopmpemeui: JIx. Yorcon, @. Kpuk, M. ¢bynkun JJHK (xpanenue u nepegaua
Yuikunuc, P. @paHkiuH. HacjeACTBeHHON nHpopmarun); Buasl PHK
Tabauywl u cxemol: (vHpOpMAaIIMOHHAS, TPAHCIIOPTHAS,
«Hyxneunossle kuciotsl; JJHK», pubocomanbHast); aneHo3uHTpudochar (ATD),
«buocunTes 6enkay, «CTpoeHUE MOJIEKYIBI MaKpOIPTrAYECKasi CBA3b.
ATO». XapakTepu3upoBaTh HyKJICMHOBBIE KHCIIOTBI
ObopyoosaHue: CBETOBOW MUKPOCKOTI, KaK XUMHUYECKHE COCTMHEHUS U HOCUTEIN
MHUKpOTperapaThl HACJIEICTBEHHOW MH(pOpMAaIIUH.
OTtMmeyaTh 0OCOOEHHOCTH CTPOSHUS MOJIEKYJT
HykienHoBbIX kuciot (JJHK, PHK) u AT®.
CxemaTHuecKku U300paxarh CTPOCHHE
HYKJIEOTHJIOB, MOJIEKYJI HYKJIEMHOBBIX KUCIIOT,
ATO®
3.6 | Ucropus u meros [{uronorus — Hayka O KJIETKeE. PackpsIBaTh conepkaHue TEPMUHOB

HU3YUCHUA KIICTKHU.

Knerounas teopust

Kierounas Teopust — npuMep B3auMOAEHCTBUS

unen u paxkToB

U TIOHSTHIA: KJICTKA, IUTOJIOTHA; PACKPbIBATH

coAep KaHue MOJ0KEHUI




B HAyYHOM IMO3HAHUU. MeTOIbI

W3Y4YCHUSI KIETKU.

Hemoncmpayuu: [lopmpemui:

A. JleBenryk, P. I'yk, T. lIBanu, M.
[neinen, K. bap, P. Bupxos.
ObopydosaHue: CBETOBOM MHKPOCKOTI,
MUKPOTIPENapaThl pACTUTEIbHBIX, JKUBOTHBIX
MOaKTEPHATBHBIX KJICTOK; PUCYHKHU C
MUKpO(hOTOTpagusiMU KIETOK, MTOIydEeHHBIE C
TTOMOIIIBIO

CBC€TOBOTI'O U 3JICKTPOHHOT'O MHUKPOCKOIIA

KJICTOYHOM Teopuu.

[TepeuncnsaTe U XapakTepu30BaTh

OCHOBHBIE METO/IbI U3yUEHUS KJIETKH:
(IpUroTOBIIEHUE CPE30B, OKPAIIMBAHUE,
MHUKPOCKOIUPOBAHUE,

LHEHTPUPYTUpOBaHUE, KYJIbTUBUPOBAHHUE KIIETOK
Y TKaHel)

3.7

Knerka
KaK I1eJIOCTHAs
JKABas cCUCTEMA

Knerka xak 1iesroctHas xxuBas cucrema. OOmre
MPU3HAKY KJIETOK: 3aMKHYyTasi Hapy>KHas
MemOpana, monekyibl JJHK kak renernueckuit
amnmapar, cucremMa cuHte3a oenka. Turmsl
KJICTOK:

9yKapuOTHYECKasl U IPOKAPHOTHUIECKAS.
Oco0OeHHOCTH CTPOECHUS

IIPOKAPUOTHUYECKOM KIIETKH.

Knerounas crenka 6akrepuii. CtpoeHue
AYKApPUOTUYECKOH KJIETKU. OCHOBHBIE OTIIMYUS
pPacTUTENBHOM, )KUBOTHOMN

Y rpuOHOM KJIeTKHU. [I0BEpXHOCTHBIE CTPYKTYPHI

— KJICTOYHasd CTCHKA, I'NTMKOKAaJIMKC, UX (I)YHI(I_[I/II/I.

[TnazmatudeckasimemOpana,

PackpbIBaTh cojiepkaHue TEPMHHOB

Y TIOHSTHIA: KJIETKH (DYKapHOTHUYECKas,
pOKapuOTHYECKast ), IUIa3MaTHIecKas MeMOpaHa
(mna3Manemma), NIMKOKaJIMKC, TPAHCIIOPT
BEUIECTB ([TACCUBHBIN, aKTUBHBIN ), SHIOLUTO3
(parouuTos, MUHOIUTO3), IK30IIUTO3, KJIETOUHAS
CTEHKa, HYKJICOM]I.

CpaBHUBaATh MEXy CO00i1

9YKapHOTHUYECKUE U POKAPHUOTUUECKHE

KJIETKH; OTMEYaTh CXOJCTBO U Pa3INyus B
CTPOEHUU KJIETOK OaKTepui, )KUBOTHBIX,
pacteHuil u rpudoB




ee CBOMCTBA U (YHKITUH.
emoncmpayuu:

Ilopmpemui: A. JleBenryk, P. I'yk, T.
[lIBann, M. IIneinen, K. bap, P.
Bupxos.

Tabauywvl u cxemwvl: «CTpoeHHE
IYKapUOTHUECKOU KIETKNY, «CTpoeHue
KUBOTHOH KJIETKN», «CTpoeHHe
pacTuTenbHOM KiIeTKNY, «CTpoeHue
MPOKAPHUOTHYECKOMN KIIETKI.
ObopydosaHue. CBETOBOI MUKPOCKOIIL,
MUKpOIIpenapaTsl paCTUTEIIbHBIX,
KUBOTHBIX U 0aKTEPUAIIbHBIX KJIETOK

3.8

Crpoenue
AYKapUOTHYECKOU KJIETKH

[uTomna3zma u ee OpraHou/IbI.
OnnomeMOpanHble opranoun bl kiaetku: JI1C,
anmapart 1'osb KM, TU30COMBI.
ITosryaBTOHOMHBIE OpraHON/IbI KJIIETKHU:
MUTOXOHJIPHH, IIITACTUIBL.

[IpoucxoxaeHre MUTOXOHAPUI U

macTul. Buasl mnactun.

HememOpanHbie opraHou bl KJIIETKH: pUOOCOMBI,
KJIETOUHBIM LIEHTD,

LEHTPUOIH, PECHUUKH, KTyTUKH. DYHKIIUU
OpPraHOUJIOB KJIETKH.

Bxurouenus. Anpo — perynsaTopHbIN HEHTP
kieTku. CTpoeHue saapa: saepHas

000J104Ka, KapuoIjia3mMa, XpoMaTHH,

PackpsiBaTh conepikanre TEpPMUHOB U
MOHSTUIN: TUTOTUIa3Ma, OPTaHOUIBI,
sHjomIazmMaTudeckascets (I11C),

anmnapar [ oJ1bJIKu, TU30COMBI, BaKyOJlb,
MUTOXOHJIPHH, TIIACTH/IBI (XJIOPOILIACTHI,
XPOMOILIACTHI, JIEHKOIUTIACTHI), PUOOCOMBI,
MUKpPOTPYOOUKH, KIIETOUHBIA LIEHTP
(eHTpocoma), pECHUYKH,

KT'YTUKH, BKIIOYCHHUSL, SIAPO, siAepHasi 000JI0UKa,
Kapuoria3Ma, XpOMaTHH, SAPHIIIKO,
XPOMOCOMBI.

OnucheIBaTh CTPOCHUE DYKAaPUOTHYECKON KIIETKH
10 N300pakeHUSIM

¥ Ha MUKpOTIpenaparax;




SIIPBILIKO. XpOMOCOMBI. TpaHCcIopT BEUIECTB B
KJIETKE.

emoncmpayuu:

Ilopmpemeur.: A. JleBenryk, P. I'yk, T.
[lIBann, M. IIneinen, K. bap, P.

Bupxos.

Tabnuywt u cxemvi: «CTpoeHUE
IyKapUOTHUECKOH KIETKN», «CTpoeHue
KUBOTHOM KJIETKN», «CTpoeHHe
pacTHTENhHOU KIIeTKH», «CTpoeHue
MPOKAPHUOTHYECKON KIIETKW,

«Ctpoenue anpa kietkuw». Obopyoosanue:
CBETOBOM MHUKPOCKOII, MUKPOIIpENapaThl
PACTUTENBHBIX U JKUBOTHBIX KJIETOK.
Jlabopamopuwie u npakmuueckue padomal:
JlaGoparopHas pabota Ne 2. «M3yuenue
CTPOCHHMS KJIETOK PACTCHHM, )KUBOTHBIX U
OaxkTepuii O]l MUKPOCKOTIOM Ha TOTOBBIX
MUKpOTIperiapaTax U X OIMUCAHUE)

KJ1acCU(UITUPOBATh OPTaHOUIBI

B 3aBUCUMOCTH OT 0COOEHHOCTEH UX CTPOCHHUS
(omHOMEMOpaHHBIC, ABYMEMOpPAaHHbBIC,
HeMeMOpaHHBIC); OMUCHIBATH (DYHKIIMH KaXIO0TO

OpraHouja B KJIETKE.
XapakTepu30oBaTh KJIETOYHOE SAPO KaK MECTO
XpaHeHus, nepeaayu (yABOCHHUE XPOMOCOM) U
peayinzanuy (TpaHCKPUIILUSA)

HACJICJICTBEHHON MH(POPMAITUH KIICTKH.
[lepeuncnarh U OMUCHIBATH KOMIIOHEHTHI Sipa U
ux QyHKIHM;

CxeMaTuyHO H300paXkaTh CTPOCHUE
PacCTUTENBHON U )KUBOTHOU KIETKU. OOBSACHATH
OMoI0rHYecKoe 3HaYeHNE TPAHCTIOPTA BEIIECTB B
KJICTKE

HNToro yacos 1o Teme

Tema 4. }ICH3HeIleHTe.TIbHOCTL KJIC€TKH
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OOMeH BEIIECTB.
[TmacTuueckuii oOMeH.
dortocunTes.

XeMOCHHTE3

OOMeEH BEIIECTB, HIIH META0O0IM3M.
Accummisnus (TUIaCTUYECKH 0OMeH) 1
JTUCCUMUIISALIUS (DHEPTETUYCCKUIT

00MEH) — JB€ CTOPOHBI €TUHOTO

PackpsiBath copepxaHie TEpPMUHOB U
MOHSATUI: OOMEH BEIIECTB U
MpeBpaIICHUE YHEPTUH (META00IIU3M),
aCCUMMJISILIUSA, TIJTACTUYECKUN OOMEH,




npouecca Merabonusma. Poib 3akoHOB
COXpPaHEHHUS BEUIECTBA U YHEPTUU

B IOHUMaHUM MeTabonu3ma. Tunsl oOMeHa
BEIIIECTB: aBTOTPOQHBII

u rerepotpodHbIi. Ponb hepmMeHTOB B
oOMeHe BEIIeCTB U MPEBPAICHUH SHEPTUU
B KiIeTKe. DOTOCUHTES.

CaertoBas u TeMHOBas (a3bl GOTOCUHTE3A.
Peakuuu porocunTesa. DPpPekTuBHOCTH
(dhoTocuHTE3A.

3HavyeHue GOTOCUHTE3A IJIsl KUZHHU HA
3emiie. BiiusHue ycnoBuii cpesipl

Ha (POTOCUHTE3 U CIIOCOOBI IOBBIIIEHUSI €T0
MIPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUH.
XeMOCHHTE3. XEMOCUHTE3UPYIOILINE
OaxkTepuu. 3HaYEHHE XEMOCUHTE3a AJIs
KU3HU Ha 3eMIIe.

Hemoncmpayuu:

Ilopmpemui: K. A. Tumupsses.

Tabnuyel u cxemvl: «XIJIOPOILIACTY,
«DOTOCUHTE3»

JTUCCUMUIISALINS, DHEPTeTHUECKUI OOMEH,
dbotocunTe3, hoTonus, hpochoprimpoBaHue,
MEPEHOCUYUK MPOTOHOB, XEMOCHUHTE3.
OnuceiBaTh (HOTOCHHTES, MPOILECCHI,
MIPOTEKAIOIIIKE B CBETOBOM U TEMHOBOM (pase.
BEISBISTE MPUYMHHO-CIICICTBEHHBIC CBS3H
MEXTy MTOTJIOMIEHUEM COJTHEYHON YHEPTUHU
XJIOPOMUILTIOM B CHHTE30M Mosiekyn ATD.
CpaBHHBATh UCXO/IHBIC BEIIECTBA,

KOHEYHBIE MPOAYKTHI U YCTIOBHS

IIPOTEKAHUs PEAKLIUA CBETOBOU

U TeMHOBOH ¢a3bl porocunresa; CpaBHUBATH
¢dorocunTe3 u xeMocuHTe3. OLEeHNBATh 3HAYCHUE
(oTOCHHTE3a M XeMOCHHTE3a JIJIs )KU3HU Ha
3emie

4.2

DHepreTuyeckuii 0OMeH

DHepreTudyecknii 0OMeH B KIIETKE.
Pacmenienre BEmiecTB, BEIICICHUE

1 aKKyMYJIUPOBAHHUE SHEPTHH B KJIETKE. DTaIbI
JHEPreTHIeCKOro oOMeHa.

I'mukonu3. bpoxkeHnen ero BUbI.

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATHUI: DHEPreTHUECKUI 00OMEH,
[JINKOJIN3, MOJIOUHOKHCIIOE OpOKEHHE,
CHHUPTOBOE OpOKEHUE, OHOIOTHUECKOE
OKHCJIEHHE, KJIIETOUYHOE JbIXaHUE,




KucnoponHoe okucnenue, uinu JUCCUMUIIALINSA, (DEPMEHT.

KIICTOYHOC JbIXaHHC. Xapaktepru3oBaTh OOMEH BEIIECTB
OxuciurensHoe GpochopuupoBaHue. ¥ [IPEBpaIlieHUEe SHEPTHH (METa00IM3M) KaK OJHO
3(1)(1)6KTI/IBHOCTB OHCPICTUUCCKOT' O oOMeHa. HUX CBOMCTB JKHUBOTO.

emoncmpayuu: [lepeuncnarbs 0coOeHHOCTH

Tabnuysl u cxemol: «TUNBITATAHUS, IUIACTUYECKOI0 U S3HEPTETUIECKOTO
«Metabonu3my», «MHUTOXOHAPHUS, oOMeHa B KJIETKE; yCTaHABINBATh
«DHEPreTuuecKuii 0OMeH» B3aMMOCBS3b MEXKIY HUMU.

Paznuuate Tumbl 0OMEHa BEIIECTB B

KJIETKE: aBTOTPO(HBII

U TeTepoTpOQHBIN.

OmnuchIBaTh 3TAIbl SHEPTETUUECKOTO OOMEHa
(IOATOTOBUTENBHBIN, OECKUCIOPOAHBIN,
KHCJIOPOJIHBIH)

Y CPaBHUBATh UX MEXKIY COOOIA.
XapakTepu3oBaTh PeaKLUU IITUKOIN3a,
Opo’keHUsl, KJIETOYHOTO JAbIXaHHS; BBISABISATH
MPUYUHHO-CIIECTBEHHBIE

CBSI3U M@Ky TJIMKOJIM30M, KIIETOYHBIM
JIIXaHUEM B CHHTE30M MOJIeKyT ATO.
CpaBuauBaTh 3 (HEKTUBHOCTH OECKUCIOPOTHOTO
1 KUCJIOPOJTHOTO

ATAIoOB

BrocunTes Geka 2 Peakuuu MaTpuuHOro cunrtesa. I'eHeTndeckas PackpeiBaTh colepkaHu€ TEPMHUHOB U
unpopmanus u JHK. MOHATUN: T€H, TEHETUYECKUH  KOJ,
Peanuzarus reHeTrndeckoit naopmammm MAaTPUYHBIA CUHTE3, TPAHCKPUIIIIHS,

B KJIETKe. I €HETUYECKUM KO HEro TpaHCIAOWA, KOAOH, aHTUKOOH,




CBOMCTBA. TpaHCKPHUIILIMS — MATPUYHBIA CHHTE3
PHK. Tpancnsauust — 6mocuHTe3 Oenka. DTamsl
TPaHCIISIUH.

KonupoBanuneamunokucinot. P oi1b
pubdocomB OnocunTe3e Oelnka.
emoncmpayuu:

Ilopmpemui: H.K. Konp1oB.

Tabauywvl u cxemor: «Ctpoenue JTHK»,
«Ctpoenue u pyHKIHOHUPOBAHUE TEHAY,
«Cuntes 6enkay, «Pemmukarus JITHK»,
«['eHeTHUECKHUN KOI».

Obopydosarnue: MOACTU- aNITUTNKAIIAU

«Y nBoenune IHK u tpanckpunims»,
«buocunTe3 O6emkar»

pubocoma, IeHTpaJIbHas J0TMa,

MOJIEKYJIsIpHasi OnoJIoTusl.

Omnpenenars cBOMCTBA NTEHETHYECKOIO KoJa
(TPUILIETHOCTb, OJJHO3HAYHOCTb,
BBIPO’K/IEHHOCTb, YHUBEPCAIbHOCTD,
HEINEPEKPbIBAEMOCTD, HEITPEPHIBHOCTB ).
OrnuchIBaTh ATAIbl peaan3alui HacIeICTBEHHON
MH(pOpPMaLIU B KIIETKE.

CpaBHUBaTh peakUyd MaTPUYHOTO
cunte3amonekyn PHK u Oenka B kietke
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Heknerounsre
(bOpMBI KU3HU —
BUPYCHI

HexkneTounsie GOpMBbI )KU3HU — BUPYCHI.
Uctopus otkpeiTus Bupycos (/1.

W. UBaHOBCKUIA).

Oco0eHHOCTH CTPOCHUS U KUZHEHHOTO 1HKJIIA
BHUpycoB. bakrepuodaru.

bonesnu pactenuii, )KUBOTHBIX

1 4eJIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc
uMMyHoeduuTa yenoseka (BUY) —
BO30OYIUTEND

CIIN da. OOpatHas TpaHCKPHIIIMS, peBepTasa u
WHTETpasa.

[Mpodunaktrka pacnpocTpaHeHUs

BHPYCHBIX 3a00JICBaHUI.

PackpriBaTh coniepikaHue TEPMUHOB U
MOHSATUI: BUPYC, BUPYCOJIOTHS,

Karcug, 6akrepuodar, BUpyc UMMYyHO1e(hUIINTa
yenoBeka (BUY), oHKOoreHHbIE BUPYCHI.
XapakTepu30BaTh BUPYChI KaK

HEKJIETOUHYI0 (OpMY JKU3HH;

0COOEHHOCTH CTPOCHHUS

U )KU3HEIEeATEIbHOCTH BUPYCOB. ONMUCKHIBATh
KU3HEHHBIA IUKI BUPYCOB HMMYHOJEPUIIUTA
YeJI0BEKa; pa3nuyars Ha pucynkax BTM
((Bupyc TabauHOi

MO03auKn), bakrepuodar, BUY.




emoncmpayuu:

Hopmpemui: 1. 1. IBaHOBCKHIA.
Tabauywvl u cxemwvl: «Bupyco»,
«bakrepuoparn»; «CtpoeHue

1 )KU3HEeHHbIN nuki Bupyca CIIN/da,
OakTeprodara.

Obopyoosanue: monens ctpykrypsl JTHK;
MarHuTHas MOJENb-alIUIMKAIUs
«CTpoeHHE KIIETKU»

OOO0CHOBBIBATH M COOTIOIATH MEPHI
Npo(UIAKTUKU PacIIpOCTPAHEHHUS
BUPYCHBIX 3a00J1€BaHH
(pecrimpaTopHbIe, KETYT0IHO-
KUIICYHBIE, KJICIIEBON SHIEe(DaNuT,
BUY-undexmus)

HTtoro yacoB 1o TemMe 6

Tema 5. PasMHoKeHHe M WHIUBHAYaJIbHOE Pa3BUTHE OPraHU3MOB

5.1 | ’Ku3HEHHBIN UK KJIETKH. 1
Jlenenue kiaeTku. MuTo3

KiteTouHbIN MUKIT, WM )KU3HEHHBIHN ITUKJT KIIETKH.

WnTepdaza u MUTO3.

[Ipomeccel, mpoTekatoiye B uHTEpdase.
Penukanust — peakiysi MAaTpUYHOTO CHHTE3A
JHK. Ctpoenue xpoMocom.

XPOMOCOMHBII HA0Op — KAPUOTHIL.
JIMTTONTHBIN ¥ TalIOUAHBIN XPOMOCOMHBIE
Habopsl. Xpomatuasl. L{uronorunueckue
OCHOBBI Pa3MHOKCHHSI 1 WHIUBUYATHHOTO
pa3BUTHS

OpraHu3MoB. JleleHre KIEeTKH — MUTO3.
Craauu muro3a. [Iporeccel, npoucxoasiue
Ha pa3HbIX CTaAUSX MUTO3a. buomorndyeckuit
cMbIca MuTo3a. [IporpamMmmupyemas rubdesns
KJICTKHU —

aIlIoITO3.

PackpeiBath copep:kaHue TEPMUHOB U
MTOHATUM: KJIETOYHBIN LIUKII,

uHTepdasza, peayrIMKanus, XpoMocoma,
KapHOTHII, TaIUTOUIHBIN, TUTUIOM THBINA
XPOMOCOMHBIM HabOp, XpOMaTH]Ibl; MUTO3 €r0
ctanuu: npogasa, meracdasa, aHagasa,
Tenodasa.

OnuchIBaTh KU3HEHHBIN IIUKIT KJIETKH;
MIEPEUUCIIATD U XapaKTepPU30BaTh IEPUOIbI
KJIETOYHOTO LIMKJIA, CPABHUBATH UX MEXKIY
coboil.

OnuceIBaTh CTPOEHUE XPOMOCOM,
KapHOTHIIOB OPraHU3MOB, CPaBHUBATh
XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHUBaTh CTaJAMM MUTO3A.

PaznuuaTh Ha MUKpoITpenaparax




emoncmpayuu:

Tabauywl u cxemol.: «KIIETOYHBIA UKD,
«Pennukanus JITHK», «CtpoeHne XpoMOCOMBI»,
«MuUTO3»; MarHuTHAas MOJENb-ANIUIUKAIUS
«/lenenue xkierkm»; monens JJHK.
ObopydosaHue.: CBETOBOI MHUKPOCKON H
Mukpornpenapat «Kapuoknnes B KjieTkax
KOpEIIKa JTyKa.

Jlabopamopnsie u npakmuueckue pabomal:
JlaGopaTopHas padota Ne 3.

«Habmroienne MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKA JIyKa Ha TOTOBBIX

MUKpOIIpenaparax»

U PUCYHKaX CTaJuu MUTO3a. PackpbIBaTh
OMOJIOTNYECKUN CMBICIT MUTO3a

5.2

Dopmbl
Pa3sMHOKEHHUS
OpraHu3MOB

DopMBI Pa3MHOKEHUSI OPTaHU3MOB: OECIIONIOE 1
I0JIOBOE.

Bupl 6ecrionioro pa3MHOXKEHUS:

JIeJICHUE HA/IBOE U NMOYKOBAHUE OJTHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHue,
BEreTaTUBHOE Pa3MHOKEHUE.

HckyccTBeHHOE KJIOHUPOBAHKE

OpraHU3MOB, €0 3HAYCHUE

JUISCENIEKLINH.

ITonoBoe PAa3MHOXKCHHUEC, CTOOTINYHNA OT

0ecI10JI0TO.

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSITUN: pa3MHOXEHHE, KJIOH, TIOJIOBbIE
KJIETKU (TaMeThl), sIeKIeTKa,
CIIEPMATO30M I, 3UT'0Ta, JEJIEHUE HAJIBOE,
MIOYKOBaHUE, CTIOPYJIALM, (hparmMeHTanus,
BEr€TaTUBHOE Pa3MHOXKEHHUE, CEMEHHOE
pa3MHOKEHUE, ONBUIEHNE, IBOMHOE
OIIOIOTBOPEHUE, TTOJIOBBIE KEJIE3BI,
CEMEHHMKH, SIMYHUKH, OTIOIOTBOPEHUE
(HapyXxHOE,

BHYTpEHHEE).




emoncmpayuu:

Tabauyst u cxemor: «DOpMbI

Pa3MHOXEHHS OpraHU3MOBY, «J|BOWHOE
OTUIOZIOTBOPEHHUE YIIBETKOBBIX

pacTeHuiy, «/leneHue KIeTKkn OaKTepumn,
«BereratuBHOE

pa3MHOXEHHE pacTeHU», «CTpoeHHE MOJIOBBIX
KJIETOK»

XapakTepu3oBaTh OCOOCHHOCTH U

3Ha4YeHHe 0ECIoI0ro

U TTOJIOBOT'O CITOCOOOB pa3MHOKEHHUSI.
BriaensaTs BUJIbI 0€CIIOIOrO

Pa3MHOKCHUST; BEISIBIIATH B3AUMOCBSI3H MEXKILY
dbopmMaMu U crIocoOaMu Pa3MHOXKEHUS, U UX
OMOJIOTUYECKUM 3HAUCHHUEM.

BrnaneTs npriemMaMu BereTaTUBHOTO
Pa3MHOXKCHHUS KYJIbTYPHBIX pacTeHUi (Ha
[pUMepe KOMHATHBIX).

XapakTepu30BaTh MOJIOBbIC KICTKH:
STATICKJICTKH, CTICPMATO30HU/IbI; BBISBIISTh
0COOCHHOCTH

UXCTPOCHHUS

5.3

Meiios

Meiio3. Cragun wmeiioza. Ilponeccsl,
MPOUCXOJAIIME Ha CTaaAMsIX Meio3a.
[ToBeneHne XpoMOCOM B MEHO3E.
Kpoccunrosep. buonornueckuii cMbici u
3HAYEHUE Meo03a.

emoncmpayuu:

Tabauysl u cxemvi: «JleneHUEKIETKIY,
«Meno3».

Obopydosanue: moaens JIHK; maruutHas
MO/IETb-aNTUIAKAIUS

«JleneHne KICTKM

PackpsIBaTh cofep:kaHue TEPMUHOB U
MMOHATHI: MEH03, KOHBIOT AT

XPOMOCOM, ITEPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepHu30BaTh MEH03 Kak Crocod
KJIETOYHOT'O ICJIEHHUS]; ONIUCHIBATH MEHO3 110
CTaJusIM; CPABHUBATH CTAIUU MEH03a U MUTO3A.
Pa3nuuare Ha pUCyHKaxX CTaJuM MEWO03a;
pacKpbIBaTh OMOJIOTHYECKOE 3HAUCHHE

Meno3a




54 06pa3013aH1/1e u T'ameTorenes — mponecc 06p330BaHI/IH ITIOJIOBBIX PaCKprBaTB COoAEpIKaHUE TEPMUHOB
pa3sBUTHUE KJICTOK Y>KMBOTHBIX. Y MOHSITUI: TAMETOT€HES, CIIEPMATOT€HES,
IIOJIOBBIX KJICTOK. ITonoBbIC XEIe3bl: CCMEHHUKH OOI'CHE3, CIIepMaTO30Mu /1, aKpOCOMa,
OrmtonoTBOpeHne u ssmaHuKd. OOpa3oBaHKe U Pa3BUTHUE MOJIOBBIX | SIMIIEKIIETKA, OJSIPHBIC TEIbIIA.
KJIETOK — TaMeT (CIIepMaTo30u/l, SSHIEKIIeTKa) — | XapaKTepru30BaTh OCOOCHHOCTH
CIIEpMAaTOreHE3 raMeToreHe3a y JKMBOTHBIX W €ro CTaJuu;
u ooreHe3. OCOOEHHOCTH CTPOCHUS IIOJIOBBIE KJIETKHM JKMBOTHBIX M OIIMCHIBATh
SIMIEKJIETOK U CIIEPMATO30MI0B. MPOLECC UX PA3BUTHSL.
OmnonorBopenue. [lapreHorenes. CpaBHHBATh CIIEPMATOTE€HE3 U OOTEHE3.
Hemoncmpayuu: OnuchIBaTh OIUIOIOTBOPEHUE, OMOJIOTHYECKOE
Tabauywt u cxemor: «IIpsMoen HepsMOE 3HAYEHUE OIJIOIOTBOPEHHUS
pa3Burue», «l'ameroreHes
y MJIEKOIIUTAIOIUXHU YesoBeka». Qbopydosanue:
Mo/elIb MeTaazHOH XpOMOCOMBI, MUKPOCKOTI,
MuUKpornpenapaTsl «CriepMaTo30u bl
MJIEKOIIMTAIOMIETO», «SHIeKIeTKa
MIJIEKOIHUTAIOIIETO).
Jlabopamopuvie u npakmuueckue padoomol:
JlabopaTtopHas pabota Ne 4. «M3yuenue
CTPOEHUS MOJOBBIX KJIETOK HA FOTOBBIX
MHKpOIIpernapaTax»
55 I/IHI[I/IBI/II[yaJ'ILHOC I/IH)II/IBI/I,HyaJ'IBHOQ pa3BUTHE (OHTOFCHGS). PaCKpLIBaTL COZCPKAaHUC TCPMHUHOB U
pa3BUTHE OMOpPHOHATBHOE Pa3BUTHE MOHSTUI: OHTOTE€HE3, SMOPHOTEHE3, 3UTOTA,
OpraHU3MOB nIpoOseHue, 6J1acTOMEPHI,

(aMOprorenHes). DTarbl SMOPHOHAIIEHOTO

Pa3sBUTHA Y TO3BOHOYHBIX )KUBOTHBIX:

MopyJa, Oactysa, 61acToIeNb,




Npo0JieHue, racTpyJsilus, OpraHOreHes.
[TocTamOpuoHansHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PA3BUTHS:

psIMOE, HE MPSAMOe (JIMIUHOYHOE).

Bnusinue cpensl Ha pa3BUTHE

OpraHu3MoB; (PaKTOPHI, CIOCOOHBIC BHI3LIBATH
BPO’KJICHHBIE YPOJICTBA.

Poct u pasButue pacrenuil. OHTOreHe3
LIBETKOBOT'O PACTEHHUS: CTPOCHHE CEMEHHU, CTaIUU
pa3BUTHA.

Hemoncmpayuu:

Tabauywt u cxemvi: «OCHOBHBIE CTaTUU
OHTOreHe3a», «[Ipsimoe u HenpsMoe pa3BUTHEY,
«/IBOMIHOE OTIOJOTBOPEHHE YIIBETKOBBIX
pacTeHui)

ractpyia, He|pyna, OpraHOreHes;
3apOJIBIIICBBICTUCTKH: SKTOJIEPMa, ME30/IepMa,
9HTO/IEPMA; TOCTIMOPHOHAIILHOE Pa3BUTHE:
psMOE M HENPSAIMOE (JINYMHOYHOE);
MeTamop(ho3, Meracropa, MUKpOCIopa,
TBUIBIIEBOE 3€PHO, CIIEPMHH, 3aPO/IbIIIEBBINA
MEIIIOK, TBOMHOE OTIOIOTBOPEHUE.
Omnpenensts 3Tanbl SMOPUOHAIBHOTO PA3BUTHS
XOP/OBBIX Ha CXeMax

U IIperapaTax v OMHUCHIBATH MPOIIECCHI,
MIPOUCXOISIINE HA KaXKIOM JTarle.

CpaBHUBATH IIEPUOJIBI OHTOTCHE3a; MPSMOE H
HernpsaMoe (JTMIMHOYHOE)

OCTAMOPHOHAIILHOE Pa3BUTHUE, 3aPOIBIIIH
YeNoBeKa U IPYTUX XOPAOBBIX.

OOBACHATH OMOOTHYECKOE 3HAUCHUE PA3BUTHS C
MeTraMopdo30M;

OTpUIATENbHOE BIUSHHE aJIKOTOJIsI, HUKOTHHA U
JIPYTUX TepaTOTeHHBIX (aKTOPOB Ha Pa3BUTHE
3apo/Iblllia YeI0BeKa.

OnuceiBaTh MpoIecc IBOMHOTO

OIINIOAOTBOPCHUSA Y IBETKOBBIX paCTCHI/Iﬁ

HToro uyacoB 1o Teme




Tema 6. HacjiencTBEHHOCTh H H3MEHYMBOCTh OPraHNU3MOB

6.1 | Ieneruka — Hayka 1 [Ipenmer u 3a1aun reneTuku. Posb PackpeiBath conepkanue TEPMUHOB U
0 HACJIEJICTBEHHOCTH U LIUTOJIOTHU U SMOPHOJIOTUH B MOHSTHM: T€H, FT€HOM, T€HOTHII,
H3MEHYMBOCTH CTaHOBJICHUY I'eHeTUKHU. Bkian (EHOTHUII, XPOMOCOMBI, AJUICITLHBIC TCHBI

POCCHUICKHX U 3apYOCIKHBIX YUCHBIX (aymenu), rOMO3UTOTa, TE€TEPO3UTOTA,

B Pa3BUTHE T€HETUKU. METO/Ibl FTEHETHKH JIOMUHAHTHBIN NpU3HaK (T€H), PelieCCUBHBIN
(TuOpUI0IOTNYECKHUIA, npusHak (TeH), yucTas JUHUS, THOpU.
LUTOT€HETUYECKU I, MOJIEKYJISIPHO- [Tepeuncnars U XapakTepru30BaTh METOIbI
TCHETUYECKHUI ). TCHETUKH: THOPHI0JIOTHUSCKUH,
OCHOBHBIC TCHETHYECKHUE TTOHSATHS. UHUTOT€HETHYECKUM, MOJIEKYJISIPHO-
I'enernmueckas CHUMBOJIMKA, UCII0JIb3yCMasd B FCHCTHHGCKHﬁ; JTOMMHAHTHBIE

cxemax CKperuBanuil. [Jemoncmpayuu: Y pELIECCUBHbBIC TPU3HAKU PACTECHUN U
Topmpemuwr: I'. Mengnens, T. Mopran, H. 1. SKHBOTHBIX.

Basuios, C. C. Hetsepukos, [Tos1b30BaTHCS TEHETHYECKOI

H. B. Tumogees-Pecosexkuit. TEPMUHOJIOTUEN U CUMBOJIMKON IS
Obopyoosanue: MOJEINb- alTTUKAIINS 3ATTHCH TeHOTHITHYECKIX CXeM
«MoHOTHOpUTHOE CKpEIIBaHKEY, repoapuii CKpeIIMBAHUS

«I"opox moceBHON»

6.2 3aKOHOMepHOCTH 1 3aKOHOMepHOCTH HacJIeAOBaHU PaCKpBIBaTB coacpKaHue TCPMHUHOB H
HacJe10BaHUs TPU3HAKOB. MPU3HAKOB, YCTAHOBJIEHHBIE MTOHSTUI: MOHOTHOPHTHOE CKPEIIUBAHUE,
MounorubpuaHoe I'. Menaenem. MoHOTHOpUHOE CKpEIIUBaHNUEe. | (PEHOTUMUYECKHE TPYIIIIBL,

CKpELLMBaHUE 3akoHeTMHOO0Opa3us THOPUIOB IEPBOTO TUOPHUIOTOTHYECKUN METOI,

TTIOKOJICHHA. HpaBI/IJ'IO JAOMUHHUPOBAHUA. 3akoH
PaCIICIVICHU S ITPU3HAKOB. I'unore3a 4YMCTOTHI
TraMcET.

IlonHOEM HEMmoIHOE JOMHUHHUPOBAHUC.

YUCTBIC JIMHUU, JOMUHUPOBAHHUEC I'CHOB (I'IOJ'IHOC,

HEIOJIHOE), paclIeIIEHUE
B MIOTOMCTBE.
OnuceiBaTh METOJUKY MPOBEACHMUS




emoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauywvl u cxemvi: <KMOHOTHOPUTHOE
CKPEIIUBAHUE U €TO IIATOTCHETUIECKAsi OCHOBAY,
«3aKOH pacHICIUICHUS ¥ €T0 [IUTOTCHEeTUIEeCKas
OCHOBa», «3aKOH YHUCTOTBI FaMET.
Obopyoosanue:

MOJIeTU-aNIIUKAu « MOHOTHOPHUTHOE
cKkpeniuBanuey, «HermomHoe

JTOMUHUPOBaHHUEY, TepOapuit «I'opox
ITOCEBHOM»

I'. MeHaeneMonbITOB 110 U3yYEHHIO
HacJIeI0BaHMsI OJHOM Mapbl IPU3HAKOB y
ropoxa IOCEBHOTO.

PackpbIBaTh conepkaHue 3aKOHOB €MHO00pa3us
ruOpUIOB NIEPBOTO MMOKOJICHUS U 3aKOHA
pacuierieHust. OOBACHATH TUIIOTE3Y YUCTOTHI
raMeT. 3aluchiBaTh CXeMbl MOHOTHOPUIHOTO
CKPEIIMBAHUSA, OOBSICHATH €TO IUTOIOTUYECKHE
OCHOBBI M peIIaTh

TEHETHYECKUE 331a4n

Ha MOHOTMOpHUJIHOE CKpEIIMBaHHE

6.3

Jurubpunnoe
CKpeIMBaHue. 3aKOH
HE3aBHCHUMOTO
HacJIeJOBaHHS
MIPU3HAKOB

JurubpuaHoe cKkpeimuBaHue. 3akoH
HE3aBHCHUMOT'0 HACJIEOBAHUS TPU3HAKOB.
[{uToreHeTHYEeCKHEe OCHOBBI JTUTHOPHTHOTO
CKPCIIUBAHUS.

AHanuzupylomiee CKperuBaHme.
Hcnonbs3oBanne aHATM3UPYIOMIETO
CKPEIIUBAHUS JTIsI ONIPEICICHUS

TE€HOTHIIA OCOOH.

Hemoncmpavyuu: [lopmpemor: T'.
Mennens.

Tabauywvl u cxemwvi: «JlurndpumaHoe
CKpentuBanuey, «l{luronornyeckre OCHOBBI
JUTUOPUTHOTO CKpetuBanus». Qbopyodosanue:
MO/JIEJTh- aAITIIUKAITAS

«/lurnbpumHOe CKpenBaHuE)

PackpeiBath conepkaHue TEpMUHOB

Y TIOHSITUH: TUTHOPUTHOE CKPEIIIMBAHHE,
aHaJIM3UPYIOLIEE CKPEIINBaHUE.

OnwuceiBaTh onbITH I'. Menaens

10 U3YYECHUIO HACIICIOBAHUS ABYX Nap IPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpeiBath conepkanue 3aKoHa
HE3aBHCUMOIOHACJIEI0BaHUSI IPU3HAKOB.
[IpuMeHAT MaTeMaTHYeCKHil pacuer ¢
ITOMOIIBIO MeToa MEPEMHOKEHUS
BEPOATHOCTEN W 3alHUCh C IOMOUIBIO
(hEHOTUTTNYECKUX PATUKAIOB

pacIIEIUICHUs] MPU3HAKOB y TOTOMKOB IO
(GeHOTHUITY U TEHOTHUTTY.

3anuchIBaTh CXEMbl AUTHOPUIHOTO




CKpClIInBaHu, OOBICHSATH €TI0
LHUTOJIOTHYECKHUE OCHOBBI U PEIIATH

TeHETHYECKUE 3aJ]aui Ha TUTUOPUIHOE
CKpelBaHue

6.4

CuemnsieHHOE
HaCJIeJIOBaHUE NMPU3HAKOB

CuerieHHOE HaclieJoBaHue Mpu3HakoB. Pabora
T. Moprana no cenjaeHHOMY HacJaeJ0BaHHIO
reHoB. Hapymenue crenieHus reHoB B
pe3yJsibTaTe KpOCCUHIoBepa. XpoOMOCOMHAs
TEOpUsl HACIIEICTBEHHOCTH.

I'eneTnyeckue KapTel.

Hemoncmpayuu: [lopmpemuor: T.

Mopran. Tabauywl u cxemoi:

«Meiio3y,

«['eneTnueckne KapThl paCTEHUM, KUBOTHBIX U
YeJI0BEKAY,

«B3anmo1eliCTBHE aJUIEIBHBIX T€HOBY.
Obopyoosanue: MUKpoOIpenapar
«lpo3oduna» (Hopma, MyTaruu Gopmbl
KpBUIBEB U OKPACKH Te€Ja), MUKPOCKOII,
Mozenb-anmiukanus «llepekpect xpoMocom».
Jlabopamopuvie u npakmuueckue padomal:
JlabopaTtopHas pabota Ne 5. «3yuenue
pe3yabTaTOB MOHOTHOPHUIHOTO

U TUTUOPUTHOTO CKPEIMBAHUS

PackpeiBath conep:xanue TEpMUHOB

W IIOHSATHH: CICINICHHOE HACJICIOBAaHNUE
MPU3HAKOB, PEKOMOWHAIINS TCHOB,
TEHETUYECKUE KapThl XPOMOCOM, MOPTraHH/IA.
Ha3piBaTh OCHOBHEBIE TTOJIOKECHHUS
XPOMOCOMHOW TEOPUH

HacieAcTBeHHOCTH T. Moprana;
packphIBaTh cojepxkanue padboTsl T.
MopraHna 1o ClerieHHOMY

HACJICTOBAHUIO T€HOB U IPUYUHBI
HApYIIEHUS CLETUICHUS MEXy TeHAMMU.
3anuchIBaTh CXEMbI CKPEIIMBAHUS TTPH
CILIEIIJIEHHOM HAacJIeA0BaHUU, OOBICHATE
MPUYMHBI PEKOMOWHAIINY T€HOB,
OIIPEAENATh YUCIIO TPYIIII

CLETUICHUS T€HOB; PeIIaTh TEHETHYECKUE 3a]a4u
Ha CIICIICHHOE HACJICIOBaHIE




y Ap030( bl HA TOTOBBIX

MHUKpOIIperapaTax»

6.5 | I'eneruka nona. I'eneTuka nona. XpoMOCOMHOE OIIPEEIICHHUE PackpsIBaTh conep;kaHre TEpPMUHOB U
Hacnenosanue npusHakos, rosia. AyTocoMbl MOHATHUI: XPOMOCOMHBIN HA0OP, ayTOCOMBI,
CLEIUIEHHBIX C IIOJIOM Y MOJIOBBIE XPOMOCOMBI. ['OMOrameTHeie U IIOJIOBBIE XPOMOCOMBI, TOMOT'aMETHBIH I101,

reTepOraMeTHbIE OPraHU3MBI. reTeporaMeTHbIN
HacnenoBanue npu3HaKoB, CHEIJICHHBIX € I10J1, CLIETUIEHHOE € TI0JIOM HACJIEI0BaHUE
1OJIOM. [IPU3HAKOB.
ﬂeMOHcmpauuu: OOBACHATH OUTOJIOTUYCCKUEC OCHOBBI
Iopmpemeui: I'. Menaens, T. Mopran, H.J. XpPOMOCOMHOI'O M€XaHHU3Ma OIIpeCIICHUA 10J1a Y
Basuios. Pa3JIMYHBIX OPTAHU3MOB.
Tabnuywl u cxemsit: «I'eHETHKA TT0IAY, CpaBHHBATH 3aKOHOMEPHOCTH HACIICIOBaHHUSI
«3aKOHOMEPHOCTH HAcClIeIOBaHUs, CLICTITIEHHOTO | TPU3HAKOB, CLUCIICHHBIX U HE CHCIIJICHHBIX
¢ osiom», «KapHoTHIIBI YeoBeka M SKMBOTHBIX»| CHOJNOM. Pemars
TEHETUYECKHUE 3a/1a4M HAa HACJIEJOBaHUE
CLEIJICHHBIX C ITOJIOM IPU3HAKOB

6.6 | 3MeHunBOCTS. HN3MeHunBOCTh. BUbI H3MEHUHBOCTH: PackpeiBath coniepxanne TEpPMHUHOB U
Henacnencreennas HEHACJIEJACTBEHHAs U HACJIEICTBEHHAs. MOHATUI: U3MEHUYHUBOCTb,

W3MEHYMBOCTh Posb cpenibl B HEHACIEACTBEHHOM HACJIEACTBEHHAs N3MEHYUBOCTb,

M3MEHYMBOCTH. XapaKTEePUCTHKA

MO (PUKAITUOHHON U3MEHUYUBOCTH.
BapuanuvoHHBIN psii M BapualluOHHast KpUBasl.
Hopwma peaknuu npusHaka.

KonnuecTBeHHBIE N KAUECTBEHHBIE IPU3HAKU U
X HOpMa PEaKLHH.
CaoiicTBaMOIM(pHKAIIMOHHON

WU3MEHYHUBOCTH.

HEHAaCJIEJICTBEHHAs] U3MEHYHUBOCTD,
MOU(UKAIIMOHHAS] U3MEHYHUBOCTb,
BapUaIlMOHHBIN psAJl, BAPHAHTA,
BapUallMOHHAs KpuUBasi, MPHU3HAK, HOpMa
peaxkuuy, KOJIMYECTBEHHbIE U
KaueCTBEHHBIE IIPU3HAKHU.
KnaccugunupoBats Bubl
M3MEHYMBOCTHU M BBISBIISATH UX




emoncmpayuu:

Tabauywl u cxemwvl: «BUabl H3MEHYUBOCTHY,
«MoaudukanmoHHas U3MEHUYUBOCTD.
Jlabopamopuvie u npakmuueckue padoomol:
JlaboparopHast pabora Ne 6. «M3yueHue
MOIU(PHUKAITMOHHON H3MEHUNBOCTH, IOCTPOCHUE
BapHAIOHHOTO psAJa

Y BapUAILIMOHHOMN KPUBOII»

OHOJ0rHYecKre 0COOEHHOCTH.

[lepeuncnars cBoiicTBa

MOIU(PUKAITMOHHON N3MEHYHBOCTH U
00BACHATH €€ 3HaUYECHUE

JUTSI OPTAaHU3MOB.

PaznuuaTh KOJIMYECTBEHHBIC

1 KaueCTBEHHBIC ITPU3HAKHU; CTPOUTH
BapHAIIMOHHBIN PsiJ, BAPHAIIMOHHYIO KPUBYIO,
BBIYHUCIIATh CPEIHEE 3HAUCHUE

MpU3HaKa

6.7

HacnencrBennas
HU3MCHYNBOCTD

HacnencTBenHas, uinu reHoTUNIMYecKas
M3MeHYnBOCTh. KoMOMHaTUBHAS
W3MEHYHUBOCTH. Mel03 U IIOJIOBOM MPOLIECC —
OCHOBa KOMOMHATHBHON U3MEHYUBOCTH.
MyTanuoHHasi “3MEHYUBOCTb.
Krnaccudukanus Mmytaiuii: reHHBIE,
XPOMOCOMHBIE, T€HOMHBIE.

Yacrora v npyuunHbI MyTalui. MyrareHHb1e
(hakTopsI.

3aKOH TOMOJIOTUYECKUX PSIJIOB

B HacJeACTBEHHOU u3menunsoctu H. 1.
BasuiioBa. BHesnepnas

HACJIEICTBEHHOCTb U U3MEHYUBOCTb.
emoncmpayuu:

Ilopmpemui: I'. ne ®pus, H. N. BaBunos.
Tabauysl u cxemol: «MyTalmOHHAS

PackpbIBaTh cofep:kaHue TEPMUHOB U
MOHSATUI: HACJEACTBEHHAs! N3MEHYUBOCTb,
KOMOHMHATHUBHASI U3MEHUUBOCTb,
MyTallMOHHAsi ”3MEHUYHUBOCTh, MyTaHT,
MyTaluu:

TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;
MOJIMIUIOU NS, aHEYTIIIOUAMS, MyTareHbl.
XapakTepru3oBaTh HACJIEICTBEHHYIO
W3MEHYUBOCTH; (OPMYITHUPOBATH 3aKOH
TOMOJIOTUYECKUX PSATOB

B HacJIeACTBEHHOU m3MeHnuyuBocty H. Y.
BaBuinoBa 1 0OBICHITH €ro

3HaYEHHUEANsT OUOJIOTHH U CENEKIIUU.
KnaccudumnupoBars MyTaluu: TeHHBIE,
XPOMOCOMHbBIE, TEHOMHBIE U TPUBOAUTH MPUMEPHI
MyTalum.

OOBICHATH MPUINHBI BOSHUKHOBEHHUS




U3MEHYHBOCTBY.
Ob6opydosaHue: MEKPOCKOII, MUKpOIIpenapar
«lpo3oduna» (Hopma, MyTaruu GOpMbI
KPBUIBEB M OKpacKa

Tela); KOMHATHBIC PACTEHHUS C MIECTPOI OKPACKON
JIUCTHEB.

Jlabopamopnvie u npakmuyeckue padomo:
JlabopaTtopHas padota Ne 7. «AHanu3

MyTaIui y 1p0o30(HIbl Ha TOTOBBIX

MUKpOIIpenaparax»

MyTalui, poiib (HaKTOPOB-MYyTAareHOB.
CpaBHUBaTh BUJbI MYTAllHii; BBISBISTDH
MPUYMHBI HACJIEICTBEHHON U3MEHUNBOCTH,
HWCTOYHUKHU MYTAareHOB B OKPY>KalOLIEH cpejie
(KOCBEHHO).

XapakTepu3oBaTh BHESAIEPHYIO
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTD

6.8

I'eneTuka yenoBeka

I'eneruka yenoseka. Kapuotun venoneka.
OCHOBHBIE METO/IbI TEHETHKH YEJIOBEKA:
reHeaJoTH4eCKUi, OJTM3HEI[OBEIMT,
IIUTOICHETUYCCKUM, OMOX MMUYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKUM.
CoBpeMeHHOe oTpe/ieJIeHue TeHOTHTIA:
MOJTHOTEHOMHO€E CEKBEHHUPOBAHUE,
T€HOTUIHPOBAHUE, B TOM YUCIIE C
momorisro I11[P-ananu3za.
HacnencrBennsie 3a00JIeBaHUS Y€IIOBEKA:
reHHEBIE 001e3HU, 00JIE3HH C
HaCJIeICTBEHHOMN
MPEAPACIIONO0KEHHOCTHIO, XPOMOCOMHEBIE
Ooire3nn. ComaTHdecKue

Y T€HEepaTUBHbIEC MyTal1H.

PackpsiBath copepxaHiue TEpPMUHOB U
MTOHATUI: KAPUOTUII YEJIOBEKA,
LUTOTEHETUYECKUNA METO/,
reHEaJIOTUYECKUI METO, POIOCIIOBHBIE,
OJM3HELOBEIN METOM, HACICICTBCHHEIC OOIC3HU:
(MOHOTEHHBIE,

C HaclIeZICTBEHHON MPEIPacoI0KEeHHOCTBIO,
XPOMOCOMHBIE), MEAUKO-TEHETUUECKOE
KOHCYJIbTUPOBAHHE.

[lepeuncnsaTb 0COOEHHOCTH U3yUEHUS
TEHETHUKH YEJI0BEKA; IPUBOINUTH IPUMEPHI
HaCJIEICTBEHHBIX 00JIE3HEN

4eJI0BEKA, XapaKTEPU30BaTh METOIbI UX
npodUIaKTUKN; 000CHOBBIBATH 3HAUEHUE
MEIUKO-TEHETUYECKOT O




CrtBoJioBbI€ KIETKU. [IpUHIIUTIBI 370pOBOTO
o0pasa KW3HH, TUarHOCTUKU, TPOPHITAKTUKH U
JIEYEHHU TeHETHYEeCKUX 0ose3Heil. Menuko-
TeHETHYECKOE KOHCYJIbTHPOBAHUE. 3HAUCHUE
MEIULIMHCKON MeHETUKHU

B IIPEIOTBPAIICHUH U JICYCHUN

FeHETUYECKHX 3a00JIEBAHUI YeIOBEKA.

Hemoncmpayuu:

Tabnuyvr u cxemwi: «HacnemnoBanue
pe3yc-paktopa», «l'eHeruka  rpynn
KPOBU».

Jlabopamopuvle u  npakmuuecKkue

paoomol:
[IpakTuueckas pabota Ne 2.

KOHCYJIbTUPOBAHHSL.
BhISBISATH U cpaBHUBATh MEXKIY OO0
JIOMUHAHTHBIE U PEIIECCUBHBIE TPU3HAKU
YeJIoBeKa.

CocTaBlATh U aHATU3UPOBATH POAOCIOBHbIE
4esioBeKa

«CocTaBieHHe U aHaJIU3 POJIOCIOBHBIX
YeNoBeKay
Hroro gacoB no Teme 8
Tema 7. Cesiek1usi OPraHu3MoOB, OCHOBBI OMOTEXHOJI0T MU
7.1 | Ceneknus Kak HayKa 1 1 CenekIys Kak HayKa U TIpoIiecc. PackpeiBaTh copepkaHWe TEPMHHOB U

nporiece

3apoKAEHHE CENIEKIIMU U JOMECTUKALIAA. Y UEHHE
H. 1. BaBuiioBa o ieHTpax MHOroo0pasus 1
IIPOUCXOXKACHUS KYJIBTYPHBIX PACTCHUMN.
IleHTpBI NPOUCXOXKACHUS TOMAIIHUX )KUBOTHBIX.

Copr, nopoja, mramm.

TIOHATHI: CETIEKIIHSI, COPT, TOPOJIa, IITAMM,
JIOMECTHKAIIHS,

WX OJIOMAIlTHUBAHUE, LIEHTPBI MHOT000pa3us U
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTCHUN

Y J)KABOTHBIX, THOPHIN3AIIHS,

MCKYCCTBEHHBIH 0TOOP.




emoncmpayuu:

Ilopmpemui: H. . BaBunos. Tabauywt u
cxemvl: KapTa «L{eHTpsl MHOTOOOpa3us u
MIPOUCXOXKACHUS KYJIbTYPHBIXPACTCHUI,
«[Topoasl JOMaNIHUX KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTCHHID.

Obopyoosanue: MyISKH III0A0B U
KOPHEIUIOAOB AUKHUX (POopM U
KYJIbTYPHBIX COPTOB PACTEHUI;
repOapuit «CeabCKOX031iCTBEHHBIC
pacTeHus»

Ha3biBaTh U cpaBHUBATH OCHOBHBIE STAIlbI
Pa3BUTHS CEIICKITUU.

Wsnarate yuenue H. 1. BaBunosa

0 LIEHTpaxX MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHui; pa3nuyaTh IEHTPHI Ha KapTe MUpa,
CBSI3BIBATH X MECTOIIOI0KECHHIE

C oYaramy BO3HUKHOBEHUS JPEBHEHIITNX
[IABUJIN3AIIUHN.

CpaBHHBATB cOpTa KYJIbTYPHBIX PACTCHHIA,
MOPOJIBI IOMAITHUX KUBOTHBIX U UX JUKUX
MPEJIKOB.

OueHuBaTh poJib CEICKIUU

B 00ECIICYCHHUH ITPOIOBOJILCTBEHHOM

0€30IaCHOCTH YEJIOBEYECTBA

7.2

Meronsl ¥ JOCTHKEHHUS
CEJIEKIIUH PACTEHUN U
JKUBOTHBIX

CoBpeMeHHbIE METOABI CENIEKIIMH. MaccoBbIi
Y UHJUBHU1yaJIbHBINA OTOOPHI B CEJIEKIINU
pacTeHU U >KUBOTHBIX.

Onenka sxcTepbepa. binskopoacTBeHHOE
CKpelIBaHue — MHOpuuHr. Yncras
JIUHUSL.

CxpelnyBaHue YUCTHIX JIMHUM.
I'erepo3suc, wim rudbpuaHas cuia.
HeponcTBeHHoe ckpemnBanue —
aytOpuauHr. OTnaneHHas

rUOpUAM3AIHS U €eyCIIEeXH.
HckyccTBeHHBIN MyTareHes u Nojay4yeHue
MOJIUIIIION0B. JIOCTHKEHUSI CENEKLIUU

PackpbIBaTh cojiepkaHue TEPMUHOB U
MOHSTHI: UCKYCCTBEHHBIN 0TOOp,

MaccOBBIN 0TOOpP, MHIMBUAYaAIbHBIN

0TOOP, IKCTEPHEP, OIM3KOPOICTBEHHOE
CKpelMBaHue, YucTas JUHMS, TeTePO3UC,
HEPOJCTBEHHOE CKPEIIMBaHNE, HCKYCCTBEHHBIH
MyTareHes, noiaumiaouasl. CpaBHUBATh (HOPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOTrO

Y MHIUBUAYaJILHOT0), BUJBI THOPUAM3AIIAN
(6ITM3KOPOJICTBEHHOM U OTJIAJICHHOM ),
CHOCOOBI MOTYYEHUS

MTOJIMITIIONIOB.




pacTeHuM, KUBOTHBIX

MMUKPOOPTaHU3MOB.

emoncmpayuu:

Ilopmpemur: V1. B. MuuypuH,

I'. JI. Kapnieuenko, M. ®@. MiBanoB. Tabauyul
u cxemwl. «OTaaneHHast THOPUAN3ALUSIY,
«PaboTtsl akagemuka M. ®@. Banosay,
«[Tonummonausy.

ObopyoosaHue: MY TIII0JI0B U
KOPHETIIOI0B AUKUX (DOPM U KYJIbTYPHBIX
COPTOB PACTEHUU.

Jlabopamopnsie u npakmuueckue pabomal:
Dkckypcusi «OCHOBHBIE METOABI U
JOCTH>KEHHMSI CEJIEKIIUU PACTEHUM U )KUBOTHBIX
(Ha CeNEeKIMOHHYIO CTaHITUIO, TFIEMEHHYIO
hepmy,

COPTOUCIIBITATEIILHBINA yU4aCTOK

WJIHM TETUTUYHOE XO3SHCTBO)

[IpuBOANTE IPUMEPHI JOCTUKEHHUIN CENEKIIMU
pacTeHUH U KUBOTHBIX

7.3

buorexuomorus
KakK OTpacib
MIPOU3BOICTBA

buorexHoOrNsA Kak oTpacib NPOU3BOJICTBA.
I'ennas unxenepus.

Oranbl co3ganus pekomOuHanTHOM JIHK u
TPaHCT€HHBIX OpraHU3MOB. Knerounas
nHxeHepus. Kiuetounsle KyabTyphl.
MUKpOKIOHaIBHOE PA3MHOKEHNE PACTEHMI.
Knonuposanue

BBICOKOIIPOYKTHBHBIX

PackpriBaTh cosiep;kaHue TEPMUHOB

Y TIOHATUI: OMOTEXHOJIOT |, KIIETOUHAas
WHXXEHEpUs, TEHHAsSUHKXEHEPHS, KIIOHUPOBaHUE,
TpaHCTE€HHBIE

opranusmel, MO (remerndecku

MO (UIIMPOBAHHBIE OPraHU3MBbI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK

OTpacJIb IPOU3BOJCTBA, OCHOBHBIE




CEeJIbCKOX 035U CTBEHHBIX OPIraHU3MOB.
DKOJIOTHYECKUE M dTHYEeCKre poosembl. [ MO —
TEHETUYCCKH MOAU(PHUIIIPOBAHHBIC OPTaHU3MBI.
emoncmpayuu:

Tabnuywl u cxemol: «OOBEKTHI
OnoTexHonorum», «Kierounsie

KYJIbTYPBbl U KJIOHHPOBAHUEY,
«KoHCTpynpoBaHueHu MepeHoC reHoB,
XPOMOCOM)

JOCTH>KEHUSI OMOTEXHOJIOTUH B 007acTH
HPOMBIIIUICHHOCTH, CEIbCKOTO X03HCTBA U
METUIHHBL.

[lepeuncnsiTb U XapaKTEpU30BaTh
OCHOBHBIEMETOJIBI W JOCTH)KCHHS
OMOUHKEHEPHUH.

OOcyxaaTh 3KOJIOTHYECKHE

U DTUYECKHE ACTIEKTHI HEKOTOPBIX UCCIIETOBAHUN
B o0JyiacTH

OMOTEXHOIOIMH (KJIOHUPOBAHMUSI,
HCKYCCTBEHHOTO OILJIOAOTBOPEHHS,
HaIpaBJICHHOTO U3MEHEHHU S TEHOMA

U CO3/IaHUSI TPAHCTEHHBIX OPTaHU3MOB)

HToro uyacoB 1mo TeMme

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC

W3yYCHUS

TEOpUHU. DBOIOIIMOHHAS TEOPHUS M €€ MECTO B
OHMOJIOTUH.

BinsHME HBOIFOIMOHHON TEOPUH

Ha pa3BUTHE OMOJIOTUU U JAPYTUXHAYK.
CBuzerenbCcTBa BOTIOLMH.
[TajleoHTONIOrNYECKHE:!

MIOCJIEIOBATEIBHOCTD MOSIBIICHUS BU/IOB B
MAJICOHTOJIOTUIECKOM JIETOITHCH, TIEPEXOIHbIE
bopMmBl.

buoreorpaguyeckue: cxoncTBO

U pasnuune GayH UQIOp MATEPUKOB U
OCTPOBOB. DMOPHUOJIOTUYECKUE!

CXO/ICTBaM pa3indusi SMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE:
rOMOJIOTHYHbIE, aHAIIOTUYHBIE,
PYAMMEHTapHBIE OPTaHbl, ATABU3MBI.
MonekynspHo-OMOXUMHYECKUE: CXOJICTBO
MEXaHU3MOB

HaCJICACTBCHHOCTH M OCHOBHBIX

Ne Hanvenosanne KonuuectBo OCHOBHBIE BUIBI IEATEILHOCTHU
o DPa3IenoB 1 TeM 4ACOB [IporpammHoe conepxkaHue obyHaromIX A
yueOHOro npeaMeTa
Tema 1. DBoJIIOIUOHHAA OMOJIOTHA
1.1 | OBoOIHSI U METOIBI €€ 1 [TpeanochbuUIKM BOSHUKHOBEHHS SBOJTIONMOHHON | PackpbIBaThk conepkaHue TEPMUHOB U

MOHATHIL: 3BONIOLIUSA, IEPEXOAHbIE
bopMmbl, pUIOreHETHYECKUE PSA/IbI, BUJIbI-
9HJIEMUKH, BUJbI-PEIUKTHI, 3aKOH
3apObIIIEBOTO CXO/CTBA,
OMOreHeTUYECKHI13aKOH, FTOMOJIOTHYHBIE
Y aHAJIOTUYHbIE

Oprasbl, pyAMMEHTapHbIE OPTaHbl,
aTaBU3MBbI.

IlepeuncnaTs OCHOBHBIE ATAIbI Pa3BUTHUS
HBOJIFOLIMOHHOW TEOPUH.
XapakTepHu30BaTh CBUIETEIILCTBA
HBOJIFOLIMHU: MTAJIEOHTOJIOTUYECKHE,
Ouoreorpaduyeckue, sSMOPHOIOTUYECKHE,
CPAaBHUTEIBHO-aHATOMUYECKHE,
MOJIEKYJISIPHO-OMOXUMHYECKHE.
[TpuBOIUTE MpUMEpPHI MEPEXOIHBIX POPM
OpraHu3MoB, (PUITOTEHETUUECKUX PSJIOB.
[TpuBouTE POPMYIHPOBKHU 3aKOHOB




METaOOIMUECKUX MyTEeH y BCEX KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Topmpemuwt: K. Jlunnein, XK. b. Jlamapk, Y.
Hapsun, B. O. KoBanesckuii,

K. M. bap, 3. I'ekkenb, ®. Mromep.
Tabauysr u cxemwl: «Pa3BUTHE OPraHUYECKOIO
Mupa Ha 3emie, penbedHbIe TaOTHIIbI
«3apOoJIbIIIH MTO3BOHOYHBIX KUBOTHBIX,
«APXEONTEPUKCH.

Obopyodosanue: dbuoreorpaduyueckas kapra
MUpa; KOJUTeKIs «DOpMbl COXPAaHHOCTH
MCKOMAEeMbIX )KUBOTHBIX M PACTCHUII;
BIIQKHBIE MPENapaThl

«Pa3BuTne HacekoMmoro», «Pazputue
TISTYTIITKIDY

OMOT€HETUYCCKOTO U 3apOJAbIIICBOIO CXOACTBA

1.2

Hcropus pazsutus
MpEACTABICHUI

00 3BOJIFOLIMHA

OomonnonHas teopus Y. [lapsuHa.
[Tpennochbuikyu BOZHUKHOBEHHS TapBUHU3MA.
JIBUKy1IIMEe CUITBI HBOJIFOLIMM BUJIOB 110
HapBuny (M30BITOYHOE PA3MHOXKEHUE

IpU  OTPaHMYEHHOCTH  PECypCOB,
HeolpeaeneHHas HU3MEHUYUBOCTb,
6opnba 3a cyliecTBOBaHUE,

€CTECTBEHHBIN 0TOOD).

CuHTeTH4ecKast TEOpUS IBOJIIOLNUN

PackpeiBath copepkaHue TEPMUHOB

¥ IOHSTHN: CHCTEMATHKA, €CTECTBEHHBIN 1
UCKYCCTBEHHBIN OTOOP.

XapakTepu3oBaTb OCHOBHBIE
SBOJIIOIIMOHHBIC UCH, KOHILICTIIIUHI

Y TEOPUH; CPABHUBATH B3TJISAJIbIHA BU]I

u sBommonuto K. JIunnes, XK.b. Jlamapka, Y.
JapBuHa.

OuenuBarb Bkiaja JIlunHes B pa3BUTHE
CUCTEMATHUKHU U OOBSICHSTH MPUHIIHITHI




(CTD) u ee OCHOBHBICTIOIOKEHHUSI.
Hemoncmpavyuu:

Topmpemuwt: K. JIunnen, XK. b. Jlamapk, Y.
HapBuH.

Tabauyvt u cxemol: «llomynsiumy,
«Kapra-cxema mapuipyra myremectBus Y.
HapBunay, «®opMbl 60pbObI

3a CylecTBoBaHue, «KEcTecTBeHHBIN OTOOPY,
«MHorooOpa3ue COpTOB pacTeHU»,
«MHoroo0pa3zue nopo/i )KUBOTHBIX)

OMHAPHON HOMEHKIATYPHIL.

XapakTepu3oBaTh COICPKAHNE

Y 3HAYCHUE PBOIOIIMOHHOMN KoHuenuu K. b.
Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COIMAIbHO-3KOHOMUYECKHE

MIPEANOCHUIKA BOSHUKHOBEHUS
ABOJIIOIMOHHOM Teopuu Y. [lapBuHa.
PackpbIBaTh coziepkaHue IBOTFOLUOHHOM
teopun. JlapBuHa; CpaBHUBATH
HEONPEIEIEHHYIO U ONPEIEICHHYIO
M3MEHYUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOpP, GOopMBI OOPHOBI 32
CYILIECTBOBAHUE.

OnuchIBaTh MOJI0KEHUSI CHHTETUUECKOM TeOpun
sBosonu (CTD) u 0OBACHATH

ee 3Ha4YeHHEe ATSIO0UONIOTHU

13

Bun: xpurepuu u
CTPYKTYpa.
[TonmyAnus kak Kak
JJIEMEHTapHast
eANHUIA BUIA

MuxkposBosmrorus. [lomynsanus kak eIMHATIABUIA
1 DBOJIIOLUH.

Hemoncmpayuu:
Tabauywl u cxemol: «llomynsiumy,

«MyTanuoHHas U3BMEHYUBOCTEY». Obopydosanue:

MHUKPOCKOII, MUKponpenapat «J[pozoduar
(HopMa, MyTaluu GOPMBIKPBUILEB U OKPACKHU
Tesa), MoAenb-anuiukanus «llepexpect
XPOMOCOM.

PackpbIBaTh cofiepxKaHne TEPMUHOB U
MOHSTHI: MUKPOABOJIIOLIUS, BU,
KpUTEpUHU BUJA, apealt, MOMMyIIsIIHs,
reHo(oH1, MyTaluu, KOMOWHAIIUU T€HOB.
XapakTepu30BaTh BUJ KaK OCHOBHYIO
CUCTEMATUUYECKYIO €IMHUILY

U 1IEJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Beinensars kpurepun Bujia
(Mopdomornyeckuit, GU3NOTOTUIESCKHIA,




Jlabopamopnuvie u npakmuueckue pabomol:
Jlaboparopuas padora Ne 1. «CpaBHeHue
BHUJIOB 110 MOP(HOJIOTHYECKOMY KPUTEPHIO»

OMOXMMUYCCKHUI, TCHETUYCCKHIA,
AKOJIOTUYECKUM, reoTpadUIeCKHii )

U IPUMEHSITh KPUTEPUH ISl ONTUCAHUS
KOHKPETHBIX BHJIOB.

XapakTepu30BaTh MOIMYJISIIHIO KaK
CTPYKTYPHYIOCIUHHUILY BU/Ia U IBOJIOLIH.
OnuceIBaTh MOIMYJIISAINIO IO OCHOBHBIM
MOKAa3aTeNsIM: COCTaB, CTPYKTypa

1.4 | [JABuxyuue CUibl JBuxyniue cuibl (pakToOpbl) 3BOIIOIUHU BUAOB B | PacKpbIBaTh co/iep:kaHue TEPMUHOB U
(anmemeHTapHBIe (HAKTOPHI) npupoje. MyraunoHHBIN Ipouece U MOHSTHI: KOMOMHATHBHAS
JBOJIOLUHU KOMOMHATHBHAs U3MEHYUBOCTb. W3MEHUYHUBOCTh, MyTallM1, MyTallMOHHbBIN
[TomynsiIOHHBIE BOJHBI U Apeii) reHoB. MPOLIECC, MOMYJISIIMOHHBIE BOJIHBI, Apeiid
N3omsiuusa u murpauus. Jemoncmpayuu: TEHOB, W30JISLUS, MUTPALIUH.
Tabauyst u cxemol.: «JIBUKYITUE CUITBI XapakTepu30BaTh MeMEHTapHbIE (AaKTOPHI
DBOIOLIMI ABOJIIOIMU: MYTAallMOHHBIN ITPOIIECC,
KOMOHMHATHBHAS U3MEHYHBOCTD,
MOMYJISIIIMOHHBIE BOJHBI, APei] TeHOB,
W30JISIMS, MUTPALIKSL.
Ycra"naBnuBaTh NPUUYUHHO-CIIEACTBEHHBIE
CBSI3U MEKJ1Y MEXaHU3MOM U PE3yJIbTaTOM
JEHCTBUS ABIKYIIUX CHIT (3JIEMEHTAPHBIX
(haKTOpPOB) IBOITIOIIHH
1.5 | EcrecTBenHslii oT00p U EctectBeHHbIi 0TOOp — HaNpaBIsAOMUN HaKTOp PackpeiBath conep:kanue TEpMUHOB

ero (popmsal

IBOJIIOLIUH.
®opMBbI €CTECTBEHHOT00TOOPA.

Y TIOHSITUH: €CTECTBEHHBIN 0TOOP, O0prOa
3a CyIIECTBOBAHHE.




Hemoncmpayuu:
Tabauywt u cxemsvi: «EcTecTBEHHBII 0TOOPY,
«bopb0a 3a cymiecTBOBaHUE)

OnucelBaTh ~ MEXaHU3M  JEHCTBUS
€CTECTBEHHOT'0 0TOOpA.

Xapaktepu3oBatb  (OpPMBI  €CTECTBEHHOIO
oTObopa  (ABWMXKYIIMHA,  CTAOMIM3UPYIOIIHH,
JU3PYNTHUBHBIN) M CPABHUBATH UX MEXKIY COOOI.
XapaktepuzoBaTh 00pbOY

3a CyIIECTBOBAaHHME U CPABHUBATh €€ BU/IbI
(MeXBUOBast, BHYTpUBHI0Basi, 00pb0a C
HeOIaronpusATHBIMU

(akTopamu BHEIIHEH Cpe/Ibl)

1.6

Pe3ynbrarhl 3BOJIOLMN:
MPUCTIOCOOJIEHHOCTD
OpraHU3MOB U
BU1000pa3oBaHKe

[TpucnocoOaeHHOCTh OPraHU3MOB

KaK pe3yJbTat 3Bosonuu. [pumepsr
MIPUCTIOCOOJICHUHN y OPTaHU3MOB.
Apomopdo3bl 1 uaumoagantauu. Buau
BU000pa30BaHUeE.

Kpurepuu Buga. OCHOBHBIE (POPMBI
BH1000pa3oBaHus: reorpaduyeckoe,
HKOJIOTUYECKOE.

Hemoncmpayuu:

Tabnuywl u cxemvl:
«ITprucocOOIEHHOCTh OPTaHU3MOBY,
«["eorpaduueckoe B1000pazoBaHue»,
«DKOJIOTHUECKOE BUJI000PAa30BAHUEY.
Obopyodosanue:

KOJIIICKIMA ((HpI/IMepLI 3allIUTHBIX

MPUCTIOCOOTICHUH Y )KUBOTHBIXY,

PackpbIBaTh cofiepaHue TEPMUHOB U
MOHSATUN:IPUCTIOCOOJIEHHOCT,
MTOKPOBHUTEIHLCTBCHHAS U
MpelocTeperaroias okpacka, MaCKMpOBKa,
BU000pazoBanre. OMUCHIBATH MEXAHU3M
BO3HUKHOBEHUS MTPUCIIOCOOTICHUN Y

OpPTraHU3MOB.
BoisBasTe 1m0 M300pakKeHMsSIM, Ha JKHUBBIX H
(UKCUPOBAHHBIX npenapaTax IIPUMEPHI

MIPUCTIOCOOJICHHOCTH PACTEHUM

N XHUBOTHBIX K YCIOBUAMCPCABI

O6I/ITaHI/I${, JOKa3bIBATb OTHOCHUTCIIbHYTO
11eJ1ecO00Pa3HOCTh MPHUCIIOCOOICHUH.
XapaKkTepu3oBaTh CIIOCOObI

U MEXaHM3MBbI BUJI000pa30BaHMUs; ONUCHIBATh U

CpaBHHUBATHL OCHOBHBLIC




KOJUICKIIUSI HACEKOMBIX C Pa3INYHBIMU THITAMH
OKpacku; Habop TI0/I0B

U CEeMSH.

Jlabopamopnuie u npakmuyueckue pabomoi:
JlaGopaTtophnast pabota Ne 2. «Ornucanue
pUCIOCOOJICHHOCTH OpraHu3Ma U ee
OTHOCHUTEIIEHOTO XapaKTepar»

(bOpMBI HKOJIOTHYECKOTO
U reorpaduueckoroBu000pa3oBaHus

1.7

HaHpaBJ’IeHI/IH HIIYyTH
MaKpO3BOJJIIOIMHU

Maxpo3BOIOLHUSL.

®opmbI 5BOITIOLINH: (DUIIETHYECKAS,
JMBEPreHTHas, KOHBEPreHTHas, NapasulebHasl.
HeoOpatumocTts 3Bomtonuu. [Iponcxoxaenue
OT HECHEUAIN3UPOBAHHBIX MPEIKOB.
[Tporpeccupyroias crienranTu3ams.
AnanTuBHas paguarys.

Hemoncmpayuu:

Ilopmpemui: A. H. CeBepuos.

Tabnuyvl u cxemvl: «ApoMophO3bD»,

«M nnoananramumny, «O0mas

JiereHeparys».

Obopyoosanue: Mmonens «OCHOBHBIE
HaIpaBJICHUs SBOJIIOLUN»; 00beMHAast MOJIENb
«CTpoeHue roJJOBHOI0 MO3ra MO3BOHOYHBIX)»

PackpbIBaTh CoiepIKaHUE TEPMUHOB

Y [TOHSTHI:MaKpO3BOTIOLHS, (PUTIOTECHE3,
OMOJOTMYECKUI IPOrpecc U perpecc,
apomoph03, UIH0TANITAIUS, 00TIasT
JIereHepalys, aJaTHBHAS paJnuaIiusl.
XapakTepu3oBaTh (HOPMbI SBOJIIOLIUH.
BeusiBiisaTe apoMopho3bl

U UJIMO0AJIANTAIlIH YPACTCHUHN U

KHBOTHBIX.
CpaBHuBaTh OHOJIOTMYECKUH Mporpecc U
OnosIornyecKuit perpecc, apoMopdo3,

MIM0QIANTAINIO U OOITYIO

JACTCHCPAHIO.
BEISBIISITE B3aUMOCBSI3U MCKAY ITYTAMU U
HaIlpaBJICHUAMHA 5BOJIFOIIUA

y PacTeHHUH M )KUBOTHBIX

Htoro yacos o teme




Tema 2. Bo3HUKHOBeHHeE ¥ Pa3BUTHeE )KU3HHU HA 3emJie

2.1 | Ucropus xu3Hu

Ha 3eMJIe 1 METOJIbI €€
W3YYCHHS.

I'nnoTesnl
MIPOUCXOXKICHUS YKU3HU
Ha 3emie

2

JloHay4HBIE peCTaBICHUS

0 3apO’KJIeHUU XKU3HU. HayuyHble TUIIOTE3BI
BO3HUKHOBEHUS KU3HU

Ha 3emiie: a0UOreHe3 UIlaHCTIEPMUS.
XHUMHUYECKast HIBOJIFOLUS.

AOUOreHHBIN CUHTE3 OPraHU4YECKUX BELIECTB
WU3HEOPraHU4ECKUX.

DKCIIEpUMEHTAIILHOE IOATBEPKACHNE
XUMUYECKON HBOJIFOLUU.

HayanpHble 3Tambl OMOJIOrHYECKON SBOJIFOIIUHA.

I'unoreza PHK- mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYP ¥ BOSHUKHOBEHHE
MPOTOKJIETKH.

[lepBble KIETKU U UX 3BOJIOLIMS.
dopMUpOBaHNE OCHOBHBIX TPYIIIT KUBBIX
OpraHU3MOB.

Hemoncmpavyuu:

Ilopmpemur:

®. Penn, JI. ITactep, C. Munnep, A. U.
Omnapum, I'. Opu.

Tabauywl u cxemvl: «BO3HUKHOBEHHE
CoJTHEeYHOUN CHUCTEMEIY,

«Pa3BuTHE OPraHNMYECKOTO MUPa»,
«PactutenbHas kineTka», « KuBoTHas KIIETKa,
«Ipokapuoruyeckas

KJIETKa

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSTHI: KpeallMOHU3M, a0UOTeHe3,
BUTAJIN3M, MTAHCIIEPMHUS], OMOTI093,
KOalepBaThl, MPOOHOHTHI, CAMOMOTECHE3.
XapakTepu30BaTh METOIbI U3yUEHUS
HCTOPUYECKOTO MPOILIOTro 3eMJIH.
[lepeuucniatb  OCHOBHBIE  ATalbl
XUMHUYECKOM MOHMOJIOTUIECKOM
HBOJIIOIUH.

W3narate conepikaHue rMIoTe3 U TEOPHUi
BO3HHMKHOBEHUS KHU3HU Ha 3emiie
(KpealoHU3Ma, CaMOIIPOU3BOJIBLHOTO
3apOKJEHUS (CIIOHTAHHOT0), AaHCIIEPMUU,
runore3sl PHK-Mupa).

OmnwucsiBath sKcniepuMenTtsl C. Mumepa u I'.
KOpu 1o nosmyyeHuto opraHMyecKrx BEIIECTB
U3 HEOPraHUUYECKUX IMyTeM aOHOT€HHOTO
CUHTE3a




2.2

OCHOBHBIE ATaIbI
9BOJIIOLIMH
OpPraHHYECKOTO MUPA Ha
3emiie, pa3BUTHE KU3HU
10 3paM | MepHoaaM

Pa3zButue xu3HM Ha 3emiie 10 Apam 1
nepuogaM. Karapxeil. Apxeickas

U npoTepo3orickas 3psl. [laneo3oiickas spa u
€€ TIEPHOJIbl: KeMOPUNCKHI, OPTOBUKCKHM,
CUJTYPUICKUH, JEBOHCKUI, KAMEHHOYT OJIbHBI,
IIEPMCKH.

Me3030¥icKas 3pa U €€ IepUOIbl: TPUACOBBIN,
FOPCKHUIA, MEJIOBOM.

Kaiino3zoiickast spa u ee nepuoibl:
1aJICOT€HOBBII, HEOT€HOBBIM, AHTPOIIOT€HOBBIM.
XapakTepHuCTHKa KJIIMMaTa

Y F€0JIOTUYECKUX NpoueccoB. OCHOBHBIE 3TAllbl
SBOJIFOLIMU PACTUTENBHOTO U )KUBOTHOI'O MHUpA.
Apomopdo3ssr

y pacTeHu# U )kUBOTHBIX. [losiBIIEHUE, pacuBeT U
BBIMUpPaHUE TPYII )KUBBIX OPraHU3MOB.
Hemoncmpayuu:

Tabnuywl u cxemvl: «Pa3BUTHE OPraHUYECKOTO
MHUpPay,

reoXpoHoOJIornYecKas TadIuIa; KOJUIEKIHS
«DOopMBI COXPAHHOCTH UCKOMIAEMBIX
YKUBOTHBIX U pacTeHui». Jlabopamopuwie u
npakmuueckue

paoomuwi:

PackpeiBath coepkanue TEpMUHOB U
MOHSATHUI: P0H, pa, Mepuoa, apoMopdo3bl,
HAMOaaITalliH.

3HaTh MOCIIEI0BATEIILHOCTh S0HOB!
KaTapxei, apxeil, mpoTepo30u,

banepo3oit; ap: apxeickas,
MPOTEPO30KMCKasl, MAJIECO30MCKas, ME3030MCKasl,
KalHO30MCKast; IEPHOJOB: KEMOPHUHCKHA,
OPIOBUKCKHN, CUIIYPUHCKUI, IEBOHCKUH,
KaMEHHOYT'OJIbHBIN, IEPMCKUH,
TPHUACOBBIN, FOPCKHI, MEJIOBOH,
[MaJICOr€HOBBIM 1 HEOI€HOBBIM,
AQHTPOIIOT'€HOBBIM.

XapakTepu30BaTh OCHOBHBIC COOBITHSI B
Pa3BUTHH OPraHUYECKOTO MHUPA

I10 3paM U [epUOJaM I'e0JIOTHYECKON UCTOPUH;
JTaIbl Pa3BUTHS

PaCTUTENBHOTO U )KUBOTHOT'O MUpA.
Briaenuth rinaBHbie apoMopdo3bl
pacTeHUH U KUBOTHBIX.

CpaBHUBATH MEXKTY COOOI
MPECTaBUTENIEN CUCTEMATUUECKUX TPYIII
OPraHU3MOB, BBISBIISTH UEPThI YCIOKHEHUS
Y TIPUCTIOCOOJICHHOCTH K YCIIOBHUSIM KU3HH




[Tpaktuyeckas padora Ne 1. «M3yuenue
HCKOIIAEMBbIX OCTAaTKOB PACTCHUM

Y J)KUBOTHBIX B KOJUIEKLIUSX).
DKCKypcus «DBOJIOLHUS
OpPraHM4ecKoro Mupa Ha 3emiie» (B
€CTECTBEHHO-HAY4HBII
WINKpaeBeI4eCKUi My3ei)

2.3 COBpeMeHHaﬂ Cucrema OpPraHu4Y€CKOIro MrUpa Kak OTpaKCHUC PaCKpLIBaTL COoJIep)KaHUE TEPMUHOB
CUCTCMa sBoItoLH. OCHOBHBIC Y ITIOHATHN: CHCTEMAaTHKA, UCKYCCTBEHHAS U
OpraHU4YeCcKOro Mupa CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB. ecTecTBeHHas KIaccu(HKaIms, OHHApHAS

Hemoncmpavuu: HOMEHKJIATypa, IIPUHIUI HEPAPXUIHOCTH.
Tabnuywl u cxemwvr.: «CoBpeMeHHast cucTeMa XapakTepu30BaTh COBPEMEHHYIO
OpTaHMICCKOro MHpay CHCTEMY OPraHUYECKOr0 MHpa

2.4 | DBOIIOLUS YEIOBEKA DBOIONMS YeI0BeKa. AHTPOIIOJIOTHS KaK PackpsIBaTh coaep:KkaHUe TEPMUHOB U

(aHTpOTIOTEHE3)

Hayka. Pa3BuTue npeacTaBieHuil o
MIPOUCXOXKIECHNUN YeJIoBeKa. MeTo bl
U3y4eHus aHTpornoreHesa. CxoacTsa

Y Pa3JInyMsl 4eJIO0BEKa U KUBOTHBIX.
CucremaTH4ecKO€e I0JI0KEHNE YEIIOBEKA.
Hemoncmpayuu:

Topmpemuwi: Y. [lapsun. Tabauywl u
cxembl: «CpaBHEHHE aHATOMUYECKUX
4epT CTPOCHHUSI YEJIOBEKA U
4eJI0BEKOOOPA3HBIX 00E3bSIHY.

Obopyodosanue: crenku

MOHATHI: aHTPOIIOJIOTHSI, aHTPOIIOTEHES,
yesoBek pazymubiidi (Homo sapiens),
MPAMOXOXKACHUE, BTOpasd CUrHaJIbHas
cucrema.

Hepe‘—II/ICHHTB 3a1a4r aHTPOIIOJIOTnH,

OTAIllbICTAHOBJICHUSA U PAa3BUTUA HpeJICTaBJ'IeHI/Iﬁ 0

IIPOMCXO0XKICHUH YEIOBEKa.

W3marate OCHOBHBIE IOJIOKEHUS TEOPUH
Y. lapBuHa, KPUTUYECKU

OIICHMBATh HEHAYYHYIOMH()OPMALIUIO

0 IIPOUCXOXKICHUN YEI0BEKA.




WINH300paKEHUST KAMEHHBIX OPY Ui
MEPBOOBITHOTO YEJIOBEKA: KAMHH-YOIIEPHI,
pyouna, ckpebiia

3HaTh CHCTEMATUYECKOE MOJI0KEHUE BHIA
Homo sapiens, nmepeuucisare ero
MOpP(OJIOT0-aHATOMHYECKUE PUZHAKU
pasHOro ypoBHs (THII, KJIACC, OTPSIJT

u ap.).

YcranaBIuBaTh 4€pTHI CXOJ/ICTBA U
pa3IMYuiYesIoBeKa U )KUBOTHBIX. OOBSICHATE U
OIICHUBATh 3HAUCHUE HAYYHBIX 3HAHUH O
MIPOUCXOXKICHUN

YeJI0BEKa JIJIsl IOHUMAHUsI MeCTa U POJIU
YeJIoOBeKa B MPUPOJIC

2.5

JIBroKy1me Cuiibl

(daxtopsr)
aHTPOIIOTEeHE3a

JBuxyniue cuibl (pakTopsbl)
a"TporioreHe3a. Hacnencrsennas
W3MEHUYUBOCTH M €CTECTBEHHBIN 0TOOP.
OO0recTBEeHHBIN 00pa3 KU3HH, U3TOTOBICHUE
Opynuii TpyAa, MBIIUJICHHE, PEUb.
Hemoncmpayuu:

Tabauywl u cxemwr: «CpaBHEHUE
AHATOMUYECKHUX UYEPT CTPOCHUS YEIIOBEKa U
4eJI0BEKOOOPA3HBIX 00E3bsHY,

«OCHOBHBIE MeCTa MAICOHTOIOTHIYECKHIX
HaXOJIOK TPEJKOBCOBPEMEHHOTO YEIIOBEKaY.
Obopyodosanue: MynsKU

«IIpoucxoxaeHne 4eroBeKa

(HaHCOHTOHOFI/I‘{CCKI/IC HaXO,Z[KI/I)))

PackpbIBaTh coliepykaHHE TEPMUHOB |
MOHSTHIA: ()aKTOPHI aHTPOTIOTeHE3A,
TPYNIIOBOE COTPYAHHYECTBO, PEUb,
opynuiiHas AesITeNbHOCTb, TOTUMOP(U3M.
XapakTepu30BaTh IBUKYIIUE CHITBI
(akTOpBI) aHTpOIIOTEHE3A:
OMOJIOTrHYECKUE U COIUAIIbHEIE,
CpPaBHHMBATh X MEX]y cOOOM




2.6 | OcHOBHBIE cTagUKU OcHoBHBIE CTAJMM U BETBU 3BOJIIOLIMHU YeI0BeKa: | PackpbIBaTh cofepkaHUE TEPMUHOB U
HBOJIIOLIMHU YEJIOBEKA aBCTpaJIONUTEKH, YenoBek ymensli, Yenosek MOHSTHI: aBCTPAJIONUTEK, YEIOBEK

NpAMOXOAIIMNA, YenoBek HeaHAePTaIbCKUM, YMEJbIi, YEJIOBEK IPIMOXOIALINH,
YenoBek pa3yMHBbI COBPEMEHHOI'O THIIA. HeaHJiepTaJiel], KPOMaHbOHELL,
Haxoaku uckonaembIx OCTaHKOB, BpeMst HEOJIMTUYECKAs PEBOIOLUS, IEPBOOBITHOE
CYIIIECTBOBaHMS, 00JIaCTh UCKYCCTBO.
pacmnpocTpaHeHus, 00bEM T'OJIOBHOTO MO3Ta, XapakTepu30BaTh U CPABHUBATH MEX]Ly COOOM
00pa3 )KU3HU, OPYAUSL. OCHOBHBIE CTaJIMU HBOJIOLIMH YEJIOBEKa:
Jlemoncmpayuu: XPOHOJIOTUYECKHI BO3pACT, apea
Tabauysr u cxemwvl: «OCHOBHBIE MeCTa pacnpocTpaHeHHs, 00beM TOJIOBHOTO MO3Ta,
MAJIEOHTOJIOTHYECKIX HaX0JOK IPEIKOB o0pa3 KU3HU
COBPEMEHHOTO YeJIOBEKay, ¥ OpY/IHs TPYy/Ia
«/IpeBHelmue moan», «peBHue JII0an»,
«IlepBbie COBPEMEHHBIE JIHON.
Ob6opynoBaHue: MyJIsHKU
«[IpoucxoxaeHue yeaoBeka» (OrOCThI
aBCTPAJIONMTEKA, MUTEKAHTPOIIA,
HeaHepTalblia, KPOMaHbOHIIA); CIICIIKU UITH
n300pakeHNsI KAMEHHBIX OpyIUi
NEPBOOBITHOTO YeJIOBEKa: KAMHHU-
qonmepsl, pyOuna, ckpedia

2.7 | YenoBeueckue pacsl U Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PackpriBath conep:kaHue TEPMUHOB U

MPUPOJIHBIE
aZlanTallly 4YesloBeKa

pachl: eBpoIeonHas

(eBpasuiickas), HETPO-aBCTPATIOUTHAS
(3xBaTropHalibHAasl), MOHTOJIOMIHAS
(a3narcko-aMepuKaHCKas).

MIOHSITHI: pachl, pacOreHes, Conual-
JTAPBUHM3M, PACU3M, METHCALIHS.
XapakTepu30BaTh U CPAaBHUBATH
IIPEJICTaBUTEIIEHYEIIOBEYECKHUX PaC,




YepThl NPUCTIOCOOIEHHOCTH MPECTABUTENCH
4eJI0BEYECKHXpac

K YCJIOBMSIM CYILIECTBOBaHUA. EAUHCTBO
yesoBeueckux pac. Kputuka couuanbHOro
JapBUHU3MA U pacusMa. Jemoncmpayuu:
Tabnuysl u cxemvl: «HenoBeueckue pacbh»

pacKpbIBaTh MPUYMHBI U MEXAHU3MBI
pacoreHesa, NEPEUUCIISITh U IPUBOIUTH
MIPUMEPBI TPUCTIOCOOTICHHOCTH YEJIOBEKa K
YCJIOBUSIM CPE/bl, PUMEPDI
MIPUCIIOCOOUTETLHOTO3HAYEHHUS PACOBBIX
MIPU3HAKOB.

JlokasbiBaTh eqMHCTBO BHa Homo sapiens,
Hay4YHYI0 HECOCTOSITEIIbHOCTh PACOBBIX TEOPHUIA,
HacH COIHAIBLHOIO

JIapBUHU3MA U pacu3Ma

HMToro 4yacoB 1o TemMe 9

Tema 3. Opranu3mbl H OKPY:KaK0IIas cpena

3.1 | Dxogorug xKak HayKa 1 DKOJIOTHS KaK HayKa. 3aJauiu pa3aelibl PackpeiBath conepkanre TEPMUHOB U
SKOJIOTHH. MOHSITUIN: SKOJIOTHS, TIOJIEBBIC
MeToabl 5KOJIOTUUECKUX UCCIIEI0BAHUM. HaOJIOJICHUS, IKCTIEPUMEHTHI, MOHUTOPHHT
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO | OKPYKAIOIIEH CpeIbl, MOJISITHPOBAHUE,
YeJIoBeKa. 9KOJIOTUYECKOE MUPOBO33PEHUE.
Hemoncmpayuu: [lopmpemuwi: A. [Tepeuncnars 3a1a4n SKOJIOTUH, €€ Pa3IeIIbl
I'ymOonear, K. ®. Pynse, 3. WCBSI3U C APYTMMH HayKaMU. XapaKTepu30BaTh
['exkensb. METO/IBI
Tabnuywl u cxemoi.: xapra «[IpuposHbie SKOJIOTUYECKUX UCCIEAOBAHUMI
30HBI 3eMJTN»

3.2 | Cpensl obutanus u 1 Cpenbl oOuTaHUsI OPTaHU3MOB: BOJTHAS, PackpsiBaTh copepkanue TEPMHUHOB U

IKOJIOTUYECKUE (PaKTOPHI Ha3eMHO-BO3/1yIIHAs, TOYBEHHAs!, BHYTPH- MIOHSITHIA: Cpesla OOUTaHWSI,

OpraHu3MeHHasl. 9KOJIOTHYECKHE (DAKTOPHI,
Dkonorudeckue (aKTophL. OMOJIOTHYECKHI ONTHMYM,
KJ'IaCCI/I(bI/IKaHI/IH 3KOJIOTHYECKHUX Ol"paHI/ILH/IBaIOH_[I/Iﬁ (HHMHTHPYIOHIHﬁ)




(hakTOpoB: aA0MOTUYECKUE, ONOTUUECKUE U
AHTPOIIOTCHHBIC.

JeiicTBUE 3KOJIOrHYECKUX (DAKTOPOB Ha
OpTaHU3MBI.

Hemoncmpayuu:

Tabauywt u cxemor: «CpenploOUTAHUS
OpPTraHUu3MOB»

dakrop.

XapakTepu30BaTh YCIOBHUS CPEJT
0o0uTaHUS OPTaHU3MOB;
KJIACCU(HUITUPOBATH U XapaKTEPHU30BaTh
IKOJIOTHYeCKUe (DAKTOPBI: A0MOTUYECKHE,
OMOTUYECKHE U aHTPOIIOTCHHBIC.
OnuceIBaTh JEHCTBUE YKOJIOTHYECKUX
(haKkTOpOBHA OPraHU3MBI.
XapakTepu30BaTh 0COOCHHOCTH CTPOCHHUS
1 )KM3HEICATEIbHOCTH PACTCHUH 1
JKUBOTHBIXPA3HBIX CpPeJl OOUTaAHHS

3.3

AbuoTtnueckue GpakTopbl

AOuoTtudeckue pakTopbl: CBET, TEMIIEpaTypa,
BIIQ)KHOCTb.

dotonepuoausm.IIpucnocobnenus

OpPraHU3MOB K JICHCTBHUIO aOMOTHYECKUX
(dakTOpoB. bBHOIOTHYECKUEPUTMBI.
Hemoncmpavyuu:

Tabnuywl u cxemwvl: «DOTONEPUOTUIMY.
Jlabopamopuwvie u npaxmuueckue padoomaui:
Jlaboparopras padora Ne 3.
«Mopdonoruueckne 0COOEHHOCTH pacTeHUH 13
pasHbIXMecT obutanus». Jlaboparopnas padbora
Ne 4. «BnusiHue cBeta Ha pOCT U pa3BUTHE
YEpEHKOB

KoJIeyca»

PackpsIBaTh conepkaHue TEPMUHOB U

MOHSTHN: abnoTHYECKHE (PAKTOPHI,
dboTonepuoan3M, OMOIOTUUECKUE PUTMBI.
AHanM3upoBaTh ACWCTBUE CBETA,

TEMIIepaTyphbl, BIaKHOCTH HA OPTaHU3MBI H
MPUBOJUTH MPUMEPHI TPUCTTOCOOTIEHHOCTH
OpraHU3MOB.

[TpoBoauTh OHONOrMYeckHe HAOMIONEHUS W
0(pOpMIISITH pe3yabTaThl MIPOBEICHHBIX
HaOIrIOIeHU




3.4 | buotnueckue paxkropsi buotnueckue akropsl. Buabt PackpsIBaTh coaep:kaHue TEPMUHOB U
OMOTHUYCCKHUX B3aUMOICHCTBHIA: MOHATUI:OnOoTHYECKUE (haKTOPHI,
KOHKYPEHIIUS, XUIIIHUYECTBO, CHMOHO03 XUIHUYCECTBO, TapasuTU3M, KOHKYPCHIIHA,
u ero gopwmel. [Tapazutusm, koonepanus, MyTyaJu3M, CHMOH03, KOMMEHCAIIU3M,
MyTyaliu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HaXJIEOHMIECTBO, KBAPTUPAHCTBO,
HaXJ'Ie6HI/ILIeCTBO). aMCHCaJIM3M, HeﬁTpaJ’IH:’:M.
AMEHCaIH3M, HelTpasTu3M XapakTtepu3oBaTh OMOTHYECKHE (PAKTOPHI
, .
3HaYeHUE OMOTHYECKUX B3auMojeicTBuil st | A BUABIB3AUMOOTHOIICHUH MEXKIY
CYILECTBOBAHUS OPTaHU3MOB B IIPUPOIHBIX OpraHU3MaMu; IPUBOIUTE IMPUMEPBI
coobmectsax. Jevmoncmpanuu: B3aUMHOH IPHUCTIOCOOJICHHOCTH
OpraHU3MOB.
Tabauywr u cxemwl: «IIumessle nenu» .
CpaBHHMBaATh MEXIy COOOU BHIBI
OMOTUYECKUXB3aUMOIEUCTBAI
OpraHu3MOB
35 DKOJIOTHYECKHE DKOJIOTHYECKHUE XAPAKTCPUCTHUKHU TMOMYJISALIUH. PaCKpLIBaTL COZEpKaHUE TEPMUHOB

XapaKTCPUCTUKU BUJIa 1
momyJjadanuuu

OCHOBHBIETIOKA3aTENIH TTOMYJISIIHH:
YUCJIIEHHOCTb, TNIOTHOCTh, POXK/1a€MOCTh,
CMEPTHOCTb, PUPOCT, MUTpaLus. JuHamuka
YUCJIICHHOCTHU MONYJISALMYA U €€ PEeryssius.
Hemoncmpayuu:

Tabauyer u cxemor: «Ilomymsimny,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
NOMYJSIAH UHDY30pUU-TYPETBKI.
Jlabopamopnwvie u npakmuuecxkue

paoomuwi:

U TIOHATUNA:TIOMYJISALUS, YUCICHHOCTb,
IUIOTHOCTB, POKIaEMOCTh, CMEPTHOCTb, IPUPOCT,
MUTpalys, IMHAMHUKa YUCICHHOCTH MOMYJIISIUH.
XapakTepHu30BaTh OCHOBHBIE TOKA3aTENN U
HKOJIOTMUECKYIO CTPYKTYPY MOMYJISALUY;
OIHCHIBATH MEXAHU3MBI PETYIIALUN

YHUCJIEHHOCTHU MOIYJISILIUH




ITpakTrueckas padora Ne 2. «lloacuer

IJIOTHOCTH ITOYJIALIMI Pa3HbIX BUOB PACTEHUI

HToro gacoB no teme

5

Tema 4. Coo011ecTBa M DKOJIOrHYeCKHE CHCTEMBI

4.1 | CooOmecTBa 1 Co00111€cTBO OPraHu3MOB — OMOIIEHO3. PackpsiBath cosiep:kaHre TEPMUHOB U
OpPraHHU3MOB CrpykTypbl OHMOIIEHO3a: BUI0Ba, MOHSTHUI:0MOLIEHO3, IKOCUCTEMA,
IPOCTPaHCTBEHHAs, TpopHruecKas (IUIIEBas). OMOreoLeHo03, BUbI-IOMUHAHTHI,
Bupl-1oMUHAHTHI. HKOJIOTUYECKasl HUILIA.
CBs3u B 6H0ueH03e_ XapaKTepI/ISOBaTB 6I/IOI_IGH03
Jemoncmpayuu: (coo011ecTBO), €r0 BUAOBYIO,
Tabauysl u cxemwl: «IluieBsie Henmny, NPOCTPAHCTBEHHYIO K TPOPUICCKYIO CTPYKTYPBL.
«buoLIEH03: COCTaB U CTPYKTYypay. OOBSICHATE  pOIb  KOMIIOHEHTOB
Obopyodosanue: MOJEIb-aATUINKALHS OMOLCHO3a B MOJIEPXKAHUU  €ro
«TunuyHble OMOLIEHO3b»; repoapHii CTPYKTYPBI M CYIICCTBOBAHUA
«PacTuTenbHbIe COOOIIECTBAY; Ha OTIPe/IENIEHHON TEPPUTOPUH.
KOIIeKIHs «BHOLIEH03) OOBACHATH OMOJIIOTMYECKUH CMBICT
SAPYCHOCTH UIMCTOBON MO3AUKH.
CpaBHMBATh KOMIIOHEHTHI OMOLIEHO30B, UX
BUJIOBYIO, IIPOCTPAHCTBEHHYIO
U TPOPHUUECKYIOCTPYKTYPbI, CBS3U
MEXy OpraHW3MaMu
4.2 | DKocucTembl 2 OKOJIOrHYECKHE CUCTEMBI (IKOCHCTEMBI). PackpbIBaTh coZiepKaHNE TEPMUHOB
1 3aKOHOMEPHOCTHU UX [NonsiTre 06 3xocucTEME U U MOHSATHH: 9KOCUCTEMA, OUOTE€OLIEHO3,
CyLICCTBOBaHUA GuoreoneHo3e. MPOAYLIEHThI, KOHCYMEHTBI, PETYLIEHTHI,

(DYHKI_[I/IOHEUIBHBIG KOMIIOHCHTBI

Tpouueckre ypoBHH, MULIEBas




HKOCHUCTEMBI: TPOIYIIEHThI, KOHCYMEHTHI,
PEIYLICHTHIL.

KpyroBopor BeliecTB v MOTOK SHEPTUU B
HKOCUCTEME.

Tpoduueckue (MuIIeBbIe) ypOBHU SKOCUCTEMBI.

HI/IH_IGBI)IG OCIIN U CCTHU. OCHOBHBIE ITOKa3aTeIIN
OKOCHUCTEMBI. 6I/IOMaCC3, IIpoaAyKIUs.
OKOJIOTUYECKHE nUupaMuJbl: IIPOAYKIUH,

YHUCJIICHHOCTHU, 6uomaccel. CBOMCTBA DKOCHUCTEM:

YCTOHYHBOCTb, CAMOPETYJISIIIHS,

pazButhe. Cykieccusl.

Hemoncmpayuu:

Tlopmpemuor: A. JIx. Tencnu,

B. H. Cyxkaues.

Tabauywl u cxemol. «IIpupoaHbIe COOOIIECTBAY,
«Ilenu nutanusy,

«OKOJIOTHYeCKasi TUpaMUIa»

LETb U CETh, YIKOJOTHUECKUE TUPAMU/IBI,
Ooromacca, MpOIYKIIUs, CYKIIECCHSL.
XapakTepHu30BaTh CBONCTBA YKOCHCTEMEI (ee
CIIOCOOHOCTH K JUTUTEIIBHOMY
CaMOIIO/JICP)KAHNI0, OTHOCUTEIIEHO 3aMKHYTHIN
KpPYrOBOPOT BEIIECTB, HEOOXOAUMOCTh ITOTOKA
SHEPTHH).

CpaBHUBATH MACTOMIIHBIC U ICTPUTHBIC
MUIIEBBIC [EH, TPOPHUECKUE YPOBHH
HKOCHUCTEMBI.

PaznuuaTh nupaMupl IPOIYKIIUHU, ITUPAMHUTBI
YHCJCHHOCTH U MUPAMHU/IbI OMOMACCHI.
CoCTaBJIATh LICMHU ¥ CETH ITUTAHHUS.
[TepeuncisaTh CBOKWCTBA SKOCUCTEM:
YCTOWYUBOCTh, CAMOPETYJISALIUS, PA3BUTHE
(cykueccus).

OnwuchIBaTh MEXaHU3M IMOJIICPKAHUST PABHOBECHUS
B DKOCHCTEMaX.

XapakTepHu30BaTh CYKIIECCHH, BBISIBIIATh
MPUYHHBI U 00IIIHE 3aKOHOMEPHOCTH

CMEHBI 9KOCHUCTEM

43

[Ipuponusie
9KOCUCTEMBI

[TpupoaHbIe SKOCUCTEMBI. DKOCHUCTEMBI
PeK U 03ep. IKOCUCTEMA XBOWHOTO WJIH
[IMPOKOJIMCTBEHHOTO JIeca.

PackpsiBath copepkaHie TEPMUHOB U
HOHSITHM: BOJHBIC 9KOCUCTEMEI,
OMOTreo1IeHO3bI, (PUTOTIIIAHKTOH,
300IUIAaHKTOH, OEHTOC, TYMYC.




[emoncmpauyuu:

Tabnuywl u cxemvl: «IKOCUCTEMA
IIUPOKOJIMCTBEHHOTO JIeCay,
«3KocucTeMa XBOMHOTO JIecay,
«buornenos Booema.

Obopyodosanue: repdapuu U KOJIICKIIUN
pacTeHUM U KUBOTHBIX,
MIPUHAICKANTUX K Pa3HBIM
HKOJIOTMYECKUM TPYIIaM OJHOTO BUIA

[TpuBOANUTE IPUMEPHI IPHUPOTHBIX

HKOCUCTEM CBOEH MECTHOCTH.

CpaBHHUBATh Ha3eMHBIC U BOJHBIE SKOCHCTEMBI;
OpraHu3Mbl, 00pa3yrollre pasHble TpohudecKue
YPOBHHU

4.4 | AHTPONIOr€HHBIE AHTpPOIIOT€HHBIE SKOCUCTEMBI. PacKpbIBaTh COIEPIKAHNUE TEPMUHOB
9KOCHCTEMBI ATPOIKOCHCTEMBI. Y ITIOHATHN: aHTPOIIOT€HHAsl DKOCUCTEMA,
YpboskocucteMbl. bruonoruieckoe u arpodKocHcTeMa, ypOOIKOCHCTEMA,
XO35I1ICTBEHHOE 3HAYECHHE 6uopasHoobpasie.
arpodKOCHCTEM 1 YPOOIKOCHCTEM. XapakTepu3oBaTh arpO3KOCUCTEMBI U
bropasnoo0Opasue Kak (akTop yCTOHIHBOCTH ypOOIKOCHUCTEMBI, 0COOEHHOCTH MX
skocucteM. CoxpaHeHue OMoJIOrHYecKoro CYIIECTBOBAHIISL.
pa3HOOOpazHst IIpuBOAUTE IPUMEPBI AHTPOIIOT€HHBIX
Ha 3emie. HKOCHCTEM CBOEH MECTHOCTH, OTIUCHIBATh MX
Jemoncmpavuu: BHUJIOBOM COCTaB U CTPYKTYpY.
Tabnuywvl u cxemol: «ATPOLIEHO3Y. CpaBHUBATB COCTAB U CTPYKTYPY
Obopyoosanue: komnekius «Bpenutenu IIPUPOIHBIX IKOCUCTEM
BAKHEUIINX CEJIbCKOXO3SIIICTBEHHBIX U arpO3KOCUCTEM, arpOIKOCUCTEM
KYJIBTYP» U ypOOIKOCUCTEM
45 | buocdepa — VYuenue B. U. Bepnanckoro o Guocgepe. PackpsIBath coepkaHue TEPMUHOB
rio0anbHas ['panu1el, coctaB u CTPyKTypa duocdepsl. ¥ IOHATHIL: Guocdepa, JKMBOE BEIECTBO,
9KOCUCTEMA 3EMIIH JKuBoe BeecTBo U ero

byakuun. OcobeHHOCTH Onochephl Kak

JTMHAMHUYECKOE PaBHOBECHE.
OuenuBats BkJan B. M. Bepuaackoro




rio0anbHO sKocucTeMbl. J[lnHamMuyeckoe
paBHOBecHe 1 oOpaTHas CBs3b B Omocdepe.

[emoncmpauyuu:

Iopmpemuwi: B. . Bepnanckuit. Tabauyst u
cxemul: «O0mIas CTpyKTYypa 6nochepsi»,
«Pacnpoctpanenue xxu3Hu B buocdepey,
«O30HOBBI 3KpaH duochepn»

B CO3/IaHME yueHus o0 Ouocdepe.
XapakTepu30BaTh COCTaB OHoCheEpsl,

(G YHKIIMH )KMBOTO BelecTBa Onochepsl u
ompeaensiTh (Ha KapTe) 00JIacTH ero
HarOOJIBIIIETO PACIIPOCTPAHCHUSI.
[TpuBOANUTE PUMEPHI TPOSBICHUS PYHKIUI
JKUBOTO BeIIecTBa Onocdepsl,
OMOTEOXUMHUYECKON AEATEIIEHOCTH YEIOBEKa.
[Tepeuncnarh ocoOeHHOCTH Ornochepsr

KaK [N100aJIbHOM AKOCHCTEMBI 3eMIIN

4.6 3aKOHOMepHOCTI/I prrOBOpOTBI BEILIECTB PaCKpLIBaTL COACPIKAHUC TCPMHUHOB U
CYILIECTBOBAHUS 1 OHOT€OXMMHYECKHUE [IUKIIBI DIEMEHTOB MOHSTUH: LIETOCTHOCTH Ouochepsl,
ouochepsl (yriepona, azora). KPYTrOBOPOT BEIIIECTB,

3oHanbHOCTE OMochepsl. OCHOBHBIE OHOMBI OMOr€OXUMHUYECKUE IIUKIIBI DTIEMEHTOB,
CyIIH. 30HAIBHOCTH OMOC(hEpbl, ONOMBI.
Jlemoncmpayuu: OnuceiBaTh KPYrOBOPOT BEILIECTB,
Tabauywt u cxemvl: «KpyroBopoT yrieposa B OGHOTEOXMMIMECKHE KB 430T H
6uocdepe», «KpyroBopoT a30Ta B IIPUPOEN yriepozia B brocgepe.
OOBSCHATH MPUIHUHY 30HATEHOCTH
ouocdepsl. [lepeuncnsaty
1 XapaKTepHU30BaTh OCHOBHBIC OMOMBI
CylIu 3emMiiu
4.7 | YenoBeuecTBO YenoseuecTBo B Onocdepe 3emiu. PackpriBaTh conepxaHue TEPMHUHOB

B Ouocdepe 3emu

AHTpOHOFGHHbIe HU3MCHCHUS B

ounocdepe. ['modbanbHBIC

Y IOHSTHH: AHTPOIIOTCHHBIC U3MCHCHU,

AKOJIOTMYECKUN KPU3HUC, II100aIbHbIE




HKOJIOTMYECKUE TPOOIIEMBI.
Hemoncmpavyuu:

Tabauywt u cxemol: «IIpumepHbie
AHTPOIIOTEHHBIEC BO3JCHCTBU

Ha IpUpoy», «BaxkHel1ne uCTOUHUKU
3arpsi3HEHUS BO3JlyXa U TPYHTOBBIX BO/IY,
«[ToyBa — BaxHeimas

cocrasJstolas onochepn», «PakToOpsbI
nerpaganuu nouny, «llapaukoBsiii 3G dexTy,
«DaKTopbl paIUOAKTUBHOTO 3arpsi3HEHUS
ounocdepn»; KpacHas kaura PO,
M300paKeHMs OXpaHsIEeMbIX BUJOB PACTCHUI U
YKUBOTHBIX

POOIJIEMBI.

Xapaktepu3oBaTh OMOCPEPHYIO POJIh YETIOBEKa.
[TpuBOAMTE TPUMEPHI AHTPOTIOTEHHBIX
U3MEHEHUH B Omocdepe.

OreHrBaTh MOCIEACTBUS 3arPA3HCHHS
BO3/YIIHOW, BOJHOM CPeJIbl, U3SMEHECHHUS
KJINMaTa, COKpaIieHus 0nopaznooopasusi.
dopmynrpoBaTh COOCTBEHHYIO TTO3HUIIHIO TI0
OTHOIICHHUIO K II100aJIbHBIM

1 PETHOHAJIBHBIM 3KOJIOTHYECKUM ITpodjIeMam,
apryMEHTHPOBATH CBOIO TOYKY 3PEHHUSI.
HaspiBaTh NMpUYMHBI OSIBICHHS
MIPUPOIOOXPAHHOM ITUKH, PACKPHIBATH
3HAYCHHE MpoTrpecca I MPeoa0JICHUS
HKOJIOTHYECKOTO

KpHu3uca

4.8

CocymiecTBoBaHuE
IIPUPOIBI
U YeJIOBEUECTBA

CocymecTBoBaHNE IPUPOBI U
yenosedecTBa. CoxpaHeHHe
OropazHO0Opa3us Kak OCHOBA
yCTOHYMBOCTU OHOCGEPBHI.

OcHoOBa paIMOHAILHOTO

YIIpaBJIECHUA IPUPOIHBIMU PECYPCAMU U UX
HUCIIOJBb30BAaHUC.

JlocTrkeHus: OMOJIOTHH

PackpsIBaTh coepkaHue TEPMUHOB U

MOHATUI: PalMOHAIIBHOE

IIPUPOIONOIB30BaHUE, YCTONYUBOE

pa3BHUTHE, KOIBOIIOLUS.

XapakTepHu30BaTh PallMOHAIBHOE UCIIOJIb30BAHUE
IIPUPOJHBIX PECYPCOB; OCHOBHBIE IOJIOKECHUS
KOHLIETIIINN

YCTOMYHBOTO PA3BUTHUSA




U OXpaHa MPUPOJIbI.
Hemoncmpavyuu:
Tabauyst u cxemol: «buochepa u genoBex»

Hroro gacos no Teme 9
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME
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HHEPEYEHB (KOAUPUKATOP) PACIIPEAEJIEHHBIX ITO KIIACCAM ITPOBEPAEMBIX
TPEBOBAHHWM K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM OBPA30BATEJBLHOM ITPOI' PAMMBI CPEJTHEI'O OBILIETO
OBPA3OBAHUA U DJIEMEHTOB COIAEPKXAHUA 110 BUOJIOT'N

B denepanbHbIX U PErHOHANBHBIX IMPOIEAYpaxX OIEHKH KauecTBa OOpa30BaHHs HCIIOJIb3YETCsI
nepedeHsb (Koau(puKaToOp) pachpeaesieHHbIX M0 KJlaccaM IMPOBEPSIeMbIX TPeOOBaHUM K pe3ylbTaTaM
OCBOCHHSI OCHOBHOW 00pa3oBaTelIbHOW MPOrpaMMbl CPEJHEro oO0IIero oOpa3oBaHHs W 3JICMEHTOB
COJIepKaHus IO OMOJIOTHH.

10 KJIACC

IIpoBepsiemblie TpeOOBaHMS K Pe3y/ibTAaTaM 0CBOEHMSI OCHOBHOM 00pa30BaTe/ILHON MPOrpaMMbl

Kon
MIPOBEPSIEMOTO
pe3yibTara

[IpoBepsieMbie IpeMETHBIC PE3YJIbTAThl OCBOCHHUSI OCHOBHOM
00pazoBaTebHON MPOTPaMMBI CPEAHET0 00111eT0 00pa30BaAHMS

1

CdopMUpOBaHHOCTh 3HAHUI O MECT€ M POJM OHOJOTHH B CHCTEME HAyYHOTO
3HaHHUS ECTCCTBCHHBIX HAyK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpPa M HAyYHOTO MHUPOBO33PEHHUS; O BKJIAJE POCCHHCKHX H
3apyOeKHBIX YYECHBIX-OMOJIOTOB B pa3BUTHE OUONOTHH;, (YHKIHMOHAIBHON
IPaMOTHOCTH YeJIOBEKa JIJIsl PEeLICHHS )KU3HEHHBIX 3a]1a4

YMeHue packpbiBaTh COJIEp)KaHHE OMOJOTHYECKHMX TEPMHUHOB U MOHATH:
JKU3Hb, KIIETKa, OpraHu3M; MeTabonu3Mm (OOMEH BeIIeCTB U MpeBpalleHue
SHEPruM), TOMEOCTa3 (CaMOPETYIISIINS), YpOBHEBAs OPraHU3alNs )KUBBIX CHCTEM,
CaMOBOCITPOU3BEIeHNE (PENPOAYKLINS), HACTIEICTBEHHOCTh, N3MEHUYHUBOCTb, POCT
U pa3BUTHE

YMenue wu3narath OHOJOTHMYECKHE TeOopuu (KJIETOYHAs, XPOMOCOMHas,
MyTainoHHasi), 3akonsl (I'. Mennens, T. Moprana, H.W. BaBunoBa) u yuenus (o
[EHTpax MHOro00pa3usi M TMPOUCXOXKIEHUS KyIbTypHbIX pactenuid H.H.
BagsuoBa), onpenensaTs rpaHUIbl UX TPUMEHUMOCTH K KHUBBIM CUCTEMaM

YMeHue BiaJieTh METOAAMU HAyYHOTO MO3HAHUS B OHojoruu (HaOirofeHue u
OIIMCaHUE KUBBIX CHUCTEM, IIPOLIECCOB U SBJICHWM; OpraHU3alUs U NPOBEACHUE
OMOJIOTHYECKOT0  HKCHEPUMEHTAa,  BBIABM)KEHHE  TUIIOTE3bl;  BbISBIICHHE
3aBHCHUMOCTH MEXIy HCCIEIyeMbIMU BEIUYMHAMU, OOBSICHEHHE IOJYYEHHBIX
PE3yIbTAaTOB, WCIIOIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUA M 3aKOHOB; YMEHHUE
JIeNIaTh BBIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTaTOB)
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VYMeHHe BBIIENATh CYIIECTBCHHBIC MPHU3HAKU BUPYCOB, KIETOK MPOKAPHOT M
9YKapuoT, OJHOKJICTOUYHLIX U MHOT'OKJICTOYHBIX OPraHU3MOB; OCO6CHHOCTI/I
IPOIIECCOB oOMeHa BCIIECTB M MPEBPALICHUS JHEPTHMH B KIETKE,
¢dorocuHTE3a, MIACTUYECKOTO U DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a,
MHUTO3a, MEH03a, OIUIOAOTBOPEHUS, PA3MHOKEHUSA, UHAUBUIYAIBLHOIO Pa3BUTH
opranusma (OHTOTEHE3)

YMeHHe NpPUMEHSATh TONy4YeHHBbIE 3HaHUSA AT OOBSCHEHHS OWOIOTHYECKUX
IIPOLIECCOB U SBJICHUM, NI NPUHATHUS IPAKTUYECKUX PELICHUM B IIOBCEAHEBHOU
KHU3HM B IeIIX oOecriedeHust 0e30IacHOCTH CBOETO 3/0POBBS M 3/10POBBS
OKpYKaroIIMX JIF0IeH, COOII0AEHHUSI HOPM IPaMOTHOIO IIOBEJICHUS B OKpPY KaroILen
NPUPOIHON Cpeze; MOHMMaHHWE HEOOXOAWMOCTH HCIOIb30BAHUS IOCTHIKEHHNA
COBPEMEHHOMN Oonosoruu u OMOTEXHOJIOTHHA s PalMOHAIBHOTO
IIPUPOIOIOJIB30BAHUS

YMmenue peuiaTtb SJICMCHTAPHBIC TCHCTHUYCCKUC 3aga4u Ha MOHO-H
III/IFI/I6pI/II[HO€ CKpCIIUBAaHUE, CHCIIIICHHOC HACICAOBAHUC, COCTABJIATH CXEMBI

MOHOFI/I6pI/IIIHOFO CKpCIIMBaHHA
AJIA ITPEACKa3aHuA HACJICAOBAHHWA ITPU3HAKOB Y OPpTraHN3MOB

YMeHue BhINMOTHATH 1a00paTOpHBIE U MpaKTUYeCKue paboThl, COOTIOAATh MpaBUia
pu paboTe ¢ y4eOHBIM U J1ab0paTOPHBIM 000pPYIOBaHUEM

YMeHue KpUTHMYECKH OLIEHMBaTb M  MHTEPIPETHPOBaTh  MHGOPMAIUIO
OMOJIOTUYECKOIO CO/AEPIKAHMSI, BKIIOYAIOIIYIO IICEBJAOHAy4YHbIE 3HAHUS U3
pasznuuHbIX ucTouHukoB (CMU, HaydHO-IONyNIsipHBIE MaTepuaibl); 3TUYECKUE
aCIeKThl COBPEMEHHBIX HCCIEI0BaHUM B OMOJIOTHUH, METUIIMHE, OMOTEXHOJIOTUN

10

YMeHue co3iaBath COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLIEHUs, 00001as
Ononornyeckyro MHQGOpPMAIMIO ¥3 HECKOJBKHUX HCTOYHHKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmnapat OMoJI0THI

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUSA

Kon [IpoBepsieMblii 2IIEMEHT COIEPIKAHNS
1 Bbuonorus kak Hayka
11 buonorus — Hayka o xuBoil npupoae. Ponp 6uonorun B popMUpoBaHUU
COBPEMEHHOW Hay4HOH KapTHHBI MUpa. CucTeMa OMOJIOrMYeCKUX HayK
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12

MeTo b1 TO3HAHUS KUBOW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, OITMCAHUE, H3MEPEHHE,
KJ1accuuKanms, MOJEITMPOBAHNUE, CTATUCTHYECKAsE 00pabOTKa JaHHBIX )

JKuBBIC CHCTEMBI K UX Oopranusanus

2.1

Kupbie  cuctrembl  (OMOCHCTEMBI) KaKk TMpeaMeT  HW3y4eHHs  OHMOJIOTHH.
CaoiicTBa OMOCUCTEM U UX pazHOOOpa3ue

2.2

VY poBHU OpraHu3anuy OMOCUCTEM: MOJIEKYIIIPHO-T€HETUUECKUI, KJIETOUYHBIH,
OpraHU3MEHHBIH, TOMYJIALMOHHO-BUIOBOM, 3KOCUCTEMHBIN, OHOC(EpHBIi

XUMHYECKUI COCTAB U CTPOEHUE KIETKU

3.1

XUMUYECKUN COCTaB KJIETKU. XUMHYECKHUE JIEMEHTEI: MaKpOJ3JIEMEHTHI,
MUKPOIJIEMEHTHI. Boma wu  MuHepanbHble — BEIIECTBA. OyHKIUU BOILI H
MHUHEpaJIbHBIX BelIeCTB B KieTke. [logaepxanne ocMoTHYecKoro bananca

3.2

benku. CocraB u ctpoeHue 6e1KkoB. AMUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezameHnMble
Y 3aMEHUMBbIC AMHUHOKHUCIIOTHI. AMHUHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYPhI OCIKOBOM
MOJIEKYJIbl  (TIEpBUYHAS, BTOPHYHAs, TPETHYHAas M YETBEPTHYHAS CTPYKTYpA).
XuMmudeckue cBoicTBa OenkoB. bronorndeckue GyHKIUH OEIKOB.

®depMeHTHl — Ouosoruueckue karaiau3aropbl. CTpoeHue (gepMmMeHTa: aKTHUBHBIN LIEHTD,
cyoctpatHas cnenuduuHocTh. Kodepmentsl. Butamuubl. Otianuus (epmMeHTOB OT
HEOPraHNYeCKUX KaTalu3aToOpoOB

3.3

VYTrieBoibl: MOHOCaXapu/ bl (TIII0K03a, prd03a U 1e30Kkcuprud03a), Aucaxapuasl (caxaposa,
JIAKTO3a) M ToJIMcaxapuabl (KpaxMmal, TIMKOTEH, 1eJITi0103a). buonornueckue ¢hyHKInNU
YTJIEBO/IOB.

Jlununpl: TpUrIUUEpUasl, cTepounbl, (ochomunuasl. I'mapodpunbHO-THIPOYOOHBIE
cBoiicTBa. bruonornueckue Gpynkiuu unuioB. CpaBHEHHE YIII€BOOB, OSIKOB U JIMITUIO0B
KaK UCTOYHHKOB YHEPTUU

3.4

Hyxneunnossie kucnorsl: JITHK u PHK. Hykneotn sl — MOHOMEpBI HyKJIEMHOBBIX KACIIOT.
Crpoenue u pynkunu JHK. Ctpoenue u pynkunu PHK. AT®: crpoenne u pyHKImm

3.5

]_II/ITOJ'IOFI/I}I — HayKa O KJICTKC. Knerounas TCOpUA. Metoabl N3Y4YCHUS KIICTOK

3.6

Knerka kak OCJIOCTHAaA )XUBasi CUCTEMA. O6IJ_II/Ie IMMPU3HAKH! KJICTOK: 3aMKHYTasA HapyKHasA
MCM6paHa, MOJICKYJIbL I{HK KaK r€HeTHYeCKUI arrmapar, CUCTeMa CUHTC3a Ocnka

3.7

Tumbl KiI€TOK: »yKapHOTHUECKass W mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
MpoKapruoTHUeCKOn KieTku. Kierounas crenka Oaktepuil. CTpoeHHE dYKapUOTHIECKOM
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIETKH
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3.8

IToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX (YHKIUH.
[TnazmaTudeckass MeMOpaHa, ee cBoiicTBa u (yHKUMU. [[uToruiasma u ee OpraHOUIBI.
OpHoMeMOpaHHbIE OpraHOMIbl KJIETKU: 3HJominazMarudeckas cers (OIIC), ammapar
I'onpxu, mu3ocomsl. [1omyaBTOHOMHBIE OPTaHOUIBI KJIIETKU: MUTOXOHJIPUH, IIJIACTUIBL.
[TpoucxoxaeHrne MUTOXOHpUH U TutacTuA. Bunel mmactua. HememOpanHubie opraHOH bl
KJICTKH: PUOOCOMBI, KJIETOYHBIH LEHTP, PECHUYKH, XI'YTUKH. DYHKIMH OpPraHOH]IOB
KJIETKU. BKiItoueHus

3.9

SAnpo — perynsTopHslii HeHTp KiIeTKu. CTpoeHue sizipa: siaepHast 000J04Ka, KaproIazMma,
XPOMATHUH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

H(HSH@,I[C)ITGJILHOCTB KIICTKH

41

OOmeH BemiecTB, HWJIM MeTaO0oauM3M. AccuMuiIsaius (TUIACTUYECKHH OOMEH) H
TUCCUMIJIALIUS  (DHEPTeTUYSCKUH OOMEH) — JIBE CTOPOHBI EIMHOIO Ipoliecca
MeTtabonu3ma. Tumbel OOMEHa BEIIECTB: aBTOTPOQHBIN U rereporpodHbIid. Pomb
(dhepMeHTOB B 0OMEHE BEIIECTB U MIPEBPAIICHHH YHEPTUHU B KICTKE

4.2

dortocunre3. CperoBas W TeMHOBas (a3el (orocuHTe3a. Peaknmm (oTocuHTE3A.
DddexTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HU Ha 3emIe. BnusHue
yCcIoBUll cpenbl Ha (POTOCHHTE3 W CIOCOOBI TMOBBHIIMICHUS €r0 MPOAYKTHBHOCTH Y
KYJIbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XeMOCHHTE3UPYIOIINe OakTepru. 3HaueHWe XeMOCUHTe3a JUIs JKU3HH Ha
3emite

4.3

DHepreTUYecKkuid 0oOMEH B  KIeTKe. PacmieruieHne  BEIIECTB, BBIICICHUE W
aKKyMYyJIMPOBaHHE SHEPTUU B KJIETKE. JTambl dHeprerudeckoro odOmeHa. [nmukonus.
bpoxxenne wu ero Bumbl. KucimopomHoe OKHCICHHE, WIM KIETOUYHOE JIbIXaHHE.
O} heKTHBHOCTH YPHEPTETUIECKOTO OOMEHA

4.4

Peakiium matpuyHoro cunte3a. ['enernueckas wunpopmanus u JHK. Peanuzanms
reHeTHYecKoi nHpopMalyu B kieTke. [ eHeTuueckuii Ko u ero cBoiicta. TpaHCKpUIus
— marpuunblii cuHTe3 PHK. Tpancnsmus — OuocuHTe3 Oenka. Konuposanue
aMMHOKUCIIOT. Pomes  pubocom B OmocuHTE3e Oenka

4.5

Heknerounsie ¢opmbl xu3HM — Bupychl. Mcropust otkpeitust Bupycos  (.U.
NBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEACATEIHFHOCTH BUPYCOB. bakTepuodarn.
bosiesHn pacteHuid, JKMBOTHBIX UM YEJIOBEKAa, BBI3bIBAEMbIE BHUpycamu. Bupyc
ummyHonepuiuta yenoBeka (BUY) — Bo3Oymutens CIIM[a. [Ipodunaktuxa
pacmpocTpaHeHUs] BUPYCHBIX 3a00IeBaHU
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Pasmuoxkenue u HHIAWBUAYAJIIBHOC PAa3BUTUEC OPraHn3MOB

5.1

Kietounslii MK, WM JKU3HEHHBIM UK KiIeTku. MuTepdasza m mwuros. I[Iporeccsr,
npoTekaromue B wuHTepdase. Perumkamus — peakuuss matpuunoro cuureza JIHK.
Crpoenune xpoMocoM. XpOMOCOMHBIN HAOOp — KapUOTHIL. JUTIIIOUTHBINA ¥ TarIONIHBIHA
XpPOMOCOMHBIC Ha0Ophl. XpoMaTuibl. L[[UTOMOTMYECKHE OCHOBBI PA3MHOXKCHHS H
WHJIMBUIYQJIBHOTO PA3BUTHUSI OPTAaHU3MOB.

Henenue xnerku — muro3. Craaum mutosa. Ilponeccsl, mpoucxopsiiue Ha pa3HbIX
CTaJMAX MUTO3a. BUOJIOrMYECKUI CMBICT MUTO3a

5.2

CDOpMLI Pa3MHOXCHHA OPraHHU3MOB: Oecrojioe U II0JOBOE. Bunpl OecroJioro
Pa3MHOXKCHUA: JCICHHUC HaABOC, IIOYKOBAHUC OOHO- u MHOTI'OKJICTOYHBIX,
CHOpOO6paSOBaHI/IC, BCTCTATUBHOC PAa3MHOXKXCHHC. I/ICKYCCTBGHHOC KJIOHUPOBAHHUC
OpraHu3MoB, €Iro 3HA4YCHUC JIA CCIACKIUN

5.3

[TonoBoe pa3MHOXEHUE, €T0 OTJIMYUS OT OECIOIO0rO0.
Metio3. Craauu meiio3a. IIporecchl, mpoucxonasdmuye Ha cragusx meinosa. [loBeaeHue
XpoMocoM B Meio3e. Kpoccunrosep. buosorndeckuii CMbICT U 3HAUCHHUE MeH03a

5.4

["ameTorenes — nmpouecc 00pa30BaHMS MOJIOBBIX KIETOK y KHUBOTHBIX. [10JI0BBIE jKeIe3bI:
CEMCHHHUKN U AWYHUKHU. O6pa3OBaHI/I€ U PAa3sBUTUC IIOJIOBBIX KJICTOK — TaMCT
(cmepmaro3oun, SNUIEKIETKA) — craepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHHS
SUEKIIETOK U criepMaTo30u10B. OriogoTBopenne. [laprenorenes

5.5

NunuBuayanbHOE pa3BUTHE (OHTOTEHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOPHUOTEHE3).
Oranel 3MOPHOHAJIBHOIO Pa3BUTHSL y TIO3BOHOYHBIX JKMBOTHBIX: JIpOOJICHHE,
racTpyJssus, OPTraHOTEHE3. [TocTamOpuoHanbHOE pa3BuTHE. Turbl
MIOCTAIMOPHUOHAIBHOTO Pa3BUTHUA: NIPSIMOE, HenpsiMoe (IMYMHOuYHOe). BrinsHue cpenbl Ha
pa3BUTHE OPraHU3MOB; (PaKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.

Poct n pazButne pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHU, CTaANH
pa3BUTHUS

HacnencTBeHHOCTh U H3MEHYHUBOCTD OpraHu3smMoB

6.1

HpC,Z[MCT n 3aJa4ru T'CHCTHUKU. HCTOpI/IH pa3BUTHA TCHCTUKH. Bknan pOCCHfICKPIX n
3ap}/'6e)KHBIX YUYCHBIX B PAa3BUTHUC I'CHCTUKU. MeToapl TeHEeTHUKHU (1" I/I6pI/II[OHOI‘I/I‘leCKI/II71,
HHTOFGHCTHQCCKHﬁ, MOJ'ICKy.]'IHpHO-TCHCTI/I‘{CCKHI‘;I). OCHOBHBIC TEHETHUYSCKHUE ITOHSITHUS.
I'enetnueckas CHUMBOJIMKA, UCIIOJIb3yEeMad B CXEMax CKpCH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJIEIOBAHUS TPU3HAKOB, YCTaHOBIICHHBIE | . MeHenem.
MonoruOpuaHOe CKpenmBanue. 3aKOH €IMHO00pas3usi THOPUIOB MEPBOTO
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nokosieHusi. [IpaBuno MOMHUHUpOBaHMs. 3aKOH pACIISIUICHHUS MPU3HAKOB. [ umoresza
9UCTOTHI TameT. [loTHOE 1 HEenmoTHOE JOMUHUPOBAHHUE.

JluruOpuHOoe  CKpelIMBaHWe. 3aKOH HE3aBHCHMOIO HAClICJIOBaHHS IPU3HAKOB.
[{uToreHeTMYeCKMEe  OCHOBBI  JIMTHOPUIHOTO  CKpEIIMBaHHUSA.  AHATU3HUPYIOIICEe
CKpelnuBaHue. VCnoib30BaHUE aHAIM3HPYIOIMIETO CKPEIIMBAHHUS I ONPEACICHUS
FeHOTHIIa 0COOHU

6.3

CueruieHHOe HacienoBaHue Tpu3HakoB. PabGora T. MopraHamno cCrermieHHOMY
HACJIEIOBaHUIO TeHOB. HapylieHue cuerieHus TIeHOB B pe3ylbTaTe KPOCCHHTOBEpA.
XpoMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTHuecKre KapThl.

I'eneruka nona. XpoMoCcOMHOE OMpe/ieleHHe 1moia. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'oMmorameTHsbI€ U reTeporaMmeTHbie OpraHnu3Mbl. HaciaenoBanue npu3HakoB, CLETICHHBIX
C TOJIOM

6.4

H3MeHUYHBOCTE. Buasr W3MEHYHMBOCTH: HEHaCJIEACTBEHHAsT U
HacjeACTBeHHas. Poyib cpenbl B HEHACHEJICTBEHHONW H3MEHUMBOCTH. XapaKTEPHCTHKA
MOAU(GUKAITMOHHOW M3MEHYMBOCTH. BapuanvoHHBIN psag W BapUallMOHHAS KpHUBas.
Hopma peakumm mnpusHaka. KonauwdecTBEeHHBIE M Ka4eCTBEHHBIC MPU3HAKH M UX HOpMa
peaknuu. CBolicTBa MOAU(MUKAITMOHHONW U3MEHYMBOCTH

6.5

HacnencrBenHast, wiim reHOTUNHYECKast, '3MEHYMBOCTh. KoMOMHATHBHAS H3MEHYUBOCTbD.
Meii0o3 1 1oJI0OBOM MpOLECC — OCHOBA KOMOMHATUBHOM M3MEHYMBOCTHU. MyTalMoHHas
M3MeHYuBOCTb. Kiaccudukanus MyTanuii: FeHHbIE XpOMOCOMHBIE, FTeHOMHBIE. YacToTa u
NpUYMHBl  MyTanui. MyrarenHble (akToppl. 3aKOH TOMOJIOTUYECKHUX PSIOB B
HacneacTBeHHON n3Menunsoct H. M. BaBuosa

6.6

T'enetuka 4enoBeka. KapI/IOTI/IH YCJIOBCKA. OCHOBHBIG METOAbI T'CHETHUKHU 4YCIIOBCKA:
TeHEaTOTHYECKHI, ONM3HEIOBbIN, IMTOTEHETHUYECKU, OMOXUMHUYECKUH, MOIEKYISPHO-
reHeTnyeckuit. CoBpeMeHHOe OMpe/IesieHre TeHOTUTIA: TOJTHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHUWE, B TOM umcie ¢ mnomompto [Il[P-ananmuza. HacneactBenHbie
3a00/leBaHMS ~ dYeJOBEKa: TeHHbIE  O0O0Je3HW, OOJE3HHM ¢ HACISACTBEHHOM
MIPEIPaACIIOIOKEHHOCTRI0, XPOMOCOMHBEIE Oonie3Hu. ComaTHUeCKHe W TeHepaTHBHBIC
mytauuu. [IpuHIuner 370poBoro oOpas3a JKHM3HHM, JMArHOCTUKH, MNPO(QUIAKTUKH U
JIeYCHUS TeHeTUYECKUX 00Je3He. MeanKo-TeHeTHIeCKOe KOHCYJIbTHPOBaHKE. 3HAUCHHE
Me}II/IHI/IHCKOI\/'I TCHCTUKHW B MPEAOTBpAIICHUU W JICUCHUN T'CHECTUUCCKHX 3360J’IGB3HHI71
YelioBeKa

CCJ’ICKHI/ISI OpTraHHUu3MOB. OCHOBBI OMOTEXHOJIOTHU

7.1

Cenexuus Kak HayKa U Ipoliecc. 3apoKIeHUE CEeIEKIUU U JoMmecTukanus. Yuenune H.U.
BaBuioBa 0 mEHTpax NPOMCXOXKAECHUS U MHOTr00Opasus
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KYJIbTYPHBIX pacTeHUl. LIeHTpbl MpPOUCXOXKACHHS TOMAIIHUX >XUBOTHBIX. COpT,
opoJja, ramMmm

7.2

CoBpeMeHHBIE METOJIbI CEeNIEKIIMU. MacCOBBI U MHIMBHUIYaJIbHBIN OTOOpPHI B CEJICKIIUU
pactenmii W KHUBOTHBIX. OIIEHKa 3KCTephepa. BIM3KOPOJICTBEHHOE CKPEIIMBAHUE —
uHOpuauHT. Yucras nuaus. CKpenmBanue YUCThIX JuHUM. ['ereposuc, nnm rubpuaHas
cwia. HeponcteenHnoe ckpemuBanue — ayropuauar. OTqaieHHass THOpUan3anus U ee
YCIICXH. HCKYCCTBGHHBIﬁ MYTAarc¢He3 U MOJYUCHUC ITOJTUIIIIONI0B. HOCTI/I)KGHI/ISI CCJICKIIUU
pacTeHui, )KUBOTHBIX U MUKPOOPIaHU3MOB

7.3

buorexHonorust kak oTpacib MPOU3BOJACTBA. ['e€HHAass WHXKEHepus. DTambl CO3/IaHUS
pexombunantHot JIHK wu Tpancrennsix opranusmoB. Kierounas uHXeHepus.
Krnerounsie kynbTypbl. MUKpPOKJIOHATbHOE pa3MHOXKeHHE pacTeHuil. KiioHupoBanue
BBICOKOIIPOJYKTHUBHBIX ~ CEJIbCKOXO3SHCTBEHHBIX ~ OPraHW3MOB. OJKOJOTHYECKHE U
studeckue mpobdseMsl. MO — renerndecku MOIUGUITUPOBAHHBIE OPTraHU3MBI
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HpOBepﬂeMLIe TpeﬁoBa}mﬂ K pe3yJibTaTaM 0CBOCHUA OCHOBHOM 06pa30BaTeJ’ILHO]7] nmporpaMmmal

Kon
MIPOBEPSIEMOTO
pe3yIbrara

[IpoBepsiemble peAMETHBIE pPE3yJIbTaThl OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHOM TPOrpaMMBI CPEHETO 00IIeT0 00pa3oBaHUs

1

CdopMupoBaHHOCTH 3HAHUII O MECT€ M POJM OMOJOTHMH B CHUCTEME HAyYHOTO
3HAHUA €CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpEMEHHOMU
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa M HAyYHOTO MHPOBO33pPEHUS; O BKIIAJE
POCCHUHCKMX M 3apyOeXKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;
(G yHKIIMOHAIBHON I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUsS KU3HEHHBIX 3a71a4

YMeHue pacKphiBaTh COJCpPKAHHE OWOJIOTMYECKUX TEPMUHOB U ITOHSTHIA:
BUJI, TIOMYJISIIIHSI, TEHO(OH]T, SBOJIFOIIHS, ABYIKYIIHUE CHITBI ((PAKTOPBI) SBOFOIUH,
PUCIOCOOICHHOCTh OPraHU3MOB, BHI000pAa30BaHME, SKOJIOTUYECKHE (aKTOPHI,
9KOCHCTEMa, MPOAYICHTHI, KOHCYMEHTBI, PEIYyLEHThl, IICA UTAHU,
9KOJIOTHYECKas MUpaMuia, OuoreoreHo3, onochepa

YMenue uznarats Ouonorndeckue Teopuu (3Bosronnonnas Teopuss Y. Jlapsuna,
CHUHTCTHUYCCKAas TCOpU BBOJ'IIOIII/II/I), 3aKOHBI M 3aKOHOMCPHOCTHU
(3aponprmeBoro cxoactea K.M. bapa, yuepenoBanusi  TJIaBHBIX  HalpaBJICHHUI
u myreir spomonuu A.H. CeBeprioBa, yuenus o onochepe B.U. Bepnaackoro),
OMpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K ) KXUBBIM CUCTCMaM

YMeHne BIaJeTh METOJAAMH HAay4YHOTO TO3HAHUSA B OMOJIOTHH (HAONIOACHHUE U
ONMUCAHUE KUBBIX CHUCTEM, MPOILIECCOB U SABJICHMI; OpraHU3alus U MPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIIBIDKEHHWE  TUIOTE3bl;  BBISIBICHUE
3aBUCHUMOCTH MEX]y HCCIeNyeMbIMUA BEIUYMHAMH, OOBSICHEHHE IMOTYYCHHBIX
pe3yabTaTOB, UCIOIB30BAHHBIX HAYYHBIX MOHSATHI, TEOPHM U 3aKOHOB; YMEHHUE
JienaTh BBIBOJIBI HA OCHOBAHHH MOJTYyYEHHBIX PE3YyIhTaTOB)

YMeHue BBIICNATH CYIIECTBEHHBIE TPU3HAKU CTPOCHUS OHOJOTHYECKHX
O0OBEKTOB: BHJOB, MONYJISLUUN, NPOAYLEHTOB, KOHCYMEHTOB, pEIYLEHTOB,
OMOTEOIIEHO30B W JKOCHCTEM; OCOOCHHOCTH TIPOIIECCOB HACIEACTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHus, MPUCITOCOOIEHHOCTH
OpPTaHW3MOB, JCUCTBUS DKOJOTHYECKUX (PaKTOPOB HA OpPraHU3MBI, TepeHoca
BEIIECTB U TIOTOKA DHEPTUU B IKOCUCTEMAX, aHTPOIIOTEHHBIX
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U3MEHCHHI B 9KOCHUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB U
OMOreOXMMHUYECKHX IIUKIOB B Onochepe

VYMeHue NpUMEHATh I0JIydYEHHbIE 3HAaHUS Il OOBSICHEHUS OMOJIOIMYECKHX
IIPOLIECCOB U SIBJICHUM, JUIS NPUHATHSA IPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOMN
KHU3HU B LEIAX oOecrieueHus: Oe30IIacHOCTH CBOErO 3/I0pPOBbS M 3/I0POBbS
OKPYXAIOLIUX JIIOJeH, COOII0AEHUS HOPM IPaMOTHOT'O ITIOBE/ICHUS B OKPYKaIOIIEH
NPUPOIHON cpeze; MOHMMaHUE HEOOXOIUMOCTH HCIIOJIb30BAHUS JIOCTHIKCHUHN
COBPEMEHHOM OMOJIOTUH 7Sl pAllHOHAIEHOTO PUPOAONOIB30BAHNUS

YMeHue pemiath 371€MEHTapHble OMOJIOTMUYECKHE 3a/1a4k, COCTABIISATh CXEMBbI
IepeHoca BEIECTB U SHEPTUU B IKOCUCTEMAX (LI€TIH TUTaHMS)

YMeH#He BBINOIHATB Ja00paTOPHBIC U MPAKTHYECKUE PA0OThI, COOJIIOIATh IPaBUIIa
npu paboTe ¢ yueOHBIM U J1abopaTOPHBIM 000pYI0OBaHUEM

YMeHue KpUTHMYECKHM OLIEHMBAaTb M  UHTEPIPETUPOBATh  MHGPOPMAIUIO
OMOJIOTUYECKOTO COJAEPIKAHMS, BKIIOYAIONIYIO TICEBAOHAYYHBIE 3HAHHS W3
pazauuHbix  ucToyHMkoB  (CMMU,  Hay4yHO-TOMyNsSIpHBIE  MaTepHAlbl);
paccMaTpuBaTh  IJ00AJbHBIE  SKOJIOTHMYECKHE TMPOOJIEMBbl  COBPEMEHHOCTH,
(dbopMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MMO3UIIIO

10

YMeHue co3iaBath COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLIEHUs, 00001as
Ouonornyeckyro HMHGOpPMAMIO M3 HECKOJBKUX HCTOYHHMKOB, TI'PaMOTHO
MCIIOJIb30BaTh MOHATUNHBIN anmnapar OMoJI0ruu

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

Kon [TpoBepsieMblii 2IEMEHT COJIEPKAHUS
1 DBOIOIMOHHAS OUOJIOTHS
11 DBOJTIOIIMOHHASI TEOPHS M €€ MECTO B OMOJIOTHH.

CugerenbcTBa 3BONIONMU. [laeoHTOIOrMYECKHE: MOCIEN0BATENBHOCTh MOSBICHUS
BUJIOB B TaJICOHTOJIOTHUECKOW JIETONMHUCH, NepexoaHble (opmbl. buoreorpaduueckue:
CXOJACTBO W paznuuue ¢ayH U (JIop MaTepuKOB U OCTPOBOB. DMOPHOIOTUYECKHE:
CXOJICTBA M pa3Iuyus SMOPHUOHOB pa3HBIX BHUIOB IO03BOHOYHBIX. CpaBHUTEIHHO-
aHaTOMHMYECKHE: TOMOJIOTHYHBIE, aHAJIOTMYHbIE, PYAMMEHTapHbIE OpraHbl, aTaBU3MBI.
MonexyasipHO-OMOXUMUYECKHE: CXOACTBO MEXaHM3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTa0OJIMYECKUX MyTel Y BCEX OPraHU3MOB
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12

OBomonuonHas teopusi Y. JlapBuna. [IpennochbUiki BO3HMKHOBEHHS JIapBUHH3MA.
JIBIDKyIIIE CHJIBI SBOJIIOLMU BHUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOMKEHHE IPH
OTPaHUYEHHOCTH PECYPCOB, HEONPEACICHHAS N3MEHUYNBOCTh, OOpH0a 3a CyIIeCTBOBaHHUE,
€CTECTBEHHBIN 0TOOP)

13

Cunrernueckas Teopus sBomonuu (CTD) U OCHOBHBIC €€ TOJIOKCHHUSI.
MukposBomtonus. [Tomynsius kak eiMHUIA BUAA U SBOIIOLUN

14

JBxyme cuiibl ((pakTopbl) BONIONMK BHIIOB B MpUpoe. MyTallMOHHBIN mporiece U
KOMOWHATHBHAs WM3MEHYMBOCTH. llomymsuMoHHBIE BOJHBI M apeii¢ reHos. M3omsus
u murpanus. EcrtecTBeHHBI 0TOOp — HampaBistoumii (aktop 3BoMOLUH. DOPMBI
€CTECTBEHHOT'0 0TOOpA.

[IpucnocoOIeHHOCTh ~ OpPTaHU3MOB  KaK  pe3yiabTaT  JBOJIONHMH.  [Ipumepsr
PUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAMOAANTALINY.

Bun u BupooGpaszoBanue. Kpurepunm Buga. OcHoBHble (GOpMbI BUA000pa30BaHUS:
reorpauuecKoe, IKOJIOrHIECKoe

15

Maxpo3BOIIOIIHSL. @opMBI  IBOJIIOLIUU: ¢bunernyeckas, JTMBEpreHTHAs,
KOHBEpIeHTHas, napauienbHas. HeoOpaTumocTs 3BooLUN

Bo3nukHoBeHuEe u Pa3BUTHUC ) KU3HHU HA 3emite

2.1

JloHay4HbIE PEACTABICHUS O 3apOKICHUM KU3HU. HayuHble runores3sl BOSHUKHOBEHUS
KM3HM Ha 3emse: abuoreHe3 W MaHcHnepMus. XHUMHYECKas  HBOJIOLMSL.
OKCIIEpUMEHTAIBHOE TOATBEP)KJIECHUE XUMHUYECKOM dBomronuu. HauvanpHble dTamnsl
o6uosiornueckoil sBomonuu. I'mnoreza PHK-mupa. IlepBble KI€TKM M UX HBOJIOLMSL.
®opMHpOBaHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emsie mo spaMm u nepuoaaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickas dpbl. [laneo3oiickas pa U ee mepuoabl: KeMOPHICKH, OpTOBUKCKHIA,
CUWIYPUMCKHM, IEBOHCKHW, KaMEHHOYTOJIbHBIA, NMEpMCKUH. Me3o30lckas spa u ee
IIEPUOJIBI: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaliHo3oiickast 3pa W €€ TNepUuoIbl: MaJCOr€HOBBIN, HEOTCHOBBIN, AHTPOIOTE€HOBBIM.
XapakTepucTrKa KIuMaTra U TeOJOTHYECKHX IpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLHH
PacCTUTEIBHOTO U KUBOTHOTO MHpa. ApoMOpdo3bl y pacTeHUM 1 KUBOTHBIX. [losBrenue,
paciBeT U BBIMUpPAHUE TPYII )KUBBIX OPraHU3MOB

2.3

Cucrema OpraHHU4YC€CKOro MHpa KaK OTPAKCHUC 3SBOJJIIOLUU. OcHOBHbBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

2.4

3BOJIIOI_[I/I$I YCJI0BCKa. AHTpOHOHOPHH KakK HaykKa. Pa3zButue HpCIlCTaBJICHI/Iﬁ (¢}
MPOUCXOKIACHUN YCJIOBCKA. MeTOJII)I HU3YYCHUS aHTPOIIOICHE3A. CXO)ICTBa H pasjimyud
YeJIOBEKA M KMBOTHEIX. CHCTEeMaTHUECKOE ITOJIOJKCHHE UEJIOBEKA.
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JBwxymue cunbl  (akTopsl) aHTpomnoreHe3a. HacneiacTBeHHass H3MEHYMBOCTh U
€CTeCTBeHHbIN 0TOOp. OOIIecTBEHHBIM 00pa3 KU3HU, M3TOTOBJICHHE OPYIUIl Tpyaa,
MBIIUICHUE, PeUb

2.5

OcCHOBHBIE CTaJUM U BETBU HBOJIIOLUHU YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMoxonsamui, Yenosek HeaHaepTranbckuii, Yenosek pazymubii. Haxonku
HCKOIIAEMBIX OCTAHKOB, BPEMs CYIIECTBOBaHHS, OOJACTh PACHPOCTPAHEHHUs, 00bEM
TOJIOBHOTO MO3ra, 00pa3 KU3HHU, Opyaus

2.6

Yenoseueckne packl. OCHOBHBIE OOJBIINE PACHl: eBpOICOUIHAS (eBpa3HiicKas), HEerpo-
aBcTpajouHas (SKBaTOpHalbHAs), MOHIOJIOMAHAs (a3MaTCKO-aMepHuKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH MPEJCTaBUTENEH YeTOBEUECKMX pac K YCIOBHUSAM CYLIECTBOBAHMSL.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

Opranu3sMsbl U OKpY’Karolas cpena

3.1

OKosoruss Kak Hayka. 3ajJaud M pasfelibl 3KOJIOTHU. MeToabl 3KOJOTHMYeCKUX
UCCIIEIOBaHUM. ODKoJoruyeckoe MupoBo33peHue. Cpeasl oOUTaHHMS OPraHU3MOB:

BOJIHAs, Ha3eMHO-BO3/ylIHAas, HOYBEHHAs,
BHYTPUOPraHU3MEHHas

3.2

Okonorudeckue ¢aktopbl. Knaccudukanus 3KoI0oru4eckux (pakTopoB: aOMOTUYECKUE,
OMOTUYECKHE U aHTpONoreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI

3.3

AbGuotnyeckue  (QakTophpl: CBET, TeMmIepaTrypa, BiIaxHOCTh. doTonepuonusm.
ITpucnocoOnenus opraHu3sMoB K JielicTBHIO abuoTndeckux (akropoB. buonornueckue
PUTMBI

3.4

buotuueckne daxropel. Buasl OHOTHYECKHX B3aMMOJACUCTBUH: KOHKYPEHIIHS,
XUIIHAYECTBO,  Mapa3uTU3M,  MYTyajdu3M, KOMMEHCanu3M  (HaxJIeOHHYECTBO,
KBapTUPAHTCTRBO), aMEHCAJIN3M, HEUTpATT3M. 3HaueHue OMOTUYECKHX
B3aUMOJICMCTBUN  JUIsl  CYIIECTBOBAHHMS  OPraHU3MOB B MPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XAPaAKTCPUCTUKU TTOIMYJISIIHUH. OCHOBHBIC TMOKAa3aTeIHN MOITYJIAIUN
YHUCJICHHOCTD, IIJIIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTL, IIPUPOCT, MUT'PALIUA. ,HI/IHaMI/IKa
YUCJIICHHOCTHU MOMYJIAIUN U €€ PCTYJIALUA

COO6H_ICCTBE[ M 3KOJIOTMYCCKUEC CUCTEMbI

CoobmiecTBO  opraHu3mMoB — OuoneHo3. CTpykTypsl — OHOLIEHO3a:  BHJIOBasd,
MPOCTPAHCTBEHHAsA, Tpodpuueckas (numienas). Buasl-qoMuHanTel. CBsi3u B OMOIIEHO3E

4.2

OKOJIOTHYECKHE CHUCTCMbI (Z—)KOCI/ICTCMBI) . Ilonsarue 00 9KOCUCTEME U
6I/IOFCOHGH03€. (-DYHKI_II/IOHaJ'IBHBIe KOMITOHCHTHI OKOCHUCTEMBI.
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MPOJYLEHThl, KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemlecTB M MOTOK JHEPrHH B
skocucreme. Tpodudueckue (MUIIEBBIE) YPOBHU IKOCHCTEMBI. [IWIIeBbIe TEMH U CETH.
OcHOBHBIE [TOKA3aTeNN IKOCUCTEMBI: OoMacca, MPOAYKIHS. DKOJIOTHYECKHE THPAMUIBL:
MPOAYKIINK, YHCIEHHOCTH, Ouomacchl. CBOWCTBa JKOCHCTEM: YCTOWYHUBOCTD,
camoperyianus, pazputue. Cykieccus

4.3

[Ipuponnsle sKOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHCTEMa XBOHHOIO WU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOTIOT€HHBIE 3KOCHUCTEMBL. ATPO3KOCHUCTEMBL. YpOosKocucTeMbl. buomornueckoe
U XO34HCTBEHHOE 3HaYeHHE  arpo’KoCHCTEM U ypOOIKOCUCTEM.
buopaznoobpa3zue xak (akrop yctolduBocTH dKocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie

4.4

Yuenne B.UM. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u CTpyKTypa Ouocdepsl.
XKusoe BemectBo u ero Qynkuuu. OcobeHHOCTH Ouocdepbl Kak TI00ATbHOM
9KOCHCTeMBI. J[MHaMU4Yeckoe paBHOBECHE M oOpaTHas cBs3b B Onochepe. KpyroBopotsr
BEUIECTB U OMOT€OXMMHYECKHE LMKIBI 3JEMEHTOB (yriepoia, a3oTa). 30HAJIbHOCTb
6uocepsl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoseuecTBo B Onochepe 3eMin. AHTPOIOTeHHbIE H3MEHEHUs B Onocdepe.
['oGanbHBIE SKOJTOTUYECKHUE TPOOIIEMBI.

OcHOBa  palMOHATIHLHOTO VIPaBICHUS  TPUPOAHBIMH pecypcamMu U UX
ucrnoinb3oBaHue. JJocTikeHus: OMOJIOTHH U OXPaHa MIPUPOJIBI
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