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denepanpHas pabouast mporpamma 1o yueoHomy npeamery «buomorus» (6a30BbIit
ypoBeHb) (mpeamerHas oOnacTth «EcrecTBeHHO-HaydHBIE MpeaMeThl») (Haiee
COOTBETCTBEHHO — IporpamMMa MO OHOJIOTUM, OMOJIOTHS) BKIIIOYAET MOSCHUTEIHHYIO
3aIHCKY, COJepKaHue OOy4YEeHUs, IUIAHUPYEeMbIe Pe3yJIbTaThl OCBOCHHUS MPOTPAMMBbI
10 OMOJIOTUH, TEMAaTHYECKOE TITAHUPOBAHHE.

[TosicHuTenpHAS 3aMKMCKa OTPAXKaeT OOIIUE IEIM U 3a/aud U3YYCHUsST OMOJIOTHH,
XapaKTEPUCTHKY TICUXOJOTHYECKHUX TMPEANOCHIIIOK K €€ HM3yYCHHIO OO0YJaroIUMUCH,
MECTO B CTPYKType Y4eOHOro TIiaHa, a TakKKe TOJXOJbl K OTOOpY COJep KaHWMs,K
OTIPEJICIICHUIO TIIAHUPYEMBIX PE3YJIhTaTOB.

Conepxanne OOydeHHMSI PACKPBIBACT COJEPKATENbHBIE JIMHUH, KOTOPHIC
npeyaralTcs g 00s3aTeIbHOTO M3yYeHHUsS B Ka)XJIOM Kjlacce Ha YPOBHE CPEIHETO
oO1ero oOpazoBaHus.

[TnanupyeMble pe3yJbTaThl OCBOCHHUS TPOrPaMMbI 110 OHOJIOTHHM BKJIHOYAIOT
JUYHOCTHBIE, METAaIlpPEAMETHBIC PE3yJIbTaThl 3a BECh IMEpHOa OOy4YeHHS HAa YpPOBHE
cpeaHero o01Iero oopa3oBaHus, a TaKXKe MPEIMETHBIC JOCTHKEHUS O0yYaroerocs 3a
Ka)KJIBIH TOJT O0yJICHHUS.

MNOACHUTEJBHASA 3AIITMCKA

[Ipu pa3paboTke mnporpaMMbl TIO OHOJIOTHM TEOPETHYECKYIHO  OCHOBYJIS
OTIpEJICICHHS TTOAX0A0B K (hOPMHPOBAHUIO COJCPKAHUS yu4eOHOTO MpeaMeTa
«buosiorus»  COCTaBWIM: KOHLENTyanbHble  nojoxenus  PI'OC COOo
B3aMMOOOYCIIOBJIEHHOCTH 1IEJI€H, ColepKaHusl, pe3yabTaToB 00ydeHus: U TpeOOBaHUN K
YPOBHIO TOATOTOBKM BBIITYCKHUKOB, TOJIOKEHHUS 00 OOMMX IENsIX W MPUHIUIAX,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEHETO O00Iero o0pa3oBaHus
B Poccuiickoit Deneparinu, a Takke MOJIOXKEHUS O crienndpuke OMOIoTuM, €€ 3HaUYCHUHN
B TIO3HAHUH >KUBOM MPUPOJIBI ¥ 00ECTICYCHUH CYIIICCTBOBAHMS YEJIOBEYECKOTO 00IIEeCTBA.
CoriacHO Ha3BaHHBIM ITTOJIOKEHHUSM OIPEICIICHBl OCHOBHBIC (DYHKIIMHM TPOTPaMMBI T10
OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Aa€T MpEACTaBICHUE O IEisaX, 00 00IIeil crpareruu
OoOy4eHHs, BOCIUTAHUS W Pa3BUTHSA OOYYAIOIIMXCA CPEACTBAMH y4eOHOTO MpeaMeTa
«buonorusy, ompenenseT 00s3aTeNbHOE NPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpY,
pacmpeseNeHre 1o pa3aeiiaM i TeMaM, PeKOMEHTyEeMYIO MOCIIeI0BATEIbHOCTh U3YUCHHUSI
y4eOHOT0 MaTepHraia ¢ yaéToM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU
00pa30BaTeIbHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yJarONIuXCs.

B mporpamme mo OMOIOTHM TaKkKe yUUTHIBAIOTCS TPEOOBaHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METAaNpeIMETHBIM U  TPEAMETHBIM  pe3ysibTaraM  O00y4YeHUus
B (OpPMUPOBAHUU OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIIBHOCTH/YUueOHBIX
JEUCTBUN 00YyJaIONTUXCs IO OCBOCHUIO COJIEPKaHUsSI OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mo Ouomormm (10-11 kmaccel, 0a30BBIA YpOBEHB) peaTu30BaH
IPUHIUI MPEEMCTBEHHOCTH B M3YYEHHH OMOJIOTHMH, Oyarogaps 4emy B Hel
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IPOCMATPUBAETCS HAIIPABIEHHOCTh HA PAa3BUTHE 3HAHUMN, CBA3aHHBIX C (POPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUSA, LIEHHOCTHBIX OpUEHTAllUid  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIICHUS, MPEJCTABICHUN O 3I0pOBOM 00pa3e KU3HU U OEepPEeKHBIM
OTHOILIEHUEM K OKpYXarwllen npupoaHou cpeae. Ilostomy Hapsany ¢ H3ydeHUEM
00111e0MOJIOTUYECKUX TEOPUH, a TAaKKe 3HAHUUA O CTPOCHHUM JKUBBIX CHCTEM Pa3HOTO
paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX IMPOLECCOB B MPOTrPAMMEIO
OUOJIOTUM Y/IeJICHO BHUMAaHHWE WCIOJIb30BAaHUIO MOTYYCHHBIX 3HAHWHA B ITOBCETHEBHOM
YKU3HH JUTSI PEIICHHS MPUKIIAHBIX 33714, B TOM YHCIIe: MPOPUIAKTUKHI HACIEACTBEHHBIX
3a00JIeBaHUN YeJIOBEKa, MEAMKO-TeHETUYECKOTO KOHCYJIbTUPOBAaHUS, OOOCHOBaHUS
IKOJIOTUYECKH 11€7I€CO00Pa3HOT0 MOBEJACHHS B OKPYKAIOIIEH MPUPOAHON Cpefie, aHaIn3a
BIUSHUAS XO3SMCTBEHHOM JIEATELHOCTH YEJOBEKAa Ha COCTOSHUE TMPUPOIHBIX U
UCKYCCTBEHHBIX SKOCHUCTEM. YCHJICHHE BHHMAaHHWs K MPHUKIAJHON HAMpPaBICHHOCTH
yueOHoro mnpeaMera «buosnorus» MNpPoAUKTOBAHO HEOOXOIUMOCTBIO OOECIeUeHUsI
YCIIOBUM IS PEIICHHS OJHOW M3 aKTyalbHBIX 3a7a4 IIKOJBHOTO OMOJOTHYECKOTO
oOpa3zoBaHus, KOTOpas mpeanojaracT (GopMupoBaHUEe y OOyYarOUIUXCsS CIHOCOOHOCTU
aanTHPOBATHCS K M3MEHEHUSM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

[IporpaMma 1m0 OHONOTHMW SBISAETCS OPUEHTUPOM JJIsi COCTaBIEHHUS pPabOYMX
IpOrpaMM, aBTOPBI KOTOPBIX MOTYT MPEAJIOKUTh CBOW BapHaHT MOCJEI0BATEIBHOCTH
U3YYEHUSI W CTPYKTYpbl Y4eOHOro MaTepuaia, CBOE BUIACHHE MyTell (HOopMUpOBaHUS
y oOyuaromuxcsa 10—11 kmaccoB mpeaMETHBIX 3HAHUM, YMEHUN U CIIOCOOOB y4eOHOM
JESTENBPHOCTH, a TaKXKe€ METOJMYECKHX PEeIIeHUW 3a7ad BOCIUTAHUS M Pa3BUTHS
cpeacTBamu yueOHoro npeamera «buonorus».

buonorus Ha ypoBHE cpeiHero 00IIero o0pa3oBaHus 3aHUMAET Ba)xxHOe MecTo. OH
obecrieunBaeT GOpMUPOBAHUE Yy OOYYAIOIMIUXCS MPECTABICHUN O HAyYHOU KapTHHE
MUpa, pacIupseT 1 00001IaeT 3HAHUS O )KUBOH MPUPOJE, €€ OTITNIUTEIBHBIX MTPU3HAKAX
— YpOBHEBOH OpraHu3alliyd U HBOJIIOLIMHU, CO3JAET YCIIOBUS MJs: MO3HAHUSA 3aKOHOB
KUBOU TIPUPOJIBI, POPMUPOBAHUS PYHKITMOHAIBHONU TPAMOTHOCTH, HaBBIKOB 3/I0POBOTO
1 6e30macHOro 00pasa KM3HHU, SKOJIOTHYECKOTO MBIIIUICHHS], [EHHOCTHOIO OTHOIIEHUS K
KUBOM TIPUPOJIC U YETOBEKY.

Bonbuioe 3HaueHne OMONOTHUS UMEET TAKXKE [JIsl PEIICHHs] BOCIUTATENBHBIX U
Pa3BUBAOIINX 3a/Jad CpPeAHETro 001mmero oOpa3oBaHUsI, COIMATU3ANNKN OO0YJAFOIIHXCS.
N3yuenue Ouonoruu obecreunBaeT yclioBUs g (OPMHUPOBAHUSI WHTEIIEKTYaIbHBIX,
KOMMYHUKAITMOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB, JCTETHYECKOW KYJIBTYPHI,
CIIOCOOCTBYET MHTErpalud OWOJIOTHYECKUX 3HAHUU C TMPEJCTaBICHUSMU W3 JAPYTUX
y4eOHBIX TMPEAMETOB, B YAaCTHOCTH, (U3MKH, XUMUU u Teorpaduu. Has3BanHbie
MOJIO’KEHUS O TPeHa3HaueHUHU y4eOHOro nmpenmMera « buonorus cocTaBuian OCHOBY st
ompeNeneHusl TOJIXO0J0B K OTOOpY U CTPYKTYPUPOBAHHUIO €ro  COJEpXKaHus,
MPEJICTaBICHHOTO B MPOTpamMMe 10 OUOJIOTHH.

Ot6op conepxkanusi ydeOHOTO mpenmera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3HUIMNA KyIbTYpPOCOOOPA3HOTO MOAXO0/a, B COOTBETCTBUU C KOTOPHIM
oOyJaronuecs: TOJKHBI OCBOUTHh 3HAHWS M YMEHHs, 3HaUUMbIe IS (POpMHUpPOBAHUS
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oO11eil KyJabTyphl, ONpEAEIAIoNe aIeKBaTHOE TMOBEICHUE UYEIOBEKa B OKpY’KarolIe
NPUPOIHON Cpele, BOCTPEOOBAHHBIE B TOBCEIHEBHOM JKU3HU M TMPAKTUYECKOU
nesitenbHocTH. Oco0oe MecTo B JTOW CHCTEME 3HAaHUW 3aHUMAIOT 3JIEMEHTHI
COJEp)KaHusl, KOTOpbIE CIy>KaT OCHOBOM myig (OPMUPOBAHHS MPEACTABICHUIMA
O COBPEMEHHOM E€CTECTBEHHO-HAYyYHOW KapTWHE MHUpPA U ILIEHHOCTHBIX OPHEHTALUAX
JUYHOCTH, CIOCOOCTBYIOIIMX T'yMaHU3AIMHA OMOJIOTHYECKOTO 00pa30BaHUsl.

CTpyKTypUpOBaHUE COJAEpXkKaHUS Y4YEOHOro Marepuansa B  MPOrpaMMe 1o
OMONOTHHM  OCYHIECTBICHO C Y4€TOM TPUOPUTETHOTO 3HAYEHUS  3HAHUU 00
OTIMYUTEIBHBIX OCOOCHHOCTSIX JKUBOW MPHUPOABI, O €€ ypPOBHEBOW OpraHHU3aIMHH
HBOJIIOLIMUA. B COOTBETCTBHM C 3THUM B CTPYKType ydeOHOro mpeamera «buomorus»
BBIJICTICHBI CIIEIYIONINE COJAepKaTenbHble JUHUH: «buonorms kak Hayka. Mertomabl
HayyHOro Tmo3HaHus», «Kierka kak Owuosmornmueckas cuctema», «OpraHusMm Kak
Oounonoruyueckas cucrema», «CuctemMa 1 MHOT0OOpa3re OpraHHYecKOro MUpay,
«OBOJIIOLINS KUBOU MIPUPOIBIY, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTI.

Lenb n3ydyenus yueOHoro npeamera «bruonorusp» Ha 0a30BOM YPOBHE — OBJIQJICHHE
OOy4JaroIMMUCS. 3HAHUAMU O CTPYKTYPHO-(YHKIIMOHATBHOW OpTaHU3aIllMU KHUBBIX
CHUCTEM pa3HOTO paHra W NpUOOpeTEeHHE YMEHUH WCIONb30BaTh STH 3HAHUS IS
IPaMOTHBIX IEWCTBUN B OTHOIIEHUH OOBEKTOB KUBOW MPUPOIBI U PEIICHHUS Pa3TUIHbIX
YKU3HEHHBIX MPOOJIEM.

Joctwxkenne  1enu — u3ydeHus — ydyeOHoro — mpeamera  «buosorus» Ha
0a30BOM ypOBHE 00€CTIEUNBACTCS PEIICHUEM CICAYIOMINX 3a]1a4:

OCBOEHHUE 00YYAIOIIUMUCS CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHSX, YICHHUSX,
3aKOHaxX, 3aKOHOMEpPHOCTAX, THUIIOTe3aX, MpaBWiax, CIYyXalluX OCHOBOM JJIs
(opMuUpOBaHUs MPEJICTABICHUI O €CTECTBEHHO-HAyYHOH KapTWHE MHUpa, O METoJax
HAY4YHOT'O MI03HAHUS, CTPOEHUHU, MHOTOOOPAa3HUH U OCOOCHHOCTSIX )KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHMW3allid, BBIAAIONIUXCS OTKPBITUSX M COBPEMEHHBIX HCCIIEIOBAHUIX
B OMOJIOTHH;

dopMupoBaHue y  OOy4yarolUXCs  IO3HABATEJbHBIX, HHTEJUICKTYaJIbHBIX
¥ TBOPUYECKUX CIIOCOOHOCTEH B IPOILIECCE aHAJIN3A IAHHBIX O MYTSIX pa3BUTHs B OUOJIOTUU
HAYYHBIX B3IJISIIOB, AW U MOAXOJ0B K M3YUYEHMIO JKHUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3aIlNH;

CTaHOBJICHHE y OOYYarOIINXCS OOIIEH KyIbTyphl, QYHKIIMOHATHLHON TPaMOTHOCTH,
pa3BUTHE YMEHHHA OOBSICHATh M OICHUBATh SBJICHHS OKPYKAIOIMIETO0 MHpa >KUBON
PUPOIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TTOJIYYCHHBIX MPU U3YUECHUU OMOJIOTHY;

dbopMupoBaHne |y  OOy4arOUMXcs YMEHHH  HDIIOCTPUPOBATh  3HAYCHHUE
OMONOTHYECKUX 3HAHWKA B TMPAKTUYECKOW JEATEIHHOCTH 4YEJNOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUHN 1 arpoOMOTEXHOIOTHiA;

BOCIIUTAaHUE YOEKIAEHHOCTM B BO3MOXKHOCTUM TIO3HAHUS YEJIOBEKOM >KUBOMU
IPUPOJIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOICHNS 3TUIECKUX HOPM
IIPU MPOBEJICHUN OMOJIOTUUECKUX UCCIIEI0BAHMT;

OCO3HAaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHUM [JIsl TIOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYIbTYpPHI, 111 (GOPMHUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;
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IIPUMEHEHUE NMPUOOPETEHHBIX 3HAHWW M YMEHUNW B IOBCEAHEBHOM JKHU3HU IS
OLICHKHA TMOCJEACTBUM CBOEH JEATEIbHOCTH IO OTHOLICHHIO K OKPYXKAIOWIEH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHWE U COOJIOJICHHE Mep NPOPUIAKTUKU
3a00J1IeBaHUM.

B cucreme cpemnero oo6mero oOpasoBaHusi  «buomorus», wu3zydyaemas
Ha 6a30BOM YPOBHE, SIBJISIETCS 0053aTEIbHBIM Y4EOHBIM IPEIMETOM, BXOSAIIUM B COCTAB
npeaMeTHOU 00s1acTu «EcTecTBEeHHO-HAYYHBIE TPEAMETHDY.

OO111ee yKnciio 4acoB, PEKOMEHIOBAaHHBIX JJIsi U3Y4YeHHUs OHOJoruu — 68 Yacos:
B 10 xnacce — 34 gaca (1 gac B Henemo), B 11 kinacce — 34 gaca (1 gac B Heenio).
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COJAEPXKXAHUE OBYUEHUA

10 KJIACC

Tema 1. buojiorus kak Hayka

buonorus kak Hayka. CBs3b OHOJOTMM C OOIIECTBEHHBIMH, TEXHUYECKUMU
U IPYTUMH €CTECTBEHHBIMHM HayKaMH, (priiocopuei, STUKOM, SCTETUKOM U rpaBoM. Poiib
Oouonoru B (POPMUPOBAHHWU COBPEMEHHONW Hay4yHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

MeToapl MO3HAHUA >KUBOM TPUPOIBI (HAOMIOACHHE, SKCIIEPUMEHT, OIHCAHHE,
U3MepeHue, Kiaccudukaus, MoIeIMpOBaHUE, CTATUCTUYECKAst 00pabOTKa JaHHBIX ).

Jemoncmpayuu:
Lopmpemuwi: Y. lapBun, I'. Mennens, H.K. Kosbros, [Ix. Yorcon u ®@. Kpuk.
Tabauysl u cxemvi: «MeTObI TO3HAHUS )KUBOW TPUPOIBDY.

Jlabopamopnvie u npakmuueckue padomoi:
[TpakTiueckas padora Ne 1. «lcnonbp3oBaHue pa3InyHbBIX METOOB IPHU U3yUYEHUHU
OHOJOTHYECKHX OOBEKTOBY.

Tema 2. ZKuBble cUCTEMbI M MX OPTaHU3AIUSA

Kupbie cucteMbl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus Ouonoruu. Otiauuue
JKUBBIX CUCTEM OT HEOPTAaHUYECKOMN MTPUPOIBI.

CBoiicTBa OMOCHCTEM M WX pa3HOOOpa3we. YPOBHU OpTraHM3aIllui OMOCHCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MOMYISLUOHHO-BUI0OBOM,
HKOCHUCTEMHBIN (OMOTeOIeHOTHYECKHH ), OMOC(EPHBIA.

Hemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHBIC TIPU3HAKH )KU3HN», « Y POBHU OpraHU3AINH KUBOU
IPUPOIBD).

Obopyoosarnue: moaenb Mmoiekybl JJTHK.

Tema 3. XuMHYEeCKHH COCTAB M CTPOCHHE KJIETKHU

XUMHYECKHM COCTaB KJIETKH. XHMHWYECKHE DJIEMEHTBHI: MAaKpOSJIEMEHTHI,
MHKPO3JIEMEHTHI. BO/1a 1 MUHEpAJIbHBIE BEIIECTBA.

@yHKIMY BOJBI U MUHEPAJIbHBIX BEUIECTB B KiIeTKe. [loaaep:xanne ocMOTHYECKOTO
Oaanca.

benku. CoctaB u cTpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEPBHI OEJIKOB.
He3amMenumble W 3aMEHHMBbIE AMHUHOKHCIOTB. AMHWHOKHCIIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBI O€ITKOBOW MOJIEKYJbI (IIE€pBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. buomornueckue GyHKIMN OSITKOB.

depMmeHTHl — OMosornueckue Katanmm3atopbl. CTpoeHue ¢epMeHTa: aKTUBHBIN
HEeHTp, cyocTtpatHasa cnenuguuyHocts. Kodhepmentsl. Butamunbl. Otinnuus GepMeHTOB
OT HEOPTraHWYECKUX KaTaJnu3aTOPOB.
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VYrneBoapl: MOHOcaxapuibl (INIOK03a, pubo3a U Je30Kcupubo03a), AMcaxapuibl
(caxapo3a, 1aKTO3a) U oJIKcaxapuibl (Kpaxmain, TIIMKOTeH, LeJUT0103a). buonornyeckue
(GyHKUIHU YTIIEBOJIOB.

Jlunuael: Tpuraunepuabl, hochonunuasl, crepouasl. ['uapodunsHo-TUIpOdHOOHBIE
cBoiicTBa. buonormdeckue ¢GyHkuuu nunuaoB. CpaBHEHUE YTrIEBOAOB, OEJIKOB U
JIMIIAJIOB KaK KICTOYHUKOB DHEPTUH.

Hyxkneunossie kucnotel: JIHK n PHK. HykneoTuabr — MOHOMEpPBI HYKJIEMHOBBIX
kuciot. Ctpoenue u ¢pynkuuu [JHK. Ctpoenne u pynkuuu PHK. Bugsr PHK. AT®:
CTpoeHue U (QYHKIIHUH.

[utonorus — Hayka o kietke. KineTtounas Teopus — mpuMep B3aMMOIECUCTBUS UIEH
1 (haKTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUS KIETKHU.

Krnerka kak uenoctHast »uBas cucrema. OOIIMe NMPU3HAKK KIIETOK: 3aMKHYTas
Hapy>kHas MeMOpana, mosiekynbl JIHK kak renetnueckuil ammapar, cucremMa CHUHTE3a
Oeika.

Tunel KIETOK: dyKapuoTHUecKass U mpokapuoThueckas. OCOOEHHOCTH CTPOEHUS
pOKapUOTUUYECKOM KileTkH. KneTouHas crenka Oaktepuil. CTpoeHUEe 3yKapuOTHUECKOU
kJeTKU. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIETKH.

[ToBEepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
byukiuu. I[lnasmatuyeckas memOpaHa, €€ cBoiicTBa U pyHkuuu. [luTorurazma u eé
opraHounbl. OmHomeMmOpanHble opraHouasl kietku: OIIC, ammapar [@'ombmxw,
mu30coMbl.  llomyaBTOHOMHBIE ~ OpraHOMABl KIETKA: MHMTOXOHIAPUH, IUIACTUABL
[TpoucxoxeHne MUTOXOHIpHIA U TacTUA. Buasl mactua. HememOpaHnHbie OpraHouabt
KJIETKH: pUOOCOMBI, KJIETOYHBIH LEHTpP, LIEHTPUOJIU, PECHUYKH, XTYTHUKUA. DyHKIUU
OpraHOMJO0B KJIETKU. BkiroueHus.

SAnpo — perynsTopHbld 1EeHTp kieTkd. CTpoeHue siapa: sjaepHas 000JI0UKa,
KapuoIu1a3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

Jemoncmpayuu:

llopmpemuwi: A. JleBenryk, P. I'yk, T. IlIeann, M. Illneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K.M. bap.

Luaecpammor: «PactipeneneHue XMMHUYECKUX JJIEMEHTOB B HEXXHUBOW IMPUPOAE,
«PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B KUBOU MTPUPOJIEN.

Tabruyvr u cxemwl: «llepuoamdeckass TaOIMIIAa XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHne MOJEKyJbl BOAbD», «buocunte3 Oenmka», «CTpoeHHE MOJEKYJBl OCIKay,
«Ctpoenue pepmenTa», « Hykinennosie kucinoTel. JJHK», «Ctpoenue monexynsl ATy,
«CTpoeHue »yKapuOTHYECKOW KIETKW», «CTpOeHHE >KMBOTHOM KIETKW», «CTpoeHue
pacTUTENbHOU KIIETKNW», «CTpOEHHE MPOKApHUOTHUECKON KieTku», «CTpoeHue sapa
KIIETKN», «YTIIE€BOJB, «JIumuap.

Obopyoosanue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHHME [Jii  IPOBEIACHUS
HAONIOACHUM, UW3MEpPEeHUH, HSKCIEePUMEHTOB, MUKpOIpenapaTbl  PacTUTEIbHbIX,
KUBOTHBIX U OAKTEPUAITBHBIX KIETOK.
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Jlabopamopnvie u npakmuueckue padomot:

JlaboparopHas pabota Ne 1. «/M3ydyeHue KaTaJIuTHUYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTanasbl)».

JlaboparopHas pabota Ne 2. «3yueHue CTpOCHUS KIETOK PAaCTCHUH, )KUBOTHBIX U
OaKTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax u X OMUCAHUEY.

Tema 4. ’KuzHenessTeJILHOCTD KJIETKH

OO6MeH BemiecTB, WiIM MeTa00Iu3M. AccUMWIIIUS (IUIACTUYECKUNA OOMEH)
U JUCCUMWUIIALIMS (PHEPreTUuecKuid OOMEH) — JBE€ CTOPOHBI €AMHOTO IIpoliecca
Merabonm3ma. Ponb 3aKOHOB COXpaHEHHUs BEMIECTB M DSHEPrMM B TMOHUMAaHUU
MeTabonmu3ma.

Tuner oOMeHa BemiecTB: aBTOTPOodHBIM U rereporpodHblii. Poms (epmeHTOBB
0oOMEHe BEIIEeCTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunTe3. CBeroBass U TemMHoBas ¢as3bl (oTocuHTe3a. Peakunu porocuHTesa.
OddexktuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (DOTOCHHTE3A 71 KU3HH Ha 3emiie. BrnusHue
yCIIOBHM cpelbl Ha (OTOCHHTE3 M CHOCOOBI TIOBBIMICHUS €T0 MPOAYKTHBHOCTHY
KYJbTYPHBIX PACTECHUM.

XemocuHTEe3. XeMOCUHTE3UPYIONINE OaKkTepuu. 3HaYCHUE XEMOCUHTE3A JIJIsl 5KU3HU
Ha 3eMiie.

DHepreTudeckuii oOMEH B KIJIeTKe. PaciieruieHre BEIeCTB, BBIJICICHUC
U aKKyMYJIMPOBAHUE DHEPTUU B KIETKE. DTalmbl SHEPreTHYeckoro oomena. ['nukonus.
bpoxenne u ero Buabl. KuciopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnurensHoe pochopmnupoBanue. IPPEKTUBHOCT SHEPTETUUECKOTO0 0OMEHa.

Peakunn mMarpuunoro cuntesa. I'eHetndeckas nndopmarusa u JJHK. Peanmuzanus
reHeTudecko uH(opManmu B KJIeTKe. ['eHeTHMYecKuil Ko M €ro CBOWMCTBA.
Tpanckpunius — marpuunbsiii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. DTambl
Tpaucisiiuu. KonupoBanvue aMuHoKucoT. Poss pubocom B OMocuHTe3e Oerka.

Heknerounsie dopmbl ku3HU — BUpychbl. Mctopusi otkpeitus Bupycon(/.U.
NBanoBckuit). OCOOEHHOCTH CTPOSHUS M KU3HEHHOTO IMKJIa BUPYCOB. bakTepuodarmu.
bosie3Hn pacTeHnil, KUBOTHBIX M YEJOBEKAa, BbI3bBIBAEMBbIE BHUpycaMu. Bupyc
ummyHoaeuiuta yenoseka (BUY) — Bozoyaurens CIIN/la. OGpaTHas TpaHCKpUTIIUS,
peBepTasa u untTerpasa. [Ipodunaktruka pacripocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM.

Hemoncmpavyuu:

Ilopmpemwi: H.K. Konbios, JI.1. UBanosckuii, K.A. Tumupsizes.

Tabnuyer u cxemovl: «Tunbl nutaHus», «Metadbonuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii  oOMeH», «Xioporaact», «Dorocuntesy, «Crpoenue JHK»,
«CtpoeHue u (QyHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «l'€HeTHYeCKHil KOm»,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM Uk Bupyca CII]/la,
oaxrepuodaray, «Pemmukarus JJTHK.

Obopyodosanue: wmonenu-anmukaun  «Yasoeane [IHK wu  Ttpanckpummmsy,
«buocunres 0enka», « CTpoeHue KIeTKn», MoJenb cTpykrypsl JJHK.
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Tema S. PasMHOKeHMe U HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

KierouHblii UKL, WM )KU3HEHHBIN UK KieTkd. MaTepdasa u mutos. [Iponeccsi,
nporekatoume B uHTepdaze. Permkaums — peakuuss matpuuHoro cunresa JIHK.
Crtpoenne XxpoMocoM. XpOMOCOMHBIN HAOOP — KapUOTHIIL. J[UTIIIOMIHBIN 1 TaIllJIONTHBIN
XpOMOCOMHBIE Habopbl. Xpomatuael. LluTojIOrMYeckre OCHOBBI PAa3MHOXKEHHUS U
WHJMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jlenenue knetku — Muto3. Cragun murtosa. IIponeccel, mporcxoasinre Ha pa3HbIX
CTaIusX MUTO3a. BUOJIOrnYeCKUil CMBICI MUTO3a.

[Iporpammupyemasi rubenb KIETKU — aronTo3.

@opMbI pa3MHOXKEHHS OpraHU3MOB: Oecrnojioe U TMoJioBoe. Buubl Oecronoro
Pa3MHOXKEHUSA:  JEJEHHWE HaJABOE, IIOYKOBAHME OJHO- M  MHOTOKJIETOYHBIX,
CHopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KJIOHUPOBAaHUE
OpPraHU3MOB, €T0 3HAYCHUE JUIS CEJICKIUU.

[TosoBOE pa3MHOXKEHHE, €r0 OTIUYUS OT OECTIOIO0TO.

Meiioz. Craguum Meio3a. Ilponeccbl, mpoHucXoasipe Ha CTagusx Meno3a.
IToBenenne xpomocoM B Mmeio3e. Kpoccunroep. bruonornyeckuii CMbICI U 3HAYCHUE
Meno3a.

["ameTorenes — mpoiiecc 00pa3oBaHUs IMOJOBBIX KIETOK y >KMBOTHBIX. [losoBbIE
’KEJIe3bl: CEMEHHUKHU U sIMYHUKUA. OOpa3oBaHHe U Pa3BUTHE IMOJIOBBIX KJIETOK — I'aMeT
(cmepmaTo3ou, sifliekieTka) — crepMaroreHe3 U ooreHe3d. OCOOEHHOCTH CTPOEHUS
AULEKIETOK U criepMaro3ouaoB. Omiogorsopenue. Ilaprenorenes.

WupuBuayanbHoe — pa3BuTue  (OHTOreHe3).  DOMOpHUOHAJIbHOE  pa3BUTHE
(amOpuorenes). OTtambl AMOPUOHAIBHOTO PA3BUTHUS Y TO3BOHOYHBIX JKHUBOTHBIX:
npobneHue, racTpyisuus, opraHorene3. [loctamOpuoHanbHOe — paszBuTHE. TUIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHA: MPSIMOE, HEMpsiMoe (JIMYMHOYHOE). Brusinuecpensl Ha
pa3BUTHE OPraHU3MOB, (DaKTOPbI, CIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 [BETKOBOTO PACTEHUSA: CTPOCHHUE CEMEHH,
CTaJuy Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyst u cxemovl: «DOpPMBI  Pa3MHOKCHHS  OPraHM3MOBY», «J[BoifHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereraTuBHOE Pa3sMHOXKEHUE PACTCHUN,
«/Jlenmenue kneTku OakTepuiny, «CTpoeHHE MOJIOBBIX KIETOK», «CTPOCHHUE XPOMOCOMBIY,
«Kinerounbiii ukn», «Pemmukanusa JHK», «Muto3y», «Menosy, «lIpsamoe u Henpsmoe
pazButue», «l'aMeToreHe3 y MIICKONUTAIOMIMX M YeloBeKa», «OCHOBHBIE CTaauu
OHTOT'CHE3a.

Obopyodosanue: MHKPOCKOTI, MHUKpPOITpEapaThl «Cnepmaro3ounasl
MJICKOMUTAIOMIETO», «SMIEeKIeTKa MIeKonuTaromero», «KapuoknHes B KIETKax
KOpEIIKa JIYyKa», MarHuTHas MoOJiejb-anruinkanus «Jlenenue xietkuw», moaens JIHK,
MOJieIb MeTada3HOU XPOMOCOMBI.
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Jlabopamopnvie u npakmuueckue padomot:

Jlabopatopnas padora Ne 3. «HaGnrogeHue MuTo3a B KIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHasi pabota Ne 4. «3ydyeHue CTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpoIpenapaTax.

Tema 6. HaciieICTBEHHOCTh U U3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3agaum renetuku. Mcropusi pa3BuTus reHETHKH. Ponp muromoruun
¥ SYMOPHUOJIOTHU B CTAHOBJICHUHM M'eHETHKU. BKJaj poCCUMCKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE TCHETUKU. MeTobl T€HETUKH (THOPHUIOJOTHYECKUM, ITUTOTCHETHYECKUM,
MOJEKYISIpHO-TeHETUUECKUil). (OCHOBHBIE TE€HETHYECKUE TMOHATHS. | eHeTuyeckas
CHMBOJIMKA, UCTIOJIb3yEMas B CXEMaxX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAacJleJOBaHUsS NPU3HAKOB, YCTaHOBIEHHbIe ['. MeHaenem.
MoHoruOpuiHOe CKpelrBaHue. 3aKOH €IMHO-00pa3us THOPHUIOB IIEPBOTO MOKOJICHUSI.
[IpaBuno noMuHHUpoOBaHUs. 3aKOH PACHICIVICHUS MPU3HAKOB. [ MIOTE3a YUCTOTHI TaMeT.
[TosiHOE M HETIOJIHOE TOMUHUPOBAHUE.

JAurubpuaHoe ckpenmBaHue. 3aKOH HE3aBUCUMOTO HACIIEIOBAaHUS IPU3HAKOB.
[{utoreHeTuueckue OCHOBBI  JUTHUOPUIHOTO  CKPEIIMBaHUS.  AHAIU3UPYIOIIEE
ckpeuuBanue. Mcnonb30BaHWE AHATM3UPYIOLIETO CKPEIIMBAHUA IS OIPEACIICHUS
TE€HOTHUIIa OCOOH.

CuerieHHOe HacnenoBaHue mnpusHakoB. Pabora T. Moprana no cuenjgeHHOMY
HACJIEI0BaHUIO TeHOB. HapylieHre clierieHrs TEHOB B Pe3yIbTaTe KPOCCHUHIOBEpA.

XpOMOCOMHAasl TEOpHS HACIEICTBEHHOCTH. | €eHETUUECKHUE KaPThI.

I'enetnka monma. XpOMOCOMHOE OIpEIEICHUE Mojia. AYTOCOMBI W TIOJOBBIE
XpOMOCOMBI. ['OMOramMeTHbI€ U reTeporameTHbie Oprann3mel. HacienoBanue mpru3HaKkoB,
CLETIJICHHBIX C TTOJIOM.

HN3menunBOCTh. BU1bI N3MEHUMBOCTH: HEHACIICACTBEHHAS U HAcJIeACTBEHHAas1. Posb
cpelbl B HEHACJICACTBEHHOM W3MEHYMBOCTU. XapaKTepUCTUKA MOAU(PUKAIIMOHHON
W3MEHUYMBOCTH. BapuanuMOHHBIM psAA M BapualnuoHHas Kpusas. Hopma peakuunmn
npu3Haka. KoinuecTBeHHbIE M Ka4€CTBEHHBIC MPU3HAKU U X HOpMa peakiuu. CBoiicTBa
MO (PUKAIIMOHHOM U3MEHUYUBOCTH.

HacnencrBennas, wiM TEHOTHIWYECKAas, HW3MEHYHMBOCTh. KoMOMHAaTHBHAS
M3MEHYMBOCTh. Mei03 U MOJ0BOM MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUYHMBOCTH.
Mytanonnasi u3MeHYMBOCTh. Kiaccudukanus MyTanuid: Te€HHBIE, XPOMOCOMHBIE,
reHomHble. YacTtora W mpuuuHBl MyTanuil. MyTareHHble  (akTOpbl. 3aKOH
TOMOJIOTHYECKHUX PAJIOB B HACIEICTBEHHON n3menunBoctu H.M. BaBuiosa.

BHesinepHas HaCI€ICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetruka yenoseka. Kapuotun yenoBeka. OCHOBHbIE METO/Ibl TEHETUKH YEIOBEKA!
TeHEAJIOTUYECKUH, OJM3HETIOBBIN, IIMTOTCHETUYECKUA, OMOXUMHUYECKHM, MOJICKYJISIPHO-
TCHETUYECKUU. CoBpemeHHOE ONpPEAEIEHNE FEHOTHUIIA: ITOJIHOT€HOMHOE
CEKBCHUPOBAHUE, TEHOTUIIMPOBAHWE, B TOM uucie ¢ nomombto [II[P-ananu3a.
HacnenctBeHHble 3a001€BaHUs YEJIOBEKA: T€HHBIE 00JIE3HU, O0JIE3HU C HACIIEACTBEHHOMN
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MPEAPACIOIOKEHHOCTbIO, XPOMOCOMHBIE 00Jsie3HH. COMaTHYECKHE U TEeHEPATHUBHBIE
myTtau. CTBOJIOBbIE KJETKHU. [IpuHIUIIBI 340pOBOr0 oOpa3a >KU3HU, AUATHOCTHUKH,
npoUIaKTUKA W JIGYEHUs] TEHETHYeCKHX OoJe3Hedl. MeauKo-reHeTHuecKoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEJULMHCKON T€HETHKU B MPEIOTBPALICHUH U JIEYEHUN
T€HETUYECKUX 3a00JI€BaHN YeJI0BEKa.

Jemoncmpavyuu:

Ilopmpemsi: T'. Mennens, T. Mopran, I'. ne ®puz, C.C. Yerepukos, H.B.
Tumodeen-Pecosckuii, H.I. Bapuos.

Tabauyvl u cxemvl: «MOHOTHUOPUIHOE CKpPEIIMBAHME M €r0 LUTOTCHETHYECKas
OCHOBa», «3aKOH pacCUICIJIEHHUS M €ro IUTOreHETUYEeCKass OCHOBA», «3aKOH YHUCTOTHI
rameT», «JuruOpugHoe ckpemmBaHue», «Llutonormyeckue OCHOBBI AUTHOPUAHOTO
CKpemuBanus», «Menos», «B3anMoAeHCTBUE QJUICNIBHBIX T'€HOB», «l eHeTndeckue
KapThl PAacTEHUi, JKUBOTHBIX W YelOBEeKa», «leHeTwka monay, «3aKOHOMEPHOCTHU
HacCJIeJIOBaHUsI, CIICTUICHHOTO C MoJioM», «KaproTunel yenoBeka U *KUBOTHBIX», «BUJIbI
U3MEHUYMBOCTH», «MoaudukanmonHas W3MEHUUBOCTh», «HacnemoBanme pesyc-
baxTopa», «I'eHeTHKa rpynn KpoBu», «MyTarimoHHAss U3MEHUYUBOCThY.

Obopyoosanue: Mojaenu-anuMKanuu  «MOHOTHOPUIHOE  CKpEIIMBAHUEY,
«Henonnoe  nomuHupoBanue»,  «luruOpuaHoe  ckpemmBaHue», «llepekpéct
XpPOMOCOMY», MUKPOCKOIlI W MHUKporpenapaT «Jlpo3oduna» (Hopma, myTainuu (Gopmbl
KPBUIbEB M OKPACKH Tela), Tepoapuii «'opox moceBHOI».

Jlabopamopnvie u npakmuueckue padomot:

JlaGopatopnas pabora Ne 5. «/3ydeHuwe pe3yabTaTOB MOHOTHOPHUJIHOTO U
JTUTUOPUTHOTO CKPEIIMBAHUS Y IPO30(HUIIBI Ha TOTOBBIX MUKPOTIpENapaTax.

JlaGopatopHas pabota Ne 6. «M3yuenue moaupuKalOHHONW HW3MEHUYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO psifia U BAPUALMOHHOU KPUBO».

JlabopaTopHas pabora Ne 7. «AHanu3 MyTanuil y Apo30(Hiibl Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaktruueckas padora Ne 2. «CocTaBiieHHe U aHAJIU3 POJIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cesexkuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

Cenekuys Kak HayKa ¥ IpOLECC. 3apOXkKACHUE CEJIEKIIUU U JOMECTHKALUs. Y YCHUE
H.N. BaBunoBa 0 1eHTpax MPOUCXOXKIEHUS U MHOT0OOpasusi KyJbTYPHBIX PAaCTCHUM.
L{eHTpbI TPOUCXOKACHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoAa, ITaAMM.

CoBpeMeHHbIE METO/Abl CeNeKUHH. MaccoBbld M HWHAUBUAYAJIbHBIA OTOOPBI
B CEJIEKIIMM pAacTeHUl U JKUBOTHBIX. OIlEHKAa 3KCTEpbepa. bIM3KopoacTBEHHOE
ckpenuBanue — HHOpuauHT. Yncras nuaus. CkpelMBanue YUCThIX JUHUM. ['eTeposuc,
win ThuOpuaHas cuna. HeponacTBeHHoe ckpemuBaHue — ayTOpuauHr. OtnanéHHas
ruOpuan3anus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IMOJy4€HHE MOJIUILIONIOB.
JIOCTHXKEHUS CEIEKINNA PACTEHHUM, )KUBOTHBIX I MUKPOOPTaHU3MOB.

bHOTEXHOJIOTHSI KaK OTpAaciib MPOU3BOACTBA. [ '€HHas HH)KEeHepus. DTallbl CO3AaHUs
pekomOunanTHOM JIHK u Tpancrennsix opranu3zmoB. Kiierounass vuH>keHepus.
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Kierounbie KynpTypbsl. MUKpPOKIOHAJIBHOE pa3MHOXKEHUE pacTeHnil. KnonupoBanune
BBICOKOIPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHM3MOB.  ODKOJIOTMYECKHUE
u 3Trdeckue npodaemsl. MO — reHeTnuecku MOIU(GUIUPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Ilopmpemwvi: H.W. Basunos, 1.B. Muuypun, ['./[. Kapneuenko, M.®. MBaHOB.

Tabauywl u cxemvi: kapTa «L{eHTPBI TPOUCXOXKIECHUS U MHOTO0OPA3Us KyJIbTYPHBIX
pactenuit», «llopoapl AOMalIHUX JKUBOTHBIX», «CopTa KyJbTYpPHBIX PAaCTEHHII»,
«Otnanéunas ruopuanzanus», «Padoter akagemuka M.®. UBanoay, «llonmumionus,
«O0bekThl  OmotexHosorum»,  «KinerouHele  KyJabTyphl W KIOHHUPOBAHHE,
«KoHcTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOM).

Obopyoosanue: MYJISIXU TII0J0B U KOPHEILIOAOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacteHuii, repbapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

Jlabopamopnvie u npakmuueckue padomul:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTHXKEHHUS CEJEKIIMU PACTeHUN U dKUBOTHBIX
(Ha CeNEeKUMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCHBITATENIbHBINA YYacTOK,B
TEIJIMYHOE X035ICTBO, TA00OPATOPUIO ArPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBo1ronMOHHAS OMOIOTUA

[Ipenmnockuiku BOZBHUKHOBEHUS 3BOJIFOIIMOHHON TEOPUHU. DBOJIIOLMOHHAS TEOPHUS U
e€ MecTo B Ouosioruu. BrimsiHue 3BONIIOLIMOHHON TEOPUHU HA pa3BUTHE OMOJIOTUH U IPYTHX
HayK.

CBuzerenbcTBa  3BONMIOUMU.  [laIeOHTOJIOTMYECKHE:  TMOCJIEN0BATEIBHOCTh
MOSIBJICHHWS BUJOB B MAJICOHTOJOTHYECKOW JIETOMHCH, TEPEXOaHbIe  (HOPMBI.
buoreorpaduyeckue: cxoAcTBO U paznuure ¢payH U QJIop MaTEpUKOB U OCTPOBOB.

OMOpHONOTHYECKHE: CXOACTBA M pa3iuuus SMOPHOHOB pa3HBIX BHUJIOB
NO03BOHOYHBIX.  CpaBHHMTEIIbHO-aHATOMHYECKHE:  TOMOJIOTMYHBIE,  AHAJIOTUYHbIE,
PYIMMEHTApHBIE OpraHbl, AaTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OJIMYEeCKUX TMyTed Yy BcCex
OpraHU3MOB.

OpoonmonHas teopus Y. {apeuna. [Ipennockuiky BO3HUKHOBEHUS JapBUHUA3MA.
JIBMOKyIIME CHJIBI 3BOJIOUMU BUAOB MO JlapBuHY (M30BITOYHOE pPa3MHOKEHUE NPU
OTPaHUYEHHOCTH pecypcos, HeonpeenEHHas U3MEHYHUBOCTB, oopnba 3a
CYLIECTBOBAaHHE, ECTECTBEHHBIN 0TOOP).

Cunretuueckas Teopust 3BomoIuu (CTI) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBomonus. [Tonynsuusa kak equHUIA BUA U SBOITIOLUU.

JBrxyuire cuibl ((hakTopbl) S3BOJIIOLMH BUOB B pupoje. MyTalnoHHBIN Mpo1iece
Y KOMOMHATUBHAs U3MEHUYUBOCTD. [lonynsnronHbie BoIHbI U Apei¢ reHoB. M3omsauus u
MUTpALAsL.

EctecTBenHslit 0TOOp — HanpaBstoLHi (hakTop 3BOIOIUN. POPMBI €CTECTBEHHOTO
oTOopa.
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[IpucnocoOIeHHOCT, OPraHM3MOB Kak  pe3ynbTaT dBoitouud. [Ipumepst
NPUCHIOCOOJICHUI Y Opranu3MoB. ApoMOpP(O3bl U UJIUO-aAANTALIUH.

Bun u Bunoo6pazoanue. Kpurepuu Buga. OcHoBHbIE (HOpMBI BUTOOOPA30BAHUSA:
reorpaduueckoe, 3K0JI0rHIecKoe.

MakposBomorusi.  Popmbl  3BONIOUMU:  QuUiIeTHYECKas,  JUBEpreHTHas,
KOHBEpreHTHas1, mapajuienbHas. HeoOpaTUMOCTh 3BOJIOLIMH.

[IpoucxoxneHne OT HECNEeUHATM3UPOBAaHHBIX MpeAakoB. IIporpeccupyromas
crenuanu3anrs. AJanTUBHAS paguanusl.

Hemoncmpauyuu:

Ilopmpemuwi: K. JIlunnen, JK.b. Jlamapk, Y. Japsun, B.O. Koanesckuii, K.M. bap,
3. I'ekkenb, @. Mromtep, A.H. CeBepros.

Tabauywl u cxemol. «Pa3BUTHE OPraHUYECKOTO MHUpa HA 3emiie», «3apoIbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Popmbl O0OPHOBI 32 CYIIECTBOBAHUEY,
«EcrecTtBeHHBIN 0TOOPY», «MHOr0OOpa3ue COPTOB pacTeHuit», «MHoroodpasue mopo
KUBOTHBIX», «llomynsiuun», «MyTallMOHHAsT W3MEHYUBOCTBHY, «APOMOPPO3bI»,
«Manoamantanumy», «O0mas gereHepanus», «JIBmxyume cuibsl 3Bosonuny», «Kapra-
cxema wmapupyta nyremectsus Y. Jlapsuna», «bopbba 3a cyliecTBOBaHUEY,
«IIprucnocoONeHHOCTh ~ OPTaHU3MOBY, «l"eorpaduueckoe  BHI00Opa30OBaHUEY,
«IKOIOTUYECKOE BUI000PA30BAHUE.

Obopyoosanue.: KOJJIEKLHS HACEKOMBIX C PAa3IMYHBIMU THUIIAMU OKPAacKd, HabOp
IJIOJIOB M CeMsiH, KoJuteKius «IIpuMephl 3alMTHBIX MPUCIIOCOOIECHUN Y KHBOTHBIXY,
Mozenb «OCHOBHBIE HANpaBICHUS] HBONIONUNY», O00BEMHas Mopaenb «CTpoeHue
rOJIOBHOT'O MO3Ta MO3BOHOYHBIX.

buoreorpaduueckas kapra mupa, KOJUeKIus «@opMbl COXPAHHOCTH UCKOTIAEMBIX
JKUBOTHBIX W pacTeHUit», Mojenb ammiukanusa «llepekpéct XpoMocom», BiIa)KHBIC
npenapatbl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JISATYLIKM», MUKpPOIpPENapar
«/Ipo3oduna» (Hopma, myTanuu (GOpPMBI KPHUTHEB H OKPACKH TETIA).

Jlabopamopnvle u npakmuueckue paoomol:

Jlabopatopnas pabora Ne 1. «CpaBHeHue BHUIOB TI0O MOP(HOIOTHIECKOMY
KPUTEPHIO.

JlaGopatopHas pabora Ne 2. «Onucanue MNPUCTOCOOJIEHHOCTH OpraHu3Mau
e€ OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HHU HA 3emuie

JloHayuHbIE TPENCTaBICHUS O 3apOXKICHUM JKW3HU. HayuyHble THIIOTE3bI
BO3HUKHOBEHUS >KM3HU Ha 3emiie: aOMOTeHe3 U MaHCIepMUsi. XUMHUYECKas dBOJIFOIHS.
AOGUOTEHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHUUECKUX. DKCIIEPUMEHTAIHHOE
NOATBEPKACHUE XUMUUYECKOM HdBomtonuu. HadanbHple dTanbl  OHOJIOTHYECKOM
sonmtonuu. T'wnoreza PHK-mupa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHUE TMpOTOKIETKU. llepBble KieTkn U ux 3Boonusa. DopmupoBaHUe
OCHOBHBIX I'PYIII KMUBBIX OPTaHU3MOB.
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Pa3Butne xu3Hu Ha 3emiie 1o 3paMm u nepuojam. Karapxeil. Apxelickasu
npoTepo3oiickas dpbl. [laneo3oiickas spa u €€ nepuoabl: KEMOPUNCKUHN, OPJOBUKCKUM,
CUJIypHUMCKHN, T€BOHCKHUM, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3o30KcKas 3pa 1 €€ NePUobl: TPUACOBBIN, FOPCKUH, MEJIOBOU.

KaliHo3o1ickas 3pa u €€ nepuopl: MaleOr€HOBbIN, HEOT€HOBbINM, AHTPOIOT€HOBBIH.

XapakTepucTuka KiIuMaTa W TeOoJIOTMYECKUX MpoueccoB. (OCHOBHBIE 3Talibl
ABOJIIOLIMU PACTUTEIBHOTO U KUBOTHOTO MUpa. ApoMOp(]O3bl y paCTEHUN U KUBOTHBIX.
IlosiBiieHUe, pacuBET U BBIMAPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpaxkeHue 3BoMonMH. (OCHOBHBIE
CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

OBOJIIOLMS 4YENIOBEKA. AHTpPONOJIOTHS KakK Hayka. Pa3BuTue mpeAcTaBICHHIM
0 MPOUCXOKACHUM YeTI0oBeKa. MeToabl u3yueHHs aHTpororenesa. CxoIcTBa U pa3andus
YeJIOBEKA U JKUBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHUE YEITOBEKA.

JBuxyme cuibl ((akTopbl) aHTpororene3a. HaciencrBeHHass M3BMEHYUBOCTD U
€CTeCTBeHHbIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KW3HHU, M3TOTOBJICHHE OPYAHM Tpyna,
MBILUIEHUE, PEYD.

OCHOBHBIE CTaAMM W BETBU SBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, UYenoBek
yMenbii, YenoBek npsaMoxXodmuni, YemoBeK HeaHAepTaNbCKul, YenoBeK pa3yMHBIN.
Haxonky mckomaembpIX OCTaTKOB, BpeMsl CYIIECTBOBAHHsS, 00JIacTh pacHpOCTpaHEHUS,
00BEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHSL.

Yenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BponeougHas (eBpasuiickas),
HErpo-aBCTpaIonHas (IKBAaTOpPHAJIbHASI), MOHTOJOHJHAA (A3MATCKO-AMEPUKAHCKAs).
YepTbl NOPUCHOCOOJIEHHOCTH MPEACTABUTENEH UYEIOBEYECKUX pac K  YCIOBUSIM
CyliecTBOBaHMs. EAMHCTBO yenoBeveckux pac. Kputuka pacusma.

Hemoncmpayuu:

Llopmpemuwi: ®©. Pean, JI. Ilactep, A.N. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabnuyvt u cxemvl. «Bo3nukHoBeHHe ColMHEYHOW CHCTEeMbI», «Pa3BuUTHE
OpraHuueckoro  mupa»,  «PacturenbHass  KileTka», <« KHBOTHasg  KJIETKa»,
«IIpokapuotnueckast kinetka», «CoOBpeMEHHass CHUCTeMa OpPraHUYeCcKOro MHUpay,
«CpaBHEHNE aHATOMUYECKUX YEPT CTPOEHUS YEIOBEKA U YEIIOBEKOOOPA3HBIX 00E3bsHY,
«OCHOBHBIE MECTa MAaJECOHTOJIOTMYECKNX HAXOJ0K MPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/lpeBHenmme moauw», «/peBHue mroau», «llepBele  COBpeMEHHBIE  JIIOANY,
«HenoBeuecKue pach».

Obopyoosanue: mynsxxu «lIpoucxoxaeHue yeaoBeka» (OIOCTHI aBCTpallONUTEKA,
MUTEKAHTPONA, HEaHAepTaIblla, KPOMaHbOHIIA), CJICTKU WU HU300pakKeHUsT KaMEHHBIX
OpyAMii  TEepBOOBITHOTO  4YeJoBeKa  (KaMHHU-YOMIEphl,  pyOmna,  ckpedia),
r€OXpPOHOJIOTHYECKasT TaOnuIa, KOUIeKIus «®DOpMbl COXPAHHOCTH HCKOMAEMBbIX
YKABOTHBIX U PACTCHUIN».

Jlabopamopnvie u npakmuueckue paoomoi:
[Ipaktuueckass padora Ne 1. «/3ydeHwme HCKOMAEMbIX OCTaTKOB pacTEHUM
Y KUBOTHBIX B KOJUICKLIHSX).
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DKCKypcust « DBOMIOLNS OPraHUYECKOTr0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN
WJIU KpaeBeIUeCKUM My3eil).

Tema 3. OpranusmMsbl 1 OKpPYyKAOIIAs Cpeaa

DKOJIOTHSl KaK Hayka. 3aJadd M pa3fesibl 3KOJOTMU. MeTOoIbl 3KOJOTHYECKHX
UCCJIEOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUST OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYIIHAs, MOYBEHHAs,
BHYTpUOpPraHU3MEHHas!.

Okonoruueckue  ¢akropel. Kmaccudukamus — skoinoruyeckux — (PakTOpOB:
abuoTHyeckue, OMOTHYECKHE U aHTponoreHHbie. [leficTBre sKonornyeckux (hakTopoB Ha
OpPTraHU3MBI.

AbGunotuyeckue (QakTophl: CBET, TeMIepaTypa, BiaxHOCTb. doTomepuoausm.
[TpucnocoOnenust OpraHu3MoB K AeUCTBUIO abuoTHueckux (haktopoB. buonormueckue
PUTMBL.

buotnueckune ¢akropsl. Buapl OMOTHYECKMX B3aUMOJIEUCTBUN: KOHKYPEHIIMS,
XHUIIHUYECTBO, cuMOM03 U ero Qopmbl. [lapasuTusm, koomepauus, MyTyalusM,
KOMMEHCaJIu3M  (KBapTUPAHCTBO, HAXJCOHWMYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHue OWOTHMYECKMX B3aUMOJEUCTBUN  JUIsI  CYIIECTBOBAaHUS  OPTraHHW3MOBB
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEePUCTUKU Monyasiuu. OCHOBHbBIE TOKA3aTENN MOMYJISIUU:
YHCIEHHOCTh, TUIOTHOCTh, POKIa€MOCTh, CMEPTHOCTh, MMPUPOCT, MUTpanus. JlMHaAMHUKa
YHCIEHHOCTH TIOMYJISIIIAA U €€ PeryJsiusl.

Hemoncmpayuu:

Ilopmpemui: A. I'ymbonbar, K.®. Pynse, 3. ['ekkens.

Tabauyvr u cxemwvr: xapta «llpupomnsie 30HB 3emmn», «Cpeabl oOUTaHUS
opranusmoB»,  «@otonepuonusm», «llomymsuuy», «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTHU MONYJIsnud UHPy30puu-TyPenbkny, «[luiespie nenm.

Jlabopamopuvie u npakmuyeckue padoomawi:

JlaGopatopnas pabGora Ne 3. «Mopdosoruueckue 0COOEHHOCTH pacTeHUM
13 pa3HBIX MECT OOHUTaAHH.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTuyeckas padora Ne 2. «[IocuéT MIOTHOCTH MOIYISAIUNA pa3HbIX BUJIOB
pacTEHUI.

Tema 4. CooOurecTBa M IKOJOTHYECKHE CHCTEMBI
CooOmectBo opranu3sMoB — OuoneHo3. CTpykTypsl OHOLIEHO3a: BUIOBa,
MPOCTpPaHCTBEHHAs, Tpouueckas (muienas). Buapl-noMmunantel. CBsi3u B OMOIIEHO3E.
DKoJoruyeckre cucteMsl (AkocucTemsl). [loHsaTre 06 skocucTeMe U OUOTEOIIeHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHTBI SKOCUCTEMBI: MPOAYLIEHTbI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BelecTB 1 MOTOK SHEPTUHU B 3KocucTteMe. Tpoduyeckre (MUILEBbIE) YPOBHU
skocucteMsbl. [Iumessie nenu u cetu. OCHOBHBIE MMOKA3aTeIN dKOCUCTEMBI: OMomMacca,
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OPOAYKIMSI. OKOJOTMYECKHWE MUPAMHIbI: MPOAYKIHMH, YHCIEHHOCTH, OHMOMACCHI.
CBo#icTBa SKOCHUCTEM: YCTOMYHUBOCTh, CAMOPETYJIAINS, pa3BUuTHE. CyKIlecCusl.

[TpupoaHbIe 3KOCHCTEMBI. DKOCHCTEMBI 03¢p M peK. DKOCHCTEMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIC KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOO3KOCHUCTEMBI.
bronornueckoe u X03iCTBEHHOE 3HAUEHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnoobpazue kak (daktop ycToWumBocTH 3KOocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HO00pa3us Ha 3emIie.

VYuenue B.W. Bepaaackoro o 6uocdepe. ['panuiipi, coctaB u CTpyKTypa Ouochepsi.
XKusoe BemectBo u ero ¢Qynkuuu. OcobeHHOCTH OuoOchepbl Kak TriI00anbHON
AKOCHCTEMBI. J[MHAaMUUYecKkoe paBHOBECHE U 0OpaTHas CBsI3b B Orocdepe.

KpyroBopoTsI BemiecTB 1 OMOT€OXUMUIECKHE IIUKIIBI DJIEMEHTOB (YIJIepo/ia, a30Ta).
3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiid. AHTPONOTreHHbIE W3MEHEHHS B Ouocdepe.
['moGanbHbBIE 2KOJIOTHYECKUE TPOOIEMBI.

CocyuiecTBoBaHM€E PUPOJIBI U yesoBedecTBa. CoxpaHeHne OMopazHO00pa3us Kak
OCHOBa ycTOW4YMBOCTH Onocdepbl. OCHOBA pallMOHAIBLHOTO YIPABICHHS TPUPOTHBIMU
pecypcamu U UX UCIOJIb30BaHUE. JlOCTIKEHNs OMOJIOTUU M OXpaHa MPUPO/IBL.

Hemoncmpavuu:

Ilopmpemuwvi: A.JIx. Tencin, B.H. Cykaué€s, B.IA. Bepnaackuid.

Tabauyvl u cxemwvi: «llumessie nenw», «bHOLIEHO3: COCTaB W CTPYKTypay,
«IIpuponnbie coobmectBay, «llenmu mnuTanusy, «OKOIOTHYECKas MHPAMUJIAY,
«buocdepa u denmoBek», «IKOCUCTEMA IIMPOKOJIMUCTBEHHOIO Jecay, «IKOCUCTEMA
XBOMHOTO Jeca», «buoieno3 Bogoémay, «ArpoueHos», «lIpumepHble aHTPONIOTEHHBIE
BO3JICHCTBUSI Ha TMpUPOAY», «BakHelllne HWCTOYHUKHM 3arpsi3HEHUST BO3JyXa H
TpyHTOBBIX BOia», «llouBa — BakHeilmas coctaBistomas Ouochepb», «DakToOpbl
nerpanamnuu nousy, «IlapHukoBbsiid 3G PexT», «DaKTOphl paIuOAKTUBHOTO 3arpsS3HECHUS
ouochepn», «O0mas ctpykrypa ouochepsi», «PacrpoctpaHenue xxu3Hu B ouocdepe»,
«O30HOBBIN 2kpaH Ouochepr», «KpyroBopor yriepona B 6uochepe», «KpyroBopot
a30Ta B IPUPOAEH.

Oo6opynoBanue: Mopenb-ammIukanus «Tunuunele OUOIIEHO3BD», TepOapuil
«PactutenbHble cooOuiecTBa», Koyekuun «buonenos», «BpeauTenu BakKHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», repOdapuu U KOJUJIEKIIMM PACTEHUN U KUBOTHBIX,
MPUHAJJICKANIME K PAa3HBIM 3KOJIOTMUYECKUM rpynnaM oJHOro Buaa, KpacHas kHura
Poccuiickoit @eneparyu, n300pakeHUsl OXpaHsIeMbIX BUIOB PACTEHUN U KUBOTHBIX.

17



OenepanpHas padouast nporpamMma | buonorusi. 10-11 kmaccsl (6a30BbI ypOBEHB)

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI
ITO BUOJIOT'UN HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHMUA

CornacHo ®I'OC COO ycranaBiauBaroTCs TpeOOBAaHUA K pe3yjbTaTaM OCBOCHUS
oOydJaromuMucs MporpaMM  CpeaHero  oOmiero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOEHUs Mpeamera «buosorus»
BBIJICJICHBI  CJICAYIONIME COCTABISIONINE: OCO3HAHHWE OOYYaIOIMUMHUCS POCCUUCKON
rPaXIAaHCKOW HJAEHTUYHOCTH — TFOTOBHOCTHM K CAMOPA3BUTHIO, CaMOCTOATEIBHOCTH U
CaMOOTIPEICIICHHUIO, HAIMYME MOTHBAIMKA K OOYYEHUIO OMOJIOTHH, IIeJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIECHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAAULMA  pa3BUTUS  OUOJOTMYECKOTO 3HAHMS, T'OTOBHOCTHU
CIOCOOHOCTh OOYYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH NEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMH, NPUCYIIMMHU CHCTEME OUOJOTHUYECKOTO OO0pa3oBaHus,
HAJIMYKME DSKOJOTUYECKOTO IMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IENM U CTPOUTH
YKU3HECHHBIE TIJIaHBI.

JIn4HOCTHBIE pe3ynbTaTbl OCBOCHUS mnpeaMera «buonorus» mocTUraroTcss
€AUHCTBE y4eOHOM W  BOCHUTATEIBbHOM  JIESITEIBHOCTH B  COOTBETCTBUMC
TPAJAUILIMOHHBIMA POCCUUCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUUYECKHUMHU M JTyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, TPHUHSATHIMH B OOIIECTBE MpaBWUJIaMU MU HOPMaMH
MOBEJEHUS W CHOCOOCTBYIOT MpOLECCaM CaMOIO3HaHUS, CaMOBOCIUTAHUS H
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEW IO3ULMHU JIMYHOCTH, NATPUOTU3MA, YBAKEHHUSIK
3aKOHY M MPaBOIMOPAJKY, YEJOBEKY TpyJla M CTapuIieMy IOKOJEHHUIO, B3aWMMHOIO
YBOKEHUS, OCEPEKHOrO OTHOUIEHUS K KYyJIbTYPHOMY HaCIEIUI0 U TPAJAULMSIM
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoii denepanuu, MpUpoOAE U OKPYKAIOLIEH
cpene.

JIm4HOCTHBIE pPE3yNbTaThl OCBOCHHS yueOHOTO mpeamera «buomorusy» mOIKHBI
OTpaxxaTb ~ TOTOBHOCTh ¥  CIIOCOOHOCTh  OOyYarommxcsi  pyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3MIIMENH JIMYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpHEHTAIIU/, TO3UTUBHBIX BHYTPEHHUX YOEKIEHNN, COOTBETCTBYIOIIUX TPATUITTOHHBIM
IEHHOCTSIM POCCHICKOro OOIIeCTBa, pAaCIIMPEHUE >KU3HEHHOTO OMNbITa U OIbITa
JEATEIPHOCTH B IIPOLIECCE pEAIM3alMM OCHOBHBIX HAIPABICHUM BOCIUTATEIBHON
JESTEIbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpamaaHcKOro BOCHUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKJIAHCKON TMMO3UIMKA OOY4Yarolerocss Kak aKTUBHOTO
Y OTBETCTBEHHOTO WIEHA POCCUKUCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB W OOS3aHHOCTEH, YBa)KEHHE 3aKOHA
Y [IPABONIOPSKA;
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TOTOBHOCTh K COBMECTHOM TBOPUYECKOW NEATEIBHOCTH MPU CO3JaHUU y4EOHBIX
IPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENbHBIX 3a7a4, BHIMOJIHEHUN OMOJIOTHYECKUX
JKCIICPUMEHTOB;

CIIOCOOHOCTBh ONPENENATh COOCTBEHHYIO NMO3ULMIO 10 OTHOLIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE YYHUTHIBaTh B CBOUX JICHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aUMOJCHCTBUS JIIOJeH C pa3HbIMU YOEXKJCHUAMHU, KYJIbTYPHBIMU IICHHOCTSMU U
COLMAJIbHBIM ITOJI0KECHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOLECCE COBMECTHOTO BBIMIOJIHEHUS YUEOHBIX,
II03HABATEIbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLICHHUS K MHEHUIO
OIIOHEHTOB IIPHU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPKAHMS,;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU IEATEIIBHOCTH;

2) NATPHOTHYECKOT0 BOCTIMTAHUSA:

c(OPMHUPOBAHHOCTh POCCUUCKOW TPaX)AAaHCKOM MJIEHTUYHOCTH, NATPUOTHU3MA,
YBa)KE€HHS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Tieped PoauHOM, ropmoctu 3a
CBOM KpaW, CcBOW PoaumHy, CBOM S3BIK M KYJIbTYpy, HPOLUIOE W HACTOSIIEE
MHOTOHAIlMOHAJIBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOIIEHUE K MNPUPOJHOMY HACIEAUI0 U IMAMSTHUKAM TMPUPOIbI,
JOCTHXKEHUIM Poccnn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHUE
OMOJIOTHHY, TOHUMAHMS 3HAYEHHsS] OMOJIOTMHM B MO3HAHUU 3aKOHOB MPUPOJBI, B KU3HU
YeJIOBEKa M COBPEMEHHOTO 00IIIEeCTBA;

uaerHas yO0eXJIEHHOCTb, TOTOBHOCTh K CIY)XKEeHHMI0O U 3amure OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
OCO3HaHHe JTYXOBHBIX IHEHHOCTEN POCCHUICKOTO HapoJa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEICHUS;
CIIOCOOHOCTh  OIIEGHMBATh CHUTYyallMi0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY,;
OCO3HAHHE JUYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUUBOTO OYyIIET0; OTBETCTBEHHOE
OTHOILIIEHUE K CBOUM POJMUTEIISIM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O TNPHUHATHUS LEHHOCTEN CEMEWHOM XU3HU B COOTBETCTBUHU C TPAAULHUSAMU
HaponoB Poccuu;

4) 3CTETUYeCKOr0 BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs JCTETHKY ObITa, HAYyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHUE AMOIMOHAIBLHOIO BO3JECUCTBUS KUBOM MHPUPOJBI U €€ ILIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE MPOSIBIIATh
Ka4yeCcTBa TBOPUECKOH JIMUHOCTH;
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S) ¢pusuyeckoro BocnUTaHMSA, (POPMHUPOBAHHUA  KYJBTYPbI 3I0pPOBbA U
IMOLMOHAJIBHOIO 0J1Ar OOy YU :

IIOHMMaHWE U peanu3anusl 3J0pOBOT0 M 0e30macHOro odpasa KU3HU (340pOBOE
NUTaHWE, COOJIIOIEHNE TMIMEHMYECKUX IMpaBWJI U HOPM, COATaHCUPOBAHHBIA PEXUM
3aHATUN U OTIbIXa, peryiisipHas (u3nyecKas aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOI'O OTHOLIEHHS K COOCTBEHHOMY (HU3NYECKOMY U ICUXHUYECKOMY
310pPOBBIO;

NOHMMAHHE LIEHHOCTU MPaBUJ UHJIMBUIYAJIBHOTO U KOJJIEKTUBHOIO OE3011aCHOTO
NIOBEJCHUS B CUTYAlMSIX, YTPOXKAIOIUX 3J0POBBIO U KU3HU JIFOJICH;

OCO3HaHWE TOCJIEACTBUA M HENPHUATHS BPEIHBIX MNPUBBIUEK (YNOTpeOIeHUS
AJIKOT0J15, HAPKOTHUKOB, KypEHHS);

6) Tpy1oBOro BOCIIMTAHUSA:

TOTOBHOCTbH K TPYAY, OCO3HaHUE IIEHHOCTH MacTEPCTBa, TPYA0IIO0HE;

FOTOBHOCTb K AKTMBHOM JIESITEIBHOCTH TEXHOJOTMYECKOM H COLHUAIBHOMN
HaIPaBJICHHOCTH, CIOCOOHOCTh HWHHUIIMUPOBATH, IJIAHUPOBATH W CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO €SI TEIbHOCTD;

UHTEpPEC K pa3MYHbIM cdepam npodhecCUuOHANbHOU JeATEIbHOCTH, YMEHUE
coBepIIaTh OCO3HAHHBIN BBIOOP OynyIiel npodeccuu U pean30oBbIBATH COOCTBEHHbBIC
KU3HCHHBIC TUUTAHbI;

TOTOBHOCTh M CIIOCOOHOCTBH K 00pa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTKEHUU
BCEH JKU3HU;

7) 3KO0JOrHYeCKOro BOCIIUTAHUS:

AKOJIOTMYECKH 11eJIeCO00pa3HOE OTHOIICHUE K MPUPOJIe KaK MCTOYHMKY KU3HU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHMUSI;

MOBBIMICHUE  YPOBHA  JKOJOTHYECKOM  KYJIbTYphl: TMPUOOPETCHHUE  OMbITa
IJIAHUPOBAHMS MOCTYNKOB U OIIEHKH HMX BO3MOXHBIX MOCJIEACTBUN JJIsI OKpY>Karolen
cpensl;

OCO3HAHHUE TJI00ATHLHOI0 XapaKTepa SKOJIOTHYECKUX MPo0JIeM U MyTeH UX PeIICHHUS;

CITOCOOHOCTh HCTOJIB30BaTh MPHOOpETaeMbIe MPH M3YYEHHUU OUOJIOTUU 3HAHUS U
yYMEHUSI TIPU PEIICHUH TPOOJIeM, CBSI3aHHBIX C PallMOHAIBLHBIM MPHUPOIOIOIL30BaHUEM
(coOmrofeHre TIpaBUJI TIOBEACHHS B TMPHUPOJIC, HAIMPABICHHBIX Ha COXPAaHCHUE
PaBHOBECHS B DKOCHUCTEMAaX, OXPaHY BUJOB, DKOCUCTEM, Orochephl);

AKTUBHOE HEIPUATHE AEUCTBUN, MPUHOCAIIUX BPEI OKPYKAKIIEH OPUPOIHOU
cpene, yMEHHE TMPOTHO3MPOBATH HEOJIATOMPUATHBIE DSKOJOTUYECKHE TIOCISIACTBUS
MNPEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPAILATH UX;

HaJIMYue PAa3BUTOrO0 HKOJOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOU KYJIbTYPHI,
OMbITa JESITEIBHOCTU SKOJOTMYECKOM HANpaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
UMU B TIO3HABATEIbHON, KOMMYHUKATUBHOW M COIMAJIbHOW MPAKTHUKE, TOTOBHOCTHK
YYaCTHUIO B IPAKTUYECKOU €SI TEIbHOCTH YKOJIOTMUECKO HAITPaBIEHHOCTH;
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8) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpPMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKM M OOIIECTBEHHOM MNPaKTUKH, OCHOBAHHOTO HA JUAJOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHWE SA3BIKOBOM M YWTATEIbCKOM KyJbTYpbl KakK CpeAcTBa
B3aMMOJICUCTBUS MEXY JIFOJIbMH U IIO3HAHUS MUDA;

MOHUMaHKe crerupuKkr OMOJIOTUHU KaK HayKH, OCO3HaHUs €€ poiu B (GOpMUpOBAHUU
paloHaIbHOIO HAYYHOTO MBIIIJICHUS,, CO3JaHUU LEJIOCTHOTO MPECTaBICHUs 00
OKpY’KaloIllleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEeJIOBEKA M OOIIECTBA, B MO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHUH NpoOJieM COXpaHEHUS MPUPOJIHOTO
paBHOBECHS;

yOEXKJIEHHOCTh B 3HAYUMOCTH OHOJIOTMM [IJIi COBPEMEHHOW IIMBUIIU3ALIMU:
o0OecrieyeHuss HOBOTO YpPOBHS pPa3BUTUS MEIUIMHBI, CO3/JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pPEIIaTh PECYpCHbIE MPOOIEMBbl Pa3BUTHUSL YEIOBEUECTBA,
NOMCKa MyTel BBIXOAA M3 TJIOOAIBHBIX HKOJIOTMYECKUX MpobiieM M olecreueHus
nepexofa K yCTOMYHMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (h)OPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIyYEHUU OMOJIOTMYECKUX 3HAHUI B LIEJSAX MOBBIIICHUS
o01Iel KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, KaK COCTAaBHOM 4YacTu
(YyHKIHMOHAJIBHOM TPaMOTHOCTH oOOydamommxcd, G(OopMUpyeMOH MNpHU HU3YyYEHUU
OMO0JIOTHH;

MMOHUMAaHHE CYIIHOCTH METOA0B NTO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHbBIX HAyKaX,
CIIOCOOHOCTH MCIIOJIB30BATh OJIy4aeMble 3HAHMSI JUIs aHAIM3a U OOBSICHEHUS SIBICHUMN
OKPY’KaOIIEro MHUpa W MPOUCXOASIIMX B HEM H3MEHEHHUW, YyMEHUE JeNaTh
000CHOBaHHbBIE 3aK/IFOYEHHS] Ha OCHOBE HAYYHBIX (DAKTOB U HMEIOIIMXCA JAaHHBIXC
LEJIBI0 NTOJIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

COCOOHOCTh CAaMOCTOSITENIBHO UCIIOJIb30BATh OMOJIOTMUYECKUE 3HAHUS JIs pELICHUs
MpoO0JIEM B pEAIbHBIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAaHWE UEHHOCTH HAy4YHOW JIE€SITEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
IPOEKTHYIO U HCCIIEA0BATENIBCKYIO IESITEIbHOCTh NHAMBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CLIOCOOHOCTH K HEIPEPHIBHOMY 0Opa30BaHUIO U CaMOOOPAa30BaHMUIO,
K aKTUBHOMY IIOJTy4Y€HHUIO HOBBIX 3HAHHUM 1O OMOJIOTUU B COOTBETCTBUHM C KU3HEHHBIMU
OTPEOHOCTSIMU.

METAINIPEIJMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3yibTaThl OCBOEHHUS YyueOHoro mpeamera «buonorus»
BKJIIOYAIOT:  3HAUMMble JUIE  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOICHAYyYHbIE TMOHSATHSA, OTPAKAIONIUE
LEJI0CTHOCTh HAyYHON KapTUHBI MUpa U CEU(UKY METO/I0B MTO3HAHUS, UCTIOIb3YEMBIX
B €CTECTBEHHBIX HaykKaxX (BEIIECTBO, YHEPTHUs, SIBICHUE, MPOLECC, CUCTEMA, HAYUHbIN
(dakT, NpUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIEIOBAHUE,
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HaOJI0/IeHNE, U3MEPEHNE, IKCIIEPUMEHT U APYTUX), YHUBEpCaJIbHbIE yueOHbIE JeHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHUKATHBHBIE, PETYISITUBHEBIE), oOecreunBaroye
dbopmupoBanre (GYHKIUOHATBHOM TPAMOTHOCTH ¥ COIMAIBHOW KOMIICTEHITUU
oOyyJaronuxcs, CIIOCOOHOCTH oOy4Jaronmxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIUCITUTUIMHAPHBIE, MHPOBO33PCHUECCKUE 3HAHUS W YHUBEpPCAJIbHBIC Y4eOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUMAIBHOM MTPAKTHUKE.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIEe HeHCTBUS
ba3zoBbie 1oruyecKkue AeCTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTyaJU3UPOBaTh MpPoOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

UCII0JI30BaTh MPU OCBOCHHUM 3HAHUI MPUEMBI JIOTMUECKOTO0 MBIIUICHUS (aHaIH3a,
CUHTE3a, CPaBHEHM S, KilacCU(pUKAIIIN, 0000IIEHUS ), pACKPBIBATH CMBIC OMOJIOTHYECKHX
MOHATUH (BBIACIATh WX XapaKTEpHbIC MPU3HAKW, YCTAHABIWBATH CBS3U C JIPYyTUMU
MIOHSATUSIMHU );

OTIPEIEIATH TSN JISATeILHOCTH, 3aaBasi IapaMeTPhl M KPUTEPUU UX TOCTHUKCHUS,
COOTHOCHUTH PE3yJIbTAThI I€SITEILHOCTHU C MOCTABICHHBIMU LEISIMU;

UCII0JIb30BaTh OMOJIOTMYECKUE MOHATHS ISl OObsICHEHUS! (PAaKTOB U SBJICHUM AKUBON
MIPUPO/IBI;

CTPOUTH JIOTHUECKHE pACCYX ACHUS (MHIYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHN),
BBISIBJISITh  3aKOHOMEPHOCTM M NPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSIX,
(GhOpMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTh CXEMHO-MOJICJIbHBIE CpPEJICTBA MJisi TMPEJCTaBICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOLICHHUI B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAaKkKe MPOTUBOPEUUI
Pa3HOTO POJIA, BHISIBJICHHBIX B PA3TUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MNpoOJeMbl € Y4E€TOM aHaiu3a MMEIOLIUXCS
MaTepHaTbHBIX M HEMATePUATTLHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIE€SITEIILHOCTh, OLICHHMBATh COOTBETCTBHE pPE3YJIbTAaTOB
IEJISIM, OIICHUBATh PUCKH TIOCIICJICTBUN JEATEIHHOCTH;

KOOPJIMHUPOBATh U BBHIMOJIHATh PabOTy B YCIOBUSIX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

ba3oBble ncciieoBare/ibCKHe 1eiCTBHA:

BJAJ€Th HAaBbIKAMHU YYEOHO-MCCIENOBATENLCKOW M MPOEKTHOM JesATEIbHOCTH,
HaBbIKAMU Pa3peleHus: Ipo0IeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY
IIOMCKY METOJOB PELICHMs IMPAKTUYECKUX 3a/1a4, NPUMEHECHHUIO PA3JIMYHBIX METOIOB
MTO3HAHUS;

UCIIOJIB30BATh PA3JIMYHBIE BU/BI IEATEIBHOCTH 110 MTOJIYYEHUIO HOBOTO 3HAHMS, €TO
MHTEPIIPETALNHN, IPEOOPA30BAHNIO U IPUMEHEHUIO B YUEOHBIX CUTYallUsAX, B TOM YHUCIIE
IPU CO3JJaHUH YU€OHBIX U COLUAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAy4YHBIM TUN MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHUEH,
KJIFOYEBBIMU MTOHATHAMU U METOJAMHU;
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CTaBUTH 1 (HOPMYITUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEILHOMN NI TEIILHOCTH
Y )KU3HCHHBIX CUTYaIINSX;

BBISIBIIATH TIPUYNHHO-CIICJICTBEHHBIE CBSI3M U aKTyaIM3UPOBATh 33/1auy, BBIJIBUTATh
TUTIOTE3y €€ PEIICHUs, HAXOAUTh apTyMEHTHI JIJISl IOKA3aTeIbCTBA CBOMX YTBEPKICHHM,
3a/1aBaTh MapaMETPhl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBATh TOJYYCHHBIC B XOJ€ PEIICHHs 33a4dl PE3yJIbTaThl, KPUTHUCCKU
OIICHUBATh WX JJOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHTyallusiM, OIICHUBAaTh NPUOOPETEHHBIN  OIIBIT,

OCYIIIECTBJIATH IIeJICHANIPABICHHBIN MTOUCK IMEPEHOCA CPEJCTB U CIIOCOOO0B ACHCTBUS
B Ipo(heCCHOHATBLHYIO CPEy;

yMETh TEPEHOCHTh 3HAHUS B TIIO3HABATEIBHYID M MPAKTUYECKYI0 o0jacTtu
KU3HEACSITEILHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEAMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIE UJICH, TIPEJJIaraTh OPUTHHAIBHBIC TIOIXO/IBI M PEIIICHHUS, CTABUTH
poOJIEMBI U 3a/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIIICHHSI.

Pa6ora ¢ unpopmanueii:

OpUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HHQOpMaluu (TEKCTe y4eOHOro
ocoOusl, HayYHO-TIOMYJISIPHOM JIUTEpaType, ONOIOTHYECKUX CIOBAPSAX U CIIPABOUYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHere), aHanu3upoBaTb HHGOPMALINIO
pa3IMYHBIX BUAOB U POPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATH €€ IOCTOBEPHOCTH U
HEMPOTUBOPEYMBOCTH;

(GopMyIUpPOBAThH 3aMPOCHI U IPUMEHSATH PA3IUYHbIE METO/BI IIPU MOMCKE U OTOOpE
Oounonornyeckoi nHGOpPMAIU, HEOOXOTUMOM /IJIsl BHITIOJIHEHUS YIEOHBIX 3a7a4;

npuobperaTh  ONBIT  HMCHOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHH, COBEPUICHCTBOBATH KYJIbTYPY AaKTUBHOTO HCIIOJNB30BAHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BHIOMPATHh ONTUMAJIbHYIO (POPMY IIpeICTaBICHUs OMOIOTUYECKON
uHpopmaruu (cxembl, rpaduKu, TUarpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTOE);

UCITI0JIb30BaTh HAYYHBIH SI3bIK B KaU€CTBE CPEICTBA MpHU paboTe ¢ OMOJIOTHYECKON
uHboOpMalLMel: MPUMEHATh XUMUYECKUE, (PU3MUecKrue W MaTeMaTHYeCKue 3HAKU U
CHUMBOJIbI, (OpMYJibl, aOOpeBUATYpy, HOMEHKIIATYpy, HCII0JIH30BaTh U IMTPE0OPa30BLIBATH
3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIa/IeTh HaBBIKAMHU PACIO3HABAHMS M 3alIUTHl WHGOpMaIuu, MWHHOPMAITMOHHON
0€30MMaCHOCTH JIUYHOCTH.

KoMMyHHUKaTHMBHbIE YHUBeEpPCAJbHbIE yUeOHbIE TelCTBUA
OoOmenmne:

OCYILIECTBIIATh KOMMYHHUKAIIUM BO BceX cdepax >KU3HU, aKTUBHO y4acTBOBATH
B JMajore Wid ANCKYCCHU TIO CYIIECTBY oOOCyXkmaemMoil Tembl (yMEHHE 3a]1aBaTh
BOIIPOCHI, BHICKA3bIBATh CYXKJICHHSI OTHOCHUTEJIBHO BBHITIOJTHEHUS IpeiaraeMou 3a1adu,
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YYUTHIBATh MHTEPECHl U COTJIIACOBAHHOCTH MO3UIUN JIPYTUX YYACTHUKOB JHAJIOTA WIIH
JICKYCCHH);

pacrmo3HaBaTh HeBepOaJbHBIE CpEACTBA  OOINCHWs, TIOHMMAaTh 3HAauYCHUE
COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(MIUKTHBIX CUTYaIllWid, YMETh
CMATYATh KOH(IUKTHI ¥ BECTH TIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMA CIIOCOOAMU OONICHWS W B3aWMOCHCTBHUSA, ITOHUMATH
HaAMEPEHUS APYTHX JIOACH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHHWE K COOSCETHUKY MB
KOPPEKTHOH popme PopMyTHUpOBaTh CBOM BO3PAKCHHS;

Pa3BEPHYTO U JIOTUIHO M3JIaraTh CBOIO TOUKY 3PEHHS C MCTIOIh30BAaHUEM S3BIKOBBIX
CPEICTB.

CoBMmecTHas1 1eITEJIbHOCTD:

MOHUMATh U UCTIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW U MHIUBUIYATbHON pabOTHhI
IIPY peIIeHUH OMOJIOTHIECKON MPOoOJIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHUS
TPyHHOBBIX (HOPM B3aUMOJICHCTBUS IPU PEIICHUN yueOHOM 3a/1a4H;

BBEIOMPATHh TEMATHKY U METOJIbI COBMECTHBIX JICUCTBHM C yI€TOM OOIINX HHTEPECOB
Y BO3MOXXHOCTEMN KaXKJIOr0 YiI€Ha KOJUIEKTHBA;

NPUHUMATH L€ COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JIEUCTBUA M0 €€ IOCTHKEHUIO: COCTABIIATH IUIAH JCUCTBUN, PACTIPEICIISITH POJIA C YIETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Jia M KaXKJOTO yYaCTHMKA KOMAaHJIbI B OOIIMii
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPUSIM;

npejyiaraTh  HOBBIE IPOEKTHI, OIEHWBATh UJEW C TO3UIMU HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh O3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3IUYHBIX CUTyalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepPCaJbHbIE Y4eOHbIE JelCTBUS
Camoopranusanus:

MCIIOJIh30BaTh OMOJIOTUYECKUE 3HAHMS ISl BBISBIICHUS TPOOJIEM U UX PEIICHUSB
’KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 11€JIEBbIE U CMBICIOBbIE YCTAHOBKHU B
CBOUX JEHUCTBUSAX U MOCTYIIKaX MO OTHOLICHUIO K )KUBOUW MIPUPOJIE, CBOEMY 3I0POBBIO U
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO ~ OCYILIECTBIJISITh TIO3HABATEIBHYIO JECATEIbHOCTb, BBISBISATH
npoOJemMbl, CTaBUTh U (HOPMYIUPOBaTH COOCTBEHHBIE 3a/ladyd B 00pa3oBaTEbHOMN
JNEATETbHOCTH U KU3HEHHBIX CUTYAIUAX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH PEIICHUs] MPOOJEMbl C YYETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH 1 TIPEATIOYTCHHIA;

JlaBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

pacuIMpsTh pAMKH Y4€OHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JIenaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH3a
pelIeHue;
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OLICHHUBATh MPUOOPETEHHBIH OIIBIT;

croco0CcTBOBaTh (POPMUPOBAHUIO U IPOSIBIICHUIO IIUPOKON 3pYIULIMU B Pa3HbIX
o0nacTsSX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIM U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OILIEHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BJIa/IETh HABBIKAMHU I03HABATENBHON pedieKCHH KaK OCO3HAHUS COBEPILAEMbIX
JEUCTBUU U MBICIMTENIBHBIX MPOLIECCOB, UX PE3YIHTATOB U OCHOBAHUI, HCIOJIb30BAThH
npuEmMbl pedIEeKCUU JJIsl OLICHKU CUTYaIlMH, BBIOOpa BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX CHUXKEHHUIO;

MIPUHUMATh MOTUBBI U apIYMEHTHI APYTUX [IPU aHAJTIN3E PE3YJIbTATOB JAESATEIbHOCTH.

IlpunsaTHe ceds U APYTrUX:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
MIPUHUMATHh MOTUBBI U ApTYMEHTHI APYTUX MPH aHATIU3E PE3YJIbTATOB JIEITEIHHOCTH;
IPU3HABATH CBOE MPABO U MPABO APYTUX HA OLIMOKU;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH APYTOro YEIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynabTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha 0a30BOM
YpOBHE BKIIOYAIOT crenuduueckue st yueOHoro mpeamera «buonorus» HaydHbIE
3HaHWS, YMEHHMS M  CHOCOOBl  JIEUCTBUM 1O  OCBOEHHUIO, HWHTEPHpPETALUU
U TpeoOpa3oBaHUI0 3HAHUM, BUABI ACSATEIBHOCTH MO IMOJIYYEHHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CHTyalUsiX, a TaKKe B pPEaTbHBIX
KU3HEHHBIX CHUTYyallUsX, CBS3aHHbIX C Owuonorued. B mporpamme mnpeameTHbie
pe3yabTaThl IPEICTaBICHBI M0 TOAaM 00yUYEeHHS.

[IpeameTHBIC PE3yIbTAThl OCBOCHUS yueOHOTO npeamera «buomorusi» B 10 kiacce
JIOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTMHU B CUCTEME HAYYHOTO 3HAHUSI
€CTECTBEHHBIX HAyK, B ()OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa U HAYYHOTO MHUPOBO33PEHMS, O BKJIAJIE POCCUMCKUX W 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHATHHOM TIpPaMOTHOCTH YeJIOBEKa JJIs
pelICHUs )KU3HEHHBIX 33144,

YMEHHE PacKpbIBaTh COJEpKaHHUE OMOJIOTMYECKUX TEPMHUHOB M MOHSTHH: KU3Hb,
KJIETKa, OpraHu3M, MeTab0Iu3M (0OMEH BEIECTB U MPEBPAICHUE SHEPTUH), TOMEOCTa3
(camoperynsiuus), YpOBHEBas OpraHu3alus >KUBBIX CHUCTEM, CaMOBOCIPOU3BEICHUE
(penpoayKIiusi), HaCJIEeICTBEHHOCTh, U3MEHYHUBOCTh, POCT U Pa3BUTHUE;

yMEHHUE  M3JlaraTb  OHMOJIOTMYECKHWE Teopuu  (KJIETOYHAs, XPOMOCOMHas,
MyTAaIMOHHAs, IIEHTPAJIbHAS JIOTMa MOJICKYJISIpHOUM Onosiorun), 3akonsl (I'. Menmens,
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T. Moprana, H.1. BaBunoBa) u ydyeHus (0 LEHTpaX MHOTO00pa3usi U NPOUCXOKIACHUS
KylIbTypHBIX pactenuit H.WM. BaBuioa), onpenensitb IpaHullbl UX NPUMEHUMOCTH
K )KUBBIM CHCTEMaM;

yMEHUE BIAJETh METOJAMH HAy4YHOTO IO3HAHUS B OHOJOTrUU: HAOIIOJIEHUE
U OMHCAHWE J>XHUBBIX CHUCTEM, TPOIECCOB W SBICHUMW, OpraHU3alMs W TMPOBEIACHUE
OMOJIOTUYECKOTO OSKCIEPUMEHTA, BBIIIBIDKCHHUE THUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY WCCIEIyeMbIMH BEIMYMHAMHU, OOBSICHEHHE TMOJIYYEHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHITHI, TEOPUHA M 3aKOHOB, YMEHHWE JIeJaTh BBIBOBI HA
OCHOBAHMWH TIOJyYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJICTATh CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK MPOKAPHUOT
U DYKapuoT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHA BEIIECTB W TPEBPAICHUS DSHEPTHMH B KIETKe, (OTOCHHTE3a,
IJIACTHYECKOTO W JHEPreTHYEeCKOro OoOMeHa, XEMOCHWHTe3a, MHUTO03a, Meiio3a,
OTUTOAOTBOPEHUS, PA3MHOKCHUS, MHAUBUAYATLHOTO Pa3BUTHS OpTaHU3Ma (OHTOTCHE3);

YyMEHUE TPUMCHATHh TIOJYYCHHBIC 3HAHUS I OOBICHEHUS OHOJOTHYECKUX
IIPOIIECCOB | SBIICHUM, JIJISl IPUHATHS MPAKTUICCKUAX PEIICHUN B TIOBCETHEBHOM KU3HU
C IeTTbI0 00ecreYeHMs 0€30MaCHOCTH CBOETO 3I0POBbBSI U 37TOPOBbS OKPYIKAIOIITUX JTFOCH,
COOJIO/ICHUsT HOPM TPaMOTHOTO TIOBEJICHUS B OKpY)KAIOIIEH NPHUPOJTHON Cpere,
MOHMMaHUE HEOOXOJIUMOCTH HCITOB30BAaHUS JOCTIKCHHH COBPEMEHHOW OHMOJIOTHH U
OMOTEXHOJIOTHH JIJIs1 PAIMOHAIEHOTO TIPUPOIOIIOIH30BaHNS,

YMEHHUE peIIaTh 3JIEMEHTAPHbIC TEHETUYECKHE 3a7a4ll Ha MOHO- M JUTHOPHIHOE
CKpelIMBaHue, CIICTUICHHOE HAacle0BaHue, COCTaBIIATh CXEMbl MOHOTHOPHIHOTO
CKpEITUBaHUS JJIS TIPeICKa3aHus HACIEA0OBaHMS IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOJIHATE JJA0OPATOPHBIC M MTPaKTUYECKHE PAbOThI, COOIIOIATh MPaBHIIa
pu paboTe ¢ yueOHbIM U 1a00pPaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTHYECKH  OIICHMBATh U  HHTEPIPETUPOBATH  UHOOPMAIUIO
OMOJIOTUYECKOTO COJICPKAHUS, BKIIOUAIOINIYIO TICEBIOHAYYHbIC 3HAHUS U3 Pa3TUYHBIX
HMCTOYHHUKOB (CpE/ICTBA MAacCOBOW HMH(OpPMAIlUU, HAYYHO-TIOMYJSPHBIE MaTepUalIb),
ATUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIECIOBAaHUW B OHOJOTHUH, MEIUIIUHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 0000mas
OMOJIOTHYECKYI0 MH(POPMAIIUIO M3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUWHBIN anmapat OUOJIOTHH.

[IpeameTHbIe  pe3ysNbTaThl  OCBOCHHMS  ydeOHOro mpeamera  «buomorus»
B 11 KJ1acce 10JDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE M PO OUOJIOTUU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI
MHpa ¥ HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHMCKUX W 3apyOEKHBIX YUEHBIX-
OWONIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATHHOM TPAMOTHOCTH 4YEIOBEKa JJIS
peIIeHs )KU3HEHHBIX 3a]1a4;
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YMEHHUE PACKphIBATh COJCp)KaHWE OWOJIOTHYECKUX TEPMHUHOB W TIOHSTUN: BUI,
NONyJISAUs, TeHO(OH, SBOJIOIMUSA, JBWXYIIUE CHUJIbl ((paKTOpPbI) HBOJIIOLNH,
IPUCIIOCOOJICHHOCTh ~ OPTraHU3MOB, BHA000pa30oBaHHUE, HKOJIOTHYECKHE (PaKTOPHI,
IKOCUCTEMA, MPOYIIEHTHI, KOHCYMEHTBI, PEAYIECHTHI, I[EMU MUTAHUS, DKOJOTHYECKas
nMpaMujia, OuoreoreHos, ouocdepa;

yMEHUE M3jarath Ouonorudeckue teopuu (dBosoronHas teopus Y. JlapsuHa,
CUHTETHUYECKass TEOpHUS DBOJIOIUH), 3aKOHBI W 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxonctBa K.M. bapa, uepenoBaHus TJIaBHBIX HallpaBlieHW W myTed 3Bostounu A.H.
CeseprioBa, yuenusi o Ouochepe B.M. Bepnaackoro), ompenensiTh TpaHHIBI HX
MPUMEHUMOCTH K YKMBBIM CHCTEMaM;

yMEHUE BIAJETh METOJaMH HAyYHOTO TIO3HAHUS B OWOJOTHUU: HAOIIOJIEHWE
M OIMCAaHUE J>KUBBIX CHUCTEM, MPOILIECCOB M SIBICHUHN, OpPraHu3alvs U TPOBEACHHE
OMOJIOTMYECKOTO AKCIIEPUMEHTa, BBIIBIKEHHUE THIIOTE3bl, BBISBICHHE 3aBUCHMOCTU
MEXIy HCCIeNyEMbIMU BEIMYMHAMHU, OOBSICHEHHWE TMOJYyYEHHBIX PE3yJIbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX TOHATHH, TCOPUH M 3aKOHOB, YMEHHUE JeJaTh BBIBOIBI Ha
OCHOBAHHH TOJYYECHHBIX PE3YJIHTATOB;

YMEHHE BBIICTISAThH CYIIECTBEHHBIC PU3HAKU CTPOCHUSI OMOIIOTUYECKUX OOBEKTOB:
BUJIOB, TOMYJSALWNA, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHMOTEOICHO30B H
HKOCHCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHON M3MEHUYHNBOCTH, €CTECTBEHHOTO
otOopa, BU1000pa30BaHus, TPUCITIOCOOJEHHOCTH OPTaHU3MOB, ICHCTBHS SKOJIOTMYECKUX
(akTOpOB Ha OpraHM3MBbI, MEpPEHOCA BEIIECTB M IOTOKAa HHEPTUU B HKOCHUCTEMAX,
aHTPOMNOTEHHBIX U3MEHEHHUH B IKOCHCTEMAaxX CBOEM MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOTEOXMMHUUECKHUX IIUKIIOB B Ouocdepe;

YMEHUE TMPUMEHATHh TIOJyYCHHbIC 3HAHUS i1 OOBSICHEHUS OHOJIOTHYECKUX
MIPOIIECCOB W SBJICHUM, JIJISI PUHSATHS TPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HU
C LeJIb0 00ecnedeHus: 0€30IMacCHOCTH CBOETO 370POBbSI U 3710POBbsl OKPY>KaIOILIUX JIFOJIEH,
COONIOICHUST HOPM TPAaMOTHOIO TIOBEJEHUS B OKpY’KaloLEHd NpUPOIHON Cpene,
MOHMMAaHNE HEOOXOIMMOCTH HCTIOIh30BaHMSI JOCTHXKEHUN COBPEMEHHON OMOJIOTHH JIJIst
PalMOHAIBHOTO MTPUPOIOTIOIB30BAHNUS;

yMEHHUE peliaTh d3JEMEHTapHbIe OHOJOTUYECKHE 3aJlayd, COCTAaBISAThH CXEMBbI
MepeHoca BEIIECTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHHE BBITIOJIHATH J1a00paTOPHBIE U MPaKTHUYECKHE PadOThHI, COOMI0OAATh MpaBHIia
pu padboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTUYECKH  OICHHUBAaTh U  HHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJICPKAHUsI, BKIIOUYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS U3 Pa3IUYHbBIX
MCTOYHHUKOB (CpelICcTBa MAacCOBOW HMH(OpPMaLNH, HAYYHO-NOMYJSPHBIE MaTEpHAJIbI),
paccMaTpuBaTh riao0ajgbHbIE HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (hOPMHUPOBATH
110 OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OMoNOrHUecKyl0 MH(POPMAIIMIO U3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
NOHATUIHBIN anmapat OMOJOTHH.
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10 KJIACC
HanmenoBanue
No KonnuectBo OCHOBHEIE BUBI IEITEIILHOCTH
pa3liesioB U TeM [TporpammHoOe conepxaHue
/o 4acoB 00yJarImXxcs

y4eOHOro npeaMera

Tema 1. buoJiorus Kak Hayka

YKABOW TIPUPOJIBI

(HaburosieHre, HKCIIEPUMEHT, ONTMCAHMUE,
u3MepeHue, Kiaccuukanms,
MOJICTUPOBAHUE, CTATUCTHYECKAS
00paboTKa TaHHBIX).

Hemoncmpavyuu:

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBsi3u OUOJIOTUU PackpeiBath cosiepxaHue TEPMUHOB U
HayK C OOIIECTBEHHBIMH, TEXHUYECKUMHU U NOHATUI: HAYYHOE MUPOBO33PEHUE,
JIPYTUMU €CTECTBEHHBIMU HayKaMH, Hay4Has KapThHa MHUpa, HAy9HBIU MCTO/,
dunocodueit, penurueit, STHKOH, THIIOTE3a, TCOPHS, METOIBI
5CTETUKOM M nipaBoM. Posib Grooruu ?{CCHCHOB&HH’I' .
B QOPMHPOBAHHH COBPEMEHHOIT Hay4HOl | * oPaKTCPHU30BATE DUOJIOTHIO KaK HAYKY,
€€ MECTO U POJIb CPEeIU JPYTUX
KapTuHbl MUpa. Crucrema OUOJIOTHYECKUX
€CTECTBEHHBIX HayK. [lepeunciars
HayK.
y pazzensl OMOJIOTHH B COOTBETCTBUE
,jlyemoucmp a’z’”' M ¢ OOBEKTaMH H3y4YCHUS.
opmpema. 1. lapsun, I'. Mennen, Ha3spiBaTh BaKHEUIIME OTPACIIU
H. K. Konbuos, Jix. Yorcon n @. Kpux. | 646 noryyeckux snanmit n 3a/a4H,
Tabauywl u cxemvt: «MeTOIBI TTO3HAHUS crosime nepes 6uonorueii XXI b.
KUBOU MIPUPOIBD»
1.2 | Metoapl mo3HaHUS 1 MeTtoabl MO3HAHUS KUBOU TPUPOIBI PackpbiBaTh coqepKaHue TEPMUHOB U

MOHATUM: HAYYHBIA METO/I, METOBI
HCCIICIOBAHUS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MIO3HAHUS )KUBOU MTPUPOIBI: HAOTIOCHHE,
AKCIIEPUMEHT, ONUCAHUE, U3MEPEHNE,
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Tabauywl u cxemvi: «MeTOIBI IO3HAHMS
KUBOU IPUPOABDY.

Jlabopamopnsie u npakmuueckue
pabomol:

[IpakTiueckas padora Ne 1.
«/cnosib30BaHue Pa3IMYHbIX METOJIOB
IPU U3YYEHUH OMOJIOTHYECKUX
0OBEKTOBY

KJaccuuKanus, MOICIMPOBAHHUE,
CTaTHCTUYECKasi 00pabOTKa JaHHBIX

HToro uacoB o teme

2

Tema 2. JKuBble cucTeMbI 1

HX Opranu3sanus

2.1

buonornueckue
CHUCTEMBI, IPOLIECCHI
U UX U3YYEHUE

1

Kusie cucTeMbl (OMOCHUCTEMBI) KaK
MpeAMET U3ydeHHsi OUOJIOTHH.
OTnuune KUBBIX CUCTEM

OT HEOPTaHUYECKOU IIPUPOJIBI.
CBoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHU opraHu3aIuu OHOCUCTEM:
MOJIEKYJIIPHBIN, OPraHOUTHO-
KJIETOYHBIN, OPraHU3MEHHBIN,
MOMYJISIIIUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMO-Te0leHOTHYECKUH),
ouocdepHsIit.

Hayku, nzyqaroiine OMOCUCTEMBI
Ha pa3HbIX YPOBHSIX OpraHU3alliH.
JMemoncmpayuu:

Tabauysl u cxemovl: «OCHOBHbBIE
MIPU3HAKY JKU3HWY, «Y POBHU

PackpriBath conepxanne TEpMUHOB U
TIOHATHH: CUCTEeMa, OMOoIoTHYecKas
CUCTEMa, PJIEMEHTBI CUCTEMBI, CTPYKTYpa
OHOCHCTEMBI, CBOMCTBA KMBBIX CUCTEM,
0OMEH BeIleCTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
U3MEHYUBOCTb, Pa3ApaKUMOCTh,
HYHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alMK KU3HU (OMOCUCTEM).
XapakTepu3oBaTh NPUHITUIIBI
OpraHu3ali OMOCUCTEM: OTKPBITOCTb,
BBICOKAS YIIOPAI0YEHHOCTb,
CaMOPETYJISILINS, UEPAPXUYHOCTb.
[IepeuncisaTh yHUBEPCAJIbHBIE CBOKWCTBA
YKUBOT0: €IMHCTBO XUMHYECKOTO
COCTaBa, pa3apaXuMOCTh, ABUKCHHE,
TOMEOCTa3, POCT U Pa3BUTHE,
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OpraHM3alK KUBOUIPUPOIBD).
Mopens moinekyinsl JTHK

HACJIEJICTBEHHOCTh, U3MEHUYHBOCTb,
ABOJTFOITHS (TPUCTIOCOOTIEHUE

K U3MEHSIOITUMCS YCIIOBUSIM).
[TpuBOoaMTH PpUMEPHI OHOCHUCTEM
Pa3HOTO YPOBHSI OpPTraHU3aIuU U
CpaBHMBATbH MPOSIBJICHUS CBONCTB
YKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIC TIPOIIECCHI,
MpOTEKarIe B OMOCUCTEMAX:
00OMEH BEIIECTB U MPEBPAILICHHE
YHEPTUHU, CAMOBOCITPOU3BEICHUE,
CaMOPETYJISAINS, Pa3BUTHE.
Coburonath mpaBmiia GEPeKHOTO
OTHOIICHUS K )KMBOW MTPUPOJIEC

Htoro yacos o teme |
Tema 3. XuMHUYeCKHA COCTAB M CTPOCHUE KJIETKHU
3.1 | Xumuyeckuii cocTaB 1 XUMHYECKUN COCTAB KIIETKHU. PackpsiBaTh copgepxaHne TEPMUHOB

KieTku. Boma n
MHHEPAJIbHBIE COJIN

XUMHYECKHUE PJIEMEHTHI:
MAaKpO3JIEMEHTBI, MUKPOJJIEMEHTHI.

Bosa nu MuHepanpHbIE BELLIECTBA.
OyHKIUHA BOABI U MUHEPAIBHBIX
BEILECTB B KJIeTKe. [loanepxanne
OCMOTHUYECKOT0 OanaHca.
Hemoncmpavyuu:

Juaepammor: «PacupeneneHue
XMMHUYECKUX JIEMEHTOB B HEXKUBOU
npupone», «Pacrpenenenne XuMUYECKUX

Y TIOHSITHI: 2JIEMEHTHI-OMOTECHBI,
MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI;
MUHEpaJIbHBIC BEIIECTBA, MOJIEKYJIa
BOJIBI KaK JIUTIOJIb, BOJJOPOIHBIEC CBSI3H;
ruApoduibHbIE U THAPOPOOHBIE
BEIIIECTBA.

Jloka3bpIBaTh €IUHCTBO YJICMEHTHOTO
COCTaBa KaK OJIHO U3 CBOWCTB KHUBOTO.
Pacnipenensith XUMHYECKHE DIEMEHTHI
0 TPYIITaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOJIEN.
Tabauyst u cxemol: «Ilepuonnyeckas
TabJIMIa XUMAYECKUX AJIEMEHTOBY,
«CTpOECHHEMONEKYIIBI BOJBI»

OT KOJIMYCCTBCHHOTO IMPCACTABUTCIILCTBA
B OPraHu3Me; XapaKTCpu3oBaTh POJIb
OTACIBbHBIX 2JICMCHTOB.

BoIABISITE CBSI3B MCKAY COCTaBOM,
CTPOCHHUEM MOJICKYJIbI XUMHYCCKOT'O
COCAHMHCHHA U €TI0 q)YHKHI/I}IMI/I B KIJIETKC

3.2 | benku. CoctaB n benku. CoctaB u ctpoeHne OEIKOB. PackpeiBath conep:xkaHue TEPMUHOB U
CTpOoeHHE OENKOB AMHWHOKHCJIOTHI — MOHOMEPHI OEITTKOB. NOHATUMN: OENKH, MTOJIUMEPBI, MOHOMEDHI,
HezameHnMEbIe 1 3aMEHUMBIE AMUHOKHCJIOTHI, IENTUAHAS CBS3b,
AMUHOKHCIIOTHI. AMHUHOKHUCJIOTHBIH MOJIMIIETITUT, JeHATYpaIlHs.
COCTaB. YPOBHU CTPYKTYPBI O€ITKOBOI XapakTepru3oBaTh OCIKH KaK Kiacc
MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, OpPTaHWYECKUX COCAMHCHUI;
TPETUYHAs U YETBEPTUUHAS CTPYKTYpa). | KJIIACCU(DHUIIUPOBATH UX IO CTPOCHHIO
XUMHUUYECKHE CBOMCTBA OEIIKOB. (rmoOymsipHble U GUOPUILISIPHBIE OCIIKK),
buonoruueckne GyHKIIUN OEITKOB. NEPEUUCIIsATh U XapaKTEePU30BaTh
Jlemoncmpayuu: byHKIIUNU OEITKOB
Tabauysl u cxemol: «CTpoeHue
MOJIEKYJIbI O€IKay.
ObopyoosaHue: CBETOBOM MHUKPOCKOTI,
MUKpOIpenapaThl
3.3 | ®epMeHTHI — DepMeHTHI — OMOJIOTHIECKUE PackpbiBaTh copepxaHue TEPMUHOB U
OouoornyecKue KaTaJIn3aTOPHI. TIOHATUH: PEPMEHTHI, AKTUBHBIN LIEHTD,
KaTaJIn3aToOphI Crpoenue ¢hepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas CIeU(pUYHOCTD,

cyOcTpaTHasi CerupUIHOCTD.
KodepmenTtsl. Buramussl.
Otnuuus hepMEeHTOB

OT HEOPTaHUYECKUX KaTaIn3aTOPOB.

Ko(hepMeHThI, OETTKU-aKTHBATOPHI U
OCJIKU-UHTUOUTOPBI.

VYka3bIBaTh OTIINYUS (DEPMEHTOB

OT HEOPTAaHMYECKUX KaTaJIN3aTOPOB.
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Hemoncmpavyuu:

Tabauyst u cxemovi: «CTpoeHHUE
bepmenTay.

Obopyoosarue: 060pyI0OBaHUE
JUTSl TIPOBEJICHUSI HAOIIOICHH,
U3MEpPEHUI, SKCTIEPUMEHTOB.
Jlabopamopuvie u npakmuueckue
pabomol:

JlaGopaTtopHnas pabota Ne 1. «3yuenue
KaTAIMTUYECKON aKTHBHOCTH
(hepMEeHTOB (Ha MpUMEpPe amMuIa3bl
WJIU KaTaJiasbl)»

OOBACHATH poJib (PEpMEHTOB

B (DYHKIIMOHUPOBAHHUHU KHUBBIX CUCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIIHE,

B IOBCE/IHEBHOM KHU3HH YelIOBEeKa

34

YraeBoapl. JInnuael

VYrieBobl: MOHOCaxapu/ibl (TJII0K03a,
pub03a 1 Ae30Kkcuprd03a), TUcCaXapuIbl
(caxapo3a, JIaKT03a) U ToJIMcaxapuibl
(KpaxmMari, TJIMKOTEH, LEJUTI0II03a).
buonornueckue GpyHKINUU YTIAEBOIOB.
JIMmuapl: TPUTIIALIEPUIBI,
dochonunubl, CTepoubl.
IM'uapodunbHO-THAPODHOOHBIE CBOMCTBA.
buonornueckue QpyHKITUN JIUTTHIOB.
CpaBHeHUeE YIJIeBOJIOB, OCJIKOB U
JUNUO0B KaK HCTOYHUKOB YHEPTHUU.
Hemoncmpavyuu:

Tabnuywl u cxemvl: KYTICBOABIY,
«JInmmaey.

Obopyodosanue: 000pyI0BaHUE

PackpeiBaTh copiepkaHue TEPMUHOB U
TIOHSITHI: YTJIEBOIbI, MOHOCAXaPH/IBI,
JUcCaxapybl, MOJIMCaXapuabl, TIII0K03a,
pubo3a, ne3okcuprudo3a, caxaposa,
JaKTO3a, MaJIbTO3a, [IEJUTI0I03a
(keTyaTka), Kpaxmall, TIIMKOTeH;
JIUTIAJTBI, TPUTTIMLEPUIbI (KUPbI, Maciia),
dbochomumnuIbI, CTEPOUIHI.
XapakTepru30oBaTh YrJI€BObI, JTUTTUIBI
KaK KJIACCOPTraHMYECKUX COCINHEHUU.
KnaccuduimpoBaTh yriieBOAbI U JTHITHIBI
[0 CTPOCHUIO; IEPEUUCTATh (PYHKIIUU
YTJIEBOJOB U JIUITUIOB.

CxeMaTnyecku u300pakaTh CTPOCHUE
MOJIEKYJT yTJIICBOIOB, TUTTHIOB
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JUTSI IPOBEACHUS HAOIIOICHU,
MU3MEPEHUMH, SIKCITIEPUMEHTOB

3.5 | HykienHoBsie Hyxneunossie kucnorsr: JIHKu PHK. PackpeiBath copepkaHue TEPMHUHOB U
KUCIOThI. AT® Hyxiieotnibl — MOHOMEPBI MOHSTHI: 1€30KCUPUOOHYKIEMHOBAs
HYKJIEMHOBBIX KUCJIOT. CTpoeHue u kucnota (JJHK), pubonyknennosas
¢byakunu JIHK. Ctpoenue u pyHkmm kuciora (PHK), nykneortun,
PHK. AT®: ctpoenue u GyHKIIUH. MOJMHYKJICOTUIHAS LEIb
Hemoncmpayuu: (MOJTMHYKIEOTHT), KOMILJIEMEHTAPHOCTb,
Lopmpemuwi: [1x. Yorcon, ®. Kpuk, dbynkuuu JIHK (Xpanenue u nepenaya
M. Yunkunc, P. @paHkivH. HACJIEJICTBEHHOW MH(OpMAITUH); BUJIbI
Tabauyvl u cxemol: PHK (undpopmarmonnas, TpaHcopTHas,
«Hyxneunossie kuciotsr; JJHK», pubocomanbHas); afeHo3uHTpudocdar
«buocuntes 6enka», «CtpoeHue (AT®), makpospruueckas CBA3b.
MouteKyJibl ATD». XapaKTepu3upOBaTh HYKJICHHOBBIE
Obopydosanue. CBETOBOW MUKPOCKOII, KHCIIOTBI KaK XUMUYECKUE COCTUHEHMS U
MHUKPOIpPENapaThl HOCHUTEJIN HACIIEICTBEHHON
uHpopMaru.
OtmeuaTh 0COOEHHOCTH CTPOEHMUS
MOJIEKYJT HYKJIEMHOBBIX KHucsIoT (JIHK,
PHK) u ATO®.
CxemaTudecku n300pakaTh CTPOCHUE
HYKJIEOTHJIOB, MOJIEKYJI HYKJIEHHOBBIX
kucior, ATO
3.6 | Uctopus u MeToabl [{uTonorust — HayKa o KJIETKE. PackpeiBath coaepkaHue TEPMUHOB U

U3YYEHUS KIIETKH.
Kinerounas teopus

Knerounas reopust — npumep
B3aUMO/JICUCTBUS Ujeh U (HakTOB
B HAYYHOM I1O3HAHHH.

MOHSITUM: KJIETKA, IIUTOJIOTHSI;
PACKPBIBATH COJEPIKAHUE TTOJI0KEHUN
KJIETOYHOU TEOPHUH.

33




®denepanpHas padodas mporpamma | buomorus. 10-11 xmaccer (6a30BBIM YPOBEHB)

Metoabl n3y4eHus: KIETKH.
Hemoncmpavyuu:

Iopmpempui:

A. JleBenryk, P. I'yk, T. I1IBaHH,

M. llnennen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBOM MUKPOCKOII,
MUKPOIIPENAPATHl PACTUTEIbHBIX,
KUBOTHBIX NOAKTEPUATBHBIX KIIETOK;
PUCYHKH C MUKpOdoTOrpadusiMu

KJICTOK, IMOJIYYCHHLIC C IIOMOIIbIO
CBCTOBOI'O M 3JICKTPOHHOI'0O MHUKPOCKOIIA

[lepeuncnaTh u XapakTepU30BaTh
OCHOBHBIC METO/Ibl U3YYCHUS KIIETKHU:
(IpUTrOTOBIIEHUE CPE3OB,

OKpaIluBaHUE, MUKPOCKOTTUPOBAHUE,
neHTpudyrupoBaHue, KyJIbTHBUPOBAHNE
KJIETOK M TKaHEH)

3.7

Knerka
KakK LIEJIOCTHAs
JKUBas CUCTEMA

KiteTka kak 1eiaocTHas *KuBasi CUCTEMA.
OO01re mpu3HaKu KIETOK: 3aMKHYTasl
Hapy>xHasg MeMOpaHa, Mmonekyisl JJTHK
KaK TeHEeTUYECKHUH anmnapar, cucreMa
cuHTe3a Oenka. TUmbl KIeTOK:
AYKapUOTUYECKAS] U TPOKAPHUOTUYECKAS.
Oco0EeHHOCTH CTPOCHHUS
IPOKAPUOTUYECKON KIETKHU.

Knerounas crenka 6aktepuii. CTpoeHue
9YKapUOTHYECKON KiIeTKU. OCHOBHbBIE
OTJINYHUS PACTUTEIBLHOU, JKUBOTHON U
rpubHOM KiIeTku. [ToBepXHOCTHBIE
CTPYKTYpbI — KJIIETOYHAS CTCHKA,
TTIMKOKAITUKC, UX (QYHKLIUH.
[Ina3maTudeckas MeMOpaHa, €€ CBOMCTBa
U QYHKITUH.

PackpsiBaTh comepikanre TEPMUHOB U
NOHSTHI: KJIETKHU (3yKapuoTHYeCcKas,
IPOKapUOTHYECKas ), TIIa3MaTHIeCKast
MemMmOpaHa (T1a3zMajieMma), IITUKOKaIUKC,
TPAHCIIOPT BEIIECTB (TACCUBHBIN,
aKTUBHBIN ), DHIOIUTO3 ((haromuros,
MUHOITUTO3), SK30ITUTO3, KJIETOUHAS
CTEHKA, HYKJICOH/I.

CpaBHUBaTh MEX 1y CO00it
HYKaApUOTUYECKUE U MPOKAPUOTUYECKUE
KJIETKH;, OTMEYaTh CXOJCTBO U Pa3IUIMs
B CTPOEHUU KJIETOK OaKTepuH,
YKUBOTHBIX, PACTEHUHN U TPUOOB
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Hemoncmpavyuu:

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

T. llIsann, M. lllnennen, K. bap,

P. Bupxos.

Tabauywl u cxemwvl: «CTpoeHUe
AYKApUOTUUYECKOU KIeTKn», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHue
pacTUTENIbHOU KIETKW», «CTpoeHue
MIPOKAPUOTUYECKOU KIETKH.
ObopyoosaHue: CBETOBOW MUKPOCKOIIL,
MHKpONpenapaTsl pACTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATbHBIX KJIETOK

3.8

Crpoenue
YKAPUOTHYECKOU
KJIETKU

[{uTonnasma u ee OpraHou/IbI.
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH:
OIIC, annapart ["'oibKu, TU30COMBI.
[TosmyaBTOHOMHBIE€ OPTaHOUABI KJIIETKH:
MUTOXOHAPHUHU, TIACTUIBI.
[TIpoucxoxaeHne MUTOXOHIPUN U
iacTu. BuaplniacTu.
HememOpaHHbIe OpraHOUIBI KICTKU:
pUOOCOMBI, KIIETOYHBIN IIEHTD,
LEHTPHUOJH, PECHUUKH, )KTYTHUKHU.
OYHKIMU OPraHOUIOB KIETKH.
BxiroueHus.

SIpo — perynsaTopHbIN LEHTP KIETKHU.
CrtpoeHue szpa: sjaepHas 000J104Ka,
KapuoIia3Ma, XpoOMaTHH, SIPHIIIKO.

PackpeiBaTh copiepkaHue TEPMUHOB U
MOHSITHI: IIUTOIIa3Ma, OPTaHOUIBI,
sHjomIazmatuyeckas cethb (JI1C),
anmapat [oJbKH, TM30COMBI, BAKYOJTb,
MUTOXOHJIPHH, TUTACTUIBI (XJIOPOTUIACTHI,
XPOMOILIACTHI, JIEHKOIUTACTHI),
prUOOCOMBI, MUKPOTPYOOUKHU, KIIETOUHBIN
HEeHTp (LIeHTpoCcoMa), PECHUYKH,
KTYTUKH, BKITIOUEHUS, AP0, SAepHAs
0001104Ka, KapuoIIa3Ma, XpoOMaTHH,
SIPBITIIKO, XPOMOCOMBI.

OnuchIBaTh CTPOEHUE YYKAPUOTHIECKOM
KJIETKHU TI0 U300paKCHHSIM U

Ha MHUKpOTIperaparax;
KJIaCCU(DHUITMPOBATH OPTaHOUIBI
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XpomMocoMbl. TpaHCOPT BEILIECTB

B KJIETKE.

Hemoncmpavyuu:

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

T. llIBann, M. lllnennen, K. bap,

P. Bupxos.

Tabauywl u cxemwvl: «CTpoeHue
AYKapUOTUUYECKOU KIIeTKI», «CTpoeHue
AKUBOTHOU KJIETKW», «CTpoeHue
pacTUTENIbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKW,
«CtpoeHue spa KIETKI.
ObopyoosaHue: CBETOBOW MUKPOCKOII,
MHUKponpenapaThl pACTUTEIIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopuvie u npakmuueckue
pabomor:

JlabGopaTtopHuas pabota Ne 2. «3yuenue
CTPOCHHUSI KJIETOK PACTEHUH, ')KUBOTHBIX U
OakTepuii Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKpOIpenaparax U uX OIMHCAHHUE)

B 3aBUCHMOCTH OT OCOOCHHOCTEH MX
cTpoeHus (0OJHOMEMOpPaHHEIE,
nBymMeMOpaHHbIE, HeMeMOpaHHBIE);
OMUCHIBATh (PYHKIIMU KaXI0TO
OpraHoM/ia B KJIETKE.
XapakTepru3oBaTh KJICTOYHOE SIAPO KaK
MECTO XpaHeHusl, nepenayu (yJIBOeHUE
XPOMOCOM) U pean3anuu
(TpaHCKpHUIILIKS ) HACTEICTBEHHOM
uH(pOpMaITUU KIETKHU.

[lepeunciiaTh U ONKUCHIBATH KOMIIOHEHTHI
aqpa v ux QyHKINH;

CxematnyHo n300paxaTh CTPOECHUE
PaCTUTENBLHOU U JKUBOTHOW KJIETKHU.
OOBACHATH OMOJOTUYECKOE 3HAUCHHE
TpaHCIIOPTa BEUIECTB B KIIETKE

Nroro yacos o teme 8

Tema 4. ’KuzHeaeATeJbHOCTh KJICTKH

4.1 | OOmeH BemecTs. 2 OOMeH BelecTB, WK METa00IH3M. PackpeiBath cosiepxaHre TEPMUHOB U
[Lmactnuecknii Accummisnus (TUTACTHYECKU 0OMEH ) MOHSATUI: 0OMEH BEIIECTB U
oOMeH. POTOCHHTE3. U JUCCUMWISILUSA (3HEPreTUYECKU IpeBpalieHre SHEPTUU (METa00IU3M),
XeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISIIUS, TUTACTUYECKUI OOMEH,
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nporuecca Meradonu3ma. Posib 3akoHOB
COXpaHEHUs BEIECTBA U DHEPTUU

B OHMMaHUM MeTabonu3Ma. Tumbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rereporpodusiii. Ponb pepmenTon
B 0OMEHE BEIIECTB U MPEBPAILICHUN
DHEPruu B KiIeTKe. POTOCUHTES.
CgetoBast 1 TeMHOBas (a3l
(dborocunTesa. Peakiuu ¢poTocuHTE3A.
D¢ dhexTuBHOCTH (HOTOCUHTE3A.
3HaueHne POTOCUHTE3A IS )KU3HU
Ha 3emiie. Bnusinue ycnoBuii cpenbl
Ha (DOTOCHHTE3 U CIOCOOBI MOBBIIIICHUS
€r0 MPOYKTUBHOCTH Y KYJIbTYPHBIX
pacTEHUM.

XeMOCHHTE3. XEMOCHUHTE3UPYIOIIIE
OakTepuu. 3HaU€HHE XEMOCHUHTE3a
JUIS KM3HHU Ha 3eMIie.
Jemoncmpayuu:

Ilopmpemui: K. A. Tumupszes.
Tabauyvt u cxemol: «XJIOPOILIACT,
«@DOTOCUHTE3

JTUCCUMUJISITINS, YHEPTETUYECKUNM 0OMEH,
dboTtocunTe3, GOTONNU3,
dbochopunupoBanue, MEPeHOCUYNK
MPOTOHOB, XEMOCHHTES.

OmnwuceiBath (HOTOCUHTES, MPOIIECCHI,
[IPOTEKAIOIIME B CBETOBOW U TEMHOBOMU
daze.

BBISBISITE MPUYUHHO-CIICICTBEHHBIE
CBSI3U MEXK/TY MOTJIOMICHUEM COJTHEYHOU
SHEPTUU XJIOPOPIILIIOM ¥ CHHTE30M
Mosekyn ATO.

CpaBHUBaTh UCXO/IHbIE BEILIECTBA,
KOHEYHBIC MMPOIYKTHI U YCIOBUS
MPOTEKAHUS PEAKIIUI CBETOBOM U
TEMHOBOH (ha3bl (HOTOCUHTE3A;
CpaBHUBaTh POTOCUHTE3 U XEMOCUHTES.
OrneHuBath 3Ha4eHUE OTOCUHTE3A U
XEMOCHHTE3a ISl )KU3HH Ha 3emiie

4.2

DHEPreTUYeCcKui
oOMeH

DHepreTuuecKkuii 0OMEH B KJIETKE.
Pacmiennenne BemecTB, BhIACICHUE U
AKKyMYJIMPOBaHUE YHEPTHUU B KIIETKE.
OTansl SHEPreTUYECKOT0 OOMEHa.
I'mukosnus. bpoxxeHuen ero BUbI.

PackpsIBaTh conep:kaHle TEPMUHOB U
MOHATUMN: YJHEPTeTUUECKUI 0OMEH,
TJIMKOJIN3, MOJIOYHOKHUCIIOE OpOXKEeHueE,
CIUPTOBOE OpOXKEHHE, OMOIOTHYECKOe
OKHCIICHHE, KJIETOYHOE JbIXaHUE,
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Kucnopoanoe okuciienue, unm
KJIETOUYHOE JbIXaHue. OKUCIUTEIBHOE
dbochopunupoBanue. G (HEKTUBHOCTH
AHEPreTUYECKOro 0OMeHa.
JHemoncmpayuu:

Tabnuywl u cxemol: « TUTIBIIUTAHUS,
«MeTabommu3my», K MUTOXOHAPUS,
«JHepreTuyeckuii 0OMeH»

JUCCUMIIIALIUSA, (DEPMEHT.
Xapaktepu3oBaTb 0OMEH BELIECTB U
IpeBpalIeHHE SHEPTUU (META0OIU3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncnarb 0COOEHHOCTH
IUTACTUYECKOTO U SHEPTETHUECKOTO
oOMEeHa B KJIETKE; yCTaHABIUBATh
B3aMMOCBS3b MEXIY HUMH.

Pa3znuuate THIbI 0OMEHA BEIECTB

B KJIETKE: aBTOTPOHBINA U
reTepoTpOdHBIN.

OnuceIBaTh ATAIMbBI PHEPTETUYECKOTO
oOmeHa (TOArOTOBUTENbHBIN,
OECKUCIOPOAHBIN, KUCIOPOIHBIN)

U CPAaBHHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh PeaKINy TIUKOIN3a,
OpO’KeHUs1, KIETOYHOTO JIbIXaHUS;
BBISIBJISITH IPUYMHHO-CIICCTBEHHbIE
CBSI3M MEXKY TITUKOIU30M, KIETOYHBIM
JIBIXaHUEM U CUHTE30M MOjIeKya ATO.
CpaBHuBaTh 3 (HEeKTUBHOCTh
OECKHUCIIOPOTHOTO U KUCIOPOIHOTO
ATANoB

4.3

buocunTes Oeska

Peakiiun MaTpuyHOTO CHHTE3A.
['enernyeckas uadopmanms u JJHK.
Peanmsanns renernaeckon
uH(pOpPMAIIUU B KJIETKE.

PackpsiBaTh cojiep;kaHue TEPMHUHOB
Y MOHSATHUN: T€H, TEHETUYECKUI KO,
MATPUYHBIN CUHTE3, TPAHCKPHUIIIHS,
TPaHCISIUUSL, KOJOH, aHTUKOJOH,
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['eneTnueckuii KoJ1 MEro CBOMCTRBA.
TpaHCKpUIILIUA — MATPUYHBIA CUHTE3
PHK. Tpancnsuus — GuocunTe3 Oenka.
Oransl Tpancisauun. KogupoBanue
aMUHOKHUCJIO0T. Posib pubocomB
OmocuHTEe3e OenKa.

Hemoncmpayuu:

Iopmpemsi: H.K. Konpos.

Tabauywl u cxemor: «Ctpoenue JITHK,
«Ctpoenue u GyHKIIMOHUPOBAHUE TCHAY,
«CunTte3 0enkay, «Permukamus JJHK,
«l'eHeTUUECKUU KOI».

ObopyoosaHue: MOJENN- aNITUTUKAIIAN
«Y neoenune JIHK u Tpanckpunums»,
«buocunTes 6enKay

pubdocoma, LIeHTpaslbHas 10rMa,
MOJICKYJISIpHAsT OMOJIOTHS.

OnpenensaTs CBOWCTBA FTEHETUYECKOTO
KoJa (TPUIIETHOCTb, OJTHO3HAYHOCT,
BBIPOXKIEHHOCTh, YHUBEPCAIBHOCT,
HENEPEKPBIBAEMOCTb, HEIPEPBIBHOCTB ).
OnuceIBaTh 3Talbl peanu3auuu
HACJIEZICTBEHHON MH(OPMALIUY B KIIETKE.
CpaBHHBaTh peakM¥ MaTPUYHOIO
cunte3amonekys PHK u 6enka B kieTke

4.4

Hexierounrnie
(bOpMBI KHU3HU —
BUPYCHI

HexkneTounsie (OpMbI )KU3HU — BUPYCHI.
HcTopust OTKPBITHS BUPYCOB

(. . IBanoBckwmit). OcobeHHOCTH
CTPOCHUS M )KU3HCHHOTO ITUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacrenwit,
’KUBOTHBIX U Y€JIOBEKA, BHI3bIBACMBIC
BUpycamu. Bupyc ummyHoaeummra

yenoBeka (BY) — po3oynurens CITM/]a.

OOpartHasi TpaHCKPUIIIUS, PEBEpTa3a u
uHrterpasa. [lpodunakrrka
pacpocTpaHEHUsI BUPYCHBIX
3a001eBaHUM.

PackpbiBaTh conepkanne TEPMUHOB U
HNOHSITUN: BUPYC, BUPYCOJIOTHS, KaIICU]I,
OakTepuodar, BUpyc UMMyHOJe(ULIUTA
yenoseka (BUY), oHKOreHHbIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KakK
HEKJIETOYHYIO (POpMY JKU3HH;
0COOEHHOCTH CTPOCHHUS U
KHU3HECATEIIbHOCTH BUPYCOB.
OnuceBaTh )KM3HEHHBIN LUK BUPYCOB
UMMYHOJE(PUIINTA YETIOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TabauHoit
Mo3aukHu), bakrepuodar, BAUY.

39



OepnepanbHas padouas nporpamma | buonorusi. 10-11 kmaccsl (6a30BbI YpOBEHb)

Hemoncmpavyuu:

Lopmpemur: J1. 1. IBaHOBCKMIA.
Tabnauyvt u cxemwvi: «BUpych»,
«bakrepuodarny; «CrpoeHue u
*u3HeHHbIN nuki Bupyca CIIN/da,
O6aktepuodaray.

Obopyodosanue: MOACIb CTPYKTYPhI
JIHK; MarHuTHast MOJieJIb-alIInKaLIHs
«CTpoeHue KIETKN»

OOOCHOBBIBATH U COOIIOATH MEPHI
npodMIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHUIA
(pecriupaTopHBIE, KETYT0YHO-

KHIIIEYHBIC, KJICMIEBOM dHIE(DAITHUT,
BUY-undexius)

Hror

O 4aCOB I10 TEMC

6

Tema 5. PazMHoOkKeHHMe U MHAMBHAYAJIbHOE pa3sBUTHE OPraHU3MOB

5.1

JKY3HEHHBIN TUKIT
KJIETKU. [lenenue
KJIeTKU. MuTto3

1

KieTounbIi ITUKI, MW )KU3HESHHBIN 1K
kietku. MaTepdasa u Mutos.
[Ipomeccol, mpoTekaromye B uHTEpdase.
Penukanust — peakuusi MATpU4HOTO
cuntesa JJHK. Ctpoenue xpomocom.
XpOMOCOMHBII HA0Op — KApUOTHIL.
JIMIIIOMAHBIN U TallIOWU JHbIN
XPOMOCOMHBIC Ha0OpbI. XpOMaTH/IBI.
[{utonornyeckre OCHOBBI Pa3MHOKEHUS
Y VHJIUBUYAJIbHOTO Pa3BUTHS
OpraHu3MoB. JleleHne KIeTKU — MUTO3.
Craguu muto3a. [Ipoueccsl,
MPOMCXOAIINE HA PA3HBIX CTAIUIX
MHUTO3a. broJlornueckuii CMBICII MHTO34.
[Iporpammupyemasi ruObeb KIETKHA —
aroIITo3.

PackpeiBath conepkaHue TEPMUHOB U
MOHSITH: KIIETOUHBIN ITUKJ, MHTep(da3sa,
peayIMKaIus, XpoMocoMa, KapuoTHIl,
rarJIOUIHBIN, TUILIOW JHBIN
XPOMOCOMHBIN Ha0Op, XpOMAaTHU/IBI;
MHUTO3 €ro cTaauu: npodasa, meradasa,
aHacgasza, Tenodasa.

OnuckIBaTh >KM3HEHHBIN LUK KIETKH;
NEPEUUCIISATh U XapaKTepru30BaTh
NEPHUOJIbI KJIIETOYHOTO LIUKIIA,
CpPaBHUBATh UX MEXK]Ty COOOM.
OnuceIBaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPABHUBATh
XPOMOCOMHBIEC HAOOPHI KJIETOK.
CpaBHUBAaTh CTaJ MU MUTO3A.
Paznuuate Ha MUKponpenaparax
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Hemoncmpavyuu:

Tabauywvl u cxemol.: «KIeTOYHBIA UKD,
«Permnmukanusa JJHK», «Ctpoenue
XPOMOCOMBI», « MUTO3)»; MarHUTHas
MOJIEIb-anIIuKaIus «JleeHne KIeTKny;
moneins JJHK.

Obopyoosanue: CBETOBOU MUKPOCKOIT U
Mukponpenapar «Kapruoknnes B KieTkax
KOpelIka JTyKa.

Jlabopamopnsie u npakmuyeckue
paoomui:

JlabopaTopuas pabota Ne 3.
«HaObmroieHne MuTo3a B KIETKax
KOHUYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHKponpenaparax»

Y PUCYHKaX CTaJIM¥ MUTO3a.
PackppiBaTh OMOIOrMUECKUIA CMBICI
MHUTO32

5.2

DopMbI
Pa3MHOXEHHUS
OpraHu3MOB

DopMBI pa3MHOKEHHUST OPTAHU3MOB:
OecroJioe M TOJIOBOE.

Bunpl 6ecrionoro pa3MHOKEHHUS:
JICTICHUE HAJIBOE M IOYKOBAHUE OJTHO-
¥ MHOTOKJICTOYHBIX, CIOPOOOpa30BaHue,
BETETAaTUBHOE PAa3MHOKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE
OpPTraHHU3MOB, €T0 3HAYCHHE
JUTCETIEKITNH.

[TomoBoe pa3MHOXKEHHE, €TI0 OTINYUS
oT 6ecrooro.

Hemoncmpayuu:

PackpbiBaTh cosiepkaHne TEPMUHOB
Y NIOHATUI: PA3MHOKEHHE, KIIOH,
MOJIOBBIC KJIETKU (raMeThl),
SAULEKIIETKA, CIIEpMATO30U /1, 3UT0Ta,
JIeJIEHNE Ha/IBOE, IOYKOBAHUE,
cnopyJsitus, pparMmeHTaIus,
BEr€TATUBHOE Pa3MHOKEHHUE,
CEMEHHOE pa3MHOKEHHE, OIbUICHUE,
JIBOIHOE OIJIOJJOTBOPEHUE, TIOJIOBBIE
JKeJle3bl, CCMEHHUKH, SUYHUKH,
OIUIOAOTBOPEHUE (HAPYKHOE,
BHYTPEHHEE).
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Tabnuysl u cxemol: «DopmsI

Pa3MHOKCHUA OPraHu3MOB, ((I[BOﬁHOG

OIUIOJIOTBOPEHUE YIBETKOBBIX
pacTeHun», «/lenenue KieTku
OakTepumny, «BereratuBHOE
pPa3sMHOXKEHUE pacTeHU», « CTpOeHUE
MIOJIOBBIX KIIETOK»

XapakTepru3oBaTh 0COOCHHOCTH

U 3HaU€HHE OECIOJIOTO U MOJOBOTO
CIOCO0OB Pa3MHOKEHUHI.

Boiaenste Bupl 0€cronoro
Pa3MHOKEHUS; BBISIBIISITh B3AUMOCBSI3U
Mexy hopMaMu U criocodaMu
Pa3MHOXEHUS, U UX OMOJIOTHIECKUM
3HAUYECHHUEM.

Bnagers npuéMamMu BEreTaTUBHOTO
Pa3MHOXEHUS KYJIbTyPHBIX PaCTEHUN
(Ha mpUMepe KOMHATHBIX ).
XapakTepru30BaTh MOJIOBBIC KIIETKHU:
SUIEKIJIETKH, CIIEPMAaTO30H/Ibl;
BBISIBJISITh OCOOEHHOCTH

UXCTPOEHUS

53

Meiios

Meiio3. Craauu Meiiosa. [Iponeccsl,
IIPOUCXOIAIINAE HA CTAAUAX MENO3A.
[ToBeneHne XxpoMoCcoM B MEHO3E.
Kpoccunrosep. buonorunueckuii cMbICi
Y 3HAUYCHUE MeEio3a.
Hemoncmpavyuu:

Tabnuywvl u cxemol: «JleNCHUEKICTKIY,
«Menosy.

Obopyoosanue: monens JIHK;
MarHuTHas MOJICIb-alIlInKaIUs
«JlemeHue KIeTKn»

PackpsiBaTh comepxanue TEPMUHOB H
MOHSITUM: MEHO03, KOHBIOTaIH
XPOMOCOM, TIEPEKPECT (KPOCCHUHTOBEP)
XPOMOCOM, TaMETHI.
XapakTepru3oBaTh Mei03 KaKk Criocod

KJICTOYHOI'O ACJICHUA, OIIMCHIBATh MEHo03
10 CTaguAM, CpaBHUBATL CTalU Meno3a

n MHTO34.

Pa3nuuare Ha pUCYHKax CTaAuu MEH03a;

pacKkpbIBaTh OMOJOTHYECKOE 3HAUCHHUE
Meno3a

42




OepnepanbHas padouas nporpamma | buonorusi. 10-11 kmaccsl (6a30BbI YpOBEHb)

5.4 | O6pa3zoBanue u ["ameTorenes — npoiiecc 00pa3zoBaHuUs PackpsiBaTh conep:kxaHne TEPMUHOB U
pa3BUTHE MOJOBBIX MIOJIOBBIX KJIETOK YXKHUBOTHBIX. HOHSTHI: TAMETOI'€HES, CIIEPMATOr€HE3,
KJIETOK. [TonoBbIe kKene3bl: CEMEHHUKA U OOTE€HE3, CIEPMATO30M /I, AKPOCOMA,
OmogoTBOpEHKE anyHuku. OOpa3oBaHKe U pa3BUTHE SMIEKIIETKA, MOJISPHBIE TEIbLA.

MIOJIOBBIXKJIETOK — raMeT (CIepMaTo30M 1, | XapaKTepu30BaTh OCOOCHHOCTH
ANLEKIETKA) — CIEPMATOreHe3 U raMeToreHe3a y )KUBOTHBIX U €ro CTa/INH;
ooreHe3. OCOOEHHOCTH CTPOCHUS IIOJIOBBIE KJIETKH )KUBOTHBIX U OITUCHIBATh
AUIEKIETOK U CIIEPMAaTO30U0B. IIPOLIECC UX PA3BUTHS.

OmnonorBopenue. Ilaprenorenes. CpaBHUBATH CLIEPMATOTEHE3 U OOTEHE3.
Jemoncmpayuu: OnuceIBaTh OMIIOAOTBOPEHUE,

Tabnuyer u cxemor: «IIpsimoen HenpsiMoe | OMOIOTMYECKOE 3HAUCHUE

pa3Butue», «['amerorenes OIUIOAOTBOPEHUS

Yy MJICKOIIUTAOIINX U YEJIOBEKa.

Obopyoosanue: Moaenb MeTadazHOM

XPOMOCOMBI, MUKPOCKOTI,

MUKpoIpenaparsl «CepMaTo30u/Ibl

MJICKOIIUTAIOIIECTO», «SMIIeKIeTKa

MJIEKOITATAFOILIETOY.

Jlabopamopuwie u npakmuueckue

pabomur:

JlaboparopHas padota Ne 4. «3yueHue

CTPOEHMUS MTOJIOBBIX KJIETOK Ha TOTOBBIX

MUKPOIIPETIApaATAX»

5.5 | UeauBuayansHOE NunuBuayanbHoe pa3Butue (oHTOreHe3). | PackpreiBaTh cojiepkaHue TEPMHUHOB
pa3BUTHE OMOpHOHATBHOE Pa3BUTHE U TIOHSTHIA: OHTOT€HE3, YMOPUOTEHES,
OpraHU3MOB (aMOpuorenes). Drarnbl SMOPHOHATIBHOTO | 3UTOTA, IPOOJIeHHE, OIACTOMEPHI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKMBOTHBIX:

MopyJa, 61actyna, 61acTomes,
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IpoOJIeHHE, TaCTPYJISAINS, OPTaHOTEHE3.
[TocTamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He IpsiMoe (JTMYUHOYHOE).
Brusaue cpenpl Ha pa3BUTHE
OpraHu3MoB; (haKTOpbI, CIIOCOOHBIE
BBI3BIBATH BPOXKICHHBIC YPOJICTBA.
Poct u pa3sutue pacrenuii. OHTOTeHE3
IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,
CTaJN¥ Pa3BUTHSL.

Hemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHBIE CTAIUN
oHTOTeHe3ay, «[Ipssmoe n HenmpsamMoe
pa3BUTHEY, «J|BOMHOE OIIOIOTBOPEHUE
YLBETKOBBIX PAaCTCHUI

racrTpyJa, Heupyna, OpraHOreHes;
3apO/IbIIIEBbIEC TUCTKU: HKTOIEPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAIMOPHOHAIBHOE Pa3BUTHE: TMPSIMOE
U HenpsiMoe (JITUMHOYHOE); MeTaMop(do3,
Meracrnopa, MUKpOCIopa, TbUIBIIEBOE
3€PHO, CIIEPMUHU, 3aPOJIBIIIEBBIN MEIIOK,
JIBOMHOE OTIJIOJOTBOPEHUE.

Onpenensarts ATanbl SMOPUOHATIBHOTO
pPa3BUTHS XOPJIOBBIX HA CXEMaxX H
npenaparax u OMUChIBATh MPOLIECCHI,
MIPOUCXOISIIINE HAa KAKOM dTarie.
CpaBHUBaTh NEPUObl OHTOTEHE3A;
PsIMOE U HETIPAMOE (JTMYUHOYHOE)
NOCTAIMOPUOHANIBHOE Pa3BUTHE,
3apOBIIITN YeIOBEKA U IPYTUX
XOPJIOBBIX.

OOBACHITH OUOJIOTUYECKOE 3HAYEHUE
pa3BuTHs ¢ MeTamop(ho30M;
OTPHUIIATEIILHOE BIMSHUE AJTKOTOJIS,
HUKOTHHA U APYTHX TEPATOTEHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeJ0BeKa.

OnuceiBaTh TPOLECC JBOMHOTO
OTUTOZOTBOPEHUS Y IBETKOBBIX
pacTeHuit

Hroro yacos no treme
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Tema 6. HacjieiICTBEHHOCTh U K3MEHYUBOCTH OPraHU3MOB

6.1 | 'eneTuka — Hayka
0 HaCJIeICTBEHHOCTHU
Y U3MEHYUBOCTHU

1

[Ipenmer v 3aa4¥ TEHETUKM.

Ponp muronoruu u SMOpHOIOTHH

B CTAaHOBJICHUM T€HETUKU. Britan
POCCUHCKUX U 3apyOEKHBIX YUCHBIX B
pa3BUTHE T€HETUKU. METO 1bl TEHETUKU
(ruOpu10I0THYECKUH,
UTOT€HETUYECKUM, MOJIEKYJISIPHO-
TEHETUYECKU).

OCHOBHBIC T€HETUYECKHE TTOHSITHS.
['eneTnueckas CHMBOJIMKA,
UCIIOJIb3yeMasi B CXeMax CKpEIIMBaHUM.
Hemoncmpayuu:

llopmpemuwi: I'. Mennens, T. Mopras,
H. 1. Basuiios, C. C. YUeTBepuKOB,

H. B. Tumodees-Pecosckuii.
ObopyoosaHue: MOJIEIb- alITLTAKATIIHS
«MOHOTHOPHUIHOE CKPEIIIMBAHUEY,
repbapuii «['opox moceBHOI

PackpsiBaTh comepikanre TEPMUHOB U
MOHSITHI: T€H, TCHOM, T€HOTH, (DEHOTHII,
XPOMOCOMBI, aJUICJIbHBIC TeHBI (QJIJIEIH),
rOMO3Ur0Ta, T€TEPO3UroTa,
JIOMUHAHTHBIM MpHU3HaK (TE€H),
peLeCcCUBHBIN TPU3HAK (T€H), YACTast
JUHUS, THOPU]L.

[lepeuncnarh U XapakTeprU30BaTh
METO/Ibl TCHETUKH: THOPUIOTIOTUIECKUM,
IUTOT€HETUYECKHUM, MOJIEKYIISIPHO-
T€HETUYECKUI; TOMUHAHTHBIE U
pelecCUBHbBIC IPU3HAKK PACTCHUN U
KUBOTHBIX.

[Tonb30BaThCA TEHETUYECKOU
TEPMHUHOJIOTUEN Y CUMBOJIUKOMN

JUTSL 3aITUCH TEHOTHUITHYECKHX CXEM
CKpeITUBaHUS

6.2 | 3aKOHOMEPHOCTH
HaCJIeIOBaHU
MPU3HAKOB.
MonorubpuHoe
CKpCIMBaHNE

3aKOHOMEPHOCTHU HACJIEA0BaHUS
NPU3HAKOB, YCTAHOBIICHHBIC

I'. Mennenem. MoHoruGpumHoe
CKpeIrBaHue. 3aKOHEeTNHOOOpa3HsI
ruOpuI0B TIepBOro mokojeHus. [Ipasuio
JTOMUHHUPOBAHMSI. 3aKOH PACIICTUICHUS
NpU3HAKOB. | UIOTE3a YUCTOTHI TaMerT.
[TomHOEU HEMOJIHOE JOMHHHPOBAHUE.

PackpsiBaTh comepikanrie TEpPMUHOB

Y TIOHSTHIA: MOHOTHOPUIHOE
CKpeluBanue, HEHOTUITHYECKIE
TPYIIIIbI, THOPHUIOTOTHIECKUN METO/I,
YHCThIC TUHUH, JOMUHAPOBAHNE TEHOB
(mosTHOE, HETIOIHOE), pacIlleTIICHNE

B TIOTOMCTBE.

OnuceIBaTh METOAUKY MPOBEICHUS
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Hemoncmpavyuu:

Ilopmpemui: I'. MeHnens.

Tabauysl u cxemovl: «MoOHOTUOPUTHOE
CKPEILMBAHUE U €TI0 LIUTOI€HETUYECKAs
OCHOBa», «3aKOH pacCIIEIJIEHUS U €T0
LUTOT€HETHUYECKAs] OCHOBa», «3aKOH
YHCTOTBI TaMET.

Obopyoosanue:

MoAeNU-anTImKauuu « MoHoruOpuaHOe
cKpelrBanuey, «HenomHoe
JOMHHHUpPOBaHUE», repbapuit «I'opox
ITIOCEBHOW»

['. MeH1e1eMOnBITOB 110 U3YYEHUIO
HaCJIEJIOBaHUSI OJTHOM Naphbl MPU3HAKOB
y TOpoxa MOCEBHOTO.

PackpbiBaTh cojiepkaHle 3aKOHOB
eauHoo0pa3usi THOPUIOB MEPBOTO
MOKOJICHHSI ¥ 3aKOHA PACIICTICHHUS.
OOBSICHATH TUIOTE3Y YUCTOTHI TAMET.
3anuchIiBaTh CX€Mbl MOHOTUOPUIHOTO
CKpEIIMBaHUsA, OOBSICHITh €TI0
IIUTOJIOTHYECKUE OCHOBBI U PEIIaTh
TeHETUYECKHUE 3a/1auu

Ha MOHOTMOPHUIHOE CKpEUIMBaHUE

6.3

JurubpuaHoe
CKpelIfBaHUE.
3aKOH HE3aBUCHUMOT'O
HacJeI0BaHM
IIPU3HAKOB

JlurnbpugHoe CKpelrBanme. 3aKoH
HE3aBHCUMOTO HACJIEAOBAHUS
npu3HakoB. [{luTorenernyeckrie OCHOBbI
TUTHOPUIHOTO CKPEIIMBAHMS.
AHaIM3UPYIOLIEE CKPEIINBAHUE.
Hcnonb3oBanne aHANU3UPYOLIETO
CKpEITUBAHUS JIJIS1 OTIPEICTICHUS
TE€HOTHUIIA OCOOH.

Jemoncmpayuu:

llopmpemui: I'. Mennens.

Tabauywl u cxemol: «JlurndbpugHoe
CKkpentuBanuey, «llutomoruueckue
OCHOBBI IUTUOPUIHOTO CKPEIIUBAHUS.
Obopyoosarue: MOJIEIb- alITLTAKATIIHS
«JIuruOpuHoe CKpEenuBaHuE)

PackpbiBaTh copepxkaHne TEPMUHOB U
MOHSATUH: AUTUOPHUIHOE CKPEITUBaHUE,
aHAJM3HUPYIOIEE CKPEUIMBAHUE.
OnuceiBath onbIThl I'. MeHaens

10 U3YYCHUIO HACIEAOBAHUS JBYX Map
MIPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpeiBath conepxanue 3aKkoHa
HE3aBUCHUMOT0 HACJIEAOBAaHUS IPU3HAKOB.
[IpuMeHAT, MATEMATUUECKUN PACUET
C IOMOUIBIO METO/IA IEPEMHOKEHUS
BEPOSITHOCTEN U 3aIUCH C IIOMOIIBIO
(EHOTUIMYECKUX PATUKATIOB
pacCILEIUICHUS] TPU3HAKOB Y TOTOMKOB
1o eHOTUITY ¥ TEHOTHUITY.
3anuchiBaTh CXEMbl JTUTHUOPUIHOTO
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CKpeITUBaHUs, OOBSICHITH €r0
LIUATOJIOTUYECKUE OCHOBBI U PEIIAThH
TeHETUYECKHUE 3a/1a4l Ha TUTHOPUTHOE
CKpELIMBaHUE

6.4

CueruieHHoe
HaCJIEJOBAHUE
MIPU3HAKOB

CueruieHHOE Hace10BaHNE TPU3HAKOB.
Pa6ota T. Moprana no cremjieHHOMY
HacJen0BaHMIo reHoB. Hapyienue
CLEIUICHHS TEHOB B PE3yJIbTaTe
KPOCCHUHTOBEpa. XpOMOCOMHas TEOpUs
HACJICJICTBEHHOCTH.

I'eneTnueckue KapTel.
Hemoncmpayuu:

Ilopmpemui: T. Mopras.

Tabnuywvl u cxemol.: «MeHo3»,
«I'eHeTMUECKHE KAPTHI pACTEHUH,
KUBOTHBIX U YEIIOBEKAY,
«BzaumojieficTBHE alieTbHBIX TEHOBY.
Obopyodosanue: MUKpoOIpenapar
«JIpo3zodunay (Hopma, MyTanuu Gopmbl
KPBUIBEB M OKPACKH TeJla), MUKPOCKOTI,
Moenb-anrmnkanus «llepekpécr
XPOMOCOMY.

Jlabopamopnvie u npakmuueckue
pabomul:

JlabopatopHas paborta Ne 5. «3yuenue
pe3yJbTaTOB MOHOTUOPHUIHOTO

U IUTHOPUIHOTO CKPEITUBAHUS

PackpsiBath copepkanue TEPMUHOB U
NOHATUI: CUEIJIIEHHOE HACJEI0BaHHE
IPU3HAKOB, PEKOMOHMHALINS T€HOB,
TeHETHYECKUE KapThl XPOMOCOM,
MOpraHuja.

Ha3bIlBaTh OCHOBHBIE MOJOKEHUS
XPOMOCOMHOM T€OPHUH
HacienctseHHoctu T. Moprana;
pacKpbIBaTh cojiepxKaHue padoTh

T. Moprana 1o cuersieHHOMy
HACJICIOBAHUIO TEHOB U IPUYUHBI
HaPYIIEHUS CIETIIICHUS MEXK Ty T€HAMHU.
3anuchIBaTh CXEMbI CKPEIIMBAHUS

IIpU CLEIUICHHOM HacJe0BaHUH,
O0OBSICHATH MPUYHUHBI PEKOMOUHAIINH
TEHOB, OTPEACIIATh YUCIIO TPy
CIIETVICHUS TEHOB; PEIIaTh TeHETUYECKHE
3aJlayM Ha CIIETNIEHHOE HAcCJIeJ0BaHHUe
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y Ip030(Q bl HAa TOTOBBIX
MHKpOIIpenapaTax»

6.5 | I'eneruka nona. ['enetuka noma. XpoMOCOMHOE PackpbiBaTh copepkaHue TEPMUHOB U
HacnenoBanue onpeaeneHue noja. Ayrocomsl U MIOHSITHIA: XpPOMOCOMHBIN HabOD,
MPU3HAKOB, M0JIOBBIE XPOMOCOMBI. ' OMOTaMeTHbIE U | AyTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CUEIUICHHBIX C [OJIOM reTeporaMeTHbIe OPraHU3MBl. TOMOTAMETHBIN MOJI, TETEPOTraMeTHBIMI

Hacnenosanue npu3HakoB, CUEIUICHHBIX | I1OJI, CUEIJIEHHOE C ITOJIOM HACJIEI0BaHUE
C TIOJIOM. MIPU3HAKOB.
Jlemoncmpayuu: OOBSICHATH HUTOJIOTMYECKHE OCHOBBI
Hopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOTI'0 MEXaHHU3Ma OIPEICIICHUS
H.. Basuiios. T0JIa Y PA3JIMYHBIX OPraHU3MOB.
Tabauysl u cxemol: «I'eHeTHKa TIOJIAY, CpaBHUBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HaCJIEAOBaHUS, HACJIEOBAaHUS IPU3HAKOB, CLETICHHBIX
CUEIUIEHHOTO ¢ T0JIOMY, «KapuoTumsl Y HE CLICTUICHHBIX crojioM. Pemath
YeJI0BEKA U KUBOTHBIX) T€HETUYECKHUE 3a/1a4i Ha HACJIEI0BAHKE
CUEIUJICHHBIX C TI0JIOM IIPU3HAKOB

6.6 | U3sMeHUYHnBOCTb. N3meHunBOCTh. BUIBI H3MEHYMBOCTH: PackpsiBaTh copepkaHue TEPMUHOB U
Henacnencrsennas HEHACJIEICTBEHHAsI U HACJIC/ICTBEHHASI. MOHSATUMN: U3BMEHYUBOCTb,

U3MEHYUBOCTD Ponb cpenpl B HEHACIEACTBEHHOU HACJICICTBEHHAs! N3MEHYUBOCTb,

U3MEHUYMBOCTU. XapaKTEPUCTUKA
MOJIM(UKALMOHHON U3MEHUYNBOCTH.
BapuanumoHHbIN psig M BapuallMOHHAS
Kkpusas. Hopma peakuuu npusHaxa.
KonnyecTBEHHBIE U KAYECTBEHHBIE
MIPU3HAKU U UX HOPMA PEaKLUH.
CaoiicTBamo1u(puKaIMOHHOMN
U3MEHYMBOCTH.

HeHAaCJIEACTBEHHAss U3MEHYHBOCTD,
MOIU(PUKAIIMOHHAS H3MEHINBOCTD,
BapUAIMOHHBINA PsJl, BApHaHTAa,
BapuaIMoHHasi KpuBas, MPU3HAK,
HOpPMa PEaKINH, KOJTUICCTBEHHBIC U
Ka4eCTBECHHBIC MMPU3HAKHU.
KnaccudummpoBats BUIbI
M3MEHYHUBOCTH U BBISIBISITH X
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Hemoncmpavyuu:

Tabauysl u cxemol: «Bugp
U3MEHUYMBOCTHY, «MomudukannonHas
M3MEHYHUBOCTD.

Jlabopamopuvie u npakmuueckue
pabomol:

JlaGopatopHas padota Ne 6. «M3yueHue
MOAU(UKAIIMOHHON N3MEHUNBOCTH,
MOCTPOCHUE BapUAIIMOHHOTO psiJia U
BapHUALMOHHON KPUBOW»

OnonornYecKue 0COOCHHOCTH.
[TepeuncnsaTh cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU U
OOBSCHATH €€ 3HaYEHUE ISl OpPraHU3MOB.
PaznuyaTh KOJIMUECTBEHHBIE U
Ka4EeCTBEHHbIE [TPU3HAKU; CTPOUTH
BAPUALIMOHHBIN PsiJl, BAPUALUOHHYO
KPUBYIO, BBIUHUCIIATh CPEIHEE 3HAYCHUE
MpU3HaKa

6.7

Hacnencrsennas
W3MEHYHUBOCTD

HacnencrBeHHas, iy reHOTUIIMYECKas
U3MEHUYMBOCTh. KoMOMHATHBHAS
W3MEHYMBOCTh. Mei03 U IOJIOBOU
MPOIECC — OCHOBAa KOMOMHATUBHOM
M3MEHYMBOCTH. MyTalmoHHAas
H3MEHYHUBOCTb.

Knaccudukanus MmyTanui: TeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa ¥ MpUYKUHBI MyTaLlAN.
MyTtarenssie (akTOpBbI.

3aKOH TOMOJIOTUYECKUX PSAJOB

B HACJICACTBEHHON M3MEHYMBOCTHU

H. 1. BaBunosa. Buesnepnas
HACJICJCTBEHHOCTh U K3MEHUYUBOCTb.
Hemoncmpavyuu:

Hopmpemuwi: I'. ne ®pu3s, H. 1. BaBumos.
Tabauyvt u cxemol: «MyTarmoHHas

PackpsiBath copepxaHne TEPMUHOB U
MIOHSITHI: HACJIEICTBEHHAS
M3MEHYNBOCTh, KOMOMHATHBHAS
U3MCHYHMBOCTD, MyTaIlMOHHAS
W3MCHYHMBOCTH, MYTaHT, MyTaIlHH:
Te€HHBIC, XPOMOCOMHBIC, TCHOMHBIE;
TOJIUTIIION NS, aHCYIUIOUIUS, MyTarcHEI.
XapakTepru30oBaTh HACIEICTBEHHYIO
U3MEHYHUBOCTH; (POPMYJIMPOBATH 3aKOH
TOMOJIOTHYECKHUX PSIIOB

B HACJIEACTBEHHON M3MEHYUBOCTH

H. . BaBuiioBa u 00OBSICHATE €0
3HaYEeHUEIIsT OMOJIOTHH U CEIEKIIUH.
KnaccudumupoBats MyTaruu: TeHHBIE,
XPOMOCOMHBIE, TCHOMHBIE Y IPUBOIUTH
IIPUMEPHI MyTALIUH.

OOBACHATHh TPUYUHBI BO3HUKHOBCHHS
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U3MEHYHUBOCTH.

ObopyoosaHue: MUKPOCKOTI,
Mukpornpenapar «Jlpozoduna» (Hopma,
MyTalu GOpMbl KPbUIBEB U OKpacKa
TeJla); KOMHATHBIE PACTEHHS C MECTPOM
OKpPACKOM JINCTHEB.

Jlabopamopnuie u npakmuueckue
pabomol:

Jlabopatopnast pabota Ne 7. « Ananus
MyTarui y 1p0o30(Uibl Ha TOTOBBIX
MUKpOITpenapaTax

MYyTaIui, posib (haKTOPOB-MyTareHOB.
CpaBHUBaTh BHUJIBI MYyTAaIlMii; BBISBIISITH
IPUYUHBI HACJIEICTBEHHOM
W3MEHUYMBOCTH, UCTOYHUKU MYTarcHOB
B OKpYyXaroleit cpejie (KOCBEHHO).
XapakTepru3oBaTh BHESJECPHYIO
HACJICICTBEHHOCTh U H3MEHYUBOCTh

6.8

['eneTuka yesoBeka

I'enetuka uenoreka. Kapuorun
yeJIoBeKa.

OCHOBHBIC METO/IbI T€HETUKH YEJIOBEKA:
reHeaJOTHYeCKU, OJIM3HEIIOBBIHT,
UTOT€HETUYCCKNM, OMOXMMUYCCKUH,
MOJICKYJISIPHO-T€HETUUECKUIA.
CoBpemeHHOE OIpe/IeeHuEe TeHOTHA!
MMOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM UHUCIIE

¢ nomosto [1IP-ananu3a.
HacnencrBennsie 3a001€BaHus
yeJIOBEeKa: TeHHBIEe 00JIe3HU, 00JIE3HU

C HacJIeACTBEHHOM
IIPEAPACIIONI0KEHHOCThIO, XPOMOCOMHBIE
6osie3an. ComaTudeckue u
r€HEpPaTUBHbIE MyTalIUH.

PackpsiBaTh conep:kaHne TEPMUHOB U
MOHATUI: KAPUOTHUI YETIOBEKA,
LIUTOTCHETUYECKUI METO/I,
reHeaJIOrMuecKuil METO/, POJIOCIIOBHBIE,
OJIM3HEIIOBBIA METOJI, HACIICICTBCHHBIE
0oJie3Hu: (MOHOT'CHHBIE,

C HACJIEICTBEHHOM
MPEAPACTIONI0KEHHOCTHIO,
XPOMOCOMHBIE), MEJIUKO-T€HETHYECKOE
KOHCYJIbTUPOBAHUE.

[lepeunciiATb 0COOEHHOCTU U3YUYEHUS
TEeHETUKHU YEJIOBEKa; MPUBOJAUTD
IPUMEPHI HACIIEICTBEHHBIX O0JIe3HEeN
YeJIoBeKa, XapaKTepu30BaTh METOJIbI UX
porIIaKTHKN; 000CHOBBIBATH 3HAYCHUE
MEUKO-TE€HETHYECKOTO
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CtBoJOBBIE KJIETKH. [[prHLIATIBI
3I0pOBOT0 00pasa KU3HU, TUarHOCTUKH,

HpO(I)I/IJIaKTI/IKI/I H JICUCHHUA T'CHCTUYCCKHUX

OoJre3Hell. MeIMKo-reHeTHIEeCKOe
KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIUITUHCKON T'eHETUKHU

B MPEIOTBPAILECHUH U JICYEHUH
TCHEeTUYECKHUX 3a00JIeBaHMUI yeIOBEKa.
Hemoncmpayuu:

Tabnuywvl u cxemnr: «HaciienoBanue
pesyc-hakropay, «['eHeTHKa rpyri
KPOBUY.

Jlabopamopnsle u npakmuueckue
pabomul:

ITpakTuyeckas padora Ne 2.
«CocraBlieHUE U aHATIU3 POJOCIOBHBIX
YeJI0BEKay

KOHCYJIbTUPOBAHHS.
BoIBISITE ¥ cCpaBHUBATH MEXITY COOOM
JOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKH
YeJI0BEKA.

CocTaBisTh U AaHATU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

Hroro yacos no treme

8

Tema 7. Cesiekniusi opranus

MOB, OCHOBBI

OHMOTEeXHOJIOTUH

7.1

Cenekuus Kak HayKa
U Tpoliecc

1

CCJICKHI/IH KaK HayKa " IIpOoLecCC.

3apoKICHUE CENCKIIUH U IOMECTUKALIMS.

VYuenne H. 1. BaBuiiosa o nenrpax
MHOT000pa3usi U MPOUCXOXKICHUS
KyJBTYPHBIX PACTCHUH.

LleHTpBI TPOUCXOKACHUS TOMAIITHUX
’KUBOTHBIX.

Copr, nopoja, mramm.

PackpsiBaTh conep:kaHie TEPMUHOB
Y TIOHATHUM: CEJICKHUs, COPT, ITOPOa,
HITaMM, JOMECTUKAIUS, UIIN
OJIOMAIITHUBAHUE, LIEHTPHI
MHOT000pa3us U MPOUCXOKICHUS
KYJIBTYPHBIX PacTeHUil u
KUBOTHBIX, THOpUIN3AIINS,
UCKYCCTBEHHBIN 0TOOP.
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Hemoncmpavyuu:

Ilopmpemui: H. 1. BaBuios.
Tabauyvt u cxemwl: xapta «lleHTpHI
MHOT000pa3usi U MPOUCXOKACHUS
KYJbTYpPHBIXpacTeHU», «I[lopoasl
NOMAIIHUX )KUBOTHBIX», «CopTa
KYJBTYPHBIX PACTCHUI.
Obopyoosanue.: MyIsIKYU TUIOAOB U
KOPHEIUIO0B TUKUX (POpM U
KYJbTYPHBIX COPTOB PaCTEHU;
repOapuii «CenbCKOX035HCTBEHHBIE
pacTeHU»

Ha3biBaTh 1 cpaBHUBATh OCHOBHbBIE
ATaIbI Pa3BUTHUS CETIEKIINU.

N3narate yuenue H. M. BaBunosa

0 LIEHTPaX MPOUCXOKIAECHUS KyIbTYPHBIX
pacTeHu; pa3andaTh NEHTPHI HA KapTe
MUPa, CBSI3bIBATH X MECTOIOJIOKCHHE

C oyaramMy BO3HUKHOBEHMSIIPEBHEUIIINX
[ABIJIN3AIAH.

CpaBHUBATB cOpTa KYJIBTYPHBIX
pacTeHul, MOPOIbl TOMAITHUX
KUBOTHBIX U MX JTUKHUXIIPEIKOB.
O1ieHMBAaTh POJIb CENECKINU

B 00€CTIeueHNUH MPOI0BOIHCTBEHHOM
0€30IMacHOCTH Y€JIOBEUECTBA

7.2

MeTtoasl u
JIOCTIKCHUS
CEJICKIIMY PACTEHUM
1 JKUBOTHBIX

CoBpeMeHHBIE METO/IbI CEJICKIUU.
MaccoBblii 1 HHIUBUAYJTbHBINA OTOOPHI
B CEJICKIIMUPACTCHUN U KUBOTHBIX.
Oruenka 3KcTepbepa.
bi3kopoACTBEHHOE CKpElMBaHUE —
UHOpUMHT. YncTas TuHUS.
CkpenmBaHie YUCThIX JTUHUM.
['ereposuc, wiu rudbpuHas cuia.
HepoacreBenHoe ckpemBanue —
ayTOpuauHr. OtnanéHHas
ruOpuau3anus u e€ ycrexu.
HckyccTBEHHBIN MyTareHes v MoJIy4eHue
MOJUIIONIOB. [JOCTHXKEHUS CelleKIun

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUMN: UCKYCCTBEHHBIN 0TOOD,
MacCOBBIN O0TOOp, MHANBHUAYaIbHbBIN
0TOOP, IKCTEPhEP, OIM3KOPOJCTBEHHOE
CKpEIlMBaHUE, YUCTAasl JIUHUS, T€TEPO3HUC,
HEPOJICTBEHHOE CKpEIllUBaHUE,
UCKYCCTBEHHBI MyTareHes,
nosuruionasl. CpaBHUBATH (HOPMBI
HUCKYCCTBEHHOT'0 0TOOpa (MacCoBOTO U
WHIUBUTyaJIbHOTO), BUIBI
rubpuau3anu (OJIU3KOPOACTBEHHON 1
OTJAJICHHOI1), CIOCOOBI OTYyYEHUS
MOJIMTUIOUOB.
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pPacTeHM, )KUBOTHBIX U
MUKPOOPraHU3MOB.
Hemoncmpavyuu:

lopmpemuwi: 1. B. Muuypum,

I'. 1. Kapnieuenko, M. ®. l1BaHOB.
Tabauysl u cxemol: «OTHANECHHAS
rubpuan3anusy, «PaboTel akageMuKa
M. ®@. UBanoBay, «Iloaummonaus.
ObopyoosaHrue: MyIsKA TUIOJIOB U
KOPHEIUIO0B AUKUX POpM U
KYJBTYPHBIX COPTOB PACTEHUH.
Jlabopamopusie u npakmuueckue
pabomul:

Okckypcus «OCHOBHBIE METO/BI U
JNOCTUKEHUS CEJIEKIMU PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO,
IUIEMEHHYIO (epMmy,
COPTOUCTIBITATENIbHBIA YYaCTOK

WJIY TEIUTMYHOE XO034UCTBO)

[IpuBOINTE TPUMEPHI TOCTUKEHUN
CEJICKIIMN PACTEHUI U )KUBOTHBIX

7.3

buorexHosorus
Kak OTpaciib
IIPOU3BOACTBA

buotexHomorus kak oTpacib
MPOU3BOJICTBA. | €HHAsl MHXKEHEPHUSI.
Otanbl co3aanus pekomOruHanTHo JTHK
U TPaHCT'E€HHBIX OpraHu3MoB. Kierounas
uHxeHepus. KiieTounbie KyabTyphbI.
MUKpPOKIOHAILHOEPA3MHOKEHHE
pactenuii. KimonupoBanue
BBICOKOIIPOAYKTHBHBIX

PackpsiBath copepxaHne TEPMUHOB U
MOHSTHI: OMOTEXHOJIOT U, KIETOYHAS
WHKCHEpUs, TCHHAs NHKEHEPHS,
KJIOHUPOBAHKE, TPAHCTCHHBIC
opranu3mbl, MO (reHeTnyecku
MOIU(MDUITMIPOBAHHBIE OPTaHU3MBI).
XapakTepru30BaTh OMOTEXHOJIOTHIO KaK
OTpacIb TPOU3BOJICTBA, OCHOBHBIC
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CEIBCKOXO3SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKUE U ITUUECKUE TIPOOIIEMBI.
I'MO — reneTuuecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.
Hemoncmpayuu:

Tabnuywl u cxemolr: «OOBEKTHI
onoTexHoJa0ruN», «Knerounnie
KYJbTYPBI U KIIOHUPOBAHUEY,
«KoHCcTpynpoBaHHE M MEPEHOC T'€HOB,
XPOMOCOM)

JIOCTHKEHUSI OMOTEXHOJIOTUHM B 00J1aCTH

IMPOMBIIIJICHHOCTH, CCJILCKOTO XO03S1CTBA

Y MEJIUIIAHEI.
[lepeuucnsaTh U XapaKTepU30BaTh
OCHOBHBIEMETOBI U JOCTHUKCHHUS
OMOMHKEHEPUH.

OOcyX1aTh IKOJIOTUIECKUE U
ATUYECKUE ACTIEKTHl HEKOTOPHIX
UCCJICIOBAaHUIA B 001aCcTH
OMOTEXHOJOTUH (KJIOHUPOBAHUS,
MCKYCCTBEHHOTO OTUIOJIOTBOPEHUS,
HaMpaBICHHOTO U3MEHEHHSI TCHOMA U
CO3/IaHUS TPAHCTEHHBIX OPTAHU3MOB)

HToro yacoB o Teme 3
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
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11 KJIACC
Haumenosanue
Ne KommuecTBo OCHOBHBIE BUBI IEATEILHOCTH
pa3nenoB U TEM [Iporpammuoe conepxxanue
/o 4acoB 00yJarIIMXCs

y4eOHOTO0 MpeIMeTa

Tema 1. DBOJTIOMOHHAA OHOJIOTUSA

1.1

OBOJIOLUSA U METOBI
€€ U3y4ycHus

1

[Ipennoceuiku BO3SHUKHOBEHUS
HBOJIIOLIMOHHON TEOPUHU. DBOIOLHUOHHAS
TEOpUsi U €€ MECTO B OMOJIOTHUH.
BinusiHue 3BOMIOLMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUH U JPYTUXHAYK.
CBuIeTenpCTBa 3BOJIIOLUN.
[TaneonTonoOrnyeckue:
MOCJIEA0BATEILHOCTD MOSIBICHUS BUJIOB
B [TAJICOHTOJIOTMYECKOM JIETOIUCH,
nepexoaHbie POpPMBI.
buoreorpaguueckue: cXoacTBO U
pasnuune dayH udiaop MaTEPUKOB U
OCTPOBOB. OMOPUOIOTHYECKHE: CXOCTBA
U pa3inuus SMOPHOHOB Pa3HBIX BUJIOB
MMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKUE:
TOMOJIOTMYHbBIC, AHAJIOTUYHBIE,
pPYAMMEHTapPHBIE OPTaHbl, aTABU3MBI.
MouiekynsipHO-OMOXUMHYECKHE:
CXOJICTBO MEXAaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX

PackpbiBaTh cofepkaHue TEPMUHOB U
MOHSATUI: IBOJIIOIUS, IEPEXOTHBIE
dbopmpbl, GUTOTEHETUIECKUE PSIIIBI,
BU/IbI-9H]IEMUKH, BUbI-PEIIUKTHI,
3aKOH 3aPOIBIIIIEBOTO CXOJ/ICTBA,
OMOTreHeTUUECKHI 3aKOH,
TOMOJIOTUYHBIEC U AHAJIOTUYHbIE
OpTraHbl, PyJIUMEHTAPHBIC OPTaHbI,
aTaBU3MBI.

[lepeuncriaTh OCHOBHBIE 3TAIBl PA3BUTHUS
HBOJIIOLIMOHHOW TEOPHUH.
XapaKkTepru30BaTh CBUICTCIIHCTBA
ABOJTIOIUY: TTAJICOHTOJIOTUYECKUE,
ouoreorpaduyeckue,
AMOPUOJIOTUYECKUE, CPABHUTEIHHO-
aHATOMHYECKHUE, MOJIEKYIISIPHO-
OMOXUMHUYECKHE.

[TpuBOAMTH MPUMEPHI MIEPEXOTHBIX
dbopM OpraHu3MoB, (PUIOTCHETHICCKHUX
PSAIOB.

[TpuBoauTh HOPMYITUPOBKH 3aKOHOB
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METa0O0JMYECKUX MyTEH y BCEX >KUBBIX
OpraHu3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. lapsun, B. O. KoBanesckuii,

K. M. bap, D. I'ekkens, ®. Mromiep.
Tabnuywvl u cxemol.: «Pa3BuTue
OPraHUYECKOTO MHpa Ha 3eMIIe»,
penbedHbie TaOIUIBI «3apOIbIIIN
MO3BOHOYHBIX KUBOTHBIX),
«ApPXEONTEPUKCY.

Obopyoosanue: buoreorpaduyieckas
KapTa Mupa; KoJueKkuus «PopMbl
COXPAaHHOCTH HMCKOMAEMBbIX )KUBOTHBIX U
pacTeHHi»; BIAXKHBIE MTpEnapaThl
«Pa3Butre Hacekomoroy, «Pa3zButue
JISITYIIKA

OMOreHETUYECKOTO U 3apOoAbIIICBOIO
CX0ACTBa

1.2

Hcrtopus passutus
NpEACTaBICHUN
00 3BOJIFOIIUA

OBomonmonHas teopus Y. JlapBuHna.
[Ipennockuiku BO3SHUKHOBEHUS
JapBUHU3MA. J[BUKYIIIHE CUIIbI
HBOJIIOIMU BUJIOB 0 [lapBuHy
(M30BITOYHOE Pa3MHOKEHUE

IIPU OrPAHUYEHHOCTH PECYPCOB,
HeonpeeaEHHas U3BMEHUYUBOCTb,
O6opn0a 3a CyIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CuHTeTHyecKast TEOpHs 3BOJIIOLIMH

PackpbiBaTh coziep:kaHue TEPMUHOB U
TIOHSITUI: CHCTEMAaTHKa, €CTECTBEHHBIN
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu30BaTb OCHOBHBIC
ABOJIIOIIMOHHBIC UAEHU, KOHIECTIINU U
TEOPUU; CPAaBHUBAThH B3TJISA/IbIHA BUJ U
sposmonuto K. JInnues, JK.b. Jlamapka,
Y. [lapsuHa.

OuenuBathb BkJIaj JInHHES B pa3BUTHE
CUCTEMATUKH U OOBSICHSITH MPUHIIUATIBI
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(CTD) 1 e€ OCHOBHBICTIOJIOKEHHS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIunneit, K. b. Jlamapk,
Y. JapsuH.

Tabnuywvl u cxemoi: «Ilomynsauumy,
«Kapra-cxema mapiipyTa myTeuecTBUs
Y. Jlapsunay, «DopMbl 60pbObI

3a cyuiecTBOBaHUE», « EcTeCTBeHHbIN
oTO0p», «MHOTOOOpa3ue COpTOB
pacteHui», «MHoroo0dpasue nmopoj
KUBOTHBIX)»

OMHapHOW HOMEHKJIATYPHI.
XapakTepu3oBaTh COAEPKAHUE U
3HAYEHUE IBOJIOINMOHHON KOHLIETIIAN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLMAJIbHO-D)KOHOMHUYECKHUE
MPEANOCHUIKM BO3ZHUKHOBEHHS
HBOIIOLMOHHON Teopun Y. [lapBuHa.
PackpsiBaTh cogepxanue 3BOJFOLMOHHON
teopun. /lapBuna; cpaBHMBaThH
HEONPEACIEHHYIO U ONPEACITEHHYIO
M3MEHYUBOCTh, €CTECTBEHHBIN U
UCKYCCTBEHHBIH 0TOOp, (GOpMBI GOPHOBI
3a CyILLIECTBOBAHHUE.

OnuckIBaTh MOJOKEHUS CHHTETUYECKON
teopun dBostonuu (CTD) n 0OBsACHATH
e 3HaueHHE MIIOUOIOTUU

1.3

Bun: xpurepun n
CTPYKTYpa.
[Tomymsmus kak Kak
JJIEMEHTApHAs
eAUMHULIA BUA

Muxpossomonus. [Tomynsanus kak
€AUHULABUIA U DBOJIOLNH.
Jemoncmpayuu:

Tabnuyvl u cxemoi: «Ilomynsauumy,
«MyTaloHHasi ”3MEHYUBOCTHY.
Obopyoosanue: MAKPOCKOTI,
MuKponpenapar «/Ipozoduna» (Hopma,
MyTalu GOPMBIKPBUILEB U OKPACKH
Tena), MoJienb-anmuinkanus «Ilepekpéct
XPOMOCOM).

PackpsiBaTh comepxanue TEPMUHOB H
TOHATHIN: MUKPOIBOJTIOIIHS, BH/I,
KPUTEPUH BUA, apeat, OIYJISIINS,
reHOo(OH I, MyTaIluu, KOMOMHAITUU
TCHOB.

XapakTepru30oBaTh BUJ KaK OCHOBHYIO
CUCTEeMATUUYECKYIO CANHUILY U
LEJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Brigensts kputepuu Buaa
(Mopdomornyeckuit, Pu3UOIOTUIECCKUH,
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Jlabopamopnvle u npakmuueckue
pabomuwi:

JlabopaTtopHnas padota Ne 1. «CpaBHeHme
BUJIOB 110 MOP(HOJIOTUYECKOMY
KPUTEPUIO»

OMOXNMUYECKUI, TCHCTUYCCKUH,
AKOJIOTUYECKUH, Teorpaduueckuil) u
MPUMEHSTh KPUTEPUU JJIS ONMCAHUS
KOHKPETHBIX BHUJIOB.
XapakTepu3oBaTh NOMYJISILNIO KaK
CTPYKTYPHYIOCAMHUITY BHJIA U
HBOJTIOIUH.

OnuceIBaTh NOMYJISIHUIO [0 OCHOBHBIM
MOKa3aTelisIM: COCTaB, CTPYKTypa

1.4 | JIBroKyIIHE CHIIBI JIBrxymue cuibl ((pakTopsl)IBoMIONMK | PackpeiBaTh comepikaHne TEPMUHOB H
(371eMeHTapHbIe BUJIOB B Npupojae. MyTallMOHHBIH MOHATHI: KOMOMHATUBHAS
(akTOpbI) SBOIIOLUU POLECC U KOMOMHATUBHAS U3MEHYHUBOCTb, MyTALIMHU, MyTal[lAOHHBIN
M3MEHYUBOCTD. [lonysliMOHHBIE BOJIHBI | MPOLIECC, MOMYISIIUOHHBIEC BOJIHBI,
u apeid renos. M3onsmus u Mmurpanus. | aperd reHoB, U30JSAINS, MUTPALUH.
Jemoncmpayuu: XapakTepu30BaTh 3JIEMEHTAPHbBIC
Tabauyvt u cxemvi: «JIBUKYIIUE CUIIBI (aKTOPBI IBOJTFOITNHU: MYTAITMOHHBII
HBOJIOLIMI npoiiecc, KOMOMHATUBHAS
WU3MEHYUBOCTb, TOMYJISIIUOHHBIE BOJIHBIL,
npeiid reHOB, U30JIAINS, MUTPALIHS.
YcranaBauBaTh NPUYUHHO-
CJICZICTBEHHBIE CBA3U MEXKITY
MEXaHHU3MOM U Pe3yJIbTaTOM JIEUCTBUSA
JBIDKYIIUX CHJI (2JIEMEHTapPHBIX
(haKTOPOB) PBOJIOIUHU
1.5 | EcrecTBeHHBI 0TOOD EcrtectBenHbIi 0TOOp — HampaBiswonuid | PackpeiBaTh conepxaHne TEPMUHOB U

U ero Qopmbl

(haKkTOp IBOIOIHUH.
dopmbl eCTECTBEHHOT0 0TOOpA.

MOHSATUM: €CTECTBEHHBIN 0TOOP, OOpHOA
3a CYIIECTBOBaHUE.
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Hemoncmpayuu:
Tabnuywl u cxemol.: «ECTECTBEHHBIN
otbop», «bopbba 3a cymiecTBOBaHUE

OnuceiBaTh MEXaHU3M JCHCTBHS
€CTECTBEHHOTO 0TOODA.
XapaxkTepu3oBatb POPMBI €CTECTBEHHOTO
ot0Oopa (ABMKYIIMMA, CTAOMIN3UPYIOIIHA,
JTU3PYIITUBHBIN) ¥ CPABHUBATH UX MEKITY
co0oH.

XapakTepuszoBaTh 00pb0OYy

3a CyIIECTBOBAHUE U CPAaBHUBATH €€
BUJIBI (MEXKBHUIO0BAs, BHYTPUBHIOBAS,
O6opb0a ¢ HeOJaronpUsITHEIMU
dakTOopamMu BHEITHEN CPEJIbl)

1.6

Pesynbprarsl
IBOJTIOIIHH:
MPUCTIOCOOJIEHHOCTh
OpPTraHHU3MOB U
BUJ1000pa30BaHUE

[Tpucnoco61eHHOCTh OPraHU3MOB
KaK pe3yibTaT sBoitonuu. [Ipumepsl
NPUCIOCOOJICHUI Y OPraHU3MOB.
Apomopho3bl 1 HAKOATANITAIIUY.
Bunu BunoobpaszoBanue.

Kpurepuu Buga. OcHoBHBIE (DOPMBI
BUJ1000pa30BaHus: reorpaduieckoe,
HKOJIOTUYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:
«IIprcnocoOIeHHOCTh OPTaHU3MOBY,
«['eorpaduueckoe BU1000pa3oBaHuey,
«DKOJIOTUYECKOE BUI000Pa30BAHUE).
Obopyoosanue:

KoJutekius «[IpuMepsI 3amuTHRIX
MPUCTIOCOOICHUN Y KUBOTHBIX»,

PackpeiBaTh coaepkaHuEe TEPMUHOB U
MOHATHUI: MPUCTIOCOOJICHHOCTD,
TIOKPOBUTEIHCTBCHHAS U
IpeIocTeperarolas OKpacka,
MacCKHpOBKa, BUI000pa30BaHuUE.
OnuceIBaTh MEXaHNW3M BO3ZHUKHOBEHUS
MIPUCIIOCOOICHUI Y OPTaHU3MOB.
BoIsBIATE 10 M300paKeHUSAM, HA KHUBBIX
1 (UKCHPOBAHHBIX ITpemapaTax MPUMeEphI
MIPUCIIOCOOJICHHOCTH PAacTeHUN U
KUBOTHBIX K YCIIOBUSIMCPEIbI

oOuTaHus, TOKa3bIBaTh OTHOCUTEIBHYIO
1eJIeCO000Pa3HOCTh MPUCTIOCOOICHUIA.
XapaxkTepus3oBaTh CIIOCOOBI U
MEXaHHU3MbI BU1000pa30BaHMUS;
OTHMCHIBATh M CPABHUBATH OCHOBHBIE
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KOJUICKITUSI HACEKOMBIX C Pa3TUIHBIMU
TUTIAaMH OKPACKH; HAOOP TUIOAOBH
CEMSH.

Jlabopamopnvie u npakmuueckue
pabomuwr:

JlabopaTtopHas pabota Ne 2. «Onucanne
IPUCIIOCOOTICHHOCTH OpraHu3Ma U ee
OTHOCHUTEIILHOTO XapaKTepar

(OPMBI DKOJIOTHYECKOTO U
reorpaduyecKOroBUI000pa30BaHMS

1.7 | HanpaBnenus u nyTtu
MAaKpO3BOJIIOLUN

MakposBosronus.

®dopMbl 3BOTIONUN: (DUTIETHYECKAs,
JMBEPreHTHAas, KOHBEPreHTHas,
napasuienbHas. HeoOpatumocThb
sBomtonmu. IIlpouncxoxnenne

OT HECHEUUATM3UPOBAHHBIX
MIPEIKOB.

[Tporpeccupyroias ceruan3anusi.
AnanTvuBHas paguaiysl.
Hemoncmpayuu:

Ilopmpempsi: A. H. CeBeplioB.
Tabauyvt u cxemol: KApoMopho3bD»,
«Mnuoananrauuny, «O0mas
JIeT€HEepaLus.

Obopyoosanue: moneib « OCHOBHBIC
HaIpaBJICHUS DBOJIIOIHIY; 00BEMHAs
Mozelb «CTpoeHHe TOJOBHOTO MO3ra
MTO3BOHOYHBIX)

PackpsiBaTh conep:kaHne TEPMUHOB U
MIOHATHI: MAKPOIBOITIONNSA, (DUITOTECHE3,
OMOJIOTHYECKHIA TPOTpecc U perpecc,
apoMop§o3, UauoaaanTanys, oomas
JieTeHepanysi, aJanTUBHAS paHaIIUs.
XapakTepu3oBaTh (POPMBI IBOJIOIIHH.
BrisiBisiTe apomMopdo3sl u
UANOAJANTAUN YPACTCHUIA U
KUBOTHBIX.

CpaBHUBaTh OMOJOIMYECKUN MPOrpecc
U Ouosnornueckuii perpecc, apomopdos,
UIM0a AN TAllI0 U OOIIIYIO
JIeTeHEePaLHIO.

BBISBIIATE B3aUMOCBSI3U MEXTY Ty TSIMHU
Y HaIIPABJICHUSAMU SBOJIIOINH

y pacTeHUH U KUBOTHBIX

Hroro yacos no treme
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Tema 2. Bo3HUKHOBeHMeE U pa3BUTHE 'KU3HHU HA 3emuie

2.1 | Ucropus xu3HU

Ha 3eMJe ¥ METOIbI
€€ U3y4eHUs.
I'unoressl
MIPOUCXOXKICHUS
JKU3HH Ha 3emiie

2

Jlonay4dHbI€ PEICTABICHUS

0 3apOKJICHNM KU3HU. HayudHble
TANOTE3bl BOSHUKHOBECHUS KU3HU

Ha 3emJie: aOMOTreHe3 UIMaHCIIePMHUS.
XUMHUUECKAs IBOJIIOLIHUSL.
AOUWOTEHHBIN CUHTE3 OPTaHUYECKUX
BEIIECTB M3HECOPTAHUYECKUX.
DKCHEPUMEHTAIBHOE MTOATBEPKACHNE
XAMHUYECKOU 3BOIOIWH.

HauanbHbIe 3Tarbl OM0JIOrHIeCKOn
spoioninu. I'unoreza PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYD
Y BO3HUKHOBEHHE MPOTOKJIETKH.
[IepBbIe KIETKHA U UX 3BOJIIOLIUSL.
DopMHUPOBAHNE OCHOBHBIX TPYIIN
JKUBBIX OPTraHU3MOB.
Hemoncmpauyuu:

Tlopmpemur:

®. Penn, JI. [Tactep, C. Munnep,

A. W. Onapun, I'. FOpu.

Tabauywl u cxemovl: «BO3HUKHOBEHUE
CoHEYHOM CHUCTEMBI»,

«Pa3BuTHE OPraHUYECKOrO MUPaAY,
«PactutenpHas KieTkay, « KuBoTHas
KiIeTkay, «lIpokapuornyeckas
KJIETKa

PackpeiBath cosiepxaHre TEPMUHOB U
HOHSTHI: KpeallMOHU3M, a0UOTeHE3,
BUTAJIN3M, ITAHCTIEpMUS, OMOTTI033,
KOaIrepBaThl, MPOOUOHTHI, CHMONOTEHE3.
XapakTepu3oBaTh METO/Ibl U3YUEHUS
HCTOPUYECKOTO MPOILIOTO 3eMIIH.
[TepeuncnaTb OCHOBHBIE 3TAMbI
XUMHUYECKON MOMOJIOTHYECKON
HBOJIIOLIHH.

W3narats comep>kaHue ruroTe3 U Teopuit
BO3HMKHOBEHUS KU3HU Ha 3eMJie
(KpeanlmoHU3Ma, CaMOIMPOU3BOJILHOTO
3apOKJEHUSI (CIOHTAaHHOTO),
nancnepmuu, runote3sl PHK-Mupa).
OnuceiBaTh skciepumenTsl C. Muiepa
u I'. FOpu no noaydeHuto opraHu4ecKux
BEILIECTB U3 HEOPTaHUYECKUX MYTEM
aOMOTEeHHOTO CHHTE3a
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2.2

OCHOBHBIC ATaIbI
ABOJIIOIUH
OpraHUYECKOTO MUpa
Ha 3emJie, pa3BUTHE
’KU3HH T10 3paM U
nepuoiaM

PazBuTue xku3HM Ha 3emiie MO 3paM U
nepuogam. Karapxeii. Apxelckas

Y IIPOTEPO30KMCcKas 3psl. [1ameo3onckas
apa u e€ nepuoabl: KEeMOPUNCKUH,
OPIAOBUKCKHUU, CUITYPUUCKUM,
JIEBOHCKNN, KAMEHHOYT OJIHBIM,
MIEPMCKHUM.

Me3so030iickast apa ¥ €€ NEpUObI:
TPUACOBBIH, FOPCKUN, MEJIOBOM.
Kalino3oiickas spa u €€ nepuo/bl:
MaJI€OreHOBBIN, HEOICHOBBIH,
AHTPOMIOTE€HOBBIM.

XapakTepuCcTUKa KiIuMara u
reoJIOrn4ecKuX mporeccoB. OCHOBHbBIE
ATaIlbl 3BOJIFOLIUU PACTUTEIIBHOTO U
YKUBOTHOT'O MHpa. ApoMopdh 036l

y pacTeHu! U )XUBOTHBIX. [l0osBIIEHME,
pacIBET U BEIMUPAHUE TPYMIT KUBBIX
OPTaHU3MOB.

Hemoncmpayuu:

Tabnuywsl u cxemol. «Pazpurue
OPTaHUYECKOTO MUPay,
TrCOXPOHOJIOTHYECKas TaOIHIIa;
KoJuTeKIust «DopmMbl COXpAaHHOCTHU
VICKOITA€MBbIX KUBOTHBIX U PACTECHUI.
Jlabopamopnwie u npakmuueckue
pabomuor:

PackpeiBath copep:kaHue TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUO,
apoMOop(O3bI, UINOATATTAIIAH.

3HaTh MOCJIEI0OBATEIIBHOCTH SOHOB:
KaTapxeu, apxeu, MpoTepo30iu,
dbaHepo3oii; 3p: apxeickas,
IIPOTEPO30UCKAsL, TAIIEO30UCKas,
M€3030MCKast, KAMHO30MCKasl; IEPUOIOB:
KeMOPHUHCKHM, OPTIOBUKCKUIA,
CWIIYPUUCKHM, TEBOHCKHU,
KaMEHHOYTOJIbHBIN, TIEPMCKHH,
TPUACOBBIH, FOPCKUN, MEJIOBOM,
M1aJI€OTCHOBBLIM U HEOTCHOBBIN,
AHTPOIIOI€HOBBIN.

XapakTepru3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUH OPTAaHUYECKOIO MUpa

10 ApaM U NIEPUOJIaM I€0JI0TUYECKOM
WCTOPUU; ATAIbl PA3BUTHS
PACTUTENIBHOTO U ’KUBOTHOT'O MHpA.
Boigenuts rmaBHbie apoMopdo3b
paCTEHU U )KUBOTHBIX.

CpaBHUBaTh MEX1y cOO0M
MPEACTABUTENICH CUCTEMATUUECKUX
TPYII OPTAaHU3MOB, BBISIBIISIT YEPThI
YCIIOKHEHUS U IPUCTIOCOOIEHHOCTH
K YCJIOBUSIM KU3HU
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[Ipaktrueckas padora Ne 1. «M3ydyenue
MCKOIIA€MbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUICKIIHSIX).

DKCKypcHs «IBOJIIOIUS OPraHUYECKOTO
Mupa Ha 3emJiie» (B €CTECTBEHHO-
HAy4YHbI WJIMKPAEBEIUYECKUI MYy3€eil)

2.3 | CoBpemenHas CucreMa OpraHM4ecKOro MUpa Kak PackpsiBaTh copepxaHue TEPMUHOB U
cucremMa oTpaxkeHue BooIuU. OCHOBHBIE MOHSITUM: CUCTEMATHKA, UCKYCCTBEHHAs U
OpraHU4YeCcKOTo MHUpa CUCTEeMAaTHUYECKHE TPYMIbl OPraHU3MOB. | ECTECTBEHHAs KjlacCu(puKanus, OnHapHast

Jlemoncmpayuu: HOMEHKJIaTypa, PUHIIUI
Tabnuywvl u cxemwvl: «CoBpeMeHHAs UEPAPXUIHOCTH.
CHUCTEMa OPraHUYECKOTO MHUPa» XapakTepu3oBaTb COBPEMEHHYIO
CHUCTEMY OpraHMYEeCKOTO MHUpa
2.4 | DBodroLHMs YeIOBEKA DBOJIIOLMA YeTIOBEKA. AHTPONOJIOTHS PackpbiBaTh coziep;kaHue TEPMUHOB U

(anTpOMOreHe3)

Kak Hayka. Pa3Butue npeacraBiieHUN
O MPOUCXOXKICHUU YeIOBEKa. MeToAbI
M3y4YeHHs aHTponorene3a. CxoacTea u
pa3Iuyus 4eJIOBEKA U )KUBOTHBIX.

CucremaTnyecKkoe IT0JIOKESHHE YeJI0BEKa.

Hemoncmpayuu:

lopmpemuwi: Y. JlapBuH.
Tabauywl u cxemor: «CpaBHEHUE
AHATOMUYECKUX YEPT CTPOECHUS
YeJIOBEeKa U YeJI0BEKOOOpa3HBIX
00€e3bsH».

Obopyoosanue: CICTIKA WU
U300pKEHNSI KAMEHHBIX OpYAUi

NOHSITUI: aHTPOIIOJIOT U, AaHTPOIIOTEHE3,
yesioBek pasymMHublii(Homo sapiens),
IIPSIMOXO0XKICHHUE, BTOPasi CUTHAJIbHAS
CUCTEMA.

[lepeunciiaATh 3a/1a4u aHTPONOJIOTUH,
ATANbICTAHOBIICHUS U PA3BUTUS
IPEICTABICHUI O IPOUCXOKIECHUN
YEJI0BEKa.

M3naraTte OCHOBHBIE MTOJIOKEHUS
teopuu Y. /lapBrHa, KpUTHYECKH
OIICHMBATh HEHAYYHYIOMH(POPMALIUIO
O MPOMCXOXKICHUH YEIOBEKA.

3HATh CUCTEMATUYECKOE MTOJIOKEHHE
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HIEpPBOOBITHOTO YEJIOBEKA: KAMHH-
qorepsl, pyouna, ckpebia

Busia Homo sapiens, mepedncisth ero
MOP(OJIOTO-aHATOMHYECKHUE TPU3HAKU
pa3HOro ypoBHs (THI, KJIacc, OTPsiA

u 1p.).

VYcraHaBnuMBaTh 4epThl CXOACTBA U
pasznnyuityesnoBeKka 1 >KUBOTHBIX.
OOBSICHATH U OIICHUBAThH 3HAYCHUE
HAyYHbIX 3HAHUHU O IPOUCXOKICHUU
yeJioBeKa JIJIsl IOHUMaHUsl MeCTa U PoJiv
4yeJioBeKa B MPUPOJIE

2.5

JIBHKYILIE CUIIBI

(paxTopsr)
aHTPOTIOTeHE3a

JIBmokyiue cusbl ((pakTopsbl)
anTpornorene3a. Haciencrsennas
U3MEHYMBOCTb U €CTECTBEHHBIN 0TOOP.
OO6m1ecTBeHHBIN 00pa3 KU3HU,
U3TrOTOBIIEHUE OPYIUH TpyAa,
MBIIUICHUE, PEUb.

Hemoncmpayuu:

Tabnuyvl u cxemol: «CpaBHEHHE
aHATOMUYECKUX YEePT CTPOCHUS YEIOBEKA
¥ 9eJI0BEKOOOPa3HBIX 00€3bsIHY,
«OCHOBHBIE MECTa MaJIEOHTOJIOTMYECKUX
HAXOJIOK MPEAKOBCOBPEMEHHOTO
YeJIOBEKay.

O6opynoBaHue: MyJISKH
«IIpoucxoxaeHue yenoBeka
(MTaeOHTOIOTUYECKUE HAXOKH )»

PackpsiBaTh copepxaHne TEPMUHOB U
MOHATHH: (haKTOPBI AaHTPOTIOTEHE?A,
TPYIIIOBOE COTPYIHUYECTBO, PEUb,
OpyAuitHas IeITeIbHOCTD,
nouMopu3M.

XapakTepru30BaTh JBUKYIIIHE CHITBI
(akTOpHI) aHTpOIIOTEHE3A!
OMOJIOTHYECKHE U COI[UAIIBHBIC,
CpPaBHUBATHh MX MEXKIY COOOM
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2.6 | OcHOBHBIC CTaIUU OCHOBHBIE CTaIMM U BETBU 3BOJIIOIIUU PackpeiBath copep:kaHrue TEPMUHOB U
ABOJIIOIIMU YEJIOBEKA YyeJI0BEeKa: aBCTpaJonuTeku, YenoBek MOHSATHI: aBCTPAJIOMUTEK, YEITOBEK

yMelbid, YenoBek mpsaMOXO I, YMEJIbIHN, YEIIOBEK MTPAMOXOISAIINH,
YesoBek HeaHIepTanbCKuil, YenoBek HeaHJieprajiel, KpOMaHbOHELl,
pPa3yMHBII COBPEMEHHOIO THIIA. HEOJIUTUYECKAS PEBOJIIOLINS,
Haxoakn nckonaeMbIx OCTaHKOB, NepBOOBITHOE UCKYCCTBO.
BpEMs CyIIIECTBOBaHMS, 00JIaCTh XapakTepu3oBaTh U CPAaBHUBATH MEK]Y
pacrnpocTpaHeHus, 00bEM roJIOBHOTO co00l OCHOBHBIE CTAJNH IBOJIIOLIMU
Mo3ra, 00pa3 KU3HU, OPYIAUSL. YeJI0BeKa: XPOHOJIOTUYECKUIN BO3PACT,
Jemoncmpavyuu: apeaJl pacpocTpaHeHus, 00bEM
Tabauyvt u cxemvi: «OCHOBHBIE MECTa TOJIOBHOT'O MO3Ta, 00pa3 KU3HU U
IIAJICOHTOJIOTHYECKUX HAXOIOK IIPEAKOB | OpYaus TpyJa
COBPEMEHHOI'0 YEJIOBEKA,
«JlpeBHeimme moan», «/pesuue
moan», «llepBble COBpEMEHHBIE JTHOIN.
O0opynoBaHHEe: MYJISKI
«IIpoucxoxaeHue yenoBeka» (OFOCTHI
aBCTpaJIONUTEKa, MTUTEKAHTPOTIA,
HeaHiepTaliblia, KPOMaHbOHIIA); CIICTIKH
WM U300paKeHus1 KAMEHHBIX OpYy AU
NEepPBOOBITHOTO YEIIOBEKA: KAMHH-
YOIImepsl, pyouna, ckpedia

2.7 | YenoBeyeckue pacsl Yenoseueckue pacbl. OCHOBHBIE PackpeiBath conepxkaHue TEPMUHOB

Y IPUPOJHBIE
aJanTaly 4eJI0BEeKa

OoJbIIINE pachl: €BPOIIEONIHAS
(eBpaswmiickas), HETpO-aBCTPAJIOUTHAS
(3KBaTOpHUAIbHAS ), MOHTOJIOUTHAS
(a3uarcko-aMepuKaHCKas).

Y NIOHATHUH: PAChl, pAaCOTE€HES, COLUAII-
JAPBUHU3M, paCU3M, METHCALIUS.
XapakTepu3oBaTh U CPABHUBATH
IIPEACTABUTENIENYEIIOBEUECKUX PaC,
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YepThl MpUCTIOCOOICHHOCTH
MPEJICTABUTEIIEN YETOBEUECKUXPAC

K YCJIOBUSIM CYIIIECTBOBaHMS. EqUHCTBO
yejaoBeueckux pac. Kpuruka
COLIMAJIBHOTO IApBUHMU3MA U pacu3Ma.
Jemoncmpavyuu:

Tabauywl u cxemwvi: «YemoBedyeckue
pace»

PaCKpbIBaTh NPUUYMHBI U MEXAHU3MBbI
pacoreHesa, epevrcisaTh U MPUBOINUTD
IPUMEPBI TPUCTIOCOOIIEHHOCTH YEJIOBEKa
K YCJIOBHUSIM CPEZbI, IPUMEPHI
IPUCIIOCOOUTENBHOTO3HAYEHUSI PACOBBIX
IIPU3HAKOB.

Jloka3piBaTh €AMHCTBO Bu1a Homo
sapiens, HAyYHYI0 HECOCTOSTEIbHOCTb
PAacoOBBIX TEOPUH,UJCH COLMATBHOTO
JJApBUHW3MA U pacu3Ma

Htoro yacoB no teme 9
Tema 3. Opranu3zmMsbl 1 OKpPYKAOLIAS Cpeaa
3.1 | Dkonorus Kak Hayka 1 DkoJiorus Kak Hayka. 3ajadyuu pasfensl | PackpeiBath conep:kaHue TEPMUHOB U
DKOJIOTHH. MTOHSTUI: KOJIOTHS, IOJIEBBIE
MeToabl 9KOIOTNYECKUX UCCIENOBAHUN. | HAOIIOJEHUSI, SKCTICPUMEHTHI,
DKOJOTNYECKOE MUPOBO33PEHUE MOHHUTOPHUHT OKPY>KaroIlel Cpeibl,
COBPEMEHHOI'0 YEJIOBEKA. MO/JIEIIMPOBAHUE, IKOJIOTUUECKOE
Jemoncmpayuu: MHPOBO33PEHUE.
Ilopmpemur: A. I'ymO0baT, [IepeuncnsaTh 3a1auu 3KOJIOTUH, €€
K. ®@. Pynse, O. I'ekkens. pa3neibl UCBS3U C APYTUMH HAYKAMHU.
Tabnuywr u cxemwr: kapta «lIpuponnsle | Xapakrepu3oBaTh METOIbI
30HBI 3EMJIN DKOJIOTUYECKUX MCCIIETOBAHUMN
3.2 | Cpenbl obuTaHus u 1 Cpenbl oOuTaHus OPraHU3MOB: BoJiHasl, | PackpblBaTh cojep:kaHne TEPMUHOB
3KOJIOTUYECKHE Ha3€MHO-BO3/1yIIIHAs, TOYBEHHAs, U TIOHSTHUI: Cpe1a OOUTaHMS,
(bakTophI BHYTPHU-OpraHU3MEHHAs. HKOJIOTHYECKUE (PaKTOPbI,
DKoJIoruuecKue (PaKkTopsbl. OMOJIOTUYECKUN ONITUMYM,
Knaccudukanus s3xo10rudaeckux OTpaHUYMBAIOIINN (JIUMUATHUPYIOIIHI)
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dbaxkTopoB: abuoTuueckue, OMOTUUECKUE
U aHTPOTIOTECHHEIE.

JleticTBrE SKOJIOTHYECKUX (DAKTOPOB

Ha OPraHU3MBbl.

Hemoncmpayuu:

Tabauyvt u cxemwvi: «CpenploOUTaHUS
OpraHUu3MOB»

dakrop.

XapakTepu3oBaTh yCIOBUS CPEJT
0oOUTaHUs OPTAaHU3MOB;
KJIACCU(PUITIPOBATH U XapaKTEePU30BATh
IKOJIOTHYECKUE (PAKTOPBI: AOMOTUYECKHE,
OMOTHYECKHE U aHTPOIMOTECHHBIC.
OnuceiBaTh JEHCTBUE SKOJIOTMUYECKUX
(dhakTOpOBHA OPTraHU3MBI.
XapakTepu3oBaTb 0COOEHHOCTU
CTPOCHHUS U KU3HEAEATEILHOCTH
pPacTeHMIA 1 )KUBOTHBIXPA3HBIX CPel
obutanus

3.3

AOuoTHYeCKue
bakTopbl

Abuotnyeckue GpakTophl: CBET,
TEMIEPATypa, BIAXKHOCTb.
dotonepuonusm.lIpucnocodbnenus
OpPraHU3MOB K JEHCTBUIO0 a0MOTUYECKUX
(bakTopoB. bruonornueckuepuTMBbI.
Hemoncmpavyuu:

Tabauysl u cxemvl: «POTONEPUOAUIM.
Jlabopamopnvie u npakmuueckue
paoomuwi:

JlabopaTtopHast pabota Ne 3.
«Mopdosoruueckre 0COOEHHOCTH
pacTeHuil U3 pa3HbIXMECT OOUTAHUSD.
JlaGoparopHas pabora Ne 4. « Bnusinue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay

PackpbiBaTh conepkaHue TEPMUHOB U
HNOHSATUN: a0MOTUYECKUE (PAKTOPHI,
dboToneproan3M, OMOJIOTHYECKUE
PUTMBI.

AHanu3upoBaTh JIEHCTBUE CBETA,
TEMIIEPATYPhI, BIAKHOCTH HA OPTaHU3MBI
U MIPUBOJUTH MPUMEPHI
MIPHUCIIOCOOICHHOCTH OPTaHNU3MOB.
[TpoBoUTH OMONIOTHYECKUE HAOTIOACHUS
1 0OPMIIATH PE3yJIbTaThl MPOBEIEHHBIX
HaOII0IEHUI
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3.4 | buotnueckue buotnueckue axropsl. Buas PackpsIBaTh conep:kaHne TEPMUHOB
bakTopbl OMOTHUYECKHUX B3aUMOICHCTBUI: U TIOHATUN:0MoTHYeCcKuE (HaKTOpHI,
KOHKYPEHIUS, XUIIHUYECTBO, CHUMOMO3 U | XUIIHUYECTBO, Iapa3uTU3M,
ero ¢opmel. [TapazuTusm, koorepamnus, | KOHKYPEHIUs, MyTyallu3M, CUMOUO3,
MyTYyajJu3M, KOMMEHCAIU3M KOMMEHCAJIM3M, HaXJI€OHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUUYECTBO). KBapTUPAHCTBO, AMEHCAIIU3M,
AMeHcanu3M, HEUTpaau3M. HEUTPAJIU3M.
3HayeHne OMOTHYECKHUX XapakTepu3oBaTh OMOTUYECKUE
B3aUMOJICMCTBUAM ISl CYILIECTBOBAHUS (baKkTOpBI M BUIBIB3aMMOOTHOIICHH
OpraHU3MOB B IIPUPOHBIX COOOIIECTBAX. | MEKIY OPraHU3MaMu; IPUBOJUTH
Jemoncmpayuu: MIPUMEPHI B3aUMHOMN
Tabauywvl u cxemoi: «lIumeBpie memm» MIPUCIIOCOOJICHHOCTH OPTraHU3MOB.
CpaBHUBaTh MEXIy COOOM BHJIbI
OMOTUYECKUXB3aUMOICUCTBUI
OpraHU3MOB
3.5 | Okonoruyeckue DKOJIOTUYECKHUE XapaKTEPUCTUKU PackpeiBath coaepkaHue TEPMUHOB U
XapaKTEPUCTUKU nonyisiuuyu. OCHOBHBIENIOKA3aTeNn HNOHSITHI: MOIMYJISLMS, YACIEHHOCTD,

BHU 4 U ITOIMYJIAIINHN

HOIYJISIIUN: YUCICHHOCTD, INIOTHOCTH,
POXKIAEMOCTh, CMEPTHOCTD, IPUPOCT,
mMurpanus. JluHaMuKa 4ucIeHHOCTH
HOIYJISIUN U €€ PETYJIISAIHSL.
Jemoncmpavyuu:

Tabnuyvl u cxemsi: «Ilonmynsuumy,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
HOMYJISALUHA UHPY30pUU-TY(DETBKI.
Jlabopamopnvle u npakmuueckue
paoomuwi:

IUIOTHOCTB, POKIAEMOCTh, CMEPTHOCTb,
IPUPOCT, MUTPALUs, JUHAMUKA
YUCJICHHOCTHU IIOIYJIALUH.
XapakTepu30BaTh OCHOBHBIE MIOKA3aTEIN
Y KOJIOTHYECKYIO CTPYKTYPY
NOMYJISILNN; ONUCHIBATH MEXAHU3MBbI
peryJsiliiy YMCICHHOCTH MOITYJISIUN
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[Tpaktuueckas padota Ne 2. «Ilogcuér
IJIOTHOCTH MOMYJIAIMA Pa3HbIX BUIOB
pacTeHui»

Hroro yacos no treme

5

Tema 4. Coo0111ecTBA M DKOJOTHYECKHE CHCTEMBI

4.1 | CooOmrecTBa 1 Coo00111eCcTBO OPTaHU3MOB — OHOIICHO3. PackpsiBaTh copepkaHue TEPMUHOB U
OpraHU3MOB CtpykTyphl OMOIIEHO3a: BHIOBAs, MOHSATHIH: OUOIIEHO3, PKOCHCTEMA,
MPOCTPAHCTBEHHAs, TpoduUuecKas OMOTeOIIeHO3, BUABI-TOMHUHAHTHI,
(muieBas). Buabl-1OMUHAHTHI. DKOJIOTHYECKas HUIIIA.
CBs13u B OHOIIEHO3E. XapakTepuzoBaTh OMOIIEHO3
Jlemoncmpayuu: (coo011ecTBO), €r0 BUIOBYIO,
Tabauyst u cxemol: «Ilummesbpie e, MPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«bHOTIEHO03: COCTaB U CTPYKTYpay. CTPYKTYPHI.
Obopyoosarue: MOIETb-aANTITUKAIIHAS OOBSACHITH POJIb KOMIIOHEHTOB
«Tunuunbie OUOIIEHO3BDY; TepOapuii OMOIIeH03a B MOJICPKaHUU €T0
«PacturenpHbIe COOOIIECTBAY; CTPYKTYPBI U CyIIIECTBOBAHUS
KOJUIEKIUsA «bHUOIIEHO3» HAa ONPENCIEHHOW TEPPUTOPHH.
OOBACHITH OMOJIOTHYECKUM CMBICIT
SPYCHOCTH MITUCTOBOW MO3aWKH.
CpaBHUBATh KOMITOHEHTHI OMOIICHO30B,
WX BUJOBYIO, IPOCTPAHCTBEHHYIO U
TPO(PHUECKYIO CTPYKTYPBI, CBSI3U MEKIY
OpraHu3MaMu
4.2 | DKOCHUCTEMBI U 2 DKOJIOTHYECKHE CUCTEMBI (3KOCUCTEMBI). | PackpbiBaTh cojiepkaHue TEPMUHOB U

3aKOHOMECPHOCTH HUX
CyecCTBOBAaHUA

[TousTue 00 PKOCUCTEME U
OHOreoleHO3E.
@OYHKITMOHATbHBIE KOMITOHEHTHI

MOHSTUI: IKOCUCTEMA, OUOT€OLIEHO3,
POYLIEHThI, KOHCYMEHTHI, PEAYLIEHTHI,
TpopuIecKue ypOBHH, MUIIICBAST
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HKOCUCTEMBI: TPOIYLEHThI, KOHCYMEHTHI,
PELYLIEHTHI.

KpyroBopoT BemwECTB U MOTOK YHEPTUU
B DKOCHCTEME.

Tpoduueckue (MuiIEeBbIE) YpOBHU
sKocucTeMsl. [IuieBbie enu u CeTH.
OCHOBHBIE MOKa3aTEIN 3KOCUCTEMBI:
Oounomacca, IpoAyKIHs. DKOJIOTHUECKHE
nUpamMubl: MPOYKIIMH, YACICHHOCTH,
ounomaccel. CBOMCTBA 3KOCUCTEM:
YCTOWYHUBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemui: A. JIx. Tencnu,

B. H. Cyxkaués.

Tabauywl u cxemol: «lIpupoansie
coobmecTBay, «Llenu muTanus,
«IKONOTHYEeCKass TUPAMUIA»

LENb U CETh, IKOJOTUUECKHUE
nUpaMu/Iel, Oomacca, IpoayKIIUs,
CYKIIECCHSI.

XapaKkTepu30BaTh CBONCTBA SKOCHUCTEMBI
(e€ crmoCOOHOCTD K JUIUTEIHHOMY
CaMOMoJIeP>KaHUI0, OTHOCUTEIHLHO
3aMKHYTBIH KPyTOBOPOT BEIIECTB,
HEO0OXOMMOCTb MTOTOKA YHEPTHH).
CpaBHHBATh MACTOMIIHBIE U JICTPUTHBIC
MUILEBBIC [ETH, TPOPHUUECKUE YPOBHU
HKOCUCTEMBI.

Pasnuyate mupamMuIel IPOAYKITUH,
MUPaMUJIbI YUCICHHOCTH U TTHPAMHUIBI
OMOMAacCCHI.

CocTaBnsiTh IETIU U CETH MTUTAHHUS.
[lepeuncnsaATh CBOMCTBA SKOCUCTEM:
YCTOMYUBOCTD, CAMOPETYJISIIHS,
pa3BUTHE (CYKIIECCHSA).

OnwuceIBaTh MEXAHU3M IOIICPKAHUS
pPaBHOBECHS B 9KOCHCTEMaX.
XapakTepru30BaTh CYKIIECCUH, BBISBIISTH
MPUYUHBI U O0ITHE 3aKOHOMEPHOCTH
CMEHBI IKOCHCTEM

4.3

[Tpuponubie
3KOCUCTEMBI

[IpupoHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€EDP.
DKocucTeMa XBOMHOTO WU
HIMPOKOJIMCTBEHHOTO JIeca.

PackpbiBath conepxanue TS PMUHOB U
HIOHSITUI: BOJIHBIE SKOCUCTEMBI,
OuoreoneHo3bl, GUTOIIIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabauyst u cxemwvi: « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO JIECA,
«DKOocHUCTEMAa XBOMHOIO JIECay,
«buoneHnos BogoéMa.

Obopyoosanue: repbapuu 1 KOJJICKIIUN
pPAaCTEHUI U KUBOTHBIX,
MPUHAJICKAITUX K PA3HBIM
AKOJIOTUYECKUM TpyIIIaM OJHOTO BUIA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
9KOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATH HA3€MHbBIE U BOJIHBIE
AKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yoIIIe
paszHbie TpohUUECKHE YPOBHU

4.4 | AaTpOororeHHbIe AHTpPONOT€HHBIE YKOCHCTEMBI. PackpsIBaTh cofiep>kaHnue TEPMUHOB U
KOCUCTEMBI ATpO3KOCHCTEMBI. HOHSATHUI: aHTPOIIOT€HHAsI YKOCUCTEMA,
VYpboakocucreMmsl. buonoruueckoe u arposKocucTema, ypoosKocucTema,
X031 CTBEHHOE 3HAUEHUE OuopazHoobOpasue.
arpo’KOCHCTEM U yPOOIKOCHUCTEM. XapaKTepu30BaTh arpO3KOCUCTEMBI U
buopaznoobpa3zue kak pakTop yp603KOCHCTEMBI, 0COOEHHOCTH UX
YCTOWYHMBOCTHU SKOCUCTEM. COXpaHEHHE | CYIIECTBOBAHUS.
OMOJIOrMYECKOT0 Pa3HOOOpa3us [IpuBOIUTE IPUMEPBI AHTPOIIOTEHHBIX
Ha 3emuie. HKOCHUCTEM CBOEH MECTHOCTH, OTIMCHIBATD
Hemoncmpavyuu: UX BUJIOBOM COCTaB U CTPYKTYPY.
Tabauywl u cxemvl: «ATPOLICHO3Y. CpaBHHBATh COCTaB U CTPYKTYPY
Obopyodosanue: KomeKus «BpeIuTeny | mpupoaHbIX SKOCHUCTEM U
BKHEHIINX CEIbCKOXO03SICTBEHHBIX arpo’KOCHUCTEM, arPOIKOCUCTEM U
KYJBTYp» ypOO3KOCUCTEM
4.5 | buocdepa— VYuenue B. U. Bepranckoro o 6uocdepe. | PackpsiBaTh comepikanie TEPMUHOB U
rinoOanbHas I'panuLibl, cocTaB U CTPYKTypa HOHATHI: 6rocdepa, KUBOE BELECTBO,

YKOCHUCTEMA 3EMIIU

ounocdepsrl. JKrBoe BEIIECTBO U €T0
byukiuu. OcobeHHocTu 6uochepnl Kak

JTUHAMHAYECKOE PAaBHOBECHE.
OuenuBatsh Bkaaa B. M. Bepnaackoro
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r7100abHOM HYKOCUCTEMBI.
JlnHamuueckoe paBHOBECHE U 0OpaTHAas
CBsI3b B Onocdepe.

Hemoncmpauyuu:

Iopmpemuwi: B. 1. BepHaackun.
Tabauywl u cxemwr: «O0IIas CTPYKTYpa
ouocdeps», «PacnpocTpaneHue ;XxU3HA
B Onocdepe», «O30HOBBIN dKpaH
ouocheps»

B CO3/IaHUE yueHus o ouocdepe.
XapakTepus3oBaTh cocTaB Ouocdepsl,
(YHKIIH )KUBOTO BeleCTBa Onochepsl
U onpeaesITh (Ha KapTe) 00J1acTH ero
HanOOJIBIIETO PACIPOCTPAHECHHUS.
[IprBOANUTE MPUMEPHI TPOSBICHUS
(bYHKIIMI )KUBOTO BellecTBa Onocdepsl,
OMOTre0XUMHUYECKOU JesITeTbHOCTH
YeIIoBeKa.

[lepeuncnsatb ocobeHHOCTH Ouochepsl
KaK II100a1bHOM AKOCUCTEMBI 3EMITH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTsI BemiecTB u PackpbiBaTh copepkaHne TEPMUHOB U
CYIIECTBOBAHMSI OMOT€OXMMHUYECKUE IIUKIIBI DJIEMEHTOB MOHSTUMN: TIEIOCTHOCTH OHOChEpHI,
ounochepsl (yrmepona, a3ota). KpYTOBOPOT BEILIECTB,

3oHanbHOCTH OHMocheprl. OCHOBHBIE OMOTCOXMMHYECKHE ITUKITBI
OMOMBI CyIIIH. 3JIEMEHTOB, 30HAIILHOCTH OMOChepsl,
Jemoncmpayuu: OMOMBI.
Tabauyst u cxemol: «KpyroBopot OnucelBaTh KPyroBOPOT BEILIECTB,
yraepoja B 6uocdepe», «Kpyropopot OMOreOXMMHUYECKHE ITUKIIBI a30Ta U
azoTa B IPUPOCH yraepojia B ounocdepe.
OOBACHITh NPUYUHY 30HAIBHOCTH
ouocdepsl. [lepeuncnsaTs u
XapaKTepU30BaTh OCHOBHBIC OMOMBI
cymu 3eMIu
4.7 | YenoBeuecTBO YenoseuecTBO B Ouochepe 3emin. PackpeiBath conep:xkanue TEpMUHOB U

B Ouocdepe 3emau

AHTpOTIOTEHHBIE U3MECHECHUS
B 6uocdepe. ['nobanbHbIE

TTOHSITUI: AHTPOIIOTCHHBIC N3MCHCHUS,
AKOJIOTUYECCKHUU KpHU3uc, r100aJIbHBIC
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IKOJIOTUYECKHUE MTPOOTEMBI.
Hemoncmpavyuu:

Tabauyvt u cxemol: «lIpumepHbIC
AHTPOINOTE€HHBIE BO3/ICCTBHUS

Ha [pUpoay», « BaxHenmme ncTOUHUKH
3arpsi3HEHHS BO3/1yXa U TPYHTOBBIX
BOJI», «IlouBa — BaxkHeMIIas
cocTabJsitolas ouocdepon», «PakTOpsI
aerpazanuu nousy, «[lapHuKoBbIN

ah ey, «DakTophl paIUOAKTUBHOTO
3arpsizHeHus: ouocdeps»; Kpacnas
kHura PO, n3o0paxxeHus: oXpaHseMbIX
BUJIOB PACTEHUI U KUBOTHBIX

poOJIeMBI.

XapakTepuszoBaTh OMOCPEPHYIO POIIh
YyeJoBeKa.

[IpuBOAUTH IPUMEPHI AHTPOIIOT€HHBIX
U3MeHeHH B buocdepe.

OneHnBaTh MOCTEACTBUS 3arpsI3HEHUS
BO3/IYILIHOM, BOJTHOM CPEbI, U3MEHEHUS
KJIUMaTa, COKpalleHus
O6uopa3zHoobOpasusi.

dopMyIUpOBaTH COOCTBEHHYIO TTO3UIINIO
110 OTHOIICHHIO K II00AThHBIM U
pPEruoHaIBHBIM YKOJOTHUECKUM
npo0emMaM, apryMeHTHPOBATH CBOIO
TOYKY 3pEHUS.

Ha3piBaTh NpUYUHBI TOSIBIICHUS
IIPUPOAOOXPAHHOMN ITUKHU,

packpbIBaTh 3HAaUEHHUE ITporpecca

JU1S1 TIPEOJIOJIEHUS SKOJIOTUYECKOTO
Kpu3uca

4.8

CocymiecTBoBaHME
IPUPOJIBI U
YeJI0BEUECTBA

Cocy1iecTBOBaHHE IPUPOJIBI U
yenoBeuecTBa. CoxpaHeHUe
Oouopa3zHooOpasusi Kak OCHOBA
ycToitunBocTr 6nocdeprl. OcHoBa
PaIMOHAIIBHOTO YIIPABICHUS
IPUPOTHBIMH PECYpCaMH B UX
UCIoyib30BaHue. JlocTmkenust Onooruu
¥ OXpaHa MPUPOIBI.

PackpsIBaTh copeprkaHue TEPMUHOB U
IIOHATHN: PALlMOHATIBHOE
IIPUPOOIIOIB30BAHNE, YCTOMUNBOE
pa3BUTHE, KO3BOJIIOLIHSL.
XapakTepu30BaTh pallOHAIBHOE
VICIIOJIb30BaHUE IPUPOIHBIX PECYPCOB;
OCHOBHBIE ITOJIOKEHUS KOHLEIIIUN
YCTOMYUBOI'O Pa3BUTHUSA
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Hemoncmpayuu:
Tabnuywvl u cxemsui: «buochepa u
YCJIIOBEK»
HToro yacoB o teme 9
Pe3epBHoE Bpems 2
OBIIEE KOJIMYECTBO 34
YACOB I10O ITPOTPAMME
TEMATHUYECKOE IINIAHUPOBAHHUE
10 KJIACC
Ne HanmeHoBaHMe pa3ie/ioB U TeM IPOrpaMMbl KoanuyectBo | DuexkrpoHHble (LM(poBbIe) 00pa3oBaTe/bHbIE
n/n 4acoB pecypcsl
1. | buoJsorus kak Hayka (2 yaca)
1.1 | buonorus B cucreMe HayK 1 bubmuoreka [{OK https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
1.2 | MeTo/ibI TO3HAHUS KUBOW TTPHPOJIBI. 1 bubnmoreka [{OK https://m.edsoo.ru/863e6122
Ilpakmuyeckaa paboma Nel «/cnonab30BaHHWE PA3TUYHBIX METOAOB IpU
M3YYCHUH OUOJIOTUYECKUX OOBEKTOB)
2. | 7Kusble cucTtembl 1 ux opranuzanus (1 yac)
2.1 | buonoruyeckue CUCTEMBI, IPOIIECCHI M KX N3yUYEHUE 1 bubmuoreka [{OK https://m.edsoo.ru/863e6564
3. | XumMu4eckni coCTaB M CTPOeHNe KJIeTKHU (8 yacoB)
3.1 | XuMudeckuii cocTaB KJIeTKU. Boja u MuHepasibHbIe COn 1 bubmmoreka LIOK https://m.edsoo.ru/863e674¢e
3.2 | depmeHTH — OMONTOTHYECKUE KaTanu3aTopsl. Jlabopamopuas paboma Nel 1 bu6mmoreka LIOK https://m.edsoo.ru/863e6b72
«M3yyeHue KaTaJTUTHYECKOW aKTUBHOCTH (EpMEHTOB (Ha mpuUMepe
aMHJIa3bl WIIH KaTaJIasbl)»
3.3 | YreBonsl. JInnunel 1 bu6mmoteka IIOK https://m.edsoo.ru/863e6870
3.4 | HykneuHoBsie Kuciotel. ATD 1 bubmuoreka [{OK https://m.edsoo.ru/863e6d5c
3.5 | Uctopus u metoas! u3ydeHus kietku. Knetounas teopus 1 bubnmoreka [{OK https://m.edsoo.ru/863e6e88
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3.6 | KneTka Kak 1eJ0CTHAs )KUBasi CUCTEMA 1
3.7 | benku. CoctaB 1 cTpoeHHE OEIKOB 1 bubmuoreka [{OK https://m.edsoo.ru/863e6b72
3.8 | CtpoeHue dSYyKapuOTHYECKOW KIETKU. Jlabopamophas paboma Ne2 1 bubmuoteka [{OK https://m.edsoo.ru/863e61f0
«M3ydeHne CTPOCHHS KJIETOK PAaCTEHUM, )KUBOTHBIX, TPHOOB M OaKTEpHil https://m.edsoo.ru/863e716¢
M0JT MEKPOCKOITOM Ha TOTOBBIX MHKPOIIPETIapaTax v UX OIMHUCAHUE)»
4. | ’KKusHeneATeIbHOCTD KJIEeTKH (6 4acoB)
4.1 | OOMeH BEIIECTB WM METAa00IN3M 1 Bu6nuoteka LIOK https://m.edsoo.ru/863e¢766¢
4.2 | ®orocuHTEe3. XEMOCHUHTE3 1 bu6mmoreka LIOK https:/m.edsoo.ru/863e7¢98
4.3 | DHepreTuYecKuii 0OMeH 1 bubmuoreka [{OK https://m.edsoo.ru/863e7aae
4.4 | Kuznenuwli 1ukn kinerku. Jlenenwe kietku. Mwutos. Jlabopamophas 1 bubmuoreka [{OK https://m.edsoo.ru/863e7dc4
paboma Ne3 «HabmoeHne MUTO3a B KJIETKaX KOHYMKA KOpeIlKa Jyka Ha
TOTOBBIX MUKpPOIIpemapaTax»
4.5 | buocunres Oenka. Peakius MaTpUIHOTO CUHTE3a 1 bubnmoreka [{OK https://m.edsoo.ru/863e796e
4.6 | Tpancusmus — OMocuHTE3 OenKa 1 bu6mmoteka IIOK https:/m.edsoo.ru/863e796¢
5. | Pa3aMHOKeHHe U MHAUBHAYAJIbHOE PA3BUTHE OPTraHU3MOB (5 yacoB)
5.1 | Heknerounsle (pOpMBI KU3HU — BUPYCHI 1 bu6mmoreka LIOK https://m.edsoo.ru/863e7540
5.2 | ®opMBbI pa3sMHOKEHUSI OPTaHU3MOB 1 bu6mmoreka LIOK https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
5.3 | Meiio3 1 bu6mmoteka IIOK https://m.edsoo.ru/863e7f4a
5.4 | Obpa3zoBaHue U pa3BUTHE TTOJIOBBIX KJIeTOK. OTUIOA0TBOPEHHE. 1 bubmuoreka [{OK https://m.edsoo.ru/863e81b6
Jlabopamopnas paboma Ned «I3ydeHue CTpOCHHS TMOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIpemapaTax»
5.5 | UnguBuayanpHOE pa3BUTHE OPraHU3MOB 1 bubnmoreka [{OK https://m.edsoo.ru/863e8436
6. | HacaencTBeHHOCTh M H3MEHYMBOCTH (8 4acoB)
6.1 | 'eneTrnka — HayKa O HaCJICICTBEHHOCTH U U3MEHYHUBOCTH 1 bu6mmoteka IIOK https://m.edsoo.ru/863e8612
6.2 | 3aKOHOMEPHOCTH HacJIeI0BaHUS MIPU3HAKOB. MonorubpuaHoe 1 bubmuoteka [{OK https://m.edsoo.ru/863e8878
CKpEIBaHHE
6.3 | AurubpumHoe CKpelmMBaHWe. 3aKOH HE3aBUCHMOIO  HACIICJOBAHUS 1 bubnmoreka [{OK https://m.edsoo.ru/863e89a4
MIPU3HAKOB
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6.4 | CuemieHHOE HacleqOBaHUE TPU3HAKOB. Jlabopamopuas paboma Ned 1 bubnmoreka [{OK https://m.edsoo.ru/863e8c60
«M3ydyeHue pe3yabTaToB MOHOTHOPUIHOTO U AUTHOPHUIHOTO CKPEIMBAHUS
y IPO30( Bl HA TOTOBBIX MUKPOIIPETIapaTax»
6.5 | 'eneruka nosa. HacnenoBanue npu3HaKoB, CIEIMJICHHBIX C TTOJIOM 1 bu6mmoteka IIOK https://m.edsoo.ru/863e8c60
6.6 | U3smenunBocTs. HeHaciaencTBeHHAss N3MEHUYUBOCTD. 1 bu6mmoreka IIOK https://m.edsoo.ru/863e8efe
Jlabopamopnas ~ paboma  Ne6  «3ydenme  MOIUBUKAIHMOHHON
HU3MCHYUBOCTHU, IIOCTPOCHUC BApUAIIUOHHOIO psaa U BapHaI.[HOHHOﬁ
KpHUBOW»
6.7 | HacnencrBeHHass M3BMEHUUBOCTh. JlabopamopHas paboma Ne7 «Ananu3 1 bubmuoreka [{OK https://m.edsoo.ru/863e8efe
MYTaIi y Ip0o30(pHIbI HA TOTOBBIX MUKPOIIPETIapaTax»
6.8 | 'eneTnka yeaoBeka 1 bub6mmoreka LIOK https://m.edsoo.ru/863e8d78
6.9 | O6o0mmenue no Teme «HacnenCTBEHHOCTh U U3MEHUYUBOCTH OPTaHU3MOBY 1
(pe3epBHBI ypOK)
7. | Ceaexkuust opranu3mMoB. OCHOBBI 0HOTexXHOI0rNH (3 yaca)
7.1 | Cenexums Kak HayKa U MPOIECC 1 bu6mmoteka IIOK https:/m.edsoo.ru/863e¢9214
7.2 | MeTOoIbl ¥ TOCTUKEHUS CEICKIIUA PACTEHUN U KUBOTHBIX 1 bu6mmoteka IIOK https://m.edsoo.ru/863e¢9214
7.3 | BUOTEeXHOIOTHS KaK OTPacib MPOU3BOJICTBA 1 bubmuoreka [{OK https://m.edsoo.ru/863¢9336
O01mee KOJMYECTBO YaCOB 0 MPpOrpaMMme 34
11 KJIACC
Ne HaumeHoBaHue pa3iejioB M TeM NMPOrPaMMBbI KosmyecTBo | JuaexkrpoHHble (undpoBbie) 00pa3oBaTebHbIE
n/n 4acoB pecypcsl
1. | DBosounoHHast OuoJiorus (9 yacon)
1.1 | DBomtous 1 METOBI €€ N3YUEHUS 1 bu6mmoreka LIOK https://m.edsoo.ru/863ea20e
1.2 | UcTopus pa3BUTHs IPEACTABICHUA 00 3BOJIOIIMHI 1 bubmuoteka [{OK https://m.eds00.ru/863e¢9570
1.3 | MuUKpO3BOIIOITHS 1 bu6mmoreka IIOK https:/m.edsoo.ru/863e9cle
1.4 | Ionmynsmust Kak 3JIeMeHTapHast €IUHHIIA BUA U 3BOJIIOLNN. Jlabopamophas 1 bu6mmoreka LIOK https://m.edsoo.ru/863e99c6
paboma Nel «CpaBHeHHE BUI0B 0 MOP(OIOTHYECKOMY KPUTEPHUIO
1.5 | JABmxymue cuiisl (3JeMeHTapHble (DaKTOPhI) SBOTIOLUN 1 bu6mmoreka LIOK https://m.edsoo.ru/863e9da4
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1.6 | EcrecTBeHHBII 0TOOP U €ro GopMbI 1 bu6mmoreka LIOK https://m.edsoo.ru/863e9ed0
1.7 | Pe3ynpTaThl  3BOJIOIUU: MPUCTIOCOOICHHOCTD OpPraHU3MOB W 1 bubmuoteka [{OK https://m.edsoo.ru/863e9fde
BumooOpazoBanue.  Jlabopamopuas ~— paboma  Ne2  «OnmcaHue
MPHUCIIOCOOJICHHOCTH OpPTaHU3Ma B €€ OTHOCUTEILHOTO XapaKTepay
1.8 | HanpaBneHust ¥ IyTH MaKpOIBOIIOIUH 1 bubmuoteka [{OK https://m.edsoo.ru/863e9fde
1.9 | HeobpaTuMoCTh 3BOJIOLUH 1 bubmmoreka LIOK https://m.edsoo.ru/863e9cle
2. | Bo3HukHOBeHMe U pa3BUTHE KU3HU Ha 3eMuie (9 yacoB)
2.1 | Ucropus xu3HU Ha 3eMJI€ U METOJbI €€ N3YyUEHUS 1
2.2 | I'umoTe3sl MPOUCXOXKIACHUS )KU3HU Ha 3eMIIe 1 bu6mmoteka IIOK https://m.edsoo.ru/863eaSabd
2.3 | Pa3BuTHe XU3HM HA 3eMJIC 110 APaM | Iepruoaam 1 bubmuoteka [{OK https://m.edsoo.ru/863eabbe
2.4 | OCcHOBHBIE OTambl 3BOJIIOLMU PACTUTEIBHOTO M JKUBOTHOTO MHpa. 1 bu6mmoreka LIOK https://m.edsoo.ru/863ea8bc
IIpakmuyeckasn paboma Nel «3ydueHue UCKOMAEMBIX OCTaTKOB PaCTEHUI
1 )KUBOTHBIX B KOJUICKLIUAX»
2.5 | CoBpeMeHHas cUCTEMa OPTaHUYECKOTO MUPa 1 bubmuoreka [{OK https://m.edsoo.ru/863ea48e
2.6 | DBomronus YenoBeka (aHTPOIIOTEHE?) 1 bubmuoreka [{OK https://m.edsoo.ru/863eac2c
2.7 | ABwxyue cuibl ((haKTOphl) aHTPONIOTEHE3a 1 bu6mmoreka LIOK https://m.edsoo.ru/863ead44
2.8 | OCHOBHBIE CTaJANH PBOJIIOIIUHN YETOBEKA 1
2.9 | YenoBeudeckue pacsl ¥ MPUPOIHBIC aJalITAllU YEIOBEKa 1 bu6mmoreka LIOK https://m.edsoo.ru/863eaca2
2.10 | O6o6menne o TemMe «BO3HMKHOBEHHE W PAa3BUTHE JKU3HH Ha 3eMIie» 1
(pe3epBHBIIA YPOK)
3. | Opranusmsbl U OKpyxkawmas cpeaa (5 yacon)
3.1 | Oxomnorus Kak HayKa 1
3.2 | Cpenpsl 0OMTaHUS M SKOJIOTHYECKUE (PaKTOPHI 1 bu6mmoreka LIOK https://m.edsoo.ru/863eafec
3.3 | AGuotnueckue (hakTOopHI. Jlabopamophas paboma No3 1 bubmuoreka [{OK https://m.edsoo.ru/863eb10e
«Mopdonoruyeckne 0COOEHHOCTH PACTCHUM U3 Pa3HBIX MECT OOUTAHUS.
Jlabopamopnas paboma Ne4 «BnusiHuEe CBETa HAa POCT M PA3BUTHE YEPEHKOB
KoJeyca»
3.4 | buotuueckue GakTopsI 1 bubnmoreka [{OK https://m.edsoo.ru/863eb348
3.5 | Oxonornyeckue XapakTEpUCTUKU MOMYIISILIUHY. 1
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Ilpakmuyeckaa paboma Ne2 «IlogcuéT NMIOTHOCTH TMOMYNALMN pPa3HBIX
BUJIOB PACTEHUI»

4. | CooOuiecTBa U 3K0JI0OrHUecKre cucTeMbl (9 Yacon)
4.1 | CoobmiecTBa OPraHM3MOB — OMOIICHO3 1 bu6mmoreka LIOK https://m.edsoo.ru/863eb46a
4.2 | DKONOTHYECKHUE CUCTEMBI (IKOCHUCTEMBI) 1 bubnmoreka [{OK https://m.edsoo.ru/863eb46a
4.3 | OCHOBHBIE TIOKAQ3aTeH JKOCHCTEMBL. OJKOJOTHYECKHE MHPaAMUJIbIL. 1 bubnmoreka [{OK https://m.edsoo.ru/863ebSfa
CsoiicTBa 3xocucreM. Cykueccus
4.4 | IIpupoHbIE SKOCUCTEMBI 1
4.5 | AHTPONIOT€HHBIE YKOCUCTEMBI 1
4.6 | buocdepa — rmobanpHas sKocucTeMa 3eMITH 1 bubmuoreka [{OK https://m.edsoo.ru/863ebbSe
4.7 | 3aKOHOMEPHOCTH CYIIECTBOBAHUS OUOCGHEPHI 1 bubnmoreka [{OK https://m.edsoo.ru/863ebd16
4.8 | YenoseuecTBO B buochepe 3emin 1
4.9 | CocymiecTBOBaHHE TPUPOIBI U YETOBEUECTBA 1 bubmuoteka [{OK https://m.edsoo.ru/863ebale
4.10 | O6o6menue Tembl «Co0O0IeCTBa M IKOJOTHICCKUE CHCTEMBD (Pe3epPBHBIN 1
YPOK)
O01mee KOJMYECTBO YaCOB 0 MPpOrpaMMme 34
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