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IHHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTHH  TEOPETHUECKYIO  OCHOBY
Ui ONpENENICHUs TMOAXOM0B K (POPMHUPOBAHUIO COAEPKAHHUA Y4YEOHOTO MpenMera
«buonorus» COCTABUJIH: KOHLIETITyaJIbHbIE MOJIOKEHUS dI'oC COO
0 B3aUMOOOYCIIOBJICHHOCTH II€JIeH, COEP KaHU, PE3yIbTaTOB 00yUeHHs U TpeOOBaHU
K YPOBHIO MOJTOTOBKHM BBITYCKHUKOB, MOJOXEHUS 00 OOMMX LENsAX W NpUHLHUIAX,
XapaKTEepPU3yIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro 00IIero oopa3oBaHus
B Poccuiickoii denepannu, a Takxke MOJTOKEHHS O crielnupruke OHOJIOTHH, €€ 3HAaUeHUU
B ITI03HAHUU KUBOU MTPUPO/IBI U 00ECTIEUEHUH CYILIECTBOBAHUS YEIOBEUECKOT0 OOLIECTBA.
CornacHO Ha3BaHHBIM TIOJIOKEHUSIM OTpPEACNICHbl OCHOBHBIE (YHKIIMH MPOTPaAMMBbI
110 OMOJIOTHH U €€ CTPYKTypa.

[Iporpamma mo OMOJIOTMU NaeT MpEACTaBICHHE O IeNsIX, 00 oOlel cTpaTeruu
oOy4eHHs, BOCOUTAHUS W Pa3BUTHS 00ydaroUUMXCsl CPeICTBAMH Y4eOHOro mpeaMera
«buonorusy, omnpenenser o0sA3aTeNbHOE NPEIMETHOE COJEpPKaHUE, €ro CTPYKTYpY,
pacupenesieHue 1o pas3iesiaM U TeMaM, PEKOMEHIYEMYO IIOCIIEI0BATEIbHOCTh U3yYEHUS
y4eOHOro MaTeprasa ¢ y4eTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, TOTHKU
00pa3oBaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00YyUYarOIINXCS.

B mporpamme mo OHOIOTHMM Tak)Ke yUWUTHIBAIOTCS TPeOOBAHMS K IJIAHUPYEMBIM
JUYHOCTHBIM,  METampeIMETHbIM M  MPEAMETHbIM  pe3yjbTaTam  OOydeHUus



B (pOpMHpPOBAaHUM OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIBHON IEATENbHOCTH/Y4eOHBIX
JEUCTBUN 00YyYaIOLIUXCs IO OCBOCHUIO CO/IEPKAHUSI OMOJIOTUYECKOr0o 00pa3oBaHUsl.

B mporpamme mo Ouosormm (10—-11 xmaccel, 0a30BBIA YpPOBEHB) peaaTn30BaH
NPUHIMUI [PEEMCTBEHHOCTH B HW3YYEHUM OWOJNOruM, Onarojaps 4YeMmy B HeH
IPOCMATPUBAETCS HAMPABIEHHOCTh HA Pa3BUTUE 3HAHUMN, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUSA, IEHHOCTHBIX OpPUEHTAIMH  JIUYHOCTH,
AKOJIOTUYECKOTO MBIIIJIEHUS, TIPEICTABICHUNA O 3JJ0POBOM 00pa3e *U3HU U OEPEKHBIM
OTHOIIIEHHEM K OKpy’Kalmeld npupoanon cpene. [lostomy Hapsgy ¢ u3ydeHHEM
0011eOMOIOTUYECKUX TEOPHM, a TaKkKe 3HAHUI O CTPOCHUHU KUBBIX CHUCTEM Pa3HOTO
paHra U CYIIHOCTH OCHOBHBIX [MPOTEKAIOIIMX B HHUX IHPOLECCOB B IPOrpaMme
10 OMOJIOTHH y/IeJICHO BHUMAaHNE HCIIOJIb30BAHUIO MTOTyUYE€HHBIX 3HAHUH B TOBCETHEBHOMN
KU3HU TS PEIICHUS MPUKIIAIHBIX 3a]1a4, B TOM YUCie: MPOGUIAKTUKN HACIIECTBEHHBIX
3a00JIeBaHUN Ye€JIOBEKa, MEAMKO-T€HETHMYECKOIO KOHCYJIbTUPOBAaHUS, OOOCHOBaHUS
HKOJIOTMUYECKH IIEJIeCO00Pa3HOr0 TMOBEACHHUS B OKPYXKAIOUIEH NPUPOAHON Cpene,
aHalM3a BIMSHHUA  XO3AWCTBEHHOM  NI€ATEIBHOCTHM  4YEJIOBEKa Ha  COCTOSIHUE
IOPUPOIHBIX M MCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHHUMAaHMS K MPUKIATHON
HaIpaBJIEHHOCTU Y4eOHOro npeamera «buosorus» MNpoJUKTOBAHO HEOOXOJUMOCTBIO
o0OecrieyeHus YCJIOBMM JJisi pPEIICHHs OJHOW M3 aKTyalbHbIX 3a7ad IIKOJIbHOIO
OMOJIOTUYECKOr0 00pa30BaHMs, KOTOpas Mpeanoiaaraet (opMupoBaHue y 00ydaromuxcs
CHIOCOOHOCTH  aJalTUpPOBAThCSl K  U3MEHEHUSM JIMHAMUYHO  Pa3BHUBAIOIIETOCS
COBPEMEHHOTO MHpA.

[IporpamMMa 1Mo OMOJOTHU SBISETCS OPUEHTUPOM [UIsl COCTaBICHHS pPabounx
IporpaMM, aBTOPbl KOTOPBIX MOTYT IPEIOKHUTH CBOM BapuaHT IMOCIIEIOBATEIbHOCTH
W3YYCHHUS U CTPYKTYpbl Y4eOHOTO Marepuala, CBO€ BHJEHHE IMyTel (HOpMHUPOBAHHMS
y obyuaromuxcsi 10—11 kmaccoB mpeAMETHBIX 3HAHUN, YMEHUU U CIIOCOOOB ydeOHOM
ACSTENIBHOCTH, a TaKKe METOJUYECKHX pEeHICHWH 3aJad BOCIMUTAHHUS W Pa3BUTHUSA
cpeacTBaMu ydeOHOTO mpeameTa «bruonorus.

buonorust Ha ypoBHE cpeaHero o0miero oO0pa3oBaHHs 3aHMMAET Ba)XKHOE MECTO.
On oGecneunBaeT popMupoBaHUE Y O0yUAIONIUXCS MPEACTABICHUI 0 HAYYHON KapTUHE
MUpa, pacmmpsieT U o000LIaeT 3HaHUS O >KUBOW MPHUPOJAE, €€ OTIMYUTENIbHBIX
MpHU3HAKaX — YPOBHEBOW OpPraHM3allid U 3BOJIOLUH, CO3/1Aa€T YCIOBUS IJIS: MO3HAHUA
3aKOHOB XHUBOW MPUPOABI, (OPMUPOBaHUS (PYHKIIMOHATHHONH TPAMOTHOCTH, HaBBIKOB
3I0POBOTO M O€30I1acHOr0 oOpa3a »KW3HHU, SKOJOTHUYSCKOr0 MBIILICHHS, [ICHHOCTHOTO
OTHOIICHUS K )KUBOU MPHUPOJIC U YETIOBEKY.

Bonbmioe 3HaueHue OHMOJOTUST WMMEET TakKXKe s PEIICHUsS BOCIUTATENbHBIX
Y Pa3BUBAOIINX 33]1a4 CPEHETO OOIIEro 00pa30BaHus, COIMATU3AIMN 00yYaIOIIUXC .
Nzydenne Ononornu oOecreuynBaeT yCIOBUS Uit (POPMUPOBAHUS MHTEIUICKTYaIbHBIX,
KOMMYHHMKAIIMOHHBIX W HWH(OPMALMOHHBIX HABBIKOB, JACTETHYECKON KYJbTYpHI,
CIIOCOOCTBYET HMHTErpaluyd OHOJIOTMYECKMX 3HAHUW C MPEACTABICHUSMU U3 JIPYTUX
y4eOHBbIX MPEIMETOB, B YAaCTHOCTH, (u3MKH, XumMuu u reorpaduu. HazBaHHbIe
MOJIOKEHHUSI O TMpeIHa3HaYeHUH y4eOHOro npeamera «bHoIorus) COCTaBUIN OCHOBY



JUTSL  OTIPENIEICHUs] TOAXOJ0B K OTOOPY W CTPYKTYPHUPOBAHHMIO €r0 COJEp KaHUS,
MPEICTaBIIEHHOTO B IpOrpaMMe 1o OUOJIOTHH.

Ot6op conepxanus ydyeOHOro mnpeamera «buonorusi» Ha 0a30BOM YpOBHE
OCYULIECTBJIEH C MO3ULUHI KyJIbTYPOCOOOPAa3HOr0O MOJIX0/1a, B COOTBETCTBUU C KOTOPBIM
oOydJaroruecs: JOKHBI OCBOUTH 3HAHWSI M YMEHHUS, 3HAUUMbIC IS (OPMUPOBAHUS
00111ei KyJIbTYphI, ONPENEIISIONIUMEe MMOBEICHUE YEJIOBEKa B OKPYKAIOUIEH MPUPOIHOU
cpene, BOCTpEOOBAaHHBICE B TOBCEIHEBHOM KU3HU M MPAKTHUYECKON JI€SITEIHHOCTH.
Ocoboe MecTo B 3TOM CUCTEME 3HAHWI 3aHUMAIOT AJIEMEHTHI COACpPIKAHUS, KOTOPBIC
CIIy>KaT OCHOBOHM mJii (hOpMUPOBAHUS MPEJCTABICHUN O COBPEMEHHOW €CTECTBEHHO-
HAay4YyHOU KapTHUHE MHpa U IIEHHOCTHBIX OPUEHTAIMSX JIUYHOCTH, CIHOCOOCTBYIOIIUX
rymMaHu3aluu OMoJIOrn4ecKkoro o0pa3oBaHusl.

CtpyKTypupOBaHUE COJIEpKaHUs yUeOHOro MaTepuasia B porpaMme o Ouoiaoruu
OCYILIECTBJICHO C Y4Y€TOM IPUOPUTETHOTO 3HAYCHHS 3HAHUM 00 OTIMYUTEIBHBIX
OCOOCHHOCTSIX JKMBOW TMPUPOJBI, O €€ YPOBHEBOM OpraHU3allil U HBOJIOLUHU.
B cootBeTcTBUM € 3TUM B CTPYKType ydeOHOro mpeamera «buosorus» BbIICICHBI
CIEAYIOUIME COJepXkKaTelbHble JHUHUU: «buonorus kKak Hayka. MeToJabl HAy4YHOTO
no3Hanus», «KieTka kak Ouosiornueckas cuctemay, «OpraHusM Kak Ouosiormueckas
cucteMa», «CucreMa U MHOroo0Opasue OpPraHUYECKOro MHUpPay», «IBOJIOLHUS KUBOU
IPUPOJIB», « IKOCUCTEMBI U MPUCYLINE UM 3aKOHOMEPHOCTI.

[ens nzyyenus: yueOHoro npenmera «bruonorus» Ha 6a30BOM yYpOBHE — OBJIIAJICHHUE
OOyYaroNMMUCs 3HAHUSMHU O CTPYKTYPHO-(DYHKITMOHAJILHONW OpraHu3allii IKUBBIX
CHUCTEM pa3HOr0 paHra W TNPUOOpPETeHHE YMEHUW MCIOJIb30BaTh OSTU 3HAHMUS
JUISE TPAaMOTHBIX JCHCTBUHA B OTHONIICHHMH OOBEKTOB >KMBOW MPUPOJLI M PEIICHUS
Pa3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmxenue enu U3YUYCHHUS y4eOHOTO npeaMera «buonorus»
Ha 6a30BOM YpOBHE 00ECIIeYMBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOEHHE O0YYaIOIMMMUCS CUCTEMbl 3HAaHUM O OMOJIOTUUECKUX TEOPUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBUiaX,  CIyXaldX  OCHOBOM
1utst GOPMHUPOBAHUSA TPEJCTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MUPA, O METOAaX
HAy4HOTO TIO3HAHUS, CTPOSHUH, MHOTOOOPa3Uuu U 0COOEHHOCTSIX )KMUBBIX CUCTEM PA3HOTO
YPOBHSI OpraHu3allud, BbIJAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX MCCIEAOBAHUAX
B OMOJIOTHY;

dbopmupoBaHre y  0OydYaromuxcsi — TO3HABATENBHBIX, HMHTEIICKTYyaIbHBIX
¥ TBOPYECKHUX CITOCOOHOCTEH B TIPOIIECCe aHAINM3a JaHHBIX O MMYTSAX Pa3BUTHS B OMOJIOTUN
Hay4YHBIX B3IJISIJI0B, UJEH U MOJIXOJOB K M3YUYCHHUIO >KUBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHH3aIliy;

CTaHOBJICHHE y OOyYarOMIMXCS O0MIeH KyIbTyphl, (DYHKIIMOHATBEHON IPaMOTHOCTH,
pa3BUTHE YMEHHN OOBSCHATh M OIICHUBATH SIBIICHUS OKPYXKAIOIIETO MHpa KUBOUH
MIPUPOIBI HA OCHOBAHWY 3HAHWU U OTIBITA, TIOJYYCHHBIX MPU U3YYECHUU OMOJIOTHN;

dbopMmupoBaHre y  OOy4aloOmUXCS yYMEHUW  WUTFOCTPUPOBATH  3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TIPAKTUYECKON JIEATETLHOCTH YEJIOBEKa, pa3BUTHU
COBPEMEHHBIX MEAUITUHCKUX TEXHOJOTUH U arpOOMOTEXHOJIOTHIA,



BOCIUTaHHE YOEKIECHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM KMBOU
MIPUPOILI, HEOOXOIUMOCTH OEpPEKHOTO OTHOIIECHHUS K HEM, COOITIOICHUS A TUIECKUX HOPM
IPU MPOBEJCHUU OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAaHWE IICHHOCTH OWOJIOTUYECKUX 3HAHMM JUIS TOBBIIIEHUS  YPOBHSA
HKOJIOTMUYECKOM KYIbTYpPHI, A1 (GOPMUPOBAHHSI HAYYHOTO MUPOBO33PEHUS;

IIPUMEHEHUE NPHUOOPETEHHBIX 3HAHUM M YMEHUW B IIOBCEITHEBHOW KU3HU
JUTSL OTICHKU TIOCIIEJICTBUNA CBOEH JEsATEILHOCTH MO OTHOLIEHUIO K OKpYXalolleh cpee,
COOCTBEHHOMY 370POBBIO, OOOCHOBaHHE U COONIOIGHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpemnero oOmero oOpasoBanus —«buonorus», u3yyaemas
Ha 0a30BOM YPOBHE, SIBJISIETCS 003aTEIbHBIM YUEOHBIM ITPEIMETOM, BXOSIIINM B COCTAB
npeaMeTHon obnactu «EcTecTBeHHO-HAay4YHbIE TTPEAMETHI».

OO6miee ynca0 YacoB, PEKOMEHAOBAHHBIX I M3ydeHUs Ouonoruu, — 68 dacos:
B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Hefieno).



COLEPKXAHUE OBYYEHMUSA

10 KJIACC

Tema 1. buojsiorusi kKak Hayka

buonoruss kak Hayka. CBsi3b OHMONOTMHM C OOUIECTBEHHBIMHU, TEXHHUYECKUMHU
U IPyTUMU €CTECTBEHHBIMH HayKaMu, puiocodueid, STUKOA, 3CTETUKOI 1 ipaBoM. Poib
ouonorud B (GOPMHPOBAHUM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJOTHYECKHUX HayK.

Meroabl MO3HAHMS KUBOW MPHUPOABl (HAOIIOJEHUE, SKCIIEPUMEHT, OIHUCAHUE,
n3MepeHue, Kiiaccuukalus, MoJIeIMPOBaHUE, CTATUCTUYECKAst 00padOTKa JaHHBIX ).

Jemoncmpawuu:
llopmpemuwi: Y. Japsun, I'. Mengens, H.K. Konbuos, [Ix. Yorcon nu @. Kpuk.
Tabauywl u cxemol: «MeTOJIbI TO3HAHUS JKUBOU TTPUPOJIBI».

Jlabopamopnsie u npakmuueckue paoomoi:
[Ipaktuueckas padora Ne 1. «Vcnonb30BaHue pazau4HBIX METOJ0B MPU U3YYCHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cCUCTEMBI U HX OPraHU3AIUs

XKupble cucteMbl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus Ouonoruu. OTimuue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpasue. YPOBHH OpraHu3alli OWOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIMA, NOMYJISIHUOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOT€0LIEHOTUYECKUI ), OUOC(hEpHBI.

Hemoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIE PU3HAKU KUZHI», « Y POBHU OpTaHU3AINH KUBOU
IPUPOJIBI.

Obopyodosanue: Mmoaenb MmoJiekyibl JJHK.

Tema 3. XuMnuyeckuii cOCTaB M CTPOEHHE KIETKH

XUMHUYECKAM COCTaB KIETKUM. XUMHYECKHE DJEMEHTBI: MAaKpO3JIEMEHTHI,
MHMKPO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEIIECTBA.

@yHKINUK BOABI U MUHEPAJIBHBIX BEMIECTB B KJeTKe. [lonep;xanue oCMOTHUYECKOTO
OanaHca.

benku. CoctaB u cTtpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHumble ¥ 3aMEHUMBIE aMHUHOKUCIIOTHI. AMHUHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl OCJTKOBOW MOJIEKYJIbI (TIepBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckne QpyHKIMN OEIKOB.

depmeHTHl — Omonornueckue katanmm3aTopbl. CTpoeHue (GepMeHTa: aKTHUBHBIM
IEHTp, cyocTpaTtHas cnenuduyHocTs. Kodhepmentrsl. Butamunbl. Otnuuus GepMEeHTOB
OT HEOPTaHWYECKUX KaTaJnu3aTOPOB.



VYrieBoapl: MOHOCaxapuibl (TJIHOKO3a, prb03a M Je30KCHpr003a), Arcaxapuibl
(caxaposa, JlakTOo3a) MW MOJUCaxXapuabl (Kpaxmaja, TJIMKOI€H, IEJUII0JI03a).
buonornyeckue QpyHKIIMN YTIII€BOIOB.

Jlunuaer: Tpuraunepuasl, Gochonunuapl, crepouisl. ['uapodunbHO-TUIPODHOOHBIE
cBoiictBa. buonornueckue ¢ynkuun aunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB
Y JTUIUJ0B KaK UCTOYHUKOB YHEPTHH.

Hykneunossie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnoT. Crpoenne u ¢Qyukiuu [IHK. Crpoenne um ¢ynknuu PHK. Buast PHK.
AT®: ctpoenne u GyHKIUH.

[utonorus — Hayka o kjeTke. Knerodunas Teopusi — npuMep B3aUMOJACUCTBUS UAEH
U (HaKTOB B HAYYHOM MO3HAHUHU. MeTOIbl U3yUEHUS KICTKH.

Krnerka kak menoctHast »kuBas cucrema. OOIIMe NMPU3HAKK KIIETOK: 3aMKHYTas
Hapy»Hass MeMOpana, mosiekysbl JIHK kak renernueckuii ammapar, cucTeMa CHHTE3a
Oenka.

Tumnbl KJIETOK: 3yKapuoTHuecKkas M Npokapuotuyeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTudeckoi kietku. Kiuetounas crenka 6akrepuit. CTpoeHUE 3yKapuOTUUECKOU
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENILHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAas CTEHKAa, TJIMKOKAJUKC,
ux (yskuu. Ilnasmatudeckas mMemOpaHa, ee cBoicTBa W ¢GyHkuuu. [{uroruasma
u ee opraHounbl. OgnomeMOpanHbie opraHouabl kietku: JIIC, anmapar T'onbmxu,
nu30coMbl.  [loyaBTOHOMHBIE  OpPraHOWABI KIJIETKH: MHUTOXOHAPHUM, TIJIACTUJIBI.
[Tpoucxoxaenre MUTOXOHAPUM U TacTul. Bunel mnactua. HememOpaHHbie OpraHOU bl
KJIETKH: PUOOCOMBI, KJIETOUYHBIM MEHTP, HEHTPHUOIH, PECHUYKH, KIYTUKU. DyHKIMH
OpraHouJ0B KJIETKU. BKitoueHus.

SAnpo — perynstopublii meHTp kieTku. CTpoeHue siapa: saepHas 000J0uKa,
KapuoIuiazMa, XpOMaThH, SAPHIIKO. XPOMOCOMBI.

TpaHCHOPT BEWIECTB B KIIETKE.

Jlemoncmpayuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos,
k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxiun, K.M. bap.

Jluaepammer: «PacnipenenieHne XUMHUYECKUX AJIEMEHTOB B HEKMBOW TMPUPOIEL,
«Pacripenenenre XMMAYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIE.

Tabauyvr u cxemvr: «llepuonuueckass TaOaMIAa XUMHYECKUX DJIEMEHTOBY,
«Ctpoenue MoOJeKynbl BOJb», «buocunTes Oenkay, «CTpoeHHE MOJICKYJIBI O€lKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotsl. JJHK», «Ctpoenune monexyist ATDy,
«CTpoeHue »yKapuOTUYECKOW KIeTKW», «CTpoeHuEe >XKMBOTHOM KieTku», «CTpoeHue
pacTUTENIbHOM KIIETKHW», «CTpPOCHHE MNPOKApPHUOTHUECKON KieTkuy, «CTpoeHue sapa
KIIETKNY, « YTIEBOABD, «JIUIIHIbD.

ObopyodosaHnue: CBETOBOM MHKPOCKOM, O0OpyIOBaHHE MJisi TMPOBEACHUS
HAOMIOACHUM, W3MEPEHU, DSKCIEPUMEHTOB, MHUKPONpEMapaThl  PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.



Jlabopamopnuie u npakmuyeckue padoomol:

JlabopatopHast padota Ne 1. «M3yyeHue xkaTaauTHUECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTalla3bl).

JlabopatopHnast padota Ne 2. «M3yyeHue cTpoeHUs] KIETOK PacTEHUM, >KUBOTHBIX
U OaKTepHil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMUCaAHUEY.

Tema 4. ’KusHenesiTeJIbHOCTb KJIETKH

OOmen BemiecTB, Wi MeTabomm3M. AccUMUAIUSA (TUIACTUYECKHA OOMEH)
U JUCCUMUIISALUS (PHEpreTHyeckuid OOMEH) — JBE CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEHIECTB M JOHEPIMM B TOHUMAaHUU
MeTaboIM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOPHBINM u reTeporpodHbiii. Ponb (epmeHTOB
B 0OOMEHE BEIIECTB U MPEBPAILCHUHN YHEPTUU B KIIETKE.

®dotocunTe3. CBeToBast U TeMHOBasi (a3bl (porocunrte3a. Peaknuu porocunresa.
OddextuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (HOTOCHUHTE3a IS KU3HU Ha 3emuie. BiusHue
yciaoBuM cpeapl Ha (HOTOCHHTE3 M CIOCOOBI TMOBBIIIEHUS €Tr0 MPOJYKTUBHOCTH
Y KYJIBTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepun. 3HAUCHHE XEMOCUHTE3a IS JKU3HU
Ha 3emJIe.

OHepreTuueckuii oOMeH B KieTke. Pacmiersienne BeecTB, BbIJIEICHHUE
U aKKyMyJMPOBAaHUE SHEPIHH B KJIETKE. DTalbl dHEPreTUYecKoro oomena. ['nmukonus.
bpoxenne wu ero Buabl. KHCIOpOAHOE OKHUCICHHE, WU KIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunpoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peakuuu marpuunoro cuntesa. I'enetudeckas undopmarus u JJHK. Peanuzanus
reHEeTUYeCKO HHpopMauuMu B KJIETKe. ['€HeTMYecKHil KO M €ro CBOWCTBA.
Tpanckpuniust — matpuubii cuaTe3 PHK. Tpancnsmus — 6uocunTes Oenka. DTarbl
TpaHcisiuu. KonupoBanue amuHokucaot. Pois pubocoM B OMocuHTE3€e Oeka.

Heknerounsie ¢Gopmbl JKM3HU — BUPYCHl. VICTOpUST OTKpBITHUSL BUPYCOB
(I.1. WanoBckuii). OCOOEHHOCTH CTPOCHHS U IKU3HCHHBIH IIMKJI BHUPYCOB.
baktrepuodaru. bone3snu pacteHuii, )KUBOTHBIX M YEJIOBEKA, BBI3IBAEMbIC BUPYCAMH.
Bupyc ummynonedummura uemoBeka (BUY) — BozOymurens CIIWJla. OO6partnas
TPAHCKPUIIHUS, peBepTa3a U uHTErpasa. [Ipoduiaktuka pacrnpocTpaHeHUs BHPYCHBIX
3a00JIeBaHUN.

JHemoncmpavyuu:

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

Tabnuyvr u cxemvi: «Tunbl nuTaHus», «Metabomusmy, «MUTOXOHAPHUIY,
«JHepreTnueckuii  oOMeH», «Xiopomnacty, «®Porocunredy», «Crpoenme JIHK»,
«Ctpoenne u (yHKIIMOHWpPOBaHHE TeHa», «CuHTE3 Oenmka», «I eHeTWYeCKud KOomy,
«Bupyco», «bakrepunodarm», «Ctpoernne u ku3HeHHbIM 1wkia Bupyca CIIU/a,
Oakrepuodaray, «Pemmkarus JTHK.



Obopyoosanue: wmonenu-anmukanuu «Yasoenne JIHK wu  Ttpanckpumnmsy,
«buocunres Oenkay, «CTpoeHHe KIETKN», MoJienb cTpyKTypbl JTHK.

Tema 5. PasMHoOXkeHNe U HHANBUIYAJIbHOE PAa3BUTHE OPraHM3MOB

KiteTouHblil IUKII, WM )KM3HEHHBIN UK KieTku. MHTepdasa u mutos. [Iponeccsl,
nporekaromue B uHTepdaze. Pemnmkanusa — peaxmuss matpuyHoro cuuteza JIHK.
CrpoeHue XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHM. JIUTIIONIHBIA U TallJIONIHBIN
XpOMOCOMHBIE HaOoOphl. XpomaTuabl. lluTomornueckue OCHOBBI Pa3MHOXKEHUS
Y UHIUBUYAJBHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetku — Muto3. Cragum murtosza. [Iponeccel, npoucxoaaume Ha pa3HbIX
CTaAMSIX MUTO3a. BUOJOTHYECKHT CMBICT MUTO3A.

[IporpamMmmupyemasi TuGenb KJIETKU — aloITo3.

®opmbl pa3MHOXKEHMsI OpPraHM3MOB: Oecronoe W mosnoBoe. Buasl Oecnosioro
Pa3MHOXEHUS: JCJICHHE HaJABOE, IIOYKOBAaHUE OJHO- M  MHOTOKJIETOYHBIX,
cnopooOpa3oBaHHE, BEreTaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KJIOHMPOBAaHUE
OpraHU3MOB, €r0 3HAYC€HHE IS CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €0 OTINYMUS OT OECIIONOTO.

Meiioz. Cragunm Menoza. Ilponeccel, mnpoucxondimue Ha CTaausIX Melosa.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. bruosiorndeckuii cMbICa U 3HaYEHUE
Meno3a.

['amerorene3 — mporuecc 00pa3oBaHUs MOJIOBBIX KJIETOK Yy *UBOTHbBIX. [loyioBbIE
JKeJe3bl: CEMEHHUKU U sIMYHUKUA. OOpa3oBaHME U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaro3ou, SMIEKIeTKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOEHUS
SIMIIEKJIETOK M criepMaTo3ouioB. OmnogoTBopenue. [lapTeHorenes.

NunuBuayanbHoe  pa3BuTHe  (OHTOTEHE3). OMOpUOHANIBHOE  pa3BUTHE
(amOpuorenes). Ortambl IMOPUOHAIBHOTO PAa3BUTHUS Y TO3BOHOYHBIX YKUBOTHBIX:
apobseHue, racTpyyauusa, opraHorere3. [locTaomOpHoHanbHOE pa3BuUTHE. THUIIBI
MOCTAMOPUOHANIBHOTO PA3BUTHA: NPsIMOE, HempsiMoe (IMYMHOYHOE). BimsiHue cpenbl
Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXK/IEHHBIE YPOJICTBA.

Poct u pa3Butue pacrennid. OHTOreHe3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJuu Pa3BUTHSL.

Jemoncmpavuu:

Tabnuyvt u cxemwvl. «DOpPMBI  Pa3MHOXKEHHUS  OPraHU3MOBY»,  «JIBoitHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX PacTeHUW», «BereraTuBHOE pa3MHOXKEHHUE PACTEHUNY,
«Jlenenue kineTku 6axkTepuity, « CTpoeHNE MOJIOBBIX KIETOK», « CTPOCHHE XPOMOCOMBI,
«Knerounsii ukn», «Pemukanus [JHK», «Mutosy, «Meio3y», «lIpsiMoe u HenpsiMoe
pazButue», «l'amMeToreHe3 y MIICKOMMUTAIOMINX W 4YeloBeka», «OCHOBHbBIE CTaauu
OHTOT'€HE3a.

Obopyoosanue: MHKPOCKOTI, MHKPOITPENAPATHI «CrnepMaTo30uibl
MJICKOITUTAIOWIETO», «Siueknerka muiekonuraromero», «KapnokumHes B KIETKax
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KOpelllKa JyKa», MarHuTHas Mojeib-aniumkanus «J/lenenune knetku», moxaens JJHK,
MojieNIb MeTa(azHOil XPOMOCOMBI.

Jlabopamopnuie u npakmuyeckue paoomol:

Jlabopatopnas padota Ne 3. «Habnrogenne MuTo3a B KJIETKaX KOHYHMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOTIPEIapaTax».

Jlaboparopnas pabota Ne 4. «/3yueHne CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpeIiapaTax.

Tema 6. HaciieacTBEHHOCTh M N3MEHYUBOCTH OPraHM3MOB

[Ipenmer u 3agaum reHetuku. Mcropus pa3BuTus TreHETHKH. Poib 1UTOI0TUM
1 SMOPHOJIOTUU B CTAHOBJICHUU T€HETUKH. BKI1am pocCUICKUX U 3apyOeKHBIX YUEHBIX
B Pa3BUTUE TEHETUKU. MeTObl T€HETUKHU (TMOPUAOJIOTHYECKUM, ITUTOTCHETUYECKUM,
MOJIEKYJIsipHO-TeHeTn4YecKui). OCHOBHBIE TEHETHUeCKHEe TMoHATUs. [ eHeTuueckas
CHUMBOJIMKA, UCITOJIb3YEMAsI B CXEMAX CKPEIINBAHUN.

3aKOHOMEpPHOCTU HACJIEIOBAaHUSl TMPU3HAKOB, YCTaHOBIEHHble [. Mennaenem.
MonoruOpuiHoe ckpelmuBanue. 3aKoH €AMHO00pa3usi THOPUAOB MEPBOrO MOKOJIECHUS.
[IpaBuno noMUHHUPOBaHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ MITOTE3a YMCTOTHI raMeT.
[TosmmHOE 1 HEMTOTHOE NOMUHUPOBAHUE.

JuruOpuaHoe CKpelluMBaHWe. 3aKOH HE3aBUCUMOTO HAcCJeIOBaHUS IPU3HAKOB.
[{uToreneTnueckne  OCHOBBI ~ JAUTUOPUIAHOTO  CKpENIMBaHUA.  AHaIM3UPYIOIIEe
cKkpemuBanue. Mcnoib30BaHWE aHATUM3UPYIOLIETO CKPEIIUMBAHUSA U1l ONPENECICHUS
re€HOTHIIa OCOOU.

CueruienHoe HacienoBanue mnpusHakoB. Pabora T. Moprana mo cuenjieHHOMY
HAaCJIEIOBAHNIO T'€HOB. HapyllieHue CuerieHnsi TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHS HACJIEACTBEHHOCTHU. | €eHETUUECKUE KAPTHI.

I'eneTnka mnona. XpOMOCOMHOE OINpEAENeHUE Ioyla. AYyTOCOMBI M IIOJIOBBIE
XpPOMOCOMBI. [ 'OMOTraMeTHBIE U TeTEpOraMeTHbIE OpraHu3Mel. HacienoBanne npu3HaKkos,
CLEIUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHbl N3MEHUNBOCTH: HEHACIIEACTBEHHAS U HAacIeACTBEHHas. Poib
Cpenbl B HEHACICJICTBEHHONW HW3MEHYHMBOCTH. XAapaKTEPUCTUKA MOMUPUKAIIMOHHON
U3MEHUMBOCTU. BapuanuoHHBIM psi U BapuauuMoHHas Kpusas. Hopma peakiuu
npu3Haka. KommuecTBeHHbIE U KAYECTBEHHBIE MTPU3HAKY U X HOpMa peakiuu. CBOKWCTBA
MOAU(UKAIIMOHHON N3MEHUYHUBOCTH.

HacnencrBennass, wiM TEHOTUNMYECKasl, W3MEHYMBOCTb. KomOuHaTUBHAs
M3MEHYMBOCTh. Mel03 U MOJI0BON MPOIECC — OCHOBA KOMOMHATUBHON W3MEHUHUBOCTH.
Myrtaunonnass u3MeHUHMBOCTh. Kitaccupukanus MyTauuii: reHHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtora W npuuuHBl MyTauuil. MyrtareHHele  QakTopbl.  3aKOH
FOMOJIOTHYECKUX PSAJIOB B HaceIcTBeHHOW n3MeHunBoctu H.M. Basuiona.

BHesnepHas HaciieICTBEHHOCTh U U3MEHYUBOCTD.

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/BI TEHETHKH YEJIOBEKA!
reHeajoruueckuil, OJM3HeI0BbIN, IIMTOTEHETUYECKUN, OMOXUMUYECKUM, MOJIEKYJIIPHO-

11



FCHETHYCCKUM. CoBpemMeHHOE OTIpEJICIICHHE IeHOTHIIA: ITOJTHOI'CHOMHOE
CCKBCHUPOBAHKME, TCHOTUIIMPOBAaHWE, B TOM uuciae ¢ mnomomsto [II[P-anamm3a.
HacnencrBennnie 3a00JIeBaHMs YeI0BEKa: T€HHBIC 00JIE3HN, O0JIE3HHU C HACJICACTBEHHOM
MIPEAPACIIONOKEHHOCThIO, XPOMOCOMHBIE Oose3Hn. CoMaTHdecKue W TEeHEPaTUBHBIC
myTanu. CTBOJOBBIE KJIETKH. [IpUHITMIIBI 3710pOBOro oOpasa >KM3HU, TUArHOCTHUKH,
npoQUIaKTUKA W  JIGYECHUS TEHETHYEeCKHX Ooje3Hedl. MeauKo-reHeTH4ecKoe
KOHCYJIbTHPOBaHHE. 3HAUCHUE MEIUITMHCKON TeHETHKH B TPEIOTBPAIICHUH U JICUCHUN
reHeTH4YeCKUX 3a00JIeBaHNM YeJIoBEKa.

Jemoncmpavyuu:

llopmpemwi: T'. Mennens, T. Mopran, I'. ne ®pus, C.C. UYUeTBepuKOB,
H.B. Tumodees-Pecosckuii, H.1. Bapuios.

Tabauyvl u cxemvl:. «MOHOTHUOPUIHOE CKPEIIMBAHHE M €TI0 IUTOTCHETHYECKas
OCHOBa», «3aKOH PAaCUICIJIEHUS M €ro IUTOTCHETHYECKass OCHOBA», «3aKOH YUCTOTHI
ramer», «JlurubpunHoe ckpenuBanuey, «lluTonorudeckre OCHOBBI JUTHOPHUIHOTO
CKpemuBaHus», «Meio3», «B3auMoaeicTBUE alieNbHBIX TIE€HOB», «l'eHeTnueckue
KapThl pPAcTEHUM, KUBOTHBIX M YelloBeKay, «['eHeTuka mnosa», «3aKOHOMEPHOCTH
HacJIeJIOBaHUsI, CIICTUICHHOTO C MoJioM», «KaproTumnsl 4enoBeka U >KMBOTHBIX», «BuUIbI
U3MEHUUBOCTHY», «MonudukanuonHas HW3MEeHYUBOCTh», «HacnemoBanue pesyc-
(daktopay, «I'eHeTuka rpynn KpoBuw», «MyTalmoHHasi U3MEHUYHUBOCTDY.

Obopyoosanue:  MoJenu-anmiuMKauu  «MOHOTHOpUIHOE  CKpEIIMBAHUEY,
«Hemonmunoe  momuHupoBanue»,  «urubpumHoe  ckpemuBanue»,  «llepekpect
XPOMOCOM», MUKPOCKOIl U Mukpornpenapat «J[po3zoduna» (Hopma, myTtanuu (HOpMbl
KpBUIbEB M OKPACKU Tela), repoapuii «I'opox moceBHOM».

Jlabopamopnsie u npakmuueckue paoomoi:

JlaGoparopnas pabGora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
U TUTUOPHUIHOTO CKPEUTUBaHUS Y AP030(UIIBI Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlabopatopnas pabota Ne 6. «M3ydueHue Moau(PUKAIMOHHOW H3MEHYMBOCTH,
MMOCTPOCHUE BAPUALIMOHHOTO PSJa U BApUALIMOHHON KPUBON».

JlabopatopHass padota Ne 7. «AHanu3 MyTanui y Apo30(UiIbl Ha TOTOBBIX
MUKpOIIpernaparax.

[Tpaxtrueckas padora Ne 2. «CocTaBlieHHE ¥ aHAJIN3 POJIOCTIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi oprann3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenekius Kak HayKa v IPOLECC. 3ApOKICHUE CEJICKIIMU U IOMECTUKALIUS. Y YCHUE
H.W. BaBunoBa o 1eHTpax MPOUCXOXKIACHUS W MHOTOOOpa3usi KyJbTYpPHBIX PACTEHUH.
[leHTpbl TPOUCXOKIECHUSI TOMAIIHUX KUBOTHBIX. COPT, MOpOJIa, IITaMM.

CoBpeMeHHbIE METO/Abl CeNeKIMU. MaccoBblii M WHAMBUIAYAIbHBIA OTOOPHI
B CEJEKIMU pacTeHuil u KUBOTHbIX. OlleHKa »3KcTepbepa. BauM3KopoaCcTBEHHOE
ckpeuiuBanue — HHOpuauHT. Yucras nunus. CkpellMBanue YUCThIX JUHUM. ['eTeposuc,
win rubpuaHas cwia. HepoactBenHoe ckpemuBaHue — ayTOpuauHr. OtnaneHHas

12



ruOpuan3anus u ee ycrnexu. VCKyCCTBEHHBI MyTareHe3 M IOJy4YeHUE MOJUIIONIOB.
JIOCTHKEHNUS CENIEKIIMK PACTEHUH, )KMBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHOJIOTHs KaKk OTpacib NPOU3BOJACTBA. [ eHHas MHKEHEpHsl. DTallbl CO3/IaHUs
pekomOuHanTHOM JIHK wu TpaHcrennbix opranu3smoB. KierouHas uWHXEHEpHS.
Kiterounsle KynpTypbl. MUKpPOKIOHAJIBHOE pa3MHOXEHWE pacTeHuil. KiioHupoBaHue
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  OKOJIOTUYECKHE
u aTueckue npobdiemsl. MO — reneTudecku MOAUPHUIIMPOBAHHBIE OPTaHU3MBI.

Jlemoncmpayuu:

llopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, M.®. l1BaHoB.

Tabauywl u cxemwl: xapTa «L{eHTpBI IPOUCXOKIECHUS U MHOTO00pa3Hsl KYJIbTYPHBIX
pactenmit», «lIlopoapl AOMamHMX JKUBOTHBIX», «CoOpTa KyJIBTYPHBIX pPACTEHUI»,
«Otnanennas rubpuanzanus», «Padotel akagemrka M.®. UBanoBay, «[lonumnonausy,
«O0bekThl  OuoTexHoJOruM»,  «KierouHele  KyJabTypbl W KJIOHUPOBaHHEY,
«KoHcTpynpoBaHue u NepeHoc reHOB, XPOMOCOM).

Obopydosanue: MyJsS KU TUIOJOB U KOPHEIUIONOB JUKHUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuil «CenbCKOX035CTBEHHBIE PACTEHUS.

Jlabopamophule u npakmuyueckue padoomul:

Okckypeust «OCHOBHBIE METOJIBI M IOCTHKEHUS CEIEKIIMU PACTEHUN U JKUBOTHBIX
(Ha CENEeKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATEIBHBIA Y4YacCTOK,
B TEIUTUYHOE X035UCTBO, TA0OPATOPHIO arPOYHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KJIACC
1 gac B Henemto, Bcero 34 yaca, U3 HUX 2 4aca — pe3epBHOE BpeMs.

Tema 1. IBosTronHOHHAS OMOJIOTHSA

[IpeAnochbUIKM BO3HUKHOBEHHUS HBOJIIOIMOHHOW TEOPUHU. DBOJIIOIMOHHASI TEOPUS
U ee MecTo B Oumosornu. BiusiHHME 3BOIONMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH
U IPYTHUX HayK.

CBuzaerenbcTBa  ABOMIOIMHU.  [laleoHTONIOTHYECKHE:  TTOCIIEIOBATEIHLHOCTD
MOSIBJICHUS BHUIOB B  TAJICOHTOJIOTHYECKOW  JICTOTMCH, IEPEXOIHbIC  (OPMEI.
buoreorpaduueckue: cxoacTro u paznuure ¢payH u (Jaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA W PAa3IHuusi OSMOPHOHOB Ppa3HBIX BHUJOB
NM03BOHOYHBIX.  CpaBHHTEIbHO-aHATOMHYECKHE:  TOMOJIOTMYHBIC,  aHAJOTHYHBIC,
PYIMMEHTApHBIC OpraHbl, aTaBU3MBL. MOJIEKYJIIPHO-OMOXMMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX META0OJMYECKHX IyTeH Yy BCexX
OpPTaHHU3MOB.

OpomonronHas Teopus Y. JlapBuHa. [Ipennochuiki BOSHUKHOBEHUS JapBUHU3MA.
JIBKymue Cuibl JBOJIONMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOKECHHE
Opyd  OrPAaHUYEHHOCTH  PECYpPCOB,  HEOMpeNeieHHass  W3MEHYMBOCThb,  OopbOa
3a CyIIECTBOBAHUE, ECTECTBEHHBIN OTOOD).

13



Cunrerndeckast Teopus sBomonun (CTD) u ee OCHOBHBIE TIOJIOKEHUS.

MuxkposBosmrorus. [Tomymnsiius Kak equHUIA BUIAa U DBOJIOIUH.

JIBmokytpe cuitbl ((hakTophl) SBOJIIOIIMH BUIOB B IPpUpojie. MyTallMOHHBIN TPOIIece
1 KOMOWHATUBHAS U3MEHYMBOCTH. [lOMysIIIMOHABIC BOJHBI U Apeid reHoB. M3omsaius
Y MUTpaIysl.

EctecTBeHHBII 0TOOP — HampaBISAIOMUH GakTop BoONNN. DOPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0IeHHOCTh OpPraHU3MOB  Kak  pe3yJabTaT dBojionuu. [IpuMeps
MIPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMop(h 036l U UAHOATATITAITIH.

Bun u BunooOpazoBanue. Kpurepuun Buga. OcHoBHbIE (HOPMBI BUI00OpPA30BaAHUS:
reorpauyeckoe, 3K0JIOrHuecKoe.

MakposBomorusi.  PopMbl  IBOMIONUU:  (puileTUYECKasl,  JUBEPreHTHas,
KOHBEpIreHTHasl, nmapasuienbHas. HeoOpaTuMocTh IBOTIOIUH.

[IpoucxoxneHne OT HeCNeNHAIM3UPOBaHHBIX TpenkoB. [Iporpeccupyromas
crienuanu3anysa. AJanTUBHAs pajgualus.

Hemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, XK.b. Jlamapk, Y. lapsun, B.O. Koanesckuii, K.M. Bap,
2. I'ekkens, @. Mromnep, A.H. CeBep11os.

Tabauyer u cxemvl: «Pa3BUTHE OPraHUYECKOTO MHUpa Ha 3eMie», «3apOIbIIin
MO3BOHOYHBIX KUBOTHBIX», «APXEONnTepHUKC», «DPopMbl 0OphOBI 3a CYIIECTBOBAHUEY,
«EctecTBeHHBIN 0TOOPY, «MHOr000pa3ue COpToB pacTeHuit», «MHoroodpasue mopo
KUBOTHBIX», «llomymsuum», «MyTalMoHHAsE U3MEHUYMBOCTHY, «ApPOMOpP(dO3bI»,
«Mnunoananramuuny, «O0mas aerenepaius», «JIBrwkymiue cuiisl sBosronuny, «Kaprta-
cxema wmapmpyra nyremectBus Y. [lapsuna», «bopbba 3a CyliecTBOBaHHEY,
«IIpucnoco6IeHHOCTh OpraHU3MOB, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJIIOTMYECKOE BU00OPA30BAHUE.

Obopyoosanue. KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKPACKH, HA0Op
IJIOJIOB M CeMsiH, KoJuteKius «IIpuMephl 3alIMTHBIX MPUCIIOCOOIECHUN Yy KUBOTHBIX),
mMozenb «OCHOBHBIE HAMpaBlICHUS HBONIONUUY», OOBeMHas wmonaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX.

buoreorpaduueckast kapra Mupa, KoJueKius «@opMbl COXPaHHOCTH HCKOTIAEMBIX
KUBOTHBIX W pacTeHUil», Mojenb ammiukanusa «llepekpecT XpoMocom», BiIaKHBIC
npenapatbl  «Pa3BUTHE HacekoMoroy», «Pa3BUTHE JISTYHWIKW», MHUKpOIpEnapar
«JIpo3zodunay (HopMa, MyTariuu (POpMBI KPBUIHEB U OKPACKHU TENA).

Jlabopamopnuile u npakmuyeckue paoomol:

Jlabopatopnas pabora No 1. «CpaBHeHHE BHAOB 1O MOP(POJIOTUUECKOMY
KPUTEPHION.

JlabopatopHuas padota Ne 2. «Onucanvue TMpUCTIOCOOJIEHHOCTH OpPTaHU3Ma U €€
OTHOCHUTEIILHOTO XapaKTepay.
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Tema 2. Bo3HUKHOBEeHUe U Pa3BUTHE )KU3HU Ha 3eMuie

JloHay4yHbBIE TIPEJICTABICHHUS O 3apOXKIACHUM KU3HU. HaydHble rumnoresbl
BO3HUKHOBEHUS KU3HHU Ha 3emiie: a0MOTeHe3 U MaHCIepMusi. XUMUYEcKasi IBOJIIOIHS.
AOGUOTEHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTaHUIECKUX. DKCIIEPUMEHTATHHOE
NOJATBEPKIACHUE XHUMHUUYECKOW »HBoMONMU. HauvanbHble dTanbl  OHOJOTMYECKOM
sBomonuu.  ['mmoreza  PHK-mupa.  ®opmupoBanme  MeMOpaHHBIX  CTPYKTYD
W BO3HUKHOBEHME NPOTOKJIETKHU. [lepBble KileTkn M uX 3BomonusA. PopMuUpOBaHUE
OCHOBHBIX TPy KUBBIX OPraHU3MOB.

Pazgutne xu3Hum Ha 3emsie 1mo 3pam U nepuoaaMm. Karapxen. Apxeiickas
Y TIpOTepo30iicKas 3pkl. [laneo3orickas 3pa u ee Iepuobl: KeMOPUNCKI, OPIOBUKCKUM,
CUJIyPUHCKNN, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o030iicKas 3pa U €€ EPUOAbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zolickas spa u ee Iepuo/ibl: MaleOr€HOBbIN, HEOT€HOBBIM, aHTPOIIOTE€HOBBI.

XapakTepuCTUKa KIMMAaTa M TEOJOTHMYECKUX MpoueccoB. (OCHOBHBIE ATallbl
ABOJIIOIIMU PACTUTEIBHOTO U KUBOTHOTO MHUpa. ApoMOp(hO3bl y pAaCTEHUN U KUBOTHBIX.
[TosiBneHue, pacBET U BBIMUPAHUE TPYIIIT 5KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpaxkeHue dBomouud. (OCHOBHBIE
CHCTEMATHUYECKHUE TPYIIbI OPTaHU3MOB.

DOBoJIIOIMA 4YeloBeKa. AHTpOMNOJIOTHS Kak Hayka. Pa3BuTue npencTaBiCHUM
0 MPOUCXO0XKICHUU YesoBeKa. MeTo bl u3yueHus anTpornoreHe3a. CXoACcTBa U pa3Inyums
YeJI0BEeKa U )KUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

JBwxymue cuibl (dakTopsl) aHTpororeHeza. HacnencTBeHHas M3MEHUYHMBOCTH
U ecTecTBeHHBIH 0TOOp. OOIIEeCTBEHHBINH 00pa3 KW3HH, U3TOTOBICHUE OPYIUN Tpyaa,
MBIILJICHUE, PEYD.

OCHOBHBIE CTaIUM W BETBU HBOJIOIMU YEJIOBEKA: ABCTPAJIONMUTEKH, YeloBeK
yMenbiid, YenmoBek npsAMOXonsiini, YenoBek HeaHAepTalbCKui, YenoBEeK pa3yMHBIN.
Haxonku nckomaembIXx OCTaTKOB, BpeMsl CYIIECTBOBaHMS, 00JIaCTh paclpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHA.

Yenoseueckue pachkl. OCHOBHBIC OOJBIIME pachkl: €BporcouiHas (eBpa3uiickas),
HErpo-aBCTpaJIOnIHAs (PKBAaTOpHAJbHAsI), MOHTOJOMJHAS (a3UaTCKO-aMEpUKAHCKas).
YepTbl TPUCTIOCOOJICHHOCTH TMPEACTABUTEICH YENOBEYECKUX pac K  YCIOBUSIM
cyuiectBoBanusi. ETMHCTBO uenoBeueckux pac. Kpuruka pacusma.

Jemoncmpavuu:

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

Tabnuyer u cxemvi: «Bo3aukHoBeHne CoONHEYHON CHCTEMBI», «Pa3BurHe
opraHuyeckoro  mupa»,  «PactutenpHas — KieTka», <«OKUBOTHasi  KJIETKay,
«IIpokapuotnueckass kinetka», «COBpeMEHHAass CHUCTEMa OPraHUYeCKOTO MHUpPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUSI YETIOBEKA U YEJIOBEKOOOPA3HBIX 00E3bsIH,
«OCHOBHBIE MECTA MAJIEOHTOJIOTMYECKUX HAXOJO0K MPEIKOB COBPEMEHHOIO YEJIOBEKA,
«/lpesHenmme moan», «lpeBHue mmoam», «llepBble  COBPEMEHHBIC  JIIOIUY,
«YHenoBeyecKue pacoh».
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Obopyoosanue: mynsxu «lIporcxoxaenue yenoeka» (OIOCTbI aBCTPAJIONUTEKA,
MUTEKAHTPOIa, HeaHIepTallblla, KPOMAaHBOHIIA), CICNKU WM MU300paKEeHUS KaMEHHBIX
OpyAMii  TEepBOOBITHOTO  4YeloBeKa  (KaMHU-YOIIEephl,  pyOwina,  ckpedia),
reoxpoHojoruueckas Tabmuma, Koyuiekus «DopMbl COXPAaHHOCTH HCKOMAEMbIX
’KUBOTHBIX U PACTCHHII».

Jlabopamopnuie u npakmuueckue padoomol:

[Ipaktuueckas pabora Ne 1. «M3yueHue UCKOMAEMbIX OCTaTKOB pacTEHUM
Y )KUBOTHBIX B KOJIJICKITUSX).

DKCKypcust «IBOMIOLNS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN
WM KpaeBeAUYECKU My3eit).

Tema 3. OpranusmMbl 4 OKpPY Kalomias cpeaa

DKoJIOTHSI KaK Hayka. 3aJadd W pasleibl 3KOJIOTHMH. MeToabl 3KOJOTMYECKHX
MCCJIEI0BAHMM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHus OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JyIIIHAs,, TIOYBEHHAs,
BHYTPHUOPraHU3MEHHAS.

Oxonoruueckue  (daktopel.  Knaccuduxamuss — skonornueckux  (GakTOpOB:
abnoThyeckre, OMOTUYECKUE U aHTpOIOreHHbIe. JlefcTBre 3K0I0THYecKuX (HakTOpOB
Ha OpPraHU3MBl.

AbGuotnueckue ¢GaKkTOpbl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoGeHus: OpraHu3MoOB K JIEUCTBUIO a0MOTUYECKUX (pakTOpoB. buonoruueckue
PUTMBI.

buotnueckue ¢dakTopel. Bumgbl OMOTHYECKMX B3aMMOACUCTBHI: KOHKYPEHIIUS,
XUIIHAYECTBO, cuMOMO3 u ero Qopmel. [lapasutusMm, koomepanus, MyTyaJlnu3M,
KOMMEHCalIu3M  (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHue OUOTHYECKUX B3aUMOJCUCTBUN  JUIsI  CYHIECTBOBAHUS  OPTaHU3MOB
B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XapaKTePUCTUKHU MOMysiiui. OCHOBHbBIE MOKA3aTENH MOMYJISIUU:
YUCJIEHHOCTD, MJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpanusi. [JnHamuka
YUCJIEHHOCTH TOMYJISIIIUU U €€ PETYJISALIUS.

Jemoncmpavuu:

Ilopmpempsi: A. I'ymbonpar, K.®. Pynbe, O. ['ekkerns.

Tabnuyvt u cxemwvi: xapta «llpupoansie 30HBI 3emin», «Cpeabl 0OUTaHUS
opranusmoBy»,  «@oronepuonuzmy,  «llomynauum», «3aKOHOMEPHOCTH  poCTa
YUCJICHHOCTHU TOMYJsuU HHDYy30puu-TyPenbrny, «[lumiesrpie enm.

Jlabopamopnuile u npakmuyeckue paoomol:

JlaGopatropHas pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTH PACTCHHM
U3 Pa3HBIX MECT OOUTAHUSD.

JlaGoparopHasi pabota Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTHE UYEPECHKOB
KOJIeyCay.
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[Ipaktuueckass padora Ne 2. «llomcueT MIOTHOCTH TOMYJSUUNA pa3HBIX BUIOB
paCTEHUIN.

Tema 4. Coo011ecTBa M IK0JOTrHYEeCKHE CHCTEMBI

CooOmiectBO  opranu3sMoB — OuoneHo3. CTpyKTypbsl OHOLIEHO3a: BUIOBA,
IpOCTpaHCTBEHHas, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsizu B OUOIIEHO3E.

Dkosoruueckue cucteMsl (3kocuctemsl). [lonaTue 00 skocucTeMe U GUOreoIeHo3e.
QOYHKITMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MTPOIYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopot BeniecTB 1 NOTOK 3HEPTUU B FKOcucTeMe. Tpoduueckue (MMIIEBbIE) YypOBHU
skocucteMsl. [lumessie nenu u ceth. OCHOBHBIE MTOKa3aTeIM SKOCUCTEMBbI: Ouomacca,
MPOIYKINS. JKOJOTUYECKHE THPAMHIBI: MPOMYKIIMH, YHUCIECHHOCTH, OMOMACCHI.
CBONCTBA 3KOCUCTEM: YCTOMYHUBOCTh, CAMOPETYJIIALMSA, pa3BUTHE. CyKIIeCCHus.

[IpupoHbie 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p M pPEK. DKOCHUCTEMa XBOMHOIO
WIH IIAPOKOJIMCTBEHHOIO Jieca.

AHTPOTNIOTEHHBIE DKOCHUCTEMBI. ATPOSKOCUCTEMBI. YpO0OIKOCUCTEMBL.
bronornyeckoe u X035HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak (daktop ycroWuumBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIIe.

VYuenue B.W. Bepuasackoro o 6nocdepe. I'panutibl, coctaB u CTpyKTypa 0uochepsl.
XKupoe BemectBo u ero (QyHkuuu. OcobeHHocTH Ouocdepsl Kak TI00ATbHON
AKOCUCTEMBI. /[[nHaMHuueckoe paBHOBECHE U oOpaTHas CBsA3b B Orocdepe.

KpyroBopoTsI BEemecTB 1 OMOTCOXUMHUIECKHE ITUKITBI DJIEMEHTOB (YTJIepo/ia, a30Ta).
3oHasbHOCTH OUochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTtBO B Oumocdepe 3emin. AHTPONOTEHHBIE W3MEHEHUsT B Ouocdepe.
I'moGanpHbBIE SKOJIOTHYECKHUE TTPOOIIECMBI.

CocymecTBoBaHME MPUPOLI U YeoBedecTBa. CoXpaHeHHE OMOpPa3HOOOpa3usl Kak
OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO YIPABJICHUS MPUPOIHBIMU
pecypcaMu U UX UCTONb30BaHue. JJoCTHKeHUsT OMOJIOTUN U OXpaHa MPUPOIbI.

JHemoncmpavyuu:

Ilopmpemwi: A.J1. Tencnu, B.H. Cykaues, B.U. Bepnaackwuii.

Tabnuyvt u cxemwi: «llumeBble nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemm nuUTaHUA», «ODKOJOTMYECKAsT MUPAMUIA,
«buocdepa u uemoBek», «IKOCHUCTEMA IIUPOKOJIHUCTBEHHOTO Jecay, «IDKOCUCTEMA
XBOMHOTO Jeca», «buoieHo3 BogoeMa», «ArpoueHos», «lIpumepHbie aHTPONOTEHHbBIE
BO3JCUCTBUA HA IIpUpoAy», «BaxHeWliMe UCTOYHUKU 3arpsA3HEHUS BO3JyXa
U TPYHTOBBIX BOJ», «llouBa — BaxHe#mias cocrtapisronias omocdepb», «DakTopbl
nerpaganuu mouBy, «llapaukoBsiil 3¢ dexT», «DakTOphl PAIMOAKTHBHOTO 3arpsS3HEHUS
ouochepri», «O0mas crpykrypa ounochepni», «PacnpocTpaneHue xu3Hu B oOnocdepe»,
«O30HOBBIN 3kpaH O6uocheps», «Kpyrosopor yriaepoga B 6uochepe», «KpyroBopot
a30Ta B PUPOAEN.
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Obopyoosanue: Monenb-amIuIMKaNusg «TUMAYHBIE OWOLIEHO3B», TepOapuit
«PactutenpHble CcoOOMIECTBaY, Koyuieknuu «buomeHos», «BpeauTenn BakKHEUIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYp», repbdapuu U KOJUIEKIUHA PACcTeHUN U >KUBOTHBIX,
MPUHAJIEKAIIME K Pa3HbIM JKOJIOTUYECKHMM TpyNIiaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @eneparuu, n300pakeHUs! OXpaHsIeMbIX BUJIOB PACTCHHUI U )KUBOTHBIX.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI
11O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO ycraHaBnuBaroTcs TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOyJaronMMuUCs  MporpaMM  CpeaHero  oOmero  oOpa3oBaHUS:  JTUYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJIbTaTOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI  CJIEAYIONIME COCTABISIONIME: OCO3HAHHUE OOYYaIOIUMUCS POCCUUCKON
FPaXJAHCKOM WIAECHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO, CaMOCTOSITEIIBHOCTH
1 CaMOOTIPEICNICHUIO, HATMYME MOTUBALIUUA K OOYYEHHUIO OMOJIOTUH, 1IeJICHAPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHHN JWYHOCTM Ha OCHOBE KIIOYEBBIX I[EHHOCTEH
U UCTOPUYECKUX TpaJAUIUNd pa3BUTUSL OHOJIOTMYECKOTO 3HAHMS, TOTOBHOCTH
U CIIOCOOHOCTH O0YYalOIIUXCS PYKOBOJICTBOBATLCA B CBOEH JEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMHM, TPUCYIIUMH CHUCTEME OHOJIOTMYECKOro oOpa3oBaHUf,
HaJIMYUEe SKOJIOTMYECKOT0 MPaBOCO3HAHMS, CIHOCOOHOCTH CTaBUTh 1€ U CTPOUTHh
YKU3HECHHBIE IIJIaHBI.

JIndyHOCTHBIE pe3ynbTaThl OCBOCHUS mpenmera «buonorus» pmocturarorcs
B e€AMHCTBE Y4YeOHOM W  BOCHHUTATEIbHOW  JEATEIBHOCTH B  COOTBETCTBUH
C TPAJULIMOHHBIMH POCCUHUCKUMH COLMOKYJbTYPHBIMU, UCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSMH, TPHUHATBIMH B OOIIECTBE NpaBWIAMH W HOpPMaMu
NMOBEACHUS M CIOCOOCTBYIOT  MpoIleccaM  CaMOIIO3HAHMs,  CaMOBOCIUTAHUS
Y CaMOpa3BUTHS, PA3BUTHSI BHYTPEHHEW MO3UIUAM JTUYHOCTH, TATPUOTU3MA, YBAKCHUS
K 3aKOHY M NPaBOIOPAJIKY, YEJIOBEKY TPyJa U CTapLIEMy ITOKOJICHUIO, B3aHUMHOIO
YBOKCHUS, OCEPEKHOTO OTHOUIEHUS K KyJIbTYPHOMY HaCIEIUI0 U TPaJULMAIM
MHOTOHAlIMOHAJIBHOTO Hapoza Poccuiickont @enepanuu, NPUPOAE U OKPYKAIOIIEH
cpene.

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHUS y4eOHOTO mpeaMera «buosiorus» mg0KHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YalOIMXCA  PYKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTpPEHHEW TO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIeCTBa, paCHIMPEHHE >KU3HEHHOTO ONbITa W OIbITa
NEATEIbHOCTH B TMPOLIECCE peanr3alii OCHOBHBIX HAaNpaBJICHUNW BOCHUTATEILHOU
NEATEIBHOCTH, B TOM YUCJIEC B YACTH:

1) rpaxaaHCKOro BOCIIMTAHUS:

C(OPMHUPOBAHHOCTD TPAXKIAHCKOW MO3MIIMKA O0yYaromierocss Kak aKTHBHOTO
U OTBETCTBEHHOTO YJICHA POCCUIICKOTO O0IIeCTRa;

OCO3HAHUE CBOMX KOHCTHTYIIMOHHBIX IPaB M OOS3aHHOCTEH, yBa)KEHHE 3aKOHA
1 TIPaBOIIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOW ACSITENbHOCTH NPHU CO3TAHUM yUEOHBIX
IPOEKTOB, PEIICHUN YUEOHBIX U IMO3HABATEIbHBIX 3a/1a4, BHIIOJHEHUH OMOJIOTHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCThH OMPEIENATh COOCTBEHHYIO MO3MUIMIO MO OTHOUICHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBIICHITH €€;

YMEHUE YYWUTHIBATb B CBOMX JICUCTBHUSIX HEOOXOOUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJEH C pa3HbIMH YOEXKICHHUSIMH, KyJIbTYPHBIMH LEHHOCTSIMU
Y COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOLIECCE COBMECTHOTO BBINOJIHEHUS YUYEOHBIX,
ITI03HABATEJIHBIX M HCCIIEIOBATENBCKAX 3a]1a4, YBAXKUTEIBHOE OTHOIICHHE K MHEHUIO
OIIIOHEHTOB P 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOIMUECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM ACSATENBHOCTH;

2) MaATPUOTHYECKOT0 BOCTIHTAHMSI:

c(hOPMHUPOBAHHOCTh POCCUUCKON TIpa)KJaHCKOM WJIEHTUYHOCTH, MaTPUOTU3MA,
YBAKEHUSI K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHol, ropaoctu
3a CBOM Kpau, cBOO PoauHy, CBOW S3BIK M KYJbTYpy, IPOLUIOE U HACTOSLIEE
MHOTOHAIlMOHAJbHOT0 Hapoaa Poccnu;

LIECHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACIECAUIO M TAMSTHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIaJ POCCUUCKUX YYEHBIX B CTAHOBJICHHUE WU PA3BUTHE
OM0JIOTHH, TOHUMAHUE 3HAYEHUs OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIBI, B JKU3HU
YeJIOBEKa M COBPEMEHHOIO 00IIIEeCTBa;

uaerHas yOeXJAeHHOCTh, TOTOBHOCTh K cCiyxeHutro OTE4ecTBYy MU €ro 3allluTe,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IYyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHS:
OCO3HAaHUE JTYXOBHBIX LEHHOCTEU POCCHICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHM S, STUUECKOTO MOBEICHNUS,
CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYACH HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;
OCO3HAHME JTMYHOTO BKJIAJIa B MIOCTPOECHUE YCTOMYMBOTO OYIyIIIETO;
OTBETCTBEHHOE OTHOIICHUE K CBOUM POIUTEINISIM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEHM CEMEWHOM XWU3HU B COOTBETCTBHM C TPAIUIMSIMU
HapoaoB Poccuu;

4) 3CTeTHYECKOro BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIOYas OCTETHKY ObITa, HaydHOTO
U TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHKE SMOIMOHATIBHOIO BO3JICHCTBHS JKMBOW MPUPOABI M €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BHIaX HCKYCCTBA, CTPEMJICHUE MTPOSBIIATh
Ka4ecTBa TBOPUYECKOM IMUHOCTH;
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5) ¢pu3uUecKoro BOCMUTAHUA:

INOHMMaHUE U pean3alus 3J0poBOro M 0e30macHoro odpasza >KM3HHM (340pOBOE
MUTaHue, COOMIOJCHUE TUTHEHHUYECKUX IMPABUI U HOPM, COANaHCHUPOBAHHBIA PEXUM
3aHATUN U OTAbIXa, peryiisipHas (U3nUecKas aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOLIEHHSI K COOCTBEHHOMY (U3UYECKOMY U IICUXHYECKOMY
3JI0POBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIO/ICH;

OCO3HaHWE TIOCTEACTBUA U HEMPUSATHE BPEIHBIX NPUBBIYCK (yHOTpeOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPya0BOI0 BOCIIMTAHMSA:

TOTOBHOCTbH K TPY/y, OCO3HAaHNE IIEHHOCTH MacTepCTBa, TPYAO0II00HeE;

TOTOBHOCTh K AKTUBHOM JEATENBHOCTH TEXHOJOTMYECKOM M  COLMAJIbHOM
HAIPABIEHHOCTH, CHOCOOHOCTh WHUIMHPOBATh, IUIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JIEATEIbHOCTD;

WHTEpEC K pa3IuyHbiM cdepaM TpodeCcCHOHATBHON AEATEeIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBIOOP Oynyiiel npodeccuu U peain30BbIBATH COOCTBEHHBIC
KU3HECHHbIC TUUTaHbL;

TOTOBHOCTB M CITOCOOHOCTh K 00Opa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU
BCEM KU3HU,

7) ?KOJOrHYeCKOro BOCIIUTAHMS:

AKOJIOTUYECKU 1eTIECO00pa3HOe OTHOIICHHE K TMPHUPOAEC KaK MCTOYHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE  YPOBHS  DKOJIOTMUECKOW  KYJNbTYpPhl: MPUOOPETEHHUE  OMBITA
IJTAHUPOBAHMS MOCTYNKOB M OLEHKH UX BO3MOXKHBIX MOCIEACTBUN JJI1 OKPYKAIOIIEH
cpenpl;

OCO3HaHHWE TJIOOAIBHOTO XapakTepa OHKOJOTHYECKUX TpodieM U TMyTel wux
pELICHHS;

CITIOCOOHOCTh HCIIOJIb30BaTh NpHoOpeTaeMble MPU HU3YYCHUU OUOJOTUM 3HAHUS
Y YMEHUS TIPH PEIICHUHU MPOOJIEM, CBSI3aHHBIX C PAllUOHAJIBHBIM MPUPOIO0TIOIBE30BaHUEM
(cobOmronenue TmpaBWJI TIOBEACHUS B TMPUPOJE, HAMPABICHHBIX HA COXPAHCHHE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, Orocdepsl);

AKTUBHOE HEIPUATHE ACUCTBUN, IPUHOCIIIMX BpEI OKPYXNKAIOLIEH IPUPOLHON
cpele, yMEHHE TMPOTHO3UPOBATH HEOJIArONPHUITHBIE SKOJOTHMYECKUE TOCIIEICTBUS
NpEeANTPUHUMAEMBIX IEMCTBUM U MIPEAOTBpAIATh UX;

HAJIMYME PA3BUTOTO 3KOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOW KYJIbTYPHI,
ONbITA JEATEIBHOCTH 3KOJOTMYECKOW HAIMPABIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCA
MMH B I[I03HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAIBHON NPAKTUKE, TOTOBHOCTHU
K YYaCTHIO B IPAKTHUYECKOM AEATEIbHOCTH SKOJOTHUYECKON HAIIPABICHHOCTH;
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8) MeHHOCTH HAYYHOTO MO3HAHWS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOIIECTBEHHOW IPAKTUKH, OCHOBAHHOTO HA JUAJiorTe KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEpIIICHCTBOBAHNE S3BIKOBOH W YHTATENbCKOH KYJIBTYpPHl KaK CpEICTBa
B3aMMOJICUCTBUS MEX Y JIOABMHU U TIO3HAHUS MUPA,;

IOHUMaHHWe CrIeU(UKA OUOIOTHH KaK HAyKH, OCO3HAHKE €€ POJIH B (HOPMUPOBAHUU
paIoOHaJIbHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM LEJIOCTHOTO MPEACTaBICHUS
00 OKpYy’)KaroIllleM MUpE KaK O €IWHCTBE MPUPOJIbI, YEIOBEKA U OOIIECTBA, B TO3HAHUH
MPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHWH TPOOJeM COXpaHEHUS MPUPOTHOTO
paBHOBECHS;

yOEXKJEHHOCTh B 3HAYUMOCTH OHOJIOTMM [IJII COBPEMEHHOW ITMBUJIU3AIINU:
oOecrieueHrss HOBOTO YPOBHS pa3BUTHS MEIWIIMHBI, CO3JaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX PEIIaTh PEeCypCHbIE MPOOJIEMbI Pa3BUTHS UYEJIOBEUECTBA,
MOKMCKa MyTed BBIXOJA U3 TJIOOATBHBIX HKOJIOTHYECKUX IMpoOJeM H oOecrnedeHUs
nmepexoqa K YCTOMYMBOMY Pa3BUTHIO, PAIMOHAIIBHOMY HCIIOJIB30BAaHUIO MPHUPOTHBIX
pecypcoB U (P OPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOTYYECHUN OHMOJIOTHYCCKUX 3HAHUH B IEJISAX TIOBBIIICHUS
o0IIel KyJIbTyphbl, €CTECTBEHHO-HAYYHOM T'PAMOTHOCTHU, KaK COCTaBHOW YacTH
(GYHKIIMOHAILHOW TPAMOTHOCTH 00y4arouXxcsi, GOpMUPYEMOi MIPH U3yUSHUH OMOJIOTHH;
MMOHUMaHHUE CYITHOCTH METOJIOB TTO3HAHUS, UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX,
CIIOCOOHOCTH MCTIOB30BATH MOTyYaeMble 3HAHUS ISl AaHATIM3a U OOBSICHEHUS SIBIICHUN
OKpY)KAlOIIET0 MHpa W TPOUCXOIANIMX B HEM H3MEHCHWH, yMCHHE JeiaTh
000CHOBaHHBIC 3aKIIOYCHUS HAa OCHOBE HAyYHBIX (AKTOB M HMMEIONIUXCS JTaHHBIX
C IIEJTBIO TTOJTYYCHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIPHO UCIIOJIB30BATh OMOIOTHUECKNUE 3HAHUS JIJIsl PEIICHUS
po0JIeM B pealibHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HaHWE I[IEHHOCTH HAy4YHOW JEATENbHOCTH, TOTOBHOCTh OCYIIECTBISATH
IIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIPHOCTh HHINBUIYAIBHO U B TPYIIIIC;

TOTOBHOCTh M CIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMO0OOpa30BaHUIo,
K aKTHBHOMY TIOJTYYCHHIO HOBBIX 3HAHUI IO OMOJIOTHH B COOTBETCTBHUH C )KM3HCHHBIMHU
MMOTPEOHOCTSIMHU.

B mporiecce A0CTMKEHUS JTHYHOCTHBIX PE3YJIbTATOB OCBOCHUS OOYYAFOIIMMUCS
MIPOTPaMMBI 110 OMOJIOTUY HA YPOBHE CPETHETO O0IIero 00pa3oBaHUs Y O0YJArOIINXCS
COBEPIICHCTBYETCSI IMOIIMOHAIBHBIN HHTEIUIEKT, TPEAOIaraonmi chopMrupoBaHHOCTS:
CaMOCO3HaHUsI, BKIIOYAIONIETO CMOCOOHOCTh TMOHHWMATh CBOE SMOIIMOHAIBLHOE
COCTOSIHUE, BUJICTh HAMPABIICHUS Pa3BUTHUS COOCTBEHHOM AYMOIIMOHAILHOM Cephl, ObITH
YBEPEHHBIM B c€0€;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 32 CBOE TTOBEACHHUE, CTIOCOOHOCTh aIaliTUPOBATHCS K SMOITMOHATBHBIM
MU3MEHEHUSM U MPOSIBISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHBALUM, BKJIIOYAIOMIEH CTPEMJICHHUE K JOCTHKECHHUIO LIEIU
U yCIEXy, ONTUMH3M, WHUIHUATUBHOCTb, YMEHHUE JIEMCTBOBAaTb, HCXOJsl W3 CBOHX
BO3MOKHOCTEM;

SMIIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHHWMATh SMOIMOHAJIIBHOE COCTOSHHE
JIPYTUX, VYYUTBIBATH €r0 TIPH  OCYIICCTBICHUM KOMMYHMKAIIMHM, CIIOCOOHOCTH
K COUYBCTBHIO U CONIEPEKNBAHUIO;

COITMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIUX CIHOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOH(PIHKTHI.

METAIIPEIMETHBIE PE3YJ/IbTATBI

MeramnpeaMeTHble pe3yibTaThl OCBOCHUS yueOHoro mpeamera «buonorusy»
BKJIIOYAIOT:  3HAUYMMble Uit  (POPMUPOBAHUS  MHUPOBO33PEHUS  OOYyYaAIOIIUXCS
MEXKIUCIUIUIMHAPHBIE  (MEXMPEIMETHBIE) OOIIEHAYYHBIC TOHSTHS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAYYHON KapTUHBI MUPA U CHEU(DUKY METOI0B IMO3HAHMS, HCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKaX (BEIIECTBO, PHEPTHUs, SIBICHUE, MPOLECC, CUCTEMA, HAYUYHBIH
dbakT, TPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIECI0BaHUE,
HaAOJII0ICHNE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTUX ), YHUBEPCAIbHbIC YUCOHBIC IEHCTBUS

(mo3HABaTEIbHBIC, KOMMYHHKATHUBHBIC, PETYJIATHBHEIC), o0ecIeunBaroIue
dopmupoBaHre (QYHKIMOHAIBHOM TPAMOTHOCTH M  COUMAIBHOH  KOMITCTCHIIHH
oOyuarommxcs, CIIOCOOHOCTH 00yJaroIMXCs UCII0JIb30BaTh OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHME 3HAHUS U YHUBEPCAJIbHBIC Y4YeOHBIE
JIEVUCTBUS B MO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIC Y4eOHbIe AeiCTBHUSA
ba3oBble Joruyeckue JeicrBus:

CaMOCTOATENbHO (POPMYIUPOBATh U AKTYaJIU3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUH 3HAHWN MPUEMBbI JJIOTHYECKOTO MBIIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHM S, KJTaccu(uKauu, 0000IIeHNs ), pACKPHIBATH CMBICT OMOJIOTUYECKHUX
NOHATUN (BBLACTATh WX XapaKTepHbIE MPHU3HAKW, YCTaHABIMBATH CBSI3U C JAPYTUMHU
MIOHSATUSMH);

OTIPEEIIATH LENH JAeSTeIbHOCTH, 3a/laBas apaMeTpbl U KPUTEPUU UX JOCTHUKECHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTH C IIOCTABICHHBIMH IEISMU;

UCI0JIb30BaTh OUOJIOTMYECKUE MOHATHS ISl 0ObSICHEHUS (PAKTOB U SBJICHUM AKUBON
PUPOIB;

CTPOUTH JIOTHUECKUE PACCYXACHUS (MHIYKTHBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
BBISIBJSITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUUST B PacCMaTPUBAEMBIX SIBICHHUSX,
(opMyTUpPOBATH BBHIBOJIBI U 3aKIIOUEHUS;

IPUMEHATh CXEMHO-MOJIEIbHBIE CPENCTBA [UIsl MPEACTABJICHUS CYIIECTBEHHBIX
CBSI3€M U OTHOLUEHUI B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUNI
Pa3HOT0 poJia, BHISIBICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;
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pa3zpabaThiBaTh IDIAH pEHICHUS MPOOJIEMBI C YyYETOM aHauu3a WMEIONUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MTOCIEACTBUMN JEATEIbHOCTH,

KOOPJIMHUPOBATh U BBIMOJHATH padOTy B YCIOBUSX PEATbHOT0, BUPTYaJIbHOTO
U KOMOMHUPOBAHHOI'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUHN KU3HEHHBIX TPOOJIEM.

Ba3oBrhle uccieaoBaTe/IbCKHeE AeCTBUSA:

BJA/I€Th HAaBbIKAMHU YYEOHO-UCCIIEOBATEIbCKON M TPOEKTHOM JAESITEIbHOCTH,
HaBbIKaMH  paspenieHuss npoOieMm, o001aJaTe CHOCOOHOCTBIO U TOTOBHOCTBIO
K CAMOCTOSITEJIbHOMY IMOMCKY METOJOB PEUICHUS NPAKTUYECKUX 3a]ad, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB NIO3HAHUS;

MCIIOJIb30BaTh PA3JIUYHbIE BUJIbI IESITEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS, €r0
MHTEPHpPETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIUSIX, B TOM YHCIIE
IpU CO3AaHUU YUEOHBIX U COIIMAIbHBIX IPOEKTOB;

(GopMupoBaTh Hay4yHBId THUI MBIIICHUS, BJAJETh HAy4YHOH TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSMH U METOAAMMU;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 33J]a4H B 00pa30BaTEIbHON 1EITEILHOCTH
Y )KU3HEHHBIX CUTYyalUsX;

BBISIBJISIT IPUYMHHO-CIICCTBEHHBIE CBS3U U AKTYaJIM3UPOBATH 337a4y, BBIBUTaTh
TUIIOTE3Yy €€ PEeUIEHUs, HAXOIUTh apIrYMEHTHI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBAaTh INOJIyYEHHBIE B XOJE PELICHUs 3a7a4d pe3yJbTaThbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

J1aBaTh OLICHKY HOBBIM CUTYyAaI[UsIM, OLIECHUBATh PUOOPETEHHBIHN OIIbIT;

OCYIIECTBIISATH LieJICHANPaBIECHHBINA TOUCK IEPEHOCA CPEACTB U CIIOCOOOB JAEHCTBUS
B MPO(EeCCUOHANIBHYIO CPENY;

YMETh TMEPEHOCUTh 3HAHUS B TO3HABATENBHYI0 M TPAKTUYECKYID O00IacTH
KU3HEJECATEIILHOCTH;

YMETbh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTel;

BBIJIBUT'aTh HOBBIE UJEH, NIPEUIaraTh OPUTrMHAIbHBIE TOAXOAbI U PELIEHUS, CTABUTH
npo0JIeMBbl U 33/1a4u, T0MYCKAIOIINUE aJbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undopmanmeii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HHGMOpManuu (TEKcTe y4yeOHOro
nocoOusi, HayYHO-TIOMYJISIPHOM JIUTEpaType, ONOIOTHYECKUX CIOBAPSAX U CIIPABOUYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JdaHHbIX, B HHTepHeTe), aHanu3upoBaTh HWHMOpMAIIHIO
pa3IMYHBIX BUIOB U (HOPM MpPEICTaBICHUSI, KPUTHUYECKH OLEHUBATh €€ JOCTOBEPHOCTD
Y HEIPOTHUBOPEUYUBOCTb;

(bopMyIMpOBaTH 3aMPOCHl U MPUMEHSTh PA3TMYHbIE METO/bI IIPU MTOUCKE U 0TOOpE
Oounonornyeckoi nHpopmaIu, HEOOXOIUMOM JIJIsl BBITIOJHEHUS YUeOHbIX 3a/1a4;
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npuoOpeTaTh  ONBIT  WCHOJB30BAaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEpPUICHCTBOBATHh KYJIbTYPY AKTHUBHOTO HCIIOJIB30BAHUS PA3TUYHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIBHYIO (POpPMY MPEACTABICHUS OMOJIOTHYECKON
uH(popManuu (cxeMsl, TpaduKu, JUarpamMmbl, TAOJIUIIBI, PUCYHKH U IPYTOE);

WCIIOJIL30BaTh HAYYHBIM A3BIK B KAUECTBE CPEACTBA MPHU pabOTEe C OUOJOTUUYECKOM
UHpoOpManueil: NPUMEHATh XUMUYECKUE, (U3MUEeCKHMe W MaTeMaTHUYeCKHUE 3HAKU
U cuMBOJIbIL,  (opmynbl,  abOpeBuUaTypy,  HOMEHKIATypy,  HCIIOJb30BaTh
U IpeoOpa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPECTBA HATIISITHOCTH;

BJIa/ICTh HaBBIKAMU PACMO3HABAHMS M 3alUTHl WH(GOpPMaIUU, UHPOPMAIIMOHHOMI
0€30MaCHOCTH JIUYHOCTH.

KoMMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE yueOHbIe eiCTBHUS
Oo0menue:

OCYIIECTBIISAITh KOMMYHHKAIlMM BO BceX cdepax >XKU3HU, aKTHUBHO Y4acTBOBATb
B JHMAJIOT€ WM JHUCKYCCHUH IO CYILECTBY OOCYyKIaeMoil TeMbl (yMEHHE 3a/]aBaTb
BOITPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCUTEIBHO BBIMOJIHEHUS MpEAiaraeMou 3ajauu,
YUUTBHIBaTh MHTEPEChl U COTJIACOBAHHOCTh MO3ULMUN JPYI'MX YYAaCTHHUKOB JAMajiora
WIH IUCKYCCUH);

pacno3HaBaTh HeBepOalbHbIE CpeAcTBa  OOUIEHUS, NOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CUTyalUd, YMETb
CMATYaTh KOH(QJIUKTHI U BECTH IIEPETOBOPHI;

BJAJCTh Pa3IUYHBIMU CcrHoco0amMu OOIIEHHST W B3aUMOJACHCTBHUS, IOHUMATh
HaMepeHusl APYruX JIOJEeH, MPOSBIATH YBAXKUTEIbHOE OTHOLIEHHE K COOECETHHKY
U B KOPPEKTHOU popMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO W JIOTUYHO U3JIarath CBOI TOUKY 3PEHUS C UCTOJIb30BAHUEM SA3bIKOBBIX
CpPEICTB.

CoBMmecTHasi 1eSITEJIbHOCTD:

MMOHUMATh M UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHTHOW U WHIANBUYyaIbHON paOOThI
MIPH PeIIeHUN OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHUS
IpynnoBbIX (HOPM B3aUMOJEHCTBUS PU PEIIeHUH y4eOHOM 3a1a4H;

BbIOMpaTh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUI C yUeTOM OOIIKUX UHTEPECOB
Y BO3MOKHOCTEH Ka)KJI0T0 YeHa KOJUIEKTHUBA;

OPUHUMATh e COBMECTHOM JESATEIbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JIEUCTBUS 10 €€ JOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIIPEAEIATH POJIA C YYETOM
MHEHUN yYaCTHUKOB, OOCYKJaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh Ka4yeCTBO CBOETO BKJAJa M KaXJOr0 Y4YaCTHHKA KOMAaHIbI B OOIIMii
pe3ynbTaT 1Mo pazpadoTaHHBIM KPUTEPUSIM;

npenjiaraTb HOBbIE MPOEKTHI, OLICHUBAaTh HUJEU C TMO3UIUU  HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;
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OCYHICCTBIIATh MO3UTUBHOC CTPATCIHYCCKOC IMOBCACHHUC B PA3JIMYHBIX CUTYAIHAX,
IMPOABIIATE TBOPUCCTBO U B006pa}KeHI/I€, OBITH NHHUIIWMAaTUBHBIM.

PerynsitTuBHbIe YHUBEpPCAJbHbIE Y4eOHbIC JeHCTBUA
Camoopranmsamnus:

MCIIOJIb30BaTh OMOJOTHYECKHE 3HAHUS JJI BBISBICHHUS NMPOOJIEM U UX pEIICHUS
B KU3HEHHBIX U YUYEOHBIX CUTYaLIHSX;

BBIOMpATh HA OCHOBE OMOJOTMYECKUX 3HAHUU 1LIEJIEBBIC U CMBICIIOBBIE YCTAHOBKH
B CBOMX JICHCTBUSAX U MOCTYIIKAX 10 OTHOLIEHUIO K )KUBOM NMPUPOJE, CBOEMY 3I0POBBIO
1 3J0POBBIO OKpPYKarOLX;

CaMOCTOSITENIBHO  OCYLUECTBJIATh IIO3HABATEIIBHYIO JIEATEIBHOCTb, BBIABIIATH
npoOsieMbl, CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIE 3a/Jayd B 00pa30BaTEIbHOU
NEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSTENIbHO COCTaBJIATh IJIaH PELIEHUs MPOOJEMBI C YYETOM HMEIOIIMXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPENOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsaTh paMK1 y4€OHOI0 MPEeMETa Ha OCHOBE JIMYHBIX MTPEIIIOYTEHNN;

JeNlaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTb
3a pEIICHHUE;

OLICHHUBATh MPUOOPETEHHBIH OIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSIBICHUIO LIMPOKON 3pYIUIMN B pa3HbIX
0o0JacTAX 3HaHWM, IMOCTOSHHO TMOBBIIIATH CBOM 0OOpa30BaTENbHBIA W KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JIESTEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

BJIQJIETh HaBBIKAMU I1O3HABATEJIbHOW pe(dIeKCUHM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENIBHBIX MPOLECCOB, UX PE3yJIbTATOB U OCHOBAaHUM, UCMOJIb30BaTh
npueMbl pedIeKCUM JJIsl OLICHKU CUTYallUuM, BLIOOpA BEPHOTO PEIICHNUS,

OIIEHMBATh PUCKHM U CBOEBPEMEHHO MPUHHUMATh PEUICHUS MO0 HX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U @pTyMEHTBI APYTUX MPU aHATU3E PE3YIbTATOB JEATEILHOCTH.

IIpunsiTue cedst U APyrux:
MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;
MPUHAMATh MOTUBBI U ApTYMEHTHI APYTUX MPU AHATU3E PE3YJIbTAaTOB JACATEILHOCTH;
MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OUIHUOKY;
pa3BUBATh COCOOHOCTH MOHUMATh MUP C TIO3UIIMHU IPYTOTO YETIOBEKA.

HPEJMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nporpamMmbl COO no 6uosoruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crnenuduyeckue st yueOHoro mpeamera «buosorus» HaydHbIe
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3HaHWS, YMEHHMS UM  CHOCOOBI  JEHCTBHA 1O  OCBOCHHUIO, HWHTEpHpETaluu
U NpeoOpa3oBaHUIO 3HAHWM, BUIBI JEATEIBHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAaHUN B pA3IMYHBIX YYEOHBIX CHUTyalUsAX, a TaKXKe B peaJbHBIX
KU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX C Ouosorued. B mporpamme mnpeameTHbIe
pe3yJIbTaThl MIPEICTABICHBI IO FOJaM O0yUYEeHUS.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10 kinacce
JOJDKHBI OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpPa U HAyYHOTO MHPOBO33PEHMsI, O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWONOTMHM, (YHKIHOHAIBHON TIPaMOTHOCTH Ye€JOBEKa
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbIBaTh COJEPKaHUE OMOJIOTMYECKUX TEPMHUHOB U MOHATUMN: JKU3Hb,
KJIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U MPEBpaIllCHUE YHEPTUU), TOMEOCTa3
(camoperynsuus), ypoBHEBash OpraHU3alUsl *XUBBIX CHUCTEM, CaMOBOCIIPOM3BE/ICHUE
(peripomyKIHsi), HACIEICTBEHHOCTh, U3BMEHUYUBOCTD, POCT U Pa3BHUTHUE;

YMEHUE u3JIaraTb  OMOJIOTMYECKHE TEeopuu  (KJIETOYHasA, XpOMOCOMHas,
MyTallMOHHAsI, HEHTpajbHasl IOTMa MOJIEKYJIApHOU Ouonorum), 3akonsl (I'. Mennens,
T. Moprana, H.W. BaBunoBa) u ydenus (0 IieHTpax MHOTOOOpa3usi U MPOUCXOKICHUS
KyJIbTypHbIX pacteHud H.M. BaBuiioBa), omnpenensiTh rpaHulbl UX HTPUMEHUMOCTH
K KUBBIM CUCTEMaM;

YMEHHE BIIQJIETh METOJaMH Hay4YHOro II03HaHUs B OWOJIOTUH: HaOIO/IEHNE
M OMNHCAHUE >KHUBBIX CUCTEM, MPOLECCOB W SIBJICHUW, OpraHU3alus U MPOBEACHHUE
OMOJIOTrMYECKOr0 SKCIEPUMEHTA, BBIIBM)KEHUE TUIIOTE3bl, BBISBICHUE 3aBUCUMOCTU
MEXJy HCCIEIYyEeMbIMU BEJIMYMHAMH, OOBSCHEHHE TIOJYUYEHHBIX pPE3yJbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHI, TEOPUH W 3aKOHOB, YMEHHE JI€JaTh BBIBOJbI
Ha OCHOBAHMH IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIACNATh CYIIECTBEHHbIE TMPU3HAKU BHUPYCOB, KJIETOK MPOKAPHUOT
U DYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB M MPEBpAILlEHUS PHEPIMH B KIETKe, (OTOCHHTE3a,
IIACTHYECKOTO u ASHEPTEeTUYECKOTO oOMeHa, XEMOCHHTE3a, MHUTO32,
Meio03a, OIUIOAOTBOPEHUS, PAa3MHOXKEHMS, WHIUBHUAYAJIbHOTO pPAa3BUTUS OpraHu3Ma
(oHTOTCHE3);

yMEHUE TMPUMEHATh TMOJYyYEHHbIE 3HAHUS JUIsi OOBACHEHHS] OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUH, JIJIsl IPUHATUSA NPAKTUYECKUX PEIICHUI B MOBCETHEBHON JKU3HU
C LIeJIbI0 oOecredeHrs: 0e30MacHOCTH CBOETO 3/I0POBbS U 3JI0POBbS OKPYKAIOIINX JFO/ICH,
COONIOICHUST HOPM TPaMOTHOIO IOBEAEHUS B OKPYXKAIOLIEH MNPUPOAHON Cpene,
IOHMMaHHuE HEOOXOJUMOCTU HCIIOJIb30BaHUS JOCTUKEHUN COBpEMEHHOW Onojoruu
¥ OMOTEXHOJIOTUH AJI PAllMOHAIBHOTO PUPOIOTIOIH30BAHMS;
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YMEHHE pellaTh 3JeMEHTapHbIe TE€HETUYECKUE 3a/ladyll Ha MOHO- U TUTHOPHIHOE
CKpEIlMBaHUE, CILEIUICHHOE HacJEeIOBAaHUE, COCTaBISATH CXEMbl MOHOTHOPHIHOTO
CKPEIMBAHUSA JUIs [IPEeICKa3aHus HACJIEAOBAHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOJIHATH 1a00paTOpHBIE U MPAKTHUECKHE pabOThI, COOMI0OAATh IPaBHiia
pu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYIOBAHUEM;

YyMEHHE  KPUTUYECKHM  OICHMBaTh W  HUHTEPIPETUPOBATH  HHGOPMAIUIO
OMOJIOrMYECKOTr0 COAEPKaHUs, BKIKOYAIOIIYIO IICEBJAOHAYYHbIE 3HAHUSA U3 PA3IUYHBIX
MCTOYHUKOB (CpeJCTBa MaccOBOM HH(pOpPMAIMHM, HAYYHO-TIOMYJISIPHBIE MAaTE€pHAJIbI),
ATUYECKHE aCIEKTbl COBPEMEHHBIX MCCIEJAOBAaHUNW B  OHOJOTUHM, MEIULUHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001mas
OMOJIOrMYecKy0 MH(GOPMALIMIO U3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHATUMHBIN annapat OMOJIOTHH.

[IpeameTHbie  pe3ysibTaThl  OCBOCHHS  yueOHoro mpeamera  «buomorus»
B 11 Ki1acce JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUHU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapPTHUHBI
MHpa W HAYYHOTO MHPOBO33PCHHUSA, O BKIAIE POCCUMCKUX M 3apyOCKHBIX yUCHBIX-
OMOJIOTOB B pa3BUTHE OWOJNOTHM, (YHKIIMOHAIBHON TI'PaMOTHOCTH  YeJIOBEKa
JUTSI peIIeHUS KU3HCHHBIX 3a/1a4;

yMEHHUE PACKPBIBaTh COACp)KaHWE OWOJIOTMYECKUX TEPMHHOB M TOHSTUUN: BUI,
NOMyJIsiMsA, TeHOGOHM, DSBOJIOUUSA, JBIKYIIHME CHIbl ((aKTOpPhl) HSBOJIOLUH,
MPHUCTIOCOOJICHHOCTh OPTaHMW3MOB, BHA000pA30BaHUE, OKOJOTHYECKHE (DaKTOPHI,
HKOCUCTEMA, MPOAYIEHTHI, KOHCYMEHTBI, PEAYICHTHI, e MUTaHUS, YKOJIOTHYEeCKas
nupamuia, OuoreoieHo3, ornocdepa;

yMEHHUE Hu3JiaraTh Ouoyiormueckue Teopuu (dBoironnoHHas teopus Y. JlapBuHa,
CUHTETUYECKass TEOpUs DBOJIOLMU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxoactea K.M. bspa, depenoBaHusi TJIABHBIX HANpaBICHUW W NyTEH HBOJIOIUU
A.H. CeseprioBa, yuenus o 6uochepe B.M. BepHaackoro), onpenensrb rpaHUIlbl HX
IPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJAaMU HAay4YHOro TO3HAHUS B OMOJOTMM: HAOJIOJCHUE
M ONHCAaHWE >KUBBIX CHUCTEM, TPOIECCOB W SIBJICHUW, OpraHU3AlMs W TMPOBEICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIIBF)KCHHE THITOTE3bI, BBISBICHUE 3aBUCHMOCTH
MEXIy UCCICNyEeMbIMU BEJIMYMHAMH, OOBSCHEHHWE TIOJYyUYCHHBIX PE3YJIbTAaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX TOHITHH, TCOPUH W 3aKOHOB, YMEHHE JEJIaTh BBIBOJIBI
Ha OCHOBAHHH ITOJTYYEHHBIX PE3yIhTATOB;

YMEHHUE BBIICISATH CYIIECTBCHHBIC MPU3HAKUA CTPOEHUS OMOJOTHUYECKUX OOBHEKTOB:
BUJIOB, TMOMYJSLUUNA, TMPOAYLUEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHOTeOolEeHO30B
Y SKOCUCTEM, 0OCOOCHHOCTH IIPOIIECCOB: HACIIECTBEHHON N3MEHUYUBOCTH, ECTECTBEHHOTO
otOopa, BUA000pa30BaHMs, MPUCTIOCOOJICHHOCTH OPTaHU3MOB, ACHCTBHUS SKOJIOTUUECKHIX
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(GakTOpOB Ha OpraHMW3MbI, MEPEHOCA BEMIECTB MW IMOTOKA JHEPTHH B JKOCHCTEMaX,
AHTPOITOTCHHBIX M3MEHEHUH B DKOCHUCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTa BEIIECTB
1 OMOTEOXMMUYECKHUX ITUKIIOB B Ouocdepe;

yMEHUE TMPUMEHATh TMOJYyYEHHbIE 3HAHUS Ui OOBSCHEHUS OMOJOTUYECKUX
MIPOIIECCOB U SBJICHUM, JIJISl IPUHATHS MPAKTUICCKUX PEIICHUA B MIOBCETHEBHON JKU3HU
C 1IeJIbI0 00ecTieyeH s 0€30ITaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOIINX JTIOACH,
COOJIIOJIEHHST HOPM TPaMOTHOTO TIOBEACHUS B OKpYXalollled MpUPOIHON cpeje,
MOHUMaHUE HEOOXOJAMMOCTH HCIIOJIh30BAaHUS JTOCTHKEHUN COBPEMEHHOW OHMOJIOTHH
JUTSl palliOHAIBHOTO MPUPOIOTIOIb30BaAHUS;

yMEHHUE peuiaTh 3JeMEHTapHble OHOJOTUYECKUE 3aJadl, COCTAaBJISATh CXEMBI
NEepPeHoca BEIIECTB U YHEPTUU B dIKOCHUCTEMaXx (1IeMH MUTAHMUS);

yYMEHUE BBINOIHAThH JA0OPATOPHBIE U MPAKTHYECKUE PabO0ThI, COOJI0IaTh MpaBHIIa
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTUYECKH  OIICHMBaTh W  HHTEPIPETUPOBATH  MHGOPMAIIUIO
OMOJIOTUYECKOTO COJICPKAHUS, BKIIOUAIONIYIO TICEBIOHAYYHBIC 3HAHUS U3 Pa3TUIHBIX
UCTOYHUKOB (CpelCcTBa MAaccOBOM HH(OpMaIMU, HAYYHO-MOMYJSPHBIE MaTepUaIbl),
paccMaTpuBaTh rI00aTbHBIC YKOJIOTHICCKUE MPOOIEMBI COBPEMEHHOCTH, (hOPMHPOBATH
IO OTHOIIICHHUIO K HUM COOCTBEHHYIO TTO3HUIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHMs, 00001as
OMONOTUYECKYI0O MH(POPMAILIUIO M3 HECKOJbKMX HMCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUIHBIN armapaT OHMOJOTHH.
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TEMATHYECKOE INTAHUPOBAHUE

denepanbHas padbouvas nporpamma | buosnorus. 10—11 kinaccer (0a30BbIi YPOBEHB)

10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3liesioB U TeEM [IporpammHoOe conepxkanue
/11 4acoB oOy4Jaronuxcs

y4eOHOTO IpeaMeTa

Tema 1. Buosiorus kak Hayka

YKUBOU IIPUPOBI

npupoAbl (HaboieHue,
AKCTIEPUMEHT, OTIFCAaHHE,
U3MEpEeHUe, KiIaccupuKaIms,
MOJICIIUPOBAHUE, CTATUCTUIECKAS
00paboTKa JTaHHBIX ).

1.1 | Buomnorus B cucreMe 1 buonorus kak Hayka. CBs3u OUOJI0OTUH PackpriBath copepkaHue TEPMUHOB
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMHU Y [IOHATHI: HAYYHOE MUPOBO33PEHUE,
U JPYTUMU €CTECTBCHHBIMHU HaYKaMH, Hay4YHas KapTHHa MHUpa, Hay‘—IHBIﬁ METOA,
dbunocodueit, peaurueit, STUKOM, TAIIOTE3a, TEOPHUA, METObI
ACTETHKOM U MpaBoM. Potb Orosioruu UCCICTOBAHMAL.
B DOPMUPOBAHUH COBPEMEHHOI HAYTHOIH XapakTepu3oBaTh OHOJIOTHIO KaK HAYKY,
KapTuHbI MUpa. CucremMa OMOJTOTUYECKUX e MECTO 1 pOJIb CPEIH AAPyTHX
€CTECTBEHHBIX HayK.

HayK. [lepeuncnars pa3aesnbl OMOJIOTUU
Aemoncmpayuu: B COOTBETCTBUE C 00BEKTAMU U3yUCHHUS.
Topmpemei: 1. lapsym, 1. Mennexs, HaspiBaTh BaxxHENIIME OTPACIIH
H. K. Konbuios, Jix. Yotcon n ®. Kpuk. | 6,6 norymeckux snanmii n 3a7a4H,
Tabnuywl u cxemwvi: «MeTObI TO3HAHUS crosme nepen 6uonorneii XXI B.
YKUBOU HPUPOIBD)

1.2 | MeToibl TO3HAHUS 1 MeTo bl MO3HAHUS )KUBOM PackpriBaTh conepxaHre TEpMUHOB

Y MIOHATHUH: HAYYHBIA METOJI, METObI
HUCCIICJOBAHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MMO3HAHUS )KUBOH MTPUPOJIBI: HAOIIOICHHE,
AKCIIEPUMEHT, ONIMCAHUE, U3MEPEHUE,
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denepanbHas padbouvas nporpamma | buosnorus. 10—11 kinaccer (0a30BbIi YPOBEHB)

JHemoncmpayuu:

Tabauywl u cxemol: «MeTOABITTO3HAHUS
YKUBOW NPUPOABD.

Jlabopamopnbsie u npakmuueckue
paoomuwl:

[TpakTuueckas padota Ne 1.
«/cnonbs30BaHuE pa3InUHbIX METOJOB
IPY U3y4YECHUU OUOJIOTHYECKUX
00BEKTOBY

KJ1acCU(UKaLusi, MOJECIUPOBAHHE,
cTaTucTuyeckas 00paboTKa JTaHHBIX

Hror

O 9acCoOB IIO TEMC

2

Tema 2. JKuBble cucTeMbl M

X OpraHm3anus

2.1

buosnornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YYCHUE

1

XKusble cuctembl (OUOCUCTEMBI)
KaK IpeJAMET U3y4eHUsI OMOJIOTHH.
OTnu4ane KUBBIX CUCTEM

OT HEOPTraHUYECKOU TPUPOBI.
CBoiicTBa OMOCHUCTEM U UX
pazHooOpasue.

YPpOBHH OpraHu3anuu
OMOCUCTEM: MOJIEKYJISIPHBIH,
OPTraHOUIHO-KJIIETOYHBIM,
OpraHU3MEHHbIM,
MOMYJISIIIHOHHO-BHUIOBOM,
SKOCUCTEMHBIN
(OMOTeoIIeHOTUYECKUIT),
OrOChEepHBIIL.

Hayxku, nzydaroniye 6uocucTeMsl
Ha pa3HbIX YPOBHSIX OpraHu3aliu.

PackpbIBaTh coJiep;KaHUE TEPMUHOB

Y IOHSTHI: CHCTEMAa, OHOJIOTHYECKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA )KUBBIX CUCTEM,
0OMEH BeIleCTB, PA3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTb, Pa3IpaKUMOCTh,
AHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy JXKU3HU (OMOCHUCTEM).
XapaxkTepu3oBaTh MPUHITUIIBI
OopraHu3aIuu OUOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSI0YEHHOCTb,
CaMOPETryJISLNs, UEPAPXUYHOCTb.
IlepeuncnaTh yHUBEPCAIBHBIE CBOMCTBA
KUBOTO: €[IMHCTBO XUMUYECKOTO
COCTaBa, pa3ApaKuMOCTh, JIBHXKEHUE,
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denepanbHas padbouvas nporpamma | buosnorus. 10—11 kinaccer (0a30BbIi YPOBEHB)

JHemoncmpayuu:

Tabauywl u cxemwvi: «OCHOBHBIC
PU3HAKY KU3HUY, «Y POBHH
OpraHu3aINU KUBOU TPUPOIBD».
Mopens monekynsr JTHK

rOMeoCTa3, POCT U pa3BUTHE,
HACJICICTBEHHOCTh, HK3MEHYNUBOCTD,
ABOTIOIHS (TIPUCTIOCOOICHNE

K U3MCHSIFOIIIMMCSI YCIIOBHUSIM).
[TpuBOIUTE TPUMEPHI OMOCUCTEM
Pa3HOTO YPOBHSI OpraHU3aIuU

Y CPaBHUBATH MPOSBIICHUS CBONCTB
’KUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIE ITPOLIECCHI,
MpoTeKarolme B OMocCucTeMax:

O0OMEH BEILIECTB U MPEBPAICHUE
HHEPruM, CAMOBOCIIPOU3BEICHHE,
CaMOpETyJIAIINS, Pa3BUTHE.

CoOmronath npaBusa 6€peKHOTO
OTHOIIEHUS K KHUBOU MPUPOJIE

Hroro yacoB nmo teme

1

Tema 3. XuMun4yeckuii cocTaB M CTpoeHHe

KJIICTKHA

3.1

XMUMHUYECKUU COCTAB
KkineTku. Boga
Y MUHEPAJIBHBIE COJTU

1

XHUMHUYECKUI COCTaB KIIETKH.
XHUMHUYECKHE 3JIEMCHTHI:
MaKpO3JIEMEHThI, MUKPOAJIEMEHTHI.
Bona u MmuHepanbHbIE BELIECTBA.
OYHKIMY BOABI U MUHEPATbHBIX
BEIIECTB B KJeTke. [Toanepxanue
OCMOTHYECKOro OajaHca.
Jemoncmpayuu:

Juaepammur: «PactipeneneHue

XUMHYECKHUX DJIEMEHTOB B HEXKMBOU

PackpbIBaTh copepkaHue TEPMUHOB

Y TIOHSITHUI: AJIEMEHThI-OMOTEHBI,
MaKpO3JIEMEHTBI, MUKPOJJIEMEHTHI;
MUHEpaIbHbIEC BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JUIOJIb, BOAOPOIHbIE CBA3H;
ruApoduiIbHbIe U THAPOGOOHBIE
BEIIECTBA.

JloKa3pIBaTh €MHCTBO 3JIEMEHTHOT'O
COCTaBa KaK OJJHO U3 CBOMCTB KUBOTO.
Pacnipenensite XuMHUYECKHE 3JIEMEHTHI
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denepanbHas padbouvas nporpamma | buosnorus. 10—11 kinaccer (0a30BbIi YPOBEHB)

npupojie», «PacnpeneneHne XUMUYECKUX
AJIEMEHTOB B )KMBOM IIPUPOIEY.

Tabauywt u cxemol.: «llepuoguueckas
Ta0JIMIA XUMUYECKHUX DIIEMEHTOBY,
«CTpOEHHEMOJEKYIBI BOABD)

I10 rpyuiiaM B 3aBUCHMOCTHU

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPTaHU3MC; XapaKTCPHU30BaTh POJIb
OTACJIBHBIX 3JICMCHTOB.

BBISABISTH CBS3b MCKIY COCTAaBOM,
CTPOCHUCMMOJICKYJIbI XUMHUYCCKOI'O
COCIUMHCHUA U €T0 q)YHKIII/I}IMI/I B KJICTKC

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHue OEIKOB. PackpbIBaTh cofepkaHue TEPMUHOB
CTpOEHHE OEJIKOB AMMHOKHCIIOTBI — MOHOMEPHI OEITKOB. U TIOHSTHIL: OEJIKU, TOJTUMEDHI,
HezameHnMble 1 3aMeHUMBbIE MOHOMEPBI, AMUHOKHUCIIOTHI, IENITHIHAS
AMUHOKHCIIOTH. AMHHOKHUCTIOTHBIH CBA3b, OJUIENTU], IEHATYPALIHSL.
coCTaB. YPOBHU CTPYKTYpPhI OEITKOBOI Xapaktepu3oBaTh O€IKH KakK KJ1acc
MOJIEKYJIbI (TIepBUYHAS, BTOPUYHAS, OpraHUYECKUX COECIUHEHUN;
TPETUYHAS U YCTBEPTHYHAS CTPYKTypa). | KJIacCU()UIUPOBATH UX [10 CTPOECHUIO
XHUMHUYECKHE CBOMCTBA OCIIKOB. (rmoOynspHbIe U GUOPHILISIPHBIC OCIKH),
buonoruueckue GyHKIMH OETIKOB. MEePEUUCIIATh U XapaKTepU30BaTh
Jemoncmpayuu: (GyHKIIUU OCIKOB
Tabnuywvl u cxemwl: «CTpoeHUE
MOJIEKYJIbI OeNKay.
Obopyodosanue: CBETOBOH MUKPOCKOIIL,
MUKPOIPENapaThl
3.3 | ®epMeHThI — depMeHThI — OMOJIOTHYECKHE PackpbIBaTh cojiep>kaHre TEPMUHOB
OuosornyecKue KaTajau3aTophl. Y TIOHATHI: PEPMEHTHI, AKTUBHBIH IIEHTD,
KaTaJIM3aTOPBI CrtpoeHue pepMeHTa: aKTUBHBIN IICHTP, | CyOCTpaTHas Celu(pUIHOCTD,

cyOcTpaTHas crienu(pUIHOCTb.
KodepmenTsl. Butamussi.
Otnuuust pepMeHTOB

Ko(epMeHThI, OeTTKI-aKTUBATOPHI
1 OCJIKU-UHTUOUTOPHI.
Yka3bIiBaTh OTIUIHS (PEPMEHTOB
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OT HEOPraHUYECKUX KaTaau3aTopoB.
Jemoncmpayuu:

Tabauywl u cxemvi: «CTpoeHHE
dbepmeHTay.

Obopyodosanue.: 000pyI0BaHUE

JUTSI TIPOBEJICHUSI HAOJIOICHH,
M3MEPEHNN, IKCIIEPUMEHTOB.
Jlabopamopnsie u npakmuueckue
pabomol:

JlaGoparopnas padota Ne 1. «M3yuenue
KaTATUTUYECKON aKTHBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bI

WM KaTaias3bl)»

OT HEOPTaHWYECKHUX KaTaIn3aTOPOB.
OOBICHATDH POJIb (PEPMEHTOB

B ()YHKIIMOHUPOBAHUU JKUBBIX CUCTEM,
B IIPOMBIIIUIEHHOCTH, B MEJIUIIMHE,

B MOBCEIHEBHOW JKU3HU YEJIOBEKA

3.4

YrneBoanl. JIunuasl

VYTieBoibl: MOHOCaxapu bl (TIIFOKO3a,
prbo03a 1 1e30KCUpu003a), Tucaxapubl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TJIMKOTEeH, 1EJITI003a).
buonornyeckue GyHKIIUN YTIIEBOOB.
JIumuapl: TPUTTUTIEPUIBI,
dbocdomunubl, CTEPOUIHI.

IMunpodunsHO-THAPOGDHOOHBIE CBOWCTBA.

buonornueckue QyHKITUU JIUMHIOB.
CpaBHeHue yriieBoJI0B, OEJIKOB

Y JINMUJI0B KaK HICTOYHUKOB SHEPTHUH.
Jemoncmpavyuu:

Tabnuywl u cxemol. «YTIAECBOIBI,
«JInmmaeny.

PackpbiBath coniepkaHiue TEPMUHOB

Y TIOHSTHI: YTJIEBOIbI, MOHOCAXapH/IbI,
JMcaxapu/Ibl, TIOJTUCAXapHIbI, TII0K03a,
prbo03a, 1e30Kcupudo03a, caxaposa,
JAKTO3a, MaJbT03a, LIeJITI0I03a
(k1eTyarka), Kpaxmal, IITUKOTeH;
JIUTINJIBI, TPUTTULEPUIbI (GKUPHI, Macia),
dhochomunuabl, CTEpOUIBI.
XapakTepu3oBaTh YIJIEBO/IbI,

JUTUBI KaK KJIACC OPTaHUYECKHUX
COCIMHCHUU.

KnaccudummpoBars yrieBoabl U JIATTHATBI
M0 CTPOEHUIO; EPEUUCIIATh PYHKIIUU
YTJIEBOJIOB U JIUITHJIOB.
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Obopyodosanue: 000pyI0BaHNE
JU1S1 IPOBEICHUSI HAOIIOICHUM,
M3MEPEHNN, JKCIIEPUMEHTOB

CxeMaTnyecku u300paxkaTb CTPOCHHE
MOJIEKYJI YTJI€BOI0OB, JTUIUIOB

3.5 | HykneuHoBsie Hyxkneunossie kucnotsl: JJHKu PHK. PackpsIBaTh conepkaHue TEPMUHOB
KHCIIOTHL. AT® Hyxieornisl — MOHOMEpBI Y MIOHATHIA: 1€30KCUPUOOHYKIIENHOBAs
HYKJIEMHOBBIX KHCIOT. CTpoeHune kucnota (JJHK), pubonyknennoBas
u pyukuuu JTHK. Ctpoenue u pyukuu | kucnora (PHK), nykneorns,
PHK. AT®: crpoenue u pyHKIHUN. IIOJIMHYKJICOTUAHAS LEIIb
Jemoncmpayuu: (MOAMHYKIICOTH]T), KOMIJIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, ®@. Kpuk, ¢dbyukuu IHK (xpanenue u nepenaya
M. Yunkunc, P. ®pankiuH. HaCJIEICTBEHHOW UH(OPMAIIUH); BUIBI
Tabauywl u cxemvi: PHK (unopmanionHasi, TpaHCIIOpTHAS,
«Hyxneunossie kuciotsl; [JHKY, pubocomanbHas); ageHo3uHTpudocdar
«buocunres 0enkay, « CTpoeHue (AT®D), makposprudeckas CBs3b.
MouteKyJiel ATD». XapakTepu3nupoBaTh HyKJIENHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHCJIOTBI KAK XUMUYECKHE COCTUHEHUS
MUKpOIpenaparbl Y HOCUTEJIA HACJIEACTBEHHOM
MH(OpPMALIUH.
OtMmeyaTh 0COOEHHOCTU CTPOCHHUS
MoJieKyJ1 HykJIenHoBbIX kuciot (JHK,
PHK) u AT®.
CxemaTHuecku n300paxarb CTpOECHHUE
HYKJIEOTHJIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciaor, AT®
3.6 | ctopus u meTojibl [{utonorus — Hayka O KJIETKE. PackpriBath cozepxaHue TEPMUHOB

U3YYEHHUS KIIETKU.
Kiterounas teopus

Kiterounas reopus — npumep
B3aUMOJCHCTBUS UAEH U (PaKTOB

Y TIOHSTHUI: KJIETKa, IUTOJIOTUS;
PacKpbIBaTh COAEPIKAHUE MOJIOKEHUI
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B HAyYHOM ITO3HAHUH.
Mertoabl U3ydyeHus KIETKH.
Jemoncmpayuu:

llopmpempul:

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

M. IIneitnen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MHUKpOIIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPUATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTOorpadusiMu
KJIETOK, OJIYYEHHBIE C TTOMOIIIBIO
CBETOBOTO U AJIEKTPOHHOI'O MHKPOCKOIA

KJIETOYHOM TEOPHHU.

[lepeunciarh U XapakTepU30BaTh
OCHOBHBIE METO/IbI U3yUCHHS KIETKH:
(IpUTOTOBIIEHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOIIMPOBAHUE,
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHHE
KJIETOK U TKaHE)

3.7

Kierka
KaK I1eJIOCTHAas
JKHBas CUCTEMA

KieTka kak 11es10cTHas xKuBasi CUCTEMA.
OO01re NpU3HAKY KIETOK: 3aMKHYyTast
Hapy»Has MeMmOpaHa, Mosekybl JJHK
KaK T€HETUYECKUI anmnapar, CHCTEMA
cuHTe3a Oeska. TUmbl KIeTOK:
AYKAPUOTHYECKAS U ITPOKAPUOTUYECKASL.
Oco0eHHOCTH CTPOCHHUS
MIPOKAPUOTUYECKOUN KIIETKHU.

Knerounas crenka 6akrepuit. CtpoeHue
JYKapUOTUYECKOU KIETKH. OCHOBHBIE
OTJIMYHS PACTUTEIBHOU, JKUBOTHOM

U rpulHO# KiteTku. [loBepXHOCTHBIE
CTPYKTYpbI — KJIETOYHAsI CTEHKA,
TJIMKOKATTNKC, UX (PYHKITUH.
[TnazmaTudeckasimeMOpaHa,

PackpeiBaTh coaep:kaHue TEPMUHOB

Y TIOHSTH: KJIIETKH (dyKapruoTU4YecKas,
MPOKAPUOTUYECKAs ), TITa3MaTHIeCKast
MeMOpaHa (TuiazmanemMma), TTHKOKAJIMKC,
TPaAHCIOPT BELIECTB (MaCCUBHBIH,
aKTUBHBIN ), DHAOLUUTO3 ((haromuTo3s,
MUHOLIUTO3), 9K301IUTO3, KJIETOYHAs
CTEHKA, HYKJICOUI.

CpaBHUBaTh MeX1y cO00i
HYKapUOTHUECKUE U MPOKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INUHsI
B CTPOCHUHU KJIETOK OaKTepui,
’KUBOTHBIX, paCT€HUI 1 rpudoB
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€€ CBOMCTBA M (DYHKIIMH.
Jemoncmpayuu:

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

T. llIann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHHUE
AYKAPUOTUYECKOM KIETKN», «CTpoeHue
AKUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENIbHOU KIIETKNY», « CTpOCHUE
MPOKAPUOTUYECKOU KIIETKW.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENAPAThl PACTUTEIbHBIX,
YKUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

CrpoeHnue
AYKAPUOTUYECKON
KJIETKH

[MuTonnasma u ee OpraHoU/IbI.
OnnomMeMOpaHHbBIE OPraHOUAbI KJIETKHU:
OIIC, anmapar ['oyibaKH, TU30COMBI.
[TosmryaBTOHOMHBIE OpTraHOU/ bl KJIETKHU:
MUTOXOHAPUH, TJIACTUIBI.
[IpoucxoxaeHne MUTOXOHIPUIA

v miactud. Bunpl mmactu.
HememOpanHbie opraHouIbI KJICTKU:
prUOOCOMBI, KJIETOYHBINA IEHTP,
HEHTPHUOJIU, PECHUUKHU, )KTYTUKH.
OYHKIIMY OPTaHOUIOB KJIETKH.
Bxirouenus. Anpo — peryisaTtopHbIn
LEeHTp KIeTKU. CTpOCHHUE siipa: sjiepHast
000J104Ka, KapuoIjiazma, XpoMaTHH,

PackppIBaTh copepkaHrie TEPMUHOB

Y TIOHSITHIA: ITUTOTIIa3Ma, OPTaHOM/IHI,
sHom1azMarudeckasceTs (I11C),
anmapat [ oJIbKu, TH30COMBI, BAKYOJIb,
MUTOXOHAPHH, TUTACTUABI (XJIOPOILIACTHI,
XPOMOIIACTHI, JISUKOILIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIICTOUHBIN
1eHTp (IIEHTpOCOMa), PECHUYKH,
KTYTUKH, BKITFOUCHHUS, PO, siIepHast
000J109Ka, KapuoIjia3Ma, XpoOMaTHH,
SITPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOCHHE DYKAPUOTUIECKON
KJIETKH 110 U300pakKeHUAM

¥ Ha MUKpOTIpernaparax;
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SIAPBIIIKO. XpOMOCOMBI. TpaHcniopT
BEILIECTB B KIIETKE.

Jemoncmpayuu:

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

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

P. Bupxos.

Tabauywl u cxemwvr: «CTpoeHue
3YKAPUOTUYECKOM KIETKN», «CTpoeHue
AKUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKHNY,
«Crtpoenue saapa KIETKN.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKPOIIpEnapaTbl PpaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnuvie u npakmuueckue
pabomot:

Jlabopatopnas pabota Ne 2. «M3yuenue
CTPOCHUSI KIIETOK PACTEHHI, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX
MHUKpOIIpENapaTax U UX ONUCAHUEN

KJIACCU(DUITMPOBATH OPTaHOU/IBI

B 3aBHCHMOCTH OT OCOOEHHOCTEN UX
cTpoeHus (0JTHOMEMOpaHHbIE,
IByMeMOpaHHbIE, HEMEMOpPaHHBIE);
OMKCHIBATH (PYHKIIUU KAXKIOTO
OpraHoujia B KJIETKe.
XapakTepu30oBaTh KJICTOYHOE SIPO KaK
MECTO XpaHEeHHsI, epenayn (yaBOCHUE
XpPOMOCOM) U peayin3aliuu
(TpaHCKpHILIKS) HACIEACTBEHHON
uH(pOpMAIUU KIETKH.

[lepeuncnsiTh 1 OMUCHIBATH KOMIIOHEHTHI
a5pa 1 ux QyHKIINH;

CxemaTH4HO U300paXkaTh CTPOCHUE
PaCTUTEIBHOU U JKUBOTHOW KJIETKHU.
OOBICHATH OMOJIOTMYECKOE 3HAYEHUE
TpaHCIIOPTa BEUIECTB B KJIETKE

HToro yacoB no teme 8

Tema 4. /KusHeneATeIbHOCTh KJIETKH

4.1 | OOMeH BelecTB. 2 OOMEH BeIIeCTB, MM METa0OIU3M. PackpbIBaTh cojiepkaHrie TEPMUHOB
[Inactnyeckui Accumuitsinus (TIacTUYeCKUi 0OMEH) Y TIOHATUH: OOMEH BEIIECTB U
oOMmeH. DOTOCHHTES. U JTUCCUMIIISIIIUS (DHEPTETUUYECKUM MpeBpalleHne YHEPTun (MeTaboIn3M),
XeMoCcuHTEe3 00MEH) — JIB€ CTOPOHBI €TUHOTO ACCUMUJISIINS, TUTACTUIECKUN OOMEH,
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npolecca Metabonuszma. Poib 3aKkoHOB
COXpaHEHUs BEIECTBA U SHEPTUU

B IOHUMaHUH MeTabonmu3ma. TUmbl
oOMeHa BeleCTB: aBTOTPOGHBIN

u retepoTpodusii. Pois hepmenTos
B 0OMEHE BEIIECTB U MPEBpALICHUU
JHEpruu B KieTke. POTOCUHTES.
CaetoBas 1 TeMHOBas (a3bl
¢doTocuHTe3a. Peakunu porocuHTesa.
OddpekTuBHOCTH POTOCUHTESA.
3HavyeHue (HOTOCUHTE3a AJIS )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpefsl
Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYEHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMIIe.
Jemoncmpavyuu:

llopmpemuwi: K. A. Tumupszes.
Tabauyvt u cxemol: «XIJIOPOILIACTY,
«DoTocuHTE3»

JTUCCUMUJISITNS, SHEPTETUUECKUI OOMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, MEPeHOCUYNK
MPOTOHOB, XEMOCHHTES3.

OnuceiBaTh (HOTOCHHTE3, MPOIIECCHI,
MPOTEKAIOIME B CBETOBOM U TEMHOBOM
daze.

BBIABIATh MPUYIMHHO-CIICACTBEHHBIC
CBSI3U MEX/TY MOTJIOIICHUEM COTHEUHON
DHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Mosekya ATO.

CpaBHMBaTh UCXO/IHBIC BEIIECTBA,
KOHEYHBIE MMPOAYKTHI U YCIOBUS
MIPOTEKAHUS PEAKI[MI CBETOBOU

¥ TEMHOBOM (pa3bl (OTOCHUHTE3A;
CpaBHHBaTh (DOTOCHHTE3 U XEMOCHHTE3.
OuenuBath 3HaUeHUE (POTOCUHTE3A U
XEMOCHHTE3a JIJIS )KU3HU Ha 3emIle

4.2

DHepreTuYeCcKui
obmeH

DHEpPreTHUecKuii 0OMEH B KIICTKE.
Pacmienienue BemecTs, BBIJCICHHE

U aKKyMYJIMPOBAaHHE SHEPTUU B KIIETKE.
DTansl SHEPreTHIECKOro oOMeHa.
['mukonu3. bpoxkeHnuen ero BUbl.

PackppiBath copepkaHue TEPMUHOB

U MOHSATUIN: DHEPreTUYECKU 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIIUPTOBOE OPOKEHUE, OMOJIOTHYECKOE
OKHCIIEHUE, KJIETOYHOE JbIXaHUE,
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KucnoponHoe okucienue,

WJIN KJICTOYHOE JIbIXaHHE.
OxucnurensHoe hochopuimpoBaHue.
O} heKTUBHOCTH FHEPTETHUECKOTO
oOMeHa.

Jemoncmpayuu:
Tabauywvl u cxemol: « TUMBITATAHUS,
«MeTabomm3my», <K MUTOXOHIPHS,

«JHepreTUYecKul 0OMeH»

TUCCUMUIIATIHUS, (DEPMEHT.
XapakTepu3oBaTb OOMEH BEIECTB

Y TIpeBpaIlleHUe SHEPTuu (METa0b0IM3M)
KaK OJIHO UX CBOMCTB HBOTO.
[TepeunciaTh 0COOCHHOCTH
MJIACTUYECKOTO U SHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTAaHABJIMBATh
B3aMMOCBSI3b MEXTy HUMHU.

Paznuuatek TunEl 0OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBI

U TeTepOTPOHBIIA.

OnucheIBaTh 3TAIBI SHEPTETUUECKOTO
oOmeHa (TOArOTOBUTEbHBIM,
OECKUCIOPOIHBIN, KUCITOPOIHBIH)

Y CPaBHHMBATh UX MEXKY COOOMH.
XapakTepru30BaTh PEaKIUH TIHKOJIN3A,
OpOKEeHUSI, KJIETOUYHOTO JbIXaHUS;
BBISIBIIATH PUYMHHO-CJICACTBEHHBIC
CBSI3U MEXKTY TJIUKOJIU30M, KJIETOUHBIM
IBIXaHWEM U CUHTE30M MOJIeKyJT ATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OECKUCIIOPOTHOTO U KUCIOPOIHOTO
ATAroB

4.3

BbuocunTes Oenka

Peaknuu MaTpu4HOTO CUHTE3A.
I'enernueckas nadopmanus u JJHK.
Peanuzanus reHeTudeckoi nupopmauu
B KJIeTKe. | eHeTHUeCcKU KO HUero

PackpriBaTh coniepxaHre TEPMUHOB
U TOHSTHUN: T'eH, TCHETUYECKUU KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIIIHUA,
TPAHCJIALUS, KOJOH, aHTUKO/IOH,
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CBOMCTBA. TpaHCKpUNIMSA — MATPUYHBIN
cunte3 PHK. Tpancasnus — OnocunTes
Oenka. DTamnbl TPAHCIALUU.
KoaupoBanneamunokucnor. P

0JIb puOOCOMB OHOCHHTE3E OETKa.
Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbnos.

Tabauyet u cxemwvr: «Ctpoenue [JHK»,
«Ctpoenue u GyHKIIMOHUPOBAHHE TeHaY,
«Cunres Oenkay, «Permukanms JTHKy,
«I'eHeTHYECKHUM KoY.

Obopyodosanue: MOEIN- alTUTMKAIIAN
«Y nBoenue JIHK u Tpanckpumnuums»,
«buocunTes 6enka

pubocoma, ieHTpabHas JoTMa,
MOJIEKYJISIpHAst OUOJIOTHS.

Onpenensatb CBOWCTBA FTEHETUYECKOTO
KoJa (TPUTIIIETHOCTD, OJTHO3HAYHOCTD,
BBIPOXKIECHHOCTH, YHUBEPCATHLHOCTD,
HETEePEKPHIBAEMOCTh, HEITPEPHIBHOCTB ).
OnuceIBaTh ATANbI peaTn3aIiu
HaCJIEICTBEHHOW MH(OPMAIUU B KIIETKE.
CpaBHUBaTh PeaKMd MATPUIHOTO
cuntezamoiiekyn PHK u Genka B kieTke

4.4

Heknerounsie
(bOpMBI KUZHU —
BUPYCHI

HexkneTounsie GOpMbI )KU3HU — BUPYCHI.
Hcropwust OTKpBITHSI BUPYCOB

(. W. ViBanoBcKkwii).

OcoOeHHOCTH CTPOSHHUS U dKU3HEHHOTO
uKJa BUpycoB. bakrepuodaru.
bone3nu pacreHnit, )KUBOTHBIX

Y YEJIOBEKA, BHI3BIBAEMBIC BUPYCAMH.
Bupyc ummyHonedunura uesoBeka
(BUY) — Bo30yauTenb

CIIM[a. OOpaTHast TpaHCKPUIILKS,
peBepTasza u MHTerpasa.
[Tpodunaktrka pacnpocTpaHeHUS
BUPYCHBIX 3a00JIEBaHUIA.

PackpriBath conepxaHue TEPMUHOB

Y TIOHATUH: BUPYC, BUPYCOJIOTHS,
Karcuj, bakrepuodar, BUpYyC
uMMmyHoaeduiTa yenoseka (BUY),
OHKOT€HHbBIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJICTOUHYIO (OPMY JKU3HH;
0COOEHHOCTH CTPOCHUS

U )KM3HEIeATEeIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HCHHBIN ITUKI BUPYCOB
UMMYHOJE(PHUIINTA YETOBEKA; pa3InyaTh
Ha pucyHkax BTM ((Bupyc Tabaunou
MO03auKu), bakrepuodar, BUY.
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JHemoncmpayuu:

Ilopmpemuwi: J1. . IBaHOBCKHIA.
Tabauyvt u cxemwvi: «BUpyCh»,
«bakrepuodarny; «CtpoeHue

1 >ku3HeHHBbIN nukia Bupyca CITINda,
OakTepuodaray.

Obopyodosanue.: MOJENb CTPYKTYPhI
JHK; MmarauTHas MOJe/Ib-aNIMKAIIs
«CTpoeHUE KICTKI»

OO60CHOBBIBATH U COOJIIOIATH MEPHI
npodUIAKTUKU PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHUN
(pecniupaTopHBbIe, KEITYA0UHO-
KUIIeYHbIE, KICIIEBON SHIIE(ATHT,
BUY-undexrms)

Htoro yacos 1o teme 6
Tema 5. PazMHOKeHHe W MHIAMBHAYAJIbHOE Pa3BHTHE OPraHHU3MOB
5.1 | )KusHeHHbI UK 1 KiteTouHBIN UK, WK )KU3HCHHBIA UK | PacKkpbIBaTh COIepikaHHEe TEPMUHOB

KJIeTKU. [lenenue
KJIETKU. MuTo3

knetku. MaTepdasza u MuUTO3.
[Ipoueccsl, mpoTekaroiue B UHTEpPase.
Pennukanus — peakuys MaTpU4IHOTO
cunte3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ Ha0OpbI. XpOMaTHU/IBI.
[uTonornyeckue OCHOBBI Pa3MHOXKEHHUS
Y UHJMBUIYaJIbHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Ipoueccsl,
IPOUCXOIAIIME HA PA3HBIX CTAAUSIX
MUTO3a. BUOJOTHYECKUI CMBICII MUTO3A.
[Iporpammupyemas ruGesb KISTKA —
anomnTo3.

W TIOHATHM: KJICTOYHBIN ITUKII,
uHTepdasza, peayrmKaims, XxpoMocoma,
KapUOTHII, TAIUIOWIHBIN, TUTIION AHBIN
XPOMOCOMHBI HA0Op, XPOMATHU/IBI;
MHTO3 €ro cTaauu: npodasa, meradasa,
anagasza, Tenodasa.

OnuceIBaTh KU3HESHHBIN ITUKJT KJIETKU,
MEPEUYUCTISATh U XapaKTepU30BaTh
MEePUO/Ibl KIETOYHOTO 1UKJIA,
CpPaBHUBATbH UX MEXY COOOM.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHW3MOB, CPaBHUBATH
XPOMOCOMHBIE€ Ha0OPHI KJIETOK.
CpaBHUBATh CTa MU MUTO3A.

Paznuuars Ha MUKponpenapaTax
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JHemoncmpayuu:

Tabauywl u cxemol: «KIETOYHBIN ITUKID,
«Pernnukanus [IHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHuTHasI
MOJIeIb-anIIuKaIus «Jlenenue KIeTkny;
moxens JJHK.

Obopyoosanue.: CBETOBOM MUKPOCKOIT U
Mukponpenapat «Kaproknnes B KiieTkax
KOpELIKA JIYKa».

Jlabopamopnwie u npakmuueckue
pabomol:

JlabopaTopnas pabota Ne 3.
«Habnronenrue MuTO3a B KJIETKaxX
KOHYHMKA KOPEIIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

Y PUCYHKAX CTaJINHA MUTO3A.
PackpbIBaTh OMOJIOTUYECKUNA CMBICT
MHTO32

5.2

dopmbl
Pa3MHOXEHHUS
OpPraHu3MOB

®opMBI pa3MHOKEHHS OPTaHU3MOB:
0ecI10JI0€ U MOJIOBOE.

Buasr 6ecronoro pa3MHOXKEHHUS:
JleJIEHNE HAJIBOE U IOYKOBAHHE
OJIHO- I MHOT'OKJICTOYHBIX,
CropooOpa3oBaHKE, BEreTaTHBHOE
pPa3sMHOKCHHE.

HckyccTBeHHOE KJIOHUPOBAHUE
OpraHU3MOB, €0 3HAUYCHHE
JUISICENIEKIIU .

[TosmoBo€ pa3MHOXKEHUE, ETOOTINYUA
oT O€eCII0JIOrO.

PackpeiBath copepkaHue TEPMUHOB
Y TIOHSITU: PA3MHOXKEHUE, KIIOH,
MTOJIOBBIC KJICTKH (raMeThl),
SULEKIIETKA, CIEPMATO30U 1, 3UT0TA,
JelICHHUE HaJBOEC, IIOYKOBAHUE,
CHIOpYJISIHS, (parMeHTaIus,
BETreTaTUBHOE Pa3MHOXKEHHUE,
CEMEHHOE Pa3MHOKEHHUE, OTIbIJICHHE,
JIBOMHOE OTJIOJIOTBOPEHUE, TIOJIOBHIC
’KEIIe3bl, CCMCHHHKH, TMUHUKH,
OILIOZIOTBOPEHUE (HAPYIKHOE,
BHYTpPEHHEE).
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JHemoncmpayuu:

Tabauyel u cxemvt: «POPMBbI
Pa3MHOXKEHUS OPTAaHU3MOBY, «/{BOITHOE
OIUJIOJIOTBOPEHUE YIBETKOBBIX
pacTeHun», «/leneHue KIeTku
Oaktepun», «BereratuBHOE
pa3MHOXXEHUE pacTeHHi», « CTpoeHUe
MOJIOBBIX KJIETOK»

XapakTepru3oBaTh 0COOCHHOCTH

Y 3HaYCHHE OECTOJIOTO

1 TIOJIOBOTO CITIOCOO0B

Pa3MHOKCHHSI.

Boienars BuabI O€coaoro
Pa3MHOKEHUS; BBISBIISATH B3aMOCBSI3U
Mexay popmamu u cocodamu
Pa3MHOXEHUS, U UX OHOJIOTHIECKUM
3HAYEHUEM.

Brnangets npriemMamMu BereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX pACTCHUN
(Ha mpuMepe KOMHATHBIX).
XapaKTepru30BaTh MOJIOBBIC KIICTKH:
STUTICKJICTKH, CTIEPMATO30H/IbI;
BBISIBIIATH OCOOCHHOCTHU

HUXCTPOCHHUSI

5.3

Meiios

Meiio3. Ctaguu meiio3a. [Ipoueccsi,
IPOUCXOJIAIIME HA CTAIUSIX MEi103a.
[ToBeneHne XxpoMOCOM B MEHO3E.
Kpoccunrosep. brosiornueckuii CMbICIT
Y 3HAYCHHE MENO03a.

Jemoncmpavyuu:

Tabauysl u cxemol: «JleneHUE KISTKI,
«Meiios».

Obopyoosanue: moaens JJHK;
MarHuTHasi MOJEIb-anIlIuKAIUs
«JleneHue KIeTKM»

PackpeiBath copeprkaHue TEPMUHOB

U TIOHATHM: MEH03, KOHbIOT AU
XPOMOCOM, MEPEKPECT (KPOCCUHTOBEP)
XpPOMOCOM, TaMETHI.

XapaxkTepuzoBaTh MEHO03 Kak CIIoco0
KJIETOYHOTO ICJICHUST; ONTUCHIBATH MEHO03
10 CTaJusIM; CPABHUBATH CTAJINU MeH03a
Y MHUTO3a.

Paznuuathk Ha pUCYHKax CTaguu Meno3a;
PacKphIBaTh OMOJOTUYECKOE 3HAYCHUE
Meno3a
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5.4 | ObpazoBanme ["ameTorenes — nporecc 06pa3oBaHus PackpbiBaTh cosiep>kaHlEe TEPMUHOB
U pa3BUTHE MTOJIOBBIX KJIETOK YKUBOTHBIX. Y MTOHSITUI: TaMETOTeHE3, CIEPMATOreHE3,
MTOJIOBBIX KJIETOK. [TonoBekle Kemne3bl: CEMEHHUKHU OOT€HE3, CIEPMATO30M /I, AKPOCOMA,
OrmiogoTBOpEHNE u ssnyHuKkd. OO0pa3oBaHuE U pa3BUTHE SUIIEKIIETKA, OJISIPHBIE TEIbIA.
MTOJIOBBIX KJIETOK — raMeT (CepMaTo30M I, | XapakTepu3oBaTh 0COOEHHOCTU
SIMIEKIIETKA) — CIIEpMaTOreHE3 raMeToreHesa y sUBOTHBIX U €T0 CTa/IUH;
u oorene3. OCOOEHHOCTU CTPOCHUS TTOJIOBBIE KJICTKH JKHBOTHBIX U OTMCHIBATH
SIMIIEKJIETOK ¥ CIIEPMATO30U/I0B. MIPOIIECC UX PA3BUTHUSI.
OmnonorBopenue. [lapTeHorenes. CpaBHUBATH CIIEPMATOrEHE3 U OOTECHES.
Jemoncmpayuu: OnuceiBaTh OIIOIOTBOPEHUE,
Tabauywt u cxemor: «lIpsmoen HepsiMoe | OMOJIOTMYECKOE 3HAUECHUE
paszBuTHe, «I'ameToreHes OTIOAOTBOPEHUS
y MJICKOTIUTAIOUTUXHU YEJIOBEKaY.
Obopyodosanue: MoJeIb MeTa(azHOU
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapatbl «CrepMaTo30U/IbI
MJICKOITUTAIOIET 0y, «ANIeKIIeTKa
MJIEKOTIUTAIOLLIET 0.
Jlabopamopnuvie u npakmuueckue
pabomol:
JlaGoparopHas padota Ne 4. «3yuenue
CTPOCHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»
5.5 | UnauBuyanbHOE NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh coep:KaHHe TEPMUHOB
pa3BUTHE OMOpHOHANTBHOE Pa3BUTHE Y TIOHSITUI: OHTOTEHE3, IMOPUOTEHE3,
OpraHU3MOB (3MOpuoreHe3). Dtarbl SMOPUOHAIBHOTO | 3UTr0Ta, IpOoOJIeHKE, OJaCTOMEPHI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKUBOTHBIX:

MopyJia, 6y1actysa, 0JacToIelb,
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IpobIieHue, racTpysIus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PA3BUTHSL:
psIMOE, HE IPSIMOE (JINYMHOYHOE).
BinsiHue cpenbl Ha pa3BuTHE
OpraHu3MOB; (PaKTOPHI, CTIOCOOHBIE
BBI3bIBATh BPOKJICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3
LBETKOBOI'O PACTEHUSI: CTPOEHUE CEMEHH,
CTaJNM Pa3BUTHSL.

Jemoncmpayuu:

Tabauyvl u cxemovl. «OCHOBHbBIE CTAIUU
OHTOreHe3a», «IIpsmoe u Henpsmoe
pa3BuUTHE», «/IBOMHOE OIJIONOTBOPEHUE
YUBETKOBBIX PACTEHUI

racTpyJia, HelpyJa, OpraHoreHes;
3apOABIIIEBBICIIUCTKHU: IKTOACPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAMOPUOHAIBHOE PAa3BUTHE: MIPSIMOE
1 HenpsiMoe (JTMIMHOYHOE); MeTaMop(do3,
Meracropa, MHUKpOCIOpa, MbUIbLIEBOE
3€pPHO, CIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JBOMHOE OIJIOJJOTBOPEHHUE.
Onpenensartsb dTarbl SMOPUOHATIHLHOTO
Pa3BUTHS XOPJIOBBIX HAa CXeMax

Y TperapaTax U OMUCHIBATH MPOIIECCHI,
MIPOUCXOISIIIINE HA KAXKJIOM JTarle.
CpaBHMBATh MEPUOJIBI OHTOTCHE3A;
MPsIMOE U HETIPAMOE (JTMYMHOYHOE)
MOCTAIMOPUOHAIBHOE Pa3BUTHE,
3apOBIIIHN YeJIOBEKA U JPYTHX
XOP/IOBBIX.

OOBIICHATH OMOJIOTMYECKOE 3HAYCHUE
pa3BUTHS ¢ MeTaMOp(dO30M;
OTPHUIATEITFHOE BIUSHUE aJIKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(akTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeloBeKa.

OnuceIBaTh NPOIIECC IBOMHOTO
OTUTOIOTBOPEHMS y IIBETKOBBIX
pacTeHuit

HToro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M HU3MEHYUBOCTH OPraHU3MOB

6.1 | 'eneTuka — Hayka 1 [IpeameT u 3a1a4n FEHETUKH. PackpbIBaTh cofiepKaHue TEPMUHOB
O HACJIEICTBEHHOCTH Pons nuronoruu u sSMOpHoaorun Y TIOHSITHIL: T€H, FTEHOM, T€HOTHII,

Y U3MEHYHUBOCTHU B CTAHOBJICHUU F'eHETUKU. Bkiaz (dbeHoTHII, XPOMOCOMBI, AJIJICNIbHBIE T€HBI
POCCHICKUX U 3apyO€KHBIX YUEHBIX (anmnenun), rOMO3UrOTa, TE€TEPO3UTOTA,
B Pa3BUTHE F'€HETUKU. METOIbl TCHETUKH | JOMUHAHTHBIN NPU3HAK (T€H),
(ruOpUIOIOTNYECKUH, PELECCUBHBIN MPU3HAK (T€H), YucTas
LIUTOT€HETUYECKHI, MOJIEKYJISIPHO- JVHUS, THOPUL.
TE€HETHUYECKUN ). [lepeuncrarb U XapakTepU30BaTh
OCHOBHBIE T€HETUYECKUE MTOHATHS. METO/Ibl TEHETUKH: THOPUIOJIOTUYECKHI,
I'eHeTHUECKast CUMBOJIMKA, LHUTOT€HETUYECKHI, MOJIEKYJISIPHO-
UCIIOJIb3yEeMasl B CXEMaX CKPEIIMBAHUN. | TCHETHYECKUI; TOMUHAHTHBIC
Jemoncmpayuu: Y PELIECCUBHBIE TPU3HAKU PACTEHUI
Ilopmpemuwi: I'. Mennens, T. Mopras, Y KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepuKOB, [Tosb30BaThHCS FEHETUYECKOM
H. B. Tumo¢deen-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
Obopydosanue: MOJI€Tb- ANITITUKALIUS JUISL 3aIIMCU TEHOTUITNYECKHUX CXEM
«MOHOrHOPUIHOE CKPELIUBAHUEY, CKPEILMBAHHUS
repoapuii «['opox moceBHOI»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHMUS PackpbIBaTh cofiep:kaHue TEPMUHOB
HACJIEJOBaHUS IPU3HAKOB, YCTAHOBJICHHbBIE Y TIOHSATUIN: MOHOTHOPUAHOE
MIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeluBanue, (eHOTUITMYECKUE
Monorubpuanoe CKpelIMBaHue. 3aKOHeAMHO00pa3us rpynIbl, THOPUIOIOTUYECKUI METO/,
CKpEILMBAHNE ruOpuI0B NepBOro nokoyieHus. [IpaBuno | 4ucThie TMHUH, TOMUHUPOBAHUE TEHOB

AOMHWHUPOBAHMA. 3aKoH pacCHICIVICHUSA
IMPU3HAKOB. ['mmoTtes3a 4YuCcTOTHI ramerT.
ITonHOEM HEmoaHOE AOMHWHHUPOBAHKC.

(mOJTHOE, HETOIHOE), PaCLIEIVICHHE
B IIOTOMCTBE.
OnuceIBaTh METOJIMKY MPOBEICHUS
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JHemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabauysr u cxemovl. «MoHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIICIICHUS U €T0
LIUTOT€HETHUYECKAs] OCHOBaY», «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MOJIeIH-aNIIMKauu «MoHoruopuHoe
CKpenuBanue», «Henomnoe
JOMUHUPOBaHUE», repbapuii «I opox
ITIOCEBHO»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJICIOBAHUS OJIHOW Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpeiBaTh conepkaHue 3aKOHOB
€AMHO00pa3usl THOPUAOB IEPBOTO
MTOKOJICHUS Y 3aKOHA PACILIETUICHHUS.
OOBSACHITH TUIIOTE3Y YUCTOTHI TaMET.
3anuchIBaTh CXEMbl MOHOTHOPUTHOTO
CKpelIuBaHus, OObACHSITH €T0
[IHUTOJIOTUYECKHE OCHOBBI U PEIIATh
TEHETUYECKUE 3aaUn

Ha MOHOTHOpPUJIHOE CKpEIMBAHUE

6.3

Jurubpunnoe
CKpelIMBaHue.
3aKOH HE3aBHUCHUMOT'O
HACJeIOBaHUS
MPU3HAKOB

JluruOpuaHoe ckpelBanue. 3aKoH
HE3aBUCUMOTO HaCJICIOBAHUS
npu3HakoB. [{[uToreHeTnyeckre OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHMS.
AHanu3upyroniee CKpelBaHue.
Hcnonb3oBaHre aHATU3UPYIOIIETO
CKpENTUBAHUS VIS OTIPEACIICHHUSI
Te€HOTHUITa OCOOMU.

Jemoncmpayuu:

llopmpemuwi: I'. MeHiemnb.

Tabauysl u cxemot: «JlurnOpugHOE
cKkpeluBanuey, «llutonornyeckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUS .
Obopyodosanue: MOJIEIb- alTUIUKAIIUS
«JlurubpuiHoe CKpenBaHue)

PackpbiBaTh cojiepkaHU€ TEPMHUHOB

Y TIOHSATHUM: TUTUOPUIHOE CKPEIIMBAHUE,
aHAJIM3UPYIOIIEE CKPEIIMBaHUE.
OmnwuceiBaTh onbITH I'. MeHaens

10 U3YUYEHHIO HACJICAOBAHUS IBYX Iap
MPU3HAKOB Y TOPOXa MMOCEBHOTO.
PackpsIBaTh coziepkaHue 3aKOHa
HE3aBUCUMOTOHACJIEAOBAHUS TPU3HAKOB.
IIpumeHsaTs MaTEMaTHYECKUN pacyeT

C TIOMOUIBI0 METOJA MEPEMHOKECHUS
BEPOSITHOCTEH M 3aMHUCh C MOMOIIBIO
(hCHOTHIMHMYECKUX PAJTUKAIIOB
paclIeIIEHUs] TPU3HAKOB Y MOTOMKOB
10 (PEHOTHUITY U TEHOTHITY.

3anuchiBaTh CXEMbl JTUTHOPUJIHOTO
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CKpCIIUBAaHUA, O0OBACHATH €TI0
IMUTOJIOTNMYCCKHUEC OCHOBLI U pCIIATh
I'CHCTUYCCKUC 3a4a4Yl Ha I[I/IFI/I6pI/II[H06
CKPCUIMBAHHUC

6.4

CueruieHHOE
HACJIEIOBAHUE
MIPU3HAKOB

CueruieHHOE HAcJIeI0BaHKE TPU3HAKOB.
Pabota T. MopraHna 1o cuerjiecHHOMY
HaclieIoBaHHI0 TeHOB. HapyiieHue
CLEIICHUS TEHOB B PE3yJIbTaTE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. MopraH.

Tabnuywl u cxemol: «Merosy,
«I'eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX U YEIIOBEKAY,
«B3auMoaelicTBre alJIeJILHBIX T€HOBY.
Obopydosanue: MAKponpenapar
«po3oduna» (Hopma, MyTariuu Gopmsl
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOIIL,
Mopenb-anmnkanus «llepekpect
XPOMOCOM.

Jlabopamopnuvie u npakmuueckue
pabomot:

JlaGoparopnas padota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHTHOTO

Y JUTHOPUIHOTO CKPEIIUBaHUS

PackpriBaTh coneprkanne TEPMUHOB

Y ITIOHATUH: CLIETUICHHOE HACJIEI0BAHNE
MPU3HAKOB, PEKOMOMHALINS T€HOB,
TEHETUYECKUE KapThl XPOMOCOM,
MOpPraHu/a.

HaspiBaTh OCHOBHBIE ITOJIOKEHUSA
XPOMOCOMHOU TEOPUHU
HacneacTBeHHOCTH T. Moprana;
pPacKpbIBaTh COJIepKaHUE padOThI

T. Moprana 1o ClueruieHHOMY
HACJIEJOBAHUIO T€HOB U IPUYHHBI
HapyILIEHUS CUEIJIEHNS MEK 1y TEHAMU.
3anuchIBaTh CXEMbI CKPELMBAHUS

IIPY CLCIICHHOM HACJIEI0BAHUH,
OOBSACHSTH NPUUKUHBI PEKOMOMHAIIUU
I'€HOB, ONPEAEIIATh YACIIO IPYIIII
CLEIJICHUS TEHOB; PEIIATh TEHETUYECKHE
34144 HA CLICIUIEHHOE HACJIEA0BaHUE
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y Ap030(HIIBI HA TOTOBBIX
MHUKpOIIpernapaTax»

6.5 | ['eneruka nona. I'enernka nona. XpoMocoMHOE PackpbIBaTh cofiepKaHue TEPMUHOB
Hacnenosanue OIIpEeNEICHHE TOJIa. AYTOCOMBI Y TIOHATUI: XPOMOCOMHBII Ha0op,
IIPU3HAKOB, Y TIOJIOBBIE XpOMOCOMBI. ['OMOrameTHbie | @yTOCOMBI, TIOJIOBBIC XPOMOCOMBI,
CLEIUICHHBIX C [TOJIOM U IeTepPOraMeTHbIE OPraHU3MBI. TrOMOT'aMETHBIN 1101, F€TEPOraMETHBII

HacnegoBanue npu3HaKkoB, CUEIJIEHHBIX | ITOJI, CLEIUIEHHOE C II0JIOM HACJIEJOBAaHUE
C MOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBACHATH HUTOJIOTMUECKUE OCHOBBI
Ilopmpemuwi: I'. Menaens, T. Mopras, XPOMOCOMHOT'O MEXaHU3MAa ONIPEAECIEHUS
H.N. BaBuios. [10J1a y pa3IMYHBIX OPraHU3MOB.
Tabnuywl u cxemvi: «I'eHeTHKa 1onay, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACIIEOBaHUS, HACJIEJOBaHMs IPU3HAKOB, CLEIITICHHBIX
CLICTUIEHHOTO C ITOJIOM», «KaproTunsl Y HE CLEIIEHHBIX CIIOJIOM. PemaTth
YeJIOBEKA U KUBOTHBIX» IeHETUYECKUE 3a]a4X Ha HACIICJOBAaHUE
CLICTUICHHBIX C I10JIOM ITPU3HAKOB

6.6 | 1I3MeH4YnBOCT®. N3MeHunBOCTh. BHIbI H3MEHUNBOCTH: PackpriBaTh copepkaHue TEPMUHOB
Henacnencreennas HEHACJICICTBEHHAs U HACJIEJCTBEHHASI. Y TIOHATUIN: U3MEHYUBOCTb,
U3MEHYHUBOCTb Pounb cpenbl B HEHACIEICTBEHHOM HACJIECTBEHHAs! U3MEHYHUBOCTD,

U3MEHYUBOCTH. XapAKTEPUCTUKA
MOIU(UKAITMOHHON U3MEHYUBOCTH.
BapuanuuonHsbii psa v BapuallMOHHas
KkpuBas. Hopma peakuuu npusHaka.
KosnuecTBeHHBIE M KAYECTBEHHBIE
IIPU3HAKU U UX HOPMA PEAKLIUH.
CpoiicTBaMoAM(PUKALIMOHHOM
U3MEHYUBOCTH.

HEHACJIEJICTBEHHAs! U3MEHUYUBOCTb,
MOAU(UKAIIMOHHAS U3MEHYHBOCT,
BApUAIIMOHHBIN psiji, BApHAHTA,
BapuallMOHHAsl KpHBasl, MPU3HAK,
HOpPMAa PEAKLNH, KOJINYECTBEHHBIE
Y KQUECTBEHHBIC MTPU3HAKH.
KnaccuduimpoBats BUIbI
M3MEHYMBOCTH U BBISIBIISITH UX
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JHemoncmpayuu:

Tabauywvl u cxemvl: «Buasl
U3MEHYMBOCTHY, «MoaudukarmonHas
U3MEHYUBOCTDHY.

Jlabopamopnvie u npakmuueckue
paoomuwl:

Jlabopatopnas padota Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOEHUE BapUAIMOHHOTO Psijia

Y BApUALMOHHOW KPUBOM»

Ounonornyeckue 0COOEHHOCTH.
[lepeuncnsats cBOMCTBA
MOAU(PUKAIIMOHHON N3MEHUYUBOCTU

1 OOBSCHSTH €€ 3HAaUCHHE

TUTSl OPTaHU3MOB.

PaznnyaTh KOJIMYECTBEHHBIC

Y KQUECTBEHHBIC NIPU3HAKH; CTPOUTD
BAPUALIMOHHBIN psJl, BAPUALIMOHHYIO
KPUBYIO, BBIUYUCIIATH CPEIHEE 3HAUCHHE
MpU3HAKa

6.7

HaCJ'Ie,IICTBGHHa}I
N3MCHYHNBOCTD

HacneacTBenHasi, Uiy reHOTUITHYECKast
u3MeHunBoCTh. KoMOnHaTuBHAsS
MU3MEHYMBOCTh. M€ei03 U NTOJI0BOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
WU3MEHYMBOCTU. MyTallMOHHAS
U3MEHYHUBOCTb.

Krnaccudukanus myTaiuii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.
YacToTa ¥ NpUYUHBI MyTaLUN.
MyrtareHnHbie (GaKTOPBbI.

3aKOH TOMOJIOTHUYECKUX PSIJIOB

B HACJIEJICTBEHHON U3MEHYMBOCTHU
H. 1. BaBunosa. Buesaepuas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Jemoncmpayuu:

Ilopmpemui: I'. ne ®pu3, H. U1. BaBunos.

Tabauyvl u cxemol: «MyTalMOHHAs

PackpriBath conep:xkaHue TEPMUHOB
Y IIOHATHI: HACJICACTBEHHAs
M3MEHYMBOCTh, KOMOWHATUBHAS
U3MEHYMBOCTb, MyTAallUOHHAS
U3MEHYUBOCTb, MYTaHT, MyTallMH:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINION NS, aHCYIIIION WA, MyTar CHEI.

XapakTepu30oBaTh HACIEACTBEHHYIO
M3MEHYMBOCTh; (hOPMYJIUPOBATH 3aKOH
TOMOJIOTHYECKHX PSIIOB

B HACJI€JICTBEHHOW U3BMEHYMBOCTHU

H. . BaBuiioBa u 0OBICHSTH €ro
3HAUYCHUEJISI OMOJIOTHH W CEJICKITUH.
KnaccudummpoBats MyTanuu: TeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOJIUTH
IIPUMEPBI MyTalUH.

OOBSICHATH IPUYMHBI BOSHUKHOBEHUS
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U3MEHYUBOCTHY.
Obopyodosanue: MUKPOCKOII,
Mukpomnpenapar «Jpo3zodpuna» (Hopma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
Tesa); KOMHATHbBIE PACTEHHUS C IECTPO
OKPAaCKOM JINCTHEB.

Jlabopamopnwie u npakmuueckue
pabomol:

JlaboparopHas padota Ne 7. « AHanu3
MyTaIuil y 1po30(Q bl Ha TOTOBBIX
MHUKpOIIpenapaTax»

MyTalui, posib (PaKTOPOB-MYyTareHOB.
CpaBHuBaTh BUbl MyTallU; BBISBISTH
IIPUYUHBI HACJIEACTBEHHOU
WU3MEHYMBOCTH, UCTOUHUKHU MYTareHOB
B OKpY Karomen cpejie (KOCBEHHO).
XapakTepu3oBaTh BHESACPHYIO
HACJIEICTBEHHOCTh U N3MEHUUBOCTb

6.8

['eneTuka 4yegoBeka

I'enetruka yenoseka. Kapuorun
YeJIOBEKa.

OCHOBHBIE METO/IbI TCHETHUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJIIPHO-TEHETUYECKU.
CoBpeMeHHOE OIpe/IeSICHUE TeHOTUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
F€HOTUITUPOBAHUE, B TOM UYHCIIE

¢ nomouipto [1I[P-ananu3a.
HacnencrBennble 3a001€BaHUS
YeJI0BEKa: TeHHEIE 00J1e3HU, 001e3HU

C HaCJICACTBEHHOM
MPEIPACIIONOKEHHOCTBIO, XPOMOCOMHBIE
0ose3an. ComaTH4YeCKue

Y TCHEPATUBHBIC MyTallUH.

PackpriBaTh cofepkaHUE TEPMUHOB

Y TIOHSTHIA: KAPUOTHIT YEIIOBEKa,
[IUTOTEHETHUECKUN METO/I,
TeHEAIOTUIECKUI METO/I, POAOCIOBHEIE,
OJM3HELIOBBI METO/1, HACIICCTBEHHBIE
Oomne3Hu: (MOHOTEHHBIE,

C HACJIEACTBEHHOU
PEIPACIONOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETUIECKOE
KOHCYJIbTUPOBAHHE.

[lepeuncnsiTb 0COOEHHOCTH U3yUEHUS
TCHETHKH YEJIOBEKA; IPUBOIUTH
MpUMEPHI HACJIEICTBEHHBIX O0JIe3HEH
Ye0BeKa, XapaKTepPU30BaTh METO bl UX
npo(UIaKTUKN; 0O0CHOBBIBATH 3HAUCHUE
MEIUKO-TE€HETHYECKOTO
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CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
pOoUIAKTUKY U JICUCHUS TCHETUISCKUX
OonesHeil. MeauKko-TeHETHIECKOe
KOHCYJIbTHPOBaHKE. 3HAUYCHUE
MEIUIIMHCKOW I'eHEeTUKHU

B IIPEIOTBPAIIICHUH U JICUCHUN
TCHETHYECKUX 3a00JICBaHMI YEIIOBEKA.
Jemoncmpayuu:

Tabauyvr u cxemot: «HacnenoBanue
pesyc-paktopay, «['eHeTuka rpymnm
KPOBUY.

Jlabopamopnsle u npakmuueckue
pabomol:

[TpakTuueckas pabora Ne 2.
«CocraBiieHHE M aHAIN3 POJIOCITOBHBIX
YEITOBEKa»

KOHCYJIbTUPOBaHUSI.
BbISBISTH M CpaBHUBATH MEXY COOOM
JOMHHAHTHBIE U PELIECCUBHBIE IPU3HAKH
YeJI0BeKa.

CocTaBisaTh U aHATU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

HTtoro yacoB no teme 8

Tema 7. Cejiekuusi OpraHusMoB, OCHOBbI OMOTEXHOJIOTUH

7.1 | Cenexuus Kak HayKa 1 Cernekuus Kak HayKa U Mporiecc. PackpriBaTh comepkaHue TEpMUHOB
U Ipolecc 3apOKACHHUE CCIIEKIIMUA U JOMECTUKALMA. | U IOHSATHI: CEJIEKIUs, COPT, IOPO/Ia,

Yuenue H. . BaBunosa o nenrpax
MHOT000pa3us U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHUM.

L{eHTpBI NPOUCXOKIACHUSA JOMAIIHUX
KUBOTHBIX.

Coprt, mopoja, mramm.

HITaMM, TOMECTHKAIIHS,
WIN OJTOMAlTHUBAHUE, [IEHTPHI
MHOT000pa3us ¥ MPOUCXOKICHHS
KyJbTYPHBIX pacTeHHI

U JKUBOTHBIX, THOPUIU3AIIHS,
MCKYCCTBEHHBIN 0TOOD.
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JHemoncmpayuu:

Ilopmpemwi: H. 1. BaBunos.
Tabauyvt u cxemol.: kapTa «L{leHTpBI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIXpAaCTeHUI», «I1opobl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTEHUI.
Obopyodosanue: MyJSIKY TII00B

Y KOPHEIUIOJ0B IUKUX (PopM 1
KYJbTYPHBIX COPTOB PACTEHUI;
repbapuii «CeabCKOX035HCTBEHHBIC
pacTeHHsD)

Ha3biBaTh U CpaBHUBATH OCHOBHbIE
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenune H. 1. BaBunosa

O IIEHTPAX MPOUCXOKACHUS KYJIbTYPHBIX
pacTeHMIl; pa3auyaTh HEHTPHI HA KapTe
MHUpA, CBSI3bIBATH UX MECTOIOJIOKECHHE
C 0YaraMu BO3HUKHOBEHUS IPEBHENIIINX
[UBHIA3AIUH.

CpaBHHBaTh copTa KyJIbTYPHBIX
PACTEeHHI, TOPOABI JOMAITHUX
KUBOTHBIX U UX JTUKUX ITPEKOB.
OueHnBaTh poJib CEJIEKIINU

B 00€CIEUEeHUH MTPOI0BOJILCTBEHHOM
0€30IacHOCTH YeI0BEYECTBa

7.2

Metonap! 1
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUIN
Y KUBOTHBIX

CoBpeMEHHBIE METOBI CEJICKIUN.
MaccoBblii 1 UHANBUAYAIbHBIN OTOOPHI
B CEJICKIMU PACTEHUNA U KUBOTHBIX.
Ouenka skcTepnepa.
biM3KOpOACTBEHHOE CKPEIMBAHUE —
uHOpUMHT. Yucras TuHUS.
CkpenmBaHue YUCThIX JTUHUN.
['erepo3suc, nim rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtaaneHHas
ruOpuaAn3aIys U eeyCIexu.
HckycCTBEHHBIM MyTareHes3  Mojay4yeHue
MOJUIIONIOB. JIOCTHIKEHUS CENEeKINN

PackppiBaTh copepkaHue TEPMUHOB

Y TIOHSTHUI: UICKYCCTBEHHBIN 0TOOD,
MacCOBbIi 0TOOP, THAMBUAYAJIbHBIHI
0T00p, IKCTEPHEP, OTUZKOPOACTBEHHOE
CKpeNIMBaHNe, YHCTasl IMHUS, TETEPO3HC,
HEPOJICTBEHHOE CKpEITUBaHUE,
VCKYCCTBEHHBIA MYyTarcHes,
noymrutonipl. CpaBHUBATH (POPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBOro

Y UHIUBUYAJIBHOTO), BUIBI
rubpuan3anuu (6JIM3KOPOICTBEHHON

Y OTJAJICHHOM ), CHOCOOBI MOTy4EHUs
MOJIUTIIIOU/IOB.
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pacTeHul, )KUBOTHBIX
MMHUKPOOPTaHU3MOB.
Jemoncmpayuu:

llopmpemuwi: . B. Muuypum,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemwvl: «OTHaTICHHAS
rubpuauzanus», «PaboTsl akagemMuka
M. ®@. UBaHoBay, «llomumnmonausy.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIOZ0B TUKUX (popM u
KYJBTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnwle u npakmuueckue
pabomot:

Okckypeusi «OCHOBHBIE METO/IbI U
JTOCTKEHUSI CEJIEKIINK PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IIEMEHHYI0 depmy,
COPTOUCTIBITATENILHBIA Y4aCTOK

WJIU TETTHYHOE XO3SIMCTBO)

[TpuBOAUTE MPUMEPHI JOCTUKECHUN
CEJICKIIUH PACTECHUN U JKUBOTHBIX

7.3

buorexnonorus
KaK OTpacJb
MPOM3BO/JICTBA

buorexnonorus KakK OTpacib
IPOU3BOJCTBA. | €HHAsA MHKEHEPUs.
Otanbl co3nanus pekomOuHanTHOUM JIHK
Y TPAHCT€HHBIX OpraHn3MoB. Kietounas
uHxxeHepus. Kinerounblie KyJIbTyphl.
MUKpPOKIIOHATIBHOE Pa3MHOKEHUE
pacrennii. Knonuposanue
BBICOKOIIPOAYKTUBHBIX

PackpriBaTh conepkanue TEpPMUHOB

Y TIOHSITUI: OMOTEXHOJIOTHS, KJIETOYHAs
WHXCHEPUS, TCHHASIMHKECHEPUS,
KJIOHUPOBAHUE, TPAHCTEHHBIE
opranu3msbl, ' MO (renetuuecku
MOAU(UITIPOBAHHBIE OPTAaHU3MBI).
XapakTepru30BaTh OMOTEXHOJIOTHIO KaK
OTpacib IPOU3BOACTBA, OCHOBHBIC
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKHE U ATUUECKHE TTPOOIEMBI.
I'MO — reneTruuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
ouoTexHoJorun», «Knetounsle
KYJBTYPBI U KJIOHUPOBAHUE,
«KOHCTpyHpOBaHUEH TEPEHOC TEHOB,
XPOMOCOM»

TOCTIKECHUSI OMOTEXHOJIOTHHU B 00J1aCTH
MIPOMBITIUICHHOCTH, CEJTLCKOTO XO3SMCTBA
Y METUITUHBI.

[lepeuncisiTh U XapaKTEpPU30BaTh
OCHOBHBIEMETO/IBI M JIOCTH)KCHUS
OMOWHKEHEPUH.

OO0cyXaTh SKOJOTUYECKHE

U ATUYECKHUE aCIEKThl HEKOTOPBIX
HCCIIeIOBaHUM B 00J1acTU
OnoTexHOIOTHH (KJIOHHPOBAHUSA,
MCKYCCTBEHHOT'O OIUJIOJIOTBOPEHUS,
HaIPaBJICHHOTO W3MEHEHHUS TeHOMA

Y CO3/IaHUs TPAHCTEHHBIX OPTaHU3MOB)

HToro yacos 110 Teme 3
Pe3epBHoe Bpemst 1
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOIT'PAMME
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11 KJIACC
HaumenoBaunue
Ne KommuaectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TeEM [IporpammHOe copepraHue
/11 4acoB oOydJaronuxcs

y4e0HOTO MpeaMeTa

Tema 1. DBoJMIOLHOHHAA OHOJIOTHA

1.1 | DBomronys 1 METOBI

€€ U3YUYCHHUS

1

[IpeanocbuUIKM BOBHUKHOBEHUS
HBOJIFOLIMOHHON TEOPUHU. DBOJIIOLIMOHHAS
TEOpUS U €€ MECTO B OMOJIOTUH.
BrnusiHue 3BOIOLIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTHU U JPYTUXHAYK.
CBuETENBCTBA SBOIOLUN.
IlaneonTonornyeckue:
MOCJIEIOBATEIBHOCTD MOSIBJICHUS BUJIOB
B MAJICOHTOJIOTUYECKOM JIETOUCH,
nepexoaHbie (POPMBI.
buoreorpaduueckue: cxoacTBo

u paznuune dayH udiop MaTEpUKOB
U OCTPOBOB. DMOPHUOIOTHYECKHUE:
CXOJICTBaM Pa3IUyus SMOPHOHOB Pa3HbIX
BHJIOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE:
rOMOJIOTUYHbBIE, aHAJIOTUYHBIE,
PYJIMMEHTAPHBIE OpraHbl, ATABU3MBI.
MounekynsipHO-OMOXUMUYECKHUE:
CXOJCTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX

PackpbiBath comepxaHue TEPMUHOB
Y TTOHSTUIN: DBOJIIOLINS, TIEPEXOTHBIC
(bopMBI, GUITOTEHETUIECKUE PSIBI,
BHJIBI-PHJIEMUKH, BUJIBI-PEITUKTHI,
3aKOH 3apOIBIIIIEBOTO CXOJICTBA,
OMOreHEeTUYECKUH 3aKO0H,
TOMOJIOTUYHBIC U AHAJIOTUYHBIC
OpraHbl, pyIUMEHTAPHBIC OPTaHBI,
aTaBU3MBI.

[TepeunciiaTh OCHOBHBIC ATAIBI Pa3BUTHS
3BOJIFOLIMOHHOMN TEOPUHU.
XapakTepru30BaTh CBUACTECIIHCTBA
HBOJTIOIMU: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduueckue,
AMOPHOJIOTHYCCKHEC, CPABHUTEIILHO-
aHATOMHYECKHUE, MOJIEKYIISIPHO-
OMOXMMHUYECKHE.

[IpuBoANTH TIPUMEPHI TIEPEXOTHBIX
dhopM OpraHu3MoB, (PUIOTCHETHICCKHUX
PSIIOB.

[IpuBoUTh HOPMYJIMPOBKH 3aKOHOB
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METa0O0JMYECKUX MYTEeH y BCEX KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

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

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

Obopydosanue: dbuoreorpadpuyeckas
KapTa MUpa; KOJeKusa «DopMbl
COXPAHHOCTHU MCKOTAEMBbIX KUBOTHBIX
Y PacTEHUI»; BIIAKHbIE MPENapaThl
«Pa3BuTre Hacekomoro», «Pa3Butue
JISITYILKI

OMOreHETUYECKOTO 1 3apOJbIIIICBOTO
cXoAacTBa

1.2

Ucrtopus pazsutus
NpEICTaBICHU I
00 IBOITIOTTNH

OBouonoHHas teopus Y. JlapBuHa.
[TpenmochlIKu BOSHUKHOBEHUS
JTapBUHMU3MA. [[BHXKYIINE CUTTBI
HBOJIIOLIUY BUJIOB 110 JapBuHY
(M30BITOYHOE PA3MHOKEHUE

IpU OTPaHUYCHHOCTH PECYPCOB,
HeolpeieNieHHas: U3MEHYUBOCTbD,
O0opb0a 3a CylleCTBOBAHHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHYecKast TEOPUS SBOIOLUN

PackpriBatTh coqepkaHue TEPMUHOB

Y OHSTHUH: CHCTEMATHUKA, €CTECTBECHHBIN

Y UCKYCCTBEHHBII 0TOOD.
XapaKkTepu3oBaTb OCHOBHBIE
ABOJIIOLIMOHHBIE UAEH, KOHLEILIUN

Y TEOPUH; CPABHUBATDH B3IJIAIBIHA BUJL

u sBomonuio K. Jlunnes, JK.b. Jlamapka,

Y. [apsuHa.
OuenuBars Bkiaja JIMHHEs B pa3BUTHE
CUCTEMATUKH U OOBSICHATH IPUHLIUIIBI
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(CTD) u ee OCHOBHBICTIONOKECHHS.
Jemoncmpayuu:

Tlopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. JlapBuH.

Tabauywl u cxemol.: «llomymsumy,
«Kapra-cxema mapuipyta myTelnecTBHUs
Y. JapBunay, «@opMbl 60pHOBI

3a CyLIECTBOBAaHUE», « ECTECTBEHHBIN
ot0op», «MHOroo0pas3ne cCopTon
pacteHui», «MHorooOpasue nopo
YKUBOTHBIX)

OMHApPHOI HOMEHKJIATYPHI.
XapaKkTepu30BaTh COACPKAHUE

Y 3HAYEHHE HBOJTIOLIMOHHON KOHUEIIINH
K. b. Jlamapka.

OneHnBaTh €CTECTBEHHO-HAYYHBIE

U COLIMAIbHO-D)KOHOMUYECKHUE
MPEANOCHUIKM BOBHUKHOBEHUS
ABOJIOLMOHHONW Teopuun Y. J/lapBuHa.
PackpsiBaTh coepkanre 3BOTIOIUMOHHON
teopunl. /lapBuHa; cpaBHUBATH
HEOIPEAEIEHHYIO U ONIPEACICHHYIO
W3MEHYUBOCTb, €CTECTBEHHBIN U
MCKYCCTBEHHBINA 0TOOD, PopMbI OOPHOBI
3a CYILLECTBOBAHHUE.

OnuceIBaTh MOJOKEHUSI CHHTETUUECKOM
teopuu dBomtonuu (CT3) u 0ObACHATD
ee 3HaueHue JUISIOMOIOTHH

13

Bun: kpurepun n
CTPYKTYypa.
[Tommynsiuysa kak Kak
DJIEMEHTapHasI
€IUHNLIA BUAA

Muxkpososonus. [Tomymnsamus kak
€IMHHUIABUA U SBOJIIOLUH.
Hemoncmpayuu:

Tabnuyvt u cxemor: «llomymnsiumy,
«MyTanMoHHass U3MEHYUBOCTH.
Obopyoosanue: MUKPOCKOTI,
MuKpornpenapar «Jpo3oduna» (Hopma,
MyTalu GOPMBIKPBUILEB U OKPACKH
Tena), Mmojaenb-antunkanus «llepekpect
XPOMOCOM.

PackpriBath conepxaHue TEPMUHOB

Y TIOHSITHI :MUKPOABOJTIOITHS, BUI,
KpUTEPHUH BUA, apeat, TOMYJISIINs,
reHo(OHT, MyTaIli, KOMOMHAIITNH
T'CHOB.

XapakTepu3oBaTh BUJI KaK OCHOBHYIO
CUCTEMATUYECKYIO €UHUITY

U TIEJIOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
Briaensats kpuTepuu BUIa
(Mopdonornueckuii, GU3NOJIOrMUESCKUH,
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Jlabopamopnvie u npakmuueckue
paoomowi:

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

OMOXUMHYECKUH, TCHETUIYCCKHIA,
HKOJIOTUYECKUH, TeorpadudecKuii)

Y IPUMEHSTh KPUTEPUU JJIsl OUCAHUS
KOHKPETHBIX BUOB.
XapakTepu30BaTh MOIMYJISLNI0 KaK
CTPYKTYPHYIOEJUHUILY BUJIA U
ABOJIIOIUH.

OnuceIBaTh NOMYJISIIMIO IO OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTYypa

1.4 | JIsmxymye CUibl JBroxyuiue cuiibl ((akTophl) 3BOJIONMU | PackpeIBaTh cojiepyKaHHE TEPMUHOB
(ameMeHTapHbIe BHUJIOB B IpUpojie. MyTallMOHHbBIN Y TIOHATHUI: KOMOMHATUBHAS
(haKkTOpbI) HBOITIOLIUU npoIiecc 1 KOMOMHATUBHAS W3MEHYHUBOCTb, MyTallUW, MyTaIlMOHHBIN
M3MEHYUBOCTh. [lonmysiiuOHHbIE BOJTHBI | IPOLIECC, MOMYJISAIMOHHEBIE BOIHBI,
u npeiid renos. M3omsiuus U Murparusi. | Apeid reHoB, U30JIALUs, MUTPALUH.
Jemoncmpayuu: XapakTepu30BaTh 3JIEMEHTAPHbBIC
Tabauywl u cxemvl: «JIBUKYIIHE CUITBI (aKTOPBI SBOJTIONUN: MyTAITAOHHBIN
ABOJIIOLHI) mporiecc, KOMOMHATHUBHAS
M3MEHYUBOCTb, HOMYJIAIIMOHHBIE BOJIHBI,
npeiid reHoB, U30JIALIMS, MUTPAITUSL.
YcraHaBnuBaTh NPUYUHHO-
CJI€ZICTBEHHBIE CBSI3H MEXK]Y
MEXaHU3MOM M PE3YJIbTaTOM JICUCTBUS
JBYDKYIIUX CHIT (DJIEMEHTapHBIX
(haKTOpPOB) IBOJTIOITUHU
1.5 | EcrecTBeHHbIi 0TOOD EctecTBennsbIit 0TOOp — HanpaBsitonuii | PackpeiBaTh conepkaHue TEPMUHOB

U ero opMbl

(bakTop 3BOJIIOLIMH.
@DopMbI €cTeCTBEHHOr00TO0pA.

Y TIOHSTHI: €CTeCTBEHHBIN 0TOOD,
O6opr0a 3a CyIecCTBOBAHHE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
oTOop», «boprda 3a CyIlIeCTBOBAHUE)

OnuceiBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepru3oBaTb GOPMBI €CTECTBEHHOTO
otOopa (ABMKYIIHMA, CTAOMITU3UPYIOIIHA,
JAM3PYITUBHBIN) U CPABHUBATH UX MEXKIY
cO0OM.

XapaktepusoBaTh 00pbOY
3a CYIIIECTBOBAHKE U CPAaBHUBAThH €€

BUJIBI (MEXKBHIOBAs, BHYTPHBHIOBAS,
6oprOa c HeOIAroNPUATHEIMU
(hakTOpamMu BHEIIHEU CPEJIbI)

1.6

Pe3ynbTaTh
HBOJIIOLIUU:
MPUCIIOCOOJIEHHOCTh
OpPraHHU3MOB U
BUJ1000pa30BaHKE

[IpucnocobIeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3BoJitoruu. [Ipumepsi
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
ApoMopdh 036l U HAKO0ATANTTAITUH.
Buau Bumoobpa3oBaHue.

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

Hemoncmpayuu:

Tabauywl u cxemol:
«IIpucnoco6IeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHKE,
«IKOJOTHICCKOE BUI000PA30BAHUCY.
Obopyoosanue:

koJutekus «[Ipumepsl 3aMTHBIX
MPUCTIOCOOJIEHUM Y 5KUBOTHBIX),

PackpbiBath coepxaHue TEPMUHOB

Y TIOHSTUI : TPUCTIOCOOJICHHOCTD,
MTOKPOBUTEIILCTBEHHAS U
npenocTeperarolas OKpacka,
MacCKMpOBKa, BUAO0Opa30BaHUE.
OnuceIBaTh MEXaHNU3M BOZHUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHU3MOB.
BoIaBisTh 110 M300paKeHUSIM, Ha KUBBIX
1 (DUKCUPOBAHHBIX MperapaTax MpUMEphbI
MPUCTIOCOOJICHHOCTH PACTCHUM

U KUBOTHBIX K YCJIOBHSIMCPEIbI
oOuTaHus, T0Ka3bIBaTh OTHOCUTEIHHYIO
11e71eCO00pa3HOCTh MPUCTOCOOICHUM.
XapakTepru30oBaTh CIIOCOObI

¥ MEXaHU3MbI BU1000pa30BaHUS;
OTHCHIBATH U CPABHUBATH OCHOBHBIC
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KOJUIEKIIAS HACEKOMBIX C Pa3IMYHBIMU
TUTIAMHU OKPACKU; HAOOP II0/I0B

U CEeMSsH.

Jlabopamopnsie u npakmuueckue
paoomowi:

JlabopaTtopHas pabota Ne 2. «Onucanue
MPUCTIOCOOTICHHOCTH OpPTaHU3Ma U ee
OTHOCHTEIFHOTO XapaKTepay

(hOpMBI 3KOJIOTHIECKOTO
U reorpaduuecKoroBu1000pa30BaHUS

1.7 | HampaBnenus u myTH
MaKpO3BOJIIOLIUU

MakposBonronusi.

DopMbI IBOITIOIUH: (pusteTHYeCKas,
JTUBEPreHTHAS, KOHBEPTCHTHAS,
napayuiensHas. HeoOpatumocTsb
sBoJionuu. [Ipoucxoxnenue

OT HECIICIIMATN3UPOBAHHBIX
MIPEJIKOB.

IIporpeccupyromias cenuain3anus.
AnanTyuBHas paaualus.
Hemoncmpayuu:

Ilopmpemuwi: A. H. CeBep11ioB.
Tabauywl u cxemol: «ApoMopdo3bD»,
«Manoamanrauuny, «O01as
JIETCHEepaIus».

Obopyoosanue: monenb « OCHOBHBIS
HaITpaBJICHUS SBOJIIOIHMIY; 00bEMHAs
Mozenb «CTpOeHHE TOJIOBHOTO MO3ra
MO3BOHOYHBIX)

PackppIBaTh comepkaHue TEPMUHOB

Y TIOHSTUH:MaKPOIBOIIIOIUS, (DUIIOTEHES,
OMOJIOTHYECKHM MPOTrpecc U perpecc,
apomopdo3, uaroamanrarus, oomas
JeTeHepanys, aJanTUBHAS pagrarius.
XapakTepuszoBaTh (hOPMBbI IBOJTFOIUH.
BoisaBiaTs apomopo3sl

1 UIMoaJanTalui ypacTeHUM

1 )KUBOTHBIX.

CpaBHUBaTh OHMOJOTHYECKUN IIPOTPecC
1 OMOJIOTHYECKHUI perpecc, apoMopdo3,
UIN0AIANITAIAI0 W OOTIIYIO
JICTeHEepaIyio.

BoIABISTH B3aUMOCBSI3M MEKITY MY TSIMHU
1 HaIIpaBJICHUSAMHU SBOJIIOITUN

Y PACTE€HUN U KUBOTHBIX

NToro yacoB 1o teme
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Tema 2. Bo3HnkHOBeHHe M pa3BUTHE KM3HU HA 3eMuie

2.1 | Uctopwus xxu3Hu

Ha 3eMJI€ U METOIbI
€€ U3YUYCHHUS.
I'unore3nl
MIPOUCXOXKICHUS
’KHM3HHU Ha 3eMiie

2

JloHay4yHbI€ MPEICTABICHUS

0 3apOKJIeHUM Xn3HU. HayuHsle
TUIIOTE3bl BO3HUKHOBEHUS KU3HU

Ha 3emJie: abMOTeHe3 UITAHCTIEPMHUSI.
XuUMHUYECKas SBOJIOIHS.
AOWOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB N3HEOPTAHUYECCKUX.
DKCNEPUMEHTAIBLHOE MOATBEPIKICHUE
XUMHUYECKOUN SBOJIIOLIHH.

HadanpHbie 3Tansl OMOJIOTrHIeCKOM
sBotonmu. I'unoresa PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MTPOTOKJIETKHU.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBAHNE OCHOBHBIX IPYTIIT
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Tlopmpemeol:

®. Penu, JI. [Tactep, C. Mumnep,

A. W. Onapumn, I'. FOpu.

Tabauywvl u cxemvl: «BO3HHKHOBEHUE
CoJIHEeUHOM CHUCTEMBI»,

«Pa3BuTHE OPraHNYECKOro MUpay,
«PacturenpHas kieTka», « KuBoTHast
KieTkay, «[Ipokaprornueckas
KJIETKa»

PackpwiBath copepkaHue TEPMUHOB

Y MOHATHI: KpealMOHU3M, aOMOTEHE3,
BUTAJIN3M, [MAHCTIEPMUSL, OMOTI033,
KOallepBaThl, TPOOUOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METObI U3YUCHUS
HMCTOPUYECKOTO MPOIILIOro 3eMJIH.
[lepeuncnsaTh OCHOBHBIE TAIbI
XUMHUYECKON HOMOJIOrMYECKON
ABOJIIOIHUH.

N3narath cosiepkaHue rurnoTe3 U Teopuid
BO3HUKHOBEHUS )KM3HU Ha 3eMJIe
(KkpeanoHn3Ma, CaMONPOU3BOJILHOTO
3ap0KI€HUS (CIIOHTAHHOTO),
na"crnepmuu, runore3sl PHK-mupa).
OnuceiBaTh 3kcniepuMmenTsl C. Musnepa
u I'. Opu no nojiydyeHuto opraHndeCcKux
BEIIECTB U3 HEOPTaHUYECKUX MTyTEM
a0MOreHHOr0 CHHTE3a
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2.2

OcHOBHBIE HTarb
HBOJIIOIUH
OpPraHUYECKOTO MUPA
Ha 3emJie, pa3BUTHE
KU3HH T10 IpaM H
nepuoam

PazBuTHe )x13HHA Ha 3eMJie TIO 3paM

u nepuoaam. Karapxei. Apxeiickas

Y IpoTepo3oickas spsl. [1ameo3orickas
apa " ee MePUOIbI: KEMOPHICKHUIA,
OPIOBHUKCKHUH, CUITYPUNUCKUH,
JICBOHCKHUM, KAMEHHOYT OJIbHBIM,
IIEPMCKHI.

Me3so301ickas 3pa v €€ IEPUOIBL:
TPUACOBBIM, FOPCKUM, MEIIOBOM.
Kaitno3olickas 3pa u ee epruobl:
MajJeOreHOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KJInMara

Y F€0JIOTUYECKUX IIPpoLeccoB. OCHOBHBIE
ATarbl 3BOJIFOLIMU PACTUTEIIBHOTO U
YKUBOTHOTO Mupa. ApoMopho3bl

y pacTeHui 1 )KUBOTHBIX. [losiBIEHNME,
pacUBET ¥ BBIMUPAHUE TPYIIN )KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabauysl u cxemol.: «Pa3BuTne
OpPTraHUYECKOT0 MUPay,
reOXpPOHOJIOTHYecKas Ta0JInIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
HCKOITA€MbIX )KUBOTHBIX U PACTCHUI.
Jlabopamopnsie u npakmuueckue
paoomoi:

PackpsIBaTh coep:xaHue TEPMUHOB
Y TIOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UAUOATANITALINH.
3HaTh MOCIEA0BATEIbHOCTD S0HOB:
KaTapxeu, apxeu, mpoTepo30M,
(baHepo30ii; 3p: apxeiickas,
MPOTEPO30MCKas, IMajIC030MCKasl,
M€3030MCKasl, KAHHO30MCKasl; IEPUOJIOB:
KEMOPHICKHH, OPJTOBUKCKUHA,
CUIIYPUHCKUM, IEBOHCKHUN,
KaMEHHOYTOJIbHBIN, IEPMCKHUH,
TPUACOBBIHN, FOPCKUM, MEJIOBOM,
Maje€OreHOBBINA M HEOTCHOBBIM,
AHTPONIOT€HOBBIM.

XapaxkTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTHUH OPTaHUYECKOTO MUpPa

I10 3paM U IIEpUOJaM reOJI0THYECKOU
HUCTOPUU; dTAIlbl PA3BUTHUS
PaCTUTEIBLHOTO U 5KUBOTHOTO MUA.
Breiienuts riaBHbie apoMop(o3sI
pacTeHU U )KUBOTHBIX.

CpaBHUBaTh MEX]1y COOOM
MPEJICTABUTENICH CUCTEMATUUYECKHUX
TPYIII OPTraHKU3MOB, BBISIBISITH YEPThI
YCIIOKHEHUS U TIPUCTIOCOOICHHOCTH
K YCJIOBUSAM >KU3HU
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[Ipaktuueckas padota Ne 1. «M3yuenue
MCKOTIAeMbIX OCTAaTKOB pPaCTEHUI

Y J)KUBOTHBIX B KOJUICKITHSIX).
DKCKypcust « DBOJIOLIMS
OpraHU4YEeCKOro MHUpa Ha 3eMJIe»

(B ecTeCTBEHHO-HAy4HbIN
WJIMKPACBEIUECKUM MYy3€il)

2.3 | CoBpeMeHHas CucrteMa OpraHu4ecKoro Mupa Kak PackpriBaTh cojiepkaHue TEPMUHOB
cucrema OoTpakeHHe 3BoJIIOIMU. OCHOBHBIE Y MIOHSITUI: CUCTEMAaTUKa, UCKYCCTBEHHAsI
OpPraHUYECKOTro MUpa CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB. | U €CTECTBEHHAs KjlacCu(UKaIus,

Jlemoncmpavyuu: OmHapHas HOMEHKJIATypa, MPUHITUIT
Tabauyvt u cxemol: «COBpeMeHHas HUepPapXUYHOCTH.
CHUCTEMa OPraHUYECKOr0 MHUPa XapakTepu30BaTh COBPEMEHHYIO
CHUCTEMY OPTaHUYECKOro MHUpa
2.4 | DBOJIOIHS YEIIOBEKA DBOJIOLMS YETIOBEKA. AHTPOMOJIOTHS PackpriBaTh cogepkanue TEpMUHOB

(anTpOMIOTEHE3)

KaK Hayka. Pa3BuTue npeacraBieHU
O MPOUCXOKICHUU YeI0oBeKa. MeTo bl
U3y4deHus aHTpororenesa. Cxoacraa
Y pa3iinuus YEJIOBEKA U )KUBOTHBIX.

CucreMaTnuecKoe IMoJI0KEHHE YeJIOBEKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauyvt u cxemvi: «CpaBHEHUE
AHATOMHYECKUX YePT CTPOCHUS
YyeJioBeKa M 4eJI0BEKOOOPa3HbIX
00€3bsTH.

ObopyoosaHue: cienku

Y TOHSITUW: aHTPOTIOJIOT U,
AHTPOIIOTEHE3, YEIIOBEK PA3yMHBIN
(Homo sapiens), mpsiMOXOXKJIEHUE,
BTOpAsi CUTHAJIbHAsI CUCTEMA.
[TepeuncnsaTh 3a1a4u aHTPOIIOJIOTUH,
ATaNbICTAHOBIICHUS U PA3BUTHUSA
MPEACTABICHUMN O MPOUCXOKICHUU
YeJoBeKa.

N3narate OCHOBHBIE MOJIOKEHUS
teopuu Y. /[apBrHaA, KpUTUUYECKHU
OLICHMBATh HEHAYYHYIOMH(OPMAIIHIO
0 MPOUCXOXKICHUU YEJIOBEKA.
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WINN300pakeHUs] KAMEHHBIX OPY/IHii
NIEPBOOBITHOTO YEIIOBEKA: KAMHH-
qorepsl, pyouna, ckpebia

3HaTh CUCTEMATUYECKOE MOJIOKEHNE
Buja Homo sapiens, mepeuucisTe ero
MOP(OJIOTO-aHATOMHYECKHE TPU3HAKH
pa3HOro ypoBHs (THI, KJIacc, OTPS

u ap.).

VYcraHaBaMBaTh YEPTHI CXOJCTBA U
pa3IMunifuesoBeKa U KUBOTHBIX.
OOBSCHSTH U OLICHUBATH 3HAYCHUE
Hay4YHBIX 3HAHUI O MPOUCXOKICHUHN
YeJIoBeKa JJIsl TOHUMaHUST MeCTa U POJIH
YeJoBeKa B MPHUPOC

2.5

JIBrKy11IME CUIIBI

(axTopsr)
aHTpOIIOTeHEe3a

JIBrkytue cuiibl ((hakTophbl)
anTponorenesa. Hacnencrsennas
U3MEHYUBOCTb U €CTECTBEHHBIN O0TOOP.
OO011ecTBeHHBIN 00pa3 KU3HHU,
U3TOTOBJICHUE OPYAUN TPYAQ,
MBIIILJICHUE, PEUb.

Jemoncmpayuu:

Tabnuysl u cxemol: «CpaBHEHHE
aHATOMUYECKUX YEPT CTPOCHHUS YeIOBEKa
U 4eJIOBEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIE MECTA MaJICOHTOIOTUYECKUX
HAXOJOK MPEIKOBCOBPEMEHHOTO
YeJIOBEKa.

Obopyoosanue: MyIsiKA
«IIponcxoxnenue yenoseka
(Ma7ICOHTOIOTUYECKNE HAXOIKH )»

PackppiBaTh copepkaHrie TEPMUHOB
Y TIOHATHI: (aKTOPHI aHTPOIOTEHE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEYb,
OpyAHiiHAS NESITEIbHOCTD,
MOJIUMOP(PU3M.

XapakTepru30BaTh ABUKYIINAE CHITBI
(pakTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYECKHE U COIUANTbHEIC,
CpaBHUBATH UX MEXITY COOOH
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2.6 | OCHOBHBIC CTANH OcCHOBHBIE CTaJIUX U BETBU YBOJIOLINHI PackpriBath copepkaHue TEPMUHOB
ABOJIIOLINM YEJIOBEKA YeJIoBEeKa: aBCTpajonuTeku, YenoBek Y TIOHSATHI: aBCTPAJIONIUTEK, YETTOBEK

yMelblid, YenoBek MpsaMOXOIAIINi, YMEJIbIN, YEIIOBEK MTPAMOXOIALIMNH,
YenmoBek HEaHAEPTAIBCKUN, UeloBeK HEaHJiepTajel, KpOMaHbOHEIl,
pa3yMHBII COBPEMEHHOTI'O THUIIA. HEOJIUTUYECKAS PEBOJIIOLINS,
Haxoaku nckonaeMbIx OCTaHKOB, MEePBOOBITHOE UCKYCCTRO.
BpeMsl CYyIIIECTBOBaHMUsI, 00JACTh XapakTepu30BaTh U CPABHUBATH MEXKY
pacnpocTpaHeHus, 00beM TOJIOBHOTO co00¥ OCHOBHBIE CTAMH IBOJIIOIINH
MO3ra, 00pa3 xKU3HU, OPYAUSL. YeJI0BeKa: XPOHOJIOTHYECKUI BO3PACT,
Jemoncmpayuu: apeaJl pacpoCTpaHeHHsl, 00bEM
Tabauywl u cxemwvl: «OCHOBHBIE MeCTa TOJIOBHOTO MO3ra, 00pa3 >KU3HU
[AJICOHTOJIOTUYECKUX HaXOIOK IIPEIKOB | U OpYAMS Tpyda
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHeimme moan», «pesHue
moan», «IlepBbie COBpEMEHHBIE JIFOIN.
OO0opyioBaHKE: MYJISIKU
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIIA,
HEaHIepTaJIblia, KPOMAaHbOHIIA); CIETKU
WM 1300paKeHUsI KAMEHHBIX OpPYIUN
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
YoInepsl, pyouna, ckpedna

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHbBIE PackpeiBaTh coaep:kaHue TEPMUHOB

Y IPUPOJIHBIE
aJanTaluy YeJIOBeKa

OOJIBIIME pachl: €BPONIECOUTHAS
(eBpaswmiickasi), HErpo-aBCTpagouaHAas
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uaTcko-aMepUKaHCKas).

Y TIOHATHUM: paChl, pACOTEHE3, COLUATI-
JApBUHU3M, PACU3M, METUCALIUS.
XapaKkTepu30oBaTh U CPABHUBATH
MPEACTABUTEIIENYEIIOBEYECKUX PaC,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBHUSIM CYIII€CTBOBaHMs. ENMHCTBO
yenoBeueckux pac. Kpurtuka
COILMAJIBHOTO JIApBUHU3MA U pacu3ma.
Jemoncmpayuu:

Tabauyvt u cxemwvi: «YemoBeueckue
pach»

PAacCKpbIBATh IPUUMHBI U MEXAHU3MBbI
pacoreHesa, nepeumrcisiTb U IPUBOJIUTh
MIPUMEPHI MPUCTIOCOOICHHOCTH YeJIOBEKa
K YCIIOBUSIM CPE€Jibl, TPUMEPBI
MIPUCIIOCOOUTETFHOTO3HAYCHHUS PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AMHCTBO Buaa Homo
sapiens, Hay4HyI0 HECOCTOSTEIbHOCTD
PacOBBIX TE€OPHUU, UJEH COLHUATBHOTO
JapBUHW3MA U pacu3ma

HToro yacoB mo teme

9

Tema 3. Opranu3mbl U OKpY:KamoIas cpeaa

3.1 | Dkonorus Kak Hayka 1 DKOJIOrHs Kak HayKa. 3aJlaunu pa3ziesibl | PackpeiBath cogep:KaHUe TEPMUHOB
DKOJIOTHH. Y TIOHSITHIL: DKOJIOTHS, TTOJIEBbIE
MeTo1bl 5KOJIOTUYECKUX UCCIIEOBAaHUMN. | HAOIIOACHUS, SIKCIICPUMECHTBI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHHUTOPHUHT OKPYKaIOIIEN CPEMBL,
COBPEMEHHOI'0 YEJIOBEKaA. MOJETUPOBAHUE, IKOJIOTHIECKOE
Hemoncmpayuu: MHPOBO33PEHHUE.
Ilopmpemui: A. T'ymO05b1T, [lepeuncnaTh 3aa4 SKOJIOTHH, €€
K. ®@. Pynre, O. I'ekkens. pas3aesnsl UCBSI3U C APYTMMU HayKaMH.
Tabnuyer u cxemvr: xkapta «lIpupoansie | XapakTepu3oBaTh METOIBI
30HBI 3eMJIN» JKOJIOTUYECKUX UCCIENOBAHNN

3.2 | Cpenbl oOuTaHUs U 1 Cpenbl oOMTaHUS OPraHU3MOB: BOAHas, | PackpeIBaTh cosiep:kaHue TEPMUHOB

IKOJIOTUYECKHE
(axTopsl

HA3eMHO-BO3IyIIIHAs, TOUYBEHHAS,
BHYTPHU-OpTraHU3MEHHAsI.
Okosoruueckue GaKkTophl.
Krnaccudukarus sK0m0rnaeckux

Y TIOHATHI: cpesia oOuTanusl,
AKOJIOTHYECKUE (PaKTOPHI,
OMOJIOTUYECKUI ONITUMYM,
OTPaHUYMBAIOIINNA (JIMMUTUPYIOLIUIN )
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(hakTOpOB: A0MOTHYECKHUE, ONOTHUECKHUE
¥ aHTPOIIOTCHHBIC.

JleticTBHE SKOJIOTHYECKHX (PAKTOPOB

Ha OpraHU3MBbI.

Hemoncmpayuu:

Tabauyst u cxemol: «CpeblOOUTAHUS
OpPTaHU3MOB»

dbakrop.

XapakTepu3oBaTh YCIOBUS CPel
oOWTaHUs OPraHU3MOB;
KJIacCCU(UILIMPOBATH U XapaKTEPU30BaTh
AKOJIOTHYECKHE (haKTOPhI: a0UOTHYECKHE,
OMOTHYECKHUE U aHTPOIIOTCHHBIE.
OnuceIBaTh IEUCTBUE YKOJIOTHICCKUX
(hakTOpOBHA OPTaHU3MBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOCHHUS U KUZHEACATEIbHOCTH
PaCTEHUI U JKMBOTHBIXPA3HBIX CPEJI
oOHMTaHUA

3.3

AOuoTnueckue
(akTopbI

AOGuoTtnueckue (paKTophl: CBET,
TEMIEpaTypa, BIAKHOCTb.
doronepuoausm.IIpucnocodnenus
OpPraHU3MOB K JICUCTBUIO aOMOTUYECKHUX
(dhaxkTopoB. BHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabauyvt u cxemol: «DOTOMIEPUOTUIMY.
Jlabopamopnvie u npakmuueckue
paoomot:

JlabopaTtopnas pabota No 3.
«Mopdosornueckre 0COOEHHOCTH
pacTeHui U3 pa3HbIXMECT OOUTAHUS.
JlaGoparopHas pabota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay

PackpoiBath copepkanrie TEPMUHOB

Y MIOHATHI: aOMoTHYecKHe (PaKTOPBI,
dhoToneprnoan3M, OMOIOTHYSCKUE
PUTMBL.

AHanu3upoBaTh ACHCTBUE CBETA,
TEeMIIepaTyphl, BIAXXHOCTH Ha OPTaHU3MbI
Y TIPUBOJIUTH MTPUMEPHI
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
[IpoBouTh GuosIOrMuecKre HabJII0ICHUS
1 0hOPMIISITH PE3yJIbTaThl TPOBEACHHBIX
HaOJIIOIeHU I

69




denepanbhas padoyas nporpamma | bruomorus. 10-11 kinaccel (6a30BbIil YpOBEHB)

3.4 | buoTnueckue buotnueckue paxropsl. Buasi PackpbIBaTh cofepkaHue TEPMUHOB
dakTopbI OMOTUYECKUX B3aUMOJICUCTBUM: U TIOHATHUI:0M0TUYECKHE (PaKTOPHI,
KOHKYPEHIIUS, XUIIIHUYECTBO, CHMOHO03 XUIIHAYECTBO, apa3suTU3M,
u ero ¢opmsl. [Tapazutusm, koonepauus, | KOHKYPEHIIHS, MyTyaIu3M, CHMOHO3,
MyTYyajJu3M, KOMMEHCAIU3M KOMMEHCAJIU3M, HaXJIEOHUUYECTBO,
(KBapTHPAHCTBO, HAXJICOHUUECTBO). KBapTHUPAHCTBO, aMEHCAIU3M,
AMeHcaIN3M, HEUTPAIU3M. HEUTPAIU3M.
3HaueHue ONOTHUYECKUX XapakTepu3oBaTh OMOTUYECKHUE
B3aUMOJICUCTBU 17151 CYILIECTBOBAHMS (hakTOpbI U BUIBIB3aUMOOTHOIIIECHU
OpraHU3MOB B TPUPOJHBIX COOOIIECTBAX. | MEXKIY OpraHu3MaMu; IPHBOJIUTh
Hemoncmpayuu: IIPUMEPBI B3aUMHOM
Tabauywl u cxemoi: «llumiessie nenm» MPUCIIOCOOJIEHHOCTH OPTraHU3MOB.
CpaBHUBaTh MEX]y COOOI BHUIBI
OMOTUYECKUXB3aUMOICUCTBHI
OpPraHU3MOB
3.5 | Dkonoruyeckue DKOJIOTUYECKHE XapaKTEPUCTUKU PackpbIBaTh coaepkaHne TEPMUHOB
XapaKTePUCTUKU nonynsunu. OCHOBHbIENIOKA3aTeIu Y TIOHSTUI:TOMYJISILKS, YACTEHHOCTb,

BUJIA U TIOITYJISIITAN

MOMYJISIIIUU: YUCIIEHHOCTD, INIOTHOCT,
POXK1a€MOCTh, CMEPTHOCTh, IPUPOCT,
Murpanus. J[mHamMmka 4yucIeHHOCTH
MONYJISIIIUU U €€ PEeTyIsusl.
Hemoncmpayuu:

Tabnuyvt u cxemor: «Ilomymsium,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
MONYJISIITUK UHPY30pUH-TYPEeTbKI».
Jlabopamopnvle u npakmuyecxkue
paoomowi:

IJIOTHOCTB, POKIAAEMOCTh, CMEPTHOCTb,
MIPUPOCT, MUTPALINS], TUHAMUKA
YUCJIEHHOCTH MOMYJISIUU.
XapakTepu3oBaTb OCHOBHBIE [IOKA3aTEIN
1 DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISILUN; ONTUCHIBATh MEXAHU3MBbI
PEryJIALMU YUCIEHHOCTH TOMYJIALINI
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[TpakTrueckas padota Ne 2. «Iloacuer
IJIOTHOCTH IOITYJISINUN PA3HBIX BUJIOB
PacTCHUIN

Hroro gyacoB 1o teme

5

Tema 4. Coo011ecTBa H DKOJOrHYECKHE CHCTEMBI

4.1 | CoobuiectBa 1 Coo0111eCcTBO OpraHu3MOB — OMOLIEHO3. PackpbIBaTh cofiep>kaHre TEPMUHOB
OpTaHU3MOB CTpyKTypbl OMOIIEHO3a: BUIOBA, Y TIOHATUI:0MOLIEHO3, YIKOCUCTEMA,
MPOCTPAHCTBEHHAS, TpOPUUECKas OMOreo1eHO03, BUJIbI-[IOMUHAHTHI,
(umreBast). Buapl-1OMHUHAHTHI. HKOJIOTMYECKasl HUIIIA.
Casi3u B OHOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jlemoncmpauuu: (coo0111eCTBO), €I0 BUIOBYIO,
Tabauywl u cxemol: «llumiessie nenu», MPOCTPAHCTBEHHYIO U TPO(YUUYECKYIO
«buoneHo3: cocTaB v CTPYKTYypay. CTPYKTYPBHI.
Obopyoosarue: MOJEb-aNIUIAKAIUS OOBSACHITH POJIb KOMIIOHEHTOB
«Tunuuneie GMOLIEHO3BI»; TepOapHii OMOIIeHO3a B MOJJCPKAHUU €TO
«PacTtutenbHbIe COOOIIECTBAY; CTPYKTYPBI U CyIIE€CTBOBAHUS
KOJUIeKIus «broneHos» Ha ONIPEACICHHON TEPPUTOPHH.
OOBICHATH OMOJIOTHUECKHI CMBICIT
SPYCHOCTH UIMCTOBON MO3aMKH.
CpaBHHMBaATh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJOBYIO, TTPOCTPAHCTBEHHYIO
U TPOPUIECKYIOCTPYKTYPHBI, CBS3U
MEXIy OpTaHU3MaMH
4.2 | DKOCHCTEMEI 2 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI). | PackphIBaTh copepikaHnue TEPMHUHOB

1 3aKOHOMCPHOCTHU
X CYHICCTBOBAHUWA

[TousTre 00 PKOCUCTEME
1 OMOTr€eO0IEHO3E.
OyYHKIMOHATBHBIC KOMITOHCHTHI

Y TIOHSITHI: SKOCcHCTEMa, OMOT€OLIEHO3,
MPOYLIEHThI, KOHCYMEHTHI, peTyLIEHThI,
TpopuUeCcKue ypOBHH, MUIIEBas
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AKOCHUCTEMBI: TIPOIYIIEHThI, KOHCYMEHTHI,
PEYIICHTHI.

KpyroBopoT BemecTB 1 MOTOK YHEPTUU
B DKOCHUCTEME.

Tpoduueckue (MUIIEBLIE) YPOBHU
sKocucTeMbl. [InieBbIe 1Ienu U CeTH.
OcCHOBHBIE MMOKA3aTEIN SKOCUCTEMBI:
oromMacca, MpoayKIIHs. DKOJIOTUUECKHE
MUpaMUIBL: IPOTYKIIMH, YUCICHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnu,

B. H. Cykaues.

Tabauywl u cxemol.: «IIpuponnpie
coobmecTBay, «Llernmm nmuranusy,
«OKOJIOTHYECKAsT TUPAMHUIA»

LEIb U CETh, IKOJIOTMUYECKUE
nUpaMuJIbl, Onomacca, mpoyKIIHs,
CYKIIECCHS.

XapakTepu30oBaTh CBOMCTBA YKOCUCTEMBI
(ee crmOCOOHOCTH K JUTUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIIHLHO
3aMKHYTBIA KPYTOBOPOT BEILIECTB,
HEO0OXOMMOCTb TOTOKA SHEPTHUH).
CpaBHHBaTh NACTOUIIHBIE U IETPUTHBIE
NUIIEBbIE LIENH, TPOYUUECKUE YPOBHU
DKOCUCTEMBI.

Paznuuate nupamMuabl MpoIyKIUH,
MUpaMUIbl YUCIEHHOCTH U TUPAMU/IbI
OMOMAacCCHI.

CocTaBsATh LEMU U CETH TUTaHUSI.
IIepeuncnsaTh CBOMCTBA IKOCUCTEM:
YCTOMYMUBOCTb, CAMOPETYJISILIHS,
pa3BUTHE (CYKIIECCHSI).

OnuceIBaTh MEXaHU3M MOIIEPIKAHUS
paBHOBECHS B 9KOCHCTEMAX.
XapakTepu3oBaTh CyKLECCUH, BBISBIIATH
MPUYHMHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCUCTEM

4.3

[Ipuponnsie
AKOCHUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€D.
DKoCcuCTEMA XBOMHOTO WX
IMPOKOJIMCTBEHHOTO JIECa.

PackprIBatTh cosiepkaHue TEPMUHOB
Y TIOHATHI: BOJHBIEC YKOCHCTEMBI,
OMOTeO1IeHO3bI, (PUTOIIAHKTOH,
300ILUTAHKTOH, OCHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuyst u cxemol. «IKOCUCTEMA
HIUPOKOJIMCTBEHHOTO JIECAY,
«DKocHuCcTEMa XBOMHOTO JIeca,
«buroneHo3 Bogoema.

Obopyoosanue: TepOAPUH U KOJIICKITUN
PACTEHHI U JKUBOTHBIX,
MPUHAJICKAIINX K Pa3HBIM
HKOJIOTHYECKUM TPYIIIIaM OJHOTO BUAA

[TpuBOIUTH IPUMEPHI TPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBATh HA3EMHBIE U BOJHBIC
AKOCHUCTEMBI; OpTaHU3MBbI, 00pa3yIOIIHe
pasHbie TpohUUECKHE YPOBHU

4.4 | AaTpOTIOTCHHBIC AHTpPOIIOTr€HHBIE SKOCUCTEMBI. PackpbIBaTh cosiepkaHe TEPMUHOB
HKOCUCTEMBI ATpPOIKOCUCTEMBI. Y MOHATUI: aHTPONOT€HHAs IKOCUCTEMA,
YpboskocucreMsl. buonornueckoe arposkocucTema, ypoboskocuctema,
1 XO3MCTBEHHOE 3HAUCHHUC OnopazHooOpasue.
arpodKOCUCTEM U YpOOIKOCHUCTEM. XapakTepu3oBaTh arpodKOCUCTEMbI
buopasnooOpasue kak dpakTop 1 ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOWUYMBOCTHU 3KocucTeM. COXpaHEHUE | CYIIECTBOBAHUA.
OMOJIOrMUYECKOro pa3HooOpasus [IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emJie. HKOCHCTEM CBOEU MECTHOCTH, OITUCHIBATH
Hemoncmpayuu: MX BUJOBOM COCTAB U CTPYKTYPY.
Tabauywl u cxemvl: «ATPOLICHO3Y. CpaBHUBATH COCTaB U CTPYKTYPY
Obopyoosanue: Komiekuus «Bpequren | mpupoaHbIX S3KOCUCTEM
BAXXKHEUIINX CENBCKOXO35MCTBEHHBIX Y arpO3KOCHUCTEM, arPOIKOCUCTEM
KYJBTYp» 1 ypOOIKOCUCTEM
4.5 | buocdepa — VYuenue B. . Bepnaackoro o 6uocdepe. | PackpsiBaTh conepxaHue TEPMUHOB
riio0anpHas ['panulibl, COCTaB U CTPYKTYypa U MIOHATHI: 6uocdepa, )KMBOE BEIIECTBO,
AKOCUCTEMA 3eMITU ounocdepsl. )KrBoe BEIIECTBO U €r0 JUHAMUYECKOE paBHOBECHE.

bynkiun. OcodeHHoCcTH OnoCchephl Kak

OuenuBats Bkiana B. Y. Bepnaackoro
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r7100ambHON SKOCUCTEMBI.
JlunamMu4yeckoe paBHOBECHE 1 0OOpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Topmpemuwi: B. U1. BepHaackuii.
Tabauywl u cxemor: «O0IIAs CTPYKTYpa
onocdepr», «PacnpocTpaneHne KU3HU
B Ouocdepe», «O30HOBBIN dKpaH
onochepb»

B CO3/laHne yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OuoCcQepsl,
(byHKIIUH ’KUBOTO BEIlleCcTBa OMocdepsl
1 onpeaesITh (Ha KapTe) 00J1acTH ero
HanOOJIBIIETO PACIIPOCTPAHCHHUS.
[TpuBOAUTE PUMEPHI TPOSBICHUS
(GyHKLHIA )KMBOTO BelecTBa Onocgepsl,
OMOTeOXUMHYECKOU JeSITeTbHOCTH
YeNoBeKa.

[lepeunciarb ocobeHHOCTH OrochepsI
KaK [N100aJIbHOM AKOCUCTEMBI 3eMJIIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BetiecTB PackpbiBath copepkaHrie TEPMUHOB
CYIIIECTBOBAHUS ¥ OMOT€OXUMHUYECKHE IIUKIIBI 3JIEMEHTOB | U TTOHSTHIA: IIEIOCTHOCTH OMOC(hepHl,
ouocdepsl (yrnepona, a3ora). KpPYTrOBOPOT BEIIECTB,

3oHanbHOCTH OMochepbl. OCHOBHBIE OMOTreOXUMHUYECKHUE ITUKIIBI
OMOMBI CyIIN. AJIEMEHTOB, 30HAIBHOCTH OMOC(hephl,
Jlemoncmpayuu: OHOMBI.
Tabauyvt u cxemvi: «KpyroBopot OnuceIBaTh KPYroBOPOT BEUIECTB,
yriaepoaa B ouocgepe», «Kpyrosopor OMOTeOXUMHUYECKHE ITUKJIIBI a30Ta
a30Ta B IPUPOICH u yriepoja B ouocdepe.
OOBICHATH MPUIHHY 30HATBHOCTH
ouocdepsl. [lepeuncnars
1 XapaKTepU30BaTh OCHOBHBIC OMOMBI
CylIu 3eMJIH
4.7 | YenoBe4ecTBO YenoseuecTBO B Onochepe 3emiu. PackpeiBaTh cojiepkaHre TEPMUHOB

B Onocdepe 3emiu

AHTPONOTreHHBIC U3MEHEHHUSI
B Ouocdepe. ['mobanpHBIC

Y MTOHATHI: aHTPONOTE€HHbIE U3MEHEHU,
HKOJIOTMYECKUN KPU3UC, TI100aIbHbIE
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AKOJIOTHYECKHE POOJIEMBL.
Jemoncmpayuu:

Tabauyvt u cxemol: «IIpumepHbIe
AHTPONOT€HHbIC BO3ACHCTBUS

Ha Ipupoay», « BaxxHelIne uCTOYHUKA
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
Bo», «IlouBa — BaxkHeMIIas
cocTasJsaronias ouochepo», «DakTopsl
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouocgeps»; KpacHas
kaura P®, n300pakeHus 0XpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

POOJIEMBI.

XapakTepu3oBaTh OMOCHEPHYIO POIb
YyeJIOBEKa.

[TpuBOIUTH TPUMEPHI AaHTPOTIOTEHHBIX
u3MeHeHui B bnocdepe.

OneHnBaTh MOCIEACTBUS 3arpsI3HEHUS
BO3/IYLLIHOM, BOJHOU CPEJIbl, U3MECHEHHUS
KJINMAaTa, COKpaIieHus
O6ropa3zHooOpazusl.

dopMyIUpOBaTh COOCTBEHHYIO TTO3UIIUIO
10 OTHOIICHHIO K TJ100aJIbHBIM

Y PErMOHATIBHBIM KOJIOTUYECKUM
npobJieMam, apryMEeHTUPOBaTh CBOIO
TOYKY 3pEHHUS.

HaspiBaTh NpUUUHBI MOSIBJICHUS
MIPUPOTOOXPAHHON ITHUKH,

PacKpbIBaTh 3HAYEHHE Mporpecca

JUTS TIPEOJI0JICHUSI DKOJIOTUUECKOTO
Kpu3uca

4.8

CocymiecTBoBaHuE
MIPUPOIBI
1 4YEJIOBEUECTBA

CocyuiecTBOBaHUE TPUPOIBI

u yenoBevyecTBa. CoxpaHeHUe
Omopa3HooOpa3us Kak OCHOBA
YCTOMYMBOCTU OMOChEpHI.

OcHoBa palMOHAILHOTO

YIPaBJICHUS TPUPOTHBIMH PECYpCaMu
U UX UCTIOJIh30BaHNUE.

Joctrxenust OMoI0THH

PackpriBaTh coziepxaHue TEPMUHOB

Y TIOHSTUHN: PALMOHAJIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOUUHNBOE
pa3sBUTHE, KODBOIIOLIUA.
XapaxkTepu3oBaTh palMOHAIBHOE
UCIIOJIb30BaHUE IPUPOIHBIX PECYPCOB;
OCHOBHBI€ IT0JIOKEHUA KOHLENIUU
YCTOMYUBOI'O Pa3BUTHUS
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U OXpaHa MPUPOJIBI.
Jemoncmpayuu:

Tabnuyvl u cxemwl: «buocdepa u
4eJIOBEK»

Htoro gacos o Teme 9
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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HEPEYEHDB (KOAUDPUKATOP) PACITPEAEJIEHHBIX ITO KIIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHOU OBPA30BATEJBHOM MPOI'PAMMBI CPEJHEIO OBIIETO
OBPA30BAHUA U DJIEMEHTOB COAEPKAHUSA 110 BUOJIOI'NHU

B ¢denepanpHbIX W perHOHANIBHBIX TPOIEAYypax OIICHKH KadyecTBa OOpa3oBaHUS
UCIIONIB3yeTCs TiepeueHb (KoaupuKaTop) paclpeeeHHBIX M0 KilaccaMm MPOBEPsSEMbIX
TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOW OOpa3oBaTEIbHOW MPOTPAMMBI
CpemHero o0mero o0pa3oBaHus U AJIEMEHTOB COJEPKaHUS 110 OMOJIOTHH.

10 KJIACC

IIpoBepsieMble TpeOOBAHUS K pPe3yJibTaTaM OCBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpamMmMbl

Kon [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHOM MPOTrpaMMBI CPEAHETO 00111eT0 00pa30BaAHMUS
pe3yibTara
1 CdopMUpOBaHHOCTh 3HAHUW O MECTE M POJIU OUOJIOTUU B CHUCTEME

HAy4YHOTO 3HAHMS  €CTECTBEHHBIX HayK, B (opmMupoBaHuu
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA U HAYYHOTO
MHUPOBO33pPEHHUS; O BKIJIAJIE POCCUUCKHX M 3apyOC)KHBIX YUCHBIX-
OMOJIOrOB B pa3BUTHE OuOJIOTHH; (DYHKIIMOHAIBHONH TPaMOTHOCTU
YeJIOBeKa JJIsl PEIICHUsI )KU3HEHHBIX 3a]1a4

2 YMeHue packphiBaTh COJEp)KaHHE OHOJIOTHUYECKUX TEPMHUHOB
U TIOHSITUM: XKU3Hb, KJIETKA, OpraHu3M; MeTaboau3M (0OMEH BEIlEeCTB
U TpeBpallleHHe SHEPruM), rOMeocTa3 (CaMOperysisiuus), ypoBHEBas
OpraHU3aIMsl )KUBBIX CHCTEM, CAMOBOCIIPOU3BEACHUE (PETIPOIYKITHUS),
HACJIEJICTBEHHOCTh, H3MEHYUBOCTh, POCT U Pa3BUTHE

3 YMenue uznaratb OMOJOTHUYECKHE TEOPUH (KJIETOUHAs, XPOMOCOMHAS,
myTtanonHas), 3akonbl (I'. Mennens, T. Moprana, H.1. BaBunoga)
U ydeHus (0 LEeHTpax MHOroo0pa3usi U MPOUCXOKACHUS KYJIbTYpPHBIX
pactenuit H.W. BaBunosa), onpenensars rpaHullbl UX MPUMEHUMOCTH
K JKHUBBIM CUCTEMAM

4 YMeHue BIajeTh METOJaMH HAyYHOTO TO3HaHUS B OWOJIOTHU
(HaOyroficHMe W OINMCAHUE >KMBBIX CHCTEM, IPOIECCOB U SBIICHHIA,
OpraHu3aiys ¢ TMpOBEACHUE OHOJIOTHYECKOTO0 JKCIEPUMEHTA,
BBIJIBW)KEHUE  TUIIOTE3bl;,  BBIIBICHHE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMBbIMU BEJIMUUMHAMU, 0OBSICHEHHE MTOJYUYCHHBIX PE3YyJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHSTHUM, TEOPUA M 3aKOHOB;, YMEHHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYyUYCHHBIX PE3YJIbTATOB)
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YMeHue BBIACIATh CYIICCTBEHHBIE TPU3HAKA BUPYCOB, KIETOK
NPOKAapUOT W DYKAPUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpraHU3MOB;  OCOOCHHOCTHM  TIPOIECCOB  OOMEHa  BEIIECTB
U TIpEeBpaIICHUS] DHEPTHH B KIETKe, (HOTOCHHTE3a, IMIACTHUYECKOTO
M DHEPreTHYecKoro OOMEHa, XEMOCHMHTe3a, MHUTO03a, Meio3a,
OIJIOIOTBOPEHMSI, PA3MHOXKCHHS, WHIUBUAYATHHOTO  Pa3BUTHUSA
opraHu3ma (OHTOI€HE3)

YMeHue npUMEHATh [OJIyYEHHbIE 3HAHUS I OOBACHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SBJICHUH, I MPUHATUS MPAKTUIECKUX
pElIeHNId B MOBCEAHEBHOM KHU3HU B LIEJISIX 00eCcieueHus1 0€30MacHOCTH
CBOETO 3JI0POBBS U 370POBbSl OKPYXAIOIIMX JItOJEH, COOIIOACHHUS
HOPM TPAMOTHOTO TOBEAECHUS B OKPYXKAIOIIEH MPUPOTHOU CPENE;
NOHMMaHHE  HEOOXOJUMOCTH  HCIIOJIb30BAHUA  JIOCTHXKEHUI
COBpPEMEHHOW OHONOrMH M OHOTEXHOJOTMHM /i paluOHAIBHOTO
PUPOIOTIONIE30BAHHUS

YMeHHe pemarb 3J€MEHTapHble TEHETHYECKHE 3aJadyd Ha MOHO-
U JUrMOpUAHOE  CKPELIMBAaHUE, CLEIUICHHOE  HACIEI0BaHUE;
COCTaBJISITh CXEMBI MOHOTHOPUAHOTO CKpEIIMBaHUs
JUTSL IPEJICKAa3aHus HACJIEI0BAHMSI IPU3HAKOB Y OPTaHU3MOB

YMeHue BBIIONHATH Ja0OpaTOpHblE M MPAaKTHUYECKHE padoThI,
coOoaTh NpaBWia MpU paboTe ¢ y4eOHbIM M J1TAOOPATOPHBIM
o0opyI0BaHHEM

YMeHue KpUTHYECKU OLICHWBATh M MHTEPIPETUPOBATH WH(POPMAITHIO
OMOJIOTMYECKOTO  COJIEPKAHUs, BKJIOYAIONIYI0  TICEBIOHAYYHBIE
3HAHUS U3 Pa3NUYHbIX HCTOYHMKOB (CMU, HaydyHO-NOMYJSIpHBIC
MaTepualibl); STHYECKHE acIeKThl COBPEMEHHBIX HCCICIOBAHUN
B OMOJI0OTHU, MEIUIIMHE, OMOTEXHOJIOTUH

10

YMeHne co3/1aBaTh COOCTBEHHBIC TMCHMEHHBIE M YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HH(OPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
TPaMOTHO MCTOJIb30BaTh MOHATUMHBIN anmapaT OUOJIOTHI

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHUS
1 buonorus kak Hayka
1.1 buonorus — Hayka o xuBoul npupojae. Poiab Ouonoruu B GpopMupoBaHuu
COBPEMEHHOM HayYHOU KapTUHBI Mupa. CucTemMa OMOJIOTUYECKUX HAYK
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1.2

Meronpl TIO3HAHUS KUBOW TpUpoAbl (HAOMIOIEHHWE, HKCIIEPUMEHT,
ONHCcaHue, U3MEpPEHUE, KIaCCU(PHUKAIUsI, MOJACITUPOBAHNE, CTATUCTHUSCKAs
00paboTKa TaHHBIX )

JKuBbIe CUCTEMBI U UX opraHu3anus

2.1

XKubie cucreMbl (OMOCHCTEMBI) KaK TMpPEAMET W3ydeHUs OHOJOTHH.
CaoiicTBa OMOCHCTEM U UX pa3zHOOOpasue

2.2

YpoBHU OpraHu3alyy OMOCUCTEM: MOJEKYIISIPHO-TeHETUYECKUIA, KIIETOYHBIH,
OpPTraHU3MEHHbIN, TOMYJISILIMOHHO-BUI0BON, SKOCUCTEMHBIN, OOCepHBIN

XHUMMYECKHUHN COCTaB U CTPOCHUC KJICTKH

3.1

XHUMMYECKHUM COCTaB KJICTKHM. XUMHUUYCCKHE SJICMCHTHI: MAaKpO3JICMCHTEI,
MHUKPOIJICMCHTHI. Bo;:[a U MHUHCPAJIbHBIC BCHICCTBA. CDYHKI_II/II/I BOJbI
U MUHCPAJIbHBIX BCIUICCTB B KJICTKC. Hozmep;xaHHe OCMOTHYECKOro Oajianca

3.2

benku. CoctaB u ctpoeHue O6€IKOB. AMHUHOKHUCIOTB — MOHOMEPHI OEJIKOB.
He3zameHnmble 1 3aMEHUMbBIE aMUHOKHUCIOTBI. AMWHOKHUCIOTHBIA COCTaB.
YPpOoBHM CTPYKTYphl OCJIKOBOM MOJIEKYJbl (TIEpBUYHASl, BTOpHUYHAS,
TpEeTUYHAsT U YETBEPTUYHAS CTPYKTypa). XMMHUECKHE CBOMCTBA OEJIKOB.
buonornyeckue QyHKIMN OEITKOB.

®depMeHTHl — Ouosiorudyeckue Karanuzatopbl. CTpoeHue (QepMeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTHas cnenupuyHoctb. KopepmenTsl. ButaMuHsI.
OTnunuust PepMEHTOB OT HEOPTAHMYECKUX KAaTaIH3aTOPOB

3.3

VYrneBoasl: MoOHOcaxapuabl (TJIOKO3a, pubo3a U Je30KCHpuO03a),
nucaxapuibl (caxaposa, JJakTo3a) M Mojucaxapuibl (Kpaxmas, TJIHUKOTEH,
1eJUTI0J103a). bronmorndeckrue pyHKIIMK YTIIEBOIOB.

Jlunuapl:  TpUTrIUUEpHUAbl, cTepouabl, Qocdomunuasl. [mapodursHO-
ruipodoOHbIe cBOMcTBA. buonornueckue QpyHkuuu aunuaoB. CpaBHEHHE
yTIEBOAOB, OCJIKOB U JIMIHIOB KaK UCTOUHUKOB YHEPTUU

3.4

Hyxnennoseie kucnorel: JHK wu PHK. Hyxneoruasl — moHOMEpSI
HYKJIenHOBBIX KUCIOT. Ctpoenue u dynkuuu [JHK. Ctpoenue u ¢pynkimu
PHK. AT®: crpoenue u pyHkuuu

3.5

[utomorus — Hayka o kietke. Kinerounas teopusi. MeTo1bl U3y4eHUs KIETOK

3.6

Knerka xkak 1enoctHast >kuBas cuctema. OOIMe NpU3HAKU KIIETOK:
3aMKHyTasi HapykHas wMemOpana, Mmonekynasl JIHK kak renermdeckuit
ammapar, cucTeMa CuHTe3a Oernka

3.7

Tunbl keTOK: 3yKapuoTHdeckas M TMpokapuotuueckas. OcoOeHHOCTH
CTPOCHHUSl TPOKAPHUOTHYECKON KkjeTku. KilerouHass cTeHka OaKTepHid.
CtpoeHne 3ykapuoTH4ecKoi KieTku. OCHOBHBIE OTJIMYMS PACTUTEIBHOM,
’KUBOTHOM M TPUOHON KIIETKU
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3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAs CTEHKA, IITMKOKAJIMKC, UX
¢yukuu. I[lnasmatuueckas wmemOpaHa, €€ CBOWCTBA H  (YHKIUH.
[Mutromnasma u ee opranoujbl. OJHOMEMOpaHHBIE OPraHOWJIbLI KIIETKU:
sHporuiazmatuueckas cerb  (OIIC), ammapar ['onabaxku, JHM30COMBI.
[lomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKH: MHUTOXOHJPHUH,  ILIACTUIBL
[Ipoucxoxaenne MUTOXOHApUIA U macTu. Bunpl mnactun. HememOpanubie
OpraHOMJIbl KJIETKH: PUOOCOMBI, KJIETOUYHBIA LIEHTP, PECHUYKHU, JKTYTHKHU.
@yHKIMU OPraHOUAOB KIETKH. BKItoueHns

3.9

Snpo — peryasTopHbIi HeHTp KiIeTKu. CTpoeHue siyipa: siaepHas 000JI04Ka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

X(PIBHGI[GHTGHBHOCTB KIICTKH

4.1

OOMeH BellecTB, WM MEeTaboIu3M. AcCUMUIISALUS (TIJIaCTUYECKUN OOMEH)
U JUCCUMWISLUS (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI €IUHOTO
npouecca Meradonm3ma. Tumbl  oOMEHa  BEHIECTB:  aBTOTPOQHBIN
u rereporpodubiidi. Poiab hepMEeHTOB B 0OOMEHE BEIIECTB M MPEBPAIICHUN
SHEPTUHU B KIIETKE

4.2

@®ortocunTe3. CperoBas W TemHOBas (a3pl (oTocuHTe3a. Peakuuu
dotocunTe3a. DPdekTuBHOCTL (oTocMHTe3a. 3HadYeHHe (POTOCHHTE3a
JU1s JKU3HU Ha 3emiie. BiusiHue ycinoBuit cpeqibl Ha (DOTOCUHTE3 U CIIOCOOBI
MOBBILICHUS €T0 MPOTYKTUBHOCTH y KYJIBTYPHBIX PACTECHHIA.

XeMOCHHTEe3. XEMOCHUHTE3Upylole OaKTepuu. 3HAUYEHHUE XEMOCHUHTE3a
IUTA KU3HHU Ha 3eMIie

4.3

DHepreTuueckuii 0OMeH B KieTKe. PaciieruieHue BeIecTB, BBIICICHUE
U aKKyMYJUPOBAHUE DHEPTUU B KIIETKE. DTalbl IHEPTETUUYECKOTO OOMEHa.
I'mukonus. bpoxxenue u ero Buabl. KUCI0pogHOE OKUCIIEHUE, UITH KIIETOYHOE
nbpixanue. DPPEeKTUBHOCTD SHEPTETUUECKOI0 0OMEHa

4.4

Peakiuu wmatpuuHoro cuHte3a. I'enernueckas wuHpopmamus u JIHK.
Peanuzanus renernyeckoit nHGopMaluu B KJeTke. [ eHeTHUeCKuit KO U €To
cBoiicTtBa. Tpanckpunuuss — marpuunbld cuHTe3 PHK. Tpancmsamusa —
ouocunte3 Oenka. KoaupoBanwe amuHokuciaor. Poinbp  pubdocom
B OMocuHTE3€e OenKa

4.5

Heknerounsie (opmbl kM3HM — BUpYCHl. McTopus OTKPBITUS BUPYCOB
(.M. VBanoBckuif). OCOOEHHOCTH CTPOCHUS U JKU3HEICATECIBHOCTH
BUpycoB. bakrepuodaru. bonesnum pacreHuil, XKUBOTHBIX U YeEJIOBEKa,
BbI3bIBaeMble BUpycamu. Bupyc ummmyHoneduiura uenmoBeka (BUY) —
Bo3Oynutens CIIM/la. Ilpodumakthka pacnpoCTpaHEHUS BHUPYCHBIX
3aboneBaHM
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Pa3MHOX€eHME M MTHAUBHIYaIbHOE PA3BUTHE OPTaHU3MOB

5.1

Kinerounslii 1UKI, WK SKU3HEHHBIM HUKA KieTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mnpotekaromue B wuHTEephaze. Pemmkamus — peakmus
matpuuHoro cunre3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN HAOOp —
KapuoTun. JIUMIOWAHBIA ¥  TaIUIOMJHBIA  XPOMOCOMHBIE  HaOOPBI
Xpomaruapl. [{uTonornyeckue OCHOBBI PA3MHOKEHUSI U UHAUBUYaIbHOTO
Pa3BUTHS OPraHU3MOB.

Henenue knetkn — muto3. Craguu muto3a. IIpoueccwl, mpoucxopasuime
Ha pa3HbIX CTAIUAX MUTO3a. buonornyeckuii CMbICI MUTO3a

5.2

®opMbl pa3MHOKEHHUST OPraHU3MOB: OecIoioe U 1mosioBoe. Bunpl Oecnonoro
Pa3MHOXKEHUS: JIEJICHHE HAJIBO€, TIOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTMBHOE  pa3MHOXKeHHe.  VcKyccTBeHHOE
KJIOHHUPOBaHHE OPraHU3MOB, €T0 3HAUEHUE JIJISl CEJIEKLIUU

5.3

ITonoBoe pa3MHOXKEHUE, €ro OTIIMYHS OT OSCIIOJIOTO.

Meito3. Cranuun meiiosa. [Ipoueccel, mpoucxoasume Ha CTaausIX MEHWo3a.
IToBenenue xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii cmbici
Y 3HaYC€HHE Meio3a

5.4

['ameTorenes — mpouecc 00pa3oBaHUS MOJOBBIX KIETOK Y >KHUBOTHBIX.
[lonoBble >xene3bl: CEMEHHUKH M sSUYHUKH. OOpa3oBaHME W pa3BUTHE
MOJIOBBIX KIJIETOK — raMeT (CHepMaTo30U/, SIMIEKIeTKa) — CliepMaToreHes
n ooreHe3. OCOOEHHOCTHM CTPOEHHUS SULEKIETOK U CIEePMaTO30MIOB.
OmnonorBopenue. [laprenorenes

5.5

NunuBunyanbHoe pas3BuTue (OHTOTeHE3). OMOpHUOHANIBHOE pa3BUTHE
(amOpuorenes3). DTambl SMOPUOHATIBHOTO Pa3BUTUSI Y TIO3BOHOYHBIX
KUBOTHBIX: JIpo0JieHue, racTpyisuus, opraHoreHe3. [loctamOpuoHaibHOE
pazButue. TuUIBI MOCTAIMOPUOHANIBHOIO Pa3BUTHS: MPSIMOE, HENPSMOe
(inumHouHOE). BnusHHME cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.

Poct u passutne pacteHuid. OHTOreHE3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHU, CTaJNU Pa3BUTHUS

HaCHeI[CTBeHHOCTL N USMCHYHUBOCTDb OPraHu3MOB

6.1

IIpenmer m 3amaun re”Hetuku. Mcropuss pas3BuTHS TeHETUKH. Bxiazg
POCCUHCKHX U 3apyO€KHBIX YYEHBIX B pa3BUTHE TE€HETHKU. MeTomabl
reHeTUKH  (TUOPUAOJIOTUYECKUN, IIUTOTEHETUYECKUN, MOJIEKYJSIpHO-
reHeTudeckuil). (OCHOBHbIE TIE€HETUYECKHE TOHATUS. [ eHeTmyeckas
CHUMBOJIMKA, UCIIOJIb3YEMAsl B CXEMAX CKPEINBAHUN

6.2

3aKOHOMEpPHOCTH HACJeI0BaHMsI TPU3HAKOB, ycTaHOBIIeHHbIE ['. Menaenem.
MonornbpumHoe CKpelMBaHue. 3aKOH eAMHO00pa3usi THOPHUIOB TEPBOTO
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nokosnieHus. [IpaBuno JOMHHHpPOBaHWS. 3aKOH PACIICIUIEHUS IPU3HAKOB.
['unoTe3a unctoTsl raMert. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.
JluruOpuaHoe  CKpelIMBaHHWE. 3aKOH HE3aBHCUMOTO  HacCJEAOBaHUS
npu3HakoB. lluToreHeTnueckne OCHOBBI AUTMOPUIHOTO CKPEIIMBAHUA.
Ananmusupyromee  ckpemuBaHue.  Mcnosb3oBaHHME — aHAIM3HUPYIOLIETO
CKpELIMBaHUsA ISl ONPEAEIICHHSI TEHOTUIIA 0COOH

6.3

CuermienHoe  HaciemoBanme — npus3HakoB. Padora T.  Moprana
N0 CIEIJIEHHOMY HacjledOBaHUIO TeHOB. HapylieHue cueruieHuss Te€HOB
B pe3yJibTaTe KPOCCHUHIOBEpa. XPOMOCOMHAs TEOpHUs HACIEACTBEHHOCTH.
I'eneTnueckue KapTel.

I'eneTnka nosia. XpoMOCOMHOE OIIPENESIEHUE 110J1a. AYTOCOMBI U ITOJIOBBIE
XpOMOCOMBI. ['oMoraMeTHble 1 rereporaMeTHbie opranu3msel. HacnenoBanue
IPU3HAKOB, CLEIJIEHHBIX C IIOJIOM

6.4

N3MeHUnBOCTSD. Bupsr M3MEHYUBOCTH: HEHACJIC/ICTBCHHAS
U HAcJIeACTBEHHas. Ponb cpenpl B HEHACIEACTBEHHOM HM3MEHYMBOCTH.
XapakTepucTuka MOJUPUKAITMOHHON M3MEHUYMBOCTU. BapualMOHHBIA Psij
U BapuaunuoHHas kpuBas. Hopma peaknuu npusHaka. KonmuecTBeHHBIE
M KauyeCTBEHHbIE TMpPHU3HAKM M KX Hopma peakuuu. CBoiicTBa
MOJU(DUKAIIMOHHONW U3MEHUUBOCTH

6.5

HacnencrBenHasi, Wi reHOTHNMYECKas, M3MEHUYUMBOCTh. KoMOuHaTHBHAS
M3MEHYMBOCTh. MeH03 M MOJOBOM MpOLECC — OCHOBA KOMOWHATHMBHOMU
M3MEHYMBOCTU. MyTarmoHHass u3MeHUMBOCTh. Kiaccudukanus MyTaiuid:
ITE€HHBIE XPOMOCOMHBIE, TE€HOMHbIE. YacroTa W IPUYMHBI MYTalUU.
Myrtarennbie QakTopbl. 3aKOH FOMOJIOTUYECKUX PSAJOB B HACJIEICTBEHHOU
n3menunsoctu H.M. BaBunosa

6.6

I'enetuka 4venoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETHUKH
YEJI0BEKA: reHeaJIOTMYeCKUi, OJIV3HEIOBBIH, LIUTOTCHETUYECKUIM,
OMOXMMUYECKU, MOJIEKYJISIpHO-TeHeTnYecKkuil. COBpEMEHHOE OIpeesIeHHe
FEHOTHUIIA: TOJHON€HOMHOE CEKBEHUPOBAHWE, TCHOTHUIIMPOBAHUE, B TOM
yucne ¢ nomombio I1P-ananu3a. HaciaencrBenHble 3a001eBaHMs YeIOBEKa:
reHHble O00JIe3HM, OOJIe3HHW C HACIEJICTBEHHON MpeapacioioKeHHOCThIO,
XpoMocoMmHbIe Oone3nn. CoMaThyeckne W TEHEPAaTUBHBIC MYTAaIlHH.
[IpuHIMOBI  370pOBOTO O00pa3a KWU3HU, JAMATHOCTUKH, MPOPUIAKTHKA
u JICUCHMUS T'€HETUYECCKUX 0ose3HeEN. MeauKo-TeHeTHUECKOE
KOHCYJIbTUPOBAHHE. 3HAUCHUE MEAUIIMHCKON T€HETUKHU B IPEAOTBPAILICHUN
1 JICYCHUN T'€HETUUECKNX 3a00JICBaHUN YEI0BEKa

Cenekmust oprann3MoB. OCHOBBI OMOTEXHOJIOTUN

7.1

Cenekuus Kak HayKa U MPOLECC. 3apOKACHUE CEIEKIUU U JOMECTUKALUSA.
Yuenue H.M. BaBunoBa 0 IeHTpax NPOUCXOXKIACHUS M MHOT000pa3us
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KYJbTYPHBIX pacTeHUU. LIEHTpBI MPOMCXOKAEHUSA NOMAIIHUX XKUBOTHBIX.
Coprt, nopoja, mramMmm

7.2

CoBpeMeHHbIE METOJIbI CeJIeKIIMU. MaccoBbIi U MHANBUIYATbHBINA OTOOPHI
B CENeKIMU pacTeHud U  KUBOTHBIX. OllEHKa  JKCTepbepa.
brnuskoponcTBeHHOE  cKpemMBaHwe — HUHOpuAMHr. Yucras nuHUA.
CkpeliuBaHue 4YHUCTBIX JIMHUWA. [erepo3uc, wiaM TUOpUIHAS CHIIA.
HeponcteenHoe ckpemmBanue — aytopuauur. OTaaieHHass THOPUIN3aIns
u ee ycnexu. VMCKycCTBEHHBIM MyTareHe3 M TIOJy4Y€HUE TMOJUILIIOU]IOB.
JIoCTHKEHUS CeJIEKIIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

bHOTEXHOJIOTHST KaK OTpacilb MPOU3BOJCTBA. ['€HHas WH)KEHepus. OTalbl
co3nanus pekomOunanTHoM JIHK u Tpancrennsix opranusmos. Knetouynas
uHxeHepus. Kierounble KynabTypbl. MHKPOKIOHAJIBHOE Pa3MHOXKEHHE
pacteHuii. KiloHMpOBaHKHE BBICOKONPOAYKTHBHBIX CEJIBCKOXO035HCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKUE U 3THUecKHE nmpoodsieMbl. ' MO — reHeTnuecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI
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IIpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMMbIl

Kox
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHl OCBOEHUSI OCHOBHOM
0o0pa3oBaTeNbHOMN MPOTrpaMMBbI CPEAHETO 00111eT0 00pa30BaAHMUS

1

ChopmMupoBaHHOCTh 3HAHUW O MECTE M POJM OMOJOTUU B CHCTEME
HAyyHOIO0 3HAaHUS €CTECTBEHHBIX HayK, B  (opMHpOBaHUU
COBPEMEHHOW €CTECTBEHHOHAY4YHOM KapTUHBI MHpPA W HAYyYHOTO
MHUPOBO33pEHUS; O BKJIAJ€ POCCHUMCKMX M 3apyO€KHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHOJOTHUH; (PYHKIMOHAIBHOW TI'PAMOTHOCTH
YeJIOBeKa JJI PEIICHMS )KU3HEHHBIX 3a]1a4

YMeHue packpbeiBaTh COJIepkKaHUE OUOJOTUUECKUX TEPMHUHOB
Y TIOHSTHUHN: BHJI, TIOMYJISAIHS, TeHOMOH I, SBOJIONHNS, TBYKYIITE CHITBI
(pakTopsl) 3BOJIIOLINH, MIPUCTIOCOOJICHHOCTh OpraHU3MOB,
BHUJ1000pa30BaHue, AKOJIOTUYECKHUE (haxkTopshl, HKOCHUCTEMA,
OPOAYIEHThl,  KOHCYMEHTBI,  PEAYLUEHThI, IeNu  UTaHus,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, ouocdepa

YMeHue uznaraTh OMOJOTHYECKHE TEOPUHU (IBOJIIOIMOHHAS TEOPHSI
Y. JlapBuHa, CHHTETHYECKass TEOPHUS  D3BOJIOLMH), 3aKOHBI
W 3aKOHOMEpHOCTH (3apopsimieBoro cxoactBa K.M. boapa,
4yepeloBaHUsl TJIaBHBIX  HAMpaBJICHUH W MyTed  SBOJIIOLUU
A.H. CesepuoBa, yuenuss o Ouochepe B.M. Bepnauckoro),
ONPENIENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BiageTh METOJaMHU HAydHOTO II0O3HaHUS B OHOJIOTHH
(HaOyroZiIeHMe W OINMCAHUE >KUBBIX CHCTEM, IPOIECCOB U SBJICHUIA;
OpraHu3ainys ¢ TMpOBEJACHUE OHOJIOTHYECKOTO0 IKCICPUMEHTA,
BBIJIBUKCHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCIIeyeMbIMU BEJIMUUHAMU, 00BSICHEHUE MTOJTYUYCHHBIX PE3YyJIbTaTOB,
WCMOJIb30BAHHBIX HAyYHBIX MOHSATHM, TEOPUM U 3aKOHOB;, YMEHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYUYECHHBIX PE3YIHTATOB)

YMeHHe  BBIACHATH  CYIIECTBEHHBIC  TPHU3HAKKM  CTPOCHHS
OMOJIOTHYECKUX OOBEKTOB: BHJOB, MOMYJIAIWNA, MPOIYIICHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB, OHOIrE€OLEHO30B M  HKOCHCTEM;
OCOOCHHOCTH  TPOIIECCOB  HACJIEACTBEHHOW  W3MEHUYUBOCTH,
€CTECTBEHHOTO O0TOOpa, BHUI000pAa30BaHUSA, MPUCITOCOOICHHOCTH
OpPraHMU3MOB, ACUCTBHUS SKOJIOTHUECKUX (PAKTOPOB HA OPTaHHU3MBI,
NepeHoca BEIIECTB U MOTOKA SHEPTUHU B IKOCUCTEMAX, aHTPOTIOT€HHBIX
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M3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH, KPYTrOBOPOTA BEILIECTB
1 OMOTEOXMMHUUYECKHUX ITUKIIOB B Onocdepe

YMeHue TNpUMEHSTh TIOJyYeHHbIE 3HaHUS Uil  OOBSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBIICHUM, JJIsl MPUHSITUS MPAKTUYECKUX
pelIeHMId B TOBCEHEBHOM KM3HU B LIETISIX 0OecredeHus: 0€30MacHOCTH
CBOETO 3J0POBbS M 3JI0POBbSl OKPYXKAIOMIMX JIIOACH, COOI0/IeHus
HOPM TPAMOTHOTO ITOBEACHUS B OKPYXKAIOIIECH MPUPOJHOM CPEXE;
MOHUMAaHUE HEOOXONMMOCTA  HMCHOJB30BAHUS  JOCTHXKEHUU
COBPEMEHHOW OMOJIOTHH ISl PALIMOHATIBHOTO PUPOI0IOIb30BAHUS

YMeHue pelIaTh 3JICMCHTAPHBIC OMOJIOrNYeCKHue 3aJa4n, COCTaBJIATh
CXCMHEI IICPCHOCA BCUICCTB U SHCPIUHU B SKOCUCTCMAX (HGHI/I HI/ITaHI/IH)

YMeHue BBIIONHATH Ja0OpaTOpHblE M MPAKTHUYECKHE PpaboThI,
coO0aTh OpaBWia MpU padoTe € y4eOHbIM M J1TA0OPAaTOPHBIM
o0opyI0BaHHEM

YMeHre KpUTUYECKH OIEHWBATh M MHTEPIIPETUPOBATh HHPOPMAITHTO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIONIYI0  TICEBOHAYYHBIC
3HaHUS M3 pa3nuuHbIX HcTOYHMKOB (CMU, Hay4dHO-TOMyINsSIpHbBIE
MaTepualibl); paccMaTpUBaTh IJ100aIbHbBIE YKOJIOTHUYECKUE TTPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULINIO

10

YMeHue co3naBaTh COOCTBEHHbBIC MMChbMEHHBIC U YCTHBIE COOOIIICHMS,
0000111251 OMOJIOTHYECKYI0 HH(OPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
I'PAaMOTHO HMCTIOJIb30BaTh MOHATHHHBIN anmapaT OHMOJIOTHI

IIpoBepsieMble 3J1eMEHTbI COAEPKAHUS

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHMS
1 DBOIONMOHHAST OUOJIOTHS
1.1 DBOJIIOIIMOHHAS TEOPHUS U €€ MEeCTO B OMOJIOTHH.

CBugerenscTtBa »BOMIOLMU. [lameoHTONIOrMYUECKHE: MOCIEN0BATENbHOCTh
MOSIBJICHUSI BUJIOB B TIAJICOHTOJIOTHYECKOM JICTOMHCH, TTEPEXOHBIE (DOPMBI.
buoreorpaduueckue: cxoactBo W paznmuuue GayH U (QIop MaTepHUKOB
1 OCTPOBOB. DMOPHOJIOTHYECKHUE: CXOJICTBA U PA3INIMs SMOPHOHOB Pa3HBIX
BUJIOB TMO3BOHOYHBIX. (CpaBHUTEIHLHO-aHATOMUYECKUE: TOMOJIOTUYHbIE,
aHAJOTMYHbIe, pYyAMMEHTapHbIE OpraHbl, araBU3Mbl. MoJeKyIspHO-
OMOXMMHUYECKHE: CXOJICTBO MEXaHM3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
MEeTa0O0JMYECKUX MYyTEH Y BCEX OPraHU3MOB
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1.2

OpomrormonHass teopust Y. JlapBuna. [Ipenmochuiku BO3HHUKHOBEHHS
JTapBUHU3MA. /[BIDKYIIHE CHITBI DBOJIIOIIMH BUAOB 1O JlapBUHY (M30BITOYHOE
pa3MHOXKEHHE TpPU  OrPAHUYCHHOCTH  PECypCOB,  HEOINpeaeseHHas
U3MEHYUBOCTbh, 00ph0a 3a CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas teopus sBoitouuu (CTD) U OCHOBHBIE €€ TMOJIOKEHUS.
MuxkponsBomornus. [lomymsiius kak eAMHUIA BUAA U 9BOJIIOLNUN

1.4

JIBmokyriue cuibl ((pakTopbl) SBOJIONUK BUJOB B MpUpoae. MyTallMOHHBIN
npolecc W KOMOMHATHBHAasT WM3MEHYMBOCThH. [lOMynsiMOHHBIE BOJHBI
u gapeiid renoB. Mzomsmus u  murpanus. EcrtecTBeHHBIE 0OTOOp —
Harpasistomui paktop 3BooIUU. opmbl €CTECTBEHHOTO 0TOOpA.
[Ipucnoco0neHHOCTh OPraHW3MOB Kak pe3ynbTaT 3BoJirouuu. [Ipumepsl
IPUCIIOCOOJIEHNH y OpraHu3MOB. ApoMop¢03bl U UAMOAAANTALIUY.

Bun wu BunmooOpasoBanue. Kpurepun Buga. OcHOBHbIE (HOpPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKoe

1.5

MaxkposBomtonusi. PopMmbl  IBOMOLMU:  (DUIETHYECKAs, JUBEPIrEeHTHA,
KOHBEPIeHTHas, apaenbHas. HeobpaTumocTs 3Bosronnn

Bo3HukHOBEHHUE U Pa3BUTUC JKU3HU HaA 3emiie

2.1

JloHayuyHbIe OPEACTABICHUA O 3apOKJICHUMU XKU3HU. HaydHble THIOTE3BI
BO3HUKHOBEHUS KU3HU HA 3emJie: abMOoreHe3 U MaHClepMus. XUMHUecKas
ABOJIFOLUS. DKCHEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON JBOJIIOLIMH.
Hauanbuble sTanbl Ouonornueckoit sBomonuu. ['unoreza PHK-mwmpa.
IIepBbie kieTKH U UX 3BOJOLUSL. DOPpMUPOBAHKE OCHOBHBIX T'PYIII KMBBIX
OpraHn3MOB

2.2

PazButne xu3Hu Ha 3emuie mo spaMm W nepuogam. Karapxei. Apxerckas
U npoTtepo3oiickas dpwl. [laneo3olickas spa U ee Mepuojbl: KEMOPUICKUIA,
OPAOBUKCKHUH, CHIIYPUHUCKHUM, NEBOHCKHM, KAMEHHOYTOJIbHBIM, MEPMCKHM.
Me3so30iickas 3pa U €€ ePUoAbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.
KaiiHo30Mickas 2pa W €€ TIepUOIbl: MaJICOT€HOBBIA, HEOTCHOBBIN,
AHTPOIIOTE€HOBBIN. XapaKTEPUCTUKA KJIMMATa U T€OJOTMYECKHUX MPOLIECCOB.
OcCHOBHBIE 3Tambl JBOJIIOLUMUHM PACTUTEIBHOTO U KHUBOTHOTO MHpA.
Apomopdo3bl y pacTeHul 1 )KUBOTHBIX. [10siBIIeHHE, pacliBET U BBIMUPAHUE
TPy KUBBIX OPraHU3MOB

2.3

Cucrema OpraHMYECKOro MHpa Kak OTpakeHue 3Boonmu. OCHOBHBIC
CUCTEeMAaTHUYECKHE TPYIIITBI OPraHN3MOB

2.4

DBOJIOLMS YeJIOBEKa. AHTPOIIOJIOrUs Kak HayKa. Pa3BuTue npeacraBieHUi
0 NPOUCXOXKACHUM YesoBeKa. MeToasl n3yuenus anrponoresesa. CxonacrTaa
U pa3uuus 4YeloBeKa M JKUMBOTHBIX. CHCTEMAaTHYECKOE IIOJIOKECHUE
YEJI0BEKA.
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IBwxkymme  cuibl  (dakropel) — aHTpomorenesa.  HacnenctBeHHas
U3MEHYMBOCTh U €CTECTBEHHBIH OTOOp. OOIIECTBEHHBIM 00pa3 KHU3HHU,
U3rOTOBJICHUE OPYIU TPY/A, MBILUIEHUE, PEUb

2.5

OCHOBHBIE CTaIUU ¥ BETBU HBOJIIOLIUY YEJIOBEKA: aBCTPAIONUTEKH, YeI0BEK
yMenbii, YenoBek npsaMOXOoaAmni, YemoBeK HEeaHAEepTAIbCKUN, UenoBek
pa3yMHbIi. Haxongkm HMCKOIlaeMbIX OCTaHKOB, BpEMsl CYLIECTBOBaHUS,
o0JacTh pacnpocTpaHEHHs], 00bEM T'OJIOBHOTO MO3ra, 00pa3 JKU3HU, OpYyIUs

2.6

Yenoeueckue pacbl. (OCHOBHbIE OOJBIIME pachl:  €BPONEOMIHAS
(eBpasmiickasi), HETrpo-aBCTpAJIOUHAs (PKBAaTOpUaAIbHAs), MOHIOJOUIHAS
(a3uarcko-aMepukaHckasi). YepTbl MPUCIOCOONEHHOCTU NpPEACTaBUTENEH
YeJIOBEYECKUX pac K yCIOBHUSIM CYIIECTBOBaHUSA. EMMHCTBO 4eIOBEUECKUX
pac. Kputuka pacuzma

OpraHu3mbl U OKpY’Karolas cpeia

3.1

DKOJIOrUA KaK HayKa. 3ajauu U pa3Jeibl SKOJOTUH. MeToabl SKOJIOTUYECKUX
UCcCeoBaHUM.  JKojormdyeckoe MupoBo33dpeHue. Cpenpl  oOuTaHUs
OpraHU3MOB: BOJHAS, HA3eMHO-BO3IyIIIHAs, MOYBEHHAS,
BHYTPHOPraHU3MEHHAS

3.2

Oxonornueckue (daktopel. Kiaccudukaius sxonornueckux (akTopos:
adnoTHyeckne, OMOTUYECKHUE U aHTPOIOTCHHBIC. J[eliCTBHE IKOJIOTHIECKUX
(GaKkTOpOB Ha OPTaHU3MBI

3.3

Abunotnyeckue (pakTophbl: CBET, TEMIEpaTypa, BIaXKHOCTh. DOTONEPUOAU3M.
[IpucnocobneHusi OpraHu3MoB K JEHCTBUIO aOMOTHYECKUX (DaKTOPOB.
buonornueckue puTMbl

3.4

buotnueckue  daktopel.  Bumbl  OMOTHMYECKHMX ~ B3aUMOJICHCTBUI:
KOHKYPEHIIUSA, XHUIIHUYECTBO, Mapa3suTU3M, MYTyallu3M, KOMMEHCAIU3M
(HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M, HEUTpanu3M. 3HaUYCHUE
OMOTUYECKHX  B3aWMOJCHCTBUUA  NJII  CYIIECTBOBAaHUS  OpPraHU3MOB
B IPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XapPaKTCPUCTUKH  TIOITYJIALIUUA. OcCHOBHBIC TOKa3aTeIn
IMOITYJIAIIHUH: YUCJICHHOCTL, INNIOTHOCTb, POXIAaCMOCTD, CMCPTHOCTD,
MpuUpoCT, MUI'PALINA. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIIYJISAIUN U €€ PCTYJIALNUA

COO6HI€CTB3 H OKOJIOTHYCCKHUC CUCTCMBI

CooOuiecTBo opraHn3MoB — OuorieHo3. CTpyKTypbsl OMOIIEHO3a: BUIOBaS,
MPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Bumbl-momuHantel. CBs3u
B OMOIIEHO3€E

4.2

Okonorudecknue cuctembl (dkocuctembl). [loHsTHE 00 9KOCHCTEME
nu  OuoreonieHoze.  DyHKIMOHAIbHBIE  KOMIIOHEHTHl  AKOCHUCTEMBI:
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OPOJYLIEHThl, KOHCYMEHTbI, peAyleHTbl. KpyroBopoT BeleCTB U IMOTOK
SHEpruM B 3KocucteMe. Tpoduueckue (NMUIIEBBIE) YPOBHU SKOCHUCTEMBI.
[Mumessie nenu u cetu. OCHOBHBIEC MOKA3aTeIN IKOCHCTEMBI: OHOMacca,
OPOAYKIHUA. DKOJOTMYECKHE TMHUPAMUJIBI: TMPOAYKIIMH, YHUCICHHOCTH,
o6uomaccel. (CBOHCTBAa 93KOCHUCTEM: YCTOMYMBOCTH, CaMOPETYJIAIHS,
pasButue. Cykueccus

4.3

[IpupoaHbIe SKOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO
WJIA HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE  DKOCHCTEMBI.  ATPOIKOCHUCTEMBL. Y POOIKOCUCTEMBI.
buonoruueckoe U XO3siCTBEHHOE 3HAYEHHE  arpo3KOCHCTEM
1 ypOOIKOCHCTEM.

buopasnooOpazue kak (akrtop ycrouuBocTu 3KOocucTeM. CoxXpaHEHHE
OMOJIOrMYECKOro pa3HooOpasus Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. I'paHunpl, cocTaB U CTpyKTypa
ouocdepsl. JKuboe BemecTBo U ero ¢pyHkuu. OcodeHHOCTH O6rnochephl Kak
rJ100aNnbHON 3KOCUCTEMBI. J([MHaMHUYEeCKOE€ paBHOBECHME M oOpaTHasi CBS3b
B Ouocdepe. KpyroBopoTsl BelIECTB U OHUOTCOXUMHUUYECKUE ITUKIIBI
AJIEMEHTOB (yTepoaa, a30Ta). 30HAIbHOCTh Onocdepbl. OCHOBHBIE OHMOMBI

CYILH

4.5

YenoeuecTBo B Onocdepe 3emin. AHTpONOreHHbIE U3MEHEHUs B Ouocgepe.
I'moGanpHbIE PKOJTOTHYECKUE TTPOOIICMBL.

OcHOBa pAaLMOHATBHOTO YIPaBIEHUS NPUPOJHBIMU pecypcaMh M HUX
UCIosb30oBaHue. JlocTuxkeHus: OMOJIOTUH U OXpaHa MPUPOIbI
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