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Pabouass mporpamma mo yueOHOMy mnpeamery «buomorusp» (0a30BbIl ypOBEHB)
(mpenmeTHas obnacTh «ECTECTBEHHO-HAYUYHbIE MPEIMEThI») (71ajiee COOTBETCTBEHHO —
mporpamMma 1o OWOJIOruH, OUOJIOTHS ) BKIIIOUAET MOSICHUTEIBHYIO 3alHCKY, COACpKaHNe
oOydeHus, TUIAaHUPYEMbIE PpE3yJbTaThl OCBOCHHS TMPOTPaMMbI TI0 OHWOJIOTHH,
TeMaTH4YeCKOe TJIaHUPOBAHUE.

[TosicHuTenpHAS 3aMHMCKa OTpa)kaeT OOIMHME TN W 3aJlayd U3Y4YeHHS OHMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOChUIOK K €€ HM3yYCHHI0 O00Yy4aroIuMUcs,
MECTO B CTPYKType ydeOHOTO IUIaHa, a TaKKe TOIXOIbI K OTOOpY COAepKaHus,
K OIPEIEIICHUIO TUIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanve oOy4YeHHsS pacKpbIBaeT COJIEp)KATENbHbIC JIMHUH, KOTOPBIC
IpeIararoTcs JUisi 00sS3aTeIbHOTO M3YYEHHUSI B KaXKIOM KJIacCe Ha YPOBHE CPETHETO
o611ero oOpa3oBaHus.

[InaHnupyemMbie pe3ynbTaThl OCBOCHHS NPOrpaMMbl 10 OWOJOTUM BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeJAMETHBIC pPE3yJbTaThl 3a BECh IMEpPHOJ OOYyYCHHS Ha YpPOBHE
cpeaHero oOIero oopa3oBaHMs, a TAKKe IMPEAMETHBIC JOCTHIKEHHS OO0ydJaroIierocs
3a KaXblil To7] 00y4YeHus.

IMNOACHUTEJIBHASA 3AIIMCKA

I[Ipu pa3paboTke mporpaMmbl MO  OHOJOTUU  TEOPETHYECKYID  OCHOBY
JUIs ONpEACNICHUsl MOJIXO0JI0B K (POPMHUPOBAHUIO COJAEPKaHUS Y4yeOHOTO MpeaMera
«buonorus» COCTaBHIJIN: KOHIIENTyalbHbIE MTOJIOKEHUS OrocC COO
0 B3aUMOOOYCIIOBJIEHHOCTH €€, ColepKaHusl, pe3yabTaTOB 00yUeHUsl U TpeOOBaHUMI
K YPOBHIO TIOJTOTOBKHM BBITYCKHHKOB, TOJOXXCHHSI 00 OOIMMX IENIX W TPHUHIUIAX,
XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHEro 00IIero oopa3oBaHus
B Poccuiickoit deaepaiuu, a Takxke MOJIOKEHUS O crieluduke OMooruu, e€ 3Ha4eHU!
B MIO3HAHUU KUBOM MPUPOJIBI U 00ECTIEYCHUH CYIIECTBOBAHUS YETIOBEYECKOTO OOIIIECTRA.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSIM OIPEJCICHBl OCHOBHBIC (DYHKIIMM TPOTPAMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Oumosioruu Ma€T MpEACTaBICHHE O IENsaX, 00 oOIiei crpareruu
00y4eHHs, BOCIUTAHUSI U PA3BUTHUS OOYyYAIOLIMXCS CPEACTBAMU Y4YEOHOIrO IMpeaMeTa
«buonorusy, ompenensieT o00s3aTENbHOE MPEIMETHOE COJEPKaHHUE, €ro CTPYKTYpY,
pacrpeeneHye o pasziesiaM 1 TeMaM, PeKOMEHTyeMY0 MTOCIeA0BaATEILHOCTh U3YUEHUS
y4eOHOTO MaTepHraia ¢ y4¢TOM MEKITPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTHKU
00pa3oBaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yUarOIMXCs.

B mporpamme mo OHMOJOTHM TaKXKe YYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM,  METalmpeIMETHBIM W  TPEAMETHBIM  pe3yJbTaraM  OOydYeHHUS
B (OpPMUPOBAHWU OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH/YUeOHBIX
JEUCTBUN 00YYAIONIUXCS IO OCBOCHUIO COJIEPKAHUS OMOJIOTUYECKOTO 00pa30BaHMUsI.

B nporpamme mo Owuosorum (10-11 kmaccel, 0a30BBIM YpPOBEHb) peaM30BaH
NPUHIUAN TPEEMCTBEHHOCTH B HW3YyYEHMHM Ouosioruy, Onarojapss 4emMy B Hel
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MIPOCMATPUBAETCS HAMMPABIEHHOCTh HA Pa3BUTHE 3HAHUMN, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX OpHEHTAIMil  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIUICHUS, IPEACTABICHUIN O 3J0pOBOM 00pa3e KM3HU U OEpeKHBIM
OTHOILIEHUEM K OKpPYXKAIOLIIEH NpupomHou cpexne. lloatomy Hapsagy ¢ H3ydeHUEM
00111e0MOJIOTUYECKUX TEOPHUH, a TaKKe 3HAHUW O CTPOCHHUM KUBBIX CHUCTEM Pa3HOTO
paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX TMPOIECCOB B MPOTpaMMe
10 OMOJIOTUHU Y/I€JIEHO BHUMAHKE UCTIOJIb30BAHMIO MOTYYEHHBIX 3HAHUN B TOBCETHEBHOM
YKU3HH TSl PEIICHUS MPUKIIATHBIX 3a71a4, B TOM YUCIIE: MPOGUIaKTUKN HACIEICTBEHHBIX
3a00JIeBaHUN YEJIOBEKa, MEIUKO-TeHETUYECKOTO KOHCYJIbTUPOBAaHUS, OOOCHOBAHMS
HKOJIOTHYECKH 11€J1eCO00pPa3HOro MOBEACHUS B OKPY XKalolllel MPUPOTHOMN cpefie, aHaIn3a
BIUSHUS XO3SMCTBEHHOW JEATCILHOCTH UYEJIOBEKa HAa COCTOSHUE NPHPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHIICHHE BHHMAaHHUS K TMPUKIATHON HaNpaBICHHOCTH
yueOHoro mnpeamera «buosiorus» MNPOAUKTOBAHO HEOOXOIUMOCTBIO OOeCreYeHUs
YCIIOBHM TSI PEIICHHWs] OMHOW M3 aKTyaJbHBIX 3a7ad IIKOJBHOTO OMOJOTHYECKOTO
oOpa3oBaHusi, KOTOpas MpeJroiaraetT GopMUpPOBAHUE Y OOYYAIOIIUXCS CIIOCOOHOCTH
aIaNTHPOBATHCS K M3MECHECHHUSIM TMHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Iporpamma 1m0 OWOJIOTHU SBJISIETCS OPUEHTUPOM ISl COCTAaBJICHUS PabOunxX
porpamMm, aBTOPbI KOTOPHIX MOTYT MPEIJIOKUTH CBOM BapHaHT IMOCJIEI0BATEILHOCTH
W3YYCHUS M CTPYKTYphl y4eOHOTO MaTepwayia, CBOE BHJICHHE TyTel (hopMupoBaHHS
y oOyuatomuxcsi 10—11 kimaccoB mpeAMETHBIX 3HAHUN, YMEHUN U CIOCOOOB y4eOHOM
NEATETLHOCTH, a TaKK€ METOJMYCCKHX PEIICHWH 3a7ad BOCIUTAHUS W Pa3BUTHS
cpencTBamMu yueOHoOro nmpeameta «buosorusy.

buonorus Ha ypoBHE cpenHero oOmiero oopa3oBaHMs 3aHUMAET BXKHOE MECTO.
Own o6ecnieunBaeT (HOPMUPOBAHNE Y OOYUAIOIIMXCS TPEICTABICHUA 0 HAYYHON KapTHHE
MHUpa, pacmdpseTr U 0000maeT 3HAHUS O JKUBOM MpHUpoAe, €€ OTIMYUTEIHHBIX
NpU3HAKaX — YPOBHEBOW OpraHU3allMU W IBOJIOIHH, CO3MAET YCIOBHS AJISA: MMO3HAHUS
3aKOHOB JKMBOW MPHUPOJIBI, GopMUpoBaHUS (DYHKIIMOHAIEHON TPaMOTHOCTH, HAaBBIKOB
3JI0pOBOTO M 0€30MacHOr0 00pa3a KU3HH, IKOJOTHYECKOTO MBIIUICHUS, IIEHHOCTHOTO
OTHOIIEHUS K )KUBOU MIPUPOC U YETIOBEKY.

Bonbioe 3HaueHwe OMOJOTHS UMEET TaKKe JIs PEHICHUS BOCHUTATEIBHBIX M
Pa3BUBAOIIUX 33/1a4 CpPeAHEro 00Iero oOpa3oBaHUs, COLUATU3ANUKA OO0YYarOIINXCA.
W3yuenne Onosoruu obecreunBaeT yCIOBUs i1 (POPMHUPOBAHUS MHTEIICKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIbTYDHI,
CIOCOOCTBYET WHTErpallid OWOJIOTHYECKUX 3HAHWW C TPEACTABICHUSAMHU W3 JPYTHUX
y4eOHBIX TPEJAMETOB, B YaCTHOCTH, (u3uku, XxumMuu u reorpaduu. HazBanHbie
MIOJIOKEHUS O TIPeTHa3HAYCHUH y4eOHOTO npeaMeTta « buomorus cocTaBuim OCHOBY ISt
ompeeNieHus] TOAXOAOB K OTOOPY U CTPYKTYPHUPOBAaHUIO €r0  COACPIKAHMS,
MIPEICTABJIICHHOTO B MPOTpaMMe 1o OUOJIOTHH.

Ot6op conepxkanus yuyeOHOTO Tmipeamera «buosorus» Ha 06a30BOM ypOBHE
OCYIIECTBIIEH C MO3MIUN KyJIbTYPOCOOOPA3HOTO MOJIX0/a, B COOTBETCTBUH C KOTOPBHIM
oOydJaronuecs: JTODKHBI OCBOWTH 3HAHUS M YMEHHsI, 3HAUMMbIC NI (HOPMHPOBAHUS



001Iell KyJabTYphl, ONPEACIISIONINE aJeKBATHOE MOBEACHUE YEIOBEKA B OKPYKAIOIIEH
IPUPOAHON Cpene, BOCTpEOOBaHHBIE B TOBCEIHEBHOW JKM3HH W IPAKTUYECKOMN
nestenpHocTH. Ocoboe MecTo B 3TOM CUCTEME 3HAaHUWA 3aHUMAIOT 3JIEMEHTHI
colepXaHus, KOTOPBIC CIIy’)KaT OCHOBOW s  (OPMHPOBAHUS TIPEICTABIICHUN
O COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KAapTUHE MHUpPa W LIEHHOCTHBIX OPUEHTAIMSIX
JUYHOCTH, CIOCOOCTBYIONIUX TyMaHU3AINHA ONOJIOTMYECKOTO 00pa30BaHUA.

CTpyKTypupOBaHWE  COAEpXKaHUS  ydeOHOTO  MaTepwajlia B Iporpamme
mo OHWOJIOTMH OCYIIECTBIEHO C Y4YETOM TMPUOPUTETHOTO 3HAYCHUS 3HAHUU
00 OTIIMYUTENHHBIX OCOOCHHOCTSX KHBOW MPUPOIBI, 0 €€ YPOBHEBON OpraHHW3aIlid
U 3BOJIIOLIUUA. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro mnpeaMera «buomorus»
BBIJICJICHBI CJICAYIONINE COJAEpKaTelibHble JUMHUM: «buonorus kak Hayka. MeTomabl
Hay4yHOro no3HaHus», «KieTka kak Ouosnoruueckass cucremay, «OpraHu3M Kak
ouosiormyeckas cucteMa», «Cucrema W MHOrooOpasue OpPraHMYEeCKOTO MHUPay,
«BOJIIOIUS KUBOU TPUPOJIBD, « IKOCUCTEMBI U IPUCYILIAE UM 3aKOHOMEPHOCTI.

[enb uzydyenus: yueoHoro npeameta «buonorus» Ha 6a30BOM YPOBHE — OBJIAJICHHE
00yUalOMMMUCA 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHu3allui KUBBIX
CUCTEM PpAa3HOIO0 paHra M MOPUOOpPETEeHHE YMEHUW HCMHOJb30BaTh HSTU 3HAHUS
JUIsi TPaMOTHBIX JIEUCTBUUA B OTHOIICHHMH OOBEKTOB >KUBOW MPHUPOJBI W PELICHUS
Pa3JIMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmxenue e W3Y4YCHHUS y4eOHOr0 peaMeTa «bunonorus»
Ha 6a30BOM YpPOBHE 00ECIIEYMBACTCS PEIICHUEM CIICTYIONINX 3a/1ay:

OCBOCHHE 00YyYaIOUUMHUCS CUCTEMBI 3HAHUM O OMOJIOTUYECKUX TEOPUSX, YUCHHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBUJiaX,  CIyXalluX  OCHOBOH
1utst GOPMHUPOBAHUS MPEICTABIICHUN O €CTECTBEHHO-HAYUYHON KapTUHE MHUpPA, O METOaX
HAyYHOTO MO3HAHUS, CTPOCHHUH, MHOTO00OPa3HH U 0COOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3allM, BBIJAIOIIMXCS OTKPBITUSX W COBPEMEHHBIX MCCIEI0BAHUAX
B OMOJIOTHH;

dbopmupoBanne |y  oOydYaromxcsi — TO3HABATENbHBIX,  HHTEJUICKTYaJIbHbBIX
¥ TBOPYECKHUX CITIOCOOHOCTEH B MpOIecce aHan3a JaHHBIX O My TSAX Pa3BUTUS B OUOIOTHU
Hay4YHBIX B3IJISI0B, UJEH U MOJIXOJOB K M3YUYEHHUIO >KMBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3alluy;

CTaHOBJICHHE y OOyYarOIIMXCs OOMIeH KyJIbTyphl, DYHKIIMOHATBLHON TPaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHITH W OLEHUBATH SBJICHUS OKPYXKAIOIIEr0O MHpa >KUBOU
IPUPOBLI HA OCHOBAHUY 3HAHUHN U OTIBITA, TIOJYUYCHHBIX NMPU U3YYCHUN OUOJIOTHY;

dbopMmupoBaHre y  OOy4aroOmUXCs yMEHUW  WJUTIOCTPUPOBATH  3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUUYECKOHW JACATEILHOCTH YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCITUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM IKHUBOM
MIPUPO/JIbI, HEOOXOAUMOCTH O€PEKHOTO OTHOIICHHS K HEM, COOTIOIEHUS S TUYECKUX HOPM
P MPOBEJICHUN OMOJIOTUYECKUX UCCIICIOBAHUN;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUW JJIsl TIOBBIIIEHUS  YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHI, 1Jis1 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUSI;



NpUMEHEHHE NPUOOPETEHHBIX 3HAHUW M YMEHHUHW B TIOBCEIHEBHOM KU3HU
JUISL OLIEHKH TIOCJIEICTBUN CBOEH NI€ATEIBHOCTH 10 OTHOIIEHHIO K OKpY’KalollIeh cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHME U COOJIOACHHE Mep MNPO(UIAKTUKU
3a00JIeBaHU.

B cucreme cpemnHero oOmero oOpa3zoBanus —«buonorus», u3zyudaemas
Ha 0a30BOM YPOBHE, SIBJIIETCA 0053aTEIbHBIM YUEOHBIM IPEIMETOM, BXOASILUM B COCTAB
npeaMeTHol obnactu «EcTecTBeHHO-HAYYHbBIE TPEMETHD.

OO01iee 4yKcI0 4acoB, pEKOMEHJOBAHHBIX ISl U3ydeHus Ouosorun — 68 yacos:
B 10 xmacce — 34 yaca (1 gac B Heaenmo), B 11 kinacce — 34 yaca (1 yac B HeZIel0).



COAEPKAHUE OBYYEHUA

10 KJTIACC

Tema 1. buoJiorusi Kak Hayka

buonorust kak Hayka. CBsA3b OHOJOTHM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU
U IPyTUMH €CTECTBEHHBIMH HayKaMu, puiiocopuent, STUKON, 3CTETUKOMN U ipaBoM. Posib
Ouonorun B (QOPMUPOBAHMU COBPEMEHHOM Hay4dHOM KapTuHbl wmupa. Cucrema
OMOJIOTMUYECKUX HAYK.

Metonbl MO3HAHMS >KUBOM NPUPOABI (HAOIIOJEHUE, SKCIIEPUMEHT, ONMUCAHUE,
U3MepeHHe, KiaccupuKaus, MoJEINPOBaHNe, CTaTUCTUYECKask 00pabOTKa JaHHBIX).

JHemoncmpayuu:
llopmpemuwi: Y. Japsun, I'. Mennens, H.K. Konbios, /Ix. Yorcon nu @. Kpuk.
Tabauywl u cxemol: «MeTOJIbI TIO3HAHUS )KUBOW TIPUPOJIBI.

Jlabopamopnsie u npakmuueckue padoomoi:
[Ipaktuueckas padorta Ne 1. «/cnonb30BaHue pazauuHbIX METOJ0B PHU U3YUECHHUH
OHOJIOTNYECKUX OOBEKTOBY.

Tema 2. ’KuBble cHCTEMbI U MX OPraHU3AIHUA

KuBbie cucteMbl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus Ouonoruu. OTiauuue
JKMBBIX CUCTEM OT HEOPTAHUYECKOMN MPUPOIBI.

CgoiicTBa OmocucTeM W HX pa3zHooOpasue. YPOBHHM OpraHu3alud OHOCHCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MNOMYJISIHMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTreOLIeHOTHYECKUI), OMOChEpPHBIl.

Jemoncmpayuu:

Tabauyvt u cxemovl: «OCHOBHBIE PU3HAKH KU3HNY», « Y POBHU OPTaHU3AINH KUBOU
TIPUPOJIBI.

Obopyodosanue: Mmoaenb MmoJiekyJibl JJHK.

Tema 3. XumMnyeckuii cocTaB U CTPOEHHE KJIETKH

XUMHAYECKHM COCTaB KJIETKA. XHUMHUYECKHUE DIIEMEHTBI: MAKpPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosa 1 MUHEpalIbHbIE BEILIECTBA.

@yHKIUKA BOABl U MUHEPATIbHBIX BEIIECTB B KJeTKe. [loep:;kanne 0CMOTHUYECKOTO
OanaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3zameHnmble M 3aMEHHMMBIE AMUHOKHUCIOTHI. AMHMHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpPBI OC€ITKOBOW MOJIEKYbI (IEPBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. bruomornueckue GyHKIUN OCIIKOB.

depMmeHTH — Omosornueckue katanm3aTopbl. CTpoeHue depMmeHTa: aKTUBHBIN
HEHTp, cyocTpatHasa crneunuduunocts. Kodhepmentsl. Butamunbl. Otiauuns GepMeHTOB
OT HEOPraHWYECKUX KaTalln3aTOPOB.



VYrneBoabl: MOHOcaxapuibl (IJIOK03a, pubo3a W Je30Kcupr003a), Aucaxapuiibl
(caxapo3a, JakTo3a) W  HodMcaxapuabl  (Kpaxmalj, TJIMKOTEH, IIeJUTI0I03a).
buonoruueckue QyHKIIUU YTIIEBOIOB.

Jlunuzel: Tpuraunepusl, Gochonunuasl, crepouisl. ['uapodunbHO-TUIPOGHOOHBIE
cBoicTBa. buonormueckue Qynkiuu nunuaoB. CpaBHEHUE YTIEBOIOB, OEIKOB U
JIMITAJIOB KaK UCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotel: JIHK n PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Crpoenne u ¢pynkuuu JHK. Crpoenune u pynkiun PHK. Bunst PHK. ATO:
CTpO€HUE U (DYHKIIUH.

[utonorus — Hayka o kieTke. Knerodynas Teopust — npumep B3aMMOJECUCTBUS UIIEU
U (aKTOB B HAYYHOM MO3HAHUH. METOIbI N3YUEHHS KIICTKH.

Knerka kak nenoctHas kuBasg cuctema. OOlIuMe NMpPU3HAKM KIETOK: 3aMKHYTas
HapyxHast MeMOpaHa, Monekyisl JIHK kak renernueckuii anmapat, cucTeMa CHHTE3a
oenka.

Tunel KIETOK: dyKapuoTHuecKass MW mpokapuotuueckas. OCoOOEHHOCTH CTPOEHUS
npokapuoTnyeckou kinetku. Knerounas crenka 6akrepuil. CTpoeHne 3yKapuOTHUECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTEILHOM, J)KUBOTHON U TPUOHOM KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHAs CTEHKA, TIJIMKOKAJUKC,
ux ¢(ynkuuu. Ilnazmartnyeckas memOpaHa, €€ cBoiicTBa M (QyHkuuu. [{uTomnazma
u eé€ opranounbl. OgnomeMOpanHbie opraHouabl kietku: JIIC, anmapar I'onbmxu,
IU30COMBI.  lloslyaBTOHOMHBIE ~ OpPraHOMABI  KIETKU: MHUTOXOHAPHUM, IUIACTHUJBL.
[TpoucxoxaeHne MUTOXOHAPUI U mactu. Buasl miactua. HememOpaHHbIe OpraHOUAbI
KJIETKU: PUOOCOMBI, KJIETOUHBIM LEHTpP, LUEHTPUOJIM, PECHUYKH, XKIYTUKU. DYHKIMU
OpPraHouJ0B KJIETKU. BKiroueHus.

SAnpo — perynartopHbld HeHTp kieTku. CTpoeHue siapa: saepHas 000J0uKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BELIECTB B KJIETKE.

Jemoncmpayuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K.M. bap.

Jluaecpammer: «PacnpeneneHue XUMUYECKUX SJIEMEHTOB B HEKHUBOU TPUPOACH,
«PacrnipenieneHue XuMUYECKHUX DJIEMEHTOB B )KUBOU MPUPOJIE».

Tabnuyvr u cxemor: «llepmonmueckass TabMWIIa XUMHUYECKHX DJIEMCHTOBY,
«CTtpoeHrue MOJIeKyJbl BOJbI», «buocuHTe3 Oenkay, «CTpoeHHE MOJEKYJbl OelKay,
«Ctpoenue pepmenTa», «Hyknennossie kucnotsl. JJHK», «Ctpoenne monekynst ATO,
«CTpoeHue 3yKapuoOTHYECKOW KIETKW», «CTpOCHHE >KMUBOTHON KIeTKW», «CTpoeHue
pacTUTENIbHOU KJIETKW», «CTpPOCHHE MNPOKaApPUOTHUECKON KieTku», «CTpoeHue sapa
KJIETKNY», « YTIEBOJBDY, «JIMIIMIBI.

Obopyoosanue: CBETOBOM MHKPOCKOM, OOOpyIOBaHWE [JJisi MPOBEICHUS
HaOJIIOICHU, W3MEPEHUH, OKCIIEPUMEHTOB, MHUKpOIIpEnapaTbl  PaCcTUTEIIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIJIETOK.



Jlabopamopnvie u npakmuueckue padbomul:

JlabopatopHast padota Ne 1. «M3yueHue kaTauTHUeCKOW aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)y.

Jlaboparopnas padota Ne 2. «M3yueHue cTpoeHHs KIETOK PACTEHHM, ’KUBOTHBIX U
OaKTepHil MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMUCaHUE».

Tema 4. ) KusHenesATeIbHOCTb KJIETKHU

OOMeH BemiecTB, WIM MeTa0oJu3M. AccUMWIIIUs (TJIaCTUYECKUH OOMEH)
U JUCCUMUJIALMS (PHEPreTUYecKuid OOMEH) — JBE CTOPOHBI €JAMHOrO Mpolecca
Metabonmu3ma. Poib 3aKOHOB COXpaHEHHWS BEMICCTB W DHEPIMM B TOHUMAHUU
MeTaboIu3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOHBIM W TeTepoTpodHbi. Poms ¢epmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®dotocunTe3. CBeTtoBas U TeMHOBas ¢as3bl (portocunrte3a. Peaknuu porocunresa.
D¢ dextuBHOCTL PoTOcuHTE3a. 3HaUueHHE (HOTOCUHTE3A JJIs )KU3HU Ha 3emie. BiusHue
yCIOBUM cpeabl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMIEHUS €r0 MNPOJYKTUBHOCTH
y KyJIbTYPHBIX PACTCHHM.

XeMocuHTe3. XeMOCHHTE3UpYIolue OaKTepun. 3HAUCHUE XEMOCUHTE3a JJIs KU3HU
Ha 3eMJIe.

OHepreTuueckuii 0oOMEH B KIeTKe. PacrieruieHne BeElIecTB, BbIIEJICHUE
U aKKyMYJIMPOBaHWE DHEPIUM B KIIETKE. DTallbl SHEPreTUYecKoro oOMeHa. [ mukonus.
bpoxenne u ero Buabl. KucimopogHoe OKHUCICHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiuu matpuuHoro cuntesa. I'enernueckas uapopmanus u JJHK. Peanuzamnus
reHeTuuecko uHpopmanuu B KJIETKE. [ eHeTWYecKkuid KOJ ¢ €ero CBOMCTBA.
Tpanckpuniusi — marpuunbiii cuate3 PHK. Tpancnsmms — 6GuocunTe3 Oenka. DTarmbl
TpaHcisiuu. KonupoBanue aMmuHokucnoT. Pois pubocom B OuocuuTese Oemka.

Hexnerounsie ¢Gopmbl KM3HU — BUPYCHL. VICTOpusS OTKpBITHUS BUPYCOB
(A.H. WBanoBckuit). OCOOCHHOCTHM CTPOEHHUS U >KUZHEHHOTO IMKIA BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, KMBOTHBIX M 4YEJIOBEKA, BBHI3BIBAEMBIC BHPYCAMHU.
Bupyc ummynoneduimura uyenoBeka (BUY) — BozOyaurens CIINa. OOpartnas
TPaHCKPUIIIKS, peBepTa3a U uHTerpasa. [Ipodunaktuka pacnpocTpaHEeHUsT BUPYCHBIX
3a00JIeBaHUM.

JHemoncmpayuu:

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

Tabauyvr u cxemvl: «Tunsl mmTaHHEsY, «Metabom3m», «MHTOXOHIPHUSD,
«HepreTuueckuii  oOMeH», «Xjoportact»y, «®Porocunresy, «Crpoenme JIHK»,
«Ctpoenre u (yHKIIMOHMpOBaHUE TeHa», «CuHTEe3 Oenka», «['eHEeTHYeCKud KOm»,
«Bupyco», «baktepuodarm», «Crtpoenue u xu3HeHHbIM 1ukia Bupyca CIIW]/la,
oakTepuodaray, «Permukarms JJTHK.

Obopyoosanue: wMonenu-antumkamuu — «Ynasoenue JHK wu  Tpanckpumumsy,
«buocunres 0enka», «CTpoeHue KIETKu», Mojaenb cTpykrypsl JJHK.



Tema 5. Pa3MHOKeHHe U HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB

KiteTouHbli HUKII, WM )KU3HEHHBIN MUK Ki1eTku. MHTepdasa u mutos. Ilponeccsl,
nporekatoume B uHTepdaze. Permkanusa — peakiuss marpuuHoro cunresa JIHK.
Ctpoenne XpoMocoM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. JIUIJTONIHBINA U TallJIONTHBIN
XpOMOCOMHBIE HaOOphl. XpoMatunbl. l[UTONOTrMUYECKHME OCHOBBI PA3MHOMXKEHHUS H
WHMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jlenenue knetkn — Muto3. Craaun murtosa. [Iponeccel, mpoucxoasume Ha pa3HbIX
CTaJusAX MUTO3a. bUOIOTrHYECKU CMBICT MUTO3A.

[Tporpammupyemasi TuOENTh KIETKH — aIlloITo3.

@opMbI pa3MHOXEHUS OPraHU3MOB: O€clojoe W IMojoBoe. Buasl Oecmnosoro
pPa3MHOXKEHUS:  JeJICHUE HAJBOE, IMOYKOBAHHE OJHO- U  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHe, BETreTaTUBHOE pa3MHOXKeHUE. VCKycCTBEHHOE KJIOHHPOBAaHUE
OpPraHU3MOB, €r0 3HAYECHHE JIJIS1 CEJICKIUU.

[TosioBOE pazMHOKEHHUE, €T0 OTIANYUS OT OECIIOJIOTO.

Meito3. Craguu wmeio3a. Ilpoueccel, NpoUCXOAAIIME HA CTagUSIX MEHo3a.
[ToBenenne xpomocoMm B Meiro3ze. Kpoccunrosep. buosiornyecknili cMbIcil M 3HaYEHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa3oBaHUs IMOJOBBIX KIETOK y KUBOTHBIX. [loyioBbIC
JKeJe3bl: CEeMEHHUKU U sSsuYHUKUA. OOpa3oBaHHe U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTto3ou, SMIIEKIETKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTU CTPOCHUS
ANIEKIETOK U criepMaro30uaoB. Omnonorsopenue. [Taprenorenes.

NunuBunyanbHoe ~ pa3BuTHe  (OHTOTEHER). OMOpHOHAIIbHOE  Pa3BUTHE
(omOpuorenes). JTanbl IMOPUOHATBHOTO PA3BUTUS Y TO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyJsiLus, OpPraHOreHE3. [TocTamOpuoHaIBEHOE pa3BUTHE.

Tunel MOCTAIMOPUOHATBHOTO Pa3BUTHUS: MpsAMOE, HempsMoe (JIMYMHOYHOE). BiusHue
cpenbl Ha pa3BUTUE OPraHuW3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOZICTBA.

Poct u pa3Butue pacreHnii. OHTOr€HE3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJNH pPa3BUTHSL.

Hemoncmpayuu:

Tabnuyer u  cxemovl: «DOpMBI  pa3MHOXKEHUS  OpPraHu3MOBy», «J/[BoiiHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BEreTaTMBHOE Pa3MHOXKECHUE PACTECHUID,
«/lenenue ket Oaktepuii», « CTpOCHHUE MOJIOBBIX KIETOK», « CTPOSHUE XPOMOCOMBD,
«Knerounsi mukny, «Pemukanus [JHK», «Mutosy, «Meios», «IIpsimoe n Henpsimoe
pazBuTue», «l'ameToreHe3 y MIICKONMUTAIOIMINX W 4YejloBeKay, «(OCHOBHBIE CTaIUH
OHTOTECHE3.

Obopyodosanue: MHUKPOCKOTI, MUKpOTpenapaThl «CriepMaTo30u1bl
MJICKOTIUTAIOWIETO», <« SlilekneTka MileKkonuTaromero», «Kapuokunes B KieTkax
KOpEILIKa JIyKa», MarHuTHas MoJeNb-amuinkanus «Jlenenue knerkm», moxens IHK,
MOieNTb MeTa(azHO XPOMOCOMBI.
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Jlabopamopnvle u npakmuyueckue paoomut:

JlabopaTtopHnas padora Ne 3. «HabmrogeHne MuTo3a B KJIETKAaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MHKpOIIPErapaTax.

JlaGoparopnas pabora Ne 4. «M3yueHune CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax.

Tema 6. HaciiencTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHetuku. Mcropusi pa3Butvs reHeTuku. Ponb nuromoruun
¥ SMOpHUOJIOTUM B CTAHOBJICHUU T€HETHKU. BKiIal pOCCUICKUX U 3apyOEKHBIX YUEHBIX
B pa3BUTHE T€HETUKH. MeTonbl reHeTUKH (TMOPUI0IOTUYECKHUM, ITUTOT€HETUYECKUM,
MOJEKYJISIpHO-TeHeTUUeCKUil). (OCHOBHBIE TEHETHMUECKHME TMOHATHS. [eHeThdeckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaxX CKPEIIUBaHU.

3aKOHOMEPHOCTH HACJIEIOBAaHUS TPU3HAKOB, YyCTaHOBJIEHHbIe [. MeHnaenem.
MonorubpuiHoe CKpeluBanue. 3aKoH €uHO-00pa3usi THOPUIOB MEPBOrO MOKOJICHHUS.
[IpaBriIO TOMHUHUPOBAHUA. 3aAKOH PACIICIUICHUS MPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMET.
[TomHOE ¥ HEMOTHOE JOMUHUPOBAHHUE.

JNuruOpuaHoe cKpeuBaHue. 3aKOH HE3aBHUCHUMOTO HAcJEeIOBaHUS IPU3HAKOB.
[{uToreneTuueckre  OCHOBBI  JAUTUOPUIAHOIO  CKpEUIMBaHUA.  AHaJIM3UpPYIOIIee
ckpenuBanue. lcnonb30BaHWE AaHATM3UPYIOWIETO CKPEIIMBAHUA I OIMPEICICHUS
TeHOTHUIIa OCOOHU.

CuersieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HACJIEIOBAaHUIO TeHOB. Hapy1ieHne cuerieHust FTEHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpUs HACIIEICTBEHHOCTH. | €HETUUECKHE KapThl.

['enetnka mnoma. XpOMOCOMHOE OIpenesieHue moia. AYyTOCOMbI W TOJOBBIC
XpPOMOCOMBI. ['OMOraMeTHbIE U reTeporaMeTHbIE Oprann3mMsl. HaciienoBanue npu3HaKoB,
CLETUIEHHBIX C TTOJIOM.

N3menunBOCTh. BUabl N3MEHUMBOCTHU: HEHACIIEACTBEHHAS U HACIEACTBEHHAs. Poib
cpenbl B HEHACJEICTBEHHOW WM3MEHYMBOCTH. XapaKTEPUCTHKAa MOIUMDUKAITMOHHON
W3MEHYMBOCTA. BapuanmoHHBIM psAg M BapualMOHHAas KpuBasg. Hopma peakunu
npu3Haka. KojJnuecTBEeHHbIE U KaY€CTBEHHBIE MPU3HAKYA U X HOpMa peakiuu. CBoMCTBa
MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBennass, wiM TEHOTUNMYECKasl, W3MEHYMBOCTb. KomOuHaTuBHAs
U3MEHYMBOCTh. Mel03 U MOJIOBOM MPOIIeCC — OCHOBA KOMOMHATUBHON M3MEHUYMBOCTH.
MyTtanonHass u3MeH4YMBOCTh. Kiaccudukainus myTanuid: TeHHbIe, XPOMOCOMHBIE,
reHoMHble. Yactora U npuuuHBl MyTanui. MyrtareHHele  QakTopbl.  3aKOH
TOMOJIOTUYECKUX PSAJIOB B HaceACTBEHHOW n3MenunBoctu H.U. Basuioga.

BuesnepHnas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METO/Ibl TEHETHKHU YETIOBEKA!
reHeaJornuecKui, OJIM3HEIOBBINA, IUTOTEHETUYECKUH, OMOXUMUYECKUM, MOJIEKYJISIPHO-
F€HETUYECKUH. CoBpeMeHHOe ONPEECICHUE TE€HOTHUIA! MOJTHOT€HOMHOE
CEKBCHUPOBAHWE, TE€HOTUIUPOBAHHWE, B TOM 4ucie ¢ nomomblo [II[P-ananu3a.
HacnencrBennsle 3a001eBaHus YeJIOBEKA: T€HHBIE 00JIE3HU, O0JIE3HU C HACJICIACTBEHHOM
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IPEIPacIoNOkKEHHOCTbIO, XPOMOCOMHBIE Oosie3Hn. ComaTHuecKue U TeHEPaTHBHBIC
myTtauuu. CTBOJIOBBIE KJIETKU. [IpmHIumnbl 310poBOro odOpasa >KM3HHM, JUArHOCTHUKH,
npoUIaKTUKA W JIEYCHHUs] TeHETHYeCKHX Oone3Heil. Meauko-reHeTHIeckoe
KOHCYJIbTUPOBaHUE. 3HAYEHNE MEAUIIMHCKON T'€HETUKHU B MPEJOTBPAILECHUN U JICUEHUU
TeHETUYECKUX 3a00JIEBaHUI YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: I'. Mengens, T. Mopran, I'. ge ®Ppu3, C.C. YeTBepHuKOB,
H.B. Tumodeer-Peconckuii, H.. BaBuinos.

Tabauyvr u cxemvl: «MOHOTHOPHUIHOE CKPEUIMBAHME M €Tr0 IUTOTCHETUYECKas
OCHOBa», «3aKOH pacCUICIJICHUS M €ro IUMTOIC€HETHYECKas OCHOBa», «3aKOH YUCTOTHI
rameT», «uruOpuaHoe ckpemmBaHuey, «lluronorudyeckue OCHOBBI JUTHOPUIHOTO
CKpenBanusa», «Menosy», «B3anmMoAelucTBUE auIeNbHBIX TE€HOB», «l €HeTHYecKue
KapThl PACTEHUM, >XKUBOTHBIX W 4YeNOBEKa», «l'eHernka mnosa», «3aKOHOMEPHOCTH
HACJIEOBaHUsI, CLIETNIEHHOTO C MOJ0M», «KapHOTHUIIbI YeIOBEKa U KMBOTHBIX», « Bubl
u3MeHyuBoCcTH», «MoaudukanmonHas u3MeHYUBOCTh», «HacnemoBanue pe3yc-
daktopay, «I'eHeTrKa rpynn KpoBuw», « MyTallmoHHas U3MEHUUBOCTD.

Obopyoosanue:  MoJenU-amiUIMKaMM  «MOHOTHOPUIHOE  CKpEIIMBAHUEY,
«Henonnoe  gomuHMpoBaHue»,  «luruOpuanoe  ckpemmBanue», «llepekpéct
XpPOMOCOM», MHKPOCKOII M MHKporpenapar «/lpozodpuna» (Hopma, mytauuu (Hopmbl
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHOM.

Jlabopamopnvle u npakmuueckue pabomul:

JlaGoparopnas pabota Ne 5. «M3yueHue pe3ysnbTaTOB MOHOTHOPHIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30( I HA TOTOBBIX MUKpPOIIPEnapaTaxy.

Jlaboparoprnas pabota Ne 6. «M3yueHune MoAMUKANMOHHONW W3MEHYHBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHOU KPUBOM.

Jlabopatopnass padota Ne 7. «AHanu3 MyTanuil y Apo30(uiabl Ha TOTOBBIX
MUKpOTIpenapaTax».

[Tpaktraeckas padota Ne 2. «CocTaBieHre 1 aHAIHU3 POIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesekuusi opranu3mMoB. OCHOBbBI OMOTEXHOJIOTHH

Ceneknups Kak HayKa U IPOLECC. 3apPOKACHUE CENEKINU U JOMECTUKALUA. Y YEHUE
H.U. BaBunoBa o 1eHTpax MPOUCXOXKIACHUS U MHOTO0Opa3us KyJbTYpHBIX PacTEHHM.
[{eHTpBI MPOUCXOKICHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKUMU. MaccoBbIi M HMHAWBHUIYaAIbHBIM OTOOPHI
B CEJICKIIMM pACTEHUM U KUBOTHBIX. OIlEHKa 3KCTEphepa. bBIM3KOPOICTBEHHOE
CKpeuuBanue — HOpuauHT. Yncras nunus. CkpelliuBaHre YUCThIX TuHUM. ['eTeposuc,
wi rubpuaHas cwia. HepoacTBeHHoe ckpemuBaHue — ayTOpuauHr. OTaanéHHas
rudpuau3anus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M MOJy4YeHUE MOJUIIIOUIOB.
JlocTrkeHus CeNIeKIMN PAaCTEHNUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

broTexHOJIOTHS KaKk 0Tpaciib MPOU3BOACTBA. [ 'eHHAast MHXKEeHepHs. DTarbl CO3JaHUs
pekomOuHanTHol JIHK u TpaHcrennblx opraHu3MoB. KieTouHas WHXXEHEpHs.
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Kierounbie KynbTypbel. MUKpPOKIOHAJIBHOE pa3MHOKEHUE pacTeHHi. KinoHupoBanue
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  OJKOJIOTMYECKHE
u sTryeckue npodsemsl. MO — reneTnuecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JHemoncmpayuu:

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

Tabauywl u cxemwl: xapTa «LIeHTpBI IPOUCXOKIEHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pacteHuit», «Ilopoapl MOMAmIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pPacTEHUI»,
«Otnanéunas rudpuanzanus», «Padotel akagemuka M.®. MiBanoBay, «I[lonumionusy,
«O0bekThl  OuoTexHojorum»,  «KierouHnele  KyJIbTypbl W KJIOHHUPOBAHHEY,
«KoHCcTpynpoBaHue 1 NepeHoOC reHOB, XPOMOCOM.

Obopyoosanue: MyJsKH TUIOJOB U KOPHEIUIONOB IUKHUX (OPM M KYJIBTYPHBIX
COpPTOB pacTeHuil, repdapuil «CeabCKOX035UCTBEHHBIE PACTEHUSD.

Jlabopamopnsie u npakmuueckue paoomoi:

Okckypeust « OCHOBHBIE METOJIBI M IOCTHKEHUS CENEKIMHU PACTEHUI U )KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIMIO, IJIEMEHHYIO (epMy, COPTOUCIBITATENbHBIA YYaCTOK,
B TEIUTMYHOE XO35HCTBO, JA00OPATOPUIO arpOYHUBEPCUTETA UIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. IBosonIHOHHAS OHOJIOTHUSA

[IpennochuIKM BOSHUKHOBEHUS BOJIOIMOHHON TEOPUU. DBOIIOLNOHHAS TEOPUS U
e€ MecTo B Omosioruu. BiausiHue 3BOTIOLIMOHHON TEOPUU HA PA3BUTHE OMOJIOTUH U IPYTUX
HayK.

CeugerenscTBa  3BOJIOUMM.  [lameoHTONmormyeckue:  MOCIEAOBATEIBHOCTh
MOSIBJICHUSI BUJOB B  TAJICOHTOJIOTHYECKOM  JIETOMHUCH, TMEpPEeXOJIHble  (OPMBI.
buoreorpadguyeckue: cxoncTBo U pazinune GayH u Gjaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U Pa3IHuusi OSMOPHOHOB Ppa3HBIX BHUJOB
MO3BOHOYHBIX.  CpaBHUTEIIbHO-AaHATOMUYECKHUE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
pyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACIJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKHX IyTeH y BCEX
OPraHU3MOB.

OBomonnonHas teopust U. lapsuna. [Ipeanockuiky BO3SHUKHOBEHUSI JapBUHU3MA.
JIBKyIue CHUJIbI DBOJIONMHM  BUJOB 10 JlapBuHY (M30BITOYHOE pa3MHOKEHUE
Ipyu  OrPAaHMYECHHOCTH  PECYypCOB,  HeompenenéHHas  W3MEHYMBOCTh, OOphOa
3a CyIIECTBOBAaHWE, ECTECTBEHHBII OTOOD).

Cunternueckas teopus 3Bomtonnu (CTI) u €€ OCHOBHBIE MOJIOKEHUSL.

MuxkposBodronus. [Tomynsiuus kak eIMHULA BUIa U BOJIIOLIUH.

JBvxymue cuitbl (paxToOpbl) SBOTIONWY BUOB B IPUPOIe. MyTarlmoHHBINA TTPOIIeCC
¥ KOMOMHATUBHAS U3MEHYUBOCTH. [lomysiiimonnbie BOIHBI U ipeiid reHoB. N3omsnus u
MUTpALIHSL.

EctectBennslit 0T00p — HampaBstonuil pakTop 3Botonun. GopmMbl €CTECTBEHHOTO
otbopa.
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[Ipucroco6neHHOCT,  OPraHU3MOB  KaK  pe3ysapTar  3BoOJIOIUH.  [Ipumepsr
IPUCIIOCOOJIEHUH y OpraHu3MOB. ApoMOp(03bl U UANO-a 1Al TAL[UH.

Bun u BunooGpazosanue. Kputepun Buga. OcHoBHBIE (HOpPMBI BUAOOOpA30BaAHUS:
reorpauyeckoe, IKOJIOTHYECKOE.

MakposBomtorusi.  dopmel  3BomronMM:  (UIETHYECKAs,  JAUBEPIrEeHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxaeHrue OT HeCNEeUUMaIM3UPOBaHHbIX MHpeakoB. IIporpeccupyromas
crienuanu3anys. AJanTUBHAS paguanus.

Jemoncmpayuu:

llopmpemui: K. Jlunneit, XK.b. Jlamapk, Y. Jlapsun, B.O. Koanesckuii, K.M. bap,
2. I'ekxenp, @. Mromnep, A.H. Ceepiios.

Tabauyvl u cxemvi: «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emiie», «3apoAbIlIn
MO3BOHOYHBIX JKUBOTHBIX», « ApXEONTEpPUKC», «DopMbl OOPHOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHbI 0TOOpY», «MHOr0OOpa3ue coOpToB pacTteHuit», «MHorooOpasue mopos
KUBOTHBIX», «llonmymsauum», «MyTallMOHHAsE HW3MEHYUBOCTBHY, «ApOMOpP(O3bD»,
«Aanoananramuny, «O0mas aereHepamus», «J[Buwxyime cuibl 3Bomonun», «Kapra-
cxema wMapmpyta nyrtemectBuss Y. [lapBuna», «bopbba 3a cylecTBOBaHHEY,
«IIprcrnoco6IeHHOCTD OpPraHu3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«IKOJIOTMUECKOe BUI000PA30BAHUE.

Obopyoosanue. KOJJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH THUIIAMH OKpPAaCcKH, HaOOp
IJIOJIOB U CeMsiH, KoJuteKIus «lIpuMepsl 3alIUTHBIX MPUCTIOCOOTIEHUN Y KUBOTHBIX,
Mozenb «OCHOBHBbIE HAMpaBIICHUS HBOMIONUUY», OOBEMHas wmonaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX.

buoreorpaguueckas kapra mupa, koyekius «DopMbl COXpaHHOCTH MCKOIMAEMbIX
KUBOTHBIX W pPacTeHUi», MoAenb anmukamus «llepekpéct Xpomocom», BIIaKHbIE
npenapatel  «Pa3Butne Hacekomoroy», «Pa3BuTue JATYLIKW», MHKpoOIpenapar
«JIpo3oduna» (Hopma, MyTaiiuu GOpMbI KPbUTHEB U OKPACKH TETA).

Jlabopamopnsie u npakmuueckue pabomoi:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BHUIOB 1O MOPGOJIOTHYECKOMY
KPUTEPUION.

JlabopatopHass pabora Ne 2. «OmucaHue MPUCITOCOOJEHHOCTH OpraHU3Ma
U €€ OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME M Pa3BUTHE KU3HH Ha 3emuie

JloHayyHbIE TIPEICTABICHHUS O 3apOXKACHUM >KU3HU. HayuHble ruUnoressl
BO3HMKHOBEHUS XKU3HHU Ha 3emiie: aOMoTreHe3 M MaHCIepMus. XUMUYECKast dBOJIOIIHS.
AOHOTEHHBIN CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIBHOE
MOATBEPKACHUE XUMHUYCCKOM HSBOMIONMH. HadanmbHble JTambl  OMOJIOTHYECKOM
somonuu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NPOTOKJETKU. [lepBbie kieTkm W ux 3Bomtonua. PopMupoBaHHUE
OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.
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Pa3Butne xu3Hu Ha 3emiie 1o 3pam W nepuonam. Karapxeil. Apxelickas
U IpoTepo3oiickas Apbl. [laneo3oiickast apa u e€ mepruoabl: KEeMOPUNHCKUH, OPJTIOBUKCKHM,
CUJIyPUMCKHN, TIEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o30KcKkas 3pa u €€ epUuobl: TPUACOBBIN, FOPCKHUM, MEIIOBOM.

KaliHo3o1ckas 3pa u €€ nepuoabl: NajJeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepucTvka KIMMAaTa W TEOJOTMYECKHX MporeccoB. (OCHOBHBIE ATallbl
ABOJIIOIMU PACTUTEILHOTO U KUBOTHOTO MHUpa. ApoMOp(d03bl y paCTEHUN U KUBOTHBIX.
[losiBnenue, pacuBeT U BBIMUPAHUE TPYTII JKUBBIX OPTaHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak OTpaxkeHue 3BoJouud. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIOLMST YeNOBEeKa. AHTpPONOJIOTHS Kak Hayka. Pa3BuTue mnpeacTaBieHUi
0 MPOUCXOXKICHUH YeIoBeKa. MeTobl u3yueHus aHTpororenesa. CxocTBa U pa3indus
YeJIOBEKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YETOBEKA.

JIBxyume cuiibl (akTopbl) aHTpornorene3a. HaciencrBeHHas M3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBIM 00pa3 >KU3HU, WM3TOTOBJIEHUE OPYAUM Tpyla,
MBIILJIEHUE, PEYb.

OCHOBHBIE CTaAUM W BETBU SBOJIOLMU YEJIOBEKA: aBCTpAJIONUTEKH, YenoBek
yMenbii, YenoBek npsamMoxonsdmuid, YenoBek HeaHIepTaabCKui, YenoBeK pa3yMHBIN.
Haxonku nckomaemMbIX OCTATKOB, BPEMs CYILECTBOBAaHHS, 00JIACTh PacHpOCTpaHEHUs,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAHSL.

UYenosedeckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpONeouaHast (eBpasuiickasi),
HErpo-aBCTpaAJIOUIHAS (PKBATOpHUAJbHAsI), MOHTOJIOUJIHAS (a3UaTCKO-aMepUKaHCKas).
YepTbl NOPHUCIOCOOJIEHHOCTH TMPEACTABUTENCH YETOBEYECKUX pac K  YCIOBHUSIM
cyuiectBoBanus. EnuncTBo yenoBeueckux pac. Kpuruka pacusma.

Hemoncmpayuu:

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

Tabnuyvt u cxemvi: «Bo3HukHOBeHHEe CONHEYHOM CHCTEMBI», «Pa3Butue
opranuueckoro  mmpa»,  «PacturenpHas ~— wietka», <«OKUBOTHas  KIETKay,
«IIpokapuotudeckas kierka», «CoOBpeMEHHasi CHCTEMa OpPraHUYECKOTO MHUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00E3bSIHY,
«OCHOBHBIE MECTa MAaJECOHTOJIOTMYECKNX HAXOJO0K MPEIKOB COBPEMEHHOIO YEIIOBEKaY,
«/lpeBueiiine mrogu», «lpeBHue smoau», «llepBeie  COBpEMEHHBIE  JTHOIWY,
«YenoBeveckue pacbh».

Obopyoosanue.: mynsiku «lIporcxoxaenne dyenoBeka» (OHOCTHI aBCTPAIOMUTEKA,
MUTEKAHTpONa, HeaHAepTallblla, KPOMAHLOHIIA), CJICTIKA WM U300paKCHUSI KaMEHHBIX
OpyAMil  TEepBOOBITHOTO  YeJjoBeKa  (KaMHHU-YOMIepwl,  pyOuia,  ckpebua),
rCOXPOHOJIOTHYECKasT Taliauia, KOJUIeKIUsS «DOpMbl COXPAHHOCTH HMCKOIAEMbIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopnvle u npakmuueckue padbomul:
[IpakTuyeckas padora Ne 1. «l3yueHwe HCKOIMAEMbIX OCTAaTKOB pacTEHUM
Y )KUBOTHBIX B KOJUICKLIUAX).
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DKCKypcust « IBOMIOLNS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WU KpaeBeAYECKUM My3el).

Tema 3. Opranu3mbl 4 OKpY:Kalo0lIas cpeaa

OKOJIOTHsI KAaK HaykKa. 3aJadd M paslieibl 3KOJIOTMM. MeETonbl SKOJOTMYECKHUX
UCCJIEI0OBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYyLIHas, I[OYBEHHas,
BHYTPHUOPTraHU3MEHHAs!.

Okonoruueckue  ¢akropel. Knaccudukanuss — sxosorndeckux — (pakTOpOB:
abuoTnueckue, OMOTHUECKUE U aHTPOIOTeHHbIe. JlelicTBUE 3KOIOTHYecKuX (haKTOpOB
Ha OPTaHU3MBI.

AbGuotnyeckue (QaxKTOphl: CBET, TeMIepaTypa, BIAXHOCTh. DoTOmepuoAn3M.
[TpucnocoOnenust OpraHu3MoB K JAeWCTBUIO aduoTHueckux (akropoB. buonoruueckue
PUTMBI.

buotnueckue dakropsl. Bumbpl OMOTHUYECKUX B3aUMOJCUCTBUNA: KOHKYPEHIIUS,
XUIIHUYECTBO, cuMOMO3 u ero Qopmel. [lapasutusMm, Koomepauus, MYTyalu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAINU3M, HEUTpaIU3M.
3HaueHHe OHMOTMYECKHMX B3aUMOJCMCTBUI  JJI1  CYLIECTBOBAHHS  OPraHU3MOB
B IIPUPOJIHBIX COOOILIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKU NOMyIsAuuU. OCHOBHBIE MTOKA3aTENN MOIYJISILUM:
YUCIJIEHHOCTD, INIOTHOCTh, POKIAEMOCTh, CMEPTHOCTB, IPUPOCT, MUTpanud. nHamuka
YUCIJIEHHOCTH TOITYJISIUUN U €€ PEryJIAus.

Hemoncmpayuu:

THopmpemeoi: A. I'ym6onpar, K.®. Pynbe, O. ['ekkens.

Tabauyvr u cxemwvr: xapta «llpupoansie 30HBl 3emim», «Cpeasl oOWUTaHUA
opranusmMoB», «®ortonepuoausmy», «llomynsauum», «3aKOHOMEPHOCTH  POCTa
YUCJICHHOCTHU MOMYJISAIUU UHPY30puu-Ty penbkny, «[luiesbie enuy.

Jlabopamopnsie u npakmuueckue paoomoi:

JlaGoparopras pabota Ne 3. «Mopdomornyeckue OCOOCHHOCTH pacTEeHUI
13 pa3HbIX MECT OOUTAHUS.

Jlabopatopnasi pabora No 4. «BnusHue cBeta Ha POCT M pPa3BUTHUE UYEPEHKOB
KOJIeyCay.

[Tpaktuueckas pabora Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIIIUI Pa3HBIX BHJIOB
paCTEHUIN».

Tema 4. Coo0OmiecTBa M 3K0JI0rH4eCKHE CHCTEMbI
CooOmiectBo  opranu3sMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BUIOBa,
pOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buasi-nomuHanTsl. CBsi3u B OMOIIEHO3E.
Dxosioruyeckue cuctemsl (dkocuctemsl). [lonsTue 00 3xocucTeMe U OUOTEOIICHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTBI 9KOCUCTEMBI: MPOIYIIEHThI, KOHCYMEHTHI, PEAYLIEHTHI.
KpyroBopoT BemiecTB v MOTOK SHEPTUH B IKocUcTeME. Tpoduueckue (MUIIeBbIe) YyPOBHU
skocucteMsl. [Iuiessie nenu u cetu. OCHOBHBIE TOKA3aTeNIM HIKOCUCTEMBI: Onomacca,
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OPOAYKIMSI. ODKOJIOTUYECKUE MUPAMUIBL: MPOAYKLUMH, YHCICHHOCTH, OHMOMACCHI.
CBolicTBa 9KOCHCTEM: YCTOMYMBOCTD, CAaMOPETyJIsius, pazButue. Cykieccus.

[IpuponHble 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p MU pPEK. DKOCHUCTEMa XBOMHOTO
WM IIUPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTeHHbIE HKOCHUCTEMBI. ATpPO3KOCHUCTEMBI. YpOoskocucTeMBI.
buonoruueckoe u X0341iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

buopasnooOpazue kak Qakrop ycTolunBocTH HKocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

Yuenne B.W. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6nochepsi.
Kupoe BemectBO u ero (QyHkiuu. OcobeHHocTH Ouocdepbl Kak TIi100anbHON
IKOCUCTEMBI. /[[nHaMHuueckoe paBHOBECHE U oOpaTHas CBsA3b B Orocdepe.

KpyroBopoTs! BeriecTB 1 OHOr€0XUMHUYECKHE IIUKIIBI AIEMEHTOB (YTJIepoa, a30Ta).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBo B Ouocdepe 3emiin. AHTPOIOTEHHbIE M3MEHEHUsT B Ouocdepe.
['mo0anbHbIE IKOIOTHUECKHUE POOIIEMBI.

CocyiiecTBoBaHHE TPUPOJBI U yesioBeuecTBa. CoxpaHeHne OUopa3HooOpa3us Kak
OCHOBa ycToW4uMBOCTU Onocdepbl. OCHOBA pallMOHATBFHOTO YNPABICHUS MPUPOTHBIMU
pecypcamu U UX UCTosb3oBaHue. JlOCTHKEHNs OMOJIOTUU M OXpaHa MPUPOIBL.

Jemoncmpayuu:

Hopmpemuwi: A.JIx. Tencnu, B.H. Cykaués, B.U. Bepnanckuii.

Tabnuyet u cxemwvr. «llumessie nenmn», «buolEHO3: cocTaB U CTPYKTypay,
«IIpuponnbie cooOmiectBa», «llenu mnuTaHus», «IKOJOTUYECKAsT MUPAMUJIAY,
«buocdepa u demoBek», «IKOCHUCTEMA IMIUPOKOJIMCTBEHHOTO Jecay, «IKOCHUCTEMA
XBOMHOIO Jecay, «buoneno3 Bogoéma», «ArpoueHos», «lIpumepHbpie aHTPONIOTEHHBIE
BO3JCUCTBUS Ha Npupoay», «BaXHeWllne HWCTOYHHUKM 3arpsi3HEHUs BO3JAyXa U
IPYHTOBBIX BOJ», «llouBa — BakHelmas coctaBiswomias Ouochepr», «DaKTOpPbI
nerpananuu mousy, «llapaukoBsiil a3¢dexTy, «DakTophl PaIUOAKTUBHOTO 3arpsS3HEHUS
ounochepr», «Obmas crpykTypa 6uocdepsi», «Pacrnpoctpanenue xu3au B buocheper,
«O30HOBBIN 3kpaH Ouocheps», «Kpyroopor yriaepoga B Ouochepe», «KpyroBopor
a30Ta B IPUPOIEY.

OO6opynoBanue: Mojenb-anIuIMKanus «TunuyHaeie  OMOIEHO3bI», repOapuii
«PacturenbHble CcOOOIECTBaY, KOJUIEKIUU «buolieHo3», «Bpemutenn BakHEHIIMX
CEICKOXO3SUCTBEHHBIX KYJIbTYp», TepOapu W KOJUICKIIUA PACTECHUN W >KUBOTHBIX,
MpUHAJJISKAIIME K Pa3HbIM JKOJIOTHYECKUM TrpymnmnaM oJHOro Bujaa, KpacHas kHura
Poccutiickoit @enepanuu, n300pakeHUsI OXPaHSIEMbIX BUJOB PACTCHUN U KUBOTHBIX.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
1O BUOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO ycraHaBIMBaIOTCS TPeOOBAaHUS K pe3yJbTaTaM OCBOCHHS
oOyyarolmyMuCsl  MporpaMM  cpelHero  oomero  oOpa3oBaHUS:  JIMUYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3YyJIBTATOB OCBOCHUS TIipeaMera «buonorus»
BBIJICJICHBI CJICAYIOIIME COCTaBIISIIONIME: OCO3HAHHWE OOYYarOUIMMHCS POCCUHUCKOM
rpaXJaHCKONW MJACHTUYHOCTM — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPEICTICHUIO, HAJTMYUEe MOTUBALIUU K OOYYEHUIO OMOJIOTUH, 1IeJICHAPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUH JIMYHOCTH HAa OCHOBE KIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAAMIUKA  pa3BUTHS  OUOJOTUYECKOTO  3HAHMUS, TOTOBHOCTH
U CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH NESITEIBLHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTAHOBKAMHM, TPUCYIIMMH CHUCTEME OHOJIOrMYECKOro oOpa30oBaHUs,
HaJMYue SKOJOTHMYECKOTO IMPABOCO3HAHUS, CHOCOOHOCTH CTaBUTh ILIEIU U CTPOUTH
YKU3HECHHBIE IJIaHBI.

JIndHOCTHBIE pe3yabTaThl OCBOCHUSI Tmpenmera «buonorus» pmocrturarorcs
B CIMHCTBE YYEOHOM W  BOCHHUTATEIILHOW  JEATEIBHOCTH B  COOTBETCTBHUHU
C TPAJUIMOHHBIMH POCCUHMCKHMH COLUOKYJIbTYPHBIMU, WUCTOPUUYECKHUMHU U JTYyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPHUHSATHBIMH B OOIIECTBE NpaBWIaMH W HOpPMaMu
MOBEJACHUS W  CIIOCOOCTBYIOT TMpOIlEcCaM CaMOIO3HAHUS, CaMOBOCIUTAHUSA U
CaMOpAa3BUTHS, Pa3BUTHUS BHYTPEHHEW MO3UIMU JIMYHOCTH, MATPUOTU3MA, YBAKEHHUS
K 3aKOHY M NPaBOINOPSAJAKY, YEJIOBEKY TPyJa M CTapLIEMy ITOKOJICHUIO, B3aWMMHOIO
YBOKEHUS, OEPEKHOrO0 OTHONIIEHUS K KYyJIbTYPHOMY HACIEIUIO U TPATULIUSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon @enepanuu, OPUPOAEC U OKPYKAKOIIEH
cpene.

JInyHOCTHBIE pPE3ybTaThl OCBOCHHUS Y4UE€OHOTO mpeameTa «bUOJOTHSY TOJKHBI
OTpakaTb ~ TOTOBHOCTh W CIIOCOOHOCTh  OOy4Yarommxcsi  pyKOBOJCTBOBATHCS
chOpMUpPOBAHHOM BHYTPEHHEW TMO3UIIMEH JIMUHOCTHU, CHUCTEMOW I[€HHOCTHBIX
OpHUEHTAIM/, TO3UTUBHBIX BHYTPEHHUX YOCKACHUN, COOTBETCTBYIOIINX TPAAUIIUOHHBIM
IIEHHOCTSIM POCCHUHCKOTO 0O0IIecTBa, pacHIMPEHHE KU3HEHHOTO OIbITa W OIbITa
JESITEIbHOCTH B TMPOLIECCE peAM3allMi OCHOBHBIX HAIpPaBJICHUW BOCIHUTATEIBHOU
JESATENPHOCTH, B TOM YUCJIE B YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHUS:

C(OPMHUPOBAHHOCTD TPAKIAHCKOH MO3UIMH O0YYaroImerocss Kak aKTHBHOTO
Y OTBETCTBEHHOTO YJICHA POCCUICKOTO 0OIIIeCTBa;

OCO3HAaHHME CBOWMX KOHCTHTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBa)KEHHE 3aKOHA
Y TIPaBOTIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOW IESATEIBHOCTH IPH CO3JaHUHM Y4EeOHBIX
MPOEKTOB, PEIICHUN YUEOHBIX U TMO3HABATEIBHBIX 33/a4, BHITOJIHEHUU OMOJIOTUYECKUX
OKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEENIATh COOCTBEHHYIO MO3MIMIO MO OTHOLICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYHUTHIBaTh B CBOUX JICHCTBUSX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIOACH C PAa3HbIMU YOEKICHUSMHU, KYJIbTYPHBIMH LEHHOCTSIMU U
COLIMAJIBHBIM I10JI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIECHHUS K MHEHUIO
OIIOHEHTOB IIPU 00CYXAEHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOIO COIEPKAHNUS;

TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOM E€ATEIIbHOCTH;

2) MATPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TpaxAaHCKOW HWJICHTUYHOCTH, NATPUOTU3MA,
YBAKEHHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTM Iiepen PoamHou, ropaoctu
3a CBOM KpaHl, CBOO PoanmHy, CBOM S3BIK M KYJBTYpy, NPOLUIOE M HACTOSAIIEE
MHOI'OHAIMOHaJIBLHOI0 Hapoaa Poccuuy;

LICHHOCTHOE OTHOUIEHWE K NPHUPOJHOMY HACIEAWI0 W IMAMSATHUKAM IPUPOJBI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJIECHHE U Pa3BUTHE
OMOJIOrMH, OHUMAHUS 3HauY€HUsl OMOJIOTUH B MO3HAHUM 3aKOHOB MPUPOJBI, B KU3HU
YeJI0BEKa U COBPEMEHHOIO 00IIECTBa;

uaeliHas yOeXIEHHOCTb, TOTOBHOCTb K CIy>)KeHHIO U 3amure OtedecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:
OCO3HaHUe JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO IMOBEICHMUS,
CITIOCOOHOCTh  OIIEHHMBATh CHUTYallMi0 W IPUHUMATh OCO3HAHHBIE peIIeHUs,
OPUEHTHUPYSICh HA MOPAITBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
OCO3HAHME JTMYHOTO BKJIAJa B IOCTPOSHUE YCTONIMBOIO Oy IyIIIETO;
OTBETCTBCHHOE OTHOUICHHUE K CBOMM POJMTEINIAM, CO3JIaHHWI0 CEMbUM HA OCHOBE
OCO3HAHHOT'O MPHUHATHS LIEHHOCTEH CEMEWHON XHU3HU B COOTBETCTBHHU C TPAIUIUASIMHU
HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas OCTETHKY OBbITa, HAYYHOIO M
TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHUH;

MOHUMaHKE SMOIMOHATIBHOIO BO3JCHCTBHS JKHBOW MPUPOABI M €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BHIaX HCKYCCTBA, CTPEMJICHUE MTPOSIBIIATh
Ka4eCcTBa TBOPUYECKOU JIMUHOCTH;
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5) ¢pusmyeckoro BocnuTaHHs, (OPMUPOBAHHMA  KYJLTYPbl 310pPOBbA W
IMOLMOHAIBHOIO 0J1ATONOJY YU

MOHMMAaHHUE U peanu3alus 3J0pOBOro M 0e30MmacHOro odpasza >KU3HH (310pOBOE
NUTaHUE, COONIOJCHUE TUTMEHUYECKUX MpaBUi U HOpPM, cOaaHCHPOBAHHBIA PEXKUM
3aHATUN U OTJBIXA, PETYJIsipHas GU3NYecKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHONIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TICHUXUYECKOMY
3]10pOBBIO;

NOHUMaHUE [EHHOCTH MPaBUJI MHAUBUAYAJIBLHOTO U KOJUIEKTUBHOIO 0€30MacHOI0
MOBEACHUS B CUTYAIUSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIOJIEH;

OCO3HaHWE TMOCIEACTBUH W HENPUSITHS BpPEIHBIX MPUBBIYEK (YMOTpeOaeHus
aJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) TPya0OBOIr0 BOCIIMTAHHA:

TOTOBHOCTBH K TPY/y, OCO3HaHUE IICHHOCTH MaCTEPCTBA, TPY0IIO0HE;

TOTOBHOCTh K AKTUBHOM JIE€ATEIbHOCTH TEXHOJOTUYECKONM U  COLMAIBbHOU
HaNpaBJIEHHOCTH, CHOCOOHOCTh WHUIMHUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJHSATH TaKyIO JESTEIbHOCTD;

WHTEpEC K pa3nIuyHbiM cdepaM TpodeCcCHOHATBHON AEATEeIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaylell mpodeccuu U pean3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEH JKU3HU;

7) IKOJOTHYEeCKOr0 BOCIUTAHUS:

AKOJIOTMYECKU LEIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK MCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHHE YPOBHA  DKOJOTMYECKOM  KYJbTYypbl: MNPUOOPETEHHE  OMbITa
IUIAHUPOBAHUS TIOCTYIKOB M OLEHKH MX BO3MOXHBIX MOCIHEACTBUHM JJIsl OKPYKAIOIIEH
cpensl;

OCO3HaHWE TJIOOAIBHOIO XapakTepa »HKOJOTMYECKMX NpodieM u myTeldl ux
pelLIeHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUH OMOJIOTMM 3HAHUS U
YMEHUS TIPH PEUICHUU TPOOJIEM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOIOTIOIH30BAHUEM
(cobnrofeHue TpaBUJI TIOBEACHHS B TMPHUPOJE, HAMPaBICHHBIX HAa COXpPaHEHUE
paBHOBECHSI B DKOCHCTEMAaX, OXpaHy BUJIOB, SKOCUCTEM, Orocdepsbl);

AKTUBHOE HEINPUATHE ICUCTBUM, MPUHOCAIIUX BPEI OKPYKAKOIIEH NPUPOIHOU
cpele, YMEHHE IMPOTHO3UPOBATh HEOJArONMPUITHBIE HKOJIOTUYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUU U NMPENOTBPALIATh HX;

HaJlMYyue Pa3BUTOTO0 HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOU KYJIbTYpBHI,
ONbITa JAESITEIBHOCTH SKOJOTHMYECKON HAIMPAaBICHHOCTH, YMEHHUSI PYKOBOICTBOBAThCS
UMU B TI03HABATENIbHON, KOMMYHHMKAaTUBHOM M COLMAJIBHOM MpaKTUKE, TOTOBHOCTHU
K YYaCTHIO B TPAKTHYECKOMN JEATEIbHOCTH SKOJOTHUYECKON HAMIPABICHHOCTH;
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8) meHHOCTH HAYYHOTO MO3HAHMUS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOM IpPaKTUKHW, OCHOBAHHOIO Ha JUAJIOTe KYJbTYyD,
CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEpULICHCTBOBAHUE SA3BIKOBOM W YHUTATEJIBCKOM KyJIbTYpPhl Kak CpEACTBa
B3aMMOJEHCTBUS MEXKIY JIOAbMU U TO3HAHUS MUPA;

IOHMMaHue crienu UKy ONOJIOTUN KaK HayKH, OCO3HaHUs €€ poJid B (pOPMUPOBAHUN
pPAalMOHAIIBHOTO HAYYHOIO MBIIUIEHUS, CO3[JaHUM LEJOCTHOTO MPECTaBICHUS
00 OKpy»KaroIleM MUpE Kak O €IUHCTBE MPUPOIbI, YETOBEKA U OOILECTBA, B MIO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIICHUH NpoOJieM COXpaHEHHs] MPUPOTHOTO
paBHOBECHS,

yOex1EHHOCTh B 3HAYMMOCTU OHOJIOTUM JJIs COBPEMEHHOM LMBMJIM3ALUU:
o0OecrieueHrss HOBOTO YpPOBHSI pa3BUTUS MEIULIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pellaTh PecypcHbIE MPOOJIEMbI pa3BUTHSI YEIOBEUYECTBA,
noMucKa MHyTed BbIXOJA M3 IJI00AIBHBIX 3KOJOTMYECKHX MpoOjIeM U oOecreyeHUs
nepexofa K yCTOMYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIyYEHUH OMOJOTMYECKHX 3HAHUM B LEJSIX MOBBIIIECHUS
oOuiel KyJabTypbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KakK COCTaBHOM 4YacTH
(YHKIMOHAIBHOW TPaMOTHOCTH oOydaromuxcs, (OpMUPYEMOH TMpU H3yYEHHUU
Onooruy;

NOHMMAHHE CYIIIHOCTH METOOB IT03HAHUs, UCIIOJIB3YEMBIX B ECTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH MCIOJIb30BATh MOJyYaeMble 3HAHUS JJI aHaJIn3a U OOBbSICHEHUS SBJICHUN
OKpY’KalOIIET0 MHpa U MPOUCXOASIMIMX B HEM M3MEHEHUW, yMEHUEe JelaTh
000OCHOBaHHbIE 3aKJIIOYEHHUs] Ha OCHOBE HAYyYHBIX (AKTOB M MMEIOIIMUXCS JIaHHBIX
C LEJIbIO TTOJIyYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIBHO UCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS 1JIs PELLIECHUS
npo6JieM B PEANbHBIX KU3HEHHBIX CUTYALIUAX;

OCO3HaHWE LEHHOCTH HAay4YHOW JI€ATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
IPOEKTHYIO M MCCIIETOBATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTh K HEMPEPHIBHOMY O0Pa30BaHUIO U CaMOOOpPa30BaHUIO,
K aKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HaHUW MO OMOJIOTUU B COOTBETCTBUHU C KM3HEHHBIMU
NOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUA YyueOHoro mnpenmera «buomorus»
BKJIIOYAIOT:  3HayuMMble s (OPMUPOBAHHUA  MHUPOBO33PEHHUS  OOyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIIeHAYYHbIE MOHATUSA, OTpaKarouue
LEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHEIU(PUKY METOIOB MIO3HAHUS, UCTIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPTrus, SBJIEHHE, MPOLECC, CUCTEMa, HayYHbIN
dakT, NpPUHIUN, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEI0BaHHE,
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HaOJI0/IeHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTUX), YHUBEPCAIbHbIE YUeOHBIEC TEHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHUKATUBHBIE, PETYJISITUBHBIE), o0ecreunBaroIIne
dbopmupoBaHre (PYHKIIMOHATHHOW TPAMOTHOCTH H  COIMAJBHONH  KOMIICTCHIINH
oOyyaromxcs, CIIOCOOHOCTD oOyyJaronmxcs HCII0JIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MHPOBO33PEHUECKUE 3HAHUS W YHHUBEpCAJIbHbIE Yy4eOHbIC
JICVCTBHS B MIO3HABATEIBHOW U COLMAIBHON ITPAKTHUKE.

Ilo3HaBaTeibHble YHUBEpPCAJbHbIE YUeOHbIEe HeCTBUS
Bba3oBble Jornueckue 1eMCTBUA:

CaMOCTOSITENIbHO (OPMYIIMPOBATh U aKTYaJIM3UPOBATH MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaIH3a,
CUHTE3a, CPABHEHMUSI, KI1accu(UKaIK, 0000IIEHHs), pACKPBIBATH CMBICI OMOJIOTMUECKUX
NOHATUN (BBIACNATh MX XapaKTepHbIE IMPU3HAKH, YCTAaHABIMBATH CBSI3U C JIPYTUMHU
MOHSTUSIMH );

ONPENENATh LENH EeATEIbHOCTH, 3a1aBasi IapaMeTpbl U KPUTEPHUH UX JOCTUKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIIBHOCTHU C IIOCTABJIICHHBIMU LESIMU;

MCII0JIb30BaTh OMOJIOTUYECKHUE TIOHITHS 17151 00BsICHEHUS (DAKTOB U SIBJICHUH KUBOU
IPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, 1€yKTUBHbIE, [0 AHAJIOTUN),
BBISBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUYUST B pPacCMaTPUBAEMBIX SIBICHUSX,
(OpMyIUPOBATH BHIBOJIBI M 3aKIIOYEHUS;

MPUMEHATh CXEMHO-MOJIETIbHbIE CPEICTBA JI MPEJCTABICHUS CYLIECTBEHHBIX
CBSI3€H M OTHOIIICHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAKKE MPOTUBOPECUUIN
Pa3HOro poJia, BBISIBJIEHHBIX B PA3JIMYHBIX UH()OPMAIIMOHHBIX UICTOYHUKAX;

pa3palaTbhiBaTh IUIaH pELIEHUS MNpoOJeMbl C y4E€TOM aHaiM3a MMEIOIUXCS
MaTepHabHbIX 1 HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€SATEJIBHOCTh, OLICHMBATh COOTBETCTBHE pE3YJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIBHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATH PabOTy B YCIIOBUSAX PEaTbHOTO, BUPTYaIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE IPU PEILICHUH KU3HEHHBIX TPOOJIEM.

ba3oBble ucciieqoBaTebCKue 1eiiCTBUA:

BJIaJIeTh HaBbIKAMU YYEOHO-UCCIIENOBATENLCKOW M TMPOEKTHON JAEsTENbHOCTH,
HABBIKAMH Pa3peIIeHUs Mpo0JIeM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY
MOMCKY METOJOB PEHICHUS] MPAKTUYECKUX 3aJay, NPUMEHEHHUIO PA3JUYHBIX METOI0B
MTO3HAHU,

HCMOJI30BaTh PA3JIMYHbIEC BUABI AEATEIBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHHUS, €r0
WHTEPIpETauU, MPEeoOPA30BAHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYAIHMIX, B TOM YHCIIE
MIPU CO3/IaHUU YYEOHBIX U COIUATIBHBIX TTPOCKTOB;

dbopMupoBaTh HAy4YHBIH THUIT MBIIUJICHUS, BJIaJIeTh HAYYHOW TEPMHHOJIOTHEH,
KJIFOYEBBIMU MOHITUAMU U METOAMU;
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CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIC 3a7]a4H B 00pa30BATEIIHHON IEITEIILHOCTH
Y )KU3HCHHBIX CUTYAIIHSIX;

BBISIBIIATH TIPUYHUHHO-CIIC/ICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATH 3a1ady, BBIJIBUTAThH
TUTIOTE3y €€ pelIeHus, HaXOIUTh apTYMEHTHI JIsl JOKa3aTeIhCTBA CBOUX YTBEPKIICHUM,
3aJ1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHAIM3UPOBATH TIOJYUYCHHBIC B XOJIE PEIICHUS 33Ja4d PE3yJIbTaThl, KPUTHICCKH
OTIICHUBATH UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHECHNUE B HOBBIX YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OIICHUBATH MPUOOPETEHHBIHN OIIBIT;,

OCYIIECTBIISATH IeJICHAPABIECHHBINA TTOUCK TIEPEHOCA CPEICTB U CIIOCOOOB JCHCTBUS
B ITPO(ECCHOHATIEHYIO CPENY;

yMETh TEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO M TPAKTUYECKYIO O0JacTH
KHU3HEICATEITBHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC UCH, TTPEIaraTh OpUTHHAIBHBIC TTOAXOBI M PEIICHUS, CTABUTH
poOJIeMBI U 3a/1a4H, IOMTyCKAIOIINE allbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmanmei:

OpUEHTHUPOBAThCSA B PA3IUYHBIX HCTOYHHMKAX HH(pOpMalUU (TEKCTEe Yy4eOHOro
0coOMsl, HayYHO-TIOMYJISIPHOM JTUTEpaType, OMOJIIOTUYECKUX CIOBAPsX U CIIPaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JdaHHbIX, B HHTepHere), aHanu3upoBaTh WHOOPMAIIHUIO
Pa3IMYHBIX BUAOB U (OPM IPEACTABICHUS, KpUTUUECKU OLICHUBATh €€ JT0CTOBEPHOCTDh U
HENPOTUBOPEUNBOCTD;

(opMyIMpPOBATH 3aITPOCH] U MPUMEHSTh PA3JIMYHbIE METO/bI IIPU MTOUCKE U 0TOOpE
Ounonornyeckoi nHGOpMaIKI, HEOOXOIUMOM JIJIsl BBITIOJHEHUS Y4eOHbIX 3a/1a4;

npuoOpeTaTh  ONBIT  HMCHOJb30BaHUS  MHPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHM, COBEpPUICHCTBOBATH KYJIbTYPY AKTUBHOIO HCIIOJIb30BAHUSA PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATH ONTUMANIbHYIO (POPMY Mpe/ICTaBIEHUs OUOIOTHYECKOM
uH(popmaiuu (cxemsbl, rpaduKu, TMarpaMmbl, TAOJIULIBI, PUCYHKH U IPYTOE);

MCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAYECTBE CPEACTBA MpHU pabOTe ¢ OMOJIOTHYECKON
uH(popmaluen: NpUMEHSATh XUMHYECKHE, (PU3NYEeCKHe W MaTeMaTU4YeCKHe 3HaKu |
CUMBOJIBI, (hOPMYJIBI, a00pEBUATYPY, HOMEHKIIATYPY, UCIIOJIb30BaTh U MPeoOpPa30BhIBATh
3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJIAIHOCTH;

BJIaJIeTh HABBIKAMM PACIIO3HABAHUS U 3alIUThl MHPOpMaLUU, WHPOPMALMOHHOU
0€30MacHOCTH JTUYHOCTH.

KoMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIE IeiCTBUS
Oo0menue:

OC}’HICCTBJ]S[TB KOMMYHI/IKaI_II/II/I BO BCEX C(l)ean JKHN3HHU, AKTHBHO y‘laCTBOBaTB
B JMaJIOT€ WM JUCKYCCHUH IO CYIIECTBY OOCyXaaeMol Tembl (YMEHHE 3aJaBaTh
BOHpOCBI, BbICKA3bIBATH CY)K,JICHI/ISI OTHOCHUTCIIbHO BBIITIOJIHCHUA HpeﬂnaraeMoﬁ 3aJda4u,
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YYUTHIBATh MHTEPECH U COTJIACOBAHHOCTH TMO3UIIMHN JAPYTUX YYACTHUKOB JUATIOTA WA
JTUCKYCCHH);

pacrmo3HaBaTh HEBepOaJbHBIE CpeACTBa  OOIIEHUS, TOHWMATh 3HAYCHHE
COIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3SHHUKHOBCHHS KOH(DIMKTHBIX CHUTYyallMid, yMETh
CMSTYaTh KOHQIIMKTHI U BECTH IIEPETOBOPHI,

BIIAJICTh PA3IUYHBIMH CIIOCOOAMHU OOIICHHWS W B3aUMOJCHCTBUS, ITOHUMATh
HAMEPEHUsSI JPYTUX JIIOJCH, MPOSBIATH YBAKUTEIHLHOE OTHOIIECHHUE K COOECETHUKY U
B KOpPpEKTHOH Popme popMyTupoBaTh CBOM BO3PAKCHHS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHHUS C MCTIOJIb30BAaHUEM SI3BIKOBBIX
CpPEICTB.

CoBMecTHas 1€ITEJILHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U MHAUBUAYaJIBLHON pabOThI
IIPU PEIICHUU OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTb MPUMEHEHHUS
rPYNIOBBIX (DOPM B3aUMOJICUCTBUS MPU PEIICHUN YUeOHOM 3aa4H;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBHI C yUETOM OOIIMX HHTEPECOB
Y BO3MO>KHOCTEM Ka)KJI0T0 Yi€Ha KOJUIEKTHUBA;

MIPUHUMATH LI€JId COBMECTHOM JIEATEIbHOCTH, OPTaHW30BBIBATH U KOOPAUHUPOBATH
JEUCTBUS MO €€ TOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIIPEAEIATH PO C YUETOM
MHEHHUI YyYaCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO yYaCTHMKAa KOMAaHJIbI B OOIIMii
pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLIEHUBATh MAEU C I[O3UIMU HOBU3HBI,
OPUTHUHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISATh MMO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3IMYHBIX CUTYAIUSX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCAJIbHBbIC Y4eOHbIE NeHCTBUA
Camoopranm3anus:

WCITOJIh30BaTh OMOJIOTMYECKUE 3HAHWS JJIA BBISBICHHS MPOOJIEM M WX PEIICHUS
B KU3HEHHBIX M YUYEOHBIX CUTYAIIUSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWH II€JIEBBIE U CMBICIIOBBIC YCTAHOBKHU B
CBOUX JICCTBUSX M MOCTYIKaX MO OTHOIICHUIO K JKUBOU MPUPOJIC, CBOEMY 3I0POBBIO U
3JI0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENIbHO  OCYIIECTBIIATh TO3HABATEIBHYIO JICATEILHOCTh, BBISBIISTH
npoOiemMbl, CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIE 3aadll B 00Opa30BaTEIbHOMN
NEATECTLHOCTH U KU3HCHHBIX CUTYaIIHSX;

CaMOCTOSITEJIbHO COCTaBIIATh IJIAH PEIICHUS MPOOJEMBbI ¢ YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OIICHKY HOBBIM CUTYAITUSIM;

pacMpsaTh paMKi y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHUIA;

JenaTh OCO3HAHHBIA BBIOOP, ApTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelieHue;
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OLICHUBATh PUOOPETEHHBIIN ONBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U TMPOSBICHUIO HIMPOKON 3PYIUIMN B Pa3HbBIX
00JIacTAX 3HAHUM, IMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTENbHBIA W KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCHUTH KOPPEKTUBBI B JIE€SITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIBTATOB LEISIM;

BJa/IeTh HaBbIKAMM I1O3HABATEIbHON pe(IEKCUU KaK OCO3HAaHUS COBEpPLIAEMBIX
JNEWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YNbTATOB U OCHOBAaHUM, UCIOJIb30BAThH
npu€Mbl peIEeKCUU IS OLIEHKH CUTYalluu, BEIOOpa BEPHOIO PELLICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHMS 110 UX CHU)KCHHUIO;

IIPUHUMATh MOTHUBBI U ApTYMEHTHI APYTUX PHU aHAJIU3E PE3YJITATOB AEATEIbHOCTH.

IIpunsiTue ceds u APpyrux:
MPUHUMATH ce0sl, MOHUMasi CBOM HEJOCTAaTKU U JJOCTOMHCTBA,
IIPUHUMATh MOTHUBBI M ApTYMEHTHI APYTUX [IPU aHAIU3€E PE3YIIBTATOB JIESITEIbHOCTH;
MpU3HABATh CBOE MPaBO U MPaBO APYrUX Ha OIMIUOKHU;
pa3BUBaTh CHOCOOHOCTh TOHUMATh MUP C MO3UIIUU APYTOTO YeTIOBEKA.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs porpammbl COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKJIIOYAIOT crienuduyeckue mjisi yueOHoro mnpenmera «buosiorus» HaydHbIC
3HaHUS, YMEHHS U  CHOCOOBl  JEHCTBM 1O  OCBOCHHUIO, HWHTEPIpPETALNU
U TpeoOpa30oBaHUIO0 3HAHWM, BHJIBI JESITEILHOCTH MO TMOJYYCHUIO HOBOTO 3HAHUSA U
NPUMEHECHUIO 3HAHUM B PA3JIUYHBIX YYEOHBIX CUTyallMsIX, a TaKXKe B peajbHbIX
KU3HCHHBIX CHUTYaIlMsX, CBS3aHHBIX C Owuojoruedd. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO nipeameTa «buonorus» B 10 kiacce
JOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE M POJIU OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa ¥ HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKHX U 3apyOC)KHBIX YUEHBIX-
OMONIOTOB B pa3BUTHE OWONOTHH, (YHKIIMOHAIBHON TPaAaMOTHOCTH  YEJIOBEKa
JUTSL peIeHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJEP)KAHHE OMOJIOTUYECKUX TEPMUHOB M TOHSATUMN: JKU3HB,
KJIETKa, OpraHu3M, MeTa00Iu3M (0OMEH BEIIECTB M MPEBpAIllCHUE SHEPTHH ), TOMEOCTa3
(camoperymsiys), ypoBHEBash OpraHU3aIMs XUBBIX CHCTEM, CaMOBOCIPOW3BEICHHE
(perpoyKiusi), HACJIEACTBEHHOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE;

yMEHUE U3JlaraTh  OWOJOTWYECKHE TeopwH  (KJIETOYHas, XpPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTPAJIbHAsI TOTMa MOJIEKYJIsipHOM Ouojyoruun), 3akousl (I'. Mennens,
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T. Moprana, H.W. BaBunoBa) u yuenust (0 LEHTpax MHOTOOOPa3Usl ¥ MPOUCXOKICHHUS
KyJbTypHbIX pacteHuit H.M. BaBunoma), ompenensiTh TpaHUIbl UX MNPUMEHHUMOCTHU
K )KUBBIM CHCTEMaM;

yMEHUE BIAJETh METOJAaMU HAy4YHOrO IIO3HaHUS B OWOJOTMU: HAOIIOJIEHUE
U OMHCAHWE J>XHUBBIX CHUCTEM, TIPOIECCOB M SBICHUMW, OpPraHW3allis WU IPOBEIACHHE
OMOJIOTUYECKOTO OSKCIIEPUMEHTA, BBIIBIDKEHHWE THUIIOTE3bl, BBISBICHHE 3aBHCHMOCTU
MEXIY HCCICIyEeMbIMH BEIWYMHAMHU, OOBSICHCHHE TOJYYCHHBIX PE3yIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSTHH, TEOPHUH W 3aKOHOB, YMEHHE JeJaTh BBIBOJBI
HA OCHOBAHHH ITOJTYUYEHHBIX PE3YIhTATOB;

YMEHUE BBIJCISTh CYIIECTBEHHBIE TPHU3HAKH BHUPYCOB, KIETOK MPOKAPHUOT
U DyKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBpAICHUS SHEPTMH B KIETKe, (OTOCHHTE3a,
TJIACTHYECKOTO u SHEPTETHIECKOTO oOMeHa, XEMOCHHTE?A, MHUTO3a,
Melo03a, OIUIOAOTBOPEHUS, Pa3MHOKCHHS, WHAWBHAYaJIbHOTO pAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE TPUMCHATHh TIOJYYCHHBIC 3HAHUSA I OOBSICHCHHUS OHOJIOTHYCCKUX
MIPOIIECCOB | SBIICHUM, JIJIS IPUHATHS TMPAKTHICCKUX PEIICHUHA B MIOBCETHEBHON JKU3HU
C TeINBI0 00ecTIeueHus 0€30MaCHOCTH CBOETO 3I0POBbBSI M 3[I0POBbS OKPY KAIOIINX JIFOJIEH,
COOJIIO/IGHUsT HOPM TPaMOTHOTO TIOBEJCHUS B OKPY)KAIOIICH NPUPOTHON Cpene,
MOHMMAaHUE HEOOXOIUMOCTH HCIOJIB30BAHUS JOCTIKCHUHW COBPEMEHHOW OHMOJIOTHH U
OMOTEXHOJIOTHH JIJIS1 PAIIMOHATILHOTO TPUPOIO0TIOTH30BAHUS;

YMEHHUE peIaTh 3JIEMEHTAPHbIC TEHETUYECCKUE 3a7a4ll Ha MOHO- M JIUTHOPUIHOE
CKpelIMBaHue, CIICTUICHHOE HAacleI0BaHue, COCTaBIATh CXEMbl MOHOTHOPUIHOTO
CKpEITUBaHUS VIS TIPeICKa3aHus HACcAeA0BaHUS PU3HAKOB Y OPTaHU3MOB;

yMEHUE BBINOIHATE JAOOPATOPHBIE U TIPAKTUYECKUE pabOThI, COOIOAATH MTpaBuia
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYJOBAHUEM;

yMEHUE  KPUTUYECKH  OLIGHUBaTh W  HUHTEPIPETHPOBATH  HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIepKaHMsl, BKIIOUYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS M3 PAa3THUHBIX
MCTOYHUKOB (CpeIcTBa MaccOBOM HWH(OpMaIMK, HAYYHO-TIOMYJISAPHBIE MaTEpHaIb),
TUYECKHUE aCIMEeKThl COBPEMEHHBIX HCCIEJOBAaHUNW B  OWUOJOTHHU, MEIUIMHE,
OMOTEXHOJIOTHH;

yMEHUE CO3/1aBaTh COOCTBEHHBbICE MUCHMEHHBIE U YCTHBIE COOOIIeHHUs, 0000mmas
OMOJOTHYECKYI0 MH(POPMAITNIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIL30BaTh
MOHSATUIHBIN anmapaTt OMOJIOTHH.

[IpeameTHBICE  pe3yNbTaTBl  OCBOCHHMS  ydeOHoro mpeamera  «buomornsy»
B 11 KJ1acce 10JKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa ¥ HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKHX U 3apyOC)KHBIX YUEHBIX-
OMONOTOB B pa3BUTHE OWOJNOTHH, (YHKIIMOHAIBHON TPaAaMOTHOCTH  YeJIOBEKa
JUTSL peIIeHUs )KU3HEHHBIX 3a7a4;
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YMEHUE PaCKphIBaTh COACpPKAHWE OWMOJIOTHYECKUX TEPMHUHOB W TIOHSITHI: BHJI,
NOMyJISALKsA, TeHO(POH, OBOJIONUSA, JBWXKYIIHE CHIbI ((PakTopbl) HBOJIOIMH,
MIPUCTIOCOOJICHHOCTh  OPTaHWU3MOB, BHI000pa3OBaHME, JKOJOTHYECKHE (DAKTOPHI,
HKOCUCTEMA, MPOIYIEHTHI, KOHCYMEHTHI, PEAYIICHTHI, IIEMU MUTAHUS, DKOJIOTHYCCKAs
nMpaMujia, buoreoieHos, onocdepa;

yMEHHE M3J1araTh OWOJIOTHYECKHE Teopuw (dBojtonmoHHas Teopusi Y. JlapBuHa,
CUHTETHYECKass TEOpUsl DBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJbIIIEBOTO
cxoncrtBa K.M. Dbnpa, depenmoBaHus TIJIaBHBIX HaNpPaBICHUW MW IIyT€H JBOJIOLHAH
A.H. CesepuoBa, yuerus o 6uochepe B.M. BepHaackoro), onpeaensaTh rpaHUIbI WX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

YyMEHHE BIIAJIETh METOJaMH HAy4YHOTO TO3HAHUS B OwWoJorMu: HaOII0IeHNE
U OINHCAHWE >KHUBBIX CHUCTEM, MPOIECCOB W SBJICHUMW, OpraHu3alds U MPOBEIACHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJBIKEHUE THUIIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU
MEXIY HCCICIyEeMbIMH BEIWYMHAMHU, OOBSICHCHHE TOJYYCHHBIX PE3yIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TMOHSTHM, TEOPUH M 3aKOHOB, YMEHHE [eJaTh BBIBOJIbI
Ha OCHOBAHHH ITOJTYUYEHHBIX PE3yIhTATOB;

yMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOIOTHYECKUX 0ObEKTOB:
BUJIOB, TOMYJIALUNA, TMPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHOTEOIEHO30B U
HKOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBCHHOW M3MEHYMBOCTH, €CTECTBEHHOTO
otOopa, BU000pa3z0oBaHusl, MPUCIIOCOOJIEHHOCTH OPTraHU3MOB, JIEUCTBUS IKOJIOTUYECKUX
(GaKTOpOB HAa OPTraHM3MBI, MEPEHOCA BEIIECTB M ITOTOKA DHEPTHU B JKOCHCTEMaX,
aHTPOIIOTCHHBIX U3MEHEHHI B SKOCHCTEMax CBOSH MECTHOCTH, KPyTOBOPOTA BEIIECTB U
OMOreoXMMHUYECKUX IUKIIOB B Onocdepe;

yMEHUE TPUMCHATHh TIOJyYCHHBIC 3HAHUS I OOBSICHEHHS OMOJOTHYECKHX
MPOIIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHON KU3HU
C LIeTIbI0 0OecTiedeHns: 0€30MaCHOCTH CBOETO 3/I0POBBSI U 3/I0POBBsI OKPYIKAIOIINX JTFOICH,
COOJIIOJICHUsST HOPM TPaMOTHOTO TIOBEJECHUS B OKPYKAIOIICH MPUPOIHON cpene,
MOHUMAaHUE HEOOXOAMMOCTH HCTIOIB30BAHMS JOCTHKEHUN COBPEMEHHON OMOJIOTUU JITIst
PaIMoOHAIBHOTO MPUPOIOTIONE30BAHMS;

yMEHUE peliaTh dJEeMEHTapHble OMOJOTHYECKHUE 3aJadl, COCTABISATH CXEMBI
MepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTeMax (LIeTH MUTaHuUs);

YMEHHUE BBIMOJIHATE JTJAOOPATOPHBIE W MPAKTUYCCKHE pabOTHI, COOIOAATH TTpaBuia
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTHYECKH OICHWBaTh W  HMHTEPIPETHPOBATH  HMHPOPMAIIUIO
OMOJIOTHYECKOTO COJIepKaHMs, BKIIOUYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3TMYHBIX
HCTOYHUKOB (CpeICcTBa MaccOBOM HWH(OpMAIMK, HAYYHO-TIOMYJSAPHBIE MaTEpHAaIbI),
paccMaTpuBaTh ri00aabHBIC YKOJIOTHYECKUE MPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
M0 OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001as
OMoNOTNYECKyI0 MH(POPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIOJIH30BATh
MOHSATUIHBINA anmapaTt OMOJIOTHH.
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TEMATHYECKOE INIAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEIHLHOCTH
paszeiioB U TEM [IporpammHoOe conepkaHue
n/m 9acoB 00y4aromxcs

y4e0HOTO IpeaAMeTa

Tema 1. Buojsiorusi kKak Hayka

1.1 | buosorus B cucteme 1 buonorus kak Hayka. CBsi3u OHOJIOTHU PackpeiBaTh conep:kaHue TEPMUHOB U
HayK ¢ O0IIECTBCHHBIMHU, TECXHUYCCKUMH U TOHSITUM: HAYYHOE MUPOBO33PEHUE,
IPYTUMU €CTECTBEHHBIMU HayKaMHu, Hay4Has KapThHa MHUpa, Hay9HbIK METO/,
bunocodueii, peurueii, STHKOMH, I'UIIOTE3a, TCOPUA, MCTO/bI
3CTETUKOM ¥ IpaBoM. Ponb 6Gronorun ?{CCHeHOBaHH’I' .
B JOPMHUPOBAHNN COBPEMEHHOI HayqHoif | < PaKTCPU30BATL DHOIOTHIO Kak HayKy,
€€ MECTO M POJIb CPEAU APYTUX
KapTUHBI Mupa. Cuctema OMOJIOrMYECKUX
€CTECTBEHHBIX HayK. [lepeuncisath
HayK.
Y pazzesibl OMOJIOTUY B COOTBETCTBUE
Aemoncmpayuu: C 00BEKTaMH U3yUYCHUS.
Ilopmpemui: 1. lapsu, I'. Mennes, Ha3piBaTh BakHEMHIIME OTpacIu
H. K. Konbuos, JUk. Yorcon u @. Kpuk. | 64610 ryueckux snanmii u 3a/1ayu,
T a5fllxil4bl u cxemol. «MeToAbl TO3HAHUS crosimie epes Guonorueii XX b.
KUBOW MPUPOJIBD)
1.2 | Mertoapl HO3HAHHMS 1 MeToabl MO3HAHUS KUBON MTPUPOIBI PackpbiBaTh cojiep:kaHuE TEPMUHOB U

YKUBOM ITPUPOIBI

(Habmro/ieHre, SKCIIEPUMEHT, OITUCaHUE,
HU3MEpeHue, KilaccupuKaIus,
MOJICTMPOBAHUE, CTATHCTHYCCKAS
00paboTKa TaHHBIX).

Jemoncmpayuu:

TOHSITHM: HAYYHBIM METOJI, METObI
HCCJICJOBaHMA.

XapakTepu30BaTh OCHOBHBIE METObI
MIO3HAHUS YKUBOMW MPUPO/IBI: HAOIIOIEHUE,
AKCIIEPUMEHT, ONUCAHUE, U3MEPEHUE,
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Tabnuywl u cxemwvi: «MeTOIBIIO3HAHUS
YKUBOW NPUPOIBD).

Jlabopamopnuvie u npakmuueckue
paoomul:

[Ipaktuueckas padora Ne 1.
«Mcnonp30BaHue pa3IMUHbIX METOIOB
IPU U3yYEHUU OMOJIOTHUECKUX
00BEKTOBY

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTaTucTuyeckas 00paboTKa JaHHBIX

HToro yacoB mo teme

2

Tema 2. dKuBble cucTeMbl M

X OpraHmsanus

2.1

buosnornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YUYCHUE

1

XKusble cucTeMbl (OMOCHCTEMBI) KaK
MpeaMeT U3yUYEeHUS] OMOJIOTHH.
OTnuune )KUBBIX CUCTEM

OT HEOPTraHUYECKOUN MPUPOIBL.
CgoiicTBa OMOCHUCTEM U UX
paszHooOpasue.

YpoBHU OpraHu3anu OMOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUAHO-
KJICTOYHBIN, OpPraHU3MEHHBIN,
MIOIYJIALIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OHO-TEOLIEHOTUYECKUIA),
orochepHbIi.

Hayxku, nzyqaromue 6mocucTeMbl
Ha Pa3HbIX YPOBHSIX OpraHU3aIUu.
Jemoncmpayuu:

Tabauywl u cxemovl: «OCHOBHBIE
MIPU3HAKU KU3HW», «Y POBHU

PackpbiBaTh COJiep’KaHUE TEPMUHOB U
MMOHSTHI: CHCTEMa, OMOJIOTHYSCKAs
CHUCTEMA, JJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
0OMEH BeILIECTB, pa3MHOXKEHUE, POCT,
pa3BUTHE, HACIEICTBEHHOCTb,
W3MEHYUBOCTb, Pa3IPaXKUMOCTh,
YHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy XU3HU (OMOCUCTEM).
XapakTepu30BaTh MPUHITUIIBI
opraHu3aiuu OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yHOPSAJI0YEHHOCTb,
CaMOPETryJISLNs, UEPAPXUYHOCTb.
IlepeuncnaTs yHUBEPCAIBbHBIE CBOMCTBA
KUBOT'O: €[IMHCTBO XUMUYECKOTO
COCTaBa, pa3ApakuMOCTh, JIBHXKEHUE,
rOME€OCTa3, pOCT U Pa3BUTHE,
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OpraHU3aIMH )KUBOU IPUPOABDY.
Mopens monekynsl JTHK

HACJICJICTBEHHOCTh, U3MEHYUBOCTb,
ABOTIOITHS (TIPUCTIOCOOICHNE

K U3MCHSIFOIIIMMCS yYCIIOBHUSIM).
[TpuBOIUTE PUMEPHI OHOCUCTEM
pa3HOTO YPOBHS OpraHU3aIluH U
CpaBHHBATH MTPOSIBIICHUS CBOMCTB
YKUBOTO HA Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE MTPOIIECCHI,
IpoTeKarolue B OnocucTeMax:

O0OMEH BEILIECTB U MPEBPAILCHUE
HHEPrUH, CAMOBOCIIPOU3BEICHHUE,
CaMOPETYJISALNA, Pa3BUTHE.

Cobumonath npaBuiia 6epexxHOro
OTHOIICHHS K KUBOH MPHUPOJIE

HToro yacoB mo teme

1

Tema 3. XuMHuYeCKHii COCTAB U CTPOEHHE

KJIETKHA

3.1

XUMUYECKUU COCTAB
KiIeTku. Boma n
MHHEPAJIbHBIE COJIA

1

XHUMHUYECKUHN COCTaB KJICTKH.
XHUMHUYECKUE DIIEMEHTHI:
MaKpO3JIEMEHThI, MUKPOJIEMEHTHI.
Bopaa u MunepanbHbIe BEIIECTBA.
DYHKIIUA BOABI 1 MUHEPATBHBIX
BEIIECTB B KJeTke. [Toanepxanue
OCMOTHYECKOro OajiaHca.
Jemoncmpayuu:

Juazcpammur: «Pacnpenenenue

XUMUYECKUX 3JIEMEHTOB B HEKUBOU
npupojie», «PacnpeneneHne XUuMUYECKUX

PackprIBaTh copepkaHue TEPMUHOB

Y TIOHSITHI: DJIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEPAIBHBIEC BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JUTIOJb, BOAOPOIHBIE CBS3H;
ruipoduIbHbBIE U THAPOGOOHBIE
BEIIIECTBA.

Jloka3pIBaTh €IMHCTBO JIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOMCTB YKUBOTO.
Pacnipenensith XuMuueCKue dJIEMEHTHI
M0 TPyMIaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOIEY.
Tabauyst u cxemol.: «Ilepuoguueckas
Ta0JIMIA XUMAYECKHUX JIIEMEHTOBY,
«CTpoeHNEMONEKYIIBI BOJBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OpPTraHU3MC; XapaKTCPHU30BaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BEISBIATE CBS3b MCIKAY COCTAaBOM,
CTPOCHUCMMOJICKYJIbI XUMHUYCCKOI'O
COCIUMHCHUA U €TO q)YHKIII/ISIMI/I B KJICTKC

3.2 | Benku. Cocras n benku. CoctaB u ctpoeHne OEIKOB. PackpbiBaTh cofiep:kaHrue TEPMUHOB U
CTpOEHHUE OEJIKOB AMMHOKHCIIOTBI — MOHOMEpPHI OEITIKOB. MOHATUI: OEJIKHU, TOJUMEPHI, MOHOMEPHI,
He3aMmeHnnmble 1 3aMEHUMBIE AMUHOKHUCIIOTHI, TICTITUIHAS CBA3b,
AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN MOJIUTICTITU]T, ICHATYpaIusl.
COCTaB. YPOBHHU CTPYKTYpPbI OCIKOBOI XapaxkTepusoBaTh OCJIKH KakK Kjiacc
MOJIEKYJIbI (TIepBUYHAS, BTOPUYHAS, OpTraHUYECKUX COCTMHEHUM;
TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). | KIIaCCH(PHUITUPOBATH UX IO CTPOSHUTO
XUMUYECKUE CBOWCTBA OEJIKOB. (rmoOynsipHble U PUOPUILISPHBIE OETKH),
buonoruueckue pyHKIMN OETKOB. MEPEUUCIIATh U XapaKTepPU30BaTh
Jlemoncmpayuu: byHKIIMNU OETKOB
Tabauywvt u cxemol: «CTpoeHuE
MOJICKYJIbI OeITKay.
Obopydosanue: CBETOBON MUKPOCKOIIL,
MUKpOIpenaparhbl
3.3 | ®epMeHTHI — depMeHTHI — OMOJIOTUYECKUE PackpeiBaTh conepxaHue TEPMUHOB U
OuosornyecKue KaTaJln3aTopPhl. MOHATHH: PEPMEHTBI, AKTUBHBIH IIEHTD,
KaTaJIn3aTOPhI Crpoenre GpepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas ceun(uIHOCTb,

cyOcTpaTHas crienu(UIHOCTb.
Kodepmentsl. Butamunsbi.
Otnuuust pepMeHTOB

OT HEOPTaHUYECKHUX KaTaTu3aTOPOB.

Ko epMEHTHI, OCITKHN-aKTHBATOPHI 1
OENKU-UHTHOUTOPHI.

VYka3piBaTh OTINYMS (HEPMEHTOB

OT HEOPTaHWYECKUX KaTaIn3aTOPOB.
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Jemoncmpayuu:

Tabauywvl u cxemvr: «CTpoeHue
dbepmeHTay.

Obopyodosanue: 000pya0BaHNE
JUTSI TIPOBEJICHUST HAOJIIOICHUH,
U3MEpPEHUM, YKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabombol:

Jlaboparopnas padota Ne 1. «M3yuenue
KaTaJIMTUYECKON aKTUBHOCTHU
(epMEHTOB (Ha MPUMEPE aMUIIA3bI
WIM KaTajasbl)»

OOBACHATH poJib (PEPMEHTOB

B (yHKIIMOHUPOBAHHUH KUBBIX CUCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIHHE,

B IOBCE/IHEBHOM KU3HH YeJIOBEKA

3.4

VrineBoasl. JIummael

VYrieBoibl: MOHOCaxapuibl (TII0K034,
prb03a 1 1e30KCupud03a), TMcaxapubl
(caxapo3a, JJaKTO3a) U MOJIUCAXapPHUIbl
(kpaxmaJ, TITUKOTEH, 1EUTI0I103a).
buonornyeckue pyHKITUU YTIIEBOIOB.
JIumuapl: TPUTITUTICPUIBI,
dbochomunubl, CTEPOUIBI.

IM'unpodunbsHO-TUAPOHOOHBIE CBOWCTBA.

buonornyeckne GyHKIIMHT JIUTUIOB.
CpaBHeHHe yIIIeBOI0B, OCIIKOB 1
JIUTHI0B KaK UICTOYHUKOB SHEPTUH.
Jemoncmpayuu:

Tabnuywl u cxemvl. «YTIECBOIBI,
«JInmmmaen.

Obopyodosanue: 000pyI0BaHHE

PackpbiBath copepkaHue TEPMUHOB U
MOHSATHH: YTIIEBOBI, MOHOCAXAPHIHI,
JMcaxapu/ibl, OJIMCaxapu/ibl, TII0K03a,
pubo3a, ne3okcupudo03a, caxaposa,
JIAKTO3a, MaJIbT03a, IEeJITI003a
(keTyarTka), Kpaxmal, TIIHKOTEH;
JUTUBI, TPUTTUIEPHUIBI (KUPBI, Macia),
dbochommnuabl, CTEpOUIbI.
XapakTepu30oBaTh YIIIEBOIbI, TUTTUIBI
KaK KJIACC OPraHWYECKUX COCTMHEHUM.
KnaccudummpoBats yriaeBoabl U JIATTHATBI
110 CTPOCHUIO; TTEPEUHCIIATh (PYHKITUN
YTJICBOJIOB | JIUTIUIOB.

CxeMaTnyecku n300pakaTh CTPOCHUE
MOJIEKYJT YTJIEBOJIOB, JINTTUIOB
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JU1sl IPOBEICHUST HAOJIOICHHU,
WU3MEPEHNHN, DKCIIEPUMEHTOB

3.5 | HykieuHoBsle Hyxkneunossie kucnotsl: JJTHKu PHK. PackpriBaTh conepkaHrue TEpMUHOB U
KHCJIOThL. AT® Hyxneotnasr — MOHOMEpBI MOHATHUI: 1I€30KCUPHOOHYKIEMHOBAs
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnota (JJHK), pubonyknennonas
¢ynxun [ITHK. Ctpoenne u pynkuuu kuciota (PHK), nHykneorun,
PHK. AT®: ctpoenue u GyHKIIUH. MOJIMHYKJICOTUIHAS LIETIb
Jemoncmpayuu: (MOMMHYKIIEOTH]T), KOMIJIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, @. Kpuk, ¢dbyukuu JIHK (xpanenue u nepenaya
M. Yunkunc, P. ®pankiuH. HACJIEJICTBEHHOW MH(POPMAIIHU); BUJIBI
Tabauysl u cxemvl: PHK (undopmarnrionHasi, TpaHCIIOpTHAS,
«HyxnennoBbsle kucnotsr; JJHK», pubocomanbHas); ageHo3uHTpudochar
«buocunres 6enka», « CTpoeHue (AT®D), makposprudeckas CBsI3b.
MOJEKYIIbl ATO». XapakTepu3upoBaTh HyKJIECUHOBBIE
ObopydosaHue. CBETOBOM MUKPOCKOTI, KHUCJIOTHI KaK XUMUYECKUE COEAUHEHUS U
MUKpOIpenaparsl HOCHUTEIN HACIEACTBEHHOM
MH(pOpMALIUH.
OTmeuaTb 0COOEHHOCTH CTPOEHUS
MOJIeKyJ HyKJIenHOBBIX kuciot (JHK,
PHK) u AT®.
CxemaTHuecku n300paxarb CTPOCHUE
HYKJIEOTUJOB, MOJIEKYJ HYKJIEUHOBBIX
kucior, ATD
3.6 | McTtopus u METOIBI [{uTonorus — Hayka o KJIETKE. PackpriBaTh conep:xkaHue TEPMUHOB U

U3YUYEHUS KIIETKU.
Kinerounas teopus

Knerounas teopust — mpumep
B3aUMOJICHCTBUS UJIeH U PaKTOB
B HAYYHOM TO3HAHUHU.

IOHSATUH: KJIIETKA, IUTOJIOT U,
PACKpBIBATh COACPKAHUE MOJIOKEHUN
KJIETOYHOUN TEOPUH.

33



MeToapl u3ydeHUs KICTKH.
Jemoncmpayuu:

llopmpempur:

A. JleBeHryk, P. I'yk, T. [lIBanH,

M. llnennen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPHATBHBIX KIICTOK;
PUCYHKHU ¢ MUKpOdOoTOrpapusiMu
KJICTOK, TIOJTyYCHHBIC C TIOMOIIIHIO
CBETOBOTO U AJIEKTPOHHOT'O MHKPOCKOIA

[lepeuncnsath u XapakTepu30BaTh
OCHOBHBIE METO/IbI U3YUECHUS KIETKU:
(IpUrOTOBIIEHUE CPE3OB,

OKpalIuBaHUE, MUKPOCKOIIMPOBAHUE,
HEeHTpUyTrupoBaHue, KyJIbTUBUPOBAHNE
KJIETOK U TKaHEM)

3.7

Knertka
KaK [1eJIOCTHAasd
JKUBas CUCTEMA

KieTka kak mesnoctHas xKuBasi CUCTEMA.
OO61re NpU3HAKK KIETOK: 3aMKHYyTast
HapykHasg MemOpaHna, mojuekyisl JJHK
KaK F'€HETUYECKUH anmnapar, CHCTEMA
cuHTe3a Oenka. TUmbl KIETOK:
JYKApHUOTUYECKAs U MPOKAPUOTHIECKASI.
Oco00EHHOCTH CTPOCHUS
IIPOKAPUOTUYECKOU KIIETKHU.

Krnerounas crenka 6akrepuit. CtpoeHue
3YKapUOTHYECKOMN KJIETKA. OCHOBHBIE
OTJIMYMS PACTUTEIILHOM, )KUBOTHOU U
rpubHOM KieTku. [ToBepXHOCTHBIE
CTPYKTYPBI — KJIIETOUHAsS! CTEHKA,
TNIMKOKAJIMKC, UX (PyHKLIUU.
[Tna3smatnueckasimeMOpaHa, €e CBOWCTBA

U (PYHKILIUU.

PackpeiBaTh copepkaHne TEPMUHOB U
HNOHSITUN: KIETKH (3yKapuOTHUECKas,
MPOKapHUOTUYECKAs ), INIa3MaTHUECKas
MeMOpaHa (Tu1a3mMalieMMa), TIIMKOKaIHKC,
TPAHCIIOPT BEILIECTB (MTACCUBHBIMN,
aKTUBHBIN), SHIOUUTO3 ((arouuTos,
MUHOLIUTO3), SK301IUTO3, KIETOUHAS
CTEHKa, HYKJICOU/.

CpaBHUBaTh MEXy OO0
9YKapUOTHUYECKUE U MIPOKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3IuUHsI
B CTPOCHUHU KJIETOK OaKTepui,
KUBOTHBIX, PACTEHUHN U TprOOB
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Jemoncmpayuu:

Ilopmpempui: A. JleBeHryk, P. I'yk,

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

P. Bupxos.

Tabauyet u cxemwvi: «CTpoeHUE
AYKapUOTUYECKOU KIETKW», «CTpoeHune
KUBOTHOM KJIeTKn», «CTpoeHue
PacCTUTENIBHOU KIIETKN», « CTpOCHUE
MPOKAPUOTUUYECKOMN KIIETKH.
Obopydosanue.: CBETOBOM MUKPOCKOTI,
MUKpOTpenapaThl paCTUTEIbHbIX,
KUBOTHBIX U OaKTEpUATBLHBIX KJIETOK

3.8

CrpoeHnne
AYKapUOTHYECKOU
KJIETKH

[{uTorasma u ee OpraHou/IbI.
OnHOMEMOpaHHbIE OPTraHOUIbI KJIIETKH:
OIIC, anmapar ['oab1KH, TU30COMBL.
[TonmyaBTOHOMHBIE OPTraHOU/IbI KIIETKU:
MUTOXOHIPUH, TJIACTUIBI.
[Tpoucxoxaenre MUTOXOHAPHUIN U
niactul. Buael miactu.
HememOpanHbie OpraHOU/IbI KJIETKHU:
pHUOOCOMBI, KJIETOYHBIA IIEHTP,
HEHTPHUOJIN, PECHUUKHU, )KTYTUKH.
OYHKIIMY OPTraHOUIOB KJIETKH.
Bxurouenusi.

Snpo — perynsTopHbIi HEHTP KIIETKHU.
Crtpoenue siipa: sijiepHas 000J104Ka,
KapuoIlUia3Ma, XpOMaTUH, SAPBIIIKO.

PackpbiBaTh COJiep’KaHUE TEPMUHOB U
MOHATHUN: IUTOIJIa3Ma, OPraHOUIbI,
suomazMarudeckasceTs (J11C),
anmapart ['oJIbJ)K1, TU30COMBI, BaKyOJlb,
MUTOXOHAPHH, TUTACTUABI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pHUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIN
HEeHTp (IIEHTPOCOMa), PECHUYKH,
KT'YTUKH, BKIIFOUEHUS, SAPO, siACpHAs
000J104Ka, KapuoIjia3Ma, XpOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuchIBaTh CTPOEHUE 3YKAPUOTHUECKOMN
KJIETKH 110 U300pAKEHUSIM U

Ha MHUKpOIIpenaparax;
KJIACCU(UIIMPOBATH OPTaHOMIbI
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XpoMoCcOMBI. TpaHCIIOPT BEIIECTB

B KJIETKE.

Jemoncmpayuu:

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

T. llIBann, M. Illnennen, K. bap,

P. Bupxos.

Tabauywvl u cxemwvr: «CTpoeHue
3YKapUOTUYECKOM KIETKN», «CTpoeHue
KUBOTHOU KJIETKN», « CTpoeHUE
PaCTUTENIBHOU KIETKW», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKIY,
«Ctpoenue sapa KIETKI.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKpoOTMpenapaThl pACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnwie u npakmuueckue
pabombol:

Jlabopatopnas paborta Ne 2. «3yuenue
CTPOEHUS KJIETOK PACTEHHI, J)KUBOTHBIX U
OakTepuil MojJ MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIPENapaTax U UX OMHUCAHHE)

B 3aBHCHMOCTH OT OCOOEHHOCTEN UX
cTpoeHus (0THOMEMOpaHHBIE,
JIBYyMEeMOpaHHbIC, HEMEMOpPaHHBIC);
OTHCHIBATH (PYHKITUH KaXKOTO
OpraHoujia B KJIeTKe.
XapakTepu3oBaTh KJIETOYHOE SJIPO Kak
MECTO XpaHeHHs], iepeayn (yIBOCHUE
XpPOMOCOM) U peanu3aluu
(TpaHCKpHUIIIIKS ) HACTIECTBEHHON
MH(pOpMaAUU KIETKH.

[lepeuncriaTh ¥ OMUCHIBATH KOMITOHEHTHI
a5pa U uxX (QyHKINH;

CxeMaTtnyHO U300pakaTh CTPOCHUE
PaCTUTENBLHOU U )KUBOTHOM KJICTKHU.
OOBACHATH OMOJIOTUYECKOE 3HAUCHHE
TPaAHCTIOPTa BEUIECTB B KJIETKE

HToro yacoB 1o teme 8

Tema 4. ’KusHenesiTeJIbHOCTb KIETKH

4.1 | OOMeH BerIecTB. 2 OOMeH BelecTB, WK META00IU3M. PackpriBaTh coziepkaHne TEPMUHOB U
[InacTtuyeckuii Accumuitsinus (TIacTU4ecKuil o0OMeH) MOHSITUI: 0OMEH BELIECTB U
oomeH. dotocunTe3. U JTUCCUMIIISIIIUS (DHEPTETUUECKUM IIpeBpaIleHue YHEPTUH (METa00IHN3M),
XeMOoCUHTE3 00OMEH) — JIB€ CTOPOHBI €IMHOTO ACCUMMJISIUS, TUTACTUYECKUNA OOMEH,
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nporuecca metabonausma. Posb 3akoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B OHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubIii. Posb pepmenToB
B 0OMEHEe BEIIECTB U MPEBPAILLCHUN
JHEpruu B KieTke. POTOCUHTES.
CaetoBasi 1 TeMHOBasi (ha3bl
dboTocunTesa. Peakinu ¢potocunTe3a.
DddhexTuBHOCTH (HOTOCUHTE3A.
3HavyeHue (HOTOCUHTE3a JJIS )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpefsl
Ha (POTOCHUHTE3 U CIIOCOOBI MTOBHIIIIEHUS
€ro NMPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEeMOCHHTE3UPYIOIINE
OakTepuu. 3HaYCHUE XEeMOCHUHTE3a
JIJIs1 )KU3HU Ha 3eMJIe.
Jemoncmpayuu:

Llopmpemwi: K. A. Tumupszes.
Tabauywl u cxemol: «XITOPOTLIACTY,
«POTOCUHTES»

JTUCCUMUJISITINS, SHEPTETHUECKII 0OMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, MEPeHOCUNK
MPOTOHOB, XEMOCUHTES3.

OnuceiBaTh (HOTOCUHTE3, MPOIIECCHI,
MMPOTEKAOIINE B CBETOBOW U TEMHOBOM
dbaze.

BbISIBISITE MPUYUHHO-CIE/ICTBEHHBIC
CBSI3U MEK/TY MOTJIOIIEHUEM COTHEYHOMN
SHEPrUU XJIOPOPHIIJIOM U CHHTE30M
Mosekya ATO.

CpaBHUBATH UCXO/IHBIC BELIECTBA,
KOHEUHbIE MTPOAYKTHI U YCIOBUS
IIPOTEKAHUS PEAKIMHA CBETOBOU U
TEMHOBOH (ha3bl (POTOCHHTE3A;
CpaBHuBaTh (HOTOCUHTE3 U XEMOCHUHTE3.
OueHuBarh 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HU Ha 3emile

4.2

DHEPreTUYeCKui
oOMeH

DHepreTudeckuii 0OOMEH B KJIETKE.
Pacuiennenue BemecTs, BbIAEICHUE U
aKKyMYJIMPOBAaHHUE SHEPTUU B KIIETKE.
DTarbl JHEPreTUIECKOTO OOMEHA.
['mukonus. bpoxkeHnen ero BUbl.

PackpbiBaTh copepkaHue TEPMUHOB H
MOHSITUH: SHEPTETUUECKHUI OOMEH,
TJIUKOJIA3, MOJIOUHOKHUCIIOE OpOKECHHE,
CIIUPTOBOE OpOXKEHUE, OMOIOTUYECKOE
OKHUCJICHHUE, KJIECTOYHOE JbIXaHHE,
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Kucnoponnoe okucnenune, nium
KJIeTOUHOE AbIxaHue. OKUCIUTENbHOE
dbochopunupoBanue. IHPEKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.
Jemoncmpayuu:

Tabnuywl u cxemvi.: « TUTIBITTATAHUD,
«MeTtabonuzm», « MUTOXOHAPUS,
«HEPreTUYeCcKuii oOMeH»

JTUCCUMUTIATINSA, (PEPMEHT.
XapakTepuzoBaTh OOMEH BEIIECTB U
MpeBpalleHue YHePTUH (MeTad0IN3M)
KaK OJHO UX CBOMCTB KHUBOTO.
[TepeuncnaTh 0COOCHHOCTH
MJIACTUYECKOTO U SHEPTEeTUUECKOTO
oOMeHa B KJIETKE; yCTaHABJIMBATh
B3aMMOCBSI3b MEXKIY HUMH.

PaznuyaTh TUIIEI OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpoQHbBIH.

OnuceIBaTh 3TAIbI SHEPTETUYECKOTO
oOMeHa (TOArOTOBUTENIbHBIH,
OECKUCTOPOAHBIN, KUCTOPOIHBIN)

U CPaBHUBATH UX MEXY COOOM.
XapakTepu3oBaTh peaKIuu IIIMKOJIN3a,
OpOKEeHUSI, KJIETOYHOTO JbIXaHUS;
BBISIBIIATH IPUYNHHO-CJICCTBEHHBIC
CBSI3U MEXK]Ty TJIMKOJIU30M, KJIETOUHBIM
JIBIXaHUEM 1 CUHTE30M MOJIeKyJ1 ATO.
CpaBHuBaTh 3QHEKTUBHOCTD
OECKUCIOPOIHOTO U KUCIOPOJAHOTO
ATanoB

4.3

BbuocunTes Oenka

Peaknun MaTpuyHOIrO CUHTE3A.
I'enetnueckas nadopmarnus u JJHK.
Peanuzanus renernueckon
uH(pOPMAITUH B KIIETKE.

PackpbiBaTh conepxaHue TEPMUHOB
U NOHSTHUN: T€H, TCHETUYECKUI KO/,
MaTPUYHBIN CUHTE3, TPAHCKPUIIIIHS,
TPAHCIIAIMS, KOJIOH, aHTUKOJIOH,
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I'eneTnyeckuil Ko METO CBOMCTBA.
Tpanckpunius — MaTpUIHBIN CUHTE3
PHK. Tpancnsius — 6uocunTtes Oeska.
Oransl Tpancianuu. KogupoBanue
aMHUHOKHUCJIOT. Posib pubocomB
OonocuHTe3e Oenka.

Jemoncmpayuu:

Ilopmpemwi: H.K. KonbLoB.

Tabauyer u cxemwvr: «Ctpoenue [JHK»,
«CtpoeHnue u GyHKIIMOHUPOBAHUE TEHAY,
«Cunres 6enkay, «Pemmukamus [JHK,
«]'emeTnUeCcKU KOO».

Obopyodosanue: MOJIEIN- alTUTMKAIIAN
«Y nBoenue JIHK u Tpanckpumnms»,
«brocuHTe3 OeIKa»

pubocoMa, IeHTpasIbHAs J0TMa,
MOJIEKYJIsipHast OUOJIOTHS.

Onpenensatb CBOWCTBA FTEHETUYECKOTO
KoJ1a (TPUIIETHOCTh, OJTHO3HAYHOCTb,
BBIPOXKJICHHOCTh, YHUBEPCAIBLHOCTb,
HETEPEKPHIBAEMOCTh, HEMTPEPHIBHOCTB ).
OnuchIBaTh 3Tkl peain3alun
HaCJIeICTBEHHOM MH(OpMAIUU B KIIETKE.
CpaBHUBATH peaKIMd MaTPUIHOTO
cunte3amosiekya PHK u Genka B kietke

4.4

Hexknerounrie
(bOpMBI KUZHU —
BHPYCHI

Hexknerounsie GOpMbI )KU3HU — BUPYCHI.
HcTtopust OTKpBITHS BUPYCOB

(. Y. UBanoBckuit). OcobeHHOCTH
CTPOEHHUSI U ’KU3HEHHOIO IIUKJIa BUPYCOB.
bakrepuodaru. boneznu pactenui,
KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbBIC
BUpycaMu. Bupyc ummyHozaeduumra
yenoseka (BMY) — Bo3Oyautens CITM la.
OOpaTHast TpaHCKPUIILIMS, peBepTasa u
unTerpasa. [Ipopunakruka
pacipoCTpaHEHUs] BUPYCHBIX
3a00JIeBaHU.

PackpriBaTh copepkanne TEPMUHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHS, KATICUI,
Oakrepuodar, BUpyc UMMyHOAECPUITUTA
yenoBeka (B11Y), oHKoreHHbIe BUPYCHI.
XapakTepu3oBaTh BUPYChHI KaK
HEKJIETOUHYIO (hOPMY KHU3HH;
OCOOEHHOCTH CTPOEHUS U
KU3HEESATEIIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN ITUKIT BUPYCOB
UMMYHOJE(PHUIINTA YETOBEKa; pa3IindaTh
Ha pucyHkax BTM ((Bupyc TabauHoii
M03aukn), bakrepuodar, BUY.
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Jemoncmpayuu:

Ilopmpemuwi: J1. 1. IBaHOBCKUIA.
Tabauywvl u cxemwvl: «Bupyco»,
«bakrepuodarm»; «CtpoeHue u
KU3HEeHHbIN UK BUpyca CI1INda,
OakTepuodaray.

Obopyoosanue: MOJENb CTPYKTYPbI
JIHK; MarHuTHast MOJeb-alUINKAIUs
«CTpoeHHe KIETKU»

O60CHOBBIBATH U COOJIIOIATH MEPHI
npodIIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHHIA
(pecniupaTopHBbIe, KEITyA0IHO-
KUIICYHbIE, KJICIIEBON SHIIE(ATHT,
BUY-undexims)

Hror

O 9aCOB IIO0 TCMC

6

Tema 5. Pa3MHoOkeHNe W MHIAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

JKM3HeHHBIN MUK
KJIETKU. [lenenue
KJIETKA. MuTo3

1

KieTounbli IIUKJII, I )KU3HESHHBIN 1K
kietku. Marepdasza u Mutos.
[Iponeccrl, mpoTekaroniue B uHTEepdase.
Penukanus — peakuusi MAaTpUIHOTO
cunte3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIONIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{uTosnornyeckre OCHOBBI PA3MHOKEHUS
Y UHJMBUIYAJIBHOTO Pa3BUTHS
OpraHu3MoB. [lefeHune KIETKH — MUTO3.
Craaun muto3a. [Ipoueccsl,
MPOUCXOAIINE HA PA3HBIX CTAAUAX
MUTO3a. buosornyeckuii CMbICII MUTO3A.
[Tporpammupyemas TubGeIh KIETKA —
aroIITo3.

PackpwiBath conepkaHue TEPMUHOB U
MOHSATUI: KIETOYHBINA LIUKJ, HHTEp(Pa3a,
penyIUIMKALNS, XpOMOCOMa, KAPUOTHII,
rarjJIONIHBINA, TUIJIOMIHBINA
XPOMOCOMHBIH HAOOpP, XpOMaTHUJIBL;
MUTO3 €ro cTajuu: npodasa, Meradasa,
anadasa, Tenodasa.

OnuchIBaTh KU3HEHHBIN [IUKIT KIIETKU;
MEPEUUCIIATh U XapaKTepU30BaTh
MepUOAbl KIETOYHOIO LIUKJIA,
CpPaBHUBATH UX MEXITY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPABHUBATH
XpOMOCOMHBIE HAOOPbI KIETOK.
CpaBHMBATH CTAIMM MUTO3A.
Pa3znuuatk Ha MUKpoTnpenaparax
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Jemoncmpayuu:

Tabauywl u cxemol: «KICTOUYHBIN ITUKID,
«Pernmukanusa [JTHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeIb-anIIuKaIus «Jleaenue KIeTkny;
moxens JJHK.

Obopyodosanue: CBETOBOM MUKPOCKOIT U
Mukponpenapat «Kaproknnes B KiieTkax
KOPEUIKA JTyKa.

Jlabopamopnsie u npakmuueckue
pabombol:

JlabopaTopnas pabota Ne 3.
«HabmroneHue MuTo3a B KJIeTKax
KOHUYMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenapaTax»

Y PUCYHKAX CTaJNA MUTO3A.
PackpbIBaTh OMOJIOTUYECKUNA CMBICT
MHUTO32

5.2

DopMmBbI
Pa3MHOYKEHUS
OpraHU3MOB

®opMbI pa3MHOKEHHUS OPTAHU3MOB:
OecroJioe U MoJoBoE.

Bupl 6ecniosioro pa3sMHOXKEHHUS:
JieJICeHUEe HAJBOE U MTOYKOBAaHUE OJTHO-
Y MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHuUE,
BETr€TaTUBHOE PA3MHOKEHHE.
HckyccTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €T0 3HAYCHHE
JUTSICEJIEKIUU.

[TonoBoe pazMHOXKEHUE, ETOOTINYUSA
oT 0ecIoJIorO.

Jemoncmpayuu:

PackpwiBaTh copepkaHue TEPMUHOB
Y TIOHSITUIA: PA3MHOXEHUE, KIJIOH,
MTOJIOBBIC KJIICTKH (raMeThl),
ANLEKJIETKA, CIIEPMATO30M 1, 3UTOTA,
JICJICHHUE HAJIBOE, IIOUKOBAHUE,
criopyJisinus, parMeHTaIus,
BEreTaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHUE, OTbIJICHHE,
JIBOMTHOE OTJIOJIOTBOPEHUE, TTOJIOBBIC
JKEJIe3bl, CCMCHHUKH, SMIHUKH,
OIUIOJIOTBOPEHUE (HAPYIKHOE,
BHYTpPEHHEE).
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Tabauywvl u cxemovl: «POPMBI
Pa3sMHOXKEHUS OPTAHU3MOBY, «/IBOMHOE
OIUIOAOTBOPEHUE YIIBETKOBBIX
pacTeHu», «/lerenue KieTku
OakTepumn», «BeretaTuBHOE
pa3MHOXKEHUE pacTeHui», «CTpoeHune
ITOJIOBBIX KJIETOK

XapakTepu3oBaTb 0COOCHHOCTH

¥ 3HaYeHHE OECIIONIOT0 U MOJI0BOTO
CHIO0COO0B Pa3MHOKEHUS.

Boiaensate Bubl Oecronoro
Pa3MHOKEHUS; BBISBIISITH B3aMOCBSI3U
Mexay (popmamu u cnocodamu
pPa3MHOKEHUs, U UX OMOJIOTMYECKUM
3HAYCHUEM.

Brnanets mpuémamu BereTaTHBHOTO
Pa3MHOKEHUS KyJIbTYPHBIX paCTCHHI
(Ha mpuMepe KOMHATHBIX).
XapakTepu30BaTh MOJOBBIE KIETKU:
SAWLIEKJIETKH, CTIEPMAaTO30U/IbI;
BBISIBJISITH OCOOEHHOCTH

UXCTPOEHHUS

5.3

Meiios

Meiios. Ctaguu meno3a. [Ipoueccsi,
POUCXOJIAIIME HA CTAIUSIX ME03a.
IToBenenne XxpoMOCOM B MENO3€.
Kpoccunrosep. brosiornueckunii CMbICIT
Y 3HaYCHHE MENO03a.

Jemoncmpayuu:

Tabauywl u cxemol: «JleneHne KICTKN,
«Menosy.

Obopyoosanue: mogenb JIHK;
MarHuTHasi MOJCIb-alTUTUKALIUS
«/leneHue KICTKN»

PackpwiBath conepkaHue TEPMUHOB U
MOHATHUN: MEH03, KOHBIOT a1
XPOMOCOM, IEPEKPECT (KPOCCHHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepu3oBaTh ME03 Kak crocod
KJICTOYHOTO ICJICHHSI; OITUCHIBAaTh ME103
M0 CTaJusIM; CPAaBHUBATH CTAJNU MeH03a
1 MUTO3A.

PaznuyaTh Ha pUCYHKAX CTaIUU MEi03a;
PacKphIBaTh OMOJIOTMYECKOS 3HAUCHUE
MEHo03a
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5.4

OO6pazoBanHue u

I'ameTorenes — Imponcecce 06p330BaHI/I$I

PackpeiBaTh conep:kaHue TEPMUHOB U

pPa3BUTHE MOJOBBIX MOJIOBBIX KJIETOK y>KHUBOTHBIX. MOHSTHI: TAMETOT€HE3, CIIEPMATOTeHE3,
KJIETOK. [TonoBble xene3bl: CEeMEHHUKU U OOTeHE3, CIIEPMATO30U/l, AKPOCOMA,
OmnogoTBopenue anyHukd. OOpa3zoBaHUE U Pa3BUTHE AWIEKIIETKA, [OJIAPHBIE TEJbLA.
MOJIOBBIX KJIETOK — raMeT (CIIepMaTo30u, | XapaKTepUu30BaTh OCOOCHHOCTH
SUIIEKIIETKA) — ClIEpMATOTeHEe3 U ramMeToreHe3a y *)KUBOTHBIX U €ro CTaJIuu;
ooreHe3. OCOOEHHOCTH CTPOCHUS MIOJIOBBIE KJIETKH KMBOTHBIX U OMKICHIBATH
AUIEKIETOK U CIIEPMAaTO30UI0B. IIPOLIECC UX PA3BUTH.
OmnomorBopenue. [TapreHorenes. CpaBHHBaTh ClIEPMATOIE€HE3 U OOTEHE3.
Jemoncmpayuu: OnuceIBaTh OIIOOTBOPEHHE,
Tabnuysl u cxemul: «IIpsiMoen HempsMoe | OMOIOTHYECKOE 3HAYCHHE
pa3Butue», «l'ameTorenes OIIOTOTBOPCHHUA
y MJIEKOIIUTAIOIINXH YEIOBEKaY.
Obopyodosanue: MOJeIL MeTadazHOU
XPOMOCOMBI, MUKPOCKOII,
MuKporpenapatsl «CriepMaTo30uabl
MJICKOTIUTAIONIETO», « SIMIIeKIeTKa
MJIEKOITUTAOILIET 0.
Jlabopamopnwie u npakmuueckue
pabomol:
JlaGoparopHas padota Ne 4. «3yueHue
CTPOEHHSI TOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpOIpenaparax»
5.5 | UnauBuayanpHOE NuauBuyansHOE pa3BuThe (OHTOreHe3). | PackpwiBaTh coqepikaHne TEPMUHOB
pa3BUTHE OMOpHOHANIBHOE Pa3BUTHE Y TIOHSATUI: OHTOT€HE3, IMOPUOTEHE3,
OpraHU3MOB (oMOpHorenes). Jrarnbl SMOPUOHATILHOTO | 3UT0Ta, APOOICHHUE, OJIaCTOMEpHI,

Pa3BUTHA Yy ITIO3BOHOYHLIX )KMBOTHBIX:

MopyJa, 6actysa, 6J1IacTOIeb,
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IpobIieHue, racTpyJIsIus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TpsiMoe (JTMIMHOYHOE).
Brnusinue cpenpl Ha pa3BuTHE
OpPraHU3MOB; (PAKTOPBI, CIIOCOOHBIE
BBI3BIBATh BPOXKJICHHBIEC YPOJICTBA.

Poct u passutne pacrennii. OHTOreHE3
LBETKOBOT'O PACTEHUSI: CTPOEHUE CEMEHH,
CTaIuM Pa3BHUTHI.

Jemoncmpayuu:

Tabnuywvl u cxemol: «OCHOBHBIE CTAIUU
OHTOTeHEe3a», «[Ipsimoe n HenpsaAMoe
pa3BuUTHE», «/IBOMHOE OIJIONOTBOPEHHE
YIBETKOBBIX paCTEHUII»

racTpyina, HelpyJia, OpraHOTeHE3;
3apOABIIIEBBICIIUCTKHU: IKTOAEPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TIPSIMOE
1 HenpsiMoe (JTMIMHOYHOE); MeTaMop(o3,
Meracropa, MHKPOCIIOpa, MbUIBIIEBOE
3€pPHO, CIIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.
OnpenensiTe 3Tanbl SMOPUOHAIBHOTO
Pa3BUTHS XOPJIOBBIX HAa CXEMaX U
mpernaparax v OMUCHIBAThH MPOIIECCHI,
MIPOUCXOISIIIINE HAa KAXKJIOM JTarle.
CpaBHUBAaTh NEPUO/IbI OHTOTCHE3A;
MPSAMOE U HETIPSMOE (JTUIMHOYHOE)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOABIIIN YeJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBICHATH OMOJIOTMYECKOE 3HAYCHUE
pa3BUTHS C METaMOP(HO30M;
OTpHUIIATEIHLHOE BIUSHUE aJIKOTOJIS,
HUKOTHHA U JAPYTUX TEPATOT€HHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeJI0BEKa.

OnuceiBaTh MPOLECC ABOMHOTO
OTTOIOTBOPCHHMS Y IIBETKOBBIX
pacTeHU

HToro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M K3MEHYHUBOCTH OPraHU3MOB

6.1 | ['eneTuka — Hayka 1 [Ipenmer u 3a1a4M TEHETUKH. PackpsiBaTh cojiepkaHuE TEPMUHOB U

0 HACJIEACTBEHHOCTH Ponb nuronoruu u sSMOpHoOIOTUN MOHSATHUH: TeH, TEHOM, TeHOTHUII, ()EHOTHITI,

Y U3MEHYUBOCTU B CTAHOBJICHUM I'€HETUKU. Bxian XPOMOCOMBI, aJlJIeIbHbIE TE€HBI (aJUIeIN),
POCCHICKUX U 3apyOEkKHBIX YUEHBIX B TOMO3UT0Ta, F€TEPO3UTOTA,
pa3BUTHE TEHETUKHU. MEeTOAbl TCHETUKH JIOMUHAHTHBIN MPU3HAK (T€H),
(ruOpUIOIOTUYECKUH, pEeLeCCUBHBIN MpHU3HAK (T€H), YUCTas
LUTOT€HETUYECKUN, MOJIEKYJISIPHO- JIMHUSL, TUOPUI.
TCHETUYECKUI). [lepeuncnsaTh U XapakTepHU30BaAThH
OCHOBHBIEC TEHETUYECKUE TTOHSITHUA. METO/Ibl TEHETUKH: THOPUIOIOTUYECKHM,
['eHeTnyeckasi CHMBOJIMKA, LUTOT€HETUYECKUN, MOJIEKYJISIPHO-
UCIIOJIb3yeMasi B CXeMax CKpELIMBaHUN. T€HETUYECKUI; TOMUHAHTHBIE U
Jemoncmpayuu: pELIECCUBHBIE MPU3HAKU PACTEHUN 1
llopmpemuwi: I'. Mennens, T. Mopras, JKUBOTHBIX.
H. 1. Basunosg, C. C. UeTBepuKoB, ITonb30BaThCS FEHETUYECKOM
H. B. Tumodeen-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKON
Obopyoosanue.: MOJENb- allTUTUKALUS JUTS 3aMACU TEHOTUITMYECKUX CXEM
«MoOHOTHOPUTHOE CKPEIIUBAHKE, CKpelIUBaHUS
repOapuii «['opox moceBHOI»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACJIEIOBAHUS PackpsIBaTh coziepkaHuE TEPMUHOB

HACJICIOBAHUS MPU3HAKOB, YCTAHOBJICHHbIC Y TIOHSATHUI: MOHOTHOPUTHOE

IIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpelniuBanue, (EeHOTUITMYECKHE

Mounorubpumgnoe CKpellluBaHue. 3aKOHEIMHO0Opa3us IPYIIbl, THOPUIOIOTUUECCKUNA METO/I,

CKpEILINBAHUE rUOpUIOB MEPBOTO MOKOJIeHUs. [IpaBuiio | YUCThIC TMHUH, JOMHUHHUPOBAHNE TEHOB

JOMUHUPOBAHMS. 3aKOH pacIIeTICHUS
MPU3HAKOB. [ MMOTE3a YUCTOTHI TaMeET.
[TosiHOEHM HEMOJIHOE TOMUHUPOBAHUE.

(TmoJiHOE, HETIOIHOE ), paclIeIIeHHe
B ITOTOMCTBE.
OnuceIBaTh METOIUKY MTPOBEICHUS
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Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauysl u cxemovl. «MOHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIlIEIUICHUS U €ro
LHUTOT€HETHYECKAs] OCHOBa», «3aKOH
YUCTOTHI TAMET).

Obopyoosanue:

MoJeNH-anIuKauu « MoHoruOpuaHoe
CKpeuiuBanue», «Hemomnnoe
JOMHHHUPOBaHUE», repoapuid «I opox
IIOCEBHON

I'. MeH1e11eMOTIBITOB 10 U3YYEHUIO
HACJIEIOBAHUS OJIHOU Mapbl MPU3HAKOB
y TOpOXa IMOCEBHOTO.

PackpeiBaTh conaep:kaHue 3aKOHOB
eIMHOO00pa3usi THOPUIOB IEPBOTO
MTOKOJICHUS U 3aKOHA PACILIETUICHHUS.
OOBICHATH TUIIOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMbl MOHOTHOPUTHOTO
CKpeNIMBaHus, OOBACHSITH €T0
UTOJIOTUYECKHE OCHOBBI U pEIIaTh
TEHETUYECKUE 3a0a4U

Ha MOHOTHOpUJIHOE CKpEIMBAHUE

6.3

Jurubpuxoe
CKpEIIIUBAHHUE.
3aKOH HE3aBUCUMOT'O
HaCIIeIOBaHUS
MIPU3HAKOB

JluruOpuaHoe ckpeluBanue. 3aKkoH
HE3aBHUCUMOTO HACJIeIOBAHUS
npu3HakoB. [luToreHeTnyeckre OCHOBBI
TUTHOPUIHOTO CKPEIIUBAHMS.
AHanu3upytomiee CKperuBaHue.
Hcnonb3oBaHue aHATU3UPYIOIIETO
CKpEITUBAHUS VIS OTIPEACIICHHUSI
TE€HOTHUIIAa OCOOH.

Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauyvt u cxemwvl: «JIurudpuanoe
ckpenmuBanuey, « [ {luronornueckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHMS.
Obopyoosanue. MOJENb- alITUTAKAIIIS
«JIuruOpuHOE CKpEIIuBaHUEY

PackpeiBaTh conepkaHue TEPMUHOB U
MOHATHUM: TUTHOPUIHOE CKpEIIUBaHUE,
AHAIM3UPYIONIEE CKPEIIMBAHUE.
OmnmceiBaTh OonbITH I'. MeHaens

110 U3YYEHUIO HACJICIOBAHMS JBYX Tap
MPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpriBaTh comepkaHue 3aKOHa

HC3aBUCHUMOI'OHACJICAOBAHUA ITPU3HAKOB.

IIpumeHsITP MaTEMaTUYECKUN pACYET
C TOMOUIBIO METOAA MEPEMHOKEHUS
BEPOSITHOCTEN M 3aMUCh C MOMOIIBIO
(hCHOTHITHMYECKUX PAJTUKATIOB
paclIeIIeHUs TPU3HAKOB Y MOTOMKOB
1o (EHOTHITY Y TCHOTHUITY.
3anuchiBaTh CXEMbl TUTHOPUIHOTO
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CKpEILMBaHUs, OOBSICHITH €TO
LIATOJIOTUYECKNE OCHOBBI U PEIIATh
TeHETUYECKUE 3a/1a4H Ha TUTHOPHUIHOE
CKpELIMBAHNE

6.4

CuermieHHoOe
HacJIeJOBaHHUE
MIPU3HAKOB

CueruieHHOE HacJIeI0BaHKE TPU3HAKOB.
Pabota T. MopraHa 1o clierjieHHOMY
HaclieI0BaHHI0 TeHOB. HapymieHue
CLICIJICHHS TEHOB B PE3YJIbTATE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpayuu:

Ilopmpemuwi: T. Mopras.

Tabnuywl u cxemol: «Meno3y,
«I'eHeTH4eCKHEe KapThl PACTEHUN,
KUBOTHBIX U YEIIOBEKaAY,
«B3aumoaenicTBre aljieIbHBIX T€HOBY.
Obopyoosanue.: MUKpoOIIpenapar
«JIpo3oduna» (Hopma, MyTartuu GopmsI
KPBUIBEB U OKPACKU TE€Ja), MUKPOCKOIL,
Mozenb-anmukamnus «llepekpéct
XPOMOCOM.

Jlabopamopnvie u npakmuueckue
pabombol:

Jlabopatopnas padota Ne 5. «3yuenue
pe3yJIbTaTOB MOHOTUOPHUIHOTO

U IUTHOPUTHOTO CKPEIIUBaHUS

PackpbiBaTh cofiep>KaHME TEPMUHOB U
MOHSITHH: CILEIUICHHOE HacjeJI0BaHUE
MIPU3HAKOB, PEKOMOWHAIIMS T'€HOB,
TEHETUYECKUE KAPThl XPOMOCOM,
MOpraHuja.

Ha3piBaTh OCHOBHBIC MOJIOKCHUS
XPOMOCOMHOM TEOPUHU
HacieacTBeHHoCcTH T. Moprana;
PacKpbIBaTh COJIEpIKaHUE PAOOTHI

T. Moprana 1o CuerieHHOMY
HACJIEJIOBAHUIO TEHOB U IPUYUHBI
HAPYIIEHUS CUETUJICHUS MEXKy T€HAMMU.
3anuchIBaTh CXEMbI CKPEIUBAHUS

TMIpY CLEIJICHHOM HaCIIEIOBaHUH,
OOBSACHSITH MPUYMUHBI PEKOMOMHAITUU
TE€HOB, ONPEEIISTh YACIIO TPy
CLIETIJICHUS T€HOB; peIIaTh TEHETUYECKHUE
3aJlauM Ha CICTIJICHHOE HAcJeq0BaHNE
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y Ip030(HIIBI HA TOTOBBIX
MUKpOITperapaTax»

6.5 | I'eneruka moa. I'enernka nosna. XpoMOCOMHOE PackpbIBaTh cofiepkaHue TEPMUHOB U
Hacnenosanue onpeesieHUe noJia. AyTOCOMBI U MOHSATUI: XPOMOCOMHBIN HAOOP,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. ' OMOTaMeTHBIE U | @yTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CLEIICHHBIX C IT0JIOM reTeporaMeTHbIe OPraHU3MBbl. rOMOT'aMETHBIN 01, FETEPOraMeTHBIN

Hacnenosanue nprus3HakoB, CHEIUIEHHBIX | I1OJI, CLETUIEHHOE € IIOJIOM HACJIEq0BaHNE
C IIOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBSICHATH ITUTOJOTHYECKHE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXAHU3MAa OIIPEIEIICHUS
H.M. BaBuiios. 110J1a y pa3JINYHbIX OPraHU3MOB.
Tabnuywvl u cxemsi: «I'eHeTHKA MTOJIAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACIIEOBaHUS, HACJIEI0BAHMS TPU3HAKOB, CLIETIEHHBIX
CUEIUVIEHHOTO C MoJIoM», «KapruoTuibl Y HE CLEIUICHHBIX CcrojoM. Pemartp
YeJIOBEKa U KMBOTHBIX) T€HETUYECKHUE 3a/1a4X HA HACJIEIOBAHNE
CLEIUICHHBIX C MOJIOM IPU3HAKOB

6.6 | I3MeH4nBOCTS. N3meHunBOCTh. BHabl N3MEHUNBOCTH: PackpbiBaTh copepkaHue TEPMUHOB U
Henacnencrennas HEHACJIeJICTBEHHAs U HACJICACTBEHHAs!. MOHSATUI: U3BMEHUYUBOCTb,

W3MEHUYUBOCTb Pons cpenpl B HEHACIIEICTBEHHOM HACJIEICTBEHHAs! N3MEHUYNBOCTb,

WU3MEHYMBOCTU. XaPAKTEPUCTUKA
MOIU(PUKATUIOHHOW U3MEHUYHUBOCTH.
BapuanmoHHbI psa M BapualOHHAs
kpuBas. Hopma peakiuu npusHaka.
KonnuecTBeHHBIE M KAYECTBEHHBIE
IPU3HAKU U UX HOPMA PEaKLUU.
CroiicTBaMO M (PUKAIIMOHHOMN
U3MEHYHUBOCTH.

HEHACJIEACTBEHHAs U3MEHYUBOCTD,
MO U (DUKAIIMOHHAS U3MEHYUBOCTb,
BapUAIIMOHHBIN PsIJI, BApHAHTA,
BapuallMOHHAsT KPUBas, MPU3HAK,
HOpMa PeakIfy, KOJTHYCCTBCHHBIC U
KaueCTBCHHBIC TTPU3HAKH.
KimaccudgummpoBaTh BUIBI
W3MEHYMBOCTH U BBIABIATH UX
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Jemoncmpayuu:

Tabauywvl u cxemvl: «Buabl
U3MEHUYUBOCTIY, «MoaudukamoHHas
M3MEHUYHUBOCTDY.

Jlabopamopnvie u npakmuueckue
paoomul:

JlabopatopHas padota Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOEHUE BAPUAIIMOHHOTO psijfia !
BapUALIMOHHON KPHUBON»

OHOJIOTUYECKHE OCOOECHHOCTH.
IlepeuncnsaTh cBOMCTBA
MOAN(PUKAIMMOHHON N3MEHUYNBOCTH U

OOBSCHATH €€ 3HaUEHUE /I OPTAaHNU3MOB.

PaznuyaTe KOJIMYECTBEHHBIE U
KaueCTBEHHBIC [TPU3HAKH; CTPOUTH
BAPUALIMOHHBIN psJl, BAPUALIMOHHYO
KPUBYIO, BBIUYUCIISATh CPEHEE 3HAUCHUE
MpU3HAKa

6.7

HaCJIeI[CTBeHHaH
N3MCHYHNBOCTD

HacnencrBenHast, uny reHOTUIIAYECKAst
u3MeHunBoCcTh. KoMOnHaTHBHAs
W3MEHYMBOCTh. MeHO03 1 NOJI0BOM
IpolLIecC — OCHOBa KOMOWHATUBHOM
U3MEHYMBOCTU. MyTallMOHHAS
U3MEHYMBOCT.

Knaccudukanus mytanmii: TeHHbBIE,
XPOMOCOMHBIE€, TEHOMHBIE.
YacToTa 1 NpUYMHBI My TalUN.
MyTarennbie GaKkTOPBHI.

3aKOH TOMOJIOTHYECKUX PsIJIOB

B HACJIEJICTBEHHON NU3MEHYMBOCTHU
H. 1. BaBunosa. Buesaepuas
HACJIEICTBEHHOCTh U U3MEHUYUBOCTb.
Jemoncmpayuu:

Ilopmpemui: I'. ne ®pus, H. 1. BaBunos.

Tabauyvt u cxemwvl: «MyTallMOHHAS

PackpeiBaTh conep:kaHue TEPMUHOB U
IIOHATHN: HACJICACTBEHHAs
U3MEHYMBOCTh, KOMOWHATUBHAS
U3MEHYUBOCTh, MyTAallMOHHAS
U3MEHYUBOCTb, MyTaHT, MyTallUU:
T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINNIONINSA, aHCYILIION WA, MyTar CHEI.

XapakTepu30oBaTh HACIEICTBEHHYIO
W3MEHUYHMBOCTb; (OPMYIHPOBATH 3aKOH
TOMOJIOTUYECKUX PSAIOB

B HACJIE€JACTBEHHOW U3MEHYMBOCTHU

H. U. BaBunosa u 00BSACHATH €ro
3HaYeHUeJIsl OMOJIOTUU U CEJIEKIIUU.
KnaccuduimpoBats MyTanuu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE Y TPUBOJIUTH
[IPUMEPBI My TaLUM.

OOBICHATH NPUYMHBI BO3SHUKHOBEHUS
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W3MEHYUBOCTHY.

Obopydosanue: MUKPOCKOII,
Mukponpenapar «/Ipozoduiia» (Hopma,
MyTaIuu GOpMBI KPBUTBEB B OKpacKa
Tesa); KOMHATHBIE PACTEHUS C TIECTPO
OKpPacKoOM JINCTHEB.

Jlabopamopnsie u npakmuueckue
pabombol:

JlaboparopHas padota Ne 7. « AHanu3
MyTalui y 1po30(uiibl Ha TOTOBBIX
MHUKpOIIpenapaTax»

MYTalui, posib (PaKTOPOB-MyTareHOB.
CpaBHUBaTh BUBI MyTalluii; BBISIBIIATH
IIPUYUHBI HACJIEACTBEHHOU
M3MEHUYMBOCTU, UCTOUYHUKHU MyTareHOB
B OKpYKarolei cpene (KOCBEHHO).
XapakTepu3oBaTh BHESJEPHYIO
HACJIEICTBEHHOCTh U U3MEHUYUBOCTh

6.8

['eneTuka 4yegoBeka

I'enernka yenoseka. Kapuorun
YyeJIOBEeKa.

OCHOBHBIE METO/Ibl TCHETHUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEIIOBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJIIPHO-TEHETUYECKUM.
CoBpeMeHHOE OIpe/IeSICHUE TeHOTUTIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FCHOTUIIUPOBAHUE, B TOM YHUCJIIC

¢ noMomiwto ITIP-ananu3a.
HacnencrBenHbie 3a001€BaHUS
YeJI0BEKa: TeHHEIE 00J1e3HU, 001e3HU

C HACJICACTBEHHOM
MIPEAPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE
0one3an. CoMaTHUECKUE U
T€HEPATUBHBIE MYTAaIIHUH.

PackpriBatTh cosiep:kaHre TEPMUHOB U
ITOHATHN: KAPUOTUII YEIOBEKA,
LHATOT€HETUYECKUI METO/I,
re€HEaJOTMYECKUN METOI, POAOCIIOBHBIE,
OJIN3HELIOBBIN METO/I, HACTIEICTBCHHBIC
0oJie3HH: (MOHOTEHHBIE,

C HAaCJIEICTBEHHOMN
MPEAPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE), MEJTUKO-TEHETUUECKOE
KOHCYJIbTUPOBAHHE.

[lepeuncnaTb 0COOEHHOCTU U3yYCHUS
T€HETUKH Y€JIOBEKA; MPUBOJIUTD
MpUMEPHI HACIIEICTBEHHBIX O0JIe3HEeN
YeJI0BEKA, XapaKTepU30BaTh METOJIbI UX
npoduIaKTUKHU; 000CHOBBIBATH 3HAUEHHUE
MEJIMKO-T€HETHYECKOTO
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CrtBosioBbie KieTKU. [IpUHIUIIBI
3I0pPOBOT0 00pa3a KU3HU, TUATHOCTHKH,
poUIAKTHKY U JICUEHUS TCHETUYECKUX
OonesHei. MeauKko-TeHETHIECKOe
KOHCYJIbTUPOBaHKE. 3HAUYCHUE
MEIUIIMHCKOM T€HETUKHU

B IIPEOTBPAIICHUU U JICUCHUU
TeHEeTUYECKHUX 3a00JIeBaHM YeIOBEKa.
Jemoncmpayuu:

Tabnuywvl u cxemwl: «HacnenoBanue
pesyc-dakropay, «['eHeTHKa rpyI
KPOBUY.

Jlabopamopnvle u npakmuyeckue
pabomboi:

[TpakTuaeckas pabora Ne 2.
«CocTtaBiieHHE U aHAJIU3 POJAOCIOBHBIX
YEJIOBEKa»

KOHCYJIbTUPOBAHHSI.
BhIsSBISATE U CpaBHUBATh MEXIY COOOM
JIOMUHAHTHBIE Y PELIECCUBHBIE IIPU3HAKU
YEIJI0BEKA.

CocCTaBiATh U AHAIM3UPOBATH
POIOCIIOBHBIE YEI0BEKA

Htoro yacoB no teme 8
Tema /. Cesiekuusi OpraHusMoB, OCHOBbI OMOTEXHOJIOTHH
7.1 | Cenexuus Kak HayKa 1 Ceneknus Kak HayKa U IPoIiecc. PackpsiBaTh coaep:kaHue TEPMUHOB

U TIpoIrecc

3apOoKIECHUE CENEKIMU U JOMECTHUKALIUS.
VYuenue H. U. BaBunosa o uenTpax
MHOT000pa3usi U MPOUCXOKACHUS
KYJBTYPHBIX PACTCHHM.

L{eHTpbI MPOUCXOKICHHS JOMAITHUX
AKUBOTHBIX.

Copr, nopozaa, mramMm.

Y TIOHSITUI: CEJIEKIIUSI, COPT, MOPO/Ia,
HITaMM, JOMECTUKAIUS, NN
OJIOMAIlIHUBaHUE, LIEHTPbI
MHOT000pa3us U MPOUCXOKIACHUS
KyJbTYPHBIX PACTCHHUH U
KUBOTHBIX, THOPHUIN3ALINA,
MCKYCCTBEHHBIN OTOOP.




Jemoncmpayuu:

llopmpemui: H. 1. BaBunos.
Tabauyvt u cxemol. kapTa «LleHTpHI
MHOT000pa3us U MPOUCXOKICHUS
KYJIbTYPHBIXpacTeHUI», «I1opobl
JOMaIIHUX KUBOTHBIX», «CopTa
KYJBTYPHBIX PACTEHUIN.
Obopydosanue.: MyJISKU TIOA0B U
KOPHEIUIO0B AUKUX (POpM U
KYJBbTYpPHBIX COPTOB PAaCTEHUI;
repbapuii «CenbCKOX03SICTBEHHBIC
pacTeHHsD)

Ha3bpiBaTh U CpaBHMBATH OCHOBHBIEC
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenne H. 1. BaBunosa

O LIEHTPaX MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHMI; pa3auyaTh HEHTPHI HA KapTe
MHUpA, CBSI3bIBATH UX MECTOIMOJIOKEHUE
C OYaramMu BO3HUKHOBEHUS IPEBHEUIITUX
[UBUJIN3ALIUN.

CpaBHHBATh cOpTa KyJIbTYPHBIX
pacTeHUM, MOPObI JOMAITHUX
KUBOTHBIX U UX JUKHUX ITPEIKOB.
OueHuBaTh POJIb CENEKIUU

B 00€CIIEUeHUH MPOJOBOJILCTBEHHON
0e30I1aCHOCTH YEJI0BEYCCTBA

7.2

MeTtoasl
JIOCTHIKECHUS
CEJIEKLIUH PACTEHUIN
1 KUBOTHBIX

CoBpeMEHHBIE METO/IBI CEJIEKIUU.
MaccoBblii 1 UHANBUAYAIbHBINA OTOOPHI
B CEJICKLIUU PACTEHUN U JKUBOTHBIX.
OueHka 3KcTepbepa.
biM3KOpOACTBEHHOE CKPEIMBAHUE —
UHOpuANHT. Yucrast TuHuS.
CxpelrBaHue YUCTHIX JTUHUMN.
I'erepo3suc, niu rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtnanéHHas
rudpuau3anys u e€ yCrexu.
HckycCcTBEHHBIN MyTareHes U IOJIyYEeHUE
NOJIMIUIOUIOB. JIOCTHIKEHUS CENEKINN

PackpbiBath copepkaHue TEPMUHOB U
MOHSTUI: UCKYCCTBEHHBIA OTOOD,
MacCOBbI 0TOOp, UHANBUIY AJTbHBIN
0oTOOP, IKCTEPhEP, OIM3KOPOJACTBEHHOE
CKpeIlUBaHUE, YUCTasl JTUHUS, TETEPO3UC,
HEPOJCTBEHHOE CKPEIINBAHHUE,
HCKYCCTBEHHBI MyTareHes,
nonumionibl. CpaBHUBATH (POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO U
WHIUBU Ty AJIBHOTO), BUIBI
rubpuan3anuu (OJIU3KOPOICTBEHHON U
OTJIaJICHHOM ), CTIOCOOBI MOTYUYEHUS
MTOJIUTIOUOB.
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PaCTEHHI, 5)KUBOTHBIX U
MUKPOOPTaHU3MOB.

Jemoncmpayuu:

llopmpemuwi: . B. MuuypuHs,

I'. JI. Kapnieuenko, M. ®@. 11BaHOB.
Tabauywl u cxemol: «OTHATCHHAS
rubpuanzanus», «PadboTel akajgeMuka
M. @. UBaHoBay, «Ilomumnmongus».
Obopyoosanue.: MyJSHKH TUIOI0B U
KOPHEIUIO0B AUKUX (POpM U
KYJbTYPHBIX COPTOB PACTEHUM.
Jlabopamopnwle u npakmuueckue
pabombol:

Dkckypeusi «OCHOBHBIE METO/IBI U
JTOCTUKEHUS CEJIEKIIUN PACTCHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IUIEMEHHYIO0 depmy,
COPTOUCTIBITATENIbHBIA YYaCTOK

WJIU TETTUYHOE XO3SIMCTBO)

[TpuBOINTE MPUMEPHI JOCTUKECHUN
CEJICKLIUH PACTECHUN U JKUBOTHBIX

7.3

buorexaonorusa
KaK OTpaciib
MPOM3BO/ICTBA

buorexnonorus KakK 0oTpaciib
IPOU3BOJICTBA. | €HHAsA MHKEHEPUS.
Otanbl co3aanus pekomOunanTHoi JJHK
Y TPAHCT€HHBIX OpraHu3MoB. KiierouHnas
uHxxeHepusa. Kinerounblie KyJIbTypBl.
MUKpPOKIIOHAIBHOE Pa3MHOKEHHE
pacrenuii. KnonupoBanue
BBICOKOIIPOYKTUBHBIX

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATUI: OMOTEXHOJIOTHS, KJIETOYHAS
WHXXECHEpUs, TeHHAAUHKECHEPHS,
KJIOHUPOBAHUE, TPAHCT€HHBIE
opranusmbl, MO (reHeTudecku
MOIU(ULIMPOBAHHBIE OPTraHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpPAacib IPOU3BOACTBA, OCHOBHBIE
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CEIBbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTMYECKUE U STUISCKHE HpO6H€MBI.

I'MO — reneTruuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
OuoTexHOJI0THNY, «KiIeTOUHbBIE
KYJBTYPBI U KIOHUPOBAHHEY,
«KOHCTpyHpOBaHHUEHN TIEPEHOC TEHOB,
XPOMOCOM

JIOCTHKEHUSI OMOTEXHOJIOTUM B 00JIaCTH
MIPOMBITIUICHHOCTH, CEJTLCKOTO XO3MCTBA

U METUITUHBI.
[lepeuncnsTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI M JIOCTH)KCHUS
OMOMH)KEHEPHU.

OOcyKIaTh 9KOJOTUYECKHUE U
ATUYECKHE aCTICKThI HEKOTOPHIX
UCCJIEIOBaHMM B 001aCTH
OMOTEeXHOJIOTUH (KJIOHUPOBAHUSA,
HCKYCCTBEHHOI'O OIUIOJIOTBOPEHUS,
HaIpaBJICHHOTO N3MCHCHUSI TEHOMA U
CO3/IaHUsI TPAHCTEHHBIX OPTaHU3MOB)

Hroro yacoB no teme 3
Pe3epBHOE Bpemst 1
OBHIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpeMera

Ne
/11

KomnuectBO
YacoB

[IporpammHoe conepkanue

OCHOBHBIE BUJIBI JICATCIIBHOCTH
00yJaromuxcs

Tema 1. DBoJMIOLHOHHAA OHOJIOTHA

1.1 | DBosronus ¥ METOIBI

€€ U3y4eHUs

1

[IpeanocbUIKM BOBHUKHOBEHUS
HBOJIIOIIMOHHON TEOPUU. DBOJIIOIIMOHHAS
TeOpus U €€ MECTO B OMOJIOTUH.
Bimstnue 3BOIFOIMOHHOM TEOPUHN

Ha pa3BUTHE OMOJIOTHH U JPYTUXHAYK.
CBuETENBCTBA SBOIOLUN.
[TaneonTonornyeckue:
MOCJIEIOBATEIBHOCTD MOSIBJICHHS BUJIOB
B MAJICOHTOJIOTUYECKOM JIETOIUCH,
nepexoaHbie (POPMBI.
buoreorpaguyeckue: cxoacTso u
paznmuuue (ayH udiop MaTEpUKOB U
OCTPOBOB. DMOPHOJIOrMUECKHE: CXO/ICTBA
U pa3ianyuusi SMOPUOHOB Pa3HbIX BHJIOB
MIO3BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE:
rOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
pYJIUMEHTApHBIE OPTraHbl, aTABU3MBI.
MounekynsipHO-OMOXUMUYECKHUE:
CXOJICTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX

PackpbIBaTh cosiepkaHuEe TEPMUHOB U
TTOHSATHI: YBOJIFOITHS, IIEPEXO THBIC
(bopMBI, GUITOTEHETUICCKUAEC PSIBI,
BH/IbI-OHJICMHUKH, BUIBI-PCIIUKTHI,
3aKOH 3apO/IBIIICBOTO CXOJICTBA,
OMOreHEeTHYECKUH 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyIUMEHTApHBIC OPTaHEI,
aTaBU3MBI.

[TepeunciaTh OCHOBHBIC ATAIBI Pa3BUTHS
ABOJIIOLIMOHHOW TEOPUHU.
XapakTepu3oBaTh CBUIACTEIIbCTBA
ABOJTFOITMH: TIAJICOHTOJIOTHIECKHE,
ouoreorpaduueckue,
AMOPHUOIIOTUYECKHE, CPABHUTEIILHO-
aHATOMHYECKHUE, MOJIEKYJISIPHO-
OMOXUMHUYECKHE.

[IpuBOAMTE TIPUMEPHI TIEPEXOTHBIX
dhopM OpraHu3MoB, (PUIOTCHETHICCKHUX
PSIOB.

[TpuBoauTh (HOPMYJIUPOBKH 3aKOHOB
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METa0O0JMYECKUX MyTeH y BCEX KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, X. b. Jlamapk,
Y. Jlapsun, B. O. KoBaneBckuii,

K. M. Bap, 3. I'ekkens, ®. Mrosuiep.
Tabnuywvl u cxemol.: «PazBurue
OpPraHUYECKOro MUpa Ha 3eMJIe,
penbedHbIe TAOTUITBI «3apOIBIIIN
MMO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEPUKCY.

Obopyodosanue: buoreorpapuyeckas
KapTa MHUpa; KoJeKuusa «DopMbl
COXPAHHOCTHU MCKOIAeMbIX JKUBOTHBIX U
pacCTEHHIN»; BIaXKHbIE MPENapaThl
«Pa3BuTHe Hacekomoroy, «Pa3Burue
JISITY LK

OMOreHETUYECKOTO 1 3apOJbIIICBOTO
CcXoAacTBa

1.2

Ucrtopus pazsutus
NpEICTaBICHU I
00 IBOITIOINH

OposonioHHas teopus Y. JlapBuHa.
[IpeanochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. [[BHXKyIIIME CHUITBI
HBOJIFOLIMY BUJOB 1O JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

IIPU OTPAHUYEHHOCTH PECYPCOB,
HEONPEAEIIEHHAS U3MEHUUBOCTD,
O6opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBII 0TOO0D).
CuHTteTnyeckasi TeOpHsi SBOIIOIUN

PackpbiBaTh cojiepsKaHUE TEPMUHOB U
MOHSTUM: CUCTEMAaTHKa, €CTECTBEHHbIN
Y UCKYCCTBEHHBIN 0TOOD.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC U/ICU, KOHILICIIIUN U
TEOpUM; CPAaBHUBATH B3TJISAbIHA BUJ U
sposmonuio K. JIunues, JXK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTth Bk JInHHES B pa3BUTHE
CUCTEMATHKH U OOBSICHATH IMPUHITUAIIBI
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(CTD) u e€ OCHOBHBICTIONOKEHHS.
Hemoncmpayuu:

lopmpemuwi: K. JIluanen, XK. b. Jlamapk,
Y. dapBuH.

Tabauysl u cxemwl: «llomynsuuny,
«Kapra-cxema mapuipyTa nyTeleCcTBUS
Y. apBunay, «®@opmbl 60pHObBI

3a CyILECTBOBaHUE», « ECTECTBEHHBIN
oT6op», «MHOroodpazue copToB
pacteHui», «MHoroo0pasue nopoj
YKUBOTHBIX)»

OMHApHON HOMEHKJIATYPBI.
XapakTepu3oBaTh COJICPKAHUE U
3HAYEHUE FBOJIOLIMOHHON KOHIIENIUN
K. b. Jlamapxka.

OueHMBaTh €CTECTBEHHO-HAYYHbBIE U
COLIMAIBHO-D)KOHOMUYECKHE
MPEANOCHUIKM BO3HUKHOBEHUS
ABOJTIOLMOHHON Teopuun Y. /lapBuHa.
PackpbIBaTh coep:kaHue IBOJIIOLMOHHON
teopun. /lapBuna; cpaBHUBaThH
HEONPEIAEIIEHHYIO U ONPEACIEHHYIO
W3MEHYHUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CyLIECTBOBAHUE.

OnuceIBaTH MOJOKEHUS] CHHTETUUECKON
teopuu dBoJtonuu (CTD) u 0ObICHATDH
e 3HaueHue JUISIOMOIOTHH

13

Bun: kpurepun n
CTPYKTYypa.
[Tomynsauuysa kak Kak
JJIeMEHTapHas
€IUHNLIA BUAA

MuxkposBottorus. [lomynsmus kak
€IUHULIABUIA U YBOIIOLIHH.
Jemoncmpayuu:

Tabauyst u cxemol: «llomynsuumy,
«MyTarmoHHas U3MEHUYHUBOCThY.
Obopyodosatnue: MUKPOCKOTI,
Mukponpenapar «Jlpo3oduna» (Hopma,
MyTaluu GOPMBIKPBLILEB U OKPACKH
Tena), MoJenb-anmmkanus «llepekpéct
XPOMOCOMY.

PackppiBaTh comepikaHie TEPMUHOB U
MTOHSATHI: MUKPOBOJTIOITNS, BU]I,
KPUTEPHUH BUJA, apeal, MOMYJISIHS,
reHooH/1, MyTaIluyi, KOMOMHAITUN
TEHOB.

XapakTepru3oBaTh BUJ KAK OCHOBHYIO
CHUCTEMATHYCCKYIO STUHUITY U
I[EJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Boeinensars kpuTepuun Buaa
(Mopdonornueckuii, GU3NOIOTHICSCKUH,
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Jlabopamopnsle u npakmuueckue
paoomowi:

JlaGoparopnas padorta Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIOTHUECKOMY
KPUTEPUIO»

OMOXUMUYCCKUI, TCHETUUCCKUI,
AKOJIOTMYECKUH, Teorpauueckuii) u
MPUMEHSITh KPUTEPHUH JIJIs1 OTTUCAHUS
KOHKPETHBIX BHJIOB.
XapakTepu3oBaTh MOMYJIAINIO KaK
CTPYKTYPHYIOSAWHUITY BHIA U
HBOJIIOLIHH.

OnucheIBaTh MOIYJISAIUIO TI0 OCHOBHBIM
MOKa3aTelisIM: COCTaB, CTPYKTypa

1.4 | Imxyiiue cubl JBrxymme cuitel ((pakTophl) 3Bostouu | PackpeiBaTh coliep>kaHlEe TEPMUHOB U
(3memeHTapHbIe BHJIOB B ITPUPOJE. MyTallMOHHBIN HNOHSTUN: KOMOWHATUBHAS
(haKkTOpPBI) F3BOITIOLNN npoliiecc U KOMOMHATUBHAs U3MEHYHUBOCTb, MyTalliW, MyTallMOHHBIN
U3MEHYHUBOCTD. [10NyIALIMOHHBIE BOJHBI | MPOIIECC, MOMYJISILIMOHHBIE BOJIHBI,
u apeiid renoB. M3omsauus u murpauus. | Apeld reHoB, W30JSLMS, MUTPALIUU.
Jemoncmpayuu: XapakTepu3oBaTh 3JEMEHTapHbIE
Tabauysl u cxemul. «JIBUXKy1IHE CUITBI (aKTOpPBI SBOITIOLUN: MyTAI[MOHHBIN
IBOJIFOLIUID) npoiiecc, KOMOMHAaTUBHAs
WU3MEHYHUBOCTD, MMOMYJISILITUOHHBIE BOJHBI,
Jpeii( TeHOB, N30, MUTPALIHSL.
YcraHnaBnuBaTh NPUUUHHO-
CJIE/ICTBEHHbBIE CBSI3U MEX]LY
MEXaHU3MOM U PE3YJIbTaTOM JEHCTBHS
JBIKYIIMX CUJT (3JIEMEHTAPHBIX
(haKTOPOB) ABOJIOLIUU
1.5 | EcrectBenHsbIii 0TOOD EctectBenHbII 0TOOp — HanpaBJsromui | PackpeiBaTh colepkanue TEPMUHOB U

U ero (opMbl

(haxTOp IBOJIIOIUH.
DopMBbI €cTECTBEHHOr00TO0pA.

MOHSATUM: €CTECTBEHHBIN 0TOOpP, OOphOa
3a CyIIeCTBOBaHHE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTeCTBEHHBIN
otbop», «boprda 3a CyIIecTBOBAaHUE)

OnuceIBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBaTb GOPMBI €CTECTBEHHOTO
oT0opa (ABMKYIIHUH, CTAOMITU3UPYIOIIHHA,
JU3PYIITUBHBIN) B CPABHUBATH X MEXKITY
co0O0i1.

XapaxTepu3oBatb 60pb0y

3a CyIIECTBOBAaHKE U CPAaBHUBATH €&
BUJIBI (MEXKBHIOBAs, BHY TPHBHIOBAS,
06oprOa c HeOIAroNPUATHEIMU
dbakTopamMu BHEUTHEHN Cpe/ibl)

1.6

PesynbraTh
HBOJIIOLIUU:
MPUCTIOCOOJIEHHOCTh
OpPraHHU3MOB U
BUJ1000pa30BaHKe

[IpucnocobaeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3BoJitoruu. [Ipumepsl
MPUCIIOCOOJICHUH Y OPTraHU3MOB.
ApoMopdh 03Bl U HAKOATANITAITUH.
Buau Bumoobpa3oBanue.

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

Hemoncmpayuu:

Tabauyvt u cxemol:
«IIprcrocoOIEHHOCTh OPTAaHM3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHUE,
«IKOJIOTHIECKOE BUI000PA30BAHUEY.
Obopyoosarue:

KoJuteKIus «[Ipumepsl 3aIMTHBIX
IPUCTIOCOOICHUN Y )KUBOTHBIXY,

PackppiBaTh copepkaHie TEPMUHOB H
MOHATUM: TPUCTIOCOOJICHHOCTb,
MOKPOBUTEJILCTBEHHAS U
nperocTeperamoias oKpacka,
MacCKHUpPOBKa, BU000pa30BaHUE.
OnuceIBaTh MEXaHNU3M BOZHUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHU3MOB.
BBISABIATH 110 M300paKeHUSIM, Ha KUBBIX
1 (PUKCHPOBAHHBIX MpernapaTax MpUMepbl
MPUCTIOCOOJICHHOCTH PACTEHUN U
KUBOTHBIX K YCJIOBHSIMCPEIbI
oOWTaHUs, TOKAa3bIBaTh OTHOCUTEIHHYIO
1eJIeCO00Pa3HOCTh MPUCTIOCOOJICHUH.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHU3MbI BUI000pa30BaHMSI,
OTHCHIBATH U CPABHUBATH OCHOBHBIC
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KOJIICKITHSI HACEKOMBIX C Pa3INYHBIMU
TUTIAMU OKPACKU; HaOOp III0I0BU
CEMSIH.

Jlabopamopnvle u npakmuueckue
paoomoi:

JlabGopaTtopHas pabota Ne 2. «Onucanue
MIPHUCTIOCOOTICHHOCTH OpPTaHU3Ma U e¢
OTHOCHUTEIILHOTO XapaKTepay

(GhOpMBI SKOJIOTUYECKOTO U
reorpaduaeckoroBuI000pa30BaHUs

1.7

Hanpasnenus u nytu
MaKpO3BOJIIOLIAN

MakposBonronusi.

DopMbI IBOITIOIUH: (pUsleTHYEeCKas,
JTUBEPIreHTHAS, KOHBEPTCHTHAS,
napayuiensHas. HeoOpaTumocTthb
sBoJironuu. [Ipoucxoxnenue

OT HECIEeIUAIN3UPOBAHHBIX
MIPEIKOB.

IIporpeccupyromas cnenrann3anus.
AnanTuBHas paavalus.
Hemoncmpayuu:

Ilopmpemesi: A. H. CeBep1ioB.
Tabauyvt u cxemol: «KApoMop(o3bD»,
«Mnnoananranuny, «O0mas
JIETE€HEPALIUS.

Obopyoosanue: moneib « OCHOBHBIC
HaIpaBJICHUS DBOJIIOIHIY; 00BEMHAs
Mojenb « CTpOeHHE TOJI0OBHOTO MO3Ta
MO3BOHOYHBIX)

PackpbiBaTh copepkaHue TEPMUHOB U
HOHATUI: MAKPOABOJIIOLMS, (PUITOTEHE3,
OMOJIOrMYECKU IPOrpecc U perpecc,
apoMmop}o3, uaroananrarus, oomas
JereHepanys, aJauTUBHAs paauarus.
XapakTepu3oBaTh (POPMBI IBOJIOLIMH.
BoisiBnsate apoMopdo3sl u
MIM0AJaNTalud YPACTEHUN U
KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYECKUH Mporpecc
1 OMoJIoru4ecKuil perpecc, apoMopdos,
UIM0aanTalluio U OOIIYIO
JereHepalyIo.

BbIABIATH B3aUMOCBSI3H MEKIY MY TIMHU
Y HaIlpaBJICHUSIMU HBOJIFOLIUU

Y PACTEHUM U KUBOTHBIX

HToro yacosB 1o teme
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Tema 2. Bo3HnkHOBeHHe M pa3BUTHE *KM3HU HA 3eMuie

2.1 | Ucropus xxu3Hu

Ha 3eMJI€ U METOIbI
€€ U3y4YCHHUs.
I'nniore3nl
MIPOUCXOKICHUS
’KHU3HHU Ha 3eMiie

2

Jlonay4Hble MpeCcTaBICHUS

0 3apO’KJICHMM XKW3HU. HayuHble
TUIIOTE3bl BO3HUKHOBEHUS KU3HU

Ha 3emJie: abuoreHe3 umaHCcIepMusl.
XHUMHUYECKas BOIIOLMS.
AOVOTEHHBIN CHHTE3 OPTaHUICCKUX
BEIIECTB M3HECOPTAHMYECCKUX.
DKCNEPUMEHTATBLHOE MOATBEPKICHUE
XUMHYECKOUN IBOTIOLUH.

HaganpHbIC ATanbl OMOIOTHYECKOU
sBotonnu. I'unoresza PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BOBHUKHOBEHUE MPOTOKJIETKH.
ITepBbIe KJIETKU U UX DBOJIIOLIMSL.
DopMHUPOBAHUE OCHOBHBIX TPy
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

llopmpempul.

®. Penn, JI. [Tactep, C. Munnep,

A. U. Onapumn, I'. FOpwu.

Tabauywvl u cxemvl: «BO3HUKHOBEHHE
CoJIHEeUHOM CUCTEMBI»,

«Pa3BuTHE OPraHNYECKOro MUPaAY,
«PacturennpHas kiaeTkay, « KuBoTHast
KieTkay, «IIpokapuoTnueckas
KJIETKa»

PackpbiBath cojiep:kaHre TEPMUHOB U
MOHSATUN: KpealmoHu3M, aOHOTeHe3,
BUTAJIN3M, [TAHCIIEPMUSL, OMOTI033,
KOallepBaThl, TPOOUOHTHI, CHMOHOTEHE3.
XapaxkTepu3oBaTh METObI H3yUCHUS
HUCTOPUYECKOTO MPOILIOr0 3eMIIH.
ITepeuncisiTb OCHOBHBIE ATAIlbI
XUMHYECKOM HOMOJIOTHYECKOM
ABOJIIOLINH.

N3narats cojiepkaHue ruroTe3 U TEOpuid
BO3HHUKHOBEHUS )KM3HU Ha 3eMJIe
(KpeanimoHU3Ma, CaMOINPOU3BOJILHOTO
3apOKI€HUS (CIIOHTAHHOTO),
na"crnepmuu, runore3sl PHK-mupa).
OnuceiBath 3kcniepuMmenTsl C. Musnepa
u I'. FOpu no nojiydeHuto OpraHndeCcKux
BEIIIECTB M3 HEOPTaHMYECKUX MTyTEM
a0MOreHHOI'0 CHHTE3a
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2.2

OcHOBHBIE HTarb
HBOJIIOIUH
OpPTaHUYECKOTO MUPA
Ha 3emJie, pa3BUTHE
KU3HH T10 DpaM |
nepuoiamMm

PazButHe )xu3HM Ha 3emiie 110 3paM U
nepuogam. Karapxeii. Apxeickas

Y IpoTepo3oickas 3psl. [1ameos3orickas
apa u e€ ePUOIbl: KEMOPHUICKHUIA,
OPIOBHUKCKHUH, CUITYPUUCKUH,
JICBOHCKHUH, KAMEHHOYTOJIBHBIM,
IIEPMCKH.

Me3so301ickas 3pa v €€ IEPUOIBIL:
TPUACOBBIM, FOPCKUM, MEJIOBOU.
Kanno3zorickas 3pa u €€ nepuoasl:
MaJI€OreHOBBINM, HEOTCHOBBIN,
AHTPOMOT€HOBBIN.

XapakTepucTrKa KInumaTa v
reoJIOTHYEeCKUX MporeccoB. OCHOBHBIE
ATaIlbl HBOJIIOLIUH PACTUTEIBHOTO U
YKUBOTHOTO Mupa. ApoMopho3bl

y pacTeHuil 1 )KUBOTHBIX. [losBIEHUE,
pPaclUBET U BEIMUPAHUE TPYII KUBbIX
OpraHU3MOB.

Jemoncmpayuu:

Tabnuywvl u cxemol: «Pa3zputne
OpPraHUYECKOr0 MUPay,
TCOXPOHOJIOTHYECKAs Ta0JIHIIa;
KoJUIeKIUsS «DOpMBbI COXPaHHOCTH
MCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.
Jlabopamopnsie u npakmuyueckue
paoomol:

PackpsiBaTh copepkaHre TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UINOATANITALINH.
3HaTh MOCIIE0BATEIbHOCTh JOHOB!
KaTapxeu, apxeu, IpoTepo30H,
(dhaHepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, MAJICO301CKas,
M€3030MCKasi, KAHHO30MCKasl; IEPUOJIOB:
KeMOPUNCKUI, OPTOBUKCKUIA,
CHJIYPUMCKHUI, T€BOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKH,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
MajJI€OreHOBBIA Y HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepu3oBaTh OCHOBHbBIE COOBITUS
B Pa3BUTUU OPraHUYECKOr0 MUpa

T10 3paM U NIEPUOJIaM r€0JI0THUYECKOU
VCTOPHUM; ITAIIbl PA3BUTUS
PaCTUTEIBLHOIO U 5KUBOTHOTO MUDA.
Breienutsb riaBHbie apoMop(o3sbl
PacTEeHUN U )KUBOTHBIX.

CpaBHUBaTh MEXIy COOOM
MPEJICTABUTENIEN CUCTEMATHUUYECKHUX
IpyNI OPraHU3MOB, BBISBIISTh YEPTHI
YCIIOKHEHUS U TPUCTIOCOOICHHOCTH
K YCJIOBUSAM KU3HU
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[TpakTrueckas pabota Ne 1. «Mzydyenue
MCKOIIA€MbIX OCTaTKOB PACTEHUH U
YKUBOTHBIX B KOJUIEKLIUSX).

DKCKypcHs « DBOJIIOLMS OPTaHUYECKOTO
Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbI WIMKPACBEIUECKUN MYy3€il)

2.3 | CoBpemeHHasI Cucrema opraHM4ecKoro Mupa Kax PackpsIBaTh cofiepkaHue TEPMUHOB U
cucreMa oTpa)keHHe 3Botouu. OCHOBHBIE HOHSITHNA: CHCTEMAaTHKa, UCKYCCTBEHHAs U
OpPraHUYECKOT0 MUpA CUCTEMAaTUYECKUE TPYNIbl OPraHU3MOB. | €CTECTBEHHas Kiaccudukalys, OnHapHast

Hemoncmpayuu: HOMEHKJIaTypa, IPUHLIUII
Tabauywl u cxemol: «CoBpeMeHHast MEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOTO MHpPa» XapakTepu30BaTb COBPEMEHHYIO
CUCTEMY OPTaHMYECKOTO0 MHpa
2.4 | DBoOIYSI YeTOBEKa DBOJIOLHS YETI0BEKA. AHTPOIIOJIOTUS PackpbIBaTh cofiepkaHue TEPMUHOB U

(anTpOMIOTEHE3)

Kak Hayka. Pa3Butue npeacraBiieHUM
O MPOUCXOXKICHUU YeTOBEKA. MeToabI
M3y4eHHUs aHTponorenesa. Cxo/cTBa u
pa3nuuusl 4eI0BEKa U JKUBOTHBIX.

CucreMaTnuecKoe NoJ0KESHHE YSJTOBEKa.

Hemoncmpayuu:

lopmpemui: Y. JlapBuH.
Tabauywl u cxemwvr: «CpaBHEHUE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00e3bsTH.

Obopyoosanue: CIETIKUA WA
N300paKECHHSI KAMEHHBIX OPYIUH

TIOHSITHI: aHTPOIIOJIOTHsI, AHTPOIIOICHES,
yesioBek pazymHbii(Homo sapiens),
MPSMOXOKJICHUE, BTOpasi CUTHAJIbHAs
cHUCTEMA.

[TepeuncnsaTh 3a1a4u AaHTPOIIOJIOTHUH,
ATaNbICTAHOBIICHUS U PA3BUTHUSA
MPEJICTABICHUIN O MPOUCXOKICHUN
YyeJIOBEKa.

M3marate OCHOBHBIC IOJIOXKCHUS
teopun Y. /[apBuHA, KPUTHYECKH
OIICHUBATh HEHAYUYHYIOUH(POPMAITHIO
O TIPOUCXOXKJICHUU YEIIOBEKA.

3HaATh CUCTEMaTUYECKOE MOJI0KECHNE
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TIEpPBOOBITHOTO YEJIOBEKA: KAMHH-
qorepsl, pyouna, ckpediia

Brua Homo sapiens, mepednciisiTe ero
MOP(OJIOTO-aHATOMHYECKHUE TTPU3HAKH
pa3HOro ypoBHS (THI, KJIAcc, OTPSI

u Jp.).

YcTaHaBIMBATh YEPTHI CXOJICTBA H
pa3IMUnuiYesIOBEKa U )KHBOTHBIX.
OOBSCHATD U OLICHUBATh 3HAYCHHE
HAYYHBIX 3HAHUH O POUCXOKICHUH
YeJIOBEKa JIJIS IOHUMaHUsI MeCTa U POJIH
Yell0OBeKa B MPUPOJIC

2.5

JIBMKyIIIME CUITBI

(paxTopsr)
aHTpOIOreHe3a

JIBrky1me cuitbl ((hakTopshl)
aHTponorenesa. Hacnencrsennas
U3MEHYUBOCTb U €CTECTBEHHBIN OTOOP.
OO01ecTBeHHBI 00pa3 KU3HU,
U3TOTOBJICHUE OPYIUH Tpya,
MBIIICHUE, PEYb.

Jemoncmpayuu:

Tabnuyvt u cxemvi: «CpaBHEHUE
aHATOMHYECKHUX YEPT CTPOCHHUS UEJIOBEKA
U 4eJIOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE MECTa NAJIEOHTOJIOTMYECKUX
HAaXOJIOK ITPEIKOBCOBPEMEHHOTO
YEIIOBEKA.

O06opyIoBaHKE: MYJISIKU
«IIpoucxoxaeHune yeaoBeka
(Ma7I€OHTONIOTUYECKHE HAXOJIKH )»

PackppiBaTh copepkaHne TEPMHUHOB H
MOHATUM: (PaKTOPHI aHTPOIIOTeHE3a,
TPYIIIOBOE COTPYIHUYECTBO, PEYb,
opyauiiHas 1esITEIbHOCTD,
noJIMMOppu3Mm.

XapakTepru30BaTh ABUKYIINAEC CHITBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpaBHUBATh UX MEXIY COOOM
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2.6

OCHOBHBIC craauu

OcHOBHBIC CTaauHu U BETBU 3BOJJIIOIINN

PackpeiBaTh conep:kaHue TEPMUHOB U

3BOJIFOLIAH YETOBEKA YEJIOBEKA: aBCTPAJIONUTEKH, HemoBeK TIOHSITUI: aBCTPAJIONIUTEK, YEJIOBEK

yMelbiid, YenoBek MpsAMOXOIIINM, YMEJIbIN, YEJIOBEK MTPAMOXOIALINH,
YenoBek HEaHAEPTAIBCKUM, UeloBeK HEaHJiepTajel, KpOMaHbOHELl,
pa3yMHBI COBPEMEHHOT'O THUIIA. HEOJIUTHUYECKasi PEBOJIIOIIHSI,
Haxoaku nckonaemMbix OCTaHKOB, MEPBOOBITHOE UCKYCCTBO.
BpEMs CyIIECTBOBaHUS, 00JIaCTh XapakTepu30oBaTh U CPABHUBATH MEXKIY
pacnpocTpaHeHus, 00bEM TOJIOBHOTO c000l OCHOBHBIE CTAJIUH IBOJIIOIIUU
MO3ra, 00pa3 KU3HU, OPYAUSL. YeJI0BEKa: XPOHOJIOTUYECKUM BO3PACT,
Hemoncmpayuu: apeaJl pacpoCTpaHeHHs, 00bEM
Tabnuyvt u cxemvi: «OCHOBHBIE MeCTa rOJIOBHOI'O MO3ra, 00pa3 KU3HU U
MTAJICOHTOJIOTMYECKUX HAXOJIOK IPEIKOB | OPYAUs TPy Aa
COBPEMEHHOI'0 YEJIOBEKA,
«JlpeBHelimmue moam», «peBane
moan», «[lepBbie COBpEMEHHBIE JTFOAN.
O0opynoBaHue: MyJIsiKU
«IIpoucxoxaeHue yenoBeka» (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HEaHIepPTaAIblIa, KPOMAHbOHIIA); CIEIKU
WM U300paKeHUsl KAMEHHBIX OpY Ui
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
qoImrepsl, pyouna, ckpedna

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHBIE PackpsiBaTh coJiep>KaHUE TEPMUHOB

Y IPUPOJIHBIE
aJjanTaldy YeJIoBeKa

OOJBITIME pachl: €BPOIICOUTHAS
(eBpaswuiickasi), Herpo-aBCTpaJouHAas
(3KBaTOpUAIIbHAS ), MOHTOJIOWIHAS
(a3uaTcko-aMepuKaHCKas).

Y TIOHSITUI: pachl, pacoOreHe3, Colual-
JAPBUHU3M, PACH3M, METHCAIIUS.
XapakTepu3oBaTh U CPAaBHUBATH
MPECTABUTENICHUEIIOBEUECKUX pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJCTABUTEIICH YEIIOBEUECKUXPAC

K YCJIOBHUSIM CYIIIECTBOBaHMS. ENMHCTBO
yejoBeueckux pac. Kputuka
COILMAJIBHOTO JIApBUHU3MA U pacu3ma.
Hemoncmpayuu:

Tabnuywl u cxemvl: «YenoBeueckue
paceD)

PACKpbIBATh IPUUYMHBI U MEXAHU3MBbI
pacoreHesa, nepeumncisiTb U IPUBOJIUTh
MIPUMEPHI MPUCTIOCOOTIEHHOCTH YeJIOBEKa
K YCJIIOBUSIM CPE€Jibl, TPUMEPDI
MIPUCIIOCOOUTEILHOTO3HAYEHHUS PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AMHCTBO Bua Homo
sapiens, Hay4Hy0 HECOCTOSITEIbHOCTD
PaCOBBIX TEOPHUU, UJEH COLHUATBHOTO
JApBUHU3MA U pacu3Ma

HToro yacoB nmo teme

9

Tema 3. Opranu3mbl 4 OKpY:KamoIas cpeaa

3.1 | Dkojorus Kak Hayka 1 DKOJIOTHs KaK HayKa. 3ajadnu pa3fensl | PackpblBaTh cofepkaHie TEPMUHOB U
HKOJIOTHH. MOHSTUI: SKOJIOTHS, TOJIEBBIE
MeTo1bl 3KOJIOTUYECKUX UCCIIEOBAaHUM. | HAOIIOACHUS, SIKCIICPUMCHTBI,
DKO0JIOTUYECKOE MUPOBO33PEHUE MOHHUTOPHHT OKPY>KaIOIIEH CPEeIbl,
COBPEMEHHOTO YEJIOBEKA. MOJICJIUPOBAHUE, IKOJIOTHUECKOE
Hemoncmpayuu: MHUPOBO33PEHHE.
Ilopmpemepi: A. 1'ymMO0IBAT, [lepeuncnsaTh 3a7a4 SKOJIOTUH, €€
K. @. Pynbe, O. I'exkelns. pas3aensl UCBSI3U C IPYTMMU HayKaMH.
Tabauyvl u cxemvr: xapra «IIpuponnsle | XapakrepuzoBaTh METOIBI
30HBI 3eMJIN» DKOJIOTHYECKUX UCCIICIOBAHUN

3.2 | Cpenpl oOuTaHUS U 1 Cpenbl oOuTaHusi Opranu3MoB: BojiHasA, | PackpbiBaTh comepxkaHue TEPMUHOB

HKOJIOTUYECKUE
(dakTopsI

HA3eMHO-BO3IyIITHAS, TOYBEHHAS,
BHYTpH-OpTaHU3MEHHAS.
Okosoruyeckue GakTopsbl.
Kiaccuduxanus 3K0JI0ru4ecKux

Y TIOHSTHI: cpesia 0OuTaHusl,
AKOJIOTHYECKHE (DAKTOPHI,
OMOJIOTUYECKUI ONITUMYM,
OTPaHUYMBAIOIIUN (JINMUTHPYIOLIUIN )
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(hakTOpOB: AOMOTHYECKHE, ONOTHUECKHUE
¥ aHTPOIIOTCHHBIC.

JlelicTBHE 9KOJIOTUYECKHUX (PAKTOPOB

Ha OpTaHU3MBEI.

Hemoncmpayuu:

Tabauyst u cxemol: «CpenplOOUTAHUS
OpPTaHU3MOBY

dbaxkrop.

XapakTepru30BaTh yCIOBUS CPE/T
OOUTaHMs OPTaHU3MOB;
KJIAaCCU(PUITIPOBATH M XapaKTEPHU30BaTh
dKOJIOTHYECKHE (DAKTOPHI: a0MOTHUYECKHE,
OMOTHYECKHE U aHTPOTIOTCHHBIE.
OnuckIBaTh JEHCTBUE SKOJOTUUECKHUX
(hakTOpOBHA OPraHU3MBI.
XapakTepru3oBaTh 0COOCHHOCTH
CTPOEHUS U KUZHEEATECIbHOCTH
pacTeHUH M )KUBOTHBIXPA3HBIX CPET
oOuTaHus

3.3

AOuOTHYECKHE
(bakTopsI

AOGuoTnueckue (paKTopel: CBET,
TeMIlepaTypa, BIaKHOCTb.
dotonepuoamnzm.IIpucnocobnenus
OpPraHU3MOB K JICUCTBUIO aOMOTUYECKHUX
(dbaxkTopoB. bHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabauyvt u cxemwvl: «POTONEPUOIUIM.
Jlabopamopuwvie u npakmuueckue
paoomoi:

JlaGopaTtopnas padota Ne 3.
«Mopdonoruaeckue 0COOEHHOCTH
pacTeHU# U3 pa3HBIXMECT OOUTAHHUS.
JlabopaTtopHas pabota Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTHEC YCPCHKOB
KoJIeyca»

PackpbiBath copepxanue TEPMUHOB U
MOHATUH: abnoTHYeCKUe (PaKTOPHI,
dboToneprnoan3M, OMOIOTHYECKUE
PUTMBL.

AHanmM3upoBaTh JEHCTBUE CBETA,
TEeMITepaTyphl, BIAXXHOCTH Ha OPTaHU3MbI
Y TIPUBOJIUTDH MIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBOANTE OMOIOTHYECKIE HAOTFOACHUS
1 0OPMIIATH PE3yJbTAThl MPOBEIEHHBIX
HaOJTIOICHU
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3.4 | buortnueckue buotnueckue paxropsl. Buasi PackppiBath copepkanne TEPMUHOB
dakTopbI OMOTUYECKUX B3aUMOJICUCTBUM: U TIOHATHUI:0M0TUYECKHE (PaKTOPBI,
KOHKYPEHITUS, XUIITHUICCTBO, CAMOMO3 U | XUIIHUYECTBO, IIapa3UTU3M,
ero ¢opmel. IlapasuTusm, Koonepanusi, | KOHKypEHIHs, MyTyalIn3M, CUMOHO3,
MyTyaJli3M, KOMMEHCAIU3M KOMMEHCAJIU3M, HaXJIeOHUUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, aMEHCAIU3M,
AMeHcaIIN3M, HEUTPaIU3M. HEUTPAIU3M.
3HaueHne OMOTHUYECKUX XapakTepu3oBaTh OMOTHUYECKUE
B3aUMOJICUCTBUI JIJIsl CYIIIECTBOBAHUS (haKTOPBI ¥ BUJIBIB3AMMOOTHOIIICHUN
OpPraHU3MOB B ITPUPOHBIX COOOIECTBAX. | MEXIAY OpraHu3MaMu; IPHBOJIUTh
Jemoncmpayuu: pUMEPHI B3aUMHOM
Tabauywl u cxemsi: «IlumieBsie e MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXKIy COOOW BHUJIbI
OMOTUYECKUXB3aUMOICHCTBUN
OpPraHU3MOB
3.5 | DKonoruyeckue DKOJIOTHYECKHE XapaKTePUCTHKU PackppiBaTh copepkaHue TEPMHUHOB H
XapaKTePUCTUKU nonyJisiu. OCHOBHBICTIOKA3aTeTN MTOHSATHUH: TIOMYJISAIUS, YACIICHHOCTD,
BU/IA Y TTOMYJISIIAH MOMYJISIIUN; YUCICHHOCTb, INIOTHOCTbD, MJIOTHOCTH, POKIAEMOCTh, CMEPTHOCTb,

POKJIa€MOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. /[mHaMmka 4uciIeHHOCTH
MONYJISIUU U €€ Perysiiusl.
Jemoncmpayuu:

Tabauyvt u cxemor: «Ilomynsium,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
HOMYJISIIUKA UHQY30pUU-TY PETBKID.
Jlabopamopnvie u npakmuueckue
paoomowi:

NPUPOCT, MUTpALUs, AMHAMUKA
YUCJICHHOCTHU NOMYJISLUN.
XapakTepru30BaTh OCHOBHBIE I0KA3ATEIH
Y DKOJIOTHYECKYIO CTPYKTYPY
HOIYJISILIMK; OMUCHIBATH MEXaHU3MbI
PEryJsiuy YUCIEHHOCTH MOIMYJISIUU
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[Tpaktrueckas padota Ne 2. «I[Tomcuér
TTIOTHOCTH TOIYJISILIUN Pa3HbIX BUJOB
PacCTCHUIN

HToro yacoB 1o teme

5

Tema 4. Coo01iecTBa M YKOJOrHYECKHE CHCTEMBI

4.1 | CoobmiectBa 1 Coo0111eCcTBO OpraHu3MOB — OMOLIEHO3. PackpbIBaTh cosiepkaHue TEPMUHOB U
OpraHu3MOB CrpykTypbl OMOLIEHO3a: BUI0Bas, MOHATUI: OMOLIEHO3, 3KOCHCTEMA,
IPOCTPAaHCTBEHHAs, TpOPHUUECKast OMOreo1eHO03, BUJIbI-IOMUHAHTHI,
(muieBas). Buab-noMuHaHTEHL. HKOJIOTHYECKasl HUIIIA.
Casi3u B OHOIIEHO3E. XapakTepu3oBaTh OUOIEHO3
Jemoncmpayuu: (coo011ecTBO), €ro BUJI0BYIO,
Tabauywl u cxemol: «llutieBsie nenu, IPOCTPAHCTBEHHYIO U TPOYUUECKYIO
«buoLEeH03: cocTaB U CTPYKTypay. CTPYKTYPBHI.
ObopyoosaHrue: MOIETb-aNIUTAKAIINS OOBACHATH pPOJIb KOMIIOHEHTOB
«Tunuruneie GMOLIEHO3BI»; repOapHii OMoLEeHO3a B MOIEP)KAHUN €T0
«PacturenpHbIE COOOIIECTBAY; CTPYKTYpPHBI U CYIIECTBOBAHMUS
KoJUTeKIus «bruoieHos3» Ha OIpeeIEHHON TePPUTOPUH.
OOBSACHITH OMOJIOTUYECKUI CMBICT
SPYCHOCTH UJIMCTOBOIN MO3aMKH.
CpaBHUBATh KOMIIOHEHTHI OMOIIEHO30B,
UX BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPODUUECKYIOCTPYKTYPHI, CBSI3H MEXIY
OpraHu3MamMu
4.2 | DKOCHCTEMBI 1 2 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI). | PacKphIBaTh CONEP:KaHHE TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBAHUS

IToHsaTHE 00 BKOCHUCTEME U
OHMOreOIIEHO3E.
@OyHKIMOHATBHBIC KOMITOHCHTHI

MOHATHH: DKOCUCTEMA, OMOT€OLIEHO3,
MIPOAYIICHTHI, KOHCYMEHTHI, PSTyIICHTHI,
TpodHUUECKUEe YPOBHH, MUIIICBAs
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HKOCUCTEMBI: TPOYIICHThI, KOHCYMEHTHI,
PEAYLEHTHI.

KpyroBopoT BeliecTs 1 MOTOK YHEPTUU
B DKOCHCTEME.

Tpoduyeckue (nMuieBsie) ypoBHU
AKOCHUCTEMBI. [lHIlleBbIC IENU U CETH.
OcCHOBHBIE MMOKA3aTEIN SKOCUCTEMBI:
oromMacca, MpoayKIHs. DKOJIOTUUECKHE
MUpaMUIBL: IPOTYKIIMH, YUCICHHOCTH,
o6romacchl. CBOMCTBA SKOCHUCTEM:
YCTONYMBOCTD, CAMOPETYJIALINS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

lopmpemuwi: A. [Ix. Tencnu,

B. H. Cykau¢s.

Tabauywl u cxemol.: «IIpuponnsie
coobmecTBay, «Llenu mutaHus,
«IKoJIorHYecKas MUpaMuaIa

LEb U CE€Th, IKOJIOTUYECKHUE
nupamMubl, Onomacca, mpoyKITus,
CYKIIECCHSI.

XapakTepru30BaTh CBOWCTBA YKOCUCTEMBI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOIIOIIeP>KaHUI0, OTHOCHTEIHLHO
3aMKHYTBIA KPYTOBOPOT BEIIECTB,
HEO0OXOMMOCTb TOTOKA SHEPTHUH).
CpaBHUBAaTh MMACTOUIIIHBIC U JICTPUTHBIC
MUIIEBBIC e, TPOPUICCKHUE YPOBHU
HKOCHUCTEMBI.

Paznuuate nupamMubl MPOIyKIIMH,
MUpaMUIbl YUCIICHHOCTH U TTUPAMUJIBI
OMOMAaCCHI.

CoCTaBIATh 1IEMU U CETH TTUTaHUSI.
IIepeuncnsiTb CBOMCTBA YIKOCUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE (CYKIIECCHS).

OnuceIBaTh MEXaHU3M TOIIEPIKAHUS
paBHOBECHSI B SKOCUCTEMAX.
XapakTepru30BaTh CyKIIECCUH, BBISBIISATH
MPUYHUHBI U 00ITHE 3aKOHOMEPHOCTH
CMEHBI IKOCHUCTEM

4.3

[TIpuponnsie
OKOCUCTEMBI

IIpupoaHbIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKocucTeMa XBOMHOTO WK
IIUPOKOJIMCTBEHHOIO Jieca.

PackpbIBaTh coJiepKaHUe TEPMUHOB U
MOHSATHUI: BOJIHBIE SKOCUCTEMBI,
OMOreoIIeHO3bI, (PUTOIIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuyst u cxemol. «IKOCUCTEMA
IIMPOKOJIMCTBEHHOTO JIECAY,
«IKOCHCTEMA XBOMHOTO JIECA»,
«buroneHnos Bogoémar.

Obopyoosanue: TepOapUN U KOJUJICKIIUN
PACTEHHI U JKUBOTHBIX,
MIPUHAJJICKAIIUX K PA3HBIM
AKOJIOTHYECKUM TPYIIIIaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBATh HA3EMHBIE U BOJHBIC
KOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIOIINE
pasHblie TpohUIECKHUE YPOBHU

4.4 | AHTPOTIOrCHHBIC AHTpPOTMOTEHHBIEC SKOCHUCTEMBI. PackpsiBaTh copepkaHne TEPMUHOB U
DKOCUCTEMBI ATpPOIKOCUCTEMBI. MOHSITUNA: aHTPOIIOT€HHAsl SKOCUCTEMA,
VYpboskocucremsl. buonoruueckoe u arpo3’KocucTemMa, ypooskocucreMa,
XO35IICTBEHHOE 3HaYEHUE OonopazHooOpasue.
arpo3KOCUCTEM U YPOOIKOCUCTEM. XapakTepu30BaTh arpO’KOCUCTEMBI U
buopasnoobpasue kak (hakTop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYMBOCTHU SKOCUCTEM. COXpPAaHEHUE | CYIIECTBOBAHUS.
OMOJIOrMYECKOro pa3HooOpasus [TpuBOIUTH MPUMEPHI AHTPOTIOTCHHBIX
Ha 3emJie. HKOCHCTEM CBOEU MECTHOCTH, OITUCHIBATH
Hemoncmpayuu: UX BHUJIOBOW COCTaB U CTPYKTYDY.
Tabauyvl u cxemol: «ATPOLIEHO3». CpaBHUBATB COCTaB U CTPYKTYPY
Obopyoosanue: KoJeKuus « BpeuTenn | mpupoaHbIX SKOCHCTEM
BOKHEUIINX CEJIbCKOXO035AMCTBEHHBIX arpodKOCHCTEM, arPOIKOCUCTEM H
KYJIBTYP» ypOo3KOCHCTEM
4.5 | buocdepa — VYuenue B. 1. Bepuaackoro o ouocdepe. | PackpreiBath cojiepkanue TEPMUHOB U
riodanpHas ['panuIipl, COCTAB U CTPYKTYypa MOHSATUH: Ouocdepa, >KMBOE BEIIECTBO,
AKOCUCTEMA 3eMITU ounocdepsl. )KrBoe BEIIECTBO U €r0 JTMHAMHUYECKOE PAaBHOBECHE.

bynkunn. OcobeHHOCTH Guochepbl Kak

OuenuBath Bkiag B. U. Bepnaackoro
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TJI00QTBHON DKOCUCTEMBI.
JlunaMu4aeckoe paBHOBECHE 1 OOpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Iopmpemui: B. N1. BepHaackuil.
Tabauywl u cxemol: «O0IIas CTPYKTYpa
ounochepr», «PacnpocTpanenue xu3Hu
B Ouocdepe», «O30HOBBIN dKpaH
onochepb»

B CO3/laHUE yueHus o ouocdepe.
XapaxTepu3oBaTh cocTaB Ouochepsi,
(byHKIIUH ’KUBOTO BelllecTBa Onocdepsl
U onpeaesITh (Ha KapTe) 00J1acTH ero
HAnOOJIBIIIETO PACTIPOCTPAHCHHS.
[TpuBOIUTH PUMEPHI TIPOSBICHHUS
GbyHKIHi KUBOTO BeliecTBa Ouocdepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YeJI0BEeKa.

[lepeuncnars ocobeHHOCTH OHOChEpHI
KaK T7100aJIbHOM 9KOCUCTEMBI 3eMIIn

4.6 | 3aKOHOMEPHOCTH KpyroBopoTsl BEniecTs u PackprIiBaTh cojiepKaHUe TEPMUHOB U
CYIIIECTBOBAHUS OMOreOXMMUYECKHE IIUKITBI DJIEMEHTOB MOHSATHUH: TIEJIOCTHOCTL Orochepsl,
ouocdepsl (yraepona, a3ota). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOTr€OXUMHUYECKHUE ITUKIIBI

OMOMBI CyIIIN. AJIEMEHTOB, 30HAIBHOCTH OMOC(heEpHI,

Jlemoncmpayuu: OMOMBI.

Tabnuyvt u cxemwvi: «KpyroBopot OnuchIBaTh KPyroBOPOT BEILIECTB,

yriepoza B onocdepe», «KpyroBopot OMOTeOXMMHUYECKHUE IIMKJIIBI a30Ta U

a30Ta B IPUPOCH yriepojia B 6uocdepe.
OOBICHATH TPUUUHY 30HATTLHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepU30BaTh OCHOBHBIC OMOMBI
CyIIH 3eMJIu

4.7 | YenoBe4yecTBO YenopeuecTBO B OMochepe 3emiu. PackpriBaTh conepkaHue TEPMUHOB U

B Onocdepe 3emim

AHTPONIOreHHbIC U3MEHEHUS
B O6nocdepe. ['mobdanbHbBIC

MOHSATUN: AaHTPOIOT€HHbIE U3MEHEHU S,
HKOJIOTUYECKUN KPU3HC, TII00ATHHBIC
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AKOJIOTHYECKHE POOJIEMBL.
Hemoncmpayuu:

Tabnuywvl u cxemol: «[IpumepHbie
aHTPOITOT€HHbIE BO3JICHCTBHS

Ha pUpoay», « BaxkHeln1ne ICTOUHUKA
3arpsi3HEHHS BO3AyXa U TPYHTOBBIX
BOJ», «IlouBa — BaxHelmas
cocrasJstoas onocheps», « PakTOpsbI
Jerpaganuu nouBy, «llapHuKoBbIi
appexT», «PakTOophl paMOAKTUBHOTO
3arpsizHeHus ouocgepsy; KpacHas
kaura P®, n300pakeHus 0XpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

POOJIEMBI.

Xapaktepru3oBaTh OMOC(HEpHYIO POITH
JeJIoBeKa.

[TpuBOIUTE IPUMEPHI AHTPOTIOTCHHBIX
U3MeHeHu# B bnocdepe.

Or1eHnBaTh MOCIEACTBUS 3arPsI3HCHUS
BO3/IYIITHOM, BOJTHOU CpeIbl, U3BMEHEHUS
KJIMMAaTa, COKPAIICHHUS
O6ropa3zHooOpasusl.

dopMyTHpPOBaTH COOCTBEHHYIO TIO3HITHIO
10 OTHOILICHHIO K TJ100AJIbHBIM U
PETHOHABHBIM 3KOJIOTHIECKIM
npobiieMaM, apryMEHTHPOBATH CBOIO
TOYKY 3pPCHHUSI.

Ha3zpIBaTh IpUYMHBI TIOSIBIICHUS
IIPUPOIOOXPAHHON ITHKH,

pacKpbIBaTh 3HaUEHUE TIporpecca

JUTSI TIPEOI0JICHHUS 9KOJIOTHIECKOTO
KpHu3uca

4.8

CocyliiecTBOBaHUE
MIPUPOIBI U
YeJI0BEUeCTBa

CocyuiecTBoBaHUE TPUPOJIBI U
yenoedyecTBa. CoOXpaHEeHHE
Omopa3HooOpa3us Kak OCHOBA
ycToitunBoctu 6mocheprr. OcHOBa
PaIMOHAIBHOTO YIIPABIICHHUS
MPUPOTHBIMUA PECYPCAMHU U UX
rcnoib3oBanue. JlocTmxeHus OMOJIOrun
U OXpaHa MPUPOJIBI.

PackpeIBaTh coiepKaHUE TEPMUHOB U
MOHATHN: PALIMOHAIBHOE
IIPUPOIOII0IB30BaAHUE, YCTOUUHUBOE
pa3BUTHE, KODBOJIIOLUS.
XapakTepu30oBaTh palMOHAIBHOE
MCIIOJIb30BaHUE IPUPOIHBIX PECYPCOB;
OCHOBHBIE TIOJIOKEHNS KOHUEITIUH
YCTOWYHUBOTO PA3BUTHUSA
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Hemoncmpayuu:
Tabnuywt u cxemoi: «buochepa u
YEIIOBEK»

Hroro yacoB no teme 9
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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