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Pabouass mporpamma mo yueOHoMmy mpeamery «buonorus» (0a30BbIil YpOBEHbD)
(mpeametHas oOmacth «EcTecTBEHHO-HaydHBIC MPEAMETHI») (ajiee COOTBETCTBEHHO —
nporpaMmma o OMoJIoruu, OMOJIOTHS) BKIIIOYAET MOSACHUTENBHYIO 3alUCKY, COJEpKaHue
oOydeHusi, IUIAHUpPYEMbIE pe3yJdbTaThl OCBOCHMSI TMPOTpamMMbl 1O OHOJOTHH,
TEMaTUYeCKOe TUTAHWPOBAHHUE.

[losicHutenpHas 3amucKa OTpakaeT OOIIMe LETH U 3aJadd U3y4deHHs] OMOJIOTHUH,
XapaKTePUCTUKY TICUXOJOTUYECKUX MPEANMOChUIOK K €€ M3yUeHHUI0 OO0YyYarolMMHUCS,
MECTO B CTPYKType y4eOHOro IUIaHa, a TaKKe MOJIXOJbl K OTOOpY CoAepKaHUs, K
OTIpe/ICNICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanve oOy4deHUsS pacKpbIBaeT COJEpXKATENbHbIC JIMHUU, KOTOPBIC
npeiaraloTes Ay 00s3aTeIbHOTO M3YYCHHS B KaKJIOM KJIacce Ha YPOBHE CPEIHETO
obmrero oopa3oBaHusl.

[Inanupyemble pe3ysbTaThl OCBOEHHUS MPOTPaMMbl MO OHOJIOTMM BKIIOYAIOT
JUYHOCTHBIE, METAaNpeAMETHbIE Pe3yJNbTaThl 3a BECh NEPUOA OOydYeHHUS Ha YPOBHE
cpenHero oOuiero oOpa3oBaHus, a TakKe MPEeIMETHbIE JOCTHKEHHsI 00yJarouierocs 3a
KaXJIbI{ T0J1 00yUeHUS.

HOACHUMTEJIbBHAA 3AIIMCKA

IIpu pa3paboTke TmporpaMMbl TI0 OHOJIOTHH TEOPETUUYECKYIO OCHOBY JJIS
oTIpeieJICHUsT TTOAX0A0B K (DOPMUPOBAHHIO COACpPKAHUS yUeOHOTO MpeaMeTa
«buonorus» COCTaBUJIU: KOHIIENITyaJIbHbIE MOJIOKEHHUS Or'oC COO
0 B3aUMOOOYCIIOBJIEHHOCTH LIEJ€H, ColepKaHusl, pe3yabTaTOB 00yYeHUsl U TpeOOBaHUM
K YPOBHIO TOJTOTOBKHM BBITYCKHHKOB, TOJOXXCHHsSI 00 OOIMMX IENIX W TPHUHIUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHIE CUCTEMBI CPEHETO O0IIIero 00pa3oBaHus B
Poccuiickoit denepaiiniu, a Takke MOJI0XKEHUS O crenuduke OMoyioruu, e€ 3HaueHUU B
MO3HAHUU >KHUBOUW MPHUPOIBI M 00ECTICUCHUH CYIIECTBOBAHUS YEJIOBEUYECKOTO O0IIeCTBa.
CorylacHO Ha3BaHHBIM TIOJIOKCHHSAM OTIPEICTICHBI OCHOBHBIE (DYHKIIMH TPOTPAMMBI TIO
OMOJIOrHU U €€ CTPYKTypa.

[Iporpamma mo Ouosioruu Aa€T MpeACcTaBlICeHUE O Iensax, 00 o0Iiei crpareruu
0o0y4eHHs, BOCITUTAHUSI U PA3BUTHUS OOYYAIONIMXCS CPEJACTBAMU Y4eOHOIrO TMpeamera
«buonorusy, ompenensieT o00s3aTENbHOE NPEIMETHOE COJEPKAHHUE, €ro CTPYKTYPY,
pacmpeseNieHre 1o pas3zesiaM U TeMaM, PeKOMEHIyeMYIO TOCTIeI0BATEIbHOCTh U3YUCHHSI
y4eOHOTO MaTepHraia ¢ yaéTOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKU
00pa30BaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yYarOIIMXCSl.

B mporpamme mo OHMOJOTHM TaKXKe yYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM,  METANpEeIMETHBIM W  TPEIAMETHBIM  pe3ysJbTaraM  OOydYeHHUS
B (OpPMUPOBAHUU OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIBHON JEATEIBHOCTH/YUeOHBIX
JEUCTBUN 00YJAIONIUXCS IO OCBOCHUIO COIEPKAHUS OMOJIOTUYECKOTO 00pa30BaHMUsI.

B nporpamme mo Ouonormm (10-11 kmaccel, 0a30BBI YpOBEHB) peaTu30BaH
NPUHITMI TPEEMCTBEHHOCTH B HM3yYCHMHM OWOJOTWMH, Onarofaps dYeMmy B HEH
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IPOCMATPUBAETCS HAMPABIICHHOCTh HA PAa3BUTHE 3HAHUM, CBSI3aHHBIX ¢ (HOPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS, IIEHHOCTHBIX OpHUEHTAIMil  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIUICHUS, IPEACTABICHUI O 3J0pOBOM 00pa3e KM3HU U OEpeKHBIM
OTHOLIEHWEM K OKpy’)Kawllued npupoaHoi cpene. [loaToMy Hapsay ¢ U3ydeHUEM
00111e0MOJIOTUYECKUX TEOPUH, a TaKKe 3HAaHUM O CTPOCHUHU MKUBBIX CHUCTEM Pa3HOTO
paHTa W CYNIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HHUX MPOIECCOB B MPOTpaMMe o
OMOJIOTUN YJEJIEHO BHUMAHUE MCIOJIb30BAHUIO MOTYYEHHBIX 3HAHUU B MOBCEIHEBHOMN
YKU3HH TSl PEIICHUS MPUKIIATHBIX 33714, B TOM YUCIIE: MPOGUIaKTUKN HACIEICTBEHHBIX
3a00JIeBaHUN 4YEJIOBEKa, MEIUKO-TeHETUYECKOTO KOHCYJIbTUPOBAaHUS, OOOCHOBAHMS
HKOJIOTHYECKH 11€J1eCO00Pa3HOro MOBEJACHUS B OKPYXKaIOIlel MPUPOTHOMN cpefie, aHaIn3a
BIUSHUS XO3SMCTBEHHOW JEATEILHOCTH UYEJIOBEKa HAa COCTOSHUE NPHPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHIICHHE BHHMAaHHUS K MPUKIATHON HANpaBIEHHOCTH
yuyeOHoro mnpeamera «buosorus» MNPOAUKTOBAHO HEOOXOJIUMOCTBIO OOeCreYeHUs
YCIIOBUMA TSI PEIICHHs] OJHOW W3 aKTyaJlIbHBIX 3aJad IIKOJBHOTO OHMOJOTHYECKOTO
oOpa3oBaHusi, KOTOopas MpejrnonaraetT GopMUpPOBaHUE Yy OOYYAIOIIUXCS CIIOCOOHOCTU
aIaNTHPOBATHCA K H3MECHCHHUSIM TMHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Iporpamma 1m0 OWOJIOTHU SBJISIETCS OPUEHTUPOM ISl COCTAaBJICHUS PabOunx
porpamMm, aBTOPbI KOTOPHIX MOTYT MPEIJIOKUTH CBOM BapHaHT IMOCJIEIOBATEILHOCTH
W3YYCHUS U CTPYKTYpPBl y4eOHOTO Marepuaia, CBOE BUIEHUE MyTel (HOpMUPOBAHUS Y
oOyuvaroruxcst 10—11 kmaccoB mpeaMETHBIX 3HAHWM, YMEHUW W CHOCOOOB y4uyeOHOM
NEATETLHOCTH, a TaKK€ METOJMYCCKHX PEIICHWH 3a7ad BOCIUTAHUS W Pa3BUTHS
cpeacTBaMu yuebHoro npeameta «buomorusy.

buonorus Ha ypoBHE cpesiHero o01iero oopa3oBaHus 3aHUMAET BakHOe MecTo. OH
obecnieunBaetr (HOpMUpPOBaHHE Yy OOYYAIOIMIMXCS MPEICTABICHUN O HAy4YHOW KapTHHE
MUpa, pacHIMpseT U 0000IIaeT 3HAHUS O )KUBOW MPUPOJIE, €€ OTIIMYUTEIHHBIX MPU3HAKAX
— YPOBHEBOH OpraHM3allid M SBOJIOLUMHU, CO3AAET YCIOBUS JUIsSl: MO3HAHUS 3aKOHOB
YKUBOH TIPUPOIBI, POpMHUPOBAHUS (PYHKITMOHATHHONW TPAMOTHOCTH, HaBBIKOB 3JI0POBOTO
u 6e30macHOro 00pasa >KU3HU, SKOJIOTUUECKOTO MBITIICHHUS, IEHHOCTHOTO OTHOIICHUS K
YKUBOW MPUPOJE U YETIOBEKY.

Bonbioe 3HaueHne OMOJOTHS UMEET TAKXKE /JIs PEHICHUS BOCHUTATEIBHBIX M
Pa3BUBAIOIIMX 3a/a4 CPEJHEro o0Iero oOpa3oBaHMsI, COLMATU3ANNKN OOYYAFOIINXCS.
W3ydyenue Onosioruu odecreunBacT ycIoBUs i1 (OPMHUPOBAHUS MHTCIICKTYATbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH(OPMAIIMOHHBIX HABBIKOB, JCTETUYECKOW KYJIBTYpHI,
CIOCOOCTBYET HWHTETrpallid OWOJIOTHYECKUX 3HAHWW C TPEJCTABICHUSIMH W3 APYTHX
y4eOHBIX TIPEJAMETOB, B YAaCTHOCTH, (u3uku, XumMuu u reorpaduu. HazBanubie
MOJIOKEHUS O TIPeTHAa3HAYCHUH yIeOHOTO pemMeTa « bruosiorusy cocTaBuiIM OCHOBY IS
omnpenereHus TOJIXO0J0B K OTOOpY W CTPYKTYPUPOBAHHMIO €ro  COJIep KaHMs,
MPEICTABIICHHOTO B MPOTpaMMe 1o OUOJIOTHH.

Ot16op conepxkanus ydeOHOTO Tipeamera «buosorus» Ha ©6a30BOM ypOBHE
OCYHIECTBIEH C MO3UIUN KyJIbTYpOCOOOPA3HOTO MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM
oOydJaromuecs: JTODKHBI OCBOWTH 3HAHUS M YMCHHsI, 3HAUMMbIC NI (HOPMHPOBAHUS



o01melt KylnbTyphl, ONPENCIISIONNE aJeKBAaTHOE MOBEACHUE YENIOBEKA B OKPYKAIOMIEH
IPUPOAHOM Cpene, BOCTPEOOBAaHHBIE B TOBCEIHEBHOW JKM3HH W IPAKTUYECKOMN
nestenpbHocTH. Ocoboe MecTo B 3TOM CUCTEME 3HAaHUWA 3aHUMAIOT JJIEMEHTHI
colepXaHus, KOTOPBIC CIIy>)KaT OCHOBOW s  (OPMHPOBAHUS TIPEICTABICHUN
O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHUpPa W LEHHOCTHBIX OPHUEHTAIMSIX
JUYHOCTH, CIOCOOCTBYIOITUX TYMaHU3AIMHA ONOJIOTMYECKOTO 00pa30BaHUA.

CTpykTypupOBaHWE  COAEpXaHUS  ydeOHOTO  MaTepuajia B  Mporpamme
mo OWOJIOTMH OCYIIECTBIEHO C YYETOM TMPUOPUTETHOTO 3HAYCHUS 3HAHUU
00 OTIMYHUTEIBHBIX OCOOCHHOCTSIX JKMBOW MPUPOMBI, O €€ YPOBHEBOW OpraHU3AlMHA U
ABOJIONMHU. B COOTBETCTBUM C 3THUM B CTPYKType ydeOHOro mpeamera «buoiorus»
BBIJICJICHBI CJICAYIONINE COJAEpKaTelibHble JMHUM: «buonorus kak Hayka. MeToabl
Hay4qyHOTro To3HaHus», «Kierka kak Ouonornueckas cucrema», «OpraHu3sM Kak
ouosiormyeckas cucrteMa», «CucrtemMma U MHOrooOpasve OpPraHHUYECKOro MHPay,
«IBOJIIOIUS KUBOU IPUPOJIBD), «IKOCUCTEMBI U IPUCYIIIAE UM 3aKOHOMEPHOCTHY.

Lenps uzydyenus: yue6Horo npenmera «bruonorus» Ha 6a30BOM ypOBHE — OBJIaJICHHE
00yYalOMUMUCA 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHu3allui KUBBIX
CHUCTEM Pa3HOr0 paHra W MPUOOPETECHHUE YMEHHUH HCMHOJb30BaTh 3TH 3HAHUSA JJIS
rPaMOTHBIX JIEUCTBUNA B OTHOIICHUU OOBEKTOB KUBOM MPUPOABI U PEIICHUS PA3IMUHBIX
YKU3HEHHBIX MPOOIeM.

JoctwxxkeHne  uend  u3ydeHuss  ydeOHoro — mpeamera  «buonorus» Ha
0a30BOM YpOBHE 00€CIIEYMBACTCA PEIICHUEM CIICYIONINX 3a/1a4:

OCBOEHHE O0YyYaIOIMUMUCS CUCTEMbI 3HAHUM O OMOJIOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBWIAX, CIYKAIIUX OCHOBOW JJIs
dbopMHpoBaHUS TMPEJACTABICHUN O €CTECTBEHHO-HAyYHOW KapTUHE MHpa, O METO/Jax
HAy4YHOTO MO3HAHUS, CTPOCHHUH, MHOTO0OPa3HH U 0COOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3allii, BBIJAIOMIMXCS OTKPBITUSX W COBPEMEHHBIX HCCIEI0BAHUAX
B OMOJIOTHH;

dbopmupoBanne y  oOydYaronmuxcsi — TO3HABATENbHBIX, HHTEIUICKTYaJbHbBIX
¥ TBOPYECKHUX CITIOCOOHOCTEH B MpOIecce aHaM3a JaHHBIX O MyTSIX Pa3BUTUS B OUOIOTHU
Hay4YHBIX B3IJIS0B, UJAEH U MOJIXOJOB K M3YUYECHHUIO JKMBBIX CHUCTEM Pa3HOrO YpOBHS
OpraHu3aIlny;

CTaHOBJICHHE y OOy4YaroMMXcs oOMIel KyabTyphl, GYHKIIMOHATBLHON TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHITH W OLEHUBATH SIBJICHUSI OKPYXKAIOLIET0O MHpa >KHUBOU
IPUPOBI HA OCHOBAHUH 3HAHUH U OTBITA, MOJYYEHHBIX NMPU U3YYCHUH OUOJIOTHH;

dbopmupoBaHre 'y OOydYaromMXCs yMEHUM  WUTIOCTPUPOBATH  3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTHUYECKONM JEATEIbHOCTH YEJOBEKa, pa3BUTHUHU
COBPEMEHHBIX MEJUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM IKHUBOM
MIPUPOJIbI, HEOOXOAUMOCTH O€PEKHOTO OTHOIIICHUS K HEH, COOTIOIEHUS S TUYECKUX HOPM
P MPOBEJICHUU OMOJIOTUYECKUX MCCIICIOBAHUN;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUW JJIsl TIOBBIIIEHUS  YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;



NpPUMEHEHHE NPUOOPETEHHBIX 3HAHMM W yMEHMH B TOBCEIHEBHOM >KU3HU IS
OILICHKH TIOCJIECTBUN CBOCH NEATEIBHOCTH IO OTHOIIECHHUIO K OKpYXarouieil cpene,
COOCTBEHHOMY 370pOBBIO, OOOCHOBaHME U COOMIOACHHE MeEp MNPO(UIAKTUKU
3a00JICBaHU.

B cucreme cpenHero oOmero oOpazoBanus «buonorus», u3zydaemas Ha
0a30BOM ypOBHE, SIBISETCSA O0SI3aTEIIbHBIM yU4E€OHBIM MPEIMETOM, BXOJSAIIUM B COCTaB
npeaMeTHoN o0nacTh «EcTecTBEHHO-HAYUYHbIE IPEMETHI».

OO1iee ynClIO 4acoB, PEKOMEHIOBAaHHBIX AJI M3y4eHHUs] OMOJOruu — 68 yacos: B
10 ximacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 yaca (1 gac B Hezelno).



COAEPXKXAHUE OBYYEHUA

10 KJTIACC

Tema 1. buoJsiorusi Kak Hayka

buonoruss xak Hayka. CBsi3b OuOJIOTMM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTMMH €CTECTBEHHBIMU Haykamu, ¢uiiocodure, STUKOHN, SCTEeTUKON U mpaBoM. Poib
ouosioruu B (OPMHUPOBAHUM COBPEMEHHOM HaydyHOW KapTwHbl Mupa. Cucrema
OMOJIOTMYECKUX HaYK.

Metoapl TO3HAHUS JKUBOW MNpUPOAbl (HAONIOACHUE, SKCIEPUMEHT, OIHCaHue,
U3MepeHue, Kiaccudukaiys, MoJeIUpPOBaHNEe, CTATUCTHYECKas 00pabOTKa JaHHBIX ).

JHemoncmpayuu:
llopmpemuwi: Y. NapBun, I'. Mengens, H.K. Konbuos, /Ix. Yorcon u @. Kpuk.
Tabauywl u cxemol: «MeTOIbI TIO3HAHMS JKUBOW TPUPOIBDY.

Jlabopamopuuie u npakmuueckue pabomol:
[Ipaktuueckas padora Ne 1. «/cnonb30BaHne pazauuHbIX METOJ0B IPHU U3YYECHHUH
OMOJIOTNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPraHU3AIUSs

Kusbie cucteMbl (OMOCHCTEMBI) Kak MOpeaMeT u3ydeHus Ouonoruu. Otiuuue
YKUBBIX CUCTEM OT HEOPIraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM M WX pa3HOoOpasue. YPOBHH OpraHu3alli OUOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIMA, MOMYJISIUMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTreOLIeHOTHYECKUI), OMOChEpPHBI.

Hemoncmpayuu:

Tabnuywvt u cxemol: «OCHOBHBIC TPU3HAKH KU3HN, «Y POBHU OPraHU3alNN KHUBOU
TIPHUPOJIBD».

Obopyoosanue: Moaenb Mmojiekyibl JJHK.

Tema 3. Xumnyeckuii cocTaB U CTPOEHHE KJIETKH

XUMHAUYECKUM COCTaB KJIETKA. XHMHUYECKHUE DIIEMEHTBI: MAKpPOAJIEMEHTHI,
MHUKPO3JIEMEHTBI. Bo/la 1 MUHEpabHBIE BEIECTBA.

@DYHKIMU BOAbI 1 MUHEPAJIbHBIX BELECTB B KieTKe. [loaaepxanue 0CMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoeHue O€IKOB. AMMHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
He3aMeHnMble M 3aMEHHUMbIE AMHHOKHCIOTBL. AMHHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBI O€ITKOBOW MOJIEKYIbI (TIepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. bruomornueckue GyHKIUN OCIIKOB.

®epMeHThl — OuoJoruueckue kKaraiauzaTopbl. CTpoeHue QepMeHTa: aKTHUBHBIN
HEHTp, cyocTpatHasa crneuuuunocts. Kodhepmentsl. Butamunbl. Otauuns ¢hepMeHTOB
OT HEOPTaHUYECKHUX KaTaJIM3aTOPOB.



VYrneBoabl: MOHOcaxapuibl (INIOK03a, pubo3a W Je30Kcupr003a), Aucaxapuiibl
(caxapo3a, JJaKT03a) 1 oJIMCaxapu/Ibl (Kpaxmall, IIIMKOreH, 1IeJUI0a03a). buonornyeckue
(GyHKIUU YTIEBOAOB.

Jlunuaer: Tpuraunepusl, Gochonunuapl, crepousl. ['uapodunbHO-TUIPOGHOOHBIE
cBoicTBa. buonormueckue Qynkiuu nunuaoB. CpaBHEHUE YTIEBOAOB, OEIKOB U
JIMITAJIOB KaK HICTOYHUKOB SHEPTUH.

Hykneunossie kucnotel: JIHK u PHK. Hykineotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkuun PHK. Bunsr PHK. ATO:
CTpOEHUE U DYHKIIUH.

[utonorus — Hayka o kjeTke. Kinertounas Teopusi — npuMep B3aUMOJICUCTBUS UIEH
U (haKTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUS KIETKH.

Knerka kak uenoctHast »uBas cucrema. OOIIMe NMPU3HAKK KIIETOK: 3aMKHYTas
Hapy>kHas mMeMOpana, mosiekynbl JIHK kak renetnueckuil ammapar, cuctemMa CHUHTE3a
oenka.

Tunel KIETOK: dyKapuoTHUecKass U mpokapuoThueckas. OCOOEHHOCTH CTPOEHUS
poKapuOTUYECKOM KieTku. Kinetounas crenka 6akrepuil. CTpoeHUE 3yKapuOTUYECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsi CTEHKa, TJIMKOKAIUKC, UX
bynkuuu. Ilnasmatudeckas memOpaHa, e€ cBoiicTBa U (¢yHkiuu. lluromnaszma u eé
opranousipl. OnHomemOpanHbie opraHounbl kietku: OJIIC, ammapatr Tonbmxu,
au30cOMbl.  [loyaBTOHOMHBIE  OpPraHOWABI  KIETKH: MHUTOXOHAPHH, IUIACTHUIBIL.
[TpoucxoxaeHne MUTOXOHAPUI U mactul. Buasl miactua. HememOpaHHble OpraHOUAbI
KJIETKH: pUOOCOMBI, KJIETOUHBIH IEHTpP, LIEHTPUOJIM, PECHUYKH, KTYTHKUA. DYHKIIUU
OpraHouJI0B KJIETKU. BKitoueHus.

SAnpo — perynstopublii meHTp kieTkd. CTpoeHue siapa: saepHas 000J0uKa,
KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEWIECTB B KIIETKE.

Jemoncmpayuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxinn, K.M. bap.

Juazpammer: «PacnipenenieHne XUMHUYECKUX AJIEMEHTOB B HEKHMBOW TNPUPOIEL,
«PacripeneneHne XMMHYECKUX 3JIEMEHTOB B )KUBOU MIPUPOJEY.

Tabnuyvr u cxemwr: «llepuoanueckass TabMUIIa XUMHUYECKUX DJIEMEHTOBY,
«Ctpoenue MoOJEKynbl BOJb», «buocunTes Oenkay, «CTpoeHHE MOJICKYJIBI O€liKay,
«Ctpoenue pepmenTa», «Hyknennossie kucnotsl. JJHK», «Ctpoenne monekynst ATDy,
«CTpoeHue 3yKapuOTHYECKOW KIETKW», «CTpOECHHE >KMBOTHOU KiIeTKn», «CTpoeHue
pacTUTENIbHOM KJIETKW», «CTpOCHHE MNPOKAPUOTHYECKON KieTkuy, «CTtpoeHue sapa
KJIETKWY, « YTIEBOABDY, «JIMIUIBI.

Obopyoosanue: CBETOBOM MHKPOCKOM, OOOpyIOBaHWE JJisi  MPOBEICHUS
HaOIIOJICHU, HW3MEPEHHH, OKCIEPUMEHTOB, MHUKPOIIpPENapaThl  PacCTHTEIBHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIJIETOK.



Jlabopamopnvle u npakmuueckue padbomul:

Jlabopatopnast padota Ne 1. «M3yyeHue kaTanuTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)».

Jlabopatophast padota Ne 2. «M3yueHue CTpoeHus: KIETOK PacTeHUH, )KUBOTHBIX U
OaKTepHil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMUCaHUE.

Tema 4. ’KusHenesiTeIbHOCTb KIETKH

OOMeH BemiecTB, WIM MeTa0oJu3M. AcCUMWIAIUA (TJIaCTUYECKUH OOMEH)
U JUCCUMUJIALMS (PHEPreTUYecKuid OOMEH) — JBE CTOPOHBI €JAMHOr0 Mpolecca
Merabonmmu3ma. Poib 3aKOHOB COXpaHEHHS BEMICCTB W DHEPIMM B TOHUMAHUU
MeTaboIu3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbii. Poias ¢epmeHTOB B
0oOMEHE BEIEeCTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.

®dotocunTe3. CeroBasi u TemMHoBasi (as3bl oTocunre3a. Peakuuu dorocuHTesa.
D¢ dextuBHOCTH PoTOcUHTE3a. 3HaUueHUE (HOTOCUHTE3A IS )KU3HU Ha 3emie. BiausHue
yCJIOBUM cpelibl Ha (DOTOCHMHTE3 W CHOCOOBI TMOBBIIIEHUS €ro MPOAYKTUBHOCTU Y
KYJbTYPHBIX PACTCHUM.

XeMocHHTE3. XeMOCUHTE3UPYIONINE OaKTEpUU. 3HAUCHUE XEeMOCUHTE3a JIsl )KU3HU
Ha 3eMJIe.

OHepreTuueckuii OOMEH B KJeTKe. PaclierieHne BEIEeCTB, BbIJEICHUE
U aKKyMYJIUPOBAaHUE DHEPTUHU B KIIETKE. DTallbl SHEPreTUYecKoro oOMeHa. [ ukonms.
bpoxenue u ero Buabl. KHCIOPOAHOE OKHCIEHME, WJIH KIETOYHOE JbIXAHUE.
OxucnurensHoe GochopunrpoBanue. IPGHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiuu matpuyHoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus
reHeTuuecko uHpopmanuu B KJIETKE. [ eHeTWYecKkuidi KOJ ¢ €ro CBOMCTBA.
Tpanckpuniusi — marpuunbiii cuate3 PHK. Tpancnsius — 6GuocunTe3 Oenka. DTarmbl
TpaHcisiuu. KonupoBanue aMuHokucnoT. Pois pubocom B OuocuuTese Oenka.

Heknerounsie Qopmbl xu3Hu — Bupycbl. HMctopust oTkpsiTus Bupycon (J.U.
NBanoBckuit). OCOOCHHOCTH CTPOCHUS U KU3HEHHOTO ITMKIJIa BUPYCOB. bakTeprodarmu.
bosie3nn pacreHuil, >KUBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBbIE BHUpycaMu. Bupyc
ummyHoaeduita yenoseka (BUY) — Bozoyaurens CIIN/]a. OGpaTHas TpaHCKpUTITIUSA,
peBepTasa u unrterpasa. [IpodunakTuka pacnpocTpaHeHUsI BUPYCHBIX 3a00I€BaHMIA.

Hemoncmpayuu:

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

Tabauyvr u cxemvi: «Tunbl nWTaHus», «Metaboausmy, «MUTOXOHIPUSY,
«IHepreTuyeckui  oOMen», «Xmoportact», «®dorocuntesy, «Ctpoenme JIHK»,
«CtpoeHue u (QyHKUMOHHMpOBaHUE TreHa», «CuHTe3 Oenkay, «['eHeTuuecKuil Koy,
«Bupycoe», «baktepuodarm», «CrpoeHue u sxku3HeHHbIM 1wk Bupyca CII]/la,
oakTepuodaray, «Pemmukarms JTHK.

Obopyoosanue: wMonenu-antumkammu — «Yasoenue JHK wu  Tpanckpumnumsy,
«buocunres Oenka», «CTpoeHue KIETKU», Mojenb cTpykTypsl JJHK.



Tema 5. Pa3MHOKeHHe U HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB

KiieTouHbli LUK, WK )KU3HEHHBIN UK Ki1eTKu. MaTepdasa u mutos. [Iponeccs,
nporekatoume B uHTepdaze. Permkanusa — peakiuss marpuuHoro cunresa JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIIL. JIUIJTONIHBINA U TallJIONTHBIN
XpOMOCOMHBIE HaOopbl. XpomaTuabl. l[UTONOrMYEeCKME OCHOBBI Pa3MHOXKEHHS U
WHIUBUYAIbHOTO Pa3BUTHSI OPTAaHU3MOB.

Henenne knetku — muto3. Craguu mutosa. [Iponecchl, mpoucxoasime Ha pa3HbIxX
CTaausX MUTO3a. bruomoruueckuii cMpICI MUTO3a.

[IporpamMmmupyemasi TuOeIb KJIETKU — aroITo3.

@opMBbI pa3MHOXEHHUSI OpPraHU3MOB: Oecrojioe W mojoBoe. Buuel 0Oecrosioro
pa3MHOXEHUS: JICJICHHE HaJABOE, IOYKOBAaHHME OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHE, BETreTaTUBHOE pa3MHOXKEHUE. VICKycCTBEHHOE KJIOHHPOBAaHUE
OpPraHU3MOB, €r0 3HAUEHHE JIJISl CEJIEKIUU.

[TonoBo€ pa3MHOKEHUE, €ET0 OTIANYUS OT OECIIOJIOTO.

Meito3. Craguu wmeio3a. Ilpoueccel, NpoUCXOAAIIME HA CTaAUSIX MEHo3a.
[ToBenenue xpomocom B Menose. Kpoccunrosep. buosornueckuii CMbICH UM 3HAYECHUE
Meno3a.

['amerorenes — mpouecc 0Opa3oBaHUs MOJIOBBIX KIETOK Yy XUBOTHBIX. [loyioBbIE
JKeJe3bl: CEeMEHHUKU U sSsudHuKUA. OOpa3oBaHUE W pa3BUTHUE TOJOBBIX KJIETOK — ramMeT
(cmepmaTto3ouy, SUIIEKIETKa) — crepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
ANIEKIETOK U criepMaro30uaoB. Omnonorsopenue. [TapreHorenes.

WuauBuayanbHoe — pa3BUTHE  (OHTOreHe3).  OMOpPHMOHAIBHOE  pa3BUTHE
(oMOpuorenes). Otanbl 3MOPUOHATBHOTO Pa3BUTHSL Y MO3BOHOYHBIX IKUBOTHBIX:
npobsieHue, racTpyisiuus, opraHoreHe3. IloctamOpuonanbHOe  pa3BuTHE. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE, HENPSIMOe (JTMUMHOYHOE). BiiusHue cpeapl Ha
Pa3BUTHE OPraHU3MOB, (PAKTOPBI, CTIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pa3Butue pacreHnid. OHTOreHE3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJNH Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyer u cxemovl: «DOpMBI  pa3MHOXKEHUS  OPraHU3MOB», «J/[BoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX PAaCTEHUI», «BereraTuBHOE pa3MHOXKEHHUE PACTECHUN,
«Jlenenue kieTku 6akTepuiny, « CTpoeHUE MOJIOBBIX KIETOK», «CTpOEHHUE XPOMOCOMBDY,
«Knerounsiii ki, «Pemnmukamua JHK», «Murtoszy», «Mehos», «I[Ipsmoe n Henpsimoe
pa3BuTue», «l'aMeToreHe3 y MICKONUTAIOINX M YesloBeka», «OCHOBHBIE CTaIuH
OHTOT'ECHE3a».

Obopyoosanue: MHKPOCKOT, MUKPOMpPENapaThl «CniepMaTo30uIbl
MJICKOTIUTAIOWIETO», <« SlilekneTka MieKkonuTaromero», «Kapuokunes B kieTkax
KOpEIIIKa JIyKa», MarHuTHas MoJeib-anmuiukamnus «Jlenenue knerkm», monaens [IHK,
MOieNTb MeTa(azHO XPOMOCOMBI.
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Jlabopamopnvle u npakmuueckue padbomul:

Jlabopatopnas padora Ne 3. «HaGmogenne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpOIpenapaTaxy.

JlabopatopHasi padota Ne 4. «3ydyeHure CTpOEHHs MOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieAcTBEHHOCTh M K3MEHYUBOCTh OPraHU3MOB

[Ipenmer u 3agaum reHetuku. Mcropus pa3zButvs reHeTuku. Ponbe nuromoruum
1 YMOPHOJIOTHH B CTAHOBJICHUHU T€HETUKU. BKJ1a pocCUUCKUX 1 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeToabpl TEHETUKH (THOPUAOJOTHYECKUM, ITUTOTCHETHYECKHUH,
MOJIEKYISIpHO-TeHETUUECKUi). (OCHOBHBIE TEHETHMUECKHME TMOHATHS. ['eHeThdeckas
CHMBOJIMKA, UCTIOJIb3yEMas B CXEMaX CKPELIUBAHUU.

3aKOHOMEpPHOCTH HACJICIOBaHUSl TPU3HAKOB, ycTaHOBIeHHble [. Mennenem.
MonorubpuiHoe CKpeluBaHue. 3aKoH €uHO-00pa3usi THOPUIOB MEPBOrO MOKOJICHHUS.
[IpaBuno TOMUHUPOBAHUA. 3aKOH PaCIICIUICHUS MPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMeT.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JNuruOpuaHoe cKpeuBaHue. 3aKOH HE3aBHUCHUMOTO HAcJIeIOBaHUS IPU3HAKOB.
[{uTorenernueckre  OCHOBBI ~ AUTHUOPUAHOTO  CKpEUIMBaHUA.  AHaJIM3UPYIOIIEe
ckpenuBanue. lcnonb30BaHWE AaHATM3UPYIOIIETO CKPEIIMBAHUA I OIMPEICICHUS
TeHOTHUIIa OCOOU.

CueruieHHoe HacienoBaHue mnpuszHakoB. Pabora T. Moprana mo cCrerieHHOMY
HAaCJIEIOBAaHUIO TeHOB. Hapylenre cuerieHus reHOB B Pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOpUS HACIIEICTBEHHOCTH. | €eHEeTHUUEeCKHE KapThl.

I'enetnka mnona. XpoOMOCOMHOE OIpeAeieHrue MoJia. AYTOCOMBI M IOJOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIE ¥ FeTepOoraMeTHbIE Oprann3mMbl. HaclienoBaHne npu3HaKoB,
CLIETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUIbI N3MEHUYNBOCTHU: HEHACIICACTBEHHAS U HACIIEACTBEHHAsA. PoJib
cpenbl B HEHACJEICTBEHHOW WM3MEHYMBOCTH. XapaKTEPUCTHKAa MOIU(DUKAITMOHHON
W3MEHYMBOCTA. BapuanmoHHBIM psSA M BapualMoOHHAas KpuBas. Hopma peaxkuumn
npu3Haka. KoJnuecTBEeHHbIE M KaU€CTBEHHBIE MPU3HAKU U UX HOpMa peakiuu. CBONCTBA
MOIU(DUKAITMOHHONW U3MEHUYHNBOCTH.

HacnencrBennass, wiM TEHOTUNMYECKasl, W3MEHYMBOCTb. KomOuHaTUBHAs
U3MEHYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MyTtanuonHass u3MeH4YMBOCTh. Kiaccudukainus wmyTtaruil: Te€HHbIE, XPOMOCOMHBIE,
reHoMHble. Yactora U npuuuHbBl MyTanuil. MyrtarenHele  QakTopbl. 3aKOH
TOMOJIOTHYECKUX PSAJIOB B HaceACTBEHHOW n3MenunBoctu H.M. BaBuioga.

BuesnepHnas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METO/Ibl TEHETHKH YEIOBEKA:
reHeaJornuecKui, OJIM3HEIOBBINA, IUTOTEHETUYECKUH, OMOXUMUYECKUM, MOJIEKYJISIPHO-
F€HETUYECKUH. CoBpeMeHHoe ONPEECICHUE TE€HOTHUIA! MOJTHOT€HOMHOE
CEKBCHUPOBAHWE, TE€HOTUIMPOBAHUE, B TOM 4ucie ¢ mnomomblo [II[P-ananu3a.
HacnencrBenHsle 3a001eBaHus YeJIOBEKA: T€HHBIE 00JIE3HU, O0JIE3HU C HACJICIACTBEHHOM
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IPEIPacIOoNOKEHHOCThIO, XPOMOCOMHbIE Oonie3Hu. ComaTHueckue M TeHEPaTHBHBIC
myTtauuu. CTBOJIOBBIE KJETKU. [IpuHIuUOBI 3710poBOro odOpasa >KM3HHM, JUArHOCTHUKH,
npoQUIaKTUKA W JIEYCHHUs] TEHETHYeCKHX Oone3Heil. Meauko-reHeTH4IecKoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEAUIMHCKON T€HETUKU B MPEJOTBPALLECHUN U JICYEHUU
IeHETUYECKUX 3a00JIEBaHUI YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: T'. Mennenb, T. Mopran, I'. ne ®puz, C.C. YerBepukos, H.B.
Tumodeen-Pecorckuii, H.J1. Bapuios.

Tabauyvt u cxemovl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE M €ro ITUTOTCHETHYECKAs
OCHOBa», «3aKOH pacUICIJICHUS M €ro I[UTOTCHETHYECKasl OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpumHoe ckpemnmBanuey, «lIUTONIOrHYECKHE OCHOBBI JUTHOPHIHOTO
CKpemuBaHusa», «Menosy, «B3anmMoAencTBUE auleNbHBIX TE€HOBY», «l €HeThdeckue
KapThl PACTEHUM, >XKUBOTHBIX W 4YeENOBEKa», «l'eHernka mnoisa», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIIEIJICHHOTO ¢ ToJIoM», «KapuoTumnsl 4yenoBeka U KUBOTHBIX», «BUabl
u3MeHYuBocTH», «MoaudukanmonHas u3MeHYUBOCThY, «HacnenoBanue pesyc-
bakTopay, «I'eHeTHKa rpyIn KpoBu», « MyTallMOHHAS H3MEHYHUBOCTHY.

Obopydosanue:  Moaenu-anIuIMKau  «MOHOTMOPUIHOE  CKPEIMBAHUEY,
«Hemonnoe  momMunmpoBaHue», «JlurmOpumHoe  ckpemmuBanHue»,  «llepekpéct
XpOMOCOM», MHKPOCKOIT M MHKpompenapar «Jlpozoduna» (Hopma, MyTaruu (OpPMBI
KpBUIbEB M OKPACKH TeJa), repoapuii «I'opox moceBHOM».

Jlabopamopnvie u npakmuyueckue padbomul:

JlabopatopHas pabora Ne 5. «U3ydeHue pe3yabTaToOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y TPO30(HIBI HA TOTOBBIX MUKPOTIPEIapaTax».

JlaGoparopnas pabora Ne 6. «M3yuenue MoanbUKAIMOHHONW W3MEHYHBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PAZIa U BAPUALMOHHON KPUBOWD.

Jlabopatopuass padota Ne 7. «AHanu3 MyTanuil y Apo30(duiabl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTiaeckas pabota Ne 2. «CocTaBieHne u aHaJINU3 POJOCIOBHBIX YETOBEKAY.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBbBI OMOTEXHOJIOTHH

Ceneknupst Kak Hayka U IPOLECC. 3apOKACHUE CENEKINHU U JOMECTUKALUA. Y YEHUE
H.U. BaBunoBa o 1ieHTpax MPOUCXOKIACHUS U MHOTO0Opa3usi KyJbTYPHBIX PACTECHUH.
[{eHTpBI MPOUCXOKICHUSI TOMAIIHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CENEKUMU. MaccoBblii M HHIMBUIYAIbHBIA OTOOPHI B
CENEKIMM pacTeHUW U KUBOTHBIX. OIEHKa »JKCcTepbepa. bBAM3KOPOACTBEHHOE
CKpeuuBanue — HOpuauHr. Yncras nunus. CkpelliuBaHre YUCThIX TuHUM. ['eTeposuc,
wi rubpuaHas cwia. HepoacTBeHHoe ckpemiuBaHue — ayTOpuauHr. OtaanéHHas
rubpuau3anus u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 U MoJydeHHE MOJIMILIIOUIOB.
JlocTrkeHus CeNIeKIMN PAaCTEHNUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHoMOrMs KaK OTpaciib Nporu3BOACTBA. [ eHHas HHXKEHEpHUs. DTanbl CO3AaHUs
pexomOuHanTHOW JIHK w© TpaHcreHHbix opranu3MoB. KieTouHas WHXEHEpHs.
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Kierounbie KynpTypbl. MUKpPOKIOHAJIBHOE pa3MHOXKEHUE pacTeHHi. KioHupoBanue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SIMICTBEHHBIX  OPraHU3MOB.  OKOJOTMYECKHE U
strueckue mpoodieMbl. [MO — reneTudecku MOAU(PHUITMPOBAHHBIE OPTAHU3MBI.

JHemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, N.B. Muuypum, I'.J1. Kapnieuenko, M.®. 11BaHOB.

Tabauywl u cxemwl: xapTa «L{eHTpBI IPOUCXOKIAECHUS 1 MHOTO00pa3Hsl KYJIbTYPHBIX
pactenuit», «llopoapl nOMamIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pPacTEHUI»,
«Otnanéunas rudpuanzanus», «Padoter akagemuka M.®. MiBanoBay, «I[lonumuionusy,
«OO0BeKThl  OWOTeXHONOrMM»,  «KileTouHble  KynbTypbl M KJIOHHPOBAHHEY,
«KoHCTpynpOBaHue U IEPEHOC TEHOB, XPOMOCOM).

Obopydosanue: MyJsKH IUVIOJOB U KOPHEIUIONOB JUKHUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repdbapuil «CeabCKOX035MCTBEHHBIE PACTEHUSD.

Jlabopamopnvie u npakmuueckue padbomul:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTUKEHUS CEICKIIUN PACTCHUM U )KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATENbHBIA YYacCTOK,
B TEIUTMYHOE XO35HCTBO, JA0OPATOPUIO arpOYHUBEPCUTETA UIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBosrouOHHAs OMOJIOTUSA

[Ipennocbulku BO3HUKHOBEHHS 3BOJIIOIMOHHON TEOPUHU. DBOIIOLHUOHHAS TEOPUS U
e€ MecTo B Onosioruu. BiusiHue 3BOIIOLIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX
HayK.

CeugerenscTBa  3BOJIIOUMA.  [lam€OHTONOrMYECKUE:  MOCIENOBATENBHOCTh
MOSIBJICHUS. BUJOB B  TAJICOHTOJIOTHYECKON  JIETOMHMCH, TMEPEXOJHbIE  (OPMBI.
buoreorpadguyeckue: cxoncTBo U pazinune GayH u Gjaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M pa3iuuusi OSMOPHOHOB pa3HBIX  BHJIOB
MO3BOHOYHBIX.  CpaBHUTEIIbHO-AaHATOMUYECKHUE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
pyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX META0OJMYECKHX IyTeH Yy BCEX
OPraHUu3MOB.

OpomonnonHas teopust Y. Jlapsuna. [Ipenanochuiku BOSHUKHOBEHUS JapBUHHU3MA.
JIBWOKyIHMe CHIIbI DBOJIIOIUMU BHUIIOB 1O JlapBuHy (M30BITOYHOE Pa3MHOMKEHUE MPU
OTPAHUYEHHOCTH pecypcos, HEOIpeIeIIEHHAs U3MEHUYHUBOCTb, 6opnOa 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN 0TOOP).

Cuntetnueckas Teopus 3Botounn (CTI) U €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBodronus. [Tonmynsuus kak eIMHULIA BUIa U BOJIIOLIUH.

JBvxymue cuibl (PaxToOpbl) SBOITIONNN BUOB B IPUPOie. MyTarlmoHHBIN TTPOIIece
¥ KOMOMHATUBHAS U3MEHYUBOCTH. [lomynsiinonnbpie BOIHBI U ipeiid reHoB. M3omsmnus u
MUTpALIHSL.

EctectBeHHbIN 0TOOp — HANMPABJIAIOUIMI (akTop 3BOIOUKUNA. DPOPMBI €CTECTBEHHOTO
otbopa.
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[IpucrnocobneHHOCT,  OPraHU3MOB  KaK  pe3yiapTaT  3BoJionuH.  [Ipumepsr
MPUCTIOCOOJIEHUI Yy OpraHu3MOB. ApoMopd03bl U UIUO-aJaNTAI|H.

Bun u Bunoo6pazosanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BUI000pA30BAHMUS:
reorpaduueckoe, SKOJIOrHIecKoe.

MakposBomtonusi.  PopMbl  SBOMIONMM:  (QUIETHYECKasi,  JUBEpPreHTHad,
KOHBEpIreHTHas, mapasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxaeHrue OT HeCNEeUMaIU3UPOBaHHbIX MnpeakoB. lIporpeccupyromas
crienuanu3anys. AJanTUBHAS paguanus.

JHemoncmpayuu:

llopmpemuwi: K. JIlunnen, XK.b. Jlamapk, Y. {apsun, B.O. Koanesckuii, K.M. bap,
3. I'ekkenb, @. Mromiep, A.H. Cesepuos.

Tabnuyvl u cxemuvl. «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3emiie», «3apobllIu
MIO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «PopMbl O0pbOBI 3a CYILIECTBOBAHUE,
«EcrecTtBeHHBI 0TOOpY», «MHOroo0pa3ue copToB pacTeHuin», «MHorooOpasue nopos
KUBOTHBIX», «llomymsiuum», «MyTalMOHHAasE HM3MEHUYUBOCTB», «ApoMOp(O3bD»,
«Mnunoaganramumny, «OO0mwas nereHepanus», «/pmwkymue cuisl 3Bosonuny, «Kapra-
cxema Mapmpyra nyremectsus Y. [lapsuna», «boppba 3a cyliecTBOBaHHEY,
«IIpucnocobieHHOCTh OpPraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJIOTUYECKOE BUI000Pa30BaHUEY.

Obopydosanue: KOJIEKIMSI HACEKOMBIX C Pa3JIMYHbIMU THUIIAMU OKPACKH, HAOOp
IJIOJOB U ceMsH, KouieKiusl «[IpuMepsl 3allUTHBIX MPUCIOCOOTIEHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIE HaNpaBICHUs HBOJIOLUN», O0BEMHAss Mojenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaguyeckas kapra Mupa, KoJmeKus «P@opMbl COXPaHHOCTH UCKOMIAEMbIX
KUBOTHBIX W PACTEHMI», Mojenpb amuimkanus «llepekpéct XpomMocoM», BIIAKHBIE
npenapatel «Pa3Butue HacekoMoro», «Pa3BuTue JIATyIIKW», MHUKpOMpenapar
«Ipozoduna» (Hopma, MyTaruu GOpMbI KPbUIILEB U OKPACKH TENA).

Jlabopamopnsle u npakmuueckue padomel:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BHUIOB 10 MOP(HOJIOTHYECKOMY
KPUTEPUION.

JlaGoparopuas pabora Ne 2. «OnucaHwe MNOPUCTIOCOOICHHOCTH OpraHu3Ma M
e€ OTHOCUTEIHHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M Pa3BUTHE )KU3HH Ha 3emuie

JloHaydHbIE TIPEACTABICHHUs O 3apOKIACHUM JKM3HHA. HayuHble Trumoressl
BO3HUKHOBEHUS KU3HU Ha 3emJie: abuoreHe3 U maHcrnepMus. XUMHAYEeCcKasi HBOJIIOLHUSL.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIIEPUMEHTAIBHOE
MOATBEPKACHUE XUMHUYCCKOW H2Bomrond. HadambHple d3Tambl  OHOJIOTHYECKOM
somonuu. [l'mnoreza PHK-mupa. ®dopmupoBanre MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHUE TMPOTOKIETKU. llepBble KkieTkm m ux sBomonus. PopmupoBaHue
OCHOBHBIX I'PYIII ’KUBBIX OPraHU3MOB.
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Pa3Butne xu3HuM Ha 3emiue mo spam W nepuoaaMm. Karapxeil. Apxelickas u
npoTepo3oiickas 3pel. [laneo3orickas spa U €€ nepuoapl: KEeMOPUHCKUHN, OPJIOBUKCKHM,
CUJIypHUMCKHN, TIEBOHCKAW, KAMEHHOYT OJIBHBIN, TIEPMCKHUU.

Me3zo30KcKkas 3pa u €€ epuoIbl: TPUACOBBIN, FOPCKHUM, MEIIOBOM.

KaliHo301cKkas 3pa u €€ nepuoabl: NajJeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepucTvka KIMMAaTa W TEOJOTMYECKHX IMporeccoB. OCHOBHBIE ATallbl
ABOJIIOIIMU PACTUTEILHOTO U KUBOTHOTO MHpa. ApoMOp(d03bl y pAaCTEHUN U KUBOTHBIX.
[losiBnenue, pacuBeT U BBIMUPAHUE TPYTI JKUBBIX OPTaHU3MOB.

CucrtemMa OpraHMYecKOro MHpa Kak OTpakeHue HBOMoUUH. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIITbI OPraHU3MOB.

DOBOJIIOLIMS YENOBEKAa. AHTPONOJOrMsA Kak Hayka. Pa3BuTHe NpeacTaBiIE€HUH O
IIPOUCXO0XKJICHUN 4esoBeKa. MeToabl n3ydeHus: antpornoreHe3a. CXoACTBa U pa3Inyus
YeJIOBEKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHUE YEIOBEKa.

JIBxytue cuiibl (akTopbl) aHTpornorene3a. HacnencrBeHHass M3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBI 00pa3 >KU3HU, M3TOTOBJIEHUE OPYIUM Tpya,
MBIILJIEHUE, PEYb.

OCHOBHBIE CTaAUMM W BETBU SBOJIOLMU 4YEJIOBEKA: AaBCTPAIONUTEKH, YeaoBeK
yMmensli, YenoBek npsamoxonsamuid, YenoBek HeaHIepTaabCKui, YenoBeK pa3yMHBIN.
Haxonku McKomaemMbIX OCTATKOB, BPEMsI CYLIECTBOBAaHHMsS, 00JIACTh PacHpOCTpaHEHUs,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHSL.

Uenopedeckue packl. OCHOBHBIE OOJIBIIIME pachl: €BporecouaHasi (eBpasuiickas),
HErpo-aBCTpaAJIOUIHAsS (PKBATOpHUAJbHAs), MOHIOJIOUJIHAS (a3UaTCKO-aMepUKaHCKas).
YepTbl NOPHUCIOCOOJIEHHOCTH TMPEACTABUTENICH YEJIOBEYECKUX pPac K  YCIOBHUSIM
cymectBoBanus. EnuncTBo yenoBeueckux pac. Kpuruka pacusma.

Hemoncmpayuu:

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

Tabnuyer u cxemvi: «Bo3aukHOBeHHe CONMHEYHOM CHCTEMB», «Pa3BuTHE
opraHumyeckoro  mupa»,  «PactutenpHas — KieTtka», <«OKUBOTHasi  KIETKay,
«IIpokapuotnueckas kieTka», «CoBpeMEHHasi CHUCTEMa OpPraHuyecKOro MHPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHS YETIOBEKA U YEJIIOBEKOOOPA3HBIX 00€3bsIH,
«OCHOBHBIE MECTa MAaJEOHTOJIOTMYECKNX HAXOJO0K MPEJIKOB COBPEMEHHOIO YEJIOBEKaY,
«/lpeBHenmme sroguw», «JpeBHue moan», «llepBble  COBpEMEHHBIE  JIFOAWY,
«HenoBeuecKue pachb».

Obopyoosanue: mynsxu «lIpoucxoxxaenue yenoBeka» (OIOCTBI aBCTpaJoONUTEKA,
MUTEKAHTPOTNa, HeaHAepTallblla, KPOMAHLOHIIA), CJICTIKA WM U300paKCHUSI KaMEHHBIX
OpyAMil  TEepBOOBITHOTO  YeJoBeKa  (KaMHU-YOMIEphbl,  pyOmina,  ckpebia),
rCOXPOHOJIOTHYECKAsT TaliauIa, KOJUICKIUS «DOpMbl COXPAHHOCTH HMCKOIAEMbIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopnwie u npakmuueckue pabomaoi:
[IpakTuyeckas pabora Ne 1. «/3ydeHue HCKOMAEMbIX OCTATKOB pACTEHUU U
YKUBOTHBIX B KOJIJIEKIIUSIX).
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DKCKypcust «IBOJIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN
WU KpaeBeAYECKUM My3eil).

Tema 3. Opranu3msbl U OKpY:Kalolas cpena

DKOJIOTHSI KAaK Hayka. 3aJayd W paslesibl 3KOJOTMU. MeTonIbl 3KOJOTMYECKHX
MCCJIETOBAHNUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YyILHAs, IIOYBEHHAs,
BHYTPUOPTraHU3MEHHAs!.

Okonoruueckue  ¢akropel. Kmaccudukamuss — sxomorndeckux — (PakTOpOB:
abnoTnyeckne, OMOTUYECKUE U aHTPOIIOTe€HHbIE. J[eiCTBUE S3KOJIOTHYECKUX (PAKTOPOB Ha
OpPTraHHU3MBI.

AbGuotndeckue (QaxKTophl: CBET, TEMIepaTypa, BIAKHOCTh. DOTONEPHOIU3M.
[TpucnocoOnennst OpraHu3MoB K JACWCTBUIO abuoTHueckux (aktopos. buonoruueckue
PUTMBI.

buotnueckue dakropsl. Bumbl OMOTHUYECKUX B3aUMOJCUCTBUNA: KOHKYpPEHIIUSA,
XUIIHUYECTBO, cuMOMO3 u ero Qopmel. [lapasutusMm, Koomepauus, MYTyalHu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIM3M, HEUTpanusm.
3HaueHHEe OMOTHYECKMX B3aUMOJEWCTBUI Il  CYIIECTBOBAaHUS  OPraHU3MOB B
IPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKUE XAaPAKTEPUCTUKHU NMOMYIAUUA. OCHOBHBIE MOKA3ATENH MTOMYJIALUU:
YHUCIIEHHOCTD, IUIOTHOCTh, POKIa€MOCTh, CMEPTHOCTb, IPUPOCT, MUTpaLus. JJnHaMuKa
YUCJICHHOCTH HOITYJISIUUU U €€ PeryJIsaus.

JHemoncmpayuu:

llopmpempui: A. I'ymbonbar, K.®. Pynbe, O. ['ekkerns.

Tabnuyvt u cxemwvl: xapta «llpupoansie 30HBI 3emin», «Cpeabl 0OOUTaHUS
opranu3sMoB», «®Doronepuoausm», «llomymauum», «3aKOHOMEPHOCTH  pOCTa
YUCJIEHHOCTU MOMYJSAUUU UHPY30puu-TyPenbkny, «luiesbie nenm.

Jlabopamopnvie u npakmuyueckue pabomui:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckue OCOOCHHOCTH pacTEHUM
U3 Pa3HBIX MECT OOUTAHUS.

Jlabopatopnasi pabora No 4. «BnusHue cBeta Ha pPOCT M pa3BUTHE UYEPEHKOB
KOJIEyCay.

[Tpaktiaeckas padota Ne 2. «[lomcué€T MIOTHOCTH MOMYMSANWK Pa3HBIX BUIOB
pacTEHUIN.

Tema 4. CoolOuiecTBa M 3K0J10rH4eCKHE CHCTEMbI
CooOmiectBo  opraHu3MoB — OuoneHo3. CTpyKTypsl OHOILIEHO3a: BHIOBas,
IpPOCTpaHCTBEHHasA, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsizu B OMOIIEHO3E.
Dxosioruyeckue cuctemsl (akocructemsl). [loHsTue 00 3xocucTeMe U OMOTeOIIeHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTHI YKOCUCTEMBI: MPOIYIIEHTHI, KOHCYMEHTHI, PEAYILIEHTHI.
KpyroBopoT BemiecTB v MOTOK YHEPTUH B IKOCUCTEME. Tpoduueckue (MUIIEBBIC) YPOBHU
skocucTeMsl. [Iuiessie nenu u cetu. OCHOBHBIE TIOKa3aTeNIM YKOCUCTEMBI: Onomacca,
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OPOAYKIMSI. OKOJIOTUYECKUE MUPAMHJIBL: MPOAYKLIHH, YHCIEHHOCTH, OHOMACCHI.
CBoOICTBa 3KOCUCTEM: YCTOMUHUBOCTD, CAMOpPETYJIsiLuUs, pa3BuTHe. CyKlieccusl.

[IpuponHble 3KOCHUCTEMBL. DKOCHUCTEMBI 03€p U pPEK. DKOCHUCTEMA XBOMHOIO
WJIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOreHHbIE HKOCUCTEMBI. ATpO3KOCHCTEMBI. Y pOo3KOCUCTEMBI.
buonornueckoe n X034HCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qakrop ycrolunBocTH HKocucteM. CoxpaHeHue
OMOJIOrMUYECKOT0 pa3sHOOOpa3us Ha 3eMIIe.

Yuenne B.W. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa 6nochepsi.
XKusoe BemectBo u ero ¢ynkuuu. OcoOeHHocTH OHoOcepsl Kak TIOOATBEHOM
sKocHucTeMbl. /[luHamMuueckoe paBHOBECHE U 00paTHas CBs3b B Ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0XUMHUYECKHE IIUKIIBI 2JIEMEHTOB (YIJIepoAa, a30Ta).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIU.

UenoBeyectBOo B Ouocdepe 3emid. AHTPONOTCHHBIE HU3MEHEHHS B Ouocdepe.
['1o6abHbBIE SKOJOTUYECKHUE TIPOOIIEMBI.

CocymiecTBoBaHHE PUPOBI U YenoBeuecTBa. CoxpaHeHne 6uopa3sHooOpasus Kak
OCHOBa ycToHuMBOCTU Onocdepbl. OCHOBA PallMOHAIBLHOTO YIPAaBICHUS IPUPOIHBIMU
pecypcamu U UX HCToNb3oBaHue. JloCTHKeHNS OMOJIOTUU M OXpaHa MPUPO/IBL.

Jemoncmpayuu:

llopmpemui: A.JIx. Tencnu, B.H. Cykaués, B.I. Bepnaackuii.

Tabnuyvr u cxemwi: «llumessie nenu», «bUOIEHO3: COCTAaB U CTPYKTypay,
«IIpuponusie coobmecTBa», «llenmn mnuTaHUSA», «IKOJOTHYECKAs MHPAMUJIAY,
«buocdepa u demoBek», «IKOCHUCTEMA IMUPOKOJIUCTBEHHOTO Jecay, «IKOCUCTEMA
XBOMHOIO Jecay, «broueno3 Bogoéma», «ArpoueHos», «lIpumepHesie aHTpONOTEHHBIE
BO3JCUCTBUS Ha NpuUpoAy», «BaXHEWIIME HWCTOYHHUKM 3arpsi3HEHUs BO3AyXa U
TPYHTOBBIX BOJ», «llouBa — BakHelmas coctaBiswomias Ouochepr», «DaKTOPbI
nerpajanuu mouBy, «llapaukoBsiil 3¢ dexTy, «DakTophl PaIMOAKTUBHOTO 3arpsi3HEHUs
ounochepri», «Odmas crpykTypa 6uocdepsi», «Pacnpoctpanenue xxu3au B buocheper,
«O30HO0BBIN 3kpaH Ouochepnl», «Kpyrosopor yriepona B 6uochepe», «Kpyrosopor
a30Ta B PUPOIE.

OOGopynoBanue: Mojenb-anIuIMKanus «Tunuuaeie  OUOIEHO3bI», repOapuii
«PacturenbHble COOOIIECTBaY, KOJIEKIMU «bHoleHo3», «BpeauTenn BaKHEUIIMX
CEJICKOXO3SUCTBEHHBIX KYJIBTYp», TepOapvu W KOJUJICKIIUU PACTEHUN M >KUBOTHBIX,
MpUHAJJISKAIIME K Pa3HbIM JKOJIOTHYECKUM TrpynmnaM oJHOro Buaa, KpacHas kHura
Poccutiickoit @eaepanun, n300paskeHUsI OXPaHIEMbIX BUJIOB PACTCHHUI U )KUBOTHBIX.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
ITO BUOJIOTMN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUAA

Cornacao ®I'OC COO ycraHaBIMBaIOTCS TpeOOBaHUSI K pe3yJbTaTaM OCBOCHMS
oOy4JaloImMMHUCS ~ TPOrpaMM  CpeJHero  o0mero o0pa3oBaHUsA:  JMYHOCTHBIM,
METaNpPeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JHMYHOCTHBIX pE3yJIbTaTOB OCBOCHUSA IpeaMera «buomorus»
BBIZICJICHBI  CJICAYIONIME COCTABIISIONIAE: OCO3HAHWE OOYYaIOMUMHUCS POCCHUHUCKON
rpaXIaHCKONW HJEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIPEACICHUIO, HAJIMUME MOTHUBAIMKM K OOYy4YEHUIO OUOJIOTHH, 1IE€JICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOCKJICHMM JIMYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TpaAulMid  pa3BUTUA  OMOJIOTMYECKOTO  3HAHMUS, TOTOBHOCTb U
CIIOCOOHOCTh O0Y4YarONIUXCSl PYKOBOJICTBOBATHCSI B CBOEU AESATEILHOCTU II€HHOCTHO-
CMBICJIOBBIMH YCTaHOBKaMH, IPHUCYIIMMH CHCTEME OHOJOTHUYECKOTO 0O0pa3oBaHMS,
HaJMYue SKOJOTHMYECKOTO IMPABOCO3HAHUS, CHOCOOHOCTH CTaBUTh LIEIU U CTPOUTH
JKU3HEHHbBIE TIJIAHBI.

JIndyHOCTHBIE pe3ynbTaThl OCBOCHUS Tmpenmera «buonorus» pmocrturarorcs
B ©IMHCTBE YueOHOH H  BOCHHTATEIBHOM  JEATCIIBHOCTH B  COOTBETCTBUU
C TPAJUIIMOHHBIMH POCCUHMCKMMH COLUOKYJIBTYPHBIMU, WUCTOPUUYECKHUMU U TYXOBHO-
HPAaBCTBEHHBIMU IIEHHOCTSIMH, TPHUHATHBIMH B OOIIECTBE MpaBWIaMU W HOPMaMH
MOBEJICHUSI W  CIIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS W
CaMOpAa3BUTHS, PA3BUTHUSI BHYTPEHHEHN MO3UIIUM JTUYHOCTH, NATPUOTU3MA, YBAKECHUS K
3aKOHY W TPaBOIOPANKY, YEJIOBEKY TpyJa M CTApUIEMY MNOKOJICHUIO, B3aWMHOIO
YBOKEHUS, OEPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACICIUI0 U TPAJULUSAM
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickon denepanuu, MpUpOJI€ U OKPYKAIOIIEH CpETIE.

JIngHOCTHBIE PE3yNbTaThl OCBOSHHUS Y4eOHOro mpeaMeTa «bHOJOTHSY TOKHBI
OTpaXkaTh  TOTOBHOCTh W  CHOCOOHOCTh  OOY4YarOUIUXCS  PYKOBOJICTBOBATHCA
chopMHUpPOBAaHHOM BHYTPEHHEW IIO3MIMEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpHUEHTAIM/, TO3UTUBHBIX BHYTPEHHUX YOCKACHUN, COOTBETCTBYIOIINX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, pPACUIMPEHUE >KU3HEHHOIO OIbITa W OMbITa
JIESTEIBHOCTH B TIPOLIECCE peaan3alMd OCHOBHBIX HAINPaBJICHUN BOCIHUTATEIBHON
JIeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUS:

C(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMH OOYYaAIOUIErocss Kak aKTHBHOTO M
OTBETCTBEHHOTO YJIEHa POCCUHCKOTO OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX NPaB W 00sS3aHHOCTEH, YBa)KCHUE 3aKOHA U
NPaBOTIOPSIIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM IESATENBHOCTH MPH CO3JAaHUHM Y4eOHBIX
MIPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIBHBIX 33/a4, BHITOJIHEHUU OMOJIOTUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTBH ONPENENATh COOCTBEHHYIO MO3UIMIO 110 OTHOUIEHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YYHUTHIBATH B CBOUX JCHCTBUAX HEOOXOJAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJIe C pa3HBIMU YOEKACHUAMHU, KYJIbTYPHBIMH IICHHOCTSIMU U
COLIMAJIBHBIM I10JI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IPOLECCE COBMECTHOI'O BBINOJHEHUS yYEOHBIX,
II03HABATEIIBHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIECHHUS K MHEHUIO
OIIOHEHTOB IIPU 00CYKIEHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOIO COEPKAHNUS;

TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOM IEATEIIbHOCTH;

2) MaTPHOTHYECKOTO0 BOCTIMTAHMS

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPaX)TAHCKOM HJIEHTUYHOCTH, NATPUOTU3MA,
YBaKEHHSI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepesd PoauHoM, ropmoctu 3a
CBOM Kpal, CBOWO PoauHy, CBOW S3BIK W KyJbTYypYy, MPOLIJIOE U HACTOSAIIEE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHONIEHWE K MPUPOJHOMY HACIEIUI0O U MNaMATHUKAM MPUPOJIBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTH OIIEHMBATh BKJIAJ] POCCUUCKUX YUYEHBIX B CTAHOBJICHHUE W Pa3BUTHE
OMOJIOTHH, TIOHUMAaHUs 3HAYCHUsSI OMOJIOTUM B TO3HAHUU 3aKOHOB MPHUPOJIbI, B KU3HU
YyeJIoBeKa U COBPEMEHHOI0 O0IIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CilyKeHHt0o u 3amurte OtedecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHHSI:
OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMS, STHUECKOTO IMOBEICHHUS,
CIIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O MW IPUHUMATh OCO3HAHHBIC pelIeHUs,
OPUEHTHUPYSACh HA MOPAITHLHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
OCO3HAHME JTMIHOTO BKJIAJa B IOCTPOSHHUE YCTOMIMBOTO Oy TIyIIIETO;
OTBETCTBEHHOE OTHOIICHUE K CBOUM POIUTEINISIM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O MPHUHATHS LEHHOCTEH CEMEWHOM XHU3HU B COOTBETCTBHHU C TPAIUIUASIMHU
HapoaoB Poccuu;

4) 3CTeTHYEeCKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIIECHHWE K MHpPY, BKJIIOYas O3CTETHKY ObITa, HAYYHOTO H
TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHUH;

MOHUMaHKE SMOIMOHATIBHOIO BO3JCHCTBHS JKHBOW MPUPOABI M €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B pa3HbIX BHIaX HCKYCCTBA, CTPEMJICHUE MTPOSBIIATh
Ka4eCTBa TBOPUYECKOM INYHOCTH;
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5) pusnyeckoro BocnuTaHusi, (OpMUPOBAHMA  KYJBTYPbl 3A0POBbA U
IMOLMOHAIBHOIO 0J1ArONOJTy YU :

IIOHMMaHWE U peanu3alys 3J0pOBOr0 M 0e30macHOro odpasa KU3HHU (310pOBOE
NUTaHUE, COOJIIOIEHNE TUTMEHWYECKUX MpPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEXUM
3aHATUN U OTJIBIXA, PEryJsipHas (U3NYECKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOUIEHHS K COOCTBEHHOMY (PHU3MUYECKOMY U ICUXHUYECKOMY
3JI0pOBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
NOBEJICHUS B CUTYALUSAX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HaHWE MOCIEACTBUA M HENPUATHS BPEIHBIX MPUBBIYEK (YOTpeOaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) TpyI0BOIro BOCIIHTAHMA:

TOTOBHOCTB K TPY/ly, OCO3HAaHUE LIEHHOCTH MacTEPCTBA, TPYIOIOOHE;

TOTOBHOCTh K aKTUBHOW JEATEIHHOCTH TEXHOJIOTUYECKOM U  COIMAIbHOU
HANpPaBIEHHOCTH, CHOCOOHOCTh WHHUIMUPOBATH, IUIAHUPOBATH M CaMOCTOSITEIHHO
BBITOJIHATH TaKyIO J€STEIbHOCTbD;

UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHANBHON JEATEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyayiieill mpodeccuu U pearn3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEM KU3HU,

7) 3K0JIOTHYECKOT0 BOCITUTAHMSA:

AKOJIOTUYECKH 11eTIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK UCTOUYHUKY KU3HH Ha
3emJie, OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIIEHUE  YPOBHS  DKOJOTUYECKOW  KYyJIbTYphl: NPUOOpPETEHHE  OIbITa
IJIAHUPOBAHUS TOCTYNKOB U OLUEHKHA UX BO3MOXKHBIX TMOCIEICTBUN JJIsl OKPYKAIOIIECH
Cpenbl;

OCO3HaHME II00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOIIEM U IMyTeH UX PEIICHUs;

CIIOCOOHOCTH HCIIONB30BaTh MPUOOpETaeMble MPU W3YYECHUU OUOJIOTUU 3HAHUS U
YMEHUS TIPU PEUICHUU TPOOJIEM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOIOTIOIH30BAHHEM
(coOmroieHre TpaBWJI TMOBEACHUS B TMPUPOJAE, HAIMPABICHHBIX HAa COXPAHCHHE
paBHOBECHSI B DKOCHCTEMAaX, OXpaHy BHUJIOB, YKOCHUCTEM, Orocdepsl);

AKTUBHOE HEIPUATHE IEHUCTBUU, NMPUHOCAILIUX BpEN OKPYKAOILIEH NPUPOIHOU
cpele, yMEHHE TMPOTHO3UPOBATh HEOJArONMPUSTHBIE HSKOJIOTHYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HAJIMYKME PA3ZBUTOTO HKOJIOTUYECKOIO MBILUICHUS, JKOJOTMYECKON KYJIbTYPHI,
ONBITA JICSITEILHOCTH HKOJIOTMYECKON HAMPaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
VMU B I[I03HAaBAaTEJIbHOW, KOMMYHUKATMBHOM W COUHMAIBHOM ITPAKTHUKE, TOTOBHOCTH
K YYaCTHIO B IIPAKTUYECKOMN JIEITEILHOCTH KOJIOTHYECKON HAITPABICHHOCTH;
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8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOIIECTBEHHOM NPAaKTUKH, OCHOBAHHOI'O Ha JUAJIOre KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpUICHCTBOBAHUE SA3BIKOBOM W YHUTATEIbCKOM KyJIbTYphl Kak CpEACTBa
B3aUMOJICUCTBUS MEXIY JIIOAbMHU U IO3HAHUS MUPA;

NOHMMaHue crienu (UK ONOJIOTUN KaK HayKH, OCO3HaHUs €€ poJid B (pOPMUPOBAHUN
PAaMOHAIIBHOTO HAyYHOT'O MBILIUIEHUS, CO3[JaHUU LIEJIOCTHOrO MpPEACTaBICHUS 00
OKpY’)KaloIlleM MHUpE KaK O €IUHCTBE IPHUPOJbI, YEJOBEKAa U OOIIECTBA, B NO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTE M PEIIEHWH MpPOOJIEM COXpaHEHUS MPUPOTHOTO
paBHOBECHS,

yOex1EHHOCTh B 3HAYMMOCTU OHOJIOTUM JJIi COBPEMEHHOM LMBMJIM3ALIUU:
o0OecrieyeHrs HOBOIO YPOBHS pa3BUTHUS MEJIWLHMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pelIaTh PECYpCHbIE MPOOJEMbl pa3BUTHS UYEJIOBEUECTBA,
oMcKa MIyTed BbIXOJA M3 IJI00ANbHBIX 3KOJOTMYECKUX MpodiIeM U obOecreyeHUs
nepexoAa K YCTOMYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HMCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (HOPMHUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHHH OMOJOTMYECKUX 3HAHUU B LENSX MOBBILIECHUS
oOuiel KyJnbTypbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHAJIBHOW TPaMOTHOCTH oOydaroumuxcs, (OpMUPYEMOH TMpH H3YYEHUU
OmoIoruy;

INOHMMAHHE CYIIHOCTH METOOB ITI03HAHNUS, UCIIOJIb3YEMBIX B ECTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH MCIOJIb30BATh MOJyYaeMble 3HAHUS JJI aHAJIU3a U OOBbSICHEHUS SIBJIICHUN
OKpY’KAaIOIIET0 MHpa U MPOUCXOASAIMMX B HEM M3MEHEHUW, yMEHUE JelaTh
000OCHOBaHHbIE 3aKJIIOUYEHHS Ha OCHOBE HAyuyHbIX ()AKTOB M HMEIOLIUXCS JaHHBIX C
LEbI0 MOJYYEHUS! JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO UCII0JIb30BaTh OMOJIOrMYECKUE 3HAHUS JJIs PELLICHUs
npo6JieM B PEaNbHBIX KU3HEHHBIX CUTYalIUAX;

OCO3HaHUE LEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO JEATEIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY NOJIYYEHHUIO HOBBIX 3HaHUW MO OMOJIOTMU B COOTBETCTBUHU C KM3HEHHBIMHU
NOTPEOHOCTSIMHU.

METANIPEIMETHBIE PE3YJIBbTATBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHUsA Yy4yeOHoro mpenmera «buomorusy
BKJIFOYAIOT: 3HAUYMMbIE IS (OPMUPOBAHUST  MHUPOBO33PEHHUS  OOYUAIOUIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHaAYyYHbIe TIOHSATHS, OTpaKkarollue
I[EJIOCTHOCTh HAyYHON KapTUHBI MHPA U CHEIU(UKY METOIOB TTO3HAHUS, UCTIONH3YEMBIX
B €CTECTBEHHBIX HaykaxX (BEIIECTBO, PHEPTHUs, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH
dbakT, TPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEeIOBaHUE,
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HaOJI0IeHNE, U3MEPEHNE, IKCIIEPUMEHT U APYTUX), YHUBEPCAIbHbIE YUeOHbIEC TEHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHUKATUBHBIE, PETYISITUBHEBIE), o0ecreunBaroIme
dbopmupoBaHue (PYHKIIMOHATHHOW TPAMOTHOCTH H  COIMAJBHONH  KOMIICTCHIINH
oOyyJarouuxcs, CIIOCOOHOCTD oOyyJaronmxcs HCIIOJIb30BATh OCBOCHHBIE

MEKIMCIUIUIMHAPHBIC, MHPOBO33PEHUECKUE 3HAHUS W YHHUBEpPCAJIbHbIC Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHON MTPAKTHUKE.

Ilo3HaBaTeibHbIC YHUBEPCAJIbHbIE Y4eOHbIe NeCTBUS
ba3oBble Jloruyeckue 1eicTBus:

CaMOCTOSTEILHO (HOPMYIUPOBATh U aKTyaJIU3UPOBATh MPOOJIEMy, paccMaTprUBaTh
€€ BCECTOPOHHE;

HCTIOJB30BaTh MIPU OCBOCHUU 3HAHUI MPUEMBI JIOTUYECKOTO0 MBIIUICHUS (aHAIu3a,
CUHTE3a, CpaBHEHU S, KJIacCu(PUKauu, 0000IEHUS ), PACKPHIBATH CMBICI OMOJIOTMYECKHUX
NOHATUHN (BBIACIATh MX XapaKTepHbIE IMPU3HAKH, YCTAHABIMBATH CBSI3H C JIPYTUMHU
MOHSITUSIMH );

ONPEAETATH LENU JCATEIbHOCTH, 3a/1aBas NapaMeTPbl U KPUTEPUH UX TOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI IEATEIBHOCTH C ITIOCTABJICHHBIMU LEISAMU;

UCIIOJI30BATh OUOJIOTUYECKUE TIOHATHS JJIs1 00ObsICHEHUS (DAaKTOB U SBJICHUM KUBOMN
IIPUPOJIBL;

CTPOUTH JIOTUUECKUE PACCYX IAeHUS (MHAYKTUBHBIC, I€TYKTUBHBIC, 110 aHAJIOTHH),
BBISIBIISATH 3aKOHOMEPHOCTHM W MPOTHUBOPEUYMS B PACCMATPUBAEMBIX SIBJIICHUSX,
GbopMyIUPOBATH BBIBOBI U 3aKJIIOUCHUS;

MPUMEHATh CXEMHO-MOJICJIBHBIE CPEICTBA JJIsI TMPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIICHUN B U3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAKKE MPOTHBOPECUUI
Pa3HOTO PO/JIa, BHISABICHHBIX B PA3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBI € Y4ETOM aHAlM3a HMMEIOITUXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESATEIIBHOCTh, OLIEHMBATh COOTBETCTBUE pPE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MTOCIEACTBUHN AEATEIbHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATH PabOTy B YCIOBUSAX PEaTbHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOIIEM.

Bba3oBble ucciieioBareibCKue 1eHCTBUS:

BJIQJICTh HaBbIKAMU YYCOHO-MCCIENOBATENILCKOW M TMPOEKTHON JESTEIHHOCTH,
HABBIKAMH Pa3peIIeHUs Mpo0JieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY
MOMCKY METOJ0B PEUICHMS MPaKTUYECKUX 3a]ad, MPUMEHEHHUIO Pa3JIMYHBIX METOJIOB
MTO3HAHW,

HCTOJI30BaTh PA3JIMYHbIEC BUABI AEATEIBHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUS, €r0
WHTEPIpETaun, MPEeoOPaA30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIHIX, B TOM YHCIIE
MIPU CO3/IJaHUU YUEOHBIX U COIUATIBHBIX TTPOCKTOB;

dbopMupoBaTh HAy4YHBI THUIl MBIIUICHUS, BJIaJIETh HAyYHOW TEPMHHOJIOTHEH,
KJIFOYEBBIMU MOHITUAMHU U METOAMU;
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CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIC 3a7]a4H B 00pa30BATEIIHHON NEITEIILHOCTH
Y )KU3HCHHBIX CUTYAIIHSIX;

BBISIBIIATH TIPUYUHHO-CIIC/ICTBCHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/1a4y, BHIJIBUTATh
TUTIOTE3y € pelieHus, HaXOIUTh apTYMEHTHI JUIsl JOKa3aTeIhCTBA CBOUX YTBEPKICHUM,
3aJ1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHATM3UPOBATh TOJIYYCHHBIC B XOJC PEIICHUS 3a7a4d Pe3yJIbTaThl, KPUTHUICCKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHECHNE B HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIICHUBATh TPHOOPETEHHBIN OTIBIT,

OCYIIECTBIISTH IeJICHAPABICHHBINA TIOUCK TIEPEHOCA CPEACTB U CIIOCOOOB JCHCTBUS
B IPO(HEeCCHOHATEHYIO CPELy;

yMETh TIEPEHOCHTHh 3HAHHWS B II0O3HABATEIbHYI0O M TMPAKTUYECKYIO OOJIacTH
KU3HEEATCIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJIEH, TIPE/JIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHHUS], CTABUTh
POOJIEMBI U 3a/1a49H, IOMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pa6ora ¢ undopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHKAX HWH(poOpMauu (TEKCTe y4eOHOTro
oco0usi, HayYHO-TOMYJISIPHOM JINTepaType, OMOJOTHYECKUX CIIOBAPSIX U CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHanM3upoBaTh WHOOPMAIIHUIO
Pa3IMYHBIX BUJOB U (DOPM Mpe/ICTaBIICHHUS, KPUTUYECKU OIIECHUBATDH €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(dbopMyIHpOBaTH 3aMPOCHl U MPUMEHSTh PAa3JIMUYHbIE METO/IbI IIPU MTOMCKE U 0TOOpE
ouosiornyeckoi nHGopmaru, He0OXOAUMOM JJIs1 BEITIOJIHEHUST yUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TE€XHOJIOTUH, COBEPUICHCTBOBATh KYJIbTYPYy AaKTHBHOTO HCIOJIb30BAaHUS PA3TUUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATH ONTUMANIbHYIO (POPMY MpeCTaBIECHUST ONOIOTMYECKOM
uHdopmaruu (cxemsbl, rpadvKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTOE);

HCTIOJB30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA MpHU paboTe ¢ OMOJIOTHYECKOM
uHdopMaIet: TPUMEHSITh XUMHYECKHE, (PU3UYeCKre W MaTeMaTUYeCKHe 3HaKu |
CHUMBOJIBI, (hOpMYJIbI, a00pEeBUATYPY, HOMEHKIIATYPy, UCIIOJIH30BaTh U MPE0OPA30BHIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIaJIeTh HABBIKAMM PACIIO3HABAHUS U 3alIUThl MHPOpMalUU, WHPOPMALUOHHOU
0€30I1aCHOCTH JIMYHOCTH.

KoMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE AeiCTBUS
Oo01enue:

OCYILIECTBIISITh KOMMYHHUKAIIUM BO BceX cdepax >XKU3HU, aKTUBHO y4acTBOBATH
B JMajore Wiu AWCKYCCHMH TIO0 CYIIECTBY OOCyXJaemol TeMbl (yMEHHE 3a]aBaTh
BOIIPOCHI, BHICKA3bIBATh CYXKJEHUSI OTHOCHUTEIBLHO BBITIOJHEHUS MpeJiaracMom 3a1auu,

23



YYUTHIBATh MHTEPECH U COTJIACOBAHHOCTH MO3UIUN JPYTMX YYACTHUKOB JHAJIOTA WA
JTUCKYCCUH);

pacro3HaBaTh HeBepOAIbHBIE CPEICTBA OOIICHHS, TOHUMATh 3HAYCHUE COLUATHHBIX
3HAKOB, TMPEANOCHIIIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CHUTYyallii, yMETh CMST4YaTh
KOH(DJIUKTHI U BECTH TIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMH CIIOCOOAMHU OOIICHWS W B3aUMOJCHCTBUS, ITOHUMATh
HaAMEPEHUS IPYTUX JIIOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY U B
KOPPEKTHOH popme PopMyTUpOBaTh CBOM BO3PAKCHHS,

pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PCHHSI C MCTIOIB30BAHUEM SI3BIKOBBIX
CpPEICTB.

CoBMmecTHAasl 1eSITEILHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U HHAUBUAYAIbHON pabOThI
IIPU pPEIICHUU OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTb MPUMEHEHUS
TPYNIOBBIX (hOPM B3aMMOJICHCTBHSI PU PEIICHUH Y4eOHOM 3a/1auH;

BBIOMPATHh TEMATHKY U METOJIbl COBMECTHBIX JIEUCTBHI C yUETOM OOILIMX HHTEPECOB
Y BO3MOKHOCTEW Ka)KJI0r0 WICHA KOJUIEKTUBA;

NPUHUMATH L€ COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBaTh U KOOPIUHUPOBATH
JIEUCTBHS 1O €€ TOCTHKEHUIO: COCTABJIATH IJIaH AEUCTBUN, PACIIPEICIATh POJIU C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pE3yIbTaThl COBMECTHOM PabOThI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKAa KOMAaHJIbI B OOIIMiA
pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npeasiaraTh  HOBBIE TPOEKTHI, OIEHUBATh HUJAEU C TMO3UIUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYUIECTBJISATh O3UTUBHOE CTPATETUYECKOE MOBEJACHHUE B PA3JIMUHBIX CUTYALMSIX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
Camoopranusanus:

WCITOJIH30BaTh OMOJIOTMYECKUE 3HAHWS I BBISBICHHS MPOOJIEM M UX PEIICHUS
B KU3HEHHBIX M YUYCOHBIX CUTYaIIMSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11E€JIEBbIC U CMBICIIOBBIE YCTAHOBKH B
CBOUX JICUCTBUSX M MOCTYIKaX MO OTHOIICHUIO K JKUBOU MIPUPOJIE, CBOEMY 370POBBIO U
3JIOPOBBIO OKPYKAIOIIHX;

CaMOCTOSTEIILHO  OCYIIECTBIISATh TO3HABATEIBHYIO JIEATEIbHOCTh, BBISBIISTH
npoOiemMbl, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3aMadll B 00Opa30BaTEIbHOMN
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITENIbHO COCTaBIIATH IJIAaH PEIICHUS MPOOJEMbI ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUMH;

JaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacHIMpsATh paMKi y9€OHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peleHue;
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OLICHUBATh MPUOOPETEHHBIHN ONBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO HIMPOKON 3PYIUIMHU B Pa3HbIX
o0nacTsSX 3HAHWM, TOCTOSHHO TOBBIIIATH CBOW OOPa30BATENbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJILTATOB LEISIM;

BJa/IeTh HaBbIKAMM I1O3HABATEIbHOM pe(IEKCUU KaK OCO3HAHUS COBEpLIAEMBIX
JNEUCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIb30BAThH
npu€mbl peIEKCUU IS OLIEHKH CUTYalluH, BEIOOpa BEPHOIO PEILICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHU)KCHMIO;

IPUHUMATh MOTHBBI X apTyMEHTBI JPYTHUX IIPU AHAIIU3E PE3YJIbTATOB ACSTEIBHOCTH.

IIpunsTHe ceds U APyrux:
NpUHUMATH ce0s1, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTHUBBI ¥ ApPTYMEHTHI APYTUX IIPU AaHATU3E PE3YIBTATOB JIESITEIbHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH;
pPa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTrOro YeJIoBeKa.

HPEIMETHBIE PE3YJIbTATDI

[IpeameTHbie pe3ynabTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha 0a30BOM
YpPOBHE BKJIIOYAIOT crenuduyeckue mjis yuyeOHoro mnpenmera «buosorus» HaydHbIe
3HaHUS, YMEHUS W  CHOCOOBl  JIEHCTBUI 1O  OCBOCHHUIO, HWHTEPIpPETANU
U TpeoOpa3oBaHUIO 3HAHWM, BHUJBI JEATEILHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHUM B PA3JIUYHBIX YYEOHBIX CUTyalUsIX, a TaKXKe B peajbHbIX
KU3HCHHBIX CHUTYaIlMsX, CBS3aHHBIX C Owuojorueid. B mporpamme mnpeameTHbIC
pe3yJbTaThl MPEJACTABIICHBI IO TOJIaM 00yUYCHHS.

[IpenmeTHbIC pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» B 10 kiacce
JIOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAyUYHOTO 3HAHMSI
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MUpPa U HAyyHOTO MMPOBO33PEHMS, O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJNOTHH, (PYHKIIMOHATLHONW TPaMOTHOCTH YeJOBEKa IS
pEIIeHUs KU3HEHHBIX 3a7a4;

YMEHHE PACKPBIBATh COJEpKaHUE OMOJIOTUYECKUX TEPMUHOB U TMOHSATUH: KU3Hb,
KJIETKa, OpraHu3M, MeTa00Iu3M (0OMEH BEIIECTB M MPEBpAIlCHUE SHEPTHH ), TOMEOCTa3
(camoperymsius), YpOBHEBas OpraHM3aIMs >KUBBIX CHCTEM, CaMOBOCIPOM3BEIACHHE
(penpoayKuusi), HaCJIeJACTBEHHOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHE u3JlaraTb  OHOJIOTMYECKHEe Teopuu  (KJIETOYHas, XpOMOCOMHas,
MyTAallMOHHAsI, IEHTPAJIbHAsI JOTMa MOJIEKYJIsIpHOM Ounosnoruun), 3akonsl (I'. Mennens,
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T. Moprana, H.W. BaBusnoBa) u y4eHus (0 LEHTpax MHOTOOOpa3usi U MPOUCXOKIACHUS
KylIbTypHBIX pacteHuit H.M. BaBunoBa), ompenensite TpaHUIlbl UX MNPUMEHHUMOCTH
K )KUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJAaMU HAy4YHOrO TMO3HAaHUS B OWOJOrMU: HaOIOJIeHHE
W OMHCAHWE J>XHUBBIX CHUCTEM, TIPOIECCOB M SBJICHUMW, OpPraHW3allds W IPOBEIACHHE
OMOJIOTUYECKOTO OSKCIIEPUMEHTA, BBIIBIDKEHHWE THUIIOTE3bl, BBISBICHHE 3aBHCHMOCTU
MEXIY WCCICIyeMbIMH BEIWYMHAMHU, OOBSICHCHHE TOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHN, TEOPHH W 3aKOHOB, YMEHHWE JeJaTh BBIBOJbI
HA OCHOBAHHH IMOJTYYEHHBIX PE3YJIhTATOB;

YMEHUE BBIICIATH CYIIECTBCHHBIC TMPU3HAKA BHUPYCOB, KIETOK TMPOKAPUOT U
9YKapHOT, OJHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB:
oOMEHa BEIIECTB ¥ MPEBPAIICHUS YHEPTHH B KIIETKE, (OTOCHHTE3A, INIACTUICCKOTO U
DPHEPreTUYeCKoro  OoOMeHa,  XEMOCHHTE3a,  MHTO03a, Mel03a, OTUIOAOTBOPEHUS,
Pa3MHOXKEHUS, HHINBUTYAJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3);

YyMEHUE TPUMCHATHh TIOJYYCHHBIC 3HAHUSA i1 OOBSICHCHUS OHOJOTHYCCKUX
MIPOIIECCOB | SBIICHUM, JIJISl IPUHATHS MPAKTUICCKUX PEIICHUA B TIOBCEIHEBHON JKM3HU
C TeINBI0 00ecTIeueHus 0€30ITaCHOCTH CBOETO 3/I0POBBS U 3I0POBbS OKPYKAIOITUX JIFOJCH,
COOJIIO/IGHUsT HOPM TPaMOTHOTO TIOBEJCHUS B OKPYKAIOIICH NPUPOTHON Cpene,
MOHMMAaHUE HEOOXOJIUMOCTH HWCITOJIB30BAaHUS JOCTIKCHUM COBPEMEHHOW OWOJIOTHH U
OMOTEXHOJIOTHH JIJIS1 PAaIlHOHATILHOTO TPHUPOIO0TIOTH30BAHNS;

YMEHHUE peIIaTh 3JIEMEHTAPHBIC TEHETUYECKUE 3aJa4ll Ha MOHO- U JIUTHOPUIHOE
CKpElIMBaHue, CICTUICHHOE HAacle0BaHue, COCTaBIATh CXEMbl MOHOTHOPUIHOTO
CKpEITUBaHUS VIS TIPEICKa3aHus HAaceqOBaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOJTHATE JIA0OPATOPHBIC M MTPAKTUYECKHE PAOOTHI, COOIIOATh MPaBHIIa
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTUYECKH  OLICHUBaTh W  HUHTEPIPETHPOBATH  HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIepKaHMsl, BKIIOUYAIOIIYIO TICEBIOHAYYHBIE 3HAHUSI M3 PA3THUYHBIX
HUCTOYHUKOB (CpeICcTBa MaccOBOM HH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHUaIbI),
OTUYECKUE aCIEeKThl COBPEMEHHBIX HCCIECIOBAaHUW B OWMOJIOTHH, MEIUIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBbICE MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 0000mmas
OMOJOTHYECKYI0 MH(POPMAITNIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIH30BaTh
MOHSATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIE  pE3yNbTaTBl  OCBOCHHMS  ydeOHoro mpeamera  «buomornsy»
B 11 KJIacce 10JKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTH 3HAHWI O MECTE M POJIM OMOJIOTHH B CHCTEME HAYIHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOU KapTHHBI
MUpa ¥ HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKHX U 3apyOC)KHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJNOTHH, (PYHKIIMOHATLHOW TPaMOTHOCTH YeJOBEKa IS
pEIIeHHs )KU3HEHHBIX 33]1a4;
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YMEHUE PACKpBIBATh COACpPKAHWE OHMOJIOTHYECKUX TEPMHUHOB WM TIOHSITHI: BH]I,
NOMyJSAKsA, TeHO(POHM, DOBOJIONMUSA, JBIXKYIIME CHIbI ((aKTOpbl) HBOJIOIUH,
MIPUCTIOCOOJICHHOCTh ~ OPTaHWU3MOB, BHI000pa3oBaHME, JKOJOTHYECKHE (DAKTOPHI,
HKOCUCTEMA, MPOMYIIEHTHI, KOHCYMEHTBI, PEAYIICHTHI, IEMU MUTAHUS, DKOJOTHIECKas
nipaMujia, 6uoreoreHos, onocdepa;

yMEHHE M3J1arath OWOJIOTHYECKHE Teopuw (3BojtonrionHas Teopus Y. J[apBuHa,
CHUHTETHUYECKas TEOpHsl SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJBIIIEBOTO
cxoactea K.M. bapa, yepenoBaHus IJIaBHbIX HaNpaBJICHUA M IyTed 3Bosronuu A.H.
CeeprioBa, yuenuss o Owmochepe B.U. Bepnamckoro), ompemensrb TpaHUIBI HX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJaMU HAy4YHOTO TIO3HAHUS B OWOJOTHMU: HAOIIOICHUE
U OINHCAHHWE >KUBBIX CHUCTEM, MPOLECCOB W SBJICHUM, OpraHu3alds U MPOBEACHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJBIKEHUE THUIIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU
MEXIY WCCICIyeMbIMH BEIWYMHAMHU, OOBSICHCHHE TOJYYCHHBIX PE3yIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX IMOHSATHUNA, TEOPUM M 3aKOHOB, YMEHHUE [eJaTh BBIBOJbI
Ha OCHOBAHHH ITOJYYEHHBIX PE3YJIbTATOB;

yYMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJSILUMA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIYILIEHTOB, OHOTEOIEHO30B U
IKOCHCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHON M3MEHUYHUBOCTH, €CTECTBEHHOTO
otOopa, BU000pa3zoBaHusl, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JIEUCTBUS IKOJIOTUYECKUX
(GaKTOpOB HAa OPTraHMW3MBI, MEPEHOCA BEIIECTB M ITOTOKA DHEPTHU B IKOCHCTEMaXx,
aHTPOIIOTCHHBIX U3MEHEHHI B 9KOCHCTEMax CBOSH MECTHOCTH, KPyTOBOPOTA BEIIECTB U
OMOreoXMMHUYECKUX IUKIIOB B Onocdepe;

yMEHUE TPUMCHATHh TIOJyYCHHBIE 3HAHUS I OOBSICHEHHS OMOJOTHYECKHX
MPOLIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUIA B MOBCETHEBHON KU3HU
C LIeTIbI0 0OecTiedeHnst 0€30MaCHOCTH CBOETO 3/I0POBBSI U 3/I0POBBsI OKPYKAIOIINX JIFOICH,
COOJIIOJICHUST HOPM TPaMOTHOTO TIOBEJCHUS B OKPYXKAIOIIEH MPUPOTHON cpene,
MOHMMAaHUE HEOOXOAMMOCTH UCTIOIB30BAHUSI JOCTHKEHUN COBPEMEHHON OMOJIOTUN IS
PaIMOHAIBHOTO MPUPOIOTIONE30BAHMS;

YyMEHHE pelaTh >3JEMEHTapHbIC OWOJOTUYECKHE 3aJlayd, COCTAaBJISATH CXEMBI
MEPEHOCa BEIIECTB U YHEPTHUH B IKOCHUCTEMAaX (LIEH MUTAHUSA);

yYMEHUE BBINIOIHATH TAOOPATOPHBIE U MPAKTHYECKUE PabOThI, COOII0IaTh TpaBHIIa
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPHUTHYECKH  OICHMBaTh W  HMHTEPIPETHPOBATH  HMHPOPMAIIUIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOUYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 PAa3THMYHBIX
HCTOYHUKOB (CpeICcTBa MaccOBOM HWH(OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpHAIIbI),
paccMaTpuBaTh ri00aIbHBIC YKOJIOTHYECKUE MPOOJIEMbI COBPEMEHHOCTH, (hOPMHPOBATH
M0 OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001as
OMOJOTHYECKYI0 MH(POPMAIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh
MOHSATUIHBIN anmapaTt OMOJIOTHH.
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TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomauuectBoO OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3liesioB U TeM [IporpammHoOe conepxkanue
/11 4acoB oOydJaronuxcs

y4eOHOTO MpeaAMeTa

Tema 1. BuoJsiorusi kKak Hayka

YKUBOU IIPUPOIBI

(HabmroieHHe, SKCIIEPUMEHT, ONHCaHuE,
U3MepeHue, Kiaccuduxanus,
MOJIEJIMPOBAHUE, CTATUCTHYECKAS
00paboTKa TaHHBIX).

Jemoncmpayuu:

1.1 | Buomnorus B cucreMe 1 buonorus kak Hayka. CBsi3u OUOJIOTHU PackpeiBath conepkaHue TEPMUHOB U
HayK ¢ O0IIECTBCHHBIMHU, TEXHUYCCKUMH 1 MOHSTUI: HAYYHOE MUPOBO33PEHUE,
JIPYTUMHU €CTECTBEHHBIMU HayKaMH, Hay4YHas KapTHHA MUpA, HayYHBIH METOJL,
¢unocodueid, penuruei, STUKOM, I'HIIOTE3a, TCOPHUA, METOBI
ACTETUKOM U 1paBoM. Poiib 6Gronoruu HCCICAOBAHIAL.
B (hOPMHPOBAHUH COBPEMEHHOR HAYYHOI XapakTepru3oBaTh OMOJIOTHUIO KaK HAYKY,
KapTuHbl MUpa. Cuctema OMOJOTHYECKUX ©C MECTO 1 POJIb CPEIH APYTHX
€CTeCTBEHHBIX HayK. [lepeuncisiTh

HayK. paszJiesbl OMOJIOTHH B COOTBETCTBUE
Aemoncmpayuu: C 0O0OBEKTaMH U3yUYEHUSI.
Ilopmpemei: 1. Napsun, I'. Menzens, HaspiBaTh BaxkHeWIIMe oTpaciu
H. K. Konbuos, JUk. Yorcon u @. Kpuk. | 64610 ryueckux snammii u 3a/1a4H,
T Cl5]llzil4bl u cxemwvl: «MeToabl TIO3HAHUS crosimue iepen Guosnorueii XX b.
KUBOU MPUPOIBI»

1.2 | MeToibl TO3HAHUSA 1 MeTobl MO3HAHUS KUBOM PUPOIbI PackpsiBaTh coziepkaHuE TEPMUHOB U

TIOHSATUM: HAYYHBIM METOJI, METObI
HUCCIICI0BaHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
TIO3HAHUS YKUBOM MPUPO/IBI: HAOIIOIEHUE,
DKCIIEPUMEHT, ONUCAHUE, U3MEPEHUE,
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Tabnuywl u cxemvi: «MeTONBITO3HAHUS
YKUBOW MPUPOABD.

Jlabopamophule u npakmuuecxkue
paoomuwl:

[TpakTiueckas padota Ne 1.
«Vcnonbp30BaHuE pa3IuUHbIX METOJOB
MIPU U3YUYECHUHN OMOJIOTUYECKUX
00BEKTOBY

KJIacCU(UKaLUs, MOJCIUPOBAHHE,
cTaTucTuyeckas 00paboTKa JaHHBIX

HToro yacoB mo teme

2

Tema 2. dKuBble cucTeMbl M

X OpraHmsanus

2.1

buosiornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YYECHUE

1

XKusble cucTeMbl (OMOCHCTEMBI) KaK
MpeaMeT U3yUeHUs] OMOJIOTHH.
OTnuuue )KUBBIX CUCTEM

OT HEOPTraHUYECKOM MPUPOJIBI.
CgoiicTBa OMOCHUCTEM U UX
paszHooOpasue.

YpoBHU OpraHu3anuu OMOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUAHO-
KJICTOYHBIN, OpPraHU3MEHHBIN,
NOMYJISIIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMO-TEOIIEHOTUIECKUIA),
orochepHbIi.

Hayxwu, nsyyatorniie OMocucTeMsl
Ha Pa3HbIX YPOBHSIX OpraHU3aIUU.
Jemoncmpavyuu:

Tabauywl u cxemol: «OCHOBHBIE
NPU3HAKU KU3HU», «Y POBHU

PackpsIBaTh coziepkaHue TEPMUHOB U
MMOHSTHI: CHCTEMa, OMOJIOTHYSCKAS
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
O0OMEH BeIlIECTB, PAa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
W3MEHYUBOCTb, PA3JIPAXKUMOCTb,
SHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy XKU3HU (OHocucTeM).
XapakTepu30BaTh MPUHITUIIBI
OopraHu3aiuu OUOCUCTEM: OTKPBITOCTD,
BBICOKAsl YIIOPSIIOYEHHOCTb,
CaMOpETYJISLUS, UEPAPXUYHOCTD.
[TepeuncnsaTe yHUBEpPCAIBHBIE CBOWCTBA
JKMBOTO: €IMHCTBO XUMHUYECKOTO
COCTaBa, pa3ApaKuMOCTh, JBUXKECHUE,
rOMEeO0CTa3, poCT U pa3BUTHUE,
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OpraHU3alMH )KUBOU IPUPOABD».
Mopens monekyinsr JTHK

HACJIEICTBEHHOCTD, U3MEHYNBOCTb,
ABOTIOITHS (TIPUCTIOCOOICHNE

K U3MEHSIOIIUMCS YCIIOBHUSM).
[TpuBOIUTEH TPUMEPHI OHOCUCTEM
pa3HOTO YPOBHS OpraHU3aIluHU U
CPaBHUBATH IPOSIBJICHUS CBOMCTB
JKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepHu30BaTh OCHOBHBIC ITPOIIECCHI,
IIPOTEKaIoNe B OMOCHCTEMAX:

0OMEH BEIIECTB M MPEBPAIICHUC
DHEPTUH, CAMOBOCITPOU3BEICHUE,
CaMOpETYJISIHS, Pa3BUTHE.

CoOmroath npaBusia 6€peKHOTO
OTHOIIICHHUS K KHBOU MTPHPO/IE

HToro yacoB mo teme

1

Tema 3. XuMun4yeckuii cocTaB M CTpoeHHE

KJICTKHA

3.1

XUMHUYECKUU COCTAB
KJIeTku. Boma n
MHHEPAJIBbHBIE COJIUA

1

XHUMHUYECKHUHN COCTaB KJICTKH.
XUMHUYECKHE DIIEMEHTHI:
MAaKpO3JIEMEHTBI, MUKPOJIEMEHTHI.
Bopaa u MuHepaibHbIE BEIIECTBA.
OYHKIUY BOABI U MUHEPATbHBIX
BenecTB B kieTke. [logaepxanue
OCMOTHYECKOro OajiaHca.
Jemoncmpavyuu:

Juazpammuir: «Pactipenenenue
XUMHUYECKHX DJIEMEHTOB B HE)KHBOM
npupone», «Pacnpenenenre XuMUYECKUX

PackppIBaTh copeprkaHue TEPMUHOB

Y TIOHSITHI: DJIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEPAIBHBIC BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JUIIOJb, BOJAOPOIHBIC CBS3H;
ruApoduIbHBIE U THAPOGOOHBIC
BEIIIECTBA.

JlokaspIBaTh €IMHCTBO JIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOMCTB YKHUBOTO.
Pacnipenensith XUMUYECKHUE DTIEMEHTHI
0 TPYIIaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOIEY.
Tabauywl u cxemvi: «llepuognueckas
Ta0JIMIA XUMAYECKHUX IIEMEHTOBY,
«CTpOEHHEMOJEKYIBI BOABD)

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

BBISBIATE CBSI3b MCKIAY COCTABOM,
CTPOCHUCMMOJICKYJIbBI XUMHUYICCKOI'O
COCIUHCHUA U €T0 (l)yHKI_[I/IHMI/I B KJICTKC

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHue OEIKOB. PackpriBaTh copepkaHle TEPMUHOB U
CTpOEHHUE OEJIKOB AMUHOKHUCIOTHI — MOHOMEPHI OEJTKOB. MOHSITHIA: OETTKU, TOJIMMEPHI, MOHOMEPHI,
HezameHnMble 1 3aMeHUMBbIE AMUHOKHCIIOTHI, IENTUIHAS CBS3b,
AMUHOKHCIIOTHI. AMMHOKHUCIIOTHBIH NOJIMIENTHI, ACHATYpaLusl.
COCTaB. YPOBHHU CTPYKTYPhI OCIKOBOI XapaxkTepusoBaTh OCJIKH KakK Kjiacc
MOJIEKYJIbI (IEpBUYHASL, BTOPUYHAS, OpPraHUYECKUX COCAMHECHUI;
TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KIACCU(PUIIUPOBATH UX MO CTPOCHHIO
XUMUYECKHE CBOWCTBA OEIIKOB. (rmoOynsipHbIe U PUOPUILISIPHBIE OETKH),
buonoruueckue pyHKIMH OETIKOB. NEPEUUCIISTh U XapaKTepU30BaTh
Jlemoncmpauuu: byHKIIMU OETKOB
Tabauywvt u cxemol: «CTpoeHue
MOJIEKYJIbI OeNKay.
Obopyodosanue: CBETOBOH MUKPOCKOIIL,
MUKPOIpEnapaThl
3.3 | PepMeHTHI — depMeHTHI — OMOJIOTHIECKHE PackpriBaTh copep:kaHle TEPMUHOB U
OuosornyecKue KaTaJIM3aTOPBI. MOHSITHIA: (DEPMEHTHI, aKTUBHBIN IICHTD,
KaTaJIu3aTophI Ctpoenue (hepMeHTA: aKTUBHBINA IEHTP, | CyOCTpaTHas celU(pUYHOCTS,

cyOcTparHas crielu(puIHOCTb.
KodepmenTtsl. BuramuHsbi.
Otnuuust pepMeHTOB

OT HEOPraHMYECKUX KATaJIu3aTOPOB.

Ko epMEHTHI, OCITKHN-aKTHBATOPHI 1
OENKU-UHTHOUTOPHI.

Yka3bIBaTh OTINYHSA (PEPMECHTOB

OT HEOPTaHWYECKHUX KaTaIU3aTOPOB.
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Jemoncmpayuu:

Tabauyer u cxemor: «CtpoeHue
depmenTay.

Obopydosanue: 000pya0BaHUE
JUTSI TIPOBEJICHUST HAOIIOICHU,
U3MEpPEHUM, YKCIIEPUMEHTOB.
Jlabopamopnuvie u npakmuueckue
pabomol:

Jlaboparopnas padota Ne 1. «3yuenue
KaTATUTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMEPE aMUIa3bI
WJIK KaTajasbl)»

OOBACHATH poJib (PEPMEHTOB

B ()YHKIIMOHMPOBAHUU KUBBIX CHCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIMHE,

B IOBCE/IHEBHOM KU3HH YeJIOBEKA

3.4

YrneBoanl. JIunuasl

VYrieBoibl: MOHOCaxapuibl (TIH0KO34,
prb03a 1 1e30KCUpr003a), Tucaxapubl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TJIMKOTEeH, 1eJITI003a).
buonornyeckue pyHKITUN yTIIEBOOB.
JIumuapl: TPUTITUTICPUIBI,
dbochomunubl, CTEPOUIBI.

IMunpodunsHO-TUAPOGDHOOHBIE CBOWCTBA.

buonorunyeckue GyHKIIMM JIUTUIOB.
CpaBHEHHE yTIIEBOJIOB, OCTTKOB U
JIUTUAI0OB KaK HICTOYHUKOB SHEPTUHU.
Jemoncmpayuu:

Tabauywl u cxemol: «YTIEBOIBDY,
«JInmuae».

Obopyodosanue.: 060pya0BaHNE

PackpbiBath copepkanne TEPMUHOB U
MOHSATHUH: YTIIEBOBI, MOHOCAXAPHIHI,
Jcaxapu/ibl, TOJMCaXapu/ibl, TII0K03a,
pubo3a, ne30kcupudo03a, caxaposa,
JIAKTO3a, MaJbT03a, IEeJITI003a
(k1eTyaTka), Kpaxmal, TITHKOTEH;
JUTUBI, TPUTTUIEPHUIBI (KUPBI, Macia),
dbochommnuabl, CTEPOUIBI.
XapaKkTepru30BaTh YIIICBOIbI, TUTTHIBI
KaK KJIaCC OPTaHMYECKUX COSTUHECHUH.
KnaccudummpoBats yrieBoabl U JIATTHIBI
M0 CTPOCHUIO; IEPEUHUCIIATh (PYHKITUU
YTJICBOJIOB U JIUTIUIOB.

CxemaTHuecKu H300pakaTh CTPOCHHE
MOJIEKYJI yTIIEBOIOB, JTUTTHIOB
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JUIsl IPOBEICHUST HAOJIOICHU,
U3MEpPEHUI, IKCIEPUMEHTOB

3.5 | HykienHoBbIe Hyxknennossie kucnotsl: JJHKu PHK. PackpriBaTh conep:xkaHre TEpPMUHOB U
KHCIOTHL. AT® Hyxieornisl — MOHOMEpPBI MOHATHUI: 1€30KCUPHOOHYKIEMHOBAs
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnota (JJHK), pubonyknennoBas
¢ynkun [JHK. Ctpoenne u pynkuuu kuciota (PHK), nykieorun,
PHK. AT®: crpoenue u GyHKIIUU. MOJIMHYKJICOTUHASA LIETb
Jemoncmpayuu: (MOMMHYKIICOTH]T), KOMIJIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, ®@. Kpux, ¢bynkunn [JTHK (xpanenue u nepenaya
M. Yunkunc, P. ®paskiuH. HACJIEICTBEHHOW HH(POPMAIIKHU); BUJIBI
Tabauysl u cxemvl: PHK (undopmarnrionnasi, TpaHCcopTHAS,
«Hyxneunossie kuciotsl; JJHKY, pubocomanbHas); ageHo3uHTpudocar
«buocunres 6enka», « CTpoeHue (AT®D), makposprudeckas CBs3b.
MoJteKyJiel ATD». XapakTepu3upoBaTh HyKJIEUHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHUCJIOTBI KaK XUMUYECKUE COCAUHEHNS U
MUKpOIpenaparsl HOCHUTEIN HACIEICTBEHHOU
UH(pOpMALIUH.
OTmeuaTh 0COOEHHOCTH CTPOEHUS
MoJIeKyI HykJIenHOBBIX kuciot (JJHK,
PHK) u AT®.
CxemaTu4ecku u300pakaTh CTPOCHHE
HYKJICOTUJ0B, MOJIEKYJI HYKJIEMHOBBIX
kuciaotr, ATD
3.6 | UcTopus u MmeToabl [{utonorus — HayKa o KJIETKE. PackpriBatTh conep:xaHue TEPMUHOB U

W3YUYEHUS KIICTKH.
Knerounas teopus

Knerounas teopust — mpumep
B3aUMOJICHCTBUS UIeH U (PaKTOB
B HAYYHOM IO3HAHUHU.

MTOHSATHM: KJIETKA, IUTOJIOTHS;
pacKphIBaTh COJEPKaHUE TOJIOKECHHUM
KJIETOYHOM TEOPHHU.
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MeToapl n3ydeHUs KICTKH.
Jemoncmpayuu:

llopmpempul.

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

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

[lepeuncnarh u XapakTepu30BaTh
OCHOBHBIEC METObI H3YUCHUS KICTKHU:
(IPUTOTOBJICHUE CPE30B,

OKpaIMBaHNe, MUKPOCKOITMPOBAHUE,
1eHTpUyTUpOBaHUE, KyJIbTUBHPOBAHNE
KJICTOK M TKQHEH )

3.7

Knertka
KaK [1eJI0CTHAasd
JKUBasg CUCTEMA

Kietka kak 1enocTHas )xuBasi CUCTEMA.
OO6mIre NpuU3HAKK KIETOK: 3aMKHYyTast
HapyxHas MeMmOpaHa, MosekyJibl JJHK
KaK T€HETUYECKUH amnmapar, CucTeMa
cuHTe3a Oenka. TUIbl KIETOK:
AYKapUOTUYECKAs] U TPOKAPUOTUYECKAS.
Oco0eHHOCTH CTPOCHUS
MPOKAPUOTUYECKON KIIETKHU.

Knerounas crenka 6akrepuii. CtpoeHume
AYKapUOTUYECKON KJIeTKH. OCHOBHBIE
OTJIMYMS PACTUTEIIBHOM, )KUBOTHOU U
rpubHOM KeTku. [ToBepXHOCTHBIE
CTPYKTYpbI — KJIETOUHAsI CTCHKA,
TNIMKOKAJIMKC, UX (PyHKLIUU.
[TnazmarnueckassmeMOpaHa, €e CBOWCTBA
U QYHKIIMH.

PackpeiBaTh copepkaHne TEPMUHOB U
HOHSITUN: KIETKH (3yKapuOTHYECKas,
MPOKAPUOTUYECKAs ), TITa3MaTHIeCKast
MeMOpaHa (TiazmanemMma), TTHKOKaJIMKC,
TPAHCIIOPT BEIIECTB (MTACCUBHBIMN,
aKTUBHBIN), SHIOUUTO3 ((arouuTos,
MUHOLIUTO3), K301IUTO3, KIETOUHAS
CTEHKa, HYKJICOUI.

CpaBHUBaTh MEXy COOO
HYKapUOTHUYECKUE U TPOKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INIHsI
B CTPOCHUHU KJIETOK OaKTepui,
KUBOTHBIX, PACTEHUHN U TprOOB
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Jemoncmpayuu:

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

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

P. Bupxos.

Tabauywl u cxemor: «CTpoeHHE
AYKapUOTUUYECKOU KIEeTKN», « CTpoeHUE
KABOTHOM KJIETKN», « CTpOEHHUE
PaCTUTENIBHOU KIIETKN», « CTpOCHUE
MPOKAPUOTUYECKOMN KIIETKH.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENAPAThl PACTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

CrpoeHnue
YKapUOTUYECKOMN
KJIETKH

[MuTonnasma u ee OpraHoOU/IbI.
OnnomMeMOpaHHbBIE OPraHOUABI KJIETKHU:
OIIC, anmapar I'oybaKu, TU30COMBI.
[ToayaBTOHOMHBIE OPTraHOU/IbI KIIETKU:
MUTOXOHPUH, TJIACTUIBI.
[Tpoucxoxaenre MUTOXOHAPHUIN U
niactul. Buael miactu.
HememOpanHbie opraHou bl KJIETKU:
prUOOCOMBI, KJIETOUHBIA IEHTP,
HEHTPHUOJIU, PECHUUKHU, )KTYTUKH.
OYHKIMY OPTaHOUIOB KJIETKH.
Bxurouenusi.

S npo — perynsaTopHbIi HEHTP KIIETKHU.
Crtpoenue siapa: ssaepHas 000JI04Ka,
KapHoIlUIa3Ma, XpOMaTUH, SAPBILIKO.

PackpwiBaTh conepikaHue TEPMUHOB U
MOHSATHUH: IUTOIIaA3Ma, OPTaHOM/IBI,
sHjom1azMarudeckasceTs (I11C),
anmapat [oJIbKH, TU30COMBI, BAKYOJIb,
MUTOXOHAPHH, TUTACTUABI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
prUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN
HEeHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKIIFOUCHHS, PO, sAepHast
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,
SIIPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHE DYKAPUOTHICCKOMN
KJICTKH 110 U300PKECHUSIM U

Ha MUKpOTIpenaparax;
KJIACCU(DHIIMPOBATH OPTaHOM/IBI
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XpoMOoCOMBI. TpaHCIIOPT BEIIECTB

B KJIETKE.

Jemoncmpayuu:

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

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

P. Bupxos.

Tabauywt u cxemor: «CTpoeHue
3YKAPUOTUYECKOM KIETKN», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKHN,
«Ctpoenue saapa KIETKN.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKPOIIpenapaTbl paCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnuie u npakmuueckue
pabomol:

Jlabopatopnas pabora Ne 2. «M3yuenue
CTPOEHUS KJIETOK PACTEHHI, J)KUBOTHBIX U
OakTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX
MHUKpOIpENapaTax U UX OMNUCAHUEN

B 3aBHCHMOCTH OT OCOOEHHOCTEN UX
cTpoeHus (0THOMEMOpaHHBIE,
JIByMeMOpaHHbIC, HEMEMOpPaHHBIC);
OTHCHIBATH (PYHKITUU KaXKIOTO
OpraHoujia B KJIETKe.
XapakTepu3oBaTh KJIETOYHOE SJIPO KaK
MECTO XpaHEeHHUsl, epenayn (yABOCHUE
XpPOMOCOM) U peann3aiu
(TpaHCKpHUIIIIKS ) HACTIECTBEHHON
MH(pOpMAIUU KIETKH.

[lepeuncraTh ¥ OMUCHIBATH KOMITOHEHTHI
a5pa 1 uxX QyHKINH;

CxeMaTtnyHO n300pakaTh CTPOCHUE
PACTUTEIBHOU U )KUBOTHOM KJICTKHU.
OOBICHATH OMOJIOTMYECKOE 3HAYEHUE
TPaHCIIOPTa BEIECTB B KJIETKE

Wroro yacoB no teme 8

Tema 4. /KusHeneATeIbHOCTh KJIETKH

4.1 | OOMeH BelecTB. 2 OOMEH BeIIeCTB, MM METa0OJIU3M. PackpbiBaTh cojiep)kaHie TEPMUHOB U
[InactTuueckuii Accumuiisanus (TIacTU4eCKuil 0OMeH) MOHSATUIN: OOMEH BEIIECTB U
oOmeH. DOTOCHHTES. U JTUCCUMIIISIIIUS (DHEPTETUYECKUM MpeBpalleHne YHEPTrun (MeTadoIn3M),
XeMoCcuHTEe3 00OMEH) — JIB€ CTOPOHBI €IUHOTO ACCUMUJISIINS, TUTACTUIECKUN OOMEH,
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nporuecca metabonausma. Posb 3akoHOB
COXpPaHEHMS BEILIECTBA U IHEPTUU

B IOHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubiii. Poib pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILECHUN
JHEpruu B KieTke. POTOCUHTES.
CaetoBas 1 TeMHOBasi (ha3bl
doTocunTesa. Peakiu ¢potocunTesa.
DddhexTuBHOCTH (HOTOCUHTE3A.
3HavyeHue (HOoTOCUHTE3a AJIS )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpefsl
Ha (POTOCUHTE3 U CIIOCOOBI TOBBIIIICHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCUHTEZUPYIOIINE
OakTepuu. 3HaYCHUE XEMOCHUHTE3a
JUIS1 5KU3HU Ha 3emuie.
Jemoncmpayuu:

Llopmpemuwi: K. A. Tumupszes.
Tabauywl u cxemol: «XITOPOTUIACTY,
«@POTOCUHTES

JTUCCUMUIISALIUS, SHEPTEeTHUECKUN OOMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, EPeHOCUYUK
MPOTOHOB, XEMOCUHTE3.

OnuceiBaTh (POTOCUHTES, MPOLECCHI,
MPOTEKAIOUE B CBETOBOM U TEMHOBOM
daze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEXY ITOTVIOLICHUEM COJTHEYHON
SHEPrUU XJIOPOPHUIIJIOM U CHHTE30M
Monekyna ATO.

CpaBHMBaTh UCXO/THBIC BEIIECTBA,
KOHEYHBIC MMPOYKTHI U YCIOBUS
MIPOTEKAHUS PEAKIIMHA CBETOBOW U
TEMHOBOH (ha3bl (HOTOCHHTE3A;
CpaBHUBaTh (DOTOCHHTE3 U XEMOCUHTES3.
OueHuBarh 3HaUeHUE POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HU Ha 3emile

4.2

DHepreTuYeCcKui
obmeH

DHEpPreTHUecKuii 0OMEH B KJICTKE.
PacmiensieHue BeliecTB, BBIACICHUC U
AKKYMYJINPOBAHUE SHEPTHUU B KIIETKE.
DTarnbl S3HEPreTUYecKoro oOMeHa.
I'mukomms. bposkeHnen ero BUIbI.

PackpriBath copepkanne TEPMUHOB U
MOHSITUI: SHEPTETUYECKHUI OOMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEHUE,
CIIUPTOBOE OPOKEHUE, OMOJIOTMUECKOE
OKHUCJICHHUE, KJICTOYHOE JbIXaHHE,
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Kucnoponnoe okucnenune, nium
KJIETOYHOE JbIXaHue. OKUCIUTENbHOE
dbochopunupoBanue. IHPEKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.
Jemoncmpayuu:

Tabnuywl u cxemvl: « TUTIBITTATAHUD,
«MeTabomm3my», « MUTOXOHIPUSI,
«JHEepreTuYecKuit 0OMeH»

JTUCCUMUIIALINSA, (DEPMEHT.
XapakTepu3oBaTh OOMEH BELIECTB U
IpeBpalieHre SHEPTun (MeTaboIN3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncnarb 0COOEHHOCTH
MJIACTUYECKOTO U SHEPTETUYECKOTO
oOMeHa B KJIETKE; YCTaHABIMBATh
B3aMMOCBSA3b MEKY HUMHU.

Pa3znuyarh TUIIBI OOMEHA BELLIECTB

B KJIETKE: aBTOTPO(HBINA U
reTepoTpOQHBIN.

OnuceIBaTh 3TAIbl SHEPTETUYECKOTO
obmMmeHa (TTOATOTOBUTEIBHBIN,
OECKUCTIOPOIHBIN, KUCTOPOIHBII)

U CPaBHUBATH UX MEXY COOOM.
XapakTepu30BaTh peakliy MIUKOIN3a,
OpO’KeHUs1, KJIETOYHOIO JbIXaHMUS;
BBISIBJISITH IPUYMHHO-CIICCTBEHHbIE
CBSI3M MEXIY TTIUKOJIM30M, KIIE€TOYHBIM
JIbIXaHUEM U CUHTEe30M MoeKyl1 ATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OECKUCIOPOIHOTO U KUCIOPOAHOTO
ITaIoB

4.3

BbuocunTes Genka

Peaknunu MaTpu4HOTO CUHTE3A.
I'enetnueckas unpopmanus u JJHK.
Peanuzanus reseTuueckou
uH(popMaIK B KIIETKE.

PackpriBaTh coziepxaHrE TEPMUHOB
U MOHSTHN: T'€H, TCHETUYECKUU KO/,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCIALMS, KOJIOH, aHTUKOJIOH,
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I'eneTnyeckuil KojJ METO CBOMCTBA.
TpaHCKpHUIILIUS — MATPUYHBIN CUHTE3
PHK. Tpancnsius — 6uocunTtes Oenka.
Oransl Tpancianuu. KogupoBanue
aMHUHOKHUCJIO0T. Posib pubocomB
OomocuHTe3e Oenka.

Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbuos.

Tabauyer u cxemwvr: «Ctpoenue [JHK»,
«Ctpoenue u GyHKIIMOHUPOBAHHE TeHaY,
«Cunre3s Oenkay, «Permukanms JTHK»,
«['eHeTHYECKUM KO,

Obopydosanue: MOEIV- allTUTUKAIIAN
«Y nBoenne JIHK u Tpanckpunuus»,
«bunocunTe3 6enkay

pubocoma, IEeHTpaIbHas J0TMa,
MOJICKYJIIpHAst OMOJIOTHSI.

OmnpenensiTh CBOHCTBA TEHETUIECKOTO
Koja (TPHUILIETHOCTh, OJJTHO3HAYHOCTD,
BBIPOXKJICHHOCTD, YHUBEPCAITBHOCTD,
HETIEPEKPBIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuceIBaTh ATAIBI peaaTnu3aluu
HACJICJICTBEHHOW MH(POPMAITUH B KJICTKE.
CpaBHUBATH PEAKIIUN MATPUIHOTO
cuate3amonekyn PHK u Genka B kireTke

4.4

Hexinerounsie
(bOpMBI KUZHU —
BUPYCBI

HexkneTounslie GOpMbI )KU3HU — BUPYCHI.
HcTopust OTKpBITHS BUPYCOB

(. Y. UsanoBckuit). OcobeHHOCTH
CTPOEHHUS U KU3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. boneznu pactenui,
’KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIC
BUpycaMu. Bupyc ummyHoaeduumra
yenoseka (BMIY) — BozOyaurens CITM/a.
OOpaTHast TpaHCKPUIILIMS, peBepTasa u
unTerpasa. [Ipopunakruka
pacnpoCTpaHEHUs! BUPYCHBIX
3a00JIeBaHUI.

PackpeiBaTh copepkaHne TEPMUHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHS, KATICUI,
Oakrepuodar, BUpyc UMMyHOACPUITUTA
yenoBeka (B1IY), oHkoreHHbIe BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJICTOYHYIO (OPMY JKU3HH;
O0COOEHHOCTH CTPOCHUS U
KHU3HEACSITEILHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN IIUKI BUPYCOB
UMMYHOC(PHUIINTA YETOBEKA; pa3IndaTh
Ha pucynkax BTM ((Bupyc Tabaunoi
Mo3aukHn), 6akrepuodar, BUY.
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Jemoncmpayuu:

Ilopmpemuwi: J1. 1. IBaHOBCKHIA.
Tabauyvt u cxemol: «BUpycCh»,
«bakrepuodarmny; «CtpoeHue u
KU3HEHHbIN UK BUpyca CII1/1a,
6aktepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarauTHas MO1€1b-anILInKaI1s
«CTpoeHue KIETKN»

OOG0CHOBBIBATH U COOJIIOIATH MEPHI
npodUIAKTUKN PACTIPOCTPAHCHUS
BUPYCHBIX 3a00JI€BaHHIA
(pecniupaTopHbIe, KEITYA0UHO-
KUIICYHbIE, KJICIIEBON SHIIE(ATHT,
BUY-undexims)

Htoro yacos 1o teme 6
Tema 5. PazMHOKeHHe W MHIAMBHAYAJIbHOE Pa3BHTHE OPraHHU3MOB
5.1 | )KusHeHHbI UK 1 KiteTounblii IUKIT, WM )KU3HEHHBIN UK | PackpeiBaTh coepkaHHe TEPMHHOB U

KJIeTKH. [lenenue
KJIETKU. MuTo3

knetku. Mutepdasza u MuUTO3.
[Ipomneccrl, mpoTekaroniue B uHTepdase.
Penukanus — peakiusi MAaTpUIHOTO
cunte3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIONJHBIN
XPOMOCOMHBIE€ HA0OPBI. XPOMATHU/IBI.
[{uTosmornyeckre OCHOBBI PA3MHOKEHUS
Y UHJMBUAYAJIbHOTO Pa3BUTHS
OPraHu3MOB. [/[elleHue KIIETKU — MUTO3.
Craaun muto3a. [Ipouecchl,
MPOUCXO/IAIINE HA PA3HBIX CTAIUIX
MMTO3a. bUOJIOrnYeCcKni CMBICI MUTO3A.
[Iporpammupyemast rubGeshb KISTKA —
aroInTo3.

MOHSTUI: KIIETOYHBINA LIMKJ, HHTEp(Pa3a,
peayIINKaLNs, XpOMOCOMa, KAPUOTHII,
rarjJIoONIHBINA, TUIIJIONIHBINA
XPOMOCOMHBIH HAOOpP, XpOMaTHUJIBL;
MUTO3 €ro cTajuu: npodasa, Mmeradasa,
anadasa, Tenodasa.

OnuchIBaTh KU3HEHHBIN LIUKJT KIIETKU;
NEPEUUCIISATh U XapaKTepU30BaTh
MEepUOAbl KIETOUYHOIO [UKJIA,
CpPaBHUBATH UX MEXIY COOOM.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPAaBHUBATH
XPOMOCOMHBIE€ HA0OPHI KIETOK.
CpaBHUBATh CTA U MUTO3A.

Pa3nnuate Ha MUKponpenaparax
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Jemoncmpayuu:

Tabauywl u cxemol: «KIETOYHBIN ITUKID,
«Pennmukanus [IHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeTb-anIIuKaIus «Jlenenue KIeTKkny;
moxens JJHK.

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

Jlabopamopnwie u npakmuueckue
pabomol:

JlabopaTopnas pabota Ne 3.
«HabnroneHue MuTo3a B KJIeTKax
KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

Y PUCYHKAX CTaJINA MUTO3A.
PackpbIBaTh OMOJIOTUYECKUN CMBICT
MHUTO32

5.2

dopmbl
Pa3MHOKEHUSA
OpraHu3MOB

®opMbI pa3MHOKEHUS OPTAHU3MOB:
0ecroJioe U MoJoBoE.

Busl Oecrionoro pa3aMHOXKEHUS:
JieJIeHUEe HAJBOE U MTIOYKOBAaHUE OJTHO-
¥ MHOTOKJIETOYHBIX, CHIOPOOOpa30BaHUE,
BETreTaTUBHOE PAa3MHOKEHHE.
HckyccTBEeHHOE KIIOHUPOBAHUE
OpraHu3MOB, €T0 3HAYCHHE
JUTSICEJIEKIIUU.

[TosnoBoE pazMHOXKEHUE, ETOOTIIMYUSA
oT 6ecroJIoro.

Jemoncmpayuu:

PackpwiBaTh copepkaHue TEPMUHOB
Y TIOHSITUIA: PA3MHOXEHUE, KIJIOH,
MTOJIOBBIC KJIICTKH (TaMeThl),
ANLEKJIETKA, CIIEPMATO30M1, 3UTOTA,
JICIICHHE HAJIBOE, TIOUKOBAHUE,
CTIOpYJISAIIHS, (PparMeHTaIs,
BEreTaTUBHOE Pa3MHOXKECHHUE,
CEMEHHOE Pa3MHOKEHUE, OTbIJICHUE,
JIBOMHOE OTIOJIOTBOPEHUE, TI0JIOBHIC
JKEJIe3bl, CCMCHHUKH, SMIYHUKH,
OILIOIOTBOPEHHE (HAPYIKHOE,
BHYTpPEHHEE).
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Tabauywvl u cxemovl: «POPMBbI
Pa3MHOXKEHUS OPTAHU3MOBY, «/{BOITHOE
OIUIOJIOTBOPEHUE YIIBETKOBBIX
pacTteHui», «/lerenue kneTku
Oaktepun», «BereratuBHOE
pa3sMHOXKEHUE pacTeHHi», « CTpoeHUE
MOJIOBBIX KJIETOK)»

XapakTepru3oBaTh 0COOCHHOCTH

Y 3HaueHue 0ecrooro u rMojoBOro
CIIOCOOOB Pa3MHOKCHHUS.

Boiaensts Bupl 0ecrosioro
Pa3MHOXEHUS; BBISIBIISITH B3aUMOCBSI3H
Mex 1y hopMaMu U CriocodaMu
Pa3MHOXEHUS, U X OMOJIOTHYECKUM
3HAYCHUEM.

Bnangets npuémamu BereTaTUBHOTO
Pa3MHOXEHUS KYJIbTYPHBIX pACTCHUN
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBbIC KIETKHU:
SIMLEKIJIETKH, CIIEPMAaTO30H/Ibl;
BBISIBIIATH OCOOCHHOCTHU

UXCTPOCHHSI

5.3

Meiios

Meiio3. Ctaguu meiio3a. [Ipouecchsi,
MPOUCXOSAIINE HA CTAIUSIX MEHO03a.
[ToBeneHne XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornuecknii CMbICIT
Y 3HAa4YECHHUE MEN03a.

Jemoncmpavyuu:

Tabnuywl u cxemol: «JleneHne KICTKH,
«Meios».

Obopyoosanue: moaens JJHK;
MarHUTHast MOJIEb-aNTIuKaI1sI
«JleneHue KIETKM»

PackpwiBaTh copepkaHue TEPMUHOB U
MMOHSTHI: MEM03, KOHBIOT Al
XPOMOCOM, MEPEKPECT (KPOCCHHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepru3oBaTh ME03 KakK Crocod
KJIETOYHOT'O ACJICHUS; OIIMCHIBATh MEI03
10 CTaJusIM; CPAaBHUBATh CTAJNMHU Meho03a
1 MHUTO3a.

Paznmnuars Ha pUCYHKax CTaauu MeNo3a;
pacKpbIBaTh OMOJIOTMYECKOE 3HAUCHUE
Meo3a
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5.4

O6pazoBanue u

I'ameTorenes — Imponcce 06p330BaHI/IH

PackpriBaTh conep:kaHue TEPMUHOB U

Pa3BUTHE MOJIOBBIX MTOJIOBBIX KJIETOK YKUBOTHBIX. MOHSTHI: TAMETOT€HE3, CIIEPMATOTeHE3,
KJIETOK. [TonoBble xene3bl: CEeMEHHUKU U OOT€HE3, CIEPMATO30U/l, AKPOCOMA,
On010TBOpEHME suaHukd. OOpa3oBaHKUE U Pa3BUTHE AUIEKIIETKA, TOJIIPHBIE TEIbIIA.
MTOJIOBBIX KJIETOK — TaMeT (CIIepMaTo30m 1, | XapaKTepu30BaTh 0COOEHHOCTU
SUIIEKIIETKA) — ClIepMaTOTeHe3 U raMeToreHe3a y >KUBOTHBIX U €r0 CTAJIUH;
ooreHe3. OCOOEHHOCTH CTPOCHUS MIOJIOBBIE KJIETKH KUBOTHBIX U OMHICHIBATh
SIMIIEKJIETOK ¥ CIIEPMATO30U/I0B. MPOLIECC UX PA3BUTHUA.
OmmonorBopenue. [TapreHorenes. CpaBHUBATH CIIEPMATOrEHE3 U OOTECHES.
Jlemoncmpayuu: OnuceIBaTh OMIOJOTBOPEHUE,
Tabnuyvt u cxemwl: «lIpsimoen Henpsmoe OMOJIOTNYECKOE 3HAUCHHE
pa3BUTHECY, «["ameToreunes OINIOAOTBOPCHUS
y MJIEKOIIUTAKOUIUXHU YEIIOBEKaY.
Obopyodosanue: MoJieIL MeTadazHOU
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapatbl «CriepMaTo30U/Ibl
MJICKOTIUTAIONIETO», « SMIIeKIeTKa
MJIEKOITUTAIOILIETOY.
Jlabopamopnsie u npakmuueckue
pabomol:
JlabopaTtopnas pabota Ne 4. «3ydenne
CTPOCHHUS TTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
5.5 | UnauBuyanbHOE NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh coepkaHne TEPMUHOB
pa3BUTHE OMOpHOHAIBPHOE PA3BUTHE Y TIOHSATHUI: OHTOTE€HE3, IMOpUOTEHE3,
OpraHU3MOB (3MOpuoreHe3). DTarbl SMOPUOHAIBHOTO | 3Ur0Ta, IpoOJIeHHE, OJaCTOMEPBI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKHBOTHBIX:

MopyJia, 6yactysa, 0JacToleb,
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IpobieHue, racTpysIus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
psIMOE, HE IPSIMOE (JINYMHOYHOE).
Bunusinue cpensl Ha pa3BUTHE
OpraHu3MOB; (PaKTOPHI, CTIOCOOHBIE
BBI3BIBaTh BPOXKICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3
LBETKOBOI'O PACTEHUSI: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHUSL.

Jemoncmpayuu:

Tabauywl u cxemovl: «OCHOBHBIE CTaUH
OHTOreHe3a», «IIpssmoe u HenmpsiMoe
pa3BUTHEY, «J|BOMHOE OMIJIOAOTBOPEHNE
YUBETKOBBIX PACTEHUI

racTpyia, HelpyJia, OpraHOTeHE3;
3apOABIIIEBBICIIUCTKHU: IKTOACPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TIPSIMOE
1 HenpsiMoe (JTMIMHOYHOE); MeTaMop(o3,
Meracropa, MHKPOCIIOpa, MbUIBIIEBOE
3€pPHO, CIIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.
Onpenenstsb 3Tarbl SMOPUOHATIHLHOTO
Pa3BUTHS XOPJIOBBIX HAa CXEMaX H
npenaparax v OMUChIBaTh MPOIIECCHI,
MIPOUCXOISIINE HA KaKIOM 3Tarle.
CpaBHUBATh NMEPUOJIBI OHTOTCHE3A;
MPSAMOE U HETIPSMOE (TUIMHOYHOE)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBSACHITH OMOJIOTUYECKOE 3HAUCHHE
pa3BUTHS C METaMOP(HO30M;
OTPHUIIATEIHLHOE BIMSHUE aJTKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(haKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeIIOBEKA.

OnuceIBaTh NPOIECC IBOMHOTO
OTLTOIOTBOPCHHMS Y IIBETKOBBIX
pacTeHuin

HToro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB

6.1 | 'eneTuka — Hayka 1 [IpeameT u 3a1a4u TEHETUKHU. PackpbIBaTh cofepkaHue TEPMUHOB H

O HACJIEICTBEHHOCTH Pounb nuronorun u sMOproIOTUU MOHSITUIA: TeH, TEHOM, T€HOTHUII, PEHOTHTI,

Y U3MEHYHUBOCTHU B CTAHOBJICHUH I'€HETUKHU. Britaz XPOMOCOMBI, aJlJIeIbHbIE TE€HBI (aJUIeIN),
POCCHUICKHX U 3apyOEKHBIX YUEHBIX B TrOMO3HI0Ta, F€TEPO3UT0Ta,
pa3BUTHE TEHETUKNA. METO/ bl TCHETUKHU JIOMUHAHTHBIN NMPU3HAK (TEH),
(rMOpHUI0JIOTUYECKU, PELECCUBHBIN MPU3HAK (T€H), YucTas
LHUTOT€HETUYECKHI, MOJIEKYJISIPHO- JUHUSA, THOPUAL.
TEHETHUYECKUN ). [lepeunciATh U XapaKTEPU30BaTh
OCHOBHBIE T€HETUYECKUE MMOHATHS. METO/Ibl TEHETUKU: THOPUIOTIOTUUECKHH,
['eneTnueckas CHMBOJIMKA, LUTOT€HETUYECKHI, MOJIEKYJISIPHO-
UCIIOJb3yeMas B CXeMaX CKPEIMBAaHUN. | TeHETUYECKHUI; JOMUHAHTHBIC U
Jemoncmpayuu: PELECCUBHBIE IPU3HAKY PACTEHUI U
Ilopmpemui: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepuKOB, ITonp30BaThCs TEHETUYECKOM
H. B. Tumo¢deen-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKON
Obopydosanue: MOJI€Tb- AaNITITUKALIUS JUTSL 3aIIMCH TEHOTUITHYECKUX CXEM
«MoHOruOpUIHOE CKpEIIUBAHUEY, CKpEIIUBAHUS
repbapuii «['opox moceBHOI»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHUS PackpbiBaTh cofepkaHue TEPMUHOB

HACJIEJOBaHUS IPU3HAKOB, YCTAHOBJICHHBIE Y TIOHATUIN: MOHOTHOPUAHOE

MIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeluBanue, (eHOTUITHYECKUE

Monorubpuanoe CKpeluIuBaHue. 3aKOHeAMHO00pa3us IpyMNIbl, THOPUIOIOTUYECKUIT METO/,

CKpEILMBAHNE ruOpHuI0B NepBOTo nokoyieHus. [IpaBuio | 4ucThie TUHUH, JTOMUHUPOBAHUE T€HOB

JOMUHUPOBAHUS. 3aKOH paclIeTICHUS
MPU3HAKOB. [ MMOTE3a YUCTOTHI TaMeET.
[TommHOEHM HEMOJIHOE TOMHUHUPOBAHUE.

(moJIHOE, HETMOIHOE), pacUIEIICHUE
B MIOTOMCTBE.
OnuchIBaTh METOAUKY ITPOBEACHUS
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Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauywl u cxemovl. «MOHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIICIICHUS U €r0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MOJIeU-aNIIMKauu «MoHorubpuHoe
CKpenuBanue», «Henomnoe
JOMUHUPOBaHUE», repbapuii «I opox
ITIOCEBHOMN»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJIEIOBAHUS OJIHOU Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpsiBaTh conepkaHue 3aKOHOB
eIMHOO00pa3usi THOPHUIOB MIEPBOTO
MTOKOJICHUS W 3aKOHA PACILIETUICHHUS.
OOBSACHSTH TUIIOTE3Y YUCTOTHI TaMeET.
3anuceIBaTh CXeMbl MOHOTHOPUTHOTO
CKpeNIMBaHus, OOBIACHSITH €T0
[UTOJIOTUYECKUE OCHOBBI U pEIIaTh
TEHETUYECKUE 3aaUn

Ha MOHOTHOpUJIHOE CKpEIMBAHUE

6.3

Jurubpunnoe
CKpelIMBaHue.
3aKOH HE3aBHUCHUMOT'O
HAaCJeIOBaHUS
MIPU3HAKOB

JuruOpuaHoe ckpenrBanue. 3aKoH
HE3aBUCUMOTO HaCJICIOBAHUS
npu3HakoB. [{[uToreHeTnyeckrne OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHMS.
AHanu3upyroniee CKpelBaHue.
Hcnonb3oBaHre aHATU3UPYIOLIETO
CKpENTUBAHUS VIS OTIPEACIICHHUSI
Te€HOTHUITa OCOOMU.

Jemoncmpavyuu:

llopmpemuwi: I'. MeHemnsb.

Tabauysl u cxemst: «JlurudpugHOe
cKkpeluBanuey, «llutonorndyeckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUS.
Obopyodosanue: MOJIEIb- AlTUIUKAIIUS
«JlurubpuiHoe CKpenBaHue)

PackpeiBaTh cojepkaHre TEPMUHOB U
MOHATUM: TUTUOPUIHOE CKpPEIIUBAHUE,
aHAJIM3UPYIOIIIEE CKPEIIMBAHUE.
OmmceiBaTh onbIThI I'. Menneins

10 U3YUYEHHIO HACJICAOBAHMUS IBYX Iap
MPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpriBaTh conepkaHue 3aKoHa
HE3aBHCHUMOTOHACJICAOBAHUS TTPU3HAKOB.
[IprMeHITP MaTEMAaTUYECKUNA PACUET

C TIOMOIIBIO METOJIa MEPEMHOKCHUS
BEPOSITHOCTEN U 3aMUCh C MOMOIIBIO
(hCHOTHIMHMYECKUX PAJTUKAIIOB
pacieruieHrs MPU3HAKOB Y TOTOMKOB
10 ()EHOTHUITY U TEHOTHITY.
3anuchiBaTh CXEMbI JTUTHOPUIHOTO
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CKpCIIUBAHUA, O0OBACHATH €T0
IMUTOJIOTNMYCCKNEC OCHOBLI U pCIIATh
IFCHCTUYCCKUC 3a4a4Yl Ha I[I/IFI/I6pI/II[H06
CKPCIIMBAHNUC

6.4

CueruieHHOE
HAacJIeJOBaHUE
MIPU3HAKOB

CueruieHHOE HacJIeI0BaHKE TPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HaclieIoBaHUIO TeHOB. Hapyiienue
CLEIJICHUS TEHOB B PE3yJIbTaTE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. MopraH.

Tabnuywl u cxemol: «Menosy,
«I'eneTnueckue KapThl PAaCTCHUH,
KUBOTHBIX U YEIIOBEKAY,
«B3auMoaelicTBre alJIeJILHBIX T€HOBY.
Obopydosanue: MUKponpenapar
«po3oduna» (Hopma, MyTariuu Gopmsl
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOIIL,
Moenb-anrukanus «llepekpécr
XPOMOCOM.

Jlabopamopnuie u npakmuueckue
pabomot:

JlaboparopHas padota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHTHOTO

Y JUTUOPUIHOTO CKPEIUBaHUS

PackpsiBaTh coqepkaHue TEPMUHOB U
MOHATHN: CUEIUICHHOE HaCJEI0BaHUE
MPU3HAKOB, PEKOMOUHAIMS T€HOB,
TEHETUYECKUE KaPThl XPOMOCOM,
MOpraHuja.

Ha3zpiBaTh OCHOBHBIE TTOJOKEHUA
XPOMOCOMHOU TEOPUHU
HacyenctseHHocty T. MopraHa;
pPacKpbIBaTh COJIEpIKaHUE PAOOTHI

T. Moprana 1o cuerieHHOMY
HACJIEJOBAHHUIO T€HOB U IPUYHUHBI
HAPYILICHUS CUCTUICHUS MEX Y TeHaAMHU.
3anuchIBaTh CXEMbI CKPEIUBAHUS

TMIpY CLEIIJICHHOM HaCIIEe/IOBaHUH,
OOBSACHSTH MPUUMHBI PEKOMOMHAITUU
T€HOB, ONPEIEIISTh YHUCIIO TPYIII
CLETUICHUS T€HOB; peIaTh T€HETUYECKUE
3a71a4M Ha CLEIJICHHOE HACJIEIOBAHUE
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y Ap0o30(HIIBI HAa TOTOBBIX
MHKpOIIperapaTax»

6.5 | 'enetuka mona. I'enernka nosna. XpoMOCOMHOE PackpeiBaTh conep:xkaHue TEPMUHOB U
HacnenoBanue onpeaeneHue nojaa. AyTocoMbl U MOHATUI: XPOMOCOMHBII HabOD,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. [ OMOTaMETHBIE U | ayTOCOMBI, IIOJIOBBIE XPOMOCOMBI,
CLEIUIEHHBIX C [TOJIOM reTeporaMeTHbIe OPraHU3MBbl. rOMOT'aMETHBIN M0JI, FETEPOraMEeTHBIN

HacnegoBanue npu3HaKkoB, CUEIJIEHHBIX | [TOJI, CLEIUIEHHOE C ITOJIOM HACJIeJOBAaHUE
C TIOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBACHATD HUTOJOTUYECKUE OCHOBBI
llopmpemuwi: I'. Menpaens, T. Mopras, XPOMOCOMHOT'O MEXaHU3MAa ONPEACIEHUS
H.N. BaBuios. [10J1a y pa3jIMYHBIX OPraHU3MOB.
Tabauywl u cxemol. «I'eHeTHKA TIOJIAY, CpaBHHBaTh 3aKOHOMEPHOCTHU
«3aKOHOMEPHOCTH HACIEOBaHUS, HACJIE0BAHMS TPU3HAKOB, CLIETNIEHHBIX
CLEIUIEHHOTO C ITOJIoM», «KapuoTuribl U HE CIEIUICHHBIX crojioM. Pemath
YeJIOBEKa U KMBOTHBIX) IreHETUYECKHUE 33/1a4i Ha HACJIEJOBaHHE
CLEIUICHHBIX C MOJIOM IPU3HAKOB

6.6 | U3MeH4YHBOCTS. N3meHunBOCTh. BHabl N3MEHUNBOCTH: PackpbiBaTh cofepkaHue TEPMUHOB U
HenacnencrBennas HEHACJIeJICTBEHHAs! U HACJICACTBEHHAsI. MOHSATUI: U3BMEHYHUBOCTb,

W3MEHYUBOCTb Ponb cpenpl B HeHaclIeICTBEHHOM HACJIEICTBEHHAs! N3MEHUYNBOCTb,

U3MEHYUBOCTH. XapAKTEPUCTUKA
MOIU(DUKAITMOHHON U3MEHYUBOCTH.
BapuanunonHsbii psa v BapualiOHHas
KkpuBas. Hopma peakunu npusHaka.
KosnuecTBEeHHBIE M KAYECTBEHHBIE
IIPU3HAKU U UX HOPMA PEaKLIUHU.
CpoiicTBaMoAU(PUKALIMOHHOM
U3MEHYUBOCTH.

HEHACJEeICTBEHHAs! N3MEHUYNUBOCTD,
MO U (DHKAIIMOHHAS U3MEHYMBOCTD,
BapHUallMOHHBIN Psijl, BApUAHTA,
BapUaIllMOHHAsl KpUBas, MPU3HAK,
HOpMa pEaKINu, KOJNUYECTBEHHBIE U
KaueCTBEHHbIC MTPU3HAKH.
KinaccudgunmpoBaTh BUIbI
W3MEHYMBOCTH U BBISABJIATH UX
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Jemoncmpayuu:

Tabauywl u cxemwvl: «Buasl
U3MEHYHBOCTIHY, «MoaudukarmonHas
U3MEHYUBOCTDHY.

Jlabopamopnvie u npakmuueckue
paoomuwl:

Jlabopatopnas padota Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOEHUE BAPUAIIMOHHOTO psijfia !
BAPUALIMOHHON KPUBOW»

Oumonornyeckue 0COOCHHOCTH.
ITepeuncnsate cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYMBOCTU U

O0OBACHATH €€ 3HAUCHHUE JJISI OpraHu3MOB.

Pa3nnyaTe KOIMYECTBEHHBIE U
Ka4eCTBEHHBIE IIPU3HAKH; CTPOUTH
BAPUALIMOHHBIN psAJl, BAPUALUOHHYIO
KPHBYIO, BBIYUCIATh CPEHEE 3HAUCHHE
IIPU3HAKa

6.7

HaCJ'IeIICTBGHHaH
N3MCHYHNBOCTD

HacneacTBenHasi, Uiy reHOTUITHYECKast
u3MeHuYnBoCcTh. KoMOnHaTHBHAs
U3MEHYMBOCTh. M€ei03 U OJI0BOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
U3MEHYUBOCTU. MyTallMOHHAS
U3MEHYHUBOCTb.

Knaccudukanus myTaiuii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.
YacToTa v NpUYNHBI MyTalUH.
MyrtareHnHbie (GaKTOPBHI.

3aKOH TOMOJIOTHYECKUX PSIJIOB

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

Ilopmpemui: I'. ne ®pu3, H. N1. BaBunos.

Tabauysl u cxemol: «MyTalMOHHAS

PackpeiBaTh conep:kaHue TEPMUHOB U
IIOHATHN: HACJICACTBEHHAs
U3MEHYMBOCTb, KOMOMHATUBHAS
U3MEHYUBOCTb, MyTallUOHHAS
U3MEHYUBOCTb, MyTaHT, MyTallNU:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINNION NS, aHCYIIIION WA, MyTar CHEI.

XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (OPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKUX PSAJIOB

B HACJIEACTBECHHON N3MEHUHNBOCTH

H. 1. BaBusioBa u 0OBSICHATE €r0
3HAYEHUEISI OMOJIOTHU MU CEJICKIUH.
KnaccudummpoBats MyTauu: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJIUTH
IIPUMEPBI MyTalU K.

OOBSICHATH IPUUMHBI BOSHUKHOBEHUS
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U3MEHYUBOCTHY.

Obopyodosanue: MUKPOCKOII,
Mukpomnpenapar «po3zodpuna» (Hopma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
TeJa); KOMHATHBIE PACTEHHUS C TIECTPOM
OKPAaCKOM JINCTHEB.

Jlabopamopnbsie u npakmuueckue
pabomol:

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

MyTalui, posib (PaKTOPOB-MYyTareHOB.
CpaBHuBaTh BUIbl MyTallU; BBISBISTH
IIPUYUHBI HACJIEACTBEHHOU
U3MEHYUBOCTH, UCTOUHUKHU MYTarceHOB
B OKpYyXarolei cpene (KOCBEHHO).
XapaxkTepu3oBaTh BHESACPHYIO
HACJIEICTBEHHOCTb U N3MEHUUBOCTb

6.8

['eneTuka 4yeaoBeka

I'eneruka yenoseka. Kapuorun
YeJIOBEKa.

OCHOBHBIE METO/Ibl TCHETHUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-TEHETUYECKU.
CoBpeMeHHOE OIpe/IeJICHUE TeHOTUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
F€HOTUITUPOBAHUE, B TOM YHCIIE

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

C HaCJICACTBEHHOM
MPEIPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE
0one3nn. ComaTU4eCKue
reHEepaTHBHBIC MYyTAIlUU.

PackpriBaTh coiep:kaHle TEPMUHOB U
MOHSTUI: KAPUOTHUII YEJIOBEKA,
LUTOT€HETUYECKUI METOI,
reHEJIOrMYE€CKUI METO/, POJOCIOBHBIE,
OJIM3HEIOBBIA METOJI, HACIEICTBEHHbIE
0oJie3HH: (MOHOTEHHBIE,

C HAaCJIEICTBEHHOMN
IIPEIPACIIOI0KEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETUUECKOE
KOHCYJIbTUPOBaHUE.

[lepeuncnsTb 0COOEHHOCTH U3yUEHUS
T€HETUKH Y€JIOBEKa; MPUBOAUTH
PUMEPHI HACJIEICTBEHHBIX O0JIe3HEeH
YeJIOBEKa, XapaKTepU30BaTh METObI UX
npo(UIaKTUKN; 0O0CHOBBIBATH 3HAUECHUE
MEIMKO-TEHETHUECKOT O
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CtBoJoBBIC KJIETKH. [[pUHIIATIBI
3I0pPOBOT0 00pa3a KU3HU, TUATHOCTHKH,
poUIAKTHKY U JICUEHUS TCHETUYECKUX
Oonesnei. Meauko-TeHETHIeCKOe
KOHCYJIbTHPOBaHKE. 3HAUYCHUE
MEIUIIMHCKONW I'eHEeTUKHU

B IIPEIOTBPAIICHUH U JICUCHUN
TCHETUYECKUX 3a00JICBaHMI YEIIOBEKA.
Jemoncmpayuu:

Tabnuywvl u cxemwi: «HacnemoBanue
pesyc-paktopay, «['eHeTuka rpymnmn
KPOBUY.

Jlabopamopnsle u npakmuueckue
pabomot:

[TpakTuueckas pabora Ne 2.
«CocraBiieHHE B aHAIM3 POJIOCIOBHBIX
YEITOBEKa»

KOHCYJIbTUPOBAHU.
BbIABISTH U cCpaBHUBATh MEXTY COO0M
JIOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKH
YEJIOBEKa.

CocTaBisaTh U aHATU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

Ntoro yacoB no teme 8
Tema /. Cesiekuusi OpraHusMoB, OCHOBbI OMOTEXHOJIOTHH
7.1 | Cenexuus Kak HayKa 1 Cenekuust Kak HayKa U Mpoliecc. PackpriBaTh conepxaHre TEpPMUHOB

U TIpoIecc

3apOoKIECHUE CENEKINU U JOMECTUKALUS.
VYuenue H. U. BaBunosa o nentpax
MHOT000pa3us U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHHM.

L{eHTpbI MPOUCXOKICHHS JOMAITHUX
KUBOTHBIX.

Coprt, nopoja, mramm.

Y TIOHATHUU: CEJIEKIU, COPT, ITIOPOAA,
HITaMM, JOMECTUKAIIUS, TN
OJIOMAIlIHUBaHUE, LIEHTPbI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYPHBIX PAaCTCHUH U
KUBOTHBIX, THOPHIN3ALINA,
MCKYCCTBEHHBIN 0TOOD.
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Jemoncmpayuu:

llopmpemwi: H. 1. BaBunos.
Tabauyvt u cxemol. kapTa «LleHTpBI
MHOT000pa3us U MPOUCXOKICHUS
KYJbTYPHBIXpAaCTeHUI», «I1opobl
JTOMAIIHUX )KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTEHUI.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIO0B AUKUX (POpM U
KYJbTYPHBIX COPTOB PACTEHUI;
repbapuii «CeabCKOX035HCTBEHHBIC
pacTeHHsD)

Ha3biBaTh 1 CpaBHUBATH OCHOBHBIE
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenne H. 1. BaBunosa

0 IIEHTPAX MPOUCXOXKACHUS KYJIbTYPHbIX
pacTeHMIt; pa3auyaTh HEHTPHI HA KapTe
MHUpA, CBSI3BIBATH UX MECTOIOJIOKEHUE
C 0YaraMu BO3HUKHOBEHUS IPEBHENIITINX
[ABWJIN3AIINN.

CpaBHHBaTh cOpTa KyJIBTYPHBIX
PACTEeHHI, MOPOABI JOMAITHUX
JKUBOTHBIX U UX JUKHUX IIPEKOB.
OueHnBaTh PoJib CEJIEKIINU

B 00€CIEUEeHUH MTPOI0BOJILCTBEHHOM
0€30IacHOCTH YeI0BEYEeCTBa

7.2

Metonp! 1
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUIN
Y KUBOTHBIX

CoBpeMEHHBIE METObI CEJIEKIUN.
MaccoBblii 1 UHANBUAYAIbHBIN OTOOPHI
B CEJICKIMU PACTEHUNA U KUBOTHBIX.
Ouenka skcTepnepa.
biM3KOpOACTBEHHOE CKPEILMBAHUE —
uHOpuAuHT. Yncras TuHUs.
CkpenmBaHue YUCThIX JTUHUN.
I'erepo3suc, nim rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtnanéHHas
rudpuau3anys u e€ yCrexu.
HckycCTBEHHBIM MyTareHes3 U Mojay4yeHue
MOJUIIONIOB. JIOCTHIKEHUS CENEeKINN

PackpriBaTh copepkaHle TEPMUHOB U
MOHSTUI: HCKYCCTBEHHBIN 0TOOD,
MacCOBBI 0TOOp, UHAUBUIYATbHBIN
0oTOOP, IKCTEPhEp, OIM3KOPOJICTBEHHOE
CKpELIMBaHUE, YUCTAasl JIMHUSA, T€TEPO3UC,
HEPOJICTBEHHOE CKPELIMBaHUE,
VCKYCCTBEHHBIH MYyTarcHes,
nosurionbl. CpaBHUBATH POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO H
WHANBHUIYaIBHOTO), BHIBI
rubpuan3anuu (OJIU3KOPOICTBEHHON U
OTJIaJIEHHOM ), CIOCOOBI MOTYYEHUS
HOJIUTJIONIOB.

52




pacTeHuM, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.

Jemoncmpayuu:

Iopmpemuwi: 1. B. MuuypuH,

I'. . Kapneuenko, M. @. 1BaHOB.
Tabauywl u cxemwvi: «OTHaTICHHAS
rubpuauzanus», «PaboTsl akagemMuka
M. ®@. UBanoBay, «llomumnaonausy.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIOZ0B TUKUX (popM u
KYJIbTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnule u npakmuuecxkue
pabomol:

Okckypeusi « OCHOBHBIE METOBI U
JTOCTKEHUSI CEJIEKIINK PACTEHUN U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IIeMEHHYI0 depmy,
COPTOUCHBITATEILHBIN YIaCTOK

WJIH TETTHIHOE XO3SIMCTBO)

[TpuBOIUTE PUMEPHI JOCTUKECHUN
CEJICKLIUH PACTECHUHN U JKUBOTHBIX

7.3

buorexnonorus
KaK OTpacib
MIPOM3BOJICTBA

buorexnonorus KakK OTpacib
IPOU3BOJCTBA. | €HHAs MHKEHEPUsL.
Otamnbl co3nanus pekomOuHanTHOUM JIHK
Y TPAHCTEHHBIX OpraHu3MoB. KietouHas
uHxeHepus. KineTtounsle KyJIbTypsl.
MUKpPOKIIOHATIBHOE Pa3MHOKEHUE
pacrennii. Knonuposanue
BBICOKOIIPOAYKTUBHBIX

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSATUI: OMOTEXHOJIOTHS, KJIETOUHAs
WHXEHEPUS], TeHHAIMH)KEHEPUS,
KJIIOHUPOBAHKE, TPAHCTCHHbIE
opranu3Mmsbl, ' MO (renernuecku
MOAU(PUIMPOBAHHBIE OPTraHU3MBbI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpaciib IPOU3BOICTBA, OCHOBHbBIE
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTMYECKUE U STUISCKHE HpO6J’I€MBI.

I'MO — reneTuuecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
OMoTeXHOJI0THNY, «KIIeTOUHbBIE
KYJBTYPhI U KJIOHUPOBAHUE,
«KOHCTpyHpOBaHUEH TIEPEHOC TEHOB,
XPOMOCOM»

JIOCTHKEHUSI OMOTEXHOJIOTUU B 00JIaCTH

IMPOMBIINIJICHHOCTH, CCIILCKOTO XO3SHCTBa

U METUITUHBI.
[lepeuncnsaTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI M JIOCTH)KCHUS
OMOUH)KEHEPHU.

OO6CyKIaTh SKOJOTUYECKUE U
ATUYECKHE aCTICKThI HEKOTOPHIX
UCCJIEIOBaHMM B 001aCTH
OonoTexHOMOTHH (KJIOHHPOBAHUSA,
HMCKYCCTBEHHOTO OILIOJIOTBOPEHUS,
HaIpaBJICHHOTO U3MEHEHHUS FTeHOMa U
CO37aHMs TPAHCTCHHBIX OPTAHU3MOB)

HToro yacos 110 Teme 3
Pe3epBHoE Bpemst 1
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOIT'PAMME
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11 KJIACC

Ne
/11

HaumenoBanue
pa3nenoB U TEM
y4eOHOro rpeaMera

KomnuectBO
4acoB

[IporpamMmmHOE conepranue

OCHOBHBIE BUIBI AEITEILHOCTH
oOy4Jaronuxcs

Tema 1. DBoJMIOLHOHHAA OHOJIOTHA

11

DBOJIOLHUA U METOBI
€€ U3yUCHUS

1

[IpeAnocbuUIKM BOBHUKHOBEHUS
HBOJIIOLIMOHHOM TEOPHUH. DBOJIIOIMOHHAS
Teopus U €€ MECTO B OMOJIOTHH.
BrnusiHue 3BOIOLIMOHHON TEOPUU

Ha pa3BUTUE OMOJIOTUU U APYTUXHAYK.
CBuaeTenpcTBa 3BOJIIOIUN.
[TanmeonToNnOrMUECKHE:
MOCJIEA0BATEILHOCTD MOSBICHUS BUOB
B MMAJICOHTOJIOTUYECKOM JIETOMUCH,
nepexoaHbie POPMBI.
buoreorpaduyeckue: cxoacTBo u
paznmuuue dayH udaop MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTUUECKHE: CXOJICTBA
U pa3inuus SMOPHOHOB Pa3HBIX BUJIOB
MMO3BOHOYHBIX.
CpaBHUTEIILHO-aHATOMUYECKUE:
TOMOJIOTUYHbBIC, AaHAJIOTUYHBIE,
PYAMMEHTapPHBIE OPTraHbl, ATABU3MBI.
MounekynsipHO-OMOXUMUYECKHUE:
CXOJICTBO MEXAaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpriBaTh cojiepkaHre TEPMUHOB U
TIOHSTH: DBOJIFOIINS, TIEPEXOTHBIC
(bopMBI, GUITOTEHETUICCKUEC PSIIBI,
BHJIBI-DHJIEMUKH, BUJIBI-PEIIUKTHI,
3aKOH 3apO/IBIIICBOTO CXOJICTBA,
OMOreHETUYECCKUI 3aKO0H,
TOMOJIOTUYHBIC U AaHAJIOTUYHBIC
OpraHbl, pyIUMEHTAPHBIC OPTaHHI,
aTaBU3MBI.

[lepeunciaTh OCHOBHBIC ATAIBI Pa3BUTHS
ABOJIIOLIMOHHOW TEOPUHU.
XapakTepu3oBaTh CBHJICTEIIHCTBA
HBOJIIOLMH: TTAJICOHTOJIOTHYECKHUE,
ouoreorpaduueckue,
AMOPHOJIOTHICCKHE, CPABHUTEIIHHO-
aHATOMHYECKHUE, MOJICKYIISIPHO-
OMOXHMHUYCCKHUE.

[IpuBOIUTH MIPUMEPHI MEPEXOTHBIX
dbopM opraHnu3MoB, (HPUIIOTCHETHYECKHIX
PSIIOB.

[IpuBoauTh (HOPMYTUPOBKH 3aKOHOB
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METa0O0JMYECKUX MyTEeH y BCEX KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

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

K. M. Bap, 3. I'ekkens, ®. Mrosuep.
Tabnuywvl u cxemol: «PazButue
OpraHUYECKOro MUpa Ha 3eMJey,
penbedHbIe TaAOTUIBI «3apOIbIIIN
MTO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEPUKCY.

Obopyoosanue: buoreorpapuyeckas
KapTa MUpa; KoJeKusa «DopMbl
COXPAHHOCTH HCKOIA€MbIX >KUBOTHBIX U
pacTeHUi»; BIaKHbIC MpenapaThl
«Pa3Butue Hacekomoro», «Pazsurue
JISITYLLKI)

OMOreHETUYECKOTO U 3apOAbIIIICBOTO
CcXoAacTBa

1.2

Ucrtopus pazsutus
NpEICTaBICHU I
00 IBOITIOTTNH

OBouronoHHas teopus Y. JlapBuHa.
[IpeanochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. [[BHXKYyIIIME CUITBI
ABOJIFOLIMMU BUJOB 10 /lapBuny
(M30BITOYHOE PA3MHOKEHUE

IPU OTPAHUYEHHOCTHU PECYPCOB,
HeonpeaeaEHHas U3MEHYUBOCT,
O0opb0a 3a CyllecTBOBAHHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHuyecKasi TEOpHsl SBOITIOLUN

PackpriBaTh conepkaHue TEPMUHOB U
MOHSTUM: CUCTEMAaTHKa, €CTECTBEHHbIN
U UICKYCCTBEHHBII 0TOOD.
XapaxkTepu3oBaTh OCHOBHBIE
ABOJIIOLIMOHHBIC UJI€U, KOHLICIIIIUN 1
TEOpUM; CPAaBHUBATH B3TJISAbIHA BUJ U
sposmonuio K. JIunnes, X.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bkiaj JIuHHEsS B pa3BUTHE
CUCTEMATUKH U OOBSCHSITH MPUHITUTIBI

56




(CTD) u e€é OCHOBHBICTIONOKEHHS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabauywl u cxemol.: «llomymsumy,
«Kapra-cxema mapuipyta nmyTelnecTBHUs
Y. Napsunay, «®@opMbl 00pbObI

3a CyLIECTBOBAaHUE», « ECTECTBEHHBIN
ot0op», «MHOroo6pasue cCopTon
pacteHui», «MHorooOpasue nopo
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COAECPIKAHUE U
3HA4YEHUE IBOJIOLMOHHON KOHIIENIINN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHbBIE U
COLIMAIBHO-PKOHOMUYECKHE
MPEANOCHUIKM BO3HUKHOBEHUS
ABOJTIONMOHHON Teopuun Y. /lapBuHa.
PackpbIBaTh coepKaHNe IBOJIIOLIUOHHON
teopun. /lapBuHa; cpaBHUBaTh
HEONPEIAEIIEHHYIO U ONPEAECIEHHYIO
W3MEHYHUBOCTb, ECTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CyIIECTBOBAHUE.

OnuceIBaTh MOJOXKEHUS CHHTETHYECKON
teopuu sBoonnH (CTD) u 0OBIACHATH
e 3HaueHue JISIOUOIOTHH

13

Bun: kpurepun n
CTPYKTYpa.
[Tommynsinuysa kak Kak
JJIEMEHTapHasI
€IUHNLIA BUAA

Muxposomonus. [Tomymnsmus kak
€AMHHUIABUA U DBOJIIOLUH.
Hemoncmpayuu:

Tabnuyvt u cxemor: «llomymnsiumy,
«MyTanMoHHass U3MEHYUBOCTH.
Obopyoosanue: MUKPOCKOTI,
Mukpornpenapar «Jlpo3oduna» (Hopma,
MyTaluu GOPMBIKPBLIILEB U OKPACKH
Tena), Mmojaenb-antnkanus «llepekpéct
XPOMOCOM.

PackppiBaTh conmepikaHie TCPMUHOB U
MOHSTUI: MUKPOIBOJIIOLINSI, BUI,
KpUTEPUU BUJA, apealt, MOMYJISIus,
reHooH/I, MyTaIluy, KOMOUHAIIUN
TCHOB.

XapakTepru30BaTh BU KaK OCHOBHYIO
CUCTEMATHUYECKYIO SIUHUILY U
[IEJIOCTHYIO0 OMOJIOTHUECKYIO CUCTEMY.
Boinenste kputepuu Bua
(Mopdonoruueckuii, GU3NOJIOTMUECKUH,
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Jlabopamopuwie u npakmuueckue
paoomowi:

JlaGoparopnas padora Ne 1. «CpaBHenue
BUJIOB IO MOP(OJIOTUIECKOMY
KPUTEPHIO»

OMOXUMUYCCKUI, TCHETUUCCKUI,
AKOJIOTMYECKUH, TeorpauuecKkuii) u
MPUMEHSITh KPUTEPHUU JIJIs1 OTTUCAHUS
KOHKPETHBIX BHJIOB.
XapakTepru30BaTh MOMYJISIIHIO KaK
CTPYKTYPHYIOCAHHUILY BUJIA U
ABOJTIOIIHH.

OnuceIBaTh MOIMYJISIIIUIO IO OCHOBHBIM
MOKa3aTeIsIM: COCTaB, CTPYKTypa

1.4 | JIsmxymye cuibl JBrkymne cuitel ((pakTopsl) 3Bostouu | PackpeiBaTh coliep>kaHlEe TEPMUHOB U
(3memeHTapHbIe BHJIOB B ITPUPOJE. MyTallMOHHBIN HNOHSTUNA: KOMOWHATUBHAs
(baKkTOpPBI) F3BOITIOLNN npoliiecc U KOMOMHATUBHAs U3MEHYHUBOCTh, MyTallUW, MyTalluOHHBIN
U3MEHYMBOCTb. [1oNyIALIMOHHBIE BOJHBI | MPOIIECC, MOMYJIALIMOHHbBIE BOJIHBI,
u apeiid renos. M3omsius u murpanus. | apeiid reHoB, U30JISAINS, MUTPAIUH.
Jemoncmpayuu: XapakTepu30BaTh 3JIECMEHTAPHbBIC
Tabnuywsl u cxemul. «JIBHXKy1IHE CUIIBI (aKTOpBI SBOIIOLUN: MyTaIllAOHHBIN
ABOJTFOLIMI npoiiecc, KOMOMHAaTUBHAs
WU3MEHYHUBOCTb, MMOMYJISILITUOHHBIE BOJHBI,
Jpeiid TeHOB, N30, MUTPALIHSL.
VYcraHaBnmMBaTh MPUYMHHO-
CJIEICTBEHHbBIE CBSI3U MEXY
MEXaHU3MOM U PE3YyJIbTaTOM JEHCTBHS
JBIKYIIMX CUJI (3JIEMEHTApHBIX
(hakTOpPOB) IBOJIIOITUHU
1.5 | EcrecTBeHHBIi 0TOOD EcrecTtBeHHbIi 0TOOp — HanpaBisArouil | PackpeIiBaTh conep:kaHue TEpMUHOB U

U ero GopMbl

(bakTop >BOJIOLIMH.
®DopMbI €cTeCTBEHHOr00TO0pA.

MOHSATUH: €CTECTBEHHBIN 0TOOP, O0phOa
3a CyIIIECTBOBaHHE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otOop», «boprbda 3a cymecTBOBaHHE)

OnuceIBaTh MEXaHU3M JICUCTBUSA
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBaTh GOPMBI €CTECTBEHHOTO
otbopa (IBMKYIIHM, CTAOMIU3UPYIOIIHA,
JU3PYIITUBHBIN) M CPABHUBATH X MEKITY
co00i1.

XapaktepusoBaTh 00pbOY

3a CYIIIECTBOBAHKE U CPAaBHUBAThH €€
BUJIBI (MEKBHIOBAs, BHYTPHBHIOBAS,
06oprOa c HeOIaroNPUATHEIMU
(hakTOpamMu BHEIIHEH CPEIbI)

1.6

PesynbTaTh
HBOJIIOLIUU:
MPUCTIOCOOJIEHHOCTh
OpPraHHU3MOB U
BUJ1000pa30BaHKE

[IpucnocobaeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3BoJitoruu. [Ipumepsi
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
ApoMopdh 036l U KO0 TANITAITIH.
Buau Bumoobpa3oBanue.

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

Hemoncmpayuu:

Tabauywl u cxemol:
«IIpucnoco6IeHHOCTh OPTAaHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHUE»,
«IKOJOTHIECKOE BU000PA30BAHUCY.
Obopyoosarue:

koJutekus «[Ipumepsl 3 THBIX
MPUCTIOCOOJICHUM Y 5KUBOTHBIX),

PackpbiBath copepkaHue TEPMUHOB U
MOHSTUH: TPUCTIOCOOTICHHOCTb,
MTOKPOBUTEIILCTBEHHAS U
npenocTeperamoias oOKpacka,
MacCKHUpOBKa, BU000pa30BaHUE.
OnuceIBaTh MEXaHNU3M BOZHUKHOBEHUS
MPUCIIOCOOJICHUI Y OpraHU3MOB.
BoISBIATH 110 N300pa’KEHUSIM, Ha KUBBIX
1 (PUKCHPOBAHHBIX MperapaTax IPUMEPbI
MPUCTIOCOOJICHHOCTH PACTCHUN U
KUBOTHBIX K YCIIOBHSMCPE/IbI
oOWTaHus, TOKa3bIBaTh OTHOCUTEILHYFO
11e71eCO000pa3HOCTh MPUCTIOCOOICHUM.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHU3MbI BUI000pa30BaHMSI,;
OIKCHIBATh U CPABHUBATH OCHOBHBIE
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KOJIICKITHSI HACEKOMBIX C Pa3JIMYHBIMU
TUTIAMU OKPACKU; HaOOp III0I0BU
CEeMSIH.

Jlabopamopnuvie u npakmuueckue
paoomowi:

JlabGopaTtopHas pabota Ne 2. «Onucanue
MPUCTIOCOOTICHHOCTH OpPTaHU3Ma U ee
OTHOCHUTEIILHOTO XapaKTepay

(GhOpMBI SKOJIOTUYECKOTO U
reorpauueckoroBu1000pa3oBaHUs

1.7

Hamnpasnenus u mytu
MaKpOIBOJIOLIUU

MakposBonronus.

DopMbI IBOITIOIUH: (pUsleTHYECKas,
JTUBEPIreHTHAS, KOHBEPTCHTHAS,
napayuiensHas. HeoOpaTtumocTthb
sBoJionuu. [Ipoucxoxnenue

OT HECIICIIMAIN3UPOBAHHBIX
MIPEJIKOB.

[Iporpeccupyromas cnenuanan3amnus.
AnanTuBHas paavalus.
Hemoncmpayuu:

lopmpemuwi: A. H. CeBep11ioB.
Tabauywl u cxemol. «KApoMopdo3b»,
«Manoamanranuny, «O01mas
JIeTeHEePALIHS.

Obopyoosanue: moaenb « OCHOBHbBIE
HaIPaBJICHUS DBOJIIOIUNY; 00BEMHAS
Mozenb «CTpOeHHEe TOJIOBHOTO MO3Ta
MMO3BOHOYHBIX)

PackpriBath coaepkaHue TEPMUHOB U
MOHSTHI: MAaKPOIBOJTIOLHS, (PUITOTEHE3,
OMOJIOTUYECKUI MTPOTPECC U perpecc,
apomop}o3, uaroananrarus, oomas
JeTeHepanys, afanTUBHAS paaralius.
XapaxkTepuszoBaTh (HOPMbI IBOJTIOLIUH.
BrisBisats apomopdo3bl u
WJINOATANTAUN YPACTEHUN U
KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYECKUH Mporpecc
1 OMoJIoru4ecKkuil perpecc, apoMopdos,

UIM0aanTallui0 U OOIIYIO
JICTCHEPAIIHIO.

BoIBIsATE B3aUMOCBSI3U MCXKAY IMYyTAMHU

Y HaIIpaBJICHUSIMHU JBOJIIOLIUU
Y PAaCTEHMM U KUBOTHBIX

NToro uacoB 1o Teme
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Tema 2. Bo3HnkHOBeHHe M pa3BUTHE KM3HU HA 3eMuie

2.1 | Uctopwus xxu3nu

Ha 3eMJIe 1 METOJIbI
€€ U3y4YCHHUS.
I'unore3nl
MIPOUCXOXKICHUS
’KM3HHU Ha 3eMiie

2

JloHay4yHbI€ MPEICTABICHUS

0 3apOKJIeHUM Xn3HU. HayuHsle
TUIIOTE3bl BO3HUKHOBEHUS KU3HU

Ha 3emJie: aOMOTeHe3 UITAaHCTIEPMHUSL.
XuUMHUYECKasi SBOJIFOLHS.
AOUOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB N3HEOPTAHUYECCKUX.
DKCNEPUMEHTAIBLHOE MOATBEPKICHUE
XUMHYECKOUN ABOJIIOLIHH.

HadanpHbie 3Tansl OMOJIOTrHIeCKOM
sBotonnu. I'unoresa PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MIPOTOKJIETKHU.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBAHUE OCHOBHBIX IPYTIIT
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Tlopmpemeor:

®. Penu, JI. [Tactep, C. Mumnep,

A. W. Onapumn, I'. FOpu.

Tabnuywvl u cxemvl: «BO3HHKHOBEHUE
CoJIHEeUHOM CHUCTEMBI»,

«Pa3BuTHE OPraHNYECKOro MUPay,
«PacturenbHas kieTkay, « KMBOTHasI
KieTkay, «[Ipokaprornueckas
KJIETKa»

PackpwiBatTh cojiep:kaHre TEPMUHOB U
MOHSATUN: KpealmoHu3M, aOHOTeHe3,
BUTAJIN3M, [TAHCIIEPMUSL, OMOTI033,
KOallepBaThl, TPOOUOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METObI U3YUCHUS
HMCTOPUYECKOTO MPOIILIOro 3eMJIH.
[lepeuncnsaTh OCHOBHBIE TAIbI
XUMHUYECKON HOMOJIOrMYeCKON
ABOJIIOIUH.

N3narath cosiepaHue ruroTe3 U Teopui
BO3HHUKHOBEHUS )KM3HU Ha 3eMJIe
(KpeanoHu3Ma, CaMONPOU3BOJIHLHOTO
3apOXKJeHUs (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OnuceiBaTh 3kcniepuMmenTsl C. Musnepa
u I'. FOpu no nosiy4yeHuto OpraHudeCcKux
BEIIIECTB M3 HEOPTaHMYECKUX MyTEM
a0MOTeHHOI0 CHHTE3a
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2.2

OcHOBHBIE HTarb
HBOJIIOIUH
OpPTaHUYECKOTO MUPa
Ha 3emJie, pa3BUTHE
KU3HH T10 IpaM H
nepuoiamMm

PazButHe )x13HM Ha 3emiie 110 3paM U
nepuojaM. Karapxeil. Apxeiickas

Y IpoTepo30mcKas 3psl. [1ameo3onckas
apa u e€ MePUOIbl: KEMOPHICKHUIA,
OPIXOBHUKCKHUH, CUITYPUNUCKUU,
JICBOHCKHUI, KAMEHHOYT OJIbHBIM,
MIEPMCKHIA.

Me3so301ickas 3pa v €€ IEPUOIBIL:
TPUACOBBIH, FOPCKUM, METIOBOU.
Kaitno3olickas 3pa u €€ nepuobl:
MajJIeO0reHOBBIN, HEOTC€HOBBIH,
AHTPOIIOT€HOBBIN.

XapakTepucTrKa KI1umara v
re0JIOrMYECKHX MpoueccoB. OCHOBHbIE
ATarbl 3BOJIFOLIMU PACTUTEIILHOTO U
YKUBOTHOTO MuUpa. ApomMopho3bl

Yy paCTE€HUU 1 KUBOTHBIX. [losiBIICHNE,
pacUBET ¥ BBIMUPAHUE TPYIIN )KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabauysl u cxemol.: «Pa3Butne
OpPTraHUYECKOT0 MUPay,
reOXpPOHOJIOrHYecKas TabJInIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
HCKOITA€MbIX )KUBOTHBIX U PACTCHUI.
Jlabopamopnsie u npakmuueckue
paoomoi:

PackpsIBaTh coepkaHre TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.
3HaTh MOCIIEA0BATENBHOCTh JOHOB!
KaTapxeu, apxeu, mpoTepo30u,
(dhanepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, MaJICO30MCKasl,
M€3030MCKasl, KAMHO30MCKasl; IEPUOJIOB:
KEeMOPHICKHI, OPJOBUKCKUH,
CUJIYPUMCKHUU, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKH,
TPUACOBBIN, FOPCKU, MEJIOBOM,
MajJ€OreHOBBLIM Y HEOT'CHOBBIM,
AHTPOIIOT€HOBBIM.

XapaxkTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUH OPTAaHUYECKOTO MUpPA

I10 3paM U IIEpUOJaM Ire€0JI0THUYECKOU
WCTOPUH; ITAIbl PA3BUTUS
PaCTUTEIBLHOTO U 5KUBOTHOTO MUDA.
Breiienuthb riaBHbie apoMop(o3s
PacTeHU U )KUBOTHBIX.

CpaBHUBaTh MEX]y COOOM
MPEJICTABUTENICH CUCTEMATUUYECKHUX
TPYIII OPraHKU3MOB, BBISIBISIT UYEPThI
YCIIOKHEHUS U TTPUCTIOCOOJICHHOCTH
K YCIIOBUSIM KU3HU
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[TpakTrueckas pabora Ne 1. «M3yuenue
MCKONAEMBbIX OCTaTKOB PACTEHUN U
JKUBOTHBIX B KOJUICKIIHSIX).

DKCKypcust « DBOJIIOLUSI OPraHUYECKOTO
Mupa Ha 3emJie» (B €CTECTBEHHO-
Hay4YHBIN WIMKpPACBEAUECKUM MYy3ei)

2.3 | CoBpeMeHHast Cucrema opraHm4ecKkoro Mupa Kax PackpbIBaTh cofiepkaHie TEPMUHOB U
cuctema oTpaxkeHue 3BoJound. OCHOBHBIE MOHSTUI: CUCTEMATHKA, NUCKYCCTBEHHAS U
OpPraHUYECKOT0 MUpa CHCTEMaTHUYECKUE TPYIIIIBI OPraHU3MOB. | €CTECTBEHHas Kiaccu(puKaiys, OnHapHas

Jemoncmpavyuu: HOMEHKJIATypa, IPUHLIMII
Tabnuyvl u cxemol: «CoBpeMEHHasI UEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOTO MHUPA» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOT0 MHpa
2.4 | DBoMIOIMS YeIOBeKa DBOJIOLHS YEI0BEKA. AHTPOITOJIOTHS PackpbIBaTh cofiepkaHie TEPMUHOB U

(aHTpOTIOTEHE3)

Kak Hayka. Pa3Burtue npeacraBieHu
O MPOUCXOKICHUU YeTOBEKA. MeToabI
M3y4yeHHUs aHTpororeHeza. CxoacTea u
pa3nuuusl 4eI0BEKa U )KUBOTHBIX.

CucreMaTnuecKoe NoJ0KESHHE YSJIOBEKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabnuyvl u cxemol: «CpaBHEHHE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBEeKa M YeJI0OBEKOOOPa3HbIX
00e3bsIHY.

Obopyoosanue: CIETKA WU
M300paKeHHsI KAMEHHBIX OPY/IHil

ITOHSATHN: aHTPOIIOJIOTHsl, AHTPOIIOTEHES,
yesioBek pazymHbii(Homo sapiens),
IIPSAMOXO0KICHUE, BTOPAsi CUTHAJIbHAS
cucrema.

[lepeuncnsaTh 3a/1a4M aHTPOITOJIOTUH,
ATAIIBICTAHOBJICHUS U PA3BUTHS
MPEACTABICHUMN O POUCXOKICHUU
YesioBeKa.

N3naratb OCHOBHBIE TOJIOKEHUS
teopun Y. /[apBuHa, KDUTHYECKU
OLIEHUBATh HEHAYYHYIOMH(POPMAIIIIO
O MPOUCXOKICHUU YEIIOBEKA.

3HaTh CUCTEMATUYECKOE MTOJIOKEHHE
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TIEpPBOOBITHOTO YEJIOBEKA: KAMHH-
qorepsl, pyouna, ckpedia

Bra Homo sapiens, mepedncisTh ero
MOP(OJIOTO-aHATOMHYECKHUE TTPU3HAKH
pPa3HOro ypoBHsI (THI, KJIacc, OTPSL

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOJCTBA
pa3unuiiyeoBeKa 1 )KUBOTHBIX.
OOBSICHATD U OLICHUBATH 3HAYCHHE
HAYYHBIX 3HAHUN O POUCXOKICHUH
YeJIOBeKa JIJIsl TIOHMMaHHUsI MeCTa U POJIH
YeJIOBEKa B TPUPOJIC

2.5

JIBMKyIye CUIIbI

(paxTopsr)
aHTpOIOreHe3a

JIBrkytue cuiibl ((hakTophl)
aHTponorenesa. Hacinencrsennas
U3MEHUYUBOCTb U €CTECTBEHHBIN O0TOOP.
OO011ecTBeHHBIN 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUHN TPYAA,
MBIIICHUE, PEYb.

Jemoncmpayuu:

Tabauyvl u cxemol: «CpaBHEHHE
aHATOMUYECKHUX YEPT CTPOCHHUS YeTOBEKa
1 4eJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MaJICOHTOIOTUYECKUX
HAXOJOK MPEAKOBCOBPEMEHHOTO
YeJIOBEKa.

OO0opyioBaHUE: MYISHKU
«I[IpoucxoxaeHue yenoBeka
(Ma7ICOHTOJIOTUYECKNE HAXOJIKH )»

PackpriBaTh copepkaHne TEPMHUHOB H
MOHATHUM: ()aKTOPHI aHTPOIIOTeHE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEYb,
opyauiiHas IesITeIbHOCTD,
noJImMoppu3m.

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

OCHOBHBIC craauu

OcHOBHBIC CTaauu U BETBU 3BOJJIIOIINN

PackpeiBath conep:kaHue TEPMUHOB U

ABOJIFOLIMU YEJIOBEKa YeJI0BEKa: aBCTpajIonuTeku, YenoBek MOHATHN: aBCTPAJIOMUTEK, YETIOBEK
yMelbld, YenoBek MpsaMOXOIAIINiM, YMEJIbIN, YEJIOBEK MTPAMOXOISAIIMNHT,
YenoBek HEaHAEPTAIBCKUM, UeloBEK HEaHJiepTajel, KpOMaHbOHELl,
pa3yMHBII COBPEMEHHOTI'O THIIA. HEOJIMTHYECKAs! PEBOJIIOLIHS,
Haxoaxn nckonaeMbIx OCTaHKOB, NepBOOBITHOE UCKYCCTBO.

BpeMsl CYyIIIECTBOBaHMUsI, 00JaCTh XapakTepu3oBaTh U CPAaBHUBATH MEXKIY
pacnpocTpaHeHus, 00bEM TOJIOBHOTO co00l OCHOBHBIE CTaJANH 3BOJIIOLIMU
MO3ra, 00pa3 KU3HU, OPYAUSL. YeJI0BEKA: XPOHOJIOTMYECKHUI BO3PACT,
Jemoncmpayuu: apeaj pacpoCTpaHeHus1, 00bEM
Tabnuyvl u cxemovl: «OCHOBHBIE MeCTa rOJIOBHOT'O MO3ra, 00pa3 )KM3HU U
MaJIC€OHTOJIOTMYECKUX HAXOJIOK IIPEAKOB | OPYAUS Tpy/ia
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHeimme moan», «pesHue
moan», «IlepBbie COBpEMEHHBIE JIFOIN.
OO0opyioBaHKE: MYJISIKU
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIIA,
HEaHIepPTaAIblIa, KPOMAHbOHIIA); CIEIKU
WM U300paKeHUsI KAMEHHBIX OPYIUN
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
YoIrepsl, pyousna, ckpedna

2.7 | YenoBedeckue pachl Yenoseueckue packl. OCHOBHbBIE PackpsiBatTh conep:kaHue TEPMUHOB

Y IPUPOJIHBIE
aJjanTally YeJIoBeKa

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

Y TIOHATHUI: paChl, pACOTEHE3, COLUAII-
JIAPBUHU3M, PACU3M, METHUCALIYS.
XapakTepu30oBaTh U CPABHUBATH
MPEACTABUTEIIENYEIIOBEYECKUX PaC,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBHUSIM CYIII€CTBOBaHMS. ENMHCTBO
yejoBeueckux pac. Kpurtuka
COILMAJIBHOTO JIApBUHU3MA U pacHu3ma.
Jemoncmpayuu:

Tabauyvt u cxemwvi: «YemoBeueckue
pach»

PACKpBIBATh IPUUYMHBI U MEXAHU3MBbI
pacoreHesa, nepeumncisiTb U IPUBOJIUTh
MIPUMEPHI MPUCTIOCOOICHHOCTH YeJIOBEKa
K YCIIOBUSIM CPE€Jibl, TPUMEPBI
MIPUCIIOCOOUTEILHOTO3HAYEHHUS PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AUHCTBO BuJaa Homo
sapiens, Hay4HyI0 HECOCTOSTEIbHOCTD
PacoOBBIX TEOPHUU, UJEH COLHUATBHOTO
JapBUHW3MA U pacu3ma

HToro yacoB mo teme

9

Tema 3. Opranu3mbl U OKpY:KamoIas cpeaa

3.1 | Dkonorus Kak Hayka 1 DKOJIOTHs Kak HayKa. 3a/launu pa3zienbl | PackpbiBaTh cofepKaHue TEPMUHOB U
DKOJIOTHH. MOHSITUI: PKOJIOTHS, TIOJIEBbIE
MeTo1bl SKOJIOTUYECKUX UCCIIEOBAaHUM. | HAOIIOACHUS, SIKCIICPUMCHTBI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHHUTOPHUHT OKPYKAIOIIEN CPEBL,
COBPEMEHHOI'0 YEJIOBEKA. MOJEIUPOBAHUE, DKOJIOTHUECKOE
Hemoncmpayuu: MHPOBO33pPEHHUE.
TIlopmpemeoi: A. I'ym60IB1T, ITepeuncnsaTh 3a/1a4u SKOJIOTUH, €€
K. ®@. Pynrwe, O. I'ekkens. pas3zensl UCBSI3U C APYTMMU HayKaMH.
Tabnuyer u cxemur: xapra «IIpupoansie | XapakTepru3oBaTh METOIBI
30HBI 3EeMJIU» JKOJIOTUYECKUX UCCIEN0BAHNN

3.2 | Cpenbl oOuTaHUs U 1 Cpenbl oOuTaHUS OpraHU3MOB: BOAHAas, | PackpeIBaTh coliep:kaHnue TEPMUHOB

HKOJIOTUIECKHE
dakTopbI

HA3eMHO-BO3IyIIIHAs, TOUYBEHHAS,
BHYTPH-OpraHU3MEHHAsI.
Okojoruueckue GaKkTophl.
Knaccudukanus s3K010ru4eckux

Y TIOHSTHI: cpesia oOuTanHusl,
AKOJIOTHYECKUE (DAKTOPHI,
OMOJOTUYECKUNA ONTUMYM,
OTrpaHUYMBAIOIINNA (JIMMUTUPYIOLIUIN )
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(hakTOpOB: A0MOTHYECKHUE, ONOTUUECKHUE
¥ aHTPOIIOTCHHBIC.

JleticTBHE SKOJIOTHYECKHX (PAKTOPOB

Ha OpPTaHU3MBI.

Hemoncmpayuu:
Tabauyst u cxemol: «CpenblOOUTAHUS

OpraHnu3mMoB»

daxkrop.
XapakTepu30BaTh YCIOBHS CPE]I

OOUTaHUS OPTaHU3MOB;
KJIaCCU(UIIMPOBATH U XapaKTEPU30BaTh
AKOJIOTHYECKHE (haKTOPhI: a0HOTHYECKHE,
OMOTHYECKHUE U aHTPOIIOT'CHHBIE.
OmuceIBaTh IEUCTBUE YKOJIOTHICCKUX
(hakTOpOBHA OPraHU3MBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOEHUSI U KU3HEJACATEIbHOCTH
PaCTEHUI U JKMBOTHBIXPA3HBIX CPEJl
oOHnTaHuA

3.3

AOuoTnueckue
(akTopbI

AbGuoTnueckue (paKTopel: CBET,
TeMIlepaTypa, BJIaXKHOCTb.
doronepuoausm.IIpucnocodnenus
OpPraHU3MOB K JICUCTBUIO aOMOTUYECKHUX
(dbaxkTopoB. bHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabauyvt u cxemwvl: «POTOMEPUOIUIMY.
Jlabopamopnvie u npakmuueckue
paoomol:

JlabopaTtopnas padota Ne 3.
«Mopdosoruaeckre 0COOEHHOCTH
pacTeHul U3 pa3HbIXMECT OOUTAHUS.
JlaGoparopnas padota Ne 4. «Biusinue
CBETa Ha POCT U PA3BUTHE YEPEHKOB
KoJIeyca»

PackppIBath copepxannue TEPMUHOB U
MOHATUI: aOMOTUYECKHUE (PAKTOPHI,
dhoTonepruoau3M, OMOJIOTHYSCKUE
PUTMBL.

AHanu3upoBaTh ACHCTBUE CBETA,
TEeMIIEPaTyphl, BIAXKHOCTH Ha OPTaHU3MBI
Y TIPUBOJIUTH MPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[TpoBOANTE OMOJIOTHYCCKIEC HAOIFOACHUS
1 0(pOPMJIISATH PE3YyJIbTAThl TIPOBEIEHHBIX
HaOIr0ICHUI
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3.4 | buoTnueckue buotnueckue axropsl. Buasi PackpbIBaTh cofepkaHue TEPMUHOB
(dakTopbI OMOTUYECKUX B3aUMOJICUCTBUMA: U TIOHATHUI:0M0TUYECKHE (PaKTOPBI,
KOHKYPEHIIUSI, XUITHUYECTBO, CAMOMO3 U | XUIIHUYECTBO, ITaPa3UTU3M,
ero ¢opmel. [lapasuTusm, Koonepanus, | KOHKypeHIHs, MyTyalIn3M, CUMOHO3,
MyTYyaju3M, KOMMEHCAIA3M KOMMEHCAJIU3M, HaXJIeOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, AMEHCAIU3M,
AMeHcaIIN3M, HEUTPAIU3M. HEUTPAIHU3M.
3HaueHne OMOTHUYECKUX XapakTepu3oBaTh OMOTUYECKHUE
B3aUMOJICUCTBUH JJIs1 CYILIECTBOBAHMS (hakTOpbl U BUJIBIB3AUMOOTHOIIICHU
OpPTraHMU3MOB B IIPUPOIHBIX COOOUIECTBAX. | MEXKIY OPTaHU3MaMM; PUBOIUTH
Jemoncmpayuu: IIPUMEPBI B3aUMHOU
Tabauywl u cxemvi: «Iluiiessie enm» MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXIy COOOW BUJIbI
OMOTUYECKUXB3aUMOACHCTBUMN
OpPraHHU3MOB
3.5 | Dkonoruyeckue DKOJIOTUYECKHE XapaKTEPUCTUKU PackpbiBaTh copepkaHue TEPMUHOB U
XapaKTePUCTUKU nonyisuuu. OCHOBHBbIENIOKA3aTeIu MOHSATUI: TOMYJISIUS, YUCIIEHHOCTD,

BUJIA U TIOITYJISIITAN

NOMYJISILUN: YUCIEHHOCTb, INIOTHOCTb,
POXKIAEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. J[mHaMmka 4yuciIeHHOCTH
NOMYJISIUNAN U €€ PEeryJIsaLHusl.
Hemoncmpayuu:

Tabnuyvt u cxemor: «Ilomynsium,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
NOMYJSIUNA UHOY30pUU-TYPETbKNY.
Jlabopamopuwie u npakmuueckue
paoomowi:

IJIOTHOCTB, POXKIAEMOCTh, CMEPTHOCTb,
NPUPOCT, MUTpALUs, JMHAMUKA
YUCJIIEHHOCTH MOMYJISLUN.
XapakTepru30BaTh OCHOBHBIE IOKA3ATENH
U DKOJIOTHYECKYIO CTPYKTYPY
HOIYJISILIMK; OMUCHIBATH MEXaHU3MbI
PEryJsiuy YUCIEHHOCTH MOMYJISIIUU
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[Tpaktrueckas padota Ne 2. «I[lomcuér
TTIOTHOCTH TOIYJISILIUI Pa3HBIX BUJOB
PacCTCHUIN

Hroro yacoB 1o teme

5

Tema 4. Coo011ecTBa H DKOJIOTHYECKHE CHCTEMBI

4.1 | CoobmiectBa 1 Co00111eCTBO OPraHU3MOB — OMOIEHO3. PackpbiBatTh cojiep:kaHie TEPMUHOB U
OpTaHU3MOB CtpyKTyphl OMOIIEHO3a: BHIOBAs, MOHATHI: OMOIIEHO3, YKOCHCTEMA,
MPOCTPAHCTBEHHAs, TpOoPHUUECKas OMOreo1eHO03, BUJIbI-IIOMUHAHTHI,
(mumreBast). Buapl-1OMHUHAHTHI. AKOJIOTHYECKAs HUIIIA.
Casizu B OUOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jlemoncmpauuu: (coo0111eCcTBO), €r0 BUIOBYIO,
Tabauywl u cxemol: «llumessie nenu», MPOCTPAHCTBEHHYIO U TPO(YUUYECKYIO
«buo11eHO03: COCTaB U CTPYKTypay. CTPYKTYpBHI.
ObopyoosaHue: MOJEb-aNIUIAKAIUS OOBSACHSTH PO KOMIIOHEHTOB
«Tunuunpie GMOLIEHO3BI»; TepOapHii OMOIIeHO3a B MOJCPIKAHUU €TO
«PacTtutenbHbIe COOOIECTBAY; CTPYKTYPBI U CyIII€CTBOBaHUS
KOJUTEKIHs «bHOLIEH03» Ha OMNPENEIEHHON TEPPUTOPUMU.
OOBIICHATH OMOJIOTHUECKHI CMBICIT
SPYCHOCTH MITUCTOBOM MO3AHKH.
CpaBHHMBaTh KOMIIOHEHTHI OMOIICHO30B,
WX BUJOBYIO, IPOCTPAHCTBCHHYIO U
TPOPUIECKYIOCTPYKTYPBI, CBA3U MEXKIY
OpraHu3MamMu
4.2 | DKOCUCTEMBI U 2 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI). | PackpriBaTh coaep:kaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYLIECTBOBaHUS

[TousTHe 00 3KOCHUCTEME U
OHUOreOIIEHO3E.
OyYHKIMOHATBHBIC KOMITOHCHTHI

MOHATUH: DKOCUCTEMA, OMOT€OLIEHO3,
MIPOAYIIEHTHI, KOHCYMEHTBI, PeTyIICHTHI,
TpoHUUECKUE YPOBHH, MTUIIIEBAs
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HKOCUCTEMBI: TPOYIICHThI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduyeckue (MuieBsie) ypoBHU
sKocHUCTeMBI. [lHilieBbIC LIENU U CETH.
OCHOBHBIE MTOKA3aTEIN 3KOCUCTEMBI:
oromMacca, MpoayKIIHs. DKOJIOTUUECKHE
MUpaMUIBL: IPOIYKIIHH, YUCICHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALINS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Iopmpemuwi: A. JIx. Tencnu,

B. H. Cykaués.

Tabauywl u cxemol.: «IIpuponnbie
coobmecTBay, «Llernmm nmuranusy,
«IKOJIOTUYECKAS TUPAMUIA»

LEIb U CETh, IKOJIOTMYECKUE
nupamubl, Onomacca, IpoIyKIus,
CYKIIECCHSI.

XapakTepu3oBaTh CBOMCTBA SKOCUCTEMbI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIIBHO
3aMKHYTBIA KPYTOBOPOT BEILIECTB,
HEO0OXOJMMOCTb TOTOKA SHEPTHUH).
CpaBHUBaTh NACTOUIIHBIE U ICTPUTHBIE
NUIIEBbIE IIENH, TPOYUUECKUE YPOBHU
DKOCUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
NUpaMuIbl YUCIEHHOCTH U TUPAMHUIBI
OMOMAacCCHI.

CocTaBisATh UEMU U CETH MUTAHUSI.
IIepeuncnsaTb CBOMCTBA YIKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALIMS,
pa3BuTHE (CyKIIecCusi).

OnuceIBaTh MEXAHU3M MOIEPIKAHUS
pPaBHOBECHS B 3KOCHCTEMaAX.
XapakTepu30oBaTh CyKIECCUH, BBISBIISATD
MPUYHUHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCUCTEM

4.3

[Ipuponnsie
AKOCUCTEMBI

[IpupoaHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKoCcuCTEMA XBOMHOTO WIIN
LIMPOKOJIMCTBEHHOIO JIECa.

PackpsIiBaTh cojiepkaHue TEPMUHOB U
MTOHSITHI: BOAHBIE DKOCUCTEMEI,
OMOTreo1IeHO3bI, (PUTOIIIAHKTOH,
300IUTAHKTOH, OCHTOC, TYMYC.
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Hemoncmpayuu:

Tabauysl u cxemvi: «IKOCHCTEMA
HIMPOKOJINCTBEHHOTO JIECA,
«DKocuCTEMAa XBOMHOTO JIeCay,
«buonenos Bogoémay.

Obopyoosanue: TepOAPUH U KOJIICKITUN
pPacTEHUI U )KUBOTHBIX,
MPUHAIJICKAITUX K Pa3HbIM
AKOJIOTUYECKHM T'pyIIiaM OJTHOTO BUIA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBATh HA3EMHBIE U BOJHBIC
AKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIOIIHe
pa3Hbie TpohUUECKHE YPOBHU

4.4 | AaTpOTIOTCHHBIC AHTPONIOTE€HHBIE IKOCUCTEMBI. PackpbiBaTh cofepkaHue TEPMUHOB U
HKOCUCTEMBI ATpPOIKOCUCTEMBI. MOHATUI: aHTPOIIOr€HHAs SKOCUCTEMA,
YpboskocucreMsl. buonornyeckoe u arpo’KocucTema, ypooskocucrema,
X035CTBEHHOE 3HAUEHUE OonopazHooOpazue.
arpodKOCUCTEM U YpOOIKOCHUCTEM. XapakTepu3oBaTh arpO3KOCUCTEMBI U
buopasnoobpasue kak gpaxrop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYMBOCTHU 9KOCUCTEM. COXpPAaHEHUE | CYIICCTBOBAHUS.
OMOJIOrMYECKOro pa3HooOpasus [IpuBOANTH MPUMEPHI AHTPOIOTEHHBIX
Ha 3emJie. HKOCUCTEM CBOEH MECTHOCTH, OITUCHIBATH
Hemoncmpayuu: MX BUJIOBOM COCTaB U CTPYKTYPY.
Tabauywl u cxemuvl: KATPOLIEHO3Y. CpaBHHMBATH COCTaB U CTPYKTYPY
Obopyodosanue: KONIEKIMA « BpeAuTen | mpUpOHBIX SKOCUCTEM U
BAKHEMIINX CEJIBCKOXO3IUCTBEHHBIX arpodKOCHUCTEM, arPOIKOCUCTEM U
KYJBTYp» ypbosKocHucTeM
4.5 | buocdepa — VYuenue B. U. Bepuaackoro o ouocdepe. | PackpreiBath cojiepkanue TEPMUHOB U
riodanpHas ['panuIel, cOCTAaB M CTPYKTypa MOHSATUI: Ouocdepa, )KMBOE BEIIECTBO,
AKOCUCTEMA 3EMIIH ounocgepsl. JKrBoe BEIECTBO U €r0 JMHAMHYECKOE PaBHOBECHE.

bynkiun. OcodeHHocTH OMoCcQephl Kak

Ouenusats Bkiana B. Y. Beprnaackoro
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r7100ambHON SKOCUCTEMBI.
JlunamMu4yeckoe paBHOBECHE 1 0OpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Iopmpemuwi: B. U1. Bepnaackuii.
Tabauywl u cxemol: «O01IAs CTPYKTYpa
onocdepr», «PacnpocTpaneHne ;KxU3HU
B Ouocdepe», «O30HOBBIN dKpaH
onochepb»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMoCchepsl,
(GYHKITUH ’KHBOTO BEIlecTBa OMocdepsl
U onpeaesITh (Ha KapTe) 00J1acTH ero
HauOOJIBIIETO PACTIPOCTPAHCHHS.
[TpuBOIUTH IPUMEPHI TIPOSBICHHUS
(GyHKLIHIA 5KMBOTO BelllecTBa Onocdepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YeJI0BeKa.

[lepeuncnarb ocobeHHOCTH OHOChEpHI
KaK IJ100aJIbHOM AKOCUCTEMBI 3eMJIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BemiecTB u PackpbiBath cosiep>kaHre TEPMUHOB U
CYIIIECTBOBaHUS OMOreOXMMUYECKHE IIUKITBI DJIEMEHTOB MOHSTHUH: TIEJOCTHOCTH Orochepsl,
ouocdepsl (yrnepopa, a3ora). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOT€OXUMUYECKHUE ITUKITBI

OMOMBI CyIIN. AJIEMEHTOB, 30HAJIBHOCTH OMOC(hephl,

Jlemoncmpayuu: OMOMBI.

Tabauyvt u cxemvi: «KpyroBopot OnuceIBaTh KPyrOBOPOT BEILIECTB,

yriepona B onocdepe», «KpyroBopot OMOTeOXMMHUYECKHUE IIMKJIIBI a30Ta U

a30Ta B IPUPOICH yraepojia B 6uocdepe.
OOBICHATH TPUYUHY 30HATTLHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepU30BaTh OCHOBHBIC OMOMBI
CyIIU 3eMIIH

4.7 | YenoBeuecTBO YenoBeuecTBO B Onochepe 3emin. PackpbiBaTh coniepkaHrue TEPMUHOB U

B Onocdepe 3emiu

AHTPONOTreHHBIC U3MCHEHHUSI
B 6uocdepe. ['mobanpHBIC

MOHSATHI: aHTPOIIOTEHHbIE U3MEHEHN,
HKOJIOTUYECKUN KPU3UC, TI100AIbHbIE
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AKOJIOTHYECKHE POOJIEMBL.
Jemoncmpayuu:

Tabauyvt u cxemol: «IIpumepHbIe
AHTPONOT€HHBIE BO3ACHCTBUS

Ha Ipupoay», « BaxxHelIne uCTOYHUKA
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
Bo», «IlouBa — BakHeMIIast
cocTasJsaronias ouochepso», «DakToOps
Jierpaganuu nouBy, «llapHuKoBbIit
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouocgeprd»; KpacHas
kaura P®, n300pakeHus 0XpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

POOJIEMBI.

XapakTepuszoBaTh 0MOC(hHEPHYIO POJIb
YyeJIOBEKa.

[IpuBOIUTH TPUMEPHI AHTPOTIOTEHHBIX
U3MeHeH# B Onocdepe.

OneHnBaTh MOCTEJCTBUS 3arpPsI3HEHUS
BO3/IYILIHOM, BOJHOW CPEJIbl, U3MECHEHHUS
KJIUMaTa, COKpaIieHus
O6ropa3zHooOpasusl.

dopMyIUpOBaTH COOCTBEHHYIO MO3UIIUIO
110 OTHOIICHMIO K TJI00aJIbHBIM U
PETHOHAJIBHBIM AKOJIOTHYECKUM
npobJieMaM, apryMeHTHUPOBATh CBOIO
TOYKY 3pEHUS.

HasbpiBaTh NpUUUHBI OSIBJICHUS
IIPUPOIOOXPAHHON ITHKH,

PacKpbIBaTh 3HAYEHHUE Mporpecca

JUJIS1 IPEO0JICHHS SKOJIOTHYECKOTO
Kpu3uca

4.8

CocymiecTBoBaHuE
MIPUPOJIBI U
YyeJI0OBEYESCTBA

CocyuiecTBOBaHUE TPUPOJIBI U
yenoBedyecTBa. CoOXpaHEHHE
Omopa3HooOpa3us Kak OCHOBA
ycroitunBoctu 6mocdepsr. OcHOBa
PaIMOHAIBHOTO YIIPABIICHHUS
IIPUPOTHBIMH PECYpPCaMH B UX
ucroiib30Banue. JlocTmkeHus OnoIoruu
U OXpaHa MPUPOJIBI.

PackpeIBaTh coiepkaHue TEPMUHOB U
MOHSATUI: PallMOHAIIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOUUHUBOE
pa3BUTHE, KODBOIIOLIUA.
XapakTepu3oBaTh PALMOHAIBHOE
HCII0JIb30BaHUE IPUPOJHBIX PECYPCOB;
OCHOBHBI€ IOJIOKEHUSA KOHLENIUU
YCTOMYUBOI'O Pa3BUTHUS
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Hemoncmpayuu:
Tabnuysl u cxemwl: «buocdepa u
4eJIOBEK»

HToro yacoB 1o teme 9
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34
YACOB I10 TTPOI'PAMME
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