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1. NOACHUMTEJIBHAA 3AIINCKA

IIpu pa3paboTke mporpaMmMbl 1O OHOJIOTHM TEOPETUYECKYI0 OCHOBY JUIS OIPENEICHUS
MOJX0A0B K (OpMUPOBaHHIO CONEpX)aHUsA y4eOHOTO mpeaMera
«buonorus» cocraBmiu: koHuentyaibHble mnonoxeHus ®I'OC COO o B3auM0o0OyCIOBIEHHOCTH
HeNed, CoNepKaHus, pe3ylnbTaToB OOydeHHS M TPeOOBAHWMH K YPOBHIO TOATOTOBKU BBHITYCKHHKOB,
MOJIOKEHHsT 00 OOMIMX HEeNSIX W NPUHIMIAX, XapaKTePH3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI
cpenHero oOmero oOpasoBanmsi B Poccuiickoit ®enepainu, a TakkKe TOJOXKEHUS O crenuduke
Onosioruu, e€ 3HAYCHUH B MO3HAHUU KUBOU MPUPOJIBI U 00ECTICUEHUH CYIIECTBOBAHUS YEIOBEYECKOTO
obmiectBa. CornacHO Ha3BAaHHBIM TIOJIOKEHHUSIM OTIPENENIEHbl OCHOBHBIE (DYHKIIMM TPOTPaMMBI 10
Oounosioruu u €€ CTPyKTypa.

[Iporpamma mo Ouosioruu MaéT MpeacTaBiIeHUWE O IesiX, 00 oOmiel cTparerud OOydeHus,
BOCIIMTaHUS W Pa3BUTHA OOYYAIOIIMXCS CPEACTBAMH y4eOHOTO TpenMera
«buonorusy, onpenenser 00sA3aTeNFHOE MPEIMETHOE COIEP)KaHUE, €TO CTPYKTYPY, paclpeaesieHue 1Mo
pazzenaMm U TeMaM, peKOMEHIyeMYI0 TOCIIeIOBAaTEeIbHOCTh U3YUeHHs y4eOHOTO Marepuana ¢ ya€Tom
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JTOTUKM 00pa30BaTEILHOTO IPOIECCa, BO3PACTHBIX
0COOEHHOCTEN 00yJaromuxcsl.

B mporpamme mo OHOJIOTHH TakKe YYUTHIBAIOTCS TPeOOBAHMS K TUIAHHUPYEMBIM JTHMYHOCTHBIM,
METanpenIMeTHBIM U MPEIMETHBIM  pe3yJIbTaTaM o0Oy4yeHus B (HOpMHUPOBAHHH OCHOBHBIX
BUJIOB Yy4eOHO-TIO3HABATENBbHON J€ATENbHOCTH/Y4eOHBIX AeMCTBUI OOyJaromuxcsi MO OCBOEHHIO
coJiepKaHus OMOJIOTMYECKOTO 00pa30BaHMUS.

B mporpamme o 6mostoruwn (10—11 kmaccel, 6a30BbIi ypOBEHB) peaTM30BaH MPUHIIAIT  TTPEEMCTBEHHOCTH
B UW3y4YeHMHM Ouonoruu, Omaromapss 4eMy B HEW MpocMaTpHUBaeTcs HalpaBlIEHHOCTh HAa pa3BUTHE
3HaHWM, CBSI3aHHBIX C (OPMHUPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IEHHOCTHBIX
OpUEHTAIMM JTMYHOCTH, KOJOTHMYECKOTO MBIIUIEHUS, MPEACTaBICHUN O 370pOoBOM 00pa3e *KHU3HU U
OCpe)XHBIM OTHOIIEHUEM K OKpYyXaromeld mnpupoaHoi cpeae. I[losTomy Hapsay ¢ H3y4eHUEM
0011e01OIOTMUECKUX TEOPUH, a TAKKE 3HAHUI O CTPOSHUM KUBBIX CUCTEM PAa3HOIO paHra M CYIIHOCTH
OCHOBHBIX TMPOTEKAIOIIUX B HUX TMPOIECCOB B IMporpamMMme o OMOJIOTUH yJeIeHO BHUMaHUE
MCI0JIb30BAHUIO MOJIYYEHHBIX 3HAHUN B MOBCEAHEBHON XKU3HU JUIsl peLICHUS MIPUKIAIHBIX 33724, B TOM
yyciie:  NpoQUIAKTUKU  HACJIEICTBEHHBIX  3a00JIeBaHMI  4eJIOBEeKa,  MEAMKO-T€HETHYECKOTO
KOHCYJbTUPOBaHUSA, OOOCHOBAaHHS SKOJOTHMYECKH I€JIecOo00pa3HOro TMOBEICHUS B OKpYXKarolei
MIPUPOIHOM Cpefie, aHaTN3a BIUSIHUS X03SCTBEHHON AEITEIbHOCTH YEeJIOBEKa Ha COCTOSIHUE MPUPOIHBIX
Y UCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHHUS K IPUKJIAIHOM HAPaBIEHHOCTH YUeOHOTO MpeaMeTa
«buonorus» MNPOJUKTOBAHO HEOOXOJUMOCTBIO O0O0ECledYeHHus YCIOBUHM [UIsl pEIIeHUs OTHOM U3
aKTyaJIbHBIX 3324 MKOJIBHOTO OHMOJIOTHYecKkoro o0pa3zoBaHusi, KOTopas mpeanoaraet (GOpMUpPOBaHUE Y
oOyyaronuxcs CHOCOOHOCTH  aJaNTUPOBATbCd K HM3MEHEHHUAM JUHAMUYHO  Pa3BHBAIOIIETOCS
COBPEMEHHOTO MHpa.



[Iporpamma no GHOJOTUU SBIISETCS OPHEHTUPOM JUIsI COCTABJICHUSI pabounX MPOrpaMm, aBTOPbI
KOTOPBIX MOTYT IPEJIOKUTH CBOM BapUaHT MOCIIEA0BATEIILHOCTH U3YYEHHUSI M CTPYKTYpPbl Y4eOHOTO
Martepuana, CBOE BHJEHHE Tyred QopmupoBanus y oOydarommxcs 10—11 kimaccoB mpeaMeTHBIX
3HAaHUH, YMEHUH M CIOCOOOB YueOHOM JESATENbHOCTH, a TAaKKE METOJMYECKUX pELIeHUH 3aaay
BOCIIMTAHUS U PA3BUTHUS CPEACTBAMU YIeOHOTO IpeamMeTa «buomorusy.

buosnorus Ha ypoBHE cpeiHero o0miero 00pa3oBanus 3aHUMAaeT BaxkHoe MecTo. OH obOecrieunBaet
(dhopMupoBaHHE Y 00yUAIOMIMXCS MPEACTABICHUI O HAYYHOU KapTHHE MHpa, pacIIupsieT u 00oO0Imaer
3HaHUS O JKUBOW NpHUpOJE, €€ OTIMYUTEIBHBIX NMPU3HAKaX — YPOBHEBOW OPraHM3aldU U SBOJIOIHH,
cO31a€T yCIOBHS JUIS: TO3HAHMS 3aKOHOB JKMBOW NPUPOABI, (HOPMHUpPOBaHHSA (PYHKIMOHATHHON
IPaMOTHOCTH, HaBBIKOB 3JI0POBOTO U 0e30macHOro o0pas3a >KHU3HM, HKOJIOTMYECKOTO MBIIUICHUS,
[IEHHOCTHOTO OTHOIICHUS K )KUBOH MPHUPOJIE U YETIOBEKY.

Bonbmoe 3HavueHue OWOJIOTHSI MMEET TaKXKe JUIsl PEIICHUS BOCHUTATENBHBIX M Pa3BUBAIOIIMX
3a7ay  cpeAHero oOmiero o0pa3oBaHUsA, COLMAIM3alMKM oOydarommxcsa. M3ydenue Oumonoruu
oOecrieunBaeT  yciuoBHsl JUIsi  ()OPMHPOBAHUS  WHTEIUIEKTYalIbHBIX, KOMMYHHUKAIIMOHHBIX H
WH(POPMAIIMOHHBIX HABBIKOB, ICTETHUECKOW KYyJIbTYpPBI, CIIOCOOCTBYET WHTETPAIlUU OHOJIOTHYECKHX
3HaHUH C TIPEJICTABJICHUSMH W3 JPYIHX YUYEOHBIX INPEIMETOB, B YACTHOCTH, (PH3HWKH, XUMHUH U
reorpaduu. Ha3zBaHHble MOJIOKEHUS O MpeIHAa3HAYeHUH yuyeOHOro npenMera «brosnorus» cocraBuiu
OCHOBY [UIsl OIpeAeNeHUs] TMOJIXOJOB K OTOOpYy U CTPYKTYpPUPOBAHHUIO €ro CoJiep’KaHus,
MIPEJICTaBJICHHOI0 B MPOrpaMMe Mo OMOJIOTHH.

Ot6op conmepkanusi yaeOHoro mpenmera «buosorms» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3ULUK KYJIBTYpOCOOOPA3HOTO NOJXOJa, B COOTBETCTBUU C KOTOPHIM OOydYaromiuecs JIOJDKHBI
OCBOWUTH 3HAHUS M YMEHUS, 3HaYUMbIe U1 (OPMHUpPOBAHUS

o0mel KyJabTyphl, ONPENEIAIONINe aJeKBaTHOE IOBEICHHUE YEJIOBEKAa B OKpY)KAIOIIEH MPUPOTHOMN
cpene, BOCTpeOOBaHHBIE B MIOBCETHEBHOM KU3HU U MPAKTHYECKOU NieaTeTbHOCTH. Oc000€ MECTO B ATOM
CHUCTEME 3HAHHUI 3aHUMAIOT DJIEMEHTHI COJIEP)KaHMsI, KOTOpPhIE CIY)KaT OCHOBOW st (popMUpOBaHHS
MPEACTABICHUI O COBPEMEHHOUN €CTECTBEHHO-HAYYHOW KapTHMHE MHpPa W IIEHHOCTHBIX OPHUEHTAIHSAX
JUYHOCTH, CIIOCOOCTBYIOIINUX TYMaHU3AIIUH OMOJIOTHYECKOTO 00pa30BaHUsL.

CTpyKTypupOBaHHE COJEpXKaHUsA Yy4eOHOro  Marepuasia B Iporpamme 1o  OHOJIOTHUH
OCYIIIECTBJICHO C YYE€TOM TPHOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIWYHMTEIIBHBIX 0COOCHHOCTSX
JKUBOW TIPUPOJIbI, O €€ YPOBHEBOM OPraHM3alldyd U SBOJIONHUH. B COOTBETCTBUU C 3THM B CTPYKTYpPE
yaeOHoro mpeamera «buosorus» BBIIEICHBI CICAYIOIIME COJEp)KaTelibHble JTHHUM: «buomorus kak
Hayka. MeToapl Hay4yHOro mno3HaHus», «KieTka kak Ouosnorumueckas cuctema», «OpraHusM Kak
Oouoslornueckas cucrema», «CucTeMa M MHOTOOOpa3ue OpraHUYECKOTO MHPay,

«3BOJ’IIOI_[I/IH JKUBOM IIpUPOAbI», «ODKOCHUCTEMBI U MpUCymue UM 3aKOHOMCEPHOCTH.



Lenr w3yuyeHuss ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJCHHE
00y4JaIONIUMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHATBHON OpraHMU3aIMH JKUBBIX CUCTEM  Pa3HOTO
paHra u TNpUOOpPETeHHWE yMEHUW  HCIOJB30BaTh JTH  3HAHWS I TPAMOTHBIX JICHCTBHIA B
OTHOIIIEHUU 0OBEKTOB JKMBOM MPUPOJIbI M PEUICHHUS PA3TUYHBIX )KU3HEHHBIX TIPOOIIEM.

Hoctmxenne e W3YYEHUS y4eOHOTO npeaMera «buonorusi» Ha 6a30BOM
YpOBHE 00eCIieunBaeTCs PEIICHHEM CIICAYIOIINX 3a/1au:

OCBOCHHE OOYYAIONIMMHUCS CHCTEMbI 3HAHHWHA O OMOJIOTHYCCKHX TCOPHUSIX, YUCHHSIX, 3aKOHAX,
3aKOHOMEPHOCTHX, TUIIOTE3aX, MpaBHIIAX, CITyXKalluX OCHOBOH JIIs1 JOPMHUPOBAHUS
MPEJICTABICHUI O €CTECTBEHHO-HAYYHOW KapTUHE MHUpPa, O METOJaX HAYYHOIO IMO3HAHUS, CTPOCHUH,
MHOT000pa3uu U OCOOCHHOCTSAX J>KMBBIX CHUCTEM DPA3HOTO YPOBHS  OpTaHM3alli{,  BBIIAIOIINXCS
OTKPBITUSIX U COBPEMEHHBIX HCCIIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHre y  OOy4alolmUXCS  TO3HABATENbHBIX, HWHTEJUICKTYaJbHbBIX U TBOPUYECKUX
CcrocOOHOCTEH B MPOIIECCe aHAIM3a TJAHHBIX O MYTSIX Pa3BUTHS B OMOJIOTUY HAYYHBIX B3TJISIJIOB, UJIEH U
MOJIXO/I0OB K M3YYEHHUIO KUBBIX CHCTEM Pa3HOrO YPOBHS OpraHU3aliu;

CTAaHOBJIEHHE Yy OOydJarmmuxcs oOmiell KyabTyphl, (PYHKIIMOHAIBHOW TPaMOTHOCTH, Pa3BUTHE
yYMEHUN OOBACHSITH U OTICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA )KHBOU MPUPOIBI HA OCHOBAHUH 3HAHUI
Y OTIBITA, TIOJTYYCHHBIX TIPH U3YUYEHUU OUOJIOTHH;

dhopmupoBaHUe y 00YJAIONTUXCSI YMEHUN WILTIOCTPUPOBATH 3HAYEHUE OMOJIOTHIECKUX 3HAHUM B
MPAKTUYECKON JEATEIbHOCTH 4YEJIOBEKAa, Pa3BUTUH COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUHA |
arpoOHOTEXHOJIOTH;

BOCIIUTAaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKHUBOW TIPHPOJIPBI,
HEO0OXOIMMOCTH OEpeKHOTO OTHOIIECHUS K Hel, COOMIONeHMsS] 3TUYECKUX HOPM IpU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUM;

OCO3HAHME LEHHOCTH OWMOJOTMYEeCKMX 3HAHUW Ui TOBBIIEHUS YPOBHS 3KOJOTHYECKOU
KYJIbTYpBbI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MpPUMEHEHHE TMPHOOPETEHHBIX 3HAHWKW W YMEHWH B TOBCEJHEBHOM JKW3HU ISl OIICHKU
MOCIIE/ICTBUI CBOCH JEATEIHLHOCTH 0 OTHOIICHHIO K OKPYXKAIOIIEH cpelie, COOCTBEHHOMY 3JI0POBBIO,
o0ocHOBaHME U cOOIIOIeHE Mep TTPO(DHUITIAKTHKY 3200 I€BaHU.

B cucreme cpemnero oOmiero oOpasoBanusi  «buonorus», u3ydaemas Ha 6a30BOM
YpOBHE, SIBJISIETCS 00s3aTENbHBIM y4eOHBIM MPEIMETOM, BXOJSIIUM B COCTaB TPEJAMETHOW 00JacTu
«EcTecTBEeHHO-HAYYHBIC TTPEMETHIY.

OOmiee 4mca0 4acoB, PEKOMEHAOBAHHBIX Il M3y4eHus: ouonornn — 68 vacos: B 10 kimacce —
34 gaca (1 gac B Heaemo), B 11 kimacce — 34 yaca (1 yac B Hezielto).



2. INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBbI
1O BUOJIOT U HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Cornacao ®I'OC COO ycraHaBIuBaroTCs TPeOOBAHUS K pe3yIbTaTaM OCBOCHHUS 00yJarOIIUMUCS
MIpOrpaMM CpeJHEro 00IIero 0opa3oBaHus: TMYHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHBI

B CTPYKTYPC JIMYHOCTHLBIX PE3YJIbTATOB OCBOCHUA IPCAMETA «bnonorusa» BBIJACJICHBI CJICAYIOINC
COCTaBJISAIOLIME: OCO3HAHHE O0yHYaIOIIMMUCS POCCUNCKOM IPaXXJAHCKOW HIEHTUYHOCTH — TOTOBHOCTHU
K CaMOpa3BHUTHUIO, CaMOCTOSITEIBHOCTH U CaMOOTPENEICHUIO, HAIMYME MOTHBALMA K OOYYCHUIO
OMOJIOTUH, IICJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUW JIMYHOCTH HA OCHOBE KIIFOUEBBIX
IIGHHOCTCI\/JI U UCTOPUYICCKHUX Tpazmunﬁ Pa3sBUTUA OHMOJIOTHYECKOTO 3HaHUA, TOTOBHOCTH U
CIIOCOOHOCTh 00YYAIOUIUXCSI PYKOBOJCTBOBATHCS B CBOEH JESITENIBHOCTH IIEHHOCTHO- CMBICIIOBBIMU
YCTaHOBKAMH, TPHUCYIIUMU CHCTEME OHOJOTHYECKOTro OOpa3oBaHMs, HAJIMYHAE HSKOJIOTHYECKOTO
IIpaBOCO3HAHM, CHOCOOHOCTH CTaBUTH OEJI U CTPOUTH )KU3HCHHBIC IIJIAHBIL.

JInyHocTHBIE PE3YyIbTAaTBl OCBOCHUA MPEAMCTA «bnomornsy JOCTHUI'alOTCs B CAUHCTBEC
y4eOHOW W BOCIHTATEIIHOW JCSITEIPHOCTH B COOTBETCTBUHU C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COOUOKYJIBTYPHBIMH, HCTOPHYCCKMMHU H AOYXOBHO- HPABCTBCHHBIMHU LICHHOCTAMH, INPUHATBIMHU B
oOmiecTBe TMpaBWJIaMd W HOPMaMd TIOBEACHHUS M CIOCOOCTBYIOT TMpoIlleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA W CaMOPA3BUTHA, PaA3BUTUA BHy’I‘peHHeﬁ Mno3uguu JIMYHOCTHU, IIaTPUOTU3MA,
YBAXXCHUA K 3aKOHY M ITPABOMOPAAKY, YCIIOBEKY Tpyda U CTapIEMY MOKOJICHUIO, B3BANMHOI'O YBAXKCHU A,
6epe>KHoro OTHOIICHHA K KYJIbTYPHOMY HACJICAWIO W TpaJulluiaIM MHOTIOHAIIMOHAJIBHOI'0O Hapoaa
Poccuiickoit deaepanuu, Tpupoie U OKpYKaroliei cpee.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHMSI ydeOHOro mnpenMera «buoJorus» AOMHKHBI OTpakaTh
TOTOBHOCTb W CIOCOOHOCTh OOYYaIOImMUXCS PYKOBOACTBOBATHCSA C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UINEH JTUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIlMM, MO3UTHUBHBIX BHYTPEHHUX YOCKICHH,
COOTBETCTBYIOIIUX TPAJULMOHHBIM ILEHHOCTAM POCCHUHCKOTO OOIIECTBA, PAaCIIUPEHUE KHU3HEHHOTO
OTbITAa U ONBITAa JEATEIBHOCTH B MPOIECCE PeaTn3alMyd OCHOBHBIX HAmpaBlICHHN BOCHHUTATEIbHON
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaskaaHcKoro BOCHHMTaHUS:

chOpMUPOBAHHOCTh  TPAKIAHCKOW  TO3UIMKM  OOy4aromerocs Kak aKTUBHOIO H
OTBETCTBEHHOT'O YJICHA POCCUICKOTO 00IIECTBa;

OCO3HAHUE CBOUX KOHCTHTYIIMOHHBIX TIpaB MW OOS3aHHOCTEH, YBa)XXEHHE 3aKOHA |
MPaBOIOPSIJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW [EATEIBHOCTH IPH CO3JaHUM Y4E€OHBIX IPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIIOJHEHHH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OIpPENesITh COOCTBEHHYIO MO3UIMIO MO OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOM
JKU3HU U OOBSICHATH €€

YMEHHE YUYUTHIBATh B CBOUX JEHCTBUSX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aWMOJCUCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMU [ICHHOCTSIMU M COIIMAIIBHBIM MOJI0KEHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMpOIIECCE COBMECTHOIO  BBINOJHEHUS  Y4eOHBIX,
MO3HABATENbHBIX U HCCIEAOBATENbCKUX 337a4, YBAXKUTEIBHOIO OTHOUIEHUS K MHEHUIO ONIMOHEHTOB
MIpH 00CYX/IEHUU CIIOPHBIX BOMIPOCOB OMOJOTHYECKOTO COJIEP>KaHUS;

TOTOBHOCTb K TYMaHUTAapPHOM U BOJIOHTEPCKOM JI€ATEIBHOCTH;

2) IMaTpUOTHYCCKOI'O BOCIIMTAHMA

C(I)OpMI/IpOBaHHOCTB pOCCHfICKOﬁ rpa)KﬂaHCKOﬁ HICHTUYHOCTH, IMATPHUOTH3MA, YBAKCHUA K
CBOCMY Hapoay, 4YyBCTBa OTBCTCTBCHHOCTH IICPC PO)IHHOﬁ, TopAaoCTH 3a CBOH Kpaﬁ, CBOIO PO,Z[I/IHy,
CBOM S3BIK U KYJIBTYpPY, IpOILJIOC U HACTOAIICC MHOTOHAIITMOHAJIBHOT'O HApO/1a POCCI/II/I;

HEHHOCTHOC OTHOLICHUC K MNPHUPOJHOMY HACICAUIO W IMaMATHUKaM MNPUPOJbI, AOCTHKCHUAM
Poccuu B HAayKE, UCKYCCTBE, CIIOPTC, TCXHOJIOTUAX, TPYAC,

CIIOCOOHOCTD OLICHUMBATh BKJaJg pOCCHﬁCKHX y‘-IéHLIX B CTAHOBJICHUC U PA3BUTUC 6I/IOHOPI/II/I,
IMOHMMAaHUS 3HAYCHUs OMOJIOTHH B MO3HAHMH 3aKOHOB MNpUpoabl, B JKU3HHU YCIIOBCKA U COBPECMCHHOT'O
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00111eCTBA;

ujeiHast yoexx1IEHHOCTh, TOTOBHOCTD K CITy)KEHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTD 32 €T0
CyIn0y;
3) JTyXOBHO-HPABCTBEHHOT'O BOCIHUTAHUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCHilCKOro Hapoaa; chopMHUpPOBAHHOCTh

HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO TTOBE/ICHNS,

CIIOCOOHOCTh OIICHWBATh CHUTYAI[MI0 W NPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSACH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/1a B TOCTPOEHUE YCTOWYMBOTO OYIyILIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJMTEINISM, CO3JAaHUI0O CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUSA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULMAMHU Hapoa0oB Poccuu;

4) 3CTETUYECKOTO BOCITUTAHMSI:
ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs SCTETUKY ObITAa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHUI;
MMOHUMAaHHUE SMOIMOHAIBHOTO BO3JCUCTBUS XKUBOW TPHUPOABI U €€ IIEHHOCTH; TOTOBHOCTHh K
CaMOBBIPQKEHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIJICHUE TIPOSIBIISATH
KauecTBa TBOPUYECKOM JTMUYHOCTH;

5) ¢usmueckoro BocnuTanus, (OPMHPOBAHHS KyTTYPHI 310POBbS K YMOIMOHATIHHOTO O1arOMOTydHs:

MOHUMAaHWE W peaju3anusi 370pOBOTO W 0€30MacHOTO o0Opasza JXW3HU (3I0pOBOE THTaHUE,
COONIIOJICHNE TUTUEHHYECKUX MpPaBHJI W HOPM, COAJAaHCHPOBAHHBIA PEKUAM 3aHATHA W OTHAbIXA,
perynsipHasi Gu3nvecKkass akKTUBHOCTB), OEpEKHOTO, OTBETCTBEHHOTO UM KOMITETEHTHOTO OTHOIIEHHS K
coOcTBEHHOMY QU3NYECKOMY U TICUXUYECKOMY 3/I0POBbIO;

MMOHWMaHHUE EHHOCTH MPAaBIJI HHIUBUIYaTHHOTO M KOJUIGKTUBHOTO OE3011acHOTO MOBEICHHUS B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHME TOCHEACTBUM U HENpUATHUS BpEAHbIX MpPHUBBIYEK (YHOTpEONEHUsI aJKOTOJI,
HapKOTHUKOB, KypeHUs);

6) TpymoBoro BocnuTaHus:
TOTOBHOCTD K TPY/y, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYL0II00ue;
TOTOBHOCTh K AaKTHBHOW JESTEIbHOCTH TEXHOJOTMYECKOM M COIMaJbHOM HaIlpaBiIeHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATEH TaKyIO JIEATEIbHOCTD;
UHTEpEC K pa3IuyHbiM cdepam mnpodecCHOHATbHOM NeATENbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BbIOOp Oynyiiel mpodeccuu u peann3oBbIBaTE COOCTBEHHbBIC KU3HEHHbBIE TIIAHBI;
TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 5KOJIOTMYECKOTO BOCTIMTAHMS:

IKOJIOTMYECKH I[e/IeCO00pa3HOe OTHOIICHHE K TMPHUPOJC KaK HMCTOYHHMKY >KH3HU Ha 3emiie,
OCHOBE €€ CYIIICCTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOH KYIbTYphI: IPUOOPETECHUE OTIBITA IJIAHUPOBAHUS OCTYIIKOB
U OIICHKH MX BO3MOXHBIX TOCICICTBUI [T OKPYIKAIOIIEH CPEIIbl;

0CO3HaHHE TII00aTBHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIeM U MyTeH UX PEIICHHS;

CIIOCOOHOCTh MCIOJIb30BaTh MPUOOpETaEMbIC MPU U3YYCHUU OMOJIOTHUHM 3HAHUS U YMEHHS IPH
peLICHUU TPOOJeM, CBSI3aHHBIX C PaIlMOHAIBHBIM IPUPOJIONOIB30BAHHEM (COONIOCHUE TMPABUI
MOBEJICHHs B TIPUPOJIC, HANIPABICHHBIX HAa COXPAHCHHUE PABHOBECHUS B DKOCHUCTEMAaxX, OXpaHy BHJIOB,
IKOCUCTEM, OHochepsl);

AKTUBHOE HEMPHUSATHE JICHCTBHMN, MPUHOCSIIUX BPEl OKPYKAIOIICH MPUPOTHON cpene, YMEHUE
MIPOTHO3UPOBATh HEOJIATONPUSATHBIE KOJIOTHUYECKHE IMOCICACTBUS TPEANPUHUMAEMBIX NEHCTBUN |
Mpe0TBpaIlaTh UX;

HAJIMYME PA3BUTOTO  OJKOJIOTUYECKOTO  MBIIUICHHUS, OSKOJIOTHYECKOM  KYJIbTYpbl, OIBITA
JeSITETbHOCTH 3KOJIOTMYECKOW HAIIPABJICHHOCTH, YMEHHS PYKOBOJICTBOBAThCSI HMU B TIO3HABATEIIBHOM,
KOMMYHUKATHBHONH M COIMAJIBLHOW TMPAKTHKE, TOTOBHOCTH K YYaCTHIO B IPAKTUUECKOM IS TEIbHOCTH
9KOJIOTUYECKOMN HAIPABICHHOCTH;

8) HECHHOCTHU HAYYHOT'O ITO3HAHU:
C(bOpMI/IpOBaHHOCTB MHPOBO33pCHUA, COOTBCTCTBYIOLICTO COBPEMCHHOMY YPOBHIO PA3BUTUA
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HAyK{ ¥ OOIIECTBEHHOM MPAKTHKH, OCHOBAaHHOTO Ha AUAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEpILIEHCTBOBAHKE SI3bIKOBOM M YUUTATEIBCKOM KYIbTYPhI KaK CPEJICTBA B3aUMOICHCTBUS MEXK LY
JIOABMU U TIO3HAHUS MUDA;

MOHMMaHUe CrenuuKy OWONOTHH Kak HayKH, OCO3HaHUS €€ poiau B (POpMHUPOBAHUH
palMOHAFHOTO HAYYHOTO MBINUICHUS, CO3JA@HWM LEJIOCTHOTO TIPEACTaBICHUs 00 OKpYKarolem
MHUpE KaK O €JMHCTBE MPHPOJIbI, YEIOBEKA U 0OIIEeCTBa, B IO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH 1
pereHnn mpoodIeM COXpaHeHHsI IPHPOTHOTO PABHOBECHST,

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTHH Il COBPEMEHHON UBMIIM3ALUHI: 00ECTIEYeHUST HOBOTO
YPOBHSL DPAa3BUTHS MEIHMIMHBI, CO3/IaHUE TIEPCIIEKTUBHBIX OHOTEXHOJOIHHA, CHOCOOHBIX peIIaTh
pecypcHbIe TPOOIEMBI pa3BUTHS YEIOBEUECTBA, TOMCKA ITYTEH BBIX01A M3 TII00ATBHBIX IKOJIOTHIECKUX
npobseM u obecriedyeHus] mepexoja K YCTOMYMBOMY Pa3BHTHIO, PALMOHAIBHOMY HCIIOIH30BaAHHIO
MPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KH3HH;

3aWHTEPECOBAHHOCTh B TIOJTYYEHUH OHOJOTMYECKMX 3HAHWH B IENAX TMOBBIMIEHUS OOmIen
KYJIBTYPBI, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM YacTH ()yHKIIMOHAIBLHON IPaMOTHOCTH
oOyuatouiuxcs, GopMupyeMoil Ipy NU3y4eHUU OHOJIOTHH;

MOHUMAaHHUE CYITHOCTH METOJIOB ITO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCTIONh30BaTh TOJydaeMble 3HAHUS UIS aHAlM3a M OOBSCHEHHS SIBICHUH OKPYXAIOIIEro MHpa H
MIPOUCXOIIINX B HEM U3MEHEHHH, YMEHHUE JIeNIaTh 00OCHOBAHHBIE 3aKIIOYCHHUS Ha OCHOBE HAYYHBIX
(GaKTOB M WMEIOMIMXCS JAHHBIX C IIEJBIO TIOTy4eHUS IOCTOBEPHBIX BBIBOJIOB;

CTIIOCOOHOCTh CaMOCTOSITETFHO MCIOJIB30BaTh OMOJIOTUYECKNE 3HAHUS ISl PEIICHHs TPoOIeM B
peabHBIX KU3HEHHBIX CHTYaIlUsX;

OCO3HAHHWE IIEHHOCTH HAYYHOH JESTeIhbHOCTH, TOTOBHOCTH OCYIIECTBIIATH TPOCKTHYIO H
MCCIIEJOBATENBCKYIO IESITENbHOCTh HHIANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTH M CITOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJIy9CHHIO HOBBIX 3HAHUI 10 OMOJIOTHH B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSAMH.

METAIIPE/IMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIE pPE3yJabTaThl OCBOSHHUS Yy4eOHOTo TmpeameTa «bHONOTHA»  BKIIOYAIOT:
3HAUMMbIEe i1 (GOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOyYAIOIIMXCSA  MEKIUCIUIUTMHAPHBIC
(MeXTpeIMETHbIE) OOIEHAYYHbIC TOHATHS, OTPAKAIOIINE IEIOCTHOCTh HAYYHOW KapTHUHBI MHUpPA U
cnenu UKy METOI0B MIO3HAHUS, HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS, SIBJICHHUE,
MpoIecc, CUCTeMa, Hay4yHbIM (aKT, TMPUHIUI, THUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpPHs,
HccreoBaHue, HaOI0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHX), YHUBEPCAIbHbBIE YICOHbBIC JCHCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKATHBHBIC, PETYJSITHBHBIE), oOecrneyuBapmue  (HopMUpOBaHHE
(GYHKIIMOHATBHOW TPAMOTHOCTH U COLMAJIbHOM KOMIIETEHLMH OOYYaloIIUXCs, CHOCOOHOCTh
oOyyarouxcs HCIOIb30BaTh OCBOCHHBIE MEKIUCIUILUIMHAPHBIC, MHPOBO33PEHUECKHUE 3HAHUA U
yHHUBEpCaIbHbIC y4eOHbIE IEHCTBUS B MO3HABATEIBHON U COIUAIBHOM MPAKTUKE.

[To3HaBaTe/bHBIC YHUBEpCAIbHBIC y4EOHBIC ICHCTBHS
ba3oBbie noruueckue AeMCTBUS:

CaMOCTOSITENIBHO  ()OPMYIUPOBATh M aKTYalIM3UPOBaTh MpoOJIeMy, paccMaTpuBaTth €&
BCECTOPOHHE;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHUM MNPUEMBI JIOTUUYECKOTO MBIIUICHUS (aHaiu3a, CHHTE3a,
CpaBHEHHUs, Kinaccudukamu, 0000IIeHNs ), pACKPbIBATh CMBICT OHOJIOTHYECKUX TMOHITHH (BBIACTATH UX
XapaKTepHbIe MPU3HAKHU, YCTAHABINBATDH CBSI3U C IPYTUMHU MOHATHIMU);

OTIPEIeINIATh 1eNIN IEATEIbHOCTH, 3a/1aBas apaMeTpbl U KPUTEPUU UX JOCTUKEHHSI, COOTHOCUTH
PE3yIbTaThl JEATEIBHOCTH C MOCTABIEHHBIMHU IEJISMH;

MCIO0JIb30BaTh OMOJIOTUYECKUE TOHSITHS AJ1s1 00BsICHEHUS (DAKTOB U SIBJICHUHN KUBOI MPHUPOIBI;

CTPOUTH JIOTHUECKHE pacCyXIeHUs (MHIYKTUBHBIC, ACTYKTHBHBIC, M0 AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHS] B PACCMATPUBAEMBIX SBICHHSIX, (POPMYIUpPOBATH BBIBOABI W
3aKJIIOYEHUS;

MPUMEHSITh CXEMHO-MOJICTIbHBIC CpEIACTBA JJIsl TMPEACTABICHUS CYIIECTBEHHBIX CBsI3eM U
OTHOIICHWI B W3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUU pa3sHOrO poja,
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BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOUHUKAX;

pa3pabaTbiBaTh IUIAaH PEUICHHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a MMEIOIIUXCS MaTepUAIbHBIX U
HEMaTepPHAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBBI B JICSTEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM, OIICHUBATh
PHCKH TOCIIEACTBUH IEATEILHOCTH;

KOODAMHUPOBAaTh M  BBHINOJHATH PabOTy B  YCIOBHSX pPEAITBHOTO, BHPTYaJBHOTO H
KOMOWHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHHUE TP PEIICHUHN KU3HEHHBIX IPo0IIeM.

ba3oBeie nccieoBaTebCKue AeHCTBHYS:

BJIQJIETh HABBIKAMHU Y4E€OHO-HCCIICOBATEILCKOW W TPOEKTHOM JIEATEIIbHOCTH, HAaBBIKAMH
paspernieHus mpooeM, CHocoOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY IMIOMCKY METOJIOB PEIICHUS
MPAKTUYECKHX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOI0B TIO3HAHHS;

WCTIOJb30BAaTh pPa3MYHBIE BHIBI JEATEIPHOCTH 110 TIOJYYSCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAINH, TIPe0Opa30BaHUIO M IPHMEHEHHIO B YI€OHBIX CUTYAIMSIX, B TOM YHCJIE IIPH CO3AaHUU
Y4eOHBIX ¥ COITUAIIBHBIX MTPOEKTOB;

(dbopMuUpOBaTh HAyYHBIH THI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH, KIIOYEBHIMHU
MOHATUSMH U METOJAMU;

CTaBHUTH U POPMYITUPOBATH COOCTBEHHBIE 331241 B 00pa30BaTEIbHON NESITETHHOCTH 1 JKU3HEHHBIX
CUTYalUsX;

BBISIBIISTH TIPUYHHHO-CIICJICTBEHHBIC CBSI3W M aKTyalM3MpPOBATh 3aady, BBIJBUTATh TUIIOTE3Y €€
peleHus, HaXOJAUTh apryMEHTHI JUIS JIOKAa3aTelbCTBA CBOMX YTBEP)KICHH, 3a/aBaTh IMapaMeTphl H
KPUTEPHUH PEIICHHS;

aHATM3UPOBATH TOJIYYCHHBIE B XOJ€ PEIICHUs 3a/1a4d PEe3yIbTaThl, KPUTHYECKH OIICHUBATh MX
JIOCTOBEPHOCTb, IIPOrHO3MPOBATH N3MEHEHNUE B HOBBIX YCIIOBUSIX;

J1aBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIEICHANPABICHHBI MOUCK TEPEeHOca CpPEeACTB M CIIOCOOOB JIEHCTBHS B
poheCcCHOHANBHYIO CPEY;

YMETh NIEPEHOCUTD 3HAHUS B ITO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH KU3HEICSTEIFHOCTH;

YMETbh UHTETPHPOBAThH 3HAHHS U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJIEH, ITPEJIaraTb OpUrHHAIbHBIC OAX0/IbI M PEIICHHS, CTABUTH MPOOJIEMBI 1
3a7a4M, JOTYCKAIOUINE aTbTEPHATUBHBIC PEIICHMSL.

Pabota ¢ undopmarnmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpManuu (TeKcTe yueOHOro nmocoOusi, HayqHO-
HOIYJISIPHOM JTUTEpaType, OMOJIOTUIECKUX CIOBApSAX U CIIPAaBOYHHUKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX,
B VHTEepHEeTE), aHATM3UPOBATh HHPOPMAIMIO PA3IUYHBIX BUIOB U (JOPM TPEICTABICHUS, KPUTHIECKU
OLIEHHUBATh €€ JJOCTOBEPHOCTh U HEPOTHBOPEUHBOCTH;

(bopMynHpOBaTh 3ampochl M NPUMEHATh pa3iyHble METOABI IpH TIOMCKE U O0TOOpe
Ouonornyeckoit nHpopMaIy, HeOOXOJMMOM IS BBITIOJIHEHUS YIE€OHBIX 3a/1a4;

OpuoOpeTaTh OMBIT  WCIOJIB30BaHUS  MH()OPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHIA,
COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3JIMUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIFHO BBIOMPATh ONTHMAIBHYIO ()OPMY MIPEACTABICHHUS OHOJIOTHYECKOH HH(pOpMAIH
(cxembl, rpauky, AUarpamMMBbl, TaOJIHUIIBI, PUCYHKH U PYroe);

HCIOJIb30BaTh HAYUHBIN A3bIK B KAYECTBE CPE/ICTBA MPHU paboTe ¢ OMojIoruyeckoi nH(popmaruei:
MPUMEHATh XUMUYECKHE, PU3NUECKIE U MaTeMaTH4YeCKUe 3HAKH U CUMBOJIBL, (OpMYJIbl, a00peBHaTypy,
HOMEHKJIaTypy, UCII0JIb30BaTh U MPeoOpa30BhIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATJISAHOCTH;

BJIaJIeTh HaBBIKAMU PACHO3HABAHUS W 3aIUTHl MHpOpMAIMK, HHPOPMALMOHHON 0€30MacHOCTH
JMYHOCTH.

KoMMyHUKaTHBHBIE yHUBEpCAJIbHBIE Y4eOHBIE NEHCTBUS
Ooienue:

OCYIIECTBIISATh KOMMYHMKAllUM BO BceX c(epax >KM3HH, aKTHBHO YYacTBOBATh B JUaiore
WIH JUCKYCCHH IO CYIIECTBY O0OCYKAaeMoil TeMbl (yMEHHE 3a/laBaThb BOIPOCHL, BBICKAa3bIBATh
CYXJIEHHsI OTHOCHTEJIBHO BBIMIOJHEHUS Mpe/UlaraeMoi 3a/1auu,



YUUTBIBaTh UHTEPECHI U COITIACOBAHHOCTD MO3ULIMK JPYTUX YYaCTHUKOB JIMAIora Uik AUCKYCCHUHN);

pacro3HaBaTh HeBepOaJbHBIE CpPEACTBA OOLICHHS, MOHMMATh 3HAYEHUE COIMAIBHBIX 3HAKOB,
MPENOChUIOK BO3HUKHOBEHHUS KOH(DIUKTHBIX CHTYyalUd, yMETh CMSTrYaTh KOH(JIUKTBI M BECTH
IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CIIOCOOAMU OOIIECHUS U B3aUMOJICHCTBUSA, IOHUMATh HAMEPEHHS JPYruX
JIOIeH, TPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHWE K COOECEeIHMKY W B KOPpPEKTHOH (opme
(bopMyTHpOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCIIOJIb30BAHUEM A3BIKOBBIX CPEJICTB.

CoBMecTHas IeSITEIbHOCTD:

IIOHUMATh 1 UCNOJIb30BaTh IPEUMYILIECTBA KOMAaHIHOM 1 MH/IMBUTyalbHOU pabOThI P peIIeHUN
OMOJIOTUYECKON TpOOJIeMBbl, OOOCHOBHIBAaTh HEOOXOIUMOCTh TPHUMEHEHHsS TPYIIOBBIX (OpM
B3aUMO/ICHCTBUS NPU pelIeHNH yueOHOM 3a/1auu;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MIPUHUMATD 1I€JIN COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATh U KOOPJAUHUPOBATH ACHCTBUS 110
€€ JIOCTMIKEHHUIO: COCTABJIATH IUIAH JNEHCTBHM, PacHpEleisaTh POJIA ¢ Y4ETOM MHEHUM Y4YaCTHUKOB,
00CyXXJaTh pe3ysIbTaThbl COBMECTHOM pabOThI;

OIICHMBATh KAyeCTBO CBOETO BKJIa/Ja M KaXJIOTO0 y4yaCTHUMKAa KOMaH/Abl B OOLIMI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeniaraTb HOBBIE MPOEKTHI, OLEHUBATh HJAEW C TMO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE MOBEJACHHE B PA3IMUYHBIX CUTYyalUsX, IPOSBIATH
TBOPYECTBO M BOOOPAKEHHE, OBITh HHUITHATHBHBIM.

PerynsTuBHble yHUBEpcalbHble ydeOHBbIE IEHCTBUS
Camoopranu3zanusi:

UCIOJb30BaTh OMOJIOTUYECKUE 3HAHMSA AJIS BBIABIECHUS NMPOOJIEM M UX PEIICHUs B )KU3HEHHBIX
U Y4eOHBIX CUTYaIMsIX;

BBIOUPATh HAa OCHOBE OMOJIOTMUECKUX 3HAHUM IIEJIEBbIE U CMBICIOBBIE YCTAaHOBKHM B CBOMX
JNCUCTBUSX M IOCTYNKax II0 OTHOUICHHIO K JKMBOW IPUPOJE, CBOEMY 3I0POBBI0 U 3J0POBBIO
OKPYKAOIINX;

CaMOCTOSITEJIBHO OCYILIECTBIIATh O3HABATENbHYIO JESTEIbHOCTD, BBIABIATH IPOOIEMBI, CTABUThH
1 GOpMyIIMpPOBaTh COOCTBEHHBIE 33/1a4M B 00pa30BaTEeNbHON AEATEIBHOCTU M dKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIBHO COCTaBJIATh IJIaH pelIeHHs NpoOsieMbl ¢ y4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEINOYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYALlHsIM;

paclIMpATh paMKH y4eOHOTO NpeiMeTa Ha OCHOBE JIMYHBIX MTPEIOUTCHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PEILEHUE;

OLIEHUBATh PUOOPETEHHBIH OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHIO LIMPOKON 3PYAHMLMU B Pa3HbIX OOJIACTIX
3HaHUH, OCTOSIHHO MOBBIIATE CBOM 00pa30BaTeNbHBIN U KyJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTyallUssM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIaJIeTh HaBbIKAMM IO3HABATENIbHON peQeKCUM KaK OCO3HAHUS COBEpLIAEMBIX NEHCTBHHA U
MBICTIMTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, MCIOJB30BaTh MPUEMBI pediaeKcuu Jyis
OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATh PELICHMS 110 UX CHUKEHHIO; IPUHUMATh

MOTHBBI U apT'yMEHTBI APYI'UX [P aHAJIM3E PE3YIIBTATOB JIEATEIbHOCTH.

[Tpunstue ceds u Apyrux:

MPUHUMATH ceOs1, MOHUMAsi CBOM HEJAOCTATKU M JOCTOMHCTBA,

IIPUHUMATh MOTUBBI M ApTYMEHTBI JPYTUX IPU aHAIU3E PE3YJIbTATOB IEATEIBHOCTH; IPU3HABATD

CBOE IPABO M NPABO JPYTUX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3HUIIMHU APYrOrO YeIOBEKa.



NPEAMETHBIE PE3YJIbTATHI

[Ipenmertnsie pe3ynbraThl ocBoeHHs mporpammbel COO mo Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT Crieruduueckue Uit yuyeOHoro npeaMera «buosorus» HaydHble 3HAHHS, yMEHHS u
CrocoOBbI NercTBUM 1o OCBOCHHUIO, UHTEPIpETauy 1 MPeoOpa30BaHUIO0 3HAHHUM, BUJIBI
JEATeIbHOCTH MO TOJIyYeHHIO HOBOTO 3HAHUS M TNPUMEHEHUIO 3HAHWHA B PA3JIMUYHBIX Y4EOHBIX
CUTYyallUsiX, a TaK)KE€ B PEaJbHBIX XU3HCHHBIX CHTYalUsAX, CBA3aHHBIX ¢ Ouoiyorueir. B mporpamme
IIpEeIMETHBIE PE3YIbTAThl IPEICTABICHBI IO rOJIaM 00yUYeHHUS.

[IpenmeTtHbIe pe3yabTaThl OCBOCHUS yueOHOTO mpeameTa «buonorus» B 10 kiiacce
JOJIKHBI OTpaXKaTh:

c(OPMHUPOBAHHOCTB 3HAHUI O MECTE U POJIM OMOJIOTUH B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpMHpPOBAaHMM COBPEMEHHOI €CTECTBEHHO-HAy4yHOH KapTUHBI MHpa U Hay4dHOIO
MHPOBO33PEHHUS, O BKJIaZIe POCCUICKUX U 3apyOEkKHBIX YUEHBIX- OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(YHKIIMOHAJIBHOW TPAaMOTHOCTH YEJIOBEKa ISl peLICHUS )KU3HEHHBIX 33]1a4;

YMEHHE pACKpBIBaTh COJAEpKaHHE OWOJIOTMYECKUX TEPMUHOB W TOHSATHI: KU3Hb, KIETKa,
OopraHusM, Meraboiu3M (0OMEH BEUIeCTB M IpEBpAIleHHE SHEPruH), roMeocrtas (camoperyssuus),
YpOBHEBAasl OpraHu3alls *KUBBIX CUCTEM, CAaMOBOCIIPOM3BEACHUE (PETPOIYKIIHs), HACIEICTBEHHOCTD,
M3MEHUYUBOCTb, POCT U PA3BUTHUE;
yYMEHHE H3JaraTh OMOJOTHYecKHe TeopuH (KJIeTOYHas, XpOMOCOMHAs, MyTallUOHHAs, LEHTpajbHas
JorMa MoJIeKyisipHOM Ouostorun), 3akoHbl (I. Mennens, T. Moprana, H.W. BasunoBa) u ydenus (o
LIEHTPax MHOroo0pasus U MPOUCXOXKJEHUS KynbTypHbIX pacteHuid H.M. Basuiosa), ompenenstsb
IPaHULbl UX MPUMEHHMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOJaMH HAy4YHOTO TO3HAHHWS B OWMOJOrMM: HaOJIO/IEHUE U ONMCaHHE
KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHMI, OpraHu3alus U NpoBeAeHHE OMOJIOTrHYEeCKOro IKCIEPUMEHTa,
BBIIBUKEHHUE TUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXAY MCCIEIyeMbIMU BEIMYMHAMM, OOBSICHEHUE
MIOJIy4EHHBIX PE3Y/IbTaTOB, UCIIOJIb30BAaHHBIX HAYYHBIX MOHATHHA, TEOPUH M 3aKOHOB, YMEHHUE JAeJaThb
BBIBO/Ibl HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPHU3HAKU BHUPYCOB, KJIETOK IPOKAPHOT U YKapuoT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHW3MOB, OCOOEHHOCTH MpOIECCOB: OOMEHa BEILECTB U
IIPEBpAILEHUS SHEPTUH B KJIETKe, (POTOCHHTE3a, INIACTUYECKOTO M DHEPreTH4eckoro  oOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIJIOJOTBOPEHMS, PA3MHOXKEHUS, WHIUBUIYAJIbHOTO Pa3BUTHS
opranu3ma (OHTOT€HE3);

YMEHHUE IPUMEHSATH [0Jy4eHHbIE 3HaHUsI ISl O0bSICHEHHSI OMOJIOTHYECKUX IIPOLIECCOB U SIBJICHUH,
IUIsL TIPUHATHSL IPAKTUYECKUX PEIIEHUH B MOBCEIHEBHOM JKU3HU C 1IEJbI0 o0ecreueHus 6e301acHOCTH
CBOET0 370pOBbsS M 3JI0POBbsSI OKPYXKAIOLIMX JIO/EH, COONIIOJIEHUsS HOPM TI'PaMOTHOTO IOBEJICHHS B
OKpyXarolllel IMPUPOJHOM cpeae, MNOHMMAaHUE HEOOXOJAMMOCTH HCIOJb30BAHUS JIOCTHIKEHUH
COBPEMEHHOM OMOJIOTUU M OMOTEXHOJIOT MM [T PAMOHAIBHOTO MTPUPOJIOIIOJIb30BaAHHUS;

YMEHHUE pelllaTh 3JIeMEHTapHble TeHETHYECKUE 3a7]auyll Ha MOHO- M JUTMOpPUIHOE CKpELIUBaHUE,
CLIETIJICHHOE HACJIEJJOBAHUE, COCTABIATh CXEMbl MOHOTHMOPHIHOTO CKPEIIMBAHUS Ul MpEICKa3aHUs
HacJleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH J1a00paTOpHbIE U IPaKTUYeCKUe paboThl, COOI0AATh MIpaBUiIa Ipu padoTe ¢
y4eOHBIM U JJa00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHUYECKH OILIEHWBaTh M HWHTEPHPETHpPOBaTh HH(POpPMALKIO OHOJIOTMYECKOTrO
CoJIepKaHUs, BKIFOYAIOLIYIO [ICEBJ0OHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (CpeACTBAa MAacCOBOM
uH(pOpMalNY, HAyYHO-TIONMYJISIpHbIE MaTepUabl), STHYECKHUE aCIIEKThl COBPEMEHHBIX UCCIIEOBAHUN B
O1oJIoTHH, MEMIIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUs, 000011asi GHOTOTHYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCHOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTHH.

[IpenmeTHble  pe3ynbTaThl  OCBOGHMs  ydeOHoro mpeamera  «buonorus» B 11 kiacce
JOJIKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTb 3HAHUI O MECTE U POJIU OUOJIOTUH B CHCTEME HayYHOT'O 3HAHUSI €CTECTBEHHBIX
HayK, B (OpPMHUPOBaHMM COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHMHBI MHpa W HAyYHOTO
MHUPOBO33PEHUS, O BKJIJIe POCCUHCKUX U 3apyOEKHBIX YUEHBIX- OMOJIOTOB B pa3BUTHE OWOJOTHH,
(YHKIMOHATBPHOH T'PAaMOTHOCTH 4eJOBEKa JUI PELIeHHUs KU3HEHHBIX 3a/1a4; yMEHHE PacKpbIBaTh
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COJACPIKaHNC 6I/IOJIOI‘I/I'-ICCKI/IX TCPMHUHOB 1 HOHATHI: BU/, NOITYJIALUA, FGHO(bOHﬂ, 9BOJIIOLIKUA, ABUXKXYIUC
cuiibl ((paKTOpBI) IBOJIOLUH, TPUCTIOCOOIIEHHOCTh OPTaHW3MOB, BUJI000pa30BaHUE, HKOJOTHUECKUE
(bakTOpBl, dKOCHCTEMa, MPOMYLIEHTHI, KOHCYMEHTBI, PEIYLEHTBI, LN IMHUTAHHs, 3KOJOrHmYecKas
nupamua, OuoreoreHos, onochepa;

YMEHHE U3JIarath OMOJIOTUYECKHe Teopuu (dBosronronHas Teopus Y. JlapBuHa, CHHTETHYECKAs
TEOPHS IBOJIIOIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoibiiieBoro cxoactea K.M. bapa, uepenoBanus
IJIaBHBIX HampaBieHud wu nyred sBomommu A.H. CeseprioBa, yuenus o Ouocdepe B.W.
BepHa[[CKOI‘O), OIpCaACIATh 'paHUIbl UX TPUMCHUMOCTH K JKUBBIM CUCTEMAM;,

YMEHHE BJIAJICTh METOJAMH HAYYHOTO TIO3HAHWS B OHOJIOTHH: HAOJIOICHUE U OTTUCAHKE
JKHUBBIX CUCTCM, IIPOLUCCCOB U HBJIeHI/If/'I, opranusanuvs U NpoBCACHUC OHMOJIOTMYECKOTO OKCIICPUMCHTA,
BBIIBU’KCHHUC T'UIIOTE3bI, BBIABJIICHUC 3aBUCUMOCTH MCKAY UCCIICAYCMBIMU BCJIMYWHAMU, O6T)$[CHCHI/IC
IMMOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIBb30BAHHBIX HAYYHBIX HOHfITI/Iﬁ, T€0pI/II\/’I N 3aKOHOB, YMCHHUC [ICJIaTb
BBIBO/JIbI HA OCHOBAHUH TTOJTYYCHHBIX PE3YJIbTATOB;

YMCHHUEC BBIICIATE CYIICCTBCHHBLIC TIPU3HAKKW CTPOCHUA OHMOJIOTUYECKNX OOBEKTOB: BUIOB,
MOTIYJISIIIUH, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOT€OIIEHO30B M YKOCHUCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACJEACTBEHHOW  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa, BHI000pa30BaHMS,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB, JICUCTBUSI IKOJOTHMUECKHX (DAKTOpPOB HAa OPraHU3MBI, IEepeHOca
BCIICCTB M IIOTOKA JHCPIruM B IKOCHUCTEMAX, AHTPOIIOT'CHHBIX U3MEHEHUH B DKOCHUCTEMAaX CBOEU
MECTHOCTH, KPYTrOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Onocdepe;

YMCEHUEC NPUMCHATD IMOJTYUYCHHBIC 3HAHUA I 00BsACHEHU OMOJIOTMYECKUX IMpoueCCOB U HBHCHI/II;'I,
JUIS IPUHSTHS MPAKTUYECKUX PELIEHUI B MOBCEIHEBHON XKHU3HU C IENIbI0 o0ecreyeHrs 0e301macHOCTH
CBOETO 37I0pOBBS M 37I0POBBSI OKPYXKAFOIINX JIFOJIEH, COONIOACHUS HOPM T'PaMOTHOTO TIOBEJCHHS B
OKpYXalollled TMPUPOJHON cpene, TNOHUMaHWE HEOOXOJAMMOCTH WCIIOIB30BAHUS JIOCTHKEHUI
COBPEMEHHOM OMOJIOTHH AJISl PAllMOHAIBHOTO MPUPOIOTIONH30BAHMS;

yYMEHHE pelIaTh AIeMEeHTapHble OMOJIOrHUeCKUe 3aJau, COCTABIISATh CXEMbI IIEPeHOCa BEIIECTB U
SHEPTHUH B DKOCUCTEMaxX (IIeTH MUTaHUs ),

YMEHHUE BBITIOJHATH JIA0OPATOPHBIC U MPAKTHIECKUE pabOTHI, COOI0IaTh TIPAaBIIIa TIPHU paboTe C
y4eOHBIM U J1a00OpaTOPHBIM 000PYIOBaHUEM;

yMEHHE KPUTUYECKH OLEHUBaTh U HMHTEPIPETHPOBaTh HHGOPMALUIO OHOJOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOUIYIO IICEBIOHAYYHbIC 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpeAcTBa MacCOBOM
uH(popMalliY, HAyYHO-TIONYJISIPHbIE MaTepuaibl), paccMaTpuBaTh TIJI0OAIbHBIE SKOJIOTHYECKHE
po0IeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIHIO;

YMEHHE CO37aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS, 000011ast OMOIOTHUECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIb30BAaTh MOHATHIHBIN anmnapaTr OHOJIOTHH.

3. COAEP) KAHUE OBYUYEHUA

10 KJIACC
Tewma 1. buonorus kak Hayka
buonoruss kak Hayka. CBsi3p OWONOTMH C OOIIECTBEHHBIMH, TEXHUYECKHUMH U IPYTUMU
€CTECTBEHHBIMU HayKamu, ¢uiocodueid, 3TUKOW, ACTETUKOW U mpaBoM. Ponbp Ouonorun B
(hopMHUpOBaHUH COBPEMEHHOM HayuHOU KapTUHBI Mupa. CuctemMa OMOJIOTUYECKUX HAYK.
MeTtonpl TO3HAHUS KUBOW MpUPOAbI (HAOMIOJEHHE, SKCIEPUMEHT, OIMHUCaHHWEe, H3MEPEHHE,
KJaccu(UuKaIus, MoJIeTUpOBaHHEe, CTaTUCTHUYECKass 00pabOTKa JaHHBIX).
Jlemoncmpayuu:
Ilopmpemuwi: Y. Napsun, I'. Mennens, H.K. Konbuos, /[x. Yorcon u ®@. Kpuk.
Tabnuyst u cxemsvi: «MeTOIBI TO3HAHUS KUBOU IPUPOJIBD.
Jlabopamophvie u npakmuuecxue pabomol:
[Ipaktueckas pabora Ne 1. «Mcmonp3oBaHWe pa3IUYHBIX METOJIOB TIPU H3YYCHUU
OMOJIOTHYECKUX 00BEKTOBY.
Tema 2. J)KuBble cucTeMBI U X OpraHU3aIus
’Kusblie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus: ouosnoruu. OTiaMYne KUBBIX CHCTEM OT
HEOPraHUYECKON IPUPOJIBIL.

11



CaoiicTBa OmocucTeM M MX pazHooOpasue. YPOBHU OPraHM3aLUU OMOCHCTEM: MOJICKYJSPHBIH,
KJI€TOYHBIM, TKaHEBEIH, OpPraHU3MEHHBIH, MOMYJISIUUOHHO-BUI0OBOM, 3KOCHCTEMHBIN
(OmoreoneHOTHYECKUH ), OHOCHEPHBIN.

Hemoncmpayuu:
Tabnuywt u cxemvi: «OCHOBHBIEC IPU3HAKHU )KU3HWY», «YPOBHU OpPraHU3aIMU )KUBOH IPHPOIBD.
Obopyoosanue: monenb mosiekynsl JTHK.
Tema 3. XumMuueckuii coOCTaB ¥ CTPOCHUE KIICTKH
XHWMHUYECKUH COCTAB KIETKA. XMMHUYECKHE 3JIEMEHTBI: MaKpOJIEMEHTHI, MUKPO3JIEMEHThI. Bona
U MUHEpaJbHbIE BELIECTBA.

@OyHKIMU BOJBI U MUHEPAJIbHBIX BEILIECTB B KieTKe. [loanep:kanne ocMoTHUYecKoro danaHca.

benku. CocraB u crpoenue OenkoB. AMHUHOKHCIOTHI — MOHOMephl OenkoB. HezameHnumbie u
3aMEHHMMbIE aMHHOKUCIOTHl. AMHUHOKHCIOTHBIM COCTaB. YPOBHHU CTPYKTYpbl O€IKOBON MOJEKYIbI
(mepBuYHas, BTOpPUYHAs, TPETUYHAs U YETBEPTUUHAs CTPYKTypa). XHMMHUYECKHE CBOMCTBa OEIKOB.
buonornueckue QpyHKIMM OEIKOB.

®epMeHThl — Ouosiornyeckue KaranusaTopel. CTpoeHHe QepMeHTa: aKTHUBHBIA LEHT,
cyOcTtpatHas crneuuduuHocTb. Kopepmentol. Buramunbl. OTinnuns GepMEHTOB OT HEOPraHUUECKUX
KaTaJIn3aTOPOB.

VYrneBoapl: MOHOcaxapuiabl (TJIIOKO3a, pubo3a M Je30Kchpubo03a), aucaxapujbl (caxaposa,
JIaKTO03a) U MOoJIMCaxapuabl (Kpaxmall, TJIMKOTeH, LeJIo103a). buonornueckne GpyHKIMM yriaeBo0B.

Jlunuael: Tpurnuuepuabl, dpochomunuabl, crepoussl. ['uapodpunbHO-THAPOodoOHBIE CBOMCTBA.
buonornueckue Qynkuum nununoB. CpaBHEHHE YrieBOJOB, OEIKOB U JIMIIKUJIOB KaK HCTOYHUKOB
SHEepruu.

Hyxnennoseie xucmotsl: JJHK m PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pyakiuu JIHK. Ctpoenune u ¢dyakiuu PHK. Bunst PHK. AT®: crpoenue u pyHKImm.

[utonorus — Hayka o kierke. Kiierounas Teopusi — npumep B3auMOJICUCTBUS UACH U (PaKTOB B
HAayYHOM MO3HAaHUU. MeTOAbl U3y4eHHUS! KIETKH.

Knerka kak nenoctHas xuBas cuctema. OOmue NpU3HAKK KIETOK: 3aMKHYTas HapyKHas
MemOpana, mosiekynbl JJHK kak renernueckuii ammapat, cucreMa CHHTe3a Oemka.

Tunsl  kimeTok: sykapuoThyeckas U npokapuoruyeckas. (OCOOEHHOCTH  CTpOEHUSs
MPOKAPUOTHYECKOM KieTku. Kierounas crenka Oakrepuil. CTpoeHHE 3YKapUOTHYECKON KIICTKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIICTKH.

12



[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHas CTEHKA, TJIUKOKAJIUKC, UX (YHKIUH.
[Ina3marnyeckass wmemOpana, e€ cBoiictBa W  (QyHkumuu. [lutomnasma u e€ oOpraHOWBI.
OnnomemOpannbie opranounsl kinetku: JIIC, ammapar ['onbmxu, au3ocombl. [lomyaBTOHOMHBIE
OpraHoujibl KJIETKU: MUTOXOHJpHHM, IIacTuabl. lIpomcxoxkneHne MUTOXOHAPUM W miacTua. Buabl
wtactua. HememOpaHnHbie OpraHou/ bl KIETKA: PHOOCOMBI, KJIETOYHBIN LEHTpP, EHTPUOIHN, PECHUYKH,
Kryruky. OyHKIMKM OPraHOUI0B KIIETKH. BritoueHus.

SAnpo — perynstopHblii neHTp KieTku. CTpoeHue snpa: sijaepHas o000i04Ka, KapUOILIa3Ma,
XpOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KIIETKE.

Llemoncmpayuu.

Ilopmpemur: A. Jlesenryk, P. I'yk, T. IBann, M. Illneiinen, P. Bupxos, . YoTcoH,
@. Kpuk, M. Yunkunc, P. ®panxnun, K.M. bap.

Juacpammor: «PacnpeneneHue XUMHUYECKUX JJIEMEHTOB B HEKHUBOM IPHUPOJIEN,
«Pacrnpenenenne XMMHUECKUX AJIEMEHTOB B KUBOU PUPOAE».

Tabnuyvr  u  cxemwvr:  «llepuonmueckas Tabmuia  XMMHYECKHX AIIEMEHTOBY,
«CtpoeHne MOJeKyabl Bonbl», «buocunres Oenkay, «CTpoeHHE MOJEKYNIbl Oenkay,
«Ctpoenue pepmentan, «Hyknennossie kucnotsl. JJTHK», «Ctpoenue monexynst ATD»,
«CTpoeHHE JYKapUOTHYECKON KIETKW», «CTpoeHue KUBOTHOW KIETKW», «CTpPOCHHE pacTUTEITHHOU
KJIETKW», «CTpOEHUE MPOKAPUOTUUECKOH KIETKNY, «CTpOCHHE sApA KIETKN», «YTIEBOIBIY, «JIMIuIb).

ObopyoosaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHME I TPOBEICHUS HAOIIOICHUM,
U3MEpEeHU, SKCIIEPUMEHTOB, MUKPOTIpENapaThl paCTUTENbHBIX, dKUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlabopamopHule u npakmuyeckue pabomoi:

JlabopaTtopnas padota Ne 1. «/3ydeHne KaTaluTUUECKOW aKTUBHOCTH (DEPMEHTOB (Ha MpuMepe
aMuUJIa3bl WM KaTaasbl)».

JlabopaTtopHnas pabota Ne 2. «/3ydeHue CTpOeHUsI KIIETOK PaCTeHUM, )KUBOTHBIX U OaKTEpPHUil 10T
MHKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax v UX OMHUCAHUEN.

Tewma 4. )KuzneaesTeIbHOCTD KIETKH

O6men  BemecTB, WM  MeTabonmu3M.  Accumuisnus  (TUlacTudeckuii  oOMeH) u
TUCCUMMIIALUSA (PHEPreTUYecKuil oOMEH) — JBE CTOPOHBI €IUHOro Ipoliecca MeTtabonusma. Ponb
3aKOHOB COXPAHEHHS BEILECTB M SHEPTUU B IOHUMaHUHU MeTadOoIu3Ma.

Tuner oOMeHa BemiecTB: aBTOTpodHBIH W rereporpodHbiii. Pois depMeHTOB B 00OMeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®dotocunre3. CBeroBas U TeMHOBas ¢asbl porocuHTesa. Peakiuu dhotocunresa. IhHeKTUBHOCTD
doTtocunTe3a. 3HaueHue (oTocuHTe3a IS KM3HM Ha 3emuie. BrusHue ycnoBuil  cpenbl  Ha
¢dboTOoCHMHTE3 W CHOCOOBI TOBBIINIEHHUS €ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUU.

XeMocHuHTe3. XeMOCHHTE3UpYIolre OakTepun. 3HaYeHHE XEMOCHHTE3a 151 )KU3HU Ha 3eMIle.

DHepreTu4ecKui oOMeH B KJIETKE. Pacuennenue BEILIECTB, BBIJICIICHUE U
aKKyMyJIUPOBAHHE SHEPTUU B KIETKE. DTambl dHepreTuyeckoro oomena. ['nukonus. bpoxenue u ero
Bubl. KucrnopoaHoe oxucieHue, Wi KietouHoe napixaHue. OxuciurenbHoe (ochopunmpoBaHue.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMEeHa.

Peakiun marpuuHoro cuntesa. I'enernueckas undopmarus u JJHK. Peanuzanus renernueckoit
uHpopmanuu B kietke. ['eHeTnueckuil kox u ero cBoiicta. Tpanckpumnius — MaTpuuHblil cunTe3 PHK.
Tpancnsanus — 6uocunTe3 Genka. Dtambl TpaHcaauuu. KonupoBanue aMmuHokuchoT. Pons pubocom B
OouocuHTe3e Oenka.

Hexnerounsle ¢opmbl xku3Hu — BUpychl. Mcropust otkpbitus BupycoB ([.W. IBaHOBCKHMIA).
OcoOeHHOCTH CTPOEHUS M AKM3HEHHOTO IIMKJIa BUpYCcOB. bakrepruodaru. bone3nu pacreHui, ’)KUBOTHBIX
U 4YeJOBeKa, BbI3bIBaeMble BHpycamu. Bupyc mmmyHnoneduuurta uenoBeka (BUY) — Bo3Oynutens
CIIM[a. OOpatHasi TpaHCKpUIILMS, peBepraza W HHTerpasa. llpodunakTuka pacnpocTpaHEHUs
BUPYCHBIX 3200J1€BaHHH.
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Hexnerounsie ¢opmbl xku3HU — BUpychl. Mcropust otkpeitus BupycoB (.W. BaHOBCKHMIA).
OcoOGeHHOCTH CTPOSHHS M )KM3HEHHOTO IMKJIa BUPYCOB. bakrepruodaru. boie3nu pacTeHui, ’)KUBOTHBIX
U 4YeJOBEKa, BBI3BIBAEMbIC BHpycamMu. Bupyc mmmyHonedunura uenoeka (BUY) — Bo3Oynutennb
CIIM[a. OOpatHasi TpaHCKpWIILUS, peBeprasa W HHTerpasa. llpoduiakTika pacnpocTpaHeHHs
BUPYCHBIX 3200JI€BaHHH.

Lemoncmpayuu:
TIopmpemuoi: H.K. Konbuos, JI.1. UBanosckuii, K.A. Tumupsszes.

Tabnuywi u cxemol: «Tumel  nuTaHUSDY, «MeTtabomu3m», «MuToxoHApPHUS,
«OHEPreTUIeCKHit o0OMeH», «Xnoporuiacry, «DOTOCHHTE3Y, «Ctpoenue JAHK>»,
«Ctpoenne u (yHKIMOHHpOBaHWE TeHay, «CuHTE3 Oenkay, «['@HEeTHYEeCKHid KOI»,

«Bupycs, «bakrepuodarmy, «CTpoeHne W KU3HEHHBIN mukn  Bupyca  CIIU/Ia,
Oaktepuodaray, «Permxkarus JHK».
Obopyoosanue: MOACTH-aNTUTMKAIIT T «YiBoeHue JHK u  TpaHCKpUIIIUS»,

«buocunres 6enkay, «CTpoeHue KIeTKn», Moienb cTpykTypsl JIHK.
Tema 5. PazMHOKeHHE U HHIUBUAYAIbHOE Pa3BUTHE OPraHU3MOB

Kierounsrii 1iukd, uiv >Ku3HEHHBIN UK Ki1eTku. UaTepdasa u mutos. [Iporeccsl, mpoTekaromme
B uHTepdaze. Perumkanus — peakuus marpuyHoro cunresa JJHK. Ctpoenue xpomocoM. XpoMOCOMHBIH
Habop — KapuoTun. JIMIUIOMAHBIA M TalUIOWAHBIE  XPOMOCOMHBIE HAOOpbl. XpOMaTHJBI.
[{uTonornyeckre OCHOBBI Pa3MHOKEHUS Y MHIUBUAYAJIBHOTO PAa3BUTHS OPTaHU3MOB.

Henenne xierku — muto3. Craamm muto3a. [Ipomecchl, MpoMCXOAsIIME HAa PAa3HBIX CTaJMsIX
MHTO3a. BHOJIOrnYecKkuil CMBICT MUTO3A.

[IporpamMmmupyemasi ru0enb KJIETKU — aloITo3.

@®opMBl pa3MHOKEHHS OpPraHU3MOB: Oecroyioe W MojioBoe. Buapl Oecrosioro pa3MHOXKEHHUS:
JieieHue HaJaBOE, IOYKOBAaHHWE OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHe, BEreTaTUBHOE
pa3MHokeHue. VICKycCTBEHHOE KJIOHHPOBAHNE OPTraHU3MOB, €0 3HAYEHHUE ISl CEJICKIIHUH.

[TonoBoe pazMHOKEHHUE, €T0 OTIUYHSI OT OECIIONOTO.

Meiio3. Ctaguu meriosa. [Iporeccel, nmpoucxoasmye Ha craausx merosa. [loBeaenue xpomocom
B Mero3e. Kpoccunrosep. brosorndyeckuii CMbICH U 3HaY€HHE MEH03a.

I'amerorenes — mpoiecc 00pa3oBaHUSI MOJIOBBIX KIETOK Y J>KMBOTHBIX. [lojioBbIe Kenesbl:
CeMEHHUKU M sSWYHUKH. OOpa3oBaHME M pa3BUTHE IMOJIOBBIX KIETOK — rameT (CrepMaro30uf,
SilIeKJIeTKa) — crepMaroreHe3 U ooreHe3d. OCOOEHHOCTH CTPOEHUS SIMIIEKIETOK W CIEePMaTO30MI0B.
OmnonorBopenue. [lapreHorenes.

NunuBuayanpHOEe pa3BuTHE (OHTOTeHE3). DMOpPHUOHAJIBHOE pa3BHTHE (IMOpHOTEHE3). DTarbl
SMOpPUOHAIIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX: APOOJICHUE,  TacTpy/sIlus, OpraHOreHes.
[TocTaomOproHaTBHOE pa3Butue. TUmbl MOCTAIMOPHOHATIBLHOTO PAa3BUTHS: MPSIMOE, HEMPsSMOe
(numHOYHOE). BrnusHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH
BpOXAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHE3 LBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTaJuu
pPa3BUTHSL

Lemoncmpayuu:

Tabnuyer u cxemovl: «DOpMBI pa3MHOXKEHHMS OPraHHU3MOBY, «J/IBOMHOE OMIIOOTBOpEHUE Y

LIBETKOBBIX PAacTeHMI», «BereratuBHOE pa3MHOKEHHE PACTEHUI»,

«/lenenue knerku 6akTepuit», «CTpoeHHUE MOJOBBIX KIETOKY, «CTPOCHHE XPOMOCOMBDY,

«Knerounsiii nukim», «Pemnmukanmus JJHK», «Mwuto3», «Mehos», «lIpsmoe u Hempsimoe pa3BUTHER,
«["ameToreHe3 y MIIEKOMUTAIOUINX U YeI0BEKa», « OCHOBHbBIE CTAJMH OHTOI'€HE3a).

Obopydosanue: ~ MUKPOCKOI, MuKpompemnaparel «CrepMaTo30HuIbl  MIJIEKOMUTAIOLIETO,
«Siueknerka miekonurawiero», «KapuoknHes B KIETKax KOpEIIKa JIyKa», MarHUTHas MOJEINb-
anruukanus «Jlenenue kietkn», moaens JIHK, moaens metadazHoit XpOMOCOMEI.
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Jlabopamopnvie u npakmuueckue pabomui:
JIaboparopras padota Ne 3. «HabmroeHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX
MHKpOIIpenaparax.
Jlaboparopuass pabora Ne 4. «V3ydeHue CTPOCHHSI TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.
Tema 6. HaciiencTBeHHOCTh M HI3MEHYHBOCTH OPTaHU3MOB
[Ipeamer u 3amaum renetuxu. Vctopus pa3BUTHS T€HETHKU. Poyib LUTOIOTHU U SMOPUOJIOTHHI
B CTAaHOBJICHUU T'€HETHUKH. BKIaJl pOCCUICKUX ¥ 3apYOCIKHBIX YUEHBIX B Pa3BUTHE I'€HETHKU. MeToIb
FeHETUKH (TUOPUAOJIOTUYECKUM, IMTOTCHETUYECKUN, MOJICKYISIpHO-TeHeTuUeCcKuii). (OCHOBHBIC
TeHEeTUYECKUE MOHATUA. [ eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIIMBaHUN.
3aKOHOMEPHOCTH HAaclIeJJOBaHUsI MPU3HAKOB, ycTaHoBieHHbIe I'. Menaenem. MoHorubpuaHoe
CKpelllMBaHHE. 3aKOH eIMHO-00pa3usi ruOpuI0B NepBOro nokosieHus. [lpaBuno romuHpoBaHus. 3aKOH
paciuernieHus npu3HakoB. ['unoresa unctorsl rameT. [loHOE U HEMOJIHOE JOMUHUPOBAHUE.
JurubpugHoe  CKpeluMBaHuWEe.  3aKOH  HE3aBHCHMMOIO  HAacjleIOBaHUS  IPHU3HAKOB.
[{utoreHeTHyecKkue OCHOBBI JUTHOPUIHOTO CKpPENIMBaHUS. AHAIM3UPYIOIIEE CKpellUBaHUE.
Hcnonb30BaHne aHAIM3UPYIOLIETO CKPEIIUBaHUS JUIsl ONIPEAETICHHs T€HOTUIIA OCOOH.
CuermieHHOe HacienoBaHue npu3HakoB. Padota T. MopraHa 1o ClerieHHOMY HacJeI0BaHHUIO
reHoB. HapyiieHnue criernieHusi reHoB B pe3y/ibTaTe KPOCCHHIOBEPA.
XpOMOCOMHas TEOPHsI HACJIEICTBEHHOCTH. [ 'eHeTnuecKkue KapThl.
'enetnka mnona. XpoMOCOMHOE ONpeneiIeHUE NoJa. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHsbIe U TeTeporamMeTHBIC OpraHu3Mbl. HaciemoBanne mpu3HakoB, CIEMIICHHBIX C TIOJIOM.
N3menunBocTh. Buapl M3MEHUMBOCTH: HEHACJICACTBEHHAsh M HacleACTBeHHas. Poyb cpemsl B
HEHACTIEACTBEHHON  W3MEHYMBOCTH.  XapaKTePUCTHUKA  MOIU(MUKAITMOHHOW  W3MEHUYHUBOCTH.
Bapuanuonssiii psnx u BapuanuoHHas kpuBas. Hopma peakunun mnpusHaka. KosmuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKH U MX HOpMa peakinu. CBoiicTBa MOAU(DUKAIIMOHHON U3MEHUYHUBOCTH.
HacneactBeHHas, Wiy reHOTUITHYECKAs!, U3MEHYNBOCTE. KOMOMHATUBHAS U3MEHYNBOCTh. Melo3
U TIOJIOBOM TMpOLIECC — OCHOBA KOMOMHATMBHOW HW3MEHYMBOCTU. MyTallMOHHAs W3MEHYUBOCTbD.
Knaccudukanus Myranuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa M NPUYUHBI MYTAaIlHil.
MyrtareHnbie (akTOphl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIEACTBEHHOW wu3MeHuuBocTH H.M.
Basuiiosa.
BuesaepHas HacaeACTBEHHOCTh U U3MEHUYHMBOCTb.
I'enetuka yenoBeka. Kapuorun uenoBexka. OCHOBHbIE METO/bI T€HETUKHU YEJIOBEKA: T€HEAIOTMUECKHIA,
OJIN3HEIOBBIN, IUTOTCHETHYECCKUN, OMOXMMHUYCCKUN, MOJICKYJISIpPHO- TeHeThueckuii. CoBpeMEHHOE
ONpe/IeJICHUE T'€HOTUIA: IOJHOI€HOMHOE CEKBEHHpPOBAaHWE, TI'€HOTHIIMPOBAHHWE, B TOM YHCIE C
nomoinesto [I1IP-ananu3a. HacnenctBenHble 3a0ojieBaHMs YelOBEKa: IeHHbIE 00Je3HH, 00Je3HU C
HACJIEICTBEHHOU MPEeApacooKEHHOCThIO, XPOMOCOMHBIE OoJsie3HH. COMaTHYEeCKHE U TeHEPaTUBHBIC
mytauuu. CTBOJIOBBIE KIETKU. [IpUHIMIIBI 310pOBOTO 00pasa KU3HU, JUATHOCTUKH, MTPODUIAKTHKU U
JICYeHUsT TEHeTHMYeCcKux  Ooje3Hedl. MenuKo-TeHeTUYeCcKoe  KOHCYIbTHpPOBaHHE.  3HA4YeHHE
MEHUIIMHCKOM FeHETUKH B MPEAOTBPAILIEHUH U JICYSHUU TeHETUYECKIX 3a00JIeBaHU YETTOBEKA.
Lemoncmpayuu:
Ilopmpemuvr: T'. Mengenb, T. Mopran, I. ne ®pus, C.C. UYerBepukon, H.B. Tumodees-
Pecosckuii, H.M. BaBuios.
Tabnuyst u cxemvl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 IUTOTCHETHYECKask OCHOBay», «3aKOH
pacilenyeHus ¥ €ro LUTOTeHeTHYeCKas OCHOBa», «3aKOH YHUCTOTHI rameT», «JurubpumHoe
ckpemuBanue», «lluTonoruuyecknue OCHOBBI  TUTHOPHIHOTO  CKpermuBaHusy, «Meitosy,
«B3aumoielicTBUE aNJIeNbHBIX T€HOBY, «[ €eHeTHUEeCKUE KapThl PAaCTEHUH, )KUBOTHBIX U YEJIOBEKA,
«l'eneTuka mnomna», «3aKOHOMEPHOCTH HACJIEIOBAaHHUSA, CLEIJIEHHOTO C mojomy, «Kapuotumsl
YeloBeKa W JKUBOTHBIX», «Buuel wu3meHunBoCTH», «MoOaupuUKaMOHHAS W3MEHYUBOCTHY,
«HacnenoBanue pesyc- ¢akropa», «'eHeTHKa Tpynn KpoBw», «MyTalmoHHasT H3MEHYUBOCTHY.
Obopydosanue:  MoJenu-anIUMKaMu  «MOHOTHOPUIHOE  CKpELIUBaHHEY,
«HemonHoe noMuHMpoBaHue», «{urndpuaHoe cKpenuBanmey, «llepekpect XxpoMocoM», MUKPOCKOTT U
MuKpomnpenapat «/Ipo3odunay (Hopma, myTanuu GOpMbI KPBLUIEEB U OKpACKH Tena), repoapuit «I'opox
IIOCEBHOI».
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Jlabopamopuvie u npakmuueckue pabomul:

JlabopaTopHas padora No 5. «U3yueHue  pe3yabTaToB MOHOTHOPUTHOTO "
JTUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopHas pabora Ne 6. «l/3yuenune MOIUGUKANUOHHOW H3MEHUYHBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO PAA U BAPUALIMOHHON KPUBOI».

JIaGopatopnast pabora Ne 7. «AHanm3 Myrauuii y Apo30(uiasl Ha TOTOBBIX
MUKpOIIpenaparax.

[Ipaktudeckas padora Ne 2. «CocTaBiieHHE M aHAJIN3 POIOCIOBHBIX YEJIOBEKaY.

Tewma 7. Cenexuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHU

Cenekuusi Kak Hayka M TIpolecc. 3apOoXxICHHE CeNeKIWd W AoMecTtukanus. Yuenue H.U.
BaBuioBa 0 TIEHTpax MPOUCXOXKIACHHUS M MHOTrooOpasusi KyJIbTYpHBIX pacTeHuil. LleHTpsl
MIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJ1a, IITAMM.

CoBpemMeHHbIE METO/bl CeNeKIMHU. MaccoBbli M HMHIUMBUAYAIbHBIH OTOOPHI B CENEKLUU
pacTeHuii u )kUBOTHBIX. OLieHKa IKcTepbepa. biin3kopoacTBeHHOE cKpeluBaHue — MHOpUIMHT. Yucras
nunus. CKpelMBaHue YUCThIX JIUHUM. ['eTepo3uc, unu rudpuanas cuna. HepoacTBeHHOe CKpelmBaHme
— ayrOpuausr. OtnanéHHas rudbpuauszanus u e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 U MOJy4YeHHe
MOJIUIIIOUOB. JloCTHXKEHMSI CENEKIIUN pacTeHU, d)KUBOTHBIX 1 MUKPOOPTaHU3MOB.
buoTtexHonorust kKak oTpacib MPOU3BOACTBA. [ eHHasl MHXKeHepUs. DTanbl CO3/1aHUs PEKOMOMHAHTHON

JAHK u TPAaHCTEHHBIX OPraHU3MOB. Knerounas nHxkeHepus. KileTouHble KynbTypBhl.
MUuKpoKIIOHaIbHOE pa3MHOXEHNE pacTeHuN. KitonnpoBanue BBICOKOIIPOYKTUBHBIX
CENBCKOXO35MCTBEHHBIX OPraHU3MOB. Okojoruueckue U 3tudeckue mnpodiaemsl. MO —

TeHEeTUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.
ﬂ eMoHcmpayuu.
Ilopmpemuer: H.W. BaBunos, .B. Muuypun, I'.J[. Kapneuenko, M.®. 1BaHoB.
Tabnuywsl u cxemol: kapTa «LleHTPBI IPOUCXOXKIEHUS M MHOTO00pa3ust KyJbTYPHBIX PACTEHUI,

«IToposr JTOMAIIHUX  KUBOTHBIX», «Copra KYJIbTYPHBIX pacTeHHID,
«Otnanénnas rudpunuzamusn», «PadoTer akanemuka M.®. MBanosay, «Ilomumion sy,
«OOBEKTBI OMOTEXHOIOTHM, «Knerounsie KYJIBTYPBI 51 KJIIOHUPOBAHHEY,

«KoHcTpyupoBaHue 1 epeHoc reHoB, XPOMOCOM.
ObopydosaHue: MYISKU TUIOAOB U KOPHEIUIOJAOB JUKUX (OPM U KYJIBTYPHBIX COPTOB
pacteHuid, repoapuii «CellbCKOX035HCTBECHHBIEC PACTCHHS.
JlabopamopHuvle u npakmuyeckue pabomoi:
Okckypeusi «OCHOBHBIE METOABI M JOCTHXKEHUS CENeKIMU pacTeHUl W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHILIMIO, IUJIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIA Yy4acTOK, B TEIIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC
Tema 1. DBomrolIMOHHAsA OMOJIOTHUSA

[IpennocelIky BO3HUKHOBEHUS 3BOJIOIMOHHON TEOpUU. DBOIOIMOHHAS TEOpUsl U €€ MeCTO B
Oouosnoruu. BiusHue 5BOTIOIIMOHHON TEOPUH HAa pa3BUTHE OHOJIOTHH U IPYTHX HAYK.

CunerenbcTBa sBoMONMK. [laneoHToNmOrnYeckue: MOCIe0BaTeNbHOCTh MOSIBICHUS BUIOB B
MAJICOHTOJIOTUYECKOM JIeTOMUCH, nepexoHble (opMbl. buoreorpaguueckue: CXoACTBO M pazivuue
¢bayH 1 paop MaTepuKkoB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJICTBA M pa3iuyusi SMOPHOHOB pa3HBIX BHJIOB I103BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKUE: TOMOJIOTHYHBIE, aHAJOTMYHbIE, PyIUMEHTApPHbIE OpPraHbl, aTaBU3MBbI.
MonekynsipHO-OMOXMMUYECKHE:  CXOJACTBO  MEXAaHHW3MOB  HACJIEJICTBEHHOCTH M  OCHOBHBIX
MeTa0O0JIMYeCKUX MyTel y BCeX OpraHu3MOB.

OBomonnonHas teopus Y. [lapsuna. Ilpeanocbuiku BO3HUKHOBEHHs AapBUHHM3MA. J[BHKyIue
CHJIBI 3BOJIIOUMHU BUAOB 1o JlapBuHYy (KM30BITOUHOE pa3sMHOXKEHUE MPHU OTrPaHUYECHHOCTH
pecypcoB,  HeompenenéHHas  M3MEHYMBOCTh, OOph0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN OTOOD).

Cunretnueckass Teopus odBomoruu (CTD) u €€ OCHOBHBIC MOJIOKECHHUS.

Muxkpossosronus. [lomyssiiuys kak euHULA BUIA U SBOJIIOLIUH.

JBrwkymie cuibl ((hakTophl) HBOJIONUM BUAOB B MpUpoje. MyTalMOHHBIA Mpouecc Hu
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KOMOMHATHBHAA U3MEHUUBOCTD. [lomynsiimonHbIe BOJIHBI U ipeti reHoB. M3051smms 1 MUurpanusi.
EcrectBenHblit 0TOOp — HanpaBIstonuii hakTop 3BosoIH. POPMBI €CTECTBEHHOTO 0TOOpA.
[Tpucnoco6neHHOCTh OpraHu3MoB KaK  pe3yibTaT HBOJIIOLIUH. [Tpumepsr
MPHUCTIOCOONIEHMIA Y Oprann3MoB. ApoMop(h03bl U UAMO-AAANITAIH.
Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BUA00OPa30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

Makpo3BoIrOLHs. Dopmbl IBOJIIOLUM: ¢dunernyeckas, JIMBEPreHTHas,
KOHBEpPreHTHas, napauienbHas. HeoOpaTuMocThb 3BOIIOLMH.
[Ipoucxoxaenue OT  HECNEeUUaIN3UPOBAHHBIX IIPEJIKOB. [Tporpeccupyromas

crienuanu3anus. AarnTuBHas pajauaius.
Llemoncmpayuu.

Hopmpemeui: K. Jlunneit, XK.b. Jlamapk, Y. Japsun, B.O. Kosanesckuii, K.M. bap, 3. ['ekkens,
®. Mromiep, A.H. Ceseprios.

Tabnuysr u cxemol: «Pa3BuTHE OpraHmdyeckoro Mupa Ha 3emie», «3apOoJbIlIM MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepuxcy, «DopMbl OOpHOBI 3a CYIIIECTBOBAHHE,

«EctectBenHsiii 0T60p», «MHOTOOOpa3ue copToB pacTeHuit», «MHOToOOpasue Mmopoja KUBOTHBIXY,
«Ilonymaunm», «MyTanoHHas MU3MEHUYUBOCTH, «ApoMop(o3bI»,

«Unnoanantanumn», «O0mas aereHepauus», «JBrkymue cuibl 3Bosonuny, «Kapra- cxema
Mapuipyra MTyTEIIEeCTBUSA Y. lapsunay, «boppba  3a  cymiecTBOBaHUEY,
«IIprcnocoOIeHHOCTh OpPTaHU3MOBY, «I"eorpaduyeckoe BHJI000pa30BaHUE,
«DKOJIOTHYECKOE BUA000Pa30BaHHE.

ObopydosaHue: KOJIEKIMSI HACEKOMBIX C Pa3JINYHBIMU THUIIAMU OKPACKU, HA0Op TIOJ0B U CEMSH,
koJutekuust «[IpuMepsl 3alUTHRIX MPUCITOCOOIEHUH Y )KUBOTHBIX», MOJIeTh « OCHOBHBIE HAITPaBJICHUS
IBOJIIONHHY, 00bEMHAA MOAENb «CTpOEHHE FOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KoJuiekus «OopMbl COXpaHHOCTH UCKOMAEMbIX )KUBOTHBIX U
pacteHuii», Mozenp anmumkanusa «llepekpéct XpomMocom», BIIAXKHBIE Mpenaparsl «Pa3Butne
HacekoMmoro», «Pa3BuTtHe JATYIIKW», MHKpoIpenapar
«/Ipo3odunay (Hopma, myranuu GopMbI KPUTHEB U OKPACKH TeEJIa).

JlabopamopHvle u npakmuyeckue pabomoi:

JlaboparopHas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHION.

JlaGopatopHas  pabora Ne 2. «OmucaHue  MNPUCIIOCOOJEHHOCTH  OpraHu3Ma H eé
OTHOCHUTEJIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 3emiie

JloHay4Hble IIPEACTABICHUS O 3apOKJICHUHU XKU3HU. HaydHble rUNIOTE3bl BOSHUKHOBEHMS KU3HU
Ha 3emuie: abMOreHe3 M MaHcrepMus. XUMHUYECKash 3BOJIIOLMS. AOHMOTEHHBIH CHHTE3 OPraHUYeCcKHX
BEILIECTB M3 HEOPraHUYECKUX. OKCIHEPUMEHTAIbHOE MOJATBEPKIACHUE XHUMHUYECKON HBOJIIOLMH.
Havaneubie sTansl 6uonorunueckoit somonun. 'nnoresa PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYpP U BO3HUKHOBEHHME NMPOTOKIETKH. [lepBbie kineTku u ux 3sontonus. opmupoBaHue OCHOBHBIX
IPYIN )KUBBIX OpraHu3MoB. Pa3Butue xu3Hu Ha 3emse 1o HpaMm u nepuoaaMm. Karapxeit.
Apxeiickasg u mpoTeposoiickas 3psl. [laneo3olickas spa u e€ nepuoabl: KeMOPUNHCKUN, OPAOBUKCKHIA,
CUJIYpUHCKHM, I€BOHCKUI, KAMEHHOYT OJIbHBIM, IEPMCKHIA.

Me3o030iicKas 5pa U €€ epUOAbL: TPUACOBBIN, FOPCKUH, MEIIOBOM.

KaitHo30lickass 2pa u €€ mepuoAbl: MAJNECOT€HOBbIM, HEOT€HOBBIM, aAHTPOINOT€HOBBIM.
XapakTepHucTuka KJIUMaTta M TE0JIOTMYECKUX MPOLIECCOB. OCHOBHBIE ~ 3Tarlbl
ABOJIIOIMH PACTUTEIBHOTO U )KUBOTHOTO MHpa. ApoMop(do3bl Y pacTEHHUI U JKUBOTHBIX.

[losiBnenue, pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro MUpa Kak OTpakxeHue 3BOIoLNH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI
OpraHU3MOB.

DOBOJIIOIMSL  4eloBeKa.  AHTpPONOJIOTMS  Kak  Hayka. Pa3BuTHe  NpeICTaBlI€HUNA O
MPOUCXOKACHUM 4YelloBeKa. MeTo/bl u3ydeHust aHTpornoreHe3a. CXOJICTBa U pa3iinuvs 4YeloBeKa U
AKUBOTHBIX. CHCTEMaTH4YECKOE MOJIOKEHNUE YETOBEKa.

JBmxymue cuibl (pakTopbl) aHTpornoreHe3a. HacnencTBeHHass HN3BMEHUYUBOCTh U €CTECTBEHHBIN
otbop. ObmecTBEeHHBIN 00pa3 )KU3HH, U3TOTOBICHHE OPYAUN TPYAA, MBIILICHUE, PEUb.
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OcHOBHBIE CTaJIMM M BETBU HBOJIIOIMU YEJIOBEKA: aBCTpaJIONUTEKH, YenoBek ymensiil, Yenosex
npsaMoxoaamui, Yenosek Heanaepranbckuii, YemoBek pazymHblil. Haxoaxku MCKOIaeMbIX OCTaTKOB,
BpeMsl CyIIeCTBOBaHUs, 001aCTh pacpoCTpaHeHust, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KHU3HH, OPYAHUS.

UYenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BpONEOUHAsE (eBpa3uiickas), Herpo-
ABCTPAJIOUTHAS (’xBaTropualibHas), MOHTOJIOUTHAS (a3uarcko-amMepuKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH TPEICTABUTENICH YEIOBEYECKUX pac K YCIOBUSAM CyliecTBOBaHHs. EauHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

Lemoncmpayuu:
Ilopmpemui: ®. Pequ, J1. Ilactep, A.W. Onapun, C. Muinep, I'. FOpwu, Y. JlapBuHn.

Tabnuywi U  cxemol: «BO3HUKHOBEHHUE ComHeyHoi CHUCTEMBI», «Pa3zButne
OpPraHNYeCKOro MUpPay, «PacturenpHas KIJIETKa, «KuBoTHas KIJIETKa,
«IIpokapuotuyeckas KJIETKAY, «CoBpeMeHHas CUCTEMA  OPraHUYEeCKOTO MHUPay,

«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA M YEJI0BEKOOOPa3HbIX 00€3bIH»,

«OCHOBHBIE M€CTa MaJICOHTOJIOTUYECKUX HAXOJO0K MPEAKOB COBPEMEHHOTO UYEJIOBEKa,
«/IpeBHenmme O, «/IpeBHue O, «IIepBble COBPEMEHHBIC O,
«YenoBedeckue pace».

Obopyoosanue: mynsixu «lIpoucxosxxaenne yeaoBeka» (OFOCTBI aBCTPATONUTEKA, TUTEKAHTPOTIA,
HeaH/iepTaliblia, KPOMaHbOHIIA), CIIENKU WU N300pakeHNs KAMEHHBIX OPY/IHil IEPBOOBITHOTO YEIOBEKa
(kaMHH-uOTITIEpBI, pyOmia, ckpebna), TeoXpoHOJOTHYecKass TaOnuia, KouleKiusa «Dopmer
COXPAHHOCTH MCKOIAaeMbIX KHUBOTHBIX U PaCTEHUID.

JlabopamopHule u npakmuyeckue pabomoi:

[Ipaktuueckass pabora Ne 1. «M3ydeHue HCKOMAEMbIX OCTAaTKOB PACTEHUN U KUBOTHBIX
B KOJUIEKIIHUSIX).

DOKCKypcHsi «IBOJIIOIKS OPraHUYECKOro Mupa Ha 3emiie» (B E€CTECTBEHHO-HAYYHBIM WIIH
KpaeBeTUECKHI MY3€ei).

Tema 3. Opranu3Msbl U OKpY>KaroIas cpeaa

DKOJIOTHSI KaK Hayka. 3aJladyd U pa3fesibl 3KOJOTUH. MeToAbl SKOJOTHYECKHX HCCIIEIOBaHUM.
DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl 06UTaHUs OPraHU3MOB: BO/IHAS, HA36MHO-BO3IYIIIHASI, TOYBEHHAs, BHYTPUOPTaHU3MEHHASI.

Okonoruueckue (Qaktopel. Knaccudukamus skonoruyeckux (akTopoB: aOuMOTHYECKUE,
OuoTHYeCcKHe U aHTpororeHHsle. JlelicTBre 3K0I0rn4eckix (PakKTOpoB Ha OPraHU3MBI.

Abuotuueckue (pakTopbl: CBET, Temieparypa, BiaxHocTb. DotonepuoausMm. [Ipucnocobnenus
OpPraHU3MOB K JIEHCTBHUIO a0HMOTHYECKNX (haKTOPOB. bruosiornueckue puTMsl.

buotnueckue dakropsl. Buapl 6MOTHYECKHX B3aMMOAECUCTBUN: KOHKYPEHIIHS, XHUIIHUYECTBO,
cum6buo3 u ero ¢opmel. Ilapasutusm, Koomepauus, MyTyald3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMCHCAIU3M, HEUTpaau3M. 3HaueHHe  OMOTHYECKHMX  B3aUMOJICHCTBUI IS
CYIIECTBOBaHUS  OPraHMW3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XapaKTEPUCTUKU MOy asauur. OCHOBHbBIE IOKA3AaTENN MOMYISILIUU: YUCICHHOCTb,
IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLMs. [[MHAMUKa YHCIEHHOCTH MOMYJISALUU U €€
perynsuus.

Lemoncmpayuu:

Ilopmpemui: A. I'ymbonbar, K.®@. Pynbe, 3. I'ekkens.

Tabnuyst u cxemwi: xapta «lIpupomgHbie 30HBI 3emum», «Cpeapl OOUTaHUS OPTraHU3MOBY,
«Doronepuoausmy, «llomynauun», «3aKOHOMEPHOCTH POCTa YUCICHHOCTU MOMYJSLUH UHPY30pUU-
Tydenbkuny, «[lumesbie nenmy.

JlabopamopHvle u npakmuyeckue pabomoi:

JIaGoparopHas pabota Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTeHuit
U3 pa3HbIX MECT OOUTAHUY.

JlaGopatopHass pabota Ne 4. «BnusHue cBeTa Ha POCT M DPa3BUTHE YEPEHKOB KOJIEYCay.

IIpaktuyeckas pabora Ne 2. «[loacu€r MIOTHOCTH MOMYJSLMNA Pa3HBIX BUAOB PACTCHUII.

Tema 4. CooOriecTBa 1 9KOJIOTHYECKHUE CHCTEMBI

Coo0miecTBO OpraHu3MoB — OHoleH03. CTpyKTypbl OMOIIEHO3a: BHUJOBas, NPOCTPAHCTBEHHAs,

Tpoduueckas (nuiieBas). Bunpl-noMmuHantel. CBs3u B OMOIIEHO3E.
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Dkonornyeckue cuctemsl (3kocuctemsl). [lonsTre 06 sxocucteme u 6roreorienose. @yHKIMOHATbHbIE
KOMIIOHEHTBI SKOCHCTEMBI: MPOIYIEHTHI, KOHCYMEHTHI, PeayleHThl. KpyroBopoT BemecTB U MOTOK
SHEpPruu B 3KocucteMe. Tpoduyeckue (NMHUIIEBBIE) YPOBHU SKOCHCTEMBI. lluieBpie Lenu M CeTu.
OcHOBHBIE MTOKA3aTEIN YKOCUCTEMBI: OMoMacca, MPOIyKIUs. DKOJIOTHYECKHE MUPAMUIBI: TPOAYKIIHH,
YHUCICHHOCTH, Ouomaccel. CBOICTBa HKOCHUCTEM: YCTOMYMBOCTb, CAMOPETYISLUs, pa3BUTHE.
Cyxkueccus.

[Ipupoansie SKOCHCTEMBI. ODKOCUCTEMBI 03€p M peK. OKOCHCTEMa XBOMHOIO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOT€HHbIE 3KOCHCTEMBI. ATpPOIKOCHUCTEMBI. YpboskocucTeMBI.
Buonornyeckoe u X03s1CTBEHHOE 3HAYCHUE arpO’KOCUCTEM M YPOOIKOCHCTEM.

buopasnooOpasue kak (akTop YCTOWUMBOCTH 3KocucTteM. CoXpaHCHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenne B.M. Bepnaackoro o 6uocepe. ['panunsl, coctaB u crpykrypa ouocdepsl. JKusoe
BemecTBO U ero pynakuuu. OcodeHHOCTH Ouochepsl Kak rio0anbHOM PKOCHCTEMBI. JIMHAMHYECKOe
paBHOBecHe U oOpaTHast cBsI3b B Ouocdepe.

KpyroBopoTs! BemecTB 1 OMOT€OXUMHYECKIE IUKIIBI JIEMEHTOB (YTiIepo/a, a3oTa).
3oHanbHOCTH OHOCchepbl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Omocdepe 3emumn. AHTPOTIOTEHHBIE W3MEHEHHS B Oumocdepe.
['moGanbHBIE 3KOJIOTHYECKHE TTPOOIIEMBI.

CocymecTBoBaHHE TpUPOABI M deioBedecTBa. CoxpaHeHHe OHOpa3sHOOOpa3HWs Kak OCHOBA
ycroitunBoctr Omocdeprl. OCHOBa pPAlMOHAIBHOTO YIPABJICHUS TPUPOTHBIMH pecypcaMH M HX
ucnoJib3oBanue. JloCTHKeHus: OMOJIOTHH U OXpaHa MPUPO/IbI.

Jlemoncmpayuu.
Ilopmpemur: A.Jlx. Tencnu, B.H. Cykaués, B.W. Bepnanckuii.
Tabnuysr  u cxemovr:  «llumesble  nenmu», «buornenos: COCTaB U CTPYKTypay,

«[Ipuponnsie coobmecTtBay, «llenmn nuTaHus», «OKOJOTUYECKass MHPAMHIA,
«buocdepa u yenoBek», «IKOCUCTEMA IIHPOKOTMCTBEHHOTO Jiecay, «IKOCHCTEMa XBOMHOTO JIECay,
«buoneHo3 BomoéMa», «ArporeHo3», «lIpuMepHble aHTPOMOr€HHBbIE BO3JCUCTBUS Ha MPUPOIY»,
«BaxkHelmme HCTOYHMKM 3arpsi3HEHUsT BO3JyXa M TPYHTOBBIX Bom», «llouBa — BakHeHmas
coctapisiomas ouocdeprb», «Pakropbl nerpagauuu moun», «llapHukoBbiil 3PdexT», «DPakTopbl
paZMoOaKTUBHOTO 3arpsisHeHusi Ouocdeprl», «OOmas crpykrypa Ouocheps», «PacmpocrtpaHenue
KU3HU B Orocheper,
«O30H0BBIH Kpan 6uocheps», «KpyroBopoT yriepoaa B 6uochepe», «KpyroBopot a3oTa B IpUpOAEL».
Ob6opynoBanue: MoJeNnb-anmuinkauusg «Tunuynble OUOIEHO3BI», TepOapuii
«PacturenbHble coo0IecTBay, KOJUIEKLIUU «buouenos, «Bpenurenu BAYKHEHIIINX
CEJIbCKOXO3SUCTBEHHBIX KYIbTYP», TepOapuu U KOJUIEKIIMHA PACTCHUM U )KUBOTHBIX, IPUHAATICKAIIUE K
pa3HbIM DJKOJIOTHYECKHMM Trpymnmnam ojaHoro Buaa, Kpachas xuura Poccuiickoit ®enepanuu,
M300paxKeHMs OXpaHsIeMbIX BUJIOB PACTECHUI U KUBOTHBIX.

19



TEMATHYECKOE INIAHUPOBAHME C ONIPEJEJJEHUEM OCHOBHBIX BUJIOB YUEFHOM JEATEJIBHOCTU OBYYAIOIIUXCA U

INVIAHUPYEMBIMHU OGPA3OBATEJIbHBIMHU PE3YJBTATAMU U3YYEHUSA PA3JAEJIOB

HanmMmenoBanue

SKMBOU IPUPOIBI

Ne /11 KomugectBo TDOrDAMMHEOE COICPKAHIE (OCHOBHBIE BUJIBI JCSTEIHBHOCTA 00YJarOIINXCS
Pa3nenoB 1 TeM ACOR porp ep
yaeOHOTro IpeameTa
Tema 1. buosiorusi kak Hayka
1.1 |buonorus B cucTEME HayK 1 buonorus kak Hayka. CBsi3u OMOJIOTHU C PackpbIBaTh COIEpKAaHUE TEPMUHOB U MMOHSITHI:
00111€CTBEHHBIMH, TEXHUYECKUMHU U JPYTUMHU HayYHOE MUPOBO33pEHHE, HAyYHass KapTHHA
€CTeCTBEHHBIMU HayKaMu, (usocodueii, MUpa, HAYIHBIH METOJ, THIIOTE3a, TeOpHsl,
peUrHeil, 9THKOIA, METO/IbI UCCIICIOBAHUSI.
N XapakTepru30BaTh OMOJIOTHIO KaK HayKy, €€
PCTETUKOU 1 TipaBoM. Posts Guonorun
. . MECTO U poJIb Cpeau APYTUX
B (OpPMHpPOBAaHMM COBPEMEHHOM  HAydyHOU
C 5 ecTeCTBEHHBIX HayK. [lepeuncnars
ikapTHEI MUpa. CHCTEMa OHONOTHYECKUX HAYK. las 516101 GHONOTHH B COOTBETCTRHE C
emoncmpavyuu: 00BEKTAMH M3YdEHHS.
[lopmpempsi: Y. [lapsun, I'. Mengens, H. K. HazpiBaTh BaXKHEHIITNE OTPACTH
Kounbuos, [lx. Yorcon u ®@. Kpuk. Tabnuyet u OMOJIOTUYECKUX 3HAHUH U 33]1a4M, CTOSIINE
cxemol. «MeToabl TO3HAHUS nepen ouosiorueit XXI B.
PKUBOM MPUPOIBDY
1.2 [MeToabl MO3HAHUS 1 MeTo1bl T03HAHUS )KUBOUM PUPOIBI PackpbIBaTh co/iep)KaHUE TEPMUHOB U MOHATHI:

(HaOIrI0ICHHE, SKCIIEPUMEHT, OIHCaHUE,
n3MepeHue, knaccupukalys, MoIeIupoBaHue,
cTaTucTUYecKas 0OpaboTKa JaHHBIX).
/lemoncmpayuu:

Hay‘IHBIﬁ MECTOO, MCTOJbI UCCIICAOBAHU .
XapaKTepI/I3OBaTB OCHOBHBIC MCTO IbI

MO3HAHUS KUBOU MpUpoOAbI: Ha6J'II-OI[eHI/Ie,

OKCIICPUMCHT, OIMUCAHUC, UBMCPCHUC,
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Tabauywvl u cxemol.: «KMeTOABIITO3HAHMS JKHUBOU
IPUPO B,

JlabopamopHule u npakmuueckue paoomol:
[IpakTnueckas padora Ne 1.

«Vcosib30BaHKE Pa3IMYHBIX METOJIOB MPU

M3YYCHUU OMOJIOTUUECKHX 0OBEKTOBY

KJIaccu(UKaIHsL, MOJICITUPOBAHUE,
cTaTHCTUYECKasi 00paboTKa JaHHBIX

IToro 4acos 1o teMe 2

Tema 2. JKuBble CMCTEMBI M HX OPraHU3alus

2.1 buonornueckue 1
CHUCTEMBI, MPOLIECCHI U
MX U3y4CHHE

"KuBblie cuctembl (OHOCHCTEMBI ) KaK
npeaMeT U3ydeHHs: ONOIOTHH.

OTnHUYue )KUBBIX CUCTEM

OT HeOpraHuyeckoit mpupoapl. CBoiicTBa
OMOCHCTEM M UX Pa3HOOOpa3He.

YpoBHU OpraHu3anuu OUOCUCTEM:
MOJIEKYJISIPHBIMA, OpTraHOUIHO-
KJICTOYHbI, OPraHU3MEHHBIH,
MOMYJSIUOHHO-BUIOBOIA,
PKOCHCTEMHBIN (OMO-T€OIICHOTUYECKHH ),
OroChepHBI.

Hayxku, n3yyaromiye OMOCUCTEMBI Ha
Pa3HBIX YPOBHSAX OpraHU3aI1H.
/lemoncmpayuu:

Tabauyst u cxemwvl: «OCHOBHBIE
MPU3HAKU KU3HU», «YPOBHU

PackpbIBaTh COIEPKAHNE TEPMHUHOB U MTOHSATUI:
crcTeMa, OMoIoTHYeCKas

CUCTEMa, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OHOCHCTEMBI, CBOMCTBA JKUBBIX CHCTEM, OOMEH
BELIECTB, PA3MHOXKEHUE, POCT, Pa3BUTHE,
HACJIEICTBEHHOCTh, N3MEHYUBOCTb,
pa3apaxxuMoOCThb, JHEPrO3aBUCUMOCTh, YPOBHU
OpraHu3aiuu Xu3Hu (OMOCUCTEM).
XapakTepu30BaTh MPUHLUIIBI

OpraHu3aui OUOCUCTEM: OTKPBHITOCTb, BHICOKAS
YIOPSA0YEHHOCTh, CAMOPET YIS,
MEPAPXUYHOCTb.

[lepeuncnars yHHUBEpCaIbHbIe CBOMCTBA KUBOTO:
€AMHCTBO XUMHUUYECKOTO

COCTaBa, Pa3IpaKUMOCTb, IABHKEHHE,
FOMEOCTa3, pOCT U Pa3BUTHE,
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OpraHu3aluy KUBOU IPUPOAbD». Moens
mosekyasl JJTHK

HACJIEICTBEHHOCTh, ©3MEHYMBOCTb,
ABOJTIONUS (TTPUCTIOCOOTICHUE

K U3MEHSIOIMMCs yciaoBusaM). [IpuBoanuts
MpUMEpPbl OMOCHCTEM PAa3HOTO YPOBHS
OpFaHI/I3aIII/II/I nu CpaBHI/IBaTI) HpO?IBJICHI/IFI
CBOMCTB JKMBOI'O HA Pa3HbIX YPOBHSX.

X apakTepru30BaTh OCHOBHBIE TTPOIECCHI,
MpOTEeKaroIne B ONOCUCTEMAX:

O0OMEH BELIECTB U MPEBPALLEHHUE

HHEPTUH, CAMOBOCIIPOU3BEIICHHE,
CaMOPETYJISIIIHS, Pa3BUTHE.

CoOmroaTh IpaBuiIa 6€peKHOTO
OTHOUIEHUSI K KUBOW TPUPOJIE

MToro yacos 1o TeMe

1

Tema 3. XuMu4ecKuii cOCTaB M CTPOEHHE KJIETKH

3.1

XUMHUYECKUI COCTaB
KJIeTKU. Boga u
MHUHEPAJIbHBIE COJTU

1

XHUMHAYECKUH COCTaB KISTKH. XUMHYSCKHE
DJIEMEHTHI:

MaKpO3JIEMEHTBI, MUKPOAJIEeMEeHTHI. Bona n
MUHEpaJIbHbIC BEIICCTBA.

OYHKIMK BOJbI U MUHEPATIbHBIX BEIIECTB B
kietke. [ToanepkaHue 0CMOTHYECKOTO
OajaHca.

/lemoncmpayuu:
/[uazpammul: «Pacnpenencuue

«PacnpeneneHI/Ie XUMHUYCCKUX

XUMHUYECKHUX AJIEMEHTOB B HEXKUBOM pupoac»,

PackpbIBaTh co/Iep)KaHHE TEPMUHOB U
MOHSATHUI: 3JIEMEHTBI-OHOT CHBI,
MaKPOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaAJIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JIUTIOJIb, BOJOPOJIHBIC CBSI3H;
ruApoGUIbHBIE ¥ THAPO(POOHBIE

BCIICCTBA.

0JTHO U3 CBOMCTB MBOro. Pactpenenars
XUMUYECKUE DIIEMEHTHI

o rpymnmnamM B 3aBUCUMOCTU

I[OKB.?»BIB@.TB CANHCTBO 3JICMCHTHOI'O COCTaBa KakK
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HIIEMEHTOB B )KMBOU Tipupoiey. Tabauyvl u
cxembl: «Ileprnonuueckas Tabnuua
XUMHNYCCKHUX JIEMCHTOB)),
«CTpOEHUEMOJIEKYIIBI BOJIbI»

OT KOJIMYCCTBCHHOT'O ITPCACTABUTCIILCTBA B
OpraHru3Me; XapakKTCpu3oBaThb poOJib

OTACJIbHBIX DJICMCHTOB.
BEISBISITE CBI3H MCXKY COCTaBOM,

CTPOCHHUECMMOJICKYJIbI XUMHUYCCKOTO COCIUHCHUA 1

ero (GyHKIIUAMH B KIIETKE

3.2 [benku. CoctaB u cTpoeHue benku. CocTaB U cTpoeHue OEIKOB. PackpbIBaTh COIEPKAHNE TEPMHUHOB U MTOHSATUI:
0EIIKOB AMUHOKHUCIIOTBl — MOHOMEPHI OEJIKOB. OeKy, MOJIMMEpPbl, MOHOMEPHI, AMUHOKHCIIOTHI,
He3zameHnMble 1 3aMEHUMbIE aMUHOKHCIIOTHI. MEenTHIHAs CBSI3b, IOJUIIETITU, TeHATYpalus.
AMHMHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYpBl  [XapakTepu3oBaTh OEIKU KaK KJIacC OPraHUYeCKUX
OEIIKOBOM MOJIEKYITHI (TTepBUYHAS, BTOPUYHAS, COCAMHEHUH; KITaCCU(UIIMPOBATH UX TI0 CTPOCHUIO
TpPETUYHAs U YETBEPTUYHAS CTPYKTYpa). (rnoOynsipHbIe U GUOPUILIAPHBIE OETIKN),
XUMHUYECKUE CBOMCTBA OEIKOB. MEPEYUCIIATh U XapaKTepu30BaTh PYHKIUU
bronornueckue GyHKIINNA OEIIKOB. OenKOB
/lemoncmpawuu:
Tabauywvl u cxemvi: «CTPOSHUE MOJIEKYJIIBI
Oenkay.
ObopyoosaHue: CBETOBON MUKPOCKOTI,
MUKpOTperaparbl
3.3 | ®epMeHTHI — DepMeHTHI — OMOJIOTUYECKUE KaTaTu3aTOPBhI. PackpsiBaTh cofepkaHre TEPMHUHOB U
OrooruyecKue CtpoeHue GepMeHTa: aKTUBHBIHN LIEHT, MOHITHIA: GEPMEHTHI, AKTUBHBIN LIEHTP,
KaTaJInu3aTopbl cyOcTpaTHasi Celu(pUIHOCTb. cyOcTpaTHas cenupuIHOCTh, KOQPEPMEHTHI,

KogepmenTsl. BuramuHsl.
OTnuuus pepMeHTOB
OT HEOPTAaHUYECKUX KaTaJIN3aTOPOB.

0eKN-aKTUBATOPHI U OCJIKU-UHIHUOUTOPBHI.
VKa3pIBaTh OTINYUS (PEPMEHTOB
0T HEOPraHMYECKUX KaTaJIM3aTOPOB.
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/lemoncmpavyuu:

Tabnuywr u cxemvr: «CTpoeHue
bepmenTay.

Obopyoosanue: 000pYyNOBaHHUE IS
[TPOBEIICHUS HaOIIOCHUH,
N3MEPEHMM, JKCIIEPUMEHTOB.
JlabopamopHhusie u npakmuyecKkue padomel:
JlaGopaTopnast padota Ne 1. «M3yuenue
KAaTaJIMTUYECKON aKTUBHOCTH ()epMEHTOB (HA
MpUMepe aMuIIa3bl

W KaTanas3bl)»

OOBACHATH POJIb (PepMEHTOB

B (DYHKIIMOHHUPOBAHUU KUBBIX CUCTEM, B
MPOMBIIIIICHHOCTH, B MEJIUIIUHE,

B TIOBCEJHEBHOM >KM3HU YEJIOBEKA

3.4

'YrineBoanl. JInnuael

YTrieBoapl: MOHOCaxapu bl (TIFOK03a, prudo3a u
ne3okcupr003a), rucaxapubl (caxaposa, JaKTo3a)
U TIoJIMcaxapu/ibl (Kpaxmal, TJIMKOTeH,
[1EJUTF0JI03).

buonoruueckue pyHKIUU YTI€BOIOB.

Jlunuapl: Tpuriuuepuisl, GocoIunuabl,
CTEpOUIbI.

['uapodunbHO-THAPOPOOHBIE CBOKCTRA.
buonoruueckre QyHKIUU JIUTHUIOB.
CpaBHEHUE YTIIeBOJOB, OEIIKOB U JIUIUJIOB KaK
MCTOYHUKOB dHEpruu. Jemoncmpayuu:
Tabnuywl u cxemol: «YTIACBOIBIY,

«JInmuaeDy.

Obopyooeanue: 00OpyroBaHUE

PackpbIBaTh COlepKaHUE TEPMUHOB U MOHSITHI:
YTJI€BO/IbI, MOHOCAXapUIbl, JUCAXapUIbl,
MoJIMCcaxapuIbl, TIIF0K03a, pud03a, 1e30KCHpu0o03a,
caxapo3sa, JJakT03a, MaJlbT03a, LIeJUTI0JI03a
(keTyaTka), Kpaxmall, TITIMKOT€H; JIUITH/IBI,
TPUTIIHIICPUIBI (KUPBI, Macia), (GochOTUIHIbI,
CTEpOUIbIL.

XapakTepu30BaTh YrieBObI, TUMUABI KaK
KJIACC OPraHUYECKUX COeTMHEHUN.
KnaccuduiupoBats yrieBoAbl U JTUITHIBI 10
CTPOCHUIO; IEPEUUCIIATH (PYHKIIUHU YTIIEBOJOB U
ITUTTUIOB.

CxemaTHuecKku U300pakaTb CTpPOCHHE

MOJIEKYJ YTJIEBOIOB, JIUHIOB
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VTS IPOBEICHUS HAOITIOICHH,
N3MEPEHUM, IKCIIEPUMEHTOB

3.5 |[HykienHoBbie Hyxknennossie kucnotsl: JJHKu PHK. PackpblBaTh COAEPKAHUE TEPMHUHOB U ITOHSATUI:
KuCJI0Tbl. ATD HykneoTusl — MOHOMEPBI HYKJIEMHOBBIX nezokcupudonykienHonas kucinora (JJHK),
kuciotT. Ctpoenue u pynkuuu JJTHK. pubdonykienHonas kuciora (PHK), nykieorun,
Crpoenue u pyakiuu PHK. AT®: crpoenue u MOJIMHYKJICOTUIHAS LETTh
(GyHKIMH. (MOMMHYKICOTHT), KOMILTIEMEHTAPHOCTD,
/lemoncmpavuu: ¢byaxiuu [JHK (xpanenue u nepengaua
[ lopmpemui: JIx. Yorcon, @. Kpuk, M. HacyeacTBeHHOM nHdopmanun); Buasl PHK
Yunkusc, P. @paHkiuH. (MH(pOpMaIOHHAas, TPAHCIIOPTHAS,
Tabnuywsl u cxemol: pudocomainbHas); aneHo3uHTpudocdar (ATD),
«Hyxnennossle kucnotsr; JJHK», MaKpO3prudeckas CBA3b.
«buocunres 6enka», «CTpoeHHE MOJIEKYIIbI XapakTepHu3upoOBaTh HYKJIEUHOBBIE KHCIOTHI KaK
ATDy. XUMHUYECKHUE COETUHEHNS U HOCUTEIN
ObopyoosaHue: CBETOBOU MUKPOCKOTI, HacJIeCTBEHHON HH(GOpMAITUH.
MUKPOITPENapaTsl OTMeuaTh 0COOEHHOCTU CTPOEHUS MOJIEKYJI
HykienHOBbIX kucioT (JIHK, PHK) u AT®.
CxeMaTu4ecku n300pakaTb CTPOCHUE
HYKJICOTHI0B, MOJIEKYJI HYKJIIEHHOBBIX
kucinot, ATD
3.6  Hcropusa u meToasl [{nTonorus — Hayka o kierke. Knetounas PackpeiBaTh cofepKaHne TEPMUHOB U

M3Y4YECHUS KIIETKH.
Knerounas teopus

TEOpUs — IPUMeEp B3aUMOJICHCTBUS UaeH U
(axToB
B HAYYHOM IMO3HAHHH.

MOHATUN: KJIETKA, LIUTOJIOTUS; PACKPBIBATH
COZEpKaHUE MTOJI0KEHUI
KJIETOYHOU TEOpUHU.
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MeToabl U3y4EHHUsI KIIETKH.

/lemoncmpayuu: [lopmpemboi:

A. JleBenryk, P. I'yk, T. l1IBann, M.
[Ineinen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBOH MUKPOCKOII,
MUKpOIIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX
MOAKTepUAIbHBIX KIETOK; PUCYHKH C
MUKpO(pOTOrpapusiMu KIETOK, OJTy4YEHHBIE C
TOMOIIBIO

CBCTOBOI'O 1 3JICKTPOHHOT'O MUKPOCKOIIa

[lepeuncnarh U XxapakTepu30BaTh OCHOBHbBIE
METO/1bl U3yYEHUS KJIETKU: (IPUTOTOBJICHHUE
Cpe30B, OKpalllMBaHUE, MUKPOCKOIIMPOBAHUE,
LEeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK U
TKaHEH)

3.7

Kietka
KaK I[eJIOCTHASA
SKUBAs CUCTEMA

KiteTka Kak 1ieocTHasd )xuBas cucrema. Oomue
MpPU3HAKU KJIETOK: 3aMKHYTasi Hapy»KHas
MeMmOpana, moJiekynbl JJHK kak renernueckui
amnmnapar, cucrema cuHTe3a 6enka. Tumbl
KJICTOK:

PyKapuOTHYECKas U MPOKApUOTUYECKAs.
Oco0eHHOCTH CTPOEHUS

MPOKAPUOTUYECKOU KIIETKH.

Krnerounas crenka 6akrepuit. CtpoeHue
PYKapUOTHUECKOU KIeTKU. OCHOBHBIE OTINYMS
pPacCTUTEIbHOMN, )KMBOTHOUW U TPUOHOMN KIIETKH.
[ToBepXHOCTHBIE CTPYKTYPBI — KJIIETOYHASI CTEHKA,
TIIMKOKAITUKC, UX (QYHKITUH.
[TnazmatudeckasimemOpaHa, ee CBONCTBa

U QYHKIHH.

PackpbIBaTh CoiepKaHUE TEPMUHOB U TOHSATUIA:
KJICTKH (9YKapHOTHYECKas, TPOKAPUOTHYECKAS),
Ma3MaTrdeckas MeMOpana (masmaieMma),
CIMKOKAJIMKC, TPAHCIIOPT BEIIECTB (TACCUBHBIMN,
AKTUBHBIN), SHIOIUTO3 ((ParornuTo3, MUHOIMTO3),
PK30LIUTO3, KIETOUHAS

CTCHKA, HYKJICOU]I.

CpaBHHBATh MEX Ty COO0M

PYKAPUOTHYECKUE U MPOKAPUOTHIECKHUE KIIETKU;
OTMEUYaTh CXOJACTBO U PA3IU4Us B CTPOCHUU
KIIETOK OaKTepuil, >)kKUBOTHBIX, PACTCHUN U
rpuOoB
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/lemoncmpavyuu:

llopmpempwi: A. JleBenryk, P. I'yk, T.
[[[Bann, M. lIneinen, K. bap, P.
Bupxos.

Tabauywvl u cxemwvi: «CTpoeHue
PYKAPUOTHIECKOU KIETKI», «CTPOCHHE )KUBOTHOM
KIeTK», «CTpoeHue

pacTUTeIbHOMN KIeTKN», «CTpoeHUEe
[IPOKAPUOTHUYECKON KIIETKH.
ObopyoosaHue: CBETOBOW MUKPOCKOTI,
MHKpPOTIpenapaThl paCTUTEIHHBIX,
PKUBOTHBIX U OaKTEPHATBHBIX KIETOK

3.8

CtpoeHnue
PYKAPUOTHUYECKON KIIETKU

[{uTomnazma u ee opraHounabl. OqHOMEMOpaHHBIC
opranousl kinetku: IIIC, anmapar ['onbmku,
JTN30COMBI.

[losyaBTOHOMHBIE OPraHOUIbI KJIETKH:
MHUTOXOHJIPUH, TIJIACTHIBI.

[IporcxoxaeHne MUTOXOHIpUI U TuiacTua. Bubl
[UIACTHI.

HememOpaHHbBIE OpraHOM/IbI KIIETKH: PHOOCOMBI,
KJICTOUHBIA LIEHTD,

L EHTPUOJH, PECHUUKH, KTYTUKU. DyHKINUU
OPraHoOMJI0B KJIETKH.

BxiroueHusl.

SAnpo — perynsTopHblii HeHTp Ki1eTku. CTpoeHue
sipa: simepHasi 00oJouKa,

KapuoIia3Ma, XpOMaTHH, SAPBIIIKO.

PackpbIBaTh COlepKaHUE TEPMUHOB U MOHSITHI:
[IUTOTLJIa3Ma, OPraHOUbI,
pHAoMIa3MaTudeckascets (DI1C), anmapar
["01b1KH, TU30COMBI, BaKyOJIb, MUTOXOHIPHUH,
M1aCTUBI (XJIOPOIUIACTHI, XPOMOILIACTHI,
IEHKOIIIACTHI), PUOOCOMBI, MUKPOTPYOOUKH,
KJICTOYHBIN LEHTp (LIEHTPOCOMA), PECHUUKH,
PKTYTHKH, BKIIIOUCHHUSI, SIAPO, siepHas 000JI04Ka,
KapHoIlIa3Ma, XpOMATHH, SAPBIIIKO, XPOMOCOMBI.
OnuceIBaTh CTPOCHUE YYKAPUOTHUECKON KIETKU
M0 U300paKEHUAM U

Ha MUKpOIpenaparax;

KIIAaCCH(HUITMPOBATH OPTaHOMIBI
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XpomocoMmbl. TpaHCTIOPT BEIIECTB B

KJICTKE.

/lemoncmpavwuu:

Ilopmpemui: A. JleBenryk, P. I'yk, T.
[[[Bann, M. lIneinen, K. bap, P.

Bupxos.

Tabauywvl u cxemvi: «CTpoeHHE
PYKAPUOTHIECKOU KIETKI», «CTPOCHHE )KUBOTHOM
KIeTKN», «CTpoeHue

pacTUTENBHOMN KIETKN», «CTpoeHune
[IPOKAPUOTHUECKOMN KIETKHY,

«Ctpoenue siapa kinetkn». Qbopydosarue:
CBETOBOW MHUKPOCKOII, MUKpPOTIpEnapaThbl
[PACTUTENBHBIX U )KUBOTHBIX KJIETOK.
Vlabopamopnsie u npakmuueckue paoomaol:
JlaGopaTopnas pabota Ne 2. «M3ydyenue
CTPOEHUS KJIIETOK paCTEHUI, ’)KUBOTHBIX U
OaKkTepuil MOl MUKPOCKOIIOM Ha FOTOBBIX
MUKpoIpenaparax U X OMHCAHUE

B 3aBUCUMOCTHU OT 0COOEHHOCTEN UX CTPOEHUS
(onmHOMEMOpaHHBIC, TByMEMOpaHHEIE,
HeMeMOpaHHBIC); ONUCHIBATh (PYHKIIMU Ka)I0TO
OpraHou/a B KJIETKE.

XapakTepr30BaTh KJIETOYHOE 4JIpO KaK MECTO
XpaHeHus, nepeaadu (yABOCHHE XpOMOCOM) U
peann3anuu (TpaHCKPUIIKS) HACIeICTBEHHOM
MH(OPMAaLUU KIETKH.

[lepeuncnaTh 1 ONKMChIBaTh KOMIIOHEHTHI si/ipa U
X QYHKITUH;

CxemMaTH4HO U300pakaTh CTPOCHHE
[PACTUTEIHHOM ¥ )KUBOTHOM KJIETKUA. OOBICHATH
OHOJI0rHYecKOoe 3HaYeHNE TPAaHCIIOPTAa BEILECTB B
KIICTKE

I1Toro yacoB 1o TeMe

Tema 4. )I(Pl?oﬂe}leﬂTeHLHOCTb KJIIETKH

4.1

(OOMEH BELIECTB.
[TmacTuueckuii 0OMeH.
doTocunTes.

IXeMOCHHTE3

OOMEH BeIleCTB, MJIM META00IU3M.
AccumMusius (IMIacTUuecKuii oOMeH) u
MUCCUMUIIALINS (PHEPTETUYECKUIT

00MEH) — JIB€ CTOPOHBI €HHOIO

PackpbIBaTh COJiCp)KaHNE TEPMUHOB U TIOHSITHIA:
0OMeEH BEIECTB U

peBpalleHue SHepruu (MeTaboH3Mm),
ACCHUMUJIALINS, IUIACTUYECKHA OOMEH,
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nporiecca  Merabommsma.  Ponb  3aKOHOB
COXpaHEHHs BEIIECTBA U SHEPTUU

B [OHUMAaHWM MeTabonu3Ma. TwHrbl
oOMeHa  BeIIecTB:  aBTOTPOQHBIA |
rerepoTpodHbii. Pois  depmeHTOB B
00OMEHE BEIIECTB U IPEBPAIICHUH SHEPTUN
B KiIeTKe. DOTOCUHTES.

CBeToBas 1 TeMHOBas (a3l POTOCHHTERA.
Peakuuu porocunreza. DPPEeKTUBHOCTD
doTocuHTE3A.

3HadyeHne GOTOCUHTE3a /IS )KU3HUA HA
3emute. BimsiHue ycnoBuii cpenibl

Ha (POTOCHHTE3 U CITOCOOKI MOBHITIIEHUS €T0
MPOJYKTUBHOCTH Y KYJbTYPHBIX PACTECHUIL.
XeMOCHHTE3. XEeMOCHHTE3UPYIOIIHE
OakTepuu. 3HaYCHHE XEMOCHHTE3a IS
PKU3HU Ha 3eMIie.

/lemoncmpawuu:

[lopmpempsi: K. A. Tumupsizes.

Tabauywvl u cxemvi: «XJIOPOILIACTY,
«DoTocuHTE3»

ITUCCUMIISLINS, SHEPTETHIECKUI OOMEH,
dorocunTes, poTonus, hpochopunupoBanue,
[EPEHOCUYHUK IIPOTOHOB, XEMOCHHTE3.
OnuceiBaTh (POTOCUHTE3, TPOIECCHI,
MPOTEKAIOIIKE B CBETOBOM M TEMHOBOM (hase.
BrIsSBISITE MMPUYIUHHO-CJICACTBCHHBIC CBA3U
MeEX /1y IOTJIOIIEHUEM COJTHEUHOM dHeprun
XJIOpOo(GUIIIOM U cuHTE30M MoJiekysl ATO.
CpaBHI/IBaTI) HCXOOHBIC BEUIECCTBA, KOHCUYHBIC
MIPOJYKTHI M YCIOBUS IPOTEKaHUS PEaKnn
CBETOBOM M TEMHOBOH (ha3bl (POTOCHHTE3A;
CpaBHUBATh POTOCUHTE3 U XEMOCHHTE3.
OneHuBaTh 3Ha4eHHE (POTOCUHTE3A U
XEMOCHHTE3a JJIs1 )KU3HU Ha 3eMIie

4.2

DHepreTUYecKuii 0OMeH

9HepreTI/I‘IeCKI/Iﬁ O0OMEH B KJIETKE. Pacmemnnenue

BEILIECTB, BBIJICJIEHUE U aKKyMYJIMPOBaHUE
SHEPTHH B KJIETKE. DTarbl SJHEPT€TUYECKOTO
oOMeHa.

[mkomu3. bpoxxeHuen ero BUbI.

PHEPTeTUYCCKU OOMEH, TITHKOJIH3,
MOJIOUHOKHCIIOE OpOKEHUE, CITUPTOBOEC
OposkeHue, OMOJIOTHYeCKOe
OKHCIIEHUE, KJIETOYHOE IbIXaHUE,

PaCKpBIBaTB COACPIKaHNUC TCPMHUHOB 1 MOHSATHH:
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KucnopoaHoe okucieHnue, Wi KJIeTOYHOe
nerxanue. OKUCIUTEIIHLHOE
dochopumpoBanne. DPPEKTUBHOCTD
PHEPreTHuecKoro oOMeHa.
/lemoncmpavuu:

Tabnuywt u cxemol: « TUBITATAHUSY,
«MeTtabonu3m», «MUTOXOHIPUS,
«OHepreTUUecKuii 0OMeH»

ITUCCUMIIALINS, (PepMEHT.

Xapaktepru3oBaTh 0OMEH BEIIECTB U
[IpeBpaLICHUE YHEPTUH (META00IN3M) KaK
OJHO UX CBOICTB JKHBOTO.

[lepeuncnarb 0COOEHHOCTH

MJIACTUYECKOTO U SHEPTETHYECKOTO

0oOMeHa B KJIETKE; YCTaHABIUBATh
B3aUMOCBSI3b MEXKIY HUMHU.

Paznuyath TUIIEI 0OOMEHA BEIIECTB B

KJIETKE: aBTOTPO(HBIN U

reTepoTpodHBIN.

OmnUCHIBAaTh ATAMBI SHEPTETUIECKOTO OOMEHA
(TTOITOTOBHUTENBHBIN, OECKUCIOPOTHBIH,
KHCJIOPOTHBIN)

1 CPaBHUBATh X MEXIY COO0M. XapaKTepru30BaTh
[PEaKIUU TTIMKOJIN3a, OPOKEHHS, KIETOYHOTO
ITBIXaHMSI; BBISIBJISITH IPUUYUHHO-CIIEICTBEHHBIE
CBS3M MEXKY TVIMKOJIN30M, KJICTOYHBIM JbIXaHUEM
1 cuHTe30M MoJiekyl AT®. CpaBHuUBaTh
P(h(HEKTUBHOCTD OECKUCIOPOTHOTO 1
KHCIIOPOJIHOTO

OTaIloOB

4.3

BbuocunTe3 Oenka

Peakiuu MaTpuyHOro cuHTE3a. I'eHeTnueckas
uHpopmanus u JIHK. Peanuzanus renernueckon
MH(pOpPMALIUHU B KIIETKE.

PackpeiBaTh cOolepKaHHE TEPMHUHOB U
MOHSATHM: reH, TeHETHYECKUN  KOJI,
MATPUYHBIA CUHTE3, TPAHCKPUIILIKS,
TPaHCIALUS, KOJOH, aHTUKOOH,
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['eHeTHUECKUI KOJ UETO CBOMCTBA.
Tpanckpunuusa — matpuusbii cunTe3 PHK.
Tpancisiius — buocuHTe3 Oenka. ITarbl
TpaHcasuuu. KoaupoBaHnue aMuHOKHUCIIOT.
Pose pubocoMB OrocHHTE3€E OemKa.
/lemoncmpavwuu:

[ lopmpemui: H.K. Konp1os.

Tabauywvl u cxemwr: «Ctpoenne [JTHK»,
«CTpoeHue U QyHKIIMOHUPOBAHUE TeHay,
«Cuntes Oenkay, «Pemmukarus JIHK»,
«['eHeTHYEeCKUH KoY.

ObopyoosaHue: MOACTV- aNTIITUKAITAN

«Y nBoenne JJHK u Tpanckpunnms»,
«buocunres 6emka

prudocoma, LIeHTpaJIbHAas JorMa,

MOJIEKYJISIpHAst OMOJIOT UL

OnpenensiTb CBOWCTBAa TEHETUYECKOTO KOJIa
(TPUILIETHOCTD, OJTHO3HAYHOCTb, BBIPOKACHHOCTH,
YHUBEPCAJIbHOCTh, HEMEPEKPHIBAEMOCTb,
HEenpepbrIBHOCTH). ONUCHIBATh 3Tallbl pealin3aluu
HacJIeCTBEHHO M MH(POpPMAIIUU B KIIETKE.
CpaBHHMBATh PEaKIIMA MAaTPUIHOTO
cuntezamoiiekyn PHK u Genka B kinetke

4.4

Hexknerounsie Gopmbl
PKU3HU — BUPYCHI

HexkneTounbie popmbl 3KU3HH — BUPYCHI.
VcTopusi OTKPBITHSI BUPYCOB

(/1. Y. UBanoBckuii). OCOOCHHOCTH CTPOCHUS U
PKU3HEHHOTO IIUKJIa BUPYcOB. baktepuodaru.
bonesnu pacteHuil, )KUBOTHBIX U YEJIOBEKA,
BbI3bIBacMble BUpycamu. Bupyc
uMMyHoAeduiuTa yenoreka (BUY) —
B030ynuTens CIIM/la. O6paTHas TpaHCKpHUIILUA,
peBepTasa u uHTerpasa. [lpodpunakrrika
pacmpoCTpaHeHUs] BUPYCHBIX

3a00J1€BaHHH.

PackpbIBaTh co/iepKaHNE TEPMUHOB U MOHATHH:
BUPYC, BUPYCOJIOT U, KaIllcu, 6akrepuodar,
BHpYC UMMYyHOaehunuTa yenoeka (BUY),
OHKOI'€HHBIE BUPYChI. XapaKTepH30BaTh BUPYCHI
KaK HEKJIETOUHYIO (OpMY )KM3HH; 0COOEHHOCTH
CTPOCHUS U

PKU3HEIEATEIbHOCTH BUPYCcOB. ONUCHIBATh
PKU3HEHHBIH LUK BUPYCOB UMMYHOIe(UIINTA
YEJIOBEKA; pa3anyarh Ha pucyHkax BTM
((Bupyc TabauHO

Mo3aukH), 6akTepuodar, BUY.
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/lemoncmpavyuu:
[lopmpemui: 1. 1. IBaHOBCKMIA.
Tabauysl u cxemol: «Bupycbi»,

supyca CIIN1a, 6akrepuodaray.
Obopydosanue.: moaens ctpykTypsl JJHK;
MarHUTHAsE MOACIh-alTUINKAIUS
«CTpoeHHE KIETKH»

«bakrepuodarm»; «CTpoeHune u >KU3HEHHBIN [IAKIT

O60CHOBBIBAaTh U COOIIOAATH MEPHI
PO(PUIAKTUKH PacIPOCTPAHEHUS
BUPYCHBIX 3a00JIeBaHUM (peCIIUpaTOPHEIE,
PKEJTYZI0YHO- KUIIEYHBIE, KIIEIIEBON
pHIIePanuT, BUY-undexmmst)

Toro 4acos o teme 6

Tema 5. PasMHo:KeHHMe W MHAUMBHMAYAJIbHOE pPa3BUTHE OPraHM3MOB

5.1 DPKM3HEeHHBIN MK KIETKH. 1
[lenenune kneTku. Muto3

HuTtepdasza u MUTO3.

[Ipoueccel, mpoTekaroire B uHTepdase.
Pennukanus — peakius MaTpUYHOTO CUHTE3a
JIHK. Ctpoenue xpoMocoMm.

XPpOMOCOMHBIN HA0Op — KAPUOTHII.
JIMTIIOMTHBIN 1 TaTJIOMAHBIN XPOMOCOMHBIE
HaOopbl. XpomaTuibl. L{uTonoruueckue OCHOBBI
Pa3MHOXKEHUS U MHAWBUYaTbHOTO PAa3BUTHUS
opranu3MoB. [lenenue kineTku — Muto3. Ctaauu
muTo3a. [Iporiecchl, MPOUCXOaIINe HA PA3HBIX

[Iporpammupyemasi rubesb KIETKH —
aIIoITO3.

K1eTOYHBIN IMKII, MW )KU3HEHHBIHN ITUKI KICTKH.

CcTaJusiaX MHUTO3a. Bronornyeckuii CMbICI MUTO34.

PackpbIBaTh CoiepKaHUE TEPMUHOB U TOHSATUIA:
KJICTOYHBIN LIUKII, UHTEp(Da3a, peayrnKaius,
XpOMOCOMa, KapUOTHIIL, TarlJIONTHBIH,
ITUTITIONTHBIA XPOMOCOMHBINA Habop,
XpOMAaTH/Ibl; MUTO3 €r0 CTauu: npodasa,
MeTtadasa, anadasa, renodasa.

OnuchIBaTh )KU3HEHHBIH UKIT KIETKH;
MEPEYUCIIATh U XapaKTepPU30BaTh MEPHO/IbI
KJICTOYHOTO 1IMKJIA, CPABHUBATh UX MEXKIY
COOOM.

OnuchIBaTh CTPOEHHE XPOMOCOM,
KapHOTUIIOB OPraHW3MOB, CPaBHUBATb
XPOMOCOMHbBIE€ HA0OPHI KIETOK.
CpaBHMBATh CTaIMU MUTO3A.
PaznruaTh Ha MUKpOITpenapaTax
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/lemoncmpavyuu:

Tabauywl u cxemol: «KIETOUHBIA UKD,
«Permukanusa JIHK», «CtpoeHue XxpoMOCOMBI»,
«MHUTO3»; MarHUTHAsI MO/JIEJb-aNTUTHKAIHS
«/Jlenenue knetkn»; moaens JJHK.
ObopyoosaHue: CBETOBOM MUKPOCKOIT U
MuKporipenapar «Kapuoknnes B KjieTKax KOpEIKa
TTyKa.

JlabopamopHhusie u npakmuyecKkue padoomel:
JlaGoparopHas paboTa Ne 3.

«HaOmronenne MyuTo3a B KJeTKax KOHYHKA

KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax»

M PUCYHKaX cTaJuu MHUTO3a. PackpsIBaTh
OHMOJIOrMYECKU CMBICII MUTO3a

5.2

DopMbl
[Pa3MHOXKEHUS
OpraHru3MOB

DopMbI pa3MHOXKEHHUS OPraHU3MOB: OECII0JIOE 1
10JIOBOC.

Bupl 6ecriosioro pa3MHOXEHUS: JIETICHUE
HaJIBOE U IIOYKOBAHKE OJTHO-

1 MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHME,
BEreTaTHBHOE Pa3MHOKEHUE.
VckyccTBEHHOE KIIOHUPOBAHUE
OpPraHu3MOB, €T0 3HaYEHUE

IITISICCIICKIIHH.

[lonoBoe pa3MHOXKEHUE, ErOOTINYUS OT
0eCIoI0ro0.

/lemoncmpavyuu:

PackpbIBaTh co/iepyKaHHe TEPMUHOB U
MOHATHUI: pa3MHOKEHHE, KIIOH, TTOJIOBBIE
KJICTKH (TaMeThl), SUIICKIICTKA,
CIIepMaTO30H I, 3UT0Ta, JCJICHHE HAJIBOE,
MOYKOBaHME, CIIOPYJISIHS, pparmMeHTaIus,
BEreTaTUBHOE Pa3MHOXKEHHE, CEMEHHOE
[Pa3MHOXCHHE, OTIBICHHE, IBOMTHOE
OTUIOIOTBOPEHUE, TTOJIOBBIE JKEIE3bl,
CEMEHHUKH, SIMYHUKH, OTIIOIOTBOPEHUE

(HapyxHoe,
BHYTPEHHEE).
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Tabauywl u cxemvi: «POPMBI

Pa3MHOKEHUSI OPraHU3MOBY, «/[BOWHOE
OILUIOJOTBOPEHUE YIIBETKOBBIX

pacTeHuit», «Jlenenue kieTku 0aKTepuny,
«BereratuBHoe

pa3MHOXKEeHHE pacTeHU», «CTpoeHHE MOJIOBBIX
KIJIETOK»

XapakTepu30BaTh 0COOCHHOCTH

W 3Ha4YeHUE OSCII0JIOro U IMOJIOBOTO CIIOCO00B
[Pa3MHOKCHHSL.

Br11esTh BUIBI OECIIOJIOr0

[Pa3MHOKCHHUS;, BBISIBIISTH B3aMOCBSI3H MEKTY
(dhopmamu U clocoOamMu Pa3MHOKEHUS, U X
OMOJIOTMYECKAM 3HAYEHHEM.

Brnajers mpuéMamMu BEreTaTHBHOTO
Pa3MHOKECHHS KYJIbTYPHBIX pacTeHUH (Ha
MprMepe KOMHATHBIX).

XapakTepru30BaTh MOJIOBBIC KIICTKHU:
STUTICKJICTKH, CTICPMAaTO30H/IbI; BBISBIISATH
0COOECHHOCTH

MXCTPOCHHUSI

5.3

Meiio3

Meiio3. Cramun Meiioza. IIpoueccs,
MPOUCXOMSIIME HAa CTaaAusIX MeHno3a.
[loBegeHne XpOMOCOM B MEHO3E.
Kpoccunrosep. buosiornyeckuii cMbici 1
3HAYEHUE MeHo3a.

lemoncmpayuu:

Tabnuywl u cxemvl: «JleIeHUE KIICTKU,
«Meno3».

Obopyoosanue: monens JIHK; marautHas
MO/IEJTb-alMIIUKAITAS

«Jlenenue KIeTKu»

PackpbIBaTh Co/Iep)KaHNE TEPMUHOB U

MOHSATHUI: MEH03, KOHBIOTAIHS XPOMOCOM,
nepeKpECT (KPOCCHHTOBEP) XPOMOCOM,

raMeThlI.

XapakTepu30BaTh MEHO03 KaK CIOCO0 KIETOYHOTO
NEeJICHSI; ONTMCBIBATh MEHO3 M0 CTa/IUsM;
CpaBHUBATh CTAJMU MEH03a M MUTO3A.

Paznuyath Ha pUCYHKAX CTaIuH Mei03a;
[PacKphIBaTh OMOJOTUYECKOE 3HAYCHHE

Meno3a
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5.4 (O0pa3zoBaHue U ["ameTorenes — mpoiiecc 00pa3oBaHuUs MOJIOBBIX  [PaCKphIBAaTh COJIEPIKAHUE TEPMUHOB U TIOHSITHIA:
[Pa3BUTHE MTOJOBBIX KJIETOK Y’)KMBOTHBIX. ramMeToreHes, CriepMaToreHes, OOTeHes,
KJIETOK. [TonoBbI€ xene3bl: CEMEHHUKHU U STMYHHUKH. CIIEpMATO30M1, aKpOCOMa, SIMIIEKIIETKA, OJISIpHbIE
OnI010TBOPEHHE O06pa3oBaHuEe U Pa3BUTHE MOJIOBBIX KJIETOK — TeabIA.
rameT (CrepMaTo30u, sIMIIEKIeTKa) — Xapakrepu3oBaTb 0COOEHHOCTH
CriepMaTOTeHE3 U raMeTOTeHe3a Yy JKMBOTHBIX M €ro CTaJluu;
oorene3. OCOOEHHOCTH CTPOEHUS MOJIOBBIE KJIETKU dKUBOTHBIX M OMTUCHIBATH MPOIIECC
SIMIEKJIETOK U CIIEPMATO30M/10B. UX pa3sBUTHS.
OnnonotBopenue. [lapreHorenes. CpaBHUBATH CIIEPMATOT€HE3 U OOTECHE3.
Hemoucmpauuu: OnuceIBaTh OIINIOJJOTBOPCHHUCE, OMOJIOTHYECKOE
Tabauywl u cxemol: «lIpssiMoen HenpsiMoe 3HAYCHUE OITIONOTBOPEHHS
pa3BuTue», «l'amerorenes
Y MJICKOTIUTAIONIUXH YeTloBeka». Qbopydosanue:
MO1eTb MeTa(a3sHOW XPOMOCOMBI, MUKPOCKOTI,
MuKpornpenapatbl «CriepMaTo30u/Ibl
MJICKOITMTAIOIIETO, «SIHIIeKIeTKa
MJIEKOITUTAIOILIET 0.
Vlabopamopnsle u npakmuueckue paoomaul:
JlaGopaTopnast padota Ne 4. «3ydenne crpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITpernaparax»
5.5 MHauBHyanbHOE pa3BUTHE NHauBuayanbHOE pa3BUTHE (OHTOTEHE3). PackpbIBaTh COJEpKaHNE TEPMUHOB U

OpPraHUu3MOB

OMOpHOHATIBHOE PAa3BUTHE
(3mOpHoreHes). Dtansl SMOPUOHATIBHOTO PA3BUTHUS

Y HO3BOHOYHBIX KUBOTHBIX:

MOHSTHIA: OHTOTEHE3, SMOPUOTEHE3, 3UT0Ta,
mpo0iieHne, 6IacToMepsl,
MopyIa, Oactyna, 6J1acToens,
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npoOieHne, racTpyIsius, OPraHOTeHE3.
[locTamOproHanbHOE pa3BuTHE. TUIIBI
OCTAMOPHUOHAIBHOTO Pa3BUTHSL:

psiIMOE, HE MPSAMOE (JIMYMHOYHOE).

BnusiHue cpenpl Ha pa3BUTHE

OpraHu3MoB; (GaKTOPbI, CIOCOOHBIE BHI3HIBATH
BPO’KJICHHBIE YPOJICTBA.

Poct u pasButue pacteHuil. OHTOreHes3
[IBETKOBOTO PACTE€HHUS: CTPOCHHE CEMEHHU, CTaIun
Pa3BUTHUSL

/lemoncmpawuu:

Tabauyst u cxemol: «OCHOBHBIC CTAIUN
oHTOTeHe3a», «IIpsMoe 1 HempsMoe pa3BUTHEY,
«/IBOMHOE OTIIIOAOTBOPEHUE YIIBETKOBBIX
pacTeHu»

racTpysia, HeMpysa, OpraHoreHes;
3apO/IBIILIEBBICIIUCTKU: IKTOAEpMa, ME30IEpPMa,
PHTOJIEPMa; TOCTIMOPUOHAIBHOE Pa3BUTHE:
[psIMO€ U HenpsAMoe (JINYMHOYHOE);
MeTamop(o3, Meracropa, MUKpOCIopa,
MBUIBLIEBOE 3€PHO, CIIEPMUH, 3apO/IbIILIEBbII
MEIIIOK, JBOMHOE OTUIOIOTBOPEHHUE.

OnpenensiTb 3Tanbl SMOPUOHATBHOTO Pa3BUTHS
XOPAOBEIX HA CXEMaX U IMperaparax U ONMMUCbIBATH
MPOLIECCHI, TPOUCXOASIINE Ha KaXK]IOM 3Tarle.
CpaBHI/IBaTI) NEPHUOABLI OHTOTCHE3A, IMPIMOEC U
HenpsiMoe (JJMYMHOYHOE) MOCTAIMOPHUOHAIBHOE
Pa3sBUTHEC, 3apOAbIIIN YCJIOBCKA U IPYTUX
XOPAOBBIX.

OOBACHATH OMOJIOTHYECKOE 3HAUCHHUE PA3BUTHS C
MeTaMop(ho30M;

OTpULIATENILHOE BIUSIHUE AJIKOTOJIsI, HUKOTHHA U
IIPYTUX TepaTOTEHHBIX ()aKTOPOB Ha pa3BUTHE
3apo/Iblllia YeJIOBEeKa.

OnuceIBaTh MPOIECC IBOMHOTO

OILIOJOTBOPCHUS Y IBETKOBEIX paCTeHI/Iﬁ

I1Toro uacoB 1o TeMe
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Tema 6. HacaeacTBeHHOCTh H H3MEHYHBOCTh OpraHusmMoB

6.1 [eHeTnka — HayKa 1 [Ipenmer u 3axauu reHeTuku. Posib PackpbIBaTh COIEpKAaHUE TEPMUHOB U MOHSITHI:
0 HACJIEICTBEHHOCTH 1 [IUTOJIOTUU U SMOPHOJIOTUH B r'eH, TCHOM, T€HOTHII, PEHOTHUII, XPOMOCOMBI,
M3MEHYMBOCTH CTaHOBJICHUU I'eHeTUKU. Brian QJUIeNIbHBIC TeHBI (JUIEJN ), TOMO3UTOTa,

[POCCUICKHUX M 3apyOe)KHBIX YUCHBIX B Pa3BUTHE  [(€TEPO3UT0TA, JOMHUHAHTHBIN MPHU3HAK (IF'CH),
TeHETUKU. MeToIbl TeHeTHKH [PEIECCUBHBIN MPHU3HAK (T€H), YUCTasl TUHUS,
(ruOpUI0TOrUYECKHH, ruOpu.

[IATOTCHETUYECKUH, MOJICKYJISIPHO- [lepeuncriarh u XapaKTepru30BaTh METOIbI
TEHETHYECKUM). TEHETUKH: THOPUJIOJIOTHIECKUH,

(OCHOBHBIE T€HETHUYESCKUE TOHATHSL. [MATOTCHETUYECKUH, MOJIEKYIISIPHO-
['eHeTndeckas CHMBOJIMKA, HCTIOJIb3yeEMas B TEHETUYECKU; TOMUHAHTHBIE M PEIIECCUBHbBIC
CXeMax CKpeluBanuil. Jemoncmpayuu: MPU3HAKKA PACTEHUH U )KHBOTHBIX.
[lopmpempsi: I'. Mennens, T. Mopran, H. 1. [T0JIB30BATLCS TeHeTHUECKOM

Basuiios, C. C. UeTBepuKos, TEPMUHOJIOTUEH U CUMBOJIUKOMN JIst

H. B. Tumodees-PecoBckuii. 3aIlMCH TeHOTHUIINYECKUX CXEM
ObopyoosaHue: MOCIb- ANIUTAKALIAS CKpCLLBAHMS

«MoHOTHOPUTHOE CKpEIIMBAHKEY, TepOapuid

«["opoXx MOCEeBHOW»

6.2 [3aKOHOMEpPHOCTHU 1 3aKOHOMEPHOCTH HACIIEOBAHUS PackpbiBaTh CoJiep)KaHUE TEPMUHOB U
HacjIeI0BaHuUs TIPU3HAKOB. MPU3HAKOB, YCTAHOBIICHHBIC MOHATHI: MOHOTHOPHUIHOE CKpEIIBaHUE,
MoHOTHOpUTHOE [". Mengenem. MoHnorubpuaHoe ckpemuBanue.  (peHOTUNUYECKUE TPYIIIIBL,

CKpeIIMBaHUE 3aKOHEeTMHOOOpa3usi THOPUIOB MIEPBOTO rUOPUI0TIOTHUECKUNA METOI,

ITOKOJICHHUA. HpaBI/IHO JAOMUHUPOBAHUS. 3akoH
PpaCclICTINICHU A IIPU3HAKOB. I'unote3a 4MCTOTHI
raMcrT.

[lonHOEH HEmoIHOE JAOMHUHHUPOBAHUC.

YHUCTBIC JIMHUU, JOMUHUPOBAHHUEC I'CHOB (HOJ'IHOG,
Hel'IOJ'IHOG), pacliCijiCeHue

B ITIOTOMCTBC.

OnuceIBaTh MCTOAUKY MTPOBCACHUA
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/lemoncmpavyuu:

[lopmpempui: T'. Menpens.

Tabauysl u cxemwvr: «MoHOTHOpUAHOE
CKPEUIMBAHHE U €T0 IUTOTEHETHYECKast OCHOBAY,
«3aKOH pacUIeTUICHNUS ¥ €0 HUTOr€HETHIECKas
0CHOBa», «3aKOH YMCTOTHI TaMET.
Obopyoosanue:

MO JIeJTU -aNTITHKa « MoHOTHOpHIHOE
CKpelurrBanuey, «HenomHoe JOMIUHUPOBaHKEY,
repbapuii «I"opox OCEeBHOW»

['. MeH1eneMOnBITOB 110 U3YYECHUIO
HacJIe0BaHUs OJJHOM Mapbl IPU3HAKOB Y
ropoxa IOCEeBHOIO.

PackpbiBaTh cofiep:kaHue 3aKOHOB €IMHOO0pa3us
rUOpUIOB TIEPBOTO TTOKOJICHUS M 3aKOHA
pacuieruieHusi. OOBACHITH TUIIOTE3Y YU CTOTHI
ramMeT. 3amuChIBaTh CXeMbl MOHOTUOPHIHOTO
CKpEIIUBaHMS, OOBICHATH €r0 IIUTOJOTHYECKUE
OCHOBBI U peliaTh

reHeTUYECKHE 3a1auu

Ha MOHOTUOPHIHOE CKpPEIINBaHUE

6.3

JluruGpunoe
CKpelMBaHUE. 3aKOH
HE3aBUCUMOT0
HACJIEZIOBaHUS IPU3HAKOB

JlurnOpuHOE CKpeIrBaHue. 3aKOH
HE3aBHCHMOT'0 HACJIeJJOBAHUSI IPU3HAKOB.
[[uTOoreHeTn4ecKre OCHOBBI AUTUOPUTHOTO
CKpEILMBAHMUS.

AHaNU3UpYIolIee CKpeliBaHue.
lcnosib30BaHKE aHATU3UPYIOILIETO
CKpEILUBAHUS ISl ONIPEICIICHUS

reHoTuma ocoou. Jemoncmpayuu:
[opmpempi: I'. Menaenb.

Tabauywvl u cxemol: «JIurudpuaHOE
cKpelrBanuey, «LlutTonoruyeckrie 0OCHOBBI
MUTrHOPUIHOTO CKpeluBanusy. Obopyoosanue:
MO/I€TTb- aNMIINKAIUS

«IurnbpuHoe CKpeIuBaHue

PackpeiBaTh  cojep:kaHue
TOHSTHHN: JTUTHOPHUTHOE
AHATTM3UPYIOIIEEe CKPEIINBaHNUE.

OnuceiBaTh ONbITE . Mennenst

110 U3YYCHHIO HACJICIOBAHMS JIBYX Map MPU3HAKOB
y TOpoXa IOCEBHOTO.

PackpbpIBaTh CoJIepKaHKE 3aKOHA
HE3aBHCHMOTOHACIIEAOBAHUS TIPU3HAKOB.
[IpuMeHATh MaTEeMaTUYECKHH pacueT ¢
MOMOIIILIO MeToaa MIEPEMHOKCHHS
BEPOSTHOCTEH W 3alUCh C  IOMOIIBIO
(EHOTUMUYECKUX PAIUKATIOB

pacileryieHus TPU3HAKOB Yy MOTOMKOB TIO
(beHOTHITY U TEHOTHITY.

3anuchIBaTh CXEMbl AUTHOPUIHOTO

TEPMUHOB U
CKpeIIUBaHHE,
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CKpClInBaHu, 00BACHATE €r0
HUTOJIOTUYCCKHUEC OCHOBBI U PCIIATh

reHETUYECKUE 3a/1a4i Ha JUTHOpHUIHOE
CKpELIVBaHUE

6.4

CLeIUIEHHOE HACIEI0BaHIE
MPU3HAKOB

CuermieHHOe HacleoBaHue pu3HakoB. Pabora T.
Moprana 1o crernjieHHOMY HacJIeIOBAHUIO TE€HOB.
Hapyiienue clierieHnsi TeHOB B pe3yJbTaTe
KPOCCHHTOBEPa. XPOMOCOMHAas TEOPUS
HAaCJIeICTBEHHOCTH.

['eneTnyecKkne KapThl.

lemoncmpayuu: [lopmpemuor: T.

Mopran. Tabnuywl u cxemsi:

«Metio3y,

«['eHeTYeCKHE KapThl PACTE€HUH, )KUBOTHBIX U
YeIIOBEKay,

«B3anmoielicTBUE aJuIeIbHBIX T€HOBY.
ObopyoosaHnue: MAKpoOTIpeTiapaT

«/Ipo3odunay» (Hopma, myraruu GopmMbl

KPBLIBEB U OKPACKU Teja), MUKPOCKOII,
Moaenb-anmiukanus «llepekpéct xpomocomy.
JlabopamopHhbsle u npakmuyecKue paoomul:
Jlaboparopuas padota Ne 5. «3yuyenue
pe3yabTaTOB MOHOTUOPUTHOTO

U TUTUOPUIHOTO CKPEIIMBAHUS

PackpblBaTh  COJEpKaHWE TEPMHUHOB U
MOHATHM: CLIECTNIECHHOE HACJIEIOBAHUE
MPU3HAKOB, PEKOMOMHAIINS T€HOB,
MEHETUYECKHUE KapThl XPOMOCOM, MOPTaHUAA.
Ha3niBaTh OCHOBHEIE IOJIOKEHUS
XPOMOCOMHOM TEOpUHU

HacieacTeeHHocTH T. Moprana;

[PacKphIBaTh cojaepxkanue padboTsl T.
MopraHa 1o CUerIeHHOMY

HAaCJIEe0BaHUIO T€HOB U IPUYHHBI
HapyLIEHUs CUEIIIIEHUS MEX Ty TeHAMH.
3anuChIBaTh CXEMbI CKPELIMBAHMS MPU
CLEIUICHHOM HacJeI0BAHUU, OOBSICHSTD
MPUYMHBI PEKOMOHHAILIUY T€HOB,

OIIPENEIATh YUCIIO TPy

Ha COCIIJICHHOC HACJICA0OBAHUC

CHCIIJICHHWA I'CHOB; PCIIaTh 'TCHETUYCCKUEC 3a1a4n
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y Ap030(UIBl HAa TOTOBBIX

MUKpOTIperapaTax»

6.5 ['eneruka nona. ['eneTuka nona. XpoMOCOMHOE OIIPEEIECHUE PackpblBaTh COAEPKAHUE TEPMHUHOB U ITOHSATUI:
HacnenoBanue npu3HaKoB, Mojia. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. XPOMOCOMHBIN HAOOP, ayTOCOMBI, TIOJIOBBIE
CIETIJICHHBIX C TTOJIOM ['oMoraMeTHbIE U TETEPOTaMETHBIC OPTaHU3MBL.  [XPOMOCOMBI, TOMOTaMETHBIH 1101,

HacnenoBanue npru3HAKOB, CIIETUIEHHBIX C reTeporaMeTHBIN
[1OJIOM. [10J1, CLIETIJIEHHOE C 110JI0M HacJe10BaHNe
/lemoncmpavwuu: [IPU3HAKOB.
Hopmpembl; I'. Mennens, T. M()praH’ H.N. OOBACHITH IIUTOIOTUUECKHE OCHOBBI
Basuios. XpPOMOCOMHOT'O MEXaHU3Ma OIIPE/ICJICHNUS 10J1a Y
Tabnuywl u cxemsi: «I'eHETHKA TIOTIAY, PasJIMYHBIX OPraHNU3MOB.
«3aKOHOMEPHOCTH HACJIeIOBAHNMS, CIIeTIeHHOoro ¢ [CPABHUBATH 3aKOHOMEPHOCTH HACICI0BAHHS
nojoM», «KaproTunsl 4esoBeka M KMBOTHBIX»  [IPU3HAKOB, CLHCIUICHHBIX U HE CHCTITICHHBIX
criosioM. Pemate
TEHETUYECKHE 3a7]aul Ha HACJIEOBaHNE
CLEIIJICHHBIX C [TOJIOM IPU3HAKOB

6.6 [I3MeH4nBOCTb. 3MeHYnBOCTh. BUbI N3MEHYMBOCTH: PackpbIBaTh COEP)KAHNE TEPMUHOB U
HenacnencrtsenHas HEHACJICJICTBEHHAs U HACJIEJICTBEHHAsI. MOHSATUI: N3MEHYMBOCTb, HACIEACTBEHHAs
M3MEHUYUBOCTb Posb cpenbl B HEeHACIEACTBEHHON H3MEHYMBOCTH. [M3MEHUYMBOCTD, HEHACIIEACTBEHHAs

XapakTepucTuKa MOIU(DUKAIIOHHOM
M3MEHYNBOCTHU.

BapuanuoHHbII psl M BapuallMOHHAs KpUBasi.
Hopma peakuuu npusHaka.

KonndecTBeHHBIE M KaUE€CTBEHHBIE TPU3HAKU U X
HOPMa PEaKIUu.

CBoiicTBaMOaM (PUKAITMOHHON

N3MEHYUBOCTH.

M3MEHYMBOCTh, MOJIU(DUKAITMOHHAS
M3MEHYMBOCTh, BAPHAIIMOHHBIN PsJ, BAPUAHTA,
BapuallMOHHAs KpHBas, MpU3HAK, HOpMa
[pEaKIINK, KOJIMYECTBEHHbBIE U KaYECTBEHHbIE
MPU3HAKU.

KnaccuduuupoBaTs BUIBI

W3MEHYNBOCTH U BBISBIATH UX
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/lemoncmpavyuu:

Tabnuywl u cxemol: «BUIbI U3MEHYUBOCTHY,
«MouduKaroHHass U3MEHYHBOCTHY.
JlabopamopHhusie u npakmuyecKkue padomel:
Jlaboparopuas padora Ne 6. «3y4ueHue
MOU(UKAITMOHHONW U3MEHYUBOCTH, IOCTPOCHHE
BApUAIIMOHHOTO Psijia U

BAPUALIMOHHON KPUBOID)

OHoI0rMuecKre 0COOEHHOCTH.

[lepeuncnars CBOMCTBA

MO U (UKAITMOHHOW U3MEHYUBOCTH U OOBSICHATD
e€ 3Ha4YCHUE JJIsI OPraHU3MOB.

Pa3nnuarh KOJTUYECTBEHHBIC U

KaueCTBEHHBIC NMPU3HAKHU; CTPOUTH
BapUAIIMOHHBIN s/, BAPUAITMOHHYIO KPUBYIO,
BBHIYUCIISITH CPEIHEE 3HAUCHUE TIPU3HAKA

6.7

HacneacteenHas
M3MEHYNBOCTE

HacnencTBeHHas, I TeHOTHITHYECKAS
N3MEHYNBOCTE. KoMOMHaTHBHAS
M3MEHUYUBOCTh. Mel03 1 MOJIOBOW MPOLEecc —
OCHOBAa KOMOMHATUBHOM M3MEHUYNBOCTH.
MyTanoHHas U3MEHYUBOCTb.
Krnaccudukanuys MyTanuii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.

UacToTa 1 npuYMHbBI MyTaluii. MyrareHHbie
(haKkTOpHI.

3aKOH TOMOJIOTUYECKUX PSIOB

B HaclieJCcTBeHHOM n3menunBoctu H. U.
BasuiioBa. BHesiiepHasi HaclIeICTBEHHOCTD
1 U3MEHYUBOCTbD. /lemoncmpayuu:

Ilopmpemui: I'. ne ®pus, H. U. BaBunos.
Tabauyst u cxemovl: «MyTallMOHHAS

PackpbIBaTh COEP)KAHNE TEPMHUHOB U
MOHIATHN: HACIECICTBEHHAs N3MEHYUBOCTb,
KOMOHWHATHBHAs N3MEHYHUBOCTb, MyTaLlUOHHAS
M3MEHYNBOCTb, MyTaHT, MyTallMH:

TE€HHBIC, XPOMOCOMHBIE, T€HOMHBIC;
MOJIMIIION M, AHEYIUIOUANSI, MyTare€HBl.
XapakTepru30BaTh HACIEICTBEHHYIO
M3MEHYHUBOCTD; (POPMYIMPOBATH 3aKOH
TOMOJIOTHYECKUX PSAJIOB

B HACJIEACTBEHHON n3Menuusoctu H. U.
BaBuioBa 1 0OBSICHATH €ro

3HAaYeHUEeAIs] OMOJIOTHH U CEJEKLHU.
KrnaccupunupoBaTb MyTalliy: FeHHBIE,
XpPOMOCOMHBIE, TEeHOMHBIE U IPUBOJAUTH IIPUMEPBI
MyTaLu.

OOBACHATH MPUYUHBI BOZHUKHOBEHHUS
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M3MEHYHBOCTbY.
ObopydosaHue.: MUKPOCKOI, MUKpOIIpenapar
«Apo3odunay (Hopma, MyTaruu GopMbI KPbLUTHEB
U OKpacka

Teja); KOMHaTHbIE PACTEHHSI C IECTPON OKpacKoi
JTCTHEB.

JlabopamopHhbvie u npakmuueckue papomoli:
JlaGopaTopnast pabota Ne 7. «AHanu3

MyTalui y qpo30(uisl Ha TOTOBBIX

MUKpOIIpernaparax»

MyTaIHii, poJib (PaKTOPOB-MYyTareHoB.
CpaBHHMBATh BHJIbI MYTAIIHii; BBISBISATH
MPUYMHBI HACIEICTBEHHOW N3MEHYHUBOCTH,
MCTOYHHUKW MYTar€HOB B OKPYKAIOLIEH cpelie
(KOCBEHHO).

XapakTepru30BaTh BHESAICPHYIO
HACJIEICTBEHHOCTb U U3MEHUNBOCTh

6.8

['eHeTHKa YellOBEKA

['eneTrka yenoBeka. Kapunorun yenoBeka.
(OCHOBHBIE METObI TCHETHKH YeJIOBEKA:
reHeaJornYeCKUi, OJTM3HEIIOBBIH,
UTOTCHETUYCCKUIA, OMOXUMUYECKHH,
MOJIEKYJISIPHO-TEHETHUECKU .
COBpEMEHHOE OTIPEICTICHUE TEHOTHUIIA:
[MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUITMPOBAHUE, B TOM YHUCIIE C
nomoisio I11[P-ananu3a.
HacnencrBeHHble 3a00JICBaHHS YEIIOBEKA:
reHHbIe 00J1€3HH, O0JIE3HH C
HACJICACTBEHHON
[PEAPACIIONO0KEHHOCTHIO, XPOMOCOMHBIE
0one3nn. CoMaTHIECKUE U
FE€HEpaTUBHBIE MYyTallUU.

PackpbIBaTh cofepkaHue TEPMUHOB U TIOHSITUIA:
KapHUOTHUII YeJIOBEKa,

[UTOTEHETUYECKUI METO,

reHealorMYeCKU METO /1, POJOCIOBHEIE,
OJM3HELIOBBIN METO/1, HAaC/IECTBEHHbIE O0JIE3HH:
(MOHOTEHHBIE,

C HAaCJIeZICTBEHHON MPEIPaCOI0KEHHOCTHIO,
XPOMOCOMHBIE), MEIMKO-T€HETUYECKOE
KOHCYJIbTHPOBAHUE.

[Tepeuucnarb 0cOOEHHOCTH U3YUCHHUSI

FEeHETUKH YeJI0BEKa; MIPUBOAUTH IPUMEPHI
HACJICICTBEHHBIX O0JIe3HEH

YEJI0BEKA, XapaKTepU30BaTh METOJIbI UX
MpoUIaKTUKK; 000CHOBBIBATH 3HAUCHUE
MEIMKO-TEHETHYECKOTO
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CtBoJIOBBIE KIIETKU. [IpUHIUIIBI 310pOBOTO
00pa3a KU3HU, AMATHOCTUKU, TPOPUITAKTUKH U
JICUCHHUS TCHETHYECKUX OosIe3Hel. MeauKo-
FEHETUYECKOE KOHCYIbTUPOBAaHUE. 3HAUCHHE
MEIUIIMHCKOM NeHETUKHI

B IIPEIOTBPAIICHUH U JICUCHUN

TeHETUUECKHX 3a00JIeBaHUH YeJIOBEKA.
/lemoncmpavuu:

Tabauywl u cxemvr: «Hacnenosanue pesyc-
dakTopar, «I'eHeTnka rpynmn

KPOBUY.
UlaGopamopnsle u npakmuueckue paoomol:
[TpakTuyeckas padora Ne 2.

«CocraBlicHHE 1 aHAJIN3 POOOCITIOBHEBIX YCJIOBEKa»

KOHCYJIETUPOBAHM.
BEISBIATE M CPAaBHUBATH MEXKY COO0M
ITOMUHAHTHBIE U PELECCUBHBIC TPU3HAKU
4EJIOBEKA.

CocTaBisTh U aHAJIM3UPOBATH POJIOCIOBHbBIE
YEJIOBEKA

MToro yacos 1o TeMe

8

Tema 7. CesieKiusi OpraHu3MoOB, OCHOBBI OMOTEXHOJIOT MU

7.1

CeHeKHI/IH KaK HayKa U
mpouecc

1

CGHGKHI/IH KaK HayKa 1 1Iponecc.

H. . BaBuiioBa o 11eHTpax MHOTO0OOpa3us U
[TPOUCXOKICHUSA KYJIbTYPHBIX PACTCHUM.
LleHTpBI IPOUCXOKIACHUS JOMAIITHUX )KUBOTHBIX.

Coprt, nopoJia, mramm.

3aporKICHUE CEICKIIUU U IOMECTUKAIIUS. YUYCHHE

PackpbIBaTh CoiepKaHKEe TEPMHUHOB U
MOHITHIA: CEJICKIIUs, COPT, IOPOA, IIITAMM,
ITOMECTHKALIMS, UM OJ0MAaIlIHUBAHUE,
[IEHTPbI MHOTO00pa3us U MPOUCXOKICHUS
KYJIbTYPHBIX PACTEHUN U JKMBOTHBIX,
ruOpuan3aIms,

MCKYCCTBEHHBIN OTOOD.
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/lemoncmpavyuu:

Ilopmpemui: H. . BaBunos. Tabauyst u
cxemwl: kapTa «LleHTpBI MHOTOOOpA3Ms 1
POMCXOXKACHUS KyIbTYPHBIXPACTCHUI,
«[Topoabl TOMaIHUX KUBOTHBIXY», «CopTa
KYJIbTYPHBIX PACTCHUIN».

ObopyoosaHue: MyJSKY TIIOJIOB U
KOPHEIUTO/IOB TUKUX (POPM M KYJIBTYPHBIX
COPTOB PaCTEHUM;

repbapuii «CenbCKOX0351HCTBEHHBIC
[pacTeHus»

Ha3biBaTh 1 CpaBHUBATh OCHOBHBIE 3TaIlbI
[PA3BUTHS CEJICKIUU.

MN3narate yuenune H. 1. BaBuiosa

0 IIEHTpaX MPOUCXOKICHUS KYJIbTYPHBIX
[PACTEHUH; pa3nuyaTh IIEHTPHI HA KapTe MUpa,
CBSI3BIBATh MX MECTOTIOJIOKEHUE

C OYaraMu BO3HUKHOBEHUS IPEBHEUITUX
UBHIA3AIUHN.

CpaBHMBATbh cOpTa KyJbTYPHBIX PACTCHHIA,
MOPOJIBI IOMAITHUX )KUBOTHBIX U UX JTUKUX
MPEIKOB.

O11eHUBaTh POJIb CENEKIINN

B 00eCTIEeYeHUH TTPOI0BOIHCTBEHHOM

0E30ITaCHOCTH YCIIOBEYECTBA

7.2

MeToapl ¥ TOCTHKEHUS
CEJICKIIUU PACTEHUN U
SKHBOTHBIX

CoBpEMEHHbBIE METO/IbI CEJIEKIIMU. MaccoBbIii 1
WHIMBUyaTbHBIA OTOOPHI B CEJICKIIUN
pacTeHUH W KUBOTHBIX.

OrneHKa 3KcTepbepa. bim3kopoicTBeHHOE
CKpelIuBaHue — HHOpUUHT. YucTas TuHMS.
CkpeniyMBaHue YUCThIX JTUHUM. ['eTeposuc, nimn
ruOpuaHas cuna. HepoacrBenHoe
cKpelrBanue — ayropuaunr. OtnanéHnas
ruOpuAM3aIus 1 e€ yCIeXu.

M cKkycCcTBEHHBIN MyTareHes u NoJydyeHue
MOJUIIOUIO0B. JIOCTIKEHUS CEISKINU

MCKYCCTBEHHBIN 0TOOP, MacCOBBI O0TOOD,
WH/IMBUYaJIbHBIA 0TOOD, SKCTEPhED,
OJIM3KOPOJICTBEHHOE CKPEIIUBAHUE, YHCTAS
ITMHMUS, TETEPO3UC, HEPOJICTBEHHOE
CKpelIMBaHKHe, HICKYCCTBEHHBI MyTarcHes,
nosmrionsl. CpaBHUBATH (OPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBOro u
WHIUBUAYAILHOTO), BUABI THOPUIN3AIIUU
(OTM3KOPOCTBEHHON U OTIAIEHHOM), CTIOCOObI
MOJTy4eHUS

MMOJIHITIIONI0B.

PaCKpBIBaTB COZACPIKAHUE TCPMHUHOB 1 MOHSTHH:
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[pacTEHUM, )KUBOTHBIX U MUKPOOPTIaHU3MOB.
/lemoncmpavwuu:

[lopmpemsi: 1. B. MuuypuH,

[". 1. Kapnieuenxo, M. ®@. WBaHoB. Tabauybs u
cxemol: «OTHaNCHHAS THOPUIU3ALIH,
«PaboTeI akagemuka M. @. MBanosay,

«[ Tonmunuonaus.

ObopyoosaHue: MyJSKY TII0JIOB U
KOPHEIJIONOB AUKUX (OPM U KYITbTYPHBIX
COPTOB PaCTEHHUIA.

JlabopamopHhusle u npakmuyecKue padomel:
OKcKypeusi «OCHOBHbBIE METOIbI U
TOCTYKEHHS CEJICKITUN PACTECHUH M )KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIHIO, TUNIEMEHHYIO (pepmy,
COPTOMCTIBITATENLHBIA Y4aCTOK

WIH TETJTMYHOE XO3SHCTBO)

[IprBOAUTE IPUMEPHI TOCTUKEHHUIN CENEKIINU
[PACTEHUI U KUBOTHBIX

7.3

lbroTexHonorus
Kak OTpacib
MPOU3BOJICTBA

buorexHonorus KakK 0Tpacib
MpOU3BOACTBA. [ eHHAS MH)KECHEPHSL.

Otanbl  co3maHus  pekomOmHaHTHOM JIHK w1
TPaHCT€HHBIX OpPraHu3MOB. Knerounas
nHXeHepus. KieTouHble KyabTypBbl.
MUKpPOKJIOHAIbHOE PAa3MHOKEHUE PACTEHUIA.
Kionuposanue

BBICOKOTIPOTYKTUBHBIX

PackpblBaTh COEpKAHNE TEPMUHOB U MOHSATUIA:
OMOTEXHOJIOTHsI, KIETOUHAs MHKEHEPHs,
reHHAsSMHXEHEPUs, KIOHUPOBAHUE, TPAHCTCHHbIE
opranu3Mel, MO (renernyecku
MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI).
XapakTepru30BaTh OMOTEXHOJIOTHIO KaK

OTpacib IPOU3BOJACTBA, OCHOBHBIE
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CEIbCKOXO35MCTBEHHBIX OPIraHU3MOB.
JKoJiorn4eckue u arndeckue npoodiemsl. 'MO —
TCHETHYECKH MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.
/lemoncmpavwuu:

Tabnuywl u cxemol: «OOBEKTHI

OHMOTEXHOIOTHNY, «KileTouHkIe

KYJIbTYPbI ¥ KJIOHUPOBAHUEY,
«KoHCTpynpoBaHueu mepeHoc reHoB, XPOMOCOM)»

ITOCTIIKEHHST OMOTEXHOJIOTMU B 00/1aCTH
MIPOMBIIIJICHHOCTH, CEIBCKOTO XO3SHUCTBA H
M€ TUIUHEIL.

[lepeuucisTh U XapakTepu3OBaTh
OCHOBHBIEMETOIbI u JIOCTHIKEHHUS
OHOMH)KEHEpUH.

OO0CYXK1aTh HKOJOTUYECKUE U dTUUYECKUE

reHoMa U
CO37JaHMsI TPAHCT€HHBIX OPTraHU3MOB)

ACTIEKThI HEKOTOPBIX HCCIIEI0BaHUI B 00nacTu
OHOTEXHOIOTUH (KJIOHHPOBAHHUS, UCKYCCTBEHHOTO
OTUIOI0OTBOPEHUS], HATIPABJICHHOTO U3MEHEHHUS

l1Toro 4acos mo teMe

Pe3epBHOE Bpemst 1
OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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10 KJIACC

Ne /i1

HanMeHnoBanue
pa3ienoB U TeM
y4eOHOTO peMeTa

KommnuecTBo
qacoB

[IporpamMMmHOE coziepkanue

OCHOBHBIE BUBI ACATCIIBHOCTHU
00yJaroIIMXCs

Tema 1. DBoJOMOHHAA OMOJIOrHA

11

DBOJIFOIMS 1 METOIBI €€
M3YUICHUS

[Ipennochliku BOSHUKHOBEHHSI 3BOJIFOLIMOHHOM
TEOPHUU. DBOIIOIUOHHAS TEOPUS U €€ MECTO B
OMOJIOTHH.

BiistHue 3BOIIONMOHHOMN Teoprun

Ha pa3BUTHE OMOJIOTHH U JIPYTUXHAYK.
CBHUIECTEIHCTBA YBOJIOIIH.

[TasieoHTONIOTHUECKUE:!
M0CJIeIOBATEIHPHOCTD MOSIBIICHHS BUJIOB B
MaJICOHTOJIOTUIECKOM JIETOTTUCH, TIEPEXOHbIC
(bOpPMBL.

buoreorpaduyeckue: CX0JICTBO U pa3Inydne
dayH udiop MaTEPUKOB U OCTPOBOB.
IMOPHOJIOTUYECKHUE: CXOJICTBA U PA3TUIHUS
PMOPHOHOB Pa3HBIX BUIOB ITO3BOHOYHBIX.
CpaBHHUTEIHHO-aHATOMUYECKHE:
TOMOJIOTUYHBIC, aHAJIOTHYHbIC,
PYAUMEHTapHBIC OPTaHbl, ATABU3MBI.
MoJIeKyIIIpHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHHU3MOB

HAaCJICACTBCHHOCTH M OCHOBHBIX

PackpbIBaTh COAECpKAHNE TEPMUHOB U
MOHSITHI: SBOJIIOIHS, IEPEXOAHBIE (POPMBI,
(1)I/IJ'IOF€H€TI/I‘I€CKI/I€ prI[I)I, BUABI-DHIACMUKH,
BH/JIBI-PEITUKTHI, 3aKOH 3aPOIBIIIEBOTO
CXOJICTBA,

OHMOreHETHYECKUM 3aKOH, TOMOJIOTHYHEIE U
QHAJIOTUYHBIE OPTaHbl, pyAUMEHTapHBIE
OpraHbl, aTaBU3MBI.

[lepeuncriaTh OCHOBHBIE TAITbl PA3BUTHS
PBOJIFOIIMOHHOW TEOPHH.

XapaKTemeBaTb CBHACTCIBCTBA OBOJIIOIINN

[AJICOHTOJIOTHYECKHE, OMoreorpapruuecKue,
HMOPHOJIOTHYCCKUE, CPABHUTEIILHO-
AHATOMHYECKUE, MOJICKYJISIPHO-
OHOXHUMHUYECKUE.

[IprBOIUTH TPUMEPBI TEPEXOTHBIX POPM
OpraHu3MOB, (PHJIOTEHETHYECKUX PSIOB.
[TpuBOUTE (POPMYIHPOBKU 3aKOHOB
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METa0OJMYECKUX IyTeH y BCEX JKUBBIX
OpPTraHU3MOB.

/lemoncmpavwuu:

[lopmpemui: K. JIlunnen, K. b. Jlamapk, Y.
[apsun, B. O. KoBanesckui,

K. M. bap, 3. I'ekkens, ®. Mromnep.
Tabauysl u cxemvl: «PazBUTHE OPraHUUYECKOTO
MUpa Ha 3emiiey, peibedHbIe TaOIUIIbI
«3apobILIN TTO3BOHOYHBIX KUBOTHBIXY,

«APXEONITEPUKCY.

Obopyoosanue: buoreorpaduyaeckas KapTa
Mupa; Komutekuus «Dopmbl

COXPAHHOCTH HCKOIIAEMBIX KUBOTHBIX U
[pacTEHN»; BIAXKHBIE ITPENapaThl
«Pa3BuTre HacekoMoroy, «Pa3Burue
TIATYILKA

OMOr€HETUYECKOTO U 3apO/IbILLIEBOTO
CXOJICTBA

1.2

M cTopust pa3BUTHS
[peCTaBICHUN

00 3BOJIFOLIUA

OBoononHas Teopus Y. lapsuna.
[Ipennochliku BOSHUKHOBEHUS JAPBUHU3MA.
JIBUKYIIME CUJIBI SBOJIIOIIMH BUIOB 110
[lapBuHy (M30BITOYHOE PA3MHOKEHHUE

OpyU  OrPAaHUYCHHOCTH  PECYPCOB,
HeolpeeéHHast U3MEHYHBOCTb,
6opb0a 3a CyleCTBOBAHNUE,

€CTECTBEHHBIIN 0TOOD).

CuHTeTHYecKas TeOpHs SBOJIIOLUH

PackpeiBaTh  coliepKaHUE€ TEPMUHOB U
[MOHSTHI: CHCTEMaTHKa, CeCTCCTBCHHBIA U
MCKYCCTBEHHBIN OTOOP.

XapakTepru3oBaTh OCHOBHEBIC
SBOJIIOIIMOHHBIC HICH, KOHIICIIIIUHN U

TEOpUU; CpaBHUBATh B3IJIAJbIHA BHA H
bomtounto K. Jlunnes, XK.b. Jlamapka, Y.
/lapBuHa.

OueHuBaTh BKJIaJ JIMHHES B pa3BUTHE
CUCTEMATHKH U OOBSICHATH MPUHIIUTIBI
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(CT2) u e€ OCHOBHBICTIONOKEHUSI.
/lemoncmpavwuu:

[lopmpemui: K. Jlunnein, K. b. Jlamapk, Y.
/lapBuH.

Tabauyet u cxemvr: «llomymnsmny,
«Kapra-cxema mapmpyra nmyremectsus 4.
Jlapsuna», «®@opMbl OOpHOBI

3a cyiecTBoBaHue», «EctecTBeHHBIN 0TOOPY,
«MHoT000pa3re COpTOB paCTECHUI»,
«MHor000pazre nopo/1 >KUBOTHBIX»

OMHAapHOM HOMEHKJIATypBl.

XapakTepu30BaTh COJIEp)KaHUE U 3HAYCHUE
HBOIOLMOHHOM KoHUenuuu JK. b. JIamapka.
OlLieHUBaTh €CTECTBEHHO-HAYYHBIC U COI[UAIBHO-
HKOHOMHYECKUE MTPEANOCHUIKA BOSHUKHOBEHUS
PBOJIIOMOHHOM Teopun Y. [lapBuHa.
PackpbIBaTh COJIEp KaHUE IBOJTFOITUOHHOM
reopun'. /lapBuHa; CpaBHUBATH
HEOTIPENETIEHHYIO U OTIPEAETIEHHYIO
M3MEHUYUBOCTh, €CTECTBEHHBIN U NCKYCCTBEHHBIN
0TOOP, POPMBI OOPHOBI 32 CYIIECTBOBAHHE.
OnuUChIBATh MOJIOKEHHS CHHTETUYECKON TEOPUU
pBosmoK (CTD) u 00BACHATDH

e€ 3HaueHHe UIIONOJIOTUH

1.3

Bun: kputepuu u
CTPYKTYpa.

[Tomyssiius Kak Kak
HIIeMEHTapHasl eMHHIIA
BH]A

MuxkposBostonus. [lomynsmus kak eTMHUIIaBUIA
1 DBOJIIOLUH.

lemoncmpayuu:
Tabauyst u cxemor: «llomynsauumny,

MUKPOCKOII, MUKponpenapat «J[po3zoduiay
(HOpMa, MyTaluu (OPMBIKPBLIBEB U OKPACKH
Tesa), MoJenb-anminkanus «llepexpécrt
XPOMOCOMY.

«MyTannoHHas U3MEHYUBOCTEY. QOopydosaHue:

PackpbIBaTh  COJepKaHWE TEPMHUHOB U
MOHSATU I : MUKPOIBOJIFOIIHS, BUJI,

KPUTECPUU  BHJA, apeayl, IOMYJISIHS,
reHO(OHI, MyTallK, KOMOWHAIIMU TEHOB.
XapakTepu30BaTh BUJ KaK OCHOBHYIO
CUCTEeMATHUYECKYIO €IMHUIY U [ETOCTHYIO
OHMOJIOTHYECKYIO CUCTEMY.

Br1aensTe KpUTepuu BUIa
(MopdororudecKuii, PU3NOTOTUUECKHIA,
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VlabopamopHhbie u npakmuueckue paoomol:
JlaGopaTopnast padota Ne 1. «CpaBHenue
BUJIOB 110 MOP(OJIOTUUECKOMY KPUTEPUIOH»

OHMOXUMHYCCKUM, TCHETHIYCCKUI,
HKOJIOTMUYECKUH, TeorpapuuecKkuil) u
[IPUMEHSATHh KPUTEPUHU TSI OTTUCAHUS
KOHKPETHBIX BUJIOB.

XapakTepru30BaTh MNOMYJSIIUAIO KaK
CTPYKTYPHYIOCIUHUILY BUJIa U 3BOJIIOIUH.
OnuchIBaTh MOMYJISAIMIO TTO OCHOBHBIM
[MOKa3aTeJsiM: COCTaB, CTPYKTypa

1.4 |IBWKyIue cuibl JIBoxymue cuitbl ((haKTOpPHI) IBOTIONMY BUJIOB B [PacKphIBaTh COAEp)KaHNE TEPMUHOB U TIOHSITHI:
(a;memeHTapHbIe GaKTOPHI) npupoje. MyTalmoHHbBIN MPOLECC U KOMOWHATHBHAS! N3MEHYUBOCTD, MYTaIlUH,
YBOJIFOLIMHI KOMOWHATHBHAS U3MEHUYHBOCT. MYTallMOHHBIN MPOIIECC, TOMYISALMOHHBIE

[lomynsiiMOHHBIE BOJIHBI U Apei( reHoB. BOJIHBI, IPEii() TEHOB, W30S, MUTPAIIUH.

WN3onsiuusa u murpanus. Jemoncmpayuu: XapakTepru30BaTh JIEMEHTapHbIE (aKTOPHI

Tabnuysl u cxemol: «J{BUKYIIME CHIIBI SBOJIIOLMN» PBOJIIOIMK: MyTAIl[MOHHBIN ITPOIIECC,
KOMOMHATHBHAS U3MEHUYUBOCTD,
MOMYJISIIMOHHBIE BOJHBI, PEi( TCHOB,
W30JISIM S, MUTPALIMSL.
Y craHaBIMBaTh IPUUYMHHO- CJIEJCTBEHHBIE
CBSI31 MEX1Y MEXaHU3MOM U pPe3yIbTaTOM
MECTBUS ABMKYILIUX CUTT (3JIEMEHTAPHBIX
(haKTOPOB) FBOJTIOIHH

1.5 |EctecTBeHHbI 0TOOD U EcTecTBeHHBII 0TOOp — HANPaBISAIOMIUHN aKkTOp PackpeiBaTh conep:kaHue TEPMUHOB U

ero Gopmol

HBOJTIOLH.
DopMBI €CTECTBEHHOT00TOOPA.

MOHSTHIA: ECTECTBEHHBII 0TOOD, OOpHOa 3a

CYILICCTBOBAHUC.
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/lemoncmpayuu:
Tabauywl u cxemol: «EcTecTBEHHBII 0TOOPY,
«bopnba 3a cyiecTBOBaHUEY

OnucelBaTh ~ MEXaHU3M  JICHCTBUSA
€CTECTBEHHOT'0 0TOOpA.

XapakTepu30BaTh (POPMBI €CTECTBEHHOTO 0TOOpa
(IBHXKYILIUH, CTaOMIIN3HUPYIOIINH,
M3PYITUBHBIN) M CPABHUBATH MX MEKIY COOOM.
XapakTepuzoBaTb 00pb0y

3a CYLLIECTBOBAHUE U CPAaBHUBATH €€ BUJIbI
(MexBUI0Bas, BHYTpUBHI0Basi, 00pb0a ¢
HeOIaronpusTHIMU

(akTOpaMu BHELIHEH cpe/ibl)

1.6

Pe3ynbTaThl ABOJIIOIUN:
MIPUCIIOCOOJIEHHOCTh
OpraHU3MOB U
BHI000pa30BaHKE

[Tprcrioco6aeHHOCTh OPraHu3MOB

KaK pe3ysbTat 3Boonuu. [Ipumepsr
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
Apomopdo3bl 1 uanoaganTanuu. Buau
BUI000pa3oBaHue.

Kpurtepuu Buga. OcHoBHBIE (hOPMBI
BU1000pa3oBaHus: reorpaduueckoe,
PKOJIOTUYECKOE.

lemoncmpayuu:

Tabauyst u cxemol:
«I[IpucrnocoOIeHHOCTh OPraHU3MOBY,
«["eorpaduueckoe BUI000pa3oBaHue»,
«(IKOJIOTHUECKOE BUA000PA30BaHHEY.
Obopyoosanue:

KOJIJICKIIHA ((HpI/IMepLI 3allIUTHBIX

NPUCIIOCOOICHUH Y )KUBOTHBIXY,

PackpbIBaTh Co/iepKaHNE TEPMUHOB U TIOHSITUIA:
[PUCIIOCOOICHHOCTh, TOKPOBUTENBCTBEHHAS U
[perocTeperaolas okpacka, MaCKUpOBKa,
BU1000pa3oBanre. ONKUCHIBAaTH MEXAHU3M
BO3HUKHOBEHUS TPUCTIOCOOICHUN Y
OpraHU3MOB.

BEISBISTE 10 N300paKEHUSIM, HA )KUBBIX U
(buKCHpPOBaHHBIX MpenapaTax MpUMepsI
MPUCTIOCOOICHHOCTH PACTEHHUM U )KMBOTHBIX K
YCIIOBUSMCPE/IbI

00UTaHUs, JOKA3bIBATh OTHOCUTEIBHYIO
[1e1eCO00Pa3HOCTh MPHUCIIOCOOICHHI.
XapakTepu3oBaTh CIIOCOOBI U

MEXaHH3Mbl BUI000pa30BaHHUS,

ONMCBHIBATh U CPAaBHUBATh OCHOBHBIE
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KOJUICKI WA HACCKOMBIX € Pa3JIMYHbIMHA TUITAMHA
OKpacKH; HA0OP TIJI0JIOBH CEMSH.
VlabopamopHhvle u npakmuueckue paoomol:
Jlaboparopuas padota Ne 2. «Onmcanue
MPUCIIOCOOJICHHOCTH OPraHU3Ma U e¢
OTHOCHUTEJIBHOTO XapaKTepa»

(OPMBI DKOJIOTUYECKOTO U
reorpauueckoroBU1I000pa30BaHUs

1.7

Hanpasnenns v mytu
MaKpO3BOJIIOLIUH

Maxkpo3BOJTIOLIHSL.

DopMBI IBOTIONNN: PUIIETHYECKAs!, TMBEPreHTHAS,
KOHBEpreHTHas1, mapayienbHas. HeoOpaTumocTh
pROJIIOIMH. [IpoucxoxaeHue

OT HECTICITUATM3UPOBAHHBIX MTPEIKOB.

[ Iporpeccupyromas crieruan3alus.
AanTuBHAs pagualus.

/lemoncmpawuu:

[lopmpempsi: A. H. CeBeploB.

Tabauywvl u cxemwvl: «KApoMopho3bD»,

« nnoaganranuny, «Oo0mas

TIereHeparus».

Obopydosanue: moaenb « OCHOBHBIE
HaIlpaBJICHUS YBOJIIOIUNY; 00bEMHAS MOJICITh
«CTpOeHHE rOJIOBHOT'O MO3Ta MO3BOHOYHBIX)

PackpbIBaTh COAEPKAHNE TEPMUHOB U MTOHATHI:
MaKpO3BOJIIONHS, (PUIIOTEHE3, ONOTOTHISCKUI
porpecc u perpecc, apomopdo3, uanoaanTarms,
oO11ast JereHepanys, afalnTUBHAs paJualysl.
XapakTepru30BaTh (POPMBI IBOJIIOLIUU.
BbIsBIIATE apoMOpP(]O3bl U HANOATANTALIUN
YPAaCTCHHUM U )KUBOTHBIX.

CpaBHMBaTh  OHMOJOTMYECKMH Iporpecc H
OnoJsiorn4yeckuit perpecc, apoMopo3,
M110aIalTalluIo U O0LIYIO

JIEreHEePaLHIO.

BEISBIIATE B3aUMOCBSI3U MEXKY IIyTSMHU U
HAIIPABJICHUSIMHU 3BOJIIOLUN

y paCTeHI/Iﬁ 1 )KMBOTHBIX

I1Toro uacoB 1o TeMe
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Tema 2. Bo3HUKHOBEeHHE U Pa3BUTHE )KU3HU HA 3emure

2.1

VcTopus Ku3HU

Ha 3eMIIe B METOABI ¢€
3YYICHHUS.

[ MITOTE36I POUCXOK ICHUS
PKM3HU Ha 3eMiie

2

Jlonay4yHble npeaCTaBICHUS

0 3apOKJIEHUHU KU3HU. HayuHbie rumnoress
BO3HUKHOBCHHMS KU3HU

Ha 3emJie: abuoreHe3 UMaHcnepMus. XuMudecKast
PBOJTIOLIHSL.

AGMOTEHHBIN CUHTE3 OPraHUYECKUX BEIIECTB
M3HEOPTaHUYECKUX.

DKCIIEPUMEHTATBHOE TIOITBEPKICHUE
XUMHUYECKOU IBOJIOIMH.

HadganbHbIe 3Tanbl OMOJIOTHYECKON IBOJTIOIUH.
['uniore3a PHK- mupa. ®opmupoBanne
MeMOpaHHBIX CTPYKTYP ¥ BOSHUKHOBEHHUE
MPOTOKJICTKHU.

[lepBbIe KJIETKH U UX SBOJIFOIIUS.
DopMUPOBAHKE OCHOBHBIX ITPYII AKHUBBIX
OPraH1u3MOB.

/lemoncmpawuu:

[ lopmpemui:

®. Penn, JI. ITactep, C. Muiep, A. U.
Omnapun, ['. FOpu.

Tabnuywl u cxemol: «Bo3nukHoBeHHe COTHEUHON
CHCTEMBI»,

«Pa3BuUTHE OPraHUYECKOTO MUPaY,
«PacturenbHas kieTkay, « KUBOTHas KIIETKay,
«IIpokapruoTnueckas

KJIETKa

PackpbIBaTh COAEpKAHNE TEPMUHOB U
MOHSATUINA: KPEAITMOHU3M, a0HOTEHE3,
BUTAJIN3M, TAHCTIEPMHUSI, OUOII073,
KoalepBaThl, IPOOMOHTHI, CHMOMOTEHES.
XapakTepru30BaTh METOAbI U3yUEHHUS
MCTOPUIECKOTO MPOIIIIOTO 3eMITH.

[lepeuncriaTh  OCHOBHBIE  ATaIlbl
XUMHUYECKOU NONOJIOTHUECKON
SBOJIFOLTUNL.

l3marath cojiep>kaHue THIIOTE3 U TCOPHIA
BO3HHUKHOBEHUS KU3HU Ha 3eMIIe
(KpearroHu3Ma, CaMOTIPOU3BOJIEHOTO
3apoKICHHS (CTIOHTAHHOTO ), TAHCTIEPMHUH,
runote3sl PHK-Mupa).

OnuceiBaTh 3kcriepuMeHThl C. Musnepa u I
HOpu 1o nmosTy4yeHHIo OpraHMueCcKrX BEIEeCTB U3
HEOPraHMYECKUX MyTEM aOMOTEHHOTO CHHTE3a
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2.2

(OCHOBHBIC dTAIbI
PBOJTFOIUH
OpraHMYECKOT0 MUpa Ha
3emiie, pa3BUTHE )KU3HU
10 3paM | [EePHUOaM

Pa3BuTHe xKU3HU Ha 3eMJIE 110 3paM U EPUOJAM.
Karapxeii. Apxeiickas

1 [IpoTepo30KcKast dpbl. [laneos3oiickas spa u e€
Mepro/Ibl: KEMOPUICKHI, OpIOBUKCKHUH,
CUJIYPUICKHI, JEBOHCKUI, KAMEHHOYT OJIbHBIH,
[IEPMCKHIL.

Me3030iCKast 3pa U €€ Nepruoabl: TPHACOBBIN,
FOPCKUI, MEJIOBOM.

KaitHo30¥icKast 9pa 1 €€ epruoIbl: MaJICOT€HOBBIN,
HEOT'€HOBBIN, aHTPOIIOT€HOBBIH.
XapakTepucTUKa KIuMara u

re0JIOTMYECKUX MpoLeccoB. OCHOBHBIE ATAIIbI
PBOJIIOIIMH PACTUTEIHHOTO U )KMBOTHOTO MHpA.
ApomMopdo3bI

y pacTeHuil 1 )kuBOTHBIX. [losiBIeHUE, pacuBET 1
BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.
/lemoncmpawuu:

Tabauyst u cxemol: «Pa3BuTHE OPraHUYECcKOro
MUPay,

FEOXpOHOJIOTUYECKas TabIuIa; KOJUICKIUS
«DOpMBI COXpaHHOCTH UCKOIIAEMbIX )KUBOTHBIX
W pacteHuit». Jlabopamopmuwie u
npakmuueckue

paoombui:

PackpbIBaTh coziepKaHUE TEPMUHOB U
MOHSITHIA: D0H, dpa, IEPHO, apoMopdo3EbI,
MIM0a AN TaI| K.

3HATh [10CJIEI0BATEILHOCTh S0HOB: KaTapXeH,
apxel, mIpoTepo30ii, paHepo30ii; Ip:
apxeickas,

[MPOTEPO30MCKas, MAE030MCKast, ME30301CKas,
KaliHO30CKas; NEpUO0B: KEMOPUIICKHUH,
OPAOBUKCKHM, CHITYPUHUCKUH, TEBOHCKU,

KAMEHHOYT OJIbHBIN, MIEPMCKHIA,
TPUACOBBIN,  IOPCKUM,  MEIOBOM,
[MaJIeOr €HOBBII u HCEOT'CHOBBIIA,
AQHTPOIIOT€HOBBIIA.

XapaKTepu30BaTh OCHOBHBIE COOBITHS B
Pa3BUTHUU OPTaHUYECKOTO MUPa

10 3paM U MEepUOJIaM Ie0JIOTHYECKON
VMCTOPUU; 3TAIbl Pa3BUTHUS

PacCTUTEIHLHOTO U 5KUBOTHOT'O MUPA.
Bo1aenuTh riaBHbIe apoMop(]o3bl pacTeHuit
1 YKUBOTHBIX.

CpaBHHBATH MEX Ty COO0M
[pe/ICTaBUTENIeH CUCTEMATHUECKUX TPYIIT
OpPraHU3MOB, BBISIBJISITb UEPTHI YCIOKHEHUS
1 TIPUCTIOCOOICHHOCTH K YCIIOBUSM KU3HU
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[IpakTuueckas padora Ne 1. «M3yuenue

KOJUIEKLIMSIX).

DKCKYpCHs «DBOJIIOIHUS OPTraHUYECKOTO
Mupa Ha 3emiie» (B €CTECTBEHHO- HayYHBIi
WIMKPAEeBETUECKUIN My3eil)

NCKOIIa€MbIX OCTAaTKOB paCTCHI/Iﬁ " )KUBOTHBIX B

2.3 |CoBpemeHHas CrcremMa OpraHM4ecKoro Mupa Kak oTpaxkeHue  |PackpbIBaTh cojiep’KaHue TEPMUHOB M MMOHSATHIM:
cucrema pBOMIOIMH. OCHOBHBIE CUCTeMaTHKa, UCKYCCTBEHHAs U €CTECTBEHHAsI
OpraHMYECKOro MHUpa CUCTEMAaTUYECKHE T'PYIIbl OPraHU3MOB. K1accnuKanysi, OnHapHas HOMCHKIIATypa,

Temoncmpayuu: MIPUHITATI UEPAPXUIHOCTH.
Tabauywl u cxemol: «CoBpeMeHHas cUcTeMa XapakTepnu3oBaTh COBPEMECHHYIO
OpPraHHYIECKOr0 MUPa» CUCTEMY OPraHH4eCcKOro MHpa

2.4 [IBOJIOLHMS YEIOBEKA ODBOJIIOLMS YeJIOBEKa. AHTPOMOJIOTHS KaK PackpbIBaTh co/iepKaHNE TEPMUHOB U

(anTpOIoreHes)

Hayka. Pa3BuTue npeacTaBieHUl O
[IPOUCXOXKICHUHN YeloBeKa. MeToabl
n3ydeHus aHTponoresesa. Cxoacrsa u
pa3nuuMs 4YelloBeKa U )KMBOTHBIX.
CrcreMaTH4eCKOe MOJ0KEHUE YeTIOBEKa.
lemoncmpayuu:

Ilopmpemoi: Y. JlapBun. Tabauyst u
cxemsl: «CpaBHEHHE aHATOMUYECKUX
UEepT CTPOEHUS YeJIOBEKa 1
4eII0BEKOOOpa3HbIX 00E3bsIH.
ObopyoosaHue: CIENKU WA
M300paKeHHsI KAMEHHBIX Oyl

[OHSTHIT: AHTPOIIOJIOTHSI, AHTPOIIOTCHE3,
yea0BeK pa3ymHubiii(HOMO sapiens),
[PSMOXOXKICHUE, BTOPasi CUI'HAJIbHAsI CHCTEMA.
[TepeunciiaTh 3a/1a41 aHTPOTIOJIOTHH,
STaIbICTAHOBJICHUS U Pa3BUTHS
[pEICTABICHUI O IPOUCXOXKICHUH YEIOBEKA.
[1351arath OCHOBHBIE TOJIOKEHHs Teopuu Y.
JlapBUHA, KPUTHYECKH

OLIEHUBATh HEHAYYHyIOMH()OPMAITHIO O
POKMCXOKICHUH YETIOBEKA.

3HATH CHCTEMATHUYECKOE ITOJI0KCHUE
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MepBOOBITHOTO YEJIOBEKA: KAMHHU- YOTICPBI,
pyOuna, ckpebina

Bu1a HOMO Sapiens, nepeuucsaTe ero
MOP(OJIOTO-aHATOMUYECKHE TPU3HAKU
[PA3HOTO YPOBHS (THII, KJIACC, OTPST

U 7p.).

'YcTaHaBiIMBaTh YEPThI CXOJICTBA U
pazIuYuiiyesioBeKa 1 >KMBOTHBIX. OOBIACHITH
1 OIICHUBATh 3HAUYCHHE HAYYHBIX 3HAHUH O
[TPOUCXOKICHUN

yeJIoBEKa /Ul MOHUMAaHUS MecTa U POJIU
YeloBEeKa B MPUPOJIE

2.5

JIBYOKYIIIE CHITBI

(dbakTopsbI)
QHTpOTIOreHe3a

JIBrokymue cuibl (hakTopsl)

aHTpornoreHesa. Hacmencreennas

M3MEHYMBOCTH U €CTECTBEHHBIN OTOOD.
OOmIecTBEHHBIN 00pa3 KU3HH, U3TOTOBICHUE
OpyAMii TPpy/Aa, MBIIIJICHHUE, PEYb.
/lemoncmpawuu:

Tabauywvl u cxemvi: «CpaBHEHHE aHATOMUYECKUX
YEepT CTPOSHUS YEJIOBEKa U YEIIOBEKOOOPa3HBIX
00€e3bIHY,

«OCHOBHBIC MECTa MAJICOHTOJIOTHUYECKUX HAXOI0K
MPEIKOBCOBPEMEHHOTO YEIIOBEKAY.

OGopynoBaHue: MYJISHKU

«Hponcxo;meHHe YCJIIOBCKaA
(HaHeOHTOHOFI/IqCCKI/Ie HaXO)IKI/I)))

PackpbIBaTh COJEP)KAHNE TEPMHUHOB U

MOHATHI: (PaKTOPBI aHTPOTIOreHe3a, IPYMNIOBOE

COTPYAHUYECTBO, PEUb, OPYIUITHAS
NEeSITeIIbHOCTD, TTOJTUMOP(QH3M.
XapakTepru30BaTh IBHKYIIHE CHITBI
(baxTOpBI) aHTpOTIOTEHE3a: OMOJIOTHYECKIE
U COIMAIIbHBIC, CPABHUBATH UX MEXKIY COOOH
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2.6  |OcHOBHBIE CcTa U OCHOBHBIE CTA/IMU ¥ BETBH BOJIIOLIUM YeJIOBEeKa: |PacKpbIBaTh COACPKAHUE TEPMUHOB U IIOHATHUM:
DBOJIIOLMHU YETI0BEKA ABCTpAJIONMUTEKH, YenoBek ymensli, YenoBek ABCTPAJIONMTEK, YEJIOBEK YMEbIN, YEIOBEK

MPAMOXOIAIMNA, YeloBEK HeaHAEPTAIbCKHIM, [PAMOXOJSALINNA, HEaHAEPTAJIEL], KPOMaHbOHEII,
UenoBek pa3yMHbIN COBPEMEHHOTO THUIIA. HEOJINTUYECKAs! PEBOJIIOLHSL, IEPBOOBITHOE
Haxoxku nckonaemMbIX OCTaHKOB, BPEMsI HCKYCCTBO.
CYLIECTBOBaHUS, 00JIACTh PACIPOCTPAHEHUS, XapakTepu30BaTh U CPABHUBATbh MEX]ly COO0OM
00BEM IOJIOBHOTO MO3ra, 00pa3 )K13HH, OCHOBHBIE CTaIUH 3BOJIIOIIMH YEIOBEKA:
opyausl. XPOHOJIOTUYECKUI BO3PACT, apeal
/lemoncmpavyuu: pacnpocTpaHeHus, 00bEM IrOJIOBHOTO MO3ra,
Tabauysl u cxemwvl: «OCHOBHBIE MeCTa 00pa3 )KU3HU U OpyAUs Tpyda
aJIEOHTOJIOTHYECKUX HAX0J0K MPEIKOB
COBPEMEHHOTO YEeJIOBEKay,
«/IpeBHerue moany, «JpeBHue Jaroam»,
«IlepBbie coBpeMeHHbIE JTIoAN». O00pyIOBaHKE:
MYJISKH
«I[Iponcxoxenne yenoBekay (0rCThI
ABCTPAJIONNUTEKA, MTUTEKAHTPOIIA, HEaHIepTablia,
KPOMaHBOHIIA); CIETKH WIN U300pakeHus
KaMEHHBIX OpYJIUi NEPBOOBITHOTO YeIOBEKa:
KaMHU-
qOTIephl, pyomiia, ckpediia

2.7  |YenoBedeckue pacel U Yenoseueckue pacsl. OCHOBHbBIE OOJIBIINE PackpbIBaTh COJEpKaHNE TEPMUHOB U

[IPUPOIHBIE
aJanTallii 4YesloBeKa

pacbl: €eBpONIEOUAHAS
(eBpazuiickas), HErpo-aBCTPAIOUIHAS
(3KBaTOpHAIBbHAS ), MOHTOJIOUTHAS
(a3MaTcKo-aMepuKaHCKas).

[TOHTHI: pachl, paCOreHe3, CoLual-
TapBUHU3M, pAaCH3M, METHCAIHSL.
XapaKkTepu30BaTh U CPABHUBATH
[IPE/ICTaBUTEIIEHYEIOBEYECKUX pac,
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UepTsl MPUCTIOCOOICHHOCTH MTPEICTaBUTENEH
YEJI0BEUECKUXPAC

K YCJIIOBUSIM CYIlECTBOBaHMsI. ENMHCTBO
yesioBeueckux pac. Kputuka counanbHOro
napBUHU3MA U pacusMa. [emoncmpayuu:
Tabauysl u cxemol: «Henopeueckue pacbh»

pacKpbIBATh MPUYUHBI 1 MEXAHU3MBI pacOreHesa,
[IEPEYNCIIATE U IPUBOJUTE IIPUMEPEI
[PUCTIOCOOJIEHHOCTH YE€JIOBEKA K YCIOBHUSIM
CpEIbl, IIPUMEPBI
[PUCTIOCOOUTETLHOTO3HAYEHHUS PACOBBIX
[IPHU3HAKOB.

):[OKasbIBaTL eIuHCTBO Bruga Homo sapiens,
HAaYYHYI0 HECOCTOSITEIIbHOCTh PACOBBIX TEOPHI,
WIS COIMAJILHOTO

NapBUHHW3Ma U pacuzMa

Toro yacos o teme 9

Tema 3. OpranusMbl M OKpPY:KaKIas cpeaa

3.1 [Dxomnorus Kak Hayka 1 DKOJIOTHS KaK HayKa. 3aJladyuu pa3aciibl PackpbIBaTh co/iepKaHNE TEPMUHOB U
PKOJIOTHH. MOHSTUI: SKOJIOTHs, TI0JICBbIC HAOIIOACHMS,
MeTo bl HKOJIOTMYECKUX UCCIIEI0BAHMIA. PKCIEPUMEHTBI, MOHUTOPUHT OKPYKAIOLIEH
DKOJOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO  [CPE/IbI, MOACIMPOBAHUE, IKOJIOTHIECKOE
YEJIOBEKA. MHUPOBO33PEHHUE.
lemoncmpauuu: [lopmpemuol: A. [lepeuncnarh 3a/1a4n SKOJIOTHH, €€ pa3/ielibl
['ym6osbar, K. ®@. Pynbe, D. MCBSI3U C APYTUMH HayKaMU. XapaKkTepu3oBaTh
["exkenb. METO/Ibl
Tabnuysl u cxemor: xapra «llpupomuHbie PDKOJIOTHYCCKUX MCCIICAOBAHMMI
30HBI 3EMJIN

3.2 |Cpenbl obuTanus u 1 Cpenbl 00UTaHUs OPTaHU3MOB: BOTHAS, PackpbIBaTh COAEpKaHNE TEPMUHOB U

PKOJIOTHYECKHE (haKTOPBI HA3eMHO-BO3/1YIIIHAs, TOUBEHHAs!, BHYTPH- MOHSTHIA: Cpesia OOUTaHUS, SKOJIOTHUECKUE

OpraHu3MEHHasl. (akTOpbI, OMOTIOTUYECKUI ONITUMYM,
DKOJIOTHYECKHE (HAKTOPBL. OTPaHUYUBAIOIINM (JIMMUTUPYIOLIUI)
Knaccudukaius K0I0THIeCcKux
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(dakTOpOB: A0MOTUYECKUE, OUOTHUECKUE U
AQHTPOIIOTEHHBIC.

[lelicTBHE 3K0JIOTHYECKUX (PAKTOPOB HA
OpraHU3MBI.

/lemoncmpavuu:

Tabauywl u cxemor: «CpeaploOUTaHUS
OpraHM3MOBY

daxrop.

XapakTepru30BaTh yCIOBHS Cpel OOUTAHUS
OpraHu3MOB;

KJIaCCU(DUIIMPOBATH M XapaKTEPU30BATh
HKOJIOTUYECKUE (PaKTOPHI: AOUOTHUUECKHUE,
OMOTHYECKHE U AaHTPOTIOTEHHBIE.
OmnuChIBaTh JICUCTBUE IKOJIOTHIECKUX (PAKTOPOBHA
OpraHu3MBlI.

XapakTepru30BaTh OCOOEHHOCTH CTPOEHUS U
YKU3HEIEATEIbHOCTH PACTCHHUH U
YKUBOTHBIXPA3HBIX cpejl OOMTaHUS

3.3

AOnotnueckue (hakTopbl

AOnoTtuyeckue GakToOphl: CBET, TEMIIEPATypa,
BIIQ)KHOCTb.

doronepuoausm.IIpucrnocodnenns

OpPraHU3MOB K JICHCTBHIO a0MOTUYECKUX
¢dakTopoB. buonornyeckuepuTMBI.
/lemoncmpawuu:

Tabauyst u cxemol: «DOTONIEPUOTUZM.
JlabopamopHhbsle u npakmuueckue padomal:
JlaGopaTopnas padorta Ne 3.
«Mopdomnornyeckre 0COOEHHOCTH PacTeHUH U3
pasHbIXMeCT oOuTaHus». JlaboparopHas padora
Ne 4. «BnusitHue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB

KOJIeyCa»

PackpbIBaTh coziepKaHre TEPMUHOB U IOHSTHM:
aOnoTrdeckue GakTopel, POTONEPUOTN3M,
Ouosoruyeckue

PUTMBI.

AHQJIM3UPOBATh JICHCTBUE CBETA,
TEeMIIEPaTyphl, BIAKHOCTH Ha OPraHU3MbI U
[IPUBOIUTH PUMEPHI IPUCTIOCOOIEHHOCTH

OpraHU3MOB.
[IpoBOIUTE OHOJOTHYECKHE HAOMIOACHHS M
0(OPMIIATH pe3yJIbTaThl MPOBEIEHHBIX
HAOJIFOIEHUN

59



3.4 |buotnueckue GpakTopsl buotnueckue axkropsl. Bus PackpbIBaTh CONEPIKAHUE TEPMUHOB U
OMOTUYECKUX B3aUMOICHICTBUI: MOHATUI:0MOTHYECKHE (DAaKTOPBI,
KOHKYpPEHLUS, XUIIIHUYECTBO, CHMOHO3 U €ro XUILHUYECTBO, TApa3UTU3M, KOHKYPEHLIUS,
¢dopmbl. [Tapazutusm, Koomeparys, MyTyalu3M, |[MYyTyalu3M, CAMOMO3, KOMMEHCAIIHU3M,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO, KBAPTUPAHCTBO,
HaXJI€OHUYECTBO). AMEHCaJIN3M, HEUTPaIU3M.
AMeHCAN3M, HelTPaTi3M. XapakTtepru3oBaTh OMOTUYECKHE (PAKTOPHI U
3HaueHne OMOTHYECKUX B3aMMOIECHCTBUMN I BH/IbIB3aUMOOTHOLIECHUI MEKIY
CYILLIECTBOBAHUS OPTraHU3MOB B IIPUPOTHBIX OpraHn3Mamu; IPUBOJAUTH TIPUMEPBI
coobmiecTBax. Jemoncmpayuu: B3alMHOM MIPUCIIOCOOIEHHOCTH OPraHU3MOB.
Tabnuywr u cxemor. «IIueBbIe HEmmy CpaBHMBATb MKy COOOH BUIbI

OMOTHYECKUXB3aUMO/IEHCTBHI OPraHu3MOB
3.5 [DKOJIOrM4ecKue JKOJIOTUYECKHE XapaKTEPUCTHKH MOIYJIALUN. PackppIBaTh cofepKaHNe TEPMUHOB U MIOHATUI:

XAPaKTCPUCTUKH BUJId U
TIOITYJIAINH

(OCHOBHBICIIOKA3ATEIIN MOIMYJISIIANA: YUCICHHOCTb,
[JIOTHOCTh, POKIA€MOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. J[nHaMuKa YMCICHHOCTH MOMYJISIUU U
e€ peryssius.

lemoncmpayuu:

Tabauywvl u cxemol: «Ilomynsum,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
MOMyNSAINYA UHPY30pUn-Ty(HEeTbKn».
Vlabopamophuvle u npakmuyecxkue

pabomoi:

MOMYJISILIMSL, YUCIIEHHOCTb, IIIOTHOCTb,
POKIaEMOCTh, CMEPTHOCTD, PUPOCT, MUTPALIHS,
TMHAMIKA YUCIICHHOCTH MOIMYISIUH.
XapakTepu30BaTh OCHOBHbBIE TOKA3aTENN U
HKOJIOTHUECKYIO CTPYKTYPY MOMYJISIUY;
OTMCHIBATH MEXAHU3MBbI PETYIISIIIUA YUCICHHOCTH
MOTYJISIIIH
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[TpakTuueckas padorta Ne 2. «Ilomcuér

[IJIOTHOCTY MOIYJISILIUM Pa3HBIX BUAOB PACTEHUIN

Toro yacos 1o teme )
Tema 4. CoolmiecTBa 1 3K0J10rMYeCKHE CUCTEMbI
4.1 |CooOmiectBa 1 Co00111€CTBO OPTaHU3MOB — OHUOTIEHO3. PackpbIBaTh coiepKaHe TEPMUHOB U
OpraHu3MOB CTpyKTypbl OMOII€HO3a: BUA0BAs, MOHATHI: OMOLIEHO3, dKOCUCTEMA,

MPOCTPAaHCTBEHHAs, TpoduyecKkas (MUIeBas). OHOTEOIIeH03, BUIbI-TIOMUHAHTHI,

Bubp1- TOMUHAHTHIL. HKOJIOTMYECKasl HUIIIA.

CBsI3M B OMOLIEHO3E. XapakTepru3oBaTh OMOIIEHO3 (COOOIIECTBO),

/[emoncmpayuu: CT0 BUIOBYIO,

Tabauysl u cxemsi: «llumieBsie Henm», POCTPAHCTBEHHYIO U TPOPHICCKYIO

«bHOLIEHO3: COCTaB U CTPYKTYypa». CTPYKTYPBIL.

Obopyoosanue: MOAENb-aNIUIIAKALYS OOBSICHATE  pONb  KOMIIOHCHTOB

«TunuuHble OMOLIEHO3bI»; repOapuit OMoleHO3a B MOJNCPKAHUK €O

«PacTuTensHbIe cOOOIIECTBAY; CTPYKTYPBI 1 CYHICCTBOBAHNA

KOTTEKINS «BHOIIEHO3» Ha ornpeaeaEHHoNn TeppuUTopur. OObICHSITDH
OHMOJIOTMYECKU CMBICI SPYCHOCTH
WIMCTOBOI MO3aMKH.
CpaBHUBATh KOMIIOHEHTHI OMOLIEHO30B, UX
BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOPHUUECKYIOCTPYKTYPBI, CBI3U MEXKIY
OpraHu3MaMu

4.2 |[DKOCHUCTEMEI U 2 "JKOJIOTUYECKUE CUCTEMBI (3KQCI/ICTeMH)_ PaCKpBIBaTB COZICp:KaHNE TCPMHUHOB U MHOHATHIH:

3AKOHOMCPHOCTHU UX
CYLICCTBOBAHUA

[TonsiTue 00 KOCUCTEME U 6I/IOFGOHGH03€.
qDYHKLII/IOHaJ'ILHLIe KOMITOHCHTHI

HKOCHCTEMa, OMOTeOLICHO3, TPOIYLICHTHI,
KOHCYMEHTBI, PEIYIICHTHI,
TpO(HUYECKHUE YPOBHH, UILEBAS
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PKOCHCTEMBI: IPOIYLIEHThI, KOHCYMEHTBHI,
PEOYLEHTHI.

KpyroBopoT BENIECTB U MOTOK YHEPTUH B
DKOCHCTEME.

Tpoduueckue (MUIIEBBIC) YPOBHH 3KOCHUCTEMBI.

[Tumessie nenu u cetu. OCHOBHBIE NTOKA3aTeIu
PKOCHCTEMBI: OHoMacca, PO TyKIus.
JKOJIOTUYECKHE MUPAMU/IbL: TPOAYKIUH,

YHUCIIEHHOCTH, OroMacchl. CBOMCTBA DKOCHCTEM:

YCTOMYHUBOCTD, CAMOPETYJISIIHS,

paszsutne. Cykueccusl.

/lemoncmpavwuu:

[lopmpemui: A. [Ix. Tencnu,

B. H. Cykaués.

Tabauywl u cxemol: «IIpupoaHbie COOOIIECTBAY,
«l{ermn muTaHUY,

«QKOoJIOTHYECKas MUPaMUIa

L[EIIb U CETh, IKOJIOrNYECKUE TUPAMUIBL,
Obromacca, IpOIyKIIHsI, CYKIIECCHSL.
XapakTepru30BaTh CBOWCTBA SKOCUCTEMBI (€€
CIIOCOOHOCTH K JJIUTEIIBHOMY CaMOTIOIEPKAHUIO,
OTHOCHUTEJIBHO 3aMKHYTBIN KPYTOBOPOT BEILIECTB,
HE0OX0IUMOCTb [TOTOKA SHEPTUH).

CpaBHUBAThH MACTOUIIIHBIE U ACTPUTHBIE MUILEBbIE
[[eNU, TPOPHUUECKHE YPOBHU IKOCHUCTEMBI.
Pasznuyarh nupamMuabl NpoayKIUH, TUPAMHUIbI
YHCIIEHHOCTH U MUpaMuJIbl OMOMACCHI.
COCTaBJISATh LIENHU U CETH NMATAHMUSL.

[lepeunciiATh CBOMCTBA SKOCUCTEM:
YCTOMYHUBOCTh, CAMOPETYIISILMSA, PA3BUTHE
(cykmeccust).

OnuceIBaTh MEXaHU3M IO AJIEP/KAHUS

PaBHOBECHS B DKOCHCTEMAX.

XapakTepru30BaTh CYKLECCUH, BBISABIIATH IPUYNHBI
1 001Me 3aKOHOMEPHOCTH

CMEHBI IKOCHCTEM

4.3

[ Ipupoaubie
DKOCUCTEMBI

[IpupoaHbIEe 3KOCUCTEMBI. DKOCUCTEMBI PEK
1 03€p. DKOCHUCTEMA XBOMHOTO WU
[TUPOKOJMCTBEHHOTO JIECA.

PackpbiBaTh CoiepKaHUE TEPMUHOB U
MOHSTHI: BOJHBIE 3KOCHCTEMBI,
OMOTeoLeHO3bI, (PUTOTIIIAHKTOH,
300ILTAHKTOH, OEHTOC, TYMYC.
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/lemoncmpayuu:

Tabnuywl u cxemol. « IKOCUCTEMA
IMPOKOJIMCTBEHHOTO JIECay,

«DKOCHCTEMa XBOMHOIO JIecay,

«buro1ieH03 BOJ0EMAY.

Obopyoosanue: Tepbapum 1 KOJUIEKIINU PaCTEHUM
1 KUBOTHBIX,

MIPUHAUICKAITNX K Pa3HBIM

PKOJIOTMYECKHUM TPYIITaM OJTHOTO BHIA

[ IpuBOUTE TPUMEPBI IPUPOIHBIX IKOCUCTEM
CBOCH MECTHOCTH.

CpaBHI/IBaTB HaA3€MHBIC 1 BOJHBIC DKOCUCTEMBI,
OpraHu3MbI, 00pa3yIOIIHe pa3HbIe TPOPHISCKUE
YPOBHH

4.4 |AHTPOTIOT€HHBIE AHTpPOTIOT€HHBIE YKOCHUCTEMBI. PackpbIBaTh Co/lepKaHNE TEPMUHOB U IOHSATUI:
PKOCHCTEMBI ATPO3KOCUCTEMBI. AQHTPOIOT€HHAasl PKOCHUCTEMA, arpoOdKOCUCTEMA,

'YpOoskocucteMbl. buonornyeckoe u ypOosKocucTeMa, OuopazHooOpasue.
XO035MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U XapakTepru30BaTh arpOIKOCUCTEMBI U
ypOO3KOCUCTEM. YpOOIKOCHUCTEMBI, 0COOEHHOCTH HX
bropazHooOpa3ue kak pakTop yCTONYHMBOCTH CyIIECTBOBAHUSI.
brocucteM. CoxpaneHne 6MOJIOrMIecKOro [[puBOANTH IPUMEPHI AHTPOIIOTE€HHBIX YKOCUCTEM
pazHooOpasus CBOEU MECTHOCTH, OITUCHIBATh UX BUJOBOU COCTaB
Ha 3emie. U CTPYKTYDY.
Temoncmpayuu: CpaBHHMBATh COCTaB U CTPYKTYPY
Tabauyst u cxemwvl: «ArporieHo3». Ob6opydosarue:[TPUPOIHBIX IKOCUCTEM U arpOIKOCUCTEM,
KOJUIEKIUA «Bpenurenn BaxxHeNmx APO3KOCUCTEM U
CEIbCKOX035HCTBEHHBIX ypbosKocucTeM
KYJIbTYp»

4.5 |buocdepa — riodanpHast Yuaenue B. U. Bepnasckoro o 6uocdepe. PackpbIBaTh COAEPIKAHUE TEPMUHOB U MTOHSATUI:

YKOCHCTEMA 3EMITH

['paHuIlbl, COCTaB U CTPYKTypa Ouocdepsl.
JK11BO€e BeIecTBo U ero

dynkimn. OcobeHHocTH 6rochepsl Kak

Orocdepa, )KUBOE BELIECTBO, TUHAMUYECKOE
paBHOBECHE.

OuenuBath Bkiag B. Y. Bepnaackoro
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ri100anbHOM SKOCHCTeMBI. JJluHaMudyeckoe
[paBHOBecHE 1 0OpaTHAs CBS3b B Onocdepe.
/lemoncmpawuu:

llopmpemui: B. U. Bepuanckuil. Tabauysl u
cxemwl: «O0Mmas CTpyKTypa 6uocheps»,
«Pacripoctpanenue xxu3Hu B Ouocdepey,
«O30HOBBIN 3KpaH OHOCHEpbI»

B CO3JIaHKE yueHUs 0 Ouocdepe.
XapakTepru30BaTh COCTaB OMochephl, HyHKINN
PKHBOTO BelecTBa Onocdepsl U onpenessaTh (Ha
KapTe) 00JIaCTH ero HauOOJIbIIEro
pacrpocTpaHeHHsL.

[IprBOIMTE IpUMEPHI IPOSBICHUS QYHKINN
PKUBOTO BellecTBa Onocgepbl, OMOreoXnuMUYecKou
NesITeTbHOCTH YeTIOBEKa.

[lepeuncnsaTb 0cOOEHHOCTH OHOChEPHI

KaK IJ100abHOM SKOCHCTEMBI 3eMITH

4.6 |3aKOHOMEPHOCTH KpyroBOpOTHI BEIIECTB U PackppIBaTh COJIEpyKaHUE TEPMUHOB U
CyIIIECTBOBaHUS Orochepsl GHOTCOXHMUYECKHUE LIUKIIBI SIEMEHTOB (yriepoa, [IOHATHIA: LeNOCTHOCTE OHochepsl,
azoTa). KPYrOBOPOT BEIIECTB,
BoHanbHOCTB GHOChepsl. OCHOBHBIE GHOMBI CyIH.[OHOTCOXUMHYECKUE LIUKIIBI JIIEMEHTOB,
lemoncmpayuu: 30HAIBHOCTH OHOC(hepbl, OUOMBI.
Tabauywr u cxemvl. «KpyroBopoT yrieposa B OnucbiBath KPYroBOPOT BEIIECTB,
Guochepey, «KpyroBopoT a30Ta B IPUPOJIE» OMOreoXMMHUYECKHE IUKIIbI a30Ta U yIiiepoa
B Ouocdepe.
OOBSCHATH IPUUYMHY 30HAILHOCTU
ouocdepsl. [lepeuncnare u xapakTepuzoBaThb
OCHOBHBIE OHOMBI
Cylu 3emin
4.7 |YenoBeuecTBO UenoBeuecTBO B Orochepe 3eMim. PackpeiBaTh co/iep:kaHe TEPMUHOB U

B Orochepe 3emiu

AHTpOHOTeHHLIe N3MCHCHUS B

ouocepe. ['mobanpHbIE

[MOHSTHI: AHTPOIIOTCHHLIC U3SMCHCHUS,

PKOJIOTMYECKHM KpH3ucC, ria00abHbIC
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DKOJIOTHUYECKUE TPOOIIEMBI.

/lemoncmpavwuu:

Tabauysl u cxemvi: «lIpuMepHbIE aHTPOIIOTEHHbBIE
BO3/ICHCTBUSA

Ha IPUPOY», « BaxkHeWIne NCTOYHUKU
3arpsi3HEHUs BO3AyXa U TPYHTOBBIX BOY,
«ITouBa — BakHeH 1A

cocTasisonas onochepnn», «PakTopbl
nerpajaauuu nousy, «llapHUKOBBIN APPEKT,
«DaKTOPHI PaIMOAKTUBHOTO 3arpsi3HEHUS
onocdeps»; Kpacnas kaura PO, nzodpakenus
OXpaHsIeMbIX BUJIOB PACTEHUHN U JKUBOTHBIX

1pOOJIEMBI.

Xapaktepu3oBaTh OMOCHEPHYIO PO

YyesloBeKa.

[ [puBOUTH TPUMEPBI AHTPOIIOT€HHBIX U3MEHEHUN
B Onocdepe.

OreHuBaTh NOCIEICTBUS 3arpsiI3HEHUS
BO3/YILIHOM, BOJHOM CPEJIbl, U3MEHECHUS
KJIMMaTa, COKpalieHus 6uopazHooopasusi.
dopmynrpoBaTh COOCTBEHHYIO MO3UIUIO TIO
OTHOIIEHHIO K TJI00aIbHBIM M PErHOHAIbHBIM
HKOJIOTMUECKUM ITpobiieMaM, apryMeHTHPOBATh
CBOIO TOUKY 3PEHUS.

Ha3piBaTh IpUYUHBI TIOSIBICHUS
[PUPOIOOXPAHHOMN 3TUKH, PACKPHIBAThH
3HaYeHHE Mporpecca Jis MPeo10JIeHUs
HKOJIOTMYECKOT0

KpH3HCca

4.8

COCYHleCTBOBaHI/IC
IIPpUPOAbI U YCIIOBCUYCCTBA

CocylecTBOBaHUE TIPUPOJIbI U YETIOBEYECTRA.
CoxpaHeHue OMopazHO0Opa3us Kak OCHOBA
ycroiunBocTu 6nochepsl. OcHOBa
paIMOHATBHOTO YIIPABICHUS IPUPOIHBIMU
pecypcaMy U UX UCTIOJIb30BaHue. JlocTkeHUs
OHONIOTHUI

U OXpaHa MPUPO/IBL.

PaCKpBIBaTB COACPIKAaHUC TCPMHUHOB U

[MOHSTHM: painuOHaJIbHOC

IIPUPOAOIIOJIb30BAHHUC, YCTOI‘/‘I‘II/IBOC

pPa3BUTHEC, KOOBOJIOLUS.

XapaKTepI/I3OBaTB palnOHAJIBHOC UCIIOJIb30BAHUC
IIPUPOAHBIX PECYPCOB; OCHOBHBIC IMOJIOKCHUSA
KOHICIIITUH

YCTOI\/'I‘{I/IBOF O pa3BUTHUA
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VIemoncmpavyuu:
Tabauywt u cxemwl: «buocdepa u yeI0BEK»

TOro 4acosB 110 TeMe 9
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO 34
JACOB I10 ITPOI' PAMME
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5.CIIOCOBBI OEHKHU JOCTU/KEHUSA YYALIMMUCS IVIAHUPYEMBbIX
PE3YJIbTATOB

B cBoeii paboTe st HCHOB3yI0 pa3nIudHble (OPMBI U METOABI OLICHUBAHUS:

CTaHJAPTU3UPOBAHHBIC IUCHBMEHHBIE W YCTHBIE pPAaOOTHI, MPOEKTHI, MPAKTHYECKHE pPaOOTHI,
TBOpYECKHE PadOTHI, CaMOAHAIIN3, HAOIIOJCHNE, CAMOOLICHKA.

B yueOGHOM mporiecce MHOIO HCHOJB3YIOTCS CIEAYIOIIME BUIBI KOHTPOJS: TPEIBAPUTEIbHBIN,
TEKYIIHA, TEMATHYCCKHIA, UTOTOBBIN, CAMOCTOATENbHAS padoTa, nuddepeHITMpOBaHHBIN 3a4eT.

Kasxip1it BUT KOHTPOJISL HECET ONMPEACICHHYIO0 (QYHKIIHIO.

[IpenBapuTenbHbIl KOHTPOJb (IMAarHOCTUYECKUH KOHTPOJIb) MPOBOXKY B Hayajle y4eOHOIo roja,
MOJIyTOJTUsI, HA TIEPBBIX YPOKaX HOBOTO pasfesia yueOHO! AUCIUIITNHEIL.

Llenu oannozo konmpons:

e IPOBEPKA paHee NOJYyYCHHBIX 3HAHUI 1 OCBOCHHBIX YMEHUMN, 00yUaroninxcs;
e U3y4yeHHUE YPOBHS TOTOBHOCTH 00YYaIOIIMXCS K BOCIPUATHIO HOBOTO MaTepHarna.

JlecTBUTENBHO, Ha OCHOBE JAaHHBIX INPEABAPUTEIIBHOIO KOHTPOJISI CTPOUTCS H3Y4YE€HHE HOBOTO
MaTtepuaia, peaycMaTpruBaeTCsl IOBTOPEHUE, OPraHU3YIOTCSI MEXIIPEAMETHBIE CBSI3U, aKTyaTU3UPYIOTCS
3HAHMUSI, HEBOCTPEOOBAHHBIE JI0 TOTO BPEMEHH.

Ha mepBbix 3Tamax oOyueHus ¢ LEIbI0 aHanu3a Xoja (OPMUPOBAHUS 3HAHUM M yMEHHI
MIPOBOXY TEKYIIMH KOHTPOJb, TaK Kak 3TO HauOoJiee orepaTHBHAas, IMHAMUYHAs U THOKas MpoBepka
pe3ynbTaToB 00ydeHus. OTO JaeT MpernojaBaTeNio M oOydarouieMycs BO3MOXHOCTb CBOEBPEMEHHO
OoTpearupoBaTb Ha HEJOCTAaTK{, BBIABUTh MX TMPUYMHBI U TPUHATH HEOOXOIUMBIE MEpPbl K
ycTpaHeHuto. Tekymuii KOHTPOJIb 0COOEHHO Ba)KEH ISl MPEMNo/iaBaTeisl Kak CPeJCTBO CBOEBPEMEHHON
KOPPEKTUPOBKHU CBOEH JESATENIbHOCTH, BHECEHHSI U3MEHEHUH B IIAaHUPOBaHHE MOCIEeNYIOIEero o0yueHus
U TIPEyNPEXICHUS HEYCIIEBAEMOCTH.

Texymuii KOHTPOJIb HAYMHAIO C YCTHOTO ONIPOCa, KaK JUAJIOT ¢ OJHUM O0y4aroIMMCsl, TaK U CO BCEM
kjnaccoM. [ ydeOHOro auanora TIIATEIBbHO OTOMpAI0 CHUCTEMY BONPOCOB, KOTOPBIE OLCHUBAIOT HE
TOJIBKO CHOCOOHOCTh YYEHHMKOB 3allOMHUTh M BOCIPOM3BECTH HH(POpPMAILMIO, HO M OCO3HAThH €€,
CIOCOOHOCTh PACCyXk/1aTh, BBICKa3blBaTh CBOE MHEHHE, APTYMEHTHPOBAHO CTPOUTHh OTBET, AKTHBHO
y4acTBOBaTh B 00Iel Oecenie, yMEHHE KOHKPETU3UPOBATh 001Me ucTropudeckue noustus. [Ipu nanaom
KOHTpOJIE 00y4aloIIMiCs MOXET UMETh IIPaBO Ha OMIMOKY, y4acTBYs B COBMECTHOM C NPENOAABATENIEM
aHaim3e. B pesynbpTare OLIEHKa BBICTABISETCS HA OCHOBE AHAIMTUYECKUX CykIeHUH. Takoil momxon
HOJIEP>)KUBAET CUTYALMIO ycrexa U (GopMUPYET IPABUILHOE OTHOLIEHHE YUEHUKA K KOHTPOJIIO.

Crnenyromeil popMoi TEKyIIEero KOHTPOJIs SABJISIETCS caMOCTosATeNbHas padoTta. [IpoBoanTcs oHa
(GpoHTaNbHO, HEOOJBIIMMH TIpyNIaMU M HHAMBUAYalbHO. Llenb Takoro KOHTpOJsl ompenaensercs
UHAUBUIYAIBHBIMU OCOOCHHOCTSMH, TEMIIOM IPOJBM)KEHHUS Y4YalIUXCsi B ycBOeHMM 3HaHMH. Tak,
HamnpuMmep, MHIUBUAYAJIbHYIO CaMOCTOSITEIbHYIO pabOTy MOJKET MOJYyYUTh OOydyarolIMics, KOTOPBIH
IIPOIYCTUJI MHOTO YYeOHBIX 3aHATUH, HE YCBOMJ KaKOH-TO pa3jien NporpaMmsbl, paboTarouuid B
3aMeJICHHOM MJIM YCKOPEHHOM TemIle. Taxke NCHosb3ylo MHIUBUAYAIbHBIE CAMOCTOSITEIbHbBIE PAOOTHI
U JUIs 3aCTEHYUBBIX, pOOKUX YYEHMKOB, YyBCTBYIOIIMX TUCKOMMOPT npu oTBeTe. [ 3TUX KaTeropui,
oOyyaromuxcs Ipeyiaralo MeToJM4eCKue peKOMEHJallMK 110 BBIMOJIHEHUIO CAMOCTOSITENIbHON paboThl. B
3TOM CJlyyae XOpOILIO BBINOJHEHHAs paboTa CTAHOBUTCS OCHOBAHUEM JJIsI OTKPBITOM HOJIEPKKU
oOyyJaromerocsi, BOCHMTaHUS YBEPEHHOCTH B COOCTBEHHBIX CHJIaX.

OnHUM U3 BaXHBIX BHUJOB TEKYIIEro KOHTPOJS HAa ypoKaxX OHMOJOrMM SBISETCS TEMaTHUYECKHH,
KOTOPBI  IPOBOJAMTCA IO  3aBEpIICHUM U3ydeHUs Oombiioil  Tembl. Bompochl  maHHOTO
KOHTpOJISl pACCUATAaHbl Ha BBIABICHUE 3HAHUN BCEH TEMBl, HAa YCTAHOBJIEHUE CBS3€M CO 3HAHUEM
NpebIAYIINX TEM, HA YMEHHE MIepeHoca 3HaHUH Ha JIpyroil MaTepual, Ha MOUCK BBIBOIOB 0000IIAIOIIEro
Xapakrepa.

DYHKYUU MeMamuiecko2co KOHmpOoJis cledyrouue:

e CUCTEMaTU3UPOBATh U 000OIINTE MaTepHall BCel TEMBI;
e IIyTEM MOBTOPEHUS M NMPOBEPKHU 3HAHUH NpenynpeauTh 3a0bIBaHUE, 3aKPEMHUTh €ro Kak
6a3y, HeOOXOMMYIO JUTSL U3YYEHUS MOCIEAYIOMINX pa3IeNioB yueOHON TUCIUITIHEIL.

Oco6oit (popMoii MHCEMEHHOTO KOHTPOJIS SABJSIOTCS rpadudeckue paboThl, TaKUe KakK: PUCYHKH,
JMarpaMMBbl, CXeMbl, YepTexku U Ap. Llenb JaHHBIX paboT — MpoBepKa yMEHHUS YJalllMXCsl UCIOJIb30BaTh
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3HaHUSI B HECTAHIAPTHOM CHTyallud, TIOJb30BATBCS METOAOM MOJCIUpPOBaHHsA, paboTaTh B
MIPOCTPAHCTBEHHOW NEPCIEKTHBE, KPATKO PE3IOMUPOBATH M 0000IIaTh 3HAHMS.

[IpoMexyTOUHBII KOHTPOJb [0 IPEIMETY NMPOBOJIUTCS IOCIE 3aBEPIICHUS U3Yy4EHUS OTIEIIbHOMN
TEeMBI, pa3liena, BKIIOYAIOUIMA omnpeieneHHblid mnepuoa. Haumbomnee wucnonb3yeMbiMu — (GopMaMu
MIPOMEKYTOYHOTO KOHTPOJISI 3HAHUM YYalIUXCsl MO MPEaMETy SBISIIOTCSA: KOHTPOJIbHO-0000mmaonme
YPOKH, 3a4ETHI.

WToroBelii KOHTPOJIb BKJIFOUAET aTTECTALIMIO YIEHUKOB 3a BECh [IEPHOJ] U3YUEHHS KOT0-IM00 Kypca.

Takum o0Opa3om, OLleHKaM I0/IBEPraloTCs HAJUYHbIE 3HAHUS O00y4yalOUIMXCs U MPOSIBICHHBIE UMU
YMEHHSI M HaBBIKM C YYETOM HX CTapaHWil, YCWINH, pallMOHAIbHON y4eOHOM NesTelIbHOCTH, MOTHBA,
KOTOpBIM MOOYyAWI HMX OCBOUTH JAHHBIM Marepuadl M B JajlbHEHIIEM IPUMEHATh Ha IPaKTHKE.
KoHcraTpoBaB onpe/ienieHHbII ypOBEHb 3HAHUN 00Y4aroIIerocsi U yMEHUN 10 MPUMEHEHHUIO 3TUX 3HAaHUI
B TPAKTUYECKOM NEATENbHOCTH, IMPENoJiaBaTelb MMEET BO3MOXXHOCTh KOPPEKTHPOBATH JalbHEUIIUI
nporuecc 00y4eHHUsl, 0Ka3bIBaTh IOMOILb B BUJIE COBETOB, PEKOMEHAAINH, KOHCYIbTALIMH, IPOSBISATH CBOE
OTHOILEHHUE K €Tr0 CTAPAHUSAM U YCIIEXaAM.

CucremaTH4eCKUil KOHTPOJb 3HAaHUW W YMEHUH, OOydaroluxcs — OJHO M3 OCHOBHBIX YCJIOBHIl
MOBBIIIEHUS KauecTBa 00y4YeHUs. YMelloe BIIaJeHNE MPENoiaBaTeieM pa3InyHbIMU (opMaMu KOHTPOJIS
3HAHMW U YMEHHMH CIOCOOCTBYET MOBBIIICHUIO 3aMHTEPECOBAHHOCTH OOydaroluxcsi B OOYy4eHHUH,
MpenynpexaaeT OTCTaBaHUE, OOecrneuynBaeT aKTHUBHYIO pPadOTy KaxJIoro ydeHuka. KoHTponb st
oOyuarouuxcs JoJKeH ObITh AeWCTBUTEIHHO 00yUaIOUINM, CJIEI0BaTENbHO, OH OyIeT U pa3BUBAIOIINM, U
BOCITUTHIBAIOIIHM.

BapuaHTbl KpUTepHeB OLlEHMBAHUS PA3JMYHBIX BUA0OB PadoT yyalmxcs:

1.buonoruveckuii nukTanT. CaMblii MPOCTOM CMOCOO MPOBEPKHU JIOMAITHETO 3aJaHusI BCEro Kiacca
(otHOTO MM HECKOJBKUX maparpados). s ObICTpOl MPOBEPKH B3SATh AECATH TEPMHUHOB (JI€TKO OLIEHUTh
0 MATHOAUTBHON CHUCTEME).

JukroBath nmo 1 TepMuny 3a 1 MuHyTHl — 3aliMeT 10 MuHyT. ECcim [UKTaHT B Hadaje ypoka — TO
MOKHO TYyT K€ YCTHO JaTh IPABWJIBHBIC ONPEICICHMS, €CIIM B KOHIIC ypOKa — IPOBEPUTH IOTOM U
3aKpENUTh Ha CIECAYIOMIEM YPOKE.

2. YcrHbiit ompoc. MoxeT ObITh (pOHTAIBLHBIM WM TEepCOHUGUIMPOBAHHBIM. [laeTcsi ycTHOE
3aJlaHu€e 110 HOBOMY MaTepuaiy.

. «5» — BBITIOJTHWI BCE 3a/1aHKUE TMPABUIIBHO;

. «4>» - BBITTOJIHWII BCE 3a1anue ¢ 1-2 ommbkaMu

. «3» — 9acTO OMIMOAJICS, BBITIOJHUI IPABUIBLHO TOJIBKO TIOJIOBUHY 3a/1aHHS;
. «2» — TIOYTH HUYETO HE CMOT BBITTOJTHUTH IIPABUIIHHO;

3. BelnmoJiHeHUE TECTOBEIX 3aaHUM.

3.1. 3amanus ¢ BBIOOPOM OTBeTa (3aKPBITBIM TECT), 3aJaHUSA «IOMOJIHHUTE TPEITIOKCHHE)
(OTKpBITHIN TECT) OIICHUBAETCS B OJIMH M JiBa Oajia COOTBETCTBeHHO. Kak mpaBuio, Ha OJHO 3aJaHue C
BBIOOPOM OTBETA MPUXOAUTCS OKOJIO MHUHYTHI, @ HA COCTaBJICHHE CBOOOJHOTO OTBETA — OKOJIO 2-3 MUHYT.
[Ipumep OTKpBITOro TecTa: NPOYMTAWTE TEKCT, 3alOJIHUTE Mpomyckd. ONTUManbHO HA OJHOM
KOHTPOJILHOU paboTe naTh 25 3a1aHui:

(20 ¢ BBIOOpPOM OTBETA U 5 CO CBOOOTHBIM OTBETOM).

Kputepuu oneHok:

«5»: 16 + 4 (80 — 100 % ot ob1iero uncnia 6amioB)

«4»: 14 + 3 (70 - 75 %)

«3»: 12 + 0w 10+2 (50 - 65 %).

3/1ech BO3MOKHBI BAPUAHTHI, TOITOMY JIYYIlIE OPUEHTHUPOBATHCS MO MPOIEHTaM.

3.2.  IuddepeHUUpOBaHHBII TECT COCTaBIEH W3 BOMPOCOB HA YPOBHE «YUEHHUK TOJIKEH
(oOsi3aTenbHAs YacTh) M «YyYEHHK MOXKET» (IOTOJIHHUTENbHAas 4acTh). Hampumep, obOsi3aTenbHas 4yacThb
coctouT u3 20 BompocoB no 1 6amty, a AOMOJHUTENbHAsA YacTh U3 5 BOMPOCOB MOBBIIIEHHOTO YPOBHS
cioxHocTH 1o 2 6amna. Mroro makcumym 30 Gamios.

Kpurepun onieHok: «2»: yueHuk Habpan menee 10 6amios

«3»: BoimosHUA 10 M0OBIX 3aAaHMI 003aTEILHON YacTh

«»: 13 + 4 =17 6amnoB u 6onee

«5»: 15+ 6 =21 Gannos u 6oee.
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MOo’KHO BHECTH KOPPEKTHBHI B KPUTEPHH, HO HYKHO 3apaHee COOOIIUTHh IIKOJIbHUKAM KPUTEPUU
OLIEHKHU UX paboThl. Micnomb3ys B CBOEi paboTe 3TH PEKOMEHAAIIUN HECKOJIBKO JIET, MOTY C YBEPEHHOCTBIO
CKazaTh, YTO JETH OBICTPO MPHUBBIKAIOT K TAKOMY OlICHMBaHUIO. M eciau yuuTens B Hayajie IPOBEPOUHON
paboThI 3a0BIBACT yKa3aTh KPUTEPUH, OHU CAMH €ro 00 3TOM CIIPAIIUBAIOT U KOHTPOJIUPYIOT CBOIO paboTy.

4. CamocrosiTenbHas paboTa B TETPAIU C UCIIOJIb30BaHNEM ydeOHUKA. 3aMOTHUTH Ta0JIHILY.

BeinosinuTe 3a1aHud: a) OTpULaTeabHas poJib OaKTepuit

0) TOJIOXKHUTENbHAS POJIb OAKTEPUIA:

Bamra onenka:

«5»— IOJIHOCTBIO BBIMOJIHWI BCE 3aJjaHUE

«4» — BBITIOJHMJ 33/IaHHUE C TIOTPEITHOCTAMHE (1-2 HETOYHOCTH HMITH OIINOKH )

«3» — MPaBHIILHO BBITIOJHUI TOJIBKO TIOJIOBUHY  3aJ[aHHMA

«2» — B 3aJaHUM MHOTO OIIHNOOK, HE BRIITOJIHUII 3aJaHNE

5. YcTHBIE 3a7jaHUS CO CBOOOIHBIM OTBETOM.

VY4uuThiBas TO, YTO MHOTHE IIKOJBHUKH TIOXO BJIAJICIOT MUChbMEHHOM PEUbI0, U3J1aratoT CBOU MBICIIH
MIPOCTPaHHO, YacTO HE MO CYIIECTBY, YUYMTENIO CIEIyeT IpeliaraTb BOMIPOCHI, TPEOYIOIINE OTBETa,
COCTOSIIEro u3 Tpéx — mectu Ppas. B xoxe Tekymiei mpoBepKH 3HAHUN BaXHO aHAM3UPOBATH OTBETHI
yyaixcs B Kiacce, oOpaliaTh BHUMAaHME HAa UX HEJIOCTATKH, MOKa3bIBaTh 00Opaslibl JYYIIUX OTBETOB,
MPOBOJUTH OOMEH paboTamu JIJIsl UX aHaJIM3a CAMUMU yYalllUMHUCS.

OmHO W TO Ke 3aJaHue MOKET OBITh BBITIOJHEHO C Pa3HOW TIyOMHOW MW TIOJHOTOW, Ha
pPENpOJIYKTUBHOM M TBOPYECKOM YpOBHsAX. Hampumep, B COOTBETCTBHU C TPEOOBAHUSIMHU IIKOJIHHUKH
JIOJDKHBI yMETh XapaKTepu30BaTh siBiieHue. OMH YICHUK MOXET JIaTh ONpe/IeNieHNe SIBICHUS, Ha3BaTh €T0
MPU3HAKHU, OTMETUTH POJIb B KU3HU oOmiecTBa. [Ipu 3TOM OH dMIIb BOcHpousBeneT 3HaHud. [pyroit
YUEHUK, JI0MOJIHUTENIBHO K U3JI0’)KEHHOMY BBIIIIE, PACCKa3bIBAET O MpoIeccax, IPOUCXOIAIINX B OOIIecTBE
B CBSI3U C 3TUM sBJICHHEM. B oTBeTe mposBisiioTcs 6ojee riayooKue 3HaHMsI, TBOPUYECTBO.

OTBeT nmepBoro y4eHuka B COOTBETCTBHH C ATAJIOHOM XapaKTEePU3yeT HIKHIOIO I'PaHUIly 3HAaHUH U
MOATOMY OIIEHUBAETCS yIOBJICTBOPUTEIBHOW OTMETKOM. BTOpo# oTBeT XapakrepusyeT 0oJjiee BBHICOKHIH
YpOBEHb 3HAHUM yICHUKA M OIICHUBAETCS 00Jiee BEICOKOM oTMEeTKOM. OOyJaroniuecs: 10JKHBI TOHUMATh,
YTO yYUTEIb OIICHUBAET HE TOJIBKO PENPOIYKIINIO, HO U TBOPUECKUN MOIXO/I.

6. KortponpHas paboTa mo Borpocam (J1aTh pa3BepHYTHIM OTBET Ha BOMPOC).

JlomycTuM, MpeUIOKEHO TPU 3aJaHUsl Ha CpPEJAHEM YPOBHE CIOXKHOCTH U OJHO 3aJaHue
MOBBILIEHHON CIOXKHOCTH.

. «5» — BBITIOJTHIII BCE 3aJjaHUs TIPABUIIHHO;

. «4>» - BBIITOJIHWI BCE 3aJaHMs, MHOTAA OIIMOAaCs;

. «3» — 9acTO OIIMOAJICS, BBITIOJHIII TPABUIILHO TOJBKO TOJIOBUHY 3aaHU;
. «2» — TIOYTH HUYETO HE CMOT BBITIOJHUTD MTPABUIILHO;

7. Kputepuu onieHKH pabOThl y4alluXxcsl B MPOEKTHOM TpyIe, KOMaHJe U JIp.
. YMEHHUE paclpeieinTb paboTy B KOMaH/IE;

. YMEHHE BBICIYIIATh APYT APYra;

. COTJ1aCOBAHHOCTh ACUCTBUI;

. MPAaBUIILHOCTh U TIOJHOTA BBICTYIICHUM.

. aKTHBHOCTh

. YMEHHUE CIIOPUTH U OTCTAUBATh CBOKO TOUKY 3PEHHUS

8. Pedepar no 3amaHHON TeMe MpeaycMaTpUBAeT CaMOCTOSATENIbHYIO paboOTy C JOMOJHUTEIbHON
muteparypoil. Kpome ymeHus BbIOpaTh TIJIaBHO€ M KOHKPETHOE MO TeMe, HEOOXOAWMO OLIEHUTH
clleAyIolIee:

. TIOJTHOTY PACKPBITHS TEMBI;
. HaJIMYME PUCYHKOB U cXeM (IIpu HEOOXOJUMOCTH);

. aKKypaTHOCTb MCIIOJTHEHHUSI.

. a/IaITUPOBAHHOCTD BBICTYIUIEHUS (HE MPOCTO YTEHHUE)

B nocnenHee BpeMs akTMBHO HCHOJIb3YETCS MOHUTOPHUHT, PEUTHHIOBOE OLIEHUBAaHUE, TOPT(OIHO.
OTH MeTOoAbl TO3BOJISIIOT Y4allleMyCs CaMOCTOSITENIbHO OILIGHUTh CBOM CHOCOOHOCTH TOBBICUTH
CaMOOLICHKY.
9. OueHka yMEHHUH pelaTh pacyeTHbIE 3a0auu:
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*  «5» - B JIOTHYECKOM PACCY)KJICHHHM M PEIICHUHM HET OIIMOOK, 33jaua PelicHa parroHaIbHbIM
CII0CO00M;

o «4» - B JIOTMYECKOM PACCYXJICHUH M PEIICHUU HET CYIIECTBEHHBIX OMIMOOK, HO 3aj1a4a pelieHa
HEpaIMOHAIBHBIM CIIOCOOOM, WM JIOTYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK;

* «3» - B JIOTHYECKOM PACCYKJCHHUU HET CYIIECTBEHHBIX OLIMOOK, HO JIOMYIICHA CYIIECTBEHHAs
OHH/I6Ka B MAaTCMAaTHUYCCKUX pvaeTaX;

*  «2» - UIMEIOTCS CYIIECTBEHHBIE OIIMOKHU B JIOTHYECKOM PACCYKICHUU U PEIICHUH;

- OTCYTCTBHE OTBETA Ha 3aJIa4H.
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