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1. ITosicHuTeAbHAS 3aNIMCKA

Pabouas mporpamma cocTaBlieHa B COOTBETCTBHM CO CIEAYIOIIMMH HOPMATUBHBIMU U
pacnopsaUTENbHbIMU JOKYMEHTaMU:

1. 3akon «O06 oOpazoBanun B Poccuiickoit ®eneparum» ot 29.12. 2012 roga Ne 273-03
(c I3MEHEHHSMU U JIOTIOJTHEHUSIMH ).

2. 3akon Kpacnomapckoro kpast ot 16.07.2013 roma Ne 2770-K3 "OO6 ob6pa3oBaHuu B
KpacHonapckom kpae" (¢ ”3BMEHEHUSIMU U JIOTIOJHEHUSIMH).

3. [Ipukaz MuHucrepcTBa 00pa3oBaHUs, HAYKd M MOJIOAEKHOM TMOJUTUKH
Kpacnonapckoro kpas ot 29.01.2014 roga Ne 399 «O6 yrBepxxnenuu [lopsinka perinameHTanuu
u  oGOpMIIEHHS OTHOLICHWH TOCYJAapCTBEHHOH WM MYHHLIMIAIBHOW 00pa3oBaTeIbHOM
opraHu3anuu ¢ oOydarolMMHCs U (WJIM) UX POAUTEISIMHU (3aKOHHBIMH IPEACTABUTEISIMH) B
yacTW OpraHu3aluu oOydeHuss 1O o0pa3oBaTelbHBIM IpOrpaMMaM HadajlbHOTO OOIIEro,
OCHOBHOTO OOIIEro W cpeaHero oOmiero oOpa3oBaHHWs Ha JOMY WJIH B MEIUIIMHCKUAX
OpraHu3aIusIX».

4. TlocTaHoBiEHUS TJABHOTO TOCYAApCTBEHHOIO0 CaHUTapHOro Bpaua Poccuiickoii
Oenepanun ot 10 wurons 2015 roma Ne 26 «O6 yrBepxkaenuu CanlluH 2.4.2.3286-15
«CaHUTapHO-3MUAEMHOJIOTMYECKHEe TpeOOBaHUS K YCIOBUSAM W OpraHu3allud OOy4eHHsS H
BOCIIUTAHHUS B OpraHU3alusaX, OCYIIECTBISAIOMINUX 0Opa3oBaTeNbHYI0 JAEATEIbHOCTb IO
a/IalITUPOBAHHBIM OCHOBHBIM 00111€00pa30BaTeIbHBIM IMPOTrpaMMaM JUIsl  OOYYarolIUXCsl C
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0pOBbs», OT 28 ceHTsiOps 2020 roma Ne 28 «O06
yrBepkaeHM caHuTapHblx mnpasBwin  CII  2.4.3648-20 «CaHUTapHO-3IUAEMUOIOTHYECKUE
TpeOOBaHUs K OpraHu3allid BOCHHUTAHWA W OOydeHHs, OTAbIXa MU O3JOPOBJICHUS JEeTed u
Mogonaexu», oT 30 urons 2020 roga Ne 16 «O6 yrBepxkaenun canutapHbix npasui CII
3.1/2.4.3598-20 «CaHuTapHO-3IHAEMHOIOTHUECKHE TPEOOBAHUSA K YCTPOUCTBY, COACPKAHUIO U
opraHu3anuu paboThl 00pPa30BATEIBHBIX OpPraHU3ANMK HW JPYTUX OOBEKTOB COIMAIBHON
UHQPACTPYKTYpbl s  JAeTell W  MOJIOJEXKH B YCIOBHSIX PacHpoOCTpaHEHHs HOBOM
kopoHaBupycHoi nHdpekuu (COVID-19)»

Ha ocHoBanuu creayronmx HHCTPYKTUBHBIX U METOIMYECKUX MaTepHUasIoB:

1. IlpumepHble OCHOBHBIE O0O0pa3oBaTeibHbIE MPOTPaMMbl HAYaJIbHOTO  OOILEro
o0pa3oBaHUs M OCHOBHOTO 0OIIero oOpa3oBaHHs, BHECEHHBIX B pPEecTp 00pa3oBaTeIbHBIX
nmporpamMM, OJOOpEeHHBIX (eepaTbHbBIM y4eOHO-METOMYECKHUM OOBEIMHEHHEM II0 OO0IIeMy
obOpazoBanuto (mpoTokos oT 8 ampens 2015r. Ne 1/5).

2. IlpumepHble aganTUPOBAaHHBIE OCHOBHbIE 00pa30oBaTeIbHbIE MPOrPAMMbI HAYaJIBLHOTO
oOmiero o0pa3oBaHHMs W OCHOBHOTO oOmiero o0pa3oBaHusi, BHECEHHBIX B  PEECTp
o0pa3oBaTeNIbHBIX  MPOrpaMM,  OJOOpEHHBIX  (eAepalbHBIM  yu4eOHO-METOAMYECKUM
o0bveanHeHneM 1o 001emMy oOpa3zoBaHuio (MpoTokoa oT 22 nexadps 2015 r. Ne 4/15).

3. IlporpammMa mo  Ouonoruu Juis  OOIIEOOPa30BATEIbHBIX  YUPEHKICHUH.
[IpuponoBenenue. buonorus. Ikonorus 5-11 knaccel. MockBa. M3aatensckuii ieHTp «BeHrana-
I'pad». 2010.

4. @enepanbHbli TEpeYeHb YYEOHUKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO B
o0pa3oBaTeNbHBIX yupexaeHusx PO.

5. YuebHbIil 1utaH mkosbl-uHTepHaTa Ne 3 r. ApmaBupa Ha 2024-2025 yueOHblii ro.

Iean u 3a0aym npeamera



Hemn Owuonormueckoro oOpa3oBaHUS B OCHOBHOW IIKOJE (OPMYTUPYIOTCS Ha
HECKOJIBKUX YPOBHSX: IJI00aJTbHOM, METANpeAMETHOM, JIMYHOCTHOM U MPEJAMETHOM, Ha YpOBHE
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUS COJCPIKAHUS MPEAMETHBIX TPOTPAMM.

I'moGanpHBIC e OHOJIOTHYECKOTO 00pa30BaHUS SBISIOTCS OOMIMMH I OCHOBHOW U
CTapIlell HIKOJBl U ONPEICISIOTCS COUMATbHBIMU TPEOOBAHUSAMH, B TOM 4YHCIE W3MEHEHHEM
COLIMANBHOM CUTYallUd pa3BUTHUS — POCTOM HWH(POPMALMOHHBIX NEPErpy30K, H3MEHEHHEM
XapakTepa M CIOCOOOB OOLIEHUS W COIMAIBHBIX B3aMMOJIEHCTBHI (00BEMBI M CIIOCOOBI
MOJTydeHUs: MH(OPMAIMK BBI3BIBAIOT OTNPEACIEHHBIE OCOOCHHOCTH pPAa3BUTHS COBPEMEHHBIX
noapocTkoB). Hambosiee TpPOAYKTUBHBIMH, C TOYKHM 3PEHHUS pEUICHHUS 3a1a4 pPa3BUTHUS
MOJIPOCTKA, SABJISETCS COLMOMOPAIbHAS M HHTEIUICKTYalIbHAsI B3POCIIOCTb.

I[lomumo »3TOro, rHOOANBHBIE IETHM (GOPMHUPYIOTCS C  y4ETOM  PacCMOTPEHUs
OMOJIOTHYECKOTO 00pa30BaHMs KaK KOMIIOHEHTa CHCTEMBI 00pa30BaHUS B IIEJIOM, TO3TOMY OHHU
SBIISIIOTCS] HAnOoJIee OOIMMH M COLMAITBHO 3HAYMMBIMHU.

C yuéroMm BBIICHA3BAHHBIX TMOJXOJOB TJO0ATBHBIMU LEISIMH  OHOJIOTHYECKOTO
00pazoBaHus SBISIOTCS:

o conpanuzanusi 00y4aeMbIX — BXOXKJIEHHE B MHUP KYIbTYphl U COIHAIBHBIX
OTHOIIEHH, 00eCTIeYNBAONIAs BKIFOUECHHIE YUAIIUXCS B Ty WM HHYIO TPYIITY HIIU OOIIHOCTh —
HOCH T€ Jid €€ HOpM, LICHHOCTEN, OpHUEHTAIMd, OCBAMBAEMbBIX B MPOIECCE 3HAKOMCTBA C MUPOM
YKUBOUW ITPUPOJIBL;

o npuoOIIeHHe K TIO3HABAaTENIbHOW KYJIbType KaK CHCTEME I03HaBaTEIbHBIX
(Hay4HBIX) HEHHOCTEN, HAKOTJIEHHBIX 00I1IECTBOM B cpepe OMOIOrnuecKoi HayKu.

[Tomumo 3TOTO, OMOTOTHYECKOE 0OpPa30BaHUE MMPU3BAHO OOECIICUHUTh:

. OBnaseHue MeToJaMH HU3y4eHHUs TNPUPOIbl (HaONIOleHue, OMBIT, U3MEpPEHHuE),
oTpejieNieHue MOHATUHN «TEeJ0 U BEIIECTBOY», MPU3HAKU KUBOTO U HE KUBOTO, YMEHHUSI TIPUBOIUTh
MIpUMEPbI B3aUMOCBSI3U TEJI KUBOM U HE KUBOU MPUPOBI, TOKA3aTEIbCTBO €IMHCTBA MPUPOIDI,
MPUBOJUTh TPUMEPHl MPUCIIOCOOIEHHOCTH KUBBIX OpPraHMU3MOB K cpeie oOuTaHus,
COTIOCTABJISITh U ONMKMCHIBAThH PA3INYHbIE OOBEKTHI U MPOIECCHI;

o OO6oraieHue akTUBHOTO W MOTEHIMAJIHHOTO CIOBApPHOTO 3amaca OCHOBHBIX
OMOJIOTUUECKHX MOHITHHA, pacuiupeHrne 00bEMa 3KOJIOTHUECKOTO 00pa30BaHUsI, OPraHUYECKOTO
MHUpa KUBOM HPUPOJBI U OEPEKHOTO OTHOIICHHS K Hel, GopMUpOBaHHE 3BOJIOIMOHHOTO U
HKOJIOTMYECKOTO MBIIUICHUS;

L4 COBepH_IeHCTBOBaHI/Ie MMOHUMAaHUs OHOJOTHYECKOTO p33H006pa3I/I$I B IIpUPOAC KAK
pE3yiabTaTa 3BOJIOLIUN U KaK OCHOBBI €I'0 YCTOﬁqHBOFO Pa3BUTHUA,

L4 Bocnuranue co3HaTeIBHOTO U GepemHoro OTHOIIICHHS K >KUBOH npupoae Poccun
KaK HCKJIIOUUTEIILHON IIEHHOCTH OpraHn4eCKoOro Mupa,

L4 (DOpMI/IpOBaHI/Ie CIIOCOOHOCTH  HCIIOJIb30BaTh HpI/IO6peTéHHLIe 3HAaHUA B
HpaKTHqGCKOﬁ JCATCIIBHOCTH,

L4 (DOpMI/IpOBaHI/Ie YMCHI/Iﬁ II03HaBaThb, AHaJIM3UPOBATh, KHaCCI/I(bHHHpOBaTB

OMOJIOrHYECKHUE O6’beKTBI, YMEHUC pa6OTaTB C TCKCTOM, OCYHICCTBJIATH I/IH(i)OpMaHI/IOHHHﬁ
ITIOHUCK.

3agaum npeamera:

° @opMHpPOBaHUE HAYYHOTO MHPOBO33PEHHUSA, TYMAHHOCTH, 3SKOJOTHYECKOU
KYJBTYPBI;

° @opMHpOBaHUE OPHUEHTALIMM HAa IOHUMAHWU B3aUMOCBSA3€H B MPUPOJE Kak
OCHOBBI KU3HEIEATEIbHOCTH KHUBBIX CUCTEM, POJIM YEJIOBEKA B 3THX MPOLIECCAX;

° Pa3BuTHE TBOpUECKHX YMEHHM, CAMOCTOATEIHLHOCTH, TPY0JII00US U 3200 TIMBOTO
OTHOILEHHUS K IPUPOJIE.

. Y4eOHO - T03HaBaTEIIbHOM;

. leHHOCTHO - OpUEHTAIMOHHOM;

J Pe¢nexcuBHOM;



. KommyHHKaTHBHON;

° JIMHTBUCTHUYECKOIA;

. KyneTypoBenueckoi.

[Inanupyercs HCIONB30BaHME TAKUX IIEJArOTMYECKMX TEXHOJIOIMH B INpEnojaBaHuU
npenMera, kak auddepeHmupoBaHHOoe 00ydeHHE, TpOOJeMHOEe OOydeHUe, TEXHOJOTHS
pa3BHBaroIIero OOy4YeHHs, TECTHMPOBAHHUE, TEXHOJOrus KpuTudeckoro wmbinuienus, WKT.
Hcnonb30BaHne 3TUX TEXHOJOTUMN MO3BOJIUT 00JIe€E TOYHO PEaIn30BaTh NOTPEOHOCTH YHALUXCS
B JIMHTBUCTMYECKOM OOpa30BaHMU U IOMOYXKET MOJArOTOBUTH YHaLIUXCA K TOCYJapCTBEHHOM
WTOrOBOM aTTECTAIUU.

2. O0mAas XapaKTePpUCTHKA Y4eOHOT0 IpeaMeTa

Conepxkanne Kypca OHOJOTMM B OCHOBHOW  IIKoJIe  OOYyCIIOBIIEHO  OOIiei
L[EJICHANIPaBICHHOCThI0 00pA30BaTENIBHOIO IIpolecca Ha JOCTHXKEHHE METalnpeIMEeTHBIX U
MpEeIMETHBIX 1ieJiell 00y4YeHHs, YTO BO3MOKHO Ha OCHOBE KOMIIETEHTHOTO MOJX0/a, KOTOPbIN
obOecnieunBaeT (OPMHUPOBAHUE M Pa3BUTHE KOMMYHHMKAaTHBHOW, y4yeOHO - I03HABaTEIbHOM,

LIEHHOCTHO - OPHMEHTAlMOHHOHM, pPEQIEKCUBHOMN, JIUIBUCTUYECKOW M KyJIbTYpOBEIUECKOMN
KOMIIETEHIIU .
Y4yeOHO — moO3HaBareibHas KOMIIETEHILUS I[O3BOJIIET MPOBOAMTH WHIMBUIYaJIbHbBIE

WCCTIeI0BaHUs, peliaTh CJIOXKHbBIE 3a7aud, AuddepeHupys ux, AeaaTh 0000IMIeHUS U BHIBOBI O
HaONIOJaeMBIX SIBJICHHUSX WM TIPOIECCaxX, OBJIAJIEBATh MPOCTEHITMMH METOJAaMHU HW3YYCHHS
OKPYXAIOIIer0 MHpa: HaOM0IeHne, OIBIT, MOJEIUPOBAHUE OMPEACIEHHBIX TPOIECCOB,
MpeJiaraeT HOBbIC HE CTaHIAPTHBIC PEIICHUS TTPOOIIEM.

KommyHHUKaTHBHAsE KOMIIETSHITUS Mpe/iaraeT OBjIaiecHue OMOJIOTHYECKON TPaMOTHOCTH,
0a30BBIMH YMEHHSMHU U HaBBIKAMHU HCITOJIB30BAaHUS B )KM3HEHHO BAXKHBIX CHUTYaIlUsIX OOIICHUS,
YMEHHE JIOTUYHO W TPaMOTHO (OPMHUPOBATH CBOM MBICIM C HCIIOJIb30BAHHME CITCIIUATBHBIX
OMOJIOTMYECKHX TEPMUHOB, BBOJUMBIX B 000POT Ha KaXKJIOM 3aHITHH.

JlurBuctyeckass KOMNEeTeHITUsT GOPMUPYET YMEHHUS JIOTUYHO U TPaMOTHO (pOPMHUPOBATH
CBOU MBICIIA C UCTIOJIB30BAHUEM CIICIIMAIBHBIX OMOJIOTMYECKUX TEPMUHOB, BBOJUMBIX B 000POT
Ha KaXJOM 3aHSATUH, YMEHUN COCTABJICHUS IUIAHOB M OIMOPHBIX KOHCIIEKTOB IO M3YYCHHOMY
Marepuany.

KynbpTypoBemueckass KOMIIETCHIIMS IPEAIoaraeT 0CoO3HaHWE POJIM HayKH OHMOJIOTHH B
JKU3HHU YeJIOBEKa, ¢€¢ BIMSHUE HAa MUP OBJIAJCHHE MO3HAHWEM M OIBITOM JACSITEIIBHOCTH HAYKH
OMOJIOTHH KaK COCTAaBHOM YaCTH KM3HU YEJIOBEKAa U YEJI0BEUYECTBA, OCO3HAHUE POJIM OHUOJIOTHH B
OBITOBOM, KYyJbTYpHOH, J0CyroBod cdepax, GOpMUpPOBaHHE HAy4YHOW KApTHUHBI MHPA,
paciupsrouieiics 10 KyIbTypHOTO U BCEYEIOBEYECKOTO MOHSITHSL.

I[IeHHOCTHO - OpHEHTAIIMOHHAsS KOMIIETEHIIMS II03BOJIACT BHJACTh M IIOHMMAaTh
OKPY)KaIOIIUKA MHUpP, OPHUEHTUPOBAaThCI B HEM (3a7aBaTh cebe M OKPYXKAIOMIMM BOIPOCHI:
«mouemy?», «3ademM?», «B 4€M MpHUMHA?», «KaK 3TO YCTPOEHO?», OCO3HABaTh CBOKO POJb U
MpelHa3HauYeHUs] B HEM: «a s CMOTY Tak?», «Kak 3TO CcJenaTh?»); BUAETh U IMOHUMATh
OMOJIOTHYECKHE SIBJICHHUS B MPUPOJIE, OTIMYATh MX OT (PU3UUYECKHX SBJICHUN; MPOTHO3UPOBATH
HaMpaBJICHUs HAYYHOTO MCIOJIb30BaHUS OMOJIOTUYECKUX 3HAHUN B MPAKTUUECKOH JESITeThHOCTU
4yenoBeka; (opMuUpoBaHHE WHAWBHIyaTbHOM 00pa30BaTeNbHONW TPACKTOPUH, MPOTPaAMMBbI
KU3HEJEITeILHOCTH U BbIOOpa mpodeccuil, CBsI3aHHBIX ¢ OHONOTHEH.

PedrnexcuBHas kKoMMETEHIHS MO3BOJISIET MPOEKTHPOBATh Y4eOHO - TO3HABATENBHYIO,
TBOPUYECKYIO WU WUTPOBYIO ACSITENBHOCTh, UMEIONIYIO0 OOIIYIO Ieldb Ha JOCTHXKEHUS OOIIero
pe3ynbTaTta, QOpMUPYET pa3BUTHE CIIOCOOHOCTEN TMYHOCTEN K cCaMOaHAIN3Y B CaMO KOPPEKIIUU.



3. MecTO IpeaAMeTa B VYEOHOM MJIaHE

B cootBercTBMM C Y4eOHBIM IUIAHOM Ha HM3ydye€HHE OWOJIOTMM Ha CTYINEHU CPEIHEro
oOmiero obpazoBanus oTBoauTcs 136 yacoB, B Tom umcie B 11 xiacce 68 y4eOHBIX 4acoB U3
pacdera 2 yueOHBIX Yaca B Heqenro, B 12 kitacce 68 yueOHbBIX yaca u3 pacueTa 2 yueOHBIX Yaca B
HEJIEIIO.

4. Onucanue EHHOCTHBIX OPMEHTHPOB COAEPKAHNS YIeOHOIr0 mpeaMeTa

Kypc Owomormu ©Ha crymeHu cpeaHero oOmero oOpa3oBaHHs HampaBlIeH Ha
(dbopMuUpOBaHHE y IIKOJIBHUKOB MPEJACTABICHUNA 00 OTIMYHUTENBHBIX OCOOCHHOCTSX JKUBOU
MIPUPO/IBI, O €€ MHOTr0OOpa3uK M ABOJIIOLIMHU, YEJIOBEKe Kak OuocolmanbHOM cymiectBe. OTOop
COJIep’KaHus MPOBEAEH ¢ YUYETOM KyJIbTYpPOJIOIHUECKOTO MOJIX0/a, B COOTBETCTBUU C KOTOPHIM
yyamiecs: J0JDKHBI OCBOUTBH COJEp)KaHME, 3HaUYuMoe Uil  (OpMHUpOBaHMS MO3HABATEIbHOM,
HPaBCTBEHHOW M 3CTETHUYECKOW KYJIbTYPhl, COXpPAHEHUs OKPYXKaIoIlel cpeapl U COOCTBEHHOIO
3/10pOBbS, Il IOBCEIHEBHOM JKU3HM U MPAKTUUYECKOH A€ATEIbHOCTH.

buonoruss kak ydeOHass IUCIUIUIMHA TpEeAMETHOW obnactu «EcTecTBeHHOHAYJYHBIC
IpeIMeThD) 00eCIeunBaeT:

s¢opMupoBaHHE CHCTEMbl OHOJIOTHYECKMX 3HAHUM KaK KOMIIOHEHTa IEeJIOCTHOCTH
Hay4HOU KapThl MUDa;

*OBJIQJICHHE HAyYHBIM MOAX0/IOM K PEIIECHHUIO Pa3IMYHbIX 3a/1a4;

*OBJIQZICHUE yMEHUSMU (HOPMYIHPOBATh THUIOTE3bl, KOHCTPYHUPOBATH, MPOBOJUTH
SKCIIEPUMEHTBHI, OLIEHUBATh MOJIY4YE€HHbIE PE3YJIbTaThI;

*OBJIAJICHUE YMEHHUEM COIIOCTABIIATH JKCIICPUMEHTAIBHBIE U TEOPETUYECKUE 3HAHHS C
O0OBEKTUBHBIMH PEATTMSMHU KU3HH;

*BOCIIUTAHUE OTBETCTBEHHOIO M OEpPEKHOrO0 OTHOIIEHUS K OKpYXarolleHd cpeae,
OCO3HAHME 3HAYUMOCTH KOHILIETIIIMHA YCTOMYUBOTO PA3BUTHUS;

*¢opMHpoOBaHKEe YMEHHI 0e30macHOro U 3PPEKTUBHOTO HCIOJIb30BaHUS J1A0OPATOPHOTO
0o0OpyJOBaHUs, NPOBEAEHUS TOYHBIX M3MEPEHUH M aJEKBAaTHOM OLIEHKU MOJY4YEHHBIX
pe3yabTaTOB, MPEACTABICHUS HAyYHO OOOCHOBAaHHBIX APIYMEHTOB CBOUX JEUCTBUH IyTEM
IIPUMEHEHMsI MEXIIPEIMETHOTO aHaINu3a y4eOHbIX 3ajad.

IIporpamma 1o 610JIOTMHU BKJIFOYAET B c€0sl CIEIYIOLIUE COAEPKATENbHbIC JIMHUM:

— MHOrooOpasue 1 3BOJIOLUS OPraHUYECKOTO MHUPA;

— OuoJiornyeckasl Ipupoaa U CoLMaIbHas CyIIHOCTh YeJIOBEKa;

— CTPYKTYpPHO-YPOBHEBasi OpraHU3aLus KUBOU IPUPOJIBI;

— LIEHHOCTHOE U 9KOKYJIbTYPHOE OTHOILLEHUE K IIPUPOIE;

— NPaKTUKO-OPUEHTUPOBAHHAS CYLITHOCTh OMOJIOIMYECKUX 3HAHHM.

5. Il1anupveMble pe3yabTaTbl 00vuenus «buoJgorus»

B mponecce oOyuenust Ouonornu B 11 m 12 kiaccax mOpeayCMOTPEHO JOCTHIKEHHE
YUYAIIUMHUCS CIEAYIOUIUX JIUYHOCHHBIX PE3)1bH AN 06

* c(hOpMHPOBAHHOCT, MOTHBAIlMM K TBOpPYECKOMY TpyAy, K paboTe Ha pe3yibTaT;
OepeKHOMY OTHOIIEHUIO K MIPUPOJIe, K MAaTEpUATIbHBIM U TYXOBHBIM LIEHHOCTSIM;

* c(hOpMHPOBAHHOCTh YOKAEHHOCTH B BAKHOW POJM OMOJOTHMU B KU3HHU OOIIECTBA,
MMOHUMAaHU 0COOEHHOCTENH METOJIOB, MPUMEHSIEMBIX B OMOJIOTUYECKUX UCCIIEI0OBAHUSAX;

* peanuzanus JTUYECKUX YCTAHOBOK IO OTHOUICHHIO K OHOJIOTMYECKUM OTKPBITUSM,
WCCIIETIOBAHUSAM U UX PE3YNIbTaTaM;

* c(hOpMHPOBAHHOCTh HAYYHOW KapTUHBI MHpa KaK KOMIIOHEHTa OOIIEYeTIOBEYECKON U
JTUYHOCTHOU KYIbTYphI Ha 0a3e OMOJOTHYEeCKUX 3HAHUN U YMEHHIA,

* MIpPU3HAHUE BBICOKOW IIEHHOCTH >KM3HHU BO BCEX €€ MPOSBICHUSX, 30POBbSI CBOETO U
JPYTUX JIIOJIEH; peaau3alus yCTaHOBOK 37J0pOBOTO 00pa3a KH3HH;



* cOPMHUPOBAHHOCTh MO3HABATEIBHBIX MOTHBOB, HAIPAaBJICHHBIX HA OBJAJICHHUE
HaBBIKAMH CaMOCTOSTEILHOTO TPUOOPETEHNS] HOBBIX 3HAHUH;

* 3HaHHUE O MHOTrOOOpa3MM XUBOW MPUPOIBI, METOAaX €€ W3YyYCHHs, POJH y4eOHBIX
YMEHMH JUIsl TUYHOCTH, OCHOBHBIX IIPUHIIMIIOB U NPAaBUJI OTHOILEHUS K KUBOU IIPUPOE.

Taxxe npeaycCMOTPEHO JTOCTUKEHUE MemanpeoMemnuix pe3yibmamoe, TakKux Kakx:

* OBJIaJICHHE COCTAaBJIAIOUIMMU HCCIIEI0BAaTEIbCKOM U MPOEKTHON JAEATEIbHOCTH, B TOM
4lyclie YMEHMEM BHUJETHh MpoOJeMy, CTaBUTh BOIIPOCHI, BBIIBUraTh TMIIOTE3bl, JaBaTh OIl-
peneneHusl MOHATUSAM, KilacCU(QUUUPOBaTh, HaONI0aTh, MPOBOJAUTH AKCHEPUMEHTHI, J€JIaTh
BBIBOJIbI U 3aKJIFOUYEHUS, OOBSACHATD, 10Ka3bIBATh, 3allUIIATh CBOU UJIEH;

* KOMIIETEHTHOCTb B 0OJIaCTH HCIIOJIb30BaHUSI HMH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX
texnosioruii (MKT), ymenue paboTarh ¢ pa3sHBIMH UCTOYHUKAMHU OMOJIOTHUYECKOW MH(POpPMALINY;
CaMOCTOSITEJIBHO HaXOAWTh OMOJIOTMYECKYI0 HMH(OpManMIo B pa3iMYHBIX UCTOYHHMKAX (TEKCTE
yueOHUKa, JOIMOJIHUTENBHON JIUTEpaType, CIpPAaBOYHMKAX, CIIOBapsX, HHTEpHET-pecypcax);
aHAJIM3UPOBATH U OIICHUBATH HH(OPMAIIHIO, MTPeoOPa3OBBIBATH €€ U3 OJIHON (OPMBI B IPYTYIO;

* YMEHHE aJIeKBaTHO MCHOJIb30BaTh pPEUYEBbIE CPEACTBA JUIsl TUCKYCCUU U apryMEHTaluu
CBOEH MO3MIIMH, BBICIYIINBATh U CPABHUBATh Pa3Hble TOUKU 3pEHUS, apryMEHTHUPOBATh CBOIO
TOYKY 3pEHUS], OTCTAauBaTh CBOIO MO3UIINIO;

* CIOCOOHOCTh BBIOMpAThH IIE€JIEBBIE M CMBICIIOBBIE YCTAHOBKM JJIsi CBOUX JEHCTBUM,
MOCTYIKOB MO OTHOIIEHHIO K >KMBOU IPUPO/JIE, 30POBBIO CBOEMY U OKPYXKAIOIIHX.

JlocTkeHne npeomemuuvlx pe3yibmamoe — 3HAHUW, YMEHUM, KOMIIETEHTHOCTEH,
XapaKTEepU3YIOIIMX KadyecTBO (YpOBEHb) OBJAJCHMS YYalIUMHCS COJAEpKaHHEM Yy4eOHOTO
npenMeTa, npeaycMaTpruBaeT:

* XapaKTepUCTUKY COJEpXKaHUS  OWOJIOTMUECKUX Teopui  (KIETOYHOM  Teopuw,
sBoonnoHHo Teopun Y. JlapBuna), yuenuss B.U. Bepnanckoro o omocdepe, 3axoHoB I
Menpensi, 3aKOHOMEPHOCTEM M3MEHUMBOCTH, BKJIaJa BBIIAIOIIUXCA YYEHBIX B Ppa3BUTHE
OMOJIOTUYECKOU HAYKH;

* YMEHHE ONPEeNATh CyLIECTBEHHbIE TPU3HAKU OHOJIOTHYECKIX 0OBEKTOB U MPOIIECCOB,
COBEpUIAIOMIMXCS B JKMBOW NPHUPOJIE HAa paA3HBIX YPOBHSAX OpraHU3allud >KU3HH; YMEHHE
CpaBHHMBaThb MeEXAy COOOW paznuyHble OHOJOrMYeckre OOBEKThl; CpaBHUBATh M OILICHUBATH
MeXIy CO00M CTPYKTYypHBIE YPOBHU OpraHU3aIUH KU3ZHU;

* OObsiICHEHHE poJd OuoNoruu B (POPMHUPOBAHMM HAYYHOTO MHUPOBO33PEHHUS; BKIIA/Ia
OMOJIOTMYECKUX Teopuil B (GOpMUPOBAHHE COBPEMEHHON €CTECTBEHHOHAYYHOUM KapTHHBI MUPA;
OTPUIATENILHOTO BIUSHUS aJKOr0Jig, HHUKOTHHA, HApPKOTHUYECKUX BEIIECTB Ha pa3BUTHE
3apo/Iblllia YeI0BeKa; BIMSHUS MyTareHOB Ha OPraHU3M 4YeJOBeKa, IKOJIOTHYeCKUX (PaKTOpOB Ha
OpraHu3Mbl; IPUYUH 3BOJIIOINH, U3MEHSIEMOCTH BHJIOB, HACJIEICTBEHHBIX 3a00JeBaHMii, MyTa-
UH, YCTOWYUBOCTH U CMEHBI IKOCUCTEM;

® yMEHHUE MPUBOJUTH J0KA3aTeNbCTBA (apryMEHTAIMIO) €IMHCTBA >KUBOW U HEKHBOU
MpHUpPOAbI, €€ YpPOBHEBOM OpraHM3alliid M SBOJIOIHMH, POJACTBA JKUBBIX OpPraHU3MOB; B3aU-
MOCBSI3€H OPraHu3MOB U OKpPYKaoIIeH Ccpelbl; HEOOXOIUMOCTH COXPAHEHHS MHOTr000pasus
BUJIOB U 9KOCHUCTEM;

® YMEHHUE MOJIb30BAThCSI OMOJIOTHYECKONW TEPMUHOJIOTHEN U CUMBOJIUKOM;

® yMEHHE pelIaTh 3JIEMEHTapHbIe OMOJIOrMYECKHE 3aJayH, COCTaBIATh HJEMEHTapHbIE
CXEMBI CKPELIMBaHUS U CXeMbI TIepeHOCca BEIECTB U SHEPTUU B dKOCHCTEeMax (1IeMU MUTaHMs);

® YMEHHE IPOBOJUTH AHAIM3 M OLEHKY Pa3JIMYHBIX THUIOTE3 O CYIIHOCTU XXHU3HHU, O
MIPOUCXOXKIACHNUU KM3HM U YEJIOBEKA; INTOOAJBHBIX 3KOJOTMUYECKHX MpoOJeM M myTed HX pe-
IICHUS; TOCIEACTBUN COOCTBEHHOM JEATENIbHOCTH B OKpYXaromlell cpese; 4dpe3BblUailHbIX
CUTYallU{ MPUPOIHOTO U TEXHOT€HHOI'O XapakTepa; OMoJornueckoi nHdopMaiuu, nosyqyaeMoin
U3 pa3HbIX UICTOYHUKOB;

® OIIEHKY 3THYECKHMX AaCMEKTOB HEKOTOPBIX HCCIENOBaHMNA B 00JacTH OMOTEXHOJOTHUH
(KIIOHMPOBAHMUS, UCKYCCTBEHHOTO OIUIOIOTBOPEHUS, HAIPABJIEHHOIO N3MEHEHUS TEHOMA);

® IIOCTAaHOBKY OMOJIOTHYECKUX OKCIICPUMCHTOB U 00BSICHECHHE X PE3YJIbTATOB.



Bce nuyHOCTHBIE, MeTanpeAMETHbIE W TPEIAMETHBIE pPe3yJabTaThl MPU OCBOCHUU
coJIep>KaHus mporpaMmbl Kypca ouonorum anst 10-11 xkmaccoB OyayT NpOSBISTHCS B 3HAHUSX,
OTHOILIECHUSX M JACSATEIIbHOCTU: Y4eOHO-IIO3HABATEIbHOM, WHTEIUIEKTYaIbHOM, IEHHOCTHO-
OPHUEHTAIIMOHHOU, TPYAOBOM, SKOKYIBTYPHOU, TPUPOJTOOXPAHHOH, PU3NIECKON U ICTETUICCKOM.

6. Coaeprkanue y4e0HOro npeaMera

11 kiaacc.

BBenenue B Kypc 0011e0H0I0IrHYeCKUX SIBJIEHUI

OcHoBHbI€ cBOMCTBA KU3HU. OTINYUTENbHBIE IPU3HAKH KHUBOTO.

buocucrema Kak CTpyKTypHas €IMHHIA KUBOM MaTepHH. YPOBHHM OpPraHU3ALMH KUBOU
MIPUPO/IBI.

buonornyeckne Meroapl M3ydeHUs HpUpoObl (HAOIIO/IEHUE, U3MEPEHUE, ONMHCAHHUE U
SKCIIEPUMEHT).

3HayeHue npaxkruyeckoil 6nonoruu. Otpaciy OUOJIOTUH, €€ CBSI3U C APYTUMHU HayKaMHu.

JKuBoi Mup u KynbTrypa. TBOpYECTBO B MCTOPUM YEIOBEYECTBA. TpyI M MCKYCCTBO, UX
BJIMSIHUE JIPYT Ha Jpyra, B3auMoJeicTBHE C OMOJIOTHEN U IPUpPOIoH.

JIkekypeusi. MHOroob6pasue BuA0B B poaHoi npupojie. Ce30HHbIE U3MEHEHUs (PUTMBI)
B )KMBOU MPUPOJIE.

buocdepHblii ypoBeHb OPraHu3auuM KU3HU

VYuenue B.U. Bepnaajackoro o 6uochepe. @yHkinm )KuBOTO BEecTBa B Onocdepe.

I'mmotessr A.M. Omapuna u J[x. XoJaeiiHa 0 BOSHUKHOBEHHUH JKU3HU (3KHBOTO BEIIECTBA)
Ha 3emuie. DTarnbl OMOJIOTHYECKOW SBOJIONHUHM B Pa3BUTHUU Ouochepbl. DBoJronus Ouocdepsl.
KpyroBopoTsl BemecTB ¥ TOTOKH JHEpruM B Ouocdepe. buomormdeckuii KpyroBoporT.
buocdepsr.

Uenosek kak >kutenb Ouochepsl. ['nmobanpHbIe M3MeHEHUsT B Omocdepe, BbI3BaHHBIC
NESATENbHOCTBIO 4YeJOoBeKa. PoJIb B3aMMOOTHOLICHHMI 4YeEIOBEKA W MPUPOABI B Pa3BUTUU
orocdepsl.

Ocobennoctu 61MochepHOro ypoBHSI OpraHU3alK KUBOI MaTepUH.

Cpenpl KM3HM OpraHu3MoB Mma 3emiie. OKOJIOTHYeCKUe (PaKTOphl: abUOTUYECKHE,
OMOTHUYECKHE, AHTPOIOreHHBbIC. 3HAYEHUE SKOJOTHYECKUX (PAKTOPOB B KHU3HH OPraHU3MOB.
OnTuManbHOE, OTPAaHUYUBAIOLIEE U CUTHAIIBHOE JEHCTBHS, SKOJIOTHUECKUX (PaKTOPOB.

JladopaTopHas padora. OnpeieneHne MbUIEBOr0 3arps3HEHUs BO3ayXa

buoreoneHoTnyeckuii ypoBeHb OPraHU3aANUM KU3HU

Bbuoreonieno3 kak OwocucTteMa W OCOOBIIi YpPOBEHb OpraHU3alluU >KU3HHU.
Buoreorienos, OMO1I€HO3 U IKOCUCTEMA.

IIpocTtpancTBeHHasi U BHJOBasi CTPyKTypa OwuoreorneHosza. Tumbl cBsi3ed u
3aBUCUMOCTEl B OuoreoneHos3e. IIpucnocoOrneHuss opraHu3MOB K COBMECTHON
)KU3HU B OmoreolnieHo3ax. CTpoeHHe U CBOMCTBa 3KocucTeM. KpyroBopoT BeliecTs,
U IIpEeBpAaIllEeHUsI SJHEPTUH B OUOT€OIIeHO3E.

YcTounBOCTE W AMHAMHUKa dKocucTeM. CaMOperyssiiusB DKOCHCTEME.
3apoxaeHue u CMEHa OMOreo1eHO30B. Muoroo6paszue 9KOCHUCTEM.
Arponskocucrema. CoxpaHeHHE pa3zHOOOpa3usi PIKOCUCTEM. DKOJOTMUECKHUE 3aKOHBI
IIPUPOIOIIOIIB30BAHUSL.

JlaGopaTtopHasi padora. VccienoBaHue 4yepT ONpUCHOCOOJIEHHOCTH pPacTeHU
U JKHBOTHBIX K YCJIOBUSIM >KU3HU M JIECHOM OHoOreoneHo3e (KM3HEHHbIEe (OPMBEI,
9KOJIOTUYECKHE IIUITH, CPAaBHEHHUE OCOOCHHOCTEH OPTraHU3MOB PAa3HbBIX SIPYTOMN).

IonyIsiiHOHHO — BUI0BOM YPOBEHDb OPraHU3alUH KU3ZHHU

Bun, ero xpurepum u crpykrypa. llomynsmus kak ¢gopma cCyliecTBOBaHUS
BUJA.



Hctopust sBomroninoHHBIX uaeci. Pons Y. JlapBuHa B ydeHUH OO0 3BOIIIOIWH.
I[Monmynsiusi Kak OCHOBHAsl €IMHUIIA DBOJIOLMH. JIBHKyIHMe cuibl U (aKTOPBI
sBoonuu. Pesynbrarel sBomronmu. - CUcCTEMa >KHUBBIX OPraHU3MOB Ha 3eMIIE.
IIpucrioco6IeHHOCTh OPTaHU3MOB K cpeae OOnTaHMsI.

BunooOpa3zoBanue kak IMpoliecc yBeJIWU4YeHUs1 BUAOB Ha 3emiie. COBpeMEeHHOE
ydeHue 00 3BOJIIOIIMU — CHHTETHYECcKas Teopust 3Boroinu (CTDO).

YennoBeK Kak YHUKaJIbHBIM BUJ KUBOW HNPUPOJABI. DTAIlbl MPOUCXOXKIAECHUS U
SBOJIIOLUSA YenoBeKa. [ MmoTe3bl IPOUCX0XKACHUS YEI0BEKA.

OCHOBHBIE 3aKOHOMEPHOCTU 3BOJIIOIMU. OCHOBHBIE HANpPaBJIEHUS ABOJIIOLIMU:
apomopdo3, wumAMoananTanus €W JereHepanus. bHOJOTHYEeCKHi mporpecc |
OMOJIOTUYEeCKUN perpecc.

BbuopasHooOpa3nue — coBpeMeHHasi npobieMa Haykd U oOmiectBa. [Ipobiema
COXpaHEHUsI OUOJIOTMYECKOI0 pa3HOOOpa3usi KaK OCHOBA YCTOWUHMBOIO pPa3BUTHUS
ouocdepsl. BcemupHas ctparerusi COxpaHeHUs IPUPOJIHBIX BUIOB.

OcoOEHHOCTH MOITYJIITUOHHO-BUJOBOTO YPOBHS KU3HHU.

Jlaboparopnasi paGora. OOHapyXeHHE TpHU3HAKOB apomopdo3a y pacTeHUH u
KUBOTHBIX; MU3y4€HHE MOP(OIOrMUECKUX KPUTEPUEB BHJIA HA JKMBBIX KOMHATHBIX PACTEHHUSIX
UM repbapuu U KOJUIEKUIUAX )KUBOTHBIX; U3yUEHUE Pe3yJIbTaTOB HCKYCCTBEHHOTO 0TOOpa —
pa3HooOpa3usi COpPTOB pPACTEHUM U TOPOJ JKUBOTHBIX; BBISIBICHHE UAMOATANTALMH Y
HAcCeKOMBIX (M3 KOJUIEKLIMH) UJIM pacTeHHH (y BUIOB TpaJeCKaHIINK, OEro HUH U JIp.).

JIKCKypeus. 3HAKOMCTBO ¢ MHOTO00pa3ueM COpTOB PAacTeHHMM M MOPOJ KUBOTHBIX (Ha
CEJICKIIMOHHOW CTaHIUU, MJIEMEHHON (pepme, CeTbCKOX03UCTBEHHOM BBICTABKE).

Ilepeyennb J1adopaTopHbIX padoT M 3KCKypceuil B 11 kiaccax.

1. JI. P. Nel:«Onpenenenre nbUIeBOTr0 3arpsi3HEHUS BO3TyXa».

2. JLP. Ne2: «MccnenoBanne 4epT MPUCIOCOOJICHHOCTH PACTCHHM U KUBOTHBIX K
YCIIOBUSIM JKM3HU B JIECHOM OuoreoneHo3e (KU3HEHHbIE (DOPMBI, SKOJIOTHUECKUE HHIIH,
CpaBHEHHE OCOOEHHOCTEH OPTaHU3MOB Pa3HBIX SIPYCOB)».

3. JLP. Ne3:«O06HapykeHHe MpU3HAKOB apoMopdo3a y pacTeHHUH U >KUBOTHBIX;
u3ydyeHue MOp(OIOrHYECKUX KPUTEPUEB BHJAa HA >KMBBIX KOMHATHBIX PACTEHUSAX WIIU Tep-
O0apuM ¥ KOJUICKIUAX >KUBOTHBIX».

4, Oxckypeus Nel:«MHoroo6pas3ue BHAOB B POJHOU MPUPOIE».

5. Okckypcuss No2:«3HaKOMCTBO C MHOTooOpasHeM COPTOB PACTCHUH W TOPOJ]
KUBOTHBIX (Ha CEJEKIMOHHOW CTaHUWHU, IUIEMEHHON ¢depme, CelnbCKOX03iCTBEHHON
BBICTaBKE)».

12 kJjacc.

Oprann3MeHHbIH YPOBEHb OPraHU3alUM KUBOH MATePHUH.

Opranu3MeHHBII YPOBEHb >XH3HH M €ro poyib B npupoge. Opranu3sm Kak
ouocucrema.

OOMeH BeIecTB M MPOLECChl KU3HEAEATEIBHOCTH OpraHu3MoB. Perymsauus mpoieccos
KHU3HEEATEIIbHOCTH OPraHu3MOB. Paznnuus opraHu3MoB B 3aBUCUMOCTH OT croco0a MUTaHUs:
rerepoTpodsl (canpoTpodbl, XHUIIHUKH, NapasuTel) U aBTOTpodsl (hoToTpodsI,
XeMOTpPOdBHI).

Pa3mHOXeHHe opraHu3MoB — ToJIoBoe U Oecriosioe. OIUIOJJOTBOPEHHE U €ro 3HAueHHE.
JIBoitHOE, OIUIOJJOTBOPEHHE Yy TOKPHITOCEMEHHBIX (I[BETKOBBIX) pacTeHHuil. MckyccTBeHHOe
OIJIOJJOTBOPEHHUE Y PACTCHUHN U )KUBOTHBIX.

NunuBuayanbHOE pa3BUTHE OpraHu3ma (OHTOTeHe3). DOMOpPHUOHANBHBIN U
MNOCTOMOPHOHAJIBHBINA TIEepHUOJbl pa3BUTHUsI opraHu3ma. llocieacTBust BIUSHUS
JIKOT'OJIs1, HUKOTUHA U HapKOTHUYECKHUX CPEACTB Ha pa3BUTHE 3apO/IblIlIa YEJIOBEKa.



HacienctBeHHOCT 1 U3MEHYUBOCTh — CBOMCTBA OpraHu3MoOB. l'eHeTuka —
HayKa O 3aKOHOMEPHOCTSX HACJIEJICTBEHHOCTU U U3MEHUYUBOCTHU

N3MeHunBOCTH, NPHU3HAKOB OpraHu3Ma U €€ TUIbl (HacleJCTBEHHas U
HEHacJleACTBEHHas ). MyTranuu, MX MaTepUalbHbIE OCHOBbBl — HM3MEHEHHE TI'€HOB U
XpoMocoM. MyrareHsl, WX BIMSHHE I1a OpTaHHW3M 4YEJOBEKAa M Ha JXKUBYIO INPUPOAY B
L[EJIOM.

'eneTnueckne 3aKOHOMEpPHOCTH HAcCJI€lOBaHMs, yCTaHOBiIEeHHble I'. Mennenem, ux
IUTOJIOTUUYECKHE OCHOBBI. MoOHOruOpuaHOE€ W OUTUOpUIHOE CcKpemuBaHue. 3akon T.
Moprana. XpomocoMmHass TeOopHs HAacJleACTBEHHOCTH. B3aummopneiictBue TEHOB.
CoBpeMeHHBbIE NIPEJCTABICHUS O T€HE, TEHOTUIIE U TEHOME.

I'eneTnka moja u HacleJOBaHUE, CUEIJIEHHOE ¢ mojoM. HacnencrBennsie 00Je3HH,
uX npoduaakTuka. DTUUECKUE aCIEKThl MEIUIIMHCKOW T€HETUKH.

®dakTophl, OMPEIENAIONINE 30POBhE UeOBEKa. TBOPYECTBO Kak (HaKTOp 3I0pOBbI M
rokaszaTenb o0pasza *Hu3HHM 4eno Beka. CrocoOHOCTh K TBOpuUecTBY. Poib TBopuecTBa B JKHU3HU
Ka)XJIOTO YeJIoBeKa.

I'enetnueckue ocHoBwl cenekuuu. Bxkinag H.M. BaBunoBa B pa3BUTHE CEIEKIHU.
Yyenne H.M. BaBumoBa o0 1eHTpax MHOroo0Opasus U NPOUCXOXKJIECHHUS KYIbTYPHBIX
pacteHuil. OCHOBHBIE METO/Ibl CEJIEKIIUN: THOpUAN3aIUI U UCKYCCTBEHHBIH 0TOOP.

buorexHosnorus, ee AOCTUXKEHUS. DTUUYECKHE AaCIHEKTbl pal BUTHUS HEKOTOPBIX
HCCIIEJOBAaHUN B OMOTEXHOJOTUH (KJIOHUPOBAHUE UEITOBEKA).

Bupycet — HeknerouHas ¢opma CYIIECTBOBaHHMS OpraHu3sMoB. BupycHsie
3aboneBanus. Croco6sl 00ps0ObI co CITU Jom.

JlabopaTopHasi paéora. PeneHue s1neMeHTapHBIX TEHETHYECKUX 3a71a4

KiieTouHblii ypOBeHb OPraHu3auuy KU3HU.

KnetouHslli ypoBE€Hb OpTaHU3AIUU KU3HU U €ro poJsib B npuponae. Pazputue
3HaHui o knetke (P. 'mk, K.M. Bbap, M. lllnennen, T. llIBann, P. Bupxor). Meto b
U3y4YEHHUS KIETKH.

Knerka kak sTam 3BOJIOIHMHU XUBOTO B HCTOpUH 3emian MHorooOpa3ue KIEeTOK U
TkaHeil. Kinetka — OCHOBHas CTpyKTypHas ¢ (QYHKIHOHAJIbHAas €JIWHUILIA
JKU3HEAEITEIIbHOCTH OJTHOKJIIETOYHOTO U MHOT'OKJIETOYHOTO OPTaHU3MOB.

OCHOBHBIE MOJIOKEHUSI KIECTOYHOU Teopur. OCHOBHBIE YACTH B CTPOCHUHU
KiIeTkd. [lOBEepXHOCTHBIM KOMIUIEKC KJIETKHM — Ouojormyeckass memMOpaHa.
HuTomnasma ¢ opraHoniaMy U BKIIFOUYECHUSIMU. S ApO ¢ XpOMOCOMaMHM.

IlocTositHHBIE 1 BpPEMEHHBbIE KOMIIOHEHTHI KJIETKH.

Jlosinepabie (OpOKapHOTHI) U sAEpPHBIC (PYKApHUOTHI) KICTKU. [ HUIMOTE3BI
OPOUCXOKAECHUS DYKAPUOTUUYECKUX KIIETOK.

Knerounblil MK KU3HU KIETKU. JleneHue KIeTku — MUTo3 U Meio3. CoMaTtudyeckue u
1moJioBbIe KIeTKkH. OcoOeHHOCTH 00pa30BaHUs MOJOBBIX KIETOK.

Crpykrypa xpomocom. Crenudpuyeckue Oenku XpoMocoMm, uX (QyHKUIuH. DyHKINH
XPOMOCOM KaK CHCTEMbl T'€HOB.3Hau€HHE BHUJOBOTO MOCTOSHCTBA 4Mcia, (GOPMBI U pa3zMepoB
XpOMOCOM B KieTKax. ['apMOHUS U 1enecoo0pa3HOCTh B KUBOW KieTke. ['apMoHus u
ynpaBieHue B kinetke. Ilonarue «mpupomocoodpasHocte». HayuHoe mo3HaHue u mpobiema
11eJec000pa3HOCTH.

JladopaTopHasi padora. lccienoBanue ¢da3 MHUTO3a Ha MHUKpoOIIperapare
KJIETOK KOHYWKa KOPHs; HAaONIOJIEeHUE IIa3MoJiM3a M AEMjia3MoJin3a B KJIeTKax
SMHUJIEpMHCA JIyKa.

MoJiekyJsIpHbIH YPOBEHb NOSABJICHUS KU3HHU

MonekyasipHbIi YPOBEHBb )KHU3HU, €TI0 OCOOEHHOCTHU U POJIb B IPUPOJIE.

OCHOBHBIE XMMHYECKHE COCJIUHEHHUS JKMBOW Marepuu. Makpo- Hu
MHUKPO3JIEMEHTHI B )KUBOM BenlecTBe. OpraHn4ecKue U HEOPraHUUECKHUE BEIECTBA,
UX poab B KJeTke. Boaga — BaxHBIM KOMIIOHEHT XHUBOro. OCHOBHBbIE



OMOIIOJIMMEPHBIE MOJIEKYJIBI >KMBOM Marepuu. IloHATHE O MOHOMEpPHBIX U
HOJMMEPHBIX COEAUHEHUSIX.

Poisib oprannyecknx BEUIECTB B KJIETKE OpraHU3Ma YeJioBeKa: OEJIKOB, YIIeBOJIOB,
JIMIIUJ10B, HYKJIEMHOBBIX KUCJIOT.

CtpoeHre U XMMHUUYECKHN COCTaB HYKJIEMHOBBIX KHCJIOT B KieTke. [lonsitue o
nykieorune. Crpykrypa u pyukuuu JJTHK — HOCHUTEns HacieacTBeHHON HH(pOpMAITUU
KkJeTKu. [IpaBuiio koMmiuieMeHTapHOCTH. ['eH. IlonsTue o konone. I'eHeTndeckuil Kox.
Crpoenue, ¢ynknuun u MHOrooopasme ¢opm PHK B xierke. Ocobennoctu JIHK
KJIETOK 3YKapUOT U NPOKAPHOT.

IIponeccrl cuHTE3a Kak 4acTh MeTa0oOJiM3Ma B JKUBBIX KieTKax.CBETOBbIE U
TeMNOoOBbIe peaknuu porocuHTesa. Poas poTrocuHTEe3aB npupoe.

[Tpouieccrl 6uocuHTE3a MOJIEKYJI OeJika. DTanbl CUHTE3a.

MatpuyuHoe BOCHPOU3BOJICTBO OEJIKOB B KJIETKE.

MonekynsipHble  OPOLIECChl  pPACHICIUIEHUs]  BEIIECTB B  3JIE€MEHTapHBIX
OuocucTeMax Kak 4acTh MeTaboJiM3Ma B KJIETKaX.

[TonaTue o0 mnJjacTUYECKOM M DHEPreTu4eckoM oOmeHe B kierke. Poib
PEryasaTopoB OMOMOJIEKYISPHBIX IPOIIECCOB.

IIpaBuna moBeneHuss B NPUPOAHOU cpene. Bpemsi 3KOJIOrmueckoi KyJIbTYpPbl
geJIOBEKA U 00IIecTBa.

3akJir0ueHue

OO0o0111eHre 3HAaHUW O MHOTOOOpa3Wu >KU3HH, MPEACTABIICHHON OMOCHCTEMaMH
pa3HbIX YPOBHEM CI0KHOCTH. OTINYHE )KHUBBIX CUCTEM OT HEKHBBIX.

Ilepedens J1adopaTopHbIX pador B 12 kiaccax.

1. JL.P. Nel: «Penienue 3iieMEeHTapHBIX TEHETUUECKHUX 3a/1a9».
2. JL.P. Ne2: «MccnenoBanue a3z MuTO3a HA MUKpOIIpEriapaTe KJIE€TOK KOHUYHNKaA
KOPHSI»



7. TemaTudeckoe IJIAHUPOBAHUE C ONPEACJTCHUEM OCHOBHBLIX BUI0B yqeﬁﬂoii HECATCJIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

11 knacc (68 yacoB)

Ne OcHoBHoOe coJep;kaHue 10 TeMaM Koa | XapakTepucTuKka OCHOBHBIX BU/IOB /1eITEJIbHOCTH YUeHHKA (HA yPOBHE
n/n -BO | YueOHBIX JAeiicTBHIi)
yaco
B
I BBenenne B Kypc 001me0H010rn4ecKnx 8 u.
SIBJICHUT
1 OCHOBHBIE CBOMCTBA XKU3HH. 1 | 3naTh CBOMCTBA KUBOTO.
OTnumyuTenbHbIE TPU3HAKU KUBOTO. YMeTh BBIIETSATH OCOOEHHOCTH PAa3BUTHUS KUBBIX OPTAHU3MOB.
3HaTh YPOBHU OPraHU3AIMH KU3HU U JIEMEHTHI, 00pa3yIolue YPOBEHb.

2 brocrcrema kak CTpYKTypHas €IMHHIIA XKHUBOM 1 | HaxoauTs mpencraBuTereil pasHbIX APCTB B IIPUPOJIE CBOCH MECTHOCTH.
MaTepuu. OOBACHATH OCEHHUE U3MEHEHUS B KUBOU TIPUPOIC.

3 VYPpoBHM OpraHU3aLK KUBOK ITPUPO/IEL. 1 3HaTh METO/IBl U3YUCHHUSI OKPYKAIOIEH JEeHCTBUTEILHOCTH (HaOII0ICHUE,
Ixckypecun Ne 1: «Mnozoobpasue 6udos ¢ SKCHEPUMEHT, U3MEPEHHE); TPHOOPHI, HCTIOIb3yeMbIE [Tl HO3HAHUS IPUPOIbI
poonou npupoden. (yBenuuuTeNbHbIE, U3MEPUTEIIbHBIE, JTA0OpAaTOPHOE 000PYI0BaHUE).

4 bruonornyeckue MeTOABI HM3YYEHUS IPHUPOJBI 1 YMeThb BBINOJTHATH HECIIOKHBIE HAOIOICHUS; COCTABIIATH PACCKA3bI
(Habironenmue, H3MCPCHUE, Onucanune u MPUPOJIOBEIUECKOT0 COJIEPKaHus, UCTIOJb3ys Pe3yIbTaThl HAOIIOICHUH.
OKCIICPHMCHT). [ToHnmath BaKHOCTb TEOPETUUECKUX 3HAHUN OUOJIOTUHU AJIsi MPAKTHUECKON

5 3HaueHHE MPAKTHUECKON OMOJIOTHH. 1 | mestenpHOCTH.

Ortpaciu 61uoJIOTHH, €€ CBSI3U C IPYrUMU HayKaMu.
Onpeznenenrie BUAOB PACTEHUN U )KUBOTHBIX 1
KuBoit Mup U KyabTypa. 1
TBOpPYECTBO B UCTOPUU YEIOBEUECTBA.
8 Ce30HHBIC I3MEHEHUS (PUTMBI) B YKHBOH MPUPOIE. 1
I BuocdepHblii ypoBeHb OpraHu3anuu KU3HH 13




9/1

Yuenue B.W. Bepuaackoro o 6uocdepe.

3HAaTh OCHOBHBIX MOJIOKEHUs yueHwus o onochepe B.M.Bepuaackoro.
Beigensats rpanuiisl 6uocdepsi.
3HaTh ¥ IPUBOAUTH PUMEPHI POJIH )KHBOTO BEIIECTBA B OHochepe.

10/2 | @ynxunn xuBoro Bemectsa B Grnocpepe u ero YMeTh BBIICIATH OCHOBHBIC ATAITBI OMOJIOTHYECKOM IBOIOIUH. 3HATH
TIPOUCXOAICHHC runote3bl AWM. Onapuna u [[x. XonaeitHa 0 BOSHUKHOBEHUHU KU3HU (KUBOTO
11/3 | I'nnoteser A.W. Onapuna u Jlx. Xonzeitna o BemiecTBa) Ha 3emie. [IoHUMAaTh, Kakoe 3HaYEHUE IS IPe0Opa3oOBaHus
BO3HHUKHOBEHHUHM U3HU (KUBOTO BELIECTBA) HA 6HoChepbl OHH UMEIOT.
emue. YMeTh TpaMOTHO OOBSICHATB MTPOIECCHI B3AMMOCBSI3EH, TPOUCXOIAIINX B
12/4 | DBomonus 6uochepsr. r700aIbHON CUCTEME.
Tanbl OMOJIOTUUECKOU SBOJIIOIIUU B PA3BUTHH 3HaTh OCHOBHEIC KpYroBOpOThbI BEMICCTB B IMIPHUPOAC. YMmeThb T'paMOTHO
6rochepsL. 00BSACHUTH TPOTIECCHI B3aUMOCBSI3EH, TIPOUCXOIAIINX B TIIO0ATLHOM cCHCTEME.
13/5 | KpyroBOopOThI BEIIECTB ¥ IIOTOKH SHEPTHH B 3HATh OCHOBHBIE 3TAITbl HCTOPUU OHOJIOTHYECKOTO PAa3BUTHS KUBOH TPUPO/IBL.
orochepe. [TonnMaTh MeXaHU3MBI YCTOMUHUBOCTH OHOCHEPHI.
buonornueckuii KpyroBopot
14/6 | buocdepa kak rimobanbHas OHOCHCTEMA U
AKOCUCTEMA.
MexaHu3Mbl YCTOHUUBOCTH OHOChEpHI
15/7 | YenoBek Kak *KuTEIb OHOChHEPHI. [IpuMeHATh 3KOJOTHYECKHE 3HAHUS B MPAKTHUECKOM JIEATETLHOCTH YeJIOBEKA.
I'moGanpHBIC M3MeHEeHHs B Onocdepe, BhI3BaHHbBIC YMeTh MpUBOIUTH KOHKPETHBIC TIPUMEPHI TJI00ATbHBIX U3MEHEHUH B Onocdepe,
JIeSITENIbHOCTHIO YeJIOBEKa. KOTOpBIE BBI3BIBAIOTCS AESITEILHOCTHIO YesioBeka. [loHMMaTh, Kakyto pojib
16/8 | OcobenHocTH OHOCHEPHOTO YPOBHS UTpaeT 4eJIOBEK B Pa3BUTHU OHOCHEPHI.
OpraHu3aluy )KUBOM MaTEepPHH. YMeTh BCTynaTh B AUCKYCCHIO, OTCTAaUBATh CBOIO TOUKY 3PEHUSI.
YMeTh XapaKTepu30BaTh (OMUCHIBATh) OMOr€OIEHOTUYECKUN YPOBEHb
OpraHHu3aIiK )KU3HU U €r0 poJib B IPUPOJIE.
17/9 | Cpenpl )KU3HH OPraHU3MOB Ha 3eMIIe. 3HaTh OCOOEHHOCTH BCEX CPEJI KU3HHU.
18/10 | DOkonoruueckue GakTopbl: AOUOTHIECKHUE, 3HaTh TEPMHUHOJIOTHIO TI0 TEME, IPUBOIUTH IPUMEPHI U OOBICHATH MEXaHU3MbI
OMOTHYECKHE, AaHTPOTIOT€HHbBIE BIIUSTHUS Pa3IMYHBIX SKOJIOTMYECKUX (PAaKTOPOB HA OPTaHU3MBI.
19/11 | OntumarnbHOE, OTPaHUYHBAIOIICE U CHTHATLHOES BroinonHaATe 1abopaTopHbie ONBITHL, (PMKCUPOBATh PE3YAbTaThl HAOIIOICHUH,
50/12 | ACHCTBHS, SKONOrHHYECKHX (baxTopoB. JIeNaTh BBIBO/I.

JL.P.Nel:«Onpedenenue notiie6o2o 3azpA3HeHUA
6030yxa».

HOHI/IMaTL, KaKO€ BJIMAHHEC OKA3bIBAIOT 3KOJIOTHYCCKUC q)aKTOpBI Ha )KHMBbIX
OpraHnu3MoB.




21/13 | 3HaueHHE FKOJIOTUIECKHUX (HAKTOPOB. 1
11 | BuoreoneHoTu4eckuii ypoBeHb OpraHu3anuu 18
JKH3HH 4.
22/1 | BuoreorieHO3 KaKk OMocucTemMa u 0COObIHN 1 | OOBACHATH, TOYEMY OHOTCOIIEHO3 SBIISICTCS OMOCHCTEMOI.
YPOBCHB OpraHU3aIiH >KU3HHU. 3HaTh CTPYKTYpHBIE M (PYHKIIMOHAIbHBIE KOMIIOHEHTHI OMOT€0IICHO3a.
XapakTepu30BaTh CBOWCTBA OMOTEOIICHO3A.
23/2 | CrpoeHune u CBOKCTBaA OHOreoOLeHO3a 1 | HasbiBaTh 1 ONIHCHIBATE BUIBI CTPYKTYP GHOTEOLEHO30B, HX OCOOCHHOCTH.
24/3 | TIpocTpaHCTBEHHAsI U BUZIOBAsi CTPYKTypa 1
OuoreoIeHos3a.
25/4 | Tunbl CBsI3eil M 3aBUCUMOCTEH B 1 | Ha3piBaTh OCHOBHBIE TUIIBI B3aUMOCBSI3€l B OMoreorieHo3e. 3HaTh
OmoreorieHo3e. PUCTIOCOOICHNS OPTaHU3MOB K COBMECTHOM )KM3HU B OMOTEOIIEHO3aX.
26/5 1 | [IpuBOAMTH COOTBETCTBYIOIINE TPUMEPHI.
2716 | ITpucnocoOIeHusI OPTaHU3MOB K 1
COBMECTHOM >KU3HU B OMOTCOIICHO3aX.
28/7 | KpyroBopOT BEIIECTB U MPEBPAIICHUS 1 | Xapakrepu3oBaTh YCTOWYMBOE U HEYCTONYMBOE COCTOSTHUE OMOTE0IIeHO3a.
SHEPrur B OMOTEOIIE€HO3E. BbIsSBISATE NpUYMHBI, TPUBOAAIINE K HEYCTOMUYNBOCTH OMOTEOIICHO30B.
— 3HATh MOHATHE «CYKLIECCUS», IEPEUNCIATh U XapaKTepU30BaTh CTaIuU
29/8 | YCTOMYHUBOCTE U JIMHAMHUKA 3KOCUCTEM. 1 Da3BUTHS GHOTEONEHO30B 1 THITHI CYKIECCHI.
Camoperysuus B 5KOCUCTEME. 3HaTh IPHYMHBI BEIMUPAHHS BHIOB B Ipupoe. IIpeutarars myTH peleHns
30/9 | BapokaeHue U CMEeHa OHOreOIICHO30B 1 JIAHHOH TIPOOIIEMBL.
31/10 | CyToUHBIC M CC30HHBIC U3MCHCHMS 1| [loHMMaTk, KaK TEOPETHYCCKUE 3HAHUS IKOJNOTHH BIHSIOT HA ACATEIbHOCTD
GHOTEOMEHO30B YyelloBeKa B MPUPOJIE. }
32/11 | JIP. Ne2: «Hccnedosanue uepm 1 BrimonusaTe 1abopaTopHbIe ONBITHL, (UKCUPOBATH PE3YyIbTAThl HAOIIOACHUIA,
RPUCHOCOOICHHOCIU PACMEHUTL U AICTATE BBIBOL.
HCUBOMMHBIX K YC/I0GUAM HCUZHU U JIECHOM
ouozeouenosze».
33/12 | MHoroo6pasue 6HOTreoneH030B CYIITH 1 3HaTh MHOTOO0Opa3ue OMOTEOIIEHO30B.
34/13 | MHOTr0OGpA3HE BOMHBIX GHOrCOCHO30B 1| OnuceiBath 0COOEHHOCTHU KaxJI0TO BAA OTACIBHO.
YMeTh CpaBHHMBATh UX MEXIY COOOIA.
35/14 | Arposkocucrema. 1

HpI/IBO)II/ITL APryMEHTHI U A€JIaTh BBIBO/IBI.




36/15 | CoxpaHeHHe pa3HOOOPa3Hst SKOCHUCTEM. 1 | 3HaTh ¥ HAa3BIBATh OCHOBHBIC 3aKOHBI TIPUPOIOTIOTH30BAHHS:
37/16 | [IpHpPOIOTIOIB30BAHIE B HCTOPHHE 1 1. 3akoH orpaHMYeHHOCTH (MCUEPIIAEMOCTH) PUPOHBIX PECYPCOB
HeTOBCYCCTRA 2. 3aKOH maJieHus MPUPOTHO-PECYPCHOTO MOTEHIINANA
38/17 | DKOIOIMICCKIE 3aKOMHEL 1 3. IIpaBuio Mepbl mpeoOpazoBaHUS HMPHPOJIHBIX CHCTEM
IPUPOIOTIONb3OBAHMISL. 4 HpaBI/IJIOU(HCI/I36e)KHI)IX) LEMHBIX PEAKIUN «KECTKOI0» YIPABICHHUS
39/18 1 HPUPOAOH
5. 3akoH MakcuMyMa (IpaBUJIO (3aKOH) TEPPUTOPUATIBHOTO
9KOJIOTMYECKOTO PAaBHOBECHS)
6. IlpaBuio (3aKOH) KOMIIOHEHTHOTO YKOJIOTHYECKOTO PAaBHOBECHS
7. 3akoH yObIBaOLIEro (€CTECTBEHHOTO) IJI0I0OPOAUS
8. 3axoH yBenmueHHs TEMIOB 000pOTa BOBJIEKAEMBIX IPUPOIHBIX
pPEeCypcoB U T.1.
HasbiBaTh coBpeMeHHBIE METO/Ibl COXPAHEHHS SKOCUCTEM.
IV | lomyasinmoHHO — BUIOBOH YpPOBEHb 29
OPraHu3alu KU3HHU 4.

40/1 | Bun, ero KpuTepuu U CTPYKTypa. 1 | YMerp xapakTepu3oBaTh (OMHMCHIBATH) MOMYIISIIIMOHHO-BUIOBON YpOBEHb
JI.P. No3: « H3yuenue mopghonozuueckux OpraHu3aIvuy >KU3HU U €r0 POoJib B IPUPOJIE. 3HATH ONMPEICIICHUE BUIA U €T0
Kpumepuees 6uoa Ha HCUublX KOMHAMHBIX KPUTEPUH. YMETh XapaKTE€PU30BaATh BU/bI 110 KPUTEPHSIM.

41/2 | PACMeHuAx unu zepoapuu u KoauieKyusx 1 | YMeTb CpaBHUBATS.

HCUBOMHBIX). [TprBOANUTE apryMeHTHI U A€TaTh BBIBOBI.
BrImoHATE 1abopaTopHbIEC OMBITH, (PUKCUPOBATH PE3YNIbTAThl HAOTIOACHUH,
JieNIaTh BBIBOL.
42/3 | Iomyssiuus kak ¢popma CyliecCTBOBAHUS 1 | 3uare onpeneneHye NOMy U, COBPEMEHHOE YUEHHE O MOIYJIALHIH.
BUJA. [ToHumaTh MPUPOYy TEHETHUECKUX U3MEHEHUH Ha YPOBHE MOIMYJISALUH.
VYMeTb CpaBHUBATb.
[TprBOANTE apryMeHTHI U A€TaTh BBIBObI.
BoInonHsATh 1abopaTopHbIe ONBITHI, (PUKCUPOBATH PE3Y/IbTAaThl HAOIIOACHUH,
JieNIaTh BBIBOI.
43/4 | TomyJisiuust Kak CTPYKTYPHBIH KOMIIOHCHT 1 | [JonumaTh 3HaYEHHME NOMYISALMN KaK OCHOBHON €IMHHIIBI SBOJIIOLIUY.

ouoreolieHo3a.
JI.P Ne4.: «Boviasienue uouoaoanmayuu y
HaceKombix (U3 KOJIIeKyuu) uiu




pacmenuii.

44/5 | icTopusi DBOJIIOLIMOHHBIX HJICH. 1 | 3uare npeanocsuUIKu BO3HUKHOBEHUs yueHnus Y./lapsuna. OObSICHATH
BaXHOCTH 3HaueHus TpyaoB JK.b.Jlamapka mist hopMUpOBaHUS IBOTIOIMOHHOMN
45/6 1 | Teopum.

1 PopMyIHpOBaTh OCHOBHBIE UJIEH 3BOJIOLMOHHOTO yueHus Y. JlapeuHa.

46/7 | Ponb Y. /lapBrHA B y4eHHU 00 SBOJIFOIHH.
HaspiBaTh IBIIKYIIME CHIIBI SBOJIIOIIMU M PACKPHIBATH KX OCHOBHYIO CYTh.

1778 1 3HATh MOJI0KEHHUSI COBPEMEHHOTO y4eHHUsI 00 3BOJIOLNH.
[lepeuncnsaTh pe3yabTaThl SBOJIONUN. YMETh TPUBOANUTH MIPUMEPHI aIal TAIIHH.
48/9 | IBmxyiue cUlbl M GaKTOPbI SBOJIIOLUH. 1 | 3nare u xapaKTepH30BaTh HANPABJIEHHS U ITYTH 3BOJIOIHH.
3HaTh MOHATHS «UCKYCCTBEHHBIN 0TOOPY, «ECTECTBEHHBIN OTOOPY», a TAaKKe
49/10 | EctecTBeHHBII OTOODP U €ro GOopMBbI 1 | pasuuuy mexny aumu.
HckyccTBeHHBIN OTOOP U €10 poib B YMeTh CpaBHHBATb.
YBEITHYCHUH OHOJIOTHIECKOro [IpuBOIUTE apryMeHTHI U JIENATh BBIBOJIBI.
PasHOOOpa3usL. BoinonHsaTe 1abopaTopHble ONBITHL, (PUKCUPOBATh PE3YAbTaThl HAOIIOICHUH,
50/11 | Pe3ynbTaThl 3BOIIOINH. 1 | nenars BBIBOLL
51/12 | Cucrema KUBBIX OPTaHU3MOB Ha 3emIie. 1

JI.P. Ne5: «Oonapyscenue npuznaxkos
apomopgho3za y pacmeHuil u HcueomHsIX)).

52/13 | ITpucnocoOIICHHOCTh OPTAaHU3MOB K CpEJie 1 | YMmers xapakTtepu3oBaTh (OMHUCHIBATH) MOMY/ISIIMOHHO-BUIOBON YPOBEHB
oOuTaHus OpraHu3alluK XKU3HU U €r0 POJIb B IPUPO/JIC. 3HATH 3aKOHBI PAIIHOHAIEHOTO
53/14 | Bumoo6pa3zoBaHHe KaK IIPOIIECC 1 | npuponononb3oBaHus. BeIaensaTs u XxapakTepru30BaTh CYIIECTBEHHBIC
YBEJIWYCHUSI BUJIOB Ha 3eMiie. MPU3HAKU CPEeJl )KU3HU Ha 3eMIie.
54/15 1 | Ha3siBaTh XapakTepHble IPU3HAKU OPraHU3MOB — OOUTATENeH STUX Cpell
KHU3HU.
XapakTepu30BaTh YEPThI MPUCIIOCOOICHHOCTH OPTaHU3MOB K CpeJie UX
obuTtaHusl.

Pacno3nasate u XapaKTCpU30BaThb 9KOJIOTUUCCKUC (baKTOpLI CpCabl.
3HaThb IIPUYKUHBI U TUIIbI BI/II[OO6pa3OBaHI/I$I. ITonuMaTh 3HaUCHUE U30JIAIUU B
BI/I)IOO6pa3OBaHI/II/I.

55/16 | CoBpeMeHHOE yueHHE 00 PBOITFOIINHA — 1 | 3HaTh NOJ0KEHUSI COBPEMEHHOIO Y4eHUs1 00 3BOJIOLUU.
cuHTeTHu4Yeckas Teopus »Bomonuu (CTI).




56/17

YenoBeK KaK YHUKAJIbHBIA BUJ )KUBOU

YMeTh COCTaBIATh F'€HEANOIHUECKOE IPEBO BU1a YenoBek pa3yMHbIi. 3HaTh

OPUPOIBIL. ATaIbl IPOUCXOXKICHUS YETIOBEKA.
57/18 | Dtanbl NPOUCXOKACHHUS U  DBOJIIOLHS [TonnMaTh YHHKaTBHOCTH BUIa YelOBEeK pa3yMHBIH, ero OMOCONHATbHYIO
4eJIOBEKa. IpUpOY.
58/19 | TMIIOTE3bI MPOMCXOK/IEHHS Ye/I0BEKA. 3HaTh NPEANOCHIIKY BO3HUKHOBeHUS yueHus Y. {apsuna. OObICHATD
BaXHOCTb 3HaueHus TpyoB JK.Bb.Jlamapka nis popmupoBaHus 3BOJIOLUOHHON
TEOPUHU.
59/20 | OcHOBHBIEC 3aKOHOMEPHOCTH DBOJIIOLIMH. XapakTepr30BaTh 3BOJIIOIIMOHHBIE TPEOOPAa30BAHUS Y KUBOTHBIX HAa IPUMEPE
60/21 HEPBHOM, MUILIEBAPUTEIILHOM, PEIPOAYKTUBHOM CUCTEM. XapaKTEpU30BaTh
3BOJIIOIIMOHHBIE ITPe00Pa30BaHUs PEIPOAYKTUBHON CHCTEMBI Y paCTEHHIA.
CpaBHUBATH TUIIBI PA3MHOKEHUS Y PACTUTENIbHBIX OPraHU3MOB.
OOBACHATH NPUYUHBI POPMHUPOBAHUS OUOJIOTHUECKOTO pa3HOOOpa3us BUJOB Ha
3emuie.
61/22 | OcHOBHBIC HarpaBJICHUS DBOJTIOIHHA: Onpenensars MOHITHS «OMOJIOTHIECKUN TTPOTPECC), «OMOTOTHIECKUN PETPECcey.
apomopdo3, UanoaianTaus u XapakTepru30BaTh HallpaBJIeHUs OMOJOrHYEeCKOro mporpecca.
62/23 | nereneparusi. OOBACHATH POJIb OCHOBHBIX HapPaBJICHHI SBOIOIHH.
63124 | BHOJNOIMIECKIH POIPEce H Perpece. AHaNM3UpOBATh U CPAaBHUBATH MPOSBICHUE OCHOBHBIX HAIlPaBICHUM
SBOJTIOIUH.
Ha3zbiBaTh 1 MOSACHATH MpUMeEphl apoMopdo3a, HANO0AAANTAUU U 001Iei
JIereHepalyH.
64/25 | BuopasHoobGpasue — COBpEMEHHas OOBACHATH MPUYNHBI MHOTOOOPA3Hs BUIOB.
npooJieMa HayKy U OOIIecTBa. [TpuBOIUTH KOHKPETHBIE TPUMEPHI (POPMUPOBAHUS HOBBIX BHJIOB.
Ikckypcua Ne 2: «3nHakomcmeo ¢ OOBACHATH MPUYUHBI IBYX THIIOB BHI000pa30BaHUA.
MHO2000pazuem copmoé pacmeHuil u AHanM3UpoOBaTh U CPABHUBATH MIPUMEPHI BUI000pa30BaHus (Ha KOHKPETHBIX
ROPOO HCUBOMHBIX)). npuMepax).
65/26 | [Ipobnema coXpaHEHHS OHOJIOTHYECKOTO BhIsSBISATE MpU3HAKY IPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpefie OOUTaHuS.
pa3HooOpa3usi KaK OCHOBAa YCTOWYHUBOIO OOBACHATH POJIb KPYrOBOPOTA BELIECTB U NPEBPAILEHUS S3HEPTHH B
66/27 | pazBuTHs OUOCheEpHI. IKOCUCTeMax. XapaKTepu30BaTh Onocdepy Kak riodaabHyI0 SKOCUCTEMY.

AHanM3UpPOBAThH U OLIEHUBATH MOCIEACTBHS JEATEIILHOCTH YEI0BEKa B MIPUPOIE.
Haxonuts B IHTEpHETE TOMOIHUTENBHYIO HHPOPMAIIHIO O paboTe YUEHBIX O
COXPAHEHHUIO PEAKHX U UCUE3AIOIINUX BUIOB KUBOTHBIX U PACTECHUI.
CucremaTu3upoBaTh 3HaAHMS N0 TeMaM pazzena: «llomynsmuoHHo — BUIOBOM
YPOBEHb OPraHU3ALNN KUZHI.




67/28 | BcemupHasi ctpaTerusi COXpaHeHHsI 1 | YMerp xapakTepu3oBaTh (ONMMCHIBATH) MOMYJISIIUOHHO-BUJOBON YpOBEHb
OPUPOIHBIX BUJIOB. OpraHu3alluK KU3HU U €T0 POJIb B IPUPOJIE. 3HATH 3aKOHBI PAIIMOHATIEHOTO
68/29 | OcoOGeHHOCTH TTOIYISIIIHOHHO-BUI0BOTO 1 | mpupoaOTIOTBb30BAHHMS.
YPOBHS KU3HU.
HToro: 1aHo ypokon 68
NMPoBeIeHO J1a00pPaTOPHBIX PadoT 4.
IKCKYypcHil ou.

24,




12 «A» kJjacc (68 yacos)

Ne OcHoBHoOe coaep:xkanue no reMam | KoJi- 12 «A» XapakTepuCcTHKA OCHOBHBIX BH/IOB [1eITeJIbHOCTH YYeHHKA (HA
n/n BO YPOBHe y4eOHBbIX JAelicTBHIi)
yaco | Ilman | dakr

V | Opranu3sMeHHblii ypOBeHb 32
OpraHu3anuy ;KUBOH MaTepHu.

1 Opranu3MeHHBI YPOBEHb 1 03.09 Ymeth XapakTepu3oBaTh (OMUCHIBATH) OPraHU3MEHHBIH YPOBEHb
)KU3HH U €T0 POJIb B HPHUPOJE. OpraHu3aIluK KU3HU U €T0 POJIb B IIPHPO/IE.

OpraHusm Kak Omocucrema. YMeTb 00BSICHATD, TOYEMY OPTraHU3M — OTKPBITasi OMOCHUCTEMA.

2 OOMeH BemeCTB W TPOIECCHI 1 07.09 YMeThb BBIJICNATH CYIIECTBEHHBIE NMPU3HAKA OMOJOTUYECKHUX TMPOIIECCOB.
KHM3HEISTEITbHOCTA OPTraHU3MOB. CpaBHHBATH MPOIIECCHI )KU3HEEATETLHOCTH Y Pa3HBIX OPraHU3MOB.
Perynsaums MPOIECCOB
KHU3HEIESTEIIbHOCTH OPTaHU3MOB

3 Pazmians OpTraHNu3MOB B 1 10.09 PaznuyaaTthk opraHu3MoB 10 THITY TUTaHus. [[puBOIUTH IPHIMEpHI.
3aBHCHMOCTH OT CTIOCO0a MUTAHUS:
reTepoTpod sl (canpoTpodHr,

XUIHUKH, MnapasuThl) u
aBTOTPOQBI (dboToTpodmr,
XeMOTPO(dB5I).

4 PasmHuoxenne OpraH13MOB — 1 14.09 YMeTh CpaBHUBATH IMOJIOBOE M OECIIOJIOE pa3MHOXKEHHE, POCT U pPa3BUTHE
ToJI0BOE U Oecrosioe. OpraHU3MOB.

OmIo0TBOPEHHUE U €r0 3HaYCHHE. YMeTh 00BSACHATH OCOOCHHOCTH MPOTEKAHUS MpoLiecca OIIOI0OTBOPEHUS Y

5 JIBOIHOE OIUIOJOTBOPEHHE Y MOKPHI- 1 17.09 MIPEACTABUTENECH pa3IMYHBIX  LAPCTB >KMBOM MPUPOJbl. 3HATh BUIbI
TOCEMEHHBIX (LIBETKOBBIX) HCKYCCTBEHHOI'O OTLJIOIOTBOPEHUS
pacTeHHIA. 3HaTh MpolecC ABOWHOTO OIIOJOTBOPEHHUS Y IBETKOBBIX PACTEHU.

6 HckyccTBEeHHOE OIIIOIOTBOPEHUE Y 1 21.09
pacTeHUii U KUBOTHBIX.

7 NunuBunyanbHOe pa3BUTHE 1 24.09 3HaTh ATanbl UHAUBUIYAIBHOTO PAa3BUTHE OpraHMW3Ma, OCHOBHBIE CTaJIUU
opranus3Ma (OHTOTEHE3). SMOpHUOTEHEe3a, TPUYUHBI HAPYIICHUN Pa3BUTHUSI OPraHU3MOB.

8 OMOpHOHAIBHBIN u 1 28.09 Onpenensars NOHATHE KOHTOTEHE3).

MOCTAIMOPHUOHAJIBHBIN BbiiensiTh M cpaBHMBATh CYIIECTBEHHbIE NPHU3HAKU JBYX IEpHOJIOB




epUuOabI pa3BuTHs OHTOTEHE3A.
opraHusMa. OOBSCHATDH MPOIIECCHI PA3BUTHS U POCTA MHOTOKJICTOYHOTO OpraHu3Ma.

9 IHocnencrBus BIIUSIHUS 01.10 CpaBHHMBaATh U XapaKTEpHU30BaTh 3HAYEHHE OCHOBHBIX STAllOB Pa3BUTHS
AJIKOT OJIs, HUKOTHHA u IMOpHUOHA.

HApKOTHYECKUX CPEJICTB Ha OOBSCHATh 3aBUCHMOCTh Pa3BUTHS OSMOpPHOHA OT HACJICICTBEHHOTO
pa3BUTHE 3apOJIBIIIA YESITOBEKA. MaTepuasa M yCIOBUH BHEIIHEH CPEJIbI.
OOBSCHATh Ha MPUMEPE HACCKOMBIX PA3BUTHE C TOJTHBIM M HEMOJHBIM
PEeBpaLCHUEM.
Ha3piBaTh U XapakTepru30BaTh CTAJNH POCTA M PA3BUTHSI Y JISTYIIKH.

10 | HacimencTBEHHOCTH u 05.10 XapakTepu3oBaTh JTalbl W3YYEHUS HACJIEACTBEHHOCTH OPraHU3MOB.
HU3MEHYNBOCTH ——  CBOWCTBa OOBSCHATH CYNIECTBEHHBIM BKJIAJ] B HCCICIOBAHUS HACICACTBCHHOCTH H
OpPraHU3MOB. n3MeH4nBOCTH [. Mennens.

11 | I'eneruka — HayKa o 08.10 BpIBIATE M XapakTEpU30BATh COBPEMEHHBIE JOCTH)KCHHS HAyKd B
3aKOHOMEPHOCTSIX UCCJICIOBAHUSIX HACIICJICTBEHHOCTH Y H3MEHYHUBOCTH.
HaCJICJICTBEHHOCTH u
H3MCHYUBOCTHU

12 | U3MeHYHBOCTH MPU3HAKOB 12.10 BriensaTs cymecTBeHHbIC TPU3HAKA W3MEHYHUBOCTH.

OopraHuszMa u ee THIIBI Ha3piBaTh 11 0OBSACHATH MPUYUHBI HACIEICTBEHHON N3MEHUNBOCTH.
(HacnmeacTBEHHAS u CpaBHUBaTh MPOSABJICHUWE  HACJIEACTBEHHOM M  HEHACJIEICTBEHHOU
HEHACJICJCTBEHHAs ). W3MEHYMBOCTH OPTaHU3MOB.

13 | Myranuu, WuX MaTepualbHbBIC 15.10 OOBACHATP NPUYUHBI MPOSBICHUS PA3IUYHBIX BHJIOB MYTallMOHHOM
OCHOBBl — HM3MEHEHHE TI'CHOB H W3MEHYHBOCTH.

XpPOMOCOM. Onpenensarp MOHATHE «MYyTareH.

14 | Myraressl, UX BIMSHHE IIa 19.10 BrisBIATH, Ha0II0AaTh, OTIUCHIBATh MIPU3HAKH MIPOSIBIICHUS
OpPTraHu3M YEeJOBEKa U Ha KUBYIO HACJICJICTBEHHBIX CBOMCTB OPraHU3MOB U UX U3MEHYMBOCTH.

HPUPOY B LIETOM. BBIABIISITE MpU3HAKKA HEHACEACTBEHHON N3MEHUYUBOCTH.

15 ['eHeTHueckue 3aKOHOMEPHOCTH 22.10 HaseiBaTe 1 00BICHATD IIPUYKUHBI HeHaCHeHCTBCHHOﬁ N3MECHUYUBOCTHU.
HAcJIeJ0BaHMs, YCTaAHOBIEHHBIE . CpaBHUBaTh TPOSIBICHUE HEHACIEICTBEHHOM W3MEHUYMBOCTH y Pa3HBIX
MengaeneM, HUX LHUTOJOTHUYECKUE OpPranM3MoB, CJIaTh BBIBOBI.

OCHOBBI. BrisiBasTE, HAOMIO1ATh, OMIMCHIBATh MPU3HAKA M3MEHUYUBOCTH OPTaHU3MOB

16 MOHOFI/I6pI/II[HOC u ,[[I/IFI/I6pI/II[HOC 26.10 Ha IPUMEPE JIUCTHEB KIEHA U PAKOBUH MOJUITIOCKOB.

CKpeEIUBaHHUE. 006006mmarte nHpopMaIrio U GOPMYTUPOBATH BHIBOJIBI.
17 | Pemenue 3JIEMEHTAPHBIX 290.10 CobmoaTh mpaBuiia paboThl B KaOHHETe, oOpallleHus: ¢ J1abopaTOPHBIM




TCHCTHYCCKUX 3a1a4

00opymoBaHuEM.

18 | 3akon T. Moprasna. 09.11
19 | XpomocomHas Teopus 12.11
HACJIEJACTBEHHOCTH.
20 | BzaumoneiicTBUE TEHOB. 16.11
21 | CoBpeMeHHBIE TPEJCTABICHUS O 19.11 3HaThb XPOMOCOMHYIO TEOpHUIO HacleJICTBEHHOCTU. HaspiBaTh BuIbI
reHe, TEHOTHIIE U TeHOME. B3aMMOJICHCTBHI TEHOB W WX MHOXXECTBEHHOE JCHCTBHE. 3HATh
22 | Tl'enermka moJia W HaclielOBaHUE, 23.11 MEXaHHU3MBbI OINPEIEIEHUs TIOpa MPHU rAMETOreHe3e u ooreHese. HaspiBaTh
CLEIJIEHHOE C MOJIOM. HACJIC/ICTBEHHBIE TIPU3HAKW, CIEIUICHHbIE C T1OoJoM. Ha3pBaTh W
XapaKTepU30BaTh OCHOBHbBIE HACJIE/ICTBEHHBbIE OOJIE3HH 4YeJIOBEKa. 3HATh
23 | JI.P.Pewenue I71eMEHMAPHBIX 26.11 OCHOBHBIE TPUYMHBI HACJIEJCTBEHHBIX 3a00JE€BAaHUN UYEIOBEKA, METOJIbI
2eHemuyecKux 3aoay JIOPOJIOBOM AMAarHOCTUKH, OMACHOCTh OJM3KOPOACTBEHHBIX OpakoB. YMETh
24 | HacnenctBeHHble O0OJIE3HH, UX 30.11 OOBSICHATH,  MPUYUHBI  HACJIECJICTBEHHBIX  OoOJie3HEH YEeJI0BEKa,
npoUIaKTHKA. MyTaiuii. OObSCHATh 3HAYCHWE TEHETUKH B MEAUIMHE M CEIBCKOM
25 | DTuueckue aCHEeKTHI 03.12 XO3SIMCTBE.
MEJUIUHCKOW TeHETUKH.
YMeTh HCHOIb30BaTh NMPUOOPETEHHBIE 3HAHUS JUISl OLUEHKU ATHUYECKUX
aCMEeKTOB HEKOTOPBIX HCCIEJOBaHW B oOmacTu OHOTEXHOJOTHH
(KJT0OHMpOBaHME, NCKYCCTBEHHOE OTUIOJIOTBOPEHUE).
26 | dakTopsl, ONpPEIEISIONINE 310POBbE 07.12 3HaTh oOmpeleJIcHUE TEPMUHOB «3II0POBBE», «00je3Hb». [loHMMATH
YeJIOBEKa. pasHully, pa3inyaTh (PaKTOpbl, KOTOPHIE OMPENEISIOT 30POBbE YEIOBEKA.
27 | TBopuecTBO Kak (hakTOp 370pPOBBS U 10.12 3HaTh OMNpENEIIEHHE TEepPMUHA«TBOpPYECTBO». lloHMmaTe 3HaueHue
roKa3zaTesb 00pa3a KU3HU YeIoBeKa. TBOpPUECTBAa KaK IIpolecca MAEATEeIbHOCTH, CO3/AAIOIIEr0 KayeCTBEHHO
Crnioco6GHOCTh K TBOpUecTBY. Poiib HOBBIE MaTEpUaJbl U JyXOBHBIC IIEGHHOCTH.
TBOPUYECTBA B KU3HU KAKIOTO YMeTs HaxoauTh UWHGOPMALMIOB Y4eOHBIX TEKCTaX, HAy4yHO —
YeJloBeKa. HNOMYJSIPHBIX U3JaHUX, pecypcax IHTepHEeT U KpUTHUYECKH OLEHUBATH €e.
AHanM3UpoOBaTh CHUTYAIlMI0 C Pa3jMYHbIX TO3UIUN; BBICKA3bIBAThH
MPEJIO0JIOKEHHUS 10 TIOCTaBJICHHOM mpolieme.
28 | I'enernueckue OCHOBBI 14.12 Ha3piBaTh 1 XapakTepu3oBaThb METObI CENEKIIUN PACTEHUM, JKUBOTHBIX H
CeJIeKIUH. MUKpOOpranm3moB. 3HaTh yuenune H.MA. BaBumoBa o 1eHTpax

OcHOBHBIC MCTOAbI CCJICKIHH!

MHOI‘OO6pa3I/I${ W IPOUCXOKACHUS KYJIBTYPHBIX paCTCHHﬁ. AHaJ'II/IBI/IpOBaTI)




rulpuan3anus u 3HAYCHUE CENICKIIUH U OMOTEXHOJIOTUH B JKU3HU JIFOJICH.
HMCKYCCTBEHHBIH 0TOOP.
29 |Bkman H.M. BaBumoBa B 1 17.12
pa3BUTHE CEIECKIHH.
Yuenne H.M. BasunoBa o
LEHTpax MHOTroo0pasus u
MPOUCXOKICHUS KYJbTYPHBIX
pacTeHui
30 | BuorexHONIOTHS, €€ JOCTUKEHMUS. 1 21.12 IlounMaTe OCHOBHEIC KIIFOUEBBIC IIOHATHS OHMOTEXHOJIOTHH, 3HAYCHUE
DTHYECKHE AaCHeKThl pa3BUTHSA OMOTEXHOJIOTHH JUISI Pa3BUTHS CEIHCKOXO3SHCTBEHHOTO MPOM3BOJICTBA,
HEKOTOPBIX  HCCIECAOBAHUA B MEIUIIMHCKOM, MHUKPOOHOJIOTHUECKOM 51 IPYTUX oTpacieun
OMOTEeXHOJOruU (KIOHUPOBAHUE IIPOMBILIUIEHHOCTH.
YeJIOBEKA).
31 | Bupycel — HexieTouHas ¢opma 1 24.12 Boiaenste cyiiecTBeHHbIE TPU3HAKU BUPYCOB.
CYIIECTBOBAHMS OPTAaHU3MOB. OOBSCHATH CTPOCHHE U 3HAUCHHE BUPYCOB.
PaccmarpuBath ®  OOBSACHATH TIO PHCYHKY Y4eOHHMKa TpOIECC
32 | BupycHble 3ab0IeBaHMSL. 1 11.01 MIPOHUKHOBEHHUSI BUPYyCa B KJIETKY U €r0 Pa3MHOKEHUSI.
Crioco0sr 60pb0OBI 3HaTh 3HAYECHHE BUPYCOB B MPUPOJE U JKU3HU YEIIOBEKA.
co CIIM/lom. 3HaTh Mephl MPOMMIAKTHKA PACIPOCTPAHEHHs BHPYCHBIX 3a00JIeBaHMIA,
CIIN a.
Kierounblii ypoBeHb 18
OPraHu3anyu KU3HHU.
33/1 | KneTtouHsIit YpPOBEHbB 1 14.01 YMeTh XapakTepu3oBaTh (ONMUCHIBATH) KJIECTOYHBINH YPOBEHb OpraHU3AIMHI
OpraHu3aluu JKU3HU U €ro YKU3HU U €T0 POJIb B IPUPO/IE.
poJb B mpupoae OnpenensTb OTIMYUTENbHbIE IPU3HAKU KIIETOK MPOKAPUOT U 3YKApUOT.
Pa3zButue 3HaHuil 0 KiIETKE. [TpuBOIUTH IPUMEPHI OPraHU3MOB MIPOKAPUOT U DYKAPHOT.
XapakTepu3oBaTh ~ CYIIECTBEHHBIE  MPU3HAKH  KU3HEIEATEIHHOCTH
CBOOOHOXKUBYIIEH KIETKH U KIIETKU, BXOAIICH B COCTaB TKaHH.
34/2 | MeToabl U3ydeHHUS KICTKH. 1 18.01 HaspiBaTh MMEHA y4EHBIX, [TOJIO0KUBIINX HAYAJIO U3YUYECHUIO KICTKU.




35/3 | Kmetka Kkak »JTam 3BOJIIOLUU 21.01 CpaBHUBATH CTPOEHUE PACTUTEIBHBIX U JKUBOTHBIX KJIETOK.
KHUBOTO B UCTOPUH 3EMIIH. DuKCHPOBATH PE3YIbTATH HAOIIOACHUI U JICNIATh BHIBO/IBL.
MHuoroo6pasue KJIeTOK U TKaHei. Cobmronate mpaBmiia paboThl B KaOHHETE, oOpalieHus: ¢ J1a0opaTOpHBIM
000py/TI0BaHHUEM.
36/4 | Kierka — OCHOBHas CTPYKTypHas 25.01 3HATh OCHOBHBIC IOJIOXKEHHS KICTOYHOW TEOPHH; BKJIAJ BBIIAIOIIUXCS
U (QYHKIHOHAIbHAS CIHHULA YUEHBIX B Pa3BUTHE 3HAHUH O KIICTKE.
KU3HEIEATETBHOCTH Paznmnuath W Ha3piBaTh OCHOBHBIC HEOPraHWYECKHE W OPraHUYCCKHE
OTHOKJIETOYHOT'O " BEIIECTBA KJICTKH.
MHOT'OKJIETOUYHOIO OOBsACHATH (QYHKIMM BOJbI, MUHEPAIbHBIX BELIECTB, OEIKOB, YIIEBOJIOB,
OpraHU3MOB. JUTHUIOB U HYKJICHMHOBBIX KUCIIOT B KJIETKE.
37/5 | OcHoBHBIC e p— 28.01 CpaBHUBaTh XHMHUYECKHUH COCTaB KJIETOK J>KHBBIX OPraHU3MOB W TeI
KJIETOMHOI TEOPHH. HEKUBOU TTPUPOJIBI, JIEIATh BBIBOIBI.
38/6 | OcHOBHBIE YacTU B CTPOECHUM 01.02 Pa3nu4ath 0CHOBHBIC HACTH KIETKH.
T Ha3piBaTh 1 0OBSICHATH CYIIECTBEHHBIC MPU3HAKH BCEX YACTEH KIICTKH.
39/7 | TloBepXHOCTHBIH KOMIIICKC 04.02 CpaBHUBATh OCOOCHHOCTH KJIETOK PACTEHUI M )KUBOTHBIX.
KIIeTKH  —  OGHONOrHYecKast Bri7ensaTh 1 Ha3bIBaTh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OPTaHOUIOB.
MeMBpaHa. Paznnuath opraHow bl KJIIETKH HA PHCYHKE YIeOHUKA.
40/8 | [utormasma ¢ opraHomgamMu u 08.02 OOBSCHATP (ui)yHKLu/m OTACIIBHBIX OPraHOWOB B JKH3HE/CATENLHOCTH
BKITEOUCHISIMIL pPacTUTEILHOM 1 )KHBOTHOM KIIETOK.
41/9 | ITocTossHHBIE ¥  BPEMEHHBIC 11.02
KOMITOHEHTHI KJICTKH.
42/1 | MemOpaHHBIE u 15.02
0 HEeMeMOpaHHbBIC OPTraHOUbI, UX
byHKIIMIH B KIETKE.
43/1 | SIapo ¢ XxpoMOCOMaMHu. 18.02
1
44/1 | lossnepHbIC U SIAEPHBIE KIETKH. 22.02
2 | 'mnoressr MPOUCXOXKICHU S
3YKaApUOTHYCCKUX KIECTOK.
45/1 | KiteTouHbIi LUK KU3HU KIETKH. 25.02 YMeTrb aBaTh  ONpEAENEHUsS  KIIOYEBBIM  IOHATHUSAM, OIMUCHIBATh
3 MOCIIeZIOBATEIbHO (ha3 KIETOYHOTO IIHKIIA.




46/1 | CTpyKTypa XpOMOCOM. 1 01.03 3HaTh  CTPOEHHME T'€HOB M XPOMOCOM; THUIIbI HYKJIEHMHOBBIX KHCIIOT,
4 Crnenuduueckre OEIKH XPOMOCOM, ¢ynkiun  HykinenHoBbix kuciaoT. Pomp JIHK u PHK B xu3Hun
uX QYHKIHIH. Opranu3MoB. XapakTepu30BaTh ocobeHHocTH cTpoeHus u ¢ynkiuii JHK n
PHK.
= XapakTepu30BaTh 3HAUEHUE PA3MHOKECHUS KICTKH.
47/1 | JleneHue KIETKH — MHTO3 H MEHO3. 1 04.03 P P P
5 CpaBHHBAThH J€TICHUE KICTKH MPOKAPUOT M IyKAPHOT, AeIaTh BHIBOJBI HA
OCHOBE CPaBHEHHUSI.
48/1 | JL.P.Hccneoosanue ¢haz mumosa 1 08.03 P
OnpenensTe MOHIATHS «MUTO3Y.
6 | Ha mukponpenapame Kiemok
OOBACHATP MEXaHU3M pACIpeAeeHHUs] HacCJIEICTBEHHOIO MaTepuana
Ron-ura Kophz MEXy ABYMS IOYEPHUMH KJIETKaMH Y IPOKAPUOT B SYKAPHOT
(éuoeoppazmenm) /1Y ABYM p y npoxap YKapHOT.
Habmromate ®  ommchBaTh  JensAIuecs KISTKH 10 TOTOBBIM
49/1 | ComaTHyecKue U MOJOBbIE KIETKH. 1 11.03
MUKpOIpenapaTam.
7 Ocobennoctu oOpa3zoBaHUs .
oo eto OuUKCHPOBATH PE3yAbTATHI HAOMIOJCHUH, (POPMYITHPOBATEH BHIBOJIBI.
MOJIOBBIX KJIETOK.
CobmoaTh mpaBuiia paboThl B KaOHHETe, oOpallleHus: ¢ J1abopaTOPHBIM
000pyIOBaHUEM.
50/1 | 3HaueHMEe BHOOBOTO ITOCTOSHCTBA 1 15.03 Py
OnpenesnsTe MOHITHE KOHTOTEHE3Y.
8 |umcma, ¢GopmMel W  pa3MepoB
BeiiensiTb W cpaBHHBATH CYIIECTBEHHBIE MPHU3HAKA JBYX IIEPHOJIOB
XPOMOCOM B KJIETKaX.
OHTOTEHE3a.
OOBSACHSTH MPOIECCHI PA3BUTHS U POCTa MHOTOKJICTOYHOTO OPraHN3Ma.
CpaBHHBAaTh W XapaKTepU30BaTh 3HAYCHHE OCHOBHBIX JTallOB Pa3BUTHS
SMOpHOHA.
OOBSCHATh 3aBHCUMOCTh Pa3BUTHS OSMOpPHOHA OT HACJIEACTBEHHOTO
MaTepHalia M yCIOBUW BHEITHEH CPEIbl.
[ToHMMaTh TPHHIUI LEIECOOOPA3HOCTH M TAPMOHHMH B JKUBOM MPUPOJIE,
YMETh JIOKa3bIBaTh IPHMEPAMH.
VIl | MoJsekyJsipHblii YpOBeHb 17
MOSIBJICHNS )KH3HH
51/1 | MoneKyJIsipHbII YpPOBEHBb 1 18.03 YMeTb XapakTepu3oBaTh (OMUCHIBATh) MOJICKYISPHBIN YPOBEHB
JKU3HH. OpraHu3alluK KU3HU U €r0 POJIb B IPUPOJIE.
OCHOBHBIC XUMHUYCCKHUEC Ha3piBaTh HEOpraHWYECKUE W OPraHUYECKHE BEUICCTBA KICTKH. 3HATh MX

COCIAHNHCHUA JKUBOM MaTCpHu.

0COOCHHOCTH CTPOCHUS U (DYHKIIHH.
Ha3piBaTh OCHOBHBIE Makpo- U MHUKPOSJIEMEHTHI B OpraHU3Me 4YelOBEKa,
XapaKTepU30BaTh UX OCOOCHHOCTH M 3HAUYCHUE.




52/2 | Opranuueckue u 29.03 [lonumats pasHUIly MEXJIy OpPraHM4YEeCKMMM U HEOPraHWYeCKUMH
HEOpraHN4eCcKue BEeIIeCTBa, UX COEMHEHUSIMH, HA3bIBATh UX 3HAUCHHE.
pOJIb B KJIETKE. 3HaTh OCHOBHBIE CBOMCTBA BOJIBI M €€ 3HAUEHUE Il OPraHn3Ma YeIoBeKa.
Boma — Ba)XHBIIT KOMITOHEHT 3HATh TIOHATUS «MOHOMEPBHI» W «IOTUMEpb». [IpUBOAUTH TPUMEPHI
s)xkuBoro. Iloustue o MOJA0O0HBIX COCAMHEHHI.

MOHOMEPHBIX U MMOJIUMEPHBIX
COCTUHECHHUSIX.

53/3 | Posib OpraHM4YecKHuX BEIISCTB B 01.04 3HaTh CTPOCHME M 3HAYCHHE OEIKOB /IS OpraHu3Ma 4YellOBeKa, YMETh
KJIETKE OpraHn3Ma 4ejIoBeKa: COCTaBJISITh TOJMITENITHIHBIE IeTH. XapaKTepU30BaTh OCHOBHEIE T'PYIIITBI
OEJIKOB. 0eNKOB B OpraHU3Me M Ha3bIBaTh UX POJIb.

54/4 | Posib OpraHN4YeCKHUX BEIIECTB B 05.04 3HaTh (YHKIHMH YTJIEBOJOB B OpraHu3Me 4yenoBeka. HaswmBaTh ux
KJIETKE OpraHn3Ma 4ejIoBeKa: KJIacCU(UKAIIIO, TPHBOUTH IPUMEPHI.

YTJIEBOJIOB, JINTTUIOB 3HaTh CTPOCHWE W 3HAYCHHE JMIUAOB KaK HSHEPreTUYECKOTO pe3epBa
opranu3Ma. Ha3pIBaTh WX BUJBI U TPUBOIUTH IIPUMEPEI.

55/5 | CTpoeHHe U XUMHUYESCKUIA 08.04 3HaTh TOHSTHE «HYKJIEWHOBBIE KHCIOTH». I[IpUBOAMTH TMpUMEPHI.
COCTaB HYKJIEMHOBBIX KHUCJIOT B OTnu4aTe UX OT APYTUX OPTAaHHUYECKUX COCIMHEHHA.
kietke. [loHsiTue o HykneoTue. OnuceBath crpoenue JJHK u PHK (momens VYotcona-Kpuka). 3naTh

56/6 | Ctpykrypa u pyukiuu JTHK. 12.04 MOHATUE «HYKICOTU». ONMUCHIBATH €T0 COCTABHBIE YACTH.

Perumkanua JHK. Marpuunas 3Hath noHsTue «Perunmkanus». OnuceiBate npouecc permkanuun JJHK.

OCHOBA. Ha3zbiBaTh ero 3HaueHue i AKUBBIX OPraHU3MOB.

[IpaBusio kOMNIEMEHTApPHOCTH. 3HaTh W NOPHUMEHATH MPABWJIO KOMIUIEMEHTAPHOCTH MpPU MOCTPOCHUU
moJiekyn JIHK u PHK.

57/7 | Ten. IloHsATHE O  KOJIOHE. 15.04 3HaTh MOHSATHUSI «TEH», «KOJOH», «aHTHUKOAOH». lloHMMaTh 3HayeHHe
I'eneTnueckuii Koz. TEHETHYECKOT0 KOJIa JJIsl )KUBBIX OPTaHU3MOB U IPUBOJAUTH IPHUMEPHI.

58/8 | Ctpoenue, bysKIIIN u 19.04 3HaTh cTpoenue, GyHKIMKu 1 MHOrooopasue hopm PHK B kietke.
MHorooOpazue ¢opm PHK B Pazmuuare JIHK u PHK kitetok 6akrepuii U KJIETOK DyKapHOT.

KJICTKE.
59/9 | ®oTtocuHTE3 Kak yHHUKaJIbHAs 22.04 Onpenensaty nousatue «portocunres». CpaBHUBATh CTaguM (POTOCHUHTE3A,

MOJICKYJISIpHaA CHUCTCMA
IIpoueccoB CO3JaHUsA
OpPraHN4YCCKUX BCIICCTB.

JieNIaTh BBIBOJIbI HA OCHOBE CPAaBHEHMSI.
XapakTepu3oBaTh 3HaueHUEe (POTOCUHTE3a I PACTUTENbHON KIETKU U
IIPUPOJIBI B LIEJIOM.




60/1 | CBeToBbIe u TEMHOBBIE 26.04 Omnpenensate noustue «porocunres». CpaBHUBATh CTaguu (OTOCHHTE3A,
0 | peakumu porocuHTE3a. JIeNIaTh BBIBOJIBI HA OCHOBE CPABHECHHUS.
Ponn ¢bortocunTesa B XapakTepru3oBaTh 3HaueHHE (OTOCHHTE3a JJIsi PACTUTEIBHOW KIETKU M
pUpoeL. TIPUPOJIBI B TICJIOM.
61/1 | IIpouecchl OHUOCHUHTE3A 29.04 Omnpenensate TOHATHE «OOMEH BEIIECTBY». YCTAHABIMBATH pa3InyHe
1 MOJICKYJ OeJKa. MOHSITHIA «aCCUMUIISIUS) U <«TUCCUMILISIIHAS.
62/1 | Drambl cuHTE3A. 03.05 XapakTepu3oBaTh U CPABHUBATH POJIb ACCUMWJIALIMM M AUCCUMWISIUUU B
2 MartpudHOoe BOCIIPOU3BOICTBO JKU3BHEJCATCIILHOCTH KJICTKH, JeJIaTh BBIBOJBI HAa OCHOBE CpaBHEHUSI.
O€JIKOB B KJIETKE. OO0bsicHATh ponb AT® Kak YHUBEPCATHHOTO MEPEHOCUYHKA U HAKOTUTEIS
63/1 | MonekynspHbIie MTPOTIECCHI 06.05 SHEPIHH.
3 | pacuieruieHHs BEIISCTB B XapakTepru30BaTh JHEPTETUUECKOE 3HAUCHNE OOMEHA BEIIECTB TSl KIECTKH
3JIEMEHTAPHBIX omocucreMax u opranusMma. OmpenensTh MOHATHE «OMOCUHTE3 Oenka». Beiiensats u
KaKk d4acTh MeTaboim3Ma B HA3bIBATh OCHOBHBIX YYaCTHUKOB OMOCHHTE3a Oellka B KJIETKE.
KJIETKAX. Paznnyarh u xapakTepr30BaTh dTalbl OMOCHHTE3a OeJIKa B KJIETKE.
IMousiTue o KJICTOYHOM OmnpenemnsTe MOHITHE KKIETOYHOE JIHIXaHUEY.
JIBIXaHUH. CpaBHUBATH CTAIUH KJICTOYHOTO JIBIXAHHS H JICJIATh BHIBOJIBI.
64/1 | BeckUCIOPOIHBIM " 10.05 XapakTepu3oBaTh 3HAYEHUE KIETOYHOIO JbIXaHHUS Uil KIETKH |
4 | KUCIIOPOAHBIA ATanbl JAbIXaHUS opraHusma.
Kak CTaguM DHEPreTUYECKOrO BbISBASTE CXOACTBO M paziuyuue AbIXaHUsS U (POTOCHHTE3A.
oOecreyeHus KJIETKU.
65/1 | IToHATHE O IUIACTHYECKOM U 13.05 PackppiBaTh TIOHATHS: «OOMEH BEIIECTB», «IUIACTUYECKUA OOMEHY,
5 YHEPTEeTUUYESCKOM OOMEHE B «OHEPreTHYECCKUN 0OMEHY.
kieTke. Posib perynsatopon PackpriBaTh 3HaueHHE OOMEHA BEIIECTB B OpraHU3Me.
OMOMOJIEKYJISIPHBIX ITPOLIECCOB. OnuceIBaTh CYyTh OCHOBHBIX CTaJIlii 0OMEHa BEIECTB.
66/1 | OmmacHOCTh XUMHUYECKOTO 17.05 BeigensiTh M XapakTepu30BaTh NPHYMUHBI AKOJOTHYECKUX MpoOjIeM B
6 3arpsi3HEHUS OKPY>Karollen ouocepe. IIporHo3upoBarh MOCHEACTBHS HMCTOLICHHUS TMPHUPOIHBIX
Cpenbl. PECYPCOB U COKpAIIEHUSI OUOJIOTHUECKOTO pa3HOOOpa3usl.
67/1 | IlpaBuna MMOBEICHUS B 20.05 OO6cyx1aTh Ha KOHKPETHBIX MPUMEPAxX SKOJOTHYECKUe MPOoOieMbl CBOETO
7 MPUPOTHOU cperne. Bpewms peruoHa u 6uocdepsl B LIETIOM.
AKOJIOTUYECKOU KYJIbTYPBI AprymMeHTHpoBaTh HEOOXOIMMOCTb 3allIUTBl OKPYXKAIOUIeH  cpenpl,
YeJoBeKa U 00IIecTBa. coOmroieHNs TPaBWIJI OTHOIICHHUS K )KUBOW M HEXKUBOU MPHUPOJIE.
VIl | 3akaiouenne




68/1

O606menue 3HAHUU o
MHOTo00pazuu JKU3HHU,
MPEJICTABIICHHOW OMOCHUCTEMaMH
pa3HbIX YPOBHEU CIOXHOCTH.
OTinuaue JKUBBIX CHCTEM OT
HEKHUBBIX

24.05

CucremaTuzupoBaTh 3HaHUS 10 MPOWJAEHHBIM  TeMaM. lIpumeHsThH
OCHOBHBIC BHUJIbI Y4EOHOH AEATENLHOCTH MpHU (OPMYIUPOBKE OTBETOB K
WUTOTOBBIM 33/IaHUSIM.

Hroro: 1ano ypokosn
NMpoBeIeHO J1a00opaTOPHBIX
pador
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8. MaTepuabHO-TeXHHYECKOe ofecniedyeHue 00pa3oBaTeIbHOI0 Npolecca
Y4yeOHMK.
1. [Tonomapesall.H., KopaunoBaO.A., JlomununaT.E. «O0mas 6uonorus» 10x1.
r.Mocksa,Benrana-I'pag, 201 1r. 2013r.
2. ITonomapesall.H., KopuunosaO.A., JlommmnaT.E. «O6mas 6unonorus» 11xi.
r.Mocksa,Benrana-I'pad, 2013.2010.

MeToanueckasi JUTEPATYPA JIJIA VIUTEIS

1. buonorus B Tabnumax u cxemax. M3ganue 2-eCI16,000»Bukropus mirocy»,2008.

2. I'examok M. C. I'enetuka. 3amaun ¢ oOpasuamu pemenuil.- Capatos: Jluiei,
2012.

3. I'examtok M. C. buonorus 6 knacc. Tectol.- Caparos: Jlumei, 2011,

4. I'examtok M. C. buonorus 7 knacc. Tectol.- Caparos: Jlumei, 2012.

5. I'examtok M. C. buonorus 8 kmacc. Tectol.- Caparos: Jlumei, 2012.

6. I'examok M. C. buonorus 6 knacc. Tectol.- Capatos: Jlumeii, 2012

7. Nonnesa A. FOTopranos A. B. buosnorus B cxemax u Tabauuax. -
M.;9kcmo0,2015..

8. Wnnapuonos O.®.Iloypounsie pazpaboTku o 6uosnoruu. Pacrenus, 6akrepun,

rpudsl, umaiauku.- M.: BAKO, 2003.

9. Kamenckuit A. A., Kpukcynos E. A., Ilaceunuk B. B. \ [loypounoe
IIaHupoBaHue K yueOHuKy: buonorus 9 knacc. Beenenue B 00111yt0 OMOJIOTHIO U 3KOJIOTHIO.,
Mocksa: JIpoda,2003.

10.  Konecos /I.B. u mp. Temarndeckoe v MOypouHOE TUTAHUPOBAHKE K YICOHUKY
«buonorus. Yenosek. 8 kmacen- M.: ipoda, 2006.

11.  Jlarrommn B. B., Youmnera I'. A./ TemaTtudeckoe v moypodHOE ITAHUPOBAHUE K
yueOHuKy « buonorus. )KuBotnslie. 7 knacc».- Mocksa: [poda, 2001.

12.  Tlapdwunona JI. JI.TemaTrueckoe u MOypovYHOE MJIAHUPOBAHKE 110 OHMOJIOTHH 6
knacc.-Mocksa: Ox3ameH, 2004.

13.  Ilapdwunona JI. I.KoHTpoapHBIE 1 TPOBEPOUYHBIE paOOTHI IO OMOJIOTUH 6 KJ1ace.-
Mocksa: Ox3amen, 2005.

14,  Tlenensesa O.B., Cynnosall.B.Iloypounbie pa3zpabOTKu K yueOHBIM KOMILJIEKTaM
«buonorus. JKusotasien- M.: BAKO, 2004.

15.  Ilemensesa O.B., Cynuosall.B.Iloypounslie pa3paboTku K ydeOHbIM KOMILIEKTaM
«buonorus. Yenosek. 8 kimace»- M.: BAKO, 2005.

16.  Ilemensesa O.B., Cynuosall.B.Iloypounslie pa3paboTku K yueOHBIM KOMIUIEKTaM
«buonorusa. Oomas 6uoaorus»- M.: BAKO, 2006.

17.  PaGouue mporpammsl 1o yueOHOMY npeameTty « bronorusy 3a Kypc 0CHOBHOTO
oOmiero oOpazoBanus/ aBT.-cocT.: T.B. Y1kuna, JL.B. I'eprepr.- Yensa6unck,2010.

18. CocHoBckas P. JI. buonorus 9 TpennpoBouHble BapuaHThl K 3k3aMeny ['HA.-
Caparos:JIuuei, 2011.

19.  Cyxosa T. C. KoHTposbHbIE U TPOBEpOYHbIE pabOThI 10 Ouosoruu 9-11 kiaccel.-
Mocksa: [Ipoda,2001.

MarepuajbHO-TeXHHYeCKOe ofecnieyeHne y4eOHOro npoiecca

I'epoapuu
. I'epbapuii "JlexkapcTBeHHbIE pacTeHUs"
J I'epbapuii mo Moposoruu pacTeHui



I'epbapuii "OcHOBHBIE TPYIIIBI pacTeHUI"

Konnexyuu:

"IlaneonTonornueckas"

"ITnoapl cenbCKOXO3UCTBEHHBIX PACTEHUI"
"PakoBUHBI MOJUTFOCKOB"

"Cemena u 1ios1"

"OO6pa31oB KOPHI U IPeBECUHBI"
"T"onoceMeHHbIe pacTeHus"

"Iwumku, ceMeHa 1 mioas!"
"ITone3npie uckonaeMole"

"Mertamibr"

"U3zBecTHSAKH"

"HedTh 1 npoaykThl €€ nepepadoTku”
"Munepanst"

HTop(bH

"Mopckoit €x"

"Mopckas 3Be3na"

"Pak peunon"

Qyueﬂa NO360HOYHDIX HCUGOMHDbBIX:

BopoHna.

Ckenlemul n0360HOUHBLX HCUGOMHbIX:

Ckener romyos

Ckener KOCTUCTOM phIObI
Ckener aArymKu

Ckener KOIIKU

Bnasicnoie npenapambsl 0ecno360HOUHBIX U NO36OHOUHBIX HCUBONIHBIX:

"T"amroxa"

"Kopenb 6000BOTO pacTeHus ¢ KiryoeHbKamMu'"
"Hepenna"

«[Tayk-KpecTOBUK»

Cpesvl:

Cpe3 nerkux
Cnun xocrent

Oobvemnnie mooenu

Crpoenue KopHs

Crpoenue nucra

[IBeToK Tropoxa

[IBeTok kapTodens

Mo3r ru66ona

Mos3r mmmnanse

YemntocTh Teiienb0eprekoro yenoBeka
UepenHas KphblllIKa aBCTPAIONTUTEKA



J UepenHas KpbllIKa CUHAHTPOIIA

. Uepen mmmMnanse

. Uepen aBcTpaionuTeka

. Uepen kpoMaHbOHIIA

o Uepen coBpeMEHHOT0 YeJIOBEKa

. [IumkoBuaHAs Kene3a

. Hannoueunas xenesa

. [Tomxenynounas xenesa

. Cepaiie

o Mo3r cOBpeMEHHOT 0 4eJI0BeKa

. Ctpoenue Mo3ra no3BOHOUYHBIX

J Uepemn uenoBeka ¢ pacKpalieHHBIMH KOCTSIMHU
. ['ma3

. l'optans B pa3zpese

. Sitno nruns! (2 mr.)

. Ckenert uenoBeka Ha mraTuse (85 cm)
Mooenu-annauxkayuu

. "buocunre3 Oenka"

. "I"'amerorenes y >kMBOTHBIX"

. "I'eHeTrKa rpynm KpoBU" (I€MOHCTPAIMOHHBIA HA0Op 24 KapThI)
. "Jlenerune kaeTKu. MuTO3 1 Meio3"

) "IuruOpuaHOE CKpermuBaHue"

) "MoHoruOpuaHOE CKpenuBanue"

. "CtpoeHnue KieTku"

. "ITepexpect xpomocom"

Mooenu ounamuueckue:
Mogenb tuHaMu4YecKasi CTPOSHUE KIETKH

Penvegnvie maoauywt

. BuyTpennee crpoeHue poiObI

. BuyTpennee cTpoeHue IATYILIKH

. Buytpennee crpoenue romyos

. BuyTpennee cTpoeHne KpOIHK

° 3epHOBKa MIIEHUIBI

J BHyTpeHHee cTpoeHHe KOJIp4aToro 4epBs
J BHyTpeHHee cTpoeHre HaCEKOMOTO: T4esa, MaliCKUN KyK
. Paspes koxu

. [InieBapUTENbHBIN TPAKT

. CrpoeHue nouku

Haobopvt mynasncen

J «Kopnemnoas! ¥ mioasn»

J «I110/11 MOAUIUIONIHBIX PACTEHUI»

° <<FpH6LI HNIJIATIOYHBIC»



IIpudops!

Pazoamounvie

. Jlyna pyunas

. Mukpockon

IMocyna u nMpUHAAIEKHOCTH /Il ONBITOB

Jemoncmpayuonnvie

Habop xuMudeckoit mocyapl ¥ MPUHAICKHOCTEH TI0 OMOJIOTHH JUTS IEMOHCTPAIIMOHHBIX
pabor

HITatuB 1a00paTOPHBIA.

Jlabopamopnoie

HaGop mpenapoBaibHBIX HHCTPYMEHTOB

Habop xumunueckoil mocysl U IpUHAIIIEAKHOCTEHN /17151 J1abOpaTOPHBIX padoOT MO
Oouonoruun

CnuproBka JiabopatopHasi.

COI''TACOBAHO COI''TACOBAHO

ITpoTokon 3acenanns MO 3am pekropa o YP

yauteneid EMI] Nel ot 30.08.2024 r.

PykoBomureris MO EMI] E. I1. Kanyruna

JI. I1. ITpouienko 30.08.2024 .




