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Co

MNOSICHUTEJBbHAS 3AIIMCKA

Pa6ouas nporpamma o 6uonornu 10 Kmacca cocTaBieHa B COOTBETCTBUU
CTefyIOIMMHA  HOPMAaTHBHO-TIPABOBBIMH  MHCTPYKTHBHO-METOAMIECKAMU

JOKYMCHTaMH.

1.

2

DenepalbHEI 3aK0H 0T 29.12.2012 Ne273 — @3 «O6 obpasosanuu B POy
m.5 4.3 cr.47; m.1 4.l cT.4

[TpukazoM MurwucTepcTBa U 06pasoBanus U HayKu P@ «O0 yTBEpKICHUH 1
BBEJICHUH B IeficTBHEe (eNepalbHOT0 TOCyJapCTBEHHOIO 00pa3oBaTeIbHOro
CTaHAapTa OCHOBHOIO 001mero oopazosanus» oT 17.12.2010 Ne1897

ITpuxa3z MunuCcTepCTBa 06pa3oBanus U Hayku PO ot 29 nexabps 2014 roga
Ne 1644 «O BHeCeHWH W3MEHEHHM B Iprkas MuHHUCTEpCTBa 00pa3oBaHuUs U
Hayku P® ot 17 nexabps 2010 roga Ne 1897 «O6 yTBep)KICHIHA 1 BBEICHUN
B melicTBHE (QelepalbHOr0 rOCyIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
OCHOBHOT'0 00IIIeTO 00pa30BaHUD»

[Iprkas MurmcTepctBa obpaszoBanus 1 Hayku PO or 31.12.2015 Ne 1577
«O BHeceHmum W3MEHEeHHHl B  (emepanbHBIf  rOCyIapCTBEHHBIN
obpazoBatenbubii  crammapr  OOO,  yTBepXICHHBIH  IPHKA30OM
MuHucTepeTBa 0OpazoBanus u Hayku PO ot 17 nexabps 2010 roma Ne
1897»

[TpuMmepHass OCHOBHas oOpaszoBareibHas IpOrpaMMma  OpraHu3alud,
OCYILIECTBISIOIIEY 06pa30BaTEIbHYIO NesTeIbHOCTD;

[Iporpammer B.B. IlaceduHnKa ¥ KOJUIEKTHBA aBTOpOB. brosorus. Paboune
nporpamMMsl. IIpenMerHas IUHAS yaeOHUKOB «JIMHMs KU3HI» 5-9 KIIacCHL.
M.: ITpocaemmerne, 2013. — 80 c. (CootserctByet TpeboBarusm OI'OC).
JloKanbHBIE aKTBl OpraHM3allWi, OCYIIECTBIIOMEH 00pa3oBaTeNbHYIO
nestenpHOCTE: YcraBa MBOY Kyretickoi COILL

VYue6Horo miana Ha 2022-2023 rox

B coorserctBun ¢ yuebupM wianom MBOY Kyretickoi COILL Ha

u3ydenue 6uonoruu B 10 Kiacce OTBOIUTCA 2 yaca B HeJelto, 66 4acoB B I'OJI.

Hean

GHOJIOTHYECKOT0 00pa30BaHus B cTapilel mKoe GOpMyITHPYIOTCS Ha HECKOIBKUX
YPOBHSX: II00ATEHOM, METaIpPeIMETHOM, JUYHOCTHOM M IPEAMETHOM, Ha
ypoBHE TpeOOBaHUH K pe3yIbTaTaM OCBOCHHS CONCPIKaHUA IIPEIMETHBIX
IPOTPaMM. '

["o6abHbIe eI GHOoNOrHYecKOro 00pa30BaHUs SBISIOTC OOIIMMHE
JUIS OCHOBHO# ¥ CTapIe IIKOJIBI U OIPEIEIIOTCS COLUATbHBIMYU TPeOOBAHHUAMH,
B TOM YHCJIe U3MEHEHUEM COLIMAIBHON CUTyaIliy Pa3BUTHS —
POCTOM HH(OPMAIIOHHEIX TIEPErPy30K, H3MEHEHUEM XapaKTepa i CIioco0oB
OBIIEHNS U COITMATBHBIX B3aUMOIENCTBIH (00BEMBI U CIIOCOOEI IOy ICHU



HHQOPMAIUH IOPOXAAIOT PSIL 0COOEHHOCTEN Pa3BUTHSA COBPEMEHHBIX
nompocTkoB). Hamboee mpotyKTHBHEIMH JUIS peleHns 3a/1a4 pasBUTH
TIO/IPOCTKA SIBIIAIOTCS. COIIMOMOpATbHAL 1 HHTEJUIEKTyalibHas B3pOCIIOCTb.
TToMEMO 3TOTO, TI00aIBHEIE LeNd POPMYIUPYIOTCS C yaETOM
paccMOTpeHHs GHOIOTHIECKOTO 06pa3oBaHys KaK KOMIIOHEHTa CHCTEMBI
06Gpa30BaHus B IIENIOM, [I03TOMY OHH ABIAIOTCA HamboJjee OOLIUMH U COLIMATIBbHO
3HAYUMBIMH.
C y4&TOM BBIIIEHa3BaHHBIX TOAXO/0B 106 IbHBIMH HEIAMU OMOJIOTMIECKOr0
00pa30BaHMs ABJISIIOTCA:
—_ conpanu3amus o0yJaouxcs KaK BXOKACHNE B MAP KyJIBTYDPBI B COLAATBHBIX
OTHOIIIEHMH, 00ecIeurBaloIee BKIIOUEHHUE yIaIllUXCA B Ty WA WHYIO TPYIITY
1160 OBIIHOCTh — HOCUTENS €€ HOPM, [IeHHOCTEH, OpreHTallul, OCBaUBAEMBbIX B
TIporecce 3HAKOMCTBa ¢ MUPOM KUBOH IPUPOLEI;
— mpuolimeHne K TO3HABATENBHOM KyJIBTYpe KaK CACTEME
IOo3HABaTeIbHBIX (Hay9IHBIX) IIEHHOCTEH, HAKOIICHHBIX ob1IecTBOM B chepe
6UOIOrMYECKON HAYKH.
[ToM¥MO 3TOr0, GHoNornuecKoe 00pasoBaHue Ha crapiei CTyIeH!
IIpU3BaHO 00ECIIEINTh!
— OpHEHTAIHIO B CHCTEME STHICCKIX HOPM ¥ II€HHOCTEH
OTHOCHUTEIHLHO METOAOB, PE3YIBTATOB ¥ JIOCTIDKEHHH COBPEMEHHON
OUOJIOIMUEeCKON HAaYKH;
— pa3BHTHe II03HABATEIIPHBIX KadeCTB JTMYHOCTH, B TOM YHKCJIE TO3HABATEIBHBIX
MHTEPECOB K U3YICHUIO 06X OMOJIOTAYECKUX 3aKOHOMEPHOCTEH 1 CaMOMy
Tporeccy Hay4HOTO TIO3HAHNS,
— oBJajgeHne yueOHO-TI03HABATEIBHBIMI U [IEHHOCTHO-
CMBICJIOBBIMU KOMIIETEHTHOCTSME s QOPMUPOBAH [103HABATEIFHOU U
HpPABCTBEHHOHU KyJIbTYpBI, HAYTHOTO MUPOBO33PEHH, & TAKKE METOOJIOTHAEH
610JIOrMUECKOr0 SKCIIepAMeHTa U 3IeMEeHTapHbIMKI METONIaMU OMOJIOTHYECKUX
MCCIIeIOBAHMNT; '
— (hopMHEpOBaHHE SKOJIOTHIECKOTO COIHAHI, [IEHHOCTHOTO OTHOIICHUS
K JKHBOM MPUPOJIE U YSIOBEKY.

IinanupyeMble pe3ya1bTaThl

JJuuHocmHble pe3yibmamaol:

e peanmu3anyg ATUYECKUX YCTaHOBOK IO OTHOLIICHHUIO K OMOJIOTHYECKUM
OTKPBITUSM, HCCJICIOBaHUAM U UX pe3yabTaTaM;

+ TpU3HAHWE BHICOKOH LIEHHOCTHU XU3HU BO BCEX 8 IPOSBICHUAX, 310POBB
CBOETO ¥ IPYTHX JIOeH, peanusalius yCTaHOBOK 310pOBOTO o0pasa KHU3HH,

« CchOPMHUPOBaHHOCTH [I03HABATEIBHBIX MOTABOB, HaIpaBJICHHBIX Ha
TI0JTy9IeHIe HOBOTO 3HAHUS B 06IacTH GUOJIOTUH B CBsA3H ¢ Oymyuei
IpoecCHOHATBHON ASATEIbHOCTRIO MM OBITOBBIMHU ITPOOIIEMaMUY,



CBSI3aHHBIMIE C COXpaHeHUEM COOCTBEHHOTO 310POBbS 1 HKOJIOTUYECKOU
0e30IIacCHOCTH.

MemanpeomemHble pe3yibmanbl:

OBJIaZICHUE COCTAaBJIAOIININMHU HCCHGHOB&TGHBCKOﬁ u HpO@KTHOfI
IEeATEIIBHOCTH, B TOM YHUCJIC YMEHUEM BHJICTD HpO6JI€My, CTaBUTH BOIIPOCHI,
BBIIBUI'aTh T'UIIOTE3bI, 1aBaTh OIIpeACICHUA ITOHATHSM, KﬂaCCI/I(i)I/IHI/IPOBaTB,
HaOJIFOOaTh, IIPOBOAUTDH 3KCIICpUMEHTEI, ACTIaTh BBIBOJIBI U 3aKJIFOUYCHU,
O6T)$ICHSITB, IOKa3kIBaTh, 3alIUINATh CBOU UIcHu,

yMeHue paboTaTh ¢ pa3HbIMH HCTOTHUKAMH 6roIOruueCcKoi HH(MOPMAIIUH:
HAXOIUTh OMOJOrMYECKYIO HH(MOPMAIIKIO B PA3IUIHBIX HCTOTHUKAX (Texcte
yue6GHHUKa, HayqHO- IOMYJISIPHON JIUTepaType, OUOJIOTHYECKUX CIOBapAX U
CIIPaBOYHMKAX); aHAJM3UPOBATh U OLECHUBATH rHbOpMAaIHIO,
Ipeo6pa3OBbIBATE €€ U3 OIHOH (HOPMEL B IPYTYIO;

yMeHHe aJeKBaTHO UCTIONb30BaTh PeUeBble CPE/ICTBA AL IUCKY CCHM 1
apTyMeHTAlUK CBOEH TO3HIUHY, CPABHIBATD PA3HBIC TOHUKM 3PCHIA,
apTYMEHTHPOBATh CBOIO TOUKY 3PEHHS, OTCTanBATh CBOIO IIO3HIIHIO;

CII0COOHOCTDH BBIOMpPATH IIETIEBBIE U CMBICTIOBBIE YCTAHOBKU B CBOMX
NeHCTBUSIX, TOCTYIIKAX [0 OTHOIIEHHUIO K KUBOX PUPOIE, 3M0POBBIO
CBOEMY U OKPY KAIOIIUX.

IIpeomemnmole pe3yibmamniol:

B nosnaeameibHo (WUHMEIEKMyanvHo) cepe:

XapaKTEepUCTUKA COIEPIKAHNs OMOIOTNIECKAX Teopui (KJIETOYHOM TEOPUH,
spororonnoi Teopuu Y. Jlapsura), yaenus B.1. BepHaackoro o
6uocdepe, 3axoHoB I'. Menzens, 3aKOHOMEPHOCTEN H3MEHYHNBOCTH, BKIIaza
BBIIAOLIIKCS YISHBIX B pa3BUTHE OMOJIOTNHIECKOM HAYKH;

BEIIEJIEHHE CYIIECTBEHHBIX IIPU3HAKOB OMONOTHIECKIX 00BEKTOB (KIIETOK,
OpraHu3MOB, BUJIOB, 9KOCHCTEM, 6rocdeps) 1 IPOLEecCOB (0OMEH BEIIECTB,
pasMHOXeHHe, JeJIeHre KIETKH, OII0I0TBOPEHHE, nelicTBUE
FICKYCCTBEHHOTO ¥ €CTECTBEHHOTO 0TO0POB, bopmupoBaHUE
IIPHACIIOCOBIEHHOCTH, 00pa30BaHue BUJIOB, KPYTOBOPOT BEIIECTB U
IpeBpallleHre SHEPTUY B 9KOCUCTEMAX 1 ouochepe);

06BsICHEHHE POJIH OMONOTHY B GOPMUPOBAHIHM HAY9IHOTO MUPOBO33pEHHA:
BKJIaTa GHOJOTHIECKHX Teopuil B GOpPMHAPOBAHUE COBPEMEHHOH
eCTeCTBEHHOHAYYHOM KapTHHBI MUPA; OTPULATEIBHOTO BIUSHIA aJIKOTOJL,
HHUKOTWHA, HAPKOTHYECKUX BEIECTB Ha Pa3BUTHE 3aPOIBIIIA TCI0BEKE,
BITHSIHUS MyTareHOB Ha OPraHM3M 4eI0BeKa, IKOJIOTHIeCKHUX (bakxTopoB Ha
OpTraHM3MBI; IPUYUH IBOJIIOIHH, U3MEHIEMOCTH BU/IOB, HACIC/ICTBEHHDIX
3a60IeBaHU, MyTallfi, YCTOAYMBOCTH X CMEHEI 9KOCHCTEM,



IpoBeeHNEe I0Ka3aTeIbCTB (apryMeHTaLWs ) €IUHCTBA ’KABOM ¥ HEKHUBOU
[IPUPOJIBI, POJICTBA XKUBBIX OPraHU3MOB; B3aMMOCBsI3€il OPraHU3MOB U
OKpYyIKarollleli cpefbl; HeoOX0MMOCTH COXpaHEeHHs. MHOroo0pasys BUMOB;

yMeHHE I0JIB30BaThC GUOJIOTAUECKOMN TepMHHonomeﬁ U CUMBOJIAKOI;

peIueHuc 3JIEMEHTaPHbBIX OMOJIOTMYECKUX 3a1a4, COCTaBJICHUC
3JIeEMEHTapHBIX CXEM CKpeIIMBaHUA U CXeM IIepeHOoCca BEIIECTB U DHEPIUU B
3KOocHUCTEMax (I_IeHI/I HI/ITaHI/ISI);

omucanue ocobeil 1o MOp(OTOTHIECKOMY KPHUTEPHIO,

BBISIBIIEHVE U3MEHUYNBOCTH, npncnoco6nenm‘z’1 OpTraHu3MOB K Cpelie
oOuTaHusl, UICTOYHUKOB MyTarcHOB B OKpY KAIOLIEW Cpenie (KOCBEHHO),
AHTPOIIOTCHHBIX J3MEHEHU B 9KOCHCTEMAaX CBOEH MECTHOCTH; W3MEHEHHUH B
sKOCHCTEMAX Ha OMOIOTMYSCKUAX MOMCIIAX,

CpaBHEHHC OMOJIOTUYECKUX 00BEKTOB (XI/IMI/I"IeCKI/Iﬁ CcOCTaB KUBOU 1
HEXXUBOU Opupoabl, 3apoapIia yeJIoBeKa U JPYTUX MJIEKOIIUTAOIINX,
IpHUPOIHBIC 3KOCHUCTEMBI U aFPOSKOCI/ICTeMBI cBOEM MCCTHOCTI/I), IpOIECCOB

(ecTeCTBEHHBIN U HCKYCCTBCHHBIN ot6op, MoJI0BOE U OeCIonoe
pasMHOKeHne) T GopMyTHPOBKa BRIBO/IOB Ha OCHOBE CPaBHEHHSL.

B yennocmHo — opueHmayuoHHo cjepe:

AHAJIM3 ¥ OIIEHKA PA3IAYHBIX TUMOTE3 CYIIHOCTH XUSHH, IPOUCXOXKICHIUT
qeoBeKa ¥ BO3HUKHOBEHHUS JKU3HH, II00ATBHBIX SKONOTHICCKIX npobiem
¥ IyTei nX pereHus, OCJIeICTBUM COOCTBEHHOW AEATEBHOCTH B
OKpy’Katollel Cpere; 6roTorruecKoi HEbOPMAIUH, ITOTy1aeMOH U3
Pa3HbIX HCTOYHUKOB;

OlleHKa dTHYCCKUX ACIEeKTOB HEKOTOPHBIX I/ICCJIe,ILOBaHI/Iﬁ B 007aCcTH
OMOTEXHOJIOTHH (KHOHHpOBaHI/Ie, I/ICK}’CCTB@HHOC OILIOJOTBOPECHUE,
HaHpaBHeHHoe HU3MECHCHUC FGHOMa).

B cpepe mpy006oii 0esameibHoCmU:

OBJIaJlcHUuEe YMCHUIMH ¥ HaBBIKAMH IIOCTAHOBKH OMOIOTUYECKHUX
HKCIICPUMEHTOB 1 OOBSICHEHMS UX pe3yJIbTAaTOB.

Q0yuarouuiics HaAYYUmca:

OILICHMUBAaTh POJIb OMOJIOTUUYECKUX OTKpI:ITHfI 1 COBPEMEHHBIX I/ICCJIeI[OBaHI/Iﬁ
B pa3BUTHH HayKu U B HpaKTquCKOﬁ NEeATEIBPHOCTH J'IIOI[GI\/’I;

OLIEHABATH POJIH GHOIOTUHA B OPMUPOBAHUH COBpeMeHHO! HayIHOH
KapTHHB MAPa, IPOTHO3UPOBATH IIEPCTIEKTHERI pasBuUTHs OHOJIOTHH;

yCTaHABIIMBAT U XapaKTepU30BaTh CBS3b OCHOBOIIOJIATalOIINX
61OTIOTHYECKIX TTOHATHH (KJIETKa, OpraHusM, BUl, sxocucTeMa, orochepa)

C OCHOBOIIOJIararoIMH MOHATUAMHU JPYTUX €CTECTBEHHBIX HAYK,



000CHOBBIBATE CHCTEMY B3[VISOB Ha KUBYIO IPUPOY ¥ MECTO B HEH
Yel0BeKa, IPUMEHSISI OMOIOTUYEeCKUEe TEOPUH, YICHHMS], 3aKOHHI,
3aKOHOMEPHOCTH, IOHUMATh [PAHUIIBl MX IPUMEHUMOCTH,

IPOBOANTE YI€OHO-FCCIIEOBATENIBCKYIO IESTENIBHOCTD 10 OMOJIOTHH:
BBIIBUTaTh TUIIOTE3H], [IJIAHUPOBAThH paboTy, 0TOMPATh U IIpe0OPa3OBLIBAT
HeoOX0AUMYI0 HH(DOPMAIIUIO, IPOBOAUTE SKCIIEPUMEHTEI,
MHTEPIIPETUPOBATH PE3yNIBTATH, 1€1aTh BEIBOJBI HA OCHOBE IIOyYE€HHBIX
PE3yIbTaTOB;

BBIABIISITH 1 0OOCHOBBIBATh CYHIéCTBeHHLIe 0COOEHHOCTH Pa3HbIX ypOBHGfI
opraHusaliyl )XU3HH,

yCTAaHABJIMBATH CBA3b CTPOCHUS U DYHKIMI OCHOBHBIX OMOJIOTAYECKHX
MaKpOMOJIEKYJI, MX POJIb B IIpoLieccax KIeTOYHOro MeTaboIm3Ma;

peIIaTh 3aJauy Ha Olpe/ieNieHre Iocie0BaTeabHOCTH HyKneoTnnos JIHK
nPHK (MPHK), antukononoB TPHK, mmocie1oBaTeIbHOCTH aMUHOKHUCIIOT B
MoOJIeKyITe Oelika, MPUMEeHsIst 3HaHUS O peakLUIX MaTpPUYHOIO CHHTE3A,
TeHETUYECKOM KOJIe, IPUHIIAIE KOMILJIEMEHTAPHOCTH,

JeJIaTh BEIBOJBI 00 HU3MCHCHUAX, KOTOPhIC HpOHBOfII[YT B IIporeccax
MaTpHUYHOI'0O CHHTE3a, B ClIydae U3MEHEHHU I10CJICAOBATCIIPHOCTH

mykiaeoruaos JHK;

CpaBHMBATH (a3sl JAeTeHUS KISTKH; PEIIaTh 3a1a4X Ha ONpee/IeHHe |
CpaBHEHME KOIMYECTBa reHeTrdeckoro Marepuaia (xpomocom u JJHK) B
KJIETKaX MHOTOKJIETOYHBIX OPTaHU3MOB B Pa3HbBIX (pa3ax KIETOYHOIO IIUKIIA,

BBISIBIISATH CYIIIECTBEHHBIE IIPU3HAKY CTPOCHHUS KIETOK OPIaHU3MOB Pa3HBIX
IAPCTB JKUBOU [IPUPO/IbL, yCTaHABINBATE B3aHMOCBA3b CTPOSHHS U QYHKIMH
yacTell ¥ OpraHOUI0B KIIETKH,

00OCHOBBIBATh B3aMMOCBS3b IIJIACTUYECKOI'O U OHEPTCTUICCKOI'O 06MCHOB;
CpaBHHMBATH IIPOLECCHI IINIACTUIECKOT'0 U SHEPTETUICCKOTI'O O6MCHOB,
IIPOUCXOIAIIMNX B KJICTKaX JXUBBIX OPIraHNU3MOB;

OIIPEACIIATH KOJIMYECTBO XPOMOCOM B KIIETKAaX paCTeHI/Iﬁ OCHOBHBIX OTACJIOB
Ha pa3HbIX dTalax XXU3HEHHOI'O ITHUKIJIA,

pelaTh reHeTHIeCKUe 3aaull Ha AUTHOPUAHOE CKPEIIMBaHKe, CLEINIEHHOE
(B TOM YHCIIEe CIeTIECHHOE ¢ II0JIOM) HaclleI0OBaHUe, aHATU3UPYIOIIee
CKpeluBaHue, MPUMEHSS 3aKOHBI HaCIeICTBEHHOCTH 1 3aKOHOMEPHOCTH
CLIEIJIEHHOTO HaCJIeI0BAHNUS,

PacKphIBaTh MPUIMHEI HAC/IeCTBEHHBIX 3a00IeBaHUN, apIyMEHTAPOBATh
HEOOXOIUMOCTD Mep MPeayIPeKACHUS TaKuX 3a00IeBaHUN;

CpPaBHUBATH Pa3HbIE CIIOCOOBI PA3MHOXKEHUSI OPIraHU3MOB;

XapaKTEePHU30BaTb OCHOBHBIC 3TAIIbl OHTOI'CHE3a OPrann3MOB,



e BBIABJIATH IPHUYHNHEI ¥ CYIIECTBEHHBIC IIPU3HAKA MOI[I/I(l)HKaHPIOHHOﬁ u
MYTaHI/IOHHOfl U3MEHYHNBOCTH, 000CHOBEIBATh pOJIb UBMEHYUBOCTHU B
€CTECTBEHHOM H HCKYCCTBECHHOM 0T6ope;

o 00OCHOBEIBAThH 3HAYECHUE Pa3HBIX METOAOB CEJIICKIIUU B CO3JaHUH COPTOB
paCTeHHﬁ, IOpoJ >KMBOTHBIX U IITAMMOB MUKPOOPI'aHM3MOB,

e 000CHOBBIBATH IIPUYHUHEI U3MEHACMOCTH U MHOI‘OO6pa31/I$I BHJIOB, IIPUMCHSIA
CHUHTCTHYECCKYIO TECOPHUIO 3BOJIIOIIHH,

e XapaKTECPpH30BaTh ITOMMYJIAUIO KaK €AMHHUILY 5BOJIIOIINH, BUJ KaK
CHUCTEMATHYECKYIO KaTETrOPHUIO U KaK PE3yJIbTAaT 3BOJIIOIHH,

e YCTaHaBJIUBATh CBA3b CTPYKTYPHI U CBOMCTB 9KOCUCTEMEI,

¢ COCTaBIIATH CXEMEI IIEPEHOCA BEIIECTB U SHEPTHU B 9KOCHCTEME (CETH
IWTAHMA ), IPOTHO3UPOBATh UX U3MEHEHH B 3aBUCHMOCTH OT U3MECHCHUS
(haKTOpOB CpEIHI;

e apPryMEHTHUPOBATh COOCTBEHHYIO ITO3UIIMIO 10 OTHOIICHUIO K
HKOJIOTHYECKHM IIpobemMaM U TOBEIEHHIO B IPUPOIHOM Cpee;

o 000OCHOBBIBATH HEOOXOAMMOCTh YCTOMYMBOI'O Pa3BUTHS KaK yCIOBUS
COXpaHeHUs Ouochepsl;

e OIIEHHMBATh MMPAKTUIECKOE U 3THUECKOE 3HAYCHNE COBPEMEHHBIX
MCCIIeIOBAHMI B OMOIOrUH, MEIUNIKHE, SKOJIOTHH, OMOTEXHOJIOTHH;
000CHOBBIBATh COOCTBEHHYIO OLIEHKY;

e BBIABILITH B TEKCTE OHONOTUIECKOTO COAEPIKAaHUS IIPOOIeMY 1
apryMEHTHPOBAHHO €€ OOBSACHATE;

e IPENCTABIATH OMONOTHIECKYI0 HH(POPMAIUIO B BUIIE TEKCTA, TaOIHUIBL,
cXeMEl, rpaduKa, TMarpaMMBl U IeIaTh BEIBOIBI Ha OCHOBaHUHU
TIpe/ICTaBIEHHBIX JIAHHBIX; IPeoOpa3oBbIBaTh rpadyK, TabIuIly, AUarpamMmmy,
CXEeMY B TEKCT OHOJIOTMIECKOTO COMEPIKAHHSL.

Copmeprxkanne yueOHOr 0 IIpeaAMETa.

IoBTOpenue (4 yaca)
Beenenue (11 yacos)

Buosorus B cucreMe Hayk. CoBpeMeHHBIE HanpaBiieHus B Ononoruy. Cesa3b
GHONIOTMH C JPYTMMH HayKaMu. BrITTOTHeHNe 3aKOHOB (DM3KUKU ¥ XUMUK B KUBOU
npupone. CHHTE3 ecTeCTBEHHOHAYYHOTO M COLMOTYMaHUTApHOTO 3HAHKS Ha
COBpEMEHHOM 3Tarle Pa3BUTH IUBUNM3anuu. [ IpakTuyeckoe 3HaueHUE
OUMOJIOrMYECKUX 3HAHUI. BHOOTHYecKe CUCTEMBI KaK IIPEIMET U3YIEHHUS
ononornn. OCHOBHBIE IIPUHIIMITEI OPTaHU3AINN U QYHKIIMOHUPOBAHMS
OHMOJIOTMYECKUX CHCTEM. BrojIormueckrie CUCTeMB] pa3HbIX YPOBHEN OpraHU3allvH.
['MIIoTe3sI 1 TEOPHUH, MX POJIb B YOPMUPOBAHUK COBPEMEHHOM



eCTeCTBEHHOHAYYHOM KapTUHBI MUpa. MeToBI HayqHOrO O3HAHNA
OpraHA9IECKOTO MUpPa. DKCIIEPUMEHTAIbHBIE METO/BI B OHONIOrUH, CTATUCTUIECKAsS
00paboTKa JaHHBIX.

CoBspeMeHHbIE HAlPaBICHN B 6uostorun. CBsi3p OMOJIOTHUM C IPYTUMH HayKaMHu.
BrImonHeHre 3aKOHOB (DM3KKY ¥ XFAMHH B JKUBOM IIPUPOJIE. Cunres
eCTEeCTBEHHOHAYYHOT'O ¥ COLOTYMaHUTApHOTO 3HAaHKs Ha COBPEMEHHOM STalle
pa3BUTHUs LUBUIH3AIKA. [IpaKTHIECKOe 3HAUCHNE OMOJIOTUYECKUX 3HAHUMN.
BroToruuecKie CIHCTEMBI KaK IpeMeT u3ydeHns 0uonoruu. OCHOBHBIC
IPUHIIAIEI OPTaHU3alUuK U (QYHKIMOHAPOBAHIIS OHOJIOTAYECKIX CUCTEM.
BuroornuecKye CUCTEMBI PasHBIX YPOBHEN OpraHU3alliH. ['unore3sl U TEOPUH, UX
poITb B QOPMUPOBAHUN COBPEMEHHOM eCTeCTBEHHOHAYIHOH KapTHHBI MHpa.
MeToIbl Hay4HOTO TI03HAHHUs OPraHuIeCKOro Mupa. DKCIIepUMEHTaIbHBIE METO/IBI
B GHOJIOTHH, CTATACTHIECKast 00paboTKa JaHHBIX.

Jlemoncmpauus

TToprpets! yueHbiX. CxeMsl: «CBs3b OMOIOTHE C IPYTHME HAYKaMID, «Cucrema
GHONOTHIECKUX HAyK», «BHOJOTHYECKHEe CHCTEMBD», «Y POBHY OpTraHU3ally
JKUBOH IIPUPOIBD», «CBONCTBA XKUBOU MaTepum», «MeTobl [O3HAHUA KUBOU
IIPUPOLABD.

Jla6opamophuie padomol

JL.P. Nel «MexaHU3MBI CaMOPETyJIAIIID)

MoJieKy.1sipHbIii ypoBeHb (21 1)

MoJTeKyIapHBIE OCHOBBI XKU3HU. MaKpO3IEMEHTBI i MUKPOSJIEMEHTBI.
Heoprauudveckue BemecTsa. Bona, ee poib B ’XuBo# mpupoe. ['uapoGuIsHOCTb U
rrpodo6HOCTE. POIb MUHEPATBHEIX CONEH B KIETKE. OpraHuyecKue BEIIECTBa,
TIOHSATHE O PETYJISIPHEIX U HEPEryIAPHBIX 6rononuMepax. JIUMuIbL, KX CTPOEHHE.
OyHKIAHK TUIHI0B. YTIeBoasl. MoHOCaxXapyIbl, OJUTOCaXapu/bl 1
nosrcaxapubl. OYHKIWH yTIeBOAOB. belKu. CocTaB 1 CTPYKTypa OEIKOB.
Oyuxrmu 6enKoB. PepMeHTH — OHOIOTHYECKHe KaTali3aTopbL. MexaHusm
netctBus (hepMeHTOB. HyK/IeMHOBBIE KHCIIOTHI. JTHK: cTpoeHHe, CBOMCTBA,
MmecTomnoioxernune, pyakuun. PHK: ctpoerue, BUIbI, dbynukuun. ATO: cTpoeHuE,
dynxiwu. Buramunbel. HaHOTeXHOTIOTHH B ouosioruu. Pemenne 3a1a4 mo
MOJIEKYJIIPHOM OHOJIOTHH.

Jla6opamophbie pabonvl

JL.P. Ne2 «OGHapy XeHUE yITIEBOJOB C IIOMOIIBIO KaueCTBEHHOM PEaKIIAI
JL.P. Ne 3 «O6HapyxeHre OEIKOB C TOMOIIIBIO KaueCTBEHHOU pEaKIIm»

JLP. Ned «KaramuTudecKkas akKTUBHOCTb (PEPMEHTOBY



Knerounsblii ypoBeHb (26 4acoB)

Knetka — cTpykTypHas U QyHKIMOHAIbHAS €IWHALIA OpraHu3Ma. PazButue
rurosiorud. CoBpeMeHHbIE METOABI 3yUeHUsl KieTku. KiieTouHasi Teopus B CBETe
COBpPEMEHHBIX TAHHBIX O CTPOEHUH U (QYHKUHUAX KIeTKU. Teopus cuMOuoreHesa.
OCHOBHBIE YaCTH ¥ OPTraHOUIBI KJIeTKA. MeMOpaHHbIe 1 HeMeMOpaHHbBIe
opranouzsl. CTpoenue U GyHKIUK Omonormdeckux MemoOpas. [luromnasma.
[Murockenet Opranouas! aABmxeHus. Anpo. CTpoenre u QyHKIIUHA XPOMOCOM
Pubocomsl. DHmomIazMaTuydeckas cetb. Bakyonu. Kommieke [ 'ompmxmy.
JInzocomel. Mutoxouapuu. [Inactunsl. BkmodeHus. OCHOBHbBIE OTIMYUTEIIbHbBIC
0COOEHHOCTH KIJIETOK MPOoKapuoT. OTauuuTeNsHbIe 0COOSHHOCTH KIETOK
sykapuot. Bupycsl — HexsieTouHas ¢popma Ku3HE. CrIocoOB! epeadul BUPYCHBIX
UHGbEKINH 1 Mepbl PO UIaKTUKA BUPYCHBIX 3a00iieBaHMi. PeTpoBUpych 1 MepHI
60pr0rI co CITH/IoMm. [IproHnEl. Bupyconorus, ee mpakTU4ecKoe 3HaUeHHE.
Knetounsrit meTabomu3m. GepMeHTATHBHBIN XapaKTep peakiuii oOMeHa BEIeCTB.
Draribl sHEpPreTHYecKoro ooMena. A3po6Hoe u aHaspoOHOe IbixaHue. Ponb
KJIETOYHBIX OPTaHOUIOB B IIpolieccax dHepreTHUecKoro ooMeHa. ABTOTpodsI
retepotpodsl. @oTocuuTe3. Pa3sl hoTocuHTe3a. XemocuHTe3. HacmencTeeHHAs
nHGOPMAIIHS U €€ pealn3alns B KieTke. [ eHeTuIecKuii KoJl, ero CBOMCTBaA.
OBourolus IpeAcTaBlIeHnl o reHe. CoBpeMeHHbIE IIPeICTaBICHUS O TeHe U
reHoMe. brocrHTe3 Oenka, peakllMi MaTpUIHOTO CUHTe3a. Perymsmus paboTsl
TeHOB U IIpollecCOB OOMEHa BEILECTB B KIEeTKe. | eHHas HH)KeHepus, TeHOMUKa,
npoTeoMuKa. Hapyienne O0MOXUMUYECKIX IIPOLIECCOB B KJIETKE IO BIUSHUAEM
MYTareHOB ¥ HAPKOT€HHBIX BelllecTB. KileTOUHBIN IUKI: UHTepda3a U IejleHue.
MuwuTto3, 3HaUeHUE MUTO03a, (ha3bl MUTo3a. CoMaTHUEeCKUe U IIOJIOBBIE KIETKH.
Metio3, 3Ha4eHre Melo3a, Gas3bl Meio3a. Melio3 B JKM3HEHHOM IIHKJIE OPraHU3MOB.
dopMHUpOBaHHE TTOJIOBBIX KJIETOK Y IIBETKOBBIX PACTEHUN U TO3BOHOUHBIX
KUBOTHBIX. PeryJisiius AefieHus KIIeTOK, HapyLIeHUs pery Ay KaK IpUdrHa
3a0oneBarmil. CTBOJIOBBIE KIETKH.

Hemoncmpayuu

Cxewmpl, Ta0IULIBI, PparMeHTH! BUACO(GUIBMOB ¥ KOMIIBIOTEPHBIX IIPOTPaMM:
«Ctpoenue Mosekynbl 6enkay, «Ctpoerne mosekynsl JIHK», «Ctpoenue
moutekysl PHK», «Ctpoerune kinetku», «CTpoeHHe KIETOK IPOKapUoT |
ayKapuot», «CTpoeHue Bupyca», « XpOMOCOMEBI», «XapaKTEepUCTHUKA FeHay,

«¥Y nBoenue moiekybsl JIHK», «®otocurTes), « OOMEH BEIIeCTB U MpeBpaIleHUs
SHEPI'uH B KIETKeY, «[leneHne kiueTku (MUTo3, Meiio3)», «I1ooBbIe KIETKM.

Jlabopamopnusie pabomol

JI.P. Ne6 « CpaBHeHHe CTpOeHUs KIETOK PacTeHHM, )KUBOTHBIX, TPUOOB U
OakTepuii IOJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpeTapaTax U UX OIMCaHUE)

JI.P. Ne7 «HabGroeHure mia3Mosn3a 1 IeTIa3MoIi3a B KJIeTKaX KOXKUITBI JTyKay.



JI.P. Ne8 «ITpuroroBnenue, paccMaTpyUBaHUE U OIIMCAHUE MUKPOIIPETIapaToB
KJIETOK PaCTeHUW»

TemaTn4ueckoe IJIAHUPOBAaHHUE

Ne | Ha3zanwue pazgena pabodeit mporpamMmel KomnmuectBo
4acoB
1. IToBTOpEHHE <+
2, Baenenue 11
3. MouexyaspHBIA YpOBEHb 21
4. Knerounslil ypoBeHb 26
= IToBTOpEeHHE 4




