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MaremaTuyecKkoro umkna

MBOY Mopt-KaToHoBcKoi COLL

Ot 30 asrycra 2021 r.Ne 1

PykoBogutens MOMTKE)HEHKO nA./

31 asrycra 2021 .

PABOYAs ITPOTPAMMA

I1O BUOAOTHUU

10 KAACCA CPEZTHET'O OBIIIETO OBPA3OBAHUA

KOAMYECTBO HYACOB 67

YUYUTEAb Kyopawoea Enena HukonaesHa

[Tporpamma B.B. Ilaceynuka ¥ KOAAEKTHBa aBTOPOB.
ITpenmeTHada AuHUS y4eOHUKOB «AuHUSA KU3HW» 10-11

KAQCCBhbI



Cco

HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma mo 6uosniorun 10 Kimacca cocTaBieHa B COOTBETCTBUU
CJICIYIONUMH  HOPMATHBHO-TIPABOBBIMA  MHCTPYKTUBHO-METOAMUCCKUMHU

JOKYMCHTaMMU:

1.

2.

®enepanbHblil 3aK0H OT 29.12.2012 No273 — @3 «O0 obpazoBanuu B PD»
m.54.3 cr.47;n.14u.lcr4

[Ipukazom MunucrepcTBa u 06pa3zoBanus U Hayku PO «O0 yTBepkKACHUH U
BBEJICHUU B JIeCTBUE (eaepaIbHOr0 rocy1apcTBEHHOr0 00pa30BaTENIbHOIO
CTaHJapTa OCHOBHOTO 00111er0 0opazoBanus» oT 17.12.2010 Nel1897

[Tpuka3 MunucrtepcrBa oopazoBanusi u Hayku PD ot 29 nekabps 2014 roxa
Ne 1644 «O BHeceHuu U3MEHEHUU B IpHKa3 MuUHHCTEpPCTBA 00pa3oBaHUs U
Hayku PO ot 17 nekadbps 2010 roga Ne 1897 «OO0 yTBep>kK/I€HUU U BBEACHUU
B JieficTBUE (peiepanibHOro rocy1apcTBEHHOIO 00pa30BaTEebHOTO CTaHAapTa
OCHOBHOT'O 00111eT0 00pa30oBaHUs»

[Tpuka3 MunucrepctBa oOpazoBanus u Hayku P® ot 31.12.2015 Ne 1577
«O  BHeceHMM  U3MEHeHMH B  (emepanbHBIi  TOCYJApPCTBEHHBIM
oOpa3oBaTeIbHbIN CTaHJIApT 000, YTBEPKICHHBIN [IPUKa30M
MunucrepctBa obpazoBanusi 1 Hayku P® ot 17 pexabpst 2010 roma Ne
1897»

[IpumepHast ocHOBHasi oOpa3zoBaTelbHas MporpaMma  OpraHU3aluy,
OCYILECTBIISIONIEH 00pa30BaTENIbHYIO JESTENBHOCTD;

[Tporpammer B.B. Tlaceunuka u kosuiekThBa aBTOpoB. buosmorus. Pabouune
nporpammsl. [IpenmerHas nuHUsS yueOHUKOB «JIMHMS Xu3HM» 5-9 Knacchl.
M.: Ilpocemenue, 2013. — 80 c. (CootBerctByeT TpedoBanusim GI'OC).
JlokanpHbIE aKThl OpraHM3alllM, OCYLIECTBISIOMEH 00pa30BaTEIbHYIO
neatenbHocTh: Yctaa MBOY ITlopr-Katonosckoit COILL;

VyebOnoro miana Ha 2021-2022 rog

B coorBetcTBuM ¢ yueOHbIM mmanoM MBOY Tlopt-Katonosckoit COILI Ha

u3zydenue ononoruu B 10 kimacce oTBouTCs 2 Yyaca B HEJE0, 67 4acoB B TOJI.

Hean

OMOIOrMuecKOro 00pa3oBaHus B CTapIeH MKojiIe POPMYITHPYIOTCS Ha HECKOIBKHUX
YPOBHSX: TJIOOQIIBHOM, METAIPEAMETHOM, JMYHOCTHOM M IPEAMETHOM, Ha
ypOBHE TpeOOBaHUI K pe3yJbTaTaM OCBOCHUS COJIEPKAHUS MTPEAMETHBIX
MIPOrPaAMM.

I'moGanbHbIE 11€1M OMOJIOTHYECKOT0 00pa30BaHUS SIBISIOTCS OOIMMU
JUTSl OCHOBHOM M CTapIIeil MIKOJbI U ONPENEIAI0TCA COLMATbHBIMU TPEOOBAHUSAMU,
B TOM YHCJIE€ U3MEHEHHEM COLMAIbHOM CUTYalluu Pa3BUTHS —
pocToM MH(OPMAIMOHHBIX EPErPY30K, H3MEHEHUEM XapaKTepa U crioco00B
OOLIEHUS U COIMAJIBHBIX B3aUMOAECHCTBUI (00BEMBI M CIIOCOOBI TOTYUYEHHUS



nH(OPMAITIHU TIOPOXKIAIOT PSATT OCOOCHHOCTEH Pa3BUTHS COBPEMEHHBIX
moaApocTKoB). Hanbonee mpoaAyKTHBHBIMY TSI PEIICHHS 3a7a9 Pa3BUTHS
MOIPOCTKA SIBIISFOTCSI COIMOMOPATbHAS U MHTEJUICKTyallbHASI B3POCIOCTD.
[TomuMo 3TOTO, TNI00ATBHBIE TIEAH HOPMYIUPYIOTCS C YUETOM
paccMOTpeHus OMOJIOTUYECKOro 00pa3oBaHUs KaK KOMIIOHEHTa CUCTEMBI
00pa3oBaHus B 11€JIOM, IOITOMY OHHM SIBJISIFOTCSI HanOosee 0OIKUMH U COIIMATBHO
3HAYMMBIMHU.
C y4éToM BBIIIICHa3BaHHBIX IMOAX00B II100aTEHBIMH IEIIMH OHOJIOTHYECKOTO
00pa3oBaHUs SBISIOTCS:
— conUAIN3aNnus 00yJaronuXxcs Kak BXOXKICHUE B MUDP KYJIbTYPbI M COIIMATbHBIX
OTHOIIICHHH, 00CCIICUMBAIONIEE BKIFOUCHNE YUAIUXCS B Ty WU WUHYIO TPYIITY
1100 OOITHOCTh — HOCUTENSA €€ HOPM, IIEHHOCTEH, OPHECHTAIINI, OCBABACMbIX B
IPOIIECCe 3HAKOMCTBA C MUPOM YKUBOH TIPHPOJIBL;
— MPUOOIIEHNE K TTO3HABATECIIBHON KYJIBTYPE KaK CHCTEME
N03HABATEIBHBIX (HAyYHBIX) IIEHHOCTEH, HAKOTICHHBIX 00IIIeCTBOM B cepe
OMOJIOTUYECKON HAyKH.
[Tomumo 3TOTO, OMOJIOTHYECKOE 00pa30BaHKUE HA CTAPIIICH CTYIICHH
PU3BAHO 00ECIIEYUTH:
— OPHEHTALMIO B CHCTEME 3TUYECKUX HOPM M IICHHOCTEH
OTHOCHUTEIBHO METOOB, PE3YJIbTAaTOB M IOCTHXKEHHUI COBPEMEHHOMN
OMOJOTUYECKON HAyKU;
— pa3BHUTHe NI03HABATEIbHBIX KAUECTB JTUYHOCTH, B TOM YHCJIE TTO3HABATEIbHBIX
MHTEPECOB K U3YUYECHUIO OOITUX OMOJIOTMUECKUX 3aKOHOMEPHOCTEH U CaMOMy
IPOIIECCY HAYYHOTO TTO3HAHUS;
— OBJIaJIeHUe YIeOHO-TI03HABATEIbHBIMU U IIEHHOCTHO-
CMBICIIOBBIMH KOMIIETEHTHOCTSIMU /111 (POPMUPOBaHUS TO3HABATEIHHON U
HPABCTBEHHOM KYJIbTYPhI, HAYYHOTO MUPOBO33PEHUS, & TAK)KE METOI0IOTHEN
OMOJIOTUYECKOTO HKCIIEPUMEHTA U AJIEMEHTAPHBIMU METOAaMHU OMOJIOTHYECKUX
HCCIIeOBaHUM;
— (popMupoBaHUE SKOJOTUIECKOTO CO3HAHMSI, ICHHOCTHOTO OTHOIICHUS
K JKUBOM IIPUPOJE U YEIIOBEKY.

I[InaHupyembie pe3yJibTaThl

JIuunocmmuoie pesynomamol:

e pcain3anus 3THYCCKUX YCTAHOBOK I10 OTHOIICHHUIO K OMOJIOTHYCCKUM
OTKPBITHUAM, UCCIICAOBAHUAM U UX PC3YyJIbTAaTaM,

e TMpPHU3HAHUE BHICOKOU IIEHHOCTH U3HU BO BCEX €€ MPOSBICHUSX, 310POBbS
CBOET0 U JIPYTUX JI0JIeH, peaan3aius yCTaHOBOK 3/I0POBOT0 00pa3a K13HHU;

o c(opMHUPOBAHHOCTH MTO3HABATEILHBIX MOTHUBOB, HAITPABJIICHHBIX Ha
MOJTy4YeHHEe HOBOTO 3HAHMS B 00JaCTH OMOJIOTUH B CBSI3M C OymyIien
npodeCcCHOHATBHOMN AEATEIIPHOCTHIO WX OBITOBBIMH ITPOOJIEMaMH,



CBSI3aHHBIMH C COXPAaHEHUEM COOCTBEHHOTO 3/IOPOBbS U IKOJIOTHUYECKOM
0€30MacHOCTH.

MemanpeomemHnule pe3yromamal:

OBJIAJICHUE COCTABJISAIOLIMMHU UCCIIEN0OBATENBCKON U TPOEKTHOU
NEATeIbHOCTH, B TOM YUCJIE YMEHUEM BUACTh TPOOJIEMY, CTABUTH BOIIPOCHI,
BBIJIBUTATh TUIIOTE3bI, JaBATh OMPEACICHUS MOHATHIM, KIIacCU(PUIIUPOBATD,
HAOII01aTh, TPOBOJAUTH IKCIIEPUMEHTHI, JIeJIaTh BHIBOJIBI U 3aKIIOUCHUSI,
OOBSICHSTH, IOKA3bIBATh, 3aIMIIATL CBOH HJIEH;

yMeHHe padoTaTh C Pa3HBIMU UCTOYHUKAMU OMOJIOTHYECKONU HH(POpMAITUH:
HAXOJIUTh OMOJIOTUYECKYIO0 HH(POPMAITUIO B PA3TUYHBIX UCTOYHUKAX (TEKCTE
y4eOHMKa, HayYHO- MOMYJISPHOMN JIUTEpaType, OMOJIOTHYECKUX CI0BAPAX U
CIIPaBOYHUKAX); aHAJIU3UPOBATh U OIIEHUBATH HH(POpPMAIIHIO,
npeoOpa3oBbIBaTh €€ U3 OJTHON (POPMBI B IPYTYIO;

YMCHHUC aICKBATHO HCIIOJIB30BATh PCUCBLIC CPCACTBA I IUCKYCCHUU U
AprymCcHTannm CBOCH MMo3nnurun, CpaBHUBATH PA3HBIC TOYKU 3PCHUA,
APryMCHTHUPOBATDb CBOIO TOYKY 3PCHHA, OTCTANBATH CBOIO ITO3UITNUIO,

CIIOCOOHOCTH BBIOMPAThH 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JENCTBUSX, MOCTYMKAX MO OTHOIIEHHUIO K )KMBOU MPUPO/IE, 3[10POBHIO
CBOEMY U OKPY>KaIOIIHX.

Ilpeomemmnuie pezynomamol:

B no3nasamenvnoil (unmennekmyanvHoit) cghepe:

XapaKTePUCTHKA COJCPIKaHHUS OMOIOTMYECKUX TCOPHH (KIIETOYHOM TeOpHH,
sBOJIIOIIMOHHON Teopuu Y. JlapBuHa), yuenusi B.J. Bepnaackoro o
ouocdepe, 3akoHoB I'. Menaens, 3aKOHOMEPHOCTEH N3MEHYNBOCTH, BKJIaaa
BBITAIOIINXCS YIEHBIX B Pa3BUTHE OMOIOTUUECKON HAYKH;

BBIJICTICHHUE CYIECTBEHHBIX MPU3HAKOB OMOJIOTHIECKUX 00BEKTOB (KJICTOK,
OpraHU3MOB, BUJIOB, SKOCHCTEM, OMochephl) U MpoIieccoB (0OMEH BEIIECTB,
pa3MHOKEHUE, JICJICHUE KIIETKH, OIIOJJOTBOPCHHE, JICHCTBHE
MCKYCCTBEHHOTO U €CTECTBEHHOTO 0TOOpPOB, (hopMupoBaHue
IPUCIIOCOOJICHHOCTH, 00pa30BaHKe BUIOB, KPYTOBOPOT BEIIECTB U
IpeBpallieHne YHEPTUN B IKOCHCTEMax u ouocdepe);

o0BsICHEHHE PO OUooruy B GOPMUPOBAHUM HAYYHOTO MUPOBO33PEHHUS:
BKJIaJ1a OMOJIOTUYECKUX TEOPU B POPMUPOBAHUE COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHHBI MUPA; OTPULIATEIBHOTO BIMSIHUS aJIKOTOJIA,
HUKOTHHA, HAPKOTHYECKUX BEIIECTB HAa Pa3BUTHE 3apO/Iblllia YEIOBEKa,;
BJIMSIHUSL MyTareHOB Ha OPraHU3M Y€JIOBEKa, IKOJIOTMYECKUX (PaKTOpOB Ha
OpraHu3Mbl; IPUYKH BOJIIOLIUHU, U3MEHIEMOCTH BUI0B, HACJIEICTBEHHBIX
3a0o0eBaHuil, MyTaluid, yCTOWYUBOCTH U CMEHBI SKOCUCTEM;



MPOBEJICHUE JTOKA3aTEIbCTB (ApryMEeHTAllMsI) €IMHCTBA KUBOU U HEXKUBOU
MIPUPO/IbI, POJICTBA KUBBIX OPTaHU3MOB; B3aUMOCBS3€l OPraHU3MOB U
OKpY’Karolen cpejibl; HEOOXOAMMOCTH COXPAHEHHSI MHOTO00pa3us BUIOB,;

YMEHHE MOJIb30BATHCSI OMOIOrHYECKON TEPMUHOIOIMEN U CUMBOJIMKOM;

pelIeHre 3JIEMEHTapHBIX OMOJIOTMYECKUX 3a/1a4, COCTaBICHHUE
AJIEMEHTAPHBIX CXEM CKPEIIUBAaHUS U CXEM MePEeHOCa BEIeCTB U DHEPTUU B
sKocHUcTeMax (LIeTH TUTaHuUs ),

omucaHue 0cobeit mo Mop(oIOTUIECKOMY KPUTEPHIO;

BBISIBJICHHE U3MEHYMBOCTH, TPUCTIOCOOJIEHUIM OPraHU3MOB K Cpejie
oOWTaHMs, MICTOYHUKOB MYTareHOB B OKpY>Katolen cpejie (KOCBEHHO),
AHTPONOTE€HHBIX U3MEHEHUN B IKOCUCTEMAX CBOEH MECTHOCTH; U3BMEHECHUH B
IKOCHUCTEMaX Ha OMOJIOTHYECKUX MOJICIISIX;

CpaBHEHHE OMOJIOTHUECKUX O0BEKTOB (XMMHUECKUN COCTAB KUBOU M
HEKUBOU TIPUPOIBI, 3aPOIINIA YeTIOBEKA U IPYTHUX MICKOIHUTAIONINX,
PUPOTHBIC YKOCHCTEMBI M arpO3KOCHCTEMBI CBOSH MECTHOCTH ), TIPOIIECCOB
(ecTeCTBEHHBIN U UCKYCCTBEHHBIN 0TOOp, MOJIOBOE U Oecroioe
pa3MHOXXeHHUE) T (HOPMYIHPOBKA BHIBOJIOB HA OCHOBE CPaBHECHHSI.

B yennocmno — opuenmayuonnoii cghepe:

aQHAJIU3 Y OLIEHKA PA3JIUYHBIX TUIOTE3 CYIIHOCTHU KU3HU, MPOUCXOKICHUS
YeJIOBeKa U BO3HUKHOBEHUS JKM3HU, TII00TbHBIX YKOJIOTHYECKHUX MPOOIeM
U IIyTeH X peIIeHHs, TIOCIICICTBIUI COOCTBEHHOMN JNEATEIbHOCTH B
OKpY’Karolei cpejie; Onosorndeckoi nHpopmaruu, morydyaeMon us
pa3HbIX UCTOYHUKOB;

OIIEHKA ITHYECKUX aCIEKTOB HEKOTOPBIX UCCIIEIOBAHUIN B 00J1acTH
OnoTexHoJoTuH (KIIOHUPOBAHKE, UCKYCCTBEHHOE OIUIOJIOTBOPEHUE,
HAIIPaBJICHHOE U3MEHEHHUE TeHOMA).

B cehepe mpyooeoit oeamenvnocmu:

OBJIAICHUC YMCHHAMHU N HAaBbIKAMHU ITIOCTAHOBKH OMOJIOrHYECKHX
OKCIICPUMCHTOB H OOBSICHEHHS NX PC3YyJIbTATOB.

Ooyuarowuicsa Hay4yumcs.:

OLICHUBATH POJIb OMOJIOTMYECKUX OTKPHITUN U COBPEMEHHBIX UCCIEIOBAHUN
B Pa3BUTUU HAYKHU U B IPAKTUYECKOMN AEATEIBHOCTH JIOJIEH;

OLICHUBATH POJIb OMOJIOTUU B (POPMUPOBAHUU COBPEMEHHON HAYyYHOUN
KapTUHBI MUPA, IPOTHO3UPOBATH MEPCIIEKTUBBI PA3BUTHUSI OMOJIOTUY;

yCTaHABIIMBATh U XapaKTEPU30BaTh CBSI3b OCHOBOIOJIATAIOIIUX
OMOJIOrMYECKUX MOHSATUN (KJIETKA, OpraHu3M, BHJI, 3KocUcTeMa, buocdepa)
C OCHOBOTOJIAraloIUMU MOHSATUSIMU APYTUX €CTECTBEHHBIX HAYK;



000CHOBBIBaTh CUCTEMY B3IJISJIOB Ha )KMBYIO IPUPOIY U MECTO B HEH
YeJI0BEKa, MPUMEHss OUOJIOTMYECKUE TEOPUH, YUEHUS, 3aKOHBI,
3aKOHOMEPHOCTH, TOHUMATh I'PAaHULIBI UX IPUMEHUMOCTH;

IPOBOJIUTH Y4EOHO-UCCIIEOBATEIBCKYIO AESITEILHOCTD 10 OMOJIOTUU:
BBIIBUTAaTh TUIIOTE3bI, IJITAHUPOBATH pabOTy, OTOMPATH U MPe0OpPa30BHIBATH
HEO0OX0IMMYI0 UH(OPMAIUIO, TPOBOIUTH IKCIIEPUMEHTHI,
UHTEPIPETUPOBATH PE3YyJbTAThl, €1aTh BbIBOJbI HA OCHOBE MOJYUYEHHbBIX
pE3yJbTaTOB;

BBISIBJISITH 1 0OOCHOBBIBATH CYIICCTBCHHBIC 0COOEHHOCTH Pa3HbIX ypOBHeﬁ
OpraHu3alivu )XU3HH,

YCTAaHABJINBATH CBA3b CTPOCHUA U q)YHKL[I/Iﬁ OCHOBHBIX OMOJIOTHYECKUX
MaKpOMOJICKYJI, UX POJIb B ITPOLECCAX KICTOYHOTO MeTa6OJII/13Ma;

peliaTh 3aJ1a4i Ha ONpPEAEICHUE MOCIEN0BATENLHOCTH HYKIeoTua0B JJHK n
uPHK (MPHK), antukononos TPHK, nocnenoBaTenbHOCTH aMUHOKUCTIOT B
MoJIeKyJie Oelika, MPUMEHSs 3HAHUS O PEaKIMsIX MaTPUYHOTO CUHTE3a,
F€HETUYECKOM KOJE, IPUHIIUIIE KOMIJIEMEHTAPHOCTH;

JenaTh BEIBOJIBI 00 M3MEHEHMSIX, KOTOPBIE MIPOU30UAYT B Mpolieccax
MaTpUYHOrO CUHTE3a, B CIIy4ae U3MEHEHUS MOCJIEA0BATEIbHOCTH
Hykineorunos JIHK;

CpaBHUBATH (ha3bl JeCHUS KIETKU; PeliaTh 3aJa4u Ha ONpeieNieHue U
CpaBHEHHE KOJIMUECTBA FreHeTH4YecKkoro matepuaina (xpomocom u JIHK) B
KJIETKaX MHOTOKJIETOUYHBIX OPTaHU3MOB B pa3HbIX (ha3ax KIETOYHOTO IUKIIA;

BBISBJISITh CYIIECTBEHHBIE MMPU3HAKN CTPOCHUS KJIETOK OPraHW3MOB pa3HbIX
IIaPCTB KUBOU MPUPOJIBI, YCTAaHABIMBATH B3aUMOCBSI3b CTPOSCHHS U (HDYHKITUI
4acTer U OPraHOUIOB KIICTKH;

00OCHOBBIBATh B3aUMOCBS3b IIJIACTHYCCKOTO U QHCPICTUICCKOI'O 06M€HOB;
CpaBHHUBATH IIPOLCCCHI INIACTUYICCKOI'O U SHCPICTUICCKOI'O O6MeHOB,
IMPOUCXOAAIINX B KIICTKAX JKMBBIX OPIraHU3MOB;,

OIIPCACIIATE KOJIMYCCTBO XPOMOCOM B KIICTKAx paCTeHI/Iﬁ OCHOBHBIX OTACJIOB
Ha pa3HbIX 9TallaX ) KU3HCHHOI'O IIUKIJIA,

peuiaTtb ICHCTHYCCKHUC 3aa41 Ha I[I/IFI/I6pI/II[HOG CKpCIIMBaHUC, COCIIJICHHOC
(B TOM 4HUCJIC CHOCIITICHHOC C HOJ'IOM) HACJICAOBAHUC, AaHAJIU3HUPYIOIICC
CKpPCIIMBAHUC, ITPUMCHAA 3aKOHbBI HACJICACTBCHHOCTH H 3aKOHOMCPHOCTH
CHOCIINICHHOT'O HACJICAOBAaHUAI,

PacKpBIBaTh MPUYMHBI HACIICCTBEHHBIX 3a00JIEBaHU, apTyMEHTUPOBATh
HEOOXOMMOCTb MEp MPEayNPEXKACHUS TAKUX 3a00JIeBaHU;

CpaBHHUBATh PA3HBIC CIIOCOOBI Pa3MHOXCHHA OPraHu3MOB,

XapaKTCPU30BaTh OCHOBHLIC 3Tallbl OHTOI'CHC3a OPraHu3MOB,



e BbBIABJIATH HPUYUHBI U CYIICCTBCHHBIC ITPU3HAKH MOI[PI(l)HK&HHOHHOfI u
MYTaHHOHHOﬁ HU3MCHYUBOCTH, 00OCHOBBIBATH POJIb N3SMCHUYUBOCTH B
CCTCCTBCHHOM U MCKYCCTBCHHOM OT60p€;

o 00OCHOBBLIBAThH 3HAUCHHE Pa3HbIX METOJ0B CCJIICKIUH B CO3JaHUN COPTOB
paCTeHHﬁ, MMopoJa ’)KUBOTHBIX U IITAMMOB MUKPOOPTIaHU3MOB;

o 00OCHOBBLIBATh IMPpUYINHBI UBMCHACMOCTH U MHOFOO6paSI/I5{ BUI0B, IIPUMCHSA
CUHTCTUYCCKYIO TCOPHIO 3BOJJIIOIIHNH,

e XAPAKTCPU30BATH IOMYJIAINIO KaK CAMHUIY 39BOJOINWN, BUI KaK
CUCTCMATUYCCKYIO KaTCTOPHUIO U KaK PC3YyJIbTAT 3BOJIOIHNH,

e YCTAHABJIHBATD CBA3b CTPYKTYPHI U CBOMCTB OKOCHUCTCMBI,

e COCTaBIISITH CXEMBI MIEPEHOCA BEIIECTB U DHEPTUH B IKOCUCTEME (CETH
NUTaHUsA), TPOTHO3UPOBATH X U3MEHEHHS B 3aBUCIMOCTH OT U3MEHEHUS
(bakToOpoB cpeabl;

e QPryMEHTHUPOBATH COOCTBEHHYIO MO3UIIUIO IO OTHOIICHUIO K
9KOJIOTUYECKUM MPOoOJIeMaM U MOBEJICHHUIO B IPUPOJTHON Cpefie;

e 000CHOBBIBATh HEOOXOJIMMOCTh YCTOMUMBOTO PA3BUTHS KaK YCIOBHUS
coxpaHeHus 6nocdepsi;

e OHOCHHUBATH IIPAKTHUYICCKOC U 3TUYCCKOC 3HAYCHUC COBPCMCHHBIX
I/ICCJ'IG,IIOBaHI/Iﬁ B 6I/IOJIOFI/II/I, MCIOAHUIIUHC, OKOJIOTHH, 6I/IOT€XHOHOFI/II/I;
00OCHOBBIBATH CO6CTB€HHy1-O OICHKY,

e BBIBIATH B TEKCTE OMOJOTUYECKOTO COACPKAHUS TTPOOIeMy U
apryMEHTHUPOBAHHO €€ OOBSCHSATD;

e TIPEJCTABIATH OMOJIOTHICCKYIO HH(GOPMAIIUIO B BUJIC TEKCTA, TAOJIHIIBI,
CXeMbl, rpaduKa, TuarpaMMBbI U IeJIaTh BBIBOJIBI HA OCHOBAaHUH
IPEACTaBICHHBIX IAHHBIX; MPE0OPa30BLIBATh rpaduK, TAOIHILY, THArPAMMY,
CXEMY B TEKCT OMOJIOTHYECKOTO COJIEPIKAHMUS.

Conepxanue yaeOHOTO MmpeIMeTa.

IToBTOpenue (4 yaca)
BBenenue (11 yacos)

buonorus B cucreme Hayk. CoBpeMeHHbIE HarpaBieHus B Onosoruu. CBsi3b
Ouonorny ¢ APyrUMH HayKamu. BeImogHeHNEe 3aKOHOB (DH3UKH U XUMUU B KUBOH
npupojie. CUHTE3 €CTECTBEHHOHAYYHOTO U COLIMOTYMaHUTAPHOTO 3HAHUS Ha
COBPEMEHHOM 3Tarie pa3BuUTUs HUBUIM3auu. [IpakTruueckoe 3HaueHUE
OMOJIOrM4ecKUX 3HaHUU. bronornueckrue CUCTEMBbI KaK NpeIMET U3yUeHUs
Oouosioruu. OCHOBHBIE TPUHLIUIBI OPTaHU3aALNHU U GYHKIIMOHUPOBAHUS
OMOJIOrM4YeCcKUX cucTeM. buosiornyeckrie CuCTeMbl pa3HbIX YPOBHEHW OpraHu3aliu.
['unoTte3bl U Teopun, UX Poiib B GOPMUPOBAHUU COBPEMEHHOM



€CTECTBEHHOHAYYHOUN KapTHHBI MUPa. METOIbI HAYYHOTO TTO3HAHHMSI
OpPraHUYECKOTO MHUPA. DKCIEPUMEHTAIBHBIC METOABI B OMOJIOTHH, CTATUCTUICCKAS
00paboTKa TaHHBIX.

CoBpemeHHbIe HampaBieHus B 6nosoruu. CBsi3b OMOJOTUM C IPYTUMHU HAYKaMHU.
BrinonneHnue 3ak0HOB (PU3HKY U XUMUHM B KUBOHM mipupojie. CuHTes
€CTEeCTBEHHOHAYYHOI'0 ¥ COIIMOTYMAHUTAPHOI'O 3HAHUS HAa COBPEMEHHOM JTare
pa3BuTHs HUBUWIN3aIMU. [IpakTudeckoe 3HaUeHHE OMOJOTUUYECKUX 3HAHU .
buonorudeckue cucTemMbl Kak npeaMeT uzydeHus ouoiaoruu. OCHOBHBIC
MPUHIUIIBI OpTaHU3aMU U (PYHKIIMOHUPOBAHUSI OUOJIOTUYECKUX CUCTEM.
buonorndeckue cucTemMbl pa3HbIX YPOBHEH OpraHu3aivu. [ UmoTe3sl U TEOPUH, UX
poJib B GOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYUYHOU KapTHUHBI MUPA.
MeTopl HAyYHOTO NMO3HAHUSL OPTAHUYECKOT0 MUPA. IKCIIEPUMEHTATBLHBIE METO/IbI
B OMOJIOTHH, CTATUCTUYECKasE 00pabOoTKa JaHHBIX.

Jemoncmpayusn

[HoptpeTsl yuenbix. Cxembl: «CBsi3b OMOJIOTHU C IPYTUMHU HayKamMmuy», «Cuctema
OMOIOrMUecKuX Hayk», «buonornueckue cucteMbl», «Y pOBHU OpraHu3alun
KUBOU MpUPObD», «CBONCTBA )KMBOM MaTtepun», «MeTo1bl TO3HAHUS KUBOU
IIPUPOABI.

Jlabopamopnuie pabomot

JL.P. Nel «MexaHu3Mbl caMOPETYJIISIIIUN

MoJiekyJasipHbIi ypoBeHb (21 1)

MonekynsipHble OCHOBBI )KU3HU. MaKpO31E€MEHTBl U MUKPO3JIEMEHTBHI.
Heopranndeckue BemectBa. Bona, ee pons B xkuBoM npupoje. [ 'uapopuibsHOCTh U
ruipodoOHOCTh. Ponib MUHEpaTBHBIX coliel B kiieTke. OpraHu4ecKue BeecTBa,
MIOHSITHE O PETYJISIPHBIX U HEPETYIISIPHBIX OnornonmnMepax. JIMmu b1, uX CTpOeHUE.
OyHKIWY JUOUI0B. YTJIEBOAbl. MOHOCaXapuIbl, OJIUTOCAXAPUIbI U
nonucaxapuibl. @yHKuU yrieBoaoB. beiaku. CocTaB U CTpyKTypa OEJIKOB.
Oynkimn 6enkoB. epMeHTH — OMOIOTUYECKHE KaTaIu3aTophl. MeXaHu3m
nevictBus hepMmentoB. Hyknennossie kucnotsl. JJHK: crpoenue, cBoiicTBa,
mectononoxenune, pyakuun. PHK: ctpoenne, Bunpl, pyakiuu. ATD: crpoenue,
¢bynakiuu. Butamunpl. HanotexHonoruu B 6nosnoruu. Pemmenue 3a1a4 mo
MOJIEKYJIIPHOU OMOJIOTHH.

Jlabopamopnwie padbomuwi

JL.P. Ne2 «OGHapyXeHHE YTIICBOJIOB C IIOMOIIBI0 KAYSCTBECHHOM PEaKITHH
JLP. Ne 3 «OOGHapy»xeHne OEIKOB C TOMOIIbIO KAYECTBEHHON PEaKITUI

JL.P. Ne4 «Katanutuueckasi akTUBHOCTh (DEPMEHTOBY



Kiierounslii ypoBeHb (26 4acoB)

Krnerka — cTpykTypHas u pyHKIIMOHAJIbHAS €IMHULIA Opranu3ma. Pazpurue
nuronorud. CoBpeMEHHbBIE METObI U3YUEeHUS KIETKU. KileTouHas Teopus B CBETE
COBPEMEHHBIX TAHHBIX O CTPOECHUHU U QPYHKIMAX KIIeTKH. Teopus cumOuorexesa.
OCHOBHBIE YaCTH U OPraHOU[IbI KIETKU. MeMOpaHHbIe 1 HeMeMOpaHHbIE
opranHouibl. CTpoenue u GyHKuuu 6uosornueckux MemOpan. Llutomnnazma.
Hurtockenet Opranounnas! ABmxeHus. Sapo. CtpoeHre U PyHKIIMH XPOMOCOM
PuGocombl. DnomnazmaTuueckas cetb. Bakyonu. Kommiieke I'onbxku.
JInzocombl. Mutoxonapun. [Inactuael. BkintoueHuss. OCHOBHBIE OTJIMYUTEIBHbBIE
0COOEHHOCTH KJIETOK MPOKapHoT. OTIMYUTENbHBIE OCOOCHHOCTH KIJIETOK
sykapuoT. Bupycsl — HekietouHas ¢popma xxu3Hu. CriocoObl nepejaur BUPYCHBIX
uHdeKuit 1 Mepbl MPOPUTAKTUKA BUPYCHBIX 3a001eBaHmil. PeTpoBUpyCHl U MEphI
60ps0bI co CITM/loMm. [Tpuonsl. Bupycosnorus, ee mpakTudeckoe 3HaUCHUE.
Knerounsrit metabonm3m. @epMEHTAaTUBHBIN XapaKTep peakifii oOMeHa BEleCTB.
Drarbl 3HEpreTuueckoro oomMeHa. A3pobHoe u ana’poOHoe nbixanue. Poib
KJIETOYHBIX OPTaHOMIOB B MPOIECCaX IHEPTeTHUECKOro oOMeHa. ABTOTPOdBI U
rerepoTpodbl. Dotocunte3. Paznbl hoTocunTe3a. Xemocunres. Hacnencrteennas
uH(bOpMaIIHs U ee peaau3alus B KiIeTke. | eHeTH4ecKuid KoJi, ero CBOMCTBa.
DBoJOIMS MpeACcTaBlIeHH 0 reHe. COBpEMEHHBIE MTPEACTABIEHUS O TEHE U
reHome. bruocunres Oenka, peakliud MaTpUYHOTO CUHTE3a. Perysius paboTsl
I'€HOB U MPOIIECCOB 0OOMEHA BEUIECTB B KJIeTKe. [ eHHast MHKEHEePHsl, TeHOMUKA,
nporeomuka. Hapyienne 6MOXUMUYECKUX MTPOLIECCOB B KJIETKE O] BIUSHUEM
MYyTareHoOB U HapKOTe€HHBIX BellecTB. KieTounsiil ukii: nuHTepdasa u IejacHue.
MuTto3, 3HaueHue MUTO3a, a3l MUTO3a. COMATUUECKUE U TIOJIOBBIE KIETKH.
Meiio3, 3HaueHue Meio3a, (a3l Meiio3a. Melio3 B )KH3HEHHOM IIMKJIE OPTaHU3MOB.
dopmMUpOBaHUE MOJOBBIX KIETOK Yy IIBETKOBBIX PACTEHUN U IO3BOHOYHBIX
YKUBOTHBIX. Peryisinus nenenus KiIeToK, HapyleHus perysiiui Kak pUu4rHa
3a0oneBanuii. CTBOJIOBBIE KIETKH.

Jemoncmpayuu

Cxembl, TabnuIpl, (hparMeHTs BUACOPUIHBMOB U KOMIBIOTEPHBIX MTPOTPAMM:
«Ctpoenue Monekynsl Oenka», «Ctpoenue monekyisl JJHK», «Ctpoenue
mounekynsl PHK», «Ctpoenue kietkn», «CTpoeHUE KIETOK MPOKAPHUOT U
ayKapuoT», «CTpoeHHne BUpyca», «XpoOMOCOMbD, «XapaKTepUCTUKA T'€HAY,

«Y nBoenune monekyinsl JJHK», «®otocunTesy, «OOMEH BemecTB U MPEBPAIICHUS
SHEPIrUHU B KIIETKeY, «JleneHue kiaeTku (MUTO3, Meii03)», «I1oIoBbIE KIETKNUY.

Jlabopamopnwie padbomuwi

JL.P. Ne6 « CpaBHeHUE CTPOCHUS KIIETOK pAaCTEHUM, ’KUBOTHBIX, TPUOOB 1
OakTepuil MojJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax u uX OMUCcCaHUue»

JL.P. No7 «HaGnroaeHue mia3Moin3a U IeTia3MoJin3a B KJIETKaX KOXKHIII JTyKa.



JI.P. Ne8 «IIpuroroBienue, paccCMaTpUBaHHUE U ONMCAHUE MUKPOIIPENIAPATOB
KJIETOK PaCTCHUI»
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