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[TosicauTenbHas 3anucKa

AKTyanbHOCTh JAHHOTO Kypca TOIKPEIUIACTCS MPAKTHYCCKOW 3HAYMMOCTBHIO
M3y4aeMbIX TEM,4TO CIIOCOOCTBYET IMOBBINICHHIO MHTEpPECA K MO3HAHUIO OMOJIOTUU U
OpPUEHTHPYET Ha BBIOOp Mpodmiist 00ydeHUs. Y 00yJaromuXxcsl CKIaIbIBACTCS MEPBOL
OpEJICTaBICHHE O TBOPYECKOW HAy4YHO- HCCIEIOBATEIbCKOW  JIEATEIHHOCTH,
HAKaIUTUBAIOTCS YMEHHS CAMOCTOSITEILHO PACITUPSITh 3HAHUS .

JlaHHBINA KypC COACPIKATENBHO CBSI3aH ¢ KypCaMHU MaTeMaTHKH, (DU3UKU U XHUMHUH,
T. €. HOCHT WHTCTPUPOBAHHBIA XapaKTep M CIIOCOOCTBYET Pa3BUTHIO ECTECTBEHHO-
HAyYHOTO MHUPOBO33pCHHUS ywammuxcs. [Iporpamma Kypca HOCUT TMPAKTHKO-
OPUCHTHPOBAHHBIA  XapakTep C  DJJEMEHTaMH  Hay4HO-HCCIEI0BaTEIbCKOM
JeSITeTLHOCTH.

Kypc 1mo3BojIsieT 0CymecTBIATh MEXIPEIMETHBIE CBSI3U C MPEAMETAMU: XUMHUCH,
¢uzukoii, reorpaduei 1 GMOTOTUEN, IKOIOTUEH.

Hcnonws3zoBanue obopynoBanus neHTpa «Todka pocta» mpu peaau3aluyl JaHHOK
paboueii mporpaMMBbI MO3BOJISIET CO3AATh YCIOBUSL:

JUTSL paCIIUPEHHSI COACPKAHUS IITKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHus;

JUTSI TIOBBIIICHMS TO3HABATCIIBHONW aKTUBHOCTH OOYYArOIIMXCS B €CTECTBEHHO-
Hay4YHOU 00/1acTH;

JUIS  pa3BUTHS JIMYHOCTH peOcHKa B mporecce OOydeHUss OHONOTHH, ero
crocoOHocTel, POPMUPOBAHUS U YAOBIETBOPEHHS COLIMAIBHO 3HAYMMBIX WHTEPECOB
U TOTpeOHOCTEH;

st paboThl ¢ OJApEHHBIMU INKOJBHUKAMH, OpraHW3allid WX pa3BUTHUS B
pPa3TUYHBIX 001acTsIX 00pa30BaTeIbHON, TBOPUYECKOH JAESTEIBHOCTH.

[Tpumensis uudpossie nadoparopun « Touku pocTa» Ha 3aHATUSAX TAHHOTO Kypca,
oOydJarnirecss CMOTYT BBITTOJTHUTh MHOYKECTBO JIaOOPATOPHBIX Pa0OT M IKCIIEPUMEHTOB
10 MPOTrpaMMe€ CPETHEHN IIKOJIBI.

[Iporpamma kypca «lIpaktuueckass Ouosorus» pa3paboTaHa Ha OCHOBE
HOPMATUBHBIX IOKYMEHTOB:

PaGouas mnporpamma kypca «lIpaktuueckas Owuonorusi» B 10 Kkmacce ¢
yrayOn€HHbIM M3yueHHueM pa3paboTaHa Ha ocHoBaHMHM DenepanbHON MPOTPaMMBbI
cpenHero oOmiero oopasoBaHus 1Mo Ouosoruu (yriayOJeHHBIM ypOBEHb) U aBTOPCKOU
MporpaMMbl  cpefHero obmero obOpasoBanus 1o Owuonorumu 10-11  kmaccwl
(yrmyOnennsit ypoBenb), aBTopsl: .M. emmmmui, O.B. Cabnuna. M.: [IpocBemenue,
2020.

PaGouas nmporpamma cocTaBieHa Ha OCHOBE HOPMAaTHBHO-TIPABOBHIX IOKYMEHTOB

denepanbHbiii 3ak0H «O06 00pazoBannu B Poccuiickoit @enepanum» Ne 273 — D3
ot 29.12.2012 r. ct1. 2, 12, 13, 47, 48;

* [IporpamMma COOTBETCTBYET TPEOOBAHUSIM K CTPYKTYpE MPOTrpaMm, 3asBICHHBIM
B ®I'OC (ITpuka3z MunuctepctBa oOpazoBanust U Hayku Poccuiickoit @enepanuu ot
31.05.2021r No 287«0O BHeceHUM H3MEHEHMH B (eAepalibHbI TOCYIapCTBEHHBIN
o0pa3oBaTebHBII CTAaHJAPT OCHOBHOTO 0O0IIEero oOpa3oBaHUs, YTBEPKIACHHBIN
npukazoM MuHuctepcTBa oOpa3oBaHuss W Hayku Pocculickoit ®enepauuu Ot



17.12.2010 Nel897») m  Ilpukaza MunucrepcTBa mnpocsemeHuss Poccuiickoit
Oeneparun ot 31.05.2021  Ne 287 "OO  yrBepxkaeHuu  (peaepanbHOTO
00pa3oBaTeILHOTO CTaHIapTa OCHOBHOTO 00I1Iero oopa3zoBanus"

[Iporpamma cootBercTByeT OOII OOO u ywyebnomy miaany MBOY «J/lonckas
mkona umenu B.ILJlaBugenko» Cumpepononsckoro paitona PecrnyOnuku Kpbim
202-2025 yueOHOro roja, B TOM 4Yuciie ¢ y4eTOM pabodeil mporpamMmbl BOCIIUTAHUS
MyHUIUMaNIbHOTO OIOJKETHOTO 00Ie00pa3oBaTebHOTO  yupexaeHus «JloHckas
mkojia umenu B.I1.JlaBuieHKo».



ITess 1 3axauu IpOrpaMmBbl

Ilesns mporpaMmel.

Pa3BuTh y yuammuxcss HHTEpec K OHMOJOTMYECKMM HayKaM M OIpeaesEHHbIM
BUJIAaM TMPAKTUYECKOU NEATENbHOCTH (MEAUIMHE, JTa0OPATOPHBIM HMCCIEIOBAHUSAM U
1p.), BBISIBUTH MHTEPECHI U IOMOYb B BEIOOpE PO(dUIIsi B CTapIlIeM 3BEHE

3amauu:

MO3HAKOMUTh C  COBPEMEHHBIMHM  METOJaMU HAy4YHOTO  HCCIEeJOBaHUS,
NPUMEHSIOIUMUCA TPU  HU3YYEHUH (U3HOJOTMYECKUX MPOLECCOB OpraHu3Ma
YeJI0BEKa;

BOOPY)KHUTh YYallUXCSd HaBbIKAMU CaMOHAOMIOZICHUS U JaOOpaTOPHBIMU
HaBbIKAMU;

O3HaKOMJIEHHE O0YYaIOIINXCS C OTKPBITUSIMHU, C/IEJTAHHBIMU B 00JIaCTH aHATOMUU
U GU3HOJIOTUH;

paciIipeHre 3HaHUH yJaluxcs 1no OMoI0ruu;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB M HWHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH
y4aniuxcs,

dbopMupoBaHUs U300PETATENHCKOT0, KPEATUBHOT'O, KPUTUYECKOT'O MBIIICHHUS,

pa3BUTHs (PYHKIIMOHAJILHOM TPaMOTHOCTH Yy OOy4YarOmIMXCA, B TOM YHCIIE
€CTECTBEHHOHAYYHOM, B MpPOIIECCEe YCBOCHHUS 3HAHUM 00 OCOOEHHOCTSX CTPOCHUS U
KU3HEAEATEIbHOCTH  PACTEHUH, MHOrooOpasuy, MNpUHLMINAX KIacCU(PUKAIIH,
3HAYEHUU PACTEHHI B IIPUPOJIE U B XO3AMCTBE, PAa3BUTHH PACTUTEIBHOIO MUPA;

OBJIQZICHME YMEHUSMU HaONI0AaTh OWOJIOTMYECKUE SBIIEHUS, IPOBOIUTH
OMOJIOrMUeCcKre IKCIEPUMEHTHI, OTpaXkaTh Pe3yJIbTaThl CBOMX HAOJIIOIEHUH.

PaGouas mporpamma snexktuBHOTO Kypca «llpaktuueckas Ouonorusi» st 10
KJlacca CIY>KUT HEMOCPEICTBEHHBIM MPOJOJDKEHUEM IPOTPaMMBI Kypca OMOJIOTHH
cpeaneit mkosl (10-11 kmaccon).

O6mee konnuecTBo yacoB - 34. B Henento B 10 kinacce (yriryOJeHHBIH YPOBEHB)
cocraBisieT lyac



Conepxanue kypca «IIpaktrudeckas OHOIOTHSI»

buonorus kak KOMIIEKC HAYK O )KUBOU IIPUPOLE

buonorus kak xomriuiekcHas Hayka. CoBpeMEHHbIE HalpaBieHHUs B OHOJOTHH.
CBs13p OMONOTMU C JIPYrUMU HayKamu. BbinonHeHue 3aKOHOB (PU3MKM U XUMHHU B
XKUBOM npupoze. CUHTE3 €CTECTBEHHO-HAYYHOI0 U COLUMOIYMaHUTAPHOTO 3HAHUS Ha
COBPEMEHHOM  J3Tamne  pa3BuTUsA  LuBWIM3auuu. lIpakthdeckoe  3HaueHue
OMOJIOrMYECKUX 3HAHUH.

buonoruyeckue cucreMbl Kak TMpeaAMeT u3ydeHus Ouonorud. OCHOBHBIE
OPUHIUIIBI ~ OpTaHu3allid U (YHKIMOHUPOBAHUS  OHOJOTHMYECKUX  CHCTEM.
buonornueckre cuCTeMbl pa3HbIX YPOBHEN OpPraHU3ALIMH.

['unore3sl W Teopuu, UX poJib B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa. MeTo/bl HAy4YHOrO TO3HAHHMS OPraHWYECKOro Mupa.
DKCHepUMEHTANIbHBIE METO/IbI B OMOJIOTHH, CTaTUCTUYECKasi 00paboTKa JIaHHBIX.

CrpyktypHBI€ ¥ (YHKIIMOHAIBHBIE OCHOBBI KU3HU

MonekynsipHble  OCHOBbI ~ KHW3HU. MakKpo3JIEeMEHTBI W MHUKPOAJIEMEHTBHI.
Heopranuyeckue Bemecta. Boga, ee ponb B xkuBoi npupoze. ['mapodunsHOCTs U
ruapodoOHOCcTh. Ponb MuHepanbHBIX cojied B kieTke. OpraHuyeckue BelllecTBa,
MOHSITHE O PETYJISIPHBIX U HEPETYISIPHBIX OHOMOIMMepax. YTiaeBoabl. MoHOCaxapu/Ibl,
olirocaxapuabl M nojucaxapuipl. PyHKIUU yrieBoaoB. Jlumuasl. DyHKIUM
munuaoB. benku. dyHkimu 6enkoB. Mexanusm aeiictBus GpepmenToB. HykinenHoBbie
kucnotel. [IHK: cTtpoenme, cpoiicTBa, mecrononoxenue, pynkiuu. PHK: cTtpoenue,
BUIbl, ¢yHkimu. AT®: crpoenue, ¢yHkiuu. Jlpyrue opraHudeckue BeIecTBa
kiIeTku. HaHoTexHonoruu B GMOJIOTHH.

Knerka — crpykrypHas u (yHKIMOHAiIbHAs €IWHUIIA OpraHu3Mma. Pa3Butue
nutosiorud. CoBpeMEHHbIE METOJIbl M3Yy4YeHUsl KIEeTKu. KieTtouHas Teopus B CBETE
COBPEMEHHBIX JaHHBIX O CTPOCHUU U (PYHKUUAX KICTKU. Teopus cuMOuoreHesa.
OcHoBHBIE 4YacTh U opraHounbl kKieTku. CTpoeHne u (GyHKUUH OUOTOTHYECKUX
meMmOpaH. Iluromnasma. Snapo. Ctpoenne u GyHKIHMH XpoMocoM. MeMOpaHHBIE U
HeMeMOpaHHbie opraHouabl. [lutockener. Bxirouenus. OCHOBHBIE OTIMYUTEIBHBIC
0COOEHHOCTH KJIETOK MPOKapHOT. OTINUUTEIbHBIE OCOOCHHOCTH KIIETOK 3YKapHOT.

Bupycet — wHeknerounas ¢opma sku3zHH. CrnocoObl Tepeaadyd BHUPYCHBIX
uHbeKkmit 1 Mepsl NpodUIAKTUKH BHUPYCHBIX 3a0osieBaHuii. Bupycomorus, ee
MPAKTUYECKOE 3HAUCHHE.

Knerounsiit metabonuzm. @DepMEHTaTUBHBIA XapakTep peakiuil oOMeHa
BEIIECTB. DTallbl SHEPTETHUECKOro oOMeHa. A poOHOe U aHa’pobHoe apixaHue. Poib
KJICTOYHBIX OpPraHOMIOB B TMpoOIEccax IHEpreThdeckoro oobmeHa. ABTOTPO(dBI U
retepoTpodbl. DotocuaTe3. a3kl poTocuHTE3a. XEMOCHHTE3.

HacnencrBennas wHpopManus U ee peanu3anus B KIETKe. | eHeTHYeCKuil Ko,
€ro CBOMCTBa. DBOJIIOLMS MpeacTaBleHHd O reHe. COBpeMEHHbIE NMPEACTABICHUS O
reHe ¥ reHome. buocunrtes Oenka, peakiuu MaTPUYHOTO CHUHTE3a. Perynsiius paboTbl
F€HOB W NPOlleCCOB OOMEHa BEHIECTB B KieTKe. ['eHHas WH)KEHepHs, T€HOMHKA,
nporeomuka. HapyimieHue OMOXMMHMYECKHX NPOILIECCOB B KIETKE IOJI BIUSHUEM



MYTareHOB U HAPKOT€HHBIX BEILECTB.

Knerounsrii mukin: uHTEepdaza u neneHue. MuUTO3, 3HAUEHHE MHUTO3a, (a3bl
Muto3a. ComaTUYECKHE U MOJOBBIE KIETKU. Meio3, 3HaueHrne Menosa, Gasbl Meiosa.
Mei1o3 B JKM3HEHHOM ILMKIE OpPraHu3mMoB. QPOpMUPOBAHUE IIOJOBBIX KIETOK ¥y
LIBETKOBBIX PACTEHUM M TO3BOHOYHBIX >KUBOTHBIX. Perynsiuus OeneHus KIETOK,
HapyIICHUs PETYJISINY KaK mpuurHa 3a0oeBaHuil. CTBOJIOBBIC KIETKH.

Opranusm

OcoOEHHOCTH OJHOKJIETOUYHBIX, KOJOHHAIBHBIX U MHOTOKJIETOUHBIX

OpPraHu3MOB.

B3anmocCBs3b TKaHEW, OpPraHoB, CHCTEM OPraHOB Kak OCHOBA IIEJIOCTHOCTH
OpraHnusma.

OCHOBHBIE TIPOLECCHI, MPOUCXOAIINE B OpPraHU3ME: MMUTAHUE U THIIEBAPCHHUE,
JIBW)KEHUE, TPAHCHOPT BEIIECTB, BBIJICJICHUE, Pa3APAKUMOCTb, PETYIAUsi Yy
opranu3moB. [logaepskanre romMmeocrasza, IPUHITUIT OOPATHON CBSI3H.

PazmHoxxenue opranu3moB. becnonoe W mosioBoe pazMHOkeHUE. J[BoiiHOe
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHUUl. BuIbl OMIOAOTBOPEHUS] Y KUBOTHBIX.
CnocoObl pa3MHOXKEHHS Y pacTeHHil W KUBOTHBIX. [lapTeHorenes. OHTOTeHEs.
OMOpuoHansHOe pasputue. IlocTamOpuoHanpHOE pazButue. lIpsmoe u HempsiMoe
pasButrue. JKW3HEHHBIE [MKIBl  Pa3HbBIX TPYyINN  OpPraHuU3MOB. Perymnsanus
UHIVBU1YaJbHOTO pa3BUTUA. [I[pUurHbI HapylIEHUH pa3BUTUS OPTaHU3MOB.

Hcrtopuss BO3HMKHOBEHUSI W  Pa3BUTHS T'€HETUKH, METOJbl T'€HETHUKHU.
['enetnueckrie TepMHUHONOTUS U cuMBOJuKa. ['eHotun u Qenorun. BeposTHOCTHBIN
XapaKTep 3aKOHOB I'€HETHKU. 3aKOHBI HACIEACTBEHHOCTH I'. MeHaens u ycinoBus UX
BbINOJIHEHUSA.  LlUTonornueckue  OCHOBBI ~ 3aKOHOMEPHOCTEM  HacleJIOBaHUS.
AHanu3upymroniee  CKpelluBaHuE. XpPOMOCOMHAas TEOpUs  HACJEICTBEHHOCTH.
CuennieHHoe HaclenoBaHue, KpoccuHrosep. Omnpenenenue mnosa. CHEMIEHHOE C
IOJIOM HacjiedoBaHuE. BzaumopaeilcTBUE aIeNIbHBIX W HEAJUIENbHBIX T'€HOB.
['eHeTnyeckre OCHOBBI MHIUBUAYAIBHOTO Pa3BUTHS. [ eHETHUECKOE KapTUPOBAHUE.

['eneTnka yenoBeka, METOJbl M3YyYECHUS TE€HETHUKH 4eJoBeKa. PenpolyKTHBHOE
3I0pOBbe YenoBeka. HacnencTBenHble 3a00JeBaHUs YENIOBEKA, UX MPETyPEKICHUE.
3HaueHUE TE€HETUKHU IJIs1 MEAULUHBI, STUYECKHE ACIEKThl B O0JACTU MEAUIMHCKOMN
TE€HETHKHU.

I'enorun u cpena. Henacnencreennas nameHunBocTs. HopMa peakuuu nprsHaka.
Bapuanmonnsiil psii 1 BapualimoHHasi KpuBasi. HaciienctBeHHass ”BMEHUMBOCTE. Bubl
HACJICJICTBEHHOW W3MEHUYMBOCTH. KomMOWHaTHBHAs W3MEHUYMBOCTh, €€ HWCTOYHHUKH.
Myranuu, BUabl MyTanui. MyTareHsl, UX BIUSHHE Ha OpraHu3mbl. Myranum Kak
MpUYMHA OHKOJIOTMYECKUMX 3a0oneBaHui. BHesnepHass HacIeACTBEHHOCTb W
M3MEHYMBOCTh. DNHUreHeTnka. bnode3onacHoOCTb.

[IpumepHbIll nepedeHb JA0OPATOPHBIX M MPAKTHUECKUX padboT (Ha BBIOOD
YUUTENS):
Hcnonp3oBanue pa3inuHbIX METOJOB MPU U3YYCHUU OUMOJIOTUYECKUX OOBEKTOB.



TexHrnka MUKPOCKOUPOBAHMUS.

N3ydyeHne KIETOK pacTeHWd M JKUBOTHBIX IIOJ MHUKPOCKOIIOM Ha TOTOBBIX
MHKPOIIPENapaTax U X ONMMCAHUE.

[IpuroroBienne, paccMaTpUBaHHE M OINMCAHWE MHUKPOIPENApaToB KIETOK
pactenuil. CpaBHEHUE CTPOEHUS KJIETOK PACTEHUH, )KUBOTHBIX, TPUOOB U OaKTEpHil.

N3ydenune NBUKEHUS TUTOILIA3MBI.

N3ydeHne mazMonmn3a u Iemia3sMoiIn3a B KJIETKaX KOKHUIIbI JTyKa.

N3yuenue  (QepMEHTAaTUBHOrO  paclEIUIEHHs NEpOKCHAa  BOAOpoOJIa B
PACTUTENBHBIX U KUBOTHBIX KJIETKaX.

OOnapyxeHue O€IKOB, YIJEBOJAOB, JHMHAOB C TMOMOIIbIO KayeCTBEHHBIX
peakuuii. Beinenenne JITHK.

N3yyeHnue kaTaquTUYECKON aKTUBHOCTU (PEPMEHTOB (Ha MPUMEpPE aMHIIa3bl WU
karanasbl). HaOmogeHne MHTO3a B KIETKAX KOHYMKA KOpEHIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax.

N3ydeHne XpoMOCOM Ha TOTOBBIX MUKpOITIpEnaparax.

N3yueHne cTaanii Melio3a Ha TOTOBBIX MUKpOIpenaparax.

N3ydeHne CTpOeHHs MOJIOBBIX KIETOK Ha FOTOBBIX MHKpompenaparax. Pemenue
AJIIEMEHTAPHBIX 33/1a4 MO0 MOJEKYIISIPHON OMOJIOTHH.

BrIsiBlI€HME TPU3HAKOB CXOJICTBA 3apPOJBIIIEH YENOBEKA U APYIMX MO3BOHOYHBIX
YKABOTHBIX KaK JOKa3aTeJIbCTBO UX POACTBA.

CocraBiieHHE »HJIEMEHTApHBIX CXEM CKpEIMBaHUsA. PenieHue TreHeTHYecKuX
3a7a4.

W3yyenue pe3ynbTaTOB MOHOTHOPUIHOTO M JAUTHOPUAHOTO CKPEIIMBAHUS Y
TPO30(UIIBI.

CocraBiieHH€E U aHAIU3 POJOCIOBHBIX YEIIOBEKA.

N3ydyeHne M3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO psifia U BapUALMOHHOU
KpUBOU

[InaHupyemble pe3ysbTaThl OCBOCHHUS IPOTPAMMBI 3JIEKTUBHOI'O Kypca

B pesynbrare nzydenus Kypca

oOydarommmiicst 10 kacca Ha yriryOJICHHOM YpOBHE HAY4HTCS:

[J- olleHMBaTh POJIb OMOJOTUUYECKUX OTKPBITUN U COBPEMEHHBIX UCCIIEIOBAHUII B
Pa3BUTUU HAYKHU U B IPAKTUYECKOU AEATEIBHOCTH JOJIEM;

[JoreHuBaTh poab OUONIOTHU B (POPMUPOBAHUHN COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, MPOTHO3UPOBAThH IEPCTICKTUBBI PA3BUTHS OHMOJIOTHH;

[ImpoBOAUTH  Yy4EOHO-UCCIEAOBATENBCKYO  JACSATENBHOCTh 10  OHOJIOTHM:
BBIBUTATh THUIOTE3bI, IUTAHUPOBATH paboTy, OTOWpaTh W MpeoOpa3oBHIBATH
HEOOXOMMMYI0 HH(POpPMAIUIO, TMPOBOJUTH OSKCIEPUMEHTHI, HWHTEPIPETUPOBATH
pe3yJIbTaThl, AENATh BBIBOABI HA OCHOBE MOJIYYEHHBIX PE3YJIbTATOB;

[IBBIIBISATH U OOOCHOBBIBATH CYIIECTBEHHBIE OCOOEHHOCTH Pa3HbIX YpPOBHEH
OpraHu3aluy KU3HU;

[JycraHaBiauBaTh CBSI3b CTPOCHUST M (PYHKUUA OCHOBHBIX OHOJIOTHYECKUX
MaKpOMOJIEKYJI, UX POJb B MPOIECCaX KIETOYHOIO MeTaboIu3Ma;

[JpemaTe 3amaum Ha ompeaeseHHue IocaenoBarenbHocTn HykieotnaoB JIHK u



nPHK (MPHK), antukogono TPHK, nocnenoBaTenbHOCTH aMUHOKUCIOT B MOJIEKYJIE
Ocllka, TPUMEHSS 3HAHWS O PEAKIHMSIX MATPUYHOTO CUHTE3a, T€HETHYECKOM KOJe,
MIPUHITUIIC KOMIUIEMEHTApHOCTH;

[ImenaTh BBIBOABI 00 W3MCHEHHSAX, KOTOpPhIE NPOM3OUIYT B MpOIEccax
MaTPUYHOTO CHHTE3a B CIIy4ae U3MEHEHUS MoCIeIoBaTeIbHOCTH HyKiIeoTu10B JIHK;

[IcpaBHUBaTh (a3wl JEJICHUS KISTKH, peIIaTh 3aJadyd Ha OIpeaeliecHue u
CpaBHEHHE KOJIMYECTBA TeHeTHuYeckoro marepuaina (xpomocom u JIHK) B kimerkax
MHOTOKJIETOYHBIX OPTaHU3MOB B Pa3HBIX (ha3ax KICTOYHOTO IHKIIA;

[IBBIABJISITh CYIECTBCHHBIC NMPU3HAKKA CTPOCHHUS KIETOK OPTaHW3MOB Pa3HBIX
IIapCTB JKMBOW MPUPOJIBI, YCTAHABIIMBATH B3aMMOCBS3b CTPOCHUS U (DYHKIIMIA YacTel H
OpPraHOUJIOB KJICTKH;

[J060CHOBBIBaTh B3aUMOCBSI3b IUIACTHYECKOTO W DHEPreTUYECKOro OOMEHOB;
CpPaBHHUBATH MPOIECCHI MIACTHYECKOTO M IHEPreTUICCKOTO OOMEHOB, MPOUCXOISAIITNX
B KJICTKaX YKHBBIX OPTaHU3MOB;

[JompenensaTh KOJUYSCTBO XPOMOCOM B KJIETKaX PaCTCHUH OCHOBHBIX OTJICJIOB Ha
Pa3HBIX dTalax )XKMU3HEHHOTO ITUKJIA;

[IpemaTh reHETUYECKHE 3aa9d HA JUTHOPUIHOE CKpEIIMBaHUE, CIICIICHHOE (B
TOM YHUCJIC CIEIUICHHOE C TI0JIOM) HacJIeJJOBaHHE, aHAIM3UPYIOIIee CKpEIINBaHHE,
NPUMCHSS ~ 3aKOHBI  HACJICACTBEHHOCTH M 3aKOHOMEPHOCTH  CICIUICHHOTO
HaCJIeI0BaHUS;

[JoreHnBaTh MPAKTUUECKOE U ITUYECKOE 3HAUEHHE COBPEMEHHBIX UCCIIEeI0BaHUM
B OHOJIOTMH, MEAMIIMHE, KOJOTUHM, OMOTEXHOJOTHUHU; OOOCHOBHIBATH COOCTBEHHYIO
OLICHKY;

[ImpeacTaBisTh OMOIOTHYECKYIO HH(POPMAIUIO B BUJE TEKCTA, TAOIUIIbI, CXEMBI,
rpaduka, nTuarpaMmbl M JelaTh BBIBOJbI Ha OCHOBAaHWHU MPEJCTAaBICHHBIX IaHHBIX;
peoOpa3oBbIBATH

rpaduk, TabIUIly, MArPaMMy, CXEMY B TEKCT OMOJIOTHYECKOTO COISPKAHUS.

O6yuaronuiics 10 kmacca Ha yriayOJICHHOM YpPOBHE TMOJYYUT BO3MOXKHOCTH
HaYy4YUThCS:

OpraHM30BBIBATH W  NPOBOJUTH HHJIMBUAYAIBHYIO  HCCIEI0BATEIbCKYIO
JESTENbHOCTh 1O Ouonoruu (WM pa3pabaTbiBaTh WHIWBUIYAIBHBIA TPOEKT):
BBIBUTATh  TUMNOTE3bl, IUIAHUPOBATH  paboOTy, TMPOBOJIUTH  DKCIIEPUMEHTHI,
MHTEPIPETUPOBATh  pE3yJbTaThl, JI€JlaTh BBIBOJABl HA OCHOBE IOJYYEHHBIX
PE3YIABTATOB, MPEJCTABIATh NPOJYKT CBOMX UCCIICIOBAHU;

MIPOTHO3UPOBATH TOCIEIACTBUS COOCTBEHHBIX HCCIIEIOBAHUHN C YIETOM dTHISCKUX
HOPM M 3KOJIOTUYECKUX TPeOOBaHMUIA;

aHAJM3UPOBATh MU HCMOJb30BaTh B PEUICHUHM YYEOHBIX U HUCCIEHOBATEIBCKHUX
3a/1a4 UHPOPMAIUIO O COBPEMEHHBIX UCCIEOBAHUSX B OMOJIOTUH, MEAUIUHE;

HCIIOJIb30BaTh MPUOOPETEHHBIE KOMIIETCHIIMU B MPAKTUYECKON NEATENbHOCTU U
MOBCEJIHEBHOM KU3HU JUIsl MPUOOPETEHUSI OMbITa JEATEIbHOCTH, MPEIIIEeCTBYIONIECH
npo¢eCCUOHANILHON, B OCHOBE KOTOPOH JIEKUT OMOJIOTHS KaK y4eOHbIN MpeMeET.



TemaTnueckoe IIaHUPOBAHUE

CemuHap

Tema Kon dopma DNEKTPOHHBIE
[IPOBEJICHUS o0pa3oBaTeIbHbI
YEeCTBO- € pecypchl
JacoB
Beenenue. 1 Jlexuus https://globallab.
org/ru
Paznen L. https://resh.edu.r
buonornyeckue CHCTEMBI: u/ https://iu.ru/video-
KJIETKa, OPTaHU3M. lessons
https://educont.ru/
I'maBa 1. Momnekynbsl u 7 JlaboparopHas https://uchi.ru/
KJICTKH paboTta
Ypoxk-
MCCIICIOBAHHE
CemuHap
I'maBa 2. KierouHsle 7 JlabopartopHas https://resh.edu.r
CTPYKTYPBI U UX QYHKIIUN paboTa u/  https://iu.ru/video-
Ypok- lessons
MCCJICIOBAHUE https://educont.ru
CemuHap
I'maBa 3. 6 JlaboparopHas https://uchi.ru/
NHauBuayanbHOE pabora Ypok-
pa3BUTHE H MCCIICIOBAHHE
pPa3sMHOXEHHE OPraHU3MOB CemuHap
Paspen II. OcHoBHBIE https://resh.edu.r
3aKOHOMEPHOCTH u/  https://iu.ru/video-
HACJICICTBEHHOCTH U lessons
U3MEHUYHBOCTH. https://educont.ru
I'maBa 4. OcHOBHBIC 8 JlabopatopHas https://resh.edu.r
3aKOHOMEPHOCTH SIBJICHHUM pabora Ypoxk-u/ https://iu.ru/video-
HACJICICTBEHHOCTH. MCCIICIOBaHKE lessons
Cemunap https://educont.ru
I'maBa 5 ['enetuka) 4 JlabopatopHas https://uchi.ru/
YeIoBeKa paboTta Ypok-
MCCIICIOBAHKE
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