MyHuuMnanbHoe KazeHHoe obuieobpa3oBaTeibHOE yupexaeHne
"BnarogateHckan cpegHas obuweobpasoBaTenbHasa WwWKona"

KopeHeBcKkoro paiioHa Kypckoii obnactu

PACCMOTPEHO COIrNACOBAHO MPUHATA

MpoTokon 3acenaHms 3amecTutenb gUpeKTopa WKoabl | PeweHne negarormyeckoro
MEeTOAMNYECKOro obbeanHeHus no YBP coseta ot 31.08.2022r.
yuuTenein ecr.-maTeMaTM4eCcKoro Mpotokon Ne 1

umkna ot 20.08.2022r. Ne1 pomeHKo B.B._

Pykosoautens MO 30.08.2022r. YTBEPXAEHA

KosblHeBa H.U.
Mpukas ot 02.09.2022 Ne 1-51
JvpeKkTop WKonbI

NobaHoBa T.9.

PABOYASA NMPOI'PAMMA
3JIeKTHBHOI0 Kypca 1mo 0HoJa0run
«JIabopaTOpHBIH NPAKTHKYM)
s 10 kiacca cpeaHero o61mero oopa3oBaHus
Cpok peanusaumu — 1 rog

Konnyectso yacos 34

Yuyutenb: lorotosa C.H.

c. bnaropatHoe, 2023 r.




MosicHuTenbHas 3anucKka

AKTYyaNbHOCTb laHHOrO Kypca NOAKPENAAETCA NPAaKTUYECKOW 3HAUYUMOCTbIO U3YyYaeMbIX TEM,YTO
CNocobCTBYET NOBbILWEHUIO MHTEPEeca K NO3HaHUI0 6BUOIOTUK U OPUEHTUPYET Ha Bbibop npoduns
obyyeHus. Y obyvaoLmxca CKaabiBaeTca nepBoe npeacraBieHne o TBOPYECKON Hay4yHo-
NccNeaoBaTeIbCKoM AeATeNbHOCTM, HaKan/IMBaOTCA YMEHMA CAMOCTOATE/IbHO PaCLIMPATb 3HAHUSA .

[JaHHbIl Kypc conepKaTesibHO CBA3aH C Kypcamu MaTeMATURK, GU3UKK U XUMUK, T. €. HOCUT
WHTErpMpPOBAHHbIV XapaKTep U cnocobcTByeT PasBUTUIO eCTECTBEHHO-HAY4YHOr0 M1MPOBO33PEHUS
yyawmxcs. Mporpamma Kypca HOCUT NMPaKTUKO-OPUEHTUPOBAHHDBIN XapaKTep € 3/1IeMeHTamMM Hay4yHo-
nccaen0BaTeIbCKOW AeATeIbHOCTY.

Kypc no3BosifeT oCcyLLecTBAATb MeXKNpeaMeTHbIe CBA3M C NpeamMmeTamu: Xummnei, dusmkom, reorpaduei
1 buosioruen, sKosioruen.

Peanusauma AaHHOﬁ paGoqeﬁ nporpammbl NO3BOJSTAET CO34aTb YCNOBUA!
AnAa paclunpeHna cogepaHma WKOJIbHOrro 6uonormyeckoro O6pa3OBaHMH,'
AnAa nosbilweHnA No3HaBaTe/IbHOM aKTUBHOCTU o6yqa+ou.|,|/|xc;| B eCTeCTBEHHO-Hay‘-IHOﬁ o6nacw|;

ONA pa3BUTMA IMYHOCTM pebeHKa B npouecce obyyeHna 6uonoruu, ero cnocobHocten, GopmmpoBaHus
W yLOBNETBOPEHMSA COLMANbHO 3HAYMMbIX MHTEPECOB M NOTpebHOoCTew;

AnA paboTbl C 04aPEHHBIMU LKONbHMKaMK, OpraHn3aLumn X passBuUTUA B Pa3fiMuHbIX obaacTax
obpasoBaTesibHOW, TBOPYECKOM AEeATENIbHOCTU.

Mporpamma Kypca «/labopaTopHbIit NPaKTUKyM» pa3paboTaHa Ha OCHOBE HOPMATUBHbIX 4OKYMEHTOB:

Pabouan nporpamma Kypca B 10 Knacce ¢ yrny6néHHbIM U3ydyeHMemM pa3paboTaHa Ha OCHOBaHMU
depepanbHOl Nporpammsl cpeaHero obuero obpasoBaHusa No 6Guonorum (yraybneHHbI ypoBeEHb) U
aBTOPCKOM Nporpammbl cpegHero obuiero o6pasosaHus no 6uonornm 10-11 knaccol (yrnybneHHbIM
ypoBeHb), aBTopsbl: .M. Abimwuu, O.B. CabnunHa. M.: NMpoceeweHune, 2020.

Paboyan nporpamma cocTaB/sieHa Ha OCHOBE HOPMaTMBHO-MPABOBbLIX AOKYMEHTOB
3akoHa P® «06 obpasoBaHMm» Ne 273 o1 29.12.2013 r.

depepanbHOro rocygapcTBeHHOro 06pasoBaTesibHOro CTaHAapTa 0b6Lero o6pasoBaHMNA U HayKn
Poccuiickon deaepaumm ot 17 aekabpa 2010 Ne 1897

dyHOAaMeEHTaNbHOTO A4pa coaep:kaHua obuiero obpasoBaHus;

denepanbHOro nepeyHs y4ebHUKOB, pEKOMEHA0BaHHbIX MUHUCTepCTBOM 06pa30BaHUA N HayKK
Poccuiickoit ®eaepalmm K UCnonb3oBaHMio B 0bpasoBaTeNbHOM npolecce B 061eobpasoBaTebHbIX
yuypeRaeHnax



AsTopsl: .M. Abimwuu, O.B. CabnunHa (Bnonorus. Paboumne nporpammbl. 10-11 Knaccbl: ABTOPCKOW
nporpammol no 6uonorum gna 10-11 knaccos OY. YraybaeHHbI ypoBeHb. y4yebHoe nocobue ana
obuleobpaszoBaTeibHbIX OpraHnsaLmii: yraybaeHHbIl ypoBeHb. - M.: MpoceelueHne, 2019 r.), NOAHOCTbIO
oTpakatolan cogepkaHue MNprumepHON Nporpammsl.

OcHoBHOW 0bpa3oBaTesibHOM NPOorpammbl cpegHero obuiero obpasosaHus
YyebHoro nsiaHa
Llenb 1 3agaum nporpammel

Lenb nporpammel.

Pa3BUTb Y y4aLLMXCA MHTEPEC K BUONOrMUYECKMM HayKam U onpeaenéHHbIM BUAAM MPaKTUYeCcKon
AeaTenbHOCTU (MeauumHe, 1abopaToOpPHbIM UCCNELOBAHUAM U AP.), BbIABUTL MHTEPECHI U MOMOYb B
Bblbope npoduns B cTapiem 3BeHe

3apgauu:

NMNO3HAaKOMUTb C COBpEMEHHbIMN METOA4AMUN HAYHHOIO nccaieaoBaHnAa, NPUMEHAWNMUCA NPU U3YHEHUN
d)VISMO}'IOI'VI‘-IECKVIX npoueccoB opraHn3ama 4esioBeKa;

BOOPYXUTb yHalLMNXCA HaBblKaMM CaMOHa6ﬂIO,£I,EHMFI n ﬂa60paTOprlMM HaBblKaMW;
O3HakKomMneHume 06y‘-IaIOI.I.I,MXCFI C OTKPbITUAMU, COENAHHBIMAU B obnactu aHaTomMun 1 ¢M3MOHOFMM;
pacumnpeHune 3HAHWM ydalwmxca no 6VIOJ'IOI'VIVI;

pPa3BuTnE NO3HaBATE/IbHbIX UHTEPECOB U MHTENNIEKTYA/IbHbIX cnocobHocrtel y4alwmnxca,
d)OpMMpOBaHVIﬂ M306peTaTeanKOI'O, KpeaTnBHOIro, KOPUTUHECKOro MmblilneHUA,

Pa3BUTUA (IDYHKLI,VIOHaJ'IbHOﬁ rPamMoOTHOCTHN Yy o6yqarou.|,v1xc;-|, B TOM yucne ECTeCTBeHHOHayHHOVI, B
npouecce yceoeHuA 3HaHWUI 06 ocobeHHOCTAX CTPOEHUNA N KN3HEOEATE/IbHOCTU paCTeHMVI,
MHOI’OO6pa3VIVI, npuHUnnax KnaCCMd)MKaLI,MM, 3Ha4YeHun paCTeHMﬁ B npunpoae n B X03AlCTBE, pPa3BnUTUn
PacTuTeNbHOIo Mmpa,

oBlageHne ymeHnAMm Ha6J'IIOLI,aTb 6uonornyeckune ABNEeHNA, NpoBOANTbL buonormyeckune
SKCMNEPUMEHTbI, OTPAXaTb pe3y/ibTaTbl CBOUX Ha6J'HOLI,EHMl71.

Pa6ouas nporpamma 371eKTUBHOrO Kypca «MpakTukym no 6uonornm» ans 10 Knacca Cayut
HenocpeaCcTBEHHbIM NMPOAOKEHWEM NMPOrPaMMbl Kypca 6ruonormm cpeaHelt wkoabl (10-11 knaccos).

Obuiee KomyecTBo Yacos - 34. B Hegento B 10 Knacce (yrnybaeHHbIM ypoBeHb) cocTasaseT luac

CoaepskaHme Kypca «[1pakTUKym no 6nonorum»



Brosorna Kak KoMnaeKc HayK 0 *KMBOW Npupoae

Buonorna Kak KomnaekcHasa HayKa. CoBpemMeHHble HanpasaeHna B 6uonornmn. Ceasb bBuonornm c
APYrMMU HayKamu. BbinosHeHWe 3aKOHOB PU3NKM U XMMUU B XKUBOW Npunpose. CUHTE3 ecTecTBEHHO-
HaY4YHOro MU COLUMOTYMaHUTAPHOro 3HAHMA Ha COBPEeMEHHOM 3Tane pasBuUTUA LUBUAN3ALNN.
MpaKkTHuyeckoe 3HayeHne BNOIOrNYEeCKNX 3HaAHWN.

Buonornyeckme cnuctembl Kak npeameT nsydeHns 6uonornn. OCHOBHbIE NPUHLMMbI OPraHM3aLMK U
bYHKLMOHMPOBAHMA BMONOIMYECKUX CUCTEM. BUonornyeckme cuctemMbl pasHbiX YPOBHEN OpraHu3aumnu.

fMnoTesbl M Teopun, UX Poab B GOPMUPOBAHNN COBPEMEHHOM eCTeCTBEHHO-Hay4YHOM KapTUHbI MUpa.
MeToabl Hay4HOro NO3HAHMA OPraHUYECKOro MUpPa. JKCNepPUMEHTaIbHble METOAbI B 6Moornu,
cTaTUCTUYECKasa 06paboTKa AaHHbIX.

CTpYKTypHble U GYHKUNOHAIbHbIE OCHOBbI }KU3HU

MoneKyApHbIe OCHOBbI }U3HU. MaKpo3neMeHTbl 1 MUKPO3/J1eMeHTbl. HeopraHuyeckme BellecTsa.
Bopaa, ee ponb B xuMBOW Npupoge. M'mapodmnbHOCcTb U rMapodobHOCTb. Poib MUHEPasbHbIX CONel B
KneTke. OpraHMYeckme BeLLECTBA, MOHATUE O PEryAAPHbIX U HEperyaapHbix buononnmepax. Yrnesozasbl.
MoHocaxapwuabl, onnMrocaxapuabl v noancaxapugbl. PyHKUMM yrnesoaos. Jinnuabsl. PyHKUMM TMNNG0B.
Benkun. dyHKLMM 6enkoB. MexaHnsm gencreus pepmeHToB. HyknenHosble KucnoTbl. AHK: cTpoeHue,
cBOWCTBa, MecTononoxeHune, yHkumn. PHK: ctpoeHue, Bugpbl, GyHKLMN. ATD: cTpoeHne, GyHKUUK.
[pyrue opraHmyeckune BelLecTa KneTkn. HaHotexHonorMm B 6uonoruu.

KneTka — CTPYKTypHasn 1 pyHKUMOHANbHAA eanHMLA OpraHu3ma. PassuTue umTtonornm. CoBpemeHHble
MEeTOZbl M3yYeHUs KNeTKU. KNeToyHas Teopus B CBETE COBPEMEHHbIX JaHHbIX O CTPOEHUMN U PYHKLMAX
KneTku. Teopus cumburoreHesa. OCHOBHbIE YacTu U opraHouapl KneTku. CTpoeHue 1 GyHKLMU
b6uonornyeckmx membpat. Llutonnasma. Agpo. CtpoeHune n GpyHKLMM Xxpomocom. MembpaHHble U
HemembpaHHble opraHoungbl. Llutockenet. BkatoueHusa. OCHOBHblE OTIMYUTENbHbIE OCOBEHHOCTM KNeTOK
npoKapuoT. OTAnYnTENbHbIE 0COBEHHOCTU KNETOK 3YKapuoT.

Bupycbl — HeKneTo4Han Gopma KnsHu. Cnocobbl Nnepesayun BUPYCHbIX MHOEKLUNIA U Mmepbl NPOPUNAKTUKM
BMPYCHbIX 3ab0s1eBaHMI. Bupyconorns, ee NpakTMYeCcKoe 3HaYeHue.

KnetouHbli meTabonnam. depmeHTaTMBHbIN XapaKTep peakumMn obmeHa Bewects. ITanbl
aHepreTnyeckoro obmeHa. AspobHoe 1 aHaspobHoe abixaHWe. Ponb KNETOYHbIX OpPraHOMA0B B
npoueccax aHepreTuyeckoro obmeHa. ABToTpodsl U retepoTpodbl. PoTocuHTes. Pasbl poTocMHTESA.
XemMmocuHTes.

HacneacreeHHan VIH(I)OpMaLI,VIFI 1 ee peannsaymna B KNeTke. leHeTnyeckmmn KoA4, ero CBOWCTBa. dBontouma
ﬂpEACTaBHEHMVI O reHe. COBpeMeHHbIe npeacTaB/ieHUA o reHe U reHome. bnocmHTes 6enKa, peakunn
MaTpUYHOro cuHTesa. Perynauma pa6OTbI reHoB “ npoueccos obmeHa BelLecTB B KneTke. [eHHaA
MHXeHepua, reHOMKUKa, NpoTeoMMKa. HapyweHune B6MOXMMMYECKNX npoueccos B KNeTKke no4 BIMAHNUEM
MYTareHoB n HapKOreHHbIX BeLWECTB.

KneTouHbli LUWKA: MHTepd>a3a v genenve. M1UTo3, 3HaueHHUe MUTO3a, (ba3b| munto3sa. Comatnyeckume um
NnonoBble KAeTkn. Melio3, 3HaueHne melosa, ¢a3bl meno3a. Melio3 B XKU3HEHHOM LLMK/1€ OPraHn3mos.
CDOpMMpOBaHllle NMOJ1I0BbIX KNETOK Y LUIBETKOBbIX paCTEHMﬁ M MO3BOHOYHbIX XXMBOTHbIX. Perynauuna
AeneHna KNeToK, HapyweHnAa perynaumm Kak npndmnHa 3abonesaHnin. CTBONIOBbIE KNETKM.

OpraHusm



OcobeHHoCcTH OAHOKNETOYHbIX, KOJZIOHUA/IbHbIX U MHOTIOK/EeTO4YHbIX OpraHM3mos.
B3anmocsAasb TKaHel‘/JI, OpraHoB, CUCTeM OPraHOB KaK OCHOBa LLeJIOCTHOCTU OpraHM3ma.

OcHOBHble MPOLLECCHI, NPOUCXOAALLUE B OPraHU3Me: NMUTaHMe U NULLeBapeHne, ABUNKEHNe, TPaHCNopT
BELLEeCTB, BblAe/IeHNe, pa3apaxKMMOCTb, perynaums y opraHMsamos. MoaaepaHue romeocTasa, NPUHLMN
obpaTHoW cBA3N.

PasamHoeHWe opraHnM3moB. becnosioe 1 Nos0Boe pasMHOXKeHue. [JBoliHOe onao40TBOPEHME Y
LBETKOBbIX PacTeHWI. Buabl onno40TBOPEHUA Y MKUBOTHbIX. CNOCOBbI Pa3MHOMKEHMUSA Y PacTEHUIA U
YKUBOTHbIX. MapTeHoreHes3. OHTOreHes. IMb6pUOHaNbHOE pa3BuUTUe. NocTambproHaibHOe pasBuTHe.
Mpamoe n Henpamoe pasBuTHe. }KU3HEHHbIE LMK/bl PasHbIX rPynn opraHM3MoB. Perynaums
WUHAMBUAYANbHOrO pa3BUTUA. MPUUMHBI HapyLLEHWI Pa3BUTMA OPraHM3MOB.

NcTopma BOSHMKHOBEHMA U Pa3BUTUS TEHETUKU, METOAbI FeHETUKU. FeHeTUYecKne TEPMUHOIOIMA U
CUMBOJIMKA. FeHoTMN U peHOoTMN. BepOATHOCTHbIN XapaKTep 3aKOHOB reHETMKN. 3aKOHbI
HacneactBeHHocTM . MeHAensa u ycnosuaA Ux BbINOAHeHUA. LinTonormyeckme ocHOBbl 3aKOHOMEPHOCTE
HacnefoBaHMA. AHanU3MpytoLLee CKpelmBaHne. XpOMOCOMHas TeOPUA HacNeaCTBEHHOCTMU.
CuenneHHoe HacneaoBaHWe, KpoccuHrosep. OnpeaeneHune nona. CuenneHHoe ¢ NOIOM HacneaoBaHMe.
B3saumogaericteue annenbHbIX U HeannenbHbIX reHoB. [eHeTUYeckme OCHOBbI MHAMBUAYANBHOTO
pa3suTUA. leHeTUYecKoe KapTupoBaHMe.

[eHeTWKa YenoseKa, MeToabl NU3y4YEHUA TEHETUKN YE/TOBEKA. PEFIDO,CI,YKTVIBHOG 340p0OBbeE YenoBEKa.
HacneacrseHHble 3aboneBaHun YeN0BEKa, ux npeaynpexaeHue. 3Ha4yeHMe reHeTMKM ANA meguumHebl,
3TUYECKMe acneKTbl B 061acTu Me,LI,MLI,MHCKOﬁ reHeTuKu.

feHoTMN M cpeaa. HeHacnegctseHHasa U3SMEHUYNBOCTD. Hopma peakunn npmnsHaka. BapVIaLI,VIOHHbIﬁ pAagun
BaphaumnoHHaA Kpusan. HacneacrtBeHHaa M3MeHYMBOCTb. Buabl HaCﬂe,ﬂ,CTBeHHOVI N3MEHYUNBOCTMN.
KombuHaTMBHan U3MEHYUNBOCTb, €€ NCTOYHUKN. MyTaLI,VIM, BUAbl MYTauMﬁ. MyTaI'eHbI, X BAINAHUE Ha
OpraHun3mbl. MyTaLI,VIVI KaK NpU4YnHa OHKO/0rM4eCKnx 3abonesaHui. BHEFI,D,epHaFI HacneaCrBeHHOCTb U
M3MEHYMBOCTb. INUreHeTnKa. buobesonacHoOCTb.

MpuMepHbI NepeyeHb 1abopaTopHbIX U NPAKTUYECKUX PaboT (Ha BbIBOp yunTens):

Ucnonb3oBaHue Pa3/IN4YHbIX METOA0B NPU U3YyHEHUN 61oN0rMyecknx 06 bLEKTOB. TEXHMKA
MUKPOCKONMMUpOBaHUA.

U3yyeHne KneTok paCTeHMI‘;I N XXNUBOTHbIX NO4 MUKPOCKOMOM Ha rotoBbiX MUKpOMNpenapatTax 1 nx
onuncaHue.

MpuroToBneHMe, pacCMaTpPMBaHME U ONUCAHNE MUKPOMPENapaToB KNETOK pacTeHuid. CpaBHeHMe
CTPOEHMUSA KAETOK PacTEHWUN, }KUBOTHbIX, rPUB0B 1 BaKkTepuit.

M3yyeHune aBUKEHNA LUTONMA3MblI.

M3yyeHne naasmosinza u 4ennasmosinida B KNeTKax KOXKULbl NyKa.



N3yyeHne depmeHTaTUBHOIO pacluenieHns NepoKkcnaa BOAOPOAa B PACTUTENbHbBIX M }KUBOTHbIX
KNeTKax.

O6HapykeHne 6enKkoB, yri1eBoaos, IMNUA0B C MOMOLLbIO KAa4eCTBEHHbIX peakunin. BolgeneHne AHK.

M3yyeHune KaTaMTUYECKOW aKTUBHOCTU GepMeHTOoB (Ha Npumepe aMmunasbl UK KaTanasbl).
HaboaeHne MMTO3a B KeTKax KOHYMKA KOpeLLKa /lyKa Ha roToBbIX MUKponpenaparax.

MN3yyeHne XpOMOCOM Ha roTOBbIX MUKpONpenapaTax.
MN3yyeHune cTagmii Melio3a Ha roTOBbIX MUKpONpenapaTax.

MN3yyeHne cTpoeHUs NOIOBbIX KJETOK Ha FOTOBbIX MUKpONpenapaTax. PeweHne sfnemeHTapHbIX 3a4a4 no
MosnekynsapHon buonormnm.

BbiagneHue NPU3HaKOB CXO0ACTBa 3apop,b|mel7| yenoseKa N apyrnx NO3BOHOYHbIX ) XNBOTHbIX KaK
00Ka3aTeNIbCTBO UX POACTBa.

CocTaBneH1e 3/1IeMEeHTaPHbIX CXeM CKpeLLMBaHUA. PelueHne reHeTMYeckmx 3azau.
MN3yyeHune pesynbTaToB MOHOTMOPUAHOTO U ANTMBPUAHOTO CKpEeLWMBaHUA y Ap030duIbl.
CocTaBneHue 1 aHaAn3 POLOC/IOBHbIX YE/TOBEKA.

M3yyeHne 3mMeH4YMBOCTHM, MOCTPOEHNE BapUaLMOHHOIO Psa U BapuaLMOHHOW KPUBONA.

MnaHvpyemble pesyabTaTbl OCBOEHMA NPOrpaMmmbl 31€KTUBHOIO Kypca

B pe3ysnbTaTe n3yyeHuUn Kypca
obyuatowmiica 10 Knacca Ha yrn1y61eHHOM YPOBHE HayyuTCA:

G- oueHuBaTb posb 6ronornyecknx OTKprTMﬁ N COBPEMEHHDbIX MCCﬂe,ﬂ,OBaHMVI B Pa3BUTUN HAYKN N B
ﬂpaKTMHECKOﬁ 0eATeNbHOCTU IHO,CI,Eﬁ,'

FloueHMBaThb posab 6MoN0rMK B GOPMUPOBAHUM COBPEMEHHOM HAyYHOW KapTUHbI MMpPa, MPOrHO3MPOBaTb
nepcneKkTMBbI pa3BuTUA buosioruuy;

EnpoBoAUTb Yy4ebHO-UCCNeA0BaTENbCKYIO AeATENbHOCTb N0 6BUONOTMN: BblABUTATb TMNOTESbI,
nnaHupoBaTb paboTy, oT6MpaThb 1 NpeobpasosbiBaTb HEOHXOANMYIO MHGOPMALMIO, MPOBOAUTL
3KCMepPUMEHTbI, MHTEPNPETUPOBATL Pe3y/IbTaTbl, AeNaTb BbIBOAbI HA OCHOBE NOJyYEHHbIX Pe3ybTaToB;

ElBbIABNATb M 06OCHOBbLIBATb CylwecCTBEHHbIE ocobeHHOCTH pa3HbIX ypOBHEVI OpraHun3aunun Xm1s3sHu,

BlycTaHaB/MBaTb CBA3b CTPOEHMUA U d)yHKLI,MI‘;I OCHOBHbIX BUONOrNYECKMX MaKpOMOeEKYN, NX POJIb B
npoueccax KNeTo4yHoro MeTa6OJ'IM3Ma;

ElpelsaTb 3a4a4KM Ha onpeaeneHne nocsaeaosatenbHocTM Hykneotnaos AHK n nPHK (mPHK),
aHTMKogoHoB TPHK, nocnenoBaTeibHOCTM aMUHOKUCIOT B MOIEKY e BeflKa, MPUMEHAS 3HaHUSA O
peakumax MaTPpUUYHOro CUHTE3a, reHEeTUYECKOM KoAe, NMPUHLMMNEe KOMMJIEMEeHTapHOCTY;



BloenaTtb BbIBOAbl 06 M3MEHEHUAX, KOTOPbIE MPON30MAYT B NpOLLEeCccCax MaTPUYHOFO CUHTE3a B C/ly4Yae
M3MeHeHuA nocaenoBaTeNbHOCTU HyKneotnaos [AHK;

ElcpaBHMBATL dasbl AeNeHUA KNETKM; peLlaTth 3aJa4M Ha onpeaeneHue 1 cpaBHeHUe KonyecTsa
reHeTMYyeckoro maTepuana (xpomocom m 1HK) B KneTkax MHOTOKNETOYHbIX OPraHM3MOB B PasHbIX ¢pasax
KNETOYHOrO LMKNa;

EBbIABAATL CYLLECTBEHHbIE MPU3HAKM CTPOEHMA KJAETOK OPraHM3MOB PasHbIX L@apCTB XMBOM NPMpoapl,
yCTaHaBAMBaTb B3aMMOCBA3b CTPOEHMA U GYHKLMIA YacTeN U OPraHONA0B KNETKMK;

Eo60CHOBbIBaTb B3aMMOCBA3b MNIaCTUHECKOrO U 3HepreTnyeckoro o6MeHoB; CpaBHMBATL NPOLLECCHI
NNACTUYECKOro M SHEPreTMYecKoro 06MeHoB, MPOUCXOAALLMX B KAETKAX 3KUBbIX OPraHM3MOoB;

onpep,enﬂTb KO/IM4EeCTBO XPOMOCOM B KNeTKax paCTeHVIf/lI OCHOBHbIX OTAE/10B Ha Pa3HbIX 3Tanax
KU3HEHHOTIOo UMKna;

BElpelwaTtb reHeTUYECKMe 3a4a4M Ha AUrMBbpUAHOE CKpeLLMBaHue, CUenIeHHoe (B TOM YMcie CuenieHHoe
C NOJIOM) HacneaoBaHWe, aHaIM3UpYloLLee CKpewwuBaHue, NPUMEHSA 3aKOHbl HacNeACTBEHHOCTU U
3aKOHOMEPHOCTU CLENNEHHOro HacaeA0BaHUsA;

BloueHunsatb NpakKTn4yecKkoe n aTn4yeCKoe 3Ha4eHne CoBpeMeHHbIX I/ICCJ'IEAOBBHI/II?I B 6I/IOJ'IOI'I/II/I,
megunuunHe, 3Kon0ornu, 6VIOTGXHOI'IOI'MM,' 060CcHOBbIBATb CO6CTB€HHYI-O OLLEHKY;

BEnpeacTaBaaTb bMonornyeckyo MHGopmaumio B BUAE TEKCTa, TabnLbl, cxembl, rpadurKa, AnarpaMmel v
Zenatb BbIBOAblI HAa OCHOBaHWUM NPeACTaBAeHHbIX AaHHbIX; Npeobpa3oBbiBaTb rpaduK, Tabauuy,
Avarpammy, Cxemy B TEKCT 6MOI0TMYECKOro cogepiKaHus.

Obyyatowmiica 10 knacca Ha yray61eHHOM YpoBHE NOAYYUT BO3SMOMKHOCTb HAaYYUTbCS:

OpraHn30BbIBATb M NPOBOAUTL MHONBUNAYA/IbHYHO UCCNed0BaTE/IbCKYHO AeATENbHOCTb MO 6uonorum (MHM
pa3pa6aTb|BaTb MHAMBMAyaﬂbeIﬁ I'IpOEKT)Z BblABUTAaTb rTMNOTE3bl, N1IaHNPOBATb pa60Ty, nposoauTb
IKCNEPUMEHTbI, MHTEPNPETUPOBATL PE3Y/IbTATHI, 4E€/1aTb BbIBOAbl HA OCHOBE NOJZIYy4E€HHbIX PE3Y/IbTATOB,
npeacrtaBnATb NPOAYKT CBOUX MCCﬂe,D,OBaHMﬁ;

NPOrHo3MpoBaTb NOCNEACTBUA COBCTBEHHbIX MCCEA0BaHUI C YHETOM STUYECKUX HOPM U 3KOIOTUYECKUX
TpeboBaHuiA;

dHaNn3npoBaTb U NCNOJIb30BATb B PELLEHNN yLIe6HbIX N nccnenoBaTeNIbCKUX 3a4a4 MHd)OpMaLI,MI'O o
COBPEMEHHbIX UCCNeaoBaHUAX B 6MOI'IOFMM, meagnuuHe,;

NCNOo/b30BaTb NPMOBPETEHHbIE KOMNETEHUMWN B NPAKTUYECKOM AeATENbHOCTU U NOBCEAHEBHOMN XKU3HM
ANA NpuobpeTeHns onbiTa A4eATeIbHOCTHY, NpeaLlecTsylowei NpodeccMoHanbHOM, B OCHOBE KOTOPOWA
NEXUT BUONOINA KaK yuebHbIN NpeamerT.

TemaTnyeckoe naaHMpoBaHue



Ne Tema Konu-yectBo-4yacos Popma npoBeaeHUs  DNEKTPOHHbIe obpasoBaTesibHble
pecypcol

1. BeeaeHue. 2 Nekuunahttps://globallab.org/ru

2. Pasgen |. Buonornyeckmne cucTemsl: KaeTka, OpraHusm. https://resh.edu.ru/
https://iu.ru/video-lessons https://educont.ru/

lnasa 1. Monekynbl n Knetkn 7 NabopaTtopHan pabota

Ypok- nccnegosaHme CemuHap https://uchi.ru/
lnasa 2. KneTouHble CTPYKTYpbl U UX GYHKLUK

6 NabopaTopHasa pabota

Ypok- nccnegosaHme CemumHap https://resh.edu.ru/ https://iu.ru/video-lessons https://educont.ru/
lhasa 3. NHausuayanobHoe

pa3BUTUE U PA3MHOMEHME OPraHN3MOoB6 NabopatopHaa pabota Ypok- uccnegosaHme CemmHap
https://uchi.ru/

3. Paspen Il. OCHOBHble 32KOHOMEPHOCTU HAaCAeACTBEHHOCTU U
U3MEHYUBOCTMW. https://resh.edu.ru/ https://iu.ru/video-lessons https://educont.ru/

lnaBa 4. OCHOBHble 3aKOHOMEPHOCTU ABNEHUI

HacneaCcTBEHHOCTHU.
8 NabopaTtopHasna paboTta YpoK- uccnegoBaHue
CemuHap https://resh.edu.ru/ https://iu.ru/video-lessons https://educont.ru/

fnasa 5. leHeTnKa yenoseka 4 NabopaTtopHas pabota YpoK- nccnegoBaHue
CemuHap https://uchi.ru/

MosTopeHue u 06obueHne 1 KoHdepeHuusa https://uchi.ru/

WUToro: 34

NMoypoyHo-TemaTUyeckoe naaHupoBaHue Ha Ka)K,D,bIVI roa 06yLIEHMF| A3aHO B MNPUNOKEHNN.

TemaTunyecKkoe NAaHMpPOBaHMeE 3aHATMI 3 Kypca «MpakTuKym no 6uonornm» 10 Knacc (yraybneHHbIn
YPOBEHb)

34 yaca (1 4ac B Hegento)



Ne

ypoKa Tema ypoKa Konunyectso

yacos

BeeseHue. (2uac)

1. BBoaHbI MHCTpYKTaxK no T/b npu paboTte B KabuHeTte Guoaoruu.
Mpasuna obopmaeHns nabopaTtopHbix pabot. 1

2. MeToabl BMONOrMYECcKUX Uccie0BaHNNA. 1

Pasgen |. BUOTOTMYECKME CUCTEMbI: KNTIETKA, OPTAHU3M ( yac)
lnasa 1. Monekynbl 1 Knetku (7 yacos)

3. Benku. Yrnesoabl. MoHocCaxapuabl, oiMrocaxapuapl U noancaxapugbl. Jinnngbl. Pabota Ne 1.
O6HapyxeHne 6enKoB, yrnesoaoB, MMNUA0B U

BUTAMMHOB B BMOI0rMyeckmnx ob6bekTaxl

4. HykneunHosble kucnotbl. HK: cTpoeHmne, cBOMCTBa, mecTononoxkeHune, GyHkLmn. Pabota Ne 2.
BbioeneHne

0,Ee30KCUMHYKNeonpoTenaa U3 TKaHu nedeHun. KayecteeHHasa peakuma Ha AHK. 1
5. PeweHune 3aga4 No MonekynspHoi reHeTuke. OnpegeneHue

nocne[0BaTeNbHOCTU HYKNEoTUA0B B monekyne JHK. 1

6. PeweHune 3aga4 Ha npuMeHeHWe npasuaa Yapradpda. 1

7. PeweHwne 3apay Ha onpegeneHne nocneaoBaTe/IbHOCTU HYKNeoTUA,0B B
monekynax n-PHK, T-PHK. 1

8 PeweHne buonornyeckux 3agau 1

9. PeweHwne 3apa4y Ha onpeseneHne MONEKYAAPHOM MAcCbl MONEKYA

6enka U ANUHbI Kogupytollero reHa. 1

Fnasa 2. KnetouyHble CTPYKTYpbI U UX GyHKLUMM (6 YacoB)

10. CoBpemMeHHble MeToAbl U3ydyeHUna KneTku. Pabota Ne 3. YcTpoicteo
CBETOBOr0 MMKPOCKOMNA M TEXHMKA MMKPOCKONMPOBaHMA. 1
11. OCHOBHbIe YacTu U opraHouabl KNeTkn. PaboTa N2 4. OcO6eHHOCTM CTPOEHMUA KNETOK NPOKApMUOT

M 3yKapuoT. KNeTKM pacTeHni u
*KUBOTHDIX. 1

12. OcHOBHble YacTu 1 opraHouabl KneTku. Pabota Ne 5. CTpoeHue



KNEeTKW. Pasmepbl KNETOK U BHYTPUKAETOUYHbIX CTPYKTYp 1

13. CtpoeHue 1 dpyHKuMmM bruonormdecknx membpaH. Pabora Ne 6.
dur3monormyeckmne cBOMCTBA KNETOYHOM MembpaHbl. 1

14. CtpoeHue 1 dpyHKuMmM xpomocom. Pabota Ne 7. Xpomocombl
mnekonutawowmx. Kapyuotmn. 1

15. CtpoeHue 1 dpyHKuMmM xpomocom. PaboTa Ne 8. fMraHTCKMe XPOMOCOMbI B C/TIOHHbIX XKese3ax
JIMYNHOK KOMapa XMPOHOMYCa

(moTbing). 1

lnasa 3. UHAMBUAYaNbHOE Pa3BUTUE U PA3MHOMKEHME OpraHM3MoB (6 4acoB)

16. [Oenenune knetkn. Mutos. ®asbl muTto3a. Pabota Ne9. Mutos B 1
KNeTKax KopeLuKa yKa.

17. PeweHune 3aga4 IMHNKM 27 Ha onpegeneHne XpoMocom B pasinyHble

¢dasbl mutosza. 1

18. Melio3. ObpasoBaHUe NoN0BbIX KneToK. Pabota Ne 10. U3yueHue

Mel03a B MNbl/IbHMKaxX LLBETKOBbIX pacTeHuit. 1

19. PeweHune 3aga4 amHum 27 EMN3 Ha onpegeneHne XpOMOCOMHOTO

Habopa B pasnunyHble ¢asbl menosa. 1

20. Pabota N2 11. Meio3 1 pa3BUTUE MYKCKUX NOJIOBbIX KNeToK. 1

21. Pabota Ne 12. CnepmatoreHes u oBoreHes. CTpoeHMe NooBbIX

KNeTok. HayanbHble ctagnun apobnerHuns anuexknetkn. 1

[1l. Pa3sgen OCHOBHble 3aKOHOMEPHOCTU U HacneaCTBEHHOCTH

lnasa 4. OCHOBHble 3aKOHOMEPHOCTM ABIEHNI HacNeACTBEHHOCTM (8 Yacos)

22. Pabota Ne13. po3odmrna Kak 06beKT reHeTUYECKUX UCCNea0BaHUN.

MocTaHOBKa MOHOMMHBPUAHOIO U AUIMBPUAHOIO CKpeLmBaHuii. 1

23. PeweHune 3aga4 Ha MOHOTMOPUAHOE M AUTMbpUAHOE CKpewmBaHue. 1

24, Pabota Ne 14. AHanu3 Hacnea0BaHUA NPU3HAKOB B NEPBOM NOKOJIEHUU MOHOTMBPUAHOIO U
ANrMbpuaHoro ckpeLmBaHnin. MocTaHoBKa onbiTa

Ha HacnegoBsaHUe, cuensieHHoe C N0J1I0M. 1

25. PeweHune 3apay. HacnepoBaHue, cuenneHHoe ¢ noaom.1



26. Pabota Ne 15. AHanm3 Hacneo0BaHUA MPU3HAKOB BO BTOPOM NMOKOJIEHUM MOHOTMBpMAHOro U
ANTMBPUAHOrO CKPELMBAHUN.

lNocTaHOBKa OMbITa Ha cCUEN/IEHHOEe HacneA0BaHMe. 1
27. PeweHue 3aga4. AHaNM3 Hacne[0BaHMA NPU3HAKOB BO BTOPOM

NOKONEHUM NPU MOHO- U AUTMBPULAHOM CKpewmBaHumn 1

28. Pabota Ne 16. AHann3 Hacnen0BaHWA BO BTOPOM MOKOEHUMU
NPU3HAKOB, CLUENIEHHbIX C MOJ0M. [TOCTAaHOBKA OMbITa Ha KPOCCUHTOBEP. 1
29. PeweHue 3agay. CuenneHHoe HacnegoBaHume. 1

lnaBa 5. leHeTuKa Yenoseka (4 yaca)

30. Pabota Ne 17. leHOMHbIe 1 XPOMOCOMHbIe MyTaumn. 1

31. Pabota Ne 18. KapuoTtun yesnoBeka. «XpoOMOCOMHble 6onesHM
yenoBeKa». 1

32. CocTaBneHMe poaoCnoBHOM YenoBeka. 1

33. PeweHune 3agay Ha cocTaBNeHME POAOCAOBHbIX YENOBEKA. 1

0O606uweHne 1 nosTopeHue (3 yaca)

34, 0O606ueHne 3HaHUM obydyarowmxes. 1

YyebHO-MeToANYECKUN KOMNNEKT

YuebHUKM:

Buonorua. 10-11 knaccbl: yyeb. ans obueobpasosaT. opraHusaumii: yrayb. yposeHb: 8 2 4., 4.1/
(N.M.BopoauH, /1.B Bbicoukas, r.M.Abimwng, n ap.); no pea. B.K.LLymHoro u I.U. Abimwmua. M.:
MpoceeweHune, 2019. 303 c.:un.

O6uwas 6monorua. Mpaktnkym. 10-11 knaccbl. YuebHoe nocobue ana obuieobpasoBaTenbHbIX
opraHusaunit: yrnybneHHbii yposeHb. I.M.AbiMmwinu, O.B.CabnunHa, J1.B.Bbicoukas, N.M.bopogunH. M. :
MpoceeweHune, 2019.



