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ITosicHuTeAbLHASA 3aMUCKA
AKTYaJbHOCTb JAHHOT'O KypcCa MOAKPEIUISIeTCST TPAKTUYECKOM 3HAaUMMOCTBIO M3y4YaeMbIX
TEM,UTO CIIOCOOCTBYET MOBBIIIEHNIO MHTEpPEeca K ITO3HAHMIO OMOJIOTMM ¥ OPUEHTUPYET Ha BbIOOD
npoduisg ooyueHuss. Y 0Oy4aromMXCs CK/IaAbIBAeTCS II€pBOE€ IPENCTaBjeHMEe O TBOPUYECKON
Hay4YyHO- MCCJeNOBaTe/NbCKOM [eSITeJbHOCTM, HAaKalJIMBAIOTCSI YMEHMSI CaMOCTOSITEeIbHO
paclMpsITh 3HAHNUS .
IlaHHBIVI KypC COMepsKaTeJIbHO CBSI3aH C KypcaMy MaTeMaTuKy, GU3MKU U XUMUH, T. €.
HOCUT MHTEIPUMPOBAHHbIM XapakTep U CIOCOOCTBYeT pasBUTUIO €CTECTBEHHO-Hay4YHOTr'O
MMPOBO33peHust yyaryxcs. [Iporpamma Kypca HOCUT ITPaKTUMKO-OPUEHTMPOBAHHbIN XapaKTep C
3JIeMEHTaMM Hay4YHO-VMCCIeA0BATeIbCKOM AesITeIbHOCTM.
Kypc mo3BossieT OCyIIeCTBISATb MeEXIIpeAMEeTHble CBSI3M C IpeaMeTaMu: XUMUEN,

(pusukoi1, reorpacduein 1 6UOJIOrMEeN, IKOJTOIMEI.
Vcnonbp3oBanue o6opymoBaHusi LieHTpa «Touka pocTra» Ipy peanmusalyy IaHHOM

paboueii MporpaMMbl ITO3BOJISIET CO3[IaTh YCJIOBMUSI:
e IIJIT pacLIMPEHMS] COEePsKaHMsI IIKOJIbHOTO 6M0JIOrMUYeCcKOro o6pasoBaHms;
e IJI1 TIOBBILIEHMSI TIO3HABATEJIbHOM aKTUMBHOCTM OOYYaIOIIMXCS B €CTeCTBEHHO-HAyYHOM
obJacTu;
e VI PasBUTHUSI JIMYHOCTM pebeHKa B IIpolecce OOydeHus] OMOJIOTMM, €ro CIIOCOOHOCTEN,
(bopMUpOBaHMS U YIOBJIETBOPEHMSI COLIMAIBHO 3HAUMMBIX MHTEPECOB U MIOTPEOHOCTEN;
11 pabOThI C OJAPEHHBIMM IIIKOJIbHUKAMM, OPTaHM3aALMN X PA3BUTHS B Pa3IMUHBIX 00IaCTIX
06pa3oBaTeIbHOM, TBOPUECKON AeITeIbHOCTM.

[Tpumensis 1mudpossie nabopaTopuy «ToukM pocTa» Ha 3aHATUSAX HTAHHOTO Kypca,
oOyuallyecss CMOTYT BBIITOJHUTb MHOSKECTBO JIaGOpaTOPHBIX pabOT M SKCIEPUMMEHTOB IO
MporpaMme CpemHesi IIKOJIbI.

[Tporpamma Kypca «IIpakTukyMm 1o 6mosiormu» paspaboOTaHa Ha OCHOBE HOPMATUBHBIX
IOKYMEHTOB:

Pabouast mporpamma  Kypca «IIpaktukym mo 6mosyormm» B 10 Kiacce ¢ yriryGJI€HHBIM
u3yuyeHneM paspaboraHa Ha ocHoBaHuM @DemepasbHOV TPOrpaMMbl CpeIHEro  oOIIero
obpazoBaHusl MO Ouosioruy (yryiyOJIEHHBI YPOBEHb) M aBTOPCKOV IPOTPaMMbl CpPEIHETO
obiiero obpaszoBanust mo 6mosnorun 10-11 kmaccel (yriry6yieHHbIM ypOBeHb), aBTOpbl: [.M.
HOpmviar, O.B. Cabimmnaa. M.: ITpocsemenne, 2020.

Pabouas nmporpamma cocTaBjieHa Ha OCHOBE HOPMAaTHBHO-TTPABOBBIX JOKYMEHTOB

— 3akoHa P® «O6 obpaszoBanum» Ne 273 ot 29.12.2013 r.

— ®@enepasibHOTO roCyIaPCTBEHHOTO 06pa30BaTeIbHOTO CTaHAApTa 0611Iero o6pa3oBaHms U
Hayku Poccuiickon ®@enpepanym ot 17 mexabpst 2010 Ne 1897

— @OyHIaMeHTaJbHOTO SiFpa CoepsKaHMs 0OIIero 06pasoBaHMms;

—  ®denmepasibHOTO TepeyHsT YUeOHMKOB, PEKOMEHIOBAHHBIX MMHMCTEPCTBOM OOpa3oBaHMs
u Hayku Poccuiickon @emepanyy K MCIIOJb30BaHMIO B 0OPa30BaTeIbHOM ITIpollecce B
006111e00pa3oBaTeIbHBIX YUPEKIEHUSIX

— Aproper: I'M. emvium, O.B. Cabmmua (buonorust. Paboume mnporpammbr. 10-11
KJIacChl: ABTOPCKOM TporpaMmbl 1o 6mosioruu myis 10-11 kmaccoB OV. VriyGneHHbIN
ypoBeHb. yuebHOe 1mocobue ajst o0leoOpasoBaTe/bHBIX OPraHM3aluil: yIriyOJIeHHbI
ypoBeHb. - M.: IlIpocBemienne, 2019 r1.), MOJHOCTBIO OTpaskamollasi CcoaepsKaHye
[IpumepHOI TpOrpaMMBblI.

— OcHOBHOI 06pa3oBaTe/bHOM IMPOrpaMMbl cpefHero ob6iero ob6pasosanus MKOY -
rumMHasust Ne 6

—  VYue6Hnoro miaHa MKOVY - rumuasust Ne 6.



Lean u 3amauy mporpaMmsbI

Lean mporpamMmmel.

PasButh y y4yammxcsi MHTepeC K OMOJOTrMYeCKMM HayKaM U OIpee€HHbIM BUIAM
MPaKTUYECKO AESITeIbHOCTM (MeOulMHe, JabopaTOPHbIM MCCIEIOBAaHUSIM U JP.), BBIIBUTH
MHTEPEeChI U MIOMOYb B BbIOOpE MTPOodMJisS B CTapIlieM 3BeHe

3agaumn:

IIO3HAaKOMMUTD C COBpE€MEHHbIMU MeTogamMum Hay4YHOI'O uccjienoBaHMsd,
MPUMEHSIOIIMMUCS  TIPU  U3y4YeHUM (U3NOJOTUYECKUX IPOIECCOB OpraHm3ma
YyeJIOBEeKa;

BOOPYKUTD YUAIIMXCS HABbIKaMM CaMOHAOJIIOEHMS 1 JTaOOPATOPHBIMY HAaBbIKAMIU;
O3HaKOMJIeHue o6yqa}oumx051 C OTKPBITUAMMU, CHOEJIaHHBIMU B O6J'[8.CTI/I dHaTOMUmM unu
(usmonorum;

paciMpeHue 3HaHUM yJYalyxcs o 61MoIornmy;

pasBUTHE MO3HABATEIbHBIX MHTEPECOB M MHTEJIJIEKTYAJIbHBIX CITIOCOOHOCTEN YUaIlmXcs,
dbopmupoBaHys 1300peTaTeIbCKOr0, KpeaTMBHOI0, KPUTUUECKOTO MbIIIIEHNS,

pasBuTHs  (QYHKIMOHAJIbHOM T'PAMOTHOCTM Y OOydYalommxcs, B TOM 4YMUCJIe
€CTeCTBEHHOHAYYHOM, B IPOLIeCCe YCBOEHMS 3HAHUI 00 OCOOEHHOCTSIX CTPOEHUS U
SKU3HEEeSITEIbHOCTY pacTeHUi, MHOTO0Opasum, MpUMHIMIIAX KiIacCubuKauuy, 3SHaYeHn
pacTeHu! B IPUPOAE U B XO3SVICTBE, Pa3BUTUM PACTUTEILHOTO MUPA;

OBJIaJ€HMEe YMEHUAMNU Ha6J'[IO,ILaTb 6I/IOJ'IOI‘I/I‘-IGCKI/IG SIBJIEHWS, IIPOBOOUTD 6MOJIOFI/I‘-I€CKI/I€
9KCIIEPMMEHTBI, OTPakaTh Pe3yJIbTaThl CBOMX HAOIIOAEHMIA.

Pabouast mporpamma 351eKTMBHOrO Kypca «IIpaktukym mo 6monormm» pgias 10 kmacca

CJIY>)KUT HETOCPeCTBEHHBIM ITPOAOJDKEHMEM TPOTPaMMbl Kypca OMOJIOTUM CPEIHEN  IIKOJIbI
(10-11 knaccoB).
O6iiiee komuecTBO yacoB - 34. B Hememio B 10 kimacce (yriy6JieHHbIV YPOBEHb) COCTaBJISIET

lyac



Copepxanue kypca «lIpakrukym no 6mosiorum»

Buosnorus kak KomMILIeKe HayK O )KHBOil Ipupoae

buonorus kak komiuiekcHas Hayka. CoBpeMeHHble HampaBjieHHs B Ouosoruu. CBs3b
Ouosnoruu C IpyruMu HaykamMu. BrelmoiHeHHe 3aKOHOB (DM3MKHM M XMMHHU B JKMBOH MPHUpPOJE.
Cunmes ecmecmeeHHO-HAYYHO20 U COYUOSYMAHUMAPHO20 3HAHUS HA COBPEMEHHOM >Smane
pazeumusa yusuruzayuu. llpaktnyeckoe 3HaYCHUE OMOJIOTUIECKUX 3HAHUH.

buonoruueckue cucCTeMbl Kak MpeaMeT u3ydeHHs Ouojorud. OCHOBHBIC MPUHIUIIBI
Oopranu3aii ¥ QyHKIIMOHUPOBAHUS OMOJIOTHUECKUX CHCTEM. Buonozuueckue cucmemvl pa3Hbix
VpoeHelU Op2aHu3ayuu.

['mnore3bl W TeOpuH, MX POJNb B (HOPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOMN
KapTUHBl MHpa. MeToapl HaydHOrO MO3HAHUS OPraHUYeCKOro Mupa. OJKCHEpUMEHTAJIbHbIC
METO/IbI B OMOJIOTHH, CTATUCTUYECKAst 00padOTKa TaHHBIX.

CrpykTypHbIe U GyHKIHOHAJIbHbIC OCHOBBI KU3HHU

MouiekynsipHble OCHOBBI KU3HH. MakpolJieMeHThl U MHKpOeMeHThl. Heopranmueckue
BemecTBa. Boga, ee ponb B kuBoW mpupone. I'mapodunbHOoCcTs U TUAPOGOOHOCTH. Pob
MUHEPAJIBHBIX cosied B KieTke. OpraHuyecKkue BEIEeCTBA, IOHATHE O PETYISpHBIX U
HEPETYyJISPHBIX OuomnonuMepax. YTiaeBoabl. MoHOcaxapuibl, OJUTOcaxapyuabl U MOJIMCaXapUIbl.
Oyukuuu yriaeBojaoB. Jlunuapl. ®@yHkiuu aunuaos. benku. @ynknum OenkoB. MexaHu3Mm
neiictBust pepmentoB. Hyknennossie kucnotel. JJHK: crpoenue, cBoiicTBa, MECTOINONOKEHHE,
¢ynkuuu. PHK: crpoenue, Bunpl, pynkuuu. AT®: crpoenne, pynkmun. pyrue oprannyeckue
BelllecTBa KiIeTkH. HaHoTexHOoIoruu B OUOJIOTHH.

Knerka — cTpykTypHas u (QyHKIMOHAIbHAS €AWHUIA OpraHu3Ma. Pazsumue yumonozuu.
CoBpeMeHHbIE METO/bl M3yUeHUsl KJIeTKU. KieTouHas Teopusi B CBETE€ COBPEMEHHBIX JAHHBIX O
CTPOCHUU U QYHKUUAX KICTKH. Teopus cumbuoceneza. OCHOBHBIC YAaCTH M OPTaHOMUBI KIETKH.
Crpoenre u ¢pyHkuuu O6uonorndeckux memOpan. Lluromnasma. SAnpo. CtpoeHue u QyHKIUU
xpoMocoM. MemOpaHHble 1 HeMeMOpaHHble opraHouibl. [{utockener. Bxntouenus. OcHOBHBIE
OTJMYUTENbHBIE OCOOCHHOCTH KIETOK NpoKapuoT. OTIWYMUTENbHbIE OCOOEHHOCTH KJIETOK
AYKapuoT.

Bupycsl — HekinerouHas gopma xu3HH. CriocoObl neperaun BUPYCHBIX MHPEKIUH U Mephbl
npo(UIaKTUKK BUPYCHBIX 3a005ieBaHul. Bupyconoeus, ee npakmuieckoe sHavenue.

Knerounslii merabonu3m. depMeHTATUBHBIN XapakTep peakluil oOMeHa BelIecTB. DTallbl
HHEPTreTUYECKOro ooOMeHa. AdpoOHOe U aHaIpOOHOE NbIXaHHe. Pollb KIETOYHBIX OPraHOUIOB B
npoleccax dHepreTuyeckoro oomeHa. ABTOoTpodsl U rereporpodsl. dotocunHtes. Dasbl
¢dorocuHTe3a. XEMOCUHTE3.

HacnenctBennass uHpopmanus M ee peanu3anus B KIeTKe. ['eHeTHMYeckuil Kop, ero
CBOICcTBa. DBOMIOLUS MpecTaBiIeHni o TeHe. COBpeMEHHbIE MPEACTAaBICHUS O T€HE U FeHOME.
buocunre3 Oenka, peakIM MaTpUYHOrO CHHTe3a. Perymsmus paOoTbl T€HOB U IMPOLECCOB
oOMeHa BemlecTB B KieTke. ['eHHas WHKEHepus, TeHOMHUKa, npomeomuxa. Hapywenue
OUOXUMUYECKUX NPOYECCO8 8 KIlemKe NOO GIUAHUEM MYMALEHO8 U HAPKO2EHHbIX BeUeCms.

Knerounelii 1mukin: wuHTepdaza u ageneHue. Muto3, 3HaueHHEe MuUTO3a, (a3bl MHTO3a.
ComaTnueckne W TIONOBBIE KJIETKH. Melio3, 3HaueHue Meitoza, (assl Mmeiioza. Meio3 B
KU3HEHHOM IIMKJIE OpraHu3MoB. POpMHUpPOBaHHE MOJOBBIX KJIETOK Yy LIBETKOBBIX PAacTeHUN U
MO3BOHOYHBIX JKUBOTHBIX. Pezynsayus Oenenus Kiemok, HApYWeHUs pe2yisiyuu KaK npuyuHa
3a6onesanuii. Cmeoiosvie KiemkKu.

Opranusm

Oco0OeHHOCTH  OJTHOKJETOYHBIX, KOJOHHAJIbHBIX W  MHOTOKJIETOYHBIX OPTraHHU3MOB.
B3aumocBsI3b TKaHEH, OPraHoB, CHCTEM OPTaHOB KaK OCHOBA LIEJIOCTHOCTH OpraHU3Ma.

OcHOBHBIE TIPOLIECCHI, TPOUCXOSAIINE B OpraHU3Me: MUTAaHUE U MUILEBApEHHE, JBUKECHHE,
TPaHCIOPT BEULIECTB, BBIAEICHHUE, PA3APaXUMOCTh, peryisuus y opraHuzMoB. [loanepskanue
rOMeOocCTa3a, MPUHIUI 0OpaTHOM CBS3H.



PasMHOkeHUE opranu3MoB. becrnonoe u 1onoBoe pasMHOXKEeHME. JJBOWHOE OIUIOJOTBOPEHUE
y LBETKOBBIX pacTeHWil. Buibl omaonoTBopeHUs Yy >KUBOTHBIX. CrocoObl pa3MHOXKEHHS Y
pacreHnii W xKuBOTHBIX. Ilaprenorene3. OnHTOorenes. OMOpHOHATBHOE  pa3BUTHE.
[ToctambOpuonansHoe pasButHe. lIpsmoe u Henpsmoe pa3ButTue. JKU3HEHHBIE LMKIBI Pa3HBIX
TPYIII OpraHu3MoB. Perynmsanus MHIAMBUAYAIbHOTO pa3BuTUA. lIpyuuMHBI HapyIIeHU pa3BUTHUSA
OpraHU3MOB.

Hcropysi BO3HMKHOBEHUsS M DPa3BUTHUs TI'€HETHKH, METOAbl TE€HETHKHU. | eHeTndeckue
TEPMHUHOJIOTHS U CUMBOJIMKA. ['eHotun u ¢eHoTur. BeposSTHOCTHBIA XapakTep 3aKOHOB
FEHETUKU. 3aKOHbl  HaciencTBeHHOCTH ['. MeHuenss M yciloBHS MX  BBIIOJHEHMSL.
[{uronornyeckue OCHOBBI 3aKOHOMEPHOCTEH HAaclleOBaHUA. AHAIU3UPYIOUIEE CKPEIIMBaHUE.
XpoMmocoMHass Teopusi HacieACTBEHHOCTH. ClLEmIeHHOe Haciel0BaHUuEe, KpPOCCHUHTOBEP.
Onpenenenne mnona. CHEIUIEHHOE € IOJIOM HacieloBaHHWE. B3auMoaeicTBUE aUIeNbHBIX U
HEaUICJIbHBIX T'€HOB. ['€HeTHMYeCKHMEe OCHOBbI WHIUBUIYAIIBHOIO PpAa3BUTHS. [ enemuueckoe
Kapmupoganue.

I'eneTnka 4esloBeKa, METOJbl M3yYEHUs I'€HETUKHM YEIOBEKa. PErnponyKTHBHOE 310pPOBbE
yenoBeka. HacnencTBeHHble 3a00JeBaHUS YETIOBEKA, UX MpeayNnpexaeHue. 3HaueHue TeHeTHKU
JUISL METULIMHBI, STUYECKUE acTIeKThl B 001aCTU MEAULIMHCKONW F€HETHUKH.

I'enorun u cpena. HenacnencrBenHas u3MeHuMBOCTb. HopMma peakuuu Ipu3HaKa.
Bapuauuonsslii psiq W BapuanMoHHas KpuBas. HacneacTBeHHas W3MEHUYMBOCTh. Bubl
HACJIEICTBEHHOW HM3MeHUYMBOCTH. KoMOMHAaTHBHAs W3MEHUMBOCTh, €€ HCTOYHHKH. Myranuu,
BUJBI MyTauuid. MyrareHsl, HMX BIMSHHE HAa OpraHu3Mbl. MyTanuu Kak IpU4YMHA
OHKOJIOTUYECKUX  3aborneBaHuil. BHesgepHas  HacleICTBEHHOCTb M W3MEHYHBOCTb.
Onueenemuxa. brnobe30macHOCTb.

IIpumepHBIi epedyeHb 1a00PaTOPHBIX U MPAKTHYECKUX Pa0oT (HAa BHIOOP y4yuTe/I:):

Vcrionp30BaHue pa3IMyHbIX METOAOB NPU H3yYCHUN OMOJIOTHIECKUX OOBEKTOB.

TexHHKa MUKPOCKOTTHPOBAHHUSI.

V3y4eHne KIETOK pacTeHUH M )KUBOTHBIX IO MEKPOCKOTIOM Ha TOTOBBIX MHKpOITperapaTax
U UX OTHCaHUE.

[TpuroToBneHne, pacCMaTpUBaHUE M OMIMCAHNE MUKPOIIPETIapaTOB KIETOK PACTCHHN.

CpaBHeHHUE CTPOCHHUS KJIETOK paCTEHHI, )KUBOTHBIX, TPUOOB U OaKTEpUH.

W3ydeHne ABMKCHUS [TUTOILIA3MEI.

M3ydeHue mia3Monu3a 1 JAemaa3MoIin3a B KIeTKaxX KOXKUIIBI JTyKa.

N3yuenne ¢GepMEHTaTUBHOTO pACHICIICHUS TEPOKCHIA BOJOPO/Ja B PACTUTENBHBIX M
JKUBOTHBIX KJIETKAX.

Obnapysicenue 6e1K08, yeneso008, TUNUO08 C NOMOWbIO KA4eCMEEeHHbIX PeaKyull.

Buvioenenue /[HK.

M3yueHne KaTaInTHYECKON aKTUBHOCTH ()epPMEHTOB (Ha IPUMEpPE aMUIIa3hl T KaTalla3bl).

HaGmronenne MuTo3a B KJIeTKaxX KOHYMKA KOPEIKa JTyKa Ha TOTOBBIX MHKpPOIIpernapaTax.

U3zyuenue Xxpomocom Ha 20mMmoGvIx MUKPONPEnapamax.

W3ydenue cTaauii Meiio3a Ha TOTOBBIX MUKpOIIpenapaTax.

M3yueHne CTpOCHHUS TIOJOBBIX KIETOK Ha TOTOBBIX MHKpOTIpenapaTax.

Pemenue sneMeHTapHBIX 33724 IO MOJICKYJISIPHON OMOJIOTHH.

BEIsBIICHHE TIPU3HAKOB CXOCTBA 3aPOJIBINICH YeJIOBeKa U JPYTUX MO3BOHOYHBIX KHBOTHBIX
KaK JI0Ka3aTeIbCTBO UX POJICTBA.

CocraBieHne 3JIEMEHTaPHBIX CXEM CKpEIINBaHUSI.

Pemienune reneTrueckux 3aad.

H3zyuenue pe3yibmamos MOHOSUOPUOHO2O0 U OUSUOPUOHO2O CKPEeWUBAHUSL Y OPO30PUTDL.

CocraBiieHre U aHAIIU3 POJIOCIOBHBIX YEIOBEKa.

N3ydeHne n3sMeHYnBOCTH, MOCTPOCHHUE BAPUALIMOHHOTO PsiJia U BAPUALIMOHHON KPUBOM.



IInanupyemble pe3ybTaThl OCBOCHHS NIPOrPAMMBI JJ1eKTHBHOIO Kypca

B pesynbrare uzydenus Kypca

oOyuaromuiicsa 10 kiacca Ha yriiy0JIeHHOM YPOBHE HAYYHMTCS:

—- OIICHUBATh POJIb OMOJIOTUYECKUX OTKPBITUI M COBPEMEHHBIX MCCIICAOBAHUI B Pa3BUTHH
HayKHU U B [IPAKTUYECKON JEATEIbHOCTH JIIOJIEH;

—OLICHUBATh POJb OMOJIOTUU B (POPMUPOBAHHHM COBPEMEHHOW HAyYHON KapTUHBI MHpa,
POTHO3UPOBATH MEPCIIEKTUBBI Pa3BUTHUS OUOJIOTHH;

—IpPOBOAUTH Y4€OHO-HUCCIIENOBATENIbCKYIO JIEATEIbHOCTh 10 OHOJOTMH: BBIIBUraTh
TUIOTE3bl, MJIAaHUPOBaTh paboTy, OTOMpPaTh M MPeoOpa3oBbIBATH HEOOXOAUMYIO MHGOpPMAIHIO,
IPOBOAMTH AKCIEPUMEHTBI, HHTEPIPETUPOBATh pPE3YJIbTAThl, JA€JaTh BBIBOABI Ha OCHOBE
MOJIyYEHHBIX PE3YJIbTATOB;

—BBISABIIATH M1 00OCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEH OpTraHU3aIlUH
YKU3HU;

—yCTaHaBJIMBAaTh CBS3b CTPOCHUSI M (YHKIIMI OCHOBHBIX OMOJOTMYECKHX MaKpOMOJEKYI,
UX pOJIb B IIPOIEcCcax KIETOYHOIO MeTabonn3ma;

—pewiaTh 3aJa4d Ha ompeneneHue mnociaenoBarenbHocTd HykieotnaoB JHK m nPHK
(MPHK), antukononoB TPHK, nmocnenoBaTensHOCTH aMUHOKHCIIOT B MOJIEKYJIe OeiKa, mpUMEeHsIs
3HAHMS O PEAKLMIX MATPUYHOTO CUHTE3a, TEHETHUECKOM KOJ1€, TPUHIUIIE KOMIIJIEMEHTAPHOCTH;

—Jle7aTh BBIBOJIBI 00 W3MEHEHUSX, KOTOpbIE MPOM30MAYT B Ipoleccax MaTpUYHOIO
CHUHTE3a B Clly4ae U3MEHEHHUsI 1ocaeaoBaresbHoCcTH Hykiaeotu10B JIHK;

—cpaBHHMBaTh (ha3bl ACTCHHUS KJICTKH, pelmarTh 33Ja4dl Ha ONpeACJICHHE W CpaBHEHHE
KOJMYecTBa reHernyeckoro marepuana (xpomocom u JIHK) B kieTkax MHOTOKJIETOYHBIX
OpPraHU3MOB B pa3HbIX (pa3ax KIECTOYHOTO IIUKIIA;

—BBISIBJIATH CYIIECTBEHHbIE MPU3HAKU CTPOCHHSI KJIETOK OPraHW3MOB pa3HbIX LAPCTB
JKUBOM MpPHUPOJBI, YCTaHABIMBATh B3aWMOCBS3b CTPOEHUS M (DYHKIUH yacTe W OpraHouaI0B
KIIETKU;

—00OCHOBBIBaTh B3aUMOCBS3b IUIACTUYECKOTO U IHEPreTUYECKOro OOMEHOB; CpaBHUBATH
MPOLECCH MJIACTHUYECKOIO U JHEPreTHYEeCKOro OOMEHOB, MPOUCXOJAIIMX B KIETKAX MKUBBIX
OpPraHU3MOB;

—OIpeAeNsATh KOJINYECTBO XPOMOCOM B KJIETKAX PACTEHUN OCHOBHBIX OT/EJIOB Ha Pa3HBIX
JTanax >KM3HEHHOTO IIUKJIa;

—pelaTh TeHETUYECKHE 3a/1a4M Ha AUTHOPUIHOE CKpELIUBaHKE, CLIETIJICHHOE (B TOM YHCe
CIIETIJICHHOE C II0JIOM) HAcCJIeJJOBaHUE, aHAIU3UPYIOIlee CKpEIlMBaHHE, NPUMEHSsS 3aKOHbI
HACJIEJACTBEHHOCTH M 3aKOHOMEPHOCTH CLEIJIEHHOTO HACJIEI0BAHHUS;

—OLICHUBATh IPAKTUYECKOE M OTHUYECKOE 3HAUYEHUE COBPEMEHHBIX MCCIENOBaHUN B
O6MoJI0THH, MEJUIIMHE, SKOJIOTUH, OMOTEXHOJIOTHH; 0OOCHOBBIBATH COOCTBEHHYIO OILICHKY;

—MPEJCTAaBIATh OMOJOTHYECKYIO0 HH(OPMAIIHIO B BUIE€ TEKCTa, TAOIHIIbI, CXEMBI, TpadukKa,
JarpaMMBbl U JIeaTh BBIBO/IBI HA OCHOBAHUU MPE/ICTaBIEHHBIX TaHHBIX; TPe0oOpPa30BbIBAThH
rpaduk, TaOIHILy, AHArPaMMy, CXeMY B TEKCT OMOJIOTUYECKOTO COACPIKAHUS.

OoOyuaromuiics 10 k1acca Ha yriiy0J1eHHOM YPOBHE IOJIY4YUT BO3MOKHOCTh
HAYYHMTbCA:

— OpraHM30BBIBATH M NMPOBOJUTH UHIUBUAYATbHYIO HCCIIEIOBATENBCKYIO ACSITENBHOCTD IO
Ouonorun (WM pa3pabaTbiBaTh WHIUBUAYAIbHBIA TPOEKT): BBIIBUraTh T'HIIOTE3bI,
IUIAHUPOBaTh PabOTy, NPOBOJUTH HKCIEPUMEHTBI, HHTEPIPETUPOBATH PE3YJbTATHI,
JIeNiaTh BBIBOJbI Ha OCHOBE IOJYYEHHBIX PE3YJIbTAaTOB, MPEACTABIATH MPOAYKT CBOUX
HCCIIeIOBaHUIM;

— IPOTHO3MPOBATH MOCIEICTBUSA COOCTBEHHBIX UCCIIEIOBAaHUN C Yy4ETOM 3TUYECKUX HOPM U
9KOJIOTUYECKHUX TPEOOBAHUH;



— aHaIM3MpOBAaTh M HCIOJB30BAaTh B PELICHUM YYEOHBIX M HCCIEAOBATENBCKUX 3a7ay
nH(OPMALIMIO O COBPEMEHHBIX HCCIIEI0BAaHUSAX B OMOJIOTUH, MEIULIUHE;

— HCIIONB30BaTh INPUOOPETCHHbIE KOMIIETEHLIMH B TPAKTUYECKOH JEATEIBHOCTH U
MOBCEHEBHOM JKM3HU JIi MPUOOPETEHUS OIbITa IESATEIBHOCTH, IPEIIICCTBYIOMICH
npodecCuoHaNbHOM, B OCHOBE KOTOPOM JICKUT OMOJIOTHS KaK y4eOHbBIN IpeMeT.

TemaTHuyeckoe NJIAHNPOBAHUE

Ne Tema Komu- ®opMma npoBeAcHUS ONEKTPOHHBIE
4eCTBO- o0Opa3oBaTenbHbIC
9acoB pecypchl
1. | Beexnenue. 1 Jlexkuus https://globallab.org/ru
2. | Pasnen 1. Buonornueckue https://resh.edu.ru/
https://iu.ru/video-lessons
I'maBa 1. Mosiekysibl U KJIETKH 7 JlaboparopHas padboTa https://uchi.ru/
Ypok- uccienoBanue
CemuHap
https://resh.edu.ru/
I'naBa 2. KneTouHble CTPyKTYpbI JlaGopaTopHas pabota hitbe i colesaons
¥ X (yHKIHH 7 YpoK- HcciieIoBaHue https://educont.ru/
Cemunap
['naBa 3. UnauBuyanbHOe 6 JlaboparopHas padboTa https://uchi.ru/
Pa3BUTHE U PA3MHOKECHUE Ypok- nccienoBanue
OpPraHu3MOB Cemunap
3. | Pazmen 1. OcHOBHBIE https://resh.edu.ru/
https://iu.ru/video-lessons
3aKOHOMEPHOCTH https://educont.ru/
HACJIEICTBEHHOCTH U
W3MCHYUBOCTH.
['naa 4. OCHOBHbBIE JlaGoparopnas pa6ora hitps:/jresh.edu.[u/

o https://iu.ru/video-lessons
3aKOHOMEPHOCTH SIBJICHUN 8 Ypok- uccieoBaHme https://educont.ru/
HACJICJICTBEHHOCTH. CemuHap
I'masa 5 . ['eneTHKa yeioBeKa 4 JlaboparopHas paboTa https://uchi.ru/

Ypok- uccienoBanue
CemMuHap
[ToBTOpeHue u 060061IeHNE 1 Kondepennus https://uchi.ru/
HUroro: 34

IToypouHo-TeMaTHYeCKOE MVIAHUPOBAHUE HA KAXKAbIH ol 00y4eHHus 1aHO B

NPUI0KECHUH.



https://globallab.org/ru
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fiu.ru%2Fvideo-lessons&post=-93294813_448&cc_key=
https://educont.ru/
https://uchi.ru/
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fiu.ru%2Fvideo-lessons&post=-93294813_448&cc_key=
https://educont.ru/
https://uchi.ru/
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fiu.ru%2Fvideo-lessons&post=-93294813_448&cc_key=
https://educont.ru/
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fiu.ru%2Fvideo-lessons&post=-93294813_448&cc_key=
https://educont.ru/
https://uchi.ru/
https://uchi.ru/

10 xaace (yriay0JeHHbIE YPOBEHb)
34 yaca (1 yac B He/IeJT10)

TemaTn4eckoe IJIAHUPOBAHUE 3aHSATHI 3 Kypca «HpaKTI/IKyM 1o 0MOJIOT UM

Ne Tema ypoka Komunyectso
ypoka 4acoB
BBenenue. (1uac)
1. Broansii unctpykTax mo T/b npu pabore B kabuHeTe OMOIOTHH. 1

Mertoabl Ononoruueckux uccuenoBanuii. [lpasuia odpopmienus
J1a00paTOPHBIX padoT.

Pazgea I. BUOJIOT'MYECKHE CUCTEMbI: KIIETKA, OPI’TAHU3M ( yac)

I'naBa 1. MouiekyJibl ¥ KJ1eTKH (7 4acoB)

2.

Jlunuaet. Pabota Ne 1. O6HapysxeHue 0eIKoB, yTriieBOJIO0B, JIUIHUIOB U
BUTAaMHHOB B OMOJIOTHYECKUX 00BEKTAX

benku. Yriaesonsl. MOHOC&X&pI/II[bI, oJMrocaxapuabl U 1ojJrucaxapuabl.

Hyxkneunossie kucnortsl. JIHK: cTpoenue, cBoiicTBa,
MecTomnonoxenue, GpyHkiuu. Padbora Ne 2. Beinenenue
JIE30KCUHYKJIEONPOTEHIa U3 TKaHU IeuyeHu. KauecTBeHHas peakuus Ha
JIHK.

Pemenue 3ana4 no mosnexynsipHoi reHetuke. OmnpeneneHue
MOCIIEIOBATEIHHOCTH HYKJICOTH10B B MoJekyne JTHK.

o

Pemenwue 3amay Ha npumenenue npasmwia Yapradda.

Pemrenue 3ama4 Ha onpeneneHue nocieq0BaTeIbHOCTH HYKICOTHIOB B
monekysax u-PHK, T-PHK.

Pemenue 3ana4 Ha onpeesieHne MOJIEKYJIIPHOU MacChl MOJIEKYJT
OesKa M JUIMHBI KOJUPYIOILEro reHa.

Mexanusm nevicteus pepmenToB. Pabora Ne 3. Karanutuueckas
AKTUBHOCTH ()EPMEHTOB B JKUBBIX TKAHSX.

I'naBa 2. Knerounble cTpyKTYpbI U UX (pyHKIHH (7 4acoB)

CoBpeMmeHHbIe MeTOIbI M3yueHHs KieTku. Pabota Ne 4. YcTpoiicTBo
CBETOBOI'0 MUKPOCKOIA ¥ TEXHUKAa MUKPOCKOIIHPOBAHMUSL.

10.

OcHOBHbBIE YacTH U opraHouisl kieTku. Padora Ne 5. OcobeHHoCcTH
CTPOEHHs KJIIETOK MPOKAPUOT U 3yKapuoT. Kierku pacrenuit u
KUBOTHBIX.

11.

OcHoBHbIE YacTu 1 opraHou bl kietku. Pabora Ne 6. Ctpoenue
KJIETKH. Pa3zMepsl KIIETOK U BHYTPUKIETOUHBIX CTPYKTYP

12.

Crpoenue u pyHKIMH Ouojorndeckux MeMopan. Pabora Ne 7.
DU3NONOTNYECKUE CBOWCTBA KIETOYHOW MEMOPAHBI.

13.

Crtpoenue u ¢pyakiuu xpomocom. Pabora Ne 8. Mzyuenue
MOp(OJIOTHH U TOACYET XPOMOCOM Ha BPEMEHHBIX Mpernaparax 3
KOPEIIKOB KOPMOBBIX 0000B.

14.

Crtpoenue u ¢pyakiuu xpomocom. Pabota Ne 9. Xpomocomsr
Miekonurammx. Kapuorun.

15.

Crpoenue u ¢pyakuun xpomocom. Pabora Ne 10. I'mrantckue
XPOMOCOMBI B CITFOHHBIX jKeJie3aX JTUYMHOK KoMapa XUpOHOMYca
(MOTBLIS).

I'naBa 3. UnauBuayaabHOE pa3BUTHE M PA3MHOKEHHE OPraHU3MOB (6 yacoB)

16.

| Jlenenne xnetku. Muros. ®asel MuTo3a. PaGota Nel 1. Muto3 B

1




KJIETKaxX KOpeIIKa JIyKa.

17. Pemrenue 3apau nuHum 27 Ha onpeeieHue XpOMOCOM B pa3iuyHbIC 1
(a3l MUTO3A .

18. Meiio3. OOpa3oBaHue 110JI0BbIX KiIeTOK. Pabora Ne 12. M3yuenue 1
Melo03a B MbUIbHUKAX IBETKOBBIX PACTEHUI.

19. Pemenue 3anay nunuu 27 EI'D Ha onpenieneHre XpoMOCOMHOTO 1
HaOopa B paznuyHble (Ga3bl Meio3a.

20. Pabora Ne 13. Melio3 1 pa3BUTHE MY)KCKHX TOJIOBBIX KJIETOK. 1

21. Pabota Ne 14. Cnepmarorenes u oBorere3. CTpOCHHE MOJTOBBIX 1
kjeTok. HavanbHble craguu 1poOieHns SHLEeKIETKH.

I11. Pa3nesn OCHOBHBIE 3aKOHOMEPHOCTH W HACJIEICTBEHHOCTH
I'naBa 4. OcHOBHbBIE 3AKOHOMEPHOCTH SIBJICHUI HacJeACTBeHHOCTH (8 yacoB)

22. Pabora Nel5. JIpo3oduia kak 0OBEKT reHETUYECKUX HCCIEIOBAHUH. 1
IToctaHoBKa MOHOTHOPHAHOTO M TUTHOPHIHOTO CKPEIIMBAHUN.

23. Pemienue 3a1a4 Ha MOHOTHOPHIHOE M TMTHOPUIHOE CKPEIIMBaHUE. 1

24. PaGorta Ne 16. Ananu3 HacinenoBaHus TPU3HAKOB B IIEPBOM MOKOJICHHUH 1
MOHOTHOPHUIHOTO U JUTHOPUIHOTO CKpermuBanuid. [loctaHoBKa OIbITa
Ha HaclleZIOBaHUE, CIICTNIEHHOE C TIOJIOM.

25. Pemenne 3anau. HacnemoBanue, clierIeHHOE C ITOJIOM. 1

26. PaGorta Ne 17. Ananu3 Hacne10BaHUs TPU3HAKOB BO BTOPOM 1
MTOKOJICHUH MOHOTHOPHIHOTO M TUTHOPHIHOTO CKPEITUBAHUH.
IlocraHoBKa ombITa HA CLEIJICHHOE HAaclleZOBAHMUE.

217. Pemenue 3anay. AHanu3 HacleqOBaHUS MPU3HAKOB BO BTOPOM 1
MTOKOJICHUU TP MOHO- ¥ TUTHOPHIHOM CKPEITUBAHUU

28. Pabora Ne 18. AHanu3 HacIeOBaHUS BO BTOPOM MOKOJICHUH 1
MIPU3HAKOB, CIICTUICHHBIX ¢ 1MOJIOM. [TocTaHOBKA OIBITAa Ha
KPOCCHHTOBED.

29. Pemenue 3anau. CrieruieHHOE HacJeI0OBaHHUE. 1
I'naa 5. I'enernka yesnoBeka (4 yaca)

30. Pa6ora Ne 19. 'eHOMHBIE U1 XPOMOCOMHBIE MyTaITUH. 1

31. Pa6ora Ne 20. Kapuotumn yenoBeka. «XpoMOCOMHbIE 00JIE3HU 1
YEJIOBEKAY.

32. CocraBiieHHE POJIOCIIOBHOM YeIoBeKa. 1

33. Pemenne 3a1a4y Ha cocTaBlieHHE POAOCIOBHBIX YEJIOBEKA. 1

O060061enne u NoBTOpeHue (3 yaca)
34. O600611eHre 3HaHUH 00yUYaIOIUXCSL. 1
Y4eOHO-MeTOAMYeCKUH KOMILJIEKT
YyeOHUKH:

1. Buonorus. 10-11 xmaccer: yueb. A o0mieoOpa3oBar. OpraHu3aIiii: yriyo. ypoBEeHb: B 2

4., 4.1 / (IL.M.bopoaun, JI.B Beicouxas, r.M./ApiMumui u ap.); no pea. B.K.Illymuoro u
I'"'N. Jpimmuna. M.: [Ipocsemenue, 2019. 303 c.:u.

O6mass  Owonorusa.  Ilpaktukym. 10-11  kmaccel.  YueOHoe  mocoOume s
0011eo0pa3oBaTeIbHBIX ~ OpraHu3aluii:  yriayoneHHbI  ypoBeHb.  [.M.[lpiminui,
0.B.Ca6nuna, JI.B.Bsicorkas, [1.M.bopoaun. M. : IIpocsemenue, 2019.
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