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IMosicHuTeIbHAS 3aNHCKA
AXTyaJTbHOCTh JAHHOTO Kypca MOAKPEIUIIETCS MPAKTHUECKOW 3HAUMMOCTBIO M3y4aeMbIX
T€M, YTO CIOCOOCTBYET IIOBBIIIICHUIO HMHTEpEca K TO3HAHUIO OWUONOTHH. Y 00yJaroumxcs
CKJIaJbIBACTCSl  IEpBOE  MPEJACTaBIEHHE O  TBOPYECKOH  HAayuHO-HCCIIEJOBATEIILCKOM
JesITeTFHOCTH, HAKATUTMBAIOTCSI YMEHHUSI CAMOCTOSATEIBHO PACIIUPATh 3HAHMUS.
JlaHHBI KypC COIEpKaTeNIbHO CBS3aH C KypcaMy MaTeMAaTUKH, PU3UKU M XUMHH, T. €.
HOCUT MHTETPUPOBAHHBI XapakTep U CIOCOOCTBYET pA3BUTHIO E€CTECTBEHHO-HAYYHOTO
MHUpPOBO33pEHHUsT oOydarommxcsi. [IporpamMmma Kypca HOCHUT MPaKTHKO-OPHEHTHUPOBAHHBIN
XapakTep C 3JeMEHTaMH HayYHO-UCCIIEI0BATEIbCKOM JAEATEIbHOCTH.
Kypc mo3BonsieT OCyIIECTBIATH MEXKIPEIMETHBIE CBSI3W C TPEAMETaAMH: XUMHEH,
¢bu3uKoii, reorpaduei 1 GMOJIOTHEN, SKOIOTHEH.
HcnonszoBanue obopynoBanus IeHTpa «Touka pocra» Npu peanu3alvi JaHHOU
paboueii mporpaMMBbI IO3BOJISIET CO3/1aTh YCIIOBHS:
* ISl paCIIMPEHUs COACPIKaHUS MIKOJIFHOTO OMOIOTHIECKOTO 00pa30BaHNUS;
* 7151 TIOBBILICHUS IO3HABATEIBHOW aKTUBHOCTH O0YYaIOIIUXCS B €CTECTBEHHO-HAYYHOM
o0JracTu;
* U Pa3BUTHS JIUYHOCTH peOEHKa B Mpolecce 00y4eHus: OMOIOTUH, €ro CIOCOOHOCTEMH,
(GbOpMHUPOBaHHUS M YIOBJICTBOPEHHS COIMAIBHO 3HAUUMBIX HHTEPECOB U MMOTPEOHOCTEH;
* Ui pabOTHI C OJAPEHHBIMH IIKOJFHIUKAMH, OPTaHNU3AIUHN MX Pa3BUTHS B PA3IMYHBIX 001aCTAX
00pa30BaTeNIbHON, TBOPUYECKON ACATEIBHOCTH.
[Mpumensss tudpoBbie naboparopun «Touyku pocTay HaA 3aHATHIX JAHHOTO Kypca,
oOyyJaruecs: CMOTYT BBIIIOJHUTh MHOXKECTBO JIAOOPATOPHBIX Pa0dOT W IKCIEPUMEHTOB TI0
porpamMme CpeaHeH MIKOJIbI.

[Mporpamma kypca «[Ipaktukym mo Ouosiormm» pa3zpaboTaHa HA OCHOBE HOPMATHUBHBIX
JIOKYMEHTOB:

PaGouas mporpamma kypca «[Ipaktukym mo Ouomorum» B 10 kimacce ¢ yriyOI€HHBIM
u3ydeHueM paspaboraHa Ha ocHoBaHuu DenepanbHOM NpOrpaMMbl CpPEJHETO OOIIEro
o0Opa3oBaHusl MO OHWOJOTHMM U aBTOPCKOM MPOrpaMMBI CpeaHEro oO0Iiero oOpa3oBaHUS IO
o6uomnorun 10-11 xmaccsl (yrinyOneHHblid ypoBeHsb), aBTopbl: [.M. Jpmvmun, O.B. Cabauna. M.:
IIpocsenienue, 2020.

Pabouas nporpamma cocTaBieHa Ha OCHOBE HOPMATHBHO-IIPABOBBIX JIOKYMEHTOB

— 3akona PO «O6 obpazoBanum» Ne 273 ot 29.12.2013 1.

— depaepanbHOrO rocyJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHIapTa 00Iero oopa3oBaHus U
Hayku Poccuiickoit ®denepaunu ot 17 nexadbps 2010 Ne 1897

— DyHIAMEHTAIBHOTO AJIpa COJEePKaHUs 00IIET0 00pa30BaAHMS;

—  ®expepasbHOTO TEPEYHsS Y4EOHUKOB, PEKOMEHJOBAHHBIX MUHHCTEPCTBOM OOpa30BaHUS
u Hayku Poccuiickoit @enepanu K MCIOJIB30BaHUIO B 00Pa30BaTENLHOM IMPOIECCE B
00111e00pa30BaTEIBHBIX YUPEIKICHUIX

— Asroper: I'M. [eimmmn, O.B. Cabnuna (buonorus. Paboume mnporpammsl. 10-11
KJ1acchl: ABTOpCKOM mporpamMMmebl 1o Ouosnoruu s 10-11 kimaccoB OY. YraoyOaeHHBII
ypOBeHb. y4eOHOEe TocoOme sl 00IIeo0pa3oBaTEIbHBIX OpraHU3alUi: YrITyOJICHHBIH
ypoBeHb. - M.: IIpocemienune, 2019 r.), MOMHOCTBIO OTpa)karouias CoAepKaHHE
[IpumepHOI pOrpaMMBL.

— OcHoBHOIl 00pa3oBaTeNbHOM NporpaMMbl cpefHero obmero oOpasoanus MKOVY
«HoBoctpoesckas CILI».

—  Yueb6Horo mnana MKOY «Hosoctpoesckast CLI».



eap ¥ 3a7a4u NPOrpaMmael

Iesab nmporpamMMmel.

Pa3Bute y ywammuxcs HHTepec K OHOJOTMYECKMM HayKaM U ONpeAeNEHHBIM BUAAM
MPAKTUYECKON JeATEeIbHOCTH (MEAMLIMHE, Ta0OPaTOPHBIM HCCIEIOBAaHUAM H JIp.), BBISIBUTH
MHTEPECHI ¥ TIOMOYb B BbIOOpE PO Il B CTapIlieM 3BEHE

3agaun:

IIO3HAKOMUTh ~ C  COBPEMEHHBIMH  METOJaMH  HAy4yHOIO  MCCJEIOBaHU,
NPUMEHSIOMMMUCS TP M3YYEeHUH (PU3MONOTHYECKHX TIPOLIECCOB OpraHu3Ma
YeJI0BeKa;

BOOPYXHTh YYAITUXCS HaBbIKAMH CaMOHAOIIOACHUS U 1a00paTOPHBIMU HaBBIKAMU;
O3HAKOMJIEHHE OOY4aloIIMUXCsl ¢ OTKPBITUAMH, CAETaHHBIMU B 00JJaCTH aHATOMUU U
(dbuzunosoruuy;

paciupeHue 3HaHu# yyamuxcs o OHMoI0ruu;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB U HHTEIUIEKTYAJIbHBIX CIOCOOHOCTEH yJaImxcs,
(dbopmupoBaHUs N300PETATENHCKOTO, KPEATUBHOTO, KPUTHUECKOTO MBILIICHUS,

pa3BuTHs  (YHKLIMOHAJIBHONH TPaMOTHOCTH y OOydaloluxcs, B TOM YHUCIE
€CTECTBEHHOHAYYHOM, B IpOIEcCe YCBOCHUS 3HAHUH 00 OCOOCHHOCTSIX CTPOCHHS M
KHU3HEJIEATEIIbHOCTH PACTeHUH, MHOI000pa3uy, MPUHLUIAX KiIacCU(UKALNKU, 3HAaUCHUH
pacTeHuil B IpUPOJE U B XO3SICTBE, Pa3BUTUHN PACTUTEIILHOTO MUPA;

OBJIaJICHUE YMEHUSMHU HaONI0JaTh OMOJIOTMYECKHE SIBIECHUS, IPOBOJUTh OMOJIOrMUECKUE
9KCIIEPUMEHTHI, OTPAXKATh PE3YJIbTaThl CBOUX HAOIIOACHUIMA.

PaGouass mporpamma snektuBHOro kypca «lIpaktukym mo Oumonorumm» ans 10 kimacca

CIIY’)KHT HEITOCPEJICTBEHHBIM IPOJIOJDKEHUEM TIPOTPaMMBI Kypca OMOJIoTuu cpeaHeit mkousl (10-
11 kiaccoB).
OO611ee koimmyecTBo 4acos - 34. B wenemro B 10 xitacce cocraBusger lyac.



Conep:xkanue kypca «I[IpakTukym mo 6mo0orum»

Buosorusi kKak KOMILIEKC HayK O JKMBOI Ipuposje

Buonorus kak kxomiuiekcHas Hayka. CoBpeMeHHble HampaBieHUs B Ouonoruu. CBs3b
OHOJIOrUM C JAPYrUMH Haykamu. BblnosHeHue 3akOHOB ()M3MKM M XMMHU B KUBOH HpUpOJE.
Cunmes ecmecmeeHHO-HAYYUHO20 U COYUOYMAHUMAPHO20 3HAHUS HA COBPEMEHHOM smane
paseumus yusunusayuu. llpakTnyeckoe 3HaUeHNE OMOJIOTMUECKUX 3HAHUH.

Buonornueckue cuctemMbl Kak MpeaMer u3ydeHus Ouonoruu. OCHOBHBIE NPUHIIMITBI
OpraHu3anu U GyHKIHOHUPOBAHUS OUOJIOIMYECKUX CUCTEM. buonocuueckue cucmemvl pazHbix
VPOSHell Op2aHu3ayuu.

['unore3sl U TEOpUH, UX pOJb B (POPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa. MeTonbl HaydyHOro IO3HAHMS OPraHWYeCKOro MHpa. ODKCIEpUMEHTAJIbHBIE
METO/bI B OMOJIOTHH, CTATHCTHYECKass 00paboTKa TaHHBIX.

CTpyKTypHbIe U (PYHKIHOHATbHBIE OCHOBBI KHU3HH

MonekynsipHble OCHOBBI >KU3HH. MakposJIeMEeHThl M MHKpOlasieMeHThl. Heopranundeckue
BemiecTBa. Boma, ee pons B xuBoil mpupone. ['miapodunbHocTs M ruapodobHocTs. Ponb
MUHEpaJIbHBIX cojlell B Kkierke. OpraHudeckue BELIECTBAa, IMOHITHE O PErYISPHBIX U
HEpEeryJIspHbIX OMonoiauMepax. YrieBojabl. MoHOcCaxapuabl, OJIMrocaxapubl U MOJUCaXapUIbL.
Oyakiuu  yraeBoAoB. Jlumuael. OyHknuu gununoB. benku. dynknum OenkoB. MexaHU3M
neiictBust GpepmentoB. Hyknennossie kucnotsl. JJHK: crpoenue, cBoiicTBa, MECTOMONIOXKEHUE,
¢bynkuun. PHK: ctpoenue, Buasl, dyakuun. AT®D: crpoenue, pyHKIuu. J[pyrue opraHndeckue
BelllecTBa KiIeTku. HanoTexHonoruu B OMOIOTHH.

Knetka — cTpykTypHas u (yHKIHOHalbHAas €JUHHUIA OpraHusMa. Pazeumue yumonocuu.
CoBpeMeHHbIE METO/bI U3YUEHHUs KJIETKU. KileTouHas Teopusl B CBETE COBPEMEHHBIX JAHHBIX O
CTpoeHUH U QYHKIUAX KIeTKU. Teopus cumbuoceneza. OCHOBHbIE YAaCTH U OPTaHOUbI KIETKH.
Crpoenne u ¢yHkuuu Ouonorndyecknx memOpas. Lluromnmaszma. Snpo. Ctpoenue u QpyHKIHH
xpomocoM. MemOpanHble 1 HeMeMOpaHHble opraHoubl. Llutockener. Bxitouenus. OcHOBHBIE
OTJIIMYUTEIbHBIE OCOOCHHOCTH KIETOK NpOKapuoT. OTIMYUTETbHBIE OCOOCHHOCTH KIIETOK
JyKapuoT.

Bupycsl — Heknerounasi ¢popma xu3Hu. CriocoObl niepeiayrl BUPYCHBIX MH(EKIUH U MEphl
po(UIAKTUKU BUPYCHBIX 3a00JIeBaHUN. Bupyconozaus, ee npakmuieckoe 3nauenue.

Knetounsnii Mmetabonu3m. OepMEHTATUBHBINA XapaKTep peakmuid OOMEHa BEIECTB. DTarbl
JHEPreTHIecKoro oomMeHa. A’pobHoe U aHa’poOHOE AbIxaHue. Poib KIETOYHBIX OPraHOHIOB B
mporeccax dSHEpreTuyeckoro obmena. ABToTpodsl U rereporpodsl. DortocuuTe3. Daszbl
¢dbotocuHTe3a. XEMOCHHTES.

HacnencrBennas mHpopManuss M ee peanu3alusi B KIETKe. ['€HeTHdyecKuil Ko, ero
CBOICTBa. DBOMIOLMS MpeacTaBiIeHi 0 reHe. COBpeMEHHbIE MPEACTAaBICHUSI O T€HE U TEHOME.
bruocunTe3 Oenka, peakuiMd MaTPUYHOTO CHHTE3a. Perymsmus pabOTBl T€HOB M IPOIIECCOB
oOMeHa BelIeCTB B KJETKe. [ eHHas WHXKEHepHs, TeHOMHKA, npomeomuxa. Hapywenue
OUOXUMUYECKUX NPOYECCO8 6 KllemKe N00 GIUAHUEM MYMAa2eH08 U HAPKO2EHHbIX Geujecms.

Knetounsnii muxi: uHTepdaza u jeneHue. MuTo3, 3HAUEHHWE MHTO3a, (a3bl MUTO3A.
CoMaruueckre M TIOJNOBbIE KJIETKA. Melo3, 3HaueHwe Meio3a, ¢das3sl Meio3a. Meiio3 B
KU3HEHHOM LIMKJIE OpraHn3mMoB. POpMUPOBaHKE IOJIOBBIX KIIETOK Y IIBETKOBBIX PACTCHHUH H
MMO3BOHOYHBIX JKUBOTHBIX. Pecynsayus oOenenus Kiemok, HapyweHus pecyisiyuu Kak NpuduHa
3a6onesanuu. Cmeonosvie Kiemxu.

Opranusm

OcoOeHHOCTH  OJHOKJIETOYHBIX, KOJOHHAIBHBIX W  MHOTOKJIETOYHBIX OpPraHU3MOB.
B3aumocBsi3b TKaHel, OpraHoB, CUCTEM OPraHOB KaK OCHOBA LIEIOCTHOCTH OpraHu3Ma.

OcCHOBHBIE TIPOLIECCHI, IPOUCXOASAIINE B OPraHU3Me: MUTAaHUE U MHILEBAPEHHE, TBUKEHUE,
TPaHCHOPT BELIECTB, BbIAEIEHUE, Pa3JpaKUMOCTh, peryisius y opranusmoB. llognepxanue
roMeocTas3a, MPUHLIUI 0OPaTHOM CBSI3H.



Pa3zmHoxkeHue oprann3moB. becrnonoe u nojaoBoe pasMHOXKEHHUE. J|BOWHOE OII0JOTBOPEHUE
y IIBETKOBBIX pPAaCTCHHH. BuIbl OIUIOMOTBOpEHHS y KUBOTHBIX. CHOCOOBI Pa3MHOXKEHHUS Y
pacteHuii ©  KuBOTHBIX. [lapTeHorene3. OHToOreHes. OMOpPHOHANBHOE  pa3BUTHE.
[TocTambpuonansHoe pazsutue. Ilpsimoe u Henpsimoe pa3BuTue. JKU3HEHHBIC IUKIBI Pa3HBIX
IpYII OpraHu3MoB. Perymsauus MHAMBUAYaNbHOTO pa3BUTUs. [IpuuMHBI HApylIEHUW pa3BUTHS
OpPraHu3MOB.

Hctoprss BO3HMKHOBEHHsS M Pa3BUTHS T'E€HETUKH, METOAbl T'E€HETUKH. |'eHeTnueckue
TEPMHUHOJIOTUS W CHUMBOJIMKA. ['eHoTHI ¥ (eHOTHI. BeposTHOCTHBIM XapakTep 3aKOHOB
FEHETUKHU. 3aKOHbl HacleACTBeHHOcTH [I. Menaens u  yclloBUS HMX  BBIIOJIHEHUS.
[uronoruyeckue OCHOBBI 3aKOHOMEPHOCTEW HACIEAOBaHUS. AHAIM3UPYIOIIEE CKPEIIUBaHUE.
XpoMmocoMHasi Teopusi HaciencTBeHHOCTH. ClLEmIeHHOe HaclelOBaHHE, KpPOCCUHIOBED.
Onpenenenue mnosa. CHEIUVIEHHOE € IOJOM HacieqoBaHHe. B3aumoneicTBUE ajuIeIbHBIX U
HEaJUIeNIbHBIX T'€HOB. [ eHeTMyeckue OCHOBBI WMHJIMBHUAYAJIbHOTO pa3BUTUA. [enemuyeckoe
Kapmupoeanue.

I'eneTuka yenoBeka, METOAbl M3YYECHMsS] T'€HETHKU 4esloBeKa. PenpoayKTUBHOE 310pPOBbE
yenoBeka. HaciiencTBeHHbIe 3a00JIeBaHMS YEIIOBEKA, UX MPEAYIPEKICHUE. 3HAUCHUE TeHETUKU
JUTSE MEJTUITUHBI, STUYECKUE aCTIeKThI B 00J1aCTH MEAUIIMHCKOW T€HETUKH.

l'enotun u cpena. HenacneactBenHas wu3MEeHUYMBOCTH. HopMma peakuuu mpu3HaKa.
Bapuanuonsbli psAx v BapualMoOHHas KpuBas. HacnmencrBeHHas uW3MEHYMBOCTb. Buubl
HAaCJEJCTBEHHON M3MeHYMBOCTH. KoMOWMHAaTHBHAsT M3MEHYMBOCTH, €€ HCTOYHUKH. MyTtammu,
BUABl MyTauuii. MyTareHsl, WX BJIMSHHME HAa OpraHu3mMbel. MyTauuM Kak [pUYMHA
OHKOJIOTHYECKUX  3aboneBaHuid. BHesgepHas  HaclIeACTBEHHOCTh W HM3MEHUYMBOCTB.
Onucenemurxa. brnobe30macHOCTb.

IIpumepHbIii epedyeHb J1a00PaTOPHBIX U NPAKTHYECKUX PA00T (HA BBIOOP yUHTeJIs1):

Hcnonb30BaHue pa3aMyHbIX METOJOB IPU U3YYEHUH OMOJIOTHYECKHX 0OBEKTOB.

TexHrKa MUKPOCKOTMPOBAHMSI.

N3yueHne KIeTOK pacTeHUH U )KUBOTHBIX MO MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpenapaTax
U UX OIMCaHHE.

[IpurorosneHue, paccMaTprUBaHKE U ONMCaHUE MUKPOIIPENAapaToOB KIETOK PACTEHHIL.

CpaBHeHUE CTPOEHHUS KJIETOK paCTEeHUM, )KUBOTHBIX, TPUOOB U OaKTepuil.

W3ydenue nBMKEHUS LUTOILIIA3MBI.

N3ydenue mnasmosnu3a u Iemia3Molin3a B KJIETKaX KOXKHUIIbI JIyKa.

N3yuenne (hepMEHTATMBHOTO pacIlEIUICHHs MEPOKCHAA BOJOPOJA B PACTUTEIBHBIX U
KUBOTHBIX KJIETKaX.

Obnapyacenue benkos, yene60008, TUNUO08 ¢ NOMOUbIO KA4eCMBEeHHbIX PeaKyull.

Buvioenenue JTHK.

N3yuenne katanuTUUECKON aKTUBHOCTH (DEPMEHTOB (Ha MPUMEpe aMUJIa3bl WIIM KaTalasbl).

Hab6utoienne MuTo3a B KJIeTKax KOHYMKA KOPEIIKa JIyKa Ha FTOTOBBIX MUKpOIIpenaparTax.

H3yuenue xpomocom Ha 20mobIx MUKPONpenapamax.

N3yuenue ctaguii Meio3a Ha TOTOBBIX MUKpOINpenapaTax.

N3ydeHue cTpoeHus NoJI0BbIX KJIIETOK Ha TOTOBBIX MUKpOIIpenaparax.

Pemenne snemeHTapHBIX 33724 TI0 MOJICKYJISIPHOM OMOJIOTHH.

BrisiBiIeHNE IPU3HAKOB CXO/ICTBA 3apOJIbIILIEH YEIOBEKA U JPYTUX O3BOHOYHBIX JKHUBOTHBIX
KaK JJ0Ka3aTeIbCTBO UX POJICTBA.

CocraBieHHE IEMEHTAaPHBIX CXEM CKPELUBaHUS.

Pemienune reneTnyeckux 3aaad.

U3yuenue pe3yrbmamos MOHO2UOPUOHO2O U OUSUOPUOHO20 CKPEWUBAHUS Y OPO30DUTIDL.

CocrtaBieHue 1 aHaJIN3 POAOCIOBHBIX YEJIOBEKa.

N3yueHne n3MEHUYNBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PsiJla U BAPUALIMOHHON KPUBOM.



HJIaHI/IpyeMI)Ie Pe3yJbTaTbl OCBOCHUA MPOrpaMMbl yqeﬁﬂoro Kypca

B pesynbTaTe uzyduenus kypca

odyuarwmuiics 10 kiacca HAy4YuTCs:

—- OLICHMBATbH POJIb OMOJIOTMYECKUX OTKPBITUN U COBPEMEHHBIX HCCIIEIOBAaHUN B PA3BUTUHU
HayK{ U B IPAKTUYECKOU JEATEIbHOCTH JIIOJICH;

—OIICHUBATh POJb OMOJOTUU B (OPMUPOBAHUU COBPEMEHHOW HAay4YHOH KapTHHBI MHPA,
MIPOTHO3UPOBATh MEPCIEKTUBBI PA3BUTHSI OMOJIOTUU;

—TPOBOANTH Y4€OHO-UCCIICAOBATEIBCKYIO JEATCIBHOCTh IO OWOJIOTHU: BBIABUTATH
TUTOTE3bI, MIAHUPOBATh PaboTy, OTOMpATh M MPEeoOPa30BBIBATE HEOOXOAUMYIO HMH(MOPMAIIHUIO,
MPOBOANUTH HKCIIEPUMEHTHI, HHTEPIPETUPOBATh pe3ylbTaThl, JelaTh BBIBOJBI Ha OCHOBE
MOJIyYEHHBIX PE3YJIbTATOB;

—BBISIBIISITh U OOOCHOBBIBAThH CYIIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEH OpraHU3alun
KU3HH,

—YCTaHABIIMBATh CBS3b CTPOCHUS U (DYHKIMI OCHOBHBIX OMOJIOTMYECKHX MaKpPOMOJICKYII,
WX pOIIb B IpoIeccax KIETOYHOTO METaboIn3Ma;

—pemaTth 3aJadyd Ha onpejereHue mnocuenoBarenbHocTH HykiaeotuaoB JIHK u nPHK
(MPHK), antukononoB TPHK, mocnenoBaTensHOCTH aMUHOKHCIIOT B MOJIEKYJIE O€JIKa, PUMEHSIS
3HaHUS O PEaKLMIX MAaTPUYHOTO CUHTE3a, TEHETUYECKOM KOJI€, IPUHLIUIIE KOMIIJIEMEHTAPHOCTH;

—JiefaTh BBIBOJABI 00 M3MEHEHMSIX, KOTOpbIE IPOM30HAYT B IHpoleccax MaTpPUYHOTO
CUHTE3a B Cllyyae U3MEHEHUs MOcje10BaTebHOCTH HyKieoTuaoB JTHK;

—cpaBHUBATh (a3bl JeJeHHs KIETKH, pelllaTh 3aJaud Ha OIpeaesieHHe U CpaBHEHUE
KOJIMYeCTBa TeHeTHueckoro marepuana (xpomocom u JIHK) B KiIeTKax MHOTOKJIETOYHBIX
OpPraHU3MOB B pa3HbIX (ha3ax KIETOYHOTO IIUKJIA;

—BBISIBJISIT CYILIECTBEHHBIC MPHU3HAKU CTPOCHHUS KIETOK OpPraHM3MOB pa3HBIX I[apCTB
KUBOW TIPHUPOJIbI, YCTAHABIMBATh B3aWMOCBSI3b CTPOCHUS W (DYHKIMH YacTe W OPTraHOWIOB
KIIETKH;

—00OCHOBBIBaTh B3aMMOCBSI3b IUIACTUYECKOTO U DHEPIETHYECKOr0 OOMEHOB;, CPAaBHHBATh
MPOLECCHl TUIACTUYECKOTO M JHEPreTUYECKOr0 OOMEHOB, MPOMCXONSAIIMX B KIETKAX >KHUBBIX
OpPraHHU3MOB;

—OMpPEAENATh KOJIMYECTBO XPOMOCOM B KJIETKAX PACTCHHH OCHOBHBIX OT/EJIOB HA Pa3HBIX
3Tanax >KM3HEHHOTO 1IMKIIA;

—pemiaTth reHeTHYeCKHe 3a/1a4l Ha TUTUOPUIHOE CKpEIIMBaHUe, CIETUICHHOE (B TOM YHCIIe
CIETUIGHHOE C TI0JIOM) HaclieJJoBaHHe, AHAIU3UPYIOLIEe CKPEIIUBAHUE, MPUMEHSS 3aKOHBI
HACJIEACTBEHHOCTH ¥ 3aKOHOMEPHOCTH CILIETNIEHHOT'O HACIEA0BaHUS;

—OIIEHUBATh MPAKTHUYECKOE M JTHUYECKOE 3HAUYEHHE COBPEMEHHBIX HCCIIEIOBAaHUI B
OMOJIOTHH, METUIIUHE, YKOJIOTUH, OMOTEXHOJIOTHH; 00OCHOBBIBATH COOCTBEHHYIO OIICHKY;

—IIPEJICTABIATH OMOJIOTHUECKYI0 MH(POPMAIIHMIO B BUJE TEKCTA, TaOJIHIIbI, CXEMBI, Tpaduka,
JUarpamMMbl U IeNIaTh BBIBOJABI HA OCHOBAHMHU IPEICTABICHHBIX JIAHHBIX; TPE0OPa30BHIBATH
rpaduk, TabIHIly, AMarpaMMy, CXEMY B TEKCT OMOJIOTHYECKOTO COJIEPIKaAHUSI.

Oo0yuarommuiics 10 kiacca MoJyYuT BO3MOKHOCTh HAYUYHMThCS:

— OpraHM30BBIBATH U NPOBOJUTH UHIUBUAYAJIbHYIO HCCIIEI0BATENBCKYIO ACSITEIBHOCTD 10
Ouonorun (WM pa3pabaThiBaTh HMHIWBUIYaJbHBIA TMPOEKT): BbIIBUIaTh TUIIOTE3BI,
IUIAHUPOBaTh PabOTy, NPOBOAMTH HKCHEPUMEHTBI, HHTEPIPETUPOBATH PE3YJbTaThl,
JieaTh BBIBOABI Ha OCHOBE IOJIYYEHHBIX DPE3YyJbTATOB, MPEACTABIATH MPOJYKT CBOUX
HCCIIEIOBAHUIA;

— NPOrHO3MPOBATH MOCIEJCTBUS COOCTBEHHBIX UCCIEAOBAHUM C YIETOM 3TUUYECKUX HOPM U
9KOJIOTHYECKHUX TpeOOBaHMIA;



AHAJIM3UPOBATh U HCIIOJIB30BATh B PCUICHUU y‘IC6HBIX 1 HCCICOOBATCIILCKHUX 3aaa4

I/IH(l)OpMaI_II/IIO O COBPCMCHHBIX UCCIICAOBAHUAX B 6I/IOJ'IOFI/II/I, MEOUIWHE,

HCIIOJIBb30BATh HpI/IO6peTeHHBIe KOMIICTCHIIMK B HpaKTquCKOﬁ JACATCIBHOCTH H

MOBCEIHEBHON KHU3HU JUIsI TPUOOPETEHHS OIbITa JAESITEIbHOCTH, MpPealIeCTBYIOLIEH
npoecCuoHaNIBHON, B OCHOBE KOTOPOU JICKHUT OMOJIOTHS KaK yu4eOHBIN MpeaMeT.

TemaTu4eckoe MJIAaHUPOBAHHE

No Tema Koinu- dopma TpoBEACHUS DJIEKTPOHHBIE
4eCTBO- o0pazoBaTenbHbIC
9acoB pecypcesl

1. | Beenenue. 1 Jleknus

2. | Pazgen 1. buonoruueckue

CUCTEMBI: KJIETKa, OPTaHU3M.
I'maBa 1. Monekynbsl ¥ KIETKU 7 JlaGoparopnas pabota bubmiorexa LIOK
Ypok- uccienoBasue
CemuHap
I'maBa 2. KneTo4Hble CTPYKTYpBI JIaGopatopHas paboTa bubmmorexa [IOK
1 uX QyHKIIUN 7 Ypok- uccienoBasue
Cemunap
I'naa 3. UnauBuIyanpHOE 6 JTaGoparopuas paboTa https:/uchi.ru/
Pa3BUTHE U PA3MHOKEHHE YPpoK- rccie0BaHre
OpraHU3MOB Cemunap
3. | Paznmen II. OcHoBHbIE bubrrorexa [IOK
3aKOHOMEPHOCTH
HACJIE/ICTBEHHOCTH U
U3MEHYHBOCTH.
I'naBa 4. OcHoBHBIE JlabopaTtopHas pabora [budmiorexa LIOK
3aKOHOMEPHOCTH SIBJICHUI 8 Ypok- uccienoBanne
HACJIEJACTBEHHOCTH. CemuHap
I'naBa 5 . I'eHeTHKa YeoBeKa 4 JlaGopatopHasi paboTa https://uchi.ru/
VYpok- uccnenoBanue
CemuHnap
[ToBTOpeHue u 0600IIEeHNE 1 Kondepenmus https://uchi.ru/
HWroro: 34




IToypounoe niianupoBanue yuedHoro kypca «IIpaktuxkym no 6uosornm»

10 knace
34 yaca (1 yac B He/eJII0)
No Tema KomnuectBo Harta
ypoKa ypoka 4acoB
BBenenmue.
(14ac)

1. BBonnuebrit uHCTpyKTaX 110 T/b ipu paboTe B KaOMHETE OMOJIOTHH. 1

MeTop1 6uonoruueckux uccieaopanuid. [Ipasuna opopmienus

71a00paTOPHBIX PaboOT.

Paznen I. BUOJIOT'TYECKHUE CUCTEMBbI: KIIETKA, OPTAHU3M (
qac)

I'maBa 1. Mouieky.bl u kieTkH (7 yacoB)

2. benku. Yrnesoael. MoHOCaxapuabl, OJIUTOCaxXapuibl U 1
nonucaxapuasl.Jlumuael. Pabora Ne 1. O6Hapyskenue 0enKkos,
YTJICBOJIOB, TUTTUIOB U

BHUTAMHUHOB B OMOJIOTHYECKUX 00BEKTAX

3. Hyxneunossie kucnotel. JJHK: ctpoenue, 1
CBOICTBa, MECTOIONIOKEHHE, PyHKIUHU. PaboTa Ne

2. Broinenenue

JIE30KCUHYKJICOTIPOTEU1a U3 TKaHH NeueHu. KauecTBeHHas peakius

na/lHK.

4. Pemenue 3aiad no mosekysisipHoit reHeTuke. OnpeaeneHue 1
MOCIIeI0BaTeNbHOCTH HYKIIEOTH10B B Moniekyne JJHK.

5. Pemenue 3amau Ha npuMmeHeHue npasuiia Yapradda. 1

6. Pemenuie 3a1a4 Ha ornpeeneHue MOciIeI0BaTeIbHOCTH HYKJICOTHIOB 1
B
mounekynax u-PHK, T-PHK.

7. Pemenuie 3aa4 Ha onpeeneHNue MOIEKYISIPHON MacCchl MOJIEKYIT 1
Oenka U ITUHBI KOJAUPYIOIIETO TeHa.

8. Mexanusm neiictBust pepmenToB. Padora Ne 3. Karanuruueckas 1

AKTHUBHOCTB (bepMeHTOB B J)KXUBBIX TKAaHAX.

I'naBa 2. Kinerounble cTpyKTYypbl ¥ uX pyHkunuu (7
4acoB)

0. CoBpemeHHbIe MeTO/Ibl N3yueHus KieTku. Pabota Ne 4. YcTpoiicTBo 1
CBETOBOI'0 MUKPOCKOIA M TEXHHKA MUKPOCKOMHPOBAHHUSI.

10. OCHOBHBIE YaCTH U OPTaHOUIbI KiIeTKU. PaGota Ne 5. 1
Oco0eHHOCTHCTPOCHHS KIIETOK MMPOKAPUOT U dyKapuoT. KieTkn
pacTeHuil u
JKHBOTHBIX.

11. OcHOBHBIE YacTH U opraHouis! Kietku. Pabora Ne 6. Ctpoenue 1
KJIETKH. Pa3Mepsl KIIETOK U BHYTPUKIIETOYHBIX CTPYKTYP

12. Crpoenue u pyHKIMK Ouonoruueckux memopan. Pabora Ne 7. 1
OU3NOTOTUYECKUE CBOWCTBA KJIETOYHON MEMOpaHbI.

13. Ctpoenne u GpyHkimu xpomocoM. Pabora Ne 8. Uzyuenue 1
MOP(}OJIOTUH ¥ OACUYET XPOMOCOM Ha BPEMEHHBIX IpernapaTax
u3

KOPELIKOB KOPMOBBIX 0000B.

14. Crtpoenue u pyHkimu xpomocoM. Pabora Ne 9. Xpomocombl 1
MIJICKOIINTAOIIINX. KapI/IOTI/IH.

15. Crpoenue u Gpynkimu xpomocoM. Padora Ne 10. 1
['MranTckre XpOMOCOMBI B CITFOHHBIX JKeJIe3aX JIMIHHOK
KoMapa XUpoHOMYca

(MOTBLIA).

I'nasa 3. UnauBuayajibHOEe pa3BUTHE U PAa3MHOKEHHE OPraHu3MoB (6 yacoB)

16. | Jlemenne xnetkn. Muto3. ®a3s1 Muto3a. PaGora Nell. Muto3 B | 1




KJICTKAaX KOPCIIIKa JIyKa.

17. Pemenue 3anay nuHuM 27 Ha ONpEAEIEHUE XPOMOCOM B pPa3/INYHbIE 1
(a3l MHUTO3A .
18. Meiio3. O6pa3oBaHue MMOJIOBBIX KiIeToK. Pabora Ne 12. MU3yuenue 1
M€1103a B NbUIbHUKAX I[IBETKOBBIX PACTCHUM.
19. Pemenue 3anay nunauu 27 EI'D Ha onpeneneHne XpoMOCOMHOTO 1
Habopa B pa3ianyHble (a3bl Meio3a.
20. Pa6ora Ne 13. Meiio3 1 pa3BUTHE MYXKCKHUX MOJOBBIX KJIETOK.
21. Pa6ora Ne 14. Cnepmatorenes u oBoreHe3. CTpoeHHE MOJIOBBIX
kietok. HayanbHele ctaauu qpoOieHus SHeKIeTKy.
II1. Paznen OcHOBHBIE 3AKOHOMEPHOCTH M HACJIECTBEHHOCTH
I'maBa 4. OCHOBHBIE 3AKOHOMEPHOCTH SIBJIEHUIT HACJIeACTBEHHOCTH (8 4acoB)
22. PaGora Nel5. JIpo3oduia kak 00beKT TeHETUYECKUX UCCIIEIOBAHHIA. 1
[TocTaHOBKa MOHOTHOPUIHOTO U AUTUOPUIHOTO CKPEUTUBAHUI.
23. Pemenue 3a1auy Ha MOHOTHOPUTHOE M TUTHOPUTHOE CKPEIIMBAHUE.
24. Pabora Ne 16. Ananu3 HaciieZJOBaHUS MPU3HAKOB B IIEPBOM ITOKOJICHUH 1
MOHOTHOPUAHOTO U AUTHOpHUIHOTO cKpenmBanuil. [loctanoBKka onbiTa
Ha HAcJIeZIOBaHUE, CIIETNIEHHOE C TMOJIOM.
25. Pemenne 3amau. HaciieqoBanme, CIIEIIICHHOE C TTOJIOM.
26. Pabora Ne 17. AHanu3 HaclieToBaHUS MPU3HAKOB BO BTOPOM 1
MOKOJICHUH MOHOTHOPHUIHOTO ¥ AUTHOPHIHOTO CKPELTMBAHUH.
[locTaHOBKa OMnbITa HA CIEIJIEHHOE HACJIEJOBaHHE.
27. Pemenue 3anay. AHanu3 Haciae10BaHUSA IPU3HAKOB BO BTOPOM 1
MTOKOJICHUU TPU MOHO- U TUTHOPUIHOM CKpEIIMBaHUU
28. Pabora Ne 18. Ananu3 HacjaeA0BaHUSI BO BTOPOM ITOKOJICHUHU 1
MIPU3HAKOB, CLIETJIEHHBIX ¢ 1osioM. [locTaHOBKa omnbITa Ha
KPOCCHHTOBED.
29. Pemenue 3amau. CuemieHHOe HaclieJOBaHHE. 1
I'naBa 5. 'eHeTHka yenoBeka (4 yaca)
30. Pa6ora Ne 19. 'eHOMHBIE 1 XpPOMOCOMHBIE MYTAIIHH.
31. Pa6ora Ne 20. Kapuotun yenoBeka. « XpoMOCOMHBIE O0JIE3HH
YEJIOBEKAY.
32. CocraBieHHE pPOIOCIIOBHO YEIOBEKA. 1
33. Pemenue 3a1a4 Ha cocTaBiIeHHE POIOCIOBHBIX YEIOBEKA.
O0o0menue n noBroperue (3 yaca)
34. O0600611eHre 3HAHUH 00YJArOIINUXCS. 1
Y4eO0H0-MeTOAUYECKUI KOMILICKT
1. buonorus. 10-11 kiaccel: yueb. 11 o61meoopazoBaT. opraHu3anuii: yriy0. ypoBeHb: B 2
4., 4.1 / (ILM.bopoaun, JI.B Beicoukas, r.M./Ipivuun u ap.); no pea. B.K.Illymuoro u
I'"". Isimmmna. M.: IIpocserenue.
2. O6mass  Owomorusa. [Ipaktukym. 10-11  kmaccel. YyebHoe mocobue it

0011eo0pa3oBaTeNbHBIX ~ OpraHu3aluil:  yrayOsieHHbIH  ypoBeHb.  ['.M.[lpiMiui,
0.B.Cabnuna, JI.B.Bricorkas, [1.M.bopoaun. M. : [IpocBemennue.

DIIeKTPOHHBIE 00pa30BaTeEIbHbIE PECYPCHI
bu6nuoreka LIOK, Yuu.py
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