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[MosicHuTeILHAS 3aIMCKA
AKTyambHOCTh JAHHOTO Kypca MOAKPEIUIIETCS MPAKTHYECKOW 3HAYNMOCTBIO H3Y4aeMbIX
TEM, YTO CIIOCOOCTBYET IMOBBIIICHUIO HHTEPECA K MMO3HAHUIO OMOJIOTHH U OPHEHTUPYET Ha BHIOOD
npodwist oOydeHus. Y 0O0ydYaronuxcsi CKJIaJAbIBACTCS TEPBOE MPECTABICHHUE O TBOPUYECKOM
HAy4YHO- HCCIICIOBATEIILCKOW JIEATENBHOCTH, HAKAIUTMBAIOTCS YMEHHSI CaMOCTOSITEIBHO
pacImpsTh 3HAHHUS.
JlaHHBII Kypc comepKaTelbHO CBS3aH C KypcaMH MaTeMaTWKd, GU3UKA U XUMUH, T. €.
HOCUT WHTETPUPOBAHHBI XapakTep M CIIOCOOCTBYET pa3BUTHIO €CTECTBEHHO-HAYYHOTO
MHUpPOBO33peHus ydamuxcs. [I[porpaMma Kypca HOCUT IIPaKTUKO-OPUEHTHUPOBAHHBIN XapaKkTep C
3IIEMEHTAMHU HAyYHO-HCCIIE0BATEILCKOM IEATEITBHOCTH.
Kypc mo3BossieT OCyIIEeCTBISITh MEKIPEIMETHBIC CBSI3U C MPEIMETaMH: XHUMUEH,

¢duzukoi, reorpadueii u GuoIorNeH, SKOIOTHEH.

[Tporpamma kypca «IIpakTukyMm mo Ouojorum» pa3paboTaHa Ha OCHOBE HOPMATHUBHBIX
JIOKYMEHTOB:

Pabouas mporpamma kypca «lIpaktukym mo Ouonorum» B 10 kmacce ¢ yriayOu€HHBIM
u3yueHneM pa3paboraHa Ha ocHoBaHMM DenepanbHO MPOrpaMMBI  CPETHETO  OOIIETO
oOpa3oBaHus 1o Ouosoruu (yriyOJeHHbI ypOBEHb) U aBTOPCKOH MpPOrpamMMbl CpEIHETO
obmrero obpazoBanusi o 6monorun 10-11 xmaccer (yriryOJaeHHBIH ypOBEHB), aBTOPBI: TepeMoB
A.B., IlerpocoBa P.A.: MHemo3uHa, 2022.

Pabouas nporpamma coctaBieHa Ha OCHOBE HOPMATHBHO-IIPABOBBIX JIOKYMEHTOB

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

— ®depepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAapTa 00IIero 0Opa3oBaHus U
Hayku Poccuiickoit @enepanuu ot 17 gexadpst 2010 Ne 1897

— @yHAaAMEHTAIBHOTO S/Ipa COJIepKaHus 00IIero 00pa3oBaHMUS;

—  ®enepanbHOTO TepevHsl y4eOHUKOB, pEKOMEHIOBAaHHBIX MUHHCTEPCTBOM 00Opa30BaHUs
n Hayku Poccuiickoit dexepanuy K HUCHOJIB30BAHHUIO B 00pa30oBaTEIbHOM Ipolecce B
00111€00pa30BaTENIbHBIX YUPEIKICHUAX
aBTopbl: TepemoB A.B., IletpocoBa P.A.: Muemo3una, 2022.

— OcHOBHOIl 00pa30BaTeNbHON MPOrpaMMbl CpeAHero obmero oOpasoBanus MOY —
Cpennsisa ukona Ne 3

—  VYuye6noro mnana MOY Cpennsist mikosa Ne 3



Henb 1 32724 NPpOrpaMmal
eas nporpamMmmsl.

PazBure y yuwamumxcs HMHTEpeC K OHOJOTMYECKMM HAyKaM M ONpeACNEHHBIM BHUAaM
NPaKTUYECKON AEATeNbHOCTH (MEeIUIHE, Ja00paTOPHBIM HCCIEIOBAHUSAM U Jp.), BBHIIBUTD
MHTEPECHI ¥ IOMOYb B BBIOOpE MPOGMIIS B CTapIIEM 3BEHE

3agaun:

® T[I03HAKOMUTb C  COBPEMEHHBIMH  METOJAMH  HAy4YHOTO  HCCJIEIOBAaHU,
MPUMEHSIOMIMMUCS TPH  W3YYCHUH (PU3HONOTHYECKHX TIPOLIECCOB OpraHu3Ma
YeJI0BEKa;

® BOOPYXHTb YUaIIUXCs HABBIKAMH CaMOHAOIIOICHUS U JIA0OPATOPHBIMU HAaBBIKAMH,

® O3HAaKOMJICHHE O0YYaIOMNXCS C OTKPHITUSIMHM, CACTaHHBIMH B 00JIACTH aHATOMHHU U
¢buznonoruu;

® pacHmMpeHHe 3HAHWHA yJaIuxcs o OHOJIOTHH;

® Da3BHUTHE NMO3HABATEIBHBIX HHTEPECOB U UHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH yUyaIuxcs,

e  (opmupoBaHUs N300PETATEIHCKOTO, KPEATUBHOTO, KPUTHUECKOTO MBIIIUICHHS,

e pa3BUTHA (PYHKUMOHAIBHOM TPAMOTHOCTH Yy OOydYaloOmIMXCsi, B TOM  4YHCIE
€CTECTBEHHOHAYYHOH, B MPOLECCE YCBOCHHS 3HAHUH 00 OCOOCHHOCTSIX CTPOCHHS H
KU3HEACATENBHOCTH PACTCHUH, MHOTO00pa3ny, MPHHIHIAX KJIACCU(UKAINY, 3HAYCHUU
pacTeHHi B IPUPOJIE U B XO3AHCTBE, PA3BUTHU PACTUTEIHHOTO MHPAa;

® OBJIAQJICHWE YMECHHUSIMHU HAONIONATh OMOJIOTMYECKHE SBJICHHUS, IIPOBOAUTH OMOJIOTHYECKUE
9KCTIEPUMEHTBHI, OTPAXKaTh PE3YJIbTaThl CBOUX HAOIIOICHU.

Pabouas mporpamma snektuBHOTO Kypca «llpaktukym mo Ouonormm» mis 10 kmacca
CIIy>KUT HETIOCPEACTBEHHBIM MPOAOJDKEHHEM MTPOrpaMMbl Kypca 6uosioruu cpeaneit mxost (10-
11 kmaccoB).

Obmee konmuyecTBO yacoB - 68. B Henento B 10 kiacce (yrimyOneHHBIH YPOBEHB) COCTABISET 2
yaca

Conepxanue kypca «[IpakTukym no 6mosorum»

Buosnorusi Kak KOMILIEKC HAYK 0 JKMBOM Npupoae

buonoruss xak koMIiulekcHas Hayka. CoBpeMeHHble HampaBieHus B Ouosnoruu. Cas3b
OMoJIOTUU C IPYTMMH HayKaMd. BBINoyiHEHHE 3aKOHOB (PM3MKM M XUMHH B JKUBOW IPHUPOJE.
Cunmes ecmecmeeHHO-HAYUHO20 U COYUOSYMAHUMAPHO20 3HAHUA HA COBPEMEHHOM 3mane
pazeumusa yusunuzayuu. lpakTuueckoe 3HaYeHUE OUOIOTUYECKUX 3HAHUH.

buonornueckne cucteMbl Kak npeaMmer u3ydeHus Ouosoruv. OCHOBHBIE IPUHLUIIBI
opranu3any U QyHKIIMOHUPOBAHUS OMOIOTHUECKUX CUCTEM. buonozuueckue cucmemvl pa3Hbix
VPpO8Hel op2aHu3ayuu.

l'umore3sl M TeopuH, WX poib B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTUHBl MUpa. MeTonbl HAy4yHOrO IIO3HAHUS OPraHUYECKOro MHpa. OKCIEPUMEHTAIbHBIC
METO/IbI B OMOJIOTUH, CTATUCTHYECKAst 00pa0d0TKa JTaHHBIX.

CTpyKTypHBIC H (PYHKIIHOHAIbHbIC OCHOBBI KM3HH

MonexysipHbIE OCHOBBI KU3HH. Makpo3JeMeHTBl M MHUKpOdJIeMEHThl. Heopranuueckue
BemiecTBa. Boma, ee ponb B xuBoi mpupone. I'mapodunbHOCcTs M ruapodoOHOCTh. Poib
MUHEpPAJIbHBIX cosied B Kierke. OpraHuyeckue BEIIECTBA, IMOHATUE O PETYJSIPHBIX H
HeperyJspHbIX OHonoiauMepax. YrieBoJbl. MOHOCAaXapHibl, OJUIOCaxapuabl U MOJIHCAXapUabl.
Oyuknuu yraeBonoB. Jlunuasl. dynkumu nunugos. benku. @yHkuum OenkoB. MexaHusm
neiictBust pepmentoB. Hyknennossle kucnotsl. JJHK: cTpoenue, cBoiicTBa, MeCTONoiI0kKeHNUE,
¢ynkuuu. PHK: crpoenue, Buapl, pyakmun. AT®: ctpoenune, pyHknun. [Ipyrue oprannyeckue
BellecTBa KieTku. HanoTexHonoruu B OMOJIOTHH.

Knerka — crpykrypHas ¥ (yHKIMOHAJIbHAS €IUHHIA OpraHu3Ma. Pazeumue yumonocuu.
CoBpeMeHHbIE METOBI N3YUYEHMs KJIETKH. KileTouHas Teopus B CBETE COBPEMEHHBIX JAHHBIX O
CTpPOCHUU U QYHKIMAX KICTKU. Teopus cumbuozene3a. OCHOBHBIC YaCTH U OPTaHOWIBI KIICTKH.
Crpoenue n ¢yHkuu O6uonorunyeckux memOpas. Lluroruasma. Snpo. Crpoenue u QyHKIUM



xpoMmocoM. MeMOpanHbie 1 HeMeMOpaHHbIe opraHouibl. [{utockener. Bximrouenus. OcHOBHBIE
OTJIMYUTEIbHBIE OCOOCHHOCTH KIIETOK NPOKapuoT. OTIMYUTENbHBIE OCOOCHHOCTH KIIETOK
3yKapHoT.

Bupycel — Heknerounast ¢popma xu3Hu. CriocoObl niepeayn BUPYCHBIX MH(EKIUH 1 Mepbl
npoUIaKTUKK BUPYCHBIX 3a00sieBaHui. Bupyconoaus, ee npakmuyeckoe 3HayeHue.

Knetounslii metabonusm. OepMEeHTATUBHBIA XapaKTep peakiuid oOMeHa BEIeCTB. DTaIlbl
SHEpreTHYeckoro ooMeHa. A’poOHOe W aHa’pOOHOE JbIXxaHUe. PoJIb KJIETOYHBIX OPraHOWIOB B
npoleccax JHepreTudyeckoro oobmena. ABToTpodbl U rerepoTpodsl. Dorocunte3. Daszbl
dboTocuHTE3a. XEMOCHHTES.

HacnenctBennas mHpopMmanus M ee peanu3anus B KIETKe. | eHeTHYecKHd KoJ, €ero
CBOICTBA. DBOIIOLMS TpeACcTaBieHU 0 reHe. COBPEMEHHbIEC MPEICTABICHUSI O T€HE U TEHOME.
Buocunre3 Oenka, peakiuy MaTPpUYHOrO CHHTe3a. Perymsmus paboThl T€HOB M TPOLIECCOB
oOMeHa BelIeCTB B KJEeTKe. [ eHHas WH)XXEHepHus, TeHOMHKA, npomeomuxa. Hapywenue
OUOXUMUYECKUX NPOYECCO8 8 KNemKe N00 GIUsSHUEM MYMAa2eH08 U HAPKO2EHHbIX 8eUieCms.

Knerounslii 1muki: wuHTEepdaza u aeiaeHue. MHTO3, 3HA4YCHHE MHTO3a, (a3bl MHTO3a.
ComaTndeckne W TIONOBBIE KIETKU. Meiio3, 3HadeHwe Meilo3a, ¢a3el Meilo3a. Meiio3 B
JKU3HEHHOM LUKJIE OpraHu3MoB. POpMHUpPOBAHME MOJIOBBIX KJIETOK y LIBETKOBBIX PACTEHHU MU
MIO3BOHOYHBIX JKUBOTHBIX. Pezynsayus OeleHus KIemoK, HApYuleHus peyiayuu Kaxk NpUduHa
3abonesanuii. Cmeonosvie KiemkKu.

Opranusm

OcoOeHHOCTH  OJIHOKJIETOYHBIX, KOJIOHHMAJIbHBIX W  MHOTOKJIETOYHBIX OPraHU3MOB.
B3aumocBs3b TKaHEHN, OPraHOB, CUCTEM OPraHOB KaK OCHOBA IIEJIOCTHOCTH OpraHU3Ma.

OCHOBHBIE TIPOLIECCHI, TPOUCXOASIINE B OpraHU3ME: MUTAHUE U MHUILEBAPEHUE, TBUKEHUE,
TPAHCIOPT BEULIECTB, BBIAEICHHUE, PA3APAXKUMOCTh, PEryssiuus y opraHuzMoB. [loanep:kanue
roMeocTasa, MPUHIUI 0OpaTHON CBSA3H.

Pa3zmHuoxenue oprann3moB. becnonoe u mosoBoe pa3MHOkKEHUE. J[BOITHOE OII0I0TBOPEHUE
y IBETKOBBIX pacTeHHil. Buabsl omiogoTBopeHus y KUBOTHBIX. CrocoObl pa3MHOXKEHUS Y
pacteHuii W KMBOTHBIX. [lapTeHoreHe3.  OHTOreHe3s. OMOpPHOHANBLHOE  pa3BUTHE.
[ToctambpuonansHoe passuthe. [Ipsmoe u Hempsmoe pa3BuTHe. JKU3HEHHBIE HUKIBI PA3HBIX
TPYII OpraHu3MOB. Perynsius MHAMBUAYaNbHOTO pa3BUTHs. [IpuuMHBI HapylIEHUN pa3BUTHS
OpTaHU3MOB.

Hctopuss BO3HUKHOBEHMSI W Pa3BUTUSL TE€HETUKH, METOAbl TEHETUKH. ['eHeTnueckue
TEPMUHOJIOTHUSI W CHUMBOJWKA. ['eHOTMNT H (EeHOTUI. BepoATHOCTHBIN XapakTep 3aKOHOB
TEHETUKHU. 3aKOoHbl HacieAcTBeHHOcTH [. MeHaenss #  ycloOBHST HUX  BBINOJTHEHUS.
[{uTomornyeckrie OCHOBBI 3aKOHOMEPHOCTEW HACJIeIOBaHUSA. AHAIM3UPYIONIEE CKPEIIUBAHUE.
XpomocoMHasi Teopusi HaciencTBeHHOCTU. ClLelIeHHOe HaclieloBaHue, KPOCCHUHTOBED.
Onpenenenrie mnosia. CHEIUIEHHOE C MOJIOM HaclienoBaHue. B3anmonaeicTBue aUIeNbHBIX U
HEaJUIeJIbHBIX TE€HOB. ['€HeTHMYecKue OCHOBbI WHIMBHUIYAIbHOTO pa3BUTHS. [ eHemuueckoe
Kapmupoeanue.

'eneTuka wyenoBeka, METOIbl M3YyUYECHHS T'€HETUKU 4elloBeKa. PemnpoiayKTUBHOE 310pOBbE
yenoBeka. HacnencrBennsle 3a0051eBaHUs YeJIOBEKA, UX MpEAyIpekacHHe. 3HaUeHUEe TeHETUKH
JUTSL METUITUHBI, STUYECKUE aCTIEKTHI B 001aCTH MEAUIIMHCKOW T€HETHUKH.

I'enotun u cpena. HeHacnenctBeHHas W3MEHYMBOCTh. HopMa peakuum mpuU3HaKA.
Bapuannonsslii psanx W BapuanMoHHas KpuBas. HacnencTtBeHHas W3MEHYMBOCTh. Bubl
HACJIEICTBEHHOW HM3MeHUYMBOCTH. KoMOMHAaTHBHAas H3MEHYMBOCTh, €€ HCTOYHUKUA. MyTauuu,
BUJIbI MyTauuid. MyTareHbl, UX BIUSHUE HA OpraHu3Mbl. MyTanuu Kak @pUYUHA
OHKOJIOTMYECKUX  3a0oyieBaHui. BHesnepHas  HAacneACTBEHHOCTh W H3MEHYHBOCTb.
Onucenemurxa. bruob6e30MacHOCTb.

IIpuMepHBIi MepeyeHb JJa00PATOPHBIX U MPAKTHYECKUX PA0OT (HA BHIOOP yUUTeJIsA):

Hcnonp30BaHue pa3IuYHBIX METOAOB MIPH U3YYECHUH OMOIOTUYECKUX OOBEKTOB.

Texnnka MHUKPOCKOIIMPOBAHUS.

W3ydeHne KIeTOK pacTeHUH U dKUBOTHBIX MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax
1 UX OIMKUCAaHHUC.

[TpuroroBneHue, paccMaTpruBaHUe U OMMCAHUE MUKPOMPENapaToB KIETOK PACTEHUH.



CpaBHEHHE CTPOSHUS KJIETOK PAaCTCHUH, )KUBOTHBIX, TPHOOB U OaKTEpHil.

N3yueHune qBUKCHHS IUTOILIA3MEI.

W3ydenue mia3mMoaun3a 1 Jemia3MoiIn3a B KIeTKaX KOKULIbI JTyKa.

N3yuenune (hepMEHTATHUBHOTO pAacCHICTUICHUs MEPOKCHIA BOAOPOJA B PACTHUTEIBHBIX H
YKUBOTHBIX KJIETKAX.

ObHnapyoicenue 6enkos, yenes0008, TUNUO0E C NOMOWbIO KA4eCMEEeHHbIX PeaKyull.

Buvioenenue JTHK.

N3yueHne karaauTHUECKON aKTHBHOCTH ()ePMEHTOB (Ha IIPpUMEpe aMUIIa3bl WIIH KaTajaas3bl).

Habmtonenne MuTo3a B KJeTKaX KOHYMKA KOpPEIIKa JIyka Ha TOTOBBIX MUKpOIIpenaparax.

H3yuenue xpomocom Ha 20mogvix MUKpOnpenapamax.

N3ydenue ctaguii Meiio3a Ha TOTOBBIX MUKpoOMpenapaTax.

N3yuenne cTpoeHus MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOTIpEnaparax.

Pemenuie aneMeHTapHbIX 3a/1a4 10 MOJIEKYJISIPHOM OUOJIOTHH.

BrisiBneHre MPU3HAKOB CXOJICTBA 3apO/IbIIICH YeIOBEKa U APYTUX TTO3BOHOYHBIX KUBOTHBIX
KaK JI0Ka3aTeIbCTBO UX POJICTBA.

CocTraBiieHHe DJIEMEHTAPHBIX CXeM CKpPEITUBaHUS.

Pemmenue reneTuyeckux 3aaay.

H3yuenue pe3yiomamos MoHO2UOPUOHO20 U OUUOPUOHO20 CKPEeWUBAHUS ) OPO30GDUTbL.

CocraBieHre U aHaJIu3 POJAOCIOBHBIX YEJIOBEKa.

N3ydeHne n3MeHYMBOCTH, ITIOCTPOECHUE BAPUALIMOHHOIO PsiJla M BAPUALIMOHHON KPUBOM.

IlnannpyeMsble pe3yabTaThbl 0CBOCHHS NMPOIrPaMMBbI 3JIEKTHBHOI0 Kypca

B pe3ynbTaTe usydenus Kypca

o0yuarommiics 10 kiaacca Ha yriry0J1eHHOM YPOBHE HAYYHTCH:

—- OIIEHUBATh POJIb OMOJIOTHUECKUX OTKPHITUH U COBPEMEHHBIX UCCIICIOBAHHUN B PA3BUTHHU
HayKH U B IPAKTUYECKOU JIESITEILHOCTH JTIOIEH;

—OIICHUBAaTh POJb OMONIOTMU B (DOPMHUPOBAHMU COBPEMEHHOW HAyYHOW KapTHHBI MUPA,
MIPOTHO3UPOBATH NMEPCHIEKTUBBI PA3BUTHSI OMOJIOTHH;

—MPOBOJUTH y4E€OHO-UCCIICIOBATENLCKYIO JIEATEIHHOCTh 10 OWOJOTHU: BBIABUTATH
TUIOTE3bI, IIAHUPOBATh paboOTy, OTOMPATh U MPeoOpa3oBBIBATh HEOOXOIUMYIO HH(OpMAIHIO,
MPOBOJUTh SKCIEPUMEHTbI, HHTEPHPETUPOBATh PE3YJbTAaThl, JAENaTh BBIBOJbl HAa OCHOBE
MOJTYYECHHBIX PE3YJIbTATOB;

—BBISIBIISITH © 00OCHOBBIBAThH CYIICCTBCHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEH OpraHu3aluu
KU3HH;

—yCTaHABIIMBATh CBSI3b CTPOCHUS U (PYHKIMI OCHOBHBIX OMOJOTHYECKHX MaKpOMOJEKYI,
UX pOJib B IpoIeccax KIETOYHOTO MeTaboInu3Ma;

—pemaTh 3aJayd Ha ompeneiaeHue nocienoatenbHocTu HykineotuaoB JIHK m uPHK
(MPHK), antukogonoB TPHK, nocnenoBaTenbHOCTH aMHHOKHUCTIOT B MOJIEKYJie OesKa, MpUMeEHss
3HaHUS O PEaKLUUIX MAaTPUYHOTO CUHTE3a, TEHETUYECKOM KOJE, IPUHIUIIE KOMIUJIEMEHTAPHOCTH;

—JlenaTth BBIBOABI 00 W3MEHEHUSX, KOTOPbIE MPOM3OHAYT B Mpolleccax MaTPUYHOTO
CHHTE3a B Clly4yae U3MEHEHHUS Mocie10BaTeNbHOCTH HykiIeoTu10B JIHK;

—cpaBHUBATh (a3bl JENeHMs KIETKM; pellaTh 3aJaud Ha OIpelejieHHEe U CpaBHEHUE
KOJIM4YecTBa reHernyeckoro Marepuana (xpomocom u JIHK) B KieTKkax MHOTOKJIETOYHBIX
OpPTaHU3MOB B Pa3HBIX (ha3ax KIECTOYHOTO IIUKJIA;

—BBISIBJISITH CYIIECTBEHHBIC TMPU3HAKKA CTPOCHHS KJIETOK OPraHM3MOB pa3HBIX I[ApPCTB
JKUBOW TIPUPOJBI, YCTAHABIMBATh B3aWMOCBSI3b CTPOCHHUS U (YHKIUH YacTel W OpPTraHOHUIOB
KJIETKH;

—000CHOBBIBATh B3aMMOCBSI3b IUIACTUYECKOTO U IHEPreTHUYEeCKOro 0OMEHOB; CpaBHHMBATH
MPOLECCHl MJIACTHUYECKOIO U SHEPreTHYeCKOoro OOMEHOB, MPOMUCXOMALIMX B KIIETKaX >KHUBBIX
OPTraHU3MOB;

—OMpPEIETATh KOJTUYECTBO XPOMOCOM B KJIETKAaX PACTEHH OCHOBHBIX OTIEJIOB HA PA3HBIX
JTanax KU3HEHHOTO LIUKJIA;

—pelarh reHeTUYeCcKre 3a/1a4il Ha IUTHOPUAHOE CKpEIIUBaHNE, CLEIUICHHOE (B TOM YHUCIIe
CLEIUIEHHOE C TII0JIOM) HAacleJOBaHHE, AHAIU3UPYIOIIEE CKPELIMBAHUE, NPUMEHSS 3aKOHBI
HACJIEJACTBEHHOCTH M 3aKOHOMEPHOCTH CLEIIJIEHHOTO HACJIEI0BAHHUS;



—OLCHUBATL IMPAKTUYCCKOC N ISTHYCCKOC 3HAUYCHUC COBPCEMCHHBIX HUCCIICIOBAHUN B

6I/IOJ'IOFI/II/I, MCAUIIUHE, DKOJIOTHH, 6I/IOTCXHOJIOFI/II/I; 000CHOBBIBATH CO6CTBCHHYIO OILICHKY,

—IPEICTaBIATH OMOJIOTHUECKYI0 HH(POPMAITHIO B BUJIE TEKCTA, TAOJIHUIIBI, CXeMBI, rpaduka,

JUarpaMMbl U IeNIaTh BBIBOJBI HA OCHOBaHUH MPEACTABICHHBIX JaHHBIX; TPEOOPa30BLIBATh
rpaduk, TabJHIly, THarpaMMy, CXeMY B TEKCT OMOJIOTHIECKOTO COICPIKAHMS.

Ooyuarwmmiica 10 kiacca Ha yriry0JIeHHOM YPOBHeE MOJYYUT BO3MOKHOCTH

HAYYUTbCH:

OpPraHU30BBIBAaTh U MPOBOJUTH UHIAMBUAYAIbHYIO HCCIIEOBATENIBCKYIO IESTEIbHOCTh 10
Oouosiornu (WU pa3pabaThiBaTh HMHIMBHIYaJTbHBIA MPOEKT): BBIABUIAaTh TMIIOTE3bI,
IUIAaHUPOBaTh paldoTy, MPOBOJIUTH OSKCIEPUMEHTHI, HHTEPIPETHPOBATH PE3YJbTaTHI,
ACJIaTb BBIBOJBI Ha OCHOBC IIOJYUYCHHBIX PC3YyJIbTATOB, MPCACTABIATH IMPOAYKT CBOUX
HCCIEIOBAaHNM];

IMPOTrHO3UPOBATH IMOCJICACTBUA CcOOCTBEHHBIX I/ICCHeILOBaHI/II\/'I C YUCTOM 3TUYCCKUX HOPM U
9KOJIOTMYECKUX TPEeOOBaHUI;

aHAJIM3UPOBATh WU HCIOJIb30BaTh B PEIICHWH YYEOHBIX U MCCIEAOBATEIbCKUX 3a/a4
MH(POPMALIMIO O COBPEMEHHBIX UCCIIEI0BAaHUAX B OMOJIOTMH, METULINHE;

UCIOJb30BaTh MPUOOpPETEHHBbIE KOMIIETEHIIMM B TPAKTUYECKON JEATEIbHOCTH U
MOBCETHEBHON JKM3HM [UIA TNPHOOPETEHHUsI OMbITa JEATENBbHOCTH, IPEaIIeCTBYIOMEH
npo¢eccUOHaIBLHOMN, B OCHOBE KOTOPOH JIEXKUT ONOJIOTHS KaK y4eOHBIN MpeaMeT.

TemaTuveckoe MJIAHUPOBAHUE

Ne Tema Konu- dopma npoBEAECHUS DNeKTPOHHBIC
YeCTBO- o0Opa3oBaTesibHbIE
4acoB pecypcel

1. | Beenenue. 1 Jlexnus https://globallab.org/ru

2. | Pazaen 1. Buonoruueckue hitps:/iresh.edu.ny/

https://iu.ru/video-lessons
I'maBa 1. Momnekyibl v KIETKH 7 JlaGoparopHnas pabota https://uchi.ru/
Ypok- uccienopanue
CemuHap
I'nasa 2. KileTOYHBIE CTPYKTYPHI JlaGopaTopnast pabora hnp*;?} /Iﬁ’rﬁﬁlslgeeod;;gé .
1 UX QyHKLIUH 7 VYpok- uccaenosanue https://educont.ru/
CeMuHap
I'naBa 3. UnauBuIyansHOE 6 JTaGoparopnas paboTa https://uchi.ru/
pa3BUTHUE U Pa3MHOXEHUE Ypok- uccneoBanue
OpraHU3MOB Cemunap
https://resh.edu.ru/
3. | Paspen II. OcnoBHbie https://iu.ru/video-lessons
3aKOHOMEPHOCTH https://educont.ru/
HaCJIEICTBEHHOCTH U
U3MEHYHBOCTH.
I'naBa 4. OCHOBHEIE JlaboparopHas paboTa hitps://resh.edu./

o https://iu.ru/video-lessons
3aKOHOMEPHOCTH SIBJICHUI 8 VYpok- uccienoBaHue https://educont.ru/
HACJICICTBEHHOCTH. CeMuHap
I'maBa 5 . I'eHeTnKa uenoBeka 4 JlaGoparopHas pabora https://uchi.ru/

VYpok- uccienoBanue
Cemunap




[ToBTOpenue n 0600IEeHNE

Kondepernnus

https://uchi.ru/
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HOYpO‘lHO-TeMaTI/I‘leCKOC INIAHUPOBAHUE Ha Ka)KIlblﬁ roa oﬁyqunﬂ JaHO B

NMPUJI0KECHUH




TemaTtuveckoe mianupoBanue 3ausaTuid «llpakTuxkym nmo 6mosiornm» 10 kiaace
(Yriy0sieHHbIH ypPOBEHbB)
68 yacoB (2 yaca B He/1eJ110)

Ne Tema ypoka KonuuecTtBo
ypoKa 4acoB
BBenenue. (1uac)
l. Bgenenue B pazaen «buosnorus. buonornyeckue cucteMbn» 1
I'naBa 1. Buoaorudeckue cucreMbl (24)
2. Opranu3zanus OMOJOTHYECKIX CUCTEM 1
3. Paznoobpazue 6HMOIOTrHUEeCKUX CUCTEM U TIPOIECCOB 1

I'naga 2.1luTosi0orus — HayKa 0 KJeTke (24)

4. Uctopus nzyuenus kinetku. Kinerounas treopus. 1

5. Metoibl U3y4eHHS KIIETKU. 1

I'naa 3. XuMnueckasi opranuzanus KjieTku (84)

6. Bona u MmuHepanbHbIE BEIIECTBA. 1

7. benku. 1

8. YrneBoabsl. MoHOCaxapuIbl, OJIUrOcaxapyuabl U Mojaucaxapuabl. JIMIuabL. 1

9. JlaGopatopHas pabota. OOHapyKeHUEe OPraHUYECKUX BEILIECTB B 1
OMOJI0rMYecKrX 00BEKTaX U MaTepuaax

10. Hyxneunossie kuciotsl. JJHK,PHK,AT®: 1
CTPOEHHUE,CBOMCTBA, MECTOMOIOKEHUE, (DYHKIIHH.

11. JIaGopatopHas paboTta. O6Hapy eHHEe HyKJIEHMHOBBIX 1
KHCJIOT B OMOJIOTHYEeCKUX 00BEKTax U MaTepHuaax

12. Pemenue 3ampad no MoieKyasipHON T€HETHKE. 1

13. Pemenue 3apad no MoneKyasipHON T€HETHKE. 1

I'naBa 4. Kiterounble cTpyKTYpbI M MX (pyHKIMH (6 4acos)

14. CoBpeMeHHBIE METO/IbI M3yueHHs KeTkH. JlabopaTopHas pabdora. 1
Y CTpoCTBO CBETOBOIO MUKPOCKONA Y TEXHUKA MUKPOCKOITMPOBAHMS.

15. OCHOBHBIE YaCTH U OpPraHOUBI KJIeTKH. JJabopaTtopHas padoTa. 1

Oco0eHHOCTUCTPOCHUS KIETOK MPOKAPUOT U dyKapuoT. Kietku
pacTeHuM U KUBOTHBIX.

16 OCHOBHBIE YaCTH U OpraHoubl kieTku. CTpoeHue u GyHKIUU |
OMOJIOTHYECKIX MeMOpaH.

17. OCHOBHBIE YaCTU ¥ OPTraHOMIbI KJIETKH. 1
18. OCHOBHBIE YaCTH ¥ OPraHOMIbI KJIETKH. 1
19. O060011eHrE U crCTeMaTU3allks 3HaHUH. 1

I'maBa 5. O0MeH BelecTB M NpeBpalieHNe YJHEPTHH B KiIeTKe (94)

20. ACCUMUIISITINS U TUCCUMHIISLIUS- IBE CTOPOHBI 0OMEHA BEIIIECTB. 1

21. depmenTaTrBHbBIE peakiyn. JlaboparopHas padoTta «DepMeHTaTUBHOE 1
pacIierieHie MEPOKCHIa BOJOPO/Ia B KIETKAX)

22. ITnactuueckuit oomen. doTocuHTES. 1

23. IImactuueckuii oOMeH. XeMOCHUHTES. 1




24, DHueprerudeckuit oomeH. JlaboparopHas pabota «Karanuruueckas 1
AKTUBHOCTh aMUJIa3bD)
25. Peakiuyu MaTpu4HOro CUHTE3A. 1
26. buocunTes Genka. 1
27. Perynsiiust 0OMEHHBIX MPOIIECCOB B KIIETKE. 1
28. Pemenne 3amau mo reme «OOMEH BELIECTBY. 1
I'naBa 6.2 Ku3HeHHBbIH UK/ KJIeTKH (64)
29. KieTouHbli UK ¥ €ro NeproIbl 1
30. Marpuunsiii cunares JJHK 1
31. XpoMocoMbl. XpOMOCOMHBII HA0OP KIETKH 1
32. Muto3. JlaboparopHas pabora. MUTO3 B KJIETKAaX KOpEIIKa JIyKa 1
33. Pemenne 3amau 1
34. Pemenue 3amau 1
I'naBa 7. UnauBuaya/IbHOE Pa3BUTHE U PA3MHOKEHHE OPraHu3MoB (7 1)
35. Meiios. |
36. Pemenue 3anau muanu 27 EI'D Ha onpeneneHne XpoMOCOMHOTO 1
Habopa B paznuuHble Qa3bl Mero3a.
37. Cnepmatorenes u oBorenes. JlJaboparopnas padora «CTpoeHHe MOJOBBIX 1
KJIETOK»
38. OmrogoTBOpEeHNE U SMOPHOJIOTHIECKOE Pa3BUTHE KUBOTHBIX. 1
39. Poct u pa3BuTHe KUBOTHBIX 1
40. Pasmuoxenue u pazsutue pactenuil. JJaboparopuas padora «CtpoeHue 1
OpPraHOB Pa3MHOKEHUS BBICILIUX PACTCHUID»
41. O06001eHre U cucTeMaTU3aIs 3HaHU 1
I'naBa 8. OcHOBHBIE 3aKOHOMEPHOCTH AABJIEHUI HacaeAcTBeHHOCTH (13 1)
42. Hayka renetuku. MeTo bl TeHETUKH. 1
43, MoHOTHOPHIHOE CKPEIIMBAHHE. 1
44. AHaIM3UPYIOIIEee CKPEIIBaHUE. 1
45. JlurubpuaHoe CKpenBaHue. 1
46. CrernieHHOe HaclieIoBaHUE MPU3HAKOB. 1
47. Pemrenue 3anau. CuernsieHHOE Hacaeq0BaHUE. 1
48. Pemrenue 3amay 1o reHeTUKe. 1
49. XpOMOCOMHasI TEOPHUS HACIEICTBEHHOCTH. 1
50. ['eneTuka mosna. 1
51. MHOK€ECTBEHHOE JIEWCTBUE U B3aMMOJICCTBHE T€HOB. 1
52. B3anmopeincTere HeauieNbHbIX T€HOB. 1
53. Pemenue 3agay mo reHeTHKE. 1
54. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH. 1
I'nmaBa 9. OcHOBHbBIE 3aKOHOMEPHOCTH ABJIEHUI N3MeHUYnBOCTH ( 34)
55. Hacnencrsennas n HeHacieCTBEHHAsI N3MEHUYUBOCTD. 1
56. ['eHOTUIIMUECKUE MYTALUH. 1
57. 3aKOHOMEPHOCTU U3MEHYUBOCTH 1
I'masa 10. I'eneTuka 4esoBeka (34)
58. I'enom yenoBeka. MeTonbl U3yUueHUs!. 1
59. Pemenue 3amad Ha cocTaBieHUE POIOCIOBHBIX YEJIOBEKA. 1
60. JlaGopatopHas pabota «CocTaBieHne POJOCIOBHON YEIOBEKAY. 1
I'nasa 11. Cesiekuusi OpranHu3mMoB U 0MoTeXHOJI0rHs (64)
61. Cenexuus Kak pouecc HayKu 1
62. HckyccTBeHHBII 0TOOpP. DKCIIEpUMEHTAIBHBIN MyTareHe3 1
63. I'ubpuau3zanms 1
64. Okckypeusi «OCHOBHBIE METO/BI U IOCTUKEHUS CEJIEKIIUN PACTEHUIN 1 1

KHUBOTHBIX)»




65. buoTtexHoMOrHs Kak 0Tpaciib MPOU3BOICTBA 1
66. Kiierounas, XpoMOCOMHasl U T€HHAsl NHKEHEPUS
O0600611eHue U MOBTOPeHMe (2 yaca)
67. O06o00uIeHrne 3HAaHUN 00YYarOIITUXCSI. 1
68. O06o00mIeHne 3HaHUK 00YYAFOIINXCS
Y4eOHO-MeTOAMYECKUH KOMILIEKT
Y4eOHUKH:

buonorus. 10-11 kmaccer: yue0. st 00meo0pa3oBar. OpraHu3aIyii: yriryd. ypoBeHsb: B 2 4.,
4.1 / Tepemon A.B., [letpocoBa P.A.: Muemo3una, 2022.




