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INOACHUTEJIBHASA 3AIINCKA

[Ipennaraemselii kKypc paccuntan 34 daca (1 9ac B Henen), ox noodepaicusaem u yeuyonsem
bazoevle 3nHaHus NoO OUOIO2UU U HANPAGNEH HA GOpMUpo8aHue U pazéumue OCHOBHBIX VUEOHLIX
KOMnemenyutl 8 xooe peulenuss 6U0NI0SUYEeCKUX 3a0ay.

[Iporpamma ¢axynpTaTHBa MO OMOJIOTUU COCTAaBIEHA HA OCHOBE HOPMATUBHBIX IOKYMEHTOB:
1)denepanpHoro 6a3ucHOrO y4eOHOTO IJIaHa JJisi 00pa3oBaTeNbHBIX YUpekaeHnu Poccuiickoit
denepauun
2) ®enepalibHBIN FOCYIAPCTBEHHBII CTAHIAPT OCHOBHOTO 00IIEr0 00pa30BaHus, yTBEPXKICH
npukazoM MuHucrepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparun ot 17 nexkadpst 2010 r. Ne
1897.

3) 3akoH Poccwuiickoit @enepanuu «O06 oOpasoBaHum» (CTaThs 7).

Konuenuusa npocpammpl _Kypca  3aKioyaeTcss B TOM, 4TO €€ pa3pabdoTKa CBsi3aHa C
pa3pabOTKOl CHUCTEMBI CHEIMATU3UPOBAHHON IMOATOTOBKH (HIPOPHUILHOIO OOY4YeHHS) B CTapLIMX
KJlaccaxX W HampaBlieHa Ha peaju3alldio JMYHOCTHO - OPUEHTUPOBAHHOrO IMpoliecca, MpU KOTOPOM
MaKCHUMAaJIbHO YYHUTHIBAIOTCS WHTEPECHI, CKIIOHHOCTH, U CIIOCOOHOCTH CTapIIeKIacCHUKOB. OCHOBHOM
aKLEHT Kypca CTaBUTCS HE HAa MPUOPUTETE COJAECP>KAHUS, a Ha MPHOPUTETE OCBOCHHUS YUalIUMHCS
CIOCOOOB JICHCTBHIA, HE HaHOCA YIIEpO CaMOMY COJIEP)KAHHWIO, T.e. PAa3BUTHIO NPEAMETHBIX U
MEXMPEIMETHBIX KOMIIETEHIIUH, YTO HAXOAUT OTPAKEHHE B KOHTPOJIbHO-U3MEPUTENBHBIX MaTepHanax
EI'D. Kypc TecHo cBsi3aH ¢ ypokamu oOmeil OMOJIOTMM M COOTBETCTBYET TpeOOBaHUSAM
['ocynapcTBeHHOTO CTaHAapTa.

AKmyanpsnocms YMEHHS PElIaTh 3a/laud M0 OMOJIOTHH BO3pPAcTaeT B CBSI3M C BBEIACHHUEM
EI'D mo Ouonoruu, a Takke C TeM, YTO HEOOXOAMMO MPUMEHSTh 3HAHUSl Ha npaktuke. Kypc TecHo
CBSI3aH C ypOKaMH OOIIel OMOJOTHH U COOTBETCTBYET TpeOOBaHHSM | 0CymapcTBEHHOTO CTaHAAPTA.

Pemennie 3amay mo OMONOTHMU JaeT BO3MOMKHOCTH Jyd4llle IO3HATh (yHIAMEHTAJIbHBIC
00IIEONOIOTUYECKHE TOHITHS, OTPAKAIOMIME CTPOCHHE W (YHKIMOHHPOBAHWE  OHMOIOTHYECKHUX
CHUCTEM Ha BCEX YPOBHSX OpTaHMU3AIMH KU3HU.

Pemenne 3amad mo OMONOTHMH TO3BOJSIET  TAKXKe YIIyOMTh M 3aKpenuTh 3HAHHS IO
paznenaMm  obmiedt Omonoruu. OTpOMHYIO Ba)KHOCTh B HETIPEPHIBHOM 00pa3oBaHUM MPHOOPETAIOT
BOTIPOCHI CaMOCTOSITENIFHOW pabOThl ydYaIIUXCsl, yMEHHE MBICIUTh CaMOCTOSTENBHO W HAaXOAWUTh
pemienue. Co3naroTcs YCIOBUA s HMHAMBUIYANBbHOM M TIpynmoBodM  QopM  JesSTeNbHOCTH
yuammxcs. Takoe coderanwe AByX ()OpM OpraHM3alMU CaMOCTOATENBHOM pabOThl Ha ypOKax
aKTUBM3MpPYET Cla0bIX y4yallMXcsi W JaeT BO3MOXHOCTh  AuddepeHIupoBaTh  MOMOIIb,
CIIOCOOCTBYET BOCIIMTAHHIO B3aMMOIOMOIIM W KoJUieKTHBH3Ma. CO3MaeT TakKe YCIOBHS IS
Oo0y4eHMs yyallluXcsi CaMOKOHTPOJIIO U CaMOOLeHKe. DTO (OpMHUPYET TBOPUECKOE OTHOIIEHUE K
TPYAy BaXXHO€ JUIsI 4YeJOBeKa JII00OW TPOQPECcCHH U SBISETCS BAKHBIM YCIOBHEM YCIEIIHOTO,
KaueCTBEHHOT'O BBIMOJTHEHHUS] UM CBOMX OOS3aHHOCTEH.

Ocobennocmamu_npozpammsvl_Kypca_ SIBISIETCS TECHasl CBSI3b €r0 COACPIKAHUS C yPOKaMHU
obmeit  Ouomorum M cooTBeTcTBUE  TpeboBaHusM [ocynapcTBeHHOro cranaapra. I[lombop
MaTEepHaJiOB JUISA 3aHSATHH OCYIIECTBISIETCS HAa OCHOBE KOMIIETEHTHOCTHO - OPHEHTHPOBAHHBIX
3a/laHul, HAMpaBJICHHBIX Ha pazBuTHe  TpEX YpPOBHEH OOYyYEHHOCTU: PEMPOAYKTUBHOTO,
MPUKIIQTHOTO U TBOPUYECKOTO.

Llenvio Kypca asnaemcea:

¢ ConeiicTBoBaTh (hOPMHPOBAHMIO TPOYHBIX 3HAHUW MO OOIIEH OMOJOTHM, YMEHUN U HaBBHIKOB
pewmenus 3amad s caaun EID.

¢ O000MNTh, CHCTEMaTU3UPOBATh,  PACIIUPUTH W  yOIYOUTh  3HAHUS  ydYalIuXcs
c(hOpMHUPOBATH/aKTYaTM3UPOBATH HABBIKU PEIICHUS OMOJOTHYECKHUX 3aau Pa3IMYHBIX THIIOB.

oJlaTh yYEHWKY BO3MOYKHOCTb DPEaJIHM30BaTh CBOW HWHTEIUICKTYAJIbHBIE ¥ TBOPUYECKHUE
CIIOCOOHOCTH, WMEIOIIHECs 3HAHWS W YMEHHs B IPYTUX OO0JACTAX JIEATSIbHOCTH NPH BBIIOJHEHUU
POEKTHOUN PabOTHI.

e JlaTb y4eHMKY BO3MOKHOCTb OLIEHUTh CBOM CKJIOHHOCTH M HMHTEpEeCchl K JaHHON 00JacTH
3HAHUS

3aoauu:



1.®opMHpOBaTH CHCTEMY 3HAHHM MO TIABHBIM TEOPETUYECKHM 3aKOHAM OMOJIOTHH.

2.CoBeplIeHCTBOBaTh yMEHHE pellarb  OMOJOTMYECKHe 3aJjauyd  PEenpOoIyKTUBHOTO
NPUKIAJHOTO U TBOPYECKOTO XapaKTepa

3.Pa3BuBaTh  KJIIOYEBBIC KOMIIETCHIIMU : y4eOHO - MO3HaBaTelbHbIC, WHPOPMAILMOHHEIE |,
KOMMYHUKaTHBHBIE ,COLIUAIIbHBIC.

4.Pa3BuBaTh OHMOJOTWYECKYI0 HMHTYHILHIO, BBIPA0OTAaTh OMpPEICICHHYI0 TEXHHUKY, UYTOOBI
OBICTPO CHPABUTCS C MPEAJIOKESHHBIMHI SK3aMEHAIIIOHHBIMHU 33/IaHHSIMU.

bnazooapa cpakynemamuenomy Kypcy no o6uonozuu 6blnonHAEMCA HECKOILKO QYHKYUIL:

1. TlomnepxuBaercsi W3ydeHHWE OWOJOTMM Ha 3aJaHHOM CTaHAapTHOM YypoBHe. Kypc
«Pemnrenne 6MONIOTMYECKUX 337349 MOMOTAET 3aKPENUTh U YriyOuTh YPOBEHb 3HAHHWH 1O OHUOJIOTHH,
IPUMEHUTH 3TH 3HAHUS ITyTEM perIeHns] OMOIOTHIECKUX 3a/1a4.

2. OcymecTBusieTcs JHUYHOCTHO-OPHEHTUPOBAHHBIM ToaX0x B oOyueHun. To ecTh
YUYUTBHIBAIOTCS. WHAWBUAYAJIbHBIE CKIIOHHOCTH M CIIOCOOHOCTH YYaIllMXCS M CO3JAlOTCS YCIOBHUS IS
00y4eHHS UX B COOTBETCTBUH C TPOPECCUOHATLHBIMI HHTEPECAMHU.

Inanupyemolii pesynomaimn
B pesynomame npoxosrcoenus npozpammol Kypca 00y4aruiueca 00axucHbl:

e Ucrnosnb3oBarh 00IMe NMpuemMbl pabOThl C TECTOBBIMU 3aJaHUSIMH  Pa3IMYHOM CIOYKHOCTH,
OpPHEHTUPOBATHCS B IPOrPAMMHOM MaTepualie, yMeTb 4YeTKO (pOpPMYJIMPOBAaTh CBOU MbICIH

e VYMeTh NPaBUIbHO PACHpeAEsTh BpeMs IIPU BbINOJIHEHUH TECTOBBIX paboT.

e O0600mAaTh ¥ IPUMEHSTH 3HAHHS O KIIETOYHO-OPTaHU3MEHHOM YPOBHE OpTaHHU3aIHU )KU3HH.
e (O000marp ¥ TPUMEHATH 3HAHUSA O MHOI000pa3nu OPraHU3MOB .
[ ]
[ ]

ComnocTaBisaTh OCOOCHHOCTH CTPOCHUS M (PYHKITHOHUPOBAHHS OPraHU3MOB Pa3HBIX IIAPCTB.
ConoctaBnsaTe OMOJIOTMYECKUE OOBEKTHI, IPOLECCHl ,SIBJICHUS, MNPOSBISIIOIIMXCA HAa BCEX
YPOBHSX OPTaHU3ALUN KU3HH.
e VYcTaHaBIMBATH MOCIEJOBATEIBHOCTh OMOJIIOTHYECKUX 0OBEKTOB, IPOLIECCOB, SBICHUM.
o Ilpumensts Ouosoruueckue 3HaHUS B  IPAKTHUECKUX  CUTyalusix  (IIPaKTHUKO-
OpPUEHTUPOBAHHOE 3aJIaHUE).
e PaboTarh C TEKCTOM MJIM PUCYHKOM.
e O06001AaTh U IPUMEHSTH 3HAHHSI B HOBOM CUTYaI[UH.
e Pemare 3a7auu 1Mo IMTOJIOTUU 0GA30BOTO YpPOBHS U MOBBILIEHHOTO Ha NMPUMEHEHUE 3HAHWH B
HOBOW CHUTYallUH.
e Pewmarth 3amaun 1O reHEeTHKE 0A30BOr0 YPOBHS M MOBBILIEHHOI'O HA MPUMEHEHHE 3HAHUM B
HOBOW CHUTYaIlNH.
e Pemare 3amaum MOJIEKYJIsIpHOW Ouosioru  0a30BOro ypOBHS M MOBBIIMIEHHOI'O Ha
IIPUMEHEHHE 3HaHUI B HOBOM CUTYallUH.
Cmpyxkmypa npozpammst. Kypc onupaercs Ha 3HaHUS, IOJTY4YEHHBIE IPU U3YUYEHUU Kypca

ounonorun 10 xnacca. Conep:kaHue IporpaMMbl BKITIOYAET 3 OCHOBHBIE pa3jiefia: PelIeHue 3a/ay 1o
MOJIEKYJISIPHOM OMOJIOTHH, pelIeHHe 3aJ]lad 10 [IUTOJIOTHH, PEIIeHNEe 3ajad 10 FeHEeTHUKe, TaHHbIe
paszensl AeATCs Ha TeMBl, U KaXKaas TeMa (aKkyJIbTaTUBHOIO Kypca SIBISETCS MPOJIOJDKEHUEM Kypcea
6uosioruu. OCHOBHOM TUII 3aHATUH - MPaKTUKYM. [J11 HanboJiee yCrenHoro yCBOeHUs MaTepuaa
TUTAHUPYIOTCS pa3indHble (opMbI pabOThI ¢ yyaluMUCs: pa3HooOpa3Hble GOpMBI pabOTHI C TEKCTOM,
TECTaMH, BBIIIOJIHEHUE TBOPUECKUX 3aaHuil. Ha kax1oM 3aHATUN ydalluMcsl PEKOMEHYETCSl CEPUs
3a/IaHMI, 4aCTh KOTOPBIX BBIIOJIHAETCS B KJIACCE, @ 4ACTh - IOMA CaMOCTOATENBHO. JJid
MIPOMEXYTOUHOTO KOHTpOJIs- 3 TectupoBanus B popme EI'D, 1 UTOroBOro KOHTpOJIsi— 3a4yeT Mo
Kypcy «Pemenue Guonornyeckux 3aziad B xoze noaAroroBku k EI'D» u npoekTHas 1eITeIbHOCTb.
Kypc peaninzyeT KOMIEeTEeHTHOCTHBIH, 1eSTEIbHOCTHBIN M MHIUBUYaIbHBINA OJIX0/] K 00yUEHUIO.
JlesATenbHOCTHBIN MTOAXO0/ PEaIU3yeTCs B IIPOLIECCE IPOBEACHUS CAMOCTOSTENBHBIX U IPAKTUYECKUX
paboT ¢ yJanMucs, COCTaBIIsIeT OCHOBY Kypca.

B noaroroske u poBeIeHUH YPOKOB JAHHOI'O Kypca UCIOIb3YETCA MEeXHON02U
300posbecbepezaroujeco 0OyueHUs U 60CNUMAHUA: CO3IaHUE TICUXOJIOTHYECKOTr0 KoMdopTa,



CaHUTAPHO-TUTHUEHNYECKUX YCIOBHIl, IBUraTeIbHOM aKTUBHOCTH U IPYTHX KPUTEPUEB, KOTOPHIE
BIIUSIIOT HA YCHEIIHOCTh B O0YYEHHH.

Dopmoit omuémuocmu no U3y4eHu0 OAHHO20 Kypca MOHcem Obinb:

- CocTaBieHre OMOJIOTMUECKUX 3aa4, KPOCCBOPIOB, CO3JaHKe MPE3EHTAINI, 0 TeMam
(bakynbTaTUBHOTO KypcCa;

¢ 3a4€T 10 penIeHuIo 3a1a4 0a30BOr0 YpOBHS U MOBBIIICHHOTO |

¢ KonrponbsHas padoTa 1o peuieHuo 3aaa4 no marepuanam Enunoro ['ocynapctBeHHOTO
sk3amMeHa 1o 6uonoruu 2015 roga (3agaHus ypoBHs A MOBBIIICHHOTO YPOBHs cliokHOCTH, C);

e 3ammTa NpOeKTHBIX padoT

e TecToBBIC 3aJaHus 110 pCHICHHUIO 3aJia4d 110 MaT€pHraiaM EI[I/IHOI‘O FOC}’I[apCTBeHHOFO

sKk3amMeHa 1o 6uosnorun 2015 rona (3aganus ypoBHsS A TIOBBIILICHHOTO YPOBHS CIIOKHOCTH,
O);

COAEPXAHHUE KYPCA

BBenenue — 1 yaca
1. Bseoenue 6 npeomem

Pecypcsl yueOHoro ycnexa: 00y4eHHOCTb, MOTHBAIIUS, TTaMSITh, BHUMaHUE, MOJIaJIbHOCTD,
MBIIICHUE, AeATENbHOCTh. KOHTPOIIh, CAMOKOHTPOJIB.
MotuBanus Ha ycIieX: MaTpuila MHAWBHIYaJILHOTO YCIeXa, MHAUBUAYAIbHAS IpOrpaMMa
pa3BUTHA 001IeydeOHBIX HABBIKOB.
2. Pewenue 3a0au no meme
«OcHogHule ceoticmsa scueo2o. Cucmemnas op2anuzayusi dHcuszHuy-1 vac

3akpenJieHue OCHOBHOI'O COIEPKAHUS TEM B X0/1¢ PelICHUs OMO0JO0rMYeCKHX 3a/1a4:

buonorns - Hayka 0 KW3HM U €€ 3aKOHOMepHOCTX. [Ipeamer, 3a1aun, METOBI U 3HAYCHHE
O6uosiornu. CBs3b OMOJOTMM C JPYTUMH HayKaMH, €€ MECTO B CHUCTEME €CTECTBEHHOHAY4YHBIX H
OMOJIOrMYECKUX TUCHUIUIMH. buosiorus B cucreMe KyabTyphl. MecTto OHOJIOTMM B (OPMUPOBAHUU
Hay4YHOT'O MUPOBO33PEHMSI U HAYYHOU KapTUHBI MUpA.

OcHoBHblE TpHU3HAKU >XKUBOro. OmnpeleneHue MOHATUS <«KU3HBbY. buonoruueckas ¢opma
CYLIECTBOBAHMSI MaTEPUH. Y POBHU OpraHU3alMH )KUBON MaTepUH U MIPUHLIMIIBI UX BBIICICHUS.

OcHoBuble mnousaTusi. buonorus. JKusHe. OCHOBHBIE TIPU3HAKM JKUBOTO. YPOBHU
OpraHm3anuu *xuBo matepuu. Meronbl nzydenust B 6uonoruu. Knerka. Tkanb. Opran. Opranusm.
[Momymnsmus u Bua. buoreonenos. buocdepa

Pa3nea 1. Pemienne 3axa4 nmo reme «MoJiekyJsipHas 0uoJiorusi»-6 yacos

3akpenyieHue OCHOBHOI'O COAEP:KAHUS T€M B X0/1€ PelleHus 0M0J0THYeCKHX 3a1a4:
1. Xumuueckuii cocmas knemku. Heopeanuueckue sewjecmea.

XUMHYECKUE 3JIEMEHThl U UX pojib B KieTke. Heopranmyeckue BemiecTBa M UX pPOJIb B
KU3HEICITCIIbHOCTH KJIEeTKH. Boja B KileTKe, B3aMMOCBS3b €€ CTPOCHUS, XUMHUYECKUX CBONCTB U
ouonorndeckoit pomu. Comu HEOPraHUYECKUX KHUCIIOT, UX BKJIaA B oOecrevyeHne KU3HeAeaTeIbHOCTH
KJIETKH ¥ TIOJIZIepkanne romeoctasza. Monsl B kieTke, ux GyHkmun. OCMOTHYECKOE JaBICHUE U TYProp
B KIIeTKe. bydepHbie cucTeMBbl KIETKH.

2.  Xumuueckuii cocmae knemxu. Yeneeoowl. Jlunuowi.

YreBoabl B )KU3HEACATETLHOCTH PACTEHUH, )KUBOTHBIX, TpUOOB U OakTepuii. CTpyKTypHBIC U
(hyHKIIMOHATBFHBIE OCOOCHHOCTH MOHOCAxXapHJIOB M AWcaxapuaoB. buomomumepsl - momcaxapuibl,
CTpOEHHUE U OMOJIOTUYECKasl POJIb.




Kupsl u munuapl, 0COOEHHOCTH UX CTPOEHUS, CBSI3aHHBIE ¢ (DYHKIIMOHATHHON aKTHBHOCTBIO
KJIETKH.

3. Xumuueckuu cocmas knemxu. benxu.

Opranudeckne BelIeCTBAa KIETKH. buonomumepbl — Oenku. CTpyKTypHas oOpraHH3aIus
0enkoBbIX MoJjekya. CpoiictBa OenkoB. JleHaTypaius U peHaTypainus — OHMOJIOTMYECKUH CMBICT U
3HayeHne. DyHkuM OenKOBBIX MoJeKyl. DepMeHTh, UX poilb B OOECIEYEHHH MPOIECCOB
xu3HenesTensHoctu. Knaccudukanus pepmMeHToB

4-5. Xumuuecxuii cocmag knemxu. Hyxneunogvie kuciomeoi.

HyxkiienHOBBIE KHUCIIOTHI, UX poJib B KieTke. Mctopus uzydyenus. JJHK — Monekyna xpanenus
HacneactBeHHOH uHpopmaruu. CrpykrypHast opranuzamms JIHK. Camoyasoenue /IHK. PHK, ee
BU/[IbI, 0COOCHHOCTH CTPOEHUS U (QYHKIIMOHUPOBAHUS

AT® — OCHOBHOW aKKyMYJISITOp 3HEpruM B KieTke. OCOOEHHOCTH CTPOEHHUSI MOJIEKYNbl U
¢bynkun AT®. ButamMuHbl, CTpoeHHE, HCTOYHUK NOCTYILICHUS ¥ POJIb B OpraHU3Me U KJIETKeE.

6. Tecmuposanue no pazoeny «Monexkynsapras 6uonocusy

OcHOBHBIE MOHSATHS. AMUHOKHUCIOTHL. AHTHKOMOH. ['mapodunsHOoCTh. ['MAPOGHOOHOCTD.
I'muxonporeunsl. I'yanun. enarypanusa. JHK. Komon. KommmementapHocTs. JIMIOmpoTenusbl.
Jlokyc. Makpoanementsl. Muxkpoanementsl. Monomep. Hyxkineonporeunsl. Hykneorua. Ocmoc.
[Tonumep. [Tomunentua. [lentunnas ca3p. PHK. Tumun. @epmentst. Lluto3un. Ypauui.

MexnpeanmerHble cBsi3u. Heoprannueckass xumusa. XuMUYECKUE 3JIEMEHTHI IEPUOANYECKOM
cuctemsl [[.M.MenneneeBa. Monsl (kaTHOHBI U aHUOHBI). Boia u Apyrue HeopraHM4yeckue BELIECTBa,
CTPOEHHUE MOJIEKYN M cBoWcTBa. Jluccoumanus 3naeKTposuToB. Opranuyeckass xumusa. OCHOBHbIE
TPYIIB OPraHUYecKux coenuHeHnid. bydepubie pactBopbl. Pusmka. OcMOTHYECKOE J1aBJICHHE.
Juddysus u ocmoc.

Paznen 2. Pemenue 3apa4 nmo teme «lluroaorus» -10 yacos

3akpenieHHe OCHOBHOIO COJAEP:KAHMS TEM B X0/1e peleHns OHOJOrHYeCKHX 321242
1. Lumonoecus kax nayka.

[Mpeamer, 3amaud W METOJABI COBPEMEHHON ITUTOJOTMHA. MECTO IIMTOJIOTUH B CHUCTEME
€CTECTBEHHOHAY4YHBIX W Ouojormyeckux Hayk. Vcropus paszButus nuronorus. TeopeTuueckoe u
MPAKTUYECKOE 3HAYCHHUE IIMTOJIOTUYECKUX HCCICOBAHUN B MEIUIIMHE, 3[PABOOXPAHECHUH, CEIbCKOM
XO03SIMCTBE, Je]Ie OXPaHbl PUPOJIBI U APYTHX chepax YeT0BEUSCKOM AeATEIIbHOCTH.

Hcropus oTkpbiTHe KieTku. Kiletounas teopusi. OCHOBHbBIE TOJOXKEHUS MEPBOI KIETOUHOU
TeOpI/H/I. COBpeMeHHaH KJICTOYHAasA Teopm{, €€ OCHOBHBIC IIOJIOKCHUSA MW 3HAUYCHUC IJIA paBBI/ITI/H[
OHOJIOTHH.

2. Cmpoenue Kiemku u e€ 0peaHouowl.

[Tnazmatnueckass MemOpaHa U o0ojouka kieTku. CTpoeHune MeMOpaHbl — KIIETOK.
[IpoHnKHOBEHHE BeHIECTB uepe3 MeMOpaHy KIETOK. Buapl TpaHcmopra BelIeCTB 4epes
[UTOMJIA3MAaTHYECKYI0 MeMOpaHy KJIETOK (TacCHBHBIA U AaKTHUBHBIM TPAHCIOPT, JK30IUTO3 U
3HA01UTO3). OcOOEHHOCTH CTPOEHUS 000JI0UEK MTPOKAPUOTUUECKUX U IYKAPUOTHUECKHUX KIIETOK.

[TuTomnazmMa W €€ CTPYKTypHble KOMIOHEHTHl. OCHOBHOE BELECTBO LUTOIIA3MBbI, €r0
CBOMCTBA U QYHKIUH.

SAnpo uHTepdazHOW KIETKH. XUMHUECKHMH COCTaB M CTPOCHME spa. 3HaueHHe s1apa B
oOMeHe BelIecTB M Iepefadye reHeTHueckod uHbopManuu. SIpbIKo, OCOOEHHOCTH CTPOEHUs M
¢byHkuuu. XpoMOCOMBI, MOCTOSHCTBO 4Mcia U (QOpMbI, TOHKOE cTpoeHue. [loHaTHe o kapuortume.
lartongHbIN ¥ TATITONIHBIA HA0OOPBI XPOMOCOM.

Ammnapar ['onpmku. CTpoeHue, pacioiioKeHHe B KIeTKaX XKUBOTHBIX U PACTCHUU, QYHKIIUU
anmapata ['oibIKu: CHUHTE3 MOJIMCaXapyuI0B U JIUINI0B, HAKOIIJICHHE M CO3PEBAHUE CEKPETOB (OenKH,
JUTHU/IBI, TIOJTUCAXapHibl), TPAHCIIOPT BEIIECTB, POJIb B (DOPMHUPOBAHHUH TIA3MATUYECKON MEeMOpaHbI U
nmu3ocoM. CTpoeHue ¥ PyHKLINU JTH30COM.

Ounpormnazmaruueckas cetb (OIIC), ee Tumbl. OCOOEHHOCTH CTPOEHUS arpaHyIsIpHON
(rmagkoi) u rpanyispHoi (mmepoxoBatoir) DIIC. 3nauenue rnagkor DIIC B cuHTE3€ MONMKMCaxapuaoB
Y JIMTUAOB, UX HAKOIUJICHWH W TpaHcroprte. 3ammrtHas ¢yHkius DIIC (u3omsmus U HeWTpamu3anus
BpeIHBIX I KieTku BemecTB). DyHkumm mepoxoBaroit JIIC (yuactue B cuHTE3e OCIKOB, B



HAKOIJICHUH OEJIKOBBIX MPOAYKTOB M MX TPAHCIOPTE, CBA3b C APYTUMH OpPraHOMAAMU U OOOJIOYKOM
KJIETKH).

Pubocompbl, 0COOEHHOCTH CTPOEHUS U POJIb B OMocuHTE3e Oenka. [lomupubocomsl.

Baxyonu pacTUTEnbHBIX KJIETOK, UX 3HaueHue, cBs3b ¢ DIIC.

[TnacTuael: 1eMKOIIACTBI, XJIOPOIUIACTHI, XpoMoIuIacTel. OCOOEHHOCTH, CTpOEHUE U (PYHKIIUU
mnactua. JAHK nnactua. [Ipoucxoxaenue xjiopormactoB. B3auMHoe npeBpanieHue miacTui.

MuroxoHapuu,  cTpoeHMe  (Hapy)KHas W BHYTPEHHSSI  MeMOpaHbl,  KPHCTHI).
Muroxonapuansasie JIHK, PHK, puGocombl, ux ponab. DPYHKIUM MHUTOXOHApHHA. [HmoTe3sl o
IIPOUCXOXKACHUNA MUTOXOHIPUN. 3HAYEHUE BO3HUKHOBEHMS KUCJIIOPOJHOTO JbIXaHUS B 3BOJIIOLUH.

Knerounsnii wneHtp, ero crpoenne u ¢ynkuuu. OpraHouabl nBmxeHus. Kierounsle
BKJIFOYEHHUS — HEMIOCTOSHHBIN OPraHOU] KJIETOK, 0COOEHHOCTH U (yHKIIUU.

3. @omocunmes
OOmeH BelecTB ¥ 3Hepruu. I1oHsTHE O MIACTUUECKOM U SHEPreTUYECKOM OOMEHE.

@®otocunTe3. CBeroBas U TeMmHOBas (a3pl  (POTOCHMHTE3a, OCHOBHBIE IPOIIECCHI,
npoucxosmue B 3TH ¢pa3pl. OCHOBHBIE UTOTH CBETOBOM (ha3bl - cuHTe3 AT®, BbIIECTICHNE KUCIOPOAA,
o0pa3oBaHME  BOCCTAaHOBJIEHHOTO HUKOTHHaMHaAeHuHAnHYyKIeotuadpochara  (HALAD -H2).
®otodochopunupoBanue. CymmapHoe ypaBHeHHE  QoTocuHTe3a. [lepBUYHBIE  MPOJYKTHI
¢dorocunTeza. DOTOCMHTE3 UM ypOXKail CETbCKOXO3SMMCTBEHHBIX KyJIbTyp. IlyTH TOBBIIICHUS
IIPOJYKTUBHOCTHU CEJIbCKOXO03MCTBEHHBIX pacTeHuil. K.A. TuMHpsA3€B 0 KOCMUYECKON POJIM 3€JIECHBIX
pacTeHuil. XeMOCUHTE3 U €ro 3Ha4eHHE B IIPUPOJIE.

4. Duepecemuueckuii obmen

OHepreTuyeckuil oOMeH B KJIETKE M €ro OMOJIOTMYECKUH CMBICI. DTalbl 3HEPIeTUYECKOTO
oOMeHa, MPUYPOUYEHHOCTh 3THX IPOLECCOB K OINpPEIEIeHHbIM CTPYKTypaM KJIETKH. 3HayeHue
MUTOXOHIpUil U AT® B 3HEpreTuueckoM oOMeHe.

5-7.  buocunme3s 6enka

buocunTes OenkoB B KIETKE M €ro 3HaueHWe. Poinb reHoB B OHOCHMHTE3e OEIKOB.
I'eneTnueckuil kox M ero cpoicTBa. Jrambl OMOcHMHTe3a Oeinka. Peaknuu MaTpuyHOrO CHHTE3a.
Perynsmus cunrtesa 6enkoB. ['eH-perynstop, reH-onepaTop, CTpyKTypHbIE T€HbI, UX B3aMMOJEICTBHE.
[Tpuniun oOpaTHON CBSI3U B peryysiuuu QyHKIMOHUPOBaHUS reHoB. COBpEeMEHHBIE MPE/ICTaBICHUS O
MIPUPOJIE TEH

8. Tunwi Oenenus Kiemox

JKu3HeHHBIN UK KJIETKW W ero JTambl. [loAroToBKa KIETKH K JeNeHHI0 — uHTepdasa, ee
nepuosibl  (MIPEeCUHTETUYECKUH, CHUHTETHUYECKUH, IMOCTCUHTETHYecKUii). buonornueckoe 3HadyeHue
uHTepdaszpl. Anonto3. MUTOTHUECKHUM LIUKIL.

AMUTO3 U ero 3HaueHue. MHUTO3 - IIUTOJIOTHYECKass OCHOBA Oecroyoro pasMHoxeHus. Pa3pl
MUTO33a, HX XapakTepucTuka. CTpyKTypHble HU3MEHEHHMS U (U3HOJIOTMYECKHE OCOOEHHOCTH
OpPraHOUJOB KJIETKH BO BpEMsl MUTOTHYECKOTO JelieHus. BepereHo neneHus, crpoeHue U (QyHKIUH
HUTEW BepeTeHa. bronornyeckoe 3HayeHue MUTO3a.

Meiio3 - nuToJOrMYecKas OCHOBA IOJIOBOTO pa3MHoOkeHus. IlepBoe neneHue Mmelosa, ero
(a3bl, UX XapaKTepUCTUKA. Y MEHbIIEHUE YHCIIa XPOMOCOM KaK pe3ylbTaT MepBoro aeieHus. Bropoe
JeNIeHre Meio3a, a3bl, X XapaKTepucTuka. bruonornyeckoe 3HaueHue Meiosa.

9. becnonoe u nonosoe pazmnoorcenue.

@opMbl M CIIOCOOBI Pa3MHOXKEHHUS OpraHu3MoB. becrnonoe pa3sMHOXXEHHE, €ro BUIBl U
3HaueHue. [lonoBoe pasMHOXKEHHUE, €ro BUAbI U SBONIOIMOHHOE 3HaueHue. O01as xapakTepucTuka u
0COOEHHOCTH Pa3MHOXEHHUsI OCHOBHBIX TPYII OpPraHU3MOB. Pa3BuUTHE MYXKCKUX U KEHCKHX MOJOBBIX
KJIETOK Y )KUBOTHBIX U PACTEHHH.

10. Oumocenes — unousudyanvhoe pazgumue OpeaHu3Mos.

OmnogorBopeHue u ero TUmbl. OIUIOAOTBOpEHHE M Pa3BUTHE 3apojblilla y >KUBOTHBIX.
OcHOBHBIE 3Talbl SMOPUOHATIBHOTO Pa3BUTHA KUBOTHBIX. B3aumopeiicTBue yacTeil pa3BUBaOLIETOCs
3apozpimia. broreHeTWYeckuii 3aKoH, €ro CoOBpeMeHHas wuHTeprpetanusa. [locTamOproHambsHOE
pa3ButHe. BpeaHoe BIusHUE aNKOrosis, HUKOTHHA, HAPKOTUKOB, 3arps3HEHUS OKPY’KAIOILIEN Cpebl Ha
pa3BHUTHE 3apOJIbIIIA )KUBOTHBIX U YEJIOBEKA.



OOmast xapakTepUCTHKAa M OCOOCHHOCTH PA3MHOXKEHHS BHUPYCOB, OAaKTEpHii, BOIOpOCIEH,
MOX000pa3HbIX, MAIOPOTHUKOOOPA3HBIX, FOJOCEMEHHBIX, IOKPHITOCEMEHHBIX, TPHOOB M JTUIIAHUKOB.
CwmeHa ¢a3 B )KU3HEHHOM ITHKIIE.

11. Tecmuposanue no pasoeny «L{umonozusy

OcHOBHbIe MOHATHUS. ABTOTPO(BL. AMHHOKUCIOTHL. ~AHaOOMU3M. ACCHUMUIISILIHAL
AHTHKONOH. AnmapaT ['oibmpku. AKTUBHBIA TpaHCopT. A3poOsl. baktepuodaru. buocunres Genka.
Bbpoxenue. Bakyonb. Brimtouenus. [Nammonnaeiii Habop xpomocom. JUTIoOuHBIN HAO0P XPOMOCOM.
I'en. T'enermueckuit kox. I'eHom. ['enotun. I'mapodbunasHOCTh.  ['mapodoOHOCTE. [ nMHKOMMS3.
I'mukokanuke. I'nmukonporennst. ['pana. I'yanun. Jlenarypauus. Juccumunsauus. [JHK. [IpixarenbHbiit
cyocrpar. Kierounoe pwixanume. Kapuormasma. Kartabonmusm. Kucnopoassiii srtan.  Komow.
Kommiemenraprnocts. Kpucra. Jlenikonnactsel. JInzocoma. Jlunonporenast. JIokyc. MakpoajaeMeHTSI.
Marpukc. MaTtpudHbIi CHHTE3. Merabomu3m.  MukpoTpyooukn. MukpoduiiaMeHThl.
Muxkpoanementsl. Monomep. Hykneonporennsl. Hyxneorua. Omnepon. Opranouasl. OcMoc.
Oneparop. Ilnactuael. Ilunonwmrtos. Ilomumep. Ilomunentua. Ilentuanas cBsizk. IIpokapuoThI.
Penpeccop. Putocomsl. PHK. CIIMA. Ctpoma. CtpykrypHble reHbl. TpaHcmsamus. TpaHCKpUIIIHSL.
Tpunner. Tunakoun. Tumun. @aromuros. depmeHTthl. XiOporwiacT. XpOMaTHUH. XPOMOILIACT.
Xpomocoma. Ilentpuonu. Ilutomnasmatuueckas wmemOpana. [lurosun. VYpamumn. DorocuHTes.
XeMOCHUHTE3. DK30IUTO3. DHAOLUUTO3. DHAOIIA3MAaTUYECKAsL CETh. DYKapHOThl. SAapo. SAnphIliKo.

becnionoe pasmHoxkenue. BereraruBHoe pasmHokeHue. 3urora. [losoBoe pazMHOKEHHE.
[ToukoBanue. Anonrto3. XKuzHeHHwsli nuka kiaetkd. Crnepmarozoua. Crnopa. Sifnekierka. AMUTO3.
Muto3. Metio3. Lleatpomepa. MuTepdaza. Ilpodaza. Anadaza. Meradasza. Temodasza. Bepereno
nenenusi. buBanent. ['eHeparuBHas TkaHb. ['OMOIIOrHMUHBIE XPOMOCOMBI. J[BOMHOE OIIOAOTBOPEHUE.
3aponsiueBbii Memiok. Konbtoranus. Kpoccunrosep. Penyknmonnoe nenenue. CriepMaToreHes.
OBorenes. JXuznennbli nwuki. I'ameropur. Cnopodur. buorenermyeckuii 3akoH. brnactyna.
bnactomep.  OmnonorBopenue.  OHrToreHe3.  BHyrpenHee — omogorBopenue.  Hapyxhoe
OILIOIOTBOpEHHE. 3apoabliiieBble TUCTKU. Opranorenes. [lapreHorene3. DOMOpHOHANBEHOE pPa3BUTHE.
[TocTamOpuonansHoe pa3Butue. OuinoreHes. Dkroaepma. JHToaepma. Meszoaepma.

Mexnpeamernbie cBs3u. Heoprannueckass xumusa. XuUMHUYECKHE JJIEMEHTHI IEPUOANIECKON
cucremsl J[.11.MenneneeBa. MloHb! (KaTHOHBI U aHHOHBI). Boja u 1pyrue HeopraHuyeckue BEIIEeCTBa,
CTpOEHHE MOJIEKYyJl M cBoicTBa. Jlucconuanus snekTponnuToB. Opranudeckas xumusi. OCHOBHbIE
IpYIIBl OpraHUYecKux coenuHeHUi. bydepubie pactBoprl. Pusuka. OcMOTHUECKOE JaBICHHE.
Hudody3us u ocmoc. boranuka. OcOOEHHOCTH CTPOEHHUS KIJIETOK pacTeHui. OTinyusi pacTeHuil oT
KHUBOTHBIX. 300510TUs. OCOOEHHOCTH CTPOEHUS KJIETOK KMBOTHBIX. OTIMYMS KUBOTHBIX OT pPAaCTEHUI
U TpubOB

borannka. OcCOGEHHOCTH CTPOSHMSI M Pa3MHOXKEHUS pacTeHHi. BereratuBHOE pa3MHOXKEHHUE.
[TpuBuBku. Opransl pacTeHMH, X cTpoeHrne U ¢QyHKIUH. CTpoeHue LBETKa — OpraHa CEMEHHOIO
pasmMHOkeHus. OmbuieHue. 3ooiorus. OCOOEHHOCTH Pa3MHOMKEHHMsI KMBOTHBIX — Pa3IMYHbIX
cucremarnyeckux rpynmn. CrnocoObl OIIOAOTBOPEHHUS Y JKUBOTHBIX. [locTaMOpuOHanpHOE pa3BUTHE
HaceKoMbIX. L[uka pa3sBUTHS 3eMHOBOAHBIX. AHaTOMHUS. OCOOEHHOCTH 3MOPHOHAIBHOTO PA3BUTHS
4eJI0BeKa

TPEBOBAHUSA K YMEHUAM U HABBIKAM

Yuawueca oonrncnot 3namo:

e  OCHOBHEIC ITIOHSATHS MOHCKyHHpHOﬁ 6I/IOJIOFI/II/I, OUTOJOTHMHU M I'CHCTHUKH,



e ANTOpUTMBI pelIeHUs 3aja4, He BXOAAIINE B 00s3aTeIbHBII MUHUMYM 00pa3oBaHus (6a30BOro
1 TIOBBIIEHHOT'O YPOBHS CJI0KHOCTH);
e  Odopmienue 3ana4 Ha Enqnaom ['ocynapcTBeHHOM SK3aMeHe 110 OMOIOTHH;

Yuawuecs oonscnol ymems:

e Pemrars HECTaHAAPTHBIC OMOJIOTHYECKHE 3alauu, UCIIOJIb3Yys PA3JIMYHBIC AJITOPUTMBI PCIICHUSA

e Pemrats paC‘IéTHbIe OMOJIOrHYECKHE 3aa4yr ¢ IpUMCHCHHUC 3HAHUM 110 XUMUH U MaTr€MaTukKe,

e VYcTaHaBIHMBaTh MNPUYUHHO-CIICACTBCHHBIC CBA3H, ACIIATh O606H.[CHI/I$I, IIOIIOJIHATH U
CUCTCMATU3HUPOBATH IMOJTYUCHHBIC 3HAHU,

o [IpuMeHSTH 3HAHHS B HOBBIX M N3MCHEHHBIX CUTYalUsX;

e Pemarbs OMOJIOTHYECKHE 331a9U Pa3HBIX YPOBHEW CIIOKHOCTH, COOTBETCTBYIOIIHNE TPEOOBAHUSIM
BY30B ecTecTBeHHO-Hay4YHOTO TPOQHIIS;

o [lomp30BaTbesl pa3IMYHBIMU IIOCOOUSIMH, CIIPABOYHON JINTEPATYpOid, IHTEpHET-NCTOYHNKAMH.



YYEBHO-TEMATHYECKHWH ILIAH

Ne i/

Tema

JlaTa

Ilo miiany

\ daxr.

Beenenue- 1u

=

Brenenue B npeamet

Paznea |. MoJsekyasipuasi Onosiorust

Pemenue 3amau mo teme: « XUMAYECKUH COCTAB KIIETKU.
Heoprannueckue BeiiecTa

Pemenue 3amau mo teme: « XUMUYECKUN KIIETKUA. Y TJIEBODI.
JInmmaeny.

Pemenue 3amau mo reme: « XUMUYECKUN COCTaB KIIETKUA. bekmy.

Penrenue 3amad mo reMe: « XMMHUUYECKUM COCTAB KJIETKU.
Hyxnennosbie kucnotrsl. ATO

Pewenue 3anau no teme: «XUMHUYECKUN COCTAB KIIETKH.
Hyxnennoseie kucnotel. ATO

N ook W

TeCTI/IpOBaHI/Ie I10 pa3fciry: «MOJ’ICKy.HHpHaH OHOJIOTHS»

Hurosaorust — 10 u.

Pewmenne 3anau o reme: «lluronorus kak Hayka. Kierounas
TEOpUs»

Pemenue 3anau no teme: « CTpoeHue KIETKU U €€ OpraHOUIb»

10.

Pemenue 3agau o teme: «®OTOCUHTER»

11,

Pemienue 3a1a4 o teme: « JHEPreTUYECKUA OOMEH»

12.

Pemrenne 3amau mo reme: «brocunres Oeka

13.

Pemienue 3aga4d no teme: « THUITBI ASTCHUS KIECTOK»

14,

Pemienue 3aga4d no teme: «becrooe u mojioBoe PA3SMHOXKCHUCH

15.

Pemenue 3anau no teme: «MHaMBUAYyaIbHOE pa3BUTHE
OpPraHU3MOB)

16.

Pemenue 3anau no teme: «MHauBUAYyabHOE pa3BUTHE
OpPraHU3MOB)

17,

TectupoBanue 1o pazaeny «L{uronorus»

Hroro: 17 yacoB
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NHPOPMALMNOHHOE OBECIIEYEHUE

Memoouueckue nocoous u 00noIHUmMENbHAA TUMEPAMYPA

Jlumepamypa oaa yuumeins.
bepxun6mut M.b., I'marones C.M., UBanosa H.I1., ®punman M.B., @ypanes B.A., Uyo
B.B. Metonuueckoe nocobue k yueonuky “Oobmas 6uonorus” - M.: MHUPOC, 2000. —
93c.
H.JL.T'aneesa.,«Cto npuéMoB ajisi yueOHOro ycrexa ydeHHKa Ha YpOKax OMOIOrHH»-
METOIMYECKOe Tocodue s yunutensi, MockBa: «5 3a 3HaHU»,2000rT.
' A.A. Tlpuemsl negaroruueckoit Texuuku. — M.: Buta-IIpecc, 2002. — 86c¢.
Hmutpuesa T.A., Cymaroxun C.B., I'ynenkos C.U1., Mensenesa A.A. buosorus.
UYenosek. O6mas 6uosorusi. Bonpockl. 3ananus. 3amaun. — M.: [Ipoda, 2002. — 144c.
Mypraszun [.M. 3anauu u ynpaxaenus no odmeit 6uonoruu. [locobue ms yunrenei. —
M.: IlpocBemienue, 1981. — 192c¢.

YueOHUKH IJI51 YHAIIUXCH:

buonorus. Beenenue B 6uonoruto. 5 xinacc. Metoauueckoe nocobue k yaueoOnuky H.M.
Connna, A A. ITinemakosa «buosorus. Beegenne B 6uonoruo. 5 kimace»/B.H.
Kupunenkosa, B.W. CuBornazos. — M.: JIpoda, 2013. — 184 c.

buonorus: )Kusoii opranusm. 6 ki., yaeonuk/ H.M. Conun. -2-e u3z., crepeoTuir. - M.:
Hpoda,2014. — 174, [2] c.

Bbuonorusi: MHOTr0OOpa3ue JKUBBIX OpraHu3MoBy 7 KiI. : yaeOnuk/ B.b. 3axapos, H.W.
ConuH . — 2-e u3a., crepeorun. —M.:/[Ipoda, 2016. -255, [1] c. :u.

Jlumepamypa 0aa yuaujuxcs.
[1.M BoponuHn, JI.B. Beicouikas, I.M. JIpimimmi u ap. buonorus (oGrmiast Guonorus),
yuebHuk i 10 — 11 kitaccoB 00111€00pa30BaTENbHBIX YUPEXKICHUN; TPOPUIbHBIN
ypoBeHb; 1 yactb . — M.; IIpocsemienue. - 2006.
I''"M. Oemvmui, O.B. Cabnuna, JI.B. Beiconkas, [1.M. bopoaun. O61ast Ouonorus:
npakTukyM Juid yyamuxcs 10 — 11 k1. oGmeo0pa3oBaTebHbIX YUPEKICHUH;
npoUIbHBIA YPOBEHD
SApsiruna B.H.bruonorus s nocrynaromux B BY3e1. M. “Bricias mkona”1998. 475¢.
O.B. T'urann. O6mias 6uonorus, 9 — 11. Tabmuiel, cxemsl. — M.; - Biagoc, - 2007
PyBunckuit A.O., Beicouikas JI.B., I'marones C.M. O6mas 6uonorust: Yuebnuk ams 10-
11 xaccoB 1Ko ¢ yrityojieHHBIM U3ydeHueM ouonoruu. — M.: Ilpocsemenue, 1993. —
544c.

Humepnem-pecypcot
http://www.eidos.ru — Diiioc-1ieHTp AUCTAHIIMOHHOTO 00pa30BaHuUs
http://www.km.ru/education - YueGHble MaTepuabl 1 cioBapu Ha caiite « Kuput u
Medoamii»
http://school-collection.edu.ru/catalog/search - Eaunas xomnekmus mudpoBbIx
00pa3oBaTebHBIX PECYPCOB
http://window.edu.ru/window/ - eauHOE OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcaM
WHTepHET 10 OHOIOTHH.
http://www.5ballov.ru/test - Tect a5 abUTYPHUEHTOB IO BCEMY IIKOJIBHOMY KYpCy
Ounonorumu.
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