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ITosicHuTeIbHAS 3aIHCKA

[Tporpamma «IIpakTrueckast OMOJIOTH» OPUEHTHUPOBAHA Ha MPUOOPETEHNE 3HAHUH TI0 pa3jiesniaM OnoIoruu (MUKPOOHOJIOTHH, OOTAaHHKE,
300JI0TUH), HAa PAa3BUTHE MPAKTUYECKUX YMEHHUI M HAaBBIKOB, TIOCTaBJIeHa HA (JOpMUpPOBaHNE HHTEPECA K ONBITHON, SKCIIEPUMEHTAIBHON 1

UCCIIEIOBATEIbCKON AEATEIBHOCTH, KOTOPBIE CIIOCOOCTBYIOT MIO3HABATENILHONW M TBOPUYECKOW aKTHBHOCTH O0YYAIOIIUXCS.

AKTYyaJIbHOCTb U OCOOCHHOCTH ITPOTPAMMEBI.

CoBpeMeHHBIH y4eOHbII MPoLecC HAPaBJIeH HE CTOJIBKO Ha JIOCTHKEHHUE PE3yJIbTATOB B O0JIACTH MPEIMETHBIX 3HAHHA, CKOJIBKO Ha
JMYHOCTHBIN pocT pedeHka. OOydeHue o HOBBIM 00pa30BaTebHBIM CTaHAApTaM IIPEeyCMaTpUBACT OpPraHU3allii0 BHEYPOUHO 1€ TeTbHOCTH,
KOTOpast CHOCOOCTBYET PACKPBITHIO BHYTPEHHETO TIOTEHIIMATA KaXX/I0TO YICHUKA, pa3BUTHE U TOJIEPKAHNUE €TO TaIaHTa.

OnHUM U3 KITIOUEBBIX TPeOOBAHUIN K OMOJIOTHYECKOMY 00pa30BaHHIO B COBPEMEHHBIX YCIOBUAX U BXKHEHIIMM KOMIIOHEHTOB pean3aliu
@TI'OC siBisieTcs OBIACHUE yYAITUMICS TPAKTUYECKIMH YMEHUSMH U HaBBIKAMH, IPOEKTHO-UCCIIEAOBATENLCKOM eI TETHbHOCTBIO.

[Tporpamma «IIpakTiueckast OMoyIOrHs» HanpaBiieHa Ha (POPMHUPOBAHKE Y YUAIIUXCS 5-8 KJIacCcOB MHTEpeca K U3y4CHUIO OMOJIOTHUH, Pa3BUTHE
MPAaKTUYECKUX YMEHHA, TPUMEHEHHUE TTOTyYCHHBIX 3HaHUH Ha MPAKTHKE. 3aKJII0YAETCsl B TOM, UTO mporpamma «lIpakrudeckas

Ouonorus» B 3aHUMaTEIbHOI (hopMe 3HAKOMUT JeTeil ¢ pa3aenaMu OMOIOTHH: MUKPOOUOJIOTHH, OOTaHUKE, 300JI0THH, TOTOBUT K
OJIMMITHAZIaM ¥ KOHKYPCaM pa3IMuHBIX YPOBHEH.

B y4uebHOM 1mutane mo npeamMery «buonorusy oTBeieHo Bcero 1 gac B Henelno B 5-6 Kiiaccax, 4To AaeT BO3MOXKHOCTh C(hOpMHUPOBATH Y
00yJaroImuxcs TOIBKO 0a30BbIE 3HAHUS 10 TIPEAMETY.

Ha ypoxkax 6uonoruu B 5-6 kiaccax 3akiaJbIBalOTCSl OCHOBBI MHOTHX MPAKTUYECKUX YMEHUH IIKOJIBHUKOB, KOTOPBIMU OHH OYIYyT
MOJIb30BATHCS BO BCEX MOCTENYIONUX Kypcax n3ydeHus ouosnorun. [loaToMmy BHEYpOUHAS AEATEIHHOCTD OYAET JONOTHUTEIHHON BOZMOKHOCTBIO JUIS
3aKperuIeHus! U 0TpabOTKH MPAKTUYECKUX YMEHUH ydaImuxcsl.

[Iporpamma criocoOCTBYET 03HAKOMIICHUIO C OpTaHU3aIMel KOJUIEKTUBHOTO U MHIUBUIYAJIbHOTO UCCIIEIOBaHNUsI, 00YUCHHIO B IEHCTBUH,
MO3BOJISIET Yepe10BaTh KOJJIEKTUBHYIO M MHIUBHUIYalIbHYIO 1€ATEIHOCTh. TeopeTuyecKii MaTepuall BKI0YaeT B ce0sl BOIPOCHI, KACAIOIIMECS OCHOB
MIPOEKTHO-MCCIIEIOBATEIBCKON IeATENIEHOCTH, 3HAKOMCTBA CO CTPYKTYPOI paboTHI.

I[Inanupyemblie oOpa3oBaTe/ibHbIE Pe3yabTAThI

[Ipennaraemsplil 3€KTUBHBIA KypC MpeaHa3HauyeH g ydammxcs 10 kimacca u paccuutaH Ha 34 4daca. DJIEKTUBHBIA Kypc
yray0ssieT 6a30BbIe 3HaHUS 10 OMOJIOTHUY U HANIPaBJIeH Ha (OPMUPOBAHUE U PA3BUTHE OCHOBHBIX YUEOHBIX KOMIIETCHIIUN B XOJI€
perieHns: OMOJOTHYECKUX 3a/1a4.

Konyenyua npoepammel Kypca 3akiiodaeTcss B TOM, 4YTO €€ pa3paboTka cBA3aHa €  pa3pabOTKOW CHCTEMbI
CIIeMATU3UPOBAHHON MOATOTOBKHU (IPOPMIBLHOTO 00yUYeHHUs) B CTApPIIMX KJlaccaX M HAIMpPaBJIEHO Ha peayiM3allii0 JIMYHOCTHO -
OPUEHTUPOBAHHOTO TIpoIlecca, MPU KOTOPOM MAaKCHUMaJIbHO YYHUTBHIBAIOTCS WHTEPEChI, CKJIOHHOCTH, U CIIOCOOHOCTH
cTapiiekiacCHUKOB. OCHOBHOM aKIIEHT Kypca CTaBUTCS HE HA TIPUOPUTETE COJIEPKAHHUS, a HA MPUOPUTETE OCBOCHUS YUAITUMUCS



CHOCOOO0B ICHCTBHIA, HE HAHOCS YIIEpO caMOMY COJIEP:KaHHUIO, T.€. Pa3BUTHIO MPEAMETHBIX U MEKIIPEAMETHBIX KOMIETSHIINHA, YTO
HAXOJHUT OTPaXEHHE B KOHTPOJIbHO-U3MEPUTENbHBIX MaTepuanax EI'D.

Axmyanbnocms JAHHOTO JJIEKTHBHOTO Kypca TMOAKPEIUISETCS MPAKTUYECKOM 3HAUYMMOCTBIO HM3yYaeMbIX TEM, 4YTO
CIOCOOCTBYET MOBBILICHUIO MHTEPECA K TTO3HAHUIO OMOJIOTHHN U OPUEHTUPYET Ha BBIOOP Mpodiid. Y 00ydaromuxcsi CKIa bIBaeTCs
NepBOE MPEACTABICHUE O TBOPUECKOW HAYyYHO-UCCIIEIOBATEIbCKON NIEATEIbHOCTH, HAKAIUIMBAIOTCS YMEHHUS CAMOCTOSITEIHHO
pacUIMPSTh 3HAHUS.

Axmyanbnocms yMEHUS peliaTh 3aJaud 10 OMOJOrMM Bo3pacTaeT B cBsi3u ¢ BBeneHueM EI'D mo Ouonoruu, a takxke ¢
TEM, YTO HEOOXOIUMO MPUMEHSTh 3HAHUS Ha NpakTuke. PemieHne 3amay 1o OMOJIOTHUU Ja€T BO3MOXHOCThH JIydYllle IIO3HATh
(GyHIaMeHTalbHbIE 00IIE0MOIOTHYECKIE TIOHATHUS, OTPaXKaIoUIe CTpOeHHE U (PYHKIMOHUPOBAHUE OMOJOTUYECKUX CUCTEM Ha
BCEX YPOBHSX OpPTaHU3ALUU >KU3HHU.

Pemenne 3amad mo OMOJIOTMU MO3BOJISIET TAKXKE YINIYOMTh M 3aKpeNUTh 3HAHUS IO pa3fenaMm  oOmed Ouosoruu.
OTpoMHYIO Ba)KHOCTH B HETPEPHIBHOM OOpPa30BaHMM MPHOOPETAIOT BOMPOCHI CAMOCTOATEIBHOW pabOThl ydaluxcs, yMEHHE
MBICIIUTh CaMOCTOSTEIPHO M HaXxoAWTh pemieHne. Co3ma0Tcsl yCIOBHUS JUIsi WHAMBUAYAIBHONM W TpynmoBod Qopm
AESITEIbHOCTH yUaIHXCS.

OcobenHocmsamu npocpammbl Kypca SIBIETCS TECHAs CBSI3b €r0 COACPKaHUA C ypOKaMU 0OIIel OMOJIOTMU U COOTBETCTBUE
TpeboBanusiM ['ocymgapcTBenHoro cranfapra. [lonbop MarepuanoB i 3aHSITHN OCYIIECTBIISIETCS HA OCHOBE KOMIIETEHTHOCTHO -
OPUEHTHPOBAHHBIX 3aJ]aHHI, HAIIPABJICHHBIX HA pPa3BUTHE TPEX YPOBHEW O00yUEHHOCTH: PEMPOAYKTHBHOTO, MIPHUKIATHOTO |
TBOPYECKOTO.

Llenvio Kypca sensemcs:

OO6o0mieHue, cucreMatu3aius, pacllupeHue | yriyOJieHWe 3HAaHWM ydammxcs 00 OCHOBHBIX OHOJIOTHYECKHX
3aKOHOMEPHOCTSIX; (POPMHUPOBaHNE HABBIKOB PELIECHUSI OMOJIOTMYECKUX 3aJ]1a4 Pa3INYHbIX THUIIOB.

3aoauu:

1.®opMupoBaHHE CUCTEMBI 3HAHUN IO OCHOBHBIM 3aKOHaM OHOJIOTHH.

2.0opMUpOBaHNE YMEHUN M HABBIKOB pEHICHHs] OMOJIOTHYECKUX 33/Jad PENpOTyKTUBHOTO, MPUKIAJIHOTO M TBOPUYECKOIO
Xapakrtepa.

3.0TpaboTKa HABBIKOB MPUMEHEHHSI TEHETHUECKUX 3aKOHOB.

4. ®opMupoBaHKE MOTPEOHOCTU B PUOOPETEHUN HOBBIX 3HAHUI U CIOCO0AX MX MOJYYEHHUS! TyTEM caM0o00pa30oBaHusl.

bnazooaps snexmuenomy Kypcy no 6uonozuu 8bINOIHAEMCs HECKOILKO YHKYULL:



1.Kypc «Pemenue 3ama4 no oOmiei OMOJIOrum» MOMOTaeT 3aKpENUTh U YIIIyOUTh YPOBEHb 3HAHUI ydaluxcs 0 OMOJIOTHH,
MPUMEHUTH ATH 3HAHUSA ITyTEM PEIICHUS OMOJIOTMYECKUX 3a1ad.

2. OcymiecTBiseTcsl JTUYHOCTHO-OPUCHTUPOBAHHBIN IMOAX0J B OOy4YeHHH. 1O €CTh YYHTHIBAIOTCS WHIMBUIYaJTbHbBIE
CKJIOHHOCTH U CITOCOOHOCTH Y4YaIluXCsl M CO3MAIOTCSA YCJIOBHUS IJisi OOy4YeHHS MX B COOTBETCTBHH C MPOQECCHOHATBHBIMU
UHTEpECaAMU.

B pezynemame npoxooicoenus npoepammol 31eKmMuU8H020 Kypca.

Yuawuecs oondichvl 3Hamn:

e OCHOBHBIE IMOHATHS MOJCKYISIPHON OMOJIOTHH, IIUTOJIOTUN M TCHETHKH,

e (OOuue cBeICHUSI O MOJICKYJISIPHBIX U KJIIETOYHBIX MEXaHU3MaX HACJIeIOBaHUS T€HOB U ((OPMUPOBAHUS MPU3HAKOB,;

o Cnenuduueckue TEpMUHBI 1 CUMBOJIUKY, UCIOJIb3yEMbIE TIPU PEIICHUM MEHETHUUECKUX 3a/1ad U 3aJa4 M0 MOJICKYJISIPHOU
OHOJIOTHH;

e CrtpoeHue 1 GyHKIMH OPraHOUAO0B KieTki. OCHOBHBIE MTOI0OKeHHs KieTouHor Teopur T. [lIBanna u M. Ilnelinena;

¢ XHUMHYECKUM COCTAB KICTKHU: OCJIKHU, )KUPBI, YIIIEBOIAbI, HYKIICHHOBBIC KUCIIOTHI,

e MexaHU3M MPOLECCOB KUBHEACATEIBHOCTU KIIETKU: DHEPreTUYecKuid OOMEH, IUIaCTUYECKHMH OOMEH: (POTOCHHTE3,
OMOCHUHTE3;

e 3akoHbl MeHens, 3akoH MopraHa, 3aKOH YUCTOTHI TaMET;

e buosiornueckoe 3Ha4eHUE BCEX MPOILECCOB KUZHEACATEIbHOCTH, TPOUCXOIAIINX B KIETKE;

e ®DopMbI UBMEHUUBOCTH, MPUUUHBI HU3MEHYUBOCTH;

e AJTOpUTMBI pelieHus 3a1a4 0a30BOTr0 U MOBBIIIEHHOTO YPOBHS CJIOKHOCTH.

anu;uec;l O0JIDICHDL ymems.:

eBricTpanBaTh anrOPUTM peUIEHUS 3a/7ad HAa OCHOBE TIOJYYCHHBIX TEOPETHUECCKUX 3HAHWUM 3aKOHOB ITUTOJIOTHH,
MOJICKYJIIPHO#M OMOJIOTHH, TEHETUKH,

¢ OOBSCHSITH POJIb TEHETUKH B (POPMUPOBAHUHN HAYYHOTO MUPOBO33PEHUS; COACPKAHNE TCHETHUCCKOM 3a/1a4H;

¢(O0001IaTh ¥ TPUMEHSATH 3HAHUS O KIICTOYHOM W OPTaHU3MEHHOM YPOBHE OpPTaHHU3AIUH KU3HH;

¢(O0001aTh ¥ MPUMEHATH 3HAHUS O MHOTOOOpa3ui OPTraHNU3MOB Pa3HBIX 1IAPCTB;

¢ ComoCTaBIATh 0COOCHHOCTH CTPOEHUS U (DYHKIIMOHUPOBAHUSI OPTAaHU3MOB Pa3HbBIX I1APCTB;



e YcTaHaBIMBAaTh [10CIIEI0BATENBHOCTD OMOIOIrMYECKUX OOBEKTOB, IIPOLIECCOB, SBJICHUM;
eYcTaHaBNIMBATh NMPUYMHHO-CIICACTBEHHBIE CBS3U, J€NaTh OOOOIICHMS, MOMOJHITh U CHUCTEMATH3UPOBATH MOJTyYEHHbBIC
3HAHUS;
e[IpumeHATh OMONOrMYECKHE 3HAHMSI B NPAKTHUUECKUX CUTyalUsX (MPaKTUKO-OPUEHTHUPOBAHHOE 3a/laHuE); NPUMEHATH
TEPMHUHBI 10 TEHETUKE, CAMBOJIMKY IIPU PEIIEHUU T€HETUYECKUX 3a1a4.
e PemaTh 3a/1a4u O HUTOJIOTMH 0a30BOT0 YPOBHS M MOBBILIEHHOTO HA MPUMEHEHUE 3HAHUI B HOBOM CUTYaIINH;
e PemaTh 3aauM 10 T€HETHKE 0A30BOT0 YPOBHS U MOBBIIIEHHOTO HA IPUMEHEHUE 3HAaHUW B HOBOM CUTYalIHH;
e Pemate 3a7aud 1O MOJIEKYJISIPHOM OMONOrMM 0a30BOro ypOBHS M IOBBIIIEHHOTO Ha MPUMEHEHHE 3HAHWM B HOBOM
CUTYyallUH;
e licnonp3oBaTh 00mIKE NOpueMbl padOThl C TECTOBBIMU 3aJaHUSIMU  PA3JIMYHOM CIIOXHOCTH, OPUEHTHUPOBATHCS B
MIPOrpaMMHOM MaTepualie, yMeTb 4eTKO (hOpMYJIUPOBATH CBOU MBICIIH;
e [{o1b30BaTHCA pa3IUYHBIMU TOCOOUSIMH, CIIPABOYHOM JTMTEpaTypoil, UHTEpHET-UCTOUHUKAMU.

ConeprxkaHue mporpaMMBbl SJIEKTUBHOTO Kypca BKJIIOYAET 3 OCHOBHBIE pa3jieiia: PEIIeHHe 3a/1a4 [0 MOJICKYJISIPHON OMOJIOTHH,
pelieHrne 3ajad 1o UUTOJIOTHUH, PEIICHUE 3a]ay [0 T€HETHKE, TaHHBIE PAa3eibl ACJSATCS Ha TEMbI, U KaKJlasg TeMa 3JIEKTUBHOIO
Kypca SIBIII€TCS TPOJOJDKEHHUEM Kypca OMOJIOTHH. DJIEKTHBHBIM KypC BKIIIOYAET TEOPETHUUYECKUE 3aHSATUS U TPAKTUKYMBI 10
pELIEHUIO 3a/1a4.

Ilnanupyemblie BocUTaTEIbHBbIE Pe3yJabTaThl
[InanupyeMsble pe3ynbTaThl BOCIIMTAHUS HAlleJICHBI Ha TIEPCIICKTUBY PAa3BUTHS U CTAHOBIICHUS IMYHOCTH 00ydJaromnierocs. Pesynbrarsl
JOCTVDKEHHS 1IeJTH, PEILICHNUS 3a/1a4 BOCIIUTAHUS TaHbI B ()OPME LIEJIEBBIX OPHEHTHPOB.
IlenieBble OPHEHTHPHI PE3YILTATOB BOCTUTAHUS
Ha YPOBHeE Cpe/iHero o01iero 06pa3oBaHust

HanpasJienus XapakTepucTHKH (II0KA3aTeJIH)

I'paxxnanckoe OcCO3HaHHO  BBIPAKAIOIIMNA  CBOIO  POCCHUHCKYIO  TPa)XJAHCKYIO HIAEHTUYHOCTH B  IOJUKYJIBTYPHOM
MHOTOKOH(ECCHOHAILHOM POCCUIICKOM O0IIECTBE, COBPEMEHHOM MHPOBOM COOOIIECTBE.
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Co3Haromuii cBOo€ €IMHCTBO ¢ HapoaoM Poccum kak MCTOYHMKOM BJIACTH U CYOBEKTOM THICAYEIETHEW POCCUICKOMN
rOCYJapCTBEHHOCTH, C POCCHICKMM TIOCyAapCTBOM, OTBETCTBEHHOCTb 3a PpAa3BUTUE CTPaHbl, POCCHUNUCKON
rOCyJapCTBEHHOCTH B HACTOSIILEM U OyTyILIEM.

[TposBiArOIIMIA TOTOBHOCTh K 3aumuTe PoauHbBI, CIOCOOHBI apryMEHTUPOBAHHO OTCTauBaTh CYBEPEHUTET U
JIOCTOMHCTBO Hapoaa Poccum u PoccHilCKOro rocynapcrBa, COXpaHATh M 3alMINATh HCTOPUYECKYIO MPABLY O
Poccuiickom rocynapcTse B IPOILIOM U B COBPEMEHHOCTH.

OpueHTHPOBaHHBIM Ha aKTUBHOE IPAKJAHCKOE yJacTUE HAa OCHOBE YBa)KEHMsI 3aKOHA U IIPABOIIOPSI/IKA, IPaB U CBOOOT
COrpakJlaH, yBaKE€HHUS K UICTOPUUYECKOMY U KyJIbTYpHOMY Hacieauto Poccun.

OCO3HaHHO M JEATEIbHO BBIPAXKAIOIMIMKA HEMpHUITHE JIOO00NW TUCKPUMHUHAIMK B OOIIECTBE IO COLMAILHBIM,
HAllMOHAJIBHBIM, pAacoOBBIM, pEJIUTHO3HBIM IPU3HAKAM, IPOSBICHUM SKCTPEMHU3MA, TEpPpOpU3Ma, KOpPYILHUH,
AQHTUTOCYIapCTBEHHOM J1€ATEIbHOCTH.

OO6namaronuit  OMBITOM TPAXKIAHCKOM COIMANbHO 3HAYMMOM JEATeNbHOCTH (IIKOJBHOM CaMOYIPaBIICHUH,
NOOPOBOJILYECTBE, HKOJOTHUYECKUX, MPHUPOJOOXPAHHBIX, BOCHHO-NATPUOTHUYECKUX U Jp. OOBEAMHEHUSX, AKLHUAX,
IpOrpaMMax).

[TatpuoTnueckoe

BeIpaxaromuii CBOX 3THOKYJIbTYPHYIO HJIEHTHUYHOCTh, IEMOHCTPUPYIOIINNA PUBEPKEHHOCTh K POJHOM KYJIBTYpE Ha
OCHOBE JIFOOBU K CBOEMY HapOy, 3HaHUS €r0 UCTOPUH U KYJIbTYPHI.

CoszHaromuii cebsi MaTpuoToM CBOETO Hapoaa W Hapoja Poccum B 1elOM, AESTENBHO BBIPAKAIONIMN YYBCTBO
NPUYACTHOCTH K MHOTOHAIMOHadbHOMY Hapony Poccum, k Poccuiickomy OteuecTBy, CBOIO OOILIEPOCCUHCKYIO
KYJIbTYPHYIO HIEHTUYHOCTb.

[IposiBnsAOIINN 1€ATEIBHOE IEHHOCTHOE OTHOLIEHUE K UCTOPUYECKOMY M KYJIbTYPHOMY HACIEIAUIO CBOETO U IPYTHX
HaposoB Poccny, K HalMOHAJBHBIM CHUMBOJIAM, MPAa3gHUKAM, IMAMATHUKAM, TPAIULUAM HAPOAOB, MPOKUBAKOLIUX B
ponHou ctpane — Poccum.

[TposiBisiromuii yBa)keHHE K COOTEYECTBEHHUKAM, MPOKUBAIOIIUM 32 PYOeKOM, MOAIEPKUBAIOLINM X MpaBa, 3alIUTy
UX UHTEPECOB B COXPAHEHUHU OOIIEPOCCUIICKON KYIbTYPHON HASHTHYHOCTH.

JlyxoBHO-
HPaBCTBEHHOE

[TposiBRsitOIM TPUBEPKEHHOCTH TPATUIIMOHHBIM TyXOBHO-HPABCTBEHHBIM IIEHHOCTSM, KYJIbType Hapo 0B Poccum (c
Y4€TOM MUPOBO33PEHUECKOT0, HAIIMOHAIBHOTO, PETUTHO3HOTO CaMOOTIPEICTICHUSI CEMbH, TUYHOTO CAMOOIPEACICHUS).
JIeWCTBYIOIIMM M OLICHUBAIOLIMI CBOE MOBEJCHUE M NMOCTYNKH, MOBEACHHE M MOCTYNKHA IPYTHX JIFOJACH C MO3ULUN
TPAJULIMOHHBIX POCCHUICKUX JYXOBHO-HPABCTBEHHBIX, COLUMOKYJIBTYPHBIX LIEHHOCTEH MU HOPM C YYETOM OCO3HAHUS
TMOCJICICTBUM MTOCTYIKOB.




CozHatouuii ¥ JACSITENBHO BBIPAKAIONIMN TMOHMMAaHHME IEHHOCTH KaXJOW YeOBEYECKOW JIMYHOCTH, CBOOOJBI
MHUPOBO33PEHUECKOT0 BEIOOPA, CAMOOTIPEICIICHHSI, OTHOIIECHUS K PETUTHH U PETMTHO3HON MPUHAANICKHOCTH YeJIOBEKa.
JIeMOHCTpUpPYIOIIMI YBaXKEHUE K MPEACTABUTESAM Pa3IMYHBIX 3THOKYJIBTYPHBIX TPYMN, TPAIULHUOHHBIX PEIUTHI
HaponoB Poccum, HanuMOHAIBLHOMY JIOCTOMHCTBY, PEJIMTHO3HBIM  YOCXKICHUSM C y4E€TOM COOJIIOACHUS
KOHCTUTYIIMOHHBIX MPaB U CBOOOJ BCEX TpaxaH.

[ToHuMaromuii U AESITENBHO BBIPAXAIOIIUNA IEHHOCTh MEXPEIUTHO3HOI0, MEXHAIMOHAIBHOTO COIJIACHUS JIIOACH,
rpakJaH, HapoaoB B Poccum.

CrocoOHBIM BECTH IUATIOT C JIOJbMU Pa3HBIX HAIMOHAIHHOCTEH, PEIMTHO3HON MPUHAJICHKHOCTH, JOCTUTATh B HEM
B3aMMOIIOHUMAaHUS, HAXOAUTh OOIIKE IEMH U COTPYAHUYATH JJI UX JTOCTHKECHHUS.

OpueHTHpOBaHHBIN Ha CO3aHUE YCTOMUMBOM MHOTOAETHON CEMbU HA OCHOBE POCCUIICKUX TPAJULIMOHHBIX CEMENHBIX
[IEHHOCTEH, MOHMMaHUU OpaKa KaK cOr03a MYKYHHBI U )KCHIIMHBI IS CO3IaHUSI CEMbH, POKJICHUS U BOCIIUTAHUS B HEM
JIETEH, HEMPUATHS HACHIIHS B CEMbE, YX0/1a OT POAUTEIBCKON OTBETCTBEHHOCTH.

Ob6unagaronuit chOpMUPOBAaHHBIMU TIPEAICTABICHUSIMUA O POJIM PYCCKOTO M POJHOTO SI3BIKOB, JUTEPATYpPhl B JKU3HU
4yeJIoBeKa, Hapojaa, olmiecTBa, Poccuiickoro rocynapcTa, uX 3Ha4Y€HUHM B JyXOBHO-HPaBCTBEHHOM KyJIbType Hapoja
Poccun, MupoBo# KynbType.

JleMOHCTpUpYIOIIMK YCTOWYHBBIM HHTEPEC K YTEHHUIO KaK CPEJICTBY ITO3HAHUS OTE€YECTBEHHON U MUPOBOU KYJIBTYPBHIL.

DCTETUYECKOE

3HaAIONIMN U YBAKAOIINKN XYy10)KECTBEHHOE TBOPUYECTBO CBOETO HApO/1a, IPYTUX HAPOJI0B, TOHUMAIOIIUN €ro 3Ha4eHUe
B KYJIBTYpE.

Kputnuecku oneHMBarONMNA U ACATEIBHO MPOSIBIISIONIMNA MOHUMAaHUE SMOLUMOHAIIBHOTO BO3JAEHCTBUSI UCKYCCTBA, €0
BJIMSIHUSL HA AYIIEBHOE COCTOSIHUE U TTOBEACHUE JTIOACH.

Co3Haonmi 1 AeSTeIbHO MPOSBIAIOIINN MOHUMAHUE XYA0KECTBEHHOM KYJIbTYpPbl KaK CpPEICTBA KOMMYHHMKAIIUU U
CaMOBBIPXEHUSI B COBPEMEHHOM OOIIIECTBE, 3HAUCHNE HPABCTBEHHBIX HOPM, IIEHHOCTEH, TPaJAUIIUI B UCKYCCTRBE.
OpHEeHTUPOBAHHBIM HAa OCO3HAHHOE CAMOBBIPAXKEHHE B Pa3HBIX BHJaX MCKYCCTBA, XYJ/I0’)KECTBEHHOM TBOPYECTBE C
Y4E€TOM POCCHUUCKHX TPAIUIIMOHHBIX JYXOBHBIX W HPABCTBEHHBIX IIEHHOCTEH, HA ACTETUYECKOE OOYCTPOMCTBO
CcOOCTBEHHOIO ObITA.

Bripakaromuii MOHUMaHWE LUEHHOCTH OTEYECTBEHHOI'O M MHUPOBOTO XYHO0KECTBEHHOI'O HACIEIWs, POJA HAPOIHBIX
TPaJWLIMI U HAPOJHOTO TBOPUYECTBA B HCKYCCTBE.

dusnueckoe

[ToHnMaroIIMil ¥ BEIpaXKAIOUTUN B MPAKTUIECKON ACSITEIHHOCTH IIEHHOCTD KU3HH, 3[I0POBBS M 0€30MMaCHOCTH, 3HAUCHHE
JIMYHBIX YCUJINW B COXPAHEHUH U YKPETUJIEHUU CBOETO 3JI0POBbS, 310POBbS APYTUX JIOJCH.




Bripaxaromuii Ha IpaKTHKE YCTAaHOBKY Ha 370POBBIM 00pa3 KU3HU (310pOBOE MUTAHKE, COOIOICHIE THTUEHBI, PEXKUM
3aHATHUN U OTAbIXA, PU3NUEcKass aKTUBHOCTD), CTpEMJICHHE K (PU3NYECKOMY CaMOCOBEPIIIEHCTBOBAHUIO, COOJIIOIAIOIINIMA
U TIpoNaraHupyomuid 6e30nacHbIii U 30POBBIN 00pa3 KU3HH.

[IposiBastiromumii co3HaTeTbHOE M OOOCHOBAHHOE HEMPHUSATHE BPEIHBIX IS (PU3NUECKOTO M TICUXHYECKOTO 370POBBS
NPUBBIYEK, TMOBEACHHUS (YIMOTpEOJICHHE alKOTrojsi, HApKOTHKOB, KypEHHE, WIrpoBas W WHBIE 3aBHCHMOCTH,
JECTPYKTHBHOE TIOBEICHHE B 00111ecTBE U I POBOM cperie).

CoOmroparomuii  mpaBWjia JUYHOW H OOIIECTBEHHON O€30MacHOCTH, B TOM 4YHcie O€30MacHOTO TOBEACHUS B
uH(OPMALIMOHHOM cpefe.

Pa3BuBatomuii cBou CrioCOOHOCTH aIalITUPOBATHCS K CTPECCOBBIM CHUTYAIUsIM B OOIIIEHUH, B PA3HBIX KOJUIEKTUBAX, K
MEHSIOIUMCS COITMAIbHBIM, HHPOPMAITMOHHBIM U TIPUPOJIHBIM YCIIOBUSIM.

JIeMOHCTpUPYIOUINA HAaBBIKA PE(ICKCHH CBOETO (PU3NIECKOTO U TICUXOJOTHYECKOTO COCTOSIHUS, COCTOSHUS
OKPY)KaIOIUX JIIOJEH C TOYKA 3pEeHHsS O€30MacHOCTH, CO3HATENFHOTO VIPABICHUS CBOWM HMOIMOHAIHHBIM
COCTOSIHUEM, TOTOBHOCTh U YMEHHsI OKAa3bIBaTh MEPBYIO MOMOIIb C€0€ M IPYTUM JIFOJISIM.

TpynoBoe

YBaxarouuii Tpy1, pe3yabTaThl TPYJa, TPYI0BYIO COOCTBEHHOCTh, MATEpUANIbHBIE PECYPCHI U CPEJCTBA CBOM U APYIHX
JroJei, Tpy0BbIe U MPO(eCcCHOHANIbHBIE TOCTHKEHUSI CBOMX 3€MIISIKOB, UX COLMAIbHO 3HAUYMMBIN BKJIaJ B pa3BUTHE
CBOETrO II0CEIIEHUs, Kpasi, CTPAHBI.

[TposiBastromuii chopMupOBaHHBIE HABBIKU TPYAOIIO0HS, TOTOBHOCTh K YECTHOMY TPYAY.

VYyacTByromui NpakTUYECKU B COLMAIBHO 3HAYMMOW TPYIOBOM ACSATEIBHOCTH PAa3HOTO BUJA B CEMbE, IIKOJIE, CBOEH
MECTHOCTH, B TOM YHCJIE OIJIAYMBAEMOM TPYJE B KAaHUKYJISIPHBIE MEPUOMBI, C YUYETOM COOIOIEHUSI HOPM TPYIOBOIO
3aKOHOJATEIILCTBA.

CriocoOHBIN K TBOPUECKOW CO3UAATENBHON COMANbHO 3HAYMMOU TPYAOBOW AESITENILHOCTH B Pa3IUYHbBIX COI[MAIBHO-
TPYZIOBBIX POJISIX, B TOM YUCJIE MPEATPUHUMATEIBCKON AESITENBHOCTH B YCIOBUSIX CAMO3aHATOCTH WIIM HAEMHOI'O TPYyZa.
OpHeHTHPOBAaHHBI HA OCO3HAHHBIN BHIOOP CdEpbl TPYIOBOM, MPOPECCHOHATBHOW NEATETLHOCTH B POCCHUHCKOM
o0IIeCcTBE C YYETOM JIMYHBIX KU3HEHHBIX TUIAHOB, MOTPEOHOCTEH CBOCH ceMbH, 00IIECTBa.

Boipakaromuii  0CO3HaHHYIO TOTOBHOCTb TOJydeHHs HpodeccuoHanbHOro o0pa3oBaHus, K HENPEepPbIBHOMY
00pa30BaHMUIO B TEUECHUE KU3HU KaK YCIOBHUIO YCIEIIHOM NMpodecCnoHaTbHON U 00IIeCTBEHHON AEATEIbHOCTH.
[Tonumaronmii cieunuky TPyIOBOM IEATENBHOCTH, PETYIUPOBAHUS TPYAOBBIX OTHOUICHWH, caMOOOpa3oBaHUS U
npodeccruoHaNIbHONH CaMOMOATOTOBKU B HH(POPMAIIMOHHOM BBICOKOTEXHOJIOTUYECKOM OOIIECTBE, TOTOBBIN YUUTHCS U
TPYJIUTHCS B COBPEMEHHOM OOLIECTBE.




JKOJIOTUYECKOE

Brlpaxaromuii 1 1eMOHCTPHUPYIOIIHMI C(POPMHUPOBAHHOCTD 3KOJOTMYECKON KyIbTYpPhl HA OCHOBE TOHMMAHUS BIUSHUS
COIIMATbHO-3KOHOMHMUYECKHUX MPOLIECCOB HA OKPYKAIOIIYIO IPUPOJIHYIO CPENY.

[IpuMeHsronMil 3HaHUS COIIMATBHBIX U €CTECTBEHHBIX HAYK JIJISl PEIICHUS 3a/1a4d 10 OXpaHe OKPYKarOIIei Cpeibl.
Bripaxxaromnii 1esiTeTbHOE HENPUATHE ACUCTBUM, IPUHOCAIINX BPEJ IPUPOJIE, OKPYKAIOIIEHN Cpeie.

3HAOMMA U TPUMEHSIOUINI YMEHUs pa3yMHOro, OEpexIMBOrO NPUPOJOINOIb30BAaHUS B OBITY, B OOILECTBEHHOM
IIPOCTPAHCTBE.

Nmerommii ¥ pa3BUBAIONIMI  OMBIT SKOJOTHMYECKHM HAIpaBICHHOHN, MNPUPOJIOOXPAHHOU, pecypcocOeperaromei
JESITENbHOCTH, YYACTBYIOIIMH B €ro MPUOOPETEHUH IPYTUMHU JIFOIbMH.

Ilo3HaBaTeabHOE

JlesiTenbHO BBIpaXKaroIIMi M0O3HAaBaTENIbHbIE MHTEPECH] B Pa3HBIX MPEAMETHBIX 00J1aCTAX C y4€TOM CBOMX CIIOCOOHOCTEH,
INOCTHKECHUIA.

O6uagaronuii MpeIcTaBlIeHueM O HAy4YHOH KapTHHE MHUpa C YyY€TOM COBPEMEHHBIX JOCTHKEHHI HAyKH U TEXHHKH,
JIOCTOBEPHON Hay4yHOU MH(POPMAIMU, OTKPBITUAX MUPOBOM M OTE€UECTBEHHON HAYKH.

Belpakaromuii HaBBIKM apryMEHTHPOBAaHHOW KPUTHUKHM AHTHHAYYHbBIX IPEACTABICHUMN, WAEH, KOHLEMIMMI, HABBIKU
KPUTHYECKOTO MBILIUICHHUS.

Co3Haromuil 1 apryMEeHTUPOBAHHO BBIpAXKAIOUIMI MOHUMAaHUE 3HAUYEHMSI HAYKH, HAYYHBIX JIOCTH)KEHUU B JKU3HU
poccuiickoro o0miecTBa, B 00ecrieueHuH ero 0e30MacHOCTH, B TyMaHUTapHOM, COIUAIIBHO-DKOHOMHYECKOM Pa3BUTHH
Poccuu B coBpemeHHOM mMupe.

Pa3BuBaronuii 1 NpUMEHSOINN HaBbIKK HAOJI0IEHUH, HAKOIIJIEHUS! M CUCTEMaTU3aluu (PaKTOB, OCMBICIICHHSI OIBITA B
€CTeCTBEHHOHAYYHOU UM TYMaHUTAPHOH 00JIaCTsIX MO3HAHMSI, UCCIIEOBATENbCKON 1eATEIbHOCTH.




COJIEP’)KAHMUE 3JIEKTUBHOI'O KYPCA
«Penrenue 3a1a4 mo oome 0MOJIOrum»
(buoJjiorus,10 kiaacce)

Brenenne (1 gac).
[lenm ¥ 3amauym DJIEKTUBHOIO Kypca. AKTyalu3alds paHee MOJYYCHHBIX 3HAHMU 1O pasjenaM OHOJIOrMu: MolekylispHas
OMOJIOTHSI, OCHOBBI T€HETHKH.
Pemenune 3amau mo reMe«OCHOBHBIC CBOMCTBA KUBOTr0. CHCTEMHAs OpraHU3aIus JKU3HI.
Paznean 1.
Pemenue 3a1a4 no teme «MoJiekyJsipHasi onosiorus» (6 yacon)

Tema 1.1. Xumnuyeckuii coctaB kjieTku. Heopranmyeckue Bemecrsa.

XUMHUYECKHE FIIEMEHTHI U UX POJIb B KieTke. Heoprannueckue BeniecTBa U X poJib B )KU3HEACSITEILHOCTH KIETKH. Boaa B KileTke,
B3aUMOCBSI3b €€ CTPOCHHUS, XUMUYECKUX CBOWCTB U OMosiornueckoi poiu. Cojin HEOPraHMYECKUX KHUCIOT, UX BKJIaJ B oOecrieueHue
KU3HEJIEATEILHOCTH KJICTKH U MOJIepKaHue romeocTasa. Monsl B kietke, ux GyHKuu. OCMOTHYECKOE JaBJICHUE U TYProp B KIETKE.
BydepHbie cucTeMbl KIETKH.

Tema 1.2. XuMHUYeCKHI COCTAB KJIETKH. YTIJeBOAbl. JINNUALI.

VYTIIeBOBI B KU3HEICATEILHOCTH PACTEHUH, )KUBOTHBIX, TPUOOB U OakTepuil. CTpyKTypHBIE U (PYHKIIMOHAIBHBIE OCOOCHHOCTH
MOHOCAaXapHa0B U AucaxapuaoB. bruomnonumeps! - moiaucaxapuibl, CTpOSHHUE U OMOJIOTHYECKas POJIb.

Kups! 1 mTUNHIBL, 0COOEHHOCTH X CTPOCHHUS, CBA3aHHbIE ¢ (DYHKIIMOHATBLHOM aKTUBHOCTHIO KIIETKH.

Tema 1.3. XumMuueckuii coctaB kjiaeTku. besku.

Oprannueckue BeliecTBa KIeTku. buononumepsr — 6enku. CTpyKTypHasi opraHu3anus OeIKOBBIX MOJeKys1. CBoiCTBa OEIKOB.
JleHaTypauus 1 peHaTypanus — OMOJIOrH4eCKUi CMbICH U 3HaueHue. OyHKIKN O0eIKOBbIX MOJeKy1. DepMeHThI, X poJib B 00ecieueHun
npolieccoB xku3HeneareabHoct. Kiaccudukanus pepMeHToB.

Tema 1.4. XuMuueckni coctaB KjiaeTKU. Hyki1eMHOBbIE KHCJIOTHI.

HyxknenHnoBble KUCIOTHI, UX poib B KieTke. Mctopus usyuenus. JJHK — monekyna xpaneHus HacineACTBEHHON MHGOpMauu.
Crpyxkrypnas opranuzanus JJHK. Camoynsoenue JIHK. PHK, ee Bumbl, 0cOOCHHOCTH CTpOEHUS U (PYHKIIMOHUPOBAHUS.



AT® — 0CHOBHOM aKKyMYJISITOp SHEPTUU B KieTke. OCOOCHHOCTH CTpOeHUsI MOJIEKYJIbl U pyHKIMU AT®. ButaMuHsbl, cTpoeHue,
UCTOYHUK IIOCTYIUIEHUS U POJIb B OPraHU3ME U KIIETKE.
Jemoncmpayuu. monens JITHK u PHK, tabnuuer «I'eHeTnueckuii kKoay, «Mewo3», Moaenu-anIuIMKaIllii, WITIOCTPUPYIONINE
3aKOHBI HACJIEICTBEHHOCTH, IEPEKPECT XPOMOCOM; XPOMOCOMHbBIE aHOMAJIMH YEJIOBEKa U UX (DEHOTUITMYECKUE MPOSBICHUS.
Jlabopamopnuie pabomut.
JL.P.Ne 1 «M3yuenue pepmMeHTaTUBHON aKTUBHOCTH CIIFOHBI».
JL.P.Ne 2 ««Bpiaenenue u ourictka JJHK u3 kinetok pacreHuin»
Koumponwvnaa paboma no pazoeny «Monexkynapuas ouono2usny.

Pasnean 2.
Pemenue 3aga4 no teme «lurosorus» (11 yacos).

Tema 2.1. IluToJI0rUsl KAK HAyKa.

[Ipeamer, 3agaun 1 METOABI COBPEMEHHOM IIUTOJOTUU. MECTO LIUTOJIOTHH B CUCTEME €CTECTBEHHOHAYYHBIX U OMOJIOTMUYECKHUX
HayK. VMctopus pa3Butus uurtosnorus. TeopeTuueckoe M MPAKTUYECKOE 3HAYCHHE LUTOJIOTHYECKUX HCCICAOBAHMM B MEIUIIUHE,
3/IpaBOOXPaHEHHH, CEIbCKOM XO3HCTBE, JIeJie OXpaHbl IPUPOJIBI U APYTUX cepax 4eIoBeUeCKON AeITeIbHOCTH.

Ucrtopust otkpeiTie kieTku. Knetounas teopus. OCHOBHbBIC MOJIOKEHUS TIEPBOM KiIeTOUHOUM Teopur. CoBpeMeHHas! KJIETOYHAS
TEOpHsi, €€ OCHOBHBIC TTOJIOKEHUS M 3HAYCHHE JIJIS1 Pa3BUTHSL OMOJIOTHH.

Tema 2.2. CTpoeHHe KJIETKH U €€ OPraHoOuAbI.

[Mnazmatuueckass memOpana u obonouka kiaeTku. CTpoeHue mMeMOpaHbl KJIeTOK. [I[poHMKHOBEHHE BEIIECTB uepe3 MeMOpaHy
KJIeTOK. Bupl TpaHCTiOpTa BEIIECTB Uepe3 MUTOIIa3MaTUYECKYI0 MEMOpaHy KIIETOK (MTACCUBHBIN M aKTUBHBIN TPAHCIIOPT, K30IIUTO3
1 3HA01UTO03). OCOOEHHOCTH CTPOECHHUS 000JI0UEK MPOKAPUOTHUECKUX U DYKAPHUOTUUECKUX KIIETOK.

[{uromuiasma u ee CTpyKTypHbIE KOMIOHEHTbI. OCHOBHOE BEILIECTBO IIUTOIIA3MBbl, €T0 CBOMCTBA U (PYHKIUU.

Snpo untepdazHoil KIeTKu. XMMUYECKHI COCTaB M CTPOEHUE Apa. 3HAUCHHUE siipa B OOMEHE BEIIECTB U Mepeiaye TeHeTUIeCKOU
uHpopmanuu. SAapeiiko, 0COOEHHOCTH CTPOCHUS U PYHKIIUU. XPOMOCOMBI, TOCTOSIHCTBO Yucia U POpMBbI, TOHKOE cTpoeHue. [lonstue
0 KapuoTHune. ["armonaHbIi ¥ TUILIOUIHBIN HAOOPBI XPOMOCOM.

Amnmapat [Nompmxu. CTpoeHue, pacmojioKeHHE B KJIETKaxX >KMBOTHBIX M pacTeHHM, (yHKIMU ammapata [ombaku: CHUHTE3
MOJINCAXaPUIOB U JIUIKJOB, HAKOIUIEHHE U CO3PEBaHUE CEKPETOB (OENIKH, JUMUAbI, MOJUCaXapu/bl), TPAHCIIOPT BEILECTB, POJb B
(dhopMHUpOBaHUH TIA3MATUYECKON MEMOpaHbl U Tu30coM. CTpoeHre U GyHKIUHU JTU30COM.



Oupomnazmarudeckas cetb (II1C), ee Tunbl. OCOOCHHOCTH CTPOCHHUS arpaHyJIspHO# (TIaAK0N) U rPpaHyIIpHOH (III€pOXOBATOI)
OIIC. 3nauenue raaakoi DIIC B cuHTE3e MOJMCAXapyuI0B W JIUMUIOB, UX HAKOIUICHHHM W TpaHcmopTe. 3ammtHas Qynkius DI1C
(301K M HEUTpaIu3auus BpeAHbIX JUIsl KJeTKH BeulecTB). @ynkuuu mepoxosaToil D1IC (yuactue B cuHTE3€ OEIKOB, B HAKOIJIEHUH
OEJIKOBBIX MPOAYKTOB U UX TPAHCIIOPTE, CBS3b C APYTUMHU OPTraHOMIAMU U 000JIOUYKON KIIETKH).

Pubocombl, 0COOEHHOCTH CTPOSHHUS U POJIb B OnocuHTe3e Oemka. [Tommpubocomsl.

Bakyomnu pacTutenbHbIX KJIETOK, X 3HaUY€Hue, cBs3b ¢ DIIC.

[MnacTuapl: JIEUKOIIACTBI, XJIOPOIJIACThI, XpomoracTel. OcobenHoctu, crpoenue u ¢ynkuuu twiactua. JHK mmactua.
[IpoucxoxeHue xJioporiacToB. B3anMuoe npeBpaiieHue miacTu.

MuTtoxoHapuu, cTpoeHre (Hapy»KHasi 1 BHyTpeHHss MeMOpanbl, kpuctel). Muroxonapuansusie JIHK, PHK, pubocomsl, ux pois.
OYHKIIUU MUTOXOHApUNA. [UMOTE3Bl O MPOUCXOKACHHUM MHUTOXOHAPUN. 3HAUCHHWE BO3HUKHOBEHHUS KHCJIOPOJHOTO [IbIXaHUS B
SBOJIIOLIHH.

Krnerounslii neHTp, ero crtpoeHue u (GyHkuuu. OpraHouipl ABM>KEHMs. K€TOUHbIE BKIIIOYEHUSI — HEMOCTOSIHHBIA OpPraHouja
KJIETOK, 0COOEHHOCTU U (HyHKIIUU.

Tema 2.3. ®oTocuHTE3.

OO6wmen BemecTB 1 dHEprun. [ToHATHE O MIIACTHYECKOM U SHEPreTHIECKOM OOMEHE.

®dotocunte3. CBeroBas u TeMHOBas (a3l POTOCHHTE3A, OCHOBHBIC MPOIIECCHI, MPOUCXOAsIMNE B ATH (a3bl. OCHOBHBIE UTOTHU
cBeToBOI ¢azbl - cuaTe3 ATD, Beinenenue kucnopoaa. oropochopunuposanue. CymmapHoe ypaBHeHue Gorocuntesa. [lepudnsie
npoaykThl (oTocuHTe3a. DOTOCHMHTE3 U ypoKall CEIbCKOXO3SHUCTBEHHBIX KylbTyp. IlyTH mOBBIIEHUS NPOSYKTUBHOCTH
CEIbCKOXO03MCTBEHHBIX pacTeHuil. K.A. TuMups3eB 0 KOCMUYECKON POJIU 3€JIEHBIX PACTEHU. XEMOCUHTE3 U €r0 3HAYCHHUE B PUPOJE.

Tema 2.4. JHepreTuyecknii 00MeH.

DHepreTudeckii 0OMEH B KJIETKE W €ro OMOJOTHYECKHH CMBICI. DTambl SHEPreTHUYeCKOro OOMeHa, MPUYpPOUEHHOCTh JTHX
MIPOLIECCOB K OMPENEIECHHBIM CTPYKTYypaM KIIETKH. 3HaueHrne MUTOXOHpuil 1 AT® B sHepreTnyeckoM oOMEHE.

Tema 2.5. buocunres 0eJika.

buocunTe3 O6enkoB B KiIEeTKe U ero 3HaueHue. Poiab reHoB B OuocuHTe3e OenkoB. ['eHeTHuecKuil KOJ U ero CBOMCTBA. DTarbl
OounocuHTe3a O6enka. Peakiium matpuuHoro cunresa. Perynsius cuaresa 6enkoB. ['eH-perynsarop, TeH-onepaTrop, CTpPYKTYPHBIE T€HbI, UX
B3aumoeiicTBre. [IpuHIMI 00paTHOM CBS3H B PETYISINN PYHKITMOHUPOBAHUS TeHOB. COBpEMEHHBIE MTPEICTABIICHHUS O IPUPO/IE TeHA.

Tema 2.6. Tunsl 1e1eHUs KIECTOK.

Ku3HeHHBIH UK KJIETKM M ero sTtambl. [loAroToBka KJIETKHM K JAENIEHHI0O — MHTepda3a, ee nepuoibl (IPeCUHTETHUECKU,
CUHTETUYECKUI1, MOCTCUHTETHUECKUit). Buonornueckoe 3nauenne natepdaspl. Anonto3. MUTOTUYECKUH IUKIL.



AMHTO3 U ero 3HaueHue. MUTO3 - LUTOJIOrHMYEcKasi OCHOBa Oecrnojioro pasmHokeHusa. da3pl MUTO3a, UX XapaKTEPHUCTHKA.
CtpyKTypHble U3MEHEHHUs U (DU3HOJOTHYECKHE OCOOECHHOCTH OPraHOMAOB KIETKM BO BpEMsi MHUTOTHYECKOro JeieHus. BepereHo
JeNIeHus], CTpOeHUE U (PYHKIIUK HUTEH BepeTeHa. buonoruyeckoe 3HaueHIUEe MUTO3a.

Meiio3 - muTONIOTHYECKass OCHOBAa MOJIOBOTO pa3MHOXeHus. llepBoe neneHue Meiio3a, ero (asbl, UX XapaKTepUCTHUKA.
Y MeHbIlIeHre Ynciia XpOMOCOM Kak pe3yJIbTaT NepBoro aeieHus. Bropoe aenenue meiosa, ¢pasbl, UX XapakTepucTuka. buonornyeckoe
3HAYEHHE MEN03a.

Tema 2.7. BecnoJioe ¥ M0JIOBOE PAa3MHOKEHHE.

®dopmbl U crIOcOOBI pa3MHOKEHUs Opranu3MoB. becronoe pazmHoxkeHue, ero BUabI U 3HadeHue. [lonoBoe pasMHOXKEeHHE, €r0 BUIbI
Y 3BOJIIOLIMOHHOE 3HaueHue. OO01as XapakTepuCcTUKa U 0COOEHHOCTH Pa3MHOKEHHSI OCHOBHBIX I'PYIII OPraHU3MOB. Pa3BuTHE MyKCKHUX
Y KEHCKHUX MOJIOBBIX KJIETOK Y JKUBOTHBIX U PACTECHUHU.

Tema 2.8. OHTOreHe3 — HHAUBUAYAJIbHOE Pa3BUTHE OPraHN3MOB.

OmonoTBopenue u ero Tumbl. OIUIOJOTBOPEHUE M Pa3BUTHE 3apojbliia y >KMBOTHBIX. OCHOBHBIE 3Tambl SMOPHUOHAIBLHOTO
pa3BUTHS JKUBOTHBIX.  B3aMMOJEHCTBHME 4YacTeM pPAa3BUBAIOLIETOCA 3apojbllia. bHOreHeTMYecKuM 3aKOH, €ro COBPEMEHHas
untepnperanud. [loctaomOGpronansHoe pa3BuTue. BpenHnoe BnusiHUE alKorosisg, HUKOTHHA, HAPKOTHKOB, 3arpsA3HEHUS OKPY>Karolien
Cpeabl Ha pa3BUTHE 3apOJBIIIA )KUBOTHBIX U YEJIOBEKA.

OOmasi  xapakTepUCTHKa W  OCOOEHHOCTH  Pa3MHOXKEHHsS  BHPYCOB, OakTepuid, BOJOpOCIEH, MOX000pa3HBIX,
MarnoOpOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX, TOKPHITOCEMEHHBIX, TPHOOB 1 JHIaiHUKOB. CMeHa (a3 B )KM3HEHHOM IIHKIIC.

Jlemoncmpayuu: cXeMbl SHEPTETHUECKOTO 0OMeHa U (POTOCUHTE3A.

Jlabopamopnuie pabomot:

JL.LP.Ne 3 «BnusiHre ocMoca Ha TYpropHo€ COCTOSTHUE KIJIETOKY.

JI.P.Ne 4 «CpaBnenue nudy3rnoHHON CTOCOOHOCTH KIIETOYHOM MEMOpPaHbI U KJIETOYHONH 000TIOUKMY.

JL.P.Ne 5 «I1ma3mosn3 1 1€eT1a3MOIn3 B PACTUTEIILHON KIIETKEY.

JL.P.Ne 6 «OmnipenieneHrie MHTEHCUBHOCTH Tipoliecca (PUKCAIUU YTIIEKUCIIOTOo ra3a KJIeTKaMHu BOJIOPOCIH XJIOPEIUTbI.

JI.P. No 7 «Bblenenne yrieKkuciioro ra3a u TeIioThl APOAOKEBbIMU KIETKaMU IPU OPOKEHUN

JL.LP.Ne 8 «IloBenenre XxpoMOCOM MPU MUTOTHYECKOM JEIEHUU B KIIETKAX PACTCHUIN.

JL.P.Ne 9 «IloBeneHre XpoMOCOM ITPU MEMOTUYECKOM JEJIEHNUHU B KJIETKAX PACTCHUID.

Koumponvnas padoma no pazoeny «l{umonozusny.

Paspnean 3.
Pemenne 3a1a4 no teme «I'eHeruka» (15 yacos).



Tema 3.1. He3aBucuMoe Hac/IeJ0BAHUE PU3HAKOB.

[Ipenmer, 3agaun 1 MeToAbl TeHETUKU. OCHOBHBIE pa3/ieiibl TCHETUKU. MeCTO reHeTUKH Cpei OMOJIOTMYeCKUX HayK. 3HaUeHUe
TCHETHKHU B pa3paboTKe MpoOIeM OXpaHbl MPUPOJIBI, 3APABOOXPAHEHUS, MEIUIIMHBI, CEIbCKOTO X03sicTBa. [IpakTHyeckoe 3HaYeHHE
TE€HETHUKH.

I''Menzgenb — OCHOBOIOJIOXKHUK TE€HETHMKU. MeTOJ reHeTHMYEeCKOro aHanuza, paspaboransbii [.Menaenem. I'eneruueckas
cuMBoMKa. [IpaBuiia 3anucu cxeMm CKpelnBaHusl.

HacnenoBanne npu MOHOTHOPUAHOM CKpeIuBaHuM. JJOMHMHAHTHBIC U PEIleCCUBHBIC Mpu3HaKu. [lepBhIii 3aKkoH MeHens - 3aKoH
eauHooOpasusi THOPUIIOB TEpBOro TMoKojeHus. Bropoit 3akoH MeHnaens - 3akoH pacuiervieHus. [IpaBuiio 4YuCTOTHI TamMer.
[{uToornuecKkrue OCHOBBI PACHICTUICHHS IPH MOHOTHOPUTHOM CKpeinuBaHuy. CTaTHCTHUECKHUI XapaKTep paclleIUICHHS.

[lonsstTue o0 renax wm amnemsx. PeHOTUNT W TEHOTUN. ['OMO3uMrora m rerepo3urora. PacmieruieHne npu BO3BPATHOM U
AHAJIM3HUPYIOIIEM CKPEIIMBAHHH.

HacnenoBanue npu AuruOpuaHOM cKpenuBanud. HezaBucumoe KOMOMHUPOBaHUE HE3aBHCHMBIX TIap MPU3HAKOB - TPETUI 3aKOH
Menpens. [{lutonoruyeckue 0CHOBBI HE3aBUCUMOTO KOMOWHUPOBAHUS TIap MPU3HAKOB.

Jlemoncmpayuu: pemietka [lennera, Ononornyeckuii Mmarepual.

Tema 3.2. B3aumopeiicTBue ajljieIbHbIX U Hea/UIeJIbHbIX F€HOB.

HacnenoBanue mnpu B3anMOJECHCTBUMM aJUIEIbHBIX T'eHOB. JlomMuHHupoBanue. HemomHoe momuHupoBanue. KomoMHHpoBaHHE.
CBepx10MUHHPOBAHUE. MHOKECTBEHHBIN aJUICIIU3M.

B3aumoneiictBue HeawienbHbIX TeHOB. HoBooOpa3zoBanus mpu ckpemuBaHud. OCOOEHHOCTH HAaCIEAOBaHUS KOJWYECTBEHHBIX
npu3HakoB. KommmuMeHntapaocts. Onucrtas. [lonumepuss. MHOKeCTBEHHOE AEHCTBHE T€HOB. [IpuMepbl MHOXKECTBEHHOTO JEHCTBUS
reHOB. Bo3MoKHBIE MEXaHU3MBI OOBSICHEHUS 3TOTO SBJICHUSA. | €HOTHI KaK IEI0CTHAS UCTOPUUYSCKH CIIOKHUBIIIASCS CHCTEMA.

Jlemoncmpayuu: pucyHKY, WIUTIOCTPUPYIOIIME B3AUMOJEHCTBUE AJJIETbHBIX U HEAJICIIbHBIX T€HOB

® OKpACKA AT0J1 3eMJISTHUKH MPU HEMTOJIHOM JJOMUHUPOBAHUY;

® OKpacka MeXa y HOPOK IIPH INIEHOTPOITHOM JACHUCTBUU I'€HA;

® OKpacKa BEHUYHMKA Y JIbHA — IPUMEP KOMIIJIEMEHTAPHOCTH;

® OKpacKa IJI0Ja y THIKBbI PH SMUCTATUYECKOM B3aUMOJICHCTBUU JABYX I'€HOB;

® OKpacKa KOJIOCKOBOU Y€lllyH y OBCa — MPUMEP MOJTUMEPHUH.

Tema 3.3. XpomocoMHasi TeOpUsi HACTEACTBEHHOCTH.

SIBneHue CUEIIEHHOTO HACIEeI0BaHUs M OTPAaHUYEHHOCTh TpeThero 3akoHa Menaens. 3uauenue padot T.I.Moprana u ero mkoJsl
B M3YUYCHUU SIBJICHUA CIICTIJIEHHOTO HacienoBaHus. KpoccuHrosep, ero Omojornyeckoe 3HaueHue. [ eHeTuYecKne KapThl XPOMOCOM.



OcCHOBHBIE TIOJIOKEHUSI XPOMOCOMHOM Teopuu HaclieacTBeHHOCTH. Bxiaa mikonsl T.I.Moprana B pa3paOoTKy XpOMOCOMHON T€OPHUH
HACJIEJCTBEHHOCTH.

Jemoncmpayuu:MoenV-anIuIMKaluy, WUIFOCTPUPYIOIIUE 3aKOHBlI HACJIEACTBEHHOCTH, NEPEKPECT XPOMOCOM; I'€HETHYECKHE
KapThl XpPOMOCOM.

Tema 3.4. I'eneTnka moJa.

I'enetuka nona. [lepBuuHble M BTOPUYHBIE MOJOBBIE NPU3HAKU. XPOMOCOMHAsI TEOpHUs ONpenesieHHs Iosna. ['omorameTHblil 1
reTeporaMeTHbli moJi. Tumbl ompeaeneHus nojia. MexaHu3m mopajaep:KaHus cOOTHolIeHus mnoJsioB 1:1. HacinenoBanue nmpuszHakos,
CLEIJIEHHBIX C IOJIOM.

Jemoncmpayuu:cxeMbl CKpEeUIMBaHKs Ha IPUMEPE KI1acCUYeCKor reMO(UINK U JabTOHU3MA YEJIOBEKa.

Jlabopamopnuie pabomot:

JLP.Ne 10 «Ompenenenue reHOTUIA TUIOJ0BOM MYIIKU APO30(UIIBI 110 GEHOTHITY».

Tema 3.5. 3aKoHOMEpPHOCTH N3MEHUYMBOCTH.

N3menunBocts. Knaccuduxaims n3aMeHUNBOCTH C MO3UIMI COBPEMEHHON T€HETHUKHU.

®enotunuueckas (MoaudUKaIMOHHAs U OHTOT€HETHYeCKas) M3MEHYMBOCTh. HopMa peakiiuu u €€ 3aBUCUMOCTh OT T€HOTHIIA.
CraTucTuyeckre 3aKOHOMEPHOCTH MOTUGBUKAIIMOHHON N3MEHYMBOCTH; BAPUAIIMOHHBIHN Psil U BapHAIlMOHHAS KPUBAsl.

I'enoTunuyeckas (KOMOMHATUBHAS U MYTAIIMOHHAs) M3MEHYMBOCTh. 3HAUCHWE KOMOMHATUBHOW M3MEHUYMBOCTH B OOBSICHEHUU
HBOJIFOIIMOHHBIX MPOIIECCOB, CEJIEKIIMN OPTaHu3MOB. MyTaIlMOHHAsI ©3MEHUYUBOCTD, €€ BUIbI. MyTanuu, nx npuuuHsl. Knaccudukarms
MyTalMil M0 XapakTepy MU3MEHEHUs T'€HOTUIa (T€HHbIE, XPOMOCOMHbIE, TEHOMHBIE, LIUTOIIa3MaTuyeckue). IlocnencTBus BausHUS
MyTareéHOB Ha OpraHu3M. Mepbl 3alllUThl OKPYXKAKOIIEH Cpenbl OT 3arpsi3HEHUsT MyTareéHaMH. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacleaCTBeHHOW n3MeHunBocTH. H.J.BaBunoBa. DKCiepuMeHTAbHOE MTOTYYEHUE MY TALIHA.

Tema 3.6. I'eneTnKa YesioBeKa.

I'enernka 4denmoBeka. YenoBek Kak OOBEKT I€HETHMUECKUX HccleAoBaHU. MeToapl M3y4yeHUsi HACJIEICTBEHHOCTH YeJIOBEKa:
reHEAIOTMUECKU, OJTM3HEIIOBbIN, IIMTOTCHETHUECKHI, THOPUIU3AINS COMAaTUYECKUX KIIETOK.

HacneactBeHHbie 00J1€3HH, X pACIIPOCTPAHEHHUE B MOMYJISIIUAX YeaoBeKa. Mepbl mpoUIaKTUKU HACAEACTBEHHBIX 3a00JI€BaHUI
yesoBeka. BpenHoe BiausHUE anKoroiis, HUKOTHHA U HAPKOTHYECKUX BEIIECTB HA HACJIEICTBEHHOCTh YEJIOBEKA. MEeIUKO-TeHETUUECKOE
KOHCYJIbTHUpOBaHKE. KpUTHKa pacUCTCKUX TEOPUH € NMO3UIIUN COBPEMEHHON I€HETUKH.

Jlemoncmpayuu:tadbnuia «CUMBOJIBI POJOCIOBHOW», PUCYHKH, WILTIOCTPUPYIOIINE XPOMOCOMHbBIE aHOMAJIMK YeJIOBEKa M HX
(eHOTUITYECKUE TIPOSBIICHUS.

Konmponwvnaa paooma no pazoeny «I enemuxay.



3auéT mo kypcy «Pemenue 3axa4 no ooureit omosiorum» - 1 yac.

Y4eOHO-TEMATHYECCKHNH TIJIAH

Ne Hanmenosanue Komn- | B ToM uncne
n/m pas/IciioB 1 TEM BO | TIpaktuueckue ®opmbl pabOTHI
1acos 3aHATHS
1 Benenue. 1 - Jlmarnoctuka, TECTUpPOBaHHUE.
2 Pemenue 3agau no reme «MoJiekysipHas 6 5 [IpakTUKyM MO pelICHHIO 3a4a4.
OHOJIOTUS»
[IpoBepka 3HaHMI, yMEHUN U HABBIKOB ITOJIYYEHHBIX IIPU
u3ydeHnn TeMbl «PeleHue 3amad Mo MOJEKYJISPHOU
OHOJIOTUIY.
3 Pemenue 3agau no reme «l{utonorusy» 11 9 [IpakTUKyM MO pelIeHHIO 3a7a4.
[IpoBepka 3HaHUI, yMEHUN U HABBIKOB ITOJIYYEHHBIX IIPU
M3y4eHnNU TeMbl «Pelenue 3agad 1o HUTOJIOTUNY.
4 Pewmenue 3anau no teme «I'eHeTrka» 15 13 [IpakTkym Mo pelieHuto 3a1ay.
[IpoBepka 3HaHMI1, YMEHUI U HABBIKOB IOJyYEHHBIX IIPH
M3y4eHUN TeMbl «PeleHne 3a1a4 1o TeHETHKEY.
5 3auét no kypey «Pemenue 3aaay no oOuieit 1 - [IpoBepka 3HaHMI, yMEHUI U HABBIKOB, IIOJYYEHHBIX IIPH
Oouonorum» M3YyYEHHUH 3JIEKTUBHOTO Kypca «Pemenune 3aad mo oomeit
OHOJIOTUI
Temwt peghepamos:

e ['cHeTHKA: HCTOPHA 1 COBPEMCHHOCTD.




e MeTo/1bl U3yYEHHMs HACJIEICTBEHHOCTH YE€JI0BEKA.

e ['eHeTHUECKAs MEUIIMHA: 1IATH B Oyy1iee.

e UeM onacHbl OJIM3KOPOICTBEHHbBIE OpaKu?

e I3yyeHue v NPOrHO3UPOBAHUE HACIEAOBAaHUS KOHKPETHOI'O IPU3HAKA B CBOEH CEMBE.
e /I3ydenue nposiBieHUs: MPU3HAKOB Y JOMAIIHUX TUTOMIIEB.

TEMATHUYECKOE IINTAHUPOBAHUE
JueKkTUBHBIN Kypc «Pemenue 3a1a4 no odueit onosorum», 10 kiace

Ne Tema 3ansaTUA Koin-Bo JaTta nposeneHus
4acoB IUTaH ¢axr
1 BeenecHue. 1
Paznen 1. Pemenue 3a1a4 no reme «MouiekyJasipHasi 6uosorusi» (6 1acoB)
2 | Xumuyeckuit coctaB KJIeTKu. Heopranudeckue BeniecTna. 1
3 XUMHUYECKHUH COCTaB KIETKU. YTiieBoAnl. JINmuabl. 1
4 | XuMHYECKHI COCTaB KJIETKU. bemku. 1
5 | Xumnueckuit coctaB KIeTKU. HykIIenHOBBIE KUCTIOTHI. 1
6 | HyknemroBbie KUCIOTBLATO®. 1
7 | KontponbHas pabota 1o pazzaeny: «MoJekysipHas OHOIOTHs». 1
Paznen 2. Pemenue 3aaa4 no teme «Ilurosorusi»(1l yacos)
8 | Huronorus kak Hayka. Knerounas reopus. 1
9 | CtpoeHne KIETKH U €€ OPTaHOU/IBI. 1
10 | ®orocuHTE3. 1
11 | DHepreTudeckuii OOMeH. 1
12 | buocunres Gernka. 1
13 | buocunTe3 6enka. 1
14 | Tunsl geneHus KIETOK. 1
15 | becnonoe 1 MoJI0OBOE pa3MHOKEHHE. 1
16 | IlosnoBoe pa3MHOKeHHE. Melio3. 1
17 | UnauBuayalibHOE pa3BUTHE OPraHU3MOB. 1




18 | KonrponbHas paGora no pasaeny «Lluronorusy. 1
Paznen 3.Pemenne 3a1a4 no teme «I'enernka»(15 yacos)
19 | HezaBucumoe Haciae10BaHHE IPU3HAKOB. 1
20 | PemeHne reHeTHUECKUX 33]]a4 HA MOHOTHOPUIHOE CKpEIINBaHUE. 1
21 | PemeHue reHeTUUECKHX 3a/1a4 HA JUTHOPUIHOE CKPEIIMBAHUE. 1
22 | Pemenne reHeTHUECKUX 3a7a4 HA AaHATM3UPYIOIIEE CKPEIIMBaHNUE. 1
23 | BzauMopeicTBUe reHoB. 1
24 | PemeHne reHETHUECKUX 33/]a4 Ha HETIOJIHOE JOMUHUPOBAHHE. 1
25 | Ompenenenue rpymnn KpOBU YeTOBEKa — 1
puMep KOAOMUHUPOBAHUS AJUICIIbHBIX TCHOB.
26 | Pemenne KoMOMHUPOBAHHBIX 3a71a4. 1
27 | XpoMOCOMHas TEOpHs HACIEACTBEHHOCTH. 1
28 | PemeHne reHeTHUECKUX 33]1a4 Ha CIETUICHHOE HACJIEJOBAHUE MPHU3HAKOB. 1
29 | I'eneruka nouna. 1
30 | CocraBieHne poJOCIOBHOM. 1
31 | 3aKOHOMEPHOCTH U3MEHYUBOCTH. 1
32 | 'eHeTHKa YeIOBeKa. 1
33 | KonTponbHas pabota o pazueny «I eHeTHkay. 1
34 | 3auér no kypcy «Pemenue 3a1a4 no obuieil OMOIOrUM». 1

Hroro: 34 yaca




TemaTH4eckoe MUIaHUPOBaHMeE Y4eOHOI0 MaTepuaJia
JeKTUBHOTO Kypca «Pemenue 3aga4 mo oo0meii ouosorum» B 10 kiacce

Ne Tema Copepxanue LleneBas Kon OCHOBHEIE BUIBI Hcnonp3oBanue 060pynoBaHUS
n/n YCTaHOBKaA -BO ACATCIIPHOCTH O6y‘IaIOH.[I/IXC5I
ypoka qac Ha ypOKe/BHEYPOUHOM
OB 3aHSATHHU
Pazen 1. Pemenue 3a1a4 mo reme «MoJiekyJasipHasi 6uos1orusi»(2 yaca)
1 | Xumunueckuii JILP.Ne 1 BrracHuts 1 OnpenenstoT aKTUBHOCTb JlaT4nK ONTUYECKON INIOTHOCTH
cocTaB KieTku. | «3yyeHue YCIIOBHS MEPOKCUAA3BI CIIOHBI,
benku. (bepMeHTaTHBHOM AKTUBHOCTHU HU3MEPSIOT OIITHYECKYIO
AKTHBHOCTHU CITIOHBD) (hepMeHTOB IJIOTHOCTh PAaCTBOPOM
2 | XumMu4yeckui JLP. Ne 2 IomyunTts 1 | IIpurorosnenue Hatuuk pH
COCTaB KJICTKH. | «BpIfienienne u ouncTka | mpemapar roMoreHaTa oopasiia,
Hyxneunoseie | JTHK u3 knerox OUHILEHHOMN 00paboTKa JeTepreHTamu,
KHUCJIOTBL. pacTeHuin» JJHK OCaXXJIeHUE
HYKJICOTIPOTEUIOB, OUHCTKA
JHK
Pa3znen 2. Pemenne 3ana4 no reme «Illntosorusi»(8 yacon)
3 | Crpoenue JLP. Ne 3 Hoxasarts 1 | I'oToBsaT nmpemnaparsl, JlaT4uK 25IeKTpOnpOBOAUMOCTH, JTUHENKA
KiIeTku u e€ | «BuusHue ocmoca Ha 3aBUCUMOCTb U3MEPSIIOT OOBEKTHI,
OpraHOUBI. TYpPrOpPHOE COCTOSIHUE Typropa ot paboTaroT ¢ JaTYUKOM,
KJIETOK» MHTEHCUBHOCT 00pabaThIBalOT Pe3yIbTaThI
u OTIBITA
OCMOTHYECKHX

IpoucccoB




Crpoenue JLP.Ne 4 BrisicHUTB CobupatoT ycTaHOBKY st | JlaTymk BIa)XHOCTH BO3IyXa
kiaetku u  e€ | «CpaBHeHHE poJIb OTIBITa, paboTaloT C
OpTaHOUIBI. ¢ dHy3nOHHOM KYTUKYJBI U JATINKOM, 00pabaTHIBAIOT
CITOCOOHOCTH poOKH B pe3yIIbTaThI OTBITa
KJIETOYHOW MEMOpaHbI U | 3alLIUTEe OT
KJIETOYHOU O0OJIOUKH» | MCHapeHHUs
BOJIBI C
MOBEPXHOCTH
KOpHEH U
KITyOHel
Crpoenue JLP.Ne 5 Hab6mronmats [IpuroroBnenue Muxkpockor, Habop TSl IPeTTapupoOBaHUS
kiaetkn u  e€ | «[lmasmonus u IUIa3MOJIU3 U MHUKpOIpenapara,
OpraHOHIbI. JIeTT1a3MOJIH3 B JeTIa3MOIIH3 00paboTKa peakTHBAMH,
pPacTUTENHLHOM KIETKE» | B KIIETKE paboTa c MUKPOCKOIIOM
dorocuHTE3. T"a3oBblie 3 exTh Hoxazath Ha6momaror Hatanku kucnopona, pH
¢orocunTesa. BBIJICJICHHE JeMOHCTPALMOHHBIHN OIBIT,
KHCJIOpOJa U 3apUCOBBIBAIOT CXEMY
MOTJIOILICHHE YCTaHOBKHU, (PUKCUPYIOT
YIIJIEKHUCIIOrO XOJl U pe3yJIbTaThl ONbITa
rasza rnpu
¢dorocuHTE3E
®doTrocuHTE3 JLP. Ne 6 BrisiBuTE CoOwupatot ycranoBky anst | Haruuku kucnopona, pH
«Onpenenenue nporecc OTIBITA, U3MEPSIIOT
WHTEHCHBHOCTHU (ukcanumn TIOKa3aTeH CPEIbl,
nporecca Gukcanuu YIIJIEKHUCIIOrO (UKCUPYIOT U
YIIJIEKHUCIIOTO ra3a ra3a BOJHBIM AHAJM3UPYIOT PE3yIbTATHI
KJIETKaMH BOJIOPOCIH pacTeHueM 1o
XITOPEIUTBI» casury pH
Oneprernueck | JL.P. Ne 7 Joxa3zaTth CoOupaltoT yCTaHOBKY, Jatuuk temnepatypsl, pH
uit oOMeH. «Boiienenne BBIJICJICHHE paboTaroT ¢ JaTYMKaMH,
YTIIEKUCIIOTO Ta3a u YTIIEKUCIIOTO 00pabaThIBalOT Pe3yIbTATHI
TEIUIOTHI JPOOKEBBIMU | Ta3a OTIBITa
KJIETKaMH MPH TEIUIOTHI IPU
OpOoXKeHNN CITUPTOBOM
OpOXKEHUH
Tunsl nenenuns | JIL.P. Ne 8 Onucatb [IpurorasnuBaror Mukpockon, Habop  MuKponpenaparoB, Habop s




KJIETOK. «[ToBeenne XpoMOCOM | M3MEHEHUS BpPEMEHHBIE HpenapupoBaHU
NPU METOTHYECKOM XPOMOCOMHOT MHUKpOIpenaparsl, H3y4aroT
JIeNIECHUH B KJIETKaX 0 ammapara UX T0J] MUKPOCKOTIOM,
pacTeHu TIPH MUTO3€E 00pabaThIBalOT Pe3yIbTATHI
Ha0JI0ACHUH
10 | ITomoBoe JLP.Ne 9 Onucatb 1 | IIpuroraBnmBaioT Mukpockon, Habop  MUKponpemapatoB, Habop A
pasmHoxkenue. | «IloBemeHue XpoMocoM | M3MEHEHHS BpEMEHHbBIE npenapupoBaHus
Meiios. MpU MEHOTUYECKOM XPOMOCOMHOT MHKpPOIPENapaThl, U3y4aroT
JICTICHUH B KJICTKAX 0 ammapara UX TI0JT MEKPOCKOIIOM,
pacTeHui» pu Meio3e 00pabaThIBAIOT Pe3yabTATHI
Ha0JI0ACHUH
Paznen 3. Pemmenue 3aga4 no reme «I'eHeTuka» (1 yac)
11 | I'eneruka nona | JL.P. Ne 10 Hayuautbcs 1 | Uzyuator nox Muxkpockorl, Habop MUKPOIIPEIapaToB,
«OnpenencHue pacrmo3HaBaTh MHUKPOCKOIIOM MOCTOSIHHBIE
TeHOTHIIA TII0/I0BOM (eHoTHIMYECK MUKPOITpenaparsl,
MYIIKA APO30QUIIEI [0 | He MPU3HAKU paboTaroT ¢
(heHoTHITy» Ha H300paKCHUSMU,

HaTypaJIbHbIX
npernaparax u
OIPENIEIISITh
BO3MOJKHBIC
TeHOTHIIBI
OpraHu3Ma 1o
ero genorumny

00pabaThIBaIOT Pe3yabTATHI
HaOIIrO NeH Uit
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