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INOACHUTEJIbBHAS 3AIINCKA

PaGouas mporpamma 37€KTUBHOTO Kypca 1o OMOJIOTUU COCTaBIIEHA HA OCHOBE

- @ezepallbHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIbHOIO CTaHIAPTa CPETHEro oOIero
o0pa3oBaHUs, YTBEPKISHHOTO MPUKa3oM MuHHCTepCTBa 00pa3oBanus U Hayku PD ot 17 mas 2012
r. Ne 413 ¢ usamenenussmMu u gomnoiaHeHusMu (ganee — @I'OC);

- IlpumepHOii OCHOBHOI 00pa30BATENHLHOW MPOTPAMMBI CPEIHEro O0OIIero oOpa3oBaHUS
(omobpena pemeHueM (deaepalbHOrO  y4eOHO-METOJMYECKOr0 OOBEIMHEHHUS 110  OOIIeMy
obpa3zoBanuto (mpotoko ot 28 utons 2016 r. Ne 2/16-3);

- OcHOBHOW 00pa3oBaTeILHON MPOrpaMMbl OCHOBHOTO (cpeaHero) oomero oopazoanuss MbBOY
Anratickoit COLLI
- YuebOnsiii iian MBOY «AnTatickas COILL» na 2023-2024 y4eOHbIH TO/I.

DOnekTuBHBIN Kypc «Pemienue 3aia4 mo o01iei OMoI0ruu ¢ UCIOIb30BaHHEM 000PYIOBAHUS
neHTpa «Touka pocta» npeaHazHaveH g ydamuxes 10 kinacca. Kypce paccunran Ha 34 yaca (1 gac
B HEJIEIIO).

Pazpgea I.
IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS DJIEKTUBHOI'O KYPCA
1.1. Ilmanupyembie o0pa3oBaTe/ibHbIE Pe3yJabTaThl

[Tpenyaraemslii 3JeKTUBHBIN Kypc IpeaHa3HayeH A ydaumxcs 10 kinacca v paccuuTtal Ha 34
yaca. DJEKTHBHBIN Kypc yriayOiser 0a30Bble 3HaHU 110 OMOJIOTHH U HAIIpaBJieH Ha (OPMHUPOBAHNE
Y Pa3BUTHE OCHOBHBIX YU€OHBIX KOMIIETEHLUHN B XO/€ PEILIEHUsI OMOJIOrMUYECKHX 3a/1au.

Konyenyus npoepammel Kypca 3aKiodaeTcs B TOM, 4TO €€ pa3padoTKa cBsi3aHa ¢ pa3paboTKoN
CUCTEMBI CIIELUAIM3UPOBAHHON MNOJArOTOBKU (MpOoduabHOr0 OOyueHus) B CTaplIMX Kiaccax M
HalpaBICHO HA pEAIM3ALUI0  JIMYHOCTHO - OPUEHTHPOBAHHOIO IIpollecca, MpH KOTOPOM
MaKCHMaJbHO YUWUTBHIBAIOTCS HWHTEPECHI, CKIOHHOCTH, M CIHOCOOHOCTH CTapIIEKIaCCHUKOB.
OCHOBHOH aKIEHT Kypca CTaBUTCS HE HA NPUOPUTETE COACPKAHMS, a HAa NPUOPUTETE OCBOCHUS
y4yalluMHUCs CIOCOOOB JAEWCTBUI, HE HaHOCS ylepd caMOMy COJEpXKaHHUIO, T.€. Pa3BUTHUIO
IPEIMETHBIX M MEXKIPEIMETHBIX KOMIETCHIIMHA, 4YTO HAaXOAWT OTPaXEHHE B KOHTPOJBHO-
M3MEpUTENBbHBIX MaTepuanax EI'D.

Axmyanvnocms DAHHOTO 3JEKTHBHOTO Kypca IMOAKPEIUIAETCS MPAaKTUYECKOM 3HAYUMOCTBIO
M3Y4aeMbIX TEM, YTO CIIOCOOCTBYET MOBBIILIEHUIO UHTEPECA K MO3HAHNIO OMOJIOTMH U OPUEHTUPYET
Ha BbIOOp npoduiist. Y oO0yyaronuxcs CKIaJbIBaeTCs MEPBOE MPeICTaBIeHIE O TBOPUECKON HAYyYHO-
HCCJIEIOBATENbCKOM 1eATEeIbHOCTH, HAKATUIUBAIOTCSI YMEHHSI CAMOCTOSITEIILHO PacIIUpsITh 3HAHUS.

AxmyanvHocmes YMEHHS peliaTh 3aJa4d 10 OMOJIOTMH BO3pAacTaeT B CBSI3M C BBEJCHHUEM
EI'D mo 6uonoruu, a Takxke ¢ Te€M, YTO HEOOXOIUMO NMPUMEHSATh 3HaHUS Ha MpakTuke. Pemenue
3aa4 1o OMOJIOTHH JJaeT BO3MOXHOCTH JIyYIlle TMO3HaTh (yHAaMEHTalbHbIE 00IIEeOHOIOTHYecKHe
MOHATHS, OTPAXKAIOIINE CTPOCHUE U (PYHKIIMOHUPOBaHUE OMOJIOTHYECKUX CUCTEM Ha BCEX YPOBHAX
OpraHM3alyi JKU3HU.

Pemenue 3amad mo 6M0I0ruM MO3BOJISIET TAKXKE YIITyOUTh M 3aKpEeNUTh 3HAHUS MO paszzesiaM
oOuieit Ouonoruu. OrpoMHYI0 BaKHOCTh B HEMPEPHIBHOM OOpa30oBaHUM NMPUOOPETAIOT BOIMPOCHI
CaMOCTOSITENIbHOM padOThl ydalIuxcs, yMEHUE MBICIUTh CAMOCTOATEIbHO M HAXOAWUTh pEIICHHUE.
Co3naroTcss yCloBUS Uil MHIUBUAYAJIHHON M TPYNIOBOH (POPM JAEATEIHHOCTH yYalUXCs.

Ocobennocmamu npoepammbsl Kypca SIBISETCS TE€CHas CBS3b €r0 COAEPIKAaHHSA C ypOKaMH
oOmieli  Ouoymoruu M cooTBeTcTBUE TpeboBaHuaAM ['ocymapctBeHHoro crapaapta. [lonbop
MaTepUasoB ISl 3aHATUHA OCYLIECTBIISIETCS HA OCHOBE KOMIIETEHTHOCTHO - OPHEHTHPOBAHHBIX



3a/1aHUM, HANPABIICHHBIX Ha pa3BuTHE  TpPEX YPOBHEH OOYUYEHHOCTH: PENPOIyKTUBHOTO,
IIPUKJIAJHOTO Y TBOPYECKOTO.

Lenvio kypca seisemcsi:

O06o0menue, cucTeMaTi3alus, paclIupeHrue U yriyoJIeHUe 3HaHWH yJamuxcss 00 OCHOBHBIX
OMOJIOTHYECKUX 3aKOHOMEPHOCTSX; (POPMHUPOBAHHUE HABBHIKOB PEIICHHMs] OHOJOTHYECKHX 3ajad
Pa3IUYHBIX TUIIOB.

3aoauu:

1. ®opMupoBaHHE CUCTEMBI 3HAHUI MO OCHOBHBIM 3aKOHAM OMOJIOTHH.

2. ®opMupoBaHWE YMEHUH M HAaBBIKOB PEHICHUS OMOJIOTMUYECKUX 33134 PENpOAYKTHBHOTO,
MPUKJIATHOTO U TBOPUYECKOTO XapaKTepa.

3. OtpaboTKa HABBIKOB MPUMEHEHHUS FT€HETUYECKUX 3aKOHOB.

4. ®opmupoBaHre NOTPEOHOCTH B MPUOOPETEHUH HOBBIX 3HAHMM U CIIOCO0AX UX IMOJIyUYEHUs
yTeM caMo00pa3OBaHusl.

brazooapsa snexmuenomy Kypcy no Ouono2uu 8biNOJIHAEMCA HeCKOIbKO QYHKYULL:

1. Kypc «Pemienue 3amay mo o6uieid OMOJIOTUNY MOMOTaeT 3aKpenuTh U yrIyOUTh YPOBEHb
3HAHWH yYaluxcs 1Mo OMOJIOTHUH, IPUMEHUTH 3TH 3HAHUS ITyTEM pEIIeHUs] OMOJIOTMYSCKHX 3a1ad.

2. OcymecTBisieTcss JUYHOCTHO-OPUEHTUPOBAHHBIA TMOAX0J B 00ydeHuu. To ecTh
YUUTBHIBAIOTCS WHANBUIYAIbHBIC CKJIOHHOCTH M CIIOCOOHOCTH YYAIIUXCSl M CO3/IAF0TCS YCIIOBHS JIIS
00y4eHUsI UX B COOTBETCTBHUH C MPO(EeCCUOHATBHBIMA HHTEPECAMU.

B pesynomame npoxosicoenuss npoepammsi 31eKmMUBHO20 Kypca:

Yuawuecs oonocnol 3namo:

e OCHOBHBIC TTOHSTHUS MOJICKYJIIPHON OMOJIOTUH, IUTOJIOTHU U T€HETUKH;

e (OOmue cBeACHHUS O MOJEKYISAPHBIX U KJICTOYHBIX MEXaHHU3MaxX HAcIEeJI0BaHUs T€HOB U
dbopMHUpOBaHUS PU3HAKOB;

¢ Crneuunpuyeckue TEPMUHBI U CUMBOJHUKY, UCIIONb3YEMbIE TIPH PEIICHUU T€HETHYECKHX 3a1a4
Y 3aJ1a4 110 MOJIEKYJISIPHOW OMOJIOTHH;

e C(Crpoenue u GyHKIIMH OPraHOUAOB KieTKH. OCHOBHBIE MOJIOKEHUS KIETOYHOU Teopun T.
IIIsanna u M. Illneiinena;

e  XHWMHYECKUH COCTAB KJIETKU: OCIKHU, KUPBI, YIIICBOJIbI, HYKIIEMHOBBIE KHCIIOTHI,

e MexaHU3M IIPOLIECCOB KUZHEACSITEIBHOCTH KJIETKU: YHEPTeTUUECKUI OOMEH, MIaCTUYECKHMA
oOMeH: (oTOCHHTE3, OMOCHHTE3;

e 3akoHbl MeHnpens, 3akoH MopraHa, 3aKOH YUCTOThI TaMET;

e buonornueckoe 3Hau€HHE BCEX MPOIECCOB KU3HEAEATEIbHOCTH, POUCXOSIINX B KIETKE;

e  DopMBI IBMEHYUBOCTH, MPUINHBI U3MEHYHUBOCTH;

o A.]'Il"OpI/ITMBI peIICHUA 3aJa4 0a30BOr0 U IOBLIIICHHOTO YPOBHA CIIOKHOCTH.

Yuawuecs oonocnvl ymemon:

L] BI)ICTpaI/IBaTI) aJTFOpI/ITM pemeHI/m 3a1a49 Ha OCHOBC HOJ'Iy‘IeHHBIX TeOpeTI/I‘—IeCKI/IX 3H3HPII71
3aKOHOB IIUTOJIOTHH, MOJIEKYJISIPHOM OMOJIOTUH, TEHETUKY;

e OOBACHATH POJIb TEHETHKH B (OPMHPOBAHMU HAYYHOI'O MHPOBO33PEHUS; COJIEpIKAHUE
TeHETHUYCCKOM 3a1a4M;

e O600maTh U MPUMEHATh 3HAHHUA O KJIETOYHOM W OPraHU3MEHHOM YpPOBHE OpTraHM3aLUU
JKU3HH;



O06001maTh ¥ IPUMEHATH 3HAHUS O MHOT0O0OPa3uy OPraHU3MOB Pa3HBIX I[APCTB;

¢ ComnocTaBisATh OCOOCHHOCTH CTPOCHUS M (PYHKIITMOHUPOBAHHS OPraHU3MOB Pa3HBIX L1APCTB;

e YcTaHaBIMBaTh OCJIEA0BATEILHOCTh ONOIOTHYECKUX 0OBEKTOB, IPOLIECCOB, SIBIECHUI;

e YcTaHaBIMBaTh NPUYMHHO-CIEJCTBEHHBIE CBS3M, JeiaTh OOOOIIEHUs, IMONOJHATh U
CHUCTEMaTU3UPOBATh MOJYYECHHbIE 3HAHUS;

e [IpumensTp OuoONOrMYECKHE 3HAHMA B  MPAKTHYECKUX  CUTyanHusx  (TMPaKTHKO-
OPUEHTHUPOBAHHOE 3a/laHU€); IPUMEHSTh TEPMHUHBI 10 T'CHETUKE, CHUMBOJHUKY IpPU PELICHUU
IFeHETUYECKUX 3a/1ay.

e PemaTh 3a7a4u 10 MUTOJOTUU 0A30BOTO YPOBHS U MOBBIIIEHHOTO Ha MPUMEHEHHE 3HAHUU B
HOBOMW CHUTYaIlNH;

e Pemarth 3amayM 1O reHeTMke 0A30BOTO YPOBHS M MOBBINICHHOTO HA MPUMEHEHUE 3HAHUH B
HOBOW CHUTYallNH;

e Pemath 3amauMm MO MOJEKYJSIpHOW Ouoyoruu 0a30BOrO YpOBHSI M TMOBBIIMIEHHOTO HA
IIPUMEHEHNE 3HAHUM B HOBOW CUTYalluu;

e lcnonp3oBaTh 00IME IpUeMbl pabOThI C TECTOBBIMH 33JaHUSAMHU PA3JIMYHOM CIIOKHOCTH,
OpPUEHTUPOBATHCS B IPOrPaMMHOM MaTepuajie, yMETh YeTKO (POpMYJIMPOBATH CBOU MBICIIH;

e [lonp3oBaTbcs  pa3iMYHBIMM  [IOCOOMSAMH, CHpPAaBOYHOW  JsuTepaTypod, MHTepHer-
UCTOYHUKAMHU.

CopepxaHue IporpaMMbl 3JIEKTUBHOTO Kypca BKIIOYAaeT 3 OCHOBHBIE pa3zielia: pellieHue 3a1a4y
10 MOJICKYJISIPHOUM OMOJIOTHH, PeIICHUE 3a7ad 110 [IUTOJIOTHH, PEIICHUE 3aJ1a4 110 TCHETHUKE, JTAHHBIS
pasziensl JeisaTCs Ha TeMbl, U KaXKJas TeMa JJIEKTUBHOTO Kypca SIBISIETCS MPOJOJDKEHHWEM Kypca
OMOJOTUH. DIEKTUBHBINA KypC BKIIOYAET TEOPETHUUECKUE 3aHITHS U IPAKTUKYMBI MO PEIICHHIO 33]1a4.

1.2. IInanupyeMble BOCIUTATEIbHbIC PE3yIbTATHI

[Tnanupyemble pe3ybTaTbl BOCIUTAHHSI HALIEIEHBI HA IEPCIIEKTUBY PA3BUTHUS U CTAHOBIICHUS
JUYHOCTH OOydaromerocs. Pe3ynpTaTbl TOCTMKEHUS L€NM, PEIIeHMs 3a/lad BOCIHUTAHUS JIaHbl B
(dbopMe 11e5IeBbIX OPUEHTUPOB.

LlesieBble OpPHEHTHPBI Pe3yIbTATOB BOCIIUTAHUS
HA YPOBHE cpeaHero oouiero oopa3oBaHus

HanpasJienus XapakTepucTHKH (II0KA3aTEJIN)

I'paxxnanckoe OCO3HAaHHO BBIPAKAIOIINN CBOIO POCCHUCKYIO IPaXKTAHCKYIO UICHTHYHOCTh
B MOJHUKYJITYPHOM M MHOTOKOH()ECCHOHAIBHOM POCCHICKOM OOIIECTBE,
COBPEMEHHOM MHUPOBOM COOOIIIECTBE.

Co3zHaromuil cBo€ €AMHCTBO ¢ HapoJ1oM Poccun kak HCTOUHUKOM BJIACTH U
CyOBEKTOM ThICSIUETIETHEH POCCUNCKON TOCYIapCTBEHHOCTH, ¢ Poccuiickum
roCyJapcTBOM, OTBETCTBEHHOCTb 3a pPa3BUTHE CTPAaHbl, POCCUUCKOU
rOCy/IapCTBEHHOCTH B HACTOSIIEM U OyIyIIEM.

[IposiBnsitomuii  TOTOBHOCTh K 3amuTe  PoaMHBI,  CIOCOOHBII
apryMEHTHPOBAaHHO OTCTaWBaThb CYBEPEHHTET W JOCTOMHCTBO Hapoja
Poccum wu  Poccuiickoro rocynapcrsa, COXpaHATb M 3allUIIATh
HCTOPUYECKYIO TpaBay O PoccuiickoM rocyaapcTBe B MpPOLLJIOM M B
COBPEMEHHOCTH.

OpueHTUPOBaHHBI Ha AaKTUBHOE TIPAXKJAHCKOE YYacTUE Ha OCHOBE
YBa)KCHHSI 3aKOHA U TIPABOMIOPSIAKA, IIPaB M CBOOO]] COTpak/iaH, YBAXKEHUS K




HUCTOPUYECKOMY U KyJIbTYpHOMY Hacneauto Poccun.

OcCo3HaHHO U IEATEIHHO BRIPAYKAIONTNI HENPUITHE TFO00M JUCKPUMUHAITUT
B OOILIECTBE MO COIMAJIbHBIM, HAIIMOHAIBHBIM, PACOBBIM, PEITUTHO3HBIM
MpU3HAKaM, T[POSABJICHUM  3KCTPEMH3MA, TEPPOPU3MA, KOPPYILHUH,
AHTUTOCYAAPCTBEHHOM EATEIbHOCTH.

OO0agaronuii ONBITOM TPAKIAHCKOW COIMAIEHO 3HAYUMOU JIESATEIhHOCTH
(LIKOBHOM ~ CaMOYTpaBICHUH,  JAOOPOBOJIBYECTBE,  AKOJIOTMUYECKHUX,
MPUPOIOOX PAHHBIX, BOGHHO-TIATPHOTUYECKHX U JIP. 00beTUHEHUSIX, aKIIHSIX,
nporpammax).

ITatpuoTrueckoe

BeIpaxkaronuii CBOX0 3THOKYJIBTYPHYIO HIEHTUYHOCTb, JEMOHCTPUPYIOLIUI
IPUBEPKEHHOCTh K POJHOM KYJIBTYype Ha OCHOBE JIFOOBH K CBOEMY Hapo.y,
3HaHUS €r0 UCTOPUM U KYJIBTYPHI.

CosHnatomuii cebs nMaTpuoTOM CBOEro Hapoja u Hapopaa Poccum B menom,
JIEATEIbHO BBIPAKAIOIIMM 9yBCTBO MPUYACTHOCTH K MHOTOHALIMOHAIIBHOMY
Hapony Poccum, k Poccuiickomy OrtedecTBy, CBOIO 0O0IIEPOCCUIICKYIO
KYJIbTYPHYIO HIEHTUYHOCTb.

ITposBisOIUI IEeATENbHOE LIEHHOCTHOE OTHOLICHHE K MCTOPUUYECKOMY U
KyJIbTYPHOMY HACIEQUIO CBOEro MW JApyrux HaponoB Poccum, K
HallMOHAJbHBIM CHMBOJAM, IIpa3JHUKAM, I[aMATHHUKAM, TPaJULUAM
HapoJ10B, IPOKMBAIOLINX B pOAHOM cTpaHe — Poccun.

[TposBisOIMN yBa)KEHUE K COOTEUECTBEHHUKAM, IPOXKMBAIOLIUM 32
pyOeKOM, TOANECPKUBAOIIMNA WX TpaBa, 3allUTy WX HWHTEPECOB B
COXpaHEHHH O0IIEPOCCUICKON KYIbTYPHOM HIEHTUYHOCTH.

[yxoBHO-
HPAaBCTBEHHOE

[IposBIISIIOLINI TPUBEPKEHHOCTh TPAAULIMOHHBIM 1YXOBHO-HPAaBCTBEHHBIM
LEHHOCTSAM, KyIbType HapoaoB Poccum (¢ yuyeToM MHPOBO33PEHUYECKOTO,
HallMOHAJIBHOTO, PEJIUTUO3HOTO  CAMOOIPENIEICHUSI CEMbH, JIMYHOTO
CaMOOMPEICICHHUS ).

JleficTByIOINI ¥ OLIEHUBAIOIINI CBOE IOBEACHUE U IIOCTYIIKH, TOBEJACHUE U
MOCTYIIKU JAPYTUX JIIOAEH C NMTO3ULUN TPAJULMOHHBIX POCCUMCKUX TYXOBHO-
HPABCTBEHHBIX, COLMOKYIbTYPHBIX IEHHOCTEN U HOPM C YYETOM OCO3HAHHUS
MOCJIEACTBUM NIOCTYIIKOB.

Co3Haromuii 1 JACSITENIbHO BBIPAXKAIONIUNA TMOHUMAHHUE IIEHHOCTH KaKIOH
YeNOBeYeCKOH JUYHOCTH, CBOOOJBI MHUPOBO33PEHYECKOr0  BBIOOpA,
CaMOOITpEeICTICHHUS, OTHOLIEHUSI K  PEIUTruu U PEIUTHO3HON
MIPUHAJIEKHOCTH YEJIOBEKA.

JleMOHCTpHUpYIOIIMI  yBaXXE€HHE K  NPEACTABUTENSIM  Pa3IMYHbBIX
ATHOKYJBTYPHBIX TpYyNIl, TPaAULUMOHHBIX peIuruid HaponoB Poccuu,
HallHOHAIBLHOMY JIOCTOMHCTBY, PEIUTHO3HBIM YOEKIECHUSM C Y4ETOM
COOIOICHHSI KOHCTUTYIIMOHHBIX MPaB U CBOOO]T BCEX TPaXKIAH.
[ToHnmaromuii 1 AEATENbHO BBIPAKAIONIUN LIEHHOCTh MEXKPEIUTHO3HOTO,
MEKHAIMOHAJILHOTO COrJlacus JIFOAEH, TpaKJlaH, HapoJ0B B Poccuu.
CrnocoOHBI  BECTH JOHMAJOT C JIIOJbMU Pa3HBIX HAIIMOHAIBHOCTEH,
PEIUTMO3HOW TNPUHAJIEKHOCTH, JOCTUraTb B HEM B3aWMMOIIOHUMAaHWS,
HaxXOJIUTh OOIIME 1IN U COTPYAHUYATD JISl MX TOCTHOKCHHUS.
OpueHTUpOBaHHBIM Ha CO3JaHUE YCTOMYMBOM MHOTOJETHOM CEeMbU Ha
OCHOBE POCCHMCKHX TPAAMIIMOHHBIX CEMEWHBIX IEHHOCTEW, MOHUMAaHHHU
Opaka Kak cor3a MYKUMHBI M KEHIIUHBI 1151 CO3/IaHUSI CEMbH, POXKICHHUS U
BOCIIMTAaHUS B HEH JI€Te€W, HENpUATHS HACWIHS B CEMbE, yXOla OT
POAUTENBCKON OTBETCTBEHHOCTH.

O6namaromuii chopMUPOBAHHBIMH TIPEACTABICHUSIMHU O POJIM PYCCKOTO U
POIHOTO SI3BIKOB, JIUTEPATyphl B JKU3HU 4YEJIOBEKa, Hapoja, OOIIECTBa,
Poccuiickoro rocymapctBa, HMX 3HAY€HUU B JTYXOBHO-HPABCTBEHHOM
KyJlbType Hapoja Poccuu, MUpOBOM KyJIbType.




JIeMOHCTpHUPYIOINI YCTOWYMBBIM MHTEPEC K UTEHHUIO KaK CpPEACTBY
ITO3HAHMS OTEYECTBEHHON U MUPOBOMU KYJIBTYpHI.

DCTETUUECKOE

3HAIIKAKA ¥ YBaXKalOIIMH XYAO0XXECTBEHHOE TBOPYECTBO CBOEr0 Hapoza,
JIpPYrux HapoJO0B, IOHUMAIOIINI €r0 3HaYEHUE B KYJIbTYpE.

KpuTnuecku OLICHUMBAIOIIUNA M JAEATENbHO IPOSABIIOIINANA TOHUMaHUE
SMOLMOHAJIBHOIO BO3JCHCTBUSA MCKYCCTBA, €TI0 BIUSHHUS Ha JYLIEBHOE
COCTOSIHUE U NTOBEICHUE JTIOICH.

Co3Haomuil U JESITENbHO NPOSBISIONIMN TOHUMaHUE XYI0)KECTBEHHOMN
KYJIBTYPBI KaK CPEICTBA KOMMYHHUKAIIMK U CAMOBBIPAKEHUS B COBPEMEHHOM
oOlIeCTBE, 3HAUEHUE HPABCTBEHHBIX HOPM, ILIEHHOCTEH, Tpaauuui B
UCKYCCTBE.

OpueHTHpPOBaHHBII Ha OCO3HAHHOE CaMOBBIPAXKEHHME B pa3HbIX BHAX
UCKYCCTBA, XYJIOKECTBEHHOM TBOPYECTBE C YYETOM POCCUHCKHUX
TPAAULMOHHBIX JYXOBHBIX U HPAaBCTBEHHBIX LIECHHOCTEH, HA 3CTETUYECKOE
00yCTpOICTBO COOCTBEHHOTO OBITA.

Belpakaromuii IOHMMAaHHME LE€HHOCTHM OTEYECTBEHHOIO W MHPOBOTO
XYIOXKECTBEHHOTO HACJEIus, POJIM HApOAHBIX TpaJAULMA U HAPOIHOTO
TBOPYECTBA B UCKYCCTBE.

duznueckoe

[ToHnMmaromui U BeIpaKalOIIMKA B MPAKTUYECKON JEATEIbHOCTH LIEHHOCTb
YKU3HH, 37I0pPOBBS U OE30MaCHOCTH, 3HAYCHUE JTHYHBIX YCHIINN B COXPAaHEHUHT
U YKPEIJICHUH CBOETO 3/I0POBbS, 37J0POBbs APYIHX JIIOJIEH.

Boipaxkaronuii Ha NpakTHKE YCTaHOBKY Ha 3/0pOBbIil 00pa3 KU3HU
(3mopoBoe mHTaHUE, COOJIIOJCHUE TUTHEHBl, PEeKUM 3aHATHUH M OTIbIXa,
¢duznueckas AKTUBHOCTb), CTPEMIJICHHE K buznaeckomy
CaMOCOBEPILIEHCTBOBAHUIO,  COOJIOJAIOIMI M MpOIaraHIupyroLIHii
0e30MmacHBIN 1 3JI0POBBIN 00pa3 )KU3HU.

[TposiBnsronuii co3HateabHOE U 0OOCHOBAaHHOE HENPUSATHE BPEAHBIX IS
(GU3NYECKOTO0 W  TICUXUYECKOIO  370pPOBbSl IPHUBBIYEK, IOBEACHUS
(ynorpebsieHue ankorois, HapKOTHKOB, KypeHHE, WIpoBas U HHBIE
3aBUCUMOCTH, JIECTPYKTUBHOE MTOBEJICHUE B 00111€CTBE U IUPPOBOH Cpejie).
Cobmroparonuii mpaBuiIa JUYHOM M OOIECTBEHHOM 0€30MacHOCTH, B TOM
yuclie 6e30MacHOro MOBEAECHUS B MHPOPMAIIMOHHOM cpefie.

Pa3zBuBaromuii CcBOM CIIOCOOHOCTH aJalTUPOBAaThCS K CTPECCOBBIM
CUTyallussM B OOIIEHMH, B Pa3HBIX KOJUIEKTHBAX, K MEHSIOLIUMCS
COLIMAJIbHBIM, HH(POPMALIMOHHBIM U IPUPOIHBIM YCIOBUSM.
JleMoHCTpUpyIOIIMI  HaBbIKM  pediaeKkcuu CcBOero  (U3MYECKOro |
IICUXOJIOTMYECKOTO COCTOSIHMSI, COCTOSIHUSI OKPYKAIOUIUX JIIOAEH C TOYKH
3peHust 0€30MacHOCTH, CO3HATEIBLHOTO YIIPaBICHUS CBOMM 3MOLIMOHAIbHBIM
COCTOSIHWEM, TOTOBHOCTh M YMEHHUSI OKa3bIBaTh IEPBYIO MOMOUIb cebe U
JPYTUM JIOJSIM.

Tpynosoe

VYBaxaromuii Tpya, pe3yiabTaThl Tpyla, TPYIAOBYIO COOCTBEHHOCTb,
MaTepHalIbHBIE PECYPChI U CPEICTBA CBOM M JIPYTHX JIIOJIEH, TPYAOBBIE U
npodeccHoHaNbHbIE JOCTH)KEHUS CBOMX 3€MIIIKOB, HX COIMAIBHO
3HAYMMBIN BKJIaJ B Pa3BUTHE CBOETO MOCETIECHUS, Kpasi, CTPAHBI.
[TposiBnsitoruii  copMUPOBAHHBIE HABBIKA TPYAOIIOOHS, TOTOBHOCTH K
YECTHOMY TPYHY.

YuacTByrolmUii  NPAKTUYECKH B COLMAIBHO 3HAYMMOW  TPYAOBOM
JIEATEIbHOCTH PAa3HOr0 BUJIA B CEMbE, IIKOJE, CBOEH MECTHOCTH, B TOM
YHUCJI€ OIUIaYMBAEMOM TPYAEC B KaHUKYJSPHBIE TIEPUOABI, C YYETOM
COOJTI0ICHHST HOPM TPYIOBOTO 3aKOHOATEIHCTRA.

CriocoOHbIH K TBOPUECKOI CO3MAATENBHOM COLMATBbHO 3HAYMMOM TPYAOBOM
JIEATEIbHOCTH B PA3JIMYHBIX COLUUAIBHO-TPYAOBBIX POJISX, B TOM YHUCIE
MPEIIPUHUMATEIBCKON JESATEIbHOCTH B YCIOBHUSAX CaMO3aHATOCTH WA




HAeMHOTO TpyZa.

OpueHTHpPOBaHHBI HAa  OCO3HAHHBIM  BBHIOOpD  cepbl  TPYIOBOH,
npoeCCUOHATIBHON JIeATEIbHOCTH B POCCHMCKOM OOILIECTBE C Y4ETOM
JIMYHBIX )KU3HEHHBIX TUIAHOB, HOTPEOHOCTEH CBOCH CeMbH, OOIIECTBA.
Beipaxxaronuii 0co3HaHHYI0 FOTOBHOCTb HOJY4YEHUs MPO(ECCHOHAIBHOIO
o0pa3oBaHUs, K HEMPEPHIBHOMY OOpa30BaHUI0O B TEUYCHHE >KM3HU KakK
YCIIOBHIO YCTIEUIHOHM Npo(ecCHOHaIBHOM U O0IECTBEHHOM AesTEIbHOCTH.
[Tonnmaromuidi  crienupuKy TPYIOBOW MAEATENBHOCTH, PETyIUPOBAHHUS
TPYAOBBIX  OTHOLIEHUH, camMooOpa3oBaHuss M  HPOodEeCCHOHATBLHON
CaMONOJATOTOBKM B MH(OPMALMOHHOM  BBICOKOTEXHOJOTHYECKOM
00111eCTBE, FOTOBBIN YYUTHCS U TPYAUTHCSI B COBPEMEHHOM OOLIECTBE.

DKOJIOTHUECKOE

Beipakaronuii 1 AeMOHCTPUPYIOUIH CHOPMUPOBAHHOCTD HKOJIOTHIECKOM
KyJIbTYypbl Ha OCHOBE NOHMMAaHUsl BJIUSHUS COLUAIbHO-3KOHOMHYECKHX
MPOLECCOB Ha OKPYKAOILIYIO PUPOJHYIO CPEY.

[IpuMeHsromMil 3HaHUSI COUMUATIBHBIX U €CTECTBEHHBIX HAayK ISl PEIICHUS
3a/a4 10 OXpaHe OKPYKAIOILIEH CPeIbl.

Bripaxkaronyii  AeATeNbHOE HENPUITHE JIEHUCTBUN, NPUHOCAIIUX Bpe.
MIPUPOAE, OKPYKAIOUIEH Cpee.

3HalOIUKA Y TPUMEHSIONMA  YMEHHS  Pa3yMHOTo, OepekIMBOro
MIPUPOJIONIONIL30BaHUS B OBITY, B OOIIIECTBEHHOM IIPOCTPAHCTRBE.

NMerommii ¥ pa3BUBAIOIIMI  ONBIT 3KOJIOIMYECKH  HAINPABICHHOM,
MIPUPOIOOXPAHHOM, pecypcocOeperaoliei AesTebHOCTH, YYaCTBYIONUN B
€ro NpuoOpPETEeHUH JPYTUMHU JTIOAbMH.

Ilo3unaBarennHOE

JledarenbHO  BBIpAXAIOUIMK  [O3HABATEJIBHBIE HMHTEPECHI B PA3HBIX
MPEeIMETHBIX 00JIaCTAX C YU€TOM CBOUX CIIOCOOHOCTEM, JOCTUKECHHIH.
Ob6nagaromuii MpencTaBICHUEM O HaydyHOH KapTUHE MHpa C YYETOM
COBPEMEHHBIX JOCTHMKEHUM HAyKM W TEXHUKH, JIOCTOBEPHOW HAay4dHOU
nH(pOpMaIKU, OTKPBITUSIX MUPOBOM U OTEYECTBEHHON HAYKH.
Bolpakatouuii HaBBIKM apryMEHTUPOBAHHOM KPUTUKM aHTUHAYYHBIX
MPEJCTaBICHUM, UJEH, KOHIIENIHUM, HABBIKKM KPUTUYECKOTO MBIIUICHUS.
Co3Harommii 1 apryMeHTUPOBAHHO BBIPAXKAIOLIMK MOHUMAaHUE 3HAYCHUS
HayKH, Hay4HbIX JOCTHXKEHUI B JKHU3HM POCCHMCKOro o0OIecTBa, B
obecriedeHUH ero 0e30MacHOCTH, B TYMAHUTAPHOM, COILMAIBHO-
SKOHOMHMYECKOM pa3BUTHHU Poccrun B COBpEMEHHOM MUDE.

PasBuBaronnii 1 HpUMEHSIONUN HaBBHIKM HAOTIOJCHUM, HAKOIICHUS H
cucTeMaru3anuu (akToB, OCMBICICHHUS OIBITA B €CTECTBEHHOHAYYHOU W
TYMaHUTapHON 00JaCTSIX MO3HAHMS, UCCIIEIOBATENLCKON IeITeTbHOCTH.

Paznea II. COAEP KAHUE DJIEKTUBHOI'O KYPCA

«Pelrenne 3aaa4 mo oo1me 0MoJI0rum»
(buoJorus, 10 kjaacc)




BBenenue (1 uac).
Lenu 1 3a7a4n 3JIEKTUBHOTO Kypca. AKTyalld3alusl paHee MOJy4YeHHbIX 3HaHUM 10 pa3zenaM
Oouonoruu: MosnekynsipHas OMOJIOTHS, OCHOBBI T€HETUKHU.
Pemenue 3agau no reme «OCHOBHBIE CBOMCTBA KUBOTO. CUCTEMHAsI OpTraHU3aIUsl KUZHI.
Pa3zpmea 1.
Pemenne 3apa4 no teme «MoJiekyJasipHas ouosiorusp» (6 4acoB)

Tema 1.1. Xumunueckuii coctaB KieTkn. Heopranuyeckue Bemecrna.

XUMHUYECKUE 3JIEMEHThl M MX posib B KieTke. Heopranumyeckue BemiecTBa M UX pPOJb B
KU3HEJEATEIIbHOCTH KJIETKU. Boja B KileTke, B3aMOCBS3b €€ CTPOCHMS, XMMHUUECKUX CBOMCTB U
ounonoruueckoi ponu. Colii HEOPraHMYECKHUX KUCIIOT, UX BKIIA]] B 00€CIICUCHHE )KU3HEICATETbHOCTH
KJIETKH U TOAJep)aHue romeocrasza. Monsl B kierke, ux QyHkiuu. OCMOTHUYECKOE JaBICHHE U
Typrop B Ki1eTke. bydepHbie cucTeMBbI KIETKH.

Tema 1.2. XUuMH4YeCKHH COCTAB KJIETKH. YTJeBoAbl. JINNINabI.

VYTneBoabl B )KU3HEICATEILHOCTH PACTEHUH, )KUBOTHBIX, IpUO0B 1 OakTepuii. CTpyKTYpHBIE U
(byHKIIMOHAIbHBIE 0COOGHHOCTH MOHOCAXapua0B U JAUcCaxapu0B. bUOMOIMMEpHI - MONIHCcaxapuIbl,
CTpoeHHE U OMoJIoTHYecKast poib.

Kupsl u munuabl, 0COOEHHOCTH UX CTPOEHUS, CBSA3aHHbIE ¢ (YHKIIMOHAJIBbHOW aKTHBHOCTHIO
KJIETKU.

Tema 1.3. Xumuuecknii coctaB KieTku. bejaku.

Opranuyeckue BellecTBa KiIeTKH. buonomumepbl — Oenku. CTpyKTypHas oOpraHu3arus
OenkoBbIX Monekyi. CBoiicTBa OenkoB. JleHaTyparusi U peHarypanusi — OMOJOTHYECKHM CMBICI U
3HayeHne. DyHKUMU OenKOBBIX MOJeKkyld. depMeHThl, UX poJib B 00ECHEUYEHUH IPOLECCOB
xu3HenesTensHocTH. Knaccudukanus pepMeHTOB.

Tema 1.4. Xumnuecknii coctaB KiaeTku. HykjienHoBbIe KHCIOTHI.

HyxnenHoBbIe KUCHIOTHI, UX poisib B KieTke. Mctopusa n3ydenus. JJHK — monekyna xpanenus
HacsencTBeHHoW uHpopmanuu. CtpykrypHas opranuzauus JJHK. Camoyasoenne /ITHK. PHK, ee
BU/IbI, 0COOCHHOCTU CTPOCHHMS ¥ PYHKITMOHUPOBAHHSI.

AT® — OCHOBHOW aKKyMYJSITOp 3HEpruu B KieTke. OCOOEHHOCTH CTPOEHUSI MOJIEKYNBl U
¢ynkunn AT®. Buramunsl, cTpoeHHe, ICTOUHUK TOCTYIUIEHUS M POJIb B OPraHU3Me U KIIETKE.

JHemoncmpayuu: vonens JIHK u PHK, tabmuubr «'enetnyeckuit koa», «Meito3y, moaenu-
anIUIMKalK, WJUTFOCTPUPYIOLINE 3aKOHBI HACIEICTBEHHOCTH, IEPEKPECT XPOMOCOM; XPOMOCOMHBIE
AHOMAJINU YeJIOBeKa U UX (PEHOTUITNYECKUE TPOSIBICHHS.

Jlabopamopuvie pabomeur:

JL.P.Ne 1 «/3yuenue ¢pepMEHTaTUBHON aKTUBHOCTH CIIIOHBDY.
JL.P.Ne 2 ««Bpiaenenue u ounctka JJHK u3 kietok pacrenuiin»

Konmponvnana paboma no pazoeny «Monekynapnasa ouoao2usny.

Paznen 2.
Pemenne 3ana4 no teme «llutonorus» (11 yacos).

Tema 2.1. lluTosi0rus Kak HayKa.

[Ipenmer, 3amau U METOJBI COBPEMEHHOW LHUTOJOIMUM. MECTO LMTOJIOTMM B CUCTEME
€CTECTBCHHOHAYYHBIX M OMOJIOTHYECKUX HayK. MlcTopus pa3BuTHs mUTONOTHS. TeopeTudeckoe u
MPAKTUYECKOE 3HAYCHUE IIUTOJIOTUYECKUX UCCIIEIOBAHUI B METUIIMHE, 3IPaBOOXPAHEHUH, CEILCKOM



XO03sICTBE, JIeJIe OXpaHbl IPUPOABI U APYTHX chepax 4eT0BEUECKON AeATEIIbHOCTH.

Hctopus otkpbiTue KiaeTku. Knetounas teopus. OCHOBHBIE MOJIOKEHUS NIEPBON KJIETOUYHOMN
Teopun. CoBpeMEHHAs KJIETOYHAs TEOpHUs, €€ OCHOBHBIE IIOJIOKEHUS W 3HAUYEHUE Il Pa3BUTHUS
Ouonoruu.

Tema 2.2. CTpoeHne KJIETKH U €é OPraHonAbl.

[Tnazmatnueckass MemOpaHa u o0Oojouka kieTkd. CTpoeHne MeMOpaHbl — KIIETOK.
[TpoHMKHOBEHHE BEIIECTB uepe3 MeMOpaHy KIEeTOK. Buabl TpaHcropra BEILECTB 4epe3
LUTOIUIA3MAaTHYECKyI0 MEMOpaHy KIJIETOK (ITaCCUBHBI M aKTHBHBIM TPaHCHOPT, SK30LUTO3 U
9H101MTO3). OCOOEHHOCTH CTPOEHUS 000JI0YEK TPOKAPHUOTHUECKUX U 3YKAPUOTUYECKHUX KIIETOK.

[uTonnazmMa M €€ CTPYKTypHble KOMIOHEHThl. OCHOBHOE BELIECTBO LUTOIJIA3MBbl, €r0
CBOWCTBA M (DYHKITHH.

Snpo uaTepdazHoi KIeTKu. XUMUYECKUN COCTaB U CTPOEHHE sipa. 3HaueHHE sAapa B 0OMeHe
BEIIIECTB U Iepeiaye reHeTHYecKoi nHpopMayu. SIIpeIKo, 0COOEHHOCTH CTPOCHHS M (DYHKIIHH.
XpOMOCOMBI, HOCTOSIHCTBO YKcIIa U (hOpMBbl, TOHKOE cTpoeHue. [TonsaTue o kapuorune. I'aron bl
U TUIUIOMIHBIA Ha0OpBl XpPOMOCOM.

Amnmnapat ['onbmxu. CTpoeHue, pacroyiokeHHe B KJIETKaX XUBOTHBIX M pacTeHHH, GyHKIMU
annapara ['onbIKu: CHUHTE3 IOJMCAaXapuIOB W JIMIIAJIOB, HAKOIUICHHME M CO3PEBAaHUE CEKPETOB
(OeskH, TUNHIIBI, TTOJMCaXapubl), TPAHCIIOPT BEUIECTB, POJb B (POPMHUPOBAHUU IUIA3MATUYECKOM
MeMOpaHsbl U 1130coM. CTpoeHue U PyHKIIHUU JTU30COM.

Oupomnazmaruyeckas cerb (OIIC), ee tumbl. OCOOEHHOCTH CTPOEHUS arpaHysIsIpHON
(rmankoit) u rpanynspHoii (mepoxosaroit) OIIC. 3nauenue rnaaxoit I1C B cuHTE3€ Moarcaxapui0B
U JIMIIUJOB, UX HAKOIUIEHUH U TpaHcroprte. 3amuTHas ¢pyHkuus DIIC (u3omsauns 1 HeWTpaau3anus
BpeIHbIX Ui KieTku BemiecTB). Pynkuuu mepoxoBatoit DIIC (ydactue B cuHTe3e O€IKOB, B
HaKOIIJICHUN OENTKOBBIX MPOIYKTOB U UX TPAHCIOPTE, CBA3b C JPYTMMHU OPraHOUJaMH U 000JI0UKOI
KJIETKH).

Pubocombl, 0COOEHHOCTH CTpOEHHUS U POJIb B OMocuHTe3e Oenka. [TommprnGocomel.

Bakyonu pacTuTenbHBIX KJIETOK, UX 3HaueHue, cBsi3b ¢ DIIC.

[TnacTuapl: I€HKOIUIACTHI, XJIOPOIUIACTHI, XpoMoracTbl. OCOOEHHOCTH, CTPOCHUE U QYHKIIUU
mnactua. JAHK nmnactua. [Tpoucxoxaenue xiopomiactoB. B3auMHoe npeBpamieHue miacTu.

MuroxoHnpuu,  cTpoeHMe  (Hapy)kKHas M BHYTPEHHSAs  MeMOpaHbl,  KPHUCTBHI).
Muroxonnpuansasie JJHK, PHK, pubocomsl, ux ponb. PYHKIHUHM MHUTOXOHJIpUH. ['mmoressl o
IIPOUCXOXKJAECHUN MUTOXOHIPUN. 3HAUEHNE BO3HUKHOBEHUS KUCIIOPOJHOTO JBIXaHUS B BOJIOLUH.

Knerounslii ieHTp, ero crpoeHue u GpyHkuuu. Opranou sl ABMxKeHus. KiieTrouHble BKIIIOYEHUS
— HETIOCTOSIHHBIM OpraHOM]I KJIETOK, OCOOCHHOCTU M (DYHKITHH.

Tema 2.3. @orocuHTes.

OOmeH BelecTB ¥ 3Hepruu. [1oHATHE O MIACTUYECKOM U SHEPreTHYeCKOM OOMEHeE.

®orocunTte3. CBeToBas U TeMHOBasl (ha3bl POTOCHHTE3a, OCHOBHBIE TPOLIECCHI, IPOUCXOASIINE
B 3Tu ¢da3pl. OcHOBHbIE HTOTM cBeTOBOM (a3l - cuHTe3 AT®, BblAeneHue KUCIOpOAa.
dortodochopunupoBanne. CymmapHoe ypaBHeHHE ¢orocuHTe3a. llepBUUHBIE MPOTYKTHI
¢dorocunTeza. DOTOCHMHTE3 U YypOXKaill CEeIbCKOXO3AWCTBEHHBIX KyibTyp. I[lyTw moOBBIIIEHUS
IPOAYKTUBHOCTH CENbCKOX03MCTBEHHBIX pacTeHUH. K. A. TUMHUpsI3€B 0 KOCMUYECKON POJIN 3E€JIEHBIX
pacTeHHii. XEMOCHHTE3 U €r0 3HaYEHUE B IIPUPOJIE.

Tema 2.4. JHepreTn4ecknii 00MeH.

DHEpPreTUYecKuii 0OMEH B KIIETKE M €ro OMOJIOTMYECKHH CMBICI. DTambl SHEPTETHUYECKOTO
o0OMEHa, NPUYPOUYEHHOCTh 3THX IPOLECCOB K ONPEAETICHHBIM CTPYKTypaM KIETKH. 3HaueHHE
MUTOXOHIpHi 1 AT® B 3HEpreTHIeCKOM OOMEHE.



Tema 2.5. buocunres Oeska.

BbrocunTe3 6enKOB B KJIETKE U €ro 3HadeHne. Ponb reHoB B OnocuHTese 6enkoB. [ eHeTnyeckuit
KOJI U €ro CBOMCTBA. DTambl OMOCHHTEe3a Oenka. Peakimu MatpuyHoOro cuHTe3a. Perynsmus cunrtesa
OenkoB. ['eH-perynsTop, IeH-OIEpaTOp, CTPYKTYpHBIE TeHbl, UX B3aumojelcTBue. llpuHuun
00paTHOM CBSI3U B peryauuu GyHKIIMOHUPOBaHUsI TeHOB. COBpEeMEHHBIE MPEICTABICHUS O IPUPOJIE
reHa.

Tema 2.6. TUIIBI JeJIeHUS KJIETOK.

JKvi3HeHHBI LUK KJIETKU U ero stambl. [loAroroBka KieTku K AeleHUI0 — uHTepdasa, ee
nepuoAbl (MPECUHTETUYECKU, CUHTETHUECKUN, MOCTCUHTeTUYeCKui). bruonornueckoe 3HaueHue
uHTepda3pl. AONTo3. MUTOTUYECKUNA ITHKIL.

AMUTO3 U ero 3HaueHue. MHUTO3 - IUTOJIOTUYECKass OCHOBA Oecrioynoro pasMHoxeHus. dazbl
MHUTO3a, HMX Xxapakrepuctuka. CTpPyKTypHbIE HM3MEHEHUS U (U3UOJOTMUYECKHE OCOOEHHOCTH
OpraHoOUJIOB KJIETKU BO BpPEMs MUTOTHYECKOIO JejeHus. BepeTeHo nenenus, crpoeHne U QyHKIUU
HUTEH BepeTeHa. buonoruueckoe 3Ha4YeHHE MUTO3a.

Meiio3 - muTonOrMYecKas OCHOBa MOJOBOro pasMHOxeHHs. [lepBoe aeneHue meiiosa, ero
¢a3bl, UX XapaKTEpPUCTUKA. Y MEHBIIECHUE YHCIIa XPOMOCOM KaK pe3yNbTaT epBoro AeneHus. Bropoe
JesieHne Meitosa, (hasbl, UX XapakTepucThka. buonorndyeckoe 3HaueHNE Mei03a.

Tema 2.7. Becniosioe ¥ 10/10BOe pa3MHOKEHHe.

@opMBI M CIIOCOOBI Pa3MHOXKEHHUSI OpraHu3MoB. becnoioe pa3MHOXKEHHE, €ro BHIBl U
3HaueHue. [lonoBoe pazMHOXKEHHE, €0 BU/IbI U 3BOJIIOLIMOHHOE 3HaueHue. O0Ias XxapakTepucTuKa
U OCOOCHHOCTH Pa3MHOXKEHHUS OCHOBHBIX TPYII OpPraHW3MOB. Pa3BHTHE MYKCKHX U IKEHCKUX
MOJIOBBIX KJIETOK Y )KUBOTHBIX M PACTCHUHU.

Tema 2.8. OHTOreHe3 — HHAUBHAYATbHOE Pa3BHTHE OPTAHU3MOB.

OmnonotBopeHne U ero Tumbl. OIVIOJOTBOPEHHE M Pa3BUTUE 3apoAbllla y >KUBOTHBIX.
OcHOBHBIE dTambl AMOPUOHATBHOTO  PA3BUTUA  KUBOTHBIX. BiaumopeiictBue  uacteit
pa3BHBAIOIIETOCS 3apojbllla. buoreHeTnyeckuil 3akoH, €ro COBPEMEHHas WHTEpIIpeTalysl.
[TocTamOproHanbHOE pa3BuTHE. BpeqHoe BausHUE aJIKOT0JIsl, HHKOTHHA, HAPKOTHUKOB, 3arpsi3HEHUS
OKpY’KaroIlel cpelbl Ha pa3BUTHE 3apO/IbIIlIa )KUBOTHBIX U YEJIOBEKA.

OOmas xapakTepuUCTHKa M OCOOEHHOCTH Pa3MHOKEHUs BHUPYCOB, OakTepuid, BOJOPOCIEH,
MOXOO0Opa3HbIX, MNAMOPOTHUKOOOPA3HBIX, TOJOCEMEHHBIX, MOKPBHITOCEMEHHBIX, TpUOOB U
numaiHukoB. CMeHa (a3 B )KU3HEHHOM IIHKIIE.

Jemoncmpayuu: cXemMbl 3HEPreTUYeCKoro oOMeHa u (pOTOCHHTE3A.

Jlabopamopuwvie pabomoi:

JI.P.Ne 3 «BnusiHre ocMoca Ha TypropHOE COCTOSIHUE KIIETOK.

JLP.Ne 4 «CpaBHenue mudy3noHHON CIIOCOOHOCTH KIETOYHOW MEMOpaHbl U KJIETOYHOMN
000JIOUKI.

JLP.Ne 5 «Inazmonu3 u Aenia3mMolin3 B paCTUTENbHOMN KIETKEY.

JLP.Ne 6 «Ompenenenne WHTEHCUBHOCTH Tpoliecca (UKCAIMU YTIIEKUCIIOTO Ta3a KIETKaMH
BOJIOPOCIH XJIOPEILIBD».

JLLP. Ne 7 «Bwbienenue yrieKuclioro ra3a v TEIIOThI IPOKKEBBIMU KIETKAMU MPU OPOKESHUID)

JL.P.Ne 8 «IloBenenune XxpoMocoM TPy MUTOTHYECKOM JIEJICHUH B KJIETKaX PaCTCHUIN.

JLP.Ne 9 «IloBenenune XxpoMocoM IIpy MEHOTUUECKOM JIETIEHUU B KIIETKaX PaCTCHUI».

Koumponvnana paboma no pazoeny «llumonozusny.

Pasznen 3.
Pemenne 3agau no teme «I'eneruxa» (15 yacos).



Tema 3.1. He3aBucuMoe Hac/1e10BaHHe PHU3HAKOB.

ITpenmer, 3anaun U MeTO/1bl FeHETUKU. OCHOBHBIE Pa3/ieibl TEHETUKU. MECTO reéHEeTUKU Cpeau
OMOJNIOTHYECKUX HayK. 3HAuYeHHEe TEHETHMKH B pa3pabdoTke mpoOieM OXpaHbl MPUPOIHI,
31paBOOXPAaHEHHUs], MEIULIUHBI, CEJILCKOT0 X03s5iCTBa. [IpakTnyeckoe 3HayeHue reHETUKU.

I'. MeHzienb — OCHOBOMOJIOKHUK T€HETUKH. MeTo/] TeHETUYECKOr0 aHalnnu3a, pa3padoTaHHbII
I'. Mennenem. I'enernueckas cumBonuka. IIpaBuia 3anucu cxem CKpenuBaHus.

HacnenoBanue mnpu MOHOTMOPUIHOM CKpeUIMBaHUU. J(OMUHAHTHBIE U PELIECCHBHBIC
npusHaku. [lepBolit 3akon Menpens - 3akoH eAnHo00pa3us ruOpUA0B MepBOro nokoieHus. Bropoit
3akoH Menzensa - 3akoH pacuierieHus. [IpaBuno uucroTel ramer. Lluronormyeckne OCHOBBI
pacuienjieHus Mpu MOHOTUOPUIHOM CKperuBaHuy. CTaTUCTUUECKUH XapaKTep paclIeTICHUS.

[TonsTue o renax u ayuiensx. @eHotun u reHoTuIl. ['omo3urora u rereposurora. Pacuernenue
IIPY BO3BPAaTHOM U aHAIM3UPYIOIIEM CKPEIIMBAHUU.

HacnenoBanme mpu auruOpuaHOM — CKpemuBaHuM. HesaBucuMoe KOMOWHUpPOBaHHE
HE3aBUCUMBIX Iap MPU3HAKOB - TpeTui 3akoH Menaens. Lluronornyeckne OCHOBBI HE3aBUCHMOIO
KOMOMHHPOBAHUS Map MPU3HAKOB.

Jlemoncmpayuu: pemierka [lennera, 6nonorndyeckuii Mmarepuai.

Tema 3.2. BzanMopaeiicTBue a/LIeJILHBIX U HeaJUICJILHBIX F€HOB.

HacnenoBanue npu B3auMOACHCTBUM aJUICNbHBIX TI'eHOB. JlomuHupoBanue. HenomHoe
nomuHupoBanue. Kogomuuposanue. CBepXx1oMUHUpPOBaHUE. MHOKECTBEHHBIN aJIEITU3M.

B3aumoneiictBue HeamuienbHbIX TeHOB. HoBoOOpa3zoBanus npu ckpemuBanuu. OCOOEHHOCTH
HaCJIEJOBaHMsI KOJMYECTBEHHbIX Mpu3HakoB. KommuimMeHnTapHocTs. Omnucra3. I[loaumepus.
MHoxecTBeHHOE JeicTBUE TeHOB. [IpuMeppl MHOKECTBEHHOTO NEUCTBUS T'€HOB. Bo3MoOkHbBIE
MEXaHU3Mbl OOBSICHEHHUS] 3TOTO SBJCHUA. ['€HOTHMN Kak IeIOCTHAs MCTOPHYECKH CIIOMKHUBILASCS
cucreMa.

Hemoncmpayuu: puCyHKH, WLIIOCTPUPYIOIINE B3aUMOACHCTBUE AJUICIIBHBIX U HEAJUIEIbHBIX
TE€HOB

® OKpacka sIroJl 3eMJISTHUKU IIPA HENOJIHOM JOMHHHUPOBAaHNY;

® OKpacKa Mexa y HOpOK MpH IJICHOTPOITHOM JCHCTBUU I'€Ha;

® OKpacKa BEHYMKa Yy JIbHA — IPUMEP KOMIUIEMEHTAPHOCTH;

® OKpacKa IJI0J1a y THIKBBI IIPU SIIUCTATUYECKOM B3aUMOJICHCTBUU IBYX T'€HOB;

® OKpacKa KOJIOCKOBOM YEIlyH Y OBCA — IPUMEP MOJIUMEPHH.

Tema 3.3. XpoMocoMHasi TEOPUS HACJIEACTBEHHOCTH.

SIBneHne CLEIUIEHHOrO0 HacCleNOBAHMS W OTPAaHMYEHHOCTh TPEThEro 3akoHa MeHnens.
3navyenue pabot T.I'.Moprana u ero MmKOJbl B M3YyYEHUHU SIBICHUS CLEIUIEHHOI'O HacJelOBaHMUS.
Kpoccunrosep, ero Ouonorndyeckoe 3HaueHue. ['eHeTHueckue KapThl XpoMocoM. OCHOBHBIE
MOJIOKEHHUS XPOMOCOMHOM TEOpUHU HacieACTBEeHHOCTU. Bkian mkonsl T.I.Moprana B pa3paboTky
XPOMOCOMHOM TE€OPUU HACJIEICTBEHHOCTH.

Jemoncmpayuu: MOJENH-aNIUIMKALUY, WUIFOCTPUPYIOIIUE 3aKOHBI HACJEICTBEHHOCTH,
MIEPEKPECT XPOMOCOM; T€HETUYECKHUE KapThl XPOMOCOM.

Tema 3.4. I'eneruka noJsia.

I'enetnka mnona. I[lepBuyHblE M BTOPUYHBIE IIOJIOBBIE IPHU3HAKH. XPOMOCOMHASl TEOPHUS
omnpeneneHus noja. ['omoraMeTHslil U rereporaMeTHbIN 1oi. Tumel onpeneneHus mnojia. MexaHusm
noaJepKaHus cooTHoUeHus nosoB 1:1. HacnenoBanue mpu3HakoB, CLETIIEHHBIX C [1OJIOM.

Jlemoncmpayuu: CcxeMbl CKpEIIMBAaHUS Ha TMpUMEpPe KIACCHUYECKOH TreMopuinu |
JaIbTOHU3MA YEJIOBEKa.

Jlabopamopnwvie pabomoi:
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JL.P.Ne 10 «OnpeneneHue reHOTHIIA TI0I0OBON MYIIKH AP030(UIIbI IO (EHOTHITY.

Tema 3.5. 3aKkoHOMEPHOCTH U3MEHYMBOCTH.

N3menunBocTh. Kimaccudukanust 13MEeHYMBOCTH € TIO3ULIUH COBPEMEHHON T€HETHKH.

denoTunuyeckas (MoIU(PUKAIIMOHHAS U OHTOI'€HETHYECKas) U3MEHYHBOCTh. HopMa peakunn
U €ee 3aBUCUMOCTh OT reHotuna. CTaTHCTHYECKHE 3aKOHOMEPHOCTH MOIU(PHUKALIMOHHON
M3MEHUYMBOCTH; BAPUALIMOHHBIN Pl U BapuallMOHHAs KpUBasl.

['enoTunuueckass  (KOMOMHATHBHAasT M MYTAlMOHHAs)  W3MEHYMBOCTh.  3HAYCHME
KOMOMHATUBHON U3MEHYMBOCTH B OOBSICHEHUH BOJIIOLMOHHBIX IIPOLIECCOB, CEJIEKIIUN OPraHU3MOB.
MyTanuoHHass U3MEHYUBOCTb, €€ BHAbl. Mytanuu, ux npuuuHsl. Knaccudukanus myrauui 1o
XapakTepy HW3MEHEHUs TIeHOTUIa (TE€HHbIE, XPOMOCOMHBIE, I'€HOMHbIE, LHUTOIIA3MATUYECKUE).
[locnencTBust BIMSAHMSA MYTarcHOB Ha oOpraHu3M. Mepsl 3allUTbl OKPYXKAIOIIEH Cpeasl OT
3arpsi3HEHUS] MyTareHaMu. 3aKOH F'OMOJIOTHYECKUX PSI0B B HACJIEACTBEHHOW m3MeHunBoctu. H.1.
BasuiioBa. DkcriepMMeHTaIbHOE MTOJIyY€HHUE MYyTalUH.

Tema 3.6. I'eneTnka yenoBeka.

['enetuka yenoBeka. YeaoBeK Kak 0OBEKT T€HETHMUYECKUX HCCle0BaHUU. MeToabl U3ydeHus
HACJI/ICTBEHHOCTH YeJIOBEKa: Fe€HEaNornYeCcKHii, OJM3HEI0OBbIN, IMTOT€HETUYECKUNA, THOpUAN3aLIUS
COMATHUYECKUX KIIETOK.

HacnencrBennble 0one€3HHM, HMX pPAcHpOCTpaHEHHE B IMOMYJALMAX ueloBeka. Mepbl
npoMIAKTUKN HACIIEICTBEHHBIX 3a00JI€BaHNI YeIoBeKa. BpeqHoe BIMsHUE aaKoroiisi, HUKOTHHA U
HAapKOTUYECKUX  BEIIECTB  HAa  HACIEACTBEHHOCTb  4YeJOBEKa.  MeauKo-reHeTH4ecKoe
KOHCYJbTHpOBaHue. KpUTHKa paCUCTCKUX TEOPUI € MO3ULUIN COBPEMEHHOW T'€HETUKH.

Hemoncmpayuu: tabmuua «CHUMBOJBI  POAOCIOBHONWY», PHCYHKH, WUIIOCTPUPYIOLIHE
XPOMOCOMHBIE aHOMAJINU YeJIOBEKa U UX (PEHOTUITHYECKUE TPOSIBIICHUSL.

Konmponvnasa paooma no pazoeny «I enemukay.

3auéT nmo kypcey «Pemenue 3axa4 mo oomei Omosorum» - 1 yac.

YyeOHo-TeMaTHYECKHI IJIAH

Ne Haumenosanue Kou- | B Tom yucie
n/m PaszicJIoB 1 TEM BO | TMpaktuueckue ®opMBI paboTHI
1acos 3aHSTHS
1 | Beenenue. 1 - JlnarHocTuka, TECTUPOBAHUE.
2 | Pemenue 3a1a4 o teme 6 5 [IpakTUKyM MO penIeHuIo 3aaad.

«MonekynsipHas OMOIOTHs»
[IpoBepka 3HaHUWl, yYMEHUH U
HAaBBIKOB MOJIyYEHHBIX pu
n3ydeHnn temel «Pemenue 3agad
110 MOJIEKYJISIPHOM OHOJIOTHM.

3 | Pemenue 3agau no teme 11 9 [IpakTvKyMm O pPEILICHUIO 3a/1a4.
«uTomorus»
IIpoBepka 3HaHMP, YMEHHU H
HAaBBIKOB MOJIy4YEHHBIX IpH
n3ydeHuu Ttemsl «PemeHue 3anau
10 LIUTOJIOTHN.
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4 | Pemenue 3agad mo TeMe 15 13

[IpakTuKyM MO peUIeHHIO 3a7ad.

«I'eneTuka»
[IpoBepka 3HaHU, yMEHUH U
HaBBIKOB MOJIYYEHHBIX npu
u3ydeHuu temsl «PemieHue 3anau
10 TCHETUKE.

5 | 3auér no kypcy «Pemienune 1 - IIpoBepka 3HaHUN, YMEHHU W

3aJa4 1o 001Iel OMOIOTHI HaBbIKOB, MOJTyYEHHBIX pu
W3y4YEHUU  DJIEKTUBHOTO  Kypca
«Pemenne 3agau  mo  oOei
OMOJIOTUIY

Temul pehepamoe:

e ['eHEeTHKA: UCTOPUSI 1 COBPEMEHHOCT.

e MeTobl U3yueHUs: HACJIECTBEHHOCTH YETIOBEKa.
e ['eHeTHUecKass MEAMIIMHA: IIaru B OyayIee.

e Uewm omnacHbl OJIM3KOPOACTBEHHBIE OpaKku?

e 3yueHue 1 NporHo3upoBaHue HacAeA0BaHNs KOHKPETHOTO ITPU3HAKA B CBOEH CEMbe.

L4 HSy‘leHI/IC MMPOABJICHUA IIPHU3HAKOB Y JOMAITHUX IMUTOMIICB.

Paznen IIl. TEMATHYECKOE IINTAHUPOBAHUE
iIeKTHBHBIN Kypc «Pemenne 3ana4 no oomei ouosornm», 10 kiaace

Ne Tema 3anATHA Kon- | Jlara npoBenenus
BO T1aH dbaxT
4acoB
1 | Beenenue. 1 06.09.

Pa3ned 1. Pemienne 3axa4 no teme «MoJiekyasipHas 0uoJiorus» (6 4acos)

2 | XuMmHueckuii cocTa KieTkd. Heoprannueckue BemecTsa. 1 13.09
3 | XuMuUecKkHil coCcTaB KIETKU. YTIeBOAbL. JIMmuabl. 1 20.09
4 | XuMHUECKUH coCcTaB KIETKU. benku. 1 27.09
5 | XuMnueckuii coctaB KJIeTKU. HyKIIEeHHOBBIE KHCIIOTHI. 1 04.10
6 | Hyxnennossie kucnotsl. ATO. 1 11.10
7 | KonrponbHas pabora o pasaeny: «MosekynspHast OMOTOTH». 1 18.10
Paznen 2. Pemenue 3apa4 no teme «lurosorus (11 yacos)

8 | Luromorus xak Hayka. Knerounas teopus. 1 25.10

CrpoeHue KIETKH U €€ OpraHOUIbI. 1 08.11
10 | ®orocuHTes. 1 15.11
11 | DHepreTuueckuii 0OMeH. 1 22.11
12 | buocunTes 6enka. 1 29.11
13 | buocunTes 6enka. 1 06.12
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14 | Tunel nejaeHust KJIETOK. 1 13.12
15 | becnionoe u 1onoBoe pa3MHOXKEHUE. 1 20.12
16 | IlosmoBoe pa3zmHoOxkeHue. Meiios. 1 27.12
17 | UnauBHUayanbHOE Pa3BUTUE OPTaHU3MOB. 1 10.01
18 | KonrponbHas pabora no pazaeny «Llutomorusy. 1 17.01
Pa3nen 3. Pemenne 3aga4 no teme «I'eneruxay» (15 yacon)
19 | He3aBucumoe Hacie10BaHUE PU3HAKOB. 1 24.01
20 | Pemenue reHETHYECKUX 3a/1a4 HA MOHOTHOPHIHOE CKPELIMBAHUE. 1 31.01
21 | Pemenue reHeTHYECKUX 3a7a9 Ha JUTHOPUIHOE CKPEIIUBaHUE. 1 07.02
22 | Pemenue reHeTMYECKHX 3a7a4 HA aHAJM3UPYIOIIEE CKpEIIMBaHKE. 1 14.02
23 | B3auMoaencTBue reHoB. 1 21.02
24 | PemeHue reHETMYECKUX 3a7a4 HAa HEIIOJIHOE JOMUHUPOBAHUE. 1 28.02
25 | Omnpexenenue rpyIin KpOBH YEIOBEKa — 1 07.03
npuMep KOJOMUHUPOBAHUS AJJICIbHBIX TEHOB.
26 | Pemenne kOMOMHUPOBAHHBIX 3a/1a4. 1 14.03
27 | XpoMOCOMHasl TEOpHs HACJIEICTBEHHOCTH. 1 28.03
28 | PemreHue reHeTHYECKHX 3a/1a4 Ha CIEINIEHHOE HACIEIOBAaHHUE 1 04.04
MIPU3HAKOB.
29 | I'enetuka noJa. 1 11.04
30 | CocraBneHue poOCIOBHOM. 1 18.04
31 | 3aKOHOMEpPHOCTH U3MEHUYHUBOCTH. 1 25.04
32 | I'eHeTHKa yegoBeKa. 1 16.05
33 | KonrtponbHas pabota no pazzaeny «I eHeTukay. 1 23.05
34 | 3auér no kypcy «Pemrenue 3aga4 mo oo1IeH OHOTOTHI. 1 30.05

Hroro: 34 yaca

IMPUJIOKEHHUE

TemaTuyeckoe NUIaHNPOBaHUE Y4eOHOI0 MaTepHaJia

DJIeKTUBHOTO0 Kypca «Pemenue 3aga4 no oéuieii ouosiorum» B 10 kiacce

€ MCIOJIb30BaHUeM 00opynoBaHus neHTpa «Touka pocra»

Ne Tema Conepxanue Ilenesas  |Kon- OcHoBHbIE BUbI Hcnons3
n/ YCTaHOBKAa | BO JESTEIBHOCTH OBaHME
| ypoka 4aco oOydJaronuxcs Ha 0bopyno
B YpOKE/BHEYPOUHOM BaHUS
3aHATUN
Pa3nen 1. Pemenue 3axa4 no teme «MoviekyJisipHasi ouosiorus» (2 yaca)

1 | Xumnuecknin | JI.P.Ne 1 BoIsicHUTB 1 | Onpenensror akTuBHOCTH | [laTumk
coCTaB «3yuenune yCIIOBUS MIEPOKCHIa3bl CIIIOHBI, OIITHYEC
KJIETKH. bepMeHTaTUBHOI AKTUBHOCTHU U3MEpSIOT ONTUYECKYIO | KOM
benku. AKTUBHOCTH CIIOHBD» | (pepMEHTOB IJIOTHOCTH PaCTBOPOM IIJIOTHOC

™

2 | Xumuyecku | JI.P. Ne 2 [Tonyunts 1 | IlpuroroBnenue JaTuuk
coCTaB «Bblaenenne u OYUCTKE mpenapar roMmoreHara oopasua, pH
KJIETKU. JIHK u3 xmerok OUYHILIEHHON obpaboTka
HyxienHoBBl | pacTeHui» JHK JleTepreHTaMy,
€ KHCJIOTBI. OCQXKJICHHE
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HYKJIEOIIPOTEUIOB,

ounctka JJHK
Paznen 2. Pemenne 3aga4 no teme «llurosorus» (8 yacon)
Crpoenue JLP. Ne 3 Jloka3zatp 1 | I'oTtoBaT nmpenapatsl, Hatuuk
kieTku u e€ | «BnusHue ocMoca Ha | 3aBUCUMOCTH U3MEPSIOT O0OBEKTHI, AIIEKTPO
OpraHOU/IbI. TYpropHO€ COCTOSIHUE | Typropa oT paboTaroT ¢ TaTYNKOM, IIPOBOIU
KIIETOK» WHTEHCUBHOC o0pabaThIBatOT MOCTH,
™ pe3yJIbTaThl ONbITA JUHEKa
OCMOTHYECKH
X MPOLIECCOB
Ctpoenue JI. P. Ne 4 BoisicHUTh 1 | CobuparoT yCTaHOBKY JaTuuk
kietku u e€ | «CpaBHeHUe poJb JUISL OTIBITA, pabOTAIOT C | BJIAYKHOC
OpTaHOU/IBI. b dy3noHHON KYTHKYJIBI U JATYUKOM, TH
CIIOCOOHOCTHU poOKHU B oOpalaTbIBatOT BO3/lyXa
KJIETOYHOU MEMOpaHbl | 3aIIUTEe OT pe3yNbTaThl OMbITA
Y KJIETOYHOU UCIIapEeHUA
000JI0UKN BOJIBI C
MIOBEPXHOCTHU
KOpHEU U
KITyOHEH
Crpoenue JLP. Ne 5 Habmonate 1 | IlpuroroBnenue Muxkpoc
kinetkn u e€ | «l[lnazmonus u IJ1a3MOJIU3 U MUKpoIIpenapara, KOII,
OpTraHOU/IbI. JETUIa3MOJIN3 B JIETUIa3MOJIHN3 o0OpaboTka peakTuBamu, | HabOp
PacTUTEIbHOU B KJIETKE paboTa ¢ MUKPOCKOIIOM | JUIs
KIIETKE» npemnapu
pOBaHUs
®otocunre3. | ['azoBbie 3P heKThI Hoxazartb 1 | HaGmromator JaTauku
¢dorocuHTE3A. BBIJICTICHHE JEMOHCTPALIMOHHBIN KHCIIOpO
KHCII0pOJia U OTIBIT, 3apPHUCOBBIBAIOT na, pH
IIOTJIOLIEHUE CXEMY YCTaHOBKH,
YTJIEKHUCIIOTO (UKCUPYIOT X011 U
rasa npu pE3yJIbTaThl ONbITA
¢doTocuHTE3E
®orocunre3 | JL.P. Ne 6 BoisBUTH 1 | CobuparoT ycTaHOBKY Jarunku
«Onpenenenue nporecc JUISL OTIBITA, U3MEPSIOT KHCIIOpO
MHTEHCUBHOCTHU bukcanun MIOKAa3aTeJIH CPEABbI, na, pH
nporuecca QUKCauy | YIJIEKHCIIOro (buKCcUpYIOT U
YIJIEKUCIIOTO Ta3a ra3a BOJHbIM aHATM3UPYIOT
KJIETKaMH BOJIOPOCIIA | pacTeHHEM Pe3yNIbTaThI
XJIOPEIUIBI» 10 CIBUTY
pH
Ounepreruuec | JI.P. Ne 7 [oxazarb 1 | CobuparoT ycTaHOBKY, JlaTumk
KU1 0OMEH. «Brbinenenue BbIJIETICHHE paboTaroT ¢ 1aTYMKaMH, | TeMIepa
YIJIEKUCIIOTO Ta3a ! YIIIEKUCIIOTO 00pabaTbIBaOT Typsl, pH
TEIUIOTHI rasza u pe3yNbTaThl OMbITA
JPOACGKEBBIMU TEIUIOTHI IPU
KJIETKaMH IIpU CIIUPTOBOM
OpOKEeHUM» OpoXxxeHun
Turnbl JLP. Ne 8 Onucatp 1 | IIpuroraBnuBaroT Muxkpoc
JIEJIEHUS «IloBenenue WU3MEHEHHUS BPEMEHHBIE KOII,
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KJIETOK. XpPOMOCOM TpHU XPOMOCOMHO MHUKpOTpernaparsl, Habop
MUTOTHYECKOM ro amnmapara M3YYarOT UX MO MUKPOTIP
JIEJICHUU B KJIETKaX IIPU MUTO3€ MUKPOCKOIIOM, ernaparoB
pacTeHui» 00pabaThIBarOT , Habop
Pe3yNIbTaThI TUISt
HaOIroeHN I npenapu
pOBaHUS
10 | I[TonoBoe JLP. Ne 9 Onucatb 1 | [IpuroraBnuBarot Muxkpoc
pasmuoxenue | «[loBenenue WU3MEHEHUS BpPEMEHHBIE KOII,
. Meio3. XpPOMOCOM IIPHU XPOMOCOMHO MHKpOIIPENApaThI, Habop
MEHOTUYECKOM ro anmnapara U3Y4YaOT UX MO MUKPOIP
JICJICHUU B KIIETKaX pu Meioze MHUKPOCKOTIOM, ernaparoB
pacTeHu» 00pabaThIBatOT , Habop
pe3yabTaTHI TUTST
HaOMI0IeHUI npemnapu
pOBaHHUS
Paznen 3. Pemienue 3a1a4 nmo reme «I'eneruxka» (1 yac)
11 | l'enetuka JLP. Ne 10 Hayuutbcs 1 | Usyuaror nog Muxpock
nosna «Omnpenenenue pacro3HaBar MHUKPOCKOIIOM or, Habop
TEHOTHIIA TUTOI0BOM b MIOCTOSTHHBIC MUKpOTIpe
MYIIKH JPO30(hUIIBI dbenotunuyec MUKpOIIpEnaparsbl, 1aparos,
10 (PEHOTHUITY» KHe paboTaroT ¢
MpU3HAKU Ha U300paKEHUSIMH,
HaTypaJIbHbBIX oOpalaThIBatOT
npenaparax u pe3ynbTaThl
ONpEeAesITh HaOJIIO e HUIT
BO3MOYKHbBIE
TCHOTHITBI
opranmusma
10 ero
benoTHILy
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