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IosicHuTe/IbHAA 3aNIMCKA

HampaBineHHOCTh IPOrpaMMbl - €CTECTBEHHOHAYYHass Y POBEHb OCBOCHHMS IPOTrPAMMBI - Oa30BbIi
[Iporpamma «buosorus: no3HaHuE KUBOT0» OPUEHTUPOBAHA HA MPUOOPETEHUE 3HAHUM 110 pa3jesiaM OuOJIOTHH
(MukpoOHon0ruu, 00TaHUKE, CUCTEMAaTUKE PACTEHUI ), HA PA3BUTHE NMPAKTHUYECKUX YMEHUIN U HABBIKOB, IOCTABJICHA HA
dbopMHpoBaHHE UHTEpPECA K OMBITHOM, SKCIIEPUMEHTAIBLHON U UCCIEA0BATEIBCKON AESITENbHOCTH, KOTOPBIE CIIOCOOCTBYIOT
MI03HABATEJIbHON U TBOPYECKON aKTUBHOCTH O0YYarOIIUXCSl.
AKTYaJIbHOCTH M 0COO0EHHOCTH MPOrPaMMBbl.
CoBpeMeHHbIN Y4YeOHBII MpollecC HAIpaBlIEH HE CTOJIbKO HAa JOCTUXKEHHE pEe3yslbTaTOB B OOJACTH MPEIMETHBIX 3HAHUM,
CKOJIBKO Ha JIMYHOCTHBIN pocT pedeHka. OOydeHrne o HOBbIM 00pa30BaTeIbHBIM CTaHAApTaM IpelyCcMaTpUBaeT OpPraHu3aluio
yueOHOU JNeATEeIbHOCTH, KOTOpas CHOCOOCTBYET PACKPBITUIO BHYTPEHHETO MOTEHIMANa KaXkJO0r0 YYEHHKa, pPa3BUTHE U
MO/JIEpKaHUE €ro TAIAHTA.
OnHuM U3 KITIOYEBBIX TPeOOBAaHMI K OMOJIOrMYeCKOMY OOpa30BaHHUIO B COBPEMEHHBIX YCIIOBUAX U BaKHEHIIMM KOMIIOHEHTOB
peamuzauun PI'OC sgBisieTcss OBNAaJCHUE yYaIllMMKUCS NPAKTUYECKUMH YMEHHUSIMHU M HaBBIKAMHM, IPOEKTHO-NUCCIEA0BATEIBCKON
NEeSATEIbHOCTBIO.
[Iporpamma crocoOCTBYET 03HAKOMJICHUIO ¢ OpTaHU3alel KOJUIEKTUBHOTO U MHIUBUIYIbHOTO UCCIEI0BAHUSI, O0YUYCHHIO B
JENCTBUH, MTO3BOJISIET YEPEI0BATh KOJUIEKTUBHYIO U MHAUBUAYAJIBHYIO NE€ATEIbHOCTh. TeopeTHUecKuii MaTepua BKIIOYaeT B
ce0s1 BOMPOCHI, KACAIOIIUECS OCHOB TPOEKTHO-UCCIEA0BATENIbCKON NEATETbHOCTH, 3HAKOMCTBA CO CTPYKTYPOH pabOTHI.

[Tpennaraemelii Kypc npeaHaszHaueH s ydammxcs 10 kimacca m paccuutadH Ha 34 daca. [lanHbiii kypc yrayOuser
0a30Bble 3HAHUS [0 OMOJOTMU W HAIpaBieH Ha (OPMUPOBAHUE U PA3BUTHE OCHOBHBIX YUE€OHBIX KOMIIETEHILIUNA B XOJ/€ PEUICHUS
OMOJIOrMYECKUX 3aa4.

AxmyanbHocmes JTAHHOTO Kypca MOAKPEIUISIETCSl NPAKTUYECKONM 3HAYMMOCTBIO HM3Yy4aeMbIX TEM, 4YTO CIIOCOOCTBYET
MOBBIIICHUIO UHTEPEca K MO3HAHUIO0 OMOJIOTHH. Y O0y4YaromMXcs CKJIaAbIBAETCS MEPBOE MPEACTABICHUE O TBOPUYECKOW HAY4YHO-
MCCJIEI0BATENbCKON JeATEIbHOCTH, HAKAIIUBAIOTCS YMEHUSI CAMOCTOSTENIbHO PACIIUPATH 3HAHUS.

Axmyanshocms yMEHHs pelaTh 3a7add Mo OMOJIOTUH BO3pacTaeT B cBsi3u ¢ BBeaeHuem EI'D mo Guornorum, a Ttakxke c
TE€M, YTO HEOOXOOUMO MPHUMEHSTh 3HAHHUA Ha NpakTHke. PemeHue 3agady mo OMONOTHHM JA€T BO3MOXHOCTH JIydllle MO3HATh
dbyHIaMeHTanbHbIE 00IIe0NOIOTHYECKIE TOHATHS, OTPAXKAIOIINE CTPOEeHUE U (PYHKIIMOHUPOBAHHE OMOJOTHYECKHX CHUCTEM Ha



BCEX YPOBHSIX OPTaHU3AIUH KU3HH.

Pemenne 3amad mo OMONIOTMM TO3BOJSET TaKXKe YIIIyOMTh M 3aKpeNmuTh 3HAHMS MO paszaenam oOmed Ouosoruu.
OrpomMHyI0 Ba)XHOCTb B HEMPEPHIBHOM 00pa30BaHUHM MPUOOPETAIOT BOMPOCHI CAMOCTOSITENIBHON pabOThl yyalluxcs, YMEHUE
MBICIIUTh CaMOCTOATEIBHO M HaxoAuTh pemieHune. Co3maloTcs YCIOBHS AN  HMHIMBUAYANbHOW H  TPymnmoBoil  Gopm
JESITeIbHOCTH yYalTuXCA.

Ocobennocmamu npozpammel Kypca SIBISETCS TECHas CBS3b €ro  COJAEP)KaHUS C YpOKaMu oOmed Ouojoruu W
cooTBeTcTBUE TpeOoBaHusAM [‘ocymapcTBeHHOro cranjpapra. I[logbop MmaTepuanoB Ais 3aHATHM OCYIIECTBISETCS Ha OCHOBE
KOMIIETEHTHOCTHO - OPUEHTHPOBAHHBIX 3aJIaHUM, HAIPABJIEHHBIX HAa Pa3BUTUE TPEX YpPOBHEW OOYUEHHOCTH: PENpOAYKTHBHOTO,
MNPUKIAJHOTO U TBOPYECKOTO.

Ilenvio Kypca aenaemca:

O06oOmieHne, cucTemMaTu3alusi, paclIUpeHre W YriayOJieHHe 3HaHUW yyaluxcs 00 OCHOBHBIX OHOJIOTHYECKUX
3aKOHOMEPHOCTSX; (POPMHUPOBAHUE HABBIKOB PEIICHHS] OMOJIOTMYECKUX 3a/]a4 Pa3Iu4HbIX THIIOB.

3aoauu:

1. ®opMupoBaHUE CUCTEMBI 3HAHUI 10 OCHOBHBIM 3aKOHaM OHOJIOTHH.

2. ®opMupoBaHWE YMEHUH M HABBIKOB PEIIEHUS OMOJIOTHMYECKHX 3a7ad PEempOayKTUBHOTO, MPUKIAJTHOTO U TBOPUYECKOTO
XapakTepa.

3. OTpaboTKa HaBBIKOB MPUMEHEHUS TeHETHYECKHUX 3aKOHOB.

4. ®opmupoBaHKEe MOTPEOHOCTH B MPUOOPETEHUN HOBBIX 3HAHHM U CITOCO0AX MX MOJYYEHUS ITyTEM caM000pa30BaHMUs.

bnazoodaps  kypcy no oOuonozuu 8binoIHAEmMcs HECKOIbKO (OYHKYUU:

1. Kypc «buonorusi: mo3HaHue >KUBOTO» IMOMOTAET 3aKPENMUTh U YIIIYOUTh yYpOBEHb 3HAHWUW y4YaIIUXCS MO OMOJOTHH,
MPUMEHUTH ATH 3HAHUSA MTyTEM peIIeHUs OMOJIOTHUECKUX 3a/1a4.

2. OcymiecTBiIseTcs JMYHOCTHO-OPUCHTUPOBAHHBIN IMOAX0J B 0OydeHHMH. TO €CTh YUYHTHIBAIOTCS WHIUBUIYaJIbHBIC
CKJIOHHOCTA M CIIOCOOHOCTH Y4YAalllUXCS M CO3JAIOTCA YCIOBUSL 1Jisi OOy4YeHHS MX B COOTBETCTBUU C MPO(PECCHOHATBHBIMU
HMHTEpecamu.

B pesynomame npoxoowcoenuss npoepammsl Kypca
Yuawuecsa cmozym yznamo:

e (OCHOBHBIE MMOHATHUS MOJIEKYJIIPHON OMOJIOTUH, LIUTOJIOTUU U T€HETHKU;
e (Omue cBeIeHNS O MOJIEKYJISIPHBIX U KIIETOYHBIX MEXaHU3MaX HACIIEOBaHUS TeHOB M ()OPMUPOBAHUS TTPU3HAKOB,



e Crneuuduyueckue TEPMUHBI U CUMBOJIUKY, UCIOJIb3YEMbIE MPU PEIICHUH T€HETUYECKUX 3a/Jad M 3aJad M0 MOJEKYJISIPHON
OHOJIOTHH,

e Crpoenue U GyHKIIMHU OPraHOUA0B KieTku. OCHOBHBIE MosoxkeHus kietounoi Teopuu T. [lIBanna u M. Illnelinena;

o XUMHUYECKUN COCTAB KJICTKU: OCIIKH, )KUPHI, YTIEBObI, HyKJICHHOBBIC KHCIIOTHI,

e MexaHu3M TIPOIECCOB JKU3HEACITEIPHOCTA KIIETKH: JSHEPTeTHUSCKH OOMEH, IUTACTHYeCKHii OOMEH: (OTOCHHTES,
OMOCHHTE3;

e 3akoHbl MeHens, 3akoH MopraHna, 3aKOH YACTOThI TAMET;

e buonorndeckoe 3HaUCHUE BCEX MPOLIECCOB KUIHEIECSITEIbHOCTH, POUCXOISIIINX B KIIETKE;

e @DopMbI U3MEHYUBOCTH, IPUUYUHBI U3BMEHYUBOCTH;

e AJNropuUTMBI pellIeHus 3a/1a4 6a30BOTO U MOBBIIIEHHOTO YPOBHS CJI0KHOCTH.

Yuawuecs oonocuvt Hayuumscs.
e BricTpauBarh anropuT™M pelIeHHs 3aJad Ha OCHOBE IMIOJYYEHHBIX TEOPETHMYECKHX 3HAHUW 3aKOHOB IIUTOJIOTHH,
MOJIEKYJISPHOI OMOJIOTHH, TEHETUKH;
e OOBSACHATH POJIb TCHETUKH B POPMUPOBAHUN HAYYHOTO MUPOBO33PECHHUS; COJICp)KaHNE TeHETHIECKOH 3a1a9H;
e O0001IaTh ¥ MPUMEHSTH 3HAHUA O KJICTOYHOM M OPTaHU3MEHHOM YPOBHE OPTaHU3AIUH KU3HU;
e O0001IaTh U MPUMEHSTH 3HAHUS O MHOTOOOpa3Uy OPTraHU3MOB Pa3HbBIX 11APCTB;
e CoOIOCTaBJIsATh OCOOEHHOCTH CTPOCHUS M (DYHKITMOHHPOBAHUS OPTaHW3MOB Pa3HBIX I1APCTB;
e YcTaHaBIMBATh MMOCJIEI0BATEILHOCTh OMOIOTHYECKUX O0OBEKTOB, MPOIECCOB, SIBJICHUI;
e YcTaHaBIMBAaTh MPUYUHHO-CIICICTBCHHBIC CBSI3H, JICJIaTh 0OOOIICHUS, MTOTIOJHATh M CHCTEMAaTH3UPOBATh TOJyYCHHBIE
3HAHUS,;
e [IpuMeHATh OMOJIOTHYECKHE 3HAHUS B NMPAKTHUECKUX CUTyalHsIX (TPaKTUKO-OPUEHTUPOBAHHOE 33JIaHUC); IPUMCHSTh
TEPMUHBI 110 TCHETUKE, CAMBOJIMKY TPH PEIICHUHA TCHETHICCKUX 3a71a4.
e PemaTh 33724 11O IIUTOJIOTHH 0A30BOTO YPOBHS 1 MOBBIIICHHOTO HAa MPUMECHECHHE 3HAHUH B HOBOW CHUTYaIlUH;
e Pemath 3a7aud 1O TeHETHKE OA30BOTO YPOBHS U MOBBIIIEHHOTO HA MPUMEHECHHE 3HAHUN B HOBOU CUTYAIlUH;
e Pemath 3amauu MO MOJIEKYJSIPHOM Ouonormm 0a30BOTO YPOBHsI M TIOBBIIICHHOTO Ha NMPUMEHEHHWE 3HAHWK B HOBOU
CUTYaIlUH;



e licnonb3oBaTh o0OIIME MpuUeMbl pabOThl C TECTOBBIMHM 3aJaHUSIMU  PA3IMYHON CIIOKHOCTH, OPUEHTHUPOBATHCSA B
IPOrpaMMHOM MaTepuase, yMeTb YeTKO (GOpMyIUPOBATH CBOU MBICIIH;
e [losib30BaThCs pa3IMUHBIMU IOCOOUSIMU, CIIPABOYHOM TUTEpaTypoit, UHTepHEeT-UCTOYHUKAMH.

Conepxxanue nporpaMmbl Kypca «bHONOrus: mo3HaHuE MUBOTO» BKJIKOYAET 3 OCHOBHBIE paslieia: pElIeHHe 3aaad o
MOJIEKYJIAPHON OMOJIOTHH, pelIeHUE 3a7ad MO LUTOJOTUH, PEIICHUE 3a/1ad [0 F€HETUKE, TaHHbIE pa3Jieibl NENATCS Ha TEMBI, U
KaKJas TeMa SIBJISIETCS MPOJOJDKEHHEM Kypca Ouosiornu. Kypce BKIIIOYAET TEOPETUUYECKUE 3aHATUSL U MPAKTUKYMBI M0 PEIICHUIO
3a/1ay.

1.2. Tlnanupyembie pe3yJbTaThl

[InanupyemMble pe3ynbTaThl BOCIUTAHUS HALEIEHbl HA MEPCIEKTUBY Pa3BUTHS U CTAHOBJIEHUS JIMYHOCTH OOYYAIOIIETOCs.

Pe3ynbrarhl TOCTHXKEHHUS 11€T1, peLISHUs 3a/1a4 BOCIIUTAHUS 1aHbl B (hOpME LIETIEBBIX OPUEHTHPOB.
IlesieBble OPHEHTHPBI PE3YJbTATOB BOCIIUTAHNS HA YPOBHE CPeJHEro o01mero 00pa3oBaHus

Hanpaienuss | XapakrepucTHKH (IOKa3aTeJH)
['paxxanckoe OCO3HaHHO BBIPAXKAOIIUNA CBOK POCCUHCKYK) TPAXKIAHCKYI0 HIACHTHUYHOCTH B IOJIUKYJIBTYPHOM H
MHOTOKOH(ECCHOHAIBHOM POCCHICKOM O0OLIECTBE, COBPEMEHHOM MHUPOBOM COOOIIIECTBE.
CozHaromuii cBoe €AMHCTBO ¢ HapojoM Poccuu kak MCTOUYHMKOM BJIACTU U CYOBEKTOM ThICSAUYETIETHEN
POCCHUICKON TOCYIapCTBEHHOCTH, ¢ POCCHMICKMM rocyaapCTBOM, OTBETCTBEHHOCTh 3a PA3BUTHE CTPAaHBI,
POCCHUHCKOM TOCYapCTBEHHOCTH B HACTOSIIEM U Oy IyIIIEM.
[IposiBstonuii TOTOBHOCTD K 3amuTe PoguHbl, CHOCOOHBIN apryMEHTHPOBAHHO OTCTaUBAaTh CYBEPECHUTET
U JIOCTOMHCTBO Hapoja Poccum u Poccuiickoro rocyaapcTtBa, COXpaHATh M 3alMINATh UCTOPUYECKYIO
npasay o PoccuiickoM rocyiapcTse B MPOLIJIOM U B COBPEMEHHOCTH.
OpuEeHTUPOBAHHBIA HA AKTUBHOE IPaXKJIAaHCKOE Y4acTHE€ HAa OCHOBE YBAXKEHHS 3aKOHA W MPABOMOPSIIKA,
mpaB ¥ CBOOO COTpaXKJaH, YBOXKCHHS K ICTOPUIECKOMY U KyJIbTypHOMY Hacienuto Poccuu.
Oco03HaHHO U JIEATEILHO BBIPAXKAIOIIUN HETIPUATHE JTF000M TUCKPUMHUHAIIMK B OOIIECTBE TI0 COITUATBHBIM,
HallUOHAJIBHBIM, PAacCOBBIM, pEJIWTHO3HBIM TMPU3HAKAM, TMPOSBICHUN OJKCTpEMU3MA, TEpPpopHU3Ma,
KOPPYIIMHU, aHTUTOCYTaPCTBEHHOM €SI TENBHOCTH.
OObnaaaromuii ONBITOM IPAXAAHCKONW COIMATIBHO 3HAYUMOM EATEIbHOCTH (IIKOJBHOM CaMOYIpPaBIICHUH,
J0OPOBOJIBYECTBE, IKOJIOTHUECKUX, TPUPOJAOOXPAHHBIX, BOEHHO-MATPUOTHUYECKUX U JIp. O0bEIUHEHUSIX,




aKIUsIX, IporpaMmax).

[TatproTnyecko
e

BreIpakaronmii CBOX 3THOKYJIBTYPHYIO MAECHTHUYHOCTD, JIEMOHCTPUPYIOIIMMN MPUBEPKEHHOCTh K POJIHOU
KyJbTYpE€ Ha OCHOBE JIIOOBU K CBOEMY HapOJy, 3HAHUS €r0 UCTOPUU U KYJIbTYPHI.

CoszHaromuii ce0s maTpUOTOM CBOETO Hapojda M Hapona Poccuum B 1LENOM, NEATENbHO BBIPAXKarOUIMH
YyBCTBO NPHUYACTHOCTHM K MHOTIOHallMOHaIbHOMY Hapoay Poccuum, k Poccuiickomy OteuecTBy, CBOIO
00IIEpPOCCUNCKYIO KYIbTYPHYIO HIEHTUUHOCTb.

[IposBiIArOLIUI AEATEIBHOE IEHHOCTHOE OTHOLIEHNE K ICTOPUYECKOMY U KYJIbTYPHOMY HACJIEIUIO CBOEIO
U JIpyrux HaponoB Poccuu, X HaMOHAJIBHBIM CHUMBOJIAM, IIpa3JHUKaM, NaMATHUKAM, TpaaulysM
HapoJI0B, IPOKUBAIOIINX B POJHOM cTpaHe — Poccum.

[TposiBisitolInil yBa)keHHUE K COOTEYECTBEHHUKAM, MPOKUBAIOLIUM 3a PYOEKOM, MOJACPKUBAIOIINN UX
IIpaBa, 3alUTY UX UHTEPECOB B COXPAHEHUHU OOLIEPOCCUMCKON KyIbTYPHON MIEHTUYHOCTH.

JlyxoBHO-
HPaBCTBEHHOE

[IposBiIAOIMI IPUBEPKEHHOCTh TPAAULMOHHBIM JTyXOBHO-HPABCTBEHHBIM LICHHOCTSAM, KYJBTYpE
HapoJ0B Poccun (c y4eToM MHUPOBO33PEHUYECKOTO, HAIMOHAIBHOIO, PEIMTHO3HOTO CaMOOIPEAEIICHUS
CEMbH, JINYHOTO CaMOOIIPEACIICHHUS).

JlelicTByrOIMi ¥ OLICHUBAIOIIMN CBOE MOBEIEHNE U MOCTYINKH, NOBEAECHUE U MOCTYIKU APYTUX JIIOAEH C
MO3ULIMN TPAJAUIIMOHHBIX POCCUMCKUX TyXOBHO-HPABCTBEHHBIX, COUMOKYJIBTYPHBIX HEHHOCTEW U HOPM C
YYETOM OCO3HAHUS MOCIENCTBUN ITOCTYIIKOB.

Co3Harommii 1 JIeSITENbHO BbIpAXKAIOMIUKA MOHUMAaHWE IEHHOCTH Ka)XX0M 4YeJIOBEYECKOW JIMYHOCTH,
cBOOO/IBI MUPOBO33PEHUECKOIO BbIOOpA, CAMOOINpPEAENICHUS, OTHOLIECHUS] K PEJIUTUU U PETUTHO3HOM
IIPUHAJIEKHOCTH YEJIOBEKA.

JIeMOHCTpHpYIOINK YBAXKEHUE K MPEACTABUTEISAM PA3JIMYHBIX dTHOKYJIBTYPHBIX I'PYI, TPAIALMOHHBIX
penuruii HaponoB Poccuu, HalMOHANTBHOMY JOCTOMHCTBY, PEJIUTHO3HBIM YOEKICHUSIM C YYETOM
COOJI0/IeHNS KOHCTUTYIIMOHHBIX MIPAB U CBOOO/I BCEX IPaK/IaH.

[ToHMMarOMUK U AEATENBHO BBIPAXKAIOIINN [IEHHOCTh MEKPEIUTMO3HOT0, MEKHALIMOHAIIBHOTO COIIacus
JOJIEH, TpaXKaaH, HapoaoB B Poccun.

CriocoOHBI BECTH AMANOr C JIIOJbMHU PA3HbIX HAIMOHAIBHOCTEH, PEIUTHO3HOM MPUHAIJIEHKHOCTH,
JOCTUTATh B HEM B3aMMOIIOHUMAaHUs, HAXOAUTh OOIINE LEIN U COTPYIHUYATH AJISl X JOCTUKECHHUS.
OpuEHTUPOBAHHBIM HA CO3/JaHUE YCTOMYMBOM MHOTOJETHOM CEMbUM HA OCHOBE POCCHMCKUX
TPaJMIIMOHHBIX CEMEHHBIX LIEHHOCTEH, MOHMMaHUM Opaka Kak COr3a MY)KUYUHBI U KEHIIMHBI JIs




CO3JIaHUsI CEMbHU, POXICHUS W BOCIHUTAHUSA B HEW JCTEH, HENPUATUA HACWIHS B CEMbE, yXOAa OT
POAUTEIBCKOW OTBETCTBEHHOCTH.

Obnagarommii chOPMUPOBAHHBIMU MPEICTABICHUSIMHU O POJIM PYCCKOTO U POJHOTO SI3BIKOB, JIUTEPATYPHI B
KU3HU 4YeJIoBeKa, Hapoja, obmecTBa, Poccuiickoro rocyaapcTsa, uX 3Ha4YCHUH B TyXOBHO-HPAaBCTBEHHOM
KyJIbType Hapona Poccnn, MUpOBOM KyJIbTypeE.

JIeMOHCTpUPYIOINK YCTOMYMBBIA HHTEPEC K YTEHUIO KaK CPEACTBY ITO3HAHUS OT€YECTBEHHOM U MUPOBOU
KYJIBTYPBI.

ICTETHYECKOE

3HAOUIMNA U YBaXKAIOMIUK XyJA0KECTBEHHOE TBOPUECTBO CBOETO HApOJa, APYTUX HAPOJOB, MOHUMAIOITUN
€ro 3HaYCHUE B KYJIbTYPE.

Kputnueckn oneHMBaKOUMA W ACATEIBHO MNPOABISIONIMNA MOHUMAHUE SMOIMOHAJIBHOTO BO3JICHCTBUS
HCKYCCTBA, €r0 BIUAHUS HA TYIIEBHOE COCTOSHUE Y MOBEACHUE JIFOJCH.

Co3Harommii U JACATEIbHO MPOSBISIIOIINANA ITOHUMAHUE XYyJOKECTBEHHOM KyJbTYpbl KakK CpeICTBa
KOMMYHUKAIIUM U CaMOBBIpaXEHUS B COBPEMEHHOM OOIIECTBE, 3HAUYECHHE HPABCTBEHHBIX HOPM,
LIEHHOCTEW, TPAJIUIIUH B UCKYCCTBE.

OpHEHTUPOBAHHBI HAa OCO3HAHHOE CAaMOBBIPAKEHUE B PA3HBIX BHUAAX HMCKYCCTBA, XYI0XKECTBEHHOM
TBOPYECTBE C YYETOM POCCHMCKUX TPAAUIIMOHHBIX JYXOBHBIX W HPABCTBCHHBIX IIEHHOCTEHW, HaA
ACTETUYECKOE 00YCTPOMCTBO COOCTBEHHOTO OBITA.

Bripaxkaromuii moHMMaHKWE LEHHOCTH OTEYECTBEHHOTO W MHUPOBOIO XYJ0KECTBEHHOTO HACIEIUS, POJIU
HAPOJIHBIX TPAJIUIIMKA U HAPOJHOTO TBOPUYECTBA B UCKYCCTBE.

dusunueckoe

[IoHnMaOmMii ¥ BBIPAXKAKOIIMKA B NPAKTUYECKOM JESITEIbHOCTH LIEHHOCTh JKW3HU, 3/10POBbS H
0€30MacHOCTH, 3HAYEHUE JIMYHBIX YCUJIMM B COXPAaHEHMM U YKPEIUICHHMH CBOETO 3/I0POBBS, 3J0POBbA
JIPYTUX JIFOJEH.

Bolpakarouii Ha IpakTUKE YCTaHOBKY Ha 3J0pOBBIM 00pa3 *KU3HU (310POBOE MUTAHHE, COONIOJCHHE
TUTUEHBI, PEXUM 3aHITHUM M OTAbIXa, (U3WYECKass AaKTUBHOCTh), CTpEeMJIEHHE K (U3HUUYECKOMY
CaMOCOBEPIIIEHCTBOBAHUIO, COOJIOMAIONINA M TPOMAaraHaupyOmuid O0e30macHblii M 3J0POBBIA  00pa3
KU3HU.

[TposiBnsitouii cCO3HATEILHOE U OOOCHOBAHHOE HEMPUITHE BPEAHBIX JUISI (PU3NUECKOTO U MCUXUUYECKOTO
3JI0POBbsI MPUBBIUEK, MOBEACHUS (YHNOTpPEOJIICHHE aJKOroJis, HApKOTHKOB, KypEHHUE, UTPOBas U HWHbIC
3aBUCUMOCTH, IECTPYKTUBHOE MOBEJICHHUE B 00111€CTBE U U(PPOBOI cpenie).




CoOuromaroniuii mpaBuia JUIHOW U 0OIIECTBEHHOM 0€30MacHOCTH, B TOM YHCJIE OE30IaCHOTO IMOBEICHUS
B MH(GOPMAITMOHHOM cpefie.

Pa3BuBaronnii cBOM CrOCOOHOCTH aJanTHPOBATHCS K CTPECCOBBIM CHUTYalMsiM B OOIIECHHH, B Pa3HBIX
KOJUIEKTUBAX, K MEHSIIOIIUMCS COIIMATbHBIM, HH(OPMAIIMOHHBIM U IPUPOIHBIM YCIOBHSIM.
JIeMOHCTpHUPYIOIIMI HaBBIKM pe(IECKCHU CBOETO (DU3MUECKOTO U TCHUXOJOTHYECKOTO COCTOSIHMSA,
COCTOSIHHSI OKPY’KaIOIUX JIIOJICH C TOUKH 3peHHs OEe30MaCHOCTH, CO3HATENIILHOTO YIIPAaBJICHHUS CBOUM
HYMOLIMOHAJIBHBIM COCTOSIHUEM, TOTOBHOCTh M YMEHHUSI OKa3bIBaTh EPBYIO MOMOIIb CE€0€ U APYTUM JIFOJISIM.

Tpynosoe

VYBaxaroumii Tpya, pe3ynbTarhl TPyAa, TPYJOBYIO COOCTBEHHOCTb, MaT€pHAJIbHBIE PECYpPChl U CPEACTBA
CBOM W JIpYI'MX JIIOJIed, TPYJOBbIE U MPO(eCcCHOHAbHBIE JOCTHKEHHUSI CBOMX 3E€MIISIKOB, UX COLMAJIbHO
3HAYMMBIN BKJIAJl B Pa3BUTUE CBOETO IIOCEIIECHHUs], Kpasi, CTPaHBbI.

[IposiBasitonuii cOpMHUPOBAHHBIE HABBIKU TPYAOIIO0US, TOTOBHOCTh K YECTHOMY TPY.y.

VY4acTBYIOIIMI NPAKTUYECKA B COLMAIBHO 3HAYMMOM TPYIOBOU JEATEIBHOCTH PA3HOTO BUAA B CEMBE,
IIKOJIE, CBOEM MECTHOCTH, B TOM YHCIIE OIUIAYMBAEMOM TPYJE B KAHUKYJSPHBIE MEPUOABI, C YUETOM
COOJIIOJIEHUSI HOPM TPYJIOBOTO 3aKOHOJATEIbCTBA.

CriocoOHBIN K TBOPYECKOM CO3MAATENIHHON COIMAIBHO 3HAYUMOW TPYJIOBOM NIEATEILHOCTH B PA3THMYHBIX
COLMAJIBHO-TPYAOBBIX PpOJIAX, B TOM YHUCJIE IPEAIPUHUMATEIBCKON JEATEIBHOCTH B  YCIOBMAIX
CaMO3aHATOCTH WM HAEMHOI'O TpyZa.

OpHUEHTHUPOBAHHBI HA OCO3HAHHBIM BBIOOP cdepbl TPYIOBOHM, MpohecCUOHATHHOW NESITEIbHOCTH B
pPOCCUICKOM OOIIECTBE C YYETOM JIMUHBIX KU3HEHHBIX [IJIaHOB, IOTPEOHOCTEN CBOEH ceMbH, OOLIeCTBa.
Beipaxkaroluii  0CO3HaHHYI0 TOTOBHOCTb  MOJy4YeHHs mpodeccuoHalbHOro  oOpa3oBaHMs, K
HENPEpPhIBHOMY OOpa30BaHMIO B TEUEHUE >KU3HU KaK YCJIOBHUIO YCHEIIHOM Npo(ecCHOHATBHOU U
OOIIIECTBEHHOM JIEATEIHLHOCTH.

[Tonumaromuii  creuuuKy TPyAOBOM AESATENBHOCTH, PETYyJIMPOBAHUS TPYIOBBIX  OTHOILECHUI,
caMo00pa3oBaHUs u npodhecCUOHAIBHOM CaMOIOATOTOBKHU B WH(pOpPMAIIMOHHOM
BBICOKOTEXHOJIOTHYECKOM OOIIECTBE, TOTOBBIA YUUTHCSI M TPYIUTHCSI B COBPEMEHHOM OOIIECTBE.

DKOJIOTHYECKOE

Bolpakatouii ¥ I€MOHCTPUPYIOIIUKA CHOPMUPOBAHHOCTh SKOJOTMYECKOM KYJIBTYphl HAa OCHOBE
IIOHUMAaHHUs BIUSHUS COLMAIBHO-DKOHOMUYECKUX IPOLIECCOB HA OKPYIKAIOLIYIO IPUPOJAHYIO CPENY.
[IprMeHsOmM 3HaHUS COUMAIBHBIX U €CTECTBEHHBIX HAYK IS PELICHUS 3a/1a4 10 OXPAaHE OKPYKAOLIEN
CPEBL.




Bripaxxarommii A€ TeIbHOE HENPUITUE TEUCTBHUM, TPUHOCAIINX BPEL IPUPOJAE, OKPYKAIOIIEH CpEIE.
3HaAOMMUN U MPUMEHSIONMNN YMEHUS pa3yMHOro, OEpeKJIMBOrO MPHUPOOINOJIH30BAHUS B OBITY, B
OOIIIECTBEHHOM MPOCTPAHCTBE.

Nmerommin ¥ pa3BUBAOIIMH ~ ONBIT  DKOJOTMYECKHM  HANPABJIECHHOM,  IPUPOJOOXPAHHOU,
pecypcocbeperaronieit AesITeIbHOCTH, YYACTBYIONIUN B €r0 MPUOOPETEHUHU APYTUMH JIFOIbMHU.
[To3naBarenbHO | JleATeNbHO BhIpaXaloluil MO3HABATEIbHBIE UHTEPECHl B PA3HBIX MPEAMETHBIX 00JIACTIX C YYETOM CBOMX
e CIIOCOOHOCTEH, TOCTKCHHUH.

OO6nanaromuii NpeICTaBICHUEM O HAYYHOW KapTHHE MHUPaA C YY€TOM COBPEMEHHBIX JOCTHKEHUN HAYKH U
TEXHUKHU, JOCTOBEPHOUN HayYHOU UH(POPMAIIUU, OTKPHITUSIX MUPOBOM U OT€UECTBEHHON HAYKH.
Bripaxxaromuii HaBbIKH apryMEHTUPOBAHHOW KPUTUKHA AaHTUHAYYHBIX NPEACTABICHUN, UJIEW, KOHUECTIIUN,
HAaBBbIKM KPUTHUYECKOTO MBILIIJICHUS.

Co3Haromuii 1 apryMEHTUPOBAHHO BBIPAYKAIOIINI MOHMMAHWE 3HAYCHUS! HAYKW, HAYYHBIX JIOCTUKECHHI B
KU3HH POCCUUCKOro OOIIecTBa, B OOECrneYeHUH ero Oe30MacHOCTH, B TyMaHUTapHOM, COIUAIBHO-
PKOHOMHUYECKOM pa3BUTHU Poccuu B COBpEMEHHOM MUDE.

Pa3BuBaromuii 1 NPUMEHSIONMNA HABBIKM HAOJMIOJCHUM, HAKOIUICHUS M CcUCTeMaTu3aluu (HakToB,
OCMBICJICHUS OIbITa B €CTECTBEHHOHAYYHOW M T'YMaHUTApHOW 00JIaCTSIX MO3HAHUS, UCCIIEN0BATEIbCKON
JIESITETbHOCTH.

Pa3znen |l. COAEP KAHUE KYPCA
«buoJiorusi: No3HaHUe *KUBOT0»
(buoJsorus, 10 kaacc)

BBenenue (1 yac).
Lenu u 3amaun 3JIEKTUBHOTO Kypca. AKTyaiau3alus paHee MOJYyYEeHHbIX 3HAHUM MO paznenam Ouosoruu: MosjekyisipHas
OHOJIOTHS, OCHOBBI T€HETHKHU.
Pemenne 3amau no reme « OCHOBHBIE CBOMCTBA KUBOTO. CHCTEMHAs OPTAaHU3ALMS )KU3HID.
Pa3zpnen 1.
Pemenue 3aga4 no teme «MoJiekyasipHas 6uosiorus» (6 4acos)



Tema 1.1. Xumnueckuii coctaB kjeTku. Heopranudeckue BeniecTna.

XHUMHUYECKHE DJIEMEHTBI U UX pOJib B KJleTKe. HeopraHnueckue BelecTBa U X POJIb B KU3HEAEATEIBHOCTH KJIETKUA. Bona B
KJIETKE, B3aUMOCBSI3b €€ CTPOEHUS, XUMUUYECKHX CBOMCTB M OHoOJOrHyecKor posiu. Colnu HEOpraHWMYeCKUX KHUCIOT, UX BKJIAJ B
o0ecrnieueHne KU3HEACITETFHOCTH KIETKU U ToJIIepKaHue romeoctasa. Monsl B kieTke, nx GyHKIuu. OCMOTHYECKOE JaBICHHUE U
Typrop B kjieTke. bydepHbie cuctembl KIeTKH.

Tema 1.2. XMMH4YECKHH COCTAB KJIETKH. YTJeBOALI. JIMMUALI.

VYrieBoJibl B JKU3HENESTEIBHOCTH PACTCHUM, >KUBOTHBIX, TpuOOB U Oaxktepuil. CTpyKTypHbIE U (PYHKIHMOHAIbHBIC
0COOEHHOCTH MOHOCAXapUJI0B U JArcaxapuioB. buononumepsl - noaucaxapuibl, CTpOEHUE U OMOJIOTHYECKas pOib.

XKupsl 1 munub1, 0COOEHHOCTH UX CTPOCHHUS, CBSI3aHHbBIE C (PYHKIIMOHAIBHOW aKTUBHOCTHIO KIIETKHU.

Tema 1.3. Xumnueckuii cocraB kjieTtku. beaku.

Opranuyeckue BellleCTBa KJIETKU. buomonumepsl — Oenku. CTpyKTypHasi opraHu3anusi OelKoBbIX MoJiekys. CBolcTBa
OenkoB. /leHaTypauus u peHaTypauus — OMOJIOTHYECKHU cMbICT U 3HaueHue. DyHKIMU OeKOBBIX MOJIeKy1. DepMEeHThI, UX POJb B
o0ecreyeHnun mpoLeccoB Ku3HenearenpHocTi. Knaccudpukanus pepmeHToB.

Tema 1.4. Xumnueckuii coctaB KieTku. HykjienHOBbIe KMCJIOTBI.

HyxnenHoBble KUCTOTHI, UX poib B kieTke. Mctopus usyuenus. JJHK — monekyna XxpaHneHust HacieICTBEHHOW HHPOpMaLUU.
Crpyxkrypnas opranuzanus JJHK. Camoyasoenue JIHK. PHK, ee Buabl, 0cOOCHHOCTH cTpOeHUS U PYHKIIMOHUPOBAHMUSI.

AT® — OCHOBHOW aKKyMyJsiTOp 3HEpruu B kieTke. OcOoOEHHOCTH cTpoeHusi MoJjeKyabl U QyHkuuu ATO. Burtamunsl,
CTPOEHHUE, UCTOYHUK MOCTYIUICHUS U POJIb B OPraHU3ME U KIIETKE.

Hemoncmpayuu: vonens JIHK u PHK, tabmuie! «I'eHeTndeckuii koa», «Meio3y», MoaeIu-aniIiKaluy, HITIOCTPUPYIOIIHE
3aKOHBI HAaCJIEICTBEHHOCTH, IEPEKPECT XPOMOCOM; XPOMOCOMHbIE aHOMAJIUU Y€JIOBEKA U UX (PEHOTUIMHUECKHUE MTPOSBICHUS.

Jlabopamopnsie pabomot.

JI.P.Ne 1 «OOHapykeHH€e JTUTTHUOB C TIOMOIIBIO0 KaUeCTBEHHON PEaKIIUmy.
JL.P.Ne 2 «OOHapy>keHHE YTIIEBOIOB C TIOMOIIHI0 KAUECTBEHHOM PEAKITUI.
JLLP. Ne3 «OGHapy»keHre OJIKOB ¢ IIOMOIIbIO KaY€CTBEHHON PEAKITUNY.

Paznen 2.
Pemenue 3aga4 no reme «Iuronorus» (11 gacos).

Tema 2.1. lluTosiorus Kak HayKa.
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IIpeamer, 3amauyd M METOIABI COBPEMEHHOM UMUTOJIOTMHM. MECTO IUTOJOTMH B CHCTEME €CTECTBEHHOHAYYHBIX U
Ounonoruueckux Hayk. Mcropus pa3BUTHS IUTONOTHS. TEOpEeTHUIECKOE U MPAKTUIECKOE 3HAUYCHUE IIUTOJIOTHUYECKUX UCCIIEOBAHUN
B MEJUIIMHE, 3PABOOXPAHEHUH, CEILCKOM XO35MCTBE, JeJIe OXpaHbl IPUPOBI U APYTUX cpepax 4eToBEUECKOMN €ATETIbHOCTH.

Ucropust otkpeiTHe kieTku. Kierounas teopusa. OCHOBHBIE MOJIOKEHUS MEpBOM KiaeTouyHOM Teopun. CoBpeMeHHas
KJIETOYHAs TEOPHS], €€ OCHOBHBIE MOJOKEHUS U 3HAUEHUE JJIs1 PA3BUTHSI OMOJIOTHH.

Tema 2.2. CTpoeHue KJIETKH U €€ OPraHoOMU/IbI.

[1na3marnueckas MmemOpaHa u o0osoyka KieTku. CTpoeHne MeMOpaHbl KiIeToK. [[pOHMKHOBEHHE BEIIECTB Yyepe3 MeMOpaHy
KJIETOK. Buapl TpaHcmopTa BeLIECTB dYepe3 IMTOIUIa3MaTHUECKyl0 MeMOpaHy KIETOK (ITacCCUBHBIM M aKTUBHBIM TPaHCIIOPT,
HK30LHUTO3 U S3HAOLUTO3). OCOOEHHOCTH CTPOEHUS 000JI0UEK MPOKAPUOTUUECKUX U 3YKAPUOTHUECKUX KIIETOK.

[{uTonna3zMa u ee CTPyKTypHbIE KOMITIOHEHTHI. OCHOBHOE BEILIECTBO LIUTOIJIA3MBbI, €T0 CBOMCTBA U (DYHKIIUU.

Snpo unHTepdazHON KiIeTKH. XHMMUYECKHUH COCTaB M CTPOEHHE sapa. 3HAUEHHUE sApa B OOMEHE BEUIECTB U Iepenaye
reHETUYECKON MHPOopMaIK. SApBIIIKO, 0COOEHHOCTH CTPOCHUS U (PYHKIIMH. XPOMOCOMBI, IOCTOSTHCTBO YUCIA U (POPMBI, TOHKOE
ctpoenue. [lonsitue o kapuoTune. ["angouIHpINA U AUMIIOUTHBIA HAOOPBI XPOMOCOM.

Amnmapat I'onpmxu. CTpoeHue, pacrojoKeHUe B KJIETKaxX >KMBOTHBIX M PACTeHHMH, QyHKIMU anmnapara ['oibIKu: CUHTE3
MOJINCAXAPHUIOB U JIMIIUJOB, HAKOIJIEHUE U CO3PEBAHUE CEKPETOB (OENKH, TUNUABI, MOJUCAXapUbl), TPAHCIIOPT BELIECTB, POJIb B
(bopMHUpPOBaHUH IJIA3MATHYECKOW MeMOpaHbl U TU30coM. CTpoeHue U GyHKUHUU JTU30COM.

Onnomnazmatuyeckas cetb (DIIC), ee tumbl. OCOOEHHOCTH CTPOEHUs arpaHyJispHOM (TJIagKoM) W TrpaHyJIIpHOU
(epoxoBaroit) IIIC. 3nauenue ranaakoit IIIC B cuHTe3€ MOMMCAXapUI0B U JUNUAOB, UX HAKOIUIEHUU U TpaHCIOpPTE. 3alluTHAs
¢byukiusa DI1C (U301 U HEUTpaIU3alys BPeAHBIX IS KIeTku BeiecTB). Oynkiuu mepoxoBaroi IIIC (yuactue B cCMHTE3€
OE€JIKOB, B HAKOTJIEHUU OEJIKOBBIX TPOYKTOB M X TPAHCIIOPTE, CBSI3b C IPYTUMHU OPraHOUIaMU U 000TI0YKON KIIETKH).

Pubocompl, 0cOOEHHOCTH CTPOCHUS U pOJih B OnocuHTe3e Oerka. [Tompubocomsl.

Bakyoiu pacTUTENbHBIX KJIETOK, X 3HaYeHue, cBsa3b ¢ DIIC.

[TnacTuapl: JITEWKOIIACTHI, XJOPOIUIACThI, Xpomoruiactel. OcobenHocTu, ctpoenrne u ¢yakiuu miactun. JIHK mmactun.
[Ipoucxoxaenune xJI0poracToB. BzanMHoe npeBpalieHue miacTus,.

MutoxoHapun, CTpoeHue (Hapy’KHasi U BHYTpEeHHssE MeMOpaHbl, kpucthl). Mutoxonapuansubsie JJTHK, PHK, pubocomsl, nx
poJib. OYHKIIMU MUTOXOHAPUN. [ UIOTE3bI O MPOUCXOXKICHUA MUTOXOHAPHUM. 3HAaUEHHE BOSHUKHOBEHHUS KHCIOPOJHOTO JAbIXaHUS
B ABOJIIOIU Y.

Knetounsii neHTp, ero crpoerne u ¢pyHkiun. OpraHouasl ABmkeHus. Kinetounble BKIIOYEHHUS] — HEMOCTOSHHBIA OpraHOU
KJIETOK, 0OCOOCHHOCTH U (DYHKITHH.
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Tema 2.3. ®otocunres.

OOmeH BeniecTB U 3Hepruu. [IoHATHE O IITACTUYECKOM U SHEPTETUYECKOM OOMEHE.

®ortocunre3. CBeToBast 1 TeMHOBas (ha3bl (POTOCHHTE3a, OCHOBHBIE MPOIIECCHI, MPOUCXOIAIINE B 3TH (Ppa3bl. OCHOBHBIE UTOTH
cBeToBO (ha3el - cuHTe3 AT®, BBIACneHue kuciopoma. dorodochopunupoBanne. CymmapHOe ypaBHEHHE (OTOCHHTE3A.
[lepBuunbie mpoaykThl QorocuHTe3a. DOTOCHHTE3 W ypoXKail CeIbCKOXO3AUCTBEHHBIX KynbTyp. IlyTH mOBBbIIIEHUs
IIPOAYKTUBHOCTH CEJIBCKOXO35MCTBEHHBIX pacTeHuU. K.A. TuMHpsA3E€B 0 KOCMUYECKOW POJIM 3€JIEHBIX PACTEHUU. XEMOCUHTE3 U
€ro 3Ha4EHUE B IIPUPOJIE.

Tema 2.4. JHepreTudeckuii 00MeH.

DHepreTudyeckuii oOMeH B KJIETKE M €ro OMOJIOTMYECKUIH CMBICI. DTalbl 3HEPTETUYECKOro 0OMeHa, IPUYPOYEHHOCTh ITUX
MPOLIECCOB K ONPEJIETICHHBIM CTPYKTYpaM KJIeTKH. 3HaueHue MUTOXoHApuil 1 AT® B sHepreTrueckoM oOMeHe.

Tema 2.5. Buocunres Geska.

buocuHTe3 0eNKOB B KIIETKE U €ro 3HaueHue. Poiib TeHOB B OMOcHHTE3€ 0elIKoB. [ eHeTHYecKuil Ko U €ro CBOMCTBA. DTallbl
OnocuHTe3a Oenka. Peakiuum MartpudyHoro cuHtesa. Perymsius cuHre3a OenkoB. I'€H-peryssrop, reH-oneparop, CTPyKTypHbIE
reHbl, UX B3aumojencTBue. [Ipunumn oOpaTHON CBSI3M B peryasiuuu pyHKIMOHUPOBaHUS reHOB. COBpEMEHHbIE NPEICTABICHUS O
IIPUPOJE TEHA.

Tema 2.6. Tunsl 1e1eHUs KICTOK.

Kv3HEeHHBI UK KJIETKA U ero 3rtamnbl. [loAroToBka KIeTKH K JeleHui0 — uHrepdasa, ee nepuosl (MpeCUHTETUYECKU,
CUHTETUYECKUH, MOCTCUHTETUYECKUI ). buonornyeckoe 3Hauenne natepdaspl. Anonto3. MUTOTHYECKUHN ITUKIT.

AMUTO3 U ero 3HaueHue. MuUTO3 - HUTOJOTHYECKasi OCHOBAa 0ecroioro pasMHoxeHus. da3pl MUTO3a, UX XapaKTEPUCTHKA.
CrpyKTypHblE U3MEHEHUS U (PU3UOJOTHYECKHE OCOOEHHOCTH OPraHOMIOB KJIETKU BO BpPEeMsl MUTOTHUYECKOTO jAesieHus. BepereHo
JIeJIeHUs], CTPOCHHE U (PYHKIIMU HUTEH BepeTeHa. bruonornyeckoe 3HaueHne MUTO3A.

Meiio3 - nMrosoruyeckas OCHOBa IMOJOBOrO pa3MHOkeHHs. [lepBoe aenenue meios3a, ero ¢asbl, UX XapaKTEpUCTHKA.
VYMeHbllIeHHE YHciia XPOMOCOM Kak pe3yJibTaT MepBoro jeieHus. Bropoe neneHue wmeiio3a, (aspl, MX XapaKTepUCTHKA.
buonornueckoe 3HaueHue Meno3a.

Tema 2.7. BecnoJjioe 1 M0J10BO€ pa3MHOKeHHE.

®opmbl U CIIOCOOBI pa3MHOKEHHUSI OpraHu3MoB. becnosioe pa3MHOXXeHHE, €ro BUbI U 3HaueHue. [lomoBoe pa3MHOKeHUE, €To
BUJbl U 3BOJIONUMOHHOE 3HaueHue. OOmias XapaKTepUCTHKAa M OCOOEHHOCTH Pa3MHOXKEHHS OCHOBHBIX TIPYII OPraHU3MOB.
Pa3BuTre My>»XCKUX M dKEHCKHX ITOJIOBBIX KJIETOK Y )KUBOTHBIX U PACTEHUM.

Tema 2.8. OHTOreHe3 — HHAMBUAYAJIbHOE PA3BUTHE OPTAHU3MOB.
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OnnopoTBopeHue u ero Tumbl. OMIONOTBOPEHUE U PA3BUTHE 3apOJbIIIA Y KUBOTHBIX. OCHOBHBIE 3Tallbl 3MOPHOHAIBHOIO
pa3BUTHs JKMBOTHBIX. B3anmonencTBHE 4YacTeld pa3BUBAIOLIErOCS 3apoAbllid. DHOT€HETMYECKHHM 3aKOH, €ro COBPEMEHHAs
uHTepnperauus. IlocTamOpruoHanbHOE pa3BUTHE. BpeaHoe BIMSHUE AalKOroJid, HUKOTHMHA, HAPKOTUKOB, 3arps3HEHUS
OKpPY’Karolllel Cpe/ibl Ha pa3BUTHE 3apOAbIIIa )KMBOTHBIX M YEJIOBEKA.

OOmiasi  xapakTepucTMKa ¥  OCOOGHHOCTH pPa3MHOXKEHHUSI BHPYCOB, OakTepuii, BOJOpOCIEH, MOXO000pa3HbIX,
NaropOTHUKOOOPa3HbIX, TOJIOCEMEHHBIX, TOKPBHITOCEMEHHBIX, TPUOOB U JUIIaWHUKOB. CMeHa (a3 B dKU3HEHHOM LIUKJIE.

Jlemoncmpayuu: cXemMbl SHEPTETUYECKOro 0OMeHa U (DOTOCHHTE3A.

Jlabopamopnvie pabomoi:

JI.P.Ne 4 «[1na3monu3 1 Aemia3Moiin3 B paCTUTETLHOMN KIETKE).

Pa3jnen 3.
Pemenue 3aga4 nmo reme «I'eneruka» (15 gyacon).

Tema 3.1. He3aBucumoe Hacjiel0oBaHHe IPU3HAKOB.

[Ipeamer, 3agaun U MeTonbl TeHETHMKU. OCHOBHBIE pa3lenbl NeHEeTUKH. MecTo T€HEeTHMKU cpeau OMOJIOTMYECKHX HayK.
3HaueHHEe TEHETUKHM B pa3paboTke MpoOjeM OXpaHbl NPHUPOABI, 3APABOOXPAHEHUS, MEIULMHBI, CEJIbCKOTO XO35HCTBA.
IIpakTH4eCKO€ 3HAUEHNE TEHETUKH.

I'. Mennenbp — OCHOBOIOJIOKHUK T€HETHUKU. MeTo/1 reHeTUYECKOro aHanusa, padpadotanusid I'. Mengenem. I'eneTnueckas
cuMBOJIMKA. [TpaBuita 3anmcy cxeM CKpelnBaHus.

HacnegoBanue nmpu MOHOTMOPHIHOM CKpellMBaHUM. JIOMMHAHTHBIE U peliecCUBHbIE Npu3Haku. IlepBwiii 3akoH Mennens -
3aKO0H €IMHO00pa3usi THOPUIOB TIEPBOTO MOKoJeHUs. BTopoit 3akoHn MeHens - 3aK0oH paciierieHus. [IpaBuio 4ucToTsl ramer.
[{uTonornvyeckue OCHOBBI PACIICIIIICHUS! TPU MOHOTHUOPUIHOM CKpemuBaHuu. CTaTUCTUUECKHMN XapaKTep pacuierieHus.

[Tonstue o renax m amensx. @eHorun u reHorun. l'omo3urora m rerepos3urora. PaciiemsieHue npu BO3BPATHOM U
AHAIM3UPYIOLIEM CKPEIMBAHUH.

HacnenoBanue mpu quruOpugHoM ckperntuBanuu. HeszaBrucrumoe KOMOMHUPOBAHKME HE3aBUCHUMBIX Map MPU3HAKOB - TPETUH
3akoH Mennens. [{utomornueckre 0OCHOBBI HE3aBUCUMOT'O KOMOWHUPOBAHUS TIap MPU3HAKOB.

Jlemoncmpayuu: peuierka [lennera, 0MOIOrUYECKU MaTepua.

Tema 3.2. BzaumoaeicTBue a1J1eJIbHBIX H HEAJIeJIbLHBIX T€HOB.

Hacnenosanue nmpu B3anMOJEWCTBUU aJUIENbHBIX TeHOB. [JomuHupoBanne. Henonnoe nomuHupoBanue. KogomMHupoBaHue.
CBepx1oMUHUpPOBaHUE. MHOKECTBEHHBIN aJIIIETU3M.
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B3aumogeiictBue  HeayuienbHbIX TeHOB. HoBooOpaszoBanust mnpu  ckpemuBaHuU. (OCOOCHHOCTHM  HACJEIOBAHMS
KOJIMYECTBEHHBIX Mpu3HaKoB. KommimMeHntapHocTh. Onucrtas. Ilonmumepus. MHoxecTBeHHOE JaeicTBUE TIeHOB. [Ipumepsl
MHO>KECTBEHHOTO JIEUCTBUS T€HOB. BO3MOKHBIE MEXAHU3MbI OOBSCHEHUS ATOTO SIBIECHUS. [ €HOTHI KaK LEJOCTHAsI HCTOPUYECKU
CJI0KMBLIASICSA CUCTEMA.

Jemoncmpayuu: puCyHKU, WUTFOCTPUPYIOIIUE B3AUMOACHCTBHE AJJIEIBHBIX U HEAJJIEIbHBIX T€HOB

® OKpackKa SIroJl 3eMJITHUKH IPU HETIOJHOM JTOMHUHUPOBAHUU;

® OKpackKa Mexa y HOPOK IPH IIEHOTPOITHOM JIEVCTBUU I'EHA;

® OKpacKa BEHYHMKa Y JIbHA — IPUMEP KOMIJIEMEHTAPHOCTH;

® OKpacKa IUIOJa Y THIKBBI IIPY SMACTATUYECKOM B3aMMOJECHCTBUU IBYX F€HOB;

® OKpacKa KOJIOCKOBOH YEIIIYH y OBCa — IIPUMED MOJTUMEPHH.

Tema 3.3. XpoMocoMHasi TEOPHUS HACJIEICTBEHHOCTH.

SIBNeHHE CUEIUIEHHOTO HaclIeJOBaHMsI U OIPaHUYEHHOCTh TpeThero 3akoHa Menzens. 3Hauenue pabor T.I'.Moprana u ero
IIKOJIbl B M3YYEHHUH SIBJICHUSI CLEIJIEHHOTO HacienoBaHus. KpoccuHrosep, ero OMonoruyeckoe 3HaueHue. ['eHeThuecKkue KapThl
xpoMocoM. OCHOBHBIE€ TOJIOKEHHUS XPOMOCOMHOM TeopuH HaclieAcTBeHHOCTH. Bikman mkonsl T.I.Moprana B pa3paboTky
XPOMOCOMHOW TEOPUU HACIIEICTBEHHOCTH.

Hemoncmpayuu: MOIENU-aNIUIMKALAKA, WUIIOCTPUPYIOLME 3aKOHBl  HACIEACTBEHHOCTH, IIEPEKPECT  XPOMOCOM;
T€HETUYECKUE KAPTHI XPOMOCOM.

Tema 3.4. I'eneTnka noJa.

I'enetuka nona. [lepBuyHbIe 1 BTOPUYHBIE TTOJIOBBIE PU3HAKU. XPOMOCOMHAs TEOPHUS OIPEIEIICHUS 10J1a. ['OMOraMeTHbIN U
reTeporamMeTHsIi noj. Tumsl onpeaesneHus noja. MexaHu3M NoaJiepxKaHusi COOTHOIIeHus nojoB 1:1. HacnenoBanue npusHaKoB,
CLICIIJICHHBIX C IOJIOM.

Jlemoncmpayuu: cxeMbl CKpEIIMBAHKS HA TPUMEPE KIACCHUECKOU reMO(pMINK U JAIbTOHU3MA YeJI0BEKa.

Jlabopamopnwie pabomoi:

JI.P.Ne 10 «Onipenenenue reHOTUIA TIJI0I0BOM MYIITKH JPO30(UIIbI 10 (HEHOTUITY .

Tema 3.5. 3akoHOMEpPHOCTH U3MEHUYHBOCTH.

N3menunBocth. Kiaccudukanus n3MEHYMBOCTH € TIO3UIIANA COBPEMEHHOM T€HETHKH.

®enotunuueckas (MoaupUKalMOHHAs U OHTOTCHETHWYecKas) M3MeH4YMBOCcTh. Hopma peakuuu u ee 3aBUCHMOCTh OT
reHotuna. CTaTucTU4eckue 3aKOHOMEPHOCTH MOJU(PUKAIMOHHON N3MEHYMBOCTH; BApUALIMOHHBIN PSII U BapUAllMOHHAS KPUBAs.
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I'enoTunuueckass (KOMOMHATHMBHAasT M MyTallMOHHAs) W3MEHUYMBOCTh. 3HA4YCHHE KOMOWHATUBHOM WM3MEHUYMBOCTH B
OOBSICHEHUU HBOJIOLMOHHBIX MPOIECCOB, CEIEKIIMU OPraHU3MOB. MyTallMOHHAsT W3MEHYMBOCTb, €€ BHUIbl. MyTanuu, Hux
npuunabl.  Knaccudukanus MyTanuid MO XapakTepy HW3MEHEHUs TeHoThma (TeHHBIE, XPOMOCOMHEIE, TE€HOMHEIE,
uurorazmatuyeckue). IlocnencTBust BIMSAHUST MyTareHOB Ha OpraHu3M. Mepbl 3alllUThl OKPY>Kalolel Cpelbl OT 3arpsi3HECHUs
MyTareHaMH. 3aKOH TOMOJIOTHYECKHUX PAJIOB B HaclieICTBeHHOM n3MeHunBoct. H.W. BaBunoBa. DkcnepuMeHTaIbHOE MOTyYeHUE
MYTaLHAMN.

Tema 3.6. I'eHeTHKA UeIOBeEKAa.

I'enetnka yenoBeka. YelnoBeKk Kak OOBEKT T€HETHUYSCKUX HCCIACAOBAHWUM. MeEToabl M3yUeHUs HACIEACTBEHHOCTH YEJIOBEKa:
reHeaJOTHUECKUM, OJIM3HEIIOBBINA, IIMTOTEHETUYECKUN, THOPUIN3AIIUS COMAaTHICCKHUX KIIETOK.

HacnencrBennbie 00JIe3HH, WX pacIpOCTpaHEHHWE B IMOMYJIANUAX YeloBeKa. Mepbl TpoPHIAKTHKA HACICACTBEHHBIX
3aboJyieBaHU 4ejoBeKka. BpenHoe BIMSHME aJKOroJisg, HUKOTHHA M HAPKOTHYECKUX BEIECTB Ha HACJICJACTBEHHOCTH 4YEJIOBEKA.
Meauko-reHeTH4eCKOe KOHCYJIbTUPOBaHUE. KpUTHKa paCUCTCKUX TEOPUM C MO3UIIUN COBPEMEHHOM T'€HETHKH.

Jemoncmpayuu: tabnuna «CUMBOJIBI POJIOCIOBHOIY, PUCYHKH, WLIIOCTPUPYIOIIUE XPOMOCOMHBIE aHOMAJIMKM YEJIOBEKa U
uX (DEHOTUNTHYECKUE MPOSBICHUS

Y4eOHO-TeMATHYECKNH TIJIAH

Ne HaumenoBanue Koun- B Tom yncne
n/n pasziesioB u TeM BO | [IpaKTUYeCKHE DopMBI paGOTHI
1acoB 3aHATUS
1 | Beenenue. 1 - Jnarnoctuka, TECTUPOBAHUE.
2 | Pemenue 3aga4 1mo teme 6 5 [IpakTUKyM MO pEIICHUIO 3a7a4.
«MounekynspHas
OnoIoTHsY [IpoBepka 3HaHUN, YMEHUN M HABBIKOB IMOJYYCHHBIX MPU HU3yUYCHUHU
TeMbl «Pelienne 3a1a4 o MoJICKYJISIPHOU OUOJIOTHN.
3 | Pemenue 3ama4 o teme 11 9 [IpakTUKyM MO PEMIEHUIO 3a7ay.
«luTronorus»

IIpoBepka 3HaHWN, YMEHUN W HABBIKOB IIOJYYEHHBIX IPU HU3yYECHUH
TeMbl «Pelenne 3a1a4 no UTOJIOTUNY.
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4 | Pemienue 3a1a4 no teme 15 13 [IpakTUKyM O pEmIECHUIO 3a7a4.
«I'eneTuka»
[IpoBepka 3HaHWN, YMEHUH W HABBIKOB MOJYYEHHBIX INPU U3YYECHUU
TeMbl «Pelrenne 3a1a4 o reHeTUKe.
5 | 3auér no Kypcy 1 - [IpoBepka 3HaHWI, YMEHUN U HABBIKOB, MOJYYEHHBIX NPU U3yYCHUU
«Pemenne 3axad o 3JIEKTUBHOTO Kypca «Pemienue 3agad no oo1eii Ononorumn»
o01uieit 6MoJorun»

Tembwt pechepamog:.
¢ ['eHeTHKA: UICTOPHUS U COBPEMEHHOCTb.

L4 MCTOI[BI HU3Yy4YCHUS HACJICACTBCHHOCTH YCIIOBCKA.

e [‘eHeTHMYECKAs MEUIIMHA: 11Iary B Oyaylee.

e UeM omacHbI OJIM3KOPOICTBEHHBIE OpaKu?

e /I3y4yeHue 1 MporHo3npoBaHUE HACIIEIOBAHNs KOHKPETHOIO ITPU3HAKA B CBOEH CEMBE.
e I3ydyenue nposiBaeHUsI NPU3HAKOB y IOMAITHUX MUTOMIIEB.

Pa3nea |1l. TEMATUYECKOE INTAHUPOBAHUE

Ne Tema 3auarTusa

Kon-Bo wacos Jlata mpoBeaeHus

1 | Beenenue. OObEKT U3yueHUs OMOJIOTHH.

1

2 | JlJaboparopHas pabota : «MexaHU3MBbl peryJIsiiun

Paznen 1. Pemenne 3axa4 no reme «MosekyasipHas 6uosiorusi» (6 yacos)

3 | XUMHUYECKHI COCTaB KJIETKU. YTJIEBOAbI. JINITHIbI. 1

4 | JlTaboparopHas pabota «OOHapyXeHHUE JTUMUI0B C TOMOIIBIO 1
Ka4ECTBEHHOW PEaKLIUM.

5 | JJaGoparopnas pabota «OOHapyKEeHHE YTIAEBOJAOB C IIOMOIIHIO 1

Ka4eCTBEHHOU PEaKLUm».
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6 | Xumudeckuii coctaB KiIeTKH. benaku. 1
«OOHapyxeHre 0ETKOB C TTOMOIILI0 KAYeCTBEHHOW PEAKITHI.
7 | Pemienue 3aganuii no teme:. HykienHOBbIE KHCIOTHI. 1
8 | Pemenue 3ananuii no teme:. HykinenHoBsie kucinoTel. ATO. 1
9 | Pemienue 3aaHui MMOBBIIIIEHHOMN CII0KHOCTH IO pa3feiy: 1
«MonexynsipHast OUOJIOTHSI.
Pa3znen 2. Pemenue 3aga4v nmo teme «lurosorus» (11 yacos)
10 | LHutonorus kak Hayka. Kimetounas Teopusi. 1
11 | Pemenue 3ampanuii o teme:. CTpoeHUE KIETKU U €€ OpPTraHOU/IbI. 1
12 | JJaGopaTtopHas paboTa: 1
«Ilmazmonu3 u Aemna3Mon3 B paCTUTEITLHON KICTKE
13 | Pemenue 3amanuii o reme:. PoTocUHTES. 1
14 | Pemenue 3aanuii Mo TeMe:. DJHEPreTUIECKU OOMEH. 1
15 | Becnionoe 1 10JI0BOE pa3MHOXKEHHE. 1
16 | Pemenue 3amanuii o teMe « TUMBI IeJIEHUA KJIETOK. MUTO3) 1
17 | Pemenue 3amanuii mo reMe buocunres Oeinka. 1
18 | Pemenue 3amanuii mo Teme [lonoBoe pazMHOkeHUE. Meiio3. 1
19 | Pemenue 3aganmii no reme «MHAMBUAYanbHOE pa3BUTHE 1
OpPTaHU3MOB.»
20 | Pemenue 3a1aHuii NOBBIIIEHHOM CJIIOKHOCTH IO pa3Aeiy: 1
«uTonorus»
Pasnen 3. Pemenne 3aga4 mo teme «I'eneruka» (15 yacos)
21 | Hayka renetuka. Ucropus passutus. I'. Menzaens. 1
22 | Pemenne reHETHYECKUX 3a/1a4 HA MOHOTHOPHUIHOE CKpEIIMBaHNUE. 1
23 | PemeHue reHeTHYECKHUX 3a71a4 Ha TUTHOPUIHOE CKPEIIMBaHUE. 1
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24 | PemeHre TCHETHUCCKHUX 3a/1a4 Ha aHATIM3HPYIOIIEe CKPEIIMBaHUE. 1
25 | B3zaumonencTBue reHoB. 1
26 | Pemenre reHeTHUECKUX 3a/1a4 HA HETIOJTHOE TOMUHUPOBAHHE. 1
27 | OnpeneneHue rpyni KpoBU YeI0BEKa — 1
IpUMEP KOJJOMUHUPOBAHHMS aJIJICIIBHBIX T'CHOB.
28 | Pemenvne KOMOMHUPOBAHHBIX 3a7a4. 1
29 | XpoMocOMHas TeOpus HACIEACTBEHHOCTH. 1
30 | Pemenmne reneTMYeCKUX 3a71a4 Ha CIICTUICHHOE HACJIETOBAHUE 1
IPU3HAKOB.
31 | 'enetnka moua. 1
32 | CocTaBieHue poIOCIOBHOM. 1
33 | 3aKOHOMEPHOCTH U3MEHUYHUBOCTH. 1
34 | I'eHeTHKa YelIOBEKA. 1

Hrtoro: 34 gyaca
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HNPUJIOXEHHUE

TemaTnuyeckoe NJIaHUPOBaHUe y4eOHOr0 MaTepuaJia
JJ1eKTUBHOTI0 Kypca «Pemenne 3agau nmo oomeit omosorum» B 10 kiacce
€ NCNOJIb30BaHUEM 000py10BaHus HeHTpa « Touka poctay»

Ne Tema Coneprxanue LeneBas Komn- OCHOBHBIE BH/JIBI Hcnonb3oB
n/n yCTaHOBKa BO | JEATeNbHOCTH 00YYaroIInXCs aHue
ypoka 4acoB Ha ypOKe/BHEYpOUHOM obopynoBa
3aHATUH HHS

Pasnen 1. Pemenne 3ana4 no reme «MouiekyJisipHasi ouojiorus» (2 yaca)

1 | Xumunueckuii JILP.Ne 1 BrrsicHUTE 1 OnpenenstoT aKTUBHOCTb JlaTumk
cocTaB KieTku. | «M3yueHue YCIIOBHS TIePOKCUAA3HI CITFOHEI, OTNITHYECK
benku. (bepMeHTaTHBHOM AKTUBHOCTH HU3MEPSIIOT ONTUYECKYIO oit

AKTUBHOCTHU CJIFOHBD) (dhepMeHTOB IJIOTHOCTh PACTBOPOM IJIOTHOCT
u
2 | XuMuyeckui JLP. Ne 2 [Tonmyauts 1 | IIpuroroBnenune JaTamk

COCTaB KIJICTKH. «BI)IZ[CJ'IGHI/IC 1 OYHCTKa npenapar roMorcHara 06pa3ua, pH




Hyxneunoseie | AHK u3 knerox OUYHMILEHHON 00paboTKa IeTepreHTamMu,
KHUCJIOTBHI. pacTeHui» JHK OCaXJIeHHE
HYKJICOIIPOTEHUIOB, OUUCTKA
JHK
Pa3znen 2. Pemenue 3aga4 no teme «lurosorus» (8 yacon)
Crtpoenue JLP. Ne 3 JoxazaTtb 1 | ToroBsT npenapartsl, JaTuux
kiaetkn u e€ | «BnusHME ocMmoca Ha 3aBUCUMOCTb HU3MEPSIOT OOBEKTHI, AIIEKTPOII
OpraHOW/IpI. TypropHO€ COCTOSIHHE Typropa oT paboTaroT ¢ AATYUKOM, POBOIUMO
KJIETOK» WHTEHCUBHOCT 00pabaThIBaIOT pe3yabTaThl | CTH,
51 OITBITA JIMHEHKa
OCMOTHYECKHX
MPOIIECCOB
Crtpoenue JLP.Ne 4 BrisicHUTD 1 | CobGupatot ycraHoBky mis | JaTuuk
kietkn u e€ | «CpaBHeHHE poIb OTIbITa, PaboTaIoOT C BJIQYKHOCT
OpTaHOU/IBI. ¢ hy3nOHHOM KYTHKYIIBI 1 IATINKOM, 00pabaThIBAaIOT | W BO3IyXa
CIIOCOOHOCTH npoOKu B Ppe3yJIbTATHI OIBITA
KJIETOYHOW MEMOpaHbBI U | 3alluTe OT
KJIETOYHOU O00JIOUKH» | HCHapeHHs
BOJIBI C
MOBEPXHOCTH
KOpHEHN U
KITyOHeH
Crtpoenue JLP.Ne 5 Habaronats 1 | IIpurorosneHue Muxkpock
kietku u e€ | «llna3zmonus u MJ1a3MOJIN3 U MUKpoOnpenapara, or, Habop
OpraHoOW[bI. JeTIa3MOJIN3 B JEeTIa3MOJIN3 00paboTKa peakTHBaMH, IS
PacTUTENHHOM KIETKEe» | B KIIETKE paboTa ¢ MUKPOCKOIIOM npenapup
OBaHUs
®DoToCHHTES. I"a3oBbIe 3 PeKThI Hoxa3zaTth 1 | Hab6mogator JaTauku
¢dorocuHTE3A. BBIJICJICHHE JIEMOHCTPAIMOHHBIH OTBIT, | KHCIOPOJ
KHCJIOpOJIa U 3apHCOBBIBAIOT CXEMY a, pH
MIOTJIOIICHHE YCTaHOBKH, UKCHPYIOT
YTIEKHCIIOTO XOJI U pe3yJIbTAThI OIbITA
raza npu
doTocunTe3e
®doTtocuHTE3 JLP. Ne 6 BrisiButh 1 | Cobuparor ycTaHOBKY s | JlaTdauku
«OrmpeneneHue nporecc OTIBITa, H3MEPSIIOT KHCIIOPOJ
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UHTECHCUBHOCTHU bukcamu MoKa3aTeju Cpeasbl, a, pH
mporecca (hpuKcaIun YTIEKUCIIOTO (ukcupyrot u
YTJIEKUCIIOTO Ta3a ras3a BOIHBIM aHAIN3UPYIOT PE3YIIBTATHI
KJIETKaMH BOJIOPOCITH pacTeHUEM IO
XJIOPEILIBI» casury pH
8 | Dueprernueck | JL.P. Ne 7 JoxazaTth 1 | CobuparoT ycTaHOBKY, Jatauk
uii OOMEH. «Bpinenenue BBIJICTICHUC paboTaroT C JaTYNKAMHU, TemIepaT
YTJIEKUCIIOTO Ta3a U YTJIEKUCIIOTO 00pabaTbIBatOT pe3ynbTatsl | ypbl, pH
TEIJIOTHI IPOXIKEBBIMU | Ta3a OITBITa
KJICTKaMu IIpr TCIUIOTHI IIPpU
OpOKEHUNY CIIMPTOBOM
OposkeHUN
9 | Tumel nenenust | JL.P. Ne 8 Onucath 1 | IIpuroraBnuBaroT Mukpock
KJICTOK. «[ToBeeHre XpOMOCOM | U3MEHECHUS BpPEMCHHbBIE om, Habop
IPU MUTOTHYECKOM XPOMOCOMHOT MUKPOIIPENapaTsl, U3y4aroT | MUKPOIIpE
JIETICHUH B KJIETKaX 0 ammapara UX TI0JT MEKPOCKOIIOM, 1aparos,
pacTeHuiD» pU MHUTO3€ 00pabaThIBalOT pe3yNbTaThl | HAOOP
HaOJIOIeHU JUTS
npenapup
OBaHUS
10 | Iomoroe JLP.Ne 9 Ornucath 1 | IIpuroraBimBaioT Muxkpock
pasmHoxenue. | «[loBexeHre XpoMOCOM | U3MEHEHUS BpPEMCHHbBIE o, Habop
Meiios. IpU MEHOTHYECKOM XPOMOCOMHOT MHKpOIIpEnaparsl, U3y4arT | MHKPOIpE
JICTICHUH B KJICTKaX 0 anmapara UX TI0JT MUKPOCKOIIOM, aparos,
pacTeHMID» npH Meiio3e 00pabaThIBalOT pe3yNbTaThl | HAOOP
HaOJIIOIEHUI IS
npenapup
OBaHUS
Pazgen 3. Pemenne 3aaa4 mo teme «I'eHeTtuxay» (1 uac)
11 | I'eneruka nona | JI.P. Ne 10 Hayuurbcs 1 | HzyyaroT nox Mukpocko
«Omnpenenenne pacno3HaBaTh MHUKPOCKOIIOM TTIOCTOSIHHBIC | 11,  Habop|
TE€HOTHIIA IIJI0I0BOI (beHoTHITHYeCK MUKpOIIpEnaparsl, MHKPOIIPE
MYIIKA IpO30(QUIBI 0 | He IPH3HAKU paboTarot ¢ 1aparos,
beHoTHITy» Ha N300paKCHUSIMH,

HaATYpaJbHBIX
npernaparax u
OTIpeeTISATh

00pabaThIBalOT PE3yIbTATHI
HaOIIO e HUH
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BO3MOXHEBIC
TEHOTHITBI

OpraHu3Ma 110
ero eHOTHILY
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