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INOACHUTEJIBHASA 3AITMCKA

Pabouas nporpamma 31ekTUBHOIO Kypca «Cuctema OMOJIOrHYECKUX 3HAHUI) COCTaBJIEHA HA OCHOBE:!

- @enepa’abHOTO rOCYIapCTBEHHOT0 00Pa30BaTEILHOTO CTAHIApTa CPEIHEro oomero oopazoBanus (yTB. npukazoM MUHHCTEpCTBA 00pa30BaHUs U
Hayku P® ot 17 mas 2012 r. N 413) ¢ usmenenusmu Ha 12 aBrycra 2022 r.

- OdenepaibHONM 00pa30BaTEIIBHOM MPOTPaMMBI cpeHero 0o1ero oopasoBanus ot 18.05.2023 Ne371

- OcHOBHOI1 00111€00pa30BaTENBLHOM MPOTrpaMMBI cpeHero ooiero oopaszoBanuss MAOY Yepsumierckoit COL

- YuebOnoro miana MAOY Yepsumesckoit COIL, yrBepknenHoro npukazoM aupektopa Kumskopoir H.A. ot 30.08.2023 roga Ne 296-O/] u
cornacoBanHoro 30.08.2023 rona Ha 3acenanuu Y npasistouiero copera MAOY Yepsumesckoit COL npoTokosn Nel2

- [Iporpammel Bociutanust MAOY Yepsumesckoit COL aBTopckoit mporpammel 1o 6uonoruu I'.M. Ipimmmna, O.B. Cabnaunoii- buonorus 11
Kacce. Yrinyonennslii yposenb noj peaakuueii B.K. lllymuaoro, I.M. [IpiMmmna. M., [IpocBemenue, 2017 rox.

MPOrPaMMBbI SJIEKTUBHOTO Kypca «OCHOBBI MOJIEKYJISIpHOM reHeTuKn», aBTop M.K. HypOekos.

Jis peaMzanuy MPOTrpaMMBl MCTOJIB3YIOTCS yueOHuKu «buonorusal0-11 kmace» M., Ilpocsemenue, 2020 rox mis o6meoOpa3oBaTEIbHBIX
yupexaeHuii non peaakmueii akagemuka B.K. [llymuoro u npodeccopa I'. M. Jlpimmuia
Ha n3ydenue npenmera B yueOHOM I1aHe OTBeAeHO 1 yac B Hepenro, 34 yaca B rof.

Paznea |.
NVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS JIEKTUBHOI'O KYPCA
1.1. IInanupyemsble 0Opa3oBaTe/ibHbIE Pe3yJIbTAThI

[IpennaraemMslii 2IeKTUBHBIN Kypc MpeaHa3HadyeH ams yqanmxces 10 kimacca u paccunTaH Ha 34 yaca. DIEeKTUBHBIN Kypc yriayOssier 6a30Bble 3HaHUS
1o OMOJIOTHH U HampaBjieH Ha (JOPMUPOBAHKE U PA3BUTHE OCHOBHBIX YU€OHBIX KOMIETCHIIUN B XO/I€ PEIICHNU OMOTOTHYECKUX 3a]1ay.

Konyenyusa npoepammul xypca 3axirodaeTcsi B TOM, 4To €€ pa3paboTka CBsizZaHa ¢ pa3pabOTKOW CHUCTEMBI CIEIHATIM3UPOBAHHON MOJATOTOBKH
(mpodunibHOTO OOYUEHHUST) B CTAPIIMX KJaccaxX M HAIMPaBJICHO HA PEAM3allUI0 JIMYHOCTHO - OPUEHTUPOBAHHOTO MpoIlecca, TPH KOTOPOM MaKCUMAaIbHO
YYHUTBIBAIOTCSI MHTEPECHI, CKIIOHHOCTH, M CIIOCOOHOCTH CTaplIeKiIacCHUKOB. OCHOBHOM aKIIEHT Kypca CTaBUTCS HE Ha TPHOPUTETE COJECP)KaHUS, a Ha
MIPUOPUTETE OCBOCHUS YYAIIUMHUCS CIIOCOOOB JCHCTBUM, HE HAHOCS yHIepOd CaMOMY COJIEPXKAHHWIO, T.. PA3BUTHIO MPEAMETHBIX M MEKIPEIMETHBIX
KOMIIETEHIINH, YTO HAXOAUT OTPAXKEHUE B KOHTPOJIBbHO-U3MEPUTENbHBIX MaTepranax EI'D.

Axmyanvrocms TaHHOTO JJIEKTUBHOTO Kypca MOJKPEIUIIeTCS MPAaKTHUYECKON 3HAYMMOCTBIO M3YyYaeMBIX TEM, YTO CIOCOOCTBYET IMOBBIIICHUIO
MHTEpeca K MO3HAHUIO OMOJIOTUU U OPUEHTHPYET Ha BHIOOP mpoduuid. Y oOydaromuXxcs CKIIaIbIBaeTCs MEPBOE MPEACTABIEHUE O TBOPUECKON HAYUHO-
HCCIIEIOBATENIbLCKON IEATENIbHOCTH, HAKAIJIMBAKOTCS YMEHUS CAMOCTOSITENBHO PACIIUPATH 3HAHUS.

Axmyansnocms yMEHUS peliaTh 3a/laddl Mo OMOJOTHH BO3pPACTaeT B CBsI3U C BBeaeHueM EI'D mo Ouonoruu, a Takke C TeM, 4TO HeoOXO0IuMO
MIPUMEHATH 3HAHUS Ha MpakTUKe. Pemenne 3agad mo OMOI0THN 1aeT BO3MOKHOCTH JIyUIlle MO3HAaTh (DyHIaMEHTaIbHbIE 00IMEeONOIOTHYECKUE TOHATHS,
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OTpaXkarolllie CTpoeHHe U (QYHKIIMOHUPOBAHHE OHOJOTHYECKHX CUCTEM Ha BCEX YPOBHSIX OpraHHU3al[MH KU3HU.

Pemenne 3amau mo OMONOTHM MO3BOJIAET TaKXKe YrIAyOUTh W 3aKpeNuTh 3HAHMS MO pazfenaMm  obmeld Ouosoruu. OTpoOMHYIO Ba)XXHOCTh B
HEMpPEepPHIBHOM 00pa30BaHUU MPHOOPETAIOT BOMPOCHI CAMOCTOSITENbHON PabOThI yYalIuXcs, YMEHHE MBICIUTh CAMOCTOATEIBLHO M HaXOAUTh PELICHHE.
Cozparorcst ycinoBUs AJIi MHAUBHUIYATBHOM U TPYMIOBOM (OpPM IESATENBHOCTH YUaIUXCS.

Ocobennocmamu npoepammel Kypca SBISETCS TECHAsl CBSI3b €ro0 COAEP)KaHUS C YpOKaMu oOImIeil OHOJIOTHM U COOTBETCTBHE TPeOOBaHUAM
I'ocynapcrBenHoro cranaapra. I[logbop marepuanoB Juisl 3aHSATHI OCYILECTBIISIETCS. HA OCHOBE KOMIIETEHTHOCTHO - OPUEHTHPOBAHHBIX 3aJaHM,
HAIpaBJICHHBIX HA pa3BUTHE TPEX ypOBHEH 00YYEHHOCTHU: PEIPOAYKTUBHOTO, IPUKIATHOTO U TBOPUYECKOTO.

Lenvio kypca aensemca:
O060061eHue, cucTeMaTi3alus, pacliupeHne u yriyoieHne 3HaHUi ydanmxcs 00 OCHOBHBIX OMOJNOTHYECKUX 3aKOHOMEPHOCTAX; (OPMUPOBAHUE
HABBIKOB PEIICHHs] OMONOTUYECKUX 3a7ad Pa3IMYHbIX THIIOB.
3aoauu:
1. ®opmupoBaHHe CUCTEMBI 3HAHUH 110 OCHOBHBIM 3aKOHAM OHMOJIOTHH.
2. ®opMupoBaHNE YMEHUH M HABBIKOB PEUICHUS OMOJIOTUYECKHX 33/1a4 PETPOTYKTUBHOTO, TPUKIIAJHOTO U TBOPUECKOTO XapaKTepa.
3. OtpaboTKa HaBBIKOB TPUMEHEHHS TCHETUIECKUX 3aKOHOB.
4. ®opMupoBaHUE MMOTPEOHOCTH B TPUOOPETEHUH HOBBIX 3HAHHUH U CIIOCO0AX MX MOJIYYCHHUS IMyTeM caMoo0pa3oBaHusl.
bnazooapsa snexmuenomy Kypcy no 6uonozuu 8bInOIHAEMCs HECKOILKO (DYHKYULL:
1. Kypc «Pemenue 3aau no oo1uieit 61uosorumy» nomMoraer 3aKpernuTh U yIIIyOuTh YPOBEHb 3HaHUH ydaIuxcsi o OMOJIOTUH, IPUMEHUTh 3TH 3HAHUS
myTEM pelieHus: OMOIOTHUECKUX 3a]1ay.
2. OcymiecTBIsieTcsl TMYHOCTHO-OPUEHTUPOBAHHBIN 1MOIX0/] B 00y4eHUuU. TO €CTh YUMTHIBAIOTCA WHAMBHyalbHbIE CKIIOHHOCTU U CIIOCOOHOCTH
yUaluxcs U CO3Jat0TCsl YCJIOBUS U1 00y4€HHUS UX B COOTBETCTBUHU € IPO(GECCHOHATbHBIMU HHTEPECAMHU.
B pesynomame npoxooicoenuss npoepammel 21eKmMueH020 Kypca:
Yuawuecs oondrcuvl 3namn:
e OCHOBHbIE MTOHATHS MOJIEKYJISIPHONW OMOJNIOTHH, IMTOJIOTHH Y T€HETUKU;
e OOmue cBeIeHHs O MOJIEKYIJISIPHBIX U KJIETOYHBIX MEXaHW3MaX HACJIeZ0BAaHUs T€HOB U (POPMUPOBAHUS IPU3HAKOB;
e (Creuuguyeckue TEPMUHBI U CUMBOJIUKY, UCIIOJIb3yEeMble MPU PEIIeHUH FeHEeTUUECKUX 3a/4a4 M 33/1a4 110 MOJIEKYJISIpHOM Onosioruu;
e C(Crpoenue u QyHKIIMU OPraHOUIOB KieTku. OCHOBHBIE MON0KeHus kKiaeTounoi Teopun T. [lIBanna u M. Illneiinena;
e XHUMHUYECKUN COCTAB KJIETKHU: OEJIKH, XKHUPHI, YIIIEBOJIbI, HYKJICHMHOBBIE KUCIIOTHI;
e MexaHu3M IPOLIECCOB KU3HEIEATEIHbHOCTH KIETKH: SHEPreTUYeCKHil 0OMeH, IiacTuyecKuit oOMeH: GOTOCUHTE3, OMOCHHTES;
e 3akoHbl MeHnpens, 3akoH Moprana, 3aKOH YHCTOTbI TaMET;
e buonornueckoe 3Ha4€HHUE BCEX MPOLIECCOB JKU3HEACATEINBHOCTH, IIPOUCXOIAIINX B KIIETKE;



L4 q)OpMBI HN3MCHYMUBOCTHU, IPUYIHUHBI UBMCHYHNBOCTH,

L4 AJ'IFOpI/ITMBI pE€UICHUA 3ada4 0a30BOro U MOBLIIICHHOTO YPOBH:A CIIOKHOCTH.

Yuawuecs oonorcnol ymems:
e BricTpanBaTh alropuTM PpELICHUS 3a/lad Ha OCHOBE IOJYYEHHBIX TEOPETHYECKMX 3HAHUN 3aKOHOB I[UTOJIOTUMH, MOJEKYJISpHOW Ouosoruw,
I'CHETHKHY,
e OOBACHATH POJIb FEHETUKU B POPMHUPOBAHUHN HAyYHOI'O MHUPOBO33PEHUS; COAECPIKaHUE FeHETUYECKOH 3a/1auu;
e O000UIaTh U MPUMEHATH 3HAHUS O KJIETOYHOM M OPraHW3MEHHOM YPOBHE OpPTaHU3aINH KU3HH,
e O6001mAaTh ¥ IPUMEHATH 3HaHUSI O MHOI000pa3uu OPraHu3MOB pa3HbIX L[APCTB;
e ComnocTaBisiTh OCOOEHHOCTU CTPOEHUS U (DYHKIIMOHHUPOBAHUS OPTaHU3MOB Pa3HbIX LAPCTB;
¢ YcTaHaBIMBAaTh MOCIEA0BATEIbHOCTh OMOIOTHYECKUX OOBEKTOB, IPOLIECCOB, SIBICHUN;
e YcTaHaB/IMBATh IPUUUHHO-CJIEICTBEHHBIE CBSI3H, JI€1aTh 00001EHNs, TIOMOJIHATh U CUCTEMAaTU3UPOBATh I10JY4EHHbIE 3HAHUS;
e [IpumeHsTh OMOJOrMUYECKUE 3HAHMS B MPAKTUYECKUX CUTyalUsAX (MIPaKTUKO-OPUEHTHPOBAHHOE 3aJjaHKE); IPUMEHITh TEPMUHBI 110 T'€HETHKE,
CUMBOJIMKY IPU PELIEHUH T'€HETHUYECKHX 3a/1au.
e PemaTh 3a/1a4y 0 HUTOJIOTUU 06a30BOr0 YPOBHS U MOBBILIEHHOTO HAa IPUMEHEHNUE 3HAaHUH B HOBOH cUTyaIuy;
e Pemarp 3amaun 1o reHeTHke 0a30BOr0 YPOBHSI U MOBBIILIEHHOTO HA IPUMEHEHNE 3HaHUN B HOBOM CUTYalluy;
e Pemarp 3amauv 1O MOJIEKYJISIpHOM Onosiornu 6a30BOr0 YpOBHS M MOBBIIIEHHOTO Ha IPUMEHEHHE 3HAHUN B HOBOM CUTYallUU;
e lcnonp3oBaTh 001IME MPUEMBI PaOOThI C TECTOBBIMHU 3aJJaHUSIMU  Pa3IMYHOM CII0)KHOCTH, OPUEHTUPOBATHCS B IPOIPAaMMHOM MaTepHale, yMeTbh
4eTKO (hOopMyIHpOBaTh CBOU MBICIIH;
¢ [lonp30BaThCs pa3IMUHBIMU OCOOMSMHM, CIIPAaBOYHOH JITepaTypoil, IHTepHEeT-UCTOYHUKAMHU.

Coz[epxcaHI/Ie IIPpOrpaMMsaI 3JICKTUBHOI'O KypCa BKIIFOYACT 3 OCHOBHEIC pasaeia: peueHue 3aaad Imo MOJ'IGKyTIHpHOﬁ 6I/IOJ'IOFI/II/I, peuieHue 3anaav 1o
UTOJIOTHUH, PCHICHUC 3aaa4d 110 I'CHCTHUKE, TaHHBIC Ppa3AcCiibl ACIATCA HAa TCMbI, U KaXXJasd TEMa JJICKTUBHOI'O KypcCa SABJIACTCA IMPOAOJIKCHHUEM Kypca
OuoJoruu. DICKTUBHBIN KYPC BKIIFOHACT TCOPCTUUCCKHUEC 3aHATHUA U MMPAKTUKYMBI 110 pCUHICHUTO 3a/1a4.

1.2. IlnaHupyeMmble BOCIHTATEIbHbIE Pe3yJbTAThI

[Tnanupyemble pe3yabTaThl BOCHUTAHUS HalleJIEHbl HA IEPCIIEKTUBY Pa3BUTHS U CTAHOBJIEHUS TMYHOCTH 00yyaronierocs. Pe3ynbraTel 1OCTHKEHUS
1LIeJIH, PEeLlIeHus 3a]]a4 BOCIIUTaHUSI JaHbl B (hOpMeE LIEJIEBBIX OPUEHTHUPOB.
IleneBbie OpHEHTHPHI Pe3yJILTATOB BOCIIUTAHUSI HA YPOBHE CPeAHero 001ero o00pa3oBaHus

Hanpasienus XapakTepucTHKH (II0KA3aTEJIN)




I'paxxnanckoe

OCO3HaHHO BBIPKAIOIIMNA CBOIO POCCHMCKYIO TPAKIAHCKYI HJICHTHYHOCTh B IMOJHUKYJIBTYPHOM M MHOTOKOH(ECCHOHATHLHOM
POCCHICKOM 00IIIECTBE, COBPEMEHHOM MHUPOBOM COOOIIIECTBE.

Co3Haromui CBOE CIWHCTBO C HapoJAOoM PoccMu Kak HWCTOYHHKOM BIIACTH W CYOBEKTOM TBHICSUYCIIETHEH POCCHUICKON
rOCY/IapCTBEHHOCTH, ¢ POCCHICKHM TroCyJIapcTBOM, OTBETCTBEHHOCTh 3a Pa3BUTHE CTPaHbI, POCCHUICKOI TOCYIapCTBEHHOCTH B
HACTOSIIEM H Oy TyIIEM.

[MposiBasitOIIKiT TOTOBHOCTD K 3aiuTe POAMHBI, CIOCOOHBIH apryMEHTHPOBAHHO OTCTAMBATh CYBEPCHUTET M JOCTOMHCTBO Hapoja
Poccuu u Poccuiickoro rocyiapcTa, COXpaHsATh U 3allHIATh HCTOPUUECKYIO IIpaBay o PoccuiickoMm rocymapcTse B MPONLIOM U B
COBPEMEHHOCTH.

OpHeHTHPOBAHHBIN HAa AKTHBHOE TPAXKIAHCKOE YIaCTHEC Ha OCHOBE YBaXXCHHS 3aKOHA M MPABOIOPSIKA, IPaB ¥ CBOOO COTPaKiaH,
YBRKCHHUS K HCTOPUYECKOMY M KYJIbTYpPHOMY Hacieauio Poccuu.

OCO3HaHHO W JEATEIBHO BBIPAKAIOIIUN HEMPUATHE JIO00H JUCKPUMHHAIIMM B OOIIECTBE IO COIHAILHBIM, HAIMOHAIBHBIM,
PacoBbBIM, PEIUTHO3HBIM [TPU3HAKAM, TIPOSBICHUI SKCTPEMU3Ma, TEPPOPU3Ma, KOPPYIIIUH, AHTUTOCYJaPCTBEHHOM e TeIbHOCTH.
OOnamaronMii ONMBITOM TPAKIAHCKON CONMATBHO 3HAYMMOMN JCSITEIBHOCTH (IIKOJHLHOM CaMOYIPAaBICHHUH, TO0OPOBOJIBUECTBE,
9KOJIOTMYECKUX, IIPHUPOIO0XPAHHBIX, BOCHHO-TIATPUOTHYECKUX M JP. 00BETUHEHHSX, aKIHsIX, IPOrpaMMax).

[TatpuoTnueckoe

Bripakaroiuii CBOI0 3THOKYJIBTYPHYIO HIEHTUYHOCTb, IEMOHCTPUPYIOLIUI IPUBEPKEHHOCTD K POJIHOM KYJIbTYpE Ha OCHOBE JII00BU
K CBOEMY HapoJy, 3HaHUS €r0 UCTOPUU U KYJIBTYPBHI.

CozHaromuii ce0s maTpUOTOM CBOEro Hapoja U Haponaa Poccuu B Lie0M, AESTENBHO BBIPAXKAIOLIUN YYBCTBO NPUYACTHOCTHU K
MHOTI'OHAIMOHaJILHOMY Hapoay Poccun, k Poccuiickomy OteuecTBy, CBOIO O0IEPOCCUNHCKYIO KYIbTYPHYIO HICHTUYHOCTD.
[IposBistomuil AesTENbHOE 1LIEHHOCTHOE OTHOIIEHHE K MCTOPUYECKOMY U KYJIbTYPHOMY HACHEIUI0 CBOErO M JPYrUX HapOJ0B
Poccun, k HalMOHAIBHBIM CUMBOJIAM, ITpa3JHUKaM, IAMSTHUKAaM, TPaIULUsAM HApOJO0B, IPOKUBAIOIINX B POAHOH cTpaHe — Poccum.
[IposBnstomuii yBaxkeHHe K COOT€YECTBEHHUKAM, ITPOKUBAIOLIUM 3a pyOeKoM, OJAEPKUBAIOLINI UX IIPaBa, 3alIUTY UX HHTEPECOB
B COXPaHEHHMH OOIIEPOCCUICKON KYJIbTYPHON HIEHTUYHOCTH.

JlyxoBHO-
HPaBCTBEHHOE

[IposBrstomnii MPUBEPKEHHOCTh TPAJUIMOHHBIM JTyXOBHO-HPABCTBEHHBIM IIEHHOCTSIM, KyJIbType HaponoB Poccuu (¢ yderom
MHPOBO33PEHYECKOT0, HAIMOHAILHOTO, PEJINTHO3HOIO CAMOOIIPEENIEHNS CEMBH, INYHOTO CAMOOIIPEIEIICHHUS).

JIeNCTBYIOIMI ¥ OLICHUBAIOIINM CBOE ITOBEJICHUE U ITOCTYNKH, MIOBEJIECHHUE U MOCTYIKH APYTHUX JIOJEH C MO3UIHUNA TPAJUIIMOHHBIX
POCCUICKHX JyXOBHO-HPABCTBEHHBIX, COLUOKYJIBTYPHBIX IEHHOCTEN U HOPM C YY4ETOM OCO3HAHMS MOCIEACTBUN MTOCTYIIKOB.
Co3zHaronuil U JesTeNbHO BhIPaXKAIOUINl MTOHMMAHKE IEHHOCTH KaX/10i 4eI0BeYeCKON JIMYHOCTH, CBOOOIbI MUPOBO33PEHYECKOTO
BbIOOpa, CaMOONpeIeTIeHNs, OTHOLLICHNS K PEJTUTUN U PETUTHO3HOM MPUHAICKHOCTH YETIOBEKA.

JIeMOHCTpHUPYIOIIMI yBa)KEHUE K ITPEACTABUTENSIM Pa3JIMYHbBIX 3THOKYJIBTYPHBIX IPYIII, TPAIUIHOHHBIX pelIuruid Haponos Pocenn,
HAIMOHAJILHOMY JIOCTOMHCTBY, PEIMTHO3HBIM YOEXK/IEHUSIM C YIETOM COOJI0ICHNS KOHCTUTYIIMOHHBIX IpaB M CBOOO] BCEX IPax/iaH.
[ToHnMaromuii ¥ JeATEIbHO BhIpAXKAOUMH EHHOCTh MEKPEIUTHO3HOI0, MEKHAIIMOHAILHOTO COTJIacHs JIFOAEH, Pak/1aH, HapOI0B
B Poccun.

CrocoOHBII BeCcTH JAMajor C JIIOJbMHU pPa3HbIX HAlMOHAIBHOCTEW, PEIUTHO3HOM MPUHAAJICKHOCTH, JOCTHUTaTh B HEM
B3aMMOIIOHMMAHUS, HAXOAUTH OOIIME 1IeJH U COTPYIHUYATH JUISl UX TOCTH)KEHUSI.




OpueHTUPOBaHHBINA HA CO3[IJaHHUE YCTOMYMBOM MHOTOJETHON CEMbU Ha OCHOBE POCCHUMCKUX TPAIUIIMOHHBIX CEMEUHBIX 1IEHHOCTEH,
MMOHMMaHUK Opaka Kak COI03a MYXXUYMHBI U JKEHIIMHBI JUIsl CO3JaHUS CEeMbH, POXKACHHUS M BOCHHUTAHUS B HEW NeTell, HEMpUATHUS
HACWJIMS B CEMbE, YX0Ja OT POJUTEIILCKON OTBETCTBEHHOCTH.

Ob6nagaromuii chopMUPOBaHHBIMU IPEICTABICHUSIMHU O POJIM PYCCKOTO M POJHOTO SI3BIKOB, TUTEPATYPhI B )KU3HU YEJIOBEKa, HAPO/Ia,
obmiectBa, Poccuiickoro rocynapcTa, Mx 3Ha4YCHUH B TyXOBHO-HPABCTBEHHOU KyJIbType Hapoaa Poccuu, MEPOBOI KyJIbTypE.
JleMoHCTpUpYyONMI YyCTOMYMBBINA UHTEPEC K YTEHHIO KaK CPEJICTBY O3HAHUS OT€YECTBEHHON U MUPOBOM KYJIBTYPBI.

DCTETUYECKOE

3HAIOMUK U yBaXKAIOUIUH XYyI0’KECTBEHHOE TBOPUYECTBO CBOETO HApOa, IPYTrUX HAPOJOB, MOHUMAIOIIUNA €ro 3HAaYeHHE B KYJIbTYpE.
Kputnueckn oneHUBarOUIMN U I€ATEIbHO IPOSBIISIONIMN TOHUMAHUE SMOLIMOHAIIBHOTO BO3JIEHCTBUS UCKYCCTBA, €r0 BIUSHUS Ha
JYIIEBHOE COCTOSIHUE U MIOBEICHUE JIOJICH.

Co3Harommi U AeSITebHO NPOSBIIAIONINI TIOHUMAaHNUE XYA0KECTBEHHOU KYJIbTYPhl KaK CPEACTBA KOMMYHUKALIUHA U CAMOBBIPAXKEHU S
B COBPEMEHHOM OO0IIIeCTBE, 3HAU€HHE HPABCTBEHHBIX HOPM, IIECHHOCTEH, TPAIUILIUNA B UCKYCCTBE.

OpueHTUpOBaHHBI HAa OCO3HAHHOE CaMOBBIPAKEHHWE B Pa3HbIX BUJAX MCKYCCTBA, XYAOKECTBEHHOM TBOPYECTBE C YYETOM
POCCHICKHUX TPAJAUIIMOHHBIX TYXOBHBIX M HDABCTBEHHBIX IIEHHOCTEH, Ha 3CTETUYECKOE 00YCTPOUCTBO COOCTBEHHOTO OBITA.
Bripaxkaromuii noHUMaHUE LEHHOCTH OTEYECTBEHHOI'0 M MUPOBOIO XYAO0XKECTBEHHOI'O HACJIEAMS, POJIM HAPOAHBIX TPAIULUNA U
HApOJHOI'0 TBOPYECTBA B UCKYCCTBE.

duznueckoe

[ToHnMaromui U BeIpaKaroIIUNA B MPAKTUYECKON IEATEIBHOCTU LIEHHOCTb KHU3HH, 3/I0pPOBbsl U 0€30M1aCHOCTH, 3HaYEHUE JIMYHBIX
YCWINN B COXPaHEHUHU U YKPEIUIEHUH CBOETO 3/J0POBbS, 3A0POBbsI IPYIUX JIIOEH.

Beipakaronuil Ha npakTHKe yCTAaHOBKY Ha 30pOBbIl 00pa3 KU3HU (30pOBOE MUTAHUE, COOIIOAEHNE TUTHEHBI, PEXKUM 3aHATHH U
OTIbIXa, PU3HUECKasi aKTUBHOCTH), CTPEMIICHHE K (PU3NIECKOMY CaMOCOBEPIICHCTBOBAHUIO, COOJTIOJAIOIINI 1 TIPOTIATraH IHP YOI
0e30macHbIi U 37J0pOBbI 00pa3 KU3HU.

[IposBnstomuii co3HaTeIbHOE U 00OCHOBAHHOE HENPUATHE BPEAHBIX IS (PU3MUECKOTO M IMCUXMUYECKOTO 3/I0pOBbS MPHUBBIYEK,
noBeJeHUs (YnoTpebieHIe allkoroJisl, HAPKOTHUKOB, KypeHHE, UTPOBast U MHbIE 3aBUCMOCTH, IECTPYKTUBHOE MIOBEICHNE B O0IIIECTBE
u g poBoii cpene).

CoO:roaronuii nmpaBuiia JMYHON U 00IIECTBEHHOM O€30M1aCHOCTH, B TOM 4KcIiie 0€30acHOro MOBEACHUS B MH()OPMAIIMOHHOM Cpefie.
Pa3BuBaromnuii cBor CiOCOOHOCTH aJaITUPOBATHCS K CTPECCOBBIM CUTYAIlUSM B OOIIIEHUH, B Pa3HBIX KOJIJIEKTUBAX, K MEHSIOIUMCS
COLIMAJIbHBIM, HH(OPMAITMOHHBIM M IPUPOTHBIM YCIOBHUSIM.

JleMOHCTpUpYIOIINKA HAaBBIKU pedIeKCuU CBOEro (PU3MUECKOro U MCUXO0JIOTMYECKOTO COCTOSIHUSA, COCTOSIHUS OKPY’KaIOLIUX JIFOEH ¢
TOUYKHU 3peHHs] 6€30MaCHOCTH, CO3HATEIBHOTO YIPABICHUS CBOUM 3MOLMOHAIBHBIM COCTOSIHUEM, TOTOBHOCTh U YMEHHUS OKa3bIBaTh
MIEPBYIO MOMOIIB ce0€ U APYTUM JIIOJSIM.

Tpynosoe

VYBaxxarouii TpyJ, pe3yibTaThl TpyAa, TPYJAOBYIO COOCTBEHHOCTb, MaTepUabHbBIE PECYpPChl U CPEIACTBA CBOU U JIPYTUX JIIOJEH,
TPYIOBbIE U NIPO(ECCHOHANIBHBIE TOCTUKEHUSI CBOMX 3€MJISIKOB, X COLMAIBbHO 3HAYMMBIA BKJIAJ B Pa3BUTHE CBOETO MOCEJIECHUS,
Kpasi, CTpaHsbl.

[Ipossnstomuii chopMUpPOBaHHBIE HABBIKU TPYAOIIOOMS, TOTOBHOCTh K YECTHOMY TPYILY.

VYyacTByOLIMI NPAKTUYECKN B COLMAIBHO 3HAYUMOW TPYIOBOU JIEATENBHOCTH PA3HOTO BUJIA B CEMbE, LIIKOJIE, CBOEH MECTHOCTH, B
TOM YHCJI€ OTUIAYMBAEMOM TPYZE B KaHUKYJISPHbIE IEPUOBI, C YIETOM COOJIIO/IEHUSI HOPM TPYIOBOTO 3aKOHOIATENIbCTBA.
CrniocoOHBIM K TBOPYECKOH CO3MAATENIHONW COLMAIBbHO 3HAYMMOM TPYAOBOW AEATENbHOCTH B PA3IMUYHBIX COIMAIBHO-TPYIOBBIX
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POJIIX, B TOM 4YHCJIC HpeHHpHHHMaTeHBCKOfI ACATCIIbHOCTHU B YCIIOBUAX CaAMO3aHATOCTU UJIM HAECMHOI'O Tpyaa.

OpueHTHpOBaHHBIN Ha OCO3HAHHBIN BEIOOP chepsl TPYAOBOM, MpodeccuoHaNbHOM AEATENbHOCTH B POCCUHCKOM OOIIECTBE C y4ETOM
JIMYHBIX )KU3HEHHBIX TUIAHOB, MOTPEOHOCTEH CBOCH CEMbH, OOIIECTBA.

Beipakaronuii 0co3HaHHY0 TOTOBHOCTb IOJIy4€HHs TPO(ECCHOHAILHOIO 00pa30BaHMsl, K HEIPEPhIBHOMY 00pa30BaHMIO B TEUCHHE
KU3HH KaK YCIOBHIO YCTICITHON MPO(ECCHOHATBHON U OOIECTBEHHOM eI TeIbHOCTH.

[lonnmaromuii  crequuUKy TPYAOBOM JAEATENBHOCTH, PErYJIMPOBAHUSA TPYAOBBIX OTHOIIEHHM, caMo0Opa3oBaHUA W
npodeccHoHaATLHOM CaMOIIOATOTOBKH B HH(DOPMAIIMOHHOM BBICOKOTEXHOJIOTHUECKOM OOIIECTBE, TOTOBBIA YUUTHCS M TPYAUTHCS B
COBPEMEHHOM OOILIECTBE.

DKOJIOTHYECKOE

Bripakaronuii 1 1eMOHCTPUPYIOHIHNA c(hOPMUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYpPhl HA OCHOBE MMOHUMAHHUSI BIMUSHUS COLUAIBHO-
YKOHOMMYECKHUX IPOLIECCOB HA OKPYKAIOUIYIO IPUPOIHYIO CpENLY.

[Ipumensttomuii 3HaHUS COLIMATIBHBIX U €CTECTBEHHBIX HAYK JUIsl PELICHUs 3a/1a4 110 OXPaHE OKPYXKaroIlel Cpeibl.

Beipaxkaromuil nesreiabHOe HENPUATHE ASUCTBUN, IPUHOCAIINX BPEI IPUPOJIE, OKPYKAIOLIEH cpere.

3HaOMMN{ U IPUMEHSIOIUN YMEHUS Pa3yMHOT'0, O€pEXIMBOrO MPUPOIOIOJIb30BAHUS B OBITY, B 00ILIECTBEHHOM IIPOCTPAHCTBE.
Vmeromuii ¥ pa3BUBAIOLIMM ONBIT 3KOJOIMUYECKH HAIPaBJIEHHOM, NPHPOIOOXPAHHOH, pecypcocOeperaromneil 1esTelbHOCTH,
Y4acTBYIOUIMI B €ro NPUOOPETEHUH APYTUMHU JIFOIbMHU.

ITo3HaBaTenbHOE

JleaTenbHO BBIPAKAIOIIMK I103HABATEIbHBIC HHTEPECHl B PAa3HBIX INPEAMETHBIX O0JIACTSX C YYeTOM CBOMX CHOCOOHOCTEH,
JOCTUKCHHUM.

OO6nanaromuii NpeACcTaBIeHUEM O HayyHON KapTUHE MUpPA C YYE€TOM COBPEMEHHBIX JOCTH)KEHUH HayKH M TEXHUKH, JOCTOBEPHOM
Hay4yHOM MH(OpMaLMU, OTKPHITUSIX MUPOBOI M OTEUECTBEHHOM HAayKH.

BeIpaxaromuil HaBbIKM apryMEHTHUPOBAHHON KPUTUKU AHTHHAYYHBIX NPEIACTaBICHUM, UIEH, KOHLENIUN, HABBIKM KPUTUYECKOIO
MBIIIUICHHUS.

CozHaromuii 1 apryMEHTUPOBAHHO BBIPAKAIOIIMN NOHMMAaHUE 3HAYCHMsI HAyKU, HAY4YHBIX JOCTH)KEHUN B KU3HU POCCHICKOTO
oOmiecTBa, B o0ecrieueHnr ero 0e30MacHOCTH, B TYMaHUTAPHOM, COIMAIbHO-PKOHOMHYECKOM pa3BUTHH Poccuu B cOBpeMEHHOM
MHpe.

Pa3BuBaronii ¥ NpPUMEHSIOIIMM HaBbIKM HAOMIOJCHUM, HAKOIUIEHWS W CHCTEMaTu3allud (DaKTOB, OCMBICIEHUSI OIbITa B
€CTECTBEHHOHAYYHOM U I'yMaHUTapHOW 001acTsIX MO3HAHUS, UCCIIEJOBATEIbCKOM IeTEIbHOCTH.




Pazgen |1. COAEP) KAHUE DJIEKTUBHOI'O KYPCA
«Pemenue 3axa4 o oomei 6HOJIO0ruM»
(BuoJorus, 10 kiacc)

Beenenue (1 uac).

Ienu u 3amaum 3IEKTUBHOTO Kypca. AKTyalu3alus paHee MOJTYYeHHBIX 3HaHHWM 1o paszaenam Ouosoruu: MounekynsipHas OUMOJOTHS, OCHOBBI
TEHETUKH.

Pemrenue 3anau no reme «OCHOBHBIE CBOMCTBA ®KUBOT0. CHUCTEMHAsi OpraHu3aIus XU3H.

Pazpea 1.
Pemenue 3a1a4 no reme «MoutekyasipHasi 6uosiorus» (6 4acoB)

Tema 1.1. Xumnueckuii coctaB kjieTku. Heopranuveckue Bemecrna.

XHUMHUYECKHUE 3JIEMEHTHI U UX pOJib B KJIeTke. Heopranuueckue BemecTsa U UX poJib B AKU3HEEATEIbHOCTH KJIETKU. Boga B KeTke, B3auMOCBSI3b €€
CTPOCHHS, XUMUYECKHX CBOMCTB U OHojormueckoi ponu. Conu HEOPraHMYECKUX KHUCIOT, UX BKJIAJI B OOeCHedeHHe KU3HEAEATEIbHOCTU KICTKH U
nojaaep>kanue romeocrasa. Monsl B kietke, ux pynkuuu. OCMOTHYECKOE JaBICHHUE U TYpProp B KieTke. byepHbie cucTeMbl KIETKH.

Tema 1.2. XUMHUYECKHH COCTAB KJIETKH. YIJeBOAbI. JIunuabl.

VYTIeBobl B KU3HEACATEIILHOCTH PACTECHHUM, )KUBOTHBIX, TPHOOB U Oaktepuii. CTpyKTypHBIE U (yHKIIMOHATIBHBIE 0COOEHHOCTH MOHOCAXapHJIOB U
nucaxapuioB. buononumepsl - moiarcaxapuibl, CTpOEHUE U OMOJIOTUYECKAs POJlb.

JKupb! 1 mUIUABI, 0COOEHHOCTH UX CTPOSHHSI, CBSI3aHHBIC C (DYHKIIMOHAIBHOW aKTHBHOCTBIO KJIETKH.

Tema 1.3. Xumuueckuii coctaB kieTku. beaku.

Opranuyeckue BeliecTBa KJIeTKU. buononumepsl — 6enku. CTpyKTypHas opraHu3anus OelKoBbIX Mojekyid. CoiicTBa OenkoB. [leHaryparus u
peHatypanus — 6MoJIOrn4ecKuil cMbIci U 3HaueHne. OyHKIMK 6eIKoBbIX MOJIeKyl. DepMeHThI, UX POJIb B 00ECTIE€YEHNH MTPOLECCOB KU3HEAEATEIbHOCTH.
Knaccudukanus pepmMeHTOB.

Tema 1.4. Xumnuecknii coctaB Ki1eTku. HykjiemHOBBIE KHCIOTBI.

HyxnennoBbie kucioTel, ux poib B kierke. Mcropus msyudenus. JJHK — monekyma xpanenus HacneactBeHHOM uH(opmaiuu. CTpyKTypHas
opranuzanus JJHK. Camoynsoenue JIHK. PHK, ee Buabl, ocobeHHOCTH cTpOeHUS U PYHKIIMOHUPOBAHUSL.

AT® — OCHOBHOM aKKyMyJATOp SHepruu B kietke. OcoOEHHOCTH CTpoeHUs MOoieKkyabl U QyHKiuun AT®. Buramunsl, crpoeHne, UCTOYHUK
ITOCTYIJIEHUS U POJIb B OPTaHU3ME U KIIETKE.

Memoncmpayuu: wmonens JIHK w PHK, Tabmuupr «['enerndueckuit kom», «Meio3», Moaenu-aniUIMKAIluN, WUTFOCTPUPYIONIHE 3aKOHBI
HACJIEICTBEHHOCTH, IEPEKPECT XPOMOCOM; XPOMOCOMHBIE aHOMAJIUHU Y€JI0BEKA U UX (EHOTHIINYECKHUE TPOSIBICHUS.

Jlabopamopuwvie pabomot.

JL.LP.Ne 1 «M3yuenue pepMEeHTaTUBHOM aKTUBHOCTH CIIOHBDY.
JI.P.Ne 2 ««Bsraenenue u ounctka JJHK n3 knerok pacteHuin»
Konumponvnas paboma no pazoeny «Monekyaapuas ouonozusny.



Pazpea 2.
Pemenne 3a1a4 no teme «llurosorus» (11 yacos).

Tema 2.1. lluTos10rUs KaK HAyKa.

IIpenmer, 3aaun U METO/bl COBPEMEHHOW LIUTOJOTMH. MECTO LIUTOJOTMHM B CUCTEME €CTECTBEHHOHAYUYHBIX M OMOJIOrMYecKUX Hayk. Mcropus
pa3BuUTHA LUTONIOTUA. TeopeTnueckoe U MPaKTUIECKOE 3HAUYEHUE LIUTOJIOTUYECKUX UCCIIEI0BAaHUI B MEUIIMHE, 3/[paBOOXPAaHEHUH, CEJIbCKOM XO35ICTBE,
JieTie OXpaHbl MPUPOJIBI U IPYTHX cepax 4eTOBEUECKON e TEIIbHOCTH.

Hcropus otkpsiTue kietku. Kiterounas reopus. OCHOBHBIE MOJI0KEHUS [IEPBON KJ1€TOUHOM Teopuu. CoBpeMEHHasl KJIETOYHAsI TEOPHS, €€ OCHOBHbIE
MIOJIOKEHHS ¥ 3HAUYEHUE JUIS Pa3BUTHS OMOJIOTHH.

Tema 2.2. CTpoeHHe KJIETKH U €& OpraHou/jbl.

[Ina3maruyeckass memOpaHa U obosnouka KieTku. CtpoeHne mMeMOpaHbl KieTOK. [IpOHMKHOBEHHE BelIecTB uepe3 MeMOpaHy KIeTOK. Buabl
TPAHCHOPTA BEILECTB Yepe3 LUTOIUIa3MATHYECKYl0 MeMOpaHy KJIETOK (TMACCHBHBIN M aKTUBHBIA TPAHCHOPT, 3K30LUTO3 M 3HAOLUTO3). OcoOEHHOCTH
CTPOEHUS 000JI0YEK MPOKAPHUOTHUECKUX U 3YKAPUOTUYECKUX KIIETOK.

[{uToruiasma u ee CTpyKTypHbIe KOMIIOHEHTbI. OCHOBHOE BEIIECTBO IIUTOILIA3MBI, €r0 CBOMCTBA U (PYHKIIUH.

Snpo naTepdazHON KIETKH. XUMUYECKHA COCTaB M CTPOSHHE si/ipa. 3HAYCHHE sApa B OOMEHE BEIIECTB U Nepeaade TeHETHIECKONW HH(POpMAIIHH.
S npbIKO, 0COOEHHOCTH CTPOEHUS U (HYHKIIMHA. XPOMOCOMBI, TIOCTOSTHCTBO YKcia U (OpMBbI, TOHKOE cTpoeHue. [lonsTre o kapuorune. ["annonansii u
JUTUIOUTHBIN HAOOPBI XPOMOCOM.

Anmnapat ['onpmxu. CTpoeHne, pacojoXKeHHe B KIIeTKaX )KUBOTHBIX U pacTeHHUH, pyHKIMK anmnapara ['oJIb/pKU: CHHTE3 OJAMCAaXapHI0B U JIUIUI0B,
HaKOIJICHUE U CO3pEBAaHUE CEKPETOB (OeNKH, JMIHU/BI, IMOJHUCcCaXapy/ibl), TPAHCIIOPT BELIECTB, POjib B (POPMUPOBAHMM IIa3MaTHUECKON MeMOpaHbl U
m3ocoM. CTpoeHHe U QYHKIIUH JTU30COM.

Oupomnazmarudeckas ceth (JI1C), ee Tunbl. OcCOOEHHOCTH CTPOEHUS arpaHy/sipHON (IW1aakoi) u rpanyispHoil (mepoxosatoit) JIIC. 3Hauenue
rnagkoil OIIC B cuHTE3€ moaucaxapuaoB U JIMIKIO0B, UX HAKOMJIEHUH U TpaHcnopre. 3amuTHas GyHkius D1IC (n30s1us u HeWTpanu3anus BpeIHbIX
114 K1eTku BenecTs). @ynkiuu mepoxoaToit JIIC (ydactue B cMHTE3€ OEIKOB, B HAKOIJIEHUHU OEJIKOBBIX IPOAYKTOB U UX TPAHCIIOPTE, CBSI3b C APYTUMU
OpraHOMJIaMH M 00O0JIOUKOU KIIETKH).

PubGocombl, 0cOOEHHOCTH CTpOEHUS U POJIb B OnocuHTe3e Oenka. [lommprnGocoMmel.

Baxyonu pacTuTeNnbHBIX KIETOK, MX 3Ha4eHHE, cBs3b ¢ DIIC.

[TmacTuapl: JIEHKOMIACTBI, XJIOPOIUIACTHI, XpoMmoruiacTel. OcobeHHocTH, cTpoeHue W ¢yHkumu miactua. JHK mmactua. Ilpoucxoxxaenue
XJIOpOIUIacTOB. B3auMHoOe NpeBpaleHue MIaCcTHI.

MUTOXOHAPHH, CTpOCHUE (HapyXHas U BHYTpEHHssI MeMOpaHnsbl, KpucTbl). Muroxonnpuansasie JJHK, PHK, puGocomsl, ux ponb. OyHKIUU
MUTOXOHIpUH. [ MIIOTE3bI O MPOUCXO0XKIEHUN MUTOXOHAPUN. 3HaYEHNE BOSHUKHOBEHHS KMCIOPOIHOIO AbIXaHUS B 3BOJIIOLUH.

Krnerounslii neHtp, ero ctpoenue u GpyHkuuu. OpraHou/ sl ABHKeHUs. KieTouHble BKIIOUEHNS — HETIOCTOSHHBIN OpraHou KJIETOK, 0COOEHHOCTH
1 QYyHKIUH.



Tema 2.3. ®orocunres.

OOmeH BemecTs U 3Hepruu. [IoHsATHE O IUIACTUYECKOM U SHEPreTUYECKOM OOMEHE.

dotocunTe3. CBeroBast U TeMHOBas (a3bl (POTOCHHTE3a, OCHOBHBIE MPOLECCHI, TpoucXoaduie B 3TH (a3bl. OCHOBHbIE UTOT'M CBETOBOM (ha3bl -
cure3 AT®, Beienenue kuciopopa. dorodpochopunuposanune. CymmapHoe ypaBHeHHE (orocuHTe3a. IlepBuuHble HPOAYKTHI (POTOCHHTE3A.
@DOTOCHHTE3 U YpO)Kail CEIbCKOXO3ANUCTBEHHBIX KyNbTYp. IIyTu moBbIIEHNS TPOJYKTUBHOCTH CEIbCKOXO034MCTBEHHBIX pacTeHuil. K.A. Tumupszes o
KOCMHMYECKOU POJIX 3€JICHBIX PACTEHUNH. XEMOCUHTE3 U €0 3HaYCHUE B IIPUPOJIE.

Tema 2.4. JHeprerudeckuii 00MeH.

DOHepreTuyecknii OOMEH B KJIETKE M €ro OMOJIOTMYEeCKUH CMBICH. ODTambl HHEPTeTHUYECKOr0 OOMEHa, MPHYPOUYEHHOCTh ATHX MPOIECCOB K
OIpeJIeJIEHHBbIM CTPYKTYpaM KJIETKU. 3HaueHne MUToXoHApuil 1 AT® B sHepreTuueckoM oOMEHe.

Tema 2.5. buocunres 0enka.

buocunTe3 OenkoB B KieTKe U ero 3HayeHue. Posib reHoB B OnocuHTe3e OenkoB. ['eHeTHueckuit Ko U ero cBOMCTBa. JTanbl OMOCHHTE3a Oerka.
Peakiun matpuuHoro cuntesa. Perymsuus cunresa 6enkoB. I eH-perynsatop, reH-onepaTop, CTpyKTypHbIE I'eHbl, UX B3aumojeiicTBue. Ilpuniun o6paTHoil
CBSI3U B PeryJsiluu (YHKIMOHUPOBaHUS reHOB. COBpEMEHHBIE TIPEACTABICHUS O IPUPO/JIC TeHA.

Tema 2.6. Tunsl ge1eHUs KIETOK.

JKu3HEHHbIM LUK KJIETKH W ero stanbl. [loaroToBka KIETKM K JENEHUI0 — HHTepda3a, ee mepuojbl (IPECUHTETUYECKUM, CUHTETUYECKUH,
MOCTCUHTETHYECKUH ). bruonoruueckoe 3Hadenne uaTepdaspl. Amonto3. MUTOTHYECKUH IHUKJI.

AMUTO3 U ero 3HaueHne. MUTO3 - IIUTOIOTHYECKas OCHOBA OECIIONIOro pa3MHOKeHuUs. Da3bl MUTO3a, UX XapakTepucTUKa. CTPYKTYypHbIE H3MEHEHUS
U (pU3HONIOTHYECKHE 0COOEHHOCTH OPraHOMJIOB KJIETKU BO BpeMsl MUTOTHYECKOTO JiefieHus. BepeTeHo neneHus, crpoeHre U GyHKIUN HUTEH BepeTeHa.
buonoruueckoe 3HaueHNE MUTO3A.

Meiio3 - muTonoruyeckast OCHOBa MOJIOBOT0 pa3MHOXKeHUs. [lepBoe nenenue meiosa, ero (asbl, X XapaKTepUCTHKA. Y MEHBILIEHHE YUCIIa XPOMOCOM
KaK pe3ynbTar nepBoro jJeneHus. Bropoe nenenue Meiios3a, gasbl, UX XapakTepucTuka. buonornueckoe 3HaueHue meiiosa.

Tema 2.7. Becnosoe u 10J10BO€e pa3MHOKeHHe.

®opMBl U CHOCOOBI PAa3MHOXKEHHUS OpraHu3MoB. becrnonioe pa3MHOXXeHHE, ero BuAbl U 3HaueHue. [lomoBoe pa3MHOXKEHHE, €ro BHIbI U
ABOJIIOLIMOHHOE 3HaueHue. OOmiasi XapakTepUCTHKa U OCOOEHHOCTH Pa3MHOXKEHMSI OCHOBHBIX T'PYII OpraHM3MOB. Pa3BUTHE MYKCKUX U KEHCKHX
TMIOJIOBBIX KJIETOK Y )KUBOTHBIX M PACTEHUH.

Tema 2.8. OHTOreHe3 — MHAUBHUAYAJIbHOE PA3BUTHE OPTaHU3MOB.

OmnotorBopenue u ero Tumbl. OTI0IOTBOPEHUE U Pa3BUTHE 3apObllIa y )KUBOTHBIX. OCHOBHBIE 3TANbl SMOPHOHAIBHOTO PAa3BUTHUS KUBOTHBIX.
B3aumoneiicTBue yacTell pa3BHUBaroILIerocs 3apojblia. buoreHeTnyeckuii 3aKoH, ero coBpeMeHHas uHTepnperanus. [loctaMOproHanbHOE pa3BUTHE.
Bpeanoe BiMsiHME aIKOT0JIsl, HUKOTHHA, HAPKOTUKOB, 3arPSI3HEHUS OKPYKAIOIIEN CPebl HAa Pa3BUTHE 3apOAbIIIa )KUBOTHBIX U YEJIOBEKA.

OO61as XxapakTepUCTUKa U 0COOEHHOCTH pa3MHOXKEHHSI BUPYCOB, OaKTepHii, BOJIOpOCIiel, MOX000pa3HbIX, MallOPOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX,
MOKPBITOCEMEHHBIX, TPUOOB U JnaiiHuKoB. CMeHa (a3 B )KU3HEHHOM IUKJIE.

Jemoncmpayuu: cxembl 3HEPreTUIecKoro oOMeHa u (pOTOCHHTE3A.
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Jlabopamopnusie pabomot:

JI.P.Ne 3 «BnusiHre ocMoca Ha TYpropHO€ COCTOSIHUE KIIETOK.

JL.P.Ne 4 «CpaBuenue nudpy3noHHON CITOCOOHOCTH KIJIETOYHON MEMOpPAHBI U KJIIETOYHOU 000TI0UKH.

JL.P.Ne 5 «Ilmazmonu3 u Aenia3Moiiu3 B paCTUTEIbHOM KIIETKEY.

JL.P.Ne 6 «OmipenieneHne HHTEHCUBHOCTH TIpoIiecca (GUKCAIMU YIIIEKUCIIOTO ra3a KIeTKaMu BOJOPOCIH XJIOPEILIBIY.
JL.P. Ne 7 «BolaeneHue yrieKucaoro ra3a u TeIUIOTH IPOAOKEBBIMU KIETKAMU TPU OPOKEHUN

JL.P.Ne 8 «IloBenenue XxpoMOCOM IIPU MUTOTUYECKOM JICJICHUH B KJIETKAX PaCTCHUII.

JLP.Ne 9 «IloBenenne XxpoMOCOM IIPU MEMOTUUECKOM JICJICHUU B KJIETKAX PACTCHUII.

Konmponvnaa paboma no pazoeny «l{umonozuny.

Pazpea 3.
Pemenne 3a1a4 nmo teme «I'enernxa» (15 yacos).

Tema 3.1. He3aBucumoe Hacjie0BaHne MPU3HAKOB.

[Ipenmer, 3agaun U MeToJbl reHEeTHUKU. OCHOBHBIE pa3jielbl T€HETUKH. MecTO IMeHETUKH Cpeu OMOJIOTMYECKHX HayK. 3Hau€HUE T'€HETUKU B
pa3paboTke mpo0aeM OXpaHbl TPUPOIBI, 3APABOOXPAHEHUS, MEAULIMHBI, CETTLCKOTO X03sHcTBa. [IpakTnyeckoe 3HaUCHNE TeHETHKH.

I". Menzaens — OCHOBOIIOJIOKHUK TeHETUKU. MeTo/1 TeHeTUYeCKOro aHanusa, pazpadoranusiii [. Mennenem. I'enernueckast cumBoinka. [Ipasuna
3aIIMCHU CXEM CKPEIMBAaHUS.

HacnenoBanue nmpu MOHOTMOPUIHOM CKpelIMBaHUU. JJOMMHAHTHbIE U peliecCuBHbIe NpU3HaKU. [lepBbiit 3ak0oH MeHens - 3aK0H eMHO00pa3us
ruOpUI0B MepBOro MnokojaeHus. Bropoii 3akon Mennens - 3akoH pacuersieHus. [IpaBuio yuctoTsl ramert. L{uTonornyeckue oCHOBBI PACIHICIIIIEHUS TTPH
MOHOTHOPUAHOM cKpemnBaHuH. CTaTUCTUYECKUN XapaKTep pacllerieHHs.

ITonsaTue o renax u ayensax. PeHOTUI U T€HOTHUIL. | ' oMo3UroTa U rerepo3urora. Paciieniaenue npyu BO3BpaTHOM U AaHAJIM3UPYIOLEM CKPELIUBAHUH.

Hacnenoanue npu aurnOpugHoM ckpemnBanud. Hes3aBucumoe KOMOMHUPOBAHHWE HE3aBUCHUMBIX IMap MPHU3HAKOB - TPETUH 3akoH MeHpens.
[{uTomornyeckue OCHOBBI HE3aBUCHUMOT'O0 KOMOMHHUPOBAHMUSI TTap MPU3HAKOB.

Jemoncmpayuu: pemierka [lennera, 6nosornyeckuii Mmarepuail.

Tema 3.2. BzaumopeiicTBue a/UIeIbHBIX U HeaJIeJbHbIX T€HOB.

HacnenoBanue npu B3auMo1eCTBUY AJIENBHBIX T'eHOB. JloMuHnpoBanue. Henonnoe nomuanpoBanue. KonoManpoBanne. CBepX 10MHUHUPOBAHHUE.
MHOXKECTBEHHBIN aJUIECIU3M.

B3aumoneiictBue HeauienbHbIX TeHOB. HoBooOpazoBanust npu ckpemnBaHUM. OCOOSHHOCTH HAcClEOBAaHHS KOJMUYECTBEHHBIX MPU3HAKOB.
KommnmentapHocts. Onucras. I[lonmumepus. MHOKeCTBEHHOE AeiiCTBUE IeHOB. [IpuMepbl MHOKECTBEHHOIO 1EHCTBUS T€HOB. BO3MOKHbBIE MEXaHU3 MBI
OOBSICHEHUS 3TOTO SIBJICHUS. | €HOTHI KaK LIEeJI0CTHAsE UCTOPUYECKH CI0KUBIIAsICS CUCTEMA.

Jemoncmpayuu: pUCyHKH, WITIOCTPUPYIOIINE B3aNMOJEHCTBHE aJUIEIIbHBIX U HEAJUIEIbHBIX T€HOB
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® OKpacka siroJ] 3eMJISIHUKY IPY HENOJIHOM JOMUHHUPOBAHUY;

® OKpacKa Mexa y HOPOK IIpH IJIEHOTPOITHOM JIEVCTBUU T'€HA;

® OKpacka BEHUMKa Y JIbHA — [IPUMEP KOMIIJIEMEHTAPHOCTH;

® OKpacka IUIofia Y THIKBBI IIPU SIMUCTATUYECKOM B3aUMOJIEHCTBUU JABYX I€HOB;

® OKpacka KOJOCKOBOM UellyH y OBCa — IPUMEP NOJIUMEPHUHU.

Tema 3.3. XpoMocoMHasi TEOPUS HACIEICTBEHHOCTH.

SIBieHMe CUEIICHHOrO HACJIEOBaHM M OIPaHUYEHHOCTh TpeThero 3akona Menaens. 3Hayenue pabot T.I'.Moprana u ero mkoibsl B U3y4ECHUU
SBJICHHUS CIEIJICHHOTO HaclienoBaHus. KpoccuHrorep, ero Ouojormueckoe 3HaueHue. 'eHeTnueckue KapTbl XpoMocoM. OCHOBHBIE MOJIOKCHHS
XpOMOCOMHOM Teopuu HacieAacTBeHHOCTH. Bxian mxoinsl T.I.Moprana B pa3paO0oTKy XpOMOCOMHOM T€OpUU HAC/IEICTBEHHOCTH.

Jlemoncmpayuu: MOIEIN-ANIIIINKALMHI, WUTFOCTPUPYIOLINE 3aKOHBI HACJIEICTBEHHOCTH, IEPEKPECT XPOMOCOM; T€HETUYECKUE KAPThl XPOMOCOM.

Tema 3.4. 'eneTnka nmoJua.

I'enetuka nosna. IlepBuunHbie U1 BTOPUYHBIE NIOJIOBBIE PU3HAKU. XPOMOCOMHAs TEOPUS ONPEENIeHHs 1oja. ['oMoraMeTHbIi U reTeporaMeTHbIN MOJI.
Tunel onpeaenenus noia. Mexanusm noaep>kaHusi COOTHoOIIEeHUs noJoB 1:1. HacnenoBanue nprus3HakoB, CUEIJIIEHHBIX C TIOJIOM.

Jlemoncmpayuu: cXxeMbl CKpEIIMBaHUs HA MPUMEpPE KIIACCUIECKOU reMO(UINH U JaTbTOHU3Ma YeJI0BeKa.

Jlabopamopnuvie pabomot:

JI.P.Ne 10 «OnpenieneHure reHoTuIIa II0A0BOM MYIIKH PO30(UIIbI 10 GEHOTUITY».

Tema 3.5. 3aK0HOMEpPHOCTH U3MEHYMBOCTH.

N3menuuBoctsb. Knaccugukaiiys n3MeHYMBOCTH € TIO3UIMI COBPEMEHHOM I'€HETHKH.

®enorunuyeckas (MOAM(PHUKAIMOHHAS U OHTOI€HETUYEeCKasi) M3MEeHYMBOCTh. HopMa peakiuu u ee 3aBUCUMOCTh OT reHotumna. CTaTucTHYeCKHe
3aKOHOMEPHOCTH MOJU(PHKAIIMOHHON U3MEHYMBOCTH; BAPHUALIMOHHBIN PsI/l M BApHALIMOHHASL KPUBasL.

I'enoTunuyeckas (KOMOMHATHUBHAs U MYyTallMOHHAs) U3MEHUYMBOCTh. 3JHau€HHE KOMOMHATHBHOM M3MEHUYMBOCTU B OOBSICHEHUHU 3BOJIIOLMOHHBIX
MPOLIECCOB, CETEKIIMHM OpraHu3MoB. MyTallMOHHas ©3MEHUYUBOCTb, €€ BUAbl. MyTaluu, ux npuuuHsl. Kiaccudukanus Mmyranuii mo xapakrepy u3MeHEHUs
IeHOTHIA (TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE, ITUTOIUIa3MaTudeckue). IlocnencTBus BAMSHUS MyTareHOB Ha OpraHu3M. Mephl 3alIUThl OKPY>KatoLIei
Cpebl OT 3arpsI3HEHMsI MyTareHaMH. 3aKOH TOMOJIOTUYECKUX PSIIOB B HaclIeIcTBeHHOW n3MeHunBocty. H.M. BaBunoBa. DkcrniepuMeHTalIbHOE MTOJIy4E€HNE
MyTau.

Tema 3.6. 'eneTnka 4enoBeka.

I'enetnka yenoBeka. YenoBek Kak OOBEKT T€HETHYECKUX HMCCIENOBaHUA. MeTOIbl M3Yy4eHMsI HACJICICTBEHHOCTH YEJIOBEKA: ITeHEATOTHYSCKUM,
OJIM3HELIOBBIN, IUTOTEHETUUECKUN, THOPUIN3ALINS COMATUYECKUX KIIETOK.

HacnencrBenHsle 00Je3HM, MX PAcHpOCTpaHEHUE B MOMYNIALHMAX dYeloBeKa. Mepbl MpOo(UIAKTUKKM HACIEICTBEHHBIX 3a00JI€BaHMN YeIOBeKa.
BpenHoe BiIMsSHHME anKOrosis, HUKOTMHA M HApKOTMYECKHUX BEIIECTB HA HACJIEJCTBEHHOCTh 4YEJOBEKA. MEIMKO-TEHETHUYECKOE KOHCYJIBTHPOBAHHUE.
Kputnka pacucTckux Teopuil ¢ NO3ULMI COBPEMEHHON T'€HETUKH.
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ﬂemoucmpauuu: Ta6J'II/IHa «CuMBOJIBI pOHOCHOBHOﬁ», PUCYHKH, WUIFOCTPUPYIOINHUC XPOMOCOMHBIC daHOMAJIMH YCJIIOBCKA U HUX (bCHOTI/IHI/I‘ICCKI/Ie

IIPOABJICHUA.

Koumponwvnasa paooma no pazoeny «I' enemuxay.

3auér no kypcy «Pemenne 3aaa4 no o0uei o6mosioruun» - 1 yac.

Y4yeOHo-TeMaTHUYECKHI IJIAH

Ne Haumenosanue Kou- | B Tom uncine
n/m Pa3aCIOB U TEM BO | TIpaktuueckue ®opMbI pabOTEI
HacoB 3aHATHUS
1 | Beenenue. 1 - Jlmarnoctuka, TECTUPOBaHHUE.
2 | Pemenue 3a1a4 o teme 6 5 [IpakTKym MO pEIICHHIO 3a/1a4.
«MomnekynsipHasi OMOJIOTUS
[IpoBepka 3HaHMN, YMEHMI U HABBIKOB IOJYyYEHHBIX IIPU N3y4eHUU TeMsl «Pemenne 3amay
110 MOJIEKYJISIPHOM OHOJIOTHMY.
3 | Pemenue 3agau mo teme 11 9 [IpakTHKyMm Mo pelIeHuto 3a1ay.
«duronorus»
[IpoBepka 3HaHMI, YMEHHI U HaBBIKOB MOJYYEHHBIX IIPU W3y4eHUU TeMbl «Pelienne 3amau
10 IIUTOJIOTUNY.
4 | Pemenue 3am1au mo Teme 15 13 [IpakTUKyM MO peHIeHHIO 3a4a4.
«I'eneTuka»
[IpoBepka 3HaHMN, YMEHHI U HABBIKOB IOJYYEHHBIX IIPU N3y4eHUU TeMsl «Pemenne 3amay
110 TEHETUKE.
5 | 3auér mo kypcy «Pemenue 1 - IIpoBepka 3HaHMN, YMEHUH W HaBBIKOB, MOJIYYEHHBIX IPHU M3YYEHHUH DIEKTHMBHOIO Kypca
3aJ1a4 1o 00Ieil OMOIOTHIY «Perrenue 3ama4 mo oOIe OMOJIOTHI
Temuwt pechepamos:

e ['enermka: HUCTOPUSA U COBPEMCHHOCTD.

e MeTtoanl HN3YUCHUA HACIICACTBCHHOCTH YCJIOBCKA.

¢ ['eHeTHUECKas MEIMIIMHA: TIIaTHU B OyayIIee.
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e Uem onacHbI OJIM3KOPOICTBEHHBIE Opaku?

L4 I/ISYI{CHI/IG W MIPOTHO3UPOBAHUE HACIICAOBAHUA KOHKPETHOI'O ITPU3HAKA B CBOCH ceMbe.

e I3y4yeHue nposBiIeHUs IPU3HAKOB y JOMAIIHUX IUTOMIIEB.

Paznea I1l. TEMATUYECKOE IINIAHUPOBAHHUE
JueKTUBHBINA Kypc «Pemenne 3axa4 no od1eit ouosorum», 10 kiaace

Ne Tema 3angaTus Koun- | Jlara npoBeneHus
BO IJ1aH daxt
4acoB
1 | Beenenue. 1 06.09.
Pa3nes 1. Pemienue 3axa4 no reme «MoviekyasipHasi 6uosiorusi» (6 4yacoB)
2 | Xumuueckuid coctaB KieTkd. Heoprannueckue BemecTsa. 1 13.09
3 | XuMuuecKuil CocTaB KIETKU. YTIEBOIbI. JIMITHIBI. 1 20.09
4 | XumMuueckuii cocTaB KieTku. benku. 1 27.09
5 | XuMuuecKuil cocraB KieTKU. HykiienHOBBIE KUCIIOTHI. 1 04.10
6 | Hykneunosble kuciotel. ATO. 1 11.10
7 | KouTponbHas pabota 1o pazaeny: «MomekymspHas OHOTOTUS. 1 18.10
Paznen 2. Pemenue 3aaau no teme «Iuronorusi» (11 yacos)
8 | Huronorus kak Hayka. Kinetounas teopus. 1 25.10
9 | CrpoeHue KIETKU U €€ OpraHOUIbI. 1 08.11
10 | ®orocuHTeE3. 1 15.11
11 | DHepreTuveckuii OOMeH. 1 22.11
12 | buocunTes 6emnka. 1 29.11
13 | buocunres 6emnka. 1 06.12
14 | Tums! geneHus KJIETOK. 1 13.12
15 | Becnonoe u mos0BOE pa3MHOKEHHE. 1 20.12
16 | ITomoBoe pa3MHOkeHHE. Melio3. 1 27.12
17 | UnauBuayalbHOE pa3BUTHE OPraHU3MOB. 1 10.01
18 | KontponpHas padota no paszneny «L{utomorusy. 1 17.01
Pa3nen 3. Pemenne 3anau no teme «I'enernkay (15 yacoB)
19 | HezaBucumoe Hacie0BaHUE MPU3HAKOB. 1 ‘ 24.01
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20 | Pemenue reHeTHUECKUX 3a7a4 HA MOHOTUOPHUTHOE CKPEIIMBAHHE. 1 31.01
21 | Pemenue reHeTHUECKUX 3a/1a4 HA TUTHOPUIHOE CKPEIUBAHUE. 1 07.02
22 | PemeHue reHeTUUECKHUX 3a/1a9 HA aHATM3UPYIOIIEE CKPEIIMBaHHUE. 1 14.02
23 | B3anMmopeiicTBHE TEHOB. 1 21.02
24 | PernieHue reHeTUYECKHUX 3a/1a4 HA HEMOJIHOE JOMUHUPOBAHHUE. 1 28.02
25 | Onpenenenue rpynm KpOBU YeJIOBEKa — 1 07.03
pUMep KOTOMHUHHPOBAHUS aJUICITbHBIX T€HOB.
26 | Pemenne KOMOMHUPOBAHHBIX 3a]1ad. 1 14.03
27 | XpoMOCOMHasi TEOpHsl HACIEACTBEHHOCTH. 1 28.03
28 | PemeHue reHeTUUECKHX 3a/1a4 Ha CIEIJICHHOE HACIECOBaHUE TTPU3HAKOB. 1 04.04
29 | I'eneruka moua. 1 11.04
30 | CocraBnenue poI0CIOBHOM. 1 18.04
31 | 3aKOHOMEpPHOCTH U3MEHUYUBOCTH. 1 25.04
32 | I'eneruka yenoBeka. 1 16.05
33 | KonrponbHas pabora no pazaeny «l eHeTukay. 1 23.05
34 | 3auér no kypcy «Pemenue 3agau no odmeit Onoaorum». 1 30.05

Utoro: 34 yaca
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INPHJIOKEHUE

TemaTnuyeckoe NJIAHMPOBaAHHUE Y4eOHOI0 MaTepHAaJIa
DJIeKTUBHOI0 Kypca «Pemenne 3anga4 no oémeit 6mosiornn» B 10 Kiacce
C UCMOJIb30BaHUeM 000pyaoBaHus HeHTpa «Touka pocTa»

Ne Tema Conepxanue Heneas  |Kou- OcHOBHBIE BU/IbI JEATEILHOCTH 00YYaAIONIMXCS HA YPOKE/BHEYPOUHOM Hcnons3
n/ yCTAHOBKAa | BO 3aHATUH OBaHUE
i ypoKa 4aco o0opyno
B BaHUs
Pa3znen 1. Pemenue 3a1a4 no reme «MoutekyjasipHasi 6uosiorusi» (2 yaca)

1 | Xumuueckuii | JL.P.Ne 1 Bericauts 1 | OnpenensitoT akTUBHOCTb EPOKCUAA3BI CIIFOHBL, U3MEPSIIOT ONTUYECKYIO JaTunx
COCTaB «M3yuyenue yCIIOBHUS IUIOTHOCTh PACTBOPOM onruyec
KIJICTKH. (bepMeHTaTUBHOM AKTUBHOCTH KO
benxu. aKTUBHOCTH CIIOHBD | (hepMEHTOB IUIOTHOC

TH

2 | Xumuueckuid | JL.P. No 2 [Tonyunts 1 | IlpuroToBnenue romorenara oopasia, oopadoTka JeTepreHTamu, JaTunx
COCTaB «Bblienenue u ouncTKa npemnapar ocaxkJIeHHe HyKJIeonpoTeuaoB, ounctka JJHK pH
KJICTKH. JHK u3 kmetox OYHIIICHHOMN
HyxnenHoBbl | pacTeHUN» JTHK
€ KUCJIOTHI.

Pa3znen 2. Pemenne 3aaa4 no treme «lutosorus» (8 yacon)

3 | Ctpoenue JILP. Ne 3 JlokaszaTthb 1 | IoToBAT npenapartsl, U3MEPSIIOT OOBEKTHI, padOTAIOT € aTYUKOM, Jatuuk
kietku u e€ | «BiusgHue ocMoca Ha | 3aBUCUMOCTh 00pabaThIBalOT pe3yibTaThl OIbITA JNEKTPO
OpPraHOUBI. TYpPrOpHO€ COCTOSIHUE | Typropa oT IIPOBOH

KJIETOK) MHTEHCUBHOC MOCTH,
TH JMHENKa
OCMOTHYECKU
X MPOLIECCOB

4 | Ctpoenue JI. P. Ne 4 BersicauTh 1 | CoGuparoT ycTaHOBKY JAJIs ONbITa, pabOTAIOT C JaTYMKOM, oOpabaTeiBatoT | JlaTuuk
kietku u e€ | «CpaBHEHHe poib pE3yJIbTaThl ONbITA BJIQ)KHOC
OpraHOW/IBI. b dy3noHHON KYTUKYJIBI U TH

CIIOCOOHOCTH pOOKH B BO3/yXa
KJIETOYHOM MEMOpaHbI | 3aIUTe OT
U KJIETOYHOU UCIIApEHHUs
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000JI0YKIY BOJBI C
IIOBEPXHOCTU
KOpHEH U
KIIyOHEH
Crtpoenue JLP.Ne 5 Ha6monats [TpuroTtoBneHne MUKponpenapara, oopaboTka peakTuBamu, paboTa ¢ Muxpoc
xietkn n eé | «l[lmazmonus u IJ1a3MOJIU3 U MHUKPOCKOIIOM KOII,
OpraHOUbI. JIETIa3MOJIN3 B JeIIa3MOJIN3 Habop
PaCTUTEIBLHOM B KIIETKE Ui
KJIETKE» npenapu
poBaHus
®otocunte3. | ['azoBble 3¢ exThl JlokaszaTtb HaGnronaroT 7eMOHCTPALIMOHHBIN OIBIT, 3apUCOBBIBAIOT CXEMY YCTAaHOBKHM, | JlaTunku
¢dorocuHTe3A. BbI/IETICHUE (UKCHUPYIOT XOJ1 M pE3yJIbTaThl OIbITA KHCJIOpO
KHCIIOpOJa U na, pH
MOTJIOLEHUE
YTJIEKUCIIOTO
rasa npu
dhoTocuHTE3E
®otocunre3 | JL.P. Ne 6 BorsaBuTh CoOuparoT ycTaHOBKY JJIsl OIBITA, U3MEPSIIOT ITOKA3aTEIN CPEIIbL, JaTunkn
«Onpenenenne pouecc (UKCUPYIOT U aHATU3UPYIOT PE3YIbTaThI KHCJIOpPO
MHTEHCUBHOCTH ¢bukcauun na, pH
nporecca GUKCalMu | YIJIEKUCIIOTo
YTJIEKUCIIOTO ra3a ra3a BOJIHBIM
KJIETKaMU BOJIOPOCIIH | paCTEHUEM
XJIOPEJUIBI) 10 CBUTY
pH
Ouepreruuec | JI.P. No 7 Jloxazartb Co0lupaltoT yCTaHOBKY, pabOTarOT C JaTYuKamMu, 00padbaThIBatOT Jataux
KU OOMEH. «Bslaenenne BBI/ICTICHUE pE3yJIbTaThl ONbITA TeMIEpa
YTJIEKUCIIOTO ra3a u YTJIEKUCIOTO Typsl, pH
TEIIOTHI rasa u
JPOXKEBBIMU TEIUIOTHI IPU
KJIETKaMH IIpH CIIMPTOBOM
OpOKEHUN» Opo’keHuun
Tumbr JILP. Ne 8 Onucarb IIpuroraBnrBarOT BpEMEHHBIE MUKPOIIPENIAPATHI, U3y4arOT UX IO Muxkpoc
JIEJICHUs «IloBenenue V3MEHEHHUS MHUKPOCKOIIOM, 00pa0aThIBAIOT pe3yabTaThl HAOIIOJCHUN KOII,
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KJIETOK. XpOMOCOM IpU XPOMOCOMHO Habop
MUTOTHYECKOM ro amnrapara MUKPOIIP
JICJICHUH B KJIETKAX MIPU MUTO3€ enaparoB
pacTeHui» , Habop
JUTS
npenapu
poBaHUs
10 | [TonoBoe JLP.Ne 9 Onucatb 1 | IlpuroTaBauBarOT BpeMEHHBIC MUKPOTIPEIapaThl, U3y4aloT UX MO Muxkpoc
pasmHoxkenue | «IloBenenue W3MEHEHUS MHUKPOCKOIIOM, 00pa0aThIBalOT Pe3yabTaThl HAOMIOICHUN KOII,
. Metios. XPOMOCOM IMpHU XPOMOCOMHO Habop
MEHOTHYECKOM To amnrmapara MHUKPOIIP
JICJICHUH B KJIETKAX Ipu Meio3e enaparoB
pacTeHuin» , Habop
JUTSt
npenapu
poBaHUs
Paznen 3. Pemienue 3a1a4 no reme «I'eneruxka» (1 yac)
11 | I'enetuka JL.LP. Ne 10 Hayuurtbca 1 | U3yyaroT moj MHUKPOCKOIIOM MOCTOSIHHbIE MUKPOIIPETaparsl, Mukpock
rnoJsia «Omnpenenenue pacrmo3HaBat paboTaroT ¢ H300paKEHUSIMHU, 00Pa0ATHIBAIOT PE3yIbTAThHI HAOIFOICHUIH or, Ha0bop
TE€HOTHIA I0A0BOU b MUKPOIIpE
MYILIKH JIpO30(UITBI (denotunuyec 11aparTos,
o GeHOTUIy» KHe
MIPU3HAKY Ha
HaTypaJIbHbIX
npenaparax u
ONpEeNENATh
BO3MOJKHBIE
TE€HOTHIIBI
opranusma
IO €ro
dbenotuny
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