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Pazpgean |.
IMNJJAHUPYEMBIE PE3YJIBTATBI OCBOEHUS DJIEKTUBHOTI'O KYPCA
I[Inannpyemble 00pa3oBaTe/ibHbIE Pe3yJIbTATHI

[IpennaraeMblii 3NMEKTUBHBIN Kypc mpeaHa3HadeH it ydamuxcst 10 kimacca U paccuuTad Ha
34 dgaca. DNeKTUBHBIH Kypc yriryosisser Oa3oBble 3HAHWS IO OHOJOTMM M HAMpaBiIeH Ha
(hopMHpOBaHHE W PA3BUTHE OCHOBHBIX YUYCOHBIX KOMIICTCHIIUN B XOJI¢ PEHICHHS] OMOJOTHYECCKHX
3ajad.

Konyenyua npoepammel Kypca 3akimodaercss B TOM, 4TO €€ pa3paboTKa CBs3aHAa C
pa3paboTKON CHUCTEMBI CHEIHATM3UPOBAHHON MOATOTOBKU (MPO(HUIHLHOTO OOYYEHHS) B CTAPIIMX
KJlaccaxX M HaIpaBJIEHO Ha peajM3allMio JUYHOCTHO - OPUEHTHPOBAHHOTO IIpolecca, NP KOTOPOM
MaKCHUMaJbHO YYMTBHIBAIOTCS MHTEPECHl, CKIOHHOCTH, M CIHOCOOHOCTH CTapILIEKIACCHUKOB.
OCHOBHOHM aKIIEHT Kypca CTaBUTCS HE Ha MPUOPUTETE COJIEP’KAHUS, a HAa MPUOPUTETE OCBOCHUS
yYalIUMHUCS CHOCOOOB JEHCTBUM, HE HaHOCA yuiep0 caMoMy COJIEpXKaHHIO, T.€. Pa3BUTHUIO
MPEAMETHBIX U MEXIPEIMETHBIX KOMIIETCHIIUHA, YTO HAXOJUT OTPaK€HHWE B KOHTPOJBHO-
M3MepUTENbHbIX MaTepuanax EI'D.

Axmyanbhocms NaHHOTO AJIEKTUBHOIO Kypca MOJIKPEIUIIeTCs MPAKTUYECKOW 3HAYMMOCTBIO
M3y4aeMbIX TEM, UYTO CIIOCOOCTBYET MOBBIMICHUIO HHTEPECA K MO3HAHUIO OMOJIOTUU U OPUEHTUPYET
Ha BbIOOp mpoduns. Y oOyyarouuxcs CKJIAJIbIBaeTCsl MEpBOE MPEACTaBICHHE O TBOPYECKOU
Hay4YHO-MCCIIEI0BATENbCKON JEATEIbHOCTH, HAKAIIMBAIOTCS YMEHMSI CAMOCTOSITENIbHO PacIIUpSTh
3HaAHUSL.

AxmyanbHocms YMEHHUsI pelliaTh 3a/1a4d M0 OMOJIOTHH BO3pacTaeT BCBs3M C BBeAeHHEM EID
1o GMOJIOTHH, a TaKXKe C TeM, YTO HEe0OXOJAUMO MPUMEHATh 3HaHMs Ha MpakTuke. Pemienue 3amgau
Mo OWOJOTMM JaeT BO3MOXKHOCTH JIydllle TMO3HATh (yHAAMEHTAIbHBIE OOIICOMOIOTHYECKIE
MOHATHS, OTpaXkarollue CTpoeHHe U (YHKIMOHUPOBAHHME OHMOJOTMYECKHX CHUCTEM Ha BCexX
YPOBHSX OpPraHu3aluy >KU3HH.

Pemenue 3amay mo OMONOTMM TO3BOJSET TakXKe YrIyOUTh W 3aKpeNUTh 3HAHUS 110

pasznenam  oOmieit Ouosioruu. OTpOMHYIO BaXKHOCTBB HEIIPEPHIBHOM 00pa30BaHUM MPUOOPETAIOT
BOIIPOCHI CAMOCTOATEIBHON PabOThI yHallUXCsl, YMEHHUE MBICIUTh CAMOCTOSITENIbHO U HAXOAUTh
pemienue. Co3qaroTcs YCIOBUS ISl UHIUBUAYAIbHONWN TPYIIIOBOM (POPM IEATEIBHOCTH yUaIIUXCSl.
Ocobennocmamunpocpammol Kypca SIBISIETCS TECHasl CBS3b €r0 COACpkKaHHUS C ypOKaMu
oOmieil Ouonoruu M cooTBeTcTBUE TpeOoBaHusM ['ocymapctBenHoro crangapra. [logbop

MaTepHaoB JUIsl 3aHATUN OCYIIECTBIISETCS HA OCHOBE KOMIIETEHTHOCTHO - OPUEHTHPOBAHHBIX

3aJlaHUil, HaIpaBJICHHBIX Ha pazButHe TpEX ypOBHEH OOYYEHHOCTH: PEMPOAYKTHBHOTO,
MPHUKJIATHOTO ¥ TBOPYECKOTO.

Lenvto Kypca sensemcsi:

O06o001mmenue, cucTeMaTu3alus, pacliupeHne U yriayolieHne 3HaHuNydamuxcst 00 OCHOBHBIX
OMOJIOTHYECKUX 3aKOHOMEPHOCTAX; (OPMHUpPOBAHME HABHIKOB pEIICHHUS OHOJOTHYECKHX 3aaad
Pa3TUYHBIX THUIIOB.

3aoauu:

1. ®opMupOBaHUE CHCTEMBI 3HAHUI TOOCHOBHBIM 3aKOHAM OHOJIOTHH.

2.DopMHpOBaHHE YMEHUHN U HaBBIKOB PEUICHUSOMOIOTHUECKUX 33714 PENPOIYKTUBHOTO,
MIPUKJIATHOTO ¥ TBOPYECKOTO XapakTepa.

3.01paboTKa HABBIKOB IPUMEHEHHSI TCHETUYECKIX 3aKOHOB.



4. ®opMupoBaHHUE OTPEOHOCTH B MPUOOPETCHUH HOBBIX 3HAHHUM U CIIOCO0AX WX MOJIy4CHUS
IyTEM CaMOO0Opa30BaHHUS.

bnazooaps snexkmuenomy Kypcy no Ouonocuu 8bINOIHAEMCs HECKOAbKO (DYHKYULL:

1.Kypc «buosorus A yBJIEUEHHBIX» IOMOIaeT 3aKpelnuTb M YIIIyOUTb YpPOBEHb 3HAaHUI
yUYaAIIUXCS IO OUOJIOTHH, TPUMEHHUTH ITH 3HAHMSI ITyTEM PEIIeHUs OMOJOTHYECKHIX 3a/1a4.

2. OcymiecTBisieTcs JIMYHOCTHO-OPUEHTUPOBAHHBIM moaxon B oOyuenun. To ecThb
YUUTBIBAIOTCS] MHAWBUYAJIbHBIE CKIIOHHOCTH U CIOCOOHOCTH YYaITUXCSl U CO3/IAI0TCS YCIOBHUS VIS
00ydYeHUs UX B COOTBETCTBHH C TIPOPECCHOHATBLHBIMUA HHTEPECAMHU.

B pesynomame npoxooicoenus npoepammul 271€eKMUeH020 Kypca.

Yuawuecsa dondxcnol 3nams:

e  OCHOBHBIE TIOHSTHS MOJIEKYJIIPHOW OHMOJIOTHH, IUTOJIOTUN U T€HETUKH,

e OOume cBeeHUs O MOJIEKYJIIPHBIX U KJIETOYHBIX MEXaHU3Max HAaCJIeI0BaHUS T€HOB U
(hopMupOBaHUS MPU3HAKOB;

e Cnenuduyeckue TEPMUHBI U CUMBOJIMKY, HCIOJIb3yeMbIe TIPU PEUICHUH TeHETHUYECKHUX
3a/1a4 U 33/1a4 10 MOJIEKYJISIPHON OMOJIOTUH;

e Crpoenue u GyHKIIMA OpraHOWIOB KJIeTKH. OCHOBHBIC TOJIOKEHHS KJIETOYHOU Teopuu T.
IIIsanna n M. IlInetinena;

e XWMHYECKHI COCTAaB KJIETKU: OCIIKH, KUPBI, YTICBObI, HyKIIECUHOBBIE KHCIIOTHI,

e MexaHU3M MPOLIECCOB KU3HEAEATEIILHOCTH KIETKU: SHEPreTHYEeCKU 0OMEH, TIIaCTUYECKHUM
oOmeH: ¢oTocuHTEe3, OMOCUHTES;

e 3akoHbl Menpens, 3akoH Moprana, 3aKOH YUCTOThI TAMET;

e buonornueckoe 3Ha4€HHUE BCEX MPOLECCOB KU3HEACATEIBHOCTH, TPOUCXOISAIINX B KIIETKE;

e  @DopMBbI UBMEHUNBOCTHU, IPUYHUHBI U3MEHUNBOCTH;

e ANropuTMBI pelieHus 3a7a4 6a30BOro0 U MOBBIIIEHHOTO YPOBHS CJIOKHOCTH.

Yuawuecs donscnol ymemo:

.BBICTpaI/IBaTb AIrOpUTM PEIICHHA 3aJa4 Ha OCHOBC IMOJIYYCHHBIX TCOPETUUCCKHUX 3HaHHUHI
3aKOHOB IIMTOJIOT'HH, MO.]'ICKy.]'IprHOfI 6I/IOJ'IOI‘I/II/I, T'CHCTUKU,

¢ OOBSCHATHh POJIb TEHETUKH B (POPMUPOBAHUN HAYYHOTO MHUPOBO33PEHUS; COJCP)KAHHE
TeHEeTUYECKOM 3a7a4H;
¢ O0001maTh W MPUMEHATh 3HAHUS O KJICTOYHOM M OPTraHU3MEHHOM YPOBHE OpraHU3aIu
JKU3HH;
¢ O0001IaTh ¥ MPUMEHSTH 3HAHUSI O MHOTOOOpa3uu OPraHU3MOB Pa3HBIX I1APCTB;
¢ ComnocTaBJIATh 0OCOOEHHOCTH CTPOEHUS U (PYHKIMOHUPOBAHUS OPTAHU3MOB Pa3HBIX IIAPCTB;
e YcTaHaBIIMBaTh MOCIEI0BATEIBHOCTh OMOJIOTHYECKUX OOBEKTOB, MPOIIECCOB, SIBJICHUI;
e YcTaHaB/IMBaTh NPUYUHHO-CJICJICTBEHHBIC CBS3W, JejaTh OOOOIICHHUS, TOIMOJIHATh |
CHUCTEMaTU3UPOBATH MOJyYECHHbIE 3HAHUS,
e[IpuMmeHsTH,  OWONOTHYECKHME 3HAHWUA B  MNPAKTHUYECKUX  CHUTyalusX  (IPaKTHKO-
OpUEHTHUPOBAHHOE 3a/laHue); TMPUMEHSATh TEPMUHBI IO TEHETHKE, CHUMBOJHUKY IPH pPEIICHUH
TeHETUYECKUX 3aJ1a4.
e Pemath 3aa4um Mo UTONOTUU 0A30BOTO YPOBHS M MOBBIIIEHHOTO HAa MPHUMEHEHUE 3HAHUI B
HOBOW CUTYallUH;
e Pemath 3a7auu mo reHeTHKe 0a30BOTO YPOBHS M MOBBINIEHHOTO HA MPUMEHEHHE 3HAHUU B
HOBOW CUTYallUH;



e Pemiath 3azauM 1O MOJEKYJISPHON Ouonoruu 0a30BOro ypOBHS U MOBBIIEHHOI'O Ha
IIPUMEHEHHE 3HAaHUM B HOBOW CUTYallUH;

e lcnonp3oBaTh 0OIIME MPHEMBI paOOTHI C TECTOBBIMH 33IaHUSMH PA3IUYHON CIOKHOCTH,
OpPUEHTUPOBATHCS B IPOTPAMMHOM MaTepHalie, yMeTh 4eTKO (OPMYIUpOBATH CBOM MBICIIH;

e [lonmp30BaTbcs  pa3inMYHBIMU  TOCOOMSMH,  CHOPAaBOYHOM  JuTepaTypol, MHTepHer-
HMCTOYHUKAMH.

CopepxaHue MpPOrpaMMbl 3JIEKTUBHOTO Kypca BKJIIOYAET 3 OCHOBHBIE pas3fiefia: pELIeHHE
3aJ1a4 10 MOJIEKYJIpHOM OMOJIOTHH, pelIeHHe 3a/1a4 10 LUTOJOTUH, PElIeHUE 3a/1ad 110 TeHETUKE,
JAHHBIE Pa3/Eibl JIENATCA Ha TEMbI, U KaXK/Jas TeMa JIEKTUBHOIO Kypca SIBJISETCS MPOJOLKEHUEM
Kypca OMOJOrMU. DJIEKTHBHBIA Kypc BKIIIOYAET TEOPETHUECKHE 3aHATUS M MPAKTUKYMbI 110
pEeLIeHUIO 3a4a4.

HnalmpyeMl,le BOCIIUTATEC/IbHBIC PE3YJIbTAThI

HnaHpreMHe PE3YyIbTAaTbl BOCIHUTAHUA HALCJIICHBI Ha TMCPCICKTHUBY PpPasBUTUA U
CTAHOBJICHUS JIMYHOCTU OOydJaromierocs. Pe3ynbTaThl JOCTHKEHHUS 1I€TH, PEIICHUs 3ajad
BOCIIUTAHUA JAHBI B (bopMe LECJICBBIX OPUCHTUPOB.

He.]]eBI)Ie OPUECHTHUPHLI PE3YJIbTATOB BOCIIMTAHUA
Ha YPOBHeE CpeJHero o0mero odpasoBanus

Hanpasienus XapakTepucTHKH (ITOKA3aTeH)

I'paxxmanckoe Oco3HaHHO BBIPQXKAIOIIMHA  CBOIO  POCCHICKYIO rpaXkJaHCKYIO
WJICHTUYHOCTh B  MOJMKYIBTYPHOM U  MHOTOKOH(ECCHOHATHHOM
pOCCUCKOM 00IIIeCTBE, COBPEMEHHOM MHUPOBOM COOOIIIECTBE.

Co3Haronui CBo€ €IMHCTBO ¢ HApOI0M Poccuu kak MCTOUYHUKOM BJIACTH U
CyOBEKTOM THICSUYENIETHEH POCCUHCKON TOCYIapCTBEHHOCTH, ¢ Poccuiickum
rocylapcTBOM, OTBETCTBEHHOCTh 3a pa3BUTHE CTpPaHbl, POCCUUCKOMN
rOCy/IapCTBEHHOCTH B HACTOALIEM U OyTyIIEM.

[IposBasitomiMii ~ TOTOBHOCTH K  3amure  PojawHEl, CIIOCOOHBIN
apryMEHTUPOBAHHO OTCTAaWBaTh CYBEPEHHUTET U JIOCTOMHCTBO Hapoja
Poccun u Poccuiickoro rocygapcTBa, COXpaHATb M 3alUILNATh
UCTOpUYECKyl0 mpaBny o PoccuiickoM rocymapcTBe B MpOLIJIOM H B
COBPEMEHHOCTH.

OpHeHTUPOBAHHBI Ha AaKTUBHOE TPaXJAHCKOE YYacTHE Ha OCHOBE
YBa)KEHUS 3aKOHA U MPABOTOPSAKA, IPaB U CBOOOJ COTpakKIaH, YBAKCHH
K UCTOPUYECKOMY U KYJIbTYPHOMY Hacieauto Poccun.

Oco3HaHHO W JeATeNbHO  BBIpAXKAIOMIMKA  Hempuatue  Jro0oH
JUCKPUMHHAIIMK B OOIECTBE MO COIMAIbHBIM, HAIlMOHAIBLHBIM, PACOBBIM,
PENMTUO3HBIM  TpPU3HAKAM, TMPOSIBICHUM HKCTPEMHU3MA, TeppopusMa,
KOpPPYILUHU, AHTUTOCYJAPCTBEHHOM JESATENBHOCTH.

OO6nagaromuii OMBITOM TPAKIAHCKOW COIMATBLHO 3HAYUMOU NEATEIbHOCTH
(IIKOTBPHOM  caMOYMpaBlIeHUH,  JTOOPOBOIBUECTBE,  IKOJOTHUYECKHX,
IPUPOJIOOXPAHHBIX, BOCHHO-TIATPUOTHUECKUX U JIp. OOBEAMHEHUSX,
aKIUAX, IPOTpaMMax).

[TarpuoTnueckoe Bripaxaromuii CBOIO ATHOKYJBTYPHYIO UJIEHTUYHOCTb,
JEMOHCTPUPYIOIIUN TPUBEPKEHHOCTh K POJHON KyJIbType Ha OCHOBE
JTI00BU K CBOEMY HapOy, 3HAHUS €r0 HCTOPUU U KYJTbTYPHI.

CoszHaromuii cedst maTpuOTOM CBOEro Hapoja u Hapoja Poccuu B 11emmowm,
JIESITEIbHO BBIPAKAIOIINKM YyBCTBO MPUYACTHOCTH K MHOTOHAIIMOHAILHOMY




Hapony Poccumn, k Poccuiickomy OTeuecTBy, CBOIO OOIIEPOCCHIICKYIO
KYJIbTYPHYIO HAEHTUYHOCTD.

HpOSIBHSIIOH_[I/Iﬁ ACATCIIBHOC HEHHOCTHOC OTHOIICHUC K HCTOPUUCCKOMY U
KyJIbTYPHOMY HACJIEIUI0O CBOEr0 M Jpyrux HaponoB Poccum, k
HalTMOHAaJIbHbIM CHMBOJIaM, mpasgHuKam, naMsTHHUKaM, TpaguuuAamM
HapoJI0B, MIPOKUBAIOLIUX B POJHON cTpane — Poccun.

HpO?IBJI?IIOHII/H\/JI YBAXKXCHHUEC K COOTCYCCTBCHHUKAM, IIPOXKHBAIOUINM 3a
pyOexoM, MOAJEPKUBAIOIINN UX MpaBa, 3alIUTY UX UHTEPECOB B
COXPAaHEHUHU OOIEPOCCUMCKON KyJIbTYPHON HIEHTUYHOCTH.

JlyxoBHO-
HPaBCTBEHHOE

[IposiBnsromNiA TPUBEPKEHHOCTh TPATUIIMOHHBIM JTYXOBHO-HPABCTBEHHBIM
[EHHOCTSIM, KYJIbType HaponaoB Poccun (¢ ydyeTroM MHUPOBO33PEHUYECKOTO,
HallMOHAJILHOTO, PEJIUTHO3HOTO  CaMOOIPECIICHUS CEMbH, JIMYHOTO
CaMOOIIpEeICICHHUS).

JelicTByromMiA M OLIEHUBAKOUIMNA CBOE MOBEJAEHNUE U TOCTYIKH, MOBEICHUE
U TOCTYNKHA JAPYTUX JIOJAEH € MO3UIUH TPAJAUIMOHHBIX POCCUHUCKUX
JTyXOBHO-HPABCTBEHHBIX, COLUOKYJIBTYPHBIX IIEHHOCTEH M HOPM C Y4E€TOM
OCO3HAaHUS MOCJIEACTBUI IOCTYIIKOB.

Co3Harolmuii 1 ACSITENIbHO BBIPAKAIOMINNA MOHUMAHHUE IIEHHOCTH KaXKIOH
YEJIOBEYECKON  JUYHOCTH, CBOOOJBI MHPOBO33PEHYECKOTO  BBIOODA,
CaMOOTIpENICJICHUsI,  OTHONICHWS K  PEIUTdd W PEIUTHO3HOU
MIPUHAJUIC)KHOCTH YEJIOBEKA.

JleMoHCTpHUpYIOIUH ~ yBOKEHHE K  MPEACTABUTENSIM  Pa3IUYHBIX
STHOKYJIBTYPHBIX TPYMI, TPATUIIMOHHBIX pEIUruid HapoaoB Poccuw,
HallMOHAJFHOMY JTOCTOMHCTBY, PEJIUTHO3HBIM YOSXKICHHUSIM C YYETOM
coOII0IeHNS KOHCTUTYIIMOHHBIX MpaB U CBOOO]I BCEX TpaXk/IaH.
[Torumaromui U AeATENbHO BBIPAKAIONIUNA IEHHOCTh MEXPEITUTHO3HOTO,
MEXHAIIMOHAJILHOTO COTJIachsl JIFOAEH, TpakaaH, Hapo10B B Poccuu.
CrnocoOHBI  BECTH JAHAIOT C JIIOJbMH Pa3HBIX HAIMOHATBHOCTEH,
PEIUTHO3HON TPUHAUIEKHOCTH, AOCTUraTh B HEM B3aUMONOHHMMAaHMS,
HaXOJHUTh 00IINE eNIU U COTPYAHUYATH IJIS UX JOCTUKEHHUS.
OpUeHTUPOBAaHHBIA Ha CO3/IaHWE YCTOMYMBOW MHOTOJICTHOM CEMbHM Ha
OCHOBE POCCHMCKUX TPAJWLHUOHHBIX CEMEHHBIX LIEHHOCTEW, MOHWMAHHUU
Opaka Kak cCOr03a MYXKYHUHBI U KEHITUHBI U1 CO3JaHUS CEMbU, POKACHUS U
BOCIIUTAHUS B HEW JeTel, HENpUATHs HaCWIUS B CEMbE, yX0Ja OT
POAMUTENBCKON OTBETCTBEHHOCTH.

Obnanaromuii choOpMUPOBAHHBIMHU MPEJCTABICHUAMH O POJIM PYCCKOTO U
POJIHOTO S3BIKOB, JINTEPATypbl B >KU3HM 4EJOBEKa, Hapoja, OOIIecTBa,
Poccuiickoro rocynmapcrBa, HX 3HAQU€HHMM B JAYXOBHO-HPAaBCTBEHHOM
KyJIbType Haposia Poccuun, MUpoBOii KybType.

JleMOHCTpUpYIOUIMH YCTOMYMBBIA HMHTEPEC K UTEHHIO KaK CpPEICTBY
NIO3HAHMSI OTEYECTBEHHON M MUPOBOM KYJIBTYPBI.

OCTETUUECKOE

3HaOUMH U YBaXKAIOIIUKM XYyI0KECTBEHHOE TBOPYECTBO CBOETO HapoO/a,
JIPYrUX HapOJOB, IOHUMAOIIUI €ro 3HaYEHNE B KYJIbTYpE.

Kputnueckn oueHuBarouuii M J€ATEIbHO MPOSBISAIOIMNA TOHUMaHUE
SMOLIMOHAJIIBHOTO BO3JEUCTBUS HMCKYCCTBA, €0 BIMSHUS Ha JYLIEBHOE
COCTOSIHHE U TIOBEICHUE JIFOCH.

Co3Harolmuil U JAEATENbHO MPOSBISIONINNA MOHUMAaHHE XYAO0KECTBEHHOU
KYJIbTYpbl KakK CpeIcTBa KOMMYHMKAIlMM W  CaMOBBID@XXEHHUS B
COBPEMEHHOM OOIIeCTBEe, 3HAUYEHUE HPABCTBEHHBIX HOPM, IIEHHOCTEH,
TPaJuLIMi B UCKYCCTBE.

OpueHTUpOBaHHBIM Ha OCO3HAHHOE CaMOBBIPAXKEHHWE B Pa3HBIX BHUIAX
HUCKYCCTBA, XYJOKECTBEHHOM TBOPUYECTBE C YUETOM POCCHMCKHUX




TPAAUIMOHHBIX OYXOBHBIX 1 HPABCTBCHHBIX HeHHOCTeﬁ, Ha 3CTCTUYECCKOC
00yCTpPOICTBO COOCTBEHHOTO OBITA.

BLIpa)KaIOH_[I/H‘/JI MNOHUMAaHUEC NCHHOCTH OTCYCCTBCHHOIO W MHUPOBOIO
XYOOXKCECTBCHHOT'O HACJICAWA, POJIM HAPOAHBIX TpaIII/IL[I/Iﬁ U HAapOAHOI'O
TBOPYECTBA B HCKYCCTBE.

dusznueckoe

[ToHMMarOmMKi ¥ BBIPAXKAIOIIMKM B NPAKTHUYECKON JIEATEIbHOCTU LIEHHOCTh
KU3HH, 370pOBbsi U 0€30IaCHOCTH, 3HAYEHWE JIMYHBIX YCWIHMH B
COXPAHEHUHU U YKPEIUIEHUU CBOETO 3/J0POBbS, 3/10POBbsI IPYTUX JIIOJEH.
Bolpakaroluii Ha TpakTUKE YCTaHOBKY Ha 3J0pOBBIH 00pa3 >KHU3HU
(3mopoBoe mUTaHUE, COOJIOJIEHNE TUTHEHBI, PSKUM 3aHITUM U OTAbIXA,
¢busnveckas AKTUBHOCTB), CTPEMIICHHE K duznueckomy
CaMOCOBEPILIEHCTBOBAHUIO,  COOMIOJAIONIMM M MpomHaraHAUpYIOUUN
0e30MacHbIi U 3I0pOBBINA 00pa3 )KU3HHU.

[IposiBsirominii co3HaTeIbHOE U 0OOCHOBAHHOE HETPUSATUE BPEIHBIX IS
(u3MUeCKOro M  ICUXUYECKOTO  3/I0pOBbS  NPUBBIYEK, IOBEACHUS
(ymoTpebsieHne ankoroJis, HApKOTUKOB, KypE€HHE, WrpoBasi W HWHBIE
3aBUCHUMOCTH, JECTPYKTUBHOE TIOBEJCHUE B O0IIECTBE U IIUPPOBOH cpeie).
CoOmromaronuii mpaBuiia JUYHOW M OOIIECTBEHHOW 0€30TaCHOCTH, B TOM
yuclie 6e30MacHOro MoBeIeHUs B H(OPMaLlMOHHON Cpeie.

Pa3BuBaromuii  cBOM CIOCOOHOCTM  aJalTHPOBAThCSl K  CTPECCOBBIM
CUTyalusiM B OOUIEHMHM, B pa3HbIX KOJUIEKTHBAX, K MEHSIOUIUMCS
COLIMANIbHBIM, MH(OPMALMOHHBIM U MPUPOJIHBIM YCIOBHSIM.
JleMOHCTpUpYIOIIMKA  HaBbIKK  peQiieKcud  CBOEro  (U3UYECKOro U
TICUXOJIOTMYECKOTO COCTOSTHUS, COCTOSIHUSL OKPY’KAIOLIUX JIOAEH C TOUYKHU
3peHMUs 0€3011aCHOCTH, CO3HATEJILHOTO YIIPaBICHHUSI CBOUM
SMOLIMOHAIBHBIM COCTOSIHHEM, TOTOBHOCTh U YMEHHS OKa3bIBaTh IEPBYIO
MIOMOIIIb ce0€ U JPYIUM JIFOASM.

TpynoBoe

VYBaxawmuii TpyA, pe3yabTaThl TpPyAa, TPYAOBYIO COOCTBEHHOCTD,
MaTepuagbHbIE PECYPChl M CPEICTBA CBOM W JAPYTUX JIIOJICH, TPYAOBBIC U
npodecCHoHANbHBIC JOCTIKCHHUSI CBOMX 3€MIISIKOB, UX COIIMAIBHO
3HAYMMBIA BKJIQJI B Pa3BUTHE CBOETO MOCEIICHHUSI, Kpasi, CTPAHBI.
[IposiBnsromuic  cOpMHUPOBAHHBIE HABBIKM TPYAOJIIOOUS, TOTOBHOCTH K
YECTHOMY TPYIY.

VYyacTByronMii MpakTUYECKH B COLMAJIBHO  3HAYMMOW  TPYAOBOH
JESTEILHOCTH PA3HOTO BHJA B CEMbE, INKOJIC, CBOCH MECTHOCTH, B TOM
YUCJIe OIUIaYMBaeMOM TpPYJAE B KAaHHUKYJSAPHBIE TIEPHOJBI, C YYETOM
coOII0ACHNST HOPM TPYJOBOTO 3aKOHOJATENLCTBA.

CrnocoOHBIM K TBOPYECKOW CO3MIATEIBHOM COIMAIBLHO  3HAYMMOM
TPYAOBOU EATEIHHOCTH B PA3IMYHBIX COLUATBHO-TPYAOBBIX POJISIX, B TOM
YHCclie MpeANpPUHUMATEIbCKON AeATEeIbHOCTH B YCIOBHSIX CaMO3aHSATOCTH
WJIM HAEMHOTO Tpy/a.

OpueHTUpPOBaHHBII Ha  OCO3HAHHBIA  BBIOOP  cdepbl  TPYIOBOI,
npodeccHoHanbHON JIEATENBHOCTH B POCCHIICKOM OOIIECTBE C Y4ETOM
JMYHBIX )KU3HEHHBIX MJIAHOB, TOTPEOHOCTEH CBOEH ceMbH, 00IIECTBA.
Bripaxkaromuii 0CO3HaHHYIO TOTOBHOCTh MOJYYEeHHs MPOo(ecCHoHaTBHOTO
o0pa3oBaHus, K HEMPEPHIBHOMY OOpPa30BAHUIO B TEUCHHE KU3HU KaK
YCIOBUIO yCIIEUTHOM MpodeccnoHanbHOM 1 00IIECTBEHHON AEITETbHOCTH.
[Monumaromwmii crnenuduky TPYAOBOH NEATENBHOCTH, PEryIUPOBAHUS
TPYAOBBIX  OTHOIIEHWH, caMooOpa3oBaHUsT U  NPOQecCHOHATHLHOU
CaMOIIOJTOTOBKA B WH(GOPMAIIMOHHOM  BBICOKOTEXHOJIOTHUECKOM
00IIeCTBE, TOTOBBIN YUYUTHCS M TPYJIUTHCS B COBPEMEHHOM OOIIECTBE.

DKOJIOTHYECKOE

Bripaxkaronuii 1 1eMOHCTPUPYIOIUN CPOPMUPOBAHHOCTD SKOJIOTUUYECKOM




KYJIbTYpbl Ha OCHOBE IIOHUMAaHUs BIIMSHHS COLMATIbHO-3KOHOMHYECKUX
IIPOLIECCOB Ha OKPYKAIOIYIO IPUPOJHYIO CPELY.

[IpuMeHsrOnUI 3HaHUS COLMAIBHBIX U €CTECTBEHHBIX HAyK I pELICHUs
3a/1a4 110 OXPAHE OKPYKAKOLIEH CPEbI.

BeIpaxaromuii 1esTeabHOEe HENPUATHE NEUCTBUM, IPUHOCAILUX BPEJ
MIPUPOJIE, OKPYXKAIOIIEH Cpene.

3HAOMUA U [PUMEHSIOUMM  yMEHHMs  pa3yMHOro, OepeskJIMBOro
IPUPOJIONIOIB30BaHUS B OBITY, B OOLIECTBEHHOM IIPOCTPAHCTBE.

NmMeromuii ¥ pa3BUBAIOIIMKA  OINBIT  JKOJOTMYECKH HAIPABJICHHOM,
MIPUPOOOXPAHHOMU, pecypcocOeperaromiei 1eaTeIbHOCTH, YYaCTBYIOIUN B
€ro NpUoOPETEHUH JPYTUMHU JIIObMU.

Tlo3HaBarenbpHOE

JlesTenpbHO  BBIPAKAIOIIMKM  ITO3HABATENIBHBIE HWHTEPECHl B Pa3HbIX
MPEAMETHBIX 00JIACTAX C YIETOM CBOMX CIIOCOOHOCTEH, JOCTHKEHUH.
Ob6nagaromuii MpeACTaBICHUEM O HAaydyHOM KapTUHE MHpa C Y4ETOM
COBPEMEHHBIX JOCTWKCHMM HAYKHM M TEXHUKH,JOCTOBEPHONW HAay4dHOU
nH(pOopMaLUY, OTKPBITUSIX MUPOBOM U OTEYECTBEHHON HAYKH.
Belpaxaromuii HaBBIKM apryMEHTHPOBAHHOW KPUTHKM aHTHMHAYYHBIX
MPEJICTaBICHUM, UJIeH, KOHUEMIINI, HAaBBIKM KPUTUYECKOTO MBIIIEHUS.
Co3Haromuii ¥ apryMEHTHPOBAHHO BBIPAKAIOMIMKM IMOHWMAHHUE 3HAYECHUS
HayKH, HAy4YHbIX JIOCTM)KEHHH B JKU3HU POCCHUICKOTO oOmiecTBa, B
obecriedueHUH ero 0e30macHOCTHM, B T'YMaHUTapHOM, COILIMAJIBHO-
SKOHOMHYECKOM pa3BUTUU Poccuu B COBpEMEHHOM MUDE.

PazBuBaromuii 1 TPUMEHSIONMNA HABBIKM HAONIOACHWHN, HAKOTUICHUS |
cucteMaruszanuu (akToB, OCMBICICHUS OMNBbITA B €CTECTBEHHOHAYYHOU W
I'YMaHUTapHOH 001aCTAX MO3HAHUS, UCCIIEA0BATENBCKOM NESITEIbHOCTH.

Paznen |1. COAEP)KAHUE DJIEKTUBHOI'O KYPCA

«buoJiorus A8 yBJIe4eHHBIX)
(buosorus,10 kiacc)




Beenenne (1 uac).
Henu 1 33124 37E€KTUBHOTO Kypca. AKTyaln3alus paHee NOJydeHHbIX 3HaHUN 10 pa3jeniaM
ouonoruu: MosexkynsipHast OMOJIOTHsI, OCHOBBI T€HETHUKH.
Pemrenne 3apau no reme«OCHOBHBIE CBOMCTBA ) KUBOTO. CHCTEMHAasi OpraHU3alvs )KU3HI.
Paznen 1.
Pemenne 3a1a4 no teme «MoJiekyjasipHasi ouoJiorus» (6 yacon)

Tema 1.1. Xumnueckuii cocraB kjerku. Heopranmueckue Bemecrna.

XUMHUYECKUE AJIEMEHThl M UX pojb B KieTke. Heopranwueckue BeimiectBa M UX pPOJb B
KU3ZHEICITEIIbHOCTH KJIETKU. Boma B KieTke, B3aMMOCBSI3b €€ CTPOEHUSI, XUMUUYECKUX CBOMCTB U
ouosornueckod  ponu. ConM  HEOPraHWYeCKUX KHCJIOT, WX BKIag B  oOecrieueHue
KU3ZHEACITEIIbHOCTH KIETKM W ToJJepkaHue romeoctasza. MoHbl B KIeTKe, WX (YHKIUH.
OcMoTHueckoe AaBJICHUE U TYProp B KieTke. bydepHbie CUCTEMBI KIETKH.

Tema 1.2. XuMuueckuii cOCTaB KJIETKH. YTJeBOAbl. JIUMUABI.

VYrneBopl B KU3HEACATEIbHOCTH PACTEHUH, )KUBOTHBIX, IprOOB U 6akTepuil. CTpyKTypHBIE U
(hyHKIIMOHATBFHBIE 0COOCHHOCTH MOHOCAXapHJIOB M IMCaXapuI0B. bruomonuMeps! - moymcaxapuipbl,
CTPOCHHE U OHOJIOTHYECKasi POJIb.

Kupel u nunuael, 0COOEHHOCTH UX CTPOCHHS, CBSI3aHHBIC C (DYHKIIMOHATBLHOW aKTHBHOCTHIO
KJIETKH.

Tema 1.3. Xumuueckuii cocTaB KieTku. beakm.

Opranndeckue BeIIECTBA KIETKU. buomommmMepsl — Oenku. CTpyKTypHas OpraHu3aius
O0enkoBbIX MoJiekys. CoiicTBa OenkoB. JleHaTtypanusi U peHaTyparusi — OUOJOTHYECKUN CMBICT U
3HaueHue. DyHKIMU OeIKOBBIX MoJieKyl. DEpMEHThI, WX pOJib B O0OECIEYEHHH IPOLIECCOB
x)u3HeaesTenbHocTy. Kitaccudukanus ¢pepMeHTOB.

Tema 1.4. Xumudeckuii coctaB kjiaeTku. HykjenHOBbIE€ KHCI0THI.

HyxknennoBbie KUCIOTHI, UX poJib B KieTke. Mctopus uzydenud. [JHK — mosiekyna xpanenus
HacneactBeHHOW mHpopManuu. CtpykrypHas opranusanus JIHK. Camoynsoenune JIHK. PHK, ee
BU/IbI, 0COOCHHOCTH CTPOCHUS U GYHKIIMOHUPOBAHUS.

AT® — OCHOBHOUW aKKyMyJlsATOp Hepruu B KieTke. OCOOCHHOCTH CTPOCHHS MOJICKYJIbI U
¢byukiun AT®. Buramunsbl, cTpoeHUE, HCTOYHUK MOCTYIJICHUS U POJIb B OPTaHU3ME U KIIETKE.

Jemoncmpayuu: monens JIHK u PHK, tabmumer «['eHeTnueckuii kom», «Meho3y», MOJCIH-
anIUIMKalUK, WITIOCTPUPYIOLINUE 3aKOHbBI HACIEACTBEHHOCTH, EPEKPECT XPOMOCOM; XPOMOCOMHBIE
aHOMAJIMU YeJIOBeKa M UX ()EHOTUITUYECKHE MPOSIBICHUS.

Jlabopamopnuwie pabomot.

JI.LP.Ne 1 «/3yuenue dhepMEHTAaTUBHON aKTUBHOCTHU CIIOHBD».
JL.P.Ne 2 ««Bpinenenne u ounictka JJHK 13 kinetok pacteHuii»

Konmponvnas paboma no pazoeny «Monekynapuaa ouonocusy.

Paznen 2.
Pemenue 3a1a4 no reme «{utonorus» (11 yacos).

Tema 2.1. IluToiOrusl KaK HAyKa.
[Ipenmer, 3amauM ¥ METOJIBl COBPEMEHHOW LMTOJOTMH. MECTO LHUTOJOTMH B CHCTEME
€CTeCTBEHHOHAYYHBIX U OMOJIOTHUECKUX Hayk. VIcTopus pa3BUTHS LUTOJNOTHA. TeopeTnyeckoe u



[IPAKTUYECKOE 3HAUEHUE LMTOJIOTMUECKUX MCCIENOBaHUN B MEIUIMHE, 3/paBOOXPaHEHUH,
CEeNTbCKOM XO3SICTBE, JIeJIe OXpaHbl IPUPOAbI U JPYTHX chepax yenoBe4ecKoi eI TeNbHOCTH.

Wctopus otkpeitue kietku. Kierounas teopus. OCHOBHBIE MOJI0KEHUS NEPBOM KIETOYHOM
teopun. CoBpeMEHHAsl KJIETOYHAs TEOPUsl, €€ OCHOBHBIE IOJIOKEHUS U 3HAYEHME JUISl Pa3BUTHS
ouosoruu.

Tema 2.2. CTpoeHue KJIeTKH H €€ OPraHou/bl.

[Ina3zmaTtudeckass wmemOpana u oOosouka KkieTku. CTpoeHne MeMOpaHbl —KIIETOK.
[IpoHUKHOBEHHE BEIIECTB uepe3 MeMOpaHy KiIeToK. Buasl TpaHcmopra BewIecTB uepes
LUTOIJIA3MATUYECKYI0O MEMOpaHy KIETOK (ITACCUBHBIM M AaKTUBHBIM TPAHCHOPT, 3K30LMTO3 U
3H101MTO3). OCOOEHHOCTH CTPOEHHS 000JI0YEK MPOKAPUOTUIECCKUX U DYKAPUOTUYECKHUX KIIETOK.

[uTomnasmMa M ee CTPYKTypHble KOMIOHEHTbl. (OCHOBHOE BEIIECTBO LUTOIUIA3MBI, €ro
CBOMCTBA U (DyHKIUH.

Anpo unTepdazHON KiIeTKH. XHUMUYECKHIl COCTaB M CTPOCHME sjipa. 3HAYEHHE s]pa B
oOMEHe BeIleCTB U Mepefaye TeHEeTUUYEeCKOW MHpopManuu. SApbIIKo, 0COOEHHOCTH CTPOCHUS U
¢yHKIMH. XpOMOCOMBI, IOCTOSTHCTBO Yucia U GOpMblI, TOHKOE cTpoeHue. [loHsATHe 0 KapuoTure.
larutoniHBIN ¥ TUTUTOWTHBIA HA0OPBI XPOMOCOM.

Anmnapar [N'onpmpku. CTpoeHue, pacnoyioKeHHe B KJIETKaX *UBOTHBIX U pacTeHHH, QyHKIUU
anmaparta ['onbKU: CHHTE3 MOJMcCaxapuIOB U JIMIHIOB, HAKOIUIEHHE M CO3PEBAHUE CEKPETOB
(Oenku, TUOUABI, MOJMCAXapH/bl), TPAHCIOPT BEILIECTB, POJib B (POPMHUPOBAHUM IUIA3MATHUECKOM
MeMOpaHbl 1 1u30coM. CTpoeHue U PyHKIUU JTHU30COM.

OupomnazMarudeckas cerb (OIIC), ee Tumbl. OCOOEHHOCTH CTPOEHMSI arpaHyJIspHOM
(rmagkoi) wm rpamynspHoit (mepoxoBaroi) OIIC. 3nauenme rnaakort OIIC B cuHTE3e
MOJIMCaxapyua0B U JIMMIUIOB, UX HAKOIJICHUHU U TpaHcnopte. 3amuTtHas Gyakuus I11C (u3osms u
HeUTpanu3anus BpeAHBIX Il KiIeTkH BemecTB). dyrkuun mepoxoaToit JIIC (yuactue B cuHTEe3€
0€NKOB, B HAKOIJIEHUU OEIKOBBIX MPOAYKTOB M UX TPAHCIOPTE, CBSA3b C JPYTUMU OpraHOMIaMH U
000JI0YKOM KIIETKH).

Pubocombl, 0COOEHHOCTH CTPOCHHUS U POJIb B OMocHHTE3e Oenka. [lonmupubocomsl.

Bakyonu pacTuTenbHbIX KIETOK, UX 3HaUeHHe, cBsa3b ¢ JIIC.

[TnacTuel: NEHKOIIACTBI, XJIOPOIUIACTHI, XpoMoIiacThl. OCOOEHHOCTH, CTpOeHUE U HYHKIINUU
mnactua. JJHK mnactun. [Ipoucxoxaenue xioporuiactoB. BzaumHoe npeBpanieHue miacTui.

MutoXoHApUHM,  CTpoeHUEe  (HapyXkHas W  BHYTPEHHss  MeMOpaHbl,  KpPHCTHI).
Mutoxonapuansusie JJHK, PHK, pubGocomsl, ux ponb. OyHKIuU MUTOXOHApHUH. ['Hmoressl o
MIPOUCXOKACHUN MUTOXOHIpUH. 3HAU€HUE BOBHUKHOBEHHUS KUCIOPOIHOTO JAbIXaHUsS B S3BOJIIOLIUU.

Knerounslii menrp, ero crpoenue u ¢Qynknuu. OpraHouasl ABwkeHusa. Kiietounble
BKJIFOUEHUS — HETIOCTOSIHHBIN OpraHou]| KJI€TOK, 0COOCHHOCTH U (PYHKITUH.

Tema 2.3. ®oTocunres.

O6men BemiecTB M dHeprud. lloHATHE O TUIACTUYECKOM M JHEPreTUYECKOM OOMEHE.

®otocunTe3. CBeroBas U TeMHOBas (a3bl (POTOCHHTE3a, OCHOBHBIE MPOLIECCHI,
npoucxonsamue B 3TH (a3bl. OCHOBHbIE HUTOTH CBETOBOM (a3bl - cuHTe3 AT®, BblIENCHHE
kucinopona. dorodochopunupoBanne. CymmapHoe ypaBHeHue (oTocuHTe3a. [lepBUuHBIE
npoAykThl (otocuHTe3a. DoToCcHMHTE3 U ypoxkail CelnbCKOXO3AWCTBEHHBIX KyabTyp. Ilyrm
MOBBIIIEHUS POAYKTUBHOCTH CEIbCKOX03AUCTBEHHBIX pacTeHui. K.A. TuMupszeB o kocMuueckoit
POJIN 3€JIEHBIX PACTEHUN. XEMOCHUHTE3 U €r0 3HaYEHHE B IIPUPOJIE.

Tema 2.4. JHepreTu4eckuii 00MeH.

DHepreTuyecknii 0OMeH B KJIETKE M ero OMOJOTMYEeCKUH CMBICI. DTalbl SHEPreTHUYECKOro
oOMeHa, TPUYPOYEHHOCTh 3TUX MPOIECCOB K OMPEAETICHHBIM CTPYKTypaM KJIETKU. 3HauCHHE



muToxoHApuitn AT® B sHEepreTuyeckoM oOMEHe.

Tema 2.5. Buocunre3s oeska.

buocunTes OenkoB B KJIETKE M ero 3HaueHue. Poib reHOB B OHOCHHTE3€ OEJIKOB.
I'eneTnyeckuii KO M €ro CBOWCTBA. DTambl OMOCHMHTE3a Oelika. Peaknuum MaTpuyHOTO CHHTE3a.
Perymsmust  cunte3a OenkoB. ['eH-perymsTtop, TeH-ONEpaTop, CTPYKTYpHBIE TEHBI, HX
B3aumojieiicteue. [lpuHumMnm oOpaTHOM CBsI3U B peryasiuuud  (YHKIMOHHUPOBAHUS T'€HOB.
CoBpeMeHHbIe NTPEeACTaBIEHUS O IPUPOJIE I'eHA.

Tema 2.6. Tunbl gej1eHUsT KJIETOK.

JKu3HeHHbIN MUK KIETKA W ero sTtamnbl. [loAroToBka KIETKH K JAeNeHUI0 — uHTepdasa, ee
nepuo/pl (MPEeCUHTETUYECKUH, CUHTETUYECKUM, MOCTCUHTETUYECKUi). buonornueckoe 3HaueHue
nHTepdaszpl. Aonro3. MUTOTHYECKHI LIUKIL.

AmuUTO3 M ero 3HayeHue. MuTo3 - HUTOJIOTHYECKasi OCHOBA 0ECHoJIoro pa3MHOKeHUsI. Da3bl
MHUTO3a, MX XapakTepuctuka. CTpPyKTypHbIE HU3MEHEHHS U (PU3HOJIOTMYECKHE OCOOEHHOCTH
OpraHouJIOB KJIETKH BO BPEMsI MUTOTUYECKOTO JAejeHus. BepeTeHo nenenusi, CTpoeHre U pyHKIUU
HUTEN BepeTeHa. bronornueckoe 3Ha4eHUEe MUTO3A.

Meiio3 - nuTONOrHYEcKass OCHOBA MOJIOBOrO pasmHokeHus. [lepoe neneHue menosa, €ro
(da3pl, UX XapaKTEepUCTUKA. YMEHbILIEHHWE YHCIa XPOMOCOM KaK pe3ylbTaT MEePBOrO JETICHHS.
Bropoe nenenune melio3a, ga3bl, uX XapakTepucTuka. bruonornueckoe 3HaueHuE Meno3a.

Tema 2.7. Becnosioe u M0JI0OBOE pa3MHOKEHHUE.

®opMBl M CcHIOCOOBI pa3MHOKEHHUS OpraHu3MoB. becronoe pa3sMHOXKEHUE, €ro BUIbl U
3HaueHue. [lonoBoe pazMHOXKEHHE, €0 BUABI U SBOJIIOIMOHHOE 3HadeHue. OO01miast XxapakTeprucTuKa
U 0COOEHHOCTH Pa3MHOXKEHHSI OCHOBHBIX TPYINl OpPraHU3MOB. Pa3BUTHE MYKCKHX U >KEHCKUX
MTOJIOBBIX KJIETOK Y )KUBOTHBIX U PACTEHUU.

Tema 2.8. OHTOreHe3 — MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

OmnonoTBopeHre M ero Tunbl. OIUIOAOTBOPEHUE W Pa3BUTHE 3apoAbllla Yy >KUBOTHBIX.
OcHOBHBIE  JTambl  3MOPHOHAIBHOTO  Pa3BUTHS  JKUBOTHBIX.  B3auMojeicTBue  dacrtei
Pa3BUBAIOIIETOCS 3apojpllia. bHOreHeTMyeckuili 3aKOH, €ro COBPEMEHHAas HHTEpIpeTanusl.
[TocTamOproHanbHOE pa3BuTHE. BpenHoe BiIMsSHUE adKOTOJIsl, HUIKOTHHA, HAPKOTUKOB, 3arpsi3HEHUS
OKpYXarollel cpe/ibl Ha pa3BUTHE 3apO/IbIIIa )KUBOTHBIX U YEJIOBEKA.

OOmasi xapakTepucTuKa M OCOOCHHOCTH Pa3MHOXEHHsI BHUPYCOB, OakTepuii, BOAOpOCIEH,
MOX000pa3HbIX, MalOPOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX, MOKPBITOCEMEHHBIX, TpPUOOB U
nunaitHukoB. CMeHa (a3 B )KU3HEHHOM ITUKJIE.

Jlemoncmpayuu: cxeMbl SHEPTE€TUYECKOTr0 0OMeHa U (JOTOCHHTE3A.

Jlabopamopnuvie pabomoi:

JI.P.Ne 3 «BnusiHuE 0cMOca Ha TypropHOE COCTOSTHUE KIIETOK.

JLLP.Ne 4 «CpaBuenue nud@y3noHHOI CIOCOOHOCTH KJIETOYHONW MeMOpaHbl M KIETOYHOM
000JIOUKIY.

JL.P.Ne 5 «IInazmomnu3 1 Jenia3Moin3 B paCTUTENbHON KIIETKE.

JL.LP.Ne 6 «OnpeneneHre MHTEHCUBHOCTH Tpoliecca (PUKCAIMM YIIIEKUCIIOTO ra3a KJIeTKaMu
BOJOPOCIH XJIOPEIIIBD».

JLP. Ne 7 «Bblnenenue yriekucioro rasa M TEIUIOTHl JPOXKKEBBIMU KIETKaMHU IpU
OpOKEHUN

JI.P.Ne 8 «IloBenenue XxpoMOCOM NPH MUTOTHYECKOM AEIEHUH B KIETKaX pacTEHUI.

JI.P.Ne 9 «IloBenenue XxpoMOCOM ITPH MEMOTHUYECKOM JEJIEHUH B KIETKaX PacTEHUI.

Konmponvnas paboma no pazoeny «Llumonozusny.
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Pa3nen 3.
Pemenue 3a1a4 no teme «I'eneruka» (15 yacos).

Tema 3.1. He3aBucuMoOe Hac/ie10BaHHEe TPU3HAKOB.

[Ipeamer, 3amaun U MeToabl reHeTUKH. OCHOBHBIEC pa3ieiibl T€HETHKA. MeCTO T'e€HeTHKH
cpeau OWOJIOTMYECKHMX HAayK. 3HAYEHUE TEHETUKU B pPa3paboTKe MpoOIeM OXpaHbl MPHUPOBI,
3paBOOXPAaHEHUS, MEIULIMHBI, CEJIbCKOTO X035icTBa. [IpakTHueckoe 3HaUeHUE TEHETUKHU.

I""MeHnznenp — OCHOBOIIOJIO)KHUK M'€HETHUKU. MeTo reéHeTUYEeCKOro aHaiau3a, pa3paboTaHHbIN
I'"Mennenem. I'enetndeckas cuMmBoiivka. IIpaBuia 3anucu cxeM CKpeluBaHusl.

HacnenoBanue mnpu MOHOTMOPHIHOM CKpeIIMBaHUU. JIOMUHAHTHBIE U PELIECCHBHBIC
npusHaku. [lepBbrit 3akoH Menzens - 3akoH ennHo00pa3usi THOPUIOB MEPBOTO TOKOJIeHUs. BTopoit
3akOH MeHnens - 3akoH pacuierieHus. IIpaBunmo ywucroTel ramer. [luTosnornyeckue OCHOBBI
pacHIeIUIeHUs] TP MOHOTHOPUTHOM CKpemnBaHnuu. CTaTUCTUUECKHUI XapaKTep paclleryieHuUs.

[Tonstue o remax u amwiemsx. PeHoTun U reHOoTUN. ['OmMO3MroTa M reTepo3UroTa.
Pacmiennenre npu BO3BpaTHOM M aHATU3UPYIOIIEM CKpPEIIMBaHUU.

HacnenoBanme mnpu jauruOpumHoM  ckpemmuBaHuu. HesaBucumoe KOMOMHUpPOBaHHE
HE3aBHUCHUMBIX Map MPU3HAKOB - TPEeTHW 3akoH Menaens. Lluronornyeckne 0CHOBBI HE3aBHCHMOTO
KOMOWHHMPOBAHUS TIap MPU3HAKOB.

Jemoncmpayuu: peuierka [lennera, 6Mogornueckuii Matepuail.

Tema 3.2. BzaumojeiicTBre a1 IbHBIX U Hea/UIeJIbHBIX T€HOB.

HacnenoBanue mpu B3auMOJEHCTBUM aJlIeNIbHBIX TeHOB. JlomMuHupoBanue. HemnosHoe
nomuHupoBanue. Kogomunupoanne. CBepX10MUHUPOBaHKE. MHOKECTBEHHBIN AJIJICTU3M.

B3anmoseiictBue HeanmenbHBIX TeHOB. HoBoOOpa3zoBanms npu ckpemuBanui. OCOOEHHOCTH
HacjaeA0BaHUsl KOJMYECTBEHHBIX NpHu3HakoB. KommmmentapHocTh. Onucras. llommmepus.
MHOKeCTBEeHHOE JAeicTBHE TeHOB. [IpuMepbl MHOKECTBEHHOTO JEWCTBHS T€HOB. Bo3MoOXkHBIE
MEXaHU3MBbl OOBSCHEHHUS ATOrO SIBJIIEHUS. [ €HOTUI Kak IEeNIOCTHAs HCTOPUYECKU CIIOKHUBIIASICS
cucrema.

Jlemoncmpayuu: puCyHKY, WILTIOCTPUPYIOIINE B3aUMOJCHCTBHE aJUIEIbHBIX U HEAJUIEIbHBIX
TE€HOB

® OKpackKa SiroJi 3eMJISSHUKH IIPY HENOJIHOM JOMUHUPOBAHHH;

® OKpacka Mexa y HOpOK IIpH IUIEHOTPOITHOM JEHCTBUU I'€Ha;

® OKpacKa BEHUYHMKa Y JIbHa — IPUMEP KOMIUIEMEHTAPHOCTH;

® OKpackKa IJI0JIa y THIKBbI IIPH 3MUCTATUYECKOM B3aUMOJIEUCTBUU JBYX I'€HOB;

® OKpacka KOJOCKOBOM YellyH y OBca — IPUMEP NOJUMEPHH.

Tema 3.3. XpoMocoMHasi TEOPUA HACJIEICTBEHHOCTH.

SIBneHuEe CLEIVIEHHOrO0 HAacleOBaHUsT M OIPAaHUYEHHOCTh TPEThEro 3akoHa MeHuens.
3nauenue pabotr T.I'Moprana u ero mKOJbl B U3yYEHUU SBJICHHS CIEIJICHHOTO HACIEI0BaHUS.
KpoccunroBep, ero Ouosornyeckoe 3HadyeHue. ['eHeTnueckue KapThl XpoMocoM. OCHOBHBIE
MOJIOKEHUSI XpPOMOCOMHOM Teopuu HacleAcTBeHHOCTH. Bxman mkonsl T.I.Moprana B pa3zpaboTKy
XpPOMOCOMHOM TE€OPUH HACIIEICTBEHHOCTH.

Jlemoncmpayuu:MoAeNV-aNIIIMKALUY, WUIIOCTPUPYIONIME 3aKOHBI  HACJIEJCTBEHHOCTH,
MEPEKPECT XPOMOCOM; FT€HETUYECKHUE KAPTHI XPOMOCOM.

Tema 3.4. I'eneTuka moJia.

I'enetuka mnosa. IlepBuuHbIE W BTOPUYHBIE MOJIOBBIE MPU3HAKU. XPOMOCOMHAsS TEOPUS
onpeneneHus noja. ['omorameTHeIi U rereporaMmeTHblil mou. Tumsl onpeaenenus noyia. Mexanusm
nojyiep>kanus cootTHoieHus nojos 1:1. HacnenoBanue npu3HakoB, CIETICHHBIX C TIOJIOM.
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Jlemoncmpayuu:cxeMbpl CKpEIIMBAaHWS Ha TpHMEpPEe KIACCHYEeCKOH remMopwimu
JaJIbTOHU3MA YEJI0BEKa.

Jlabopamopusie pabomuwi:

JI.P.Ne 10 «Onipenenenue reHOTUIA TUI0I0BOM MYIIKH JPO30(HIIBI IO (PEHOTHITY».

Tema 3.5. 3aK0HOMEpPHOCTH H3MEHYHBOCTH.

N3menunBocts. Kitaccugukaiys n3MeHUNBOCTH € MMO3ULIMM COBPEMEHHOM I€HETUKH.

®enorunuyeckas (MoaupUKallMOHHAsI 1 OHTOT€HETHYECKast) U3MeHYMBOCTh. HopMma peakiiuu
U ee 3aBUCUMOCTh OT reHoTumna. CTaTUCTUYECKUE 3aKOHOMEPHOCTH MOAU(PHUKAIIMOHHON
M3MEHUYMBOCTH; BAPUALIMOHHBIN s U BapHallMOHHAs! KpUBasl.

l'enoTunuyeckass  (KOMOMHATUBHAST W MYTallMOHHAs)  HM3MEHYMBOCTh.  3HAuCHHE
KOMOMHATUBHON M3MEHUMBOCTH B OOBSICHEHUH BOJIFOIIMOHHBIX IIPOLIECCOB, CEJEKIIUU OPraHU3MOB.
MyranuoHHasi U3MEHYMBOCTb, €€ BUIbl. MyTauuu, ux npuuuHbl. Knaccudukamus myrauuii mo
XapakTepy HW3MEHEHHUsl TEeHOTHNa (T€HHblE, XPOMOCOMHBIE, T€HOMHBIE, LUTOIIA3MAaTUUYECKUE).
[locnencTBust BAMSAHUSA MYTareéHOB Ha OpraHu3M. Mepsl 3aluThl OKPYKAMOIIEW cpeasl OT
3arpsi3HEHUsT MyTareHaMHu. 3aKOH TOMOJIOTUYECKMX pSJOB B HACIEACTBEHHON W3MEHUYMBOCTH.
H.N.BaBunoBa. DkciepuMeHTAIbHOE MOTYYEHUE MYTALUH.

Tema 3.6. I'eHeTHKa Yesl0BeKA.

I'eneruka yenoBeka. YenoBek Kak OOBEKT T€HETUUYECKUX HCCIIETOBAaHUN. MeToabl u3yueHus
HaCJICACTBEHHOCTH YeJIOBEKA: TeHEeaJOTHYeCKUH, ONM3HETIOBHIH, UTOTCHETUYCCKU,
rUOpUAN3AIIS COMAaTHYECKUX KIIETOK.

HacnenctBennsie 0oJie3HHM, HUX paclpoCTpaHEHHE B MOMYJSAIUAX dYeloBeka. Mepbl
po(UIAKTUKH HACJIEACTBEHHBIX 3a00JIeBaHU yenoBeka. BpenHoe BiIMsHYE aaKoross, HUKOTHUHA U
HAapKOTMYECKHX  BCINECTB  HA  HACIEACTBECHHOCTb  4YeEJIOBEKa.  MeEIUKO-TEeHETHYECKOe
KOHCYNbTHpOBaHuEe. KpuTuka paCUCTCKUX TEOPHUid € MO3UIIMIA COBPEMEHHOW M'€HETUKH.

Hemoncmpayuu:tabnuua «CHUMBOJBI  POJOCIOBHON», PHUCYHKH, WIIIOCTPUPYIOIINE
XPOMOCOMHBIE AHOMAJIUH YeJIOBEKa U MX (PEHOTUNNYECKHUE IPOSBICHUS.

Konumponvnasa paooma no pazoeny «I enemuxan.

3auér no kypcy «buoJsiorus AJis yBjae4eHHbIX» - 1 yac.

Y4yeOHO-TeMATHYECKUH JIAH

Ne HanmenoBanue Kozn- B ToMm uncne
/I PasnicIoB U TEM BO | [Ipaktuueckue ®opmbl paboTHI
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qaCoB 3aHATUA

1 | Beenenue. 1 - Jnarnocruka, TECTUPOBAHUE.

2 | Pemenue 3a1a4 o teme 6 5 [IpakTUKyM MO pEIICHUIO 3a/1a4.
«MonexymsipHasi OnoJIOTUS
IIpoBepka 3HAaHWH, YMEHHU H
HaBbIKOB HOJTyYEHHBIX npu
n3ydeHuu TeMbl «Pemienue 3anad
110 MOJIEKYJISIPHOM OUOJIOTHUI».

3 | Pemenue 3aga4d o teme 11 9 [IpakTUKyM MO pELICHMIO 33/1a4.
«utosorus»
IIpoBepka 3HaHWM, YMEHHU H©
HAaBBIKOB MOJTY4€HHBIX npu
n3ydeHun TeMbl «Pemenue 3anad
10 LIUTOJIOTUWY.

4 | Pemenue 3a1a4 o Teme 15 13 [IpakTuKyM MO pEelIECHHIO 3a/1a4.
«I"enetnka»
[IpoBepka 3HaHUN, yMEHUH H
HABBIKOB TOJTYYCHHBIX pu
n3ydyeHun Tembl «Pemenue 3amaq
10 TEHETHKEY.

5 | 3auér mo kypcy «Pemienne 1 - [IpoBepka 3HaHUW, yMEHUH U
3a/1a4 1o o01el 6MoIoTuN» HaBBIKOB, MOJTy4YEHHBIX pu
M3YYEHUHU 3JIEKTUBHOIO Kypca
«Pemenne 3amau  mo  oOmrei
OMOJIOTHI

Temul pehepamos:

e ['eHeTHKA: UCTOPHS U COBPEMEHHOCTb.

e MeTo bl U3y4eHHsI HaCIeICTBEHHOCTH YEJIOBEKA.

e ['eHeTHUECKas MEUIIMHA: [Iary B Oyy1iee.

e Uewm onacHbl OIU3KOPOICTBEHHBIE Opaku?

e I3yueHue u NporHo3upoBaHUE HACIIEIOBAaHUSI KOHKPETHOTO MPU3HAKA B CBOCH CEMbeE.
e l3yueHue nposBICHUS MPU3HAKOB y JOMAIIHUX MUTOMIIEB.

Paznen |1l. TEMATUYECKOE IINTAHUPOBAHHUE
DJIeKTUBHBIN Kypc «buoJsorus 1Js yBjae4eHHbIX», 10 kiace

Ne Tema 3ansaTHs Kon- | /lara npoBeneHus

BO TIaH ‘ baxt
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qacoB

1 | Beenenue. 1 05.09.
Paznen 1. Pemmenue 3a1a4 no reme «MousekyasipHasi ouosorusi» (6 4acoB)
2 | Xumuueckuil cocraB kieTku. Heoprannueckue BemiecTsa. 1 12.09
3 | Xumuueckuid cocTaB KIETKU. YTIIeBOABL. JIMTHIbL. 1 19.09
4 | XuMHU4ecKHii COCTaB KJICTKH. beku. 1 26.09
5 | Xumuueckuil coctaB KieTkU. HykiienHOBBIE KUCIIOTHI. 1 03.10
6 | Hykneunossie kucioTel. ATO. 1 10.10
7 | KontpousibHas pabota o pazzaeny: «MosekynsapHast OuoIoTus». 1 17.10
Paznen 2. Pemenue 3anau no reme «llurosorus» (11 yacos)
8 | Llutonorus kak Hayka. Kietounast reopusi. 1 24.10
9 | CtpoeHue KIETKH U € OPraHOMIbI. 1 07.11
10 | ®orocuHTE3. 1 14.11
11 | DHepreTuueckuii oOMeH. 1 21.11
12 | buocunTe3 Oenka. 1 28.11
13 | buocunTe3 Genka. 1 05.12
14 | Tumsl geleHns KIETOK. 1 12.12
15 | Becnosnoe 1 mo0BO€ pa3MHOKEHHUE. 1 19.12
16 | IMosoBoe pazmMHOKeHUE. Metio3. 1 26.12
17 | UeouBuIyanpbHOE pa3BUTHE OPTaHU3MOB. 1 09.01
18 | KonTpomawHas padota mo pasneny «L{uronorusy. 1 16.01
Pa3znen 3. Pemnenue 3aaa4 nmo reme «I'eHeTukay (15 yaco)
19 | HezaBucumoe Hacneq0BaHUE MPU3HAKOB. 1 23.01
20 | Pemenue reHeTHYECKUX 3a7a4 HA MOHOTHOPHIHOE CKPEIIHBAHNE. 1 30.01
21 | Pemenue reHeTHYECKUX 3a7a4 Ha TUTHOPUTHOE CKPEIIIBAHHE. 1 06.02
22 | PerneHue reHeTUYECKHX 33]1a4 Ha aHAJIM3UPYIOIIEe CKpelMBaHHE. 1 13.02
23 | BzauMozeiicTBuE reHOB. 1 20.02
24 | PereHue reHeTHYECKUX 3a7a4 Ha HEMOJTHOE TOMUHUPOBAHHE. 1 27.02
25 | OmpeneneHue rpymn KpOBU YeJIOBEKa — 1 05.03
pUMep KOJOMUHHPOBAHUS aJUICIHHBIX T'€HOB.
26 | Pemenue KoMOMHUPOBAHHBIX 3a/1a4. 1 12.03
27 | XpoMocoMHasi TEOpUs HACIEACTBEHHOCTH. 1 19.03
28 | Pemienue reHeTuyecKux 3a1a4 Ha CLEIUIEHHOE HACIEIOBAHUE 1 02.04
MIPHU3HAKOB.
29 | I'eneruka moJa. 1 09.04
30 | CocraBneHue poaOCIOBHOM. 1 16.04
31 | 3akOHOMEPHOCTH U3MEHYMBOCTH. 1 23.04
32 | I'eneruka yenoBeka. 1 30.04
33 | KonrtponbHas paboTa 1o paszzaeny «I eHeTukay. 1 07.05
34 | 3auér no kypcy «Pemienue 3aaa4 no oouiei 61MoI0rum. 1 14.05

Uroro: 34 yaca

IMPUJIOKEHUE

TemaTn4yeckoe NUIaHNPOBaHUE Y4eOHOI0 MaTepuaJia

DJIEKTUBHOI0 Kypca «buoJiorus 1js ysiaedeHHbsIx» B 10 kiacce
€ NCNO0JIb30BaHHeM 00opyaoBaHus HeHTpa «Touka pocra»
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Ne Tema Conepxanue Henesas  |Kour- OcHOBHbBIE BUbI Hcnone3s
n/ yCTaHOBKa | BO JeSITeTbHOCTH OBaHHE
| ypoka qaco oOyJaroluxcs Ha o0opyzno
B YPOKE/BHEYPOUHOM BaHUS
3aHATUU
Paznen 1. Pemenne 3a1a4 no teme «MoJiekyasipHasi ouosiorus» (2 yaca)

1 | Xumnueckuin | JILP.Ne 1 Brigcants 1 | OnpenensitoT akTUBHOCTD | JlaTunk
cocTaB «U3ydenune YCIIOBHS NEPOKCHUIA3bI CIIOHBI, OTITHYEC
KIICTKH. (bepMeHTaTUBHOM AKTUBHOCTH U3MEPSIOT ONITUYECKYI0 | KO
benku. AKTUBHOCTH CIIIOHBD» | (DepMEHTOB IUIOTHOCTH PacTBOPOM TUTIOTHOC

™

2 | Xummuecknii | JI.P. Ne 2 [Honyunts 1 | Ilpurorosnenue Hatuuk
cocTaB «BpIIeNIeHre ¥ OUHCTKY TIperapar roMoreHara oopasia, pH
KJIETKH. JHK u3 knerok OYMIIIEHHON 00paboTka
HyknennoBbl | pacteHuii» JHK JIETEPTEeHTAMHU,
€ KHCIIOTHI. OCaXIeHNE

HYKJICOTIPOTEH IOB,
ounctka JIHK
Pa3znen 2. Pemenune 3axa4 no teme «Ilurosorusy» (8 yacos)

3 | Ctpoenue JL.P. Ne 3 Jlokazatb 1 | I'oToBAaT mpenapaTsl, JlaTank
KIeTkn u e€ | «BnmsHue ocMoca Ha | 3aBHCHMOCTh U3MEPSFOT 00BEKTHI, AIIEKTPO
OpraHou/Ibl. TYPropHO€ COCTOSIHUE | Typropa oT paboTaloT C NaTYUKOM, MIPOBOU

KIIETOK» MHTEHCUBHOC 00pabaThIBalOT MOCTH,
TH pe3yabTaThl OMbITA JTUHEeKa
OCMOTHYECKH
X MPOLIECCOB

4 | Ctpoenue J.P.Ne 4 BriscHUTH 1 | CoGuparoT ycTaHOBKY JaTank
kietku u e€ | «CpaBHeHHE poJib VIS OTIbITa, pa0OTAIOT C | BIAXKHOC
OpraHoU/Ibl. b dy3noHHOU KYTHKYJIBI U JTATUYUKOM, TH

CrIOCOOHOCTH poOKH B 00pabaThIBaIOT BO3/IyXa
KJICTOYHOM MEeMOpaHBbl | 3aIIUTe OT pe3yabTaThl OIbITA
U KJIETOYHOH ucrapeHus
000JI0UKI» BOJIbI C
MOBEPXHOCTHU
KOpHEH 1
KITyOHEel

5 | Crpoenue J.P.Ne b5 Ha6monats 1 | IIpuroroBnenue Mukpoc
kinetku u e€ | «[lmazmonus u I1a3MOJIU3 U MUKpOIIpenapara, KOII,
OpraHoOU/IbI. JeTIa3MOJIN3 B JeTIIa3MOJIU3 o0paboTka peakTuBamu, | Habop

pacTUTEIbHOM B KJIETKE paboTa ¢ MUKPOCKOIIOM | JIJIst
KJIETKE) npemnapu
pOBaHH

6 | ®otocuntes. | ['a3oBbie 3 peKTH Jloxazatp 1 | HaGmronator HMatuukn

¢dorocuHTe3A. BbIJIeJIEHUE JIEMOHCTPAIIMOHHBII KHCIIOPO
KUCIIOPOJa U OTIBIT, 3aPUCOBBIBAIOT na, pH
HOTJIOIIEHHE CXEMY yCTaHOBKH,
YTJIEKHUCIIOTO (GUKCHPYIOT X0 U
rasa npu pe3yabTaThl OMBITA
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doTocunTese

7 | ®orocunre3 | JLP. Ne 6 BoraButh 1 | CoOuparoT ycTaHOBKY JaTunku
«Omnpenenenue nporecc JUISL OTIBITA, U3MEPSIOT KHCJIOPO
WHTEHCUBHOCTH dukcanuu NOKa3aTeJu Cpebl, na, pH
nporecca QUKCauu | YIIIEKUCIOTO bUKCHPYIOT U
YTIJIEKHUCIIOTO Ta3a ra3a BOJHBIM AHATTU3UPYIOT
KJIETKaMHU BOJIOPOCIH | paCTeHHUEM pe3yAbTATHI
XJIOPEILTBI 10 CABHUTY
pH
8 | Ouepreruuec | JL.P. No 7 [oxa3ars 1 | CoOuparoT ycTaHOBKY, Jatunk
KW OOMEH. «Briienenne BbIJICJICHUE paboTaroT ¢ JaTYMKAMH, | TeMIepa
YTJIIEKHUCIIOTO ra3a u YTJIIEKHUCIIOTO 00pabaTbIBatOT TYpBI,
TETUTOTHI rasa u pE3yABTATHI OTBITA pH
TIPOKIKEBBIMHU TETUTOTHI TIPH
KJIETKaMH TIPH CIIUPTOBOM
OpOKEHUN» OpokeHUn
9 | Tunsr JI.P. Ne 8 Ornucatpb 1 | [IpuroraBnuBarOT Muxkpoc
TEeTICHHS «[loBenenue U3MEHEHHS BpPEMEHHBIC KOTI,
KJIETOK. XpOMOCOM TIpH XPOMOCOMHO MUKpOTIpenapaTsl, Habop
MHUTOTHYECKOM ro amnmapara U3YYaIOT UX MO MUKPOTIP
JICTICHUN B KIIETKAaX IPA MUTO3€ MHUKPOCKOTIOM, ermaparoB
pacTeHui» 00pabaThIBaIOT , Habop
pe3yIIbTaThI TSt
HaOIIOACHU I npenapu
pOBaHM
10 | [TonoBoe JLP. Ne 9 Onucatpb 1 | [IpuroraBnuBarOT Mukpoc
pazmHoxenue | «[loBenenue U3MEHEHUS BpEMEHHbIE KOII,
. Meiios. XpPOMOCOM TIPHU XPOMOCOMHO MHKpOIIpENnapaThl, Habop
MEeHOTHYECKOM ro amnmnapara U3YYaloT UX MOJ MHUKPOTP
JIeJIEHUU B KJIETKaX npu Meiiose MUKPOCKOTIOM, ernapaToB
pacTeHui» 00pabaThIBaIOT , Habop
pe3yabTaThl Ui
HAOIIOICHU I npenapu
pOBaHU
Pasznen 3. Pemenue 3aga4 mo reme «I'enerukay (1 gyac)
11 | I'enetuxa JL.P. Ne 10 Hayuutbcsa 1 | Uzyuaror noxg Muxpock
noJia «Ornpenenenue pacro3HaBaT MHUKPOCKOTIOM om, Habop
TEHOTHIIA TJI0I0BOM b MOCTOSIHHBIE MUKpOTIpe
MYIIKH JPO30(HUIIBI dbeHoTunuyec MUKpOTIpEnaparsl, 1aparos,
1o GeHoTUITY» KHE paboTarT C
MpU3HAKU Ha H300paKeHUSIMU,
HaTypaJIbHBIX o0OpabaTbIBatOT
npemnaparax u pe3yinbTaThl
oTpeneNnsiTh HaOIr01eHUH
BO3MOJKHbBIE
T€HOTHIIBI
OpraHusmMa
10 €ro
benoTHumy
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