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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA JIEKTUBHOI'O KYPCA
1.1. Tlnanupyembie 0Opa3oBaTejibHbIE Pe3yJbTaThI

[Ipensiaraemplil 3J€KTUBHBIA Kypc IpenHa3HadeH Ui ydanuxcs 10 knacca u
paccunTad Ha 34 yaca. OJEKTUBHBIA Kypc yriayOiser 0a30oBble 3HAaHUA 11O
OMONIOTMM W HalpaBleH Ha (OpPMHUpPOBAHME U PA3BUTHE OCHOBHBIX YUEOHBIX
KOMIIETEHIIMH B XO/I€ pelIeHHsI OMOJIOTHYECKUX 3a/1a4.

Konyenyusa npoepammel Kypca 3aKkitodaeTcsi B TOM, 4TO €€ pa3paboTKa CBs3aHa
C  pa3pabOTKOM CHCTEMbl CHELMATU3UPOBAHHON MOJATOTOBKU (TPOPUIBHOIO
oOyueHusl) B CTaplIMX KiIaccax W HANpaBlICHO Ha pealu3aluio  JUYHOCTHO -
OPUEHTHUPOBAHHOIO IMPOLIECCA, TPH KOTOPOM MAKCUMAJIbHO YUYUTHIBAIOTCS UHTEPECHI,
CKJIOHHOCTH, W CIOCOOHOCTH CTapiekiacCHUKOB. OCHOBHOM akKIEHT  Kypca
CTaBUTCSI HE HA TPUOPUTETE COAECPIKAHUS, & Ha IPUOPUTETE OCBOCHUS YHALIUMUCS
croco00OB JAEWCTBUN, HE HaHOCS YyIIEpO caMOMy COJEp)KaHHIO, T.€. PAa3BUTHUIO
OPEIMETHBIX W MEXIPEIMETHBIX KOMIIETEHIMI, 4YTO HAaxOJUT OTpPaKCHHE B
KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuasiax EI'D.

AxmyanbHocms JAHHOTO 3JIEKTUBHOTO Kypca MOAKPEIUISIETCS MPaKTHYECKOU
3HAYMMOCTBIO HU3Y4YaeMbIX TEM, YTO CIIOCOOCTBYET TOBBILIEHUIO HWHTEpEca K
MO3HAHUIO OHOJIOTMHM W OPHUEHTUPYET Ha BbIOOp mnpoduia. Y oOyyarommxcs
CKJIQJBIBACTCSI NIEPBOE MPEICTABICHUE O TBOPYECKOM HAyYHO-UCCIEN0BATEIBCKON
JESATEIbHOCTH, HAKaIIMBAIOTCSl YMEHHUS CAMOCTOSITENIbHO PACUIUPATH 3HAHUS.

Axmyanonocms yMEHHUS pellaTh 3a7aud MO OMOJIOTMH BO3pPAcTaeT B CBSI3U C
BBegeHueM EID mo Ouosoruu, a Takke € Te€M, YTO HEOOXOIHMMO NPUMEHATH
3HAHMS Ha MpakThke. PemeHune 3agady 1o OMOJOTMU JAeT BO3MOMKHOCTH JIy4Ile
no3HaTh (yHAAMEHTAJIbHbIE OOLIEOMOJOTNYECKHE MOHATHSA, OTPAXKAIOIINE CTPOCHUE
U (QYHKUIMOHUPOBaHUE OHOJIOTMYECKMX CUCTEM Ha BCEX YPOBHAX OpraHU3aluu
AKU3HU.

Pemenne 3amay mo OMOJIOTMM TMO3BOJIAET TaKXKe YIriayOUTh M 3aKpENUTh
3HaHUs 1O pazgenam  obOmel Ouonoruu. OTpOMHYI0 BaXKHOCTh B HEIPEPHIBHOM
oOpa3oBaHUU TPHOOPETAIOT BOMPOCHI CAMOCTOATEIBHON padOThl  ydaluxcs,
YMEHUE MBICIUTh CaMOCTOSITENIbHO W HaxoauTh pemieHue. Co3aTcs yCloBuUs
JUTS MHAWBUAYAIBHON M TPYNIOBONH (OPM NEATETHHOCTH YUaIIUXCSl.

OcobenHocmamu npocpammvl Kypca SBISIETCS TECHAs CBSI3b €0 COACPKAHUS C
ypoKamMu oO0miel OuoJIOTMM MU COOTBETCTBHE TpeOoBaHUSIM | OCynapCTBEHHOIO
crannapra. [logOop ™arepuasioB Ui 3aHSATHI OCYIIECTBISIETCS Ha OCHOBE
KOMIIETEHTHOCTHO - OPUEHTUPOBAHHBIX 33JaHUI, HAIIPABJIICHHBIX HA Pa3BUTHE TPEX
ypOBHEN 00y4YE€HHOCTH: PENIPOTYKTUBHOTO, TPUKIATHOTO U TBOPYECKOTO.

L]envio kypca sensemca:

[okyMeHT co3aaH B anekTpoHHow copme. Ne 198 ot 29.08.2024. NcnonHutens: KapumynnuHa P.P. r'BﬂEKTPOHHbIﬁ
CtpaHuua 2 n3 19. CtpaHnua cosgana: 07.10.2024 12:14 =¥ TATAPCTAH



O0o001IeHne, cucTeMaTH3alus, paclIMpeHUe U YriIyOJIeHHe 3HAHUN ydaluxcs
00 OCHOBHBIX OHMOJIOTUYECKUX 3aKOHOMEPHOCTSIX; (POPMUPOBAHUE HABBIKOB PEIICHUS
OMOJIOTMUYECKUX 3a/lay Pa3JIM4HbIX TUIIOB.

3aoauu:

1. ®opMHpoOBaHKE CUCTEMBI 3HAHUI ITO0 OCHOBHBIM 3aKOHAM OHOJIOTHUH.

2. ®opmupoBaHHE YMEHHH M HABBIKOB pEIICHHS OHOJIOTMYECKUX 3a]a4
PENpPOIYKTUBHOIO, IPUKIAJHOIO U TBOPUECKOTO XapakTepa.

3. OTpaboTka HaBBIKOB IPUMEHEHHUSI TEHETUYECKUX 3aKOHOB.

4. ®opMupoBaHHE TOTPEOHOCTH B IPUOOPETEHUH HOBBIX 3HAHUH U CIOcO0ax UX
HOJIyYEHUs IIyTEM CaMO0Opa30BaHuU.

bnazooapsa  anexkmusnomy Kypcy no Ouonocuu 8blNOIHAEMCA HECKObKO
@dyHKyuii.

1. Kypc «Pemenue 3agau 1mo oOmieid OHOJIOTHHY» TIOMOTAET 3aKpeNnuTh U
yrayOUTh YpOBEHb 3HAHUM ydallMXCsl MO OMOJOTMU, MPUMEHUTh 3TH 3HAHUS MyTEM
pelieHns OMOJIOTUYECKUX 3a/1ay.

2. OcyuiecTBIs€TCs JIMYHOCTHO-OPUEHTUPOBAHHBIN MOAX0A B 00ydeHHH. To
€CTb YYWUTBHIBAIOTCS WHAMBHUAYAJIbHbIE CKIOHHOCTU U CIIOCOOHOCTH Yy4alluxcsi HU
CO3/1al0TCA YCIOBHUS JUIsl OOY4EHHMsSI UX B COOTBETCTBHHM C NPOQPECCHOHATbHBIMU
UHTEpECaMHU.

B pesynomame npoxodcoenusi npocpammul 31eKmueHo20 Kypca.

Yuawuecs 0onorcnvl 3namn:

e (OCHOBHBIE MTOHATHUS MOJIEKYJIIPHON OMOJIOTUY, LIUTOJIOTUN U T€HETUKHU;

e OOmue cBeeHUsI O MOJIEKYJISIPHBIX U KJIETOYHBIX MEXaHM3MaX HacleJOBaHUs
I€HOB U (POPMUPOBAHUS IPU3HAKOB;

e Crneuuduueckue TEPMUHBI M CHUMBOJIMKY, MCHOJb3yE€MbIE MpPU PEIICHUU
TeHETUYECKHUX 3a/1a4 U 3a/1a4 110 MOJIEKYJIIpHOM Ouosioruu;

e Crpoenue 1 GyHKIIMH OPraHOUAOB KJI€TKH. OCHOBHBIE MOJOXKEHUS KIETOYHOU
teopuu T. llIBanna u M. lllnelinena;

e XUMHUYECKHU COCTaB KIETKU: O€JNKH, KHUpPbI, YIIEBOAbl, HYKJIECHHOBBIC
KHCJIOTBI;

e MexaHU3M MPOIECCOB KU3HEACITENbHOCTU KJIETKU: HEPreTUYECKU OOMEH,
IIacTHYecKkuit 0OMeH: (hOoToCHUHTE3, OMOCHHTE3;

e 3akonbl Menpens, 3axkoH MopraHna, 3aKOH YHUCTOThI TAMET;

e buosorndyeckoe  3HAYEHHE  BCEX  MPOLECCOB  KU3HEIEATEIBbHOCTH,
IPOUCXOISIINX B KIIETKE;

e DopMBI U3MEHYMBOCTH, IPUUNHBI U3MEHUUBOCTH;

L AHFOpI/ITMBI PpEUICHUSA 3aaa4 0a30BOr0 ¥ MOBBIIIICHHOTO YPOBHA CIOKHOCTH.

anu;uec;z 001JICHbL ymems.
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e BricTpauBaTh @IrOpUTM peIIEHUs 3aJad Ha OCHOBE IIOJIYYEHHBIX
TEOPETUYECKUX 3HAaHUM 3aKOHOB LINTOJIOTUH, MOJIEKYJIIPHOM OMOJIOTUH, TEHETUKY;

® OOBACHATH POJIb TEHETHKHM B (POPMUPOBAHMU HAYYHOTO MHUPOBO33PEHUS;
coJiep>KaHUE T'€HETUYECKOM 3a/1auu;

e O000mAaTh U MPUMEHATH 3HAHUS O KJIETOYHOM M OPraHU3MEHHOM YPOBHE
OpraHU3alliy KU3HY;

e O000mAaTh M NPUMEHATh 3HAHUS O MHOrOOOpa3MM OPraHU3MOB pa3HBIX
LIapCTB;

e ConocTaBsATh OCOOEHHOCTU CTPOCHUS U (YHKIIMOHHPOBAHUS OPTaHHU3MOB
Pa3HBIX LIAPCTB;

e YCTaHABIMBATh MOCJIENI0BATEIBHOCTh OMOJOTMYECKUX OOBEKTOB, MPOLECCOB,
SIBIICHUI;

e YCTaHaBIMBATh INPUYUHHO-CIEACTBEHHbIE CBSI3HM, Je€jaTh O0OOILIEHHUS,
IIOTOJIHATh U CUCTEMATU3UPOBATH MTOJIyUCHHBIC 3HAHMS;

e [IpuMeHATh OMONOTMYECKUE 3HAHUS B NPAKTHUECKUX CUTYalUsX (IIPaKTHKO-
OPUEHTUPOBAHHOE 3a/IaHKE); MPUMEHATh TEPMHUHBI 110 T€HETHKE, CUMBOJIUKY IpHU
pEIIeHUH T'€HETUYECKUX 3a/1aY.

e PemaTh 3a7ayd MO LMTOJOTMM 0a30BOrO YPOBHS M TIOBBILIEHHOTO Ha
IIPUMEHEHUE 3HaHUI B HOBOM CUTYallNH;

e Pemate 3amaud 1O TeHETUKE O0a30BOTO YpPOBHS U IMOBBILIEHHOIO Ha
IIPUMEHEHHUE 3HAHUM B HOBOM CUTYAallNH;

e Pemate  3amaun 0 MOJIEKYJISIpHOW Ouosnoruu  0a30BOro ypoBHS U
MOBBIIIEHHOIO HA IPUMEHEHUE 3HAaHUI B HOBOM CUTYallNH;

e lcnonb3oBarh 00IIME MPUEMBI PaOOTHI C TECTOBBIMU 3a/laHUSIMU  Pa3IMYHOM
CIIOXKHOCTH, OpPHUEHTUPOBAThCS B MPOrPAMMHOM MaTepuajne, yMETb YETKO
dbopMyIHpOBaTH CBOU MBICIIH;

e [losb30BaThCs pa3IMUHBIMU TOCOOUAMHU, CIIPABOYHOM JTUTEpATYpoid, UHTEpHET-
VCTOYHHUKAMHU.

CopeprkaHre IporpaMMbl AIEKTUBHOTO Kypca BKJIIOYAeT 3 OCHOBHBIE pa3jela:
pelieHne  3a1ad Mo MOJEKYJSIpHOM OMOJIOTMM, pEelIeHHe 3ajad MO0 LUTOJIOTHH,
pelieHne 3ajad Mo TeHETHUKE, JaHHBbIE Pa3fesbl JESATCS Ha TEMbl, U Kaxaas Tema
AJIIEKTUBHOTO Kypca SIBJISIETCS MPOAOJIKEHUEM Kypca OMOJIOTMH. DJIEKTUBHBIN KypC
BKJIFOYAET TEOPETUUECKHUE 3aHATHS U MPAKTUKYMBI 10 PEILIEHUIO 3a/1a4.

1.2. Ilnanupyemble BOCIMTATEIbHbIC Pe3yJIbTAThI

[okyMeHT co3aaH B anekTpoHHow copme. Ne 198 ot 29.08.2024. NcnonHutens: KapumynnuHa P.P. r'BﬂEKTPOHHbIﬁ
CtpaHuua 4 n3 19. CtpaHnua cosgana: 07.10.2024 12:14 =¥ TATAPCTAH



[Inanupyemsblie pe3yabTaThl BOCHHUTAHMS HAlEJICHbl HA TEPCIEKTHUBY pPAa3BUTUSA U
CTAHOBJICHUS JIMYHOCTU oOywaroiierocsi. Pe3ynbrarbl JOCTHXKEHHUS LI€NW, PEIICHUsS 3a/aad
BOCIIUTAHMUS 1aHbI B (pOpME IEJIEBBIX OPUEHTHPOB.

Lles1eBble OpHEHTHPHI Pe3yJIbTATOB BOCIIUTAHUS
HAa YPOBHE CPeJHero o0mero oopasoBanmsi

Hanpasienus XapakTepucTHKH (II0KA3aTEJIN)

I'paxxnanckoe OCO3HaHHO  BBIPAKAIOMIMI  CBOIO  POCCHMCKYIO TPaxAaHCKYIO
UIAEHTUYHOCTh B TOJUKYJIBTYPHOM U MHOI'OKOH(ECCHOHATBHOM
poccuiickoM 00111ecTBE, COBPEMEHHOM MHUPOBOM COOOIIECTBE.
Co3naromuii cBO€ €IMHCTBO C HapoAoM PoccuM Kak HCTOYHHUKOM
BJIACTU u cyOBEKTOM TBICSYEIIETHEN POCCUNCKOU
roCyJapCTBEHHOCTH, ¢ POCCUIICKMM rocyapcTBOM, OTBETCTBEHHOCTh
3a pa3BUTHE CTPaAHbI, POCCUNUCKON rOCY/1apCTBEHHOCTH B HACTOSIIEM
U Oynymiem.

[IposiBnsitommii  TOTOBHOCTh K  3amuTe PoauHBI, CHOCOOHBIN
apryMEHTUPOBAHHO OTCTaMBaTh CYBEPEHUTET U JOCTOMHCTBO Hapoja
Poccun u Poccuiickoro rocymapcrtBa, COXpaHSATh M 3allUIIaTh
HWCTOPUYECKYIO MpaBay O PoccuiickoM rocyzapcrBe B IMPOILUIOM U B
COBPEMEHHOCTH.

OpueHTUpOBaHHBII Ha AKTUBHOE TPaXKJAHCKOE y4yacTHE Ha OCHOBE
YBaKEHHUs] 3aKOHA W MpaBOMOpsAKa, NpaB M CBOOOJA cOrpaxkiaH,
YBaXEHHUsI K UCTOPUUECKOMY U KyJIbTYPHOMY Hacieauto Poccun.
Oco3HaHHO U JIEATENHFHO BBIPAKAIOIIUNA  HENpUATHE JHOOOMU
TUCKPUMHUHAIIMM B OOIIECTBE IO COLMAJIbHBIM, HAIIMOHAJIHHBIM,
PacoBBIM, PEIWUTHO3HBIM IIPU3HAKAM, IPOSIBICHUN HKCTPEMH3MA,
TeppOpU3Ma, KOPPYILUUA, aHTUTOCYJapCTBEHHOU EATEIbHOCTH.
OOmamaronuii  OMBITOM  TPAKJIAHCKOM  COIMAIBbHO  3HAYMMOM
NEeSTENbHOCTH  (IIKOJBHOM CaMOYIPABIEHUH, JOOPOBOJIBYECTBE,
9KOJIOTHUYECKUX, TPUPOJOOXPAHHBIX, BOEHHO-IATPUOTHUYECKUX U JP.
O00BEAMHEHHSIX, aKIIHUAX, TPOTPAMMaXx).

[TarpuoTnueckoe | Breipaxkarommil CBOIO 3THOKYJIBTYPHYIO UJIEHTUYHOCTD,
JNEMOHCTPUPYIOIINM NPUBEPKEHHOCTh K POJHOMN KYyJIbType Ha OCHOBE
TH00BH K CBOEMY Hapoy, 3HAHHSI €r0 UCTOPHH U KYJIBTYPHI.
CoszHaromuii cebs maTpuOTOM CBOEro Hapojaa u Hapona Poccun B
LEJIOM, JEATEIbHO BBIPAXKAIOIIMK YyBCTBO IPUYACTHOCTH K
MHOTOHallMOHaNBbHOMY Hapony Poccuu, k Poccuiickomy OteuecTBy,
CBOIO OOIIEPOCCUIMCKYIO KYIbTYPHYIO HJIEHTHYHOCTb.

[IposBastommii NEeSATEIbHOE LIEHHOCTHOE OTHOILICHHE K
HUCTOPUYECKOMY W KYJIbTYPHOMY HACJEAUIO CBOEr0 U JPYTUX
HaponoB Poccun, K HauMOHAIBHBIM CHMBOJAM, IPA3THUKAM,
MMaMSATHHUKAM, TPAOULIHSAM HAapPOJOB, MPOKUBAIOIINX B POJTHOW CTPaHE
— Poccun.

[IposiBnsirOmMI YBa)K€HHE K COOTEYECTBEHHUKAM, ITPOKUBAIOIINM 32
pyOexxoMm, MOAACPKUBAIOLINN MX TpaBa, 3alIUTy MX HHTEPECOB B
COXPaHEHHUH 00IEPOCCUICKON KYJIbTYPHOU UIEHTUYHOCTH.

I[yXOBHO- HpOSIBJ'ISIIOHII/If/'I IMPHUBEPIKCHHOCTH TPpaaAUuIIUOHHBIM AYXOBHO-
HPAaBCTBCHHOC HPAaBCTBCHHBLIM IICHHOCTAM, KYJIbBTYPC HAPOJ0B Poccun (C Y4ceTOM
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MHPOBO33PEHYECKOTO, HaAIIMOHAJILHOTO, PEIUTUO3HOTO
caMoOTIpe/IeTICHUs CEMbH, JIMYHOTO CAMOOIIPEACIICHHS ).
JIeWCTBYIOIIMM W OLICHUBAKOIIMN CBOE IIOBEACHHE W TMOCTYIKH,
MOBEJCHUE WM TOCTYIKU JIPYTUX JIOJEH C MO3WLIHA TPagulHOHHBIX
POCCHUIMCKHUX TYXOBHO-HPABCTBEHHBIX, COITMOKYJIBTYPHBIX IIEHHOCTEH
Y HOPM C YYETOM OCO3HAHUA MOCIIEICTBUNA MMOCTYIKOB.

Co3nHaromuii ¥ JEeSTEIbHO BbIpAXAIOU TOHUMAHUE I[IEHHOCTH
KOKJI0M 4YeIOBEYECKONH JHUYHOCTH, CBOOOJBI MHPOBO33PEHUYECKOTO
BBIOOpA, caMOOIpe/IeICHNs, OTHOIICHUS K PEJUTHU U PEIUTHO3HOMN
MPUHAJICKHOCTH YEJIOBEKA.

JIeMOHCTpHUpPYIOIIMK  YBaXXEHHE K MPEACTABUTENSM Pa3IUYHBIX
ATHOKYJIbTYPHBIX TPYII, TPAJAUIMOHHBIX peIUruii HapoaoB Poccuu,
HallMOHAJILHOMY JTOCTOMHCTBY, PEJIMTUO3HBIM YOEKIECHUAM C YUYETOM
cOOJTII0IEHHS] KOHCTUTYIIMOHHBIX MPaB U CBOOOJ BCEX rpaxaaH.
Ilornmaronuii u NEeATEIILHO BBIPXKAIOIIUN EHHOCTH
MEXKPEJIUTHO3HOTO, MEKHAIMOHAJIBHOTO COTJIacHs JIFOJEH, TpakiaH,
HaponoB B Poccun.

CnocoOHBIM BECTH JUAJOr C JIOJbMH Pa3HBIX HAIMOHAIBHOCTEH,

peHHFHOSHOﬁ IMPpUHAIJICKHOCTH, JOCTHUI'aTh B HEM
B3aMMOIIOHHMMAaHHuA, HAXOJUTh 06]].[1/16 e U COTPpyaAHHU4YIaThb JIAd UX
JOCTHMIKCHUA.

OpueHTUpOBaHHBII Ha CO3JaHUE YCTOWYMBOW MHOTOAETHOU CEeMbH
Ha OCHOBE POCCHICKHMX TpPaJULHMOHHBIX CEMENHBIX II€HHOCTEH,
MOHMMaHUK Opaka KaK COK03a MYXYHHBI M KCHIIUHBI IJI CO3IaHUS
CEMbH, POXKICHUS U BOCIUTAHUS B HEW JIETEH, HEMPUATHS HACUIIUS B
CeMbe, yX0Ja OT POAUTENHCKONH OTBETCTBEHHOCTH.

Ob6nanaronuit - cOpMUPOBAHHBIMU ~ TPEJICTABICHUSIMUA O  POJIH
PYCCKOTO U POJHOIO S3bIKOB, JUTEPATYpPhl B JKU3HHM YEJIOBEKa,
Hapona, oOmiectBa, Poccuiickoro rocymapcrBa, WX 3HAYEHUH B
JNyXOBHO-HPaBCTBEHHOW  KyJIbType Hapoaa Poccun, MupoBoi
KYJIbTYpE.

JleMOHCTpHUpYIOIMK YCTOMYUBBIM MHTEPEC K YTEHHUIO KaK CPEICTBY
MMO3HAHUSI OTEYECTBEHHON U MUPOBOW KYJIBTYPBI.

DcTeTnyeckoe 3HAIOMMNA W YBAXKAIOWIMN XYJI0KECTBEHHOE TBOPYECTBO CBOETO
Hapoja, APYrux HapoA0B, MOHUMAIOIIHNI €ro 3HAYEHHUE B KYJIbTYpE.
Kputnueckn oneHMBarOMNN U JEATENBHO MPOSBISIONINN IOHUMaHUE
SMOLUMOHAIIBHOTO  BO3JCUCTBUA HCKYCCTBA, €ro BIMUSHHUS Ha
JTYIIIEBHOE COCTOSIHUE U MOBEJACHUE JIFOEH.

Co3sHaromun u IEeATEIILHO MPOSABIISOLIN I MNOHMMAaHUe
XYIOKECTBEHHOM KYyJIbTYpbl KaK CpEACTBA KOMMYHUKAlUM U
CaMOBBIPAXKEHUS B COBPEMEHHOM o0I11ecTBe, 3HAUYCHUE

HPABCTBEHHBIX HOPM, IIEHHOCTEW, TPAIUIIMN B HCKYCCTBE.
OpueHTUpOBaHHBIN HA OCO3HAHHOE CAMOBBIPAYKEHUE B Pa3HBIX BUIAX
WCKYCCTBa, XYJOKECTBEHHOM TBOPYECTBE C YUYETOM POCCHUHCKUX
TPaAWIIMOHHBIX JYXOBHBIX ¥ HPABCTBEHHBIX IIEHHOCTEW, Ha
ACTETHYECKOe 00YCTPONUCTBO COOCTBEHHOTO OBITA.

Bripaxkaromuii moHMMaHuEe LEHHOCTH OTEYECTBEHHOTO U MUPOBOIO
XyIOKECTBEHHOTO  HAcjleAus, pOJM HAPOJAHBIX TPAIULMN U
HAapOJHOI'0 TBOPYECTBA B UCKYCCTBE.
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dusnyeckoe [ToHumaromui M BBIPAXAKIIUNA B IPAKTUYECKOW JEATEIBbHOCTH
IIEHHOCTh JKWU3HH, 370pOBbS MU O€30MaCHOCTH, 3HAYEHHE JIMYHBIX
YCWINNA B COXPAaHEHHWU M YKPEIUIEHHU CBOETO 3/10POBbsl, 310POBbS
JOPYTHUX JFOJCH.

Brlpakaromuii Ha MpakTUKE YCTAHOBKY Ha 3J0POBBIA 00pa3 >KU3HU
(3mopoBoe mHMTaHWE, COOJIOJEHUE TUTHEHbl, PEXUM 3aHATHH U
oTnbIXa, (pU3MUEcKas AaKTUBHOCTH), CTpEMJIEHHE K (U3UUECKOMY
CaMOCOBEPIICHCTBOBAHUIO, COOJIIONAIOMINN W MpoNaraHIupyromui
0e30MacHbIN U 37J0POBBINA 00pa3 KU3HU.

[IposBrsromuii co3HaTEIbHOE U 0OOCHOBAHHOE HENPUSITHE BPEIHBIX
U1 PU3NYECKOTO U MCUXUYECKOTO 37J0POBBS NMPUBBIUEK, MOBEICHUS
(ynoTpebiieHHe alKoroiisi, HApKOTUKOB, KYpEeHHE, UTPOBasi U HHbBIC
3aBUCUMOCTH, JECTPYKTUBHOE IOBEJEHUE B OOIIECTBE U LU(POBOI
cpene).

Cobmroaromuii mpaBuiia JMYHON U OOIIECTBEHHON 0€30macHOCTH, B
TOM uucie 0e30MacHOTo oBeIeHUs B UH(POPMAIIMOHHOM cpeie.
Pa3BuBaromuii cBOM CIOCOOHOCTH aJaNTUPOBATHCS K CTPECCOBBIM
CUTyalUssM B OOUICHHH, B Pa3HBIX KOJUJIEKTHBAaX, K MEHSIOUIMMCS
COLIMANTLHBIM, UH()OPMAIITMOHHBIM U TIPUPOTHBIM YCIOBHSIM.
JIeMOHCTpUPYIOIIUI HABBIKM PEQIEKCUU CBOETO (PU3UUYECKOTO U
MICUXOJIOTHYECKOTO COCTOSIHUS, COCTOSIHUS OKPYXKAIOIIUX JIIOAEH C
TOYKH 3peHHUs] 0Ee30MacHOCTH, CO3HATEIBHOTO YIPABICHUS CBOUM
SMOIMOHAIBHBIM COCTOSIHUEM, TOTOBHOCTb W YMEHHUS OKa3bIBaTh
MIEPBYIO MOMOIIb c€0€ U IPYTUM JIOSM.

Tpynosoe YBaxaroumii Tpyn, pe3yiabTaThl TpyAa, TPYAOBYI COOCTBEHHOCTD,
MaTepuajbHbIE PpECYypChl U CpEACTBA CBOM U APYIHMX JIOJEH,
TPYAOBBIE U MpodeccHoHaNbHbIE JOCTUKEHUS CBOUX 3EMIISIKOB, UX
COLIMAJIBHO 3HAYMMBIA BKJaJ B Pa3BUTUE CBOETO MOCENEHUs, Kpas,
CTpaHBbI.

[IposBrstomumii chopMUpOBaHHBIE HABBIKU TPYI0JI00US, TOTOBHOCTb
K YECTHOMY TpYyaY.

Y4acTByIOIUM TPAKTUYECKH B COLMAIBbHO 3HAYUMOM TPYJIOBOM
NESATEIIBHOCTU Pa3HOr0 BUJAA B CEMbE, LIKOJE, CBOEH MECTHOCTH, B
TOM YHCJII€ OIUIAYMBAEMOM TpYJA€ B KaHUKYJSPHbIE MNEPHOJBI, C
Y4€TOM COOIIOAEHHUS HOPM TPYA0BOT0 3aKOHOATENbCTBA.
CrocoOHBIM K TBOPYECKOW CO3WIATCIBPHOM COIMAIBHO 3HAYMMOM
TPYJAOBOU JEATENBHOCTU B PA3IMYHBIX COLUAIBHO-TPYIOBBIX POJISX,
B TOM YHCI€ MNPEANPUHUMATEIBCKON JEATEIbHOCTH B YCJIOBHSX
CaMO3aHATOCTH UM HAEMHOIO TPY/a.

OpueHTHpOBaHHBI Ha OCO3HAHHBIM BBIOOpP Cdepbl TPYIOBOH,
npodeccuoHanbHOW JEATENIBHOCTH B POCCHUHCKOM OOIIECTBE C
YUETOM JIMYHBIX >KU3HEHHBIX IUIAaHOB, MOTpeOHOCTEN CBOEH CeMbH,
o01iecTBa.

Bripaxkarommmii OCO3HAHHYIO TOTOBHOCTb MOJIY4EeHHUS
npodeccruoHanbHOro 06pa3oBaHusl, K HEIPEPHIBHOMY 00Pa30BaHUIO B
TEYEHHE JKU3HM KaK YCJIOBUIO YCIEIIHOM Mpo(hecCHOHaIbHOU H
00I1IeCTBEHHOU ACSATEIHLHOCTH.

[Tonumaromuii cienupuKy TPYA0BON NEATEIBHOCTH, PETYIHMPOBAHUS
TPYJOBBIX OTHOIIEHUM, caMooOpa3oBaHUsl M MpodeccuoHaIbHON
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CaMOTIOJATOTOBKM B HMH(OPMAIIMOHHOM BBICOKOTEXHOJOTUUYECKOM
o0IliecTBe, TOTOBBIH YYUTHCI U TPYAUTHCA B COBPEMEHHOM
o0111eCTBE.

DKOJI0TrH4ecKoe Bripakaromuii n JIEMOHCTPUPYIOUINIA c(hopMHUPOBAHHOCTH
9KOJIOTHYECKOW  KyJbTYpbl Ha OCHOBE TIOHHUMAaHMS  BIIMSHUS
COITMAJIbHO-PKOHOMHYECKHUX MPOLIECCOB Ha OKPYKarOIIYIO
MIPUPOAHYIO CPENLY.

[IpumensronMid 3HaHUS COLMAJIBHBIX M €CTECTBEHHBIX HAyK IS
pelIeHMs 3a/1a4 0 OXpaHe OKPYKAIOUIEH CPeibl.

Bripaxkaromuii qeatenbHOe HENPUATHE JECUCTBUM, TPUHOCSIINX BPE
pUPOJIC, OKPYKAIOIIEH cpelie.

3HAIOMUA W TPUMEHSIOMMA yMEHHUS pPa3yMHOI0, OepeXIMBOTO
MPUPOAOIIOJIB30BaHMS B OBITY, B OOIIECTBEHHOM IPOCTPAHCTBE.
Nmerommii 1 pa3BUBAIOIINAN OMNBIT 3KOJOTMYECKH HAIPaBICHHOM,
MPUPOIOOXPAHHOM, pecypcocOeperarorei JIeSITCIILHOCTH,
Y4acCTBYIOIIUU B €70 MPHUOOPETEHUHN APYTUMU JIIOJIbEMH.
[To3naBatenpHOE | JleATEeNbHO BBIpAXKAIOMIMK [MO3HABATEIBHBIE HHTEPECHI B PA3HBIX
MPEAMETHBIX 00JIACTIX C YIETOM CBOMX CIIOCOOHOCTEH, TOCTHKEHHUH.
OOGnamaronuii mpeACTaBICHUEM O HayYHOM KapTHHE MHUpaA C YIETOM
COBPEMEHHBIX TOCTHKEHUN HAYKH U TEXHUKH, TOCTOBEPHON HaYyYHOUN
nH(pOpMaILIUK, OTKPHITUIX MUPOBOM M OTEUECTBEHHOM HAYKH.
Bripakaroiuii HaBbIKM apryMEHTUPOBAHHOW KPUTHUKH aHTHUHAYYHBIX
MPEICTABICHUNA, WJEW, KOHIENMUHWN, HaBBIKK  KPUTHYECKOIO
MBIIIICHUS.

Co3Haonuidi ¥ apryMEHTUPOBAHHO BBIPAKAIONIUNA TOHUMAaHHUE
3HAYEHUsI HAyKH, HAy4YHBIX JOCTWKEHUU B KU3HU POCCHUMCKOIO
oOuiecTBa, B 0OecleYeHUH €ro Oe30MACHOCTH, B T'YMaHUTapHOM,
COLMAJIbHO-3KOHOMHUYECKOM pa3BUTUU PoccuM B COBPEMEHHOM MHUPE.
PazBuBaromuii ¥ MPUMEHSIOMNNA HaBBIKH HAOJIOICHUMA, HaKOTUICHHS
"u CHCTEMaTH3aIuu ¢dakToB, OCMBICJICHHUS OITbITa B
€CTECTBEHHOHAy4YHOM M TyMaHUTApHOM 0OJacTAX  MO3HAHUA,
HCCIICIOBATEIILCKOMN IEITEIIbHOCTH.

Pazpea II. COAEP KAHUE 3JIEKTUBHOI'O KYPCA

«Penrenue 3a1a4 Mo oome 0M0JI0Orum»
(Buoaorus, 10 kiaacc)
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BBenenue (1 gyac).
[{enun u 3a1a4m 3IEKTUBHOTO Kypca. AKTyaau3alus paHee MOJYyYEHHbIX 3HAaHUH 110
pasnenam Oouosoruu: MosnekymsipHas OUOJIOTHs,, OCHOBBI T€HETUKH.
Pemenue 3amau no teme «OCHOBHBIE CBOMCTBA XKUBOTO. CHCTEMHas OpraHu3alus
KUZHU.
Paspea 1.
Pemienne 3agau mo reme «MoJiekyasipHast 0uoJiorus» (6 4acos)

Tema 1.1. Xumnueckuii coctaB kjieTku. Heopranmyeckue Bemjecrsa.

XUMUYECKHE DJIEMEHTBI U UX POJIb B KJeTKe. Heoprannueckre BemecTa U UxX poJib
B )KU3HENCATEIBLHOCTH KJIETKH. BoJla B KI€TKe, B3aUMOCBS3b €€ CTPOEHUS, XUMUYECKHUX
CBOMCTB M Ouonorumuyeckoil ponu. Coau HEOPraHMYECKUX KHCIOT, HUX BKJIAJd B
obecrieueHne KU3HEEATEIPHOCTH KIETKU U TIOJIIEp)Kanne romeoctasa. VIoHbI B KIIEeTKe,
ux pynkuuu. OcMOTHYECKOE IaBlIieHHE U TYprop B KiieTke. bydepHbie cucTeMbl KIETKH.

Tema 1.2. XuMHYeCKHIH COCTAB KJIETKH. YTIJeBoAbl. JIunuasbl.

VYraeBoasl B KU3HEACSITCIHPHOCTH PACTCHUH, >KUBOTHBIX, TPUOOB W OaKTEpHIA.
CrpykTypHble U (YHKLIHOHAIbHBIE OCOOEHHOCTH MOHOCAXapHUIOB MU JIUCAaXapHJIOB.
buononmMeps! - monucaxapuibl, CTPOCHHE U OMOJIOTHYECKas POJIb.

Kupel ¥ nunuael, OCOOCHHOCTH WX CTPOEHUS, CBA3AHHBIE C (PYHKIMOHAIBHOU
AKTUBHOCTBIO KJIETKH.

Tema 1.3. Xumnuecknii coctaB KieTku. beaku.

Oprannueckue BellecTBa KiIETKU. buononumepsl — Oenku. CTpyKTypHas
opranuzanus OeIKOBbIX MoOyieKys. CBoiicTBa OenkoB. JleHaTypalus U peHaTypamus —
Ounonorndeckui cMbIch U 3HaueHue. OyHkmu 0eTKOBBIX MoJieKyl. DepMEeHThI, UX POJTh
B 00ecrnedeHnu IpolieccoB ku3HeaesaTeabHocTH. Kiaccudukanus hepMeHTOoB.

Tema 1.4. XumMnuyecknii coctaB KjaeTKU. HykJIeHHOBbIE KHCJIOTHI.

HyxiienHoBBIE KUCIIOTHI, UX poib B KieTke. Mcropus uzyuenuns. JIHK — mosnekyina
XpaHeHHsl HacjencTtBeHHoW uHpopManumu. CrpykrypHass opranumzanus JIHK.
Camoynasoenue JIHK. PHK, ee Bumabl, ocobeHHOCTH CTpoeHus U (yHKIIMOHUPOBAHHMS.

AT® — OCHOBHOM aKKyMyJSITOp HSHEprum B KieTke. OCOOEHHOCTH CTPOEHUS
Mosiekysiel ¥ ¢pyHKinn AT®. Butamunsl, cTpoeHHe, UCTOYHUK TOCTYIUJICHUS U POJb B
OpraHu3Me U KIJIETKE.

Hemoncmpayuu: monens [IHK u PHK, taGnuiet «I'enetndeckuii koay, «Meio3y,
MOJENHU-ANIUINKALIMK, WUTIOCTPUPYIONIME 3aKOHBI HACJEACTBEHHOCTH, MEPEKpPECT
XPOMOCOM; XpPOMOCOMHbBIE aHOMAJIUU YEJIOBEKa U UX (DEHOTUITUUECKUE TPOSBIICHUS.

Jlabopamopnuie pabomot:

JL.P.Ne 1 «M3yuenue pepMeHTATUBHON aKTUBHOCTHU CIIFOHBDY.
JL.P.Ne 2 ««Bpraenenue u ounictka JJHK u3 kiietok pacrenuinn

Koumponvnasa paboma no pazoeny «Monexkyaapuasa ouonousy.
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Paznean 2.
Pemenue 3agau no teme «llurosorus» (11 yacos).

Tema 2.1. LHuTos10rus KaKk HAyKa.

[Ipeamer, 3agaun M METOJbl COBPEMEHHOW LMTONOTMU. MECTO IMTOJOrMU B
CHUCTEME €CTECTBEHHOHAYYHBIX M OMOJIOTMUECKUX HayK. VIcTopusi pa3BUTHS LUTOJIOTHS.
Teopernyeckoe W TMPAKTHUECKOE 3HAYCHHE IIUTOJIOTMUECKUX HCCIIEIOBAaHUN B
MEIULMHE, 3[PaBOOXPAHEHUH, CEIbCKOM XO3SIICTBE, JEJIe OXpaHbl MPUPOJbI U JPYrUX
chepax yeroBeUeCKOu JeSTEIbHOCTH.

Uctopus otkpeiTue kinetku. Kierounas teopus. OCHOBHBIE IMOJIOKEHUS MEPBOM
KJeTouHoi Teopuu. COBpEeMEHHasl KJIETOYHas TEOpHs, €€ OCHOBHBIC MOJIOKEHHUS U
3HAYCHHUE I Pa3BUTHU OUOIOTHH.

Tema 2.2. CTpoeHHe KJIETKH U €€ OPraHOUAbI.

[Tna3smaTudeckas memOpaHa u o6ojodka kiaeTku. CTpoeHne MeMOpaHBI KJIETOK.
[IpoHMKHOBEHHE BELIECTB Yepe3 MeMOpaHy KJIETOK. Bujbl TpaHCnopTa BEIIECTB uepes
LIUTOIUIa3MAaTUUYECKYI0 MeMOpaHy KIJIETOK (IMacCUBHBIA M AaKTUBHBIA TpPAaHCHIOPT,
9K30LIMTO3 W JHAOIUTO3). OCOOEHHOCTU CTpOEHHUs O00O0JOYEK MPOKAPUOTHUYECKUX U
AYKapUOTUYECKUX KIIETOK.

[{uToruiasma u ee CTPYKTypHbIE KOMIOHEHThl. OCHOBHOE BEIIECTBO IUTOILIA3MBI,
€ro CBOMCTBA U (QYHKIIUH.

SAnpo unrepdazHoil KiIeTku. XUMHYECKUN COCTaB M CTPOCHUE flpa. JHAUYECHHE
saapa B OOMEHE BEIIECTB M Iepeade TEeHETHYEeCKOW wuHhopManun. SapeImko,
OCOOCHHOCTH CTpPOCHUsI U (PyHKIHMU. XPOMOCOMBI, IMOCTOSHCTBO YHUCIA U (POPMBI,
ToHKOe cTpoeHue. [lonstne o kapuotune. [ariomgHBIE W AUIUTOMAHBIA HAOOPHI
XPOMOCOM.

Amnmnapat I'onbmaxu. CTpoeHue, pacioyioKeHHe B KIETKaxX >KUBOTHBIX M PaCTEHUH,
dbyHkuuu amnmapata ['OdpIKM: CHHTE3 TOJMCAXapHuI0B W JUMUAOB, HAKOIUICHHWE U
co3peBaHUEe CEKpeTOB (OenKu, JTUMHUABI, MOJIMCAaXapuibl), TPAHCIIOPT BEIIECTB, POJb B
dbopMupoBaHuU [Ia3MaTUdeckod MemOpaHbl M Ju30ocoM. CTpoeHue U (QYHKIHH
JIN30COM.

Oupomnasmatuueckas  cetb  (JIIC), ee Tunmbl. OCOOEHHOCTHM  CTPOCHHUS
arpanyJsipHOil (Tnmazkoi) u rpaHyispHou (mepoxosatoit) JOIIC. 3HaueHue rimagkon
OIIC B cuHTE3€ MONMCaxapyI0B U JIMIHUIOB, MX HAKOIJICHUU M TPAHCIOPTE. 3alluTHAS
byukius OIIC (M30511M 1 HEUTpaTU3aIKs BPEAHBIX ISl KICTKU BellecTB). OyHKITUU
mepoxoBatoit DIIC (yuacTre B cuHTe3€ OEJIKOB, B HAKOTJIEHUH OEITKOBBIX MPOIYKTOB U
UX TPAHCIIOPTE, CBA3b C IPYTUMU OpraHOUIaMU U 000JI0UKOH KIIETKH).

Pubocompl, 0cOOEHHOCTH CTPOCHHUSI U POJIb B OMocuHTe3e Oenka. [TommprnGocoMsl.

Bakyonu pacTUTENnbHBIX KJIETOK, UX 3HaUeHue, cB3b ¢ DIIC.

[TnacTuabl: NEHKOIIACTBI, XJIOPOILIACTHI, XpoMOoIIacTel. OCOOEHHOCTH, CTPOCHHE
u ¢ynkiuu twiactun.  JAHK mmactua. [poucxoxnaenue xjoporiactoB. BzanMuoe
peBpalleHue MIacTHI.

[okyMeHT co3aaH B anekTpoHHow copme. Ne 198 ot 29.08.2024. NcnonHutens: KapumynnuHa P.P. B SINNEKTPOHHbIA
CrpaHunua 10 u3 19. CTpanuua cosaara: 07.10.2024 12:14 =¥ TATAPCTAH



MutoxoHapun, CcTpoeHHe (Hapy>KHas W BHYTPEHHSAS MeEMOpaHbI, KPHUCTHI).
Mutoxonapuansusie JIHK, PHK, puGocombl, ux poib. DYHKIUH MHUTOXOHIAPUH.
['MnoTe3bl 0 NPOUCXOXKACHUN MUTOXOHJIPUN. 3HAYEHNE BO3HUKHOBEHHUS KHUCIOPOIHOIO
JIBIXaHUSI B 3BOJIFOLIUH.

Krnerounslit ieHTp, ero crpoeHue u QpyHkiuu. OpraHousl ABMkeHus. Kinertounbie
BKJIFOUEHHSI — HEMTOCTOSIHHBIN OPraHou/ KJIETOK, OCOOCHHOCTU U (DYyHKIIUH.

Tema 2.3. ®oToCUHTE3.

OOmeH BeniecTB ¥ d3Hepruu. [IoHATHE O MIACTUYECKOM U SHEPTeTUYECKOM OOMEHE.

dortocunte3. CBeToBas W TeMHOBas ¢asbl (HOTOCHHTE3a, OCHOBHBIC IPOIIECCHI,
npoucxoasamye B 3TH (¢a3pl. OCHOBHBIE HWTOTH CBETOBOM ha3el - cuHTe3 AT,
BbiiesieHne  kucinopona.  dortodochopmiupoBanue.  CymMmapHoe — ypaBHEHHE
dotocunteza. IlepBuunbie mnpoaykTel ¢GoTocuHTe3a. DoTOoCHHTE3 U ypoXKal
CENbCKOXO03AMCTBEHHBIX KYJIBTYD. [lytn MOBBIIICHUS MNPOAYKTUBHOCTH
CENbCKOX034UCTBEHHBIX pacTeHud. K.A.TumMupszeB 0 KOCMHUYECKOW POIM 3EJIEHBIX
pacTeHnil. XeMOCUHTE3 U €r0 3HAYECHHUE B IIPUPO/IE.

Tema 2.4. JHepreTuyecknii 00MeH.

DHepreTuyeckuii OOMEH B KIJIETKE W €ro OHOJIOTHYECKHM CMBICI. Tarbl
HPHEPTreTUYECKOTO OOMEHa, NPUYPOUYEHHOCTh JTHX TMPOIECCOB K OMpPEAeICHHBIM
CTPYKTypaM KJIeTKH. 3HaueHne MAUTOXOHApHA u AT® B sHEpreTHuecKkoM oOMEHe.

Tema 2.5. buocunre3 0eJika.

buocunTe3 6€enKOB B KJIETKE U €ro 3HaueHue. Poib reHoB B OMOCHHTE3€ OENKOB.
['eneTnueckuii KO M €ro cBoMcTBa. JTtamnbl OMOoCHMHTE3a Oenka. Peakiuu MaTpuyHOro
cuHTe3a. Perymsamus cunte3a OenkoB. ['eH-perynarop, reH-omnepaTop, CTPYKTypHBIC
reHbl, uX B3auMmojedcTBue. IlpuHnmnm  oOpaTHOW  CBS3M B PETYJISIHH
dbyHKIoHNpOoBaHus TeHOB. COBpeMEeHHbIE IPEICTABICHHUS O MPUPOJIE TeHA.

Tema 2.6. Tunbl 1ejieHUs KJIETOK.

JKu3HEHHBIA UK KIETKH W ero 3Tamnbl. [[oAroToBKa KIETKM K JEIICHUI0 —
uHTepdaza, ee nepuonbl (MPECUHTETUYECKUM, CUHTETUYECKUW, MOCTCUHTETHUUECKUH).
buonorudeckoe 3nauenne narepdaspl. AonTo3. MUTOTHYECKUHN TTUKIT.

AMUTO3 W ero 3HadeHHe. MUTO3 - IUTOJOTMYECKas OCHOBa OeCIoJIoro
pa3MHOXkeHUsl. Da3pl MUTO3a, HX Xapakrepucthka. CTPYKTypHbIE HM3MEHEHHUS U
(U3MOIOTHICCKAE OCOOCHHOCTH OPTaHOWJOB KICTKH BO BpPEMS MHTOTHYECKOTO
nenenusi. BepereHo paeneHus, cTpoeHue M (QPyHKIMU HUTEH BepereHa. buonormueckoe
3HAYEHUE MUTO3A.

Meito3 - nMTOJIOTMYECKas OCHOBa IIOJIOBOrO pa3MHOeHusA. llepBoe neneHue
Melno3a, ero (asbl, UX XapaKTepUCTHKA. Y MEHBIIICHUE YHCIIa XPOMOCOM KakK Pe3yJibTat
nepBoro aeneHus. Bropoe nenenne meitosa, ¢aspl, UX XapakTepucTuka. buomorndeckoe
3HAYECHUE MEN03a.

Tema 2.7. BecnoJioe u M0JI0BOE Pa3MHOKEHHUE.

®opMbI ¥ cIOCOOBI pa3MHOKEHUSI OpraHU3MOB. becnonoe pa3MHOXKEHUE, €T0 BUIbI
u 3HaueHue. [lomoBoe pa3smMHOKEHHE, €r0 BUIbl M ABOJIIOLNUMOHHOE 3HaueHue. OoOias
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XapaKTepUCTUKAa U OCOOEHHOCTH Pa3MHOXKEHHSI OCHOBHBIX TPYII OpraHu3MoB. Pa3BuTue
MY>KCKHX M KEHCKHX IOJIOBBIX KJIETOK y )KUBOTHBIX U PACTCHU.

Tema 2.8. OHTOreHe3 — HHAUBHUAYAJIbHOE Pa3BUTHE OPraHMU3MOB.

OmnogorBopeHue U ero Ttumbl. OIIONOTBOPEHHE M Pa3BUTHUE 3apoJbllia Y
KUBOTHBIX. OCHOBHBIE 3TaIbl YMOPUOHATBHOTO PA3BUTHUS KUBOTHBIX. B3aumoenicTBue
yacTell pa3BUBAIOLIErOCs 3apoiblia. buoreHeTuyeckuit 3aKOH, €ro COBpPEMEHHas
uHTepnperauus. lloctamOpuonanbHOe pa3BuTHE. BpeaHoe BiIMAHHE —aNKOTOJS,
HUKOTWHA, HApKOTUKOB, 3arps3HEHUS OKpYKaloUled cpeAbl Ha pPa3BUTHUE 3apOjIbIIIa
YKUBOTHBIX U YEJIOBEKA.

OOmast xapakTepucTuka M OCOOCHHOCTH pa3MHOXKEHHS BHPYCOB, OakTepuii,
BOJIOPOCIIEH, MOX000pa3HbIX, ManopOTHUKOOOPA3HBIX, rOJIOCEMEHHBIX,
MOKPBITOCEMEHHBIX, IPUO0B U HnmaitHuKoB. CMeHa (a3 B )KU3HEHHOM LIMKJIE.

Jlemoncmpayuu: cXemMbl SHEPTETUYECKOro 0OMeHa U (poTocuHTE3A.

Jlabopamopnwie pabomul:

JL.P.Ne 3 «BnusiHre ocMoca Ha TypropHO€ COCTOSIHUE KIIETOK.

JILP.Ne 4 «CpaBuenne nud¢hy3rMOHHONW CIIOCOOHOCTH KJIETOYHOM MEMOpaHBI WU
KJIETOYHOU 00O0JIOUKI.

JLP.Ne 5 «I1ma3moiin3 1 AETUIa3MOJIU3 B PACTUTEIIBHOU KIIETKE».

JLP.Ne 6 «Ompenenenrne WHTEHCUBHOCTH IIporiecca (DUKCAIMK YTJICKHUCIIOrO rasza
KJIETKAMH BOJIOPOCIH XJIOPEIIbI».

JL.P. No 7 «BpraeneHue yrieKuciaoro ra3a u TEIoThl APOXOKEBBIMU KIETKAMU MPU
OpOXKEHUM»

JILP.Ne 8 «lIloBeneHne XpoMOCOM TMpPH MHUTOTHUYECKOM JIEJICHUH B KJIETKaX
paCTEHUIN.

JILP.Ne 9 «lloBenenne XpomMOCOM IIpU MEWOTHYECKOM JIEJICHUH B KIETKax
pPAaCTEHUIN.

Koumponwvnaa paboma no pazoeny «l{umonozusn».

Paznean 3.
Pemenue 3agau mo teme «I'eneruxka» (15 gyacos).

Tema 3.1. He3aBucumoe HacjieI0BaHUe IPU3HAKOB.

[Ipenmer, 3amaum U MeToAbl TeHeTHUKW. OCHOBHBIE pa3liefibl T€HETUKU. MecTo
TEHETHKN CpeAr OMOJOTHYECKHMX HayK. 3HAueHHWE TCHETHKH B pa3palboTKe MpoOieMm
OXpaHbl NPUPOBI, 3APAaBOOXPAHECHHMS], MEIUILIMHBI, CEBCKOro X03sucTBa. [IpakTnueckoe
3HAYEHUE T€HETUKH.

['. MeHuenp — OCHOBONOJIO)KHUK TI'€HETUKU. METOJ T€HETHYECKOro aHalau3a,
pazpabotannbiii . Mennenem. I'enetnueckas cumBoimka. [IpaBmia 3ammcu cxem
CKpEILMBaHUS.

HacnenoBanne mnpu  MOHOTMOPHUAHOM  CKpelIMBaHWH. J(OMUHaHTHbIE U
penieccuBHble npu3Haku. [lepBbiii 3akoH MeHnmens - 3aKOH eauHooOpa3us THOPHUIOB
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MEepBOTro NokoieHus. Bropou 3akoH Menaens - 3akoH pacuierieHus. [IpaBuiio 4nctorsl
ramer. lluTonornyeckue OCHOBBI pacCIICIUICHUS NPU MOHOTHMOPHIHOM CKPEIIMBAHUU.
CTaTuCTUYECKHI XapaKTep PaCIlECIICHHUS.

[Tonatne o renax m aurensax. GEHOTUII U TEHOTUII. ['OMO3UroTa U TETEPO3UTOTA.
Pacuiemienrie npu BO3BPaTHOM U aHAJIM3UPYIOIIEM CKPEIIMBAHUY.

HacnenoBanue npu quruOpugHoM ckpeuuBanud. HezaBucumoe KOMOMHUPOBaHHE
HE3aBUCHMBIX Iap IPU3HAKOB - TpeTud 3akoH Mennens. Lluromornueckne OCHOBBI
HE3aBUCUMOT0 KOMOMHHPOBAHUS Map MPU3HAKOB.

Jlemoncmpayuu: pemerka [lennera, Ononornyeckuii Mmarepuai.

Tema 3.2. B3aumogeiicTBHe a/uIe/IbHBIX U Hea/IeJIbHbIX T€HOB.

HacnenoBanne mnpu B3aMMOJCHCTBUM aJUICIBHBIX T'€HOB. JlOMHUHUpOBaHUE.
Hemnonnoe JOMUHUPOBAHUE. Konomuuposanue. CBepXIOMUHHUPOBAHUE.
MHOKECTBEHHBIN aJIIETU3M.

BzaumoneiictBue HeaenbHbIX TeHOB. HoB0OOOpa3oBaHWs TpU CKpelIMBaHUU.
OcoOE€HHOCTH HAacleIOBaHUA KOJMYECTBEHHBIX NpU3HAKOB. KOMILTMMEHTapHOCTb.
Onucras. [lonumepusa. MHOXECTBEHHOE NIEUCTBUE T€HOB. [Iprmepsl MHOKECTBEHHOTO
JNENCTBUSL TeHOB. BO3MOXHBIE MEXaHU3Mbl OOBSACHEHMS ITOrO SIBICHMS. [ €HOTHN Kak
LEJOCTHAsI UICTOPUYECKH CIOKUBILIASACS CUCTEMA.

Jemoncmpayuu: pUCYyHKH, WUIIOCTPUPYIOLIME B3aMMOJECUCTBHUE aJUIEIBHBIX H
HEaJUIEJIbHBIX T€HOB

® OKpackKa SiroJl 36MJISTHUKH [PHU HEMOJHOM JOMUHHUPOBAHUH;

® OKpACKa Mexa y HOPOK IIPH IJIEUOTPOITHOM JIEVCTBUM T'€HA;

® OKpacKa BEHYHMKa Y JIbHA — IPUMEDP KOMIIEMEHTAPHOCTH;

® OKpacKa IUIOJa y THIKBbI IIPH SMIMCTATUYECKOM B3aUMOJICHCTBUM JIBYX I'€HOB;

® OKpacKa KOJOCKOBOM YEIllyH y OBCA — MPUMEP MOJTUMEPHH.

Tema 3.3. XpomocomMHasi TeOPHSI HACTEACTBEHHOCTH.

SIBIeHHE CLEIUIEHHOrO0 HACJIENIOBAHUS M OrPAHUYEHHOCTh TPETHETO 3aKOHA
Mengens. 3uaduenwe pabor T.I'Moprama u ero mKOJbI B HU3YYCHUU SBICHUS
CUEIUICHHOro  HacienoBaHusi. KpoccuHroBep, ero OHOJIOTMYECKOE 3HAYCHHUE.
['eHeTnyeckre KapThl XpoMOCOM. (OCHOBHBIE TMOJOKEHHS XPOMOCOMHON TEOpUHU
HaciencTBeHHOCTH. Bkian mkonel T.I.Moprana B pa3pab0oTKy XpOMOCOMHOM TeOopuUu
HACJICICTBEHHOCTH.

Hemoncmpayuu: MO/JIENT-aNTUITMKAUH, WUTIOCTPUPYIOLINE 3aKOHBI
HACJIECTBEHHOCTH, IIEPEKPECT XPOMOCOM; TEHETUUECKHUE KaPThl XPOMOCOM.

Tema 3.4. I'eHeTnKa moJia.

['enetuka nosa. IlepBudyHbIE M BTOPHUYHBIE IIOJIOBBIE NPU3HAKK. XPOMOCOMHAas
Teopusi ompeaeneHuss Tmona. [‘omMoramMeTrHbli W TETEPOraMETHBIM T1OJ. THuIbl
omnpeaesieHus noJjia. MexaHu3M NojiepkaHus cooTHomeHus: nosoB 1:1. HacnenoBanue
MPU3HAKOB, CUEIUICHHBIX C TIOJIOM.

Jlemoncmpayuu: cxemMbl CKpelIMBaHUs HA MPUMEPE KIACCUYECKON reMopuiivu u
JaJIbTOHU3Ma Y€EJI0BEKa.
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Jlabopamopnuie pabomoi:

JL.P.Ne 10 «Ompenenenre TeHOTUIIA TUIOJJOBOM MYIITKU JPO030(DHIIEI 10 (DEHOTHUITY».

Tema 3.5. 3akoHOMEpHOCTH U3MEHYHBOCTH.

N3menunBocth. Kiaccudukanus HM3MEHUYMBOCTH C TO3HIMK COBPEMEHHOW TIe-
HETHUKU.

®enotunuyeckass (MOAMQPUKALMOHHAS UM OHTOTEHETUYECKas) HN3MEHYUBOCTD.
Hopma peakunu u ee 3aBUCUMOCTb OT reHoTuna. CTaTUCTUYECKUE 3aKOHOMEPHOCTU
MOJAU(PUKALUOHHON U3MEHYMBOCTH; BAPUALIMOHHBIN sl M BapHallMOHHAs KpUBasl.

['enoTunuyeckass (KOMOMHATHBHAs M MYTAlMOHHAs) W3MEHYMBOCTh. 3HAYEHHE
KOMOMHATUBHON M3MEHYMBOCTH B OOBSICHEHUHU 3BOJIIOIMOHHBIX MPOIECCOB, CEIEKIIUU
OpraHu3MoB.  MyTalMOHHAas W3MEHYMBOCTh, €€ BHUAbL. MyTaluu, HUX MPUYUHBL
Knaccudukams mytanuuii mo xapakrepy U3MEHEHUs! FeHOTUNa (TeHHbIe, XPOMOCOMHBIE,
T€HOMHBIC, LUTOIUIa3MaTudeckue). [locnencTBus BAMSHUS MYTareHOB Ha OpPraHU3M.
Mepbl  3alUTBl  OKpY’KalOIIEW cpedabl OT 3arpsA3HEHUs MyTareHaMu. 3aKOH
TOMOJIOTUYECKUX PSAOB B  HAcleICTBEHHOM wu3MeHuuBoctH. H.M. BaBuiona.
DKCNepUMEHTAIBHOE TIOJyYeHUE My TaIUi.

Tema 3.6. 'eHeTHKa Yesi0BeKaA.

['enetuka yenoBeka. UenoBek kak 0OBEKT T€HETUYECKUX UCCIIEeNOBaHUNA. MeToabl
W3Y4YEHUS  HACJIEACTBEHHOCTHM  YEJIIOBEKA:  TCHEATOTMYECKH,  OJIM3HELOBBIH,
UTOTCHETUYECKU I, THOPUAU3AIIHIS COMATHUECKUX KIIETOK.

HacnenctBennsie 00Jie3HH, UX PaCIpOCTpaHEHUE B MOMYJALUAX 4YeloBeKa. Mepbl
NpOo(UIaKTUKN HACIEACTBEHHBIX 3a00JIeBaHUM yenoBeka. BpenHoe BiAMsSHUE ankoross,
HUKOTMHA W HApKOTHYECKWX BEIIECTB HA HACJIECACTBEHHOCTh 4YeloBeka. Meauko-
TEHETHYECKOEe KOHCYJIbTHpOBaHWE. KpuThka pacuCTCKUX TEOpHM C  MO3HIIHMA
COBPEMEHHOW I'€HETUKH.

Jemoncmpayuu: Tabyuia «CHUMBOJIBI POJIOCIIOBHOI, PUCYHKH,
WUTIOCTPUPYIOIIAE XPOMOCOMHBIE AaHOMAQJIWM 4YelOBeKa U WX (EHOTUIIUYECKUE
MPOSIBJICHHUS.

Koumponvnaa paboma no pazoeny «I enemukan.

3auét no kypcey «Pemenne 3agau nmo o61eii ouosorum» - 1 yac.

Y4eOHO-TEMATHYECCKUH IIJIAH

Ne Haumenosanue Kou- | B ToMm uncie
n/m pa3JcyioB 1 TEM BO | TIpakruyeckue ®DopMbI paboThI
HacoB 3aHATHA
1 | Beenenmne. 1 - JlnarHoctuka, TeCTUpOBAHUE.
| 2 | Pemienue 3agad mo teme | 6 | 5 | IIpakTuKyM O pemIeHUIo 3a1a4.
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«MonexyinsipHasi OMOJIOTUs»
IIpoBepka 3HaHUN, YyMEHUH U
HAaBBIKOB MOJIy4YEHHBIX pu
n3yyeHuu temol «PemeHne 3amad
110 MOJICKYJIIPHOM OHOJIOTUM».

3 | Pemienue 3aga4 no reme 11 9 [IpakTuKyM MO peUICHUIO 3a/1a4.
«I{utosiorus»
[IpoBepka 3HaHMil, yMEHUH U
HAaBBIKOB MOJIYYEHHBIX npu
n3yyeHun tembl «Pemenue 3amad
10 IIUTOJIOTUN.

4 | Pemienue 3aiau 1o reme 15 13 [IpakTuKyM MO pEICHUIO 3a/a4.
«I"eneruka»
IIpoBepka 3HaHWI, YyMEHUU U
HAaBBIKOB MOJIyYEHHBIX npu
n3yyenun temel «Pemenne 3amad
110 TEHETUKEY.

5 | 3auér no kypcy «Pemenune 1 - [IpoBepka 3HaHUM, yMEHUH U
3a7a4 10 00IIel ONOIOTHI HaBbIKOB, MOJTyYeHHBIX npu
U3y4eHUM  3JIEKTUBHOIO  Kypca
«Pemenne 3amau  mo  oOumiei
OMOIOTHI

Temui pecpepamoe:

¢ ['eHEeTHKA: NCTOPHUS U COBPEMEHHOCTb.

® MeTo/ bl U3yUeHUs HACIEICTBEHHOCTH YeTIOBEKA.

¢ ['eHeTHYECKast MEIUIIMHA: IIaTH B OyIyIiee.

e UeMm omacHbl OJIM3KOPOICTBEHHbBIE OpaKku?

e lI3ydeHre W MPOTHO3MPOBAHWE HACJICIOBAHWS KOHKPETHOTO TMPH3HAKA B CBOEH
CeMbe.

e /I3yueHne nposBICHUS IPU3HAKOB Y JOMAITHUX TUTOMIIEB.

Paznea II1. KAJIEHJIAPHO- TEMATUYECKOE IINTAHUPOBAHUE
JaeKTUBHBIN Kypc «Pemenue 3aa4 mo odmei omosiorun», 10 kiaacc

Ne Tema 3anarus Koi-Bo Jlata npoBenenus
4acoB UTaH ¢axt
1 BBenenue. 1 06.09.

Pa3nea 1. Pemienne 3ana4 no reme «MoJiekyJsipHas OuoJiorus» (6 4acos)

[okyMeHT co3aaH B anekTpoHHow copme. Ne 198 ot 29.08.2024. NcnonHutens: KapumynnuHa P.P. r'BﬂEKTPOHHbIﬁ
CrpaHunua 15 n3 19. CTpanuua cosaara: 07.10.2024 12:14 =¥ TATAPCTAH



2 | XuMHueckuil coctaB KieTku. Heoprannueckue BeliecTna. 1 13.09
3 XUMHYECKHUH COCTaB KIETKU. YTJIEeBOALIL. JIMITHIEI. 1 20.09
4 | XuMuueckui coctaB KieTku. benku. 1 27.09
5 | XuMnueckuit coctaB KiaeTku. HykIeMHOBBIE KUCIOTHI. 1 04.10
6 | Hykneunossie kuciaotsl. ATO. 1 11.10
7 | KontponpHas pabota no pazzaeny: «MomnekyisipHas OMOIOTUS. 1 18.10
Pazgen 2. Pemenue 3agau no teme «llurosorus» (11 yacon)
8 | Huronorus xak Hayka. Kiierounas Teopus. 1 25.10
9 | CrpoeHue KIETKU U €€ OpraHOU/IbI. 1 08.11
10 | ®orocuHTes. 1 15.11
11 | DHepreruueckuii 0OMeH. 1 22.11
12 | buocunTes Oenka. 1 29.11
13 | buocunTes Oenka. 1 06.12
14 | Tunel negeHus KIETOK. 1 13.12
15 | becnionoe u moio0BOE pa3MHOKEHUE. 1 20.12
16 | ITomoBoe pazmHoOxeHuEe. Meiio3. 1 27.12
17 | UnpuBuayanbHOE pa3BUTHE OPraHU3MOB. 1 10.01
18 | KonTponwsHas pabora no pazaeny «L{uronorus». 1 17.01
Pa3znen 3. Pemienue 3a1a4 no reme «I'eneruxa» (15 yacoB)
19 | He3aBucumoe Haclie10BaHUE MMPU3HAKOB. 1 24.01
20 | Pemenue reHeTHUECKUX 3a7a4 HA MOHOTUOPUIHOE CKpEIIMBaHUE. 1 31.01
21 | Pemenue reHeTHYECKHUX 331249 HA JUTHOPUIHOE CKPEIIMBAHUE. 1 07.02
22 | PemieHue reHeTHYECKUX 3a7a4 HAa aHAJU3UPYIOLIEE CKPEIIMBAHUE. 1 14.02
23 | B3aumopencTBue Te€HOB. 1 21.02
24 | PemieHre reHETHYECKUX 3a7a4 Ha HEMOJIHOE JOMUHUPOBAHHUE. 1 28.02
25 | Onpeaenenue rpymnn KpoBYU YEJIOBEKa — 1 07.03
MpUMep KOJOMUHUPOBAHUS aJUIEJIbHBIX T'€HOB.
26 | Pemenne koMOMHUPOBAHHBIX 3a]ad. 1 14.03
27 | XpoMOCOMHasl TEOpUS HACJIECTBEHHOCTH. 1 28.03
28 | Pemenue reHeTMYECKUX 3a/a4 Ha CIEIIJIEHHOE HACIIeIOBAaHUE 1 04.04
MIPU3HAKOB.
29 | I'eneruka momna. 1 11.04
30 | CocraBieHue pogOCIOBHOM. 1 18.04
31 | 3aKOHOMEPHOCTH U3MEHYNBOCTH. 1 25.04
32 | I'eHeTuka yenoBeka. 1 16.05
33 | KonTponbHas paboTa 1o pazzaeiny «I eHeThka. 1 23.05
34 | 3auét no kypcy «Pemenue 3aa4 mo o01eit OMOIOTHIY. 1 30.05
Uroro: 34 yaca

HPUJIOKEHHUE

TemaTn4yeckoe NIIAHMPOBAHKE YUeOHOI0 MaTepuaJia
JJeKTUBHOTO Kypca «Pemenue 3aaa4 no oomeii ouonorum» B 10 kiacce

Ne Tema Copnepxanne Ienesas Koin- OCHOBHBIE BUBI Hcnonb3os
/T YCTaHOBKa BO JIEATETBHOCTH 00YYarOIINXCs aHue
ypoka 4acoB Ha ypOKe/BHEYPOUHOM obopymoBa
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| | | | 3aHATUH Hus
Pa3nea 1. Pemienne 3ana4 nmo reme «MoJiekyasipHas OuoJiorusp» (2 yaca)

1 | Xumnueckuit JLP.Ne 1 BrrsacHuts 1 | OnpenenstoT akTUBHOCTh Jatuuk
cocTtaB KiIeTku. | «M3yueHue yCIIOBUS MEPOKCHIA3bI CIIOHBI, OTITHYECK
benku. (hepMeHTaTUBHOM aKTUBHOCTU U3MEPSIIOT ONITUYECKYIO on

AKTHUBHOCTU CIIIOHBD) (depmeHTOB IUIOTHOCTB PacTBOPOM IUIOTHOCT
u

2 | Xumuueckuit JLP. Ne 2 [omyunts 1 | [IpuroroBienne Hatauk
COCTaB KJIETKH. | «BblieneHne u oyncTka | mpemnapat romorenata oopasua, pH
Hyxneunoseie | IHK u3 xnerox OUYHUIIEHHON 00paboTKa IeTepreHTamu,

KHUCJIOTBHI. pacTeHui» JHK OCa)KJIeHHue
HYKJICOIIPOTEUA0B, OUNCTKA
JHK
Pazgen 2. Pemenne 3aga4 nno teme «llurosorus» (8 yacon)

3 | CrpocHue JLP. Ne 3 Joxazatp 1 | ToToBAT mMpemnaparsl, JaTamk
knetkn U e€ | «BimsHue ocMoca Ha 3aBHCUMOCTD U3MEPSIIOT O0BEKTHI, ANEKTPOI
OpTaHOUIbI. TypropHO€ COCTOSIHHE Typropa ot paboTaroT ¢ JaTYNKOM, pOBOIUMO

KIIETOK» HWHTEHCUBHOCT 00pabaTbIBalOT pe3yabTaThl | CTH,
U OImbITa JIMHENKa
OCMOTHUYECKUX
MIPOLIECCOB

4 | Ctpoenue JL. P. No 4 Briacuuts 1 | Cobupator ycranoBky it | Jatauk
kinetku U e€ | «CpaBHeHHe pob ombITa, paboTaroT ¢ BIIQ)KHOCT
OpTaHOUIbI. i dy3noHHON KYTHKYJIBI U JATYNKOM, 00padaThIBAIOT | U BO3IyXa

crocoOHOCTH MpOOKH B pe3yIbTaThI OIBITA
KJIETOYHOU MeMOpaHbI U | 3aIlIUTe OT
KJICTOYHOW O0O0JOUKH» | HCHapeHUs

BOJIBI €

MIOBEPXHOCTH

KOpHEHN U

KITyOHEeH

5 | Ctpoenue JLP.Ne 5 Habmtonate 1 | [IpuroTtoBnenue Muxkpock
kietku u €€ | «[lna3zmonus u IJ1a3MOJIU3 U MHKpOIIpenapara, or, Habop
OpTaHOUIbI. JIETIa3MOJIN3 B JIETUIa3MOJIN3 00paboTKa peakTHBaMH, IS

pacTUTENBHOM KIIETKE» | B KIIETKE paboTa c MUKPOCKOIIOM npenapup
OBaHUS
6 | doTocuHTE3. I"azoBbie 3 dexTh Jloka3zathb 1 | HaOmogator JaTtunku
¢dorocuHTeE3A. BbIJICIICHUE JEMOHCTPALMOHHBIN OBIT, | KHUCIOPOA
KHCIIOpOJa U 3apUCOBBIBAIOT CXEMY a, pH
MIOTJIOLICHNE YCTaHOBKH, UKCHPYIOT
YTIIEKHUCIIOTO XOJI U PE3YJIbTaThl ONbITA
rasa Inpu
¢doTtocuHTE3E
7 | @oTOCHHTE3 JLP. Ne 6 BrisiBuTh 1 | Cobupator ycraHoBKy /g | atuukun
«Onpeznenenne mpoiecc OTIbITa, U3MEPSIIOT KHCJIOPOJ
WHTEHCHUBHOCTHU (ukcanuu [IOKa3aTelId CPebl, a, pH
nporiecca pukcanun YTIEKUCIIOTO (UKCUPYIOT U
YTIJIEKHUCIIOTO ra3a rasa BOJHBIM AHATU3UPYIOT PE3YJIbTATHI
KJIETKaMu BOJOPOCIH pacTteHueM 1o
XJIOPETUIBD) casury pH
8 | Dueprernueck | JL.P. No 7 Jokazatp 1 | CobuparoT yCTaHOBKY, Hatuuk
uit oOMeH. «Brinenenne BbIJICTICHUE paboTaroT ¢ AaTYNKaMH, TeMIepar
YIJIEKUCIIOTO ra3a U YTIIEKHUCIIOTO 00pabatbIBatoT pe3ynpTaThl | ypbl, pH
TEIJIOTHI APOXKKEBBIMHA raza n OIIbITa
KJIETKaMU IPU TEIJIOTHI IPU
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OpOXKCHUU CIIUPTOBOM
OpOKECHUHN
9 | Tuner penenus | JI.P. Ne 8 Omucats 1 | IlpuroTtaBnmBaioT Muxkpock
KIIETOK. «[loBeneHne XxpoMocoM | U3MEHEHUS BpEMEHHEIE or, Habop
MPU MUTOTHYECKOM XPOMOCOMHOT MHUKpPOTpEenaparsl, U3y4aoT | MUKpOIpe
JIEJIEHUH B KIIETKaX 0 ammapara WX TI0JT MUKPOCKOTIOM, aparos,
pacTeHui» MIPU MHUTO3€ 00pabaTbIBalOT pe3ynbTaThl | HAOOP
HaOIIOAEHUNA TS
TIpemapup
OBaHWUS
10 | ITonoBoe JLP.Ne 9 Onucarb 1 | [IpuroraBnuBaroT Muxkpock
pasmHoxkenue. | «lloBexgeHue XpoMocoM | M3MEHEHHS BpEMEHHEIE or, Habop
Meiios. MpU MEUOTHYECKOM XPOMOCOMHOT MHKPOIIpENapaThl, U3y4aroT | MUKPOIpE
JeTICHUH B KJIETKax 0 amnmapara WX TIOJ] MUKPOCKOTIOM, napaTos,
pacTeHui» pu Melo3e 00pabaTbIBalOT pe3ynbTaThl | HAOOP
HaOJIIOMEeHUIT IUTA
Tperapup
OBaHHSs
Paznen 3. Pemenue 3aaa4y no reme «I'eHernkay (1 4ac)
11 | I'eneruka nona | JL.P. Ne 10 Hayuurtbcs 1 | U3yuaroT nox Mukpocko
«Ormpenenenne pacmo3HaBaTh MHKPOCKOIIOM ITOCTOSTHHBIE | T,  Habop
TCHOTHUIA IJI0I0BON (heHOTHIIHYECK MUKpOTpenaparsl, MUKpOTIpe
MYIIKHA JPO30HIEI 10 | M€ MPU3HAKU paboTaroT ¢ aparos,
(dhenoTury» Ha M300pakeHUSIMH,
HaTypaJIbHbIX 00pabaThIBalOT pe3yabTaThl
npenaparax u HaOJTIOICHUI
OTIPEIETISATh
BO3MOXHEIE
TCHOTHUITBI
OpraHmu3Ma 1o
ero GeHoTUITy
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