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IMosicHuTEeNLHASA 3alIHCKA

B ycnoBusx nepexona Poccuiickoro o6pasoBanns Ha OI'OC mpourcxoauT u3MeHeHHe 00pa30BaTeIbHOW MapaJurMbl, KOTOpas 3aTparuBaeT BCE KOMITOHEHTHI H3Y4YEeHUS
Oomonornn. BBeneHne B AelicTBHE HOBBIX (pelepaibHBIX TOCYJApCTBEHHBIX 00Pa30BaTENbHBIX CTAHAAPTOB B KOPHE WM3MEHWJIO KOHIIENTYaJIbHBIN IMOAXOJ B y4eOHOM W
BOCIIMTATEIBHOM TIpoIiecce MIKOMbHUKOB. CoBpeMeHHass oOpa3oBareibHasl JEATENbHOCTh, B OTJIMYME OT OBUIBIX IIOJXOJIOB, HAaNpaBlicHA HE CTOJBKO HA JOCTHKCHUE
pe3yInbTaTOB B OOJIACTH TPEAMETHBIX 3HAHWH, CKOJBKO Ha JWYHOCTHBIA pOCT peOeHKa, yMEHHE aJeKBaTHO aHAIM3UPOBATh W OIEHUBATH CHUTYallHI0, CTPEMJICHHE K
caM000pa3oBaHUIO.

OO0OydeHue 10 HOBBIM 00Pa30BaTEIbHBIM CTAHIAPTAM TaKXkKe MPEyCMaTPUBACT BHEYPOUHYIO NIEATSIBHOCTh. BHEYpOUHas JIEATEIIbHOCTh MOKET HallTH CBOE OTOOpaKEHUE B
OpPraHM3alUY Pa3IHYHBIX KPYKKOB, POJICBBIX UTP, CEMHUHAPOB U KOH(EPEHIIMH, XyI0KECTBEHHBIX KOHKYPCOB, 4YTO, 0€3yCIOBHO, CIIOCOOCTBYET PACKPBITHUIO BHYTPEHHETO
MOTEHIIMANA KaX/JI0TO YICHHKA, Pa3BUTHE W TOAAEP)KaHUe ero TayjaHTa. KirtoueBsIM 3BE€HOM B M3YYEHWHU OWOIIOTHU SIBISAETCS HATYPaJHCTUYECKUN MOAXOM W MpaKTUIeCKas
JesITeNbHOCTh. Ha JaHHol cTagui 04eHb BaXKHO MOMOYb MIKOJIBHUKY OCO3HATh HEOOXOAMMOCTh IPHOOpETaEMBIX HABBIKOB, TO3HAHHUM, YMEHHI. CrnocoOHOCTD YUUTBCS
MOJJICPKUBACTCS (DOPMUPOBAHUEM YHUBEPCAJIBHBIX YUeOHBIX JCUCTBUH, KOTOPOE IMOJAPa3yMEBaeT CO3JaHUE MOTHBAIIMU, ONPEACICHHE W ITOCTAHOBKA IIEJICH, MOUCK
3¢ (HhEeKTUBHBIX METOAOB UX JOCTHKCHUSI.

OpgarM W3 BaKHEHMMX TpeOOBaHWN K OHOJOTHYECKOMY OOpa30BaHHMIO B COBPEMEHHBIX YCIIOBHUSX SBIISIETCS OBIAQJICHWE YYAIIUMHUCSA MPAKTHUYECKUMH YMEHHSIMH WU
HaBbIKaMH.

[TporpaMma KpyKka «3aHUMAaTeNbHAs (PU3HOJIOTHS pacTEHHM, )KUBOTHBIX U YeoBeka» cooTBeTcTByeT neisiMm @I'OC u 00nagaeT HOBU3HOHN ISl yUallMXcsl ¥ HAalpaBieHa Ha
(hopMupoBaHuEe y ydamuxcs HHTepeca K ONOIIOTHH, pa3BUTHE TF0003HATEIHLHOCTH, PACIIUPEHNE 3HAHHIA 0 JKHBOM MHUpe, Ha Ooliee TTy0OOKOe pa3BUTHE MPAKTHIECKUX YMEHUH,
Yyepe3 oOydeHHE y4alluxcsi MOJACIHPOBaTh, OTPaOOTKY MPAKTUYECKUX YMEHHH U NMPHMEHEHHE MOJyYCHHBIX 3HAHWK Ha TpakThke. [IoMHMO Bcero BbINIE CKAa3aHHOTO, Y
YUEHHUKA €CTh IPeKpacHas BO3MOXHOCTh 0oJyiee IIyOOKO MO3HAKOMHUTHCS C MPEAMETOM, MOHITH BCIO €r0 MPHBICKATEIBHOCTh U 3HAYMMOCTb, & 3HAYUT, MMOCBATUTH CeOS B
OyaymeM WMeHHO Owonoruu. J[jsi 3TOro y IIKONbHHKA OyAEeT BO3MOXXHOCTh INPHUHHMATH YYacTHE B TPEIMETHBIX HENENSIX, HAYYHO-TPAKTHUECKUX KOH(EPEHIUX,
ONTUMIINAJIaX PA3IMYHOTO YPOBHS. B pamMkax JaHHOTO Kypca 3aruiaHupOBaHbI JIA00OPATOPHEIE pabOTHI M MIPAKTHUECKUE 3aHATHS, TPOEKTHI, IKCKYPCHH.

[Iporpamma kpyxka «3aHuUMaTebHas (U3UOJOTUS PACTEHUH, JKMBOTHBIX M YEJIOBEKa» paccuMTaHa Ha ydaiuxcs 6-9 KiIaccoB W JIOJDKHA HE TOJBKO CPOpMHPOBATH
0a30BbIe 3HAHWS W YMEHUS, HEOOXOIUMbIE YUEHUKY B M3YYEHUH OCHOBHBIX Pa3JIENIOB OMOJIOTHH, HO M MIOMOYb B CTAHOBIIEHUM YCTOWYHBOTO MO3HABATEIHLHOTO MHTEpECa K
MpeIMETY, 3I0KUTh OCHOBBI )KU3HEHHO BaYKHBIX KOMIIETECHITUH.

VYuenuku 6-9 KiaccoB HaxOATCSs B TOM BO3pacTe, KOTJa WX CO3HAaHHME MAaKCHMAIILHO OTKPBITO K BOCHPUATHIO 10001 wH(popMmanuu. OHH OTIMYAIOTCS CBOEH
HETIOCPEACTBEHHOCTHIO, TOBEPUMBOCTHIO, JIIOOO3HATEIBHOCTHIO. JTH KadecTBa SIBJISIOTCS OJIaroJaTHOW MOYBOHM JJisi B3pAIMBAHHS Yy YUYAIIUXCs YHUBEPCATBHBIX YYEOHBIX
neiicTBrii B yueOHBIX cuTyanusx. [lpu oprannsanuu nporecca oOydeHHs Ha 3aHATUSIX KPyKKa B 6-9 Kiraccax He0OXOANMO 00paTUTh BHUMaHWE Ha CIIEIYIOIINE acTIeKThI:

1. Ucnons3oBanue JIMYHOCTHO-OPHUECHTUPOBAHHBIX TEXHOJIOTUH (TeXHOHOFI/IH Pa3BUTUA KPUTUYCCKOI'0 MBIIUJICHHA, TEXHOJIOTUA HpO6HeMHOFO OGy‘ICHI/IS[, TEXHOJIOI'Us
00y4YeHHs B COTPYAHNYECTBE, KEHC-TEXHOJIOTHS, METO] IIPOCKTOB);

2. OpraHuzaiys MPOSKTHON NEATEIBHOCTH IKOJIBHUKOB M MPOBEACHUE 3aHATHA-TIPOEKTa, MMO3BOJISIONIUX IIKOJIBHUKAM TPEJCTABUTh WHIUBUAYAIbHbIC (WU TPYIIIOBBIC)
MPOEKTHI 110 BHIOPAHHOU TEME;

3. Oprasu3aiys UCCiIeI0BaTeIbLCKOM IS TeIbHOCTH U 3allliTa UCCIIeI0BATEeILCKOM Pad0OThl HA HAYYHOU KOH(EPEHIIUH;

4. Ucnonp30BaHUE TEXHUK U IPUEMOB, ITO3BOJISIONINX OIICHUTh IUHAMUKY (OPMHUPOBAHUS METANPEAMETHBIX YHUBEPCAIBHBIX JCHCTBHI Ha 3aHATHIX;

5. Coznanvie mopT¢hoIuo y4eHUKA, TO3BOJISIOIIEE OIEHUBATH €r0 JIMYHOCTHBIA POCT MPH U3YYCHUU TeM KpPYyKKa «3aHUMaTeabHas (PU3N0JIOTHS PACTCHUN U JKUBOTHBIX).

eab u 3aa4n KPyKKa:

Henbo 3aHaTHI KPYKKAa sBIseTcs Ooliee TTyOOKOE M OCMBICICHHOE YCBOCHUE MPAKTUIECKON COCTABJISIONIEH IITKOJIBHON OMOJIOTHH.

Nzyuenne OMONOTHH Ha STON CTYIIEHH OCHOBHOTO 00IIETo 00pa30BaHus JIOJHDKHO ObITh HATIPABJICHO HA PEIICHUE CJAEAYIOIINX 3a1a4:
1. CdopmupoBathb crcTeMy HAyYHBIX 3HAHUH O €AMHCTBE KUBOH ITPUPOJIBI, 3aKOHOMEPHOCTSIX €€ Pa3BHUTHS;



2. CucremarusupoBarh c()OpPMHPOBAHHBIC HAYaJIbHbIC MPEACTABICHUH 0 OMOIOTHIECKUX 00BEKTAaX, Mpolleccax, IBICHUIX, 3aKOHOMEPHOCTSIX, O B3aUMOCBSI3U )KUBOTO U
HEXHBOTO B Onocdepe;
3. IIpuoOpecTH OMBIT UCIOIB30BaHUS METOIOB OMOJOTMUYECKON HAYKH M TIPOBEACHUS HECIOXKHBIX OMOJIOIMYECKUX IKCIIEPUMEHTOB IS M3yUYCHHSI )KHUBBIX OPraHU3MOB,
Y CBSI3U YETIOBEKA C HUM;
CdopmupoBaTh OCHOBBI SKOJIOTHYECKON TPAMOTHOCTH, CIIOCOOHOCTH OLIEHUBATH MTOCIEACTBHA ASSITEIFHOCTH YEI0BEKa B IPUPO/IE;
CdopmupoBath COCOOHOCTh BBHIOMPATH IENEBBIC W CMBICIOBBIC YCTAHOBKH B CBOMX JICHCTBUSIX M TOCTYNKaX IO OTHOIICHHIO K JKUBOH MPHPOJE, OCO3HAHUC
HEOOXOAMMOCTH ACHCTBHUI IO COXpaHECHUIO OHOPa3HOOOpasHsl M MMPUPOTHBIX MECTOOOUTAHII BHIOB KUBBIX OpPTraHU3MOB;
6. CdopmupoBaTh MPECTABICHUS O 3HAYCHUU OUOJIOrMIECKOM HAYKU B pEIICHUH PoOJIeM He0OX0UMOCTH PallMOHAIEHOTO PUPOIOTIONB30BAHUS;
7. OcBOCHUE IPUEMOB BBIPALUBAHMS U PA3MHOXKCHHS PACTCHUH M )KUBOTHBIX B JIOMAIITHUX YCIOBUH U yX0Ja 32 HUMU.
CTpyKTypa mporpaMmbl KpPy:KKa:
[Iporpamma kpyxKka paccuntana Ha 56 gacoB. MaTtepuan nmporpaMMbl pa3/elieH Ha 3aHSATHs, UM MPEIIIecTByeT «BBeeHne», B KOTOPOM ydamruecs 3HaKOMATCS C TPaBUIaMH
MOBEJICHUS B JIAOOPATOPHHU, IIPOXOJAT HHCTPYKTAK.

CopepkaHue JTaHHOIO Kypca CTPOUTCS Ha OCHOBE JCSITEIHLHOCTHOTO TOJXO/a: C MOMOIIBIO MPOBEACHHS Pa3IMYHBIX ONBITOB U SKCICPHUMCHTOB YUYCHUKH OTBEYAIOT HA
BOTIPOCHI, MPHOOPETAIOT HE TOJIBKO YMEHHS padoTaTh ¢ 1a00paTOPHBIM 00OPYJOBAHWEM, HO U OTHCHIBaTh, CPABHUBAThH, AHATH3UPOBATH MOTyUYEHHBIE PE3YNIbTATHI U JIENaTh
BEIBO/IBL.

OcBoeHME JaHHOTO Kypca Iejeco00pa3Ho MPOBOAUTH MAPAJLISIIEHO ¢ U3YUYEHUEM TeopeTHYeckoro MaTepuana. Ha ypokax Ouosoruu B 5-9 kiaccax 3akiiaibIBalOTCsI OCHOBBI
MHOTHX MPAKTHYECKUX YMEHUU IIKOJIHHUKOB, KOTOPHIMU OHU OYyIyT TMOJI30BaThCS BO BCEX MOCICAYIOIIUX Kypcax M3y4YeHHs OMOJIOTHH. ITUM O0YCIIOBJIEHA aKTyaJIbHOCTh
MOoOOHOTO Kypca, U3ydeHHe COAEPIKaHUs KOTOPOTO BAXKHO JUIS AAbHEHINIEro OCBOCHHS COJACP)KaHUsS MPOTPaMMEI 1Mo Ouonoruu. KommyecTBO MpakTUYECKHX YMEHUH U
HAaBBIKOB, KOTOpBIC yYalllUecs JOJDKHBI YCBOUTH Ha YpPOKax OCTATOYHO BEJIMKO, MO3ITOMY BBEACHHE KPYKKa «3aHUMATeiabHas (DU3UOJOTHS PACTCHHM, >KHMBOTHBIX H
yenoBeka» B 5-9 kiaccax OyJeT JOIMOJHUTEILHONW BO3MOYKHOCTBHIO YUHTEINI0 00Jiee KaueCTBEHHO OPraHM30BaTh MPOIIECC YCBOCHUS HEOOXOIAMMBIX MPAKTUYCCKUX YMECHUN
yYaIIUMIECS B TIpoIiecce 00ydeHusl.

Kpyxox «3annmarenpHast QU3NOIOTHS PACTEHU, )KUBOTHBIX U YEJIOBEKa» HANpaBIeH HA 3aKpeIieHHe TEOPETHUECKOro MarepHrala U3ydyaeMoro Ha ypokKax OHOJIOTHH, Ha
0TpabOTKY MPAKTHUECKUX YMEHHUH yUalllUXCsl, a TAK)KE Ha PA3BUTHE KPYro30pa ydaruxcs.

®opmbI padoThI: TabopaTopHBIe PabOTHI, TBOPUYECKHE MACTEPCKUE, IKCKYPCHH, TBOPUYECKHE MPOSKTHI, MUHU-KOH(PEPEHIINH C Mpe3eHTANNsIMHU (TIPH aKTUBHOM BHEIPEHUHU
MMPOEKTHOTO METO/1a, BAPUATUBHOCTH MCIIOIB30BAHUS PECYPCHOI 0a3bl, aKTHBHOTO BOBIICYECHHUS yUAIIUXCS B CAMOCTOATEIBHYIO IPOSKTHYIO U UCCIIEIOBATEILCKYIO padoTy Ha
0a3ze kiacca Touka Pocra). [Ipu 3TOM 00s3aTebHBIM SBJSETCS CO3JIaHUE YCJAOBHU JUIsl OPTaHM3AlMU CaMOCTOSITeILHON pabOThl y4alUuXCs KaK WHAMBHUIYaJIbHO, TaK U B
rpymmnax.

Opranu3ys y4eOHBIN TIporiecc 1o OHOIOTHH, HE00X0ANMO 00paTHThE 0cob0e BHUMaHKE Ha 00IIeo0pazoBaTeNlbHOE 3HAUYeHUE npenMeTa. M3yuenune Ouonoruu GopMupyeT He
TOJIBKO OIPEJIEIICHHYI0 CUCTEMY IPEAMETHBIX 3HAHUM W LEJBbIA PSJl CIICUANBHBIX MPAKTUYSCKUX YMEHUH, HO TaKXKe KOMIUICKC OOIICYYeOHBIX YMEHHA, HEOOXOIUMBIX IS
MO3HAHMSI ¥ U3YUCHUS OKPYIKAIOIICH CpeJibl, BRISIBICHUS IPUYHMHHO-CIICACTBEHHBIX CBSI3€H, CpaBHEHMSI 00OEKTOB, MPOILIECCOB U ABJICHHIA, MOJICTTMPOBAHUS U MPOCKTUPOBAHUS,
B pecypcax MHTEPHET, cratuctuuecknx wmaTepuaiiax, COOJIOJIEHUS HOPM IIOBEACHUS B OKPYXKAWOIIEH cpelle, OICHUBAaHUS CBOEH IEATEILHOCTH C TOYKH 3PCHHSA
HPaBCTBEHHBIX, IIPABOBBIX HOPM, 3CTETHYECKHUX IIEHHOCTEH.

OsxuaaemMble pe3yabTaThl:

JIndHOCTHBIE Pe3yIbTAThI:

1. 3HaHUS OCHOBHBIX MPUHIIMIIOB W ITPABUII OTHOIIIEHUS K )KUBOH MPUPOJIE.

2. ChopMHUpOBAaHHOCTh IT03HABATE/IHBIX HHTEPECOB M MOTHBOB HANpPaBJICHHBIX HA H3y4YCHHE >XHUBOW IPUPOJbI, HMHTE/UICKTYyaJIbHBIX YMEHHH (70Ka3bIBaTh, TPOWTH
paccyXIeHus, aHaTU3UPOBaTh, CPABHUBATD, J€JaTh BEIBOJIBI U APYrO€), 3CTETHUECKOT0 OTHOIICHHS K YKUBBIM O0BEKTaM.

MeTanpeaMeTHbIE Pe3yabTATHI:

1. OBnajzicHHe COCTABJIAIOLIMMH HCCIICAOBATEIILCKON U MMPOSKTHOM IEATEIBHOCTH: YMEHHE BUACTh MPOOJIEMY, CTABUTh BOIIPOCHI, BBIABUIaTh TMIIOTE3bI, 1aBaTh ONPEACIICHUS
MOHSTHSAM, KJIacCH(PUIIMPOBATh, HAOIIOAATh, IPOBOIUTH KCIIEPUMEHTHI, JIeJaTh BBIBOJBI M 3aKIFOYCHHUS, CTPYKTYPUPOBATh MaTepuaj, OObICHATh, JOKa3bIBaTh, 3alUIIATh
CBOM UJICH.
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2. YMeHue padboTaTh ¢ pa3HbIMH UCTOYHUKAMU OMOJIOIHYSCKOM HH(OPMAIIH, aHAIM3UPOBATh U OLIEHUBATh HH(POPMAILIHIO, TPEOOPa30BhIBATH HHPOPMAIHIO U3 OHON (HOPMBI
B APYTYIO.
3. YMeHue a/leKBaTHO UCTIONB30BaTh PEUYEBHIE CPENICTBA I JUCKYCCHH U apryMEHTAIMU CBOCH MO3UILIUH, CPABHUBATH pa3HbIe TOUKH 3PEHHUs, aprYMEHTUPOBATh CBOIO TOUKY
3pEHHsI, OTCTAUBATH CBOIO TIO3UIIHIO.
I[IpeaxMeTHbIE pe3yabTAThI:

1. B no3HaBarenbHOU (MHTEILICKTYaIbHOMN) cepe:
- XapakTepu30BaTh (OMUCHIBATH): OCHOBHBIC IOJIOKCHUS KJIIETOYHON TEOPHH; XUMHUYECKHH COCTaB PACTHTENBHOW KIIETKH; CTPOCHHE PACTHUTENLHOW KIIETKH; CTPOCHHE
pacTUTENBHBIX TKaHEeH, UX (DYHKIMU; SHEPTeTHYCeCKUI U TUIACTHYECKHI OOMEH, UX 3HaueHHe, OCOOCHHOCTH OOMEHA BENIECTB Y PACTCHHIA, KOCMUYECKYIO POJIb 3eJIEHBIX
pacTeHmii; poib GepMEHTOB B OOMEHE BEIECTB; MPOLECC TPAHCTIMPALUK, 3HAYCHUE TPAHCIUPALH, METOABl U3Y4YCeHUs TPaHCIUPALMH, epeABMKCHHE BOJIBI B PACTCHUH;
MOp}OJIOrHYecKoe U aHATOMUYECKOE CTPOCHUE KOPHS, POJIb OTACIBHBIX XMMUYECKUX JJIEMEHTOB B JKU3HHU PacTEHHS;, OCHOBHBIE MUHEpalbHbIE YAOOpeHus; GopMbI a30Ta,
WCTIOJIb3YEeMbIe PACTEHHSIMU; BOCCTAHOBIICHUE HUTPATOB PACTCHHUSIMU; POJIb aMH/Ia, aCTIaparuHa, TIIF0TAMUHA U MOYEBUHBI B PACTCHUM, YCBOCHHE OpraHUYecKuX (HopM a3oTa,
YCBOGHHE MOJICKYJISIPHOTO a30Ta MHUKPOOPTaHU3MaMH; TPOLIECCHl aMMOHU(HUKAIINN, HUTPUPHUKALNH, JCHUTPUPHUKAIIMN; KPYTOBOPOT a30Ta B MPUPOJIE; CYIIHOCTh Mpolecca
JbIXaHHs, BIMAHUC BHCITHUX yCJ'IOBI/II‘/'I Ha JbIXaHUE; POJIb JbIXaHHA B IIPOLECCE IMpopacTaHrd CEMAH; TUIIbL 6pO)KCHI/ISI, X 3HAYCHUC, CBA3b JbIXaHUA U 6pO)KCHI/I$I; (1)331)1 pocTta
pacTeHuii; GUTOrOPMOHBI M UX 3HAYCHHE, POJIb THOOCPEIIIMHOB ¥ KUHHHOB B PACTCHUSX; POJIb BUTAMHHOB B )KH3HU PACTCHUIT; TepOUIMIBI U UX 3HAYCHHE; TPOIH3MBI, UX
MEXaHU3M; TOKCHHBI, CEHCMOHACTHYCCKHUE JBWKCHUS, STalbl WHAWBUAYAILHOTO Pa3BUTHS; IMKJ Pa3BUTHS OJHOMONBHBIX W JBYIOJBHBIX pPACTEHUI; (HOTOMEPHOINU3IM
paCTeHHﬁ; POJIb POCTOBBIX MPOLECCOB B pa3BUTUHN paCTeHI/II‘/'I; CTaauun SApOBHU3allMM O3UMBIX 3JIaKOB; THUIIBI PA3MHOXKCHUSA paCTCHI/Iﬁ B MpUpoOAC U B IPAKTHUKE CCIBCKOI'O
XO351MCTBA; BO3PACTHBIE 3TAIlbl MHOT'OJIETHUX PACTCHMUI;
- CPaBHUBATH (pacro3HaBaTh, y3HABATh, ONPEACIATH) CTPOCHUE KIIETOK aBTOTPO(OB U reTepoTpo(hOB, MPOKAPHOT U DYKAPUOT; CIIOCOOBI Pa3MHOKEHUS OPTaHU3MOB,
- 000CHOBBIBaTh (OOBSICHATB, COMIOCTABIATh, AETaTh BHIBO/BI) 3HAYCHUE KJIETOYHON TEOPHH; POJb PACTEHH B MPHUPOAC U KU3HHU YEIIOBEKA; CYITHOCTh (PH3HOJIOTUIECKUX
MPOIIECCOB PACTUTENBHOTO OPraHW3Ma; 3HAYCHHE JTOCTIDKEHHH COBPEMEHHOH (UTOPHU3UOIOTHU Uil PEIICHHUS MPAKTHUECKUX 3a]ad M0 CEJIEKIWH PACTCHWH IJIsl OXpaHb
TPUPOJIBI;
- MPUMEHATHh 3HAHUS TO (DU3MOJOTMHM PACTEHWH B HOBBIX, HECTAHJAPTHBIX CHUTYAIMSIX; MPOTHO3MPOBATh MOCIEACTBHS BMEIIATENBCTBA B JKU3Hb PACTCHUMN; MPUMEHSTH
KJIETOYHYIO TEOPHIO JJIS IOKA3aTeNbCTBA SAMHCTBA OPraHUUECKOr0 MHPAa;
- OJIb30BATKLCS HAYYHOM U TOMYJISIPHOM JTUTEPaTypOii; COCTABISATH CXEMBI, TAOJUIIBI, TUCAThH pedepaTsr;
-hopMynHpOBAThH SKCIIEPUMEHTAIBHYIO 3314y W pelaTh ee.
2. B 1IeHHOCTHO-OpUEHTAIIMOHHOM cdepe:
- 3HAaHUC OCHOBHBLIX MPaBUJI ITOBCACHUA B IIPHUPO/JIC.
- QaHAJTU3 U OIICHKA MOCIIE/ICTBHIA ACITEIHHOCTH YEJIOBEKA B MIPHPO/IC.
3. B cdhepe Tpya0Boii 1eATEIIEHOCTH:
- 3HaHHE U COOJI0/IEHUE TIPABUII paOOTHl B KAOMHETE OMOJIOTHH.
- cobmonenne Th u mpaBun paboThl B 1a0OPaTOpUU C OMOIIOTUYECKUMH MTPHUOOpAMU M HHCTPYMEHTaMH (KOJIOBI, IPOOUPKH, MPEAMETHBIC CTEKJIA, MPENapOBALHBIC UTJIIBI,
CKaJIbIIEIH, JIYTTbI, MUKPOCKOIIBI).
4. B chepe pusrueckoit 1eATeIIbHOCTH:
- OCBOCHHE TNPHUEMOB OKa3aHHs MEPBOW MOMOINU NPU OTPABJICHUHU SJIOBUTHIMU TPUOAMU, PACTEHUSIMH, YKYCaX JKUBOTHBIX, BBIPAIMBAHUS M Pa3MHOXKEHUS KYIbTYPHBIX
pacTeHHil yxo/a 3a HAUMH.
5. B acternyeckotii chepe:
- OBJIaJIEHHE YMEHHEM OIIEHUBATh C SCTETHYECKON TOUKU 3PEHHS] 0OBEKThI dKUBOU MPHUPOIBI.



Coaepaxanne Kypca — 56 yacos
Paznen 1: Beenenne ( 3 uaca)

[Ipenmer u metonsl Gpu3noIOTUH, €€ CBsI3b C IPYTUMH HayKaMmHu. Mcronp30BaHne TOCTHKEHUH (PU3HOJIOTHH B MEIULIMHE, CIIOPTE, YIEOHOH U TPYIOBOH 1EATEIBbHOCTH.
BospactHas ¢uznonorust ¥ mKonpHas rurueHa. GU3NONOTHS pacTeHU B cucTeMe OMOJIOTHYECKUX HayK. HaydHoe W mpakTHuecKoe 3HaueHHe (PU3MOJIOTHH PACTCHUH Kak
HayKH.

Paznen 2: CtpoeHue n XuMHYeCKHii cocTaB pacTennii ( 8 yacos)

PacTturenpHas kieTka — OCHOBHOM HUTO(MU3UOIOTHIECKUN 3JIEMEHT MHOTOKIIETOYHOTO OpTraHu3Ma pacTeHui. J|BUKeHNe IUTOIUIA3MBI.

JlabopaTopHas padora «IIpuroroBneHne MUKpPOCKOIUYECKOTO MIpenapara SMuAepMHca Yy JIyKa U paCCMOTPEHHE 0] MUKPOCKOTIOM;

Jla6opaTopHasi padora «CtpoeHne 000JI0UKN KISTKI»;

JlaGopaTopHasi padora «CTpoeHHE KpaxMallbHBIX 3€PEH B 36pHOBKAX MIIICHUITBL. 3aTacHBIC BEIIECTBA KICTKN,

JladopaTopHas padora «llomyyeHre pacTBOpa paCTUTEIILHBIX OCIIKOB M OTPEACICHUE UX C TIOMOIIBI0  IBETHBIX peaklui (OMypeTOBOM U KCAHTOIIPOTEHHOBOM )»;
JlaGopaTopHasa pa6ora «Habmogenne moj MHUKpPOCKOIIOM 3a JIBIKEHHEM IMTOIUIA3MBI B KJIETKaX IMCTa 3nojaed. HaOmoneHne MpOHHWIIaeMOCTH JKHBOM W MEpPTBON
LUTOIIA3MBI»;

JlaGopaTopHas padora «HalmofeHue siBIeHHS TIa3MOJIH3a U ISTUIa3MOJIH3a B KIETKE;

JlabopaTopHas padora «PaccMoTpeHHE 0] MUKPOCKOIIOM Pa3IUYHbIX (ha3 MUTO3a»;

Pasnen 3: IIpoueccyl muranust pacrennii ( 12 yacos)

Crpoenue xnoporacta. OnTudeckue CBOHCTBa Xjaopoduuia. Mexanusm gortocuHTe3a. XeMOCHHTe3. BoAHBIN pexkuM MUTaHUSL.

3HaveHue BOABI B )KU3HU pacTeHuid. Juddysus. Mexanusm nepeaBKeHus BOJIBI IO pacTeHnto. @u3nonoruyueckas poib TpaHcnupanui. KopHeBoe nmuTaHue pacTeHUH.
Mopdonoro-anatoMmudeckoe cTpoeHne KopHA. llutanme pacreHmii m3 kopHs. CBoicTBa TOYB (BIAro€MKOCTh, BOJONPOHUIIAEMOCTH). MUHEpalbHBIE YIOOPEHUS.
duznonoruveckne OCHOBI MpUMEHeHHs yao0openuii. [[pixanue xopHeil. [locTyruienne u npeBpaiieHue a3ota B pacteHusx. A3oTHoe nutanue pacreHuil. J[.H.IIpsaumHankoB
0 POJIM pacTeHUH B KPYTOBOPOTE a30Ta.

JlaGopaTopHasi padora PaccMoTpeHue moa MUKpPOCKOIIOM aHATOMHUYECKOTO CTPOEHHS JIUCTa UPHCA;
JlaGopaTopHas pa6ora [lomydeHne ciupTOBOM BBHITSHKKH CMECH TUTMEHTOB U M3y4YeHHE CBOMCTB XJIOpOGUIIa;
JlaGopaTopHas padora HabGnroneHue 3a IBIKEHUEM YCTBHIL TI0]] MUKPOCKOTIOM. KauecTBeHHBIN METOJT Y4€Ta TPaHCIUPAIIHN;
JlaGopaTopHasi padora PaccMoTpeHHe 1o MUKPOCKOTIOM MPOBOSIIEH CUCTEMBI KOPHS;
JlaGopaTopHas padora [IpoBeneHue ONBITOB ¢ BOJHBIMU KYJIbTYPaMH, JOKa3bIBAIOIINX HOTJIOMIEHUE KOPHSIMH MUTATENIbHBIX BEIIECTB;
Paznen 4: Tpouecchl AbIXaHus 1 OposkeHus (2 yaca)
®epmenTsl. I 'naponu3 kpaxmana B IPOPacTarOIIUX CEMEHAX.
JlaGopaTopHas padora «/leficTBue nepokcuaasbl KiyOHel kaprodest Ha mepekuchk Bogopoaay. CrnennuyHocTs AeHCTBUS OMOKAaTaIN3aTOPOB.
Pa3nen 5: Pocrt pacrennii (2 yaca).
®a3bl pocra (3MOpHOHANBHAS, pacTshkeHus, Auddepentuanum). Poib BUTAMUHOB, TODMOHOB U CTUMYJIITOPOB POCTA.
[lepuoanueckue npoueccel B MUpe pacTeHuil. PU3NO0J0THYECKHE OCHOBBI X0JI00yCTOHUNBOCTH U MOPO30yCTOMYNBOCTH PACTEHUH.
Paznen 6: Opranusm Kak exnHoe 1ejioe (2 yaca).
Opranmnsm Kak camoperynupytomiasicst cuctema. Crieruann3anys OpraHoB. 3HaueHHe HEPBHOW CHCTEMBI X TYMOPANBbHBIX ()aKTOPOB B IEJIOCTHOCTH OpraHn3Ma. Peakius
OpraHM3Ma Kak I1eJIOr0 Ha BHEITHHE BO3eHCTBHsI. PU3NOIOTHYECKHH TOKOH M BO30Yy KeHre. Bo30yauMOCTh Kak CBOMCTBO TKaHW OTBEYaTh HA pa3fpakeHHe JIUIIb ei
MpUCYIIEN AEITEIbHOCTBIO.
Paznen 7: ®u3noJiorusi Bo30yIuMbIX TKaHeil (2 gyaca ).
Hctopust OTKpbITHS OWOAJIEKTPUIECKUX SBJICHUH; COBPEMEHHBIE METOJIbl PETHCTPAIMK OMOTOKOB. MUKPOAIIEKTPOIBL. Y CIIEXH COBPEMEHHOW HAYKH B U3YUCHHUH
OMODJIEKTPUUECKUX SBICHUM.



[Ipupona 6modIEKTPUUECKUX IBIICHUI: pacTpeaeNieHre 3apsa0B Ha MEMOpaHe TIOKOSIIeHCS KIETKH, IBIKEHNE 3apsIIOB IPH TIepexoe KIETKH OT COCTOSHUH MOKOS K
COCTOSIHUIO BO30Y)KICHHS DINEKTpUIeCKas akTHBHOCTh HEPBA U MBIIIIL.

3HavyeHue perucTpauuy OMOTOKOB Jisl TUAarHOCTHKH 3a00JIeBaHUi. DiekTposHuedanorpadus, sneKkTpokapanorpadus, snekrpomuorpadus. TenemeTpusi, ee poib B
MeININHE, KOCMOHABTHKE, aBUAIHH, CIIOPTE.
Pa3znen 8: Peryusinusi pusuosiornyeckux npomeccon (3 yaca).
Hepshas perynsuus ¢pyHkuunii oprannzMa. Posis HepBHO# cUCTEMBI B BOCTIPUSITHH, TIepepadoTKe U nepeaade nHpopManun. Pediexc kak 0CHOBa HEPBHOM JAEATEIBHOCTH.
[IpuaIIMTT OOpaTHOMN CBSI3H.

I'ymopanbras perymsus GyHKIuid oprann3ma. JKenessl BHyTpeHHel cekperui. CBOHCTBAa TOPMOHOB. | OpMOHBI pOCTa U pa3BUTHST; TOPMOHBI, TIOIAEP>KUBAIOIIINE
MOCTOSIHCTBO BHYTPEHHEH CpeIbl; TOPMOHBI, MOOMIU3YIOLINE PE3EPBHI OPraHu3Ma MPH WHTEHCUBHOH IESTEIBHOCTH.

CBs13b HEpPBHOU ¥ T'YMOpPaJIbHOM perysiiud. Poib MequaTopoB B IpOBEICHHH HEPBHOTO BO30YKICHHS.

JlaGopaTopHas padora «CamoHabMr0ieHrEe. MUTaTEIHHBIHN, KOJCHHBIN pedIIeKchl, OTAEPTUBAHNE PYKH P YKOJIE, TIPY MPUKOCHOBEHUH K TOPTIEMY».
Pasnen 9: BuyTpennsisi cpena opranusma (5 4acos ).
BuyTpennss cpena opranusma. 3HaueHHe MOCTOSHCTBA BHYTpEHHEH cpenbl, roMeocTas. KpoBb Kak yacTh BHyTpeHHeH cpenbl. [lpIxaTtenbHast, TpaHCIIOPTHAs U 3alUTHAs
(hyHKIHS KpoBU. ManokpoBHe U ero Npo(uIaKTHKa y AeTel 1 MoapocTKoB. Kiterounsiii u rymopansueiid uMmmyHuTeTHl. CIIM/. AHanmm3 KpoBW Kak OJWH U3 TIOKa3arenei
COCTOSIHHSA 310pOBhs. MH(pekmonHbIe 3a001eBanns, nX npodmiakTuka. [[pobremMpl TKaHEBOW COBMECTUMOCTH, TPYIIIBI KPOBH, Pe3yc- (pakTop, MepeTuBaHNe KPOBH,
IepecaaKa TKaHEl U OpraHoB.

JlagopaTopHas padoTa «AHaiu3 kpoBH. OnpeesieHne TPyl KPOBH, CKOPOCTH OCEIaHUS SPUTPOLIUTOB, COJIEPIKaHUE FeMOTIIO0NHA, CKOPOCTH CBEPTHIBAHUS KPOBU.

Ikckypecua: Ciyxda KpOBU(TIOMHKINHUKA).
Paznen 10: KpoBooGpamenue ( 4 yaca).
3HavyeHne KPOBOOOpAIICHHS B TIOIEPKMBAHUH TTOCTOSIHCTBA BHYTpeHHeH cperpl. Cepate. OyHKMH npeacepauil u xxemynoukoB. Knanansl cepana. KpoBeHocHbie

cocyabl. ABTOMATHA cepaedHon nestenbHoct. [IpoBosmas cucrema cepara. [lorsarue 06 snextpokapauorpadun. Cepaednsiii nuki. Perymsamus paboTsl cepama.

Ycnexu B 00macTi XUpypruu cepina, JiedeHrne IOPOKOB Cep/IIla, MCKYCCTBEHHBIE Kilananbl. Mepbl ToBpaueOHOM MOMOIIH IMPH OCTaHOBKE cep/ra. Amnmapat
HCKyCCTBeHHOTO KpoBooOparenus (AWK). OmnbiTel 10 niepecajke cepaua. Jprwkenue kposu 1o cocyam. CepieuHblit TOTY0K, TOHBI cepata. [1ynbe. CKOpOCTh IBHKCHUS
kpoBH. KpossiHoe naBnenme. KpopooOpamenue B kaniusipax. HepBHast 1 ryMoparnbHas peryIsinus KpOBOCHAOKEHHS OpTaHOB.

®daxTopsl, HEOIATONIPUATHO NEHCTBYIONINE HA cepile U cocyabl. [IpodunakTika cepaeuHo- COCyTUCTBIX 3a00eBannii. TpeHHPOBKa CepPIeYHO- COCYIUCTON CHCTEMBI.
BpenHoe nelicTBre KypeHUs M aJIKOTOJIsl Ha (YHKIIUH Cep/Iia U COCY/IOB.

JlaGopaTopuast padora «Cep/iiie MICKOIUTAIOIIETO XUBOTHOTO. BHelIHee 1 BHYTpeHHEee cTpoeHue cepana. JleMoHcTpanys padoThl KinanaHoB cepana. CaMoHaOI0AeHUS.
Cepneunslii Tomuok. I'mazo-cepaeunsii peduexc. @yHKIIMOHAIBHEIE IPOOBI: yUallleHne cepAneOneHIe TPH NMEPEX0/Ie U3 MOJOKEHUS CUJIA B TIOJIOKEHUE CTOS; CPaBHEHIE
YKClia YIapOB Cep/lia B COCTOSIHUY TIOKOS U TIOCIIE J03upoBaHHOM Harpy3ku (20 npucenanuii 3a 30 c.). [Toctpoenue rpaduka HopManu3aluy MyJibca 10 HCXOHON YaCTOThI,
XapaKTEepHOH JIIsl COCTOSHUS MOKOos. M3mMepenue apTepuanbHoro nasieHns no Koporkosy. M3amepenne gaBieHus 10 1 ocie J03UPOBaHHOM Harpy3ku. Mi3amepenne ckopoctu
KPOBEHAIOJIHEHUS KATWILISPOB HOT'TEBOTO JIOXKAY.

Ikckypeus : MenuiMHCKas anmaparypa, IpuMeHsieMasi Py JICYeHUH CeplIedHO-COCYANCTHIX 3a00JIeBaHuU.

Paznen 11: Apixanue (3 yaca ).
3navyenue apixanus. OCOOEHHOCTH CTPOeHUs U (PYHKIMHU OPraHoB JIBIXaHUS B IETCKOM BO3pacTe.

[Ipunarounsie na3zyxu Hoca. MUHAATUHBI, aJICHOU/IBI.

[TapumansHOE AaB/IEHUE Fa30B B ajbBeoJiaX U HAMPsHKCHUE T'a30B B KpoBH. JlerouHslii ra3oo0MeH. [TepeHoc ra3oB KpoBbio. ['a3000MeH B TKaHSX.

JpixarenpHple ABIKEHUS. MeTOo bl perucTpayy ITyOnHBI M 9acTOTHI AbIXaHus. JKU3HEHHAss eMKOCTh JieTKuX. CrrpoMeTpusi. Peryssiims 4acToTsl ¥ TITyOHHBI
JIBIXaTEeIbHBIX JIBUKECHUN. TpaHCTIOPTHUPOBKA OPTraHOB JIbIXAHHMS.

OxpaHa BO3yLIHOW Cpe/Ibl. 3alKTa OPraHOB AbIXaHHs MMPHU padboTe ¢ saoxXuMHUKaTaMu. bopb0a ¢ apixareabHbIMU HH(EKIuIMU. BpenHoe Biausaue kypenus. Guznonorus
JAbIXaHUS Ha C.Hy}K6e IIPOU3BOJICTBA AOPOHABTUKH, KOCMOHABTUKHN N ITOKOPEHUA MOPCKUX FHy6I/IH.



JlaGopaTopHasi padora «l3rorornenne moaenu JloHmepca, IEMOHCTPUPYIOICH MPUIHHBI ABMKCHHS BO3AyXa B JIeTKHE U U3 IErKuX. Camona0moaeHne. MeTopl
W3MEpPEHUsI YaCTOTHI U TITyOWHBI IbIXaTeNbHBIX IBMKeHHH. CrimpoMeTpusi. Mi3mepeHne npoJoiDKUTENBHOCTH 3aICPKKHU IBIXaTeNbHBIX IBIKEHUH P MaKCUMaIIbHOM BIIOXE
1 MaKCHMaJIbHOM BBIJIOXE. BinsiHre THNIEpBEHTUIISIIMY 1 33A€P)KKH AbIXaHHs Ha paboTy JbIXaTebHOTO IIEHTPay.
Pasgen 12: ITumeapenue ( 3 uyaca) .

[IuTaTenpHBIC BelecTBa M MAIIEBBIE TPOAYKTHL. DYHKIINY MHUIIEBAPUTENBHOTO anmapara. MeToabl H3y4eHns AesITeNbHOCTH MHIIeBapUTENbHBIX jkene3. Poms .11
[TaBnoBa B ux u3y4enusix. [lumesapenne B xkemyaxe. Ponb nmeueHu U MOMKeNTy TOYHOM JKelle3bl B HIIeBapeHnt. BeacsiBanue 1 MOTOpHast GyHKIWS KUIICYHUKA.
3amuTHBIE NHIeBapUTeNbHbIe peduiekchl. [IpodrmakTika u Mepsl 60PEOBI € KETYA0YHO-KAIIIEYHBIMA 3a00JIeBaHISIMHA U MHBA3UsIMU. BInsHue amkoroys 1 HUIKOTHHA Ha
OpTaHbI MHIIEBapEHUSI.
JlaGopaTopHasi padora «/leficTBie ITHAIIMHA CITIOHBI HA KpaxMaJll ¥ MeTrichHa Ha OeNKu. AHaIHU3 MUILEBBIX MPOAYKTOB (KaueCTBEHHbBIE PEaKIIUU Ha OEJIKH, Kpaxmad,
TIIIOKO3Y, JKUPBI)».
Pa3znen 13: O6men BemecTB u dHeprun. [lutanue (4 yaca ).

OOMeH BelIecTB M SHEPTUH- OCHOBA MPOLIECCOB JKU3HEAEATEIFHOCTH opranu3ma. [loaroroBurensHast ctaaus oOMeHa, TIIaCTUYeCKUN U DHEPreTHISCKUI OOMEH.
3HaueHHUE MUTATEIILHBIX BEIIECTB JJIs opranusMa. Poib GepMeHTOB B 00MeHe BeniecTB. OOMEH 0€IIKOB, (PU3HOIOrMUSCKOE 3HAUCHIE aMUHOKHUCIOTHOTO COCTaBa MUIIEBBIX
0enKoB 1 X OMoIorn4ecKas eHHOCTh. A30TH4ecKui Oananc. VI3MeHeHne ¢ BO3BpaToM MOTpeOHOCTH opraHu3Ma B 6emkax. OCOOEHHOCTH KUPOBOTO U YTIEBOJHOTO 0OMEHa
B pa3HOM BO3pacTe.

3HaueHune BOJbl, MUHCPAJIbHBIX COHCﬁ, MUKPOI3JIECMECHTOB U BUTAMHUHOB JJIA IIPOLECCCOB POCTA U PA3BUTUS UCJIOBCKA. COXpaHCHI/IC BUTaMHWHOB B ITHIIIEC.

Mertonbl onpeienieHus dHepreTuyeckoro ooMeHa. [loustre o npsimoli 1 HenpsiMO# KanopuMeTpuu. OCHOBHON 0OMeH. Pacxoibl SHEPTUH MpH MBIIICYHON
NEeSTeNFHOCTH. DHEepreTHIecKue 3aTpaThl M1 HOpMBI TuTaHus. Pexumel utanus. [Inmessie pannonsl. [ urneHnyeckre HaBbIKH, CBA3aHHBIC C TIPUEMOM ITHIIIH.
JlabopaTopHasi padora «CoCTaBJI€HHE MUIIEBLIX PAIIIOHOBY.

Paznen 14: Boinenenne( 3 yaca).
[lyTtu BEIIENeHHS TPOAYKTOB OOMeHa n3 opranm3ma. OyHkmnus nmodek. CTpoeHne Mmouek, uX KpoBocHabkeHue, oOpa3zoBanne Mo4dH. Poib mouek B moaaep kaHun
MTOCTOSTHCTBA COJIEBOTO COCTaBa M KUCJIOTHOCTH KPOBU. Perymsius padotsr mouek. [lociencTeus yaanenus mouku. VIckycCTBeHHAS MOYKA.
JlaGopaTopHasi padora «[louka MIEKONHUTAIONIErO >KUBOTHOTO: BHEITHUH OCMOTP, BCKPHITHE TTOYKI.
JlaGopaTopHblie padoThl 0 GU3MOTOTUM PACTEHMIA:

1. llpurortoBieHHe MUKPOCKOITMIECKOTO Mperapara 3MMuepMuca eIy JIyKa i pacCMOTPEHHE 101 MUKPOCKOTIOM;

2. CtpoeHue 000JI0UKH KIICTKH;

3. CrpoeHue KpaxMaJbHBIX 3epEH B 3¢PHOBKAX IMIICHUIIbI. 3aITaCHBIC BEIIECTBA KIICTKHY;

4. TlomydeHue pacTBOpa paCTUTEIHHBIX OEIIKOB U OIPE/IEICHNE UX C IIOMOIIBI0  IIBETHBIX peakiuii (OMypeToBOi 1 KCAHTOIPOTEUHOBOH);

5. HaGmoenne mojx MUKPOCKOIIOM 32 JIBU)KEHHEM IUTOIIa3Mbl B KIIETKaxX JIUCTa 310/eu. HaOojeHne NpoHNIaeMOCTH KHBOM U MEPTBOM IUTOILIA3MBIL; ;

6. HaOmoenue ABIeHs I1a3MOJInM3a U IEIUIa3MOIn3a B KIIETKE;

7. PaccMoTpeHue 1oJ MUKPOCKOTIOM Pa3JInYHbIX (a3 MUTO3a;

8. JIBm>KeHHE 1UTOIIa3Mbl

9. PaccMoTpeHue 1Mol MUKPOCKOTIOM aHATOMHYECKOTO CTPOSHHS JINCTA UPHUCA;

10. IlomyueHue cIMPTOBOM BBITSDKKH CMECH MIUTMEHTOB M H3yYEHHE CBOMCTB XJI0podhuia;

11. HaGmonenue 3a IBM)KEHHEM YCTBHIL IO MUKpOCKonoM. KauecTBeHHBIN MeToA yu€Ta TpaHCIMpaLuHy;

12. PaccMoTpeHue 1M0JT MEKPOCKOTIOM MPOBOJISIIEH CUCTEMbI KOPHS;

13 HpOBeJIeHI/Ie OITBITOB C BOAHBIMU KYJbTYypaMH, JOKA3bIBAIOIIUX MOTJIOIEHUEC KOPHAMU IMUTATCIIBHBIX BEIICCTB;

14. JleficTBue nmepokcuia3bl KiyOHel kapTodens Ha nepekuchk Bogoponaa. CriequuyHOCTb AEHCTBHS OMOKATaIH3aTOPOB;

JlaGopaTopHbie padoThI 10 (PU3HOJOTHH KUBOTHBIX U YeI0BeKAa:
1. Camona0bmopaeHnue. MuratenbHbIN, KOJCHHBIA peQIIeKChl, OTAEPTUBAHNE PYKH TIPH YKOJIE, TIPY PUKOCHOBEHUH K TOPSIYEMY
2. Amnanus kpoBu. OnpezeseHne rpymibl KPOBU, CKOPOCTH OCEIaHHUS SPUTPOLIUTOB, COJIEpKaHNUE TeMOTI00HHA, CKOPOCTH CBEPTHIBAHMUS KPOBH.



3. Cepaiie MJIEKOITUTAOIIET0 YKMBOTHOT0. BHEIIHee U BHyTpeHHee cTpoeHue cepana. Jemoncrpanus paboTsl kiianaHos cepaia. CamonaomoaeHust. CepaeyuHbii

ToI4oK. ['mazo-cepneunsii peduiekc. @yHKIMOHATBLHBIC IPOOHI: yUallleHHe CepIicOneHre TIPU TIEPEX0/Ie U3 TIOJI0KEHUS CHUJIS B TIOJIOXKECHUE CTOS; CPABHCHUE YHCIIa
YIapoB cep/illa B COCTOSIHUY TOKOSI U ITOCIIE JI03UpOoBaHHoM Harpy3ku (20 mpucenanwmii 3a 30 c.). [locTtpoeHne rpaduka HOpMaTU3aIluK MyJIbCca IO UCXOTHON
YacTOTHI, XapaKTEPHOU ISl COCTOSIHUS NOKosl. 3MepeHune apTepruanbHoro nasieHus no Koporkony. 3mepenue qaBiaeHus 10 U MOCHIE JO3UPOBAHHON Harpy3KH.
M3mepenne cKopoCTH KPOBEHAIIOTHEHHUS KaIMIIISIPOB HOI'TEBOTO JIOXKA.

4. MW3srortosieHHe MOACIN HOH}ICpca, ILCMOHCTpI/Ip}IIOHlel\/'I MPUYXHBI IBMIKCHUA BO3yXa B JICTKUC U U3 JIETKUX. CaMOHa6J’IIOI[eHI/Ie. MGTOI[I)I HU3MCPCHUA YaCTOTHI U

No g

FJIy6I/IHLI JIBIXaTeIIbHBIX TBIKCHHUMN. CHHpOMCTpI/Iﬂ. I/I3MepeHI/Ie IPOAODKHUTEIIBHOCTHU 3aACPKKHU IbIXAaTCIIbHBIX JIBHOKCHUH IIpyU MaKCUMaJIbHOM BIOXE U
MaKCHUMaJIbHOM BbIIOXE. Biausaue THINCPBCHTUIIALUN U 3aACPKKHU AbIXaHUA Ha pa60Ty JAbIXaTCJIbHOI'O HEHTpPA.

I[eﬁCTBHG ITUAJIMHA CIIFOHBI HA KpaxMaJl v ICIICMHAa Ha Oenku. AHanu3 IIHUIICBBIX HpOILYKTOB(Ka'-IeCTBCHHI)IC pCaKkuun Ha 6CJ'IKI/I, KpaxmaJl, I'itoK0o3y, )I(I/IpLI).
CocTaBiicHHE TUILECBLIX pairoOHOB.

TTouka MIEKOIUTAOIIET0 KHBOTHOTO: BHEIITHUH OCMOTP, BCKPBITHUE ITOYKH

Cumcok JiMTepaTypsbl.
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. Kiinmosa B.J. Yenosek u ero 3p0poBbe.-M.: 3Hanue,1986.

. Konecos JI.B. [IpenynpexxaeHne BpeAHbIX IPUBBIYEK y IIKOJIBHUKOB.- M.: Ilenaroruka, 1982

Cnucok JIUTEPATYPbI JIA YHYAIIUXCHA:
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KanengapHo-remaTnyeckuii njiax

Ne i/t

Tewma 3angaTus

KonuuectBo yacos Harta npoBenenus

Buner nesitensHOCTH 00yYarOmImuXCst

Pasznen 1. BBenenue (3 uaca)

MEIUIHHE, CIIOpTe, Y4eOHOH 1 TpYI0BOM
nesitenbHOCTH. Bo3pacTHast GU3MOI0THA U MIKOJIbHAS
THTHEHA.

Brenenmue. [IpeaqmeT 1 MeTOBI (DU3UOJIOTHH PACTCHHH, 1 IMeTh TIpencTaBlIeHUE O TIpeaMETe PU3NOIOTHS

JKUBOTHBIX U Y€JI0BEKa, €€ CBSI3b C IPYTUMHU HayKaMHU. 1 €€ HCTOPUH Pa3BUTHSL.
[lomyuatoT pa3BUTHE TO3HABATEIBLHOTO HHTEpECa
K IIpeIMeTy (hU3HOIOTHS

OuU3NONOTUS pACTCHUN B CHICTEME OMOIIOTHYECKUX 1 lMeTh mpencTaBieHre O peaMeTe (PU3HOIoTus

Hayk. HaygHoe u mpakTudeckoe 3HaueHue 1 €€ HCTOPUH Pa3BUTHS.

(U3NOIOTUN pacTEHUH KaK HAYKH. [lomyuatoT pa3BUTHE TO3HABATEIBLHOTO HHTEpECa
K IpeaMeTy (GU3NU0IOTHS

Hcnonp3oBanue AOCTHKEHUH (PU3UOTIOTHU B 1 lMeTh mpencTaBieHHE O mpeaMeTe GU3NOIOTUS

U e¢ NCTOPUH Pa3BUTHSI.
[TomyyaroT pa3BUTHE TO3HABATEILHOTO HHTEpECa
K nIpeaMeTy GU3HU0IOTHS

Pa3znen 2. CTpoeHue u XUMHYECKHU A

cocTaB pactenuii ( 8 yacon)

Ne3 «CtpoeHune KpaxMalIbHBIX 3€pEH B 36pHOBKaxX
TIICHULIBI. 3amacHble BEIIECTBA KIECTKH

CTpoeHHE KIIETKU. 1 'YMmeTh paboTath ¢ LUQpoBoOil 1aboparopueii mo
UlaGopaTopHas padota Nel «lIpurorosnenue Oouonorun (0a30BBIH YPOBEHB), KOMILIEKTOM
MHKPOCKOTIMYECKOTO TIperapara SMuIepMuca 4eryn mocy el U 000pynoBanus «Touka poctay,
jTyKa 1 paCCMOTPEHHE O MUKPOCKOIIOM. MUKPOCKOIIOM
CTpoeHue CTEHOK JIyOSTHBIX BOJIOKOH CTeOJIs. 1 'VYMeTh paboTath ¢ LUQpOoBOil 1aboparopueii mo
KneTounas meMmOpana, Gyaknun. JlaGopaTopHas Ouosioruu (0a30BbIi YPOBEHB), KOMILICKTOM
padora Ne2 «CtpoeHre 000JI0UKH KIICTKI. mocyibl 1 00opynoBanus « Touka pocray,
MHUKPOCKOIIOM
Xumuueckuil coctaB kietku. JlabopaTopHas padora 1 'YMmeTh paboTath ¢ U POBOIi 1ab0paTOpPHUEi MO

XUMUH (0a30BBIH YPOBEHb ),KOMILJIEKTOM ITOCY 1B
1 00opyznoBanust «To4ka pocTa», KOMILIEKTOM
XMMUYECKUX PEAKTHBOB JIJIsI BBIIOJIHEHHS

MPaKTUIECKON padOTHI




7 JlabopaTopHas padora Ne4 «[lomyuenue pactBopa 1 'VYMeTh paboTath ¢ HUQpOBOil 1aboparopueii mo
PacCTUTENBHBIX OCITKOB 1 OTIPECIICHHE UX C IIOMOIIIBIO xuMuH (6a30BbIi YPOBEHB ), KOMITIEKTOM TIOCYIbI
LBETHBIX peakiuii (OnypeToBoil u 1 00opynoBanus «Todka pocTa», KOMITIEKTOM
KCaHTOIPOTEHHOBOK ) XUMUYECKUX PEAKTHUBOB JIJIsI BBIMOJIHEHHS
[IPAKTUIECKON PabOTHI
8 Ouznonorus KIeTku. OYHKINN [UTOTLIA3MEI. 1 'YMeTh paboTaTh ¢ ¢ POBOI 1abopaTopHeit 1mo
JladopaTtopHasi pa6oTa Ne5 «HaGmronenwne mox Ooronornn (0a30BbI YPOBEHB), KOMILIEKTOM
MHUKPOCKOIIOM 32 JIBW)KEHHEM LUTOIIa3Mbl B KIIETKax mocyel U 00opynoBanus «Touka poctay,
JICTA 3I0ACH. MHUKPOCKOIIOM
Hab6monenne npoHUIIaeMOCTH KUBOH U MEPTBOU
UTOTIA3MBD)
9 JlaGopaTopHas paGoTraNe6 «HaOmroneHne sSBieHUs 1 'YMmeTs paboTath ¢ U poBoIi 1ab0opaTOpHEi Mo
TUTa3MOJTU3a | ACTUIa3MOJIN3a B KIIETKE) Ouonorun (6a30BBIH YPOBEHB), KOMILIEKTOM
mocy el U 000opynoBanus «Touka poctay,
MHUKPOCKOIIOM
JlaGopaTopHasn padora Ne7 «PaccMmoTpenue mon 1 YMmeTs paboTath ¢ U pPOBoIi 1ab0opaTOpHEi Mo
MHUKPOCKOIIOM Pa3IMYHBIX (pa3 MUTO32» Ooronornn (0a30BbI YPOBEHB), KOMILIEKTOM
mocy el U 000opynoBanus «Touka poctay,
MHUKPOCKOIIOM
10 PactutenpHas KJICTKA — OCHOBHOI 1 YMeTh paboTaTh ¢ U POBOIL 1a00paTOPHUECH 1O
IUTOPHU3NOIOTUIECKUH  3JIEMEHT MHOT'OKJIETOYHOTO Ouonoruu (0a30BBIH YPOBEHB), KOMIJIEKTOM
OpraHu3Ma pacTeHU. nmocyzs! 1 06opyaoBanus «Touka pocTay,
JladopaTtopHasi padoTa Ne 8 MHUKPOCKOIIOM
«/IBIKEHNE UTOMIIa3MbD»
Pa3znen 3: Ipoueccyl nutanus pacrenuii ( 12 yacos)
11 JlabopaTopHast paGora Ne9 1 'YMmeTh paboTath ¢ LUQpoBOil 1aboparopueil mo
«PaccMoTpeHne 11o; MUKPOCKOIIOM aHATOMUYECKOT O Oouonorun (0a30BBIH YPOBEHB), KOMILIEKTOM
CTPOEHHUS JINCTA UPHCA» rocy el U 06opynosanus «Touka poctay,
MHUKPOCKOIIOM
12 ABtorpodHoe nutanue. CTpoeHHe XJIOPOIIacTa. 1 Paznuuarh pasHble THITBI TUTAHUSI OPTaHU3MOB
Onrryeckne CBOKHCTBA XJI0poduiLIa.
13 JlabopaTtopHasi pabora NelQ 1 'YMeTh paboTaTh ¢ U POBOIi 1ab0paTOPHUEH 1O
«[TomyuyeHne ciupTOBOM BBITSDKKHA CMECH ITUTMEHTOB ouonorun (0a30BBIH YPOBEHB), KOMILIEKTOM
Y M3y4eHHUE CBOWCTB XJIOPO(HILIA rocy el U 000pynoBanus «Touka pocTay
14 Mexanusm GoTocuHTEe3a 1 [loHuMaTh MEXaHU3MBbI IPOTEKAHUS
(dorocuHTe3a
15 XeMoCcHHTE3 1 [lornMaTh MeXaHU3MBbI IPOTEKAHUS

XCMOCHHTEC3a




16 Boanblii pexuM pacTeHui. 3HaUeHUE BOABI B KU3HU 1 'YMeTh 0OBACHATH (DYHKLINH BOJBI B KU3HU
pacTeHui pacTeHHI

17 MexaHn3M MepeaBHKEHIS BOIBI TI0 PACTCHHIO. 1 'YMeTh paboTaTh ¢ ¢ POBOI TabopaTopHeit 1mo
Huddysusa. Ocmoc. Ouznonorudeckas poib Ooronornn (0a30BbIi YPOBEHB), KOMILIEKTOM
TpaHCIHpPAIHH. mocyel U 00opynoBanus «Touka poctay,
JladopaTtopHas padora Ne 11 «Habmronenue 3a MHKPOCKOIIOM
JIBIDKEHHEM YCTBHII 10, MUKPOCKOIIOM.
KavecTBeHHBIH MeTO yUETA TPAHCITUPALII

18 KopueBoe nutanue pacrenuii. JJabopaTtopHasi padora 1 'YMeTh paboTaTh ¢ ¢ POBOI 1abopaTopHeit 1mo
Ne 12 Oouonorun (0a30BBIH YPOBEHB), KOMILIEKTOM
«PaccMoTpeHue noj i MUKPOCKOIIOM MTPOBOISIIIEH mocyAb! 1 00opynoBaHus « Touka pocTay,
CHCTEMBI KOPHSI». MHUKPOCKOIIOM

19 CaoiicTBa MOYB (BIaroéMKOCTb, BOJOTPOHALIAEMOCTB ). 1 MeTh mpecTaBIeHne O CBOMCTBAX M BUIAX
Tunel noys. ITouss! Tarapcrana [10YB

20 MumnepanbHble yaoopenus. DU3noIoTndecKiue OCHOBBI 1 YMeTh KiTaccCuUIpOBaTh pa3InIHbIC
NpUMEHEHUs yI0OpeHuH. MUHEpaIbHBIC H OPraHUYECKHe yI00peH s

21 AzoTHOe nutanue pactenuid. [loctymienue u 1 3HATH 3HAYCHUE a30Ta JJIs )KUBBIX OPTaHU3MOB.
NpeBpalleHre a30Ta B PACTCHUSX. 'YMeTh COCTaBIATH KPYTOBOPOT a30Ta B IPUPOJIE

22 JlabopaTopHas pa6ora Ne 13 «IIpoBeneHune ONBITOB C 1 'YMmeTh paboTath ¢ LUQpoBOil 1aboparopueii mo
BOJIHBIMH KYJIbTYpaMH, 10Ka3bIBAIOLINX [TOTJIOIIECHHUE Oronoruu (0a30BBIH YPOBEHB), KOMIJIEKTOM
KOPHSIMH ITUTATEIEHBIX BEHISCTBY mocyiel U 000pynoBanus «Touka pocTay

Paznen 4: Ipoueccol AbIxanus u OposkeHus (2 yaca)

23 ®depMeHThI, X Kiaccudukanus ['uaponus kpaxmasa B 1 [loHMMaTh U YMETh KJIACCUPUITMPOBATH
MPOPACTAIOLINX CEMEHAX (bepMeHTBI, 3HaTh UX POJIb B OPraHU3Me

24 JlaGopaTopHasi padora Ne 14 1 'YMmeTh paboTath ¢ LUQpoBOil 1aboparopueii mo
«/lelicTBue nepokcuaassl KIyOHEH kapTodens Ha Ooronornu (0a30BbIi YPOBEHB), KOMILIEKTOM
nmepekuch Bogopoaa. CiemupuaHOCTh ACHCTBUS [MOCy/IbI 1 00opynoBaHus « Touka pocTay
OHMOKaTaIM3aTOPOB»

Pazpnen 5: Poct pacrenuii (2 yaca)

25 ®a3sl pocta (AMOpHOHAIBHAS, PACTHKEHUS, 1 3HATh POJIb BUTAMHHOB B )KHUBBIX OpPTraHU3Max U
muddepennnanmm). Pons BUTaMHHOB, TOPMOHOB 1 YMETh UX KJIaCCH(DUITUPOBATH
CTHMYJISITOPOB pOCTa

26 [lepronuueckue nmpoueccsl B MUPE pacTeHUN 1 3HaTh PU3HOJIOTHYECKIE OCHOBBI

XOHO,Z[O}’CTOﬁ‘-IHBOCTH u MOpOBOYCTOﬁ‘lI/IBOCTH




pacTeHuit

Pazgen 6: OpraHusm 4ejioBeKa U )KMBOTHBIX KaK eInHOe mejioe (2 yaca )

27

OpranusM Kak caMoOperyiupyrouasics
Crenuanusanus opraHos.

cucTeMa. 1

3HAaTh 3HaYEHHE HEPBHOM CUCTEMBI U
rYMOPaJIbHBIX (P)aKTOPOB B LIEIOCTHOCTH
opranusma

28

Peakmus oprann3Ma Kax IeJI0To Ha BHEIITHHE
Bo3aeiicTBUI. DU3HOIOTHYECKUN ITOKOH U
BO30YKICHUE.

3HATH BO30YIMMOCTH KaK CBOWCTBO TKaHU
OTBEYATh HA pa3ipakKeHUE JIUIIb € MpUcyen
esITeTbHOCTHIO

Paznen 7: ®usnosiorus Bo30yauMbIx TKaHeil (2 yaca

29

Hcropust OTKpbITHS OMO3NEKTPUIECKUX SABJICHUH; 1

COBPEMCHHBIC METOJbI PErUCTPaAllun OHOTOKOB

'YMeTh paboTaTh ¢ MUKPOAIIEKTpoaamMu. 3HATh
yCIIEXH COBPEMEHHOH HAayKH B U3y4YCHUH
OMO3JICKTPUUECKHX SBICHUN

30

SHGKTpI/I‘ICCKa}I AKTUBHOCTBH HEPBA U MBIIII]

3HATH O MPUPOJIE OUOIIICKTPUIECKUX SIBICHUH:
pacripenesieHue 3apsaoB Ha MeMOpaHe
MOKOSIICHCS KIIETKH, ABHKCHUE 3apsI0B MPH
Mepexo/ie KIETKH OT COCTOSTHUM MTOKOS K
COCTOSIHUIO BO30OYKICHHS.

3HaYeHHE perucTpauuy OMOTOKOB JUIS
TMarHoCcTUKY 3a00JIEBaHUMN.
DnexTposHuedanorpadus,
BIIeKTpoKaparorpadus, snekTpoMuorpadus.
Tenemerpusi, €€ poiib B MEJIUIIMHE,
KOCMOHABTHKE, aBUAIIMHU, CIIOPTE

Paznen 8: Peryasinusi puszmosiornyeckux npoueccon ( 3 yaca )

31

HepsHas perynsiust QyHKIHNA opraHu3ma

3HATH 3HAYCHUE HEPBHOM CHCTEMBI B
BOCIPUSATHUH, TTepepaboTKe u meperade
mHpOopMalun. Peduiekc kak oCHOBa HEPBHOI
nestebHOCTH. [IpuHIMI 00paTHOM CBSI3U

32

I'ymopanbHas  perymsiuuss — QyHKUUH

OpraHusma. 1
Kenesrl BHyTpeHHEN cekpenny. CBOICTBa TOPMOHOB

3HATHL O TOpMOHAaX poCTa U pa3sBUTHUA; TOPMOHBI,

MMOAACPKHUBAIOIINEC ITOCTOAHCTBO BHYTPCHHCﬁ




Cpelbl; TOPMOHBI, MOOMITM3YIOIINE PE3EPBEI
OpraHu3Ma Ipyu HHTEHCHBHOH JEITEbHOCTH.
CBs13b HEPBHOU ¥ T'yMOPaJIbHOHN peryIsIHH.
Pone MeMaTOpOB B MPOBEACHUN HEPBHOTO
BO30YXKICHUS

33 JladopaTtopHas pa6ora Nel5 «Camona0ironeHue. 1 'YMeTh paboTaTh ¢ ¢ POBOI 1abopaTopHeit 1mo
MuraTenbHbIi, KOJIEHHBIH pedIeKchl, OTAEpruBaHIe Oouonorun (0a30BBIH YPOBEHB), KOMILIEKTOM
PYKH TP YKOJIE, IPY IPUKOCHOBEHUH K TOPIYEMY» nocy el U 00opynoBanus « Touka poctay
Pa3znen 9: Buyrpennsisi cpega opranusma (5 4acoB )
34 BayTtpennsis cpena opranuzMa. 3HaueHUE MTOCTOSHCTBA 1 YMeTh CpaBHUBATh MEXIY COOOM XUIKYIO CPEay
BHYTPEHHEW Cpefbl, TOMEOCTa3 HAILEro OPraHu3Ma: MEXTKaHEBYIO )KUIKOCTh,
KpPOBB, TUM]Y
35 KpoBb Kak 4acTb BHyTpPEHHEH Cpepl. 1 /IbIxaTenpHast, TpaHCTIOPTHAS U 3aLIUTHAs
(dyHKIUS KpOBH. MaJIOKpOBHUE U €T0
MpoduIaKTHKa y JeTeH U OAPOCTKOB.
AHaJIN3 KPOBM KaK OJIMH U3 MOKa3aTenen
COCTOSIHUS 3/10POBbSI
36 Knertounslit u rymMmopanbHbiil iMMyHHTETHL. CITHUL. 1 [IpoOaeMbl TKaHEBOH COBMECTUMOCTH, TPYIIIIBI
WHdexnmronnblie 3a001eBaHus, NX NPO(QUIaKTHKA KpOBH, pe3yc- hakTop, epenuBaHie KpoBH,
[epecasika TKaHEH U OPraHoB
37 JlabopaTopHas paGora Ne 16 1 'YMmeTh paboTath ¢ LUQpoBOil 1aboparopueii mo
«AHanu3 kpoBu. OnpezaereHue rpymnisl KPoBHy, Oronoruu (0a30BBIH YPOBEHB), KOMIJIEKTOM
CKOPOCTH OCEJIaHUs 3PUTPOLIUTOB, COJIEPIKaHNE ocyiel U 000pynoBanus «Touka pocTay
reMOTJI00MHA, CKOPOCTH CBEPTHIBAHUS KPOBH)
38 Akckypcua: Ciyx6a KpoBU(TIONMUKIMHHKA) 1
Paznen 10: KpoBooOpanienue (4 yaca)
39 3HaueHne KpPOBOOOpAUIEHWSI B  MOAAEPKUBAHUH 1 3HATH 0 PYHKUIMAX MPENCEPINI U KEITYTOUIKOB.

MOCTOSTHCTBA BHYTpeHHEH cpeibl. Cepale

Knanans! cepana. KpoBeHOCHbIE cOCYbI.
[ABTOMAaTHsI CEpIEYHOMN IEATEIBHOCTH.

[IpoBomsmas cuctema cepara. I[lonstue 06




hiiekTpokapauorpadun. CepJeUHbIH UK.
Perymsimust paboTs! cepaa

40 JBmxenne kpoBu 1o cocyaaM. KpoBooOpareHre B 1 3HATH O CEpPACUYHOM TOIYKE, TOHBI CepAra.
Kanwusipax. HepBHast 1 rymopasnbHas perysisnus 'YMeTh cunTath mysbc. CKOPOCTh ABMKCHUS
KPOBOCHA0KEHHSI OPraHOB KPOBU. YMETh U3MEPATH KPOBSIHOE JaBJICHHE

41 Ycnexu B 00J1aCTH XUPYPIHU CEPALA, JICUCHHE 1 3HaTh 0 paKTOpax, HeOIATONPHUATHO
MIOPOKOB CepJilia, UCKYCCTBEHHBbIE KilanaHbl. Mepsl neiicTByIOIIME HA CEPILE U COCYABI.
J0BpaueOHOM MOMOIIY IIPU OCTAHOBKE CEpALA. [IpodunakTuka cepAeyHO- COCYIUCTIX
Amnmapat uckyccTBeHHOro kKpoBoobpamenus (AUK). 3a0oseBanuil. TpeHUPOBKa cepACYHO-
OmnbITHI 10 TIepecajike cepara COCYIMCTOM cUCTeMBI. BpenHoe aeiictBue

KypeHHsI U aJIKOToJIsl Ha (DYHKIMH CepAua 1
COCYyI0B

42 JlabopaTopHas paGora Ne 17 1 YMeTh paboTath ¢ HUPPOBOI Taboparopueii mo
«Ceprie MIEKOTIUTAIOIIETO JKUBOTHOTO. BHeTHee n Ooronornn (0a30BbI YPOBEHB), KOMILIEKTOM
BHYTpEHHee CTpoeHue cepaua. JemoHcTpanus paboTel rocy el U 06opynoBanus «Touka poctay
knamaHoB cepana. Camonadmoaenus. CepaeqHsii
ToJTYOK. ['mazo-cepueunslii pediekc.

OyHKIMOHAEHBIE TTPOOBI: yUallleHHe cepaArneOneHme
NIPY TIepeXo/ie U3 MOJI0KEHUS CUAS B TIOJIOXKEHUE CTOS;
CpaBHEHHE YHCJIa YAapOB CEP/Illa B COCTOSHUU TIOKOS U
rocIie 1o3upoBaHHON Harpy3ku (20 npucenanuii 3a 30
c.). lloctpoenue rpaduka HOpMaIM3aLUH MTyJIbCa 0
HCXOJIHOM 4acCTOTHI, XapaKTEPHOU JUIsl COCTOSIHUS
nokosi. Vi3amMepeHue apTepruaibHOrO AaBJICHUS 110
KopotkoBy. M3mMepenure naBieHus 10 U 1ocie
JIO3UPOBAaHHOM Harpy3ku. Mi3MepeHne ckopocTu
KPOBEHAITOJIHEHHST KAIMJUIIPOB HOT'TEBOTO JIOKA
Pazaen 11: Ipixanue (3 yaca)
43 3navenue apixanus. OCOOEHHOCTH CTPOCHUS U 1 3HATh O MEXaHNW3MaX JIETOYHOTO T'a3000MeHa.
(YHKIIUM OPTaHOB JIBIXaHUsI B IETCKOM BO3pacTe. [lepenoc razoB kpoBbio. ['a3000MeH B TKaHIX
ITpunarounbie na3zyxu Hoca. MUHIATUHBI, aICHOUIBI.
[TapumansHoe aBieHUE T'a30B B ajbBEOJIaxX U
HanpsDKEHHUE T'a30B B KPOBH
44 JbixatensHble IBMKEHUS. MeTOIbl PEruCTpaliu 1 3HaTh O MEpax OXPaHbl BO3AYIIHON CPEJIbI.

TTyOWHBI U YaCTOTHI bIXaHUs. JKU3HEHHAs] EMKOCTh
nerkux. Cnupometpus. Perymsimmst 4acToTsl U

3ammTa OpraHoB ABIXaHUS MPU paboTe ¢

STOXMMHIKaTaMd. bopp0a ¢ mbIxaTensHBIMU




rTyOUHBI IBIXaTeNbHBIX IBIKEHUH. TpancnopTupoBka
OPIaHOB JbIXaHUS

nHpekIuaMu. BpenHnoe BiusHIE KypeHHS.
®duznonorus IpIXaHus Ha CITy>KOe IPON3BOACTBA
Q3POHABTHKH, KOCMOHABTHKH U TIOKOPEHHUS
MOPCKHX IITyOuH

45 JlagopaTopHas padora Ne 18 «I3rorosicHue 1 YMeTh pabotath ¢ U poBoii JTaboparopuei mo
Monenu JloHaepca, IEMOHCTPUPYIOMIEH MPUINHBI ononornu (6a30BBI  YPOBEHB), KOMIDIEKTOM
JIBYDKEHUSI BO3/IyXa B JIETKUE U U3 NETKHX. mocy el U 000pynoBanus «Touka pocTay
Camonabmonenue. MeTopl H3MEPEHHS 4YaCTOTHI U
TJIyOMHBI TBIXaTEIbHBIX IBMKEHUH., CIIMPOMETpUSL.
H3mMepeHue mpoaoIKUTEIILEHOCTH 3aCPIKKH
JIBIXATEIBHBIX IBUKCHHUN TPU MAKCUMAIBHOM BJIOXE U
MaKCHUMAaJIbHOM BBIJOXC. Busuue TUNCPBCHTUIIAIUN U
3aJICPXKKH JIBIXaHUS Ha paOOTy JIIXaTEIBHOTO [IEHTPA

Paznen 12: IumeBapenue ( 3 yaca )

46 [MuTarenpHbIC BEMECTBA M MUIIEBBIC MPOIYKTHL. 1 3HATH O METOJaX U3YUYCHUS NEATCITbHOCTH
OYHKINY NUIIECBAPUTEIBHOTO aNapara. numeBapuTenbHbIX kene3. Pons WLII. ITaBnoBa B
IInmesapenue B xenynke.Pons neyenu u X U3YYCHUAX
MOJKEITYIOUHOM JKENe3bl B MUIICBAPEHHH.
BcachiBanue u MOTOpHAs PYHKIMS KAIICYHHKA

47 3aiuTHBIE TUIEBAPUTEIBHBIC PE(IICKCHI. 1 3HaTh 0 Mepax NPOPUIAKTUKH T10 3aLIUTE OT
IMpodunakTrka 1 Mepbl OOPHOBI C JKEITYTOTHO- KHUIIEYHO-UH()ECKIIMOHHBIX 3200JIEBaHUAX
KHIICYHBIMH 3a00JICBAaHUSIMU ¥ WHBA3UsIMU. BriusiHue
AJIKOTOJIS1 ¥ HUKOTHHA HA OPTaHbl MUIIEBAPEHHUS

48 JlaGopaTopHasi padora Ne 19 1 YMmeTh paboraTh ¢ nudpoBoil 1adbopaTopuel 1Mo

«JleificTBUE NTHAJIMHA CJIFOHBI HA KpaxMaJll U NeNcuHa
Ha OelKu. AHaJIN3 MHIIEBBIX MPOTYKTOB
(kxagecTBEHHBIEC PEAKIINU Ha OEJIKH, KpaxMal, TJIF0KO3Y,
AKHUPHI)»

Oouonmorun  (0a30BbI  YPOBEHB), KOMILIEKTOM,
rnocy el U 00opynoBanus «Touka poctay




Paznen 13: O6men BemecTB u 3Hepruu. [Iutanue (4 yaca)

49 OOMeH BeIIeCTB ¥ SHEPTHH- OCHOBA ITPOIIECCOB 1 3HATH pOJTh PEPMEHTOB B OOMEHE BEIIIECTB.
KU3HEIESATEIbHOCTH OpPraHu3Ma. OOMeH 6enkoB, (PU3NOTIOrHIECKOE 3HAUCHHUE
[MoaroroButenbHas craaus oOMeHa, AMHHOKHCIIOTHOTO COCTaBa MUIIEBHIX OENKOB U
IJIACTHYECKHUI B SHEPTeTHUECKUH OOMEH. X OMOJIOTHYECKas IIEHHOCTh. A30THYCCKHM
3HaYeHHE MMUTATEIHHBIX BEIICCTB IS Oasranc. MI3MeHeHHEe ¢ BO3BPAaTOM OTPEOHOCTH
opranusma opranusma B 6enkax. OcoOEHHOCTH KUPOBOTO H

YTJIEBOJHOTO OOMEHa B pa3HOM BO3pacTe.
3HaueHHE BOIBI, MUHEPAJIBHBIX COJIEH,
MHUKPOSJICMCHTOB 1 BUTAMUHOB JIA ITPOLIECCOB
pocTa u pa3BuTHs YenoBeka. CoxpaHeHue
BUTaMHHOB B ITHIIE

50 Mertoapt ONpeeIeHUs SHEPreTUYECKOro 3HATh MOHSTHE O OPSIMOU U HEMPSIMOU
oOmeHa KkamopuMeTpur. OcHOBHOHM 0OMeH. Pacxob

OHCPruu nNpu MBIIIIEYHOM JACATCIBbHOCTU

51 DHEpPreTHUECKue 3aTpaThl © HOPMBI TUTAHUSL. YMeTh paccuyuThIBaTh JHEPreTUYECKUE
Pexxumbl utanus. [Iuiessie pauoHbl. MOTPEOHOCTH IS JIFOJICH ¢ pa3HON (hU3MUYECKOM
['mrueHnvecKre HaBbIKY, CBSI3aHHBIE C TIPHEMOM Harpy3Kon
Ja0%000051

52 JlaGopaTopHasi padora Ne 20 'YMeTh paboTath ¢ HUPPOoBOil Taboparopueii mo
«CocTaBIlieHHE MTUIIEBHIX PAlOHOBY Onosnoruu (0a30BEIN YPOBEHB), KOMILIEKTOM

nocyzabl u o0opynoBanus «Touka pocta»
Pasgen 14: Beigenenne (3 yaca)

53 [TyTu BBIAETCHUS TIPOAYKTOB OOMEHA U3 3HATh CTPOCHME MTOYKH U O e paboTe U
opranusma. Oynkius modek. CTpoeHue moyex, (YHKIUSIX
uX KpOBOCHaOkeHue, oopasoBaHue Mo4n. Poib
MOYEK B IMOJZICP’KAaHUH TIOCTOSHCTBA COJIEBOTO
COCTaBa U KUCIOTHOCTH KPOBU

54 Perymsus pabotsr nmouek. [locnencrus 3HaTh MEXaHNU3MBI PETYIANNN PaOOTHI MOYEK
yIaneHus mouku. MckyccTBeHHAs TIOUKa

55 JlaGopaTopHasi padora Ne 21 'YMeTh paboTath ¢ UpoBoii 1aboparopueii mo
«[louka MIIEKOTIUTAIOLIETO KUBOTHOTO: Oouonoruu (0a30BBIH YPOBEHB), KOMIJIEKTOM
BHEIHUH OCMOTP, BCKPBITHE TIOUKIDY rocy el U 00opynoBanus «Touka poctay

56 VY poxk—s3amuTa NpoeKToB




IMpunoxenus

JlabopaTopHasi padota Ne3. «3anmacHble BellleCTBa B KJIETKe)

Hean padoTbl: 0OHAPYKUTH KpaxMmall B KIyOHe KapTodes, 0eTKi B CEMEHU rOpoXa, )KUPHI B CEMSHKE MOJICOHEUHUKA.

Marepuansl u od6opyaoBanue. Kimyoens kaprodens, HaOyxire ceMeHa Topoxa, CeMSIHKH ITOICOTHEYHHKa, 1% p-p Moa B HOAWIE KaHsI, MUKPOCKOTI.

KpaTkoe TeopeTnueckoe mosicHeHue. B kiieTkax pa3nmu4aroT 3 TPYHOIBI BEMIECTB: YIIIEBOABI, KUAPHI U Oenku. Llmpoko pacmpocTpaHEHHBIM 3alIaCHBIM YTIIEBOOM
sBisiercs: Kpaxmai. OH OTKIIaAbIBaeTCs B BUAE KpaxXMallbHBIX 3EpeH B HE3EJICHBIX OpraHax pacTeHUH (ceMeHax, Io/axX, KOpHEBHUIIAX, II0Jax, KIyOHAX U T.A.)KpaxMajibHbIe
3épHa Pa3HBIX BUJOB PAa3IUUAIOTCS MO (OPME U BETHUHHE.

JKupsl BcTpewaroTcst , TIaBHBIM 00pa3oM, B cemMeHax. OHHM MPONMUTHIBAIOT LUTOIDIa3My, MpHIABas € XapaKTepHBIM CTEKJIOBHIHBIA BWI, WU )K€ BCTPEUAIOTCS B
LUTOIIa3Me B BUAE OTJCIBHBIX Kalelb, CHIILHO MPEIIOMIISIONINX CBET U MMEIOIINX ToIy00BaTO-CEPOBATYI0, HHOTIA KEITOBATYIO OKPACKY.

3amacHple O€JNKHM 4alle BCErO HAKAIUTMBAIOTCS B KIETOYHOM COKe (OpMHpYIOMMXCS ceMsH. [Ipu co3peBaHMM ceMsH KOJUYECTBO BOJBI B BaKyOJSIX HUX KIETOK
MMOCTETIEHHO YMEHBIIIAETCs, a KOHIIEHTpaus Oellka YBEIHMYMBAETCH 3a CUYET MOCTYIUIGHHS €Tr0 W3 JAPYTruX opraHoB pacteHus. [locne BBICHIXaHHS BaKyollel Ha MX MecTe
OCTalOTCS 3ePHHUCTHIC 00pPa30BaHMUs — aJIEHPOHOBBIC, MU IIPOTEUHOBBIE, 3¢pHa. OKpacka ux OermoBaTas WIH MOYTH OeCIIBETHAS, ()OpMa OKPYTIIas WIIH yrioBaTasl.

Xon padotsl: 1. OOHapykeHHE Kpaxmalia B KiIyOHe kapToders.

C kycouka KiIyOHs KapTo(dens cocKaOIMBaIOT HEMHOTO MSIKOTH Ha MPEMETHOE CTEKIIO, JOOABISIOT BOABI M pacTUPAIOT. JKuakocTh momyTHeeT. [loaydeHHyI0 MyTHYIO
KaIUTI0 HAKPHIBAIOT MMOKPOBHBIM CTEKJIIOM W PACCMATPUBAIOT ITOJ MHKPOCKOMOM. BUIHO MHOXXECTBO OENoBAaTHIX 3EPHBINICK PAa3MHMYHONW BETWYHHBI U (POPMBI: KPYITHBIE —
AAEeBUIHON (HOpMBI, Ooyiee MeNKWEe — TOYTH OBaNbHBIC, & CaMble MEJKHE — OKpYIJble. THNHWYHBIE Uil KapTodens — KpPyHHbIC sMIEBUIHBIE 36pHA  AKCICHTPUYHOM
CIIOUCTOCTHI0. CIIOUCTOCTD KPaxMaJbHOTO 3epHa 00pa3yeTcsl OT HEPaBHOMEPHOTO MPOMUTHIBAHUS BOJIOM.

Janee Ha mpenmMeTHOE CTEKJIO PAJOM C TOKPOBHBIM TIOMEMIAIOT KAIUTI0 pacTBopa monma B woauae Kamus. C MPOTHUBOIOIOXHON CTOPOHBI MOKPOBHOTO CTEKIIa
OTCacChIBAlOT BOAY GQMIBTPOBANIBHON Oymaroil. PacTBop moaa moctymnaer moJ1 HOKPOBHOE CTEKIIO W OKpalllMBaeT 3épHa Kpaxmalia B CHHUH IIBET.

2. O6napy>xeHue Oenka B CEMEHH ropoxa

C HalyxIIero ceMeHU ropoxa CHAMAIOT CEMEHHYIO KOXYPY W JIe3BUEM OPWTBHI JIETIAf0T TOHKHU cpe3 ¢ Jr000i yactu cemsmonn. Cpe3 MOMemaT Ha MPEeIMETHOE
CTEKJIO B KaIlUTIO BOABI, KOTOPOH AO0ABIAIOT KAIUTIO pacTBOpa woja B moauzae Kanus. [Ipermapar HakphIBarOT MOKPOBHBIM CTEKJIOM. lIpy MaioM yBenWYeHHH MHKpPOCKOTIIA
HaxoasdAT TOHKHE MECTa Cp€3a U pacCMaTpHBAIOT KIICTKY IIpU OO0JIBIIOM YBCJIMYCHUH. B nmonoctu knetku BUJHBI KPYITHBIC CUHUE KpaxMaJIbHbIC 3épHa, a B IIPOMEKYTKaAX
MCXKIY HUMHU HaAXOAATCA MHOT'OUYMUCIICHHBIC MEJIKHUE ITPOCTHIC IPOTCUHOBBIC 3épHa, OKpalmcHHbIC HOJIOM B 30JIOTUCTO-KENTHINA IIBCT.

3. O0HapyKeHHUe KUpa B CEMEHH TOJICOTTHETHUKA.

CeMs moMeniaroT Ha YUCTHINA JTMCT Oymaru, HajiaBiauBaroT. [1o o6pa3zoBaBiIeMycs KUPHOMY ISATHY CYAST O HATMYUU JKMPa B KIIETKAaX CEMSIA0IEH.

BBIBOI[. B xuBBIX PACTUTCIILHBIX KIIETKaX MMCIOTCA 3allaCHBIC NMTATCIIbHLIC BEIICCTBA: 6€HKI/I, JKHPBI U YIJTICBOJBI.

KonTtpoJsbHble Bonpocskl. 1. Kakue 3alacHble TUTATEIbHBIC BEIIECTBA OTKIIAIBIBAIOTCS B PACTUTENBHBIX KIEeTKax? 2. B KAKOM BHJE OHU OTKJIAIbIBAIOTCA? 3. KAKUM
PEaKTHBOM MOYHO OOHapYKUTh KpaxMall U OJIOK B paCTeHHUH?

JladopaTtopHas padoTa Ne 2. «O00109Ka KJIETKN

Ieas padorsr: O0HAPYXKUTH KJIETYATKY M JIUTHHH B 000J109Ke PACTHTEILHOM KJIETKH.

Marepuansl u obopynoBanue. OUKCUPOBAHHBIE OTPE3KM CTEONS THIKBBI, HE3peJble IUIOABI Tpylid, psiOuHbI, 33% p-p CepHON KHCIOTHI, CEPHOKUCIIBIA aHWINH,
nepmanranar kKamus, 1% p-p ¢aopormynuHa, aMMHak, KOHII. COJISHas KHCIOTa, 1% p-p CONIHOM KHUCIOTHI, p-p WoAa B monauzae Kamusi (p-p Jlroromns), wacoBoe cTeKIo,
MUKPOCKOII.

Kparkoe Teopernueckoe mosicHeHHe. PacTurenbHass KieTka B OTJIMYME OT OJKMBOTHBIX HMMEET LEJUTIONO3HYI0 000704ky. OHa sBISeTCs NPOIYKTOM
KHU3HCACATCIBHOCTH KIICTKHU. OGOJIO‘-IKa HeO6XO,ZII/IMa JUIA 3allUTHI KIIETKU OT MEXaHUYCCKUX HOBpe)KZIeHPIﬁ, IIPOHUKHOBCHHA MUKPOOPIraHU3MOB U T.[.

O0oJi0uKka KJIETOK PAaCTHTEIILHOTO OpPraHM3Ma B MOJIOJIOM BO3pacTe COCTOAT M3 MeKTHHAa W kKierdaTku. C Bo3pacToM OOOJOYKH YTOJIMIAIOTCS, MPOMUTHIBAIOTCS
JUTHUHOM U oJjpecHeBaioT. OpeBecHEHHE XapaKTEPHO B OCHOBHOM JJIsl 000JIOUEK KIETOK MEXaHUUECKOW M MPOBOSIICH TKaHEH.



Kneruarky u TMrHUH MOXXHO OOHApy>KUTh KaUeCTBCHHBIMU PEaKIUSIMU.

Xoa paGorei: 1. OOHapy:keHue KiaeryaTku. bepyT orpe3ku creliisi JbHA, OTHACNSAIOT MpPENapoBajbHOM WINION JyOsHBIE BOJIOKHA, MPEACTaBISIONINE COOOM
YIUIMHEHHBIE KJIETKH C YTONIIEHHOW LIEJUTIONIO3HON 000JIOYKON M MOMEMAI0T UX Ha MPEeJMETHOE CTEKIIO B Karumo p-pa Jloromsa. Uepes 1-2 MUHYTHI MepeHOCAT JTyOsHBIC
BOJIOKHA Ha APYroe INpeAMETHOE CTEKJIO B Kamumo 33-% p-pa cepHOW KHUCIOTHI M HAKPBIBAIOT MOKPOBHBIM CTEKJIOM M PAacCMaTPUBAIOT IPH MajoOM yBeIM4YeHHH. BojokHa
OKpacHWJIMCh B CHHUI LIBET, TAK KaK CEpHasi KUCIIOTa IIPEBPaIlaeT KIeTYaTKy B aMHJION, KOTOPBIH, KaK U KpaxmaJj, OKpAaIluBaeTCsl HOAOM B CHHHUM IIBET.

2. Oonapy:kenne JUrHUHA. JIMTHUH MOKHO OOHApYXHUTh NPH TOMOLIM HECKOJBKHUX PEAaKTHUBOB: MEpMaHraHaTa Kajusi, p-pa (UIOpOTNIIOLMHA WM CEPHOKHCIOTO
aHWJIMHA.

['oTOBAT TOHKMI ITONIEPEUHBIN cpe3 cTeOIsT THIKBBI M IOMEIIAIOT Ha YaCOBOE CTEKJIO B KAIUIIO P-pa IIepMaHraHara Kauus Ha 5 MuH. [lo ucteueHnn yka3aHHOTO BpeMEHHU
cpe3 MPOMBIBAIOT B BOJE, a 3aTeM B 1-% p-pe cosiHON KUCIOTHI B TeueHue 2 MUH. Cpe3 MepeHocAT Ha MIPEMETHOE CTEKIIO B KAILIIO p-pa aMMHaKa, HAKPHIBAIOT OKPOBHBIM
CTEKJIOM M paccMaTpHBaloT oA MUKpOocKoroM. OapeBecHeBIINe 000JI0UYKH OKPAIINBAIOTCS B KPACHBIHN LIBET.

[Ipu ob6HapyxeHuu aurauHa 1-% p-pom QuoporiaronrHa MUKpoIpenapaTt Ha npeamerHoe CTEKIOB KaIlIio 3TOTO P-pa, 3aTeM HaHOCST KOHLEHTPUPOBAHHON COJITHON
KucnoThl. OpeBecHEBIINE 000JIOUKH OKPAITUBAIOTCS B KPACHBIH LIBET.

B karute cepHOKHCIIOro aHWIMHA OJJPEBECHEBIINE 000JI0UYKH CTAHOBSITCS JIMMOHHO-KEITHIMU.

Pexomengyem oOrapyXuTh OIpEBECHEBILINE OOONOUKH KJIETOK HE3PEINBIX KJIETOK IpyLIH, psOMHBI, dyepeMyxu. s 3Toro Kycouek Ijiofa pacTUparoT M HeOOoJbIIoe
KOJINYECTBO MacChl IOMEINAIOT HA IIPEIMETHOE CTEKIIO B KAIUTIO OJHOTO U3 YKa3aHHBIX PEaKTHBOB.

BuiBoa. O007104YKH KIIETOK CTEOJISI THIKBBI COACPIKAT TUTHHH, 000JIOYKY KIETOK JIbHA COCTOST U3 KIETYATKH.

Kontpoasbnbie Bonpocsl. 1. Kakumu peakTuBaMu MOKHO OOHApYXHTh JIMTHUH, KieT4atky? 2. Kakoe 3HaueHHe B KU3HU PaCTECHHS UMEET OJIpeBECHEHHE 00OIOUKH
KJIETOK?

JladopaTtopHas padora Ne S. «/IBukeHne HUTOMIA3ZMBI»

Hean padoTbl: 00HAPYKUTH IBMKEHUE HUTOILIA3MBI B KJIETKaX JINCTA DIIOJCH.

Marepuajibl 1 06opyaoBanue. BeTouku 35104eu WM BOJIOCKH THIYMHOYHBIX HUTEH TpaaeCKaHIIMU, MUKPOCKON, TEPMOMETP, XUM. cTakaHbl Ha 200 mu. , namma B 200
Br.

Kpatkoe Teopernueckoe mosichenue. OJHMM M3 CBOWCTB LMTOIUIA3MbI siBisieTcss €€ aBmkeHne. OHO oOecrieyrBaeT B3aMMOJICHCTBUE BCEX OPraHENUl KIIETKH.
CKkopocTh ABMKEHMS 3aBUCHT OT BO3pacTa M Temneparypsl. OOHapy>KUTh JBM)KEHHE LUTOIUIA3MBI MOXKHO MO MEPEMEIEHHIO XJIoporutacToB. OOBIYHO TPYAHO HAOMIOAATH
JBIDKEHHE LUTOIUIA3MBI B KJIETKAX 3JI0AEH, €CIIM OHA COACPIKUTCS B aKBapuyMax NPH HEJOCTATOYHOM OCBEIICHHHM M NPH HU3KOW TeMIlepaType BOJBI, TaK Kak IPH 3THX
YCIIOBHSIX BCE JKU3HEHHBIE TMPOLECCHl UAYT 3aMeANieHHO. YTOObI OMBIT MpOIIEN YCIEUIHO, CIEAYET ero 3apaHee MOATrOTOBUTh. JIJIsi 3TOro BETOUKY JI0JIEH HA/I0 BLIEPKATh
MIpH TeMmepaTtype Boasl +25 rpaa. ...+28 rpaa. Ha sipko ocBerieHHOM okHe min 1o 3iexTposammoii B 200 Bt B Teuenune 30 MuHyT.

Xoa paGoTbl: 1 HAOMIOAEHUS 32 IBIDKEHHEM LUTOIUIA3Mbl OEpyT JIMCT 3JI0/IEM MOMEINAIOT €ro B Kallllo TelyIoH BOJBI Ha MPEIMETHOE CTEKIIO, HAKPBIBAIOT
MMOKPOBHBIM CTEKJIOM U PacCMaTpHUBAIOT IOJ MHKPOCKOIIOM. BBRIOMpaOT ydyacTOK OKOJIO CpeqHel >KMIIKH, TaK KaK B PacIONOKEHHBIX 3/IeCh KJIETKaX COAEP)KUTCS MEHbIIEe
XJIOPOIUTACTOB, YTO OOJIETYAT HAOIOJICHHE 32 UX JIBIDKCHHEM.

BeiBoa. IluromnaszMa B KIE€TKax JABHXKETCS , YTO BUJIHO MO MEPEMELIEHHIO XJIOPOILIACTOB.

JlaGopaTopHasi paboTaNe6 «HabJioaenue siBj1eHNs MJIA3MOJIU3A U 1eMJIa3M0JIU3a B KJIETKe)

Hean padoTbl: yOeauThCs Ha OMBITE, YTO ITUTOILIA3MA KUBOW KIIETKH 3JaCTUYHA, TIOTYIIPOHUIIAEMAa U CIIOCOOHA TNIa3MOJIM3UPOBATHCS.

Marepuaiisl u 06opyaoBanue. JlykoBuia ¢ TEMHO-()HMOJIETOBON OKpackoil uemryid, 1 M p-p HUTpaTa Kanus, Wil XJIOpUAA HATPHS, WM Caxapo3bl, CIIMYKH, CIIUPTOBKA,
MHUKPOCKOIL, JIE3BUE, UIJIbI, CTCKJIIHHAS TAJI0YKa, CTaKaH ¢ BOAOH, GMIbTpOBalbHAs Oymara, CKaJlbIeNb, IMHLIET, MapJisl, KUCTOYKa, HACTOJIbHAS JIaMIIa.

KpaTkoe Teopernuyeckoe MmosicCHeHMe. I[UTOIUIA3Ma JKMBOW KIIETKH 3JIACTUYHA, MMOJyNpoHHUIaeMa. [Ipu moTtepe BOABl 00BEM IUTOIUIA3MBl YMEHBIIAETCS, & NpU
MOCTYTUIGHUH BOJBI YBEJINYHBACTCS JI0 NMEPBOHAYAIBLHOTO. DTO CBOMCTBO TO3BOJISIET KJIETKAM IEPEHOCHUTh BPEMEHHOE 00E3BOKUBAHUE U IOJIJICPKUBAThH TIOCTOSIHCTBO €TI0
CoCTaBa.

Co cBoiiCTBaMH 3JaCTUYHOCTH Y MOTYTIPOHUIIAEMOCTH MOKHO O3HAKOMHUTHCS HA OTIBITE C TUIA3MOJIM30M H JIETUIa3MOITH30M.

[Ima3Monu3 — UCKYCCTBEHHO BBI3BIBAEMOE OTCTABAHHE IUTOILIA3MBI OT O0O0JIOYKH KJIEeTKH. [leTna3Monn3 — MCUe3HOBEHHE MIa3Moiin3a. B kauecTBe Mia3MOINTHKOB-
BEIIECTB, PACTBOPHI KOTOPHIX BBI3BIBAIOT IJIA3MOJIN3, HCIIOIB3YIOT HEJOBUTHIE BELIECTBA, CIa00 MPOHUKAIOIINE Yepe3 UTOIIIa3My B BaKyOJIb.






