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PABOYAS ITPOT'PAMMA no BUOJIOI'IA
C UCHOJIB30BAHUEM PECYPCOB IIEHTPA «TOYKA POCTA» ECTECTBEHHO-HAYYHOMW HAITPABJIEHHOCTH
eab u 3aga4n

* peaym3anys OCHOBHBIX 0011€00pa30BaTeIbHBIX MPOTPaMM 10 Y4EOHBIM MpeAMETaM €CTECTBEHHO -HAYYHON HANPaBICHHOCTH, B TOM YHUCIIE B paMKax
BHEYPOUYHOI NeATEIbHOCTH 00yJaromuXcs;

* pa3zpa0oTKa M peanu3alys pa3HOypOBHEBBIX TOMOJHUTEIBHBIX 0011100 pa30BaTeIbHBIX IPOrPAMM €CTECTBEHHO-HAYYHOI HANPaBICHHOCTH, a TAKXkKe
UHBIX [IPOrpaMM, B TOM YHUCJI€ B KAHUKYJISPHBIN MEepUOT;

* BOBJICUECHHU € yUAIIUXCS U MeJarornueckKux pabOTHUKOB B MPOEKTHYIO JeSTEIbHOCTb;

* opraHu3aius BHEy4eOHOH AesITeNbHOCTH B KAHUKYIISIPHBIN MeproJ, pa3paboTKa U peanu3als COOTBETCTBYIOIINX 00pa30BaTeIbHBIX IPOTPaMM, B
TOM YHCJIE AJis Jarepei, OpraHu30BaHHbIX 00pa30BaTENbHBIMU OPraHU3aLUSIMU B KAHUKYJISIPHBIA MTEPHO/;

* IOBBILIIEHHE TPOQECCHOHATBHOI 0 MaCTEPCTBA MEeIar OTHYECKUX Pa0OTHUKOB LIEHTPA, PEaM3yIOINX OCHOBHBIE U JOTOTHUTEIbHbBIE
obmieobpazoBaresnbHble mporpammbl.Coznanue nentpa «Touka pocray mpeanonaraeT pa3Butue 00pa3oBareabHON HHPPACTPYK ~TyPbl
0011eo0pa3oBaTeNbHON OpraHU3alii, B TOM YHCJIe OCHAIICHHE 00I1e00pa30BaTeIbHOM OpraHNu3alliy:

* 000pyZ0BaHNEM, CPEACTBAMHU O0YUEHHSI U BOCIIUTAHUS JUJIS U3y4€HUs (B TOM YHCIIE SKCIEPUMEHTAIbHOI0) MPEAMETOB, KypCOB, T1 CLHUIUINH
(MomyIeit) ecTeCTBEHHO-HAYYHON HAIIPABICHHOCTHU TIPU pealin3allii OCHOBHBIX 00 11e00pa30BaTeIbHBIX MPOTPaMM U JOTIOJTHUTEIBHBIX
00111e00pa3oBaTeIbHBIX IPOrPaMM, B TOM YHUCIIE JJI PACIIUPEHUS CO-epKaHus yueOHbIX npeameToB «Dusnkay, « Xumusy, «buomaorusy;

* 000pyZ0BaHNEM, CPEACTBAMHU O0YUYEHHSI U BOCIUTAHUS JUJIS peaIu3aliy MporpamMm JOMOJHUTENIBHOT0 00pa30BaHUs €CTECTBEHHO-HAYYHOU
HaIIPaBJICHHOCTEN;

* KOMITBIOTEPHBIM U MHBIM 000PYI0BAaHUEM.

Konrenuus coBpeMeHHOro 00pa3oBaHus OJIpa3yMeBaeT, YTO B y4eOHOM IKCIEPUMEHTE BEAYLIYIO POJIb JOJDKEH 3aHATh CAMOCTOSTENIbHBIN
UCCIIeI0BATEIbCKUIN yUeHNY eCKUii SKcriepuMeHT. COBpeMeHHbIE IKCIIepUMEHTAbHBIE UCCIIE0BaHM 110 OUOJIOTHUHU YK€ TPYAHO MpPeaCcTa-BUTh 0e3
UCIOJIH30BaHUS HE TOJIBKO aHAJIOTOBBIX, HO U I (POBBIX U3MEPUTENBHBIX TPHOOpOB. B denepanbHOM rocyjapcTBEHHOM 00pa30BaTeIbHOM CTaHIAPTE
(®I'OC) mpomnucaHo, YTO OJHUM M3 YHUBEPCAIBHBIX y4eOHBIX NTEeHCTBUH, MIPUOOPETAEMBIX YYaIlIUMUCS JOJDKHO CTaTh YMEHHE «IIPOBE CHUS OMBITOB,
MPOCTHIX SKCIIEPHUMEHTAIBHBIX HCCIEAOBAHUM, IPSIMBIX U KOCBEHHBIX U3MEPEHUN C HCIIOJIh30BAaHUEM aHATIOTOBBIX U I (POBBIX U3MEPUTENBHBIX TIPH -
060poB». YueOHbIH 3KCIIEpUMEHT 110 OMOJIOTUH, TPOBOAUMBIN Ha TPaJULIMOHHOM 000pYy/10BaHUH, 6€3 mMpUMeHEHUs M (POBBIX J1a00paTOpHil, HE MOKET
MO3BOJIUTH B MOJHON MEpe PEeLINTh BCE 3a/1a-4YM B COBPEMEHHOM MIKOJIE. DTO CBA3AHO C PAOM IIPUUHH:

* TPaIUIIUOHHOE IIKOJbHOE 000PyI0BaHNE U3-32 OTPaHUYEHUS TEXHUUECKIX BOZMOKHO-CTEH HE TO3BOJIIET IPOBOAUTH MHOTHE KOJIMYECTBEHHbIE
UCCIIEIOBAHNUS;

* IIUTEIBHOCTh MPOBEACHUS OMOJIOTHYECKUX UCCIIEeIOBaHUI He Bceria

* COTJIACY€eTCsl C IIIMTEIbHOCThIO Y4eOHBIX 3aHATUH;



* BO3MOKHOCTh ITPOBEJICHHSI MHOTUX MCCJIEIOBAHUN OTpaHUINBAETCS TPEOOBAHUSAMU TeX -HUKH Oe3omacHocTu u 1p. Lludposas mabopatopust
MOJIHOCTBHIO MEHSET METOJAUKY U COJIep)KaHM € IKCIIEPUMEHTAIb-HOM eI TSIbHOCTH M PEIIaeT BhIIIeTIEpeYr ciIeHHbIE TpobiemMbl. [IIupokuii ciektp
JATYMKOB TIO3BOJISIIOT yUaIIMMCSI 3HAKOMUTBLCS C IapaMeTpamMu OMOJIOTHYECKOro SKCIEPUMEHTa HE TOJIb-KO Ha KAaU€CTBEHHOM, HO M Ha
KOJIM4eCcTBEHHOM ypoBHe. [{udpoBast nabopatopusi mo3BOISIET BECTH AJUTEIBHBIN AKCIIEPUMEHT JIaJKE B OTCYTCTBUHU IKCIIEPUMEHTATOPA, @ YACTOTA UX
u3Mepe-HUi HeMmoABIACTHA YeJI0OBEUECKOMY BOCIpUATHIO. B mporecce hopMupoBaHUs SKCIIEPUMEHTATBHBIX YMEHUN YUYCHHK 00y4aeTcs MPeCTaB -JIsTh
nHpopmaIuio 00 nccaea0BaHUU B YETHIPEX BUIAX:
* B BepOaJIIbHOM: OMUCHIBATh YKCIIEPHUMEHT, CO3/1aBaTh CJIOBECHYIO MOJIENb dKCIIEPUMEHTa, (PUKCHPOBATh BHUIMAHHUE HA H3MEPSIEMbIX BEITMUNHAX,
TEPMUHOJIOTHH;
* B TAa0JIMYHOM: 3aITOJHATH TAOJUIIBI JAHHBIX, JIKAIINX B OCHOBE ITOCTPOCHUS TpadUKOB (IIPU ITOM y yJaIUXCs BO3ZHUKAET IIEPBHYHOE
MpPeICTaBIICHUE O MAacIITa0ax BEJIUYHH);
* B rpapuuecKkoM: CTpOUTh IpauKu MO TAOIMYHBIM JaHHBIM, 9TO JAaET BO3MOXKHOCTB MTePe-X0/a K BRIABIKCHHIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH
MEXIYy BeTUIMHAMU (TIPYU TOM YUUTENh MOKA3bIBAET MPEUMYIIECTBO B BU3yaIH3allMN 3aBUCUMOCTEH MEX Iy BEIMUYUHA-MH, HATJISITHOCTD U
MHOTOMEPHOCTH); B BUJIE MATEMATHYECKUX YPABHEHUH: JaBaTh MAaTe€-MaTUHYECKOE OMMCAHNE B3aUMOCBS3U BETMYNH, MAaTEMaTHIECKOE 0000IICHHE.
* opMUpOBaHUE UCCIIETIOBATEILCKIUX YMEHUHN YUAIIUXCsl, KOTOPBIE BHIPAKAIOTCS B CICAYIONINX J1€H CTBUSIX:

1. onpenenenre npoOIEeMbl;
. IOCTAHOBKA MCCIIC0BATEILCKOM 3a1aui
. TUTAHUPOBAHKE PEIICHUS 3a]a9H;
. IOCTPOEHUE MOJIENEN;
. BBIIBIDKCHUE THIIOTE3;
. OKCTIEpUM EHTaJIbHasl TPOBEpPKA TUIIOTE3;
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. QHAJIM3 JaHHBIX PKCIIEPUMEHTOB WM HAOII0ICHU;

8. popmysmpoBaHUE BBIBOJOB.

B ocHOBY 00pa3oBaTenbHON IporpaM-Mbl 3aJ105KEHO TpUMeEHeHHe U (PpoBbIX JabopaTtopuil. TemaTuka npeanoKeHHbIX 3KCIIEpUMEH -TOB,
KOJINYECTBEHHBIX OIBITOB, COOTBETCTBYET CTPYKTYPE NPUMEPHOI 00pa3oBaTeIbHOM NPO-TpaMMBbl 110 OMOJIOTHH, coaepxkaHuio DenepanbHOro
rocynapcTBeHHOro oopasosatenbHoro crangapra (PI'OC) ocHoBHOro 0011ero 06 pa3oBaHusL.

Ha 6a3e nentpa «Touka pocta» obecnieunBaercs peanusanus o0pa3oBaTeNbHbIX IPOrPaMM €CTECTBEHHO-HAYUYHOM U TEXHOIOIMUECKON
HaIpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAaHUAMHU 3aKOHOJIaTENbCTBA B cepe oOpazoBaHus U ¢ yuétoM pexomeHnauuii dene-
pasibHOro oneparopa yuyedHoro npeamera «buonorus». O0pazoBaTenbHas IporpaMMa Mo3BOJISIET MHTETPUPOBATh peaan3yeMble 3/1€Ch OIXO/IbI,
CTPYKTYPY U COJIepKaHUE TIPH OpraHu3anuu o0ydeHus ouonoruu B S—11 kiaccax, BRICTpOE€H-HOM Ha 0ase JIo00ro U3 TOCTYIHBIX Y4eOHO-
meroanuecknx komruiekcoB (YMK).Mcnons3oBanue o0opynoBanus nieHTpa «Touka poctay npu peanusanuu gaaaoi Ol mo3BomnseT co3naTh yCIOBUS:
* JUISL PAaCIIMPEHUs COACPKaHNUs IKOJIFHOTO OMOIOrHYECKOro 00pa3oBaHus;

* 77151 IOBBIILIEHUS TIO3HABATENbHOW aKTUBHOCTH O0YyYaIOLMXCs B €CTECTBEHHO-HAy4YHOM 00/1acTH;



* ISl pa3BUTHUS JIMYHOCTU peOeHKa B Iporiecce 00ydeHus: OMoJIoruu, ero ciocooHocTel, GopMUPOBAHUS U Y OBJIETBOPEHUS COLUATIBHO 3HAYU MBIX
MHTEPECOB U MOTPEOHOCTEH;
* 17151 pabOThI C OAapEHHBIMU IIKOJIbHUKAMU, OPraHU3alMK UX Pa3BUTHS B Pa3IMYHBIX 00JacTaX 00pa30BaTebHON, TBOPUECKOM
nesitensHOCTU. I puMensist nndposbie 1abopaTopuu Ha ypoKax OMOJIOrUH, YHalMecs CMOTYT BBIITOJHUTH MHOXKECTBO J1a00paTOpHBIX paboT U
AKCIEPUMEHTOB 10 TPOrpaMMe OCHOBHOMN LIKOJIBI.
buosorus pacrenuii:/[pixanue muctbeB. [Ipixanue kopHen. [lornomenue Boasl kopHsamMu pactrenuil. KopueBoe nasnenue. Mcnapenue Boabl
pacteHusMu. @otocuHTes3. JpIXxaHue ceMsH. Y CIOBUS POpacTaHus ceMsH. TernomoOnuBble U X0JI010CTONKNE PACTEHUS.
3oos0rus: M3ydueHne oJHOKIETOUHBIX )KMBOTHBIX. V3ydeHre BHEIIHETO CTPOCHNUS JOXKAEBOI0 YEPBsI, HAOJIIOIEHUE 3a €r0 NEePeIBUKEHUEM U
peaKkUMsIMU Ha BHELIHUE pa3apakeHus. M3yueHune cTpoeHns MOJIIIOCKOB 110 BJIaXKHBIM IpenaparaM. M3yduenne MHOrooOpasus 4iIEHUCTOHOIUX 110
KOJIIEKIUAM. M3yueHune cTpoeHust psld 110 BIaKHBIM NpenapataM. M3yuenne ctpoenus nrtull. M3ydyenue cTpoeHns MIEKONMUTAIOIINX 110 BIaKHBIM
npenaparaM. BoznHble )xuBoTHBIE. TeNI0-KpPOBHBIE U XOIOAHOKPOBHBIE )KUBOTHBIE
YesioBek M ero 310poBbe: 3yuenue kpooodpamenus. Peakius CCC Ha 103MpOBaHHYIO Harpy3Ky. 3aBUCUMOCTb MEXK/Y Harpy3Koi U ypoBHEM
SHEepreTHyecKkoro oomMena. 'asooomeH B n€rkux. Mexanusm snérounoro aeixanus. Peakius JIC Ha ¢pusnueckyto Harpysky. KusHeHHas EMKOCTb
Jerkux. Bel-nenurenbHas, AbIXxaTeabHas U TEPMOpPEryIATOpHas GpyHKLMs Koxku. [leificTBre pepMEHTOB Ha CyOCTpaT Ha MpUMepe KaTajassbl.
[Iprcmoco61eHHOCTh OPraHU3MOB K Cpeie OOUTaHUSI.
O6mas 6uosiorus:/leiictBue hepMeHTOB Ha cyOcTpaT Ha nmpuMepe katanassl. Pasnoxenne H202. Bnusaue pH cpenbl Ha akTHBHOCTH (DEpPMEHTOB.
@DaxTOopHl, BIAUSIIONIME HA CKOPOCTH Ipoliecca GoTocuHTe3a. M3ydeHne KIeTOK U TKaHel pacTeHui U KUBOTHBIX HAa TOTOBBIX MUKpOIpenapaTax U ux
omnuca-Hue. BpIsiBIeHNE H3MEHYMBOCTH y OPraHU3MOB. BBIsSBIeHUE IPUCIIOCOOIEHHH Y OPraHU3MOB K cpesie OOMTaHus (Ha KOHKPETHBIX IpUMepax).

B o6pazoBaTensHoit mporpamme 10-11 KIaccoB mpencTaBieHbl CIEAYIONINE Pa3/Iebl:

1. Knerka

2. Pa3MHOXXEHHE U Pa3BUTHE OPraHU3MOB

3. OCHOBBI T€HETHKU U CENEKIIUU

4. Bun

5. DKocuCTEMBI

buonornueckoe HaOMOIEHNE U 3KCIIEPUMEHT NPOBOJATCA B (hopMe 1ab0paTOPHBIX padOT U JEMOHCTpalUi. JeMOHCTpallMOHHBIN 3KCIIEPUMEHT
IPOBOJIUTCS B CIEAYIOIINX CIydasx: a) UMEIOIIeecs B HAIMYMU KOJIMYECTBO MPUOOPOB U IUPPOBHIX JATYMKOB HE I103BOJISIET OPraHU30BaTh
MHAMBUAYAJIbHYIO, IAPHYIO UIIU TPYIIOBYIO JIAOOPATOPHYIO paboTy;0) SIKCIIEPUMEHT UMEET HEOOJIBIITYIO MPOIOJKUTENIbHOCTD U CII0)KHOCTh U BXOAU T

B CTPYK-TYpY YpoKa.

Oco0eHHOCTH COAePKAHNA CTPYKTYPHBIX KOMIIOHEHTOB padoyeil mporpaMMbl 1o 0HOJI0THN B 5—9 KJj1accax ¢ MCMOJIb30BaHUEM
oOopynoBanus neHrpa «Touka pocra»



Ili1anupyemble pe3ysabTaThl 00y4ennsi o kKypey «buosiorus . 5—9 kmace» .
[IpenmeTHBIC PE3YIBTATHI:

1) hbopMupoBaHrEe IEHHOCTHOI'O OTHOLIEHHUSI K KUBOH MpUPOJIe, K COOCTBEHHOMY OpPraHU3My; IOHMMAaHHUE PO OM0JIOTHU B (POPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MUPA;

2) yMEeHHE TPUMEHSATh CUCTEMY OMOJIOTHYECKUX 3HAHUN: paCKpPHIBATh CYIIIHOCTH KUBOTO, Ha3bIBATh OTIMYHUS KUBOTO OT HEKHUBOTO, IEPEUHC JISITh
OCHOBHBIEC 3aKOHOMEPHOCTH OpraHU3alnd, QYHKIIHOHUPOBAHHUSI 00BEKTOB, SIBJICHUH, IPOIIECCOB KUBOW MPUPOJIBI, SBOIOIIMOHHOTO Pa3BUTHS
OPraHUYECKOT0 MUpa B €r0 SIUHCTBE C HeXXUBOW MPUPOIOH; CPOPMUPOBAHHOCTD MPEICTABICHUN O COBPEMEHHOIN TEOPHH IBOJIIOIIMHA U OCHOBHBIX
CBUJICTEIHCTBAX IBOJIIOIINH;

3) BIajieHNe OCHOBAMH MOHSATUWHOIO aIlfapaTa ¥ HAy4HOTO Si3bIKa OMOJIOTUH: UCIIOJIb30BAHIE U3YUCHHBIX TEPMUHOB, TOHSITUH, TEOPUH, 3aKOHOB
Y 3aKOHOMEPHOCTEH 7151 00bsiC-HEeHUsI HA0II0JaeMbIX OMOJIOrHYECKUX 00BEKTOB, SIBJICHUN U MPOLIECCOB;

4) noHMMaHue CrIOCOOOB MOTy4EHHUSI OMOTOrMUYEeCKIX 3HAHUMN; HAJIMUKUE OMBITA UCIOIB30-BaHUSI METOI0OB OMOJIOTUHU C LEIbI0 U3YUEHUS KUBBIX
00BEKTOB, OMOJIOTMUECKHX SIBJIC-HHUI U MPOIIECCOB: HAOIIOICHNE, OMUCAHUE, TTPOBEICHUE HECIOKHBIX OMOJIOrMYECKUX OIBITOB U KCIEPUMEHTOB, B
TOM YHCJIE C MCIOJIb30BAaHUEM aHATIOTOBBIX U I (PPOBBIX MPUOOPOB U HHCTPYMEHTOB;

5) yMeHHe XapaKTepru30BaTh OCHOBHBIE TPYIIIBI OPraHU3MOB B CUCTEME OPraHMYECKOro MU Pa (B TOM YHCII€ BUPYCHI, OaKTEpUH, PACTCHUSI,
rpuOBbl, )XKUBOTHBIE): CTPOCHHE, MPOIECCHI KU3HEACITEIbHOCTH, UX MPOUCXOXKICHUE, 3HAUCHUE B TIPUPOE U KU3HH YETIOBEKA,

6) yMeHUe OOBSICHATH MOJI0KEHHUE YeJIOBEKa B CUCTEM € OPraHUYECKOro MUpa, €ro MPOUCXO0XKACHHUE, CXOACTBA U OTJIMYMS YEJIOBEKa OT
KUBOTHBIX, XapaKTE€PU30BaTh CTPOEHHE U MPOLIECCHI KU3HEASITEIbHOCTH OpraHu3Ma 4ejaoBeKa, €ro Npucrnoco0IeHHOCTh K Pa3 -TMYHbIM
IKOJIOTHYECKUM (PaKTOpam;

7) yMeHue ONUCHIBATH KJIETKH, TKAHU, OPraHbl, CHCTEMbI OPTaHOB U XapaKTEPHU30BaTh BAKHEUIIIME OMOJIOTMUECKHE MTPOLIECChl B OpraHu3Max
pacTeHul, )KUBOTHBIX U YEIIOBEKA;

8) chopmMupoBaHHOCTH IPEICTABICHUI O B3aMMOCBSI3U HACIIEAOBAHUS TIOTOMCTBOM IPH -3HAKOB OT POJUTENBCKUX (POPM ¢ OpraHmu3aruei
KJIETKH, HAJIMYMEM B HEM XpOMOCOM KaK HOCHUTEJIEH HACIEACTBEHHON HH(POPMAIIHH, 00 O CHOBHBIX 3aKOHOMEPHOCTSX HACJIEOBAHUS IPU3HAKOB;

9) chopMUPOBAHHOCTH MPEACTABICHUM 00 OCHOBHBIX (haKTOpaxX OKPYKAIOMIEH CPebl, UX POJIH B KU3HEACATEIbHOCTU U SBOJIIOLUNA OPraHU3MOB;
MpeCcTaBlIeHne 00 aHTPOMIOreH-HOM (aKTOpE;

10) chopMupOBaHHOCTH PEACTABICHHUI 00 SKOCUCTEMAaX U 3HAUEHUH OMOPa3HO00pa3us; O TI00ATbHBIX IKOJIOTMYECKUX MPOOIeMax, CTOSIIUX
nepes YeJI0BEYECTBOM U CI1oco0ax UX MPEOI0IEeHNUS;

11) ymenue pemath yueOHbIC 33249 OMOJIOTMYECKOTO COJICPIKAaHMSI, B TOM YUCIIE BBISIBJIATH IPUYNHHO -CJICACTBEHHBIE CBS3H, IPOBOIUTH
pacuérhl, 1e71aTh BEIBOIBI HA OCHOBAHUU TIOJTYUYCHHBIX PE3YJIbTaTOB;

12) ymeHue co3aBaTh ¥ IPUMEHSTH CIIOBECHBIE U TpadudecKre MOISIH IS OOBSICHEHHS CTPOSHUS )KUBBIX CUCTEM, SIBJICHUM U TTPOIIECCOB
JKUBOW MPUPOABI;

13) moHumaHue BKJIaJja pOCCHMCKUX M 3apYOSKHBIX YUEHBIX B pa3BUTHE OMOIOTHUECKUX HAYK;



14) BnageHue HaBbIKaMU pabOTHI ¢ HH(OpPMaLMel OHOIOrMUYECKOro COAEPKaHUs, IPE -CTaBIEHHON B pa3Hoil opMe (B BUJIE€ TEKCTA, TAOJIMUHBIX
JTAaHHBIX, CXEM, T'pa(huKOB, AUarpaMMm, MojieJiel, N300pakeHMiT ), KpUTUIECKOTO aHaIi3a UHPOPMAIUU U OLIEHKH €€ JOCTOBEPHOCTH;

15) ymeHue niaHupoBaTh 10/ pyKOBOJCTBOM HAaCTaBHUKA U IIPOBOJIUTH y4E€OHOE MCCIIE0BA-HUE UITH MIPOEKTHYIO paboTy B 00J1aCTH OMOJIOTUY; C
y4€TOM HaMEUeHHOM 11esu GopMy-ITupoBaTh NpodIeMy, FTUIIOTE3Y, CTABUTh 3a/1a4H, BHIOMPATh aJIeKBaTHBIE METO/BI JIJIsl UX pelleHus, popMyIupoBaTh
BBIBO/IBI; TYOJIMYHO MPEACTABIATH MOMyYEHHbBIE Pe3yJIbTAThI;

16) ymeHue HHTErpupoBaTh OMONOrHYECKU e 3HAHUS CO 3HAHUSIMU APYTUX y4eOHBIX Mpes -

METOB;

17) chopmupoBaHHOCTH OCHOB IKOJIIOTHYECKON TPaMOTHOCTH: OCO3HAHUE HEOOXOIMMOCTH JACHCTBHIH IO COXpaHEHHI0 OMOpa3HOoOpasus U
OXpaHe NPUPOJHBIX IKOCUCTEM, COXPa-HEHUIO U YKPEIUIEHHIO 310POBbsI YEJIOBEKA; YMEHHUE BHIOUPATH 11€JIEBbIE YCTAHOBKH B CBOUX JEHCTBUSAX U
HOCTYNKaX 110 OTHOILEHUIO K )KMBOMN IIPUPOJIE, CBOEMY 370POBbIO U 310POBbIO OKPYKAIOIINX

18) ymeHue ncronb30BaTh NPUOOPETEHHBIE 3HAHUS U HABBIKH JUJIS 30pOBOro 00pasa »Ku3-HH, cOalaHCUPOBAHHOIO MUTAHUSA U PU3NYECKON
AKTUBHOCTHU; HENPUATHE BPEIHBIX IPU-BBIYEK U 3aBUCUMOCTEN ; YMEHHE IPOTUBOIEHCTBOBATH JUKEHAYYHBIM MaHUITYJISILIUSAM B 00J1aCTH 370POBbS;

19) oBnasenue npruemMaMu OKa3aHuUs IEPBOM MOMOIIY YEJIOBEKY, BbIPAIIMBAHMS KyJIbTYP-HbIX PACTCHUM U yX0/1a 32 JOMAIIHUMHU KUBOTHBIMH.

Ilianupyemble pe3yabTaTthbl 00y4ennsi mo kypey «buosiorust . 10—11 kiaace»
OcBoenue yuebHoro npeamera «buonorus» Ha ypoBHE cpeJHEro oouiero oopa3oBaHus JOKHO 00€CIIeynBaTh TOCTUKEHUE CIIEAYIOIUX
MPEAMETHBIX, METAaIPEIMETHBIX U JJMYHOCTHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
IIpeameTHbIe pe3yabTaThl
[TpenmeTHBIE pe3yabTaTHl 00yUEHUS OMOIOTUH JOJDKHBI 00€CIIeUnBaTh!
* (hopmMHupoBaHME IIEHHOCTHOI'O OTHOIICHUS K KHMBOH MPUPOAE, K COOCTBEHHOMY OpraHM3MYy; HOHUMaHHE POJIM ONOJIOTHH B (YOPMHPOBAHUN
COBPEMEHHOMN €CTECTBEHHOHAYYHOW KapTHHBI MUPA;
* YMEHHE NPUMEHSTh CUCTEMY OMOJIOTMYECKUX 3HAHUM: paCKPbIBATh CYLIHOCTb KUBOT'0, HA3bIBATh OTJINYMSI ’KUBOT'O OT HEKUBOT'O, IEPEUUCIIATh
OCHOBHBIE 3aKOHOMEPHOCTH OpraHU3alluU, YHKIIMOHUPOBAHUS OOBEKTOB, SIBJICHUMN, IIPOL[ECCOB KUBOM MPUPObI, 3BOJIOLUOHHOIO Pa3BUTHS
OpPraHU4eCKOr0 MUpa B €r0 €AMHCTBE C HEXXUBOU NIPUPOIOK;
* chOpMHUPOBAHHOCTh MPEACTABICHUI O COBPEMEHHOW TEOPUH 3BOJIIOLMU U OCHOBHBIX CBHJIETEJIbCTBAX 3BOJIOLUY;
* BJIa/ICHHE OCHOBAMHU MOHATUHHOIO anmnapaTa U Hay4yHOro si3blka OMOJIOTUU: UCI0JIb30BAaHNE U3YUEHHBIX TEPMUHOB, MOHATHH, TEOpUH, 3aKOHOB U
3aKOHOMEPHOCTEH /1 0ObSICHEHUS HA0II01aeMbIX OMOJIOTMYECKUX 00BEKTOB, SIBJICHHUI U MPOIIECCOB;
* IOHUMaHHE CIIOCOOOB MOyYEHUs OMOIOrMUYECKUX 3HAHMI; HAJIMYUe OIBbITa HUCIIOJIb30BAHMSI METOI0B OMOJIOTUH C 11€JIbI0 U3YUEHUSI JKUBBIX
00BEKTOB, OMOJIOTUYECKHUX SBJIEHUI U MPOLIECCOB: Ha0II0/IeHNE, ONMCaHUE, POBEIEHNE HECT0KHBIX OMOIOrMUYECKHUX ONBITOB U 3KCIIEPUMEHTOB, B
TOM YHCJIE C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IIU(POBBIX TPHOOPOB U MHCTPYMEHTOB;
* YMEHUE XapaKTepU30BaTh OCHOBHBIE TPYIIIBI OPraHU3MOB B CHCTEME OPraHUYECKOTro MUpa (B TOM YHCIIE BUPYCHI, OaKTepUH, paCTEHHsI, TPHOBI,
YKUBOTHBIE): CTPOEHUE, IPOLIECCHI KU3HEAEATEIbHOCTH, UX IPOUCXOXKACHNE, 3HAUCHUE B IPUPOJIE U )KU3HU YEIIOBEKA;



* yMEHHE OOBSCHAThH MOJIOKEHUE YEJIOBEKA B CUCTEME OPraHU4YECKOI'0 MUPA, €ro MPOUCX0XKIAEHNUE, CX0ICTBA U OTIMYNS YEIOBEKA OT KUBOTHBIX,
XapaKTepU30BaTh CTPOECHUE U MPOLIECCHI )KU3HEAEATEIbHOCTH OpraHu3Ma 4ejloBeKa, ero MpUCIOCO0JEHHOCTh K Pa3-TMYHbIM 3KOJOTrHYECKUM
dakTopam;
* YMEHHE UCI0JIb30BaTh IPUOOPETEHHBIE 3HAHNS U HaBBIKH JIJIs 30POBOro o0pasa >KU3HH, cOalaHCUPOBAHHOTO MUTAHUS U PU3UUECKON aKTH BHOCTH;
HENPUATUE BPEIHBIX IPUBBIYEK U 3aBUCMOCTEHN; YMEHNE IPOTUBO/IEHCTBOBATh JDKEHAYYHBIM MAaHUIYJISALUSAM B 00JIACTH 310POBbS;
* YMEHHUE OMHCHIBATh KIETKH, TKAaHU, OPraHbl, CHCTEMBI OPI'aHOB U XapaKTEpU30BaTh BakKHEH e OMOIOrHuYecKre MpoLecchl B OpraHu3Max pacTeHul,
YKUBOTHBIX U YEJIOBEKA;
* c(hOpMHUPOBAHHOCTh MPEACTABIECHUI O B3aUMOCBSI3H HACIIEIOBAHUS IOTOMCTBOM IIPH -3HAKOB OT POJUTENBCKUX (POPM ¢ OpraHu3anuen KIeTKy,
HaJIMYMEM B HEH XpOMOCOM KaK HOCUTEJIEH HacIeICTBEHHOW NH(pOpMaLiK, 00 OCHOBHBIX 3aKOHOMEPHO CTSAX HACJIeI0BaHUs IPU3HAKOB;
* c(hOpMHUPOBAHHOCTb NPEACTABIECHUI 00 OCHOBHBIX (paKTOpax OKpYXKarollel cpesibl, UX POJIU B )KU3HEACSITEIbHOCTU U 3BOJIIOLIUU OPraHU3MOB;
IpeACcTaBIeHNE 00 AaHTPONOreH-HOM (aKTOpE;
* chOpMHUPOBAHHOCTh MPEACTABIECHUIN 00 3KOCHCTEMaX U 3HAYEHUH OHopa3Ho00pasusl; O I100aJbHBIX KOJIOTMUYECKUX IpobJieMax, CTOSIIUX ep el
YeJI0BEYECTBOM U CIIoco0ax UX MPEeoJ0JICHUS;
* yMEHHeE pelaTh yuyeOHble 3aaun OMO0JI0rMYECKOro CoAepKaHus, B TOM YHCII€ BbISIBJISITh IPUUUHHO-CIICICTBEHHBIE CBSI3HU, IPOBOJUTH PACUETHI,
JieNIaTh BBIBOJIbI HA OCHOBAHHHU IOJIYYEHHBIX PE3YJIbTaTOB;
* YMEHHE CcO3/1aBaTh U MIPUMEHSITH CJIOBECHbIE U I'papUuecKue MOJEIU 111 OObICHEHUS CTPOCHUSI AKUBBIX CUCTEM, SBJIECHHUI U IPOL[ECCOB KUBOU
HIPUPOJIBL;
* IOHUMaHMe BKJIa/1a POCCUHCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE OMOJIOTMUECKUX HAYK;
* BJIaJICHHE HAaBBIKAMU pabOThI ¢ HH(pOpMaIHell OMOIOTHYECKOro COlepKaHMs, IPEACTaB -JICHHOH B pa3Hoil (opMe (B BHIE TEKCTa, TAOINIHBIX
JTAHHBIX, CXeM, Tpa(UKOB, TUarpaMm, MojieNeil, n300paskeHuil), KPUTUIECKOT0 aHaIM3a HH(OPMAIMH U OIICHKH €€ JI0CTOBEPHOCTH;
* YMEHUE IJIAHUPOBATH MO/ PYKOBOJICTBOM HACTAaBHUKA U MPOBOJIUTH YUEOHOE HCCIIEIOBAHNE MM IIPOCKTHYIO paboTy B 00J1aCTH OMOJIOTHH; C YIETOM
HaMEUEHHOM Leau popMyIHpoBaTh MpodiieMy, TUIIOTE3Y, CTaBUTh 3aJja4ul, BHIOMpATh aJIeKBaTHbIE METO/BI IS UX PEIleHus, (GOpMYJINPOBATH BBIBOJIBI;
yOIMYHO MPEICTaBIATh IOJTYYEHHbIE PE3Y/bTaThl;
* YMEHHE UHTErpUpOBaTh OMOJOrMUECKHE 3HAHUS CO 3HAHUSMU APYIUX y4EOHBIX IPEIMETOB;
* chOpMHUPOBAHHOCTH OCHOB 3KOJIOTHYECKON I'PaMOTHOCTH: OCO3HaHHE HEOOXOAMMOCTH JIeHCTBUI IO COXpaHEHUIO OMopa3Hoo0pa3usl U OXpaHe
IPUPOTHBIX SKOCUCTEM, COXPAHEHUIO U YKPEIJIEHUIO 3/10POBbsI YEIOBEKA; YMEHHUE BHIOMPATH 11€JIEBbIE YCTAHOBKHU B CBOUX JIEUCTBUSAX U MOCTYIKAX 110
OTHOILIEHUIO K KUBOH MPUPOJIE, CBOEMY 37]0POBBIO U 370POBbIO OKPYKAIOIIUX.
MeTanpeameTHbie pe3yJbTaThl

YHuBepcanbHble O3HABATEIbHBIE 1EUCTBHS ba3oBble Jornyeckue AeicTBUs:
* BBISBJISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA OMOIOTNYECKUX OOBEKTOB (SBJICHH);
* YCTAHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU (PUKALMU OMOJIOrMYECKHX 00BEKTOB, OCHOBAHUS 111 0000IIEHUS U CPaBHEHUS, KPUTEPHH
IIPOBOIMMOr0 aHAIN3a;



* ¢ y4€TOM TIPEIIIOKESHHONW OMOJIOTUYECKOM 3a]]a91 BBISBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B pacCMaTPpUBAEMBbIX (DaKTax W HAOIFOACHUSX;
npejiaraTh KPUTEPHUH JIJIsl BRISIBJIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHNI;
* BBISIBJISITH JI€(PUITUTHI MH(POPMAIIUHU, JTAHHBIX, HEOOXOIUMBIX JIJIsl PEIICHUS TTOCTABJICHHOM 3aa4H;
* BBISBJISITh IPUIMHHO-CJICICTBEHHBIC CBSA3H NP U3YYCHUH OMOJIOTHYCCKUX SBJICHUN U MIPOIECCOB; JIENATh BBIBOJIBI C HCIIOJIb30BAaHUEM JICTYKTHBHBIX
¥ MHIYKTHBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHATIOTHH, (DOPMYITHPOBATH TUTIOTE3bI O B3AaUMOCBSI3SX;
* CAMOCTOSITEIBHO BBIOUPATH CIOCO0O pelIeHus yueOHO0M OMOIOrnyecKkoii 3a/1auu (CpaBHIUBATh HECKOJIFKO BAPHAHTOB PEIICHHsI, BRIOUpAaTh Hanboee
MOIXOSIIAN ¢ Y4ETOM CaMOCTOSITEIBHO BBIJICJICHHBIX KPUTEPUEB).
Ba3zoBble Hccie1oBaTeIbCcKHe AelicTBUS:
* UCI0JIL30BATh BOMPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT ITO3HAHHS,
* hopmyHpoOBaTH BOMPOCHI, (PUKCHPYIONIHE Pa3pbIiB MEXKY pPeaIbHBIM U JKEIaTebHBIM COCTOSSHUEM CHTYaIlllH, 00BEKTa, H CAMOCTOS TEIIBHO
yCTaHaBIIMBATh HCKOMOE U JIAHHOE;

(hopMUPOBATH THITOTE3y 00 MCTUHHOCTH COOCTBEHHBIX CYXKJICHUU U CYXKICHHH JPYTUX, apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHC,
* IPOBOJIUTH IO CAMOCTOSTEIILHO COCTABIICHHOMY TIJIAHY OITBIT, HECIIOKHBIN OMOJIOTHYECKHIA YKCIIEPUMEHT, HEOOJIBIIIOE NCCIISIOBAaHUE T10
YCTaHOBJICHUIO 0COOECHHOCTEH OMOIOTHYECKOr0 00hEKTa U3yUCHUS, IPUINHHO-CIICICTBEHHBIX CBSA3CH U 3aBUCUMOCTEH OMOJIOTHYECKUX 00BEKTOB
MEXIy COOOMH;
* OIICHUBATh MPUMEHUMOCTh M JJOCTOBEPHOCTh MH(POPMAIINH, ITOTYIECHHON B X0J¢ OMOJIOrMY eCKOT0 UCCIICA0BAHUS (IKCIICPUMEHTA);
* CaMOCTOATEIBHO (POPMYIUPOBATH 00OOIIEHUS M BRIBOJIBI 11O PE3yJIbTaTaM MPOBEAEHHOTO HAOJIIOICHUS, OIBITA, MCCIICIOBAHMUS, BIAICTh
WHCTPYMEHTaMU OLIEHKH JJOCTOBEPHOCTH MOTYYCHHBIX BHIBOJIOB U 0000IIICHHIA;
* IPOrHO3HPOBATH BO3MOXKHOE JajbHEHIIIee pa3BUTHE OMOJIOTHUECKUX ITPOIIECCOB M X TTOCIEACTBHS B aHATOTMYHBIX I CXOAHBIX CUTYalHsI X, &
TaKXKE BBIJIBUTATH MIPEITOIIOKCHHS 00 UX Pa3BUTHH B HOBBIX YCIOBUSX  KOHTEKCTaX.
Pabora c nunopmanueii:
* IPUMEHSTH Pa3JIMYHBIC METO/IbI, HHCTPYMEHTBI U 3aIPOCHI IIPU MOUCKE U 0TOOpE OMOIOTHIECKON NH(OPMAIIUY HITH JAHHBIX U3 UCTOYHUKOB C
y4€TOM IPEJIOKEHHON yueOHOM OHOIOrnYecKoi 3a1a4u;
* BEIOMPATh, AaHATTM3UPOBATh, CHCTEMATU3UPOBATH U MHTEPIIPETHPOBATh OMOJIOTHICCKYIO HH(POPMAIIHIO Pa3INYHBIX BHIIOB U (JOPM MIPEICTABICHNS ;
* HAXOJUTh CXOJIHBIC APTYMEHTHI (TOATBEPKIAOIINE WIH OPOBEPTaIONINe OHY H TY XK€ UJICI0, BEPCHIO) B PA3IMYHBIX HH()OPMAIIMOHHBIX
UCTOYHHKAX;
* CaMOCTOSTEIBHO BRIOUPATH ONTUMAIILHYIO (JOPMY MPEACTABICHUS HH(POPMAIIUU ¥ HILTIO CTPUPOBATH PEIIAeMbIC 3a]Ja4H HECJIOKHBIMU CXEMaMH,
JuarpaMMaMu, HHOM rpaukoi ¥ ©X KOMOMHALIMSIMU;
* OIICHUBATh HAJIEKHOCTh OMOIOTMYSCKON MH(DOPMAIIHH IO KPUTEPUSIM, TIPEIIOKCHHBIM YIUTEJIEM W C(HOPMYITMPOBAHHBIM CAMOCTOSITEIIHLHO;
* 3(h(heKTUBHO 3aIIOMHHATH U CUCTEMATU3UPOBATh HH(OPMAIIHIO;
* OBJIaJIETh CHCTEMOU YHUBEPCAIbHBIX TO3HABATENBHBIX JEHCTBHI oOecreunBaeT chopMUPOBAHHOCTh KOTHUTUBHBIX HABBIKOB 00YYaIOIIHXCS.
YHuBepcaibHble KOMMYHHKATHBHbIE TeHCTBUSA



OO0menne:
* BOCIIPUHUMATh U (POPMYJIUPOBAThH CYXACHHUS, BEIPAXKaTh SMOLIMH B IIPOLIECCE BBITOJHEHUS IPAKTUYECKUX U Ja00paTOpHBIX paboT; BhIpaXKaTh ce0st
(CBOIO TOUKY 3pEHHUS) B YCTHBIX U MM CbMEHHBIX TEKCTAX;
* pacrio3HaBaTh HeBepOaJbHbIE CpeCTBA OOIIECHNUS, TOHUMATh 3HaUEHHE COI[MAIbHBIX 3HAKOB, 3HATh U Pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTH bIX
CUTYaIlui M CMATYATH KOH(MIMKTHI, BECTH MIEPErOBOPHI;
* IOHUMAaTh HAMEPEHUS APYTUX, TPOSBIATH YBAKUTEIFHOE OTHOLIIEHHE K COOECETHUKY U B KOPPEKTHOH opMe (HOpMyITUpPOBATH CBOH BO3PAXKCHHSI,
* B XOJI€ IMAJIOTa W/MJIM TMCKYCCHU 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOil OMOJIOTHYECKOM TeMBI M BHICKA3bIBATh UJI€H, HAIIC/ICHHBIE HA
pelieHre OMOJIOrHuecKOM 3a/1auu U MOoepKaHue 0J1arokenaTeIbHOCTH OO ICHHUS;
* CONOCTABJIATH CBOU CYXACHHUS C CYXKACHUSIMU JPYrUX YYaCTHUKOB AMAJIOra, OOHApYKUBaTh pa3jMiMue U CXOACTBO MO3ULIUNT;
* IyOJIMYHO NPEACTABIIATh PE3YJIbTATHI BBIMOIHEHHOI0 OMOJIOrMYECKOI0 OMbITa (IKCIIEPUMEHTA, UCCIIEOBaHUS, IPOEKTA);
* CaMOCTOSTEIbHO BBIOUPATh (pOpPMAT BBICTYIJIEHUS C YUETOM 3a/1a4 IPE3EHTALUU U 0COOEHHOCTEH ayIUTOPUU U B COOTBETCTBUU C HUM COCTABJISITH
YCTHBIE U MUCbMEHHBIE TEKCTHI C UCIOJIb30BAHUEM UILTIOCTPATUBHBIX MaTEpUaJIOB.

CoBMecTHas 1eITEJILHOCTD (COTPYIHUYECTBO):
* IOHUMATb U MCMOJb30BaTh MPEUMYILECTBA KOMAH/IHOW U MHIAUBUAYATbHON pabOThI IIPH PEIEHUH KOHKPETHON OMOI0rnYecKoi npolaemsl,
000CHOBBIBaTh HEOOXOAUMOCTb IPUMEHEHHS TPYNIOBBIX (JOPM B3aUMOAECHCTBUS ITPU PELICHUHU TTOCTaBJIEHHON Yy4eOHOM 3aaauu;
* IPUHUMATD 1[E€]1b COBMECTHOMN AESITEIbHOCTH, KOJJIEKTUBHO CTPOUTD JEHCTBUS MO €€ JOCTHKEHUIO: PACIIPEAEIIATh POJIU, JOrOBapUBaThCS, 00CYKAATh
MPOIIECC U Pe3yJIbTAaT COB-MECTHOM paboThl; yMeTh 000011aTh MHEHHUS HECKOJIbKUX JII0/1€H, TPOSBISATH TOTOBHOCTh PYKOBOAUTD, BHIMOIHSATD
MOPYYEHHUS, TOTIUHATHCS;
* [UTAHUPOBATh OPraHU3aLIMI0 COBMECTHOM pabOThI, ONPEAENIATh CBOK POIb (C yUETOM IPEAIOUTEHUI U BOSMOKHOCTEH BCEX yUACTHUKOB
B3aMMOZEHCTBHUSA), PACIPENEISTh 3a-1a4l MEXAY YWIEHaMH KOMaH/Ibl, y4aCTBOBaTh B IPYNIOBLIX (hopMax paboThl (00CyX1eHUs, 0OMEH MHEHUSIMH,
«MO3TOBbIE HITYPMbI» U UHBIE);
* BBIIIOJIHATH CBOIO YacCTh paObOThl, JOCTUTATh KAUECTBEHHOI'O Pe3yJibTaTa 10 CBOEMY HAIIPABJICHUIO U KOOPIAUHUPOBATH CBOU JEHCTBUS C JPYT UMU
YJIeHaMH KOMaH/bL;
* OLICHUBATh Kau€CTBO CBOEI0 BKJIaJa B OOIIMI NPOJYKT 110 KPUTEPHUSIM, CAMOCTOATEILHO C(HOPMYIHPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS;
CpaBHUBATh PE3yJbTaThl C UCXOIHOM 3a/1aueil U BKJIaJ KaX/10r0 4JIeHa KOMaH/Ibl B JOCTUKEHHUE PE3YJIbTATOB, pa3AeisiTh Chepy OTBETCTBEHHO CTU U
IPOSIBJISITH TOTOBHOCTD K IPEAOCTaBICHHUIO OTUETA TIepe]l I'PYIION;
* OBJIaJIETh CUCTEMOM YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX J1eHCTBUH, KOTOpas oOecrnedrBaeT CPOPMUPOBAHHOCTh COLIMATIbHBIX HABBIKOB U
HMOLMOHAJILHOI'O HHTEJIEKTa 00yYatOIUXCsl.
YHuBepcaibHbIe peryJsiTuBHbIEC 1eHCTBUSA

Camoopranusanus:
* BBISBJISIT NTPOOJIEMBI [Tl PELICHUS B )KU3HEHHBIX U yYEOHBIX CUTYAIUSAX, UCIIOJIB3Ys OMO-JIOTMYECKIE 3HAHUS;
* OPUEHTUPOBATHCS B PA3JIMUHBIX MOAXO0AaX MPUHATUS PELICHUH (MHIUBUAYAIBLHOE, P -HATHE PEILICHUS B TPYIIe, IPUHATHE PELICHUN TPYIoi);



* CAMOCTOSITEIbHO COCTaBIISITh AJITOPUTM pELIEHUS 3a7aui (MJIM €ro 4acTh), BEIOUPATh CI0CO0 perieHus: yueOHol OM0I0ruuecKoil 3a1auu ¢ yuéTom
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh Mpe/ijlaraéMble BapUaHThl PELICHUI;
* COCTaBJIATH IJIaH JAeMCTBUM (IU1aH peaanu3aluy HaMeyEeHHOr0 aJropuTMa pelieHus ), KOppeKTUPOBaTh MPEIOKEHHBIN aJITOPUTM € y4ETOM
MOJTyYEHHsI HOBBIX OMOJOrMYE€CKUX 3HAaHUHI 00 U3ydyaeMoM OMOJIOTHYECKOM OOBEKTE;
* 1enaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
CamokoHTpoOJIb (pediexcus):
* BJIaJIETh CIIOCOOAMM CaMOKOHTPOJIsI, CAMOMOTHUBAILIMY U pediiekcuu;
* JaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalllu U MpeasaraTh MjaH €€ N3MEHEHUS;
* YUUTBIBaTh KOHTEKCT U MPEABUAECTH TPYJHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPU PELICHUH yueOHON OMOI0rn4ecKkol 3aau, alaliTupoOBaTh
pelleHNe K MEHSIOIMMCS 00CTOSITENIbCTBAM;
* 00BSACHATh IPUUMHBI JOCTUKEHUSI (HEAOCTHXKEHUS) PE3YIbTATOB ASSITEIbHOCTH, AaBaTh OLEHKY IPHOOPETEHHOMY OIBITY, YMETh HAXOAUTh
MO3UTHUBHOE B IIPOU3O0IIEIIIECH CUTYaLlUN;
* BHOCUTb KOPPEKTHUBBI B JESITEIILHOCTh HA OCHOBE HOBBIX 00OCTOSITENIbCTB, MU3MEHUBIIMXCS CUTYallUl, yCTAHOBJIEHHBIX OIIMOOK, BOZHUKIINX
TPYIHOCTEH;
* OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBUSIM.
OMOIHUOHAJILHEIA NHTEJUIEKT:
* pa3iauyaTh, Ha3bIBATh U YIPABISATH COOCTBEHHBIMU SMOLUSIMH U IMOLUIMHU JPYTUX;
* BBISBJISITh U aHAJTM3UPOBATH PUUUHBI M OLIUH;
* CTaBUTh ce0s HA MECTO IPYroro 4ejaoBeKa, IOHUMAaTh MOTUBBI 1 HAMEPEHU S IpYTroro;
* PEryJIMPOBATh CIIOCOO BBHIPAYKEHHSI IMOIUH.
IIpunsiTue cedst u Apyrux:
* OCO3HAaHHO OTHOCUTBHCA K JPYIOMY Y€JIOBEKY, €r0 MHEHUIO;
* IpU3HABATh CBOE IPaBO Ha OLUIMOKY M TAKOE *ke MPaBo Ipyroro;
* OTKPBITOCTh ce0€ U APYTruM; 6 0OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;
* OBJIaJIETh CUCTEMOM YHUBEPCAIbHBIX YUEOHBIX PETYISITUBHBIX J€HCTBUI, KoTOpas obecnednBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JTMYHOCTH
(BHYTpEHHSS O3ULUS JINYHOCTH ), U AKU3HEHHBIX HABBIKOB JIMYHOCTHU (yNpaBieHUs] COOOH, CAMOAM CLIMILINHBI, YCTOHYMBOTO OBEIEHNUS).
JIM4HOCTHBIE pe3yJIbTaThl
ITaTpuoTHYeckoe BOCIUTAHUE:
* IOHUMaHNE IEHHOCTU OMOJIOrMYecKoil HayKu, €€ poJii B pPa3BUTHH YEJIOBEYECKOr0 00 -I11eCTBA, OTHOIIEHHE K OMOIOrMH KaK BaXKHON COCTaBJIAONIEH
KYJIBTYPbI, TOPAOCTH 32 BKJIAJl POCCUHCKHUX U COBETCKUX YUEHBIX B Pa3BUTHE MUPOBOM OMOIOTHYECKON HAYKH.
I'pazxknaHckoe BociuTaHue:
* TOTOBHOCTb K pa3HOOOPa3HON COBMECTHOM JI€ATEIBHOCTH NIPH BBIIIOJIHEHU N OMOJIOTMUYE-CKUX ONBITOB, SKCIIEPUMEHTOB, UCCIEI0BaHNUN U IPOEKTOB,



CTPEMJICHHE K B3aMMOIIOHMMAHHUIO ¥ B3aWMOIIOM OILIN.
JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE:
* TOTOBHOCTb OLICHUBATH CBOE MTOBEJCHUE U MOCTYIIKH, & TAK)KE ITOBEJEHUE U ITOCTYIIKHU JAPYTUX JIFOAEH C MO3UIIMU HPABCTBEHHBIX HOPM U HOPM
AKOJIOTUYECKOT0 MpaBa ¢ y4€TOM OCO3HAHUSA MOCIEICTBUI MTOCTYIIKOB.
JcTeTHYeCcKOe BOCIIMTAHME:
* IOHUMAHUE SMOLMOHAIBHOI' O BO3ACUCTBUS IPUPOABI U €€ LIEHHOCTH. L[eHHOCTH HayYHOr0 TO3HAHUS:
* OpUEHTAIMS B I€ATEILHOCTU Ha COBPEMEHHYIO CUCTEMY OMOJIOTMYECKUX HAYUHBIX NMPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS
IIPUPOABI, B3aUMOCBS3SX YEIOBEKA C IPUPOAHON U COLUATIBHOU CPENOH;
* pa3BUTHE HAYYHOH J1I0003HATENBHOCTH, HHTEpPECAa K OMOIOrMUECKOM HayKe U UCCIIE0BATENbCKOM NeATEIbHOCTH;
* OBJIa[ICHUE OCHOBHBIMU HaBBIKAMH MCCIIE0BATEIbCKON AEATEIbHOCTH.
DopMHPOBAHUE KYJIbTYPbI 310POBbs:
* OCO3HAaHHE LIEHHOCTH JKU3HH; OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/10POBbIO M YCTAaHOBKA Ha 3/I0POBBIM 00pa3 *HU3HU (310pOBOE MUTAHUE,
CO0JII0/IEHNE TUTMEHNY €CKUX MPaBUJI, cCOAJaHCHPOBAHHBIN PEXXUM 3aHATUN U OTABIXA, PEryJIsipHas (pu3nueckas akTUBHOCTD);
* OCO3HAHME MOCJIICTBUI U HEMPUATHE BPEIHBIX IPUBbIUEK (YyIOTpeOIeHHE aJIKOT 015, HAPKOTUKOB, KYpeHHEe) U UHbIX (HOpM Bpeaa 11t P U3n4ecKoro
Y IICUXAYECKOT 0 3710pOBbS;
* co0JIr01eHre mpaBuil 6€30MacHOCTH, B TOM YU CJI€ HAaBBIKM 0€3011aCHOrO MOBEACHUS B IPUPOIHOIL cpere;
* yMEHHE 0CO3HaBaTh SMOIIMOHAJIHLHOE COCTOSIHUE CBOE U IPYTUX JIO/IeH, YMETh YIPaBIsATh COOCTBEHHBIM IMOIMOHAIBHBIM COCTOSIHUEM
* c(OpMHPOBAHHOCT HaBBIKA pe(IeKCHH, IPU3HAHKUE CBOETO MpaBa Ha OMIHMOKY U TAKOTO )K€ IpaBa APYroro 4eaoBeKa.
TpyaoBoe BocnnuTaHUE:
* aKTUBHOE Y4acCTHUE B PEIIEHUU MMPAKTUYECKUX 3aa4 (B paMKaxX CEMbH, IIKOJIbL, TOPOA, Kpasi) OMOIOrM4ecKO U SKOIOrHUeCKOi
HaNpaBJIEHHOCTH, HHTEPEC K IMPAKTUIECKOMY U3y4EHHIO PO ECCHid, CBSI3aHHBIX C OMOJIOTHEH.
IKO0JIOTHYEeCKOe BOCIIMTAHHUE:
* OpUEHTAIlMs Ha IPUMEHEHNE OMOJIOrMYeCKUX 3HAHUM U1 pellieHus 3a1a4 B 00JaCT OKpYXKaloLlel cpelibl, JIaHUPOBAaHUS MOCTYIIKOB U OLIEHKH UX
BO3MO>KHBIX ITOCIIECTBUM JIUIs1 OKPYXKAIOIIEH CPENbl;
* [IOBBILLIEHHE YPOBHS HKOJIOIMUECKOM KYJIbTYphl, OCO3HAHUE II100aTbHOI0 XapaKkTepa 3K0-JIOrM4eCKUX IPo0JIeM U IyTel X pelIeHts]; aKTUBHOE
HENPUIATHE TEUCTBUH, IPUHOCA-IIUX BPEI OKPYKAIOIIEH CPEE;
* TOTOBHOCTb K YYaCTHIO B IPAKTHYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAIIPaBICHHOCTH.
Ananranust 00y4anumerocsi K H3MEeHs IOIMMCS YCJI0BHSAM COLMAILHON M IPHPOA-HOM cpelbl:
* OCBOCHHE 00 YUYaIOIMMUCS COLUAIBHOIO ONbITa, HOPM U MPAaBHJI OOIIIECTBEHHOI'O MTOBE-EHUS B IPYIIAaX U COOOIIECTBAX NP BHIMOIHEHUN
OMOJIOTHYECKUX 3a]a4, IPOCKTOB U
UCCIICIOBAHUN, OTKPBITOCTD OIIBITY Y 3HAHUSM PYTHUX;
* OCO3HaHHE HEOOXOAMMOCTH B ()OPMUPOBAHUU HOBBIX OMOJIOTMYECKUX 3HAHUM, yMeHUE (OPMYJIMPOBATH UAEHU, TIOHATHUS, TUIIOTE3bl O OMOJIOTMYECKUX



00BEKTaxX U SBJICHUAX, OCO3HAHUE NePHUIINTA COOCTBEHHBIX OMOJOTUYECKUX 3HAHHM, IJITAHUPOBAHUE CBOETO PA3BUTHS;

* YMEHHUE ONEPUPOBATH OCHOBHBIMH IMOHATHSIMH, TEPMUHAMH U MPECTABICHUSIMHU B 00JIaCTH KOHIENIIUN YCTOWYHUBOT'O Pa3BUTHS;

* YMEHHUE aHAJIM3UPOBATH U BBISBIISATH B3AaUMOCBSI3H IMTPUPO/IBI, OOIIECTBA M YKOHOMHKH ; OLIEHUBAHUE CBOUX JCHCTBUHN C yU€TOM BIIMSHUS Ha
OKPYXAIOIIYIO CPeAy, JOCTHKEHUS 1IeJIel 1 MTPEO0JICHUS BBI30BOB U BO3MOKHBIX II00AJIBHBIX MTOCTIEACTBUH;

* OCO3HAHUE CTPECCOBOM CUTYAIMH, OL[EHUBAHKUE IPOUCXOAIINX U3MEHEHU I U UX MOCJIENCTBUN; OLIECHUBAHUE CUTYallUH CTPECCa, KOPPEKTUPOBAHUE
MIPUHUMAEMBIX PEILIEHUN U 1EMCTBHIA;

* YBOXXUTEIbHOE OTHOIIEHUE K TOUKE 3PEHHUSI IPYroro YeJ0BeKa, Ero MHEHU IO, MUPOBO33PEHUIO.

@D opMBbI KOHTPOJISA
KonTtposne pe3ynpTaToB 00y4eHHs B COOTBETCTBUH C JaHHOW 00pa30BaTEIbHON MpOrpaMMoi NPOBOAUTCA B (pOpMeE MUCbMEHHBIX U
AKCIEPUMEHTAIBbHBIX paboT, IPEAINoNaraeTcs poBeIeHUE IPOMEXYTOUHON U HTOrOBOH aTTECTALUH.
IIpomesxxkyTouHasi aTTecTamus
st ocymiecTBICHUS TPOMEXYTOYHOM aTTECTAIIMH UCTIONB3YIOTCS KOHTPOIBHO-OI[€HOYHBIE MaTepUaibl, 0TOOP COAEPKaHUsI KOTOPBIX OpPUEHTHPOBAH
Ha MPOBEPKY YCBOEHUS CUCTEMbI 3HAHUIM U YMEHUH — MHBApUAHTHOI'O SApa COJEepyKaHus ACHCTBYIOMX 00pa30BaTEIbHOM MPO-rpaMMbl 10 OMOJIOTUU
JUIs 00111e00pa30BaTENbHBIX OpraHu3alil. 3a1aHus TPOMEKYTOYHOM aTTeCTallMK BKIIOYAIOT MaTeprajl OCHOBHBIX pa3/ielioB Kypca OMOJIOrHH.

ITAKET OLHIEHOYHbBIX MATEPUAJIOB U KPUTEPUN OLIEHUBAHUA 11O TTPEIMETY «bBMOJIOT'U S1»

KoHTpoJibHbIEe H3MepUTe/IbHbIE MATEPHAJIbI
IIpu opranuzanuu TEKy1Iero KOHTPOJIs yCIeBaeMOCTH o0ydaromumxcs cienyer yunTeiBaTh TpeboBanus @I'OC OOO k cucreme OLeHKH

JOCTHXKEHHS TUTaHUpyeMbIX pe3ynbratoB OOII, koTopast JoIDKHA MperycMaTpUBaTh HCIOIB30BAHUE PA3HOOOPA3HBIX METO/IOB U (hOpM, B3aMHO
JONOJHSIOIINX APYT Apyra (CTaHAapTH3UPOBAHHBIE MUCbMEHHBIE U YCTHBIE Pa0OTHI, MPOEKTHI, IPAKTUYE CKUE U TaOOpaTOpHBIE paboThI, TBOPUECKHE
paboThI, cCAaMOAHAIN3 U CAMOOIICHKA, HAOII0ICHUE, UCTIBITAHUS U HHOE).

Bb100p yKa3aHHbBIX HUKE TUIIOB U IPUMEPOB KOHTPOJIbHBIX U3MEPHUTENILHBIX MaTEpUaIOB 00YCIIOBJIEH ME€Aarorn4eckoi 1 MeTOANY ECKON
1eIeCO00Pa3HOCThIO, C YUETOM MPEAMETHBIX 0coOeHHOCTEN Kypca «buonorus 5—9 kiacey.

TecTsl u 3amanus pazpadotansl B cooTBeTCTBUH ¢ opmatom EI'D u 'NA, uTo mo3BosnseT gaxke B paMKax YCBOEHUS MPAKTUUECKOU YacCTH
IporpamMMmsbl OTpadaTbIBaTh 00IIey4eOHbIE U IPEAMETHBIE 3HAHUS U YMEHHUS.

[lepeyeHb OLEHOYHBIX MPOLEAYP JOJKEH ObITh ONTUMAJIBHBIM U JOCTATOYHBIM JJIs ONpEe-AeIeHUs] YPOBHS TOCTHKEHUS 00 y4aroIUMUCS
IPEAMETHBIX U METAaPEeIMETHBIX pe3ysibTaToB. DuKcanys pe3ynbTaToB TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH 00YUarOIIMXCsl OCYIE-CTBISETCS B
COOTBETCTBHH C IMPUHATON B 00pa30BaTEIbHONW OPraHU3allid CUCTEMOU OICHUBAHMUSI.

IIpensoxeHHbIe TUNIBI M IPUMEPbI 3a1AHMIA:
* OPUEHTUPYIOT YUUTENS B AMANa30HE KOHTPOJIbHBIX U3MEPUTENBHBIX MAaTEPHAJIOB 110 KypCY, TOMOTaoT pa3HOOOPa3UTh 3aaHUsI TPEHUPOBOYHOT O,



KOHTPOJILHOT'O U JJONIOJHUTEIBHOI0 MOYJIeH, KaK HHTEPAKTUBHOI'O BUJI€0-YpPOKa, TaK U TPAJUIIMOHHOIO YPO-Ka B paMKax KJIaCCHO-YPOUHOM CHCTEMBbI;
* YUUTHIBAIOT BO3MOXKHOCTH YCBOEHHUS MaTepuaia, ¢ TOUKU 3peHus ero AuddepeHuuanuu Juis pa3inyHblX KaTeropuil 00 ydaromuxcsi, pa3Horo yp OBHs
U3y4YEHUS IpeaMeTa, BO3PACTHBIX 0COOEHHOCTEN MJIaIIMX IIKOJbHUKOB, @ TAK)KE€ MOTUBALIMOHHOIO U IICUX03MOIIMOHAIBLHOI'O KOMIIOHEHTOB YPOKOB;
* TO3BOJISIIOT OTPa0aThIBaTh HABBIKH, 3aKPEIUIATH OJyUYeHHbIE 3HAHUS U KOHTPOJIMPOBAThH PE3yJIbTaThl 00yUEHUS, KaK B X0/ KaXKJI0r0 YpOKa, Tak U B
paMKax UTOrOBOT'O ypOKa 1o MaTepuaiy pasnena. Crnenududeckoit Gopmoit KOHTpos ABIsgeTCs pabdoTa ¢ mpudopaMu, 1ab0paTOPHBIM
obopynoBanueM, MmojensiMu. OCHOBHAS 11eJIb 3TUX IPOBEPOYHBIX paboT: oNpeneIeHUEeyPOBHS Pa3BUTHSI YMEHHH IKOJLHUKOB paboTaTh ¢
000pyI0BaHUEM U ITPOBOAUTH 3KCIEPUMEHTAJIbHBIE HCCIIEI0BaHUS, INIAHUPOBATh HAOJIOACHUE WIIN OIBIT, BECTH CAMOCTOSITEIbHO MPAKTUUECKYIO
paboTy.3aaHue MOXKET CYMTATHCS BBIIOIHEHHBIM, €CIIM 3alT CAHHBIH/BHIOPAHHBII OTBET COBIIAAAET C BEPHBIM OTBETOM. 3aJIlaHUS MOTYT OLIEHUBA ThCS
kak 1 0amioM, Tak U 6OJIBIINM KOJMYECTBOM B 3aBUCUMOCTHU OT YPOBHS CIIOXHOCTH 3a/1aHUs, OT KOJIMYECTBA BBECH -HbIX/BbIOPAaHHBIX OTBETOB, OT
TUIIA 3aJaHUSL.

HopMbI 011eHOK 32 Bce BHIbI IPOBEPOYHBIX padoT

«5» — YpOBEHb BbINOJIHEHUS TPEOOBAHUIN 3HAUUTEILHO BBIIIE YIOBIETBOPUTEIBHOIO:

* OTCYTCTBHUE OLIMOOK, KaK 10 TEKYILEMY, TaK 1 110 IpeaplIyleMy YdeOHOMY MaTepuaiy;

* He OoJee OIHOr 0 HeouETa.

«4» — ypOBEHb BBINIOJIHEHUS TPeOOBaHUII BBIIIE YAOBIECTBOPUTEIHLHOTO:

* Haiuuyue 2—3 omuOoK Ui 4—6 Hepo4YETOB M0 TEKYILIEMY y4eOHOMY MaTepHay;

* He Oosiee 2 ommMOOK M 4 HEAOYETOB MO MPOMICHHOMY MaTepHAITY;

* MCMOJIb30BaHUE HEPallMOHAJIBHBIX IIPUEMOB pelIeHUs ydeOHO! 3a1auu.

«3» — OCTATOYHBI MUHUMAJIBHBIN YPOBEHD BBITIOJIHEHUS TPEOOBaHMIA, TPEIBIBIIEMBIX K KOHKPETHOH paboTe:

* He Oonee 4—6 omm6Ook nim 10 HeQOUETOB MO TEKYLIEMY Y4eOHOMY MaTepHaly;

* He Oosee 3—>5 ommOOoK nim He Goiiee 8 HEAOUETOB IO TPONHJEHHOMY Y4€OHOMY MaTepH -ally.

«2» — ypOBEHb BBHIIOJIHEHUS TPEOOBaHMI HIKE YAOBIETBOPUTEIHLHOTO:

* HajMuue Oosee 6 ommOok uin 10 HETOYETOB MO TEKYIEMY MaTepHaly;

* Qosiee 5 ommOOK viM Oosiee 8§ HEAOUETOB MO MPOUICHHOMY MaTepHUay.



Temamuueckoe njiaHupoeanue 6 5 knacce

P. 1. Buosioruss — Hayka o )XMBOM Mupe — 9 u
P.2. Ctpoenue opranusma — 9 4.
P.3. MHorooOpa3sue »XMBBIX OPraHu3MoB — 15 4.

Ne | Tema Conepxxanue [leneBas ycranoBka | Komnu | OCHOBHBIE BUBI A€STEILHOCTH Hcnonp3oBanue
i/ ypoka €CTBO | OOydJaroImmXxcs Ha o0opynoBaHUs
n 4acoB | YPOKE/BHEYPOUYHOM 3aHSTUU

buonorus — Hayka o )xuBoM Mupe (9 u)

1 Metonsl n3yuenus | Mcnonb3zoBanue OOBACHATH 9 YmMmenue paborath ¢ MHuKpOCKOI CBETOBOW,
PUPOBIL. YBEIUYUTENBHBIX IPUOOPOB | Ha3HAUEHUE 1a00paTOpHBIM 000pyZAOBaHUEM, | ITU(PPOBOI
JlaGopaTopHas pa- | IpH U3y4eHUU OOBEKTOB YBEJIMYUTEIbHBIX YBEJNUYUTENBHBIMUA TPUOOPAMHU.
6ota 1 JKUBOM IIPUPOJIBL. npubOopoB. N3yuate ycTpoicTBO
«3yuyeHue VYBenuuutensHbie Tpubopel: | PasnuyaTte pydHyto MHUKPOCKONA ¥ COOMI0AATh
YCTPOWCTBA JyTIbl py4Hasi, ITaTUBHAS, Y LITATUBHYIO npaBuia padoTHI €
YBEJIMUUTEIbHbIX Mukpockon. P. I'yk, A. Ban JyIbl, 3HATh MUKpockonoM. CpaBHUBATb
puOOpPOB» JleBenryk. Hactu BEJIMYHUHY YBEJIMYEHUE JIYTIbI U

MHKPOCKOIA. MOJIy4aeMOro C UX Mukpockona. [Toiryuath HaBBIKH
Muxkponpenapar. [IpaBuna IIOMOIIBIO paboThl ¢ MUKPOCKOIIOM IIPH
paboOThI C MEKPOCKOIIOM. YBEJIMYEHUS. M3YYEHUH TOTOBBIX

MHKporpernapatoB.Co0Ir01aTh
npaBuiia paboThl B KaOUHETE,
oOpalleHus ¢ 1abopaTopHbIM
000opyaoBaHUEM

Crtpoenne opranuszma (9 )

2 | CtpoeHHE KIIETKH.
JlabopaTopHas pa
6ora 2.

«3HaKOMCTBO C
KJIETKaMU PacCTEHUI»

Kiterounoe crtpoenune
KUBBIX OPraHU3MOB.
Kunerka. Yactu kjieTku u
UX Ha3HauYEeHUE.

Crpoenue knetku. Tkanu.

BrIgBiaTE wacTu
KJICTKH Ha
pHUCYHKaX
y4eOHUKa,
XapaKTepUu30BaTh
HX 3HAUCHMUE.
CpaBHUBaTh
JKUBOTHYIO U
PacTUTEIHHYIO
KJICTKH, HAXOAUTh

4

YmMmenue paborats ¢
71a00paTOpHBIM 000PYIOBAHUEM,
YBEIHMUUTEILHBIMU TPHOOPAMH.
HaGmonate yactu v Op-raHOHIbI
KJIETKH Ha TOTOBBIX MUKPO-
npernapaTax 1moj MajiblM U
OOJBIIUM yBETUYCHUEM
MHKPOCKOIIA M OIUCHIBATD UX.
Pa3nnyatk oTAebHBIC KICTKH,
BXOJISIIHE B COCTaB

Mukpockon cBeTOBOH,
nudpoBoii




YepTHI UX CXOJCTBA
U pa3Inyusl.
Pazmnuarte TKaHH
JKMBOTHBIX U
pacTeHuil Ha
pHCYHKax
yueOHHKa,
XapaKTepU30BaTh
WX CTPOCHHE,
00BACHITD UX

TkaHn.O0001aTh U
(uKCHPOBATH PE3yJILTATHI
HaOIIOAECHUH, 1e]1aTh
BbIBO/16I.COOJIIO1aTh MTPaBHIIA
paboThI B KaOMHETE OMOJIOTHH,
oOparieHus ¢ 1TabopaTopHBIM
000opyI0BaHUEM

(YHKIHH.
XUMHUYECKUU COCTaB XUMHUYECKUHU COCTaB Pazmnuaatn HaGnronats nemMmoncTpamutio
KJIETKH. KJIETKH. XUMHYECKIE HEOPraHUYECKUE U ONBITOB YYUTEIIEM,
BEIIEeCTBA KIIETKHU. OpraHHYECKHE AQHAJIM3UPOBATH UX PE3YJITATHI,

Heoprannueckue
BEIICCTBA KJIICTKHU, UX
3HAYCHUC OJI1 KIICTKH U
OpraHu3Ma.
Opranuueckue BelecTBa
KJICTKHU, UX 3HAUYCHUEC IJIdA
KU3HU

OpraHU3Ma U KJIETKU

BEIIECTBA KIIETKH,
MUHEpaabHbIE CO-
JI, OOBSACHATH UX
3HAUYEHUE IS
OpraHmsma.

JieNaTh BBIBOJBL. AHAIN3UPOBATh
MPEACTABICHHYIO HA PUCYHKaX
y4eOHUKa HHPOPMALIHIO O
pe3yabTaTax ombITa, paboras B
nape YMeHue paboTaTh C
71a00paTOpHBIM 000PYAOBaHUEM

MHuorooOpa3ue >KUBBIX Opranu3mosB (15 1)




CrpoeHnue u
KU3HEACITCILHOCTD
OaxTepuii. 3HaUCHHE
OaKTepHii B MPUPOJIC
Y J)KA3HH YelIOBeKa

bakrepun: ctpoenue u
KHU3HEAEIATEIbHOCTb.
bakrepun —
NPUMUTUBHBIC
OJTHOKJIETOYHbIE
opranusmMbl. CTpoeHue
Oakrtepuii. PazmMHOXeHUE.
OakTepuii neeHueM
KJIETKH HazBoe. baktepun
KaK camasi JIpeBHss
IpyIIa OpPraHu3MOB.
[Iponeccor
KHU3HEACITEIbHOCTU
Oakrepuii. [lonsaTre 00
aBTOTpOodax u
rerepoTpodax,
IpPOKapHoTax u
JyKapruoTax

XapakTepus3oBaTh
0COOEHHOCTH
CTpOEHHUs OaKTEepHil.

OnuceIBaTh pa3HOOOpa3HbIE
(hopMbI OaKkTepHaATBHBIX KIETOK
Ha PUCYHKE
yuebHuKa.PaznuuaTh moHATHUS:
«aBTOTPOGBI», «TeTepOTPOPHI»,
«IIPOKAPUOTHI, «IYKAPHUOTBI».
XapaxkTepu30oBaTh MPOIECCHI
KHU3HEICATCITHHOCTH OaKTePHH
Kak npokapuot.CpaBHUBATh U
OLIEHUBATh POJIb OaKTEepHii-
aBTOTpPO(OB U OaKTEpHii-
rerepTpo¢oB B IPUPOJAE.
Ymenue paboTats ¢
1a060paTOPHBIM 000PYAOBAHHUEM,
YBEJIUYUTENHHBIMU TPUOOPAMHU.

PaccmarpuBanue
OakTepuii Ha TOTOBBIX
MUKpOIIpenapaTax ¢
UCIIOJIb30BaHUEM
MHKPOCKOIIA.




HapctBo Pacrenus.
XBOIIIH, TIJIAYHBI,
MaroOpOTHUKH.
I'onmocemeHHbIe,
MOKPBITOCEMSIHHBIE.
JlabopaTopHas
pabora3.«OcobeHHOCT
Y Pa3BUTHS CITOPOBBIX
pacTeHui

Pactenus.
[IpencraBnenne o dope.
OTmuuTensHoe
CBOWCTBO pacTEHHUIA.
Xnopoduir. 3HaueHue
¢dorocunrTeza. CpaBHEHUE
KJIETOK PACTEHUH U
Oakrepuii. [lenenue
[[apCcTBA PACTEHUM Ha
TPYIIIBL: BOJOPOCIIH,
IIBETKOBBIE (TTOKPBITOCE-
MEHHBIE), TOJIOCEMEHHBIE,
MXH, [IJIAyHbI, XBOILIH,
nanopoTHUku. CTpoeHue
pactenuii. Kopens u
mooer. CiioeBuiie
Bogopociieid. OCHOBHBIE
pasIu4us MOKPHITO-
CEMEHHBIX U

TFOJIOCEMEHHBIX PACTEHUN.

Poip nBeTKOBBIX
pacTeHU B ®HU3HU YEJO0-
BEKa

XapakTepu3oBaTh
TJIaBHBIC ITPU3HAKH
pacTeHuil.

Pa3nnuate 4acTH LIBETKOBOIO
pacTeHus Ha PUCYHKE y4eOHUKa,
BBIJIBUTaTh NPEANOI0KEHNUS 00
ux ¢pyHKIusax.CpaBHUBAThH
LIBETKOBBIE U T'OJIOCEMECHHBIE
pacTeHus1, XapaKTepru30BaTh UX
CXOZCTBO M Pa3JIMUHsL.
XapakTepu3oBaTh MXH,
HNanoOPOTHUKHU, XBOILIH, MIaYHBI
KaK CIIOPOBBIEC paCTEHUS,
OIpeNeNsaTh TEPMUH

«cropa». BeIABIATE HA PUCYHKE
yueOHMKA Pa3TUuHs MEXKIY
pPacTEHUsIMU pa3HbIX
CUCTEMaTHYECKUX T'PYIIIL.
ConocTaBisITh CBOICTBA
pacTUTENbHON U OaKTepuaIbHON
KJIETOK, J1€JIaTh BBIBOJBI.
XapakTepu3oBaTh 3HAYECHUE
pPacTEeHHI pa3HbIX
CHUCTEMAaTH4ECKUX TPy B
JKU3HM YEJIOBEKa. YMEHUe
paboTath ¢ Ja060paTOPHBIM
0o0opyIOBaHUEM,
YBEJIMYUTEIbHBIMUA IPUOOPAMHU.

OGHapyxeHue XJIopo-
TUIACTOB B KJIETKAX
pacTeHuii ¢
UCTOJb30BaHUEM
udpoBoro
MHUKPOCKOTA.
DIIEKTPOHHBIE
TaOJMIIBI U TUIAKATHL.




Bonopocmu, nx OO6mras xapaktepuctuka. | M3yunts ctpoeHue BriensaTh 1 onuchIBaTh Mukpockon
MHOroo0pasue B CrpoeHue, pa3MHOKEHUE | U Pa3MHOKEHUE CYIIECTBEHHBIE MPU3HAKU unudpoBoit,
pupoe BOJOPOCIIEH. BOJOpOCIIEH BOZIOpOciiel. XapaKTepu30BaTh MHKpOIIpenapaThl.
Paznoobpasue Bo0- TJIaBHbBIC YEPTHI, JISKAIIUE B (OngnoknerouHas
pocneit. OTaensl: OCHOBE CUCTEMATUKH BOJOPOCIIb —
3enénnie, KpacHeie, BoOJlopociei. Pacro3naBats XJIAMHIOMOHA/1Q)
Bypsie Bogopociu. BOJIOPOCITM HA PUCYHKaX,
3HaueHue BOJOpOcieH B repOapHBIX MaTepHaax.
npupoje. Mcnonb3oBanue CpaBHUBAaTH BOAOPOCIH C
BOJO-POCJIEH YEITOBEKOM HA3eMHBIMU PACTEHUSMHU U
HAXOAUTH O0IIe
npu3Haku. OOBSICHSTH IIPOLIECCHI
Pa3MHOXEHUS Y OJHOKIJIETOUHBIX
Y MHOT'OKJIETOYHBIX BOJOPOCIIEH.
Hcnonb3oBats
nH(OPMAITMOHHBIE PECYPCHI JJIs
HOJrOTOBKH COOOIIEHUS O
3Ha4E€HUH BOJOPOCIIEH B IpHU-
pOJIE U )KM3HHU YEJIOBEKa
Mxu. Obmas MoxoBuIHbIE, N3yunts cTpocHUE CpaBHMBATh IIpe/ICTaBUTENEH Mukpockon
XapaKTEePUCTUKA U XapaKTEpHbIE YEPThI U pa3MHOKEHHE pa3-TMYHBIX TPYII paCTEHUH urdpoBoit,
3Ha4YEHUE ctpoenusi. Knaccer: MXOB oTJiena, 1eaaTh MHUKpOIpenapaThl.
IleyéHOYHUKHN U BbIBOJIbI. Ha3biBaTh (Charnym —

JlucrocteOenbHbIe, UX
OTJIMYUTEIBHBIC YESPTHI.
Pasmuoxenue (6ecmonoe
Y TIOJIOBOE) U Pa3BUTHE
MOXOBH/IHBIX.
MoxoBUAHBIE KaK CIIOPO-
BbIC pacTeHUs. 3HAUCHUE
MXOB B IIPU-POJIC U KU3HU
YeoBeKa.

JlabopaTopHas pabora 4.
«M3ydyeHne BHELIHETO
CTPOEHUSI MOXOBHIHBIX
pacTeHUN»

CYLECTBEHHbIE IPU3HAKH MXOB.
Pacrio3naBate npencraBuTesen
MOXOBM/IHBIX Ha PUCYHKaX,
repOoapHbIX MaTepuaiax, XKUBbIX
o0bekTax.BoiensaTs npusHaku
IIPUHAUIEKHOCTU MOXOBHIHBIX
K BBICILIUM CIIOPOBBIM
pacTeHus M. XapaKkTepu30BaTh
IIPOLECCHI PA3MHOKEHHUS U
pa3BUTHUSL MOXOBHJIHBIX, UX
0COOEHHOCTH. Y CTaHABJINBATh
B3aUMOCBSI3b CTPOCHUS MXOB U
UX BO3JICUCTBUS Ha Cpeny

KJIETOYHOE CTPOEHHE)




oburanusi. CpaBHUBATH BHEIIHEE
CTPOEHHUE 3€NEHOTO MXa
(KyKyILIKMHA JIbHA) U 0eoro Mmxa
(carnyma), orMeuaThb Ux
CXOJICTBO M pa3IMyusl.
@uUKCUPOBaTh PE3YJIbTATHI
uccnenoBanuid. Co0oaaTh
npaBuiia paboThl B KaOUHETE,
oOparieHus ¢ 1abopaTopHbIM
000pyI0BaHUEM

['pu6BI. O61Ias
XapaKTEePUCTHKA.
MmuorooGpazue
rpuboB.

MHuoroo0pasue u
3Ha4YeHHE TPUOOB.
CrpoeHue HUTAMOYHbBIX
rpu6oB. I1necueBbie
rpulbl, X UCHOJIB30BAHKE
B 3[IpaBOOXPAHEHUU
(aHTHOMOTHK
MICHUITUJUINH).
OaHOKIIETOUHBbIE TPHObI
— npoxoxu. Ux
UCIIOJIH30BaHNE B
XJIeOONEUEHUH U
TUBOBAPCHUH.
Cheno0OHbIC U SJOBUTHIC
rpu0sbl. [IpaBuiia coopa u
ynotpe0dieHus TpuOOB B
nuny. [Tapasutnueckue
rpu6sl. Ponb rprboB B
PUPOJIE U KUZHU
YeJI0BeKa

XapakTepu3oBaTh
CTPOEHHE
HNUIATIOYHBIX
rpudoB.

[MoapazaensaTh HUIAIIOYHBIE
rpuObI HA TIIACTUHYATHIE U
TpyOuaTsie. ONMCHIBATD
CTPOEHHUE IIJIECHEBBIX I'PUOOB 110
pUCYHKY yueOHHKa.OObsACHATH
TEePMHHbI «aHTUOMOTHK» U
«IeHULIWNHY». Pacrio3HaBaTh
ChEIOOHBIC U STOBUTHIE TPHOBI
Ha TabJIMIax U puCyHKax
ydeOHUKa. Y4acTBOBATh B
COBMECTHOM O0OCYKICHUU
npaBuI cOOpa M UCHOIb30BAHUS
rpu6oB.O0BSICHATH 3HAUECHUE
rpuOOB ISl YenoBeKa U JJis
HPUPOJIBI

I'oToBUTH
MUKpOIpernapaT
KYJIBTYPbI
Ipoxokei.Mzydars
MJICCHEBBIE TPUOBI TIO]T
MHUKPOCKOIIOM TTPH
MaJjioM YBEJIMYCHUHU Ha
TOTOBBIX
n\MUKponpenaparax.
DIIEKTPOHHBIE
TaOIULBI U TUIAKATEL




Temamuueckoe njiaHupoeanue 6 6 Knacce

P. 1. Ocobennoctu crpoenus L{BeTkoBbIX pacrenuit — 14 u.
P.2. — XuzHenesTenbHOCTh paCTUTENLHOr0O Oprannsma — 11 4.
P. 3. Knaccuduxkanus IBETKOBBIX pacTeHH — 8 4.

Ne | Tema Conepxanue IleneBas ycranoBka | Komnu | OcHOBHBIE BUABI AesATenbHOCTH | Mcnonp3oBaHue
i/ ypoka €CTBO | OOydJaroImmXxcs Ha o0opyIoBaHUs
I YacoB | YPOKE/BHEYPOUHOM 3aHATUU
Oco0EHHOCTH CTPOCHHUS IBETKOBBIX pacTeHMii-144.
1 Cewms, ero Cems kak opran Ctpoenue ceMeHu: | 2 OOBACHATH POJIb CEMSH B Pa6oTa «Ctpoenue
CTpOEHUE U Pa3sMHOXKEHUS PaCTEHUM. KOXKYpa, 3apOJIbIIL, npupoje. XapakTepu3oBarTh CeMEHU
3HA4YCHUE 3Ha4YeHME CEMSIH B IPUPOAE | DHAOCHEPM, (YHKIMM YacTe ceMEeHH. dacomm»{udposas
Y JKU3HU YeJIOBEKa CEeMsIJ10JIH. OnuceIBaTh CTPOEHUE 3apoJiblllia | JJabopaTopus 10
JlabopatopHas pabora 1 Crtpoenue pacTteHus. Y CTaHaBIUBATh HKOJIOTUH (JATYHK
«Ctpoenue cemeHu da- 3apojbIia CXOJICTBO IPOPOCTKA C OCBEILIEHHOCTH,
COJIH pacTeHus. 3apojpinieM ceMeHn.OnuchiBaTh | BIAXKHOCTU U
JIBynonbHbIE U CTaJUH IPOPACTaHUS CEMSIH. TEMIIEPaTypbl). DJIEKTP
OJTHOJIOJIbHBIE BbISBASATE OTIMYUTENBHBIE OHHbIE TaOJIUIIbI U
pacTeHus. IPU3HAKU CEMSH JIBYJIOJIbHBIX U | TJIAKATHI.
IIpopacranue OJIHOJOJIBHBIX PACTEHUH.
CEMSIH. Hcnons3oBath
UH(POPMAITMOHHBIE PECYPCHI IS
HOJATrOTOBKH COOOIIEHUS O POJIH
CEMSIH B KU3HU YellOBeKa.
[TpoBoauThs HAOMIOAEHUS,
(uKCUPOBATh UX PE3YNIHTATHI BO
BpEMsI BBIIIOJIHEHUS
nabopaTopHOI pabOTHI.
CobmronaTh npaBuia paboTsl B
kaOuHeTe, OOpaIIeHHs C
1a060paTOPHBIM 000PY0BAaHUEM
YmMmenue paborats ¢
1a00paTOpHBIM 000PYIOBAHUEM,
YBEJIUYUTEIbHBIMU TPUOOpaMU
2 | YcnoBus 3HaueHue BOAbI U BO3AyXa N3yuuts poib 2 XapaxkTepusoBaTh pojib BoAsl 1 | Pabora
popacTaHus JUIS IPOPACTaHUs CEMSH. 3amacHbIX BO3/yXa B IPOPaCTaHUH «YcnoBus




CEeMsIH 3anacHble NUTATEIbHbIE MIATATEIbHBIX ceMsH.O0bsACHATh 3HAaUEHUE IIPOpacTaHusl CEMSHY.
BELICCTBA CEMEHHU. BELIECTB CEMEHH. 3alacHBIX MUTATEIbHBIX 3Ha4YeHUE BOJBI U
TemneparypHsie TemnepatypHsbie BELIECTB B IPOPACTaHUU CEMSAH. | BO3AyXa JJIA
yCIIOBUS IPOPACTaHUS yCIIOBUS OOBACHATH 3aBUCUMOCTD IpopacTaHus
cemsH. Ponb ceeta. Cpoku popacTaHus [IPOpacTaHus CEMSH OT cemsH. Ludposas
[I0CEeBa CEMSH cemsH. Posb cBeta TEMIIEpaTypPHBIX YCIOBHIA. JTabopatopus 1Mo
[IporHo3upoBaTh CPOKH ITOCEBA | IKOJIOTUH (JATIHK
CEMSH OTJEJIbHBIX OCBEUICHHOCTH,
KyJIbTyp. YMeHue paboTaTh C BJIQXKHOCTHU U
1a00paTOpHBIM 000PYIOBAHUEM, | TEMIIEPATYpPhI).
YBEJIMYUTEIbHBIMUA IPUOOPaMHU.
Kopens, ero THIIBI KOPHEBBIX CUCTEM N3yuuts BHELIHEE U Pasznuuate u onpenesnsaTh TUILI Muxkpockon
CTPOCHUE U pactenuii. CTpoeHHE KOpHS | BHYTpEHHEE KOPHEBBIX CUCTEM Ha PUCYHKaX, | IUPPOBOH,
3Ha4YCHHUE. — 30HBI KOPHS: KOHYC CTPOEHUE KOPHS repOapHbIX K3EMIISPaXx, MUKPOIIPENapaThl.
Kopuesoit HapacTaHMsl, BCACbIBAHUS, HaTypaJIbHBIX DJEeKTpOHHbIE
CHCTEMBI. IIPOBEACHNUS, AEIIEHUS, oobekrax.Ha3piBaTh yactu TaOJIMLIBI U TUIAKATHI.

pocta. PocT KopHs,
T€OTPOMU3M.
Bunonsmenenus: KopHeil.
3Ha4yeHNe KOpHEH B
IIPUPOJE.

JlaGopartopHas pabota 2.
«CTpoeHHe KOpHSI
MIPOPOCTKA»

KOpHs. Y CTaHaBJIMBaTh
B3aMMOCBSI3b CTPOEHUS U
(GbyHKUM yacTei KOopHSI.
OOBICHATH 0COOCHHOCTH POCTa
kopHs. [IpoBouTh HAOMOACHUS
32 U3MEHEHUSIMU B
BEPXYIIEYHON YaCTU KOPHS B
nepuos pocra. XapakTepr3oBaTh
3HaYeHHe BUOU3MEHEHHBIX
KOpPHEMN IJI51
pacrenuii.IIpoBoauts
HaOII0IeHHs U (PUKCUPOBATh UX
pe3yJIbTaThl BO BpeMs
BBIMOJIHEHUA 1a00paToOpHOi
paboTtel. CoburoaTh NpaBuiIa
paboThl B KaOHWHETE, OOpalCHHS
¢ 1abOpaTOPHBIM
o0opyaoBaHuEM. YMEHUE
paboTaThb ¢ 1a00paTOPHBIM
00opyioBaHUEM,
YBEJIMYUTEIBHBIMUA TPUOOPaMHU.




JIucr, ero JIuct, ero crpoenue u WzyunTs BHENIHEE U | 2 OnpenessaTs 4aCTH JIMUCTA HA DJIEKTPOHHBIE
CTpOEHUE U 3HaueHue BHemHee BHYTpEHHEE repOapHbIX K3EMIISIPaXx, TaOJIUIB] U TUIAKATHI.
3HaYECHUE. CTPOCHME JIUCTA. CTPOCHME JIUCTA. pucyHkax. Paznuuats npocrsie u | L{udpoBoit natunk
BuyTtpenHnee ctpoeHue CJIOKHBIE JIUCTh. KOHLIEHTPAIlMy NOHOB,
nucTa. TUIBI )KUIIKOBaHUS XapakTepu3oBaTh BHYTPEHHEE JIEKTPOJ HUTpAT-
mictbeB. CTpoeHne u CTPOEHHUE JIMCTA, ET0 YACTH AQHUOHOB, JJIEKTPOJL
(GyHKIMM yCTbUII. 3HAUYEHUE VYcTaHaBIMBaTh B3aUMOCBS3b CpaBHEHUS.
JUCTA JUI pacTeHUS: CTpoeHus U QpyHKIu
dboTocuHTE3, NCHIApeHue, nucTa. XapakTepru30BaTh
razoobmeH. Jlucronan, ero BUJIOU3MEHEHUS JTUCTHEB
POJIb B )KU3HU PACTCHUS. pacTeHuil. YMeHue paboTath ¢
BunonsmeHnenus mucTbeB 1abopaTOpHBIM 000PYAOBAHHUEM,
YBEJIUYUTEIbHBIMUA TPUOOPAMHU.
Crebens, ero Crebenb, €ro cTpoeHUE U W3yunts BHEWIHEE 7 OnuceiBaTh BHENIHEE CTpOeHNUE | MuKpockon
CTpPOEHUE U 3HAYEHUE CTpoeHue cTeds. cTe0-J1s1, TPUBOTUTH IPUMEPDI 1 hpoBoii,
3HAYCHUE JlaGopaTopHas padora 3. Turbl creOei. pa3IUYHBIX THIIOB CTEOJICH. MHUKpOIMpenaparhl.
«BHelHee cTpoe-Hue Bnytpennee Ha3zpiBath BHyTpEHHUE YacTH «Crtebenb ogHO-
KOPHEBUIIA, KITyO-HA, CTpOeHue cTeds. cTe0Jisl pacTeHUH U X JIOJIBHBIX U
JYKOBHULIBI» OyHKIMU cTeOs. ¢byskumn.Onpenensite JIBYJIOJIbHBIX
Bunousmenenus BUJIOM3MEHEHUS HAA-3€MHBIX U | PACTEHMID».
crebus y HOA3EMHBIX T0OEroB Ha ONEeKTpOHHBIE
HaJ3EMHBIX U IIOJI- puCyHKax, GoTorpadusix, TaOJUIIBI U TUIAKATHI
3eMHBIX TOOETOB. HaTypaJIbHBIX 00BEKTaX.
W3yuaTe U ONUCHIBATH CTPOCHUE
MOJ3€MHBIX TOOEroB, OTMEYaTh
ux paznuuus. GUKcupoBaTh
pe3yJIbTaThl UCCIIEJOBAHUM.
CobmronaTh npaBuia paboThl B
KabuHeTe, 00palleHus C
1a60paTOPHBIM 000PYAO0BAaHUEM
JKuzHenesTenbHOCTh paCTUTENILHOI0 opranu3Ma — 11 4,
MunepanbHOE MuHnepalibHOE MUTaHUE YcranaBnuBaTh 2 OOBACHATH POJIb KOPHEBBIX Hudposas
NUTaHUE PACTEHUN U | pacTEHUI U 3HaUEHHE B3alMOCBSI3b BOJIOCKOB B MEXaHU3ME JTabopatopus 1Mo
3HauYEHHE BOJbI Bozbl. Boja kak IIOYBEHHOT'O IIOYBEHHOI'O MTUTaHUS. 9KOJIOTUH (JAaTYUK

HEOOXOAMMOE yCIIOBHE
MHHCPAJBbHOI'O

MATAHUS PACTEHUN
Y YCIIOBHM BHEIIHEN

O060CHOBBIBATH POJIb
MOYBCHHOTO MTUTAHUS B )KU3HU

BJIAKHOCTH,
OCBEIIIEHHOCTH)




(OYBEHHOr 0) MUTAHUS. Cpelbl. pactenuii CpaBHUBATh U
W3Bneuenue pacteHueM pa3iauyaTh COCTaB U 3HAUECHUE
U3 IOYBBI PaCTBOPEHHBIX OpPraHUYeCKUX U MUHEPAJIbHBIX
B BOJIE MUHEPATIbHBIX yA0OpEHUM IJIs paCTCHHI.
cosieii. DyHKIUA Hcnons3oBath
KOPHEBBIX BOJIOCKOB. UH(GOPMAIIMOHHBIE PECYPCHI IS
[Tepemenienue Boab! 1 MOJTrOTOBKH IPE3EHTalUU
MUHEpaJIbHBIX BEIECTB IPOEKTa O MPUCIIOCOOTIEHHOCTH
10 pacTeHUI0. 3HaUECHUE K BOJI€ PACTEHUN Pa3HBIX
MUHEPaJIbHOIO HKOJIOTUYECKUX TPy
(MOYBEHHOT 0) MUTAHUSL.
Tunel ynobpenuii u ux
POJIb B )KU3HU PAaCTEHUS.
DKO-JIOTUYECKUE T'PYIIIIbI
pacTeHuil Mo OTHOLIEHUIO
K BOJIE
BoznymHoe nutanue | Bo3ayiiHoe nutaHue XapaKTepu3oBaTh IIpuBOaUTE TPUMEPHI [udporas
pacTeHuit — pacTeHuil —(OTOCUHTE3. | YCIOBHUS, OpPraHu3MOB — aBTOTPOQOB U nabopatopus 1o
¢dotocunTe3 YcnoBus o0pa3oBaHus HEOOXOANMBIE J1JIs rerepoTpodoB, HaXOAUTh HKOJIOTUH (JaTYHK
OpPraHUYEeCKUX BEIIECTB B | BO3YIIHOTO pa3nuuus B X YIJIEKUCIIOro ra3a u
pacTeHuu. 3eaEHbie MATAHUSA nutaann.O00CHOBBIBATH KHCIIOPO/IA)
pacTeHust — aBTOTPOPHI. pacTeHui.OOBIACHIT KOCMHYECKYIO POJIb 3€JIEHBIX
I'ereporpodsr kak b POJIBb 3ETEHBIX pactenuil. Mcnons3oBaTh
noTpeOUTENN TOTOBBIX JMCTHEB B UH(GOPMAIMOHHBIE PECYPCHI JJIs
OpPraHUYECKUX BEIIECTB. dotocunTe3e MOJTOTOBKHU COOOIIEHUS O POJIH
3nauenue GoTocuHTE3a B (doTocHHTE3a HA HalIeH TIJIaHeTe.
npupoae Brimonnsts HabmoaeHus u
U3MEpEHHUs
[pixanue Jpixanue u oOMeH YcranaBnuBaTh Bocnuranue 6epexxHoro Hudposas
BEIIECTB Y PACTEHUIA. B3alMOCBSI3b OTHOILIEHUS K CBOEMY 3/I0POBBIO, | JJabopaTopus 1o
Pounb npixaHust B )KU3HU IPOLIECCOB IPUBUTHE UHTEPECA K U3YUEHHUIO | SKOJOTHH (AaTUYUK
pacTeHui. JbIXaHUS U npeaMera. YTJIEKHUCIIOrO ra3a u
CpaBHuTenpHas doTocunTE3A, KHCII0poAa)
XapaKTepUCTUKa MPOBOJUTH UX
MPOLIECCOB ABIXaHUS U CpaBHEHUE.
¢dotocunTeza. O6MeH Onpenensatsb

BCIICCTB B OPIraHMU3ME KaK

MOHATHE «OOMEH




BAKHEUIIMHI NPU3HAK
KU3HH. B3anMocCBsI3b
MPOLIECCOB JAbIXaHUSA U

BEIIECTBY.
XapakTepu3oBaTh
00-MEH BEIIeCTB

(dhoTocuHTE3a KaK BayKHBIH
MPU3HAK JKU3HH
9 | Tpancnopr BemiecTB. | TpaHCIIOPT BEIIECTB. VYcranaBnuBarth 3 OOBACHATH POJIH TPAHCIIOPTA [Mudposas
Hcnapenue Boasl Hcnapenune Bojbl B3aMMOCBSI3b BEILIECTB, UCTIAPEHHUS BOJIBI. nabopaTopus 1o
JUCTBSIMU micTbsiMu. Typropaoe TpaHCIopTa .O60CHOBBIBATH POJIb AKOJIOTUH (JAaTYUK
JlaGopaTopHas paboTa | COCTOSIHHE KIIETOK BEIIECTB B MOYBEHHOT'O MUTAHUS B )KU3HU BJIQKHOCTH,
4. «criapeHne BObI pacTeHuu. pactenuii CpaBHUBATH U OCBEILIEHHOCTH )
JHMCTBAMU JI0 U TIOCTIe pa3iauyaTh COCTaB U 3HAYCHUE U (poBOi JaTYUK
MIOJIBAY, OpPraHMYECKUX U MUHEPAJIBHBIX | 3JIEKTPOIPOBOIHOCTH
5. Typropuoe yIOOpEeHHI 111 paCTCHUIA.
COCTOSIHUE KJICTOK. Hcnons3oBats
6. 3naueHue UH(GOPMAIIMOHHBIE PECYPCHI IS
KYTHUKYJIbI U IPOOKH B MOJTOTOBKH MIPE3CHTALUN
3alUTe PACTEHUN OT MPOEKTa O IPUCIIOCOOTIEHHOCTH
UCTapeHus» K BOJI€ PACTEHUN Pa3HbIX
9KOJIOTUYECKUX TPy
Knaccudukanus 1BETKOBBIX pacTeHHI - § .
10 | CemetlicTBa KJ1acca OO6mrast xapaktepuctika. | M3y4uTh o0nIyro 4 Briensate ocHOBHBIE Tpu3Haku | PaGoTa ¢ repbapHbIM

JBynonbpHbIE

CewmeiicTBa:
Po3onseTHEIE,
MOTBIIBEKOBEIE,
KpecrousertHnsie,
ITacnénosrle,
CoXXHOIIBETHEIC.
OT1mMunTenbHbIE
IIPU3HAKH CEMENCTB.
3Ha4YeHHE B IPUPOAE U
JKA3HU YeIOBEKa.
CenbCKOX 0351 CTBEHHBIE
KYJbTYPBI

XapaKTEPUCTUKY
CEMENCTB Kiacca
JBynonbHsbIE.

KJj1acca /[By10JIbHBIE.
OrnuceIBaTh OTIUYUTEIbHBIC
IIPU3HAKHU CEMEMCTB KJlacca.
Pacrio3naBate npencraBuTesen
CEMEICTB Ha PUCYHKaX,
repbapHbIX MaTepuaax,
HaTypajbHbIX

oObektax. IlpumensaTs npuémol
paboThI C ONpeAeUTeNIeM
pactenuii.Micnonp3oBaTh
UH(GOPMAIIMOHHBIE PECYPCHI IS
IIOATOTOBKY NPE3EHTALMU
MPOEKTa O POJIK PACTCHUHN
Kiacca JIBy1obHbBIE B TPUPOJE

MaTepHuaIoM




M JKM3HH 4YCJIOBCKaA

11

CeMelicTBa Kj1acca
OnHONOJIbHEBIE

CemeticTBa: JInnelinsie,
JlykoBeble, 3maku.
OTnuunTeIbHEIC
NpU3HaKU. 3HAYCHHE B
MIpUpOJIe

OO011ast XapaKTepUCTHKA.

N3yuuth 0011YIO
XapaKTEPUCTUKY
CEMEHCTB KJjlacca
OIHONOJBHEIE. .

BeiaensiT mpu3HaKku Kiacca
Opnnononsuble. Onpenenarsb
MPU3HAKH JIEJICHUS KJIACCOB
JABynonsHbie 1 OAHOAOIBHBIE
Ha cemeiicTBa. OnucCHIBaTh
XapaKTEpHbIE UEPTHI CEMEICTB
kiacca OTHOIONIBbHBIE.
[TpumeHATs IPUEMBI pabOTHI C
OIpEeAENUTEIIEM
pactenuil.I[puBoaUTE MPUMEPHI
OXpaHsSEMbIX BUJOB.
Hcnonb3oBath
nH(OPMAITMOHHBIE PECYPCHI IS
NOJATOTOBKY Mpe3eHTaluu
MPOEKTA O IPAKTUYECKOM
HCII0JIb30BAHUU PACTEHUHN
cemeiictBa OIHOIOJIBHEIE, O
3HAYEHUH 3JIAKOB JIJI51 AKUBBIX
OpraHU3MOB

Pa6oTa ¢ repbapHbIM
MaTe-pruaoM

Temamuueckoe njiaanupoeanue 6 7 Knacce

P. 1. PacTenust — npou3BOAUTENN OpraHUYeCcKoro BeuecTsa — 12 u.
P.2. )KuBoTHbIE — TOTPEOUTENN OpraHuYecKoro Bemecrsa — 13 4.
P.3. bakTepuu, rpuObl — pa3pylLIMTeIn OPraHU4ecKoro BeuecTsa. Jinmaiinuku — 9 4.

Ne | Tema Conepxanue LeneBas ycranoBka | Komnu | OcHoBHBIE BUABI AesiTeabHOCTH | Mcnonb3oBaHue

m/ ypoka €CTBO | OOydJaroImmXxcs Ha o0opyaoBaHUs

1| YacoB | YPOKE/BHEYPOUHOM 3aHSTUU

PacTenust — mpon3BoIUTENN OPraHUYECKOro BelecTBa- 129

1 ITognapcrBo OO6m1as XxapakTepucTHKA. W3yuuts cTpoenue | 2 OO0mas XxapakTeprcTHKa. Mukpockon
Hacrosimme CrtpoeHue, pa3MHOXEHHUE Y pa3MHOKEHHE CrtpoeHue, pa3MHOXEHUE 1 (poBoii,
BOJOPOCIIH. Bozgopociel. PasHoobpasue BOZOpOCIIEN Bosiopociet. PaznooOpasue MHUKPOIIpENnapaTsl.
[ToauapctBo Bojtopociend. OTrens: Bonopocneid. Otnensl: 3enéupie, | (OnHOKIETOUHAS
barpsiaku. Poib 3enénnie, Kpacueie, byprie Kpacusie, Bypbie Bomopociu. BOJIOPOCITH —




BOJOPOCIIEH B BOJOPOCII. 3HAYEHUE 3HayeHue BOJOPOCIIEH B XJIAMHJIOMOHA/1)
BOJIHBIX BOJIOPOCIIEN B IPUPOJIE. npupoje. Mcrnonb3oBanue
skocucremax. JI/p | Ucnonb3oBanue Bogopociei BOJIOPOCIIEH YETOBEKOM
1. "Usyuenue YEeJIOBEKOM
OJIHOKJIETOUHBIX U
MHOTOKJIETOUHBIX
BOJOpOCIIeH"
Otnen MoxoBuHble, xapakTepHble | M3y4uTh cTpoeHue CpaBHUBATH MpEACTaBUTENCH Muxkpockon
MoxoBHIHBIE. 4yepThl cTpoeHus. Knaccsr: U pa3MHOXKEHHUE pa3-JIMYHBIX TPYII PacTeHUI 1 dpoBoii,
Posie Mx0B B [TeuéHOUHUKH U MXOB oTzeNa, 1enaTh MUKpOIpenapaThbl.
o0pa3oBaHUU JlucrocTebenbHbIE, UX BEIBOIbI. Ha3bIBaTH
OO0JIOTHBIX OTJIMYUTEIbHBIE UEPTHI. CYLIECTBEHHbIE IPU3HAKH MXOB.
skocucrem JI/p 2. PasmHoxxenue (Oecnosoe u PacnosnaBath npeacraButeneit
«Ctpoenue MOJIOBOE) U Pa3BUTHE MOXOBH/IHBIX Ha PUCYHKaX,
3eJICHOTr0 MXa MOXOBHJIHBIX. MOXOBUIHBIE repOapHbIX MaTepuaiax, KUBbIX
KYKYIIKHH KaK CIIOPOBBIC PACTCHUS. 00beKTaX. BeiensaTs nmpusHaku
JIeH» 3HaueHue MXOB B IIPUPOJIE U MPUHAISKHOCTA MOXOBHIHBIX
KU3HU YEIOBEKa. K BBICIIIUM CITOPOBBIM
JlabopaTopHas pabora 3. pacTeHusM. XapaKTepu30BaTh
«M3yueHne BHEIIHETO IIPOLIECCHI PAa3MHOXKEHUS U
CTPOEHUSI MOXOBHIHBIX Pa3BUTHUS MOXOBHIHBIX, UX
pacTeHHiN 0COOEHHOCTH. Y CTaHABIIMBATh
B3aMMOCBSI3b CTPOE-HHS MXOB U
UX BO3ACHCTBUS HA CpelLy
obutanus. CpaBHUBATh BHEUIHEE
CTPOEHHUE 3€NEHOTO MXa
(KyKyLIKKHa JIbHA) U 0e0ro Mxa
(carnyma), otMeuaTh Ux
CXOJICTBO H pa3fIUyHs.
DuUKCUPOBATh PE3YJIbTATHI
uccienosanuii. Co0mromaTe
npaBuiia paboThl B KaOUHETE,
obparieHus ¢ 1abopaTopHbIM
00opyaoBaHUEM
Otnen OO0m1ast XxapaKTepuCcTUKa N3yuuTh 0011yro BrIsBiATE 0011IME YEePTHI Pa6oTa ¢ repbapHbIM
["onocemenHsbIe. rojgoceMeHHbIX. Paccenenne | XxapaKTepHUCTUKY CTPOCHHUS U Pa3BUTHUSI CEMEHHBIX | MaTe-pUaioM




Ponn
TOJI0OCEMEHHEIX B
9KOCHCTEME TalTu
JIp. 4. «Ctpoenue
MOOETOB XBOMHBIX
pacTEeHHIN

Jl/p 5.«Ctpoenue
MYKCKHX,
JKEHCKHX IIMIIEK U
CEMSH COCHEI

rOJIOCEMEHHBIX 10
ITOBEPXHOCTH 3EMIIH.
OO6pa3oBaHue CEMsH KaK
CBUIETEIBLCTBO DoJiee
BBICOKOT'O YPOBHS Pa3BUTHUS
roJIOCEMEHHBIX 10
CPaBHEHHUIO CO CIIOPOBBIMH.
Oco0eHHOCTH CTPOCHHUS U
Pa3BUTHS MPEACTABUTEINCH
KJlacca XBOWHBIE.

T'OJIOCEMCHHBIX
pacTeHuit

pactenuii. OcBanBaTh NPUEMBI
paboThI C ONpeAeUTENIeM
pactenuii. CpaBHUBaTh
CTPOEHHE CIIOPBI M CEMEHH.
XapakTepu30BaTh MPOLECCHI
PaSMHOXCHUSA U pa3BUTUSA
T'OJIOCEMCHHBIX.
HpOFHOBI/IpOBaTI) IIOCICACTBUA
HepaHHOHaHBHOﬁ ACATCIIbHOCTH
YCJIOBCKA MJIA ) KU3HHU

OOBIKHOBEHHOW» l'osocemennsbie Ha royioceMeHHbIX. M crnonbp30BaTh

teppuropun Poccnn. Nx MH(}OPMAIMOHHBIE PECYPCHI JJIs

3HAYEHUE B IPUPOJE U NOJATOTOBKH IPE3EHTAllUU

KU3HU YeJIOBEKa IPOEKTA O 3HAYEHUU XBOUHBIX

necoB Poccun

Otnen OO01mas xapakTepucTUKa. N3yunth 0b1uryro BrinensTe oOCHOBHBIE Mpu3Haku | PaboTta ¢ repbapHbIM
[ToxpeiTocemennbie | CemelictBa: Po3oluBeTHble, XapaKTEPUCTUKY kjacca J{BynoabHble. ONUCHIBATh | MATEPUATIOM
, i [{BeTkoBbIe. | MOTBUIBKOBBIE, CEMENCTB KJacca OTJIMYUTEIIbHBIE PU3HAKU
Ponb KpecrousetHnsie, JBynonbHBIE. ceMelcCTB Kiacca. Pacno3HaBaTh
NOKpbITOCeMEHHBIX | [lacnéHoBele, IpeCcTaBUTENIe CEMEUCTB Ha
B Pa3BUTUU CnoXHOLBETHBIE. pHCYHKaXx, repOapHbBIX
3eMJIEIENHS OTnMuYUTeNHbIE TPU3HAKH MaTepHaiax, HaTypaabHBIX

Jl/p 6. «IIpusHaxu
OJITHOOJBHBIX U
JIBYZI0JIbHBIX
pacTeHu»

CEMENCTB. 3HaUYEHHE B

MMpUPOJAC U JKU3HHU YCJI-BCKA.

CenbCcKOX 035 CTBEHHBIE
KYJIBTYPbI

oObektax. [IpumeHsTe mpuémMbl
paboThI ¢ onpenearTeneM
pactenunit. cmnonbs30BaTh
UH(GOPMAIMOHHBIE PECYPCHI IS
MOATOTOBKY IIPE3EHTALlUH
MIPOEKTAa O POJIM PACTEHHI
KJj1acca J{By101bHBIE B IPUPOJIE
Y )KM3HU YeJIOBeKa




CeMelicTBa Kjlacca
OnHOIONbHBIE

OO61as XxapaKTepHUCTHKA.
CemeticTBa: JInnelnsie,

JIykoBble, 31aKu.
OTIUYUTENbHBIE IIPU3HAKH.
3HaveHue B IpUpoje

N3yuuts o0Ouryro
XapaKTePUCTUKY
CEMEHCTB KJjlacca
OIHOOOJBHEIE. .

BeiaenaTs npusHaku Kiaacca
Opnnononeuble. Onpenendrsb
IIPU3HAKH JI€JICHUS KJIaCCOB
JIBynonbHbie 1 ONHOOOIbHBIE
Ha ceMericTBa. OnuchIBaTh
XapaKTEpHbIE UEPThI CEMENCTB
knacca OQHOOOIBHEIE.
[TpumeHATH TPUEMBI pabOTHI C
OTIpEAENUTEIIEM
pacrenuii.IIpuBoauTh IpUMEpHI
OXpaHsEMBIX BUJIOB.
Hcnons3oBats
UH(OPMALIMOHHBIE PECYPCHI IS
IOJATrOTOBKH IIPE3EHTalluu
IIPOEKTa O IPAKTHYECKOM
MCII0JIb30BaHUU PACTEHUU
cemeiicTBa OTHOIOBHEIE, O
3HA4YECHUH 3JIAKOB JJIs AKUBBIX
OpPraHU3MOB

PaGoTa ¢ repbapHbIM
MaTe-puaIoM

JKrBoTHBIE — TOTpEOUTENN OpraHndeckoro Beuecrsa — 13u.

Ob6mas
XapaKTepHCTUKa
HOJapCTBA
[Ipocreiimmue.
JlaGoparopHas pabora
7.

«Ctpoenue u
nepeaBU-KeHUe
UH(pY30pHH-TY-
beapkn»

8. «CpaBHuTEIHHAS
XapaKTepuCTUKA
OJITHOKJIETOUHBIX
OpPraHu3MOB»

Cpena oburtanus,
BHEIIIHEE CTPOCHHE.
Crtpoenue u
KU3HEAESTEIbHOCTD
CapKOZOBBIX Ha IpUMeEpe
aMEOBI-TIPOTEsL.
Pa3znoobpasue cap-
konoBbIX Cpena
0o0UTaHUs, CTPOCHUE U
nepeaBUKEHNE Ha
IpUMepE IBIIICHBI
3en€Hoi. Xapakrep
MUTAaHMSL, ET0
3aBUCUMOCTD OT yCIIOBHM
cpensbl. [Ipixanue,

JlaTte oburyro
XapaKTEPUCTUKY
[IpocreiimuMm, Ha
npumepe Tuma
CapKoi0XT'yTUKOB
bie. Ha mpumepe
3BIJICHBI 3€JI€H 0l
M0Ka3aTh
B3aUMOCBS3b
CTPOEHUS U
XapakTepa MUTaHUs
OT YCJIOBUM
OKpY’KaroIen
cpeabl

2

BBISBIISTE XapaKTepHbIC
MPU3HAKY TOIApCTBA
[Ipocreiimue, nmm
OIHOKJIETOYHEIE, THIIA
CapkonoBbie u
KTYyTHUKOHOCIIBL. Pacnio3HaBaTh
npeAcTaBUTENEH Kacca
CapkoyioBbie Ha
MUKpOIpernapaTax, pucyHkKax,
dboTorpadusix. YcraHaBImBaTh
B3aMMOCBSI3b CTPOCHUS U
(GyHKIHA opraHu3Ma Ha MpH-
Mepe aMEObI-IpoTes.
OO60CHOBBIBATH POJIb
MPOCTENIINX B IKOCUCTEMAX.

Mukpockon

1 poBoii,

MUKpOI pernapaThbl
(ame0a, 3BrICHA
3eJieHast, UHQy30pus
Tydenbka)




BBIJACJICHUEC U
pasmuoxkenue. Coueranue
IMPU3HAKOB JXUBOTHOI'O U
pacteHus y 3BIJIEHBI
3enénoit. Paznoobpasue
KTYTHKOHOCIIEB

YmMmenue paborats ¢
71a00paTOpHBIM 000PYIOBAHUEM,
YBEJIUYUTEIbHBIMUA IPUOOPaAMHU.

Twun Kumeuno-

nosioctasie. CTpoeHue
1 XKU3HECACATCIBbHOCTD

OO01mue uepThl CTPOSHHUS.
I'mapa — onMHOYHBIN
nonut. Cpena oOuTaHus,
BHEIIIHEE U BHYTPEHHEE
crpoenue. OcoOeHHOCTH
JKH3HENCATCIHHOCTH,
YPOBEHb OpPraHu3aliy B
CPaBHEHUU C
MPOCTEUITUMU

N3yuuts cTpoeHnE
u
KU3HENIEATEIbHOCTh
KHIIEYHOIOJIOCTHBI
X Ha IIpuMepe
TUJPBI, BBIIEIUTh
OCHOBHBIE 4EPTHI
YCIIOKHEHUS
OpraHu3alyy 1o
CPaBHEHHIO C

OnuceiBaTh OCHOBHBIC NMPU3HAKH
noAnapcTBa. MHOr OKJIETOYHBIE.
HassiBaTh npencraBureneit Tnna
KUIIIEYH OITOJIOCTHBIX. BhIIeaars
o0ITMe YepPThI CTPOCHHS.
OOBACHATL HA IPUMEPE HATUYUE
Jy4€BOM CUMMETPHH Y

KHUIIICYH OIIOJIOCTHEIX.
XapakTepu3oBaTh MPU3HAKU
0oJiee CIIOKHOM OpraHu3aluy B

Mukpockon

11 (ppoBoii,
MHUKpOTpenaparhl.
(BHYTpEeHHEE CTpOCHUE
TUPHI)

MPOCTEUIITUMH. CpaBHEHMHU C MPOCTEUITUMU
Tun Konbuatbie ye- Mecta oOutanusi, N3yuuts Pacnio3naBath npeacraBuTenei Muxkpockon
PBHU. CTpOEHUuE U 0COOCHHOCTH KJlacca Ha PUCYHKaX, 1 poBoii,
KU3ZHENIEATEIILHOCTh YCIIOKHEHUS B (doTorpadusix. XapakTepu3oBaTh | JJaOOpaTOPHOE
CHCTEM BHYTPEHHUX CTPOSHUU YEepPTHI YCIOKHEHUS CTPOCHUS o0opyioBaHUE.
OpraHoB. YpOBHH KOJIbYATHIX YepBei CHCTEM BHYTPEHHUX DIIEKTPOHHBIC
OpraHu3alyi OPraHoB Kak OoJee opranoB.@OpMyIHPOBATE BBIBOJ] | TAOIHIIBI
YYBCTB BBICOKOOPIaHU30Ba 00 ypOBHE CTPOCHHUSI OPraHOB
CBOOOTHOXKUBYIIIUX HHOM TpyMIIBI IO YYBCTB

KOJIbYATBIX YepBer U
Napa3suTHYECKUX KPYTIIBIX
yepBeu

JlabopaTtopHas padora 9.
«BHemHee cTpoeHne
JIOKJICBOT'O YEPBS, €ro
HIepeNIBUKCHUE,
pPa3APaKHUMOCTBY.
JlabopaTtopHas padora 10
(0 yCMOTpEHUIO yuu-
TEJsT)

«BHyTpeHHEee cTpoeHHe

CPaBHEHHIO C
IUIOCKU-MH U
KPYTJIBIMH YEPBSIMU




JOKIACBOI'0 YCPBA».

9 Tun Monntocku Cpena oburtanus, N3yuuts Paznuuath u onpenensite [udporoii
BHEIIIHEE CTPOCHUE Ha 0COOEHHOCTH JIByCTBOPYATBIX MOJUIFOCKOB Ha | MUKPOCKOII,
npume-pe 6e33y0Ku. CTpOEHUS Kjiacca pucyHkax, ¢pororpadusx, nabopaTopHoOe
Crtpoenune u QyHKITUU JIBycTBOpUaThIe HaTypaJbHBIX o0opyioBaHUE.
CHCTEM BHYTPEHHUX MOJLITFOCKH 00beKTaX.O0BSICHITH BrnaxHsie npenapatsl,
opranoB. OcobeHHocTH B3aMMOCBSI3b 00pa3a KU3HU U KOJUIEKIIUU PAKOBUH
pa3MHOXKEHUS 0COOEHHOCTEN CTPOEHUS MOJLIIFOCKOB.

U pa3Butus. Posis B mpu- JIByCTBOPYATHIX ONeKTPOHHBIE
poJie ¥ 3HaUYEHUeE ISt MOJIITFOCKOB. XapaKTepU30BaTh TaOIUIIBI
YyeJIoBeKa. YepThl IPUCTIOCOOTIECHHOCTH
Jlabopatopnas padora 11. MOJIJTIOCKOB K CpeJie OOMTaHusI.
«BHemHee cTpoeHne ®opMyJIMPOBATH BBIBOJ O POJIU
PaKOBUH MPECHOBOIHBIX U JIByCTBOPYATBIX MOJUIFOCKOB B
MOPCKHX MOJUIFOCKOB» BOJIHBIX
9KOCUCTEMAX, B )KU3HU
YeJI0BEKa. Y CTAHABJIMBATh
CXOJICTBO M pa3JInuus B
CTPOECHUHU PAKOBUH MOJLIIOCKOB.
CobmronaTh mpaBuia paboThl B
kaOuHeTe, OOpaIIeHHs C
7a00paTOpHBIM 000PYIOBAHUEM
10 | Tun YUnenucronorue. | OOmas XapakTepucTHKa, | BBIIBUTH OCHOBHBIE BbIABIIATE XapaKkTepHbIE I'epOapHblii MaTepuan

Knacc Hacexkomrlie

0COOEHHOCTH BHEIITHET O
crpoenus. PaznooOpasue
POTOBBIX OPI'aHOB.
Crtpoenue u GyHKIUN
CHCTEM BHYTPEHHUX
opraHoB. PazmHOXeHue.
Pa3BuTHe ¢ HEMONMHBIM
npespaeHrueM. I pynnel
HaceKkoMbIX. Pazsutue ¢
MOJIHBIM TIPEBPAILICHUEM.
I'pynnsl HacekombIX. Ponb
KQ)KJIOM CTauu pa3BUTH
HACEKOMBIX
JlabopaTopHas padora 12.

XapaKTEepHbIE
MIPU3HAKHU
HACEKOMBIX.
N3yuuTh THIIBI
pa3BUTHS
HaCEKOMBIX

MPU3HAKU HACEKOMBIX,
OIKCHIBATh UX IPH BHITIOJTHEHUH
1abopaTopHOM PabOTHI.
YcraHaBIMBaTH B3aMMOCBSI3b
BHYTPEHHETO CTPOCHHUS U
MIPOIIECCOB KHU3HEACITCILHOCTA
HaceKoMkbIX. Habmonats,
(uKCHPOBATH PE3yJILTATHI
HaOJIFOICHHIA, 1e1aTh BBIBOJIBI.
CobnronaTh nmpaBuia paboThl B
kaOuHeTe, OOpaIIeHHs C
71a00paTOPHBIM 000PYIOBAHUEM.
XapakTepru30BaTh THITHI
Pa3BUTHUS HACCKOMBIX.

— cTpoeHue
HAaCCKOMOI'0, TUIIBI
Pa3BUTHSIL




«BHemHee cTpoeHne
HaCceKOMOIo»

OOBACHATH TPUHITUTIBI

KJaccu puxanuu
HACEKOMBIX. Y CTAaHABJIMBATh
CHUCTEMAaTHYECKYIO
MPUHAJJICKHOCTh
HAaCEKOMBIX.BBISIBIISATH paznuuus
B Pa3BUTHUH HACEKOMBIX C
MTOJTHBIM M HEIOJHBIM
MpeBpalCHUEM

11

Tun Xopaossle.
ITo3BOoHOYHEIE
’)kuBOTHEIE. Hagkimacc
PrIOBI.

Oco0eHHOCTH BHEIIHETO
CTPOEHUS, CBA3aHHBIE C
oOMTaHUEM B
Boje.CtpoeHue u
(YHKIMM KOHEYHOCTEH.
Opransl 60KOBOI TUHUM,
OpraHsbI clyxa,
paBHOBecus. OnopHo-
JIBUTATENbHAS CUCTEMA.
Ckener HeNmapHbIX U
HapHBIX [TABHUKOB.
CKeJeT ToJIOBBI, CKEIIET
xabp. OcobeHHOCTH
CTpoeHHst ¥ (PyHKIMH
CHCTEM BHYTPEHHHUX
opranoB. Ueptsl Oornee
BBICOKOTO YPOBHS
OpraHu3anuu poio 1o
CPaBHEHHIO C
JTaHUIETHUKOM.
JlabopaTopHas pabora
«BHeniHee cTpoeHne u
0COOEHHOCTH
HIepEIBHIKCHUS PHIOBI»
Jl/p 13. «BuyTpennee
CTPOEHHUE PHIOBI»

N3yuuth
0COOEHHOCTH
BHEIIIHETO
CTPOCHHS,
CBSI3aHHBIE C
OOMTaHHEM B BOJIE

XapaxkTepu3oBaTh 0OCOOCHHOCTH
BHEIIIHEr0 CTPOEHUS PhIO B
CBSI3HM CO Cpeloi OOUTaHMS.
OcBauBath pHEMBI pabOTHI C
OIPEIEITUTENIEM KUBOTHBIX.
BoIsSBASTD uepThl
MPHUCIIOCOOICHHOCTH
BHYTPEHHETO CTPOCHUS PBIO K
obutanuio B Bojie. HaGmonate u
OITMCHIBAThH BHEITHEE CTPOCHUE U
0COOEHHOCTH MEepeIBUKEHHS
pbIO B XO/1€ BBIITOJIHEHHS
1a00opaTopHOM

paboTe1. Cobro1aTh mpaBuiia
NIOBE/ICHUS B KaOWHETe,
oOpatieHus ¢ JJabopaToOpHBIM
000pyI0OBaHUEM.
YcraHaBiIMBaTH B3aMMOCBSI3b
CTPOCHHSI OT/IEITBHBIX YacTeH
CKeneTa pbl0 U X QyHKIMH.
BhIsSBASTH XapakTepHbIE YEPTHI
CTPOCHHUS CUCTEM BHYTPEHHUX
opranoB.CpaBHUBATH
0COOEHHOCTH CTPOEHUS U
(GyHKIUI BHYTPEHHHX OpPraHOB
PBIO U JTAHIIETHHKA.
XapakTepu30BaTh YEPThI
YCIIOKHEHUS] OPraHU3aINH PHIO

Bunaxxubie npemnapartbl
«Pp10BI». MoOpnens —
CKEJIET PbIOBI




12

Kinacc 3eMHOBOIHEIE

XapakTepHbIE YEPTHI
CTPOCHHSI CUCTEM
BHYTPEHHHX OPTraHOB
3eMHOBO/IHBIX 110
CPaBHEHMIO C KOCTHBIMHU
pbi0a-mu. CXoJIcTBO
CTPOCHHSI BHYTPEHHUX
OpraHOB 3eMHOBOJIHBIX H
pBIO

N3yunts 4epThl
CTPOEHHUS CUCTEM
BHYTPEHHUXOPraHO
B 3€MHO-BOJHBIX I10
CPaBHEHHUIO C
KOCTHBIMU pblOaMu

YcTaHaBIMBaTH B3aUMOCBA3b
CTPOCHHSI OPraHOB M CUCTEM
OpPraHoB C UX QYHKIUSAMH U
cpenoii obutanusi. CpaBHUBATH,
000011aTh HH(OpMAIHIO O
CTPOEHHH BHYTPEHHHX OpraHOB
am¢ubuii u peiO, KenaTh
BBIBO/IBL. ONIPEIEIISATh YEPTHI
OoJiee BEICOKOW OpraHu3aluu
3eMHOBOJIHBIX 110 CPaB-HEHUIO C
pbIOamMu

BiaxHble npenapaTsl
«3eMHOBOIHEIE)

13 | Kimacc CX0acTBO U pa3nuuus N3yunts 4epThl VYcTaHaBIMBaTG B3aUMOCBA3b BiaxHble mpenapartsl
IIPECMBIKAIOIIU ECH. . CTPOEHUS CUCTEM CTPOEHUSI CHCTEM CTpOEHUs BHYTpEHHUX opraHoB | «lIpecmbikarommecs»
BHYTPEHHHUX OPI'aHOB BHYTPEH-HUX Y CHCTEM OpPraHOB PENTHIINHI, UX

IIPECMBIKAIOLIMXCSA U OpraHoB GyHKIUHI U cpenpl OOUTaHUS.
3eMHO-BOJHBIX. UepThl IIPECM BIKAOLIN XCSI BousBiATE uepThl 60Jee
IPUCIIOCOOIEHHOCTH 10 CPaB-HEHHUIO C BBICOKOM OpraHu3aiuu
IIPECMBIKAIOIIUXCS K 36MHOBO/IHBIMH. IIPECMBIKAIOIIUXCS 110
JKU3HM Ha CyllIe. CPaBHEHHUIO C
Pazmuoxkenne u 3€MHOBOJHBIMU. XapaKTEpU30BaT
pa3BuTHE. 3aBUCUMOCTD b IIPOLIECCHI pa3-
TOJI0OBOr'0 KM3HEHHOI O MHOYEHMSI U pa3BUTHUSA
IIUKJIa OT TEMIIEPATypPHBIX JETEHBIIIEH Y
yCIIOBUM IPECMBIKAIOLIMXCSI.
Hcnonp3oBath
UH(POPMALMOHHBIE PECYPCHI IS
MOArOTOBKY IIPE3€HTa-1UU
IIPOEKTA O TOJOBOM KM3HEHHOM
[IUKJIC PETITUIINI, 3200T€E O
IIOTOMCTBE
14 B3anMocBs3b BHEIHETO N3y4uTts XapaxTepusoBaTh ocodeHHoctd | Yyueno [Itunsl, [lepps
Knacc [Ituner. CTPOEHHUS U B3alMOCBS3b BHEIIIHErO CTPOEHUS NTHLL B NTHILIBL,

MPUCIIOCOOICHHOCTH TITHIL
K on€ry. Tumsl nepees u
ux ¢GyHKIuu. YepTsl
CXOJICTBA U Pa3JINYMs
MOKPOBOB ITHUII U

BHEIIIHETO CTPOEHUS
u
MPUCIIOCOOIEHHOCT
Y NITUI K TONETY

CBSI3M C UX
MPUCITIOCOOIEHHOCTBIO K MOJETY.
OOBACHATH CTPOCHUE U
(hyHKIIMM TTEpbEBOrO MOKPOBA
TeJla MTUIIL. Y CTAHABIIMBATH

MUKpOMpenapaTsl
«ITepps nTuL», ckener
roJyos.




penTUIIUiI.

JlabopatopHas pabora 14.
«BHemHee cTpoeHne
ntuibl. CTpoeHue
nepbeB» M3sMeHenus
CTPOEHUSI CKeJIeTa MTHUIl B
CBSI3M C
MPHUCIIOCOOJIEHHOCTBIO K
nonéry. OcobeHHOCTH
CTPOEHUSI MYCKYJIaTyphl U
e€ ¢pynkuuu. [Ipuanns
CpacTaHHs OTIAEIbHBIX
KOCTel CKelleTa MTHIl.
JlabopaTopHas padora 15.
«CtpoeHue ckenera
TTHIIB

9epTHI CXOJICTBA U PA3TTHMYUS
IIOKPOBOB IITUI] U
penTuwimii.MI3ydats U onuceBaTh
0COOEHHOCTH BHELIHET O
CTPOEHHMSI IITHI] B XOI€
BBITIOJTHEHUS 1a00paTOpHOIA
paboTtsl. CobmoaaTs npaBuiIa
paboThl B KabuHeTe, oopalieHus
¢ 1abOpPaTOPHBIM
000opya0oBaHUEM

15

Kitacc
MiiekomnuTaronume.

Oco0eHHOCTH CTPOCHUS
OMOPHO-ABUTATEIBHON
CUCTEMBI. YPOBEHb
OpraHu3allii HEPBHOMN
CHCTEMBI 110 CPABHEHHUIO C
JPYyTUMU TTO3BOHOYHBIMH.
XapakTepHbIE YEPTHI
CTPOCHHUS
NULIEBAPUTEIIbHON
CUCTEMBI KOIIBITHBIX U
TPBI3YHOB. Y CIIO)KHEHUE
CTpoeHus U QyHKIUN
BHYTPEHHHUX OPI'aHOB.
JlabopaTopHas padora 16.
«Ctpoenue ckemnera
MJIEKOTIM TAFO LX)

N3yuntsb ckener u
BHYTpPEHHEE
CTpOEHUE
MJIEKOITUTAOIINX

OnuchiBaTh XapaKTepHbIC
0COOEHHOCTH CTPOEHUS U
¢byHKUM onop-Ho-
JIBUTATEIbHON CHCTEMBI,
UCTIOJIB3YS TPUMEPHI )KUBOTHBIX
pa3HBIX Cpesl OOUTaHUS.
[IpoBonuTh HaOMIOAEHUS U
(buKcupoBaTh UX Pe3yIbTATHI B
XO0J1€ BBINOJIHEHUS
nabopaTopHOM

paboThl. XapaKTepu30BaTh
0COOEHHOCTH CTPOEHUS CUCTEM
BHYTPEHHHX OPraHOB
MJIEKONUTAIOIIUX 110 CPABHEHUIO
C PeNTUINSIMU.
ApryMeHTHpOBaTh BHIBOJIBI O
IPOrPECCUBHOM Pa3BUTHHI
mutexorTaromux.Cooaro1aTs
npaBuiia paboThl B KaOUHETE,
oOpalieHus ¢ 1ab0paTopHbIM
000pyI0BaHUEM

Brnaxuble nmpenapatbl
«Kpommk», ckenet
MJIEKOMU TAIOIEr O




Bakrepuu, rpu0sl — pa3pymuTeny OpraHuyeckoro BemecTsa. Jinmaitauku — 9 4.

16 | Crpoenue u bakrepuu: ctpoenue u XapakTepu3oBaTh 4 OnuceIBaTh pa3HooO0pa3HbIe PaccmaTpuBanue
JKU3HENIEATEIIbHOCTh YKU3HEIIECATEIbHOCTh. BakT | 0cOOeHHOCTH (hopMbl OaKkTepUaIbHBIX KJIETOK | OAKTEpHl Ha TOTOBBIX
OaxTepuil. 3HaueHue €pUu — NIPUMUTUBHBIE CTpOEHHUs OaKTepHii. Ha PUCYHKE MHUKpOIIpenaparax ¢
OaxkTepuil B mpupose | OAHOKJIETOYHBIE yueOHuKa.Pa3znuuaTh OHATHS: UCIOJIb30BaHUEM
Y JKU3HU YelloBeKa opranusmsl. CTpoeHue «aBTOTPOQBI», «TeTePOTPOPHI», | MUKPOCKOIA.

Oaxrepuil. PasmaoXeHue. «IIPOKAPUOTHI», «IYKAPUOTHI».
OakTepuil neeHueM XapakTepu3oBaTh MPOLECCHI
KJIETKH Ha/Boe. baktepun KHU3HEJCATSITLHOCTH OaKTepHH
KakK camasi ApeBHss Kak rpokapuot.CpaBHUBATH U
IpyIIa OpraHu3MOB. OLIEHUBATh POJIb OaKTepHii-
[Tporecchr aBTOTPO(OB U OAKTEPHIi-
KHU3HEAESITEIbHOCTU rerepoTpoQoB B IPUPOJIE.
6axTepuii. [lonstue 06 Ymenue pabotats C
aBToTpoax u 1a00paTOpHBIM 000PYJOBAHUEM,
rereporpodax, YBEJUYUTENHHBIMU TPUOOPAMHU.
IPOKapHOTaX U

9yKapruoTax

17 | I'pu6sl. OOmIas MHoroobpasue u XapakTepu3oBaTh 5) [loppaznensaTy NUISMOYHBIE ['oToBUTH
XapaKTEePUCTUKA. 3HaueHHNe IpuOOB. CTpOCHHUE rpuOBI Ha MJIACTUHYATHIC U MUKpOIpemnapaT
Muoroo0pazue CrpoeHue nUIsmoYHbIX HDTSITOYHBIX TpyOuaTsie. ONUCHIBATH KYJIBTYPbI
rpuboB. rpu6oB. I1necHeBbie rpuboB. CTPOEHHE MIJIECHEBBIX I'PUOOB 10 | Apoxoken.M3ydars

I'pUOBI, KX UCIOJH30BAHUE
B 3/[paBOOXPAHCHUN
(anTHOMOTHK
MIEHUITUJUINH).
OIHOKJIETOYHBIC TPHOBI
— npoxoku. Mx
WCII0JIb30BaHUE B
XJIEOOTICUCHUH U
TUBOBApCHUHU.
CbennoOHBIC U STOBUTHIC
rpu6sL. [IpaBuna coopa u
ynoTpe0JieHus TpruOOB B
numy. [Tapazutuueckue
rpu6sl. Pons rprboB B
MPUPOJIC U KUZHU

pUCYHKY yueOHnKa.OO0bsACHATH
TEePMHUHBI «aHTUOMOTHK» U
«IeHUIWITNHY. Pacrio3HaBaTh
CbeJOOHBIE U SA0OBUTHIE TPUOBI
Ha Ta0IMIax u pUCyHKax
yueOHMKa. Y4acTBOBAThH B
COBMECTHOM O00CYXJICHUU
npaBui cOOPa U UCIIOIH30BAHUS
rpu6oB.OOBICHITH 3HAUEHUE
rpuOOB ISl YeloBeKa U JJIs
HPUPOJIBI

TIJICCHEBBIE TPUOBI TIO]T
MHUKPOCKOIIOM ITpH
MaJioM YBEJIHMYEHUH Ha
TOTOBBIX
MUKpOIpenapaTax.
DNEeKTPOHHbBIE
TaOIUIIBI U TUTAKATHI.




YCJIOBCKA

Temamuueckoe njianHupoeanue 6 8 knacce

P.1. HacnenctBeHHOCTH, cpena U 00pa3 ®KU3HHU — (PaKTOPHI 30POBbs — 5 4

P.2. IlenocTHOCTH OpraHMu3Ma 4ejioBeKa — OCHOBA €r0 )KU3HEAEATCILHOCTH — S 4.

P.3. OnopHo-nBuratenpHas cucreMa. @U3NUECKOE 3J0POBBE — O 4.
P. 4. Cucremsl xxu3neobecriedenus. QopMupoBaHue KyJIbTypbl 310poBbst — 13 1

P.5. CBs3b opranusma ¢ okpyxkarotiei cpempoii. CEeHCOpHbIE CHCTEMBI — 6 4.

Ne | Tema Conepxanue IleneBas ycranoBka | Komuu | OcHoBHBIE BUABI AesTenbHOCTH | Vcnonb3oBaHue

m/ ypoka €CTBO | OOydJaroImmXxcs Ha o0opyaoBaHUs

I YacoB | YpOKE/BHEYPOUHOM 3aHSTUU

HacnenctBenHocTs, cpefa u 00pa3 xKU3HU — (PaKTOpBI 30pOBBAS yaca

1 Krnerka — CrpoeHue opranusma W3yuuts cTpoenue, | 5 Ha3zpiBath OCHOBHBIE YaCTH Mukpockorn
CTPYKTypHast YeNI0BeKa: KJIETKH, TKaHH, XUMUYECKUH COCTaB kJeTk. ONUChIBaTh PYHKIIHH U poBoii,
eIMHULA OpraHbl, CHCTEMBI OPraHOB. KJIETKH TaK e opranon1oB. OOBACHATH MUKpOIpenapaThl,
Oopranusma MeTozb! H3ydeHUs KUBBIX MPOIIECCHI HOHATHE «(pepMEeHT». nabopaTopHOE

OpPraHu3MOB: HaOJIIO/ICHHUE, KU3HEACSITEIbHOCT Pasznuuate mporecc pocta u obopynoBaHue

U3MEpEHNE, IKCIIEPUMEHT. u nporecc pa3Butus. OnucbBaTh

JlaboparopHas padora 1 MIPOLIECC JACIEHUS KIETKHU.

«JletictBue pepmenTa BoinonHaTe 1abopaTopHBIN

KaTajnas3bl Ha MEPOKCHU]L OIIBIT, HAOIOJATh

BOJIOPOI» MPOUCXONAIINE SIBJICHUS,
(ukcupoBaTh pe3yabTaThl
HaOII0AECHMS, 1€JATh BBIBOJBI.
CobmronaTh npaBuia paboTsl B
KabuHere, o0palleHus ¢
71a00paTOPHBIM 000PYJOBAaHUEM

[{e0CTHOCTH OpraHKU3Ma YeIOBeKa — OCHOBA €ro KU3HEASSITENIbHOCTUD H.

2 | KomnoHeHTbI CrtpoeHue opranusma O60061muUTh U 5 OnpenensaTe NOHATUA: «TKaHb», | MHKpocKon
opraHusma YelioBeKa: KJIETKU, TKaHH, yrIyOuTh 3HAHUS «CUHAIICY, «KHEUPOTJIHSD. 1 (poBoii,
YeJI0BEKa. OpraHbl, CUCTEMBI OPraHOB. YUYAIIMXCS O Pa3HbIX HaspiBaTh TUIIBI M BUJBI TKAHEH | MUKpOIIPENapaThl

MeTo1bI U3ydeHUS )KUBBIX BHJIaX U TUIIOB MO3BOHOYHBIX TKaHeH

OpPraHU3MOB: Ha6J'IIO)IeHI/IC,

TKaHEH YelloBeKa

’KUBOTHBIX.PazanyaTs Pa3HbIC




U3MEpCHHE, YKCIICPUMCHT.
JlabopaTopnas pabora 2.
«Knetku n TkaHu 101
MHUKPOCKOITOM»

BU/JIbI Y TUTTBI TKAHEH.
OnuchIBaTh 0COOEHHOCTH
TKAaHEW pa3HbIX THUIIOB.
Co0Ouro1aTh MpaBuIIa
o0paIeHus: C MUKPOCKOIIOM.
CpaBHUBATH HWILTFOCTPALIUU B
y4eOHHKE C HaTypajJbHBIMU
00beKTamMu. BeIMOTHA T
HaOJIFOIEHHE C TIOMOIIBIO
MUKPOCKOIIA, OMTUCHIBATH
pesyabTaTsl. CoOmroaaTh
npaBuiia paboThl B KaOUHETE,
oOpateHus ¢ JJabopaTopHBIM
000pyI0BaHUEM

OHOpHO-,I[BI/IFaTeHBHaﬂ cucreMa. dusnyeckoe 3I[OpOB]':>e5 gaca

O6miee crpoeHne
ckeneta. OceBoi
CKeNeT
CtpoeHue, cocTaB
Y COCIMHEHUE
KOCTEH.
JlaGopaTopHas
pabora 3.
«Ctpoenue
KOCTHOU
TkaHu»Jlabopatop
Has pabora 4.
«CocraB KOCTE»

Ornopa u JBUKEHUE.
OnopHo-ABUTaTeIbHAs
cucremMa. Merozabl u3ydeHus
JKUBBIX OPraHU3MOB:
HaOII0ICHHE, U3MEPECHHE,
skcriepuMeHT. Ckener
rojoBsl U TyJoBuia. Ckener
KoHeuHocTel. CTpoeHue
CK€JIeTa MOsICOB
KOHEYHOCTEH, BEpXHEHN U
HUKHEW KOHEYHOCTEN.
Ckener KOHEYHOCTEM.
Crpoenue ckeiera mosicoB
KOHEYHOCTEH, BEPXHEHN U
HIDKHEN KoHeyHocTen. JI.P.
5. «MccnenoBanue cTpoeHus
IJIEYEBOr 0 1105Cay

N3y4uuth cTpOeHUE,
COCTaB U THUIIbI
COEJIMHEHUS
Kocren. M3yunts
CTpOEHUE U
0COOEHHOCTH
CKeJleTa roJ0Bbl U
TYJIOBUIIA

3

HasreiBaTh yacTu ckeleTa.
OnuceiBaTh (YHKIIMH CKEJIETA.
OnuceiBaTh CTPOEHUE
TpyOUaThIX KOCTEH U CTpOeHUE
cyctaBa.PackpbiBaTh 3HaUEHUE
HAJIKOCTHHIIBI, XPSIIIA,
CYCTaBHOW CyMKH, T'y0UaTOro
BEIIIECTBA, KOCTHOMO3TOBOM
MOJIOCTH, KEJITOr0 KOCTHOIO
Mo3ra. OObICHATh 3HAUCHHE
COCTaBHBIX KOMITOHEHTOB
KOCTHOM TKaHU.BEITOIHATH
1a060paTOPHBIC OMBITHI,
(ukcupoBath. ONKUCHIBATH C
MTOMOIIbIO WILTIOCTPALIUU B
yuyeOHHKE CTPOCHHUE uepera.
HaspiBaTth oTH€EIIBI
ITO3BOHOYHMKA U YaCTU
Mo3BOHKA. PackpbIBaTh 3HaueHHE
yacteil mo3BoHKa. OOBACHATH
CBSI3b MKy CTPOCHUEM U
(yHKIIMSIMH TTO3BOHOYHHUKA,

Pa6ota ¢ mynsxkom
«CxeJeT ueaoBeKay
DJNEeKTPOHHbIE
TAOIULBI U TLIAKATEI




rpyAa-

HoM kieTku. Ha3eBaTh yacTn
CBOOOJIHBIX KOHEUHOCTEH U
ITOSICOB
KOHEUYHOCTEeH. O ChIBATh C
TTOMOIIIBIO UIJUTIOCTPAIIUN B
yuyeOHMKE CTPOCHHE CKeJleTa
KOHEYHOCTeN. PackpsiBaTh
MPUYHUHY Pa3IHYUsl B CTPOCHUHU
nosica HI>KHUX KOHEYHOCTEH y
MY>KUYUH U KEHIIVH. BBISBISATH
0COOEHHOCTH CTPOEHUS CKeleTa
KOHEYHOCTEH B X011¢e
HaOIIOICHHS HATYPaIbHBIX
00BEKTOB

MpelieuHas
cucrema. Ctpoenue

U QYHKLHN MBILIII.
Pa0OoTa Ml

Ormnopa 1 JBUKEHHE.
OnopHo-ABUTaTeIbHas
cucrema. MeToapl U3ydeHus
’KUBBIX OPraHU3MOB:
HaOJII0IeHNEe, U3MEpEHHE,
sKcrepuMeHT. [IpakTuueckas
pabora: «M3ydenune
PACIION0KEHHSI MBIIIII]
T'OJIOBBI»

PackpbITh CBSI3b
GYHKIIUU U
CTPOEHHS, a TAK)KE
pa3 Ui MEeXIY
TIaAKUMH U
CKEJIETHBIMU
MBIIIIA-MU
YyernoBeKa.

PackpriBaTh CBSI3b QYHKITMH U
CTPOEHUS HA IPUMEPE pa3INUUIl
MEXIY TJIATKUMH U CKEJICTHBIMU
MBIIIAMHA, MUMHAYE€CKUMHU 1
JKEBATEIbHBIMH MBIIIIAMHU.
OnuchIBaTh ¢ TOMOIIBIO
WUTIOCTPAUK B yaeOHHKE
CTPOCHHE CKEJIETHON MBIIIILIBL.

Muxkpockon
undpoBoi,
MUKpOTpenapaThl
MBIIIIEYHON TKaHH.
DIIEKTpOHHBIE
tabmuiel. [udposas
JTabopatopus 1Mo
¢busnonoruu (1aT4uK
CHJIOMED)

Cucrembl xxu3Heobecnedenus. DopmMupos

aHue KyJbTYypbl 310poBbs 13 4.

Crpoenue
CepIEYHO-
COCYJUCTOMN
CHCTEMBI

Tpancnopr BemecTs.
Buyrpennss cpena
OopraHu3ma, 3HaueHue eé
nocrossHcTBa. KpoBeHOCHas
U muMQaTudecKas CUCTEMBI.
Kposs. JIumda. Meroabt
U3YUYCHHUS KHUBBIX
OpraHu3MOB: HAaOJIOICHHE,
U3MEpEHHUE,
skcepumMeHT.JlabopaTopHast
pabota 6. «CpaBHeHHE
KPOBH Y€JIOBEKA C KPOBBIO

N3yunts
BHYTPEHHIOIO Cpely
OopraHu3Ma
YyeloBeKa, eé
CTpPOEHHE, COCTaB U

GyHKIMH.

1

OrnpenensiTe MOHSATHSA:
«romeocTasy, «popMeHHbIE
3JIEMEHTHI KPOBHY, «IIJIa3May,
«aHTUTEH,
«aHTUTeN0».O0BICHITH CBSI3b
MEXI1y TKAaHEBOH JKUIKOCTHIO,
auM@oH U 1m1a3Moil KpoBU B
opranusMe. OnucrIBaTh
¢byukuun kpoBu.Ha3biBaTh
(YHKIMH SPUTPOIIUTOB,
TPOMOOILIUTOB, JTEHKOIIMTOB.
OnuceiBaTh BKJIAJ PYyCCKOU

Muxkpockon
MuxkpockoniuppoBoii,
MUKpOIpenapaTsl




JATYIIKA»

HAYK{ B Pa3BUTHE MEIULIUHBI.
OnuceIBaTh ¢ TOMOUIBIO
WITIOCTpalui B yueOHUKeE
IpOoIeCC CBEPTHIBAHUS KPOBU H
(arouuTo3. BeITOIHATH
n1abopaTopHbIe HAOMIOICHUS C
TIOMOIIHE0 MUKPOCKOTIA,
(UKCHPOBATh PE3yIbTATHI
HaOJIFOICHHIA, 1e1aTh BBIBOJBI.
CobmonaTh npaBuia padboTsl B
kaOuHere, oOpamieHus ¢
1a00paTOPHBIM 000PYAOBaHUEM

JIBr>KeHHE KpOBU
0 COCYZAaM.

Tpancnopt BenecTs.
Kposenocnas u
nuMQaTHUecKas CUCTEMBI.
KpoBsinoe naBnenue u
nynbCc. MeToabl u3y4eHus
JKUBBIX OPraHU3MOB:
HaOII0ICHHE, U3MEPECHHE,
skcnepuMeHT. [IpakTnyeckas
pabota 2.«OnpenencHue
YCC, ckopocTu KpOBOTOKa»,
3. «MccnenoBanue
pedIeKTOPHOrO MPUTOKA
KPOBH K MBIIIILIAM,
BKJIFOUMBIIMMCS B paboTy»
JU/p 7. «Onpenenenue
MUHYTHOr'0 00bEMa
KpOBOOOpAIICHUS
KOCBEHHBIM METOJIOM B
MOKOE U Mmociie GU3U4eCKon
Harpy3ku» M3mepeHue
apTepuabHOTO JaBJICHUS.
Onpenenenue
CHCTOJIMYECKOT O U
MHUHYTHOT'O 00bEMOB KPOBH
pacyeTHBIM METOJIOM

N3yunTs npudnHbI
JBUKEHHUS KPOBH 110
cocyziaM.

OnuceiBaTh ¢ IOMOIIBIO
WITIOCTpaluil B ydeOHUKe
CTpOEHHE Cep/ilia U MpolLiecC
CepIEYHBIX

cokpaiennit. CpaBHUBaTh BUbI
KPOBEHOCHBIX CO-CYZIOB MEXY
co60i.OnuceIBaTh CTpOEHHE
KPYroB KpOBOOOpAILIEHHUS.
[Tonnmats paziuuue B
UCIOJIb30BaHUU
IPUJIAraTenbHOro
«apTepruaibHbIN»
IPUMEHUTENBHO K BUY KPOBU U
K cocyJaM

Hudposas
nabopaTopus 1o

buznonoruu (IaTIuK
4CC)




Perynanus KpoBenocnas u N3yuuts padoty PackpbiBaTh nonATHA: [Mu¢posas
KpoBooOpalieHus: | muMdaTuyecKasi CUCTEMBI. cepaua ot «TPEHUPOBOYHBIN 3D PexT», nabopaTopus 1o
[Tpenynpexxnenue | Bpen tabakokypeHus. du3nyecKkux «(hyHKUIHOHANBHAS TPOOaY, buznosorun
3aboneBaHuit MeTtozas! n3ydeHus KUBBIX Harpy3oK u «JaBALIAsl IOBA3Ka», GKIYyT» (apTepuanbHOro
Cep/lla M COCY/IOB. | OPraHU3MOB: HAOJIIOJICHHUE, BIIMSTHUSI OOBACHATH BaXXHOCTb JIaBJICHNUSA)
U3MEpEHNE, IKCIEPUMEHT HEraTUBHBIX CHCTEMAaTUYECKUX (PH3UUECKUX
[TpaxkTueckas padota 4. ¢dakTopos Harpy3o0kK 1151 HOpMaJbHOT O
«Jloka3aTesnbCcTBO Bpeaa OKpYXaro-11en COCTOsIHMS cepana. Paznmmyath
TaOaKOKYPEHUS» cpenbl MPU3HAKYU Pa3IMYHBIX BHI0B
KpOBOTEUYECHUI. AHAJIN3UPOBATH
1 00001maTh nHpOpMaLIUIO O
HOBPEX/ICHUSAX OPraHOB
KPOBEHOCHOW CHUCTEMBI U
npuéMax OKa3zaHus MEePBOU
IIOMOIIIY B XOZ€ NMPOJOJIKEHUS
paboThI Ha/l TOTOBBIM IIPOEKTOM
«Kypchl nepBoii momouy s
HIKOJIbHUKOBY
O60061eHue VYxpenneHue 310poBbs. Bocnuranue Pasznuuate nmpusHaku pasnmuuHbix | [{udposas
Biusinue Bmusinue puznaeckux OepexHOTO BHUJIOB KPOBOTEUEHUH. nabopaTopus 1Mo
busnuecKux yIpaXHEHUH Ha OpraHbl U OTHOILIEHUS K OnuceIBaTh ¢ MOMOUIBIO ¢dusmonoruu (JaTyuK
YIPaKHEHUH Ha CHUCTEMBI OPraHoB. MeToasl | CBOEMY 310POBBIO, winoctpanuii B yaeonuke mepsl | YCC u apTepranbHOro
CepAeUHo- M3YYEHUS KUBBIX IPUBUTHE UHTEpPECA OKa3aHUs MEpBOI MOMOIIHU B JlaBJICHUS
COCYIUCTYIO OpPraHu3MOB: HaOIIOICHHUE, K U3Y4YEHUIO 3aBUCHUMOCTH OT BHJIa
CUCTEMY U3MEPEHUE, IKCIIEPUMEHT. npeamera KPOBOTEUEHUs. BBINOIHATH

[TpakTuyeckas padora 5.
«DyHKIHOHAJIbHAS
CEpAEYHO-COCYAUCTas
npoba»

OIBIT — OPaTh
(yHKIMOHAIBbHYIO MTPO0Y;
(bUKCHPOBATH PE3YIbTATHI;
IPOBOMTH BBIYUCIICHUS U
JIeNaTh OLIEHKY COCTOSTHHS
cepAla o pe3yJsibTaTtaM OIbITa.
CoOiro1aTh MpaBuiia paboThHI B
kaOuHeTe, oOpalieHus ¢
71a00paTOPHBIM 000PYIOBAHUEM.
AnHanu3upoBaTh 1 0000111aTh
UH(OPMAITUIO O TTOBPEXKACHUAX
OpPraHOB KPOBEHOCHOW CHCTEMBI




Y IprEMax OKa3aHMs MepBOU
MOMOIIH B XOJ1€ MPOJAOJLKEHUS
paboThI Ha/I TOTOBBIM TPOEKTOM
«Kypchl iepBoi moMouu JJjis
ITKOJIbHUKOB)

9 Crpoenue u [pixanue. JlpIxarenpHas N3yuuts cTpocHUE OnuceIBaTh CTPOEHUE JTETKUX [Mudposas
dbyHKkIMK opraHoB | cucteMa. ['a3000MeH B JIETKUX U MEXaHU3M yenoBeka. OOBACHATH nabopaTopus 1o
JIBIXaHHS NErKUX B TKaHSIX. MeToIb ra3zoo0OMeHa. MPEUMYIIECTBA AJIbBEOJSIPHOTO | KOJIOTUH (JATUUK

W3YYCHUS KHUBBIX CTpOEHHUS JETKUX IO CPABHEHUIO | OKHUCHU yTIIepoa,
OpPraHu3MOB: HaOIO/ICHHUE, CO CTPOEHHEM JIETKUX Y KHCIIOpoAa,
U3MEpEeHHue, npeAcTaBUTeNeH Ipyrux BJIQ)KHOCTH)
skcrepuMeHT.JlabopaTopHas KJIACCOB MO3BOHOYHBIX
pabota 8. «Cocras JKUBOTHBIX. PackpbIBaTh poiib
BJBIXaEMOI'0 U BBIILIXaEMOI'0O reMoryio0nHa B ra3000MeHeE.
BO3IyXa» BoinonHaTe nabopaTopHbIi

OIIBIT, JIENaTh BHIBOJI T1O

pe3ynbTatam omnbita. Cobmonath

npaBuiia paboThl B KaOUHETE,

obparieHus ¢ 1abopaTopHbIM

00opyaoBaHUEM

10 | JIsrxaTrenbHbIC Hprxanue. J{pixatenpHas CdopmupoBaTh OnucekiBaTh QYHKIIT [Hudposas
JIBUKCHHUSL. cuctema. Bpen 3HaHUSA O nuadparmbl.Ha3zpBaTh opranel, | abopaTopus 1o
bone3nu opraHos TabakoKypeHus. MeTosl MEXaHHU3Me y4acTBYIOIIME B MPOIECCe buznonoruu (IaTInK
JIBIXaHHS W3YUYCHUS )KUBBIX JIBIXaTeIBHBIX IBIXaHUsL. BBITOTHATE YaCTOTHI IBIXaHUS)

OpraHu3MOB: HaOIIO/IEHHUE, JBHKEHUN, 1a00paTOpHBIN OonbIT Ha roToBoi | L{udposas
U3MEpeHUe, IKCIEPUMEHT. pa3BUBATH MOHSATHE (MM M3rOTOBJIEHHOM nabopaTopus 1o
JlabopaTopnas pabora 9. «ra3000MeH». CaMOCTOSTENIHO) MOJIETIH, 9KOJIOTHH (TaTYUK

«/IpIxaTenbHble IBUKEHUS
10.«M3mepenne oobeMa
I'PYIHOM KIIETKH Yy 4eJIOBEKa
TIPH IBIXaHUNY

11.«Kak mpoBepuTh
caTypauuio B JIOMalIHUX
ycnoBusix» Perynsius
nbIxanus. ['uruena opraHnos
IeIXaHus. 3a001eBaHus
Opra-HOBJIBIXaHUS U UX

HaOI0JaTh IPOUCX OIS INE
SIBJICHUSI ¥ OITUCBIBATH MPOI[ECCHI
BJ0Xa U BbIioxa. Cobmonate
npaBuiia paboThl B KaOUHETE,
oOpalieHus ¢ JIabopaToOpHbIM
obopynoBanuem PackpriBaTh
HOHATHE «OKU3HEHHAs: EMKOCTh
AErkux». OOBSICHAITH CyTh
OIacCHOCTHU 3a00JIeBaHuUs
TPUIITIOM, TyOepKyn&30M JIErKUX,

OKHCH YTJIepo/ia)
nabopaTopus 1o
¢busnonoruu (IaTInK
YaCTOTHI JIBIXaHUS)




peaynpexIeHHe.
Wnpexnuonubie
3a00JIeBaHUs U MEPhl UX
npodunakTiku. Bpen
TaOaKOKYpEHHUS.
[TpakTuueckas pabota 6.
«Omnpenenenne
3aMbIJICHHOCTH BO3IyXa»

pakom Ji€rkux. HazpiBaTh
(akTophl, CIOCOOCTBYIOIINE
3apaKEHUI0 TyOEpKyIE30M JIEr-
kux. HazpiBaTh Mephl,
CHIKAIOLIUE BEPOSITHOCTD
3apakeHus1 OOJIC3HIMM,
neperaBaeMbIMH Yepe3
BO3ayX.PackpbiBaTh criocod
UCI0JIb30BaHus (hrrooporpaduu
JUTSL TMAaTHOCTUKH MTAaTOT €HHBIX
W3MEHEHUH B JIETKUX.
OOBACHATH BAXKHOCTh TUTHEHBI
MMOMEIIEHUN U AbIXaTEIbHOU
TUMHACTUKH TSI 31[0POBbS
yenoBeka. [I[poBoauTh OMBIT,
(buKCcUpOBATH Pe3yIbTATHI U
JIeNIaTh BBIBOJ IO pe3yJibTaTaM
omnbiTa. Cobo1aTh MpaBuiia
paboTHI B KabMHeTe, 0OpalieHus
¢ TabopaTOPHBIM
00opynoBaHNEM

11 | O6meH BemiecTs. IInranue. [Inmesapenue. N3yunts 3HaueHue Onpenenars NOHATHE ONEeKTpOHHBIE
IInranue. IInmeBapuTenbHas CUCTEMA. | U CTPOCHHE «mumeBapenuey. OnuceBaTh € | TAOJIUIIBI U MIJTAKATHIL.
[InmeBapenue MeTobl U3y4eHUs )KUBBIX pa3IUYHBIX OPraHOB MOMOIIBIO WIUTFOCTPAIUi B [Mudposas

OpraHu3MOB: HaOJIIO/ICHHUE, NULIEBAapPEHUS. yueOHHKE CTpOCHUE nabopaTopus 1o
U3MEpPEHNE, IKCIIEPUMEHT. NULIEBAPUTEIILHON CUCTEMBI. sKoJioruu (natuuk pH)
[TpakTueckas padota 7. HasbiBaTh GyHKIMH pa3IUyHBIX
«Onpenenenue OpPraHoOB MHIIEBAPEHHUS.
MECTOIOJIOKEHUS CIFOHHBIX HaspiBaTh MecTa BriageHus
Kees» NULIEBAPUTENIbHBIX JKEJE3 B
MUITEBAPUTEIBHBI
TPaKT.BBINOIHATH ONBIT,
CpPaBHHUBATb PE3YJIbTATHI
HaOJIIOICHHSI C OTMCAaHUEM B
yueOHHKe
12 | IlumeBapeHue B [Tutanue. [TumeBapenue. PackpeiBaTh PackpbiBaTh QyHKIIMH CITFOHBI. [udporas

pOTOBOﬁ ITOJIOCTH.

IInmeBapurenpHas cucrTeMa.

(bYHKIMU CIIFOHBI U

OnuceIBaTh CTPOCHUC

nabopaTopus Mo




J/p 8
«Pacmenienue

MCTOI[I)I HN3YYCHHS JKUBBIX
OpraHu3MOB: HaOIIIOICHHE,

KETyI0YHOTO COKa
JUTSL TIporecca

JKETyI0YHOM cTeHKu. Ha3piBaTh
AKTUBHbIC BEIIECTBA,

9KOJIOTHH (JaTYUK

pH))

BEILIECTB B POTOBOM | U3MEPEHUE, IKCIIEPUMEHT. NUIIEBAPCHUS JIEUCTBYIOIIME HA MMHUILEBOMN
TIOJIOCTH JlabGopaTopHas padora 12. KOMOK B XEJyJIKE, U UX
N3yueHnne KucioTHO- ¢byHkuun. BeImomHATh
IIEJI0YHOro OanaHca 1a00paTOPHBIE OIBITHI,
MUIIEBBIX TPOIYKTOBY HaOJI0JaTh TPOUCXOSIINE
13. «/lelictBue GpepMeHTOB SBJICHUS U JI€JaTh BHIBOJ 11O
CIIIOHBI Ha Kpaxman, pe3ysibTaTaM HaOII0ACHUH.
14. «[lelictBue pepmeHTOB CobmonaTh npaBuia padboTsl B
JKEITYJJOYHOT0 COKa Ha OesKu kaOuHere, oOpamieHus ¢
1a00paTOPHBIM 000PYAOBaHUEM
13 | OOmen BemectB 1 | PanmonanbpHOE nmuTaHue. YcTaHOBUTH OnpenensaTs MOHATUSA [Mu¢posas
SHEPrHUH . HopwMsl 1 pesxuM nuTanus. 3aBUCUMOCTh «OCHOBHOH 00MeH», «001unit naboparopus 1o
Buramunsl MeTobl U3y4eHUS )KUBBIX MEX1Yy TUIIOM oOMmen».CpaBHUBATH OPraHU3M buznonoruu (JaT4nK
OpPraHu3MOB: HaOIIO/ICHNUE, JesITeIbHOCTH Yeo- B3pOCIIOro U peb&HKa 1o YacTOThI JIbIXaHUS,
n3mepenue. [Ipakruueckas BEKa U HOpMaMH MOKa3aTeNsiM OCHOBHOT'O 4CC,
paborta 8. «Onpenenenue MUTaHUsA, Yepe3 ooMeHa. OOBICHATH apTepuabHOTO
TPEHUPOBAHHOCTH OCHOBHBI€ MTOHSTHS: 3aBUCHUMOCTb MEXIY THIIOM JTaBJICHU)
OpraHusma Io «OCHOBHOM 00OMEHY, NeSITENIbHOCTHU YeJIOBeKa U
byHKIIMOHATBHON TIPOOe» «o01uit OOMEHY. HOopMaMu nutanus. [IpoBoauThb
OLIEHUBaHUE TPEHUPOBAHHOCTH
OpraHu3ma ¢ HIOMOUIbIO
(YyHKIMOHATIBHOU TTPOOBI,
(bukcupoBath pe3yabTaThl U
JIeN1aTh BBIBOJI, CPAaBHUBAS
AKCIEPUMEHTAJIbHBIE JAHHBIE C
ATaJIOHHBIMU
14 | Ponb kOXU B Ponb koxu B PackpsiBaTh poib KnaccudummpoBats npuauHbI Hudposas

TEPMOPET YJIALHH

TEPMOPET yJISILIH.
3akamuBanue. OkazaHue
MepBOI TOMOIIU IIPH
TENJIOBOM U COJTHEUHOM
yaapax

JLP 15. «Onpenenenne
KOYKHO-COCYAMCTON pEaKI[UU
(Meton nepMmorpaduzma)»

KOXXU B
TEPMOPET YJIALINH.
OnuceiBaTh
MPUEMBI TIEPBOU
MOMOIIH TPU
TEIJIOBOM H
COJIHEYHOM YJape.

3a0oneBanuii koxxu. Ha3piBaTh
IPU3HAKU 0KOTra, OOMOPOKEHUS
KOkH. ONUCBIBATH MEPHI,
pUMEHSIEMbIE TPU 0XKOTax,
oOMopoxkeHusax.OnuchIBaTh
CUMIITOMBI CTPUTYIIETO JININAS,
yecoTku. Ha3pBaTh MephI
npopuIakTHKH WH(EKITMOHHBIX

nabopaTopus 1o
(U3HONOTHUU JAaTIUK
TEMIIEPaTyphl U
BJIQXKHOCTH)




KOKHBIX
3a0oneBanuil.OnpenensiTs
MOHITHE KTEPMOPETYIISLIUS.
OnuceIBaTh CBOMCTBA KOXKH,
ITO3BOJIAIOLIIME €1 BBIIOJHATh
(GyHKIHIO Oprana
TepMoperyisiuun. PackpeiBath
3HAYCHUE 3aKAJTUBAHMS JIJIS
opranusma .OnuChIBaTh BUIBI
3aKaJMBAOIIUX ITPOIEAYP.
HaspiBaTh npu3HaKu TEMIOBOTO
yzaapa, COJIHEYHOT O
ynapa.OnuceiBaTh MPUEMBI
NEpBOI MOMOIIY IPU TEIIOBOM
ylape, COJHEYHOM

yaape. AHaIu3upoBaTh U
00001maTe nHPOPMAIHIO O
HAPYIIECHUSX TEPMOPETYJIISIUH,
MNOBPEKICHUAX KOXKH U MPpUEMAX
OKa3aHus MEePBOM MOMOIIH B
XOJIe 3aBepIIeHHS paOOThI HAJ|
npoekToM «Kypchl mepBoit
MTOMOIITH JIJISL TKOJTbHUKOBY

CasI3b opranusma c okpyxaroiuei cpenoil. CeHcopHble cUCTeMBbl 6 4acoB
15 | ABTOHOMHBIMH HeiporymopansHas Wzyuuts cTpoerne | 6 HasbiBaTh 0coOenHocTH paboTsl | Lludposas
OT/IeJ1 HEPBHOM peryJsius HpoIeccoB U 3HaUCHHE aBTOHOMHOI'O OT/IeJla HEPBHOM nabopartopus 1o
CHCTEMBI. KU3HEIESTEIbHOCTU aBTOHOMHOM cucrembl.Pa3zanuats ¢ momouipo | GU3UOJIOTUU JaTYUK
HeiiporymopaiipHa | opraHusma. HEPBHOW CHCTEMBI. WUTIOCTPALIUU B yUeOHHKE apTepuaIbHOrO
S peryJisus. JlaGopartopHas pabdota 16. CUMIIATUYECKUI U napa- JaBjeHus (mysbca)

CoMaTu4yecKkuii u
BereTaTUBHBIN
OT/€JIbI HEPBHOMU
CHCTEMBI

«O11eHKa BEreTaTuBHOM
PEaKTUBHOCTH aBTOHOMHOM
HEPBHOM CHCTEMBI

CUMITATHYCCKHUM ITOTOTICIIbI
ABTOHOMHOI'O OT/I€JIa HEPBHOMN
CHCTEMBI 110 0OCOOECHHOCTSIM
crpoenus.Paznuuarh
MapacuMIaTHYECKUI U
CUMITATHYCCKHUM ITOTOTACIBI ITO
0COOCHHOCTSM BJIMSIHUS HA
BHYTpeHHHE Opranbl. OObICHATH




Ha IIPUMEpE PEaKLUU Ha CTPECC
COI'JIaCOBAaHHOCTb Pa0OTHI JKeNe3
BHYTPEHHEN CEKpELNH U
OT/IEJIOB HEPBHOU CHUCTEMBI,
paznuuue

MEXy HEPBHOM U I'yMOPaJIbHOMN
perymsuei mo ooemMy
XapakTepy BO3JIEHCTBUS HA
OpraHu3M. BBIMONHATE OMBIT,
Ha0JII0JaTh IPOUCX O E
IPOLIECCHl U CPAaBHUBATH
MOJIYYE€HHBIE PE3YJIHTATHI OMbITA
C 0KHJIaeMbIMH (OMHCAHHBIMU B
TEKCTE Y4eOHUKa)




P.1. Opranusm — 13 4.

Temamuueckoe njaarnupoeanue 6 9 Knacce

P.2. buonenos. Dxocucrema -214

Ne | Tema Conepxxanue LeneBas ycranoBka | Komnu | OcHOBHBIE BUBI AesATebHOCTH | Mcnonp3oBanne

i/ ypoka €CTBO | OOydYarommXxcs Ha o0opyaoBaHUs

I 4acoB | YpOKE/BHEYPOUHOM 3aHSTUU

Opraamsm — 13 4.

1 | PasamHOXeHUE U I'maBHBIE CBOMCTBA YrinyOuts u 13 Boiensats u 06061math Hudposoit Mukpockon
pa3BUTHE pacTeHui: aBTOTPO(HOCTS, 00001aTh CYIIECTBEHHbBIE MMPU3HAKU Y TOTOBBIE
OpraHH3MOB. HECIOCOOHOCTh K aKTHB- CYILIIECTBEHHbIE pacTeHui U pacTUTENbHOM MUKpOI penapaThl,
PacturenbHbIil HOMY NEPEABUKEHHUIO, NpU-3HAKU KJIETKU. XapaKTepU30BaTh nabopaTopHoOe
OpraHu3m pa3MelleHne OCHOBHBIX pacTeHuil u 0COOEHHOCTH ITPOLIECCOB obopynoBaHue s
JKuBOoTHBII qacTel — KOpHS U nobera — | pacTUTENbHOM KU3ZHEJEATECIIbHOCTH PACTCHUIM: | IIPUTOTOBJICHUS
OpraHu3M U €ro B JIBYX pa3HbIX CpeJax. KJIETKH. NUTaHUsA, AbIXaHUs, BPEMEHHBIX
0COOEHHOCTH. Oco0eHHOCTH pacTUTENbHON | BoiaenuTs u ¢dorocunTe3a, MHUKPOIIPENapaToB

KJIETKH: PUHAIJIEKHOCTh K | 0000IIUTH pa3MHOkeHus.CpaBHUBATh BrnaxuHbie npenapatsl
AYKapuoTaM, HaJIM41e CYLIECTBEHHbIE 3HayEHHE MOJIOBOrO U KUBOTHBIX Pa3JIMUHBIX

KJIETOYHOM CTCHKH, IIJTACTH/I
Y KPYIHBIX BaKyOJIECH.
CriocoObI pa3MHOXKEHUS
pacTEeHHUil: TOJI0BOE U
oecnonoe. OcobeHHOCTH
MTOJIOBOT'O

pa3MHOKeHus. TUIbI
0ecIoI0ro pa3MHOKCHHUS:
BEreTaTUBHOE, CIIOPaMH,
JIEJICHHEM KJIETKU HaJIBOE

IIPU3HAKHU CTPOCHUS
U IIPOLIECCOB
KU3HEAESTEIbHOCT
Y )KUBOTHBIX

6ecrio0ro cnocodoB
pPa3MHOXEHUS pacTEHUH, J1eN1aTh
BBIBO/Ibl HA OCHOBE CPaBHEHMSI.
OOBACHATH POJIb Pa3THYHBIX
pacTeHUil B )KU3HU YEIOBEKA.
[IpuBOINUTH IPUMEPHI
MCIOJIb30BaHUS YEJIOBEKOM
pa3HBIX COCOO0B Pa3MHOKEHUS
pPacTEHHI1 B XO351CTBE U B
npupoje Beinenste u 0600maTh

THUIIOB




Oco0eHHOCTH JKUBOTHBIX
OpPraHU3MOB:
MIPUHAJICKHOCTD K
AyKapHOTaM,
rerepoTpo(HOCTD,
CIIOCOOHOCTH K aKTUBHOMY
nepeaBUKeHN0, 3a-00Ta 0
MOTOMCTBE, TOCTPOIKa
Xuuil (THE3, HOP).
JleneHnne )KUBOTHEIX II0
cnoco0aM JOOBIBaHUS IIHIIHN:
pacTUTEIHHOSTHBIC,
XHIIHBIE, TApa3uTHIECKUE,
MaIaJIbIIUKH, BCESTHBIC

CYILIECTBEHHBIC TPU3HAKHI
CTPOEHHMS U MPOILIECCOB
JKU3HEIESTENLHOCTH
>kuBOTHBIX. Ha0mronarte u
OITMCEIBATh NOBEJEHUE
JKUBOTHBIX.Ha3bIBaTh
KOHKPETHBIE TPUMEPHI
Pa3TUYHBIX TUKUX )KHBOTHBIX H
HanOoJee pacrpoCTpaHEHHBIX
JIOMAIIHU X JKMBOTHBIX.
OOBIACHATH POJIb PA3ITMUHBIX
JKMBOTHBIX B JKU3HHU

YesioBeKa. XapakTepru30BaTh
CIOCOOBI MU TAHMS, PACCEIICHUS,
nepeKUBaHUS
HEOJIAarONMPUSTHBIX YCIOBUN U
MOCTPOMKH KHUJIUIIL )KUBOTHBIMHU

buornenos. Dxocucrema

-21y

DKOJIOTHYECKHE Cpenpl )KM3HU OPraHU3MOB Hate 10 BrigensaTs u xapakTepu3oBaTh Hudposas
bakTophl U UX Ha 3emiie: BoAHas, XapaKTEepPUCTUKY CYLIECTBEHHbIE PU3HAKU cpefl | TabopaTopus Mo
JeiicTBue Ha IIOYBEHHAs, OPraHU3MEHHAsl. | OCHOBHBIM CpeliaM *u3HU Ha 3emuie. Ha3piBaTh 9KOJIOTUH (TaTYUK
OpraHu3M. VYcnoBus )KM3HU OPraHU3MOB | JKU3HU XapaKTepHbIE IPU3HAKU MYTHOCTH, BJIQ)KHOCTH,
B pa3HbIX cpenax. OpraHu3MoB — oOuTaTenen pH, yrnekucioro ra-3a
DKosoruueckue GakTophl: 9THUX Cpex U KUCJIOPOAA)
abuotudeckue, OMOTHYECKHE KHU3HU.XapaKTepU30BaTh YEPThI
Y aHTPOIIOT €HHBIE Ha36MHO- IPUCIIOCOOIEHHOCTH
BO3/yIIHas, OpPraHu3MOB K Cpesie uxX
obutanus. PacrosHaBath u
XapaKTepu30BaTh
9KOJIOTMY €CKUE (PaKTOPBI Cpe/ibl
Bmusine O60061eHue panee BoisiButh ocHOBHBEIE | 11 BrigensaTs u xapakTepu3oBaTh Hudposas
IIPUPOJHBIX M3Yy4EHHOr0 MaTepHaa. IKOJIOTUYECKUE IPU-YHHBI 3KOJOTMYECKUX nmaboparopus 1o
dakTopoB Ha OTHoOIIEHHE YeTIOBeKa K poOIeMBbI npobiiem B Ouocdepe. 9KOJIOTHH (JaTYUK
OpraHu3M IPUPOJIE B UCTOPUHU ouocdepsl. [Iporno3upoBaTh MOCNEACTBUSA | BIAXKHOCTHU, yIJje-
4eJI0BeKa. yenoBeyecTBa. [Ipobiaembl [TpoBecTH OlEHKY UCTOUICHHUS IPUPOJIHBIX KHCJIOTO rasza




ounocdepsr: ucromeHue
NPUPOIHBIX PECYpPCOB,
3arps3HeHue, COKpalieHe
OMOJIOrNYECKOro
pa3HooOpa3us. Pemenne
HKOJIOTMYECKUX MPoOIeM
O6uocdepsl: palluoOHaIbHOE
UCIOJIb30BaHUE PECYPCOB,
OXpaHa MpUPOJIbI, Bce-ob1iee
9KOJIOTUYECKOE 00pa3oBaHUE
HaCEeJICHHUS.

JlaboparopHas pabora
«O1neHka KayecTa
OKPYKaroIIel Cpeabl»

KayecTBa OKpYXKaro-
1Ieil cpepl.

PECYPCOB U COKpALICHUSI
OHMOJIOrMYECKOro pasHoo0pasusl.
OO6cyx/1aTh Ha KOHKPETHBIX
nprUMepax dKOJIOTUYECKUE
poOIeMBbI CBOETO PErmoHa U
ouocdeps! B

1EIOM. ApryMEHTHUPOBATh
HEOOXOIUMOCTD 3aIIUThI
OKPYXaroIlIe Cpepl,
CO0JII01eHNS TTPaBUII
OTHOILIEHHS K )KUBOU M HEXXUBOU
npupoze. BersBisaTe u
OLIEHUBATH CTEMEHb 3arps3HEHUs
noMenieHuii. DuKcupoBaTh
pe3yNbTaThl HAOMIOIEHUN 1
nenath BeIBOJbL. Co0M01aTh
npaBuiia paboThl B KaOUHETE,
obparieHus ¢ 1abopaTopHbIM
o0opyioBaHNEM

Y KHCIIOPOA)




Temamuueckoe naanupoeanue ¢ 10-11 knaccax

P.1. ITonxozas! k u3ydenuto Ouonorun —4 u.
P.2. Ctpoenue u ¢pyHnkuunu kiaerku. PasmHoxxenue u passutue — 10 u.

P.3. OcHOBHBIE 3aKOHOMEPHOCTH HACJIECTBEHHOCTH UMU3MEHYMBOCTH— S Y.
P.4.ITpuknanHele HaNpaBIeHUs U3y4E€HUS HACTIECTBEHHOCTH U H3MEHYMBOCTH -4 4.
P.5.Okonoruueckue 3aKOHOMEPHOCTH - 4 4.
P.6. Mukpo- 1 Makpo3BoJIroLUs- 3

P.7 IlpoucxoxieHrue U HICTOPUYECKOe pa3BUTHE )KU3HU Ha 3emiie. AHTpororeHe3. MecTto yenoBeka B 6uochepe-4u.

Ne | Tema Conepxanue IleneBas ycranoBka | Komnu | OcHOBHBIE BUABI AesATenbHOCTH | Mcnone3oBaHue
i/ ypoka €CTBO | OOydJaroImMXcs Ha o0opyoBaHUs
| JacoOB | YPOKE/BHEYPOUHOM 3aHSTHU
ITonxozas! kK u3ydyeHuto 6uonoruu 4 gyaca
1 benku. Ctpoenue JI. p. 1. Ponb ¢pepMeHTOB B Beisicauts ycnoBus | 2 OnpenensitoT akTUBHOCTh JlaTuuk onTr4ecKkoi
0enKOBBIX MOJIEKYT | kieTkeJlabopaTopHas pabota | aKTUBHOCTH MEPOKCHU/Ia3bl CIFOHBI, U3MEPSIOT | TUIOTHOCTH
2 «3yuenue bepMeHTOB OINTUYECKYIO MJIOTHOCTb
(bepMeHTaTUBHOM pacTBOpoM
AKTUBHOCTHU CJIFOHBI»
2 | HykmienHoBeie JlaGoparopHas pabora 3. [onyunts npenapar | 2 [IpuroroBienue romorenara Hatuuk pH
KHUCJOTBHI. «Brplnenenue 1 o4ynucTKa ouninenHoi JJHK oOpa3sia, 00paboTka
Anenosunatpudocd | JJHK u3 kineTok pacreHu JIETEepPreHTaMM, OCaXJCHUE
OpHasi KMCJIOTa HYKJIEOIIPOTEU10B, OUUCTKA
JIHK
Crpoenue u pyHkiuu kinetku. Pasmuoxxenue u pazsutuell u.
3 Crpoenue knetok | JI. p. 4. CTpoeHue KieTok Hab6monate 2 [IpuroroBnenue Mukponpena- Muxkpockon, Habop

JYKapHOT.

JYKapuoT: paCTEHHUIA,

I1J1a3MOJIN3 U

para, 00paboTKa peaKTHBaMH,

JUIsL IpEeNapupoBaHus




[MuTonnazma.

JKUBOTHBIX, rpu6oB. JI. p. 3.

JCIJIa3MOJIM3 B

paboTa ¢ MUKPOCKOIIOM

JlaTunK BIAKHOCTHU

[Tnazmatuueckas JIBM>KEeHME IIUTOTIIA3MbI KJIETKE l'oToBsiT mpenapatel, U3MEPSAIOT | BO3IyXa
MeMOpaHa. JlabopaTtopnas pabora 5 Jokazatb 00BEKTHI, pa0OTAIOT C JATYUKOM,
«[Inazmonu3 u Aenna3Moian3 | 3aBUCUMOCTb 00pabaThIBAIOT PE3yIbTATHI
B PACTUTEIBHOMN KIETKE» Typropa ot OTIbITA
JlaGopaTopHas pabota 6 WHTEHCUBHOCTHU CobuparoT yCTaHOBKY JJIst
«BnustHue ocMoca Ha Typ- OCMOTHYECKHUX OTbITa, PA0OTAIOT C TaTYUKOM,
TOPHOE COCTOSTHUE KIJIETOK» MIPOIIECCOB 00pabaThIBAIOT PE3yJILTATHI
JlabopaTopnas pabora 7 BrisicHUTh poib OTIBITA
«CpaBHeHue 1M(PPy3MOHHON | KyTHUKYJIbl U IPOOKHU
CIIOCOOHOCTH KJIETOYHOM B 3aILIUTE OT
MeMOpaHbI U KJIETOUHOM MCIIAPEHUS BOJIBI C
000JIOUKI MOBEPXHOCTH
KOpHEH U KITyOH e
dorocunres Ypok Ne 2 «I"a3oBbie Jloka3ath Ha0mronaror JaTtuuku kuciaopoja,
a¢pdexThl poTocuHTE3a» BBIJICIICHUC JIEMOHCTPAIMOHHBIH OIBIT, pH
JlabopartopHas pabora 8. KHUCIOPOAa | 3apUCOBBIBAIOT CXEMY
«Omnpenenenue MOTJIONIEHUE YCTaHOBKH, QUKCHUPYIOT X0/ U
WHTEHCUBHOCTH TTpoIecca YTJIEKHUCIIOTO Ta3a pe3yabTaThl onbita. CoOuparoT
¢duKcanuy yriiekuciaoro raza | npu oTocuHTE3E. YCTAHOBKY JUJIS OMBITA,
KJIETKaMH BOJIOPOCITH BrissBuTh nporecc U3MEPAIOT MOKa3aTeNu CPebl,
XITOPEILTBI» dukcamn (OUKCUPYIOT U aHAM3HPYIOT
YTJIEKHUCIIOTO Ta3a pe3yIbTaThl
BOJHBIM pacTEHUEM
o casury pH
DHepreTHyecKuii JlabopartopHas pabota 9. JlokazaTb CobuparoT ycTaHOBKY, JlaTuuk Temnepartypsl,

OOMEH B KJIETKE

«Brigenenue YTJICKHCIIOT O
rasa u TCIJIOThbI

YIJICKHUCIIOTO Ira3a u
TCIIJIO-THI ITPpH

paboTaroT ¢ JaTYNKAMH,
00pabaThIBaIOT PE3yJIbTATHI

pH

JPOAOKEBBIMH KJIETKAMH MPH | CIUPTOBOM OTIBITa

OpOXKEHUN» OpokeHuu
Crpoenue u JlabopaTopnas pabora 10. Onucath [IpuroraBivBarOT BpEMEHHbIE Muxkpockorn, Habop
byHKIIUN «[ToBenenne XpoMOCOM MpPU | UBMEHEHUS MUKPOIpEnaparhl, U3y4aroT UX MHUKpONpenaparTos,
KJIETOYHOTI'O /ipa. | MHUTOTUYECKOM JICJICHUH B XpOMOCOMHOTO 110JT MUKPOKCOIIOM, Habop 115
Muro3. Meito3 KJIETKaX PaCTEHUI» anmnapara Ipu 00pabaThIBAIOT Pe3yIbTAThI MperapupoOBaHus

JlaboparopHas pabora 11.
«IloBeneHne XpoMOCOM IpH
MEHOTHYECKOM JIeJICHUH B

MHUTO3€ U MENO03€E

HaOJIIO IEHU




‘ KJIETKaX paCTCHHM»

OcHOBHBIE 3aKOHOMCPHOCTHU HACICACTBCHHOCTUHU U3SMCHUYNUBOCTHU 54,

3aKOHOMEpPHOCTH JlabopaTopHas pabora 12 Hayuutbcs 5 [IpuroraBnuBarOT BpeMEHHbIE Mukpockorn, Habop
HacleACcTBeHHOCTH | «BHemHee crpoeHue pacro3HaBaTh MUKpOIpernapaTsl, H3y4aloT UX | A7 penapupOBaHUS
. 3akoHbl MeHzens | MOJUTEHHBIX XPOMOCOM deHoTUnNUECKHE 0]l MUKPOCKOIIOM,
KOMa-pOB-3BOHIIOB» IIPU3HAKH HA 00pabaThIBaIOT PE3yIbTaThl
JlabopaTopnas pabora 13 HaTypaJbHBIX HaOTIOICHU
«OnpeneneHne reHoTuna npenaparax u N3y4daroT moa MUKpPOCKOIIOM
IJIOI0BOM MYIIKH OIpeNEeNsATh BO3- IIOCTOSIHHBIE MUKPOIIPENaparsl,
Jp0o30(HIIBI IO (HEHOTUTTY MO>KHBIE T€HOTUIIBI paboTaroT ¢ N300paKEHUSI-MU,
OpraHu3ma Io ero 00pabaThIBAIOT Pe3yIbTaThI
benoTuy HaOJI0 ICHUI
[TpukiagHble HATPABIEHUS H3yUEHUS] HACJIEACTBEHHOCTH U U3BMEHYUBOCTHU -4 4.
[Monynsiuust — nay | Jlabopartopnas pabora 1 ONBITHBIM ITyTEM 4 Pabora c Onankamu, biank ydeTa ckopocTu
OpraHu3MeHHas «OrnpeneneHne HOPMbI BBISIBUTH HOPMY BBINOJIHEHUE ICH CTBUIA Ha MIPOU3BOJIbHOM
KHUBas CUCTEMA. peakIiy Mpu3HaKa Ha peakuu Mpu3HaKa BpEMsi, pacueThl Ha peaKIuu, CeKyHI0Mep
dopma pUMepe CKOPOCTU Paccunrtath yacToTy KaJbKyIATOPE
CYLIECTBOBAHMUS MIPOU3BOJIbHBIX IBUKCHUID) BCTPEYAEMOCTHU
BHJIA JlabopaTopHas pabora 2 ajuternen u
«PacyeT gacToThI TE€HOTHUIIOB
BCTPEYAEMOCTH ajljieNel u HOMNYJIALNN
T€HOTHUIIOB B IOMYJISILIMM»
DKOJIOrMuecKre 3aKOHOMEPHOCTH - 4 u.
JeiictBue JlaGopartopHas pabota Ne 3 BoisiBUTH 4 CoOuparoT ycTaHOBKY, Jatuuku kuciopoaa,
9KOJIOTUYECKUX «OnpeneneHue cuibl du3ngecKux paboTaroT ¢ JaTYUKaMH, pH, xsnopua-1noHoB,
(akTopoB Ha BO3EHCTBUS SKOJOIMYECKUX | MEXaHMU3M IIpaBUia 00pabaThIBalOT PE3yJIbTaThI OCBEILEHHOCTH,
OpraHu3m (bakTo-poB» Annena OIbITA TEMIIEPaTypHl,
JlaGopaTopHas pabora 4 BrisiBuTh Hab6mronaror OTHOCHUTENBHOU
«Jloka3aTenbCcTBO bu3nyeckux JIEMOHCTPAIIMOHHBIN OMBIT, BJIQXKHOCTHU
bu3nyecKkoro MexaHmu3Ma MEXaHU3M IpaBuia 3apUCOBBIBAIOT CXEMY
npaBuia AJeHay beprmana YCTaHOBKHU, (GUKCUPYIOT X0 U
JlabopaTtopnas pabora 5 pe3yabTaThl OMBITA
«JlokazaTencTBo
(U3HYECKOro MEXaHH3Ma
npaBwia beprmana»
MHKpO- 1 MaKpO3BOJIIOLIUS - 3
‘ ArpOo3sKOCHCTEMBI ’ JlaGopatopHas pabota 6 ‘ Onpenenuth ‘ 3 ‘ ColuparoT ycTaHOBKY, ‘ JlaT4MK HUTPAT-UOHOB




«O1eHka coepxaHus
HUTPATOB B PACTCHUSIX)»

coziepKaHue
HUTPATOB B
IPOAYKTaX MUTAHUS

paboTarT C JaTYMKAMH,
00pabaThIBaOT PE3yIbTAaThI
OIIbITa

[Iponcxox1eHue 1 HCTOPUYECKOE Pa3BUTHE )KU3HU HA 3eMJIe.

AnTtpomnorene3. Mecto uenoBeka B Ouochepe- 4 4.

buochepa —
riobanbpHas
IKOJIOTUIECKAs
crcTeMa

«[TapuukoBsiit 3¢ dekT u
ry100a1bHOE MOTEIICHUEe»

JlokazaTh CBSI3b
MapHUKOBOTO
adekTa ¢
rJ100aJIbHBIM
MOTEILICHU €M

4

Ha6monator
JIEMOHCTPAMOHHBINA ONBIT,
3apUCOBBIBAIOT CXEMY
YCTaHOBKHU, QUKCUPYIOT X0 U
pE3yJIbTaThl OMbITA.

Jatuuku kucnoposa,
pH Jlatunk
TEMIIEPATypPbl
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