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ean u 3apaun
* peanu3aiys OCHOBHBIX 00IIe00pa30BaTeIbHBIX MPOTPAMM IO YU4eOHBIM MpeIMeTaM
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH, B TOM YHCJIE B PAMKaX BHEYPOUHOH JesTEIbHOCTH
00ydJaromuxcs;
* pa3paboTKa U pearu3alys pa3HOYPOBHEBBIX JOMOTHUTEIBHBIX 00111€00pa30BaTEIbHbIX
IPOrpaMM €CTECTBEHHO-HAYYHON HANpPaBJIECHHOCTH, a TAK)KE UHBIX MPOTpamMM, B TOM YHUCIIE B
KAHUKYJSIPHBIN NIEPUOL;
* BOBJICUCHHE yYalIUXCA U MeJarOrH4ecKuX paOOTHUKOB B MPOEKTHYIO JAESITENbHOCTD;
* OpraHu3anus BHEY4eOHO! AeATENIbHOCTH B KAaHUKYIISIPHBINA TIEpUO/I, pa3padoTKa U peanu3aris
COOTBETCTBYIOIIUX 00pa30BaTEIbHBIX MPOTPaMM, B TOM YHUCIIE IS Jarepeii, OpraHu30BaHHBIX
00pa30BaTebHBIMU OPTraHU3ALUSIMU B KAHUKYJISIPHBIN TIEPUOT;
* MOBBIIIEHNE TPOGECCHOHATILHOTO MAaCTEPCTBA MEAArOTHYECKUX PAaOOTHUKOB IIEHTPA,
peanu3yomux OCHOBHBIE U JOMIOJHUTENIbHBIE 00111e00pa3oBaTebHbIe porpammbl. Co3anue
neHTpa «Touka pocta» nmpeamnoaaraeT pa3BuTHe 00pa3oBaTeIbHON HHPPACTPYKTYPHI
0011eo0pa3oBaTeIbHON OpraHU3aIii, B TOM YHCJIEe OCHAIIEHUE 00I11e00pa3oBaTeIbHON
OpraHHU3aIHH:
* 000pyIOBaHNEM, CPEICTBAMH 00YyUEHUS U BOCIIUTAHUS [T U3yUeHHs (B TOM YHUCIIe
AKCTIEPUMEHTAIBHOTO) MTPEAMETOB, KypCOB, JUCITUILINH (MOIyJIeH) €CTECTBEHHO-HAYIHON
HaNpaBJICHHOCTH MPH peau3allii OCHOBHBIX 0011e00pa30BaTeIbHBIX IPOrPaMM U
JOTIOTHUTEIBHBIX 00I11€00pa30BaTENbHBIX IPOTPAMM, B TOM YHCIIE AJIs PACILIUPEHHS CO-
nepKaHus yuyeOHBIX npeaMeToB «Pusnkay, «Xumusy», «buonorus»;
* 000pyI0BaHHEM, CpPEICTBAMU OOYUEHHUS U BOCIIUTAHUS Ul peau3allii IporpaMmm
JIOTIOJTHUTEIILHOTO 00pa30BaHUsl €CTECTBEHHO-HAYUYHOM HANPaBICHHOCTEH;
* KOMITBIOTEPHBIM U UHBIM 000PYOBaHUEM.

Konnenuust coBpeMeHHOr0 00pa30BaHus MOAPa3yMEBAET, YTO B Y4€OHOM IKCIIEPUMEHTE
BEIYLLYIO POJIb JOJDKEH 3aHATh CAMOCTOSTENbHBIN UCCIIEN0BATENBCKUN YUEHUYECKUI
skcriepuMeHT. COBpEMEHHBIE HKCIIEPUMEHTAIbHbIE NCCIICAOBAHUS 110 OMOJIOTHH YK€ TPYIHO
NpeCTaBUTh 0€3 UCTI0IB30BaHUS HE TOJIBKO aHAIIOTOBBIX, HO U U(POBBIX U3MEPUTEIBHBIX
npudopoB. B deaepansHoM rocyaapcTBeHHOM oOpazoBatenbHoM ctanaapre (OI'OC)
IPOMMCAHO, YTO OJHUM M3 YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUM, IPUOOPETAEMBIX YUALTUMHUCS
JIOJDKHO CTaTh YMEHHUE «IIPOBEAEHUS OIBITOB, POCTHIX IKCIIEPUMEHTAIBHBIX UCCIIEI0BaHUH,
HPAMBIX ¥ KOCBEHHBIX U3MEPEHUI C UCTIOIb30BAHUEM aHAIOTOBBIX U HUPPOBBIX
U3MEPUTENBHBIX MPU-00pPOBY». YUeOHBIH 3KCIIEPUMEHT 110 OMOJIOTHH, IPOBOIUMBIN Ha
TPaJUIIMOHHOM 000pYAOBaHUH, O€3 MPUMEHEHUs HU(POBBIX J1a00paTOpuil, HE MOXKET
MO3BOJIUTH B IIOJIHOM MEpe PEIINTh BCE 3aJa4l B COBPEMEHHOM IIKOJIE. DTO CBS3aHO C PSAAOM
IPUYUH:

* TPAJUIMOHHOE IIKOJIBHOE 000pYI0BAHNE U3-3a OTPAaHUYCHHS TEXHUUYECKUX BO3MOXKHOCTEH HE
HO3BOJISIET IPOBOIUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEIOBAHNUS;

* JUINTEJIBHOCTh IIPOBEIEHHs OMOJIOrMYECKUX UCCIEeI0BaHUN HE BCerjaa

* COIIACYETCs C JUINTENBHOCTBIO YUEOHBIX 3aHATHH;

* BO3MOKHOCTB TIPOBE/ICHHS] MHOTUX MCCIICI0OBAaHHI OrpaHNYMBAETCS TPEOOBAHUSAMU TEX-HUKU
6e3omacHocTH U ap. Ludposas nadopaTopHst MOJIHOCTHIO MEHIET METOAUKY U COJIEpKaHHE
HKCIIEPUMEHTAIBHOM IESTEIHHOCTH U PEIIaeT BhIIIeTIepeYrciIeHHbIe pooaemsl. Lnpokuii
CHEKTp JaTYMKOB MO3BOJISIIOT YUAIIUMCS 3HAKOMUTBCS ¢ TapaMeTpaMH OHMOJIOrHYECKOTO
9KCHEPUMEHTA HE TOJIBKO Ha KAYECTBEHHOM, HO U Ha KOJIMYECTBEHHOM ypoBHe. Lludpoas
1abopaTopus MO3BOJISAET BECTH UIUTENIbHBIN SKCIIEPUMEHT J1aXe B OTCYTCTBUHU
9KCHEPUMEHTATOpa, a YaCTOTa UX U3MEPEHHUH HEMOBIACTHA YEJIOBEYECKOMY BOCTIpUATHIO. B
nporecce GOpMUPOBAHUS IKCIEPUMEHTAIBHBIX YMEHUH YUEHUK 00y4aeTcsl IPeICTaBIIATh



nH(popMaIro 00 UCCIIeIOBAHUH B YETHIPEX BUJIAX:
*B Bep6aan0M: OMUCBIBATH SKCIICPUMCHT, CO3/1aBaTh CJIOBCCHYIO MOJICJIb SKCIICPUMCHTA,
q)HKCI/IpOBaTI: BHHUMAaHHUC Ha U3MCPACMBIX BCINYNHAX, TCPMHUHOJIOTHUH,
* B TAaOJMYHOM: 3aITOJTHATH TAOIUIIBI TaHHBIX, JIEKAIMX B OCHOBE MOCTPOCHUS I'pauKOB (IIpu
3TOM Y YYalMXCsl BO3HUKAET NIEPBUYHOE MIPEJICTABICHHE O MacIiTabax BEJTHYNH);
* B rpa)iueCcKOM: CTPOUTH IPaGUKH 1O TAOJUIHBIM JTAHHBIM, YTO JaET BOZMOXHOCTB TIEpe-Xoa
K BBIJIBIDKCHHIO TUIIOTE3 O XapaKTepe 3aBUCMOCTH MEXK/Ty BETMYMHAMH (TIPH TOM YUUTEb
MOKA3bIBACT MPEUMYIICCTBO B BU3yaIN3alliy 3aBUCUMOCTEH MEX Ty BEIIMYNHA-MH, HATJISATHOCTh
Y1 MHOTOMEPHOCTB); B BUJIC MAaTEMaTUYCCKHX YPABHCHUM: JaBaTh MATEMAaTHICCKOE OTIMCAHHE
B3aMMOCBSI3H BEJIMYHMH, MATEMATHYECKOE 0000IIECHHE.
* (hopMupoBaHHEe HCCIIEAOBATENECKUX YMEHUHN YUAIIUXCSsl, KOTOPBIE BBIPAYKAIOTCS B CIIETYIONINX
JIENUCTBUAX:

1. ompenenenue npooIeMsl;
. IOCTAaHOBKA MCCIIC0BATEIHCKOM 3a1auu
. TUTAHMUPOBAHKE PEIICHUS 33]1a4H;
. IOCTPOEHUE MOJICIIEH;
. BBIIBIDKEHHE THITOTE3;
. OKCIIEPUMEHTAbHAS TIPOBEPKA TUTIOTE3;
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. AHAJIN3 JAaHHBIX SKCIICPUMCHTOB HUJIN Ha6JIIOILCHI/II>'I;

o¢]

. hopMyIHpOBaHUE BHIBOJIOB.

B ocHOBY 00pa3oBaTeNbHOM MPOrpaMMBbl 3aJI05KEHO IPUMEHEHHE IIU(POBBIX JT1a00paTOpUil.
Temaruka npeyioKeHHbIX SKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OIMBITOB, COOTBETCTBYET
CTPYKType IpUMEpHOI 00pa30BaTEIbHON MPOTrpaMMbl IO OUOJIOTHH, COACPKAHHUIO
denepanbHOTO TocyaapcTBEHHOTO oOpaszoBarenbHoro ctanaapra (PI'OC) ocHOBHOTO 00IIIETO
oOpa3oBaHwus.

Ha 6a3e nientpa «Touka pocta» oGecrieunBaeTcs peaau3aus o0pa3oBaTeIbHbIX MPOTPaMM
€CTECTBEHHO-HAYYHOW U TEXHOJOTMYECKON HaNpaBIeHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUU
¢ TpeOOBaHUAMU 3aKOHOAATENBCTBA B c(hepe 0Opa3oBaHus U ¢ yYETOM pEKOMEHIAUN
®enepanbHOTO onepaTopa yuebHoro npenmeta «buonorus». O6pazoBaTenbHas mporpaMmma
NO3BOJIIET MHTETPUPOBATH PEATU3YEMBIE 31€Ch MOAXOAbI, CTPYKTYPY U COAEPKAHUE NPU
opranuzaiuu o0ydeHust ouosnoruu B 5—11 Kkimaccax, BEICTpOeH-HOM Ha 0a3e J1iro60oro u3
JIOCTYITHBIX yueOHO-MeToandeckux komiuiekcoB (YMK).Mcnons3oBanne 060pynoBanust IieHTpa
«Touka poctay» npu peanuzaunu gaHHou OII mo3BossieT co3aaTh yCIOBUS:

* ISl paCIIMPEHUS COAEPKAHUS IKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHus;
* IS TIOBBIIIEHUS I03HABATEILHON aKTUBHOCTH O0YYAIOIINUXCS B €CTECTBEHHO-HAYYHOM
o0JacTy;
* U Pa3BUTHA JUYHOCTH peOeHKa B mporuecce 00yuyeHHus OMOIO0ruH, ero cnocoOHoCTe,
(opMHpOBAHHUS U YIOBJIETBOPEHHSI COIIMATIBHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;
* U151 pabOThI ¢ OIapEHHBIMU IIKOJIbHUKAMHU, OPraHU3alMy UX PAa3BUTHA B Pa3IMUHBIX 0071acTIX
00pa3oBaTeNbHON, TBOPUECKON esATeIbHOCTH. [IpuMensis mudpoBbie 1abopaTopun Ha YpoKax
OHMOJIOTUH, YYalHecs] CMOTYT BBIMOJIHUTh MHOKECTBO JIAOOPATOPHBIX pabOT U IKCIIEPUMEHTOB
0 MPOTrpaMMe OCHOBHOM IIKOJIBI.

buoaorus pacrenuii: /J[pixanue J1ucTheB. [pixanue kopHeit. llormonienrne Boabl KOpHIAMU
pactenuii. KopaeBoe nasnenue. Mcnapenue Boasl pacteHussMH. PoTocuHTE3. [[pIXaHne CEMSH.
YcnoBus npopactanus ceMsiH. TernontoOuBEIE U X0JI0I0CTORKHUE PACTCHUS.

3oosiorus: M3yueHne oqHOKIETOUHBIX )KUBOTHBIX. V3yueHne BHEIIHETO CTPOEHUS



JOKIEBOTO YepBsl, HAOIIOICHHE 32 €r0 NePEIBMKEHIEM U PEaKIUsIMU Ha BHEILTHUE
pasapaxenusi. MI3yueHue cTpoeHHs MOJITFOCKOB IO BJIQXKHBIM Ipernapatam. M3zyuenue
MHOT000pa3usl YWICHHUCTOHOTUX 10 KOJUIEKIUSAM. V3yueHne cTpoeHus poIi0 MO BIaKHBIM
npenapatam. 3ydenne crpoenus ntuil. M3ydeHne cTpoeHus: MICKOMUTAONIUX 0 BIAYKHBIM
npenapatam. BogHbie )kUBOTHBIE. TEIIOKPOBHBIC U XOJIOJHOKPOBHBIE )KUBOTHBIC

YenoBek u ero 310poBbe: M3yuenue kpooobparienus. Peakius CCC Ha 103UpOBaHHYIO
Harpy3ky. 3aBUCUMOCTb MEXy Harpy3Koi U YpOBHEM dHEpreTrudeckoro ooMena. ['az0o00MeH B
nérkux. Mexanusm nérounoro npixanus. Peaknus JIC Ha ¢usnueckyro Harpy3ky. JKusHeHHas
EMKOCTb JIeTKUX. BolaenuTenbHast, pIxaTeabHas 1 TEPMOPETYISATOpHAS (PYHKIIMS KOXKH.
JeiicTBue GpepMeHTOB Ha CyOCTpaT Ha mpuMepe Katajassl. [[pucnoco6ieHHOCTh OpraHu3MOB K
cpene oOuTaHus.

O0wmas 6uoorus: Jleiictere pepMeHTOB Ha cyOCcTpaT Ha mpUMepe KaTtanasbl. Paznoxenue
H202. Bnusaue pH cpensl Ha akTUBHOCTD (hepMeHTOB. DaKTOPhI, BAUAIONINE HA CKOPOCTh
npoiiecca porocunTesa. M3ydeHne KIETOK U TKaHEH pacTeHHUI W )KUBOTHBIX Ha TOTOBBIX
MUKpOIIpenaparax 1 ux onucanue. BolisiBieHrne U3MEHUUBOCTH Y OpraHu3MoB. BoisiBeHue
MIPUCTIOCOOJICHUI Y OPTaHU3MOB K cpesie 00uTaHus (Ha KOHKPETHBIX TPUMeEpax).

B o6pazoBatenbHO mporpamme 10-11 KaccoB mpeacTaBieHbl CICIYIONINE Pa3IeIibl:

1. Knerka

2. Pa3amMHOXeEHHE U pa3BUTHE OPTaHU3MOB

3. OCHOBBI I'€HETUKH U CEJIEKIIUNA

4. Bun

5. DKOCUCTEMBI

bronornueckoe HaOMIOACHUE M DKCIIEPUMEHT ITPOBOATCS B popMe 1abopaTopHBIX padboT
U IeMOHCTpaluii. JleMOHCTpaIIMOHHBIN SKCIIEPUMEHT NMPOBOJUTCS B CIAEAYIOIIUX CIydasx: a)
UMerolIeecs B HaJTMYUU KOJIHMYECTBO MPUOOPOB U MUGPOBBIX JaTYUKOB HE MO3BOJISET
OpraHW30BaTh MHANBUAYATBHYIO, TAPHYIO WK TPYIIIIOBYIO TAOOPATOPHYIO paboTy; 0)
IKCIIEPUMEHT UMEET HEOOIBIITYIO MPOIOJKUTEIILHOCTD U CJIOKHOCTh U BXOJHUT B CTPYKTYPY

ypoKa.

Oco0eHHOCTH coepKaAHUS CTPYKTYPHBIX KOMIIOHEHTOB pado4eil NporpaMmabl 1o
OuoJiorum B 5—9 Kiaccax ¢ ucnosgab30BaHueM 000pyaoBaHus HeHTpa «Touka pocray

Ilnanupyemblie pe3yabTaThbl 00y4eHus no Kypcey «buosorus . 5—9 kiace» .
[IpeameTHBIE PE3YNBTATHI:

1) bopMupoBaHHEe IEHHOCTHOTO OTHOIIICHUS K KUBOW MPUPOE, K COOCTBEHHOMY
OpraHu3My; MOHUMaHKE POJIM OMONIOTHH B OPMUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTHUHBI MUPA;

2) yMeHHE MIPUMEHSITh CUCTEMY OMOJIOTUYECKUX 3HAHUN: PACKPBIBAThH CYITHOCTh KUBOTO,
Ha3bIBaTh OTJINYMS )KMBOT'O OT HEXKUBOI'O, IEPEUYHCIIATh OCHOBHBIE 3aKOHOMEPHOCTH
OopraHusanuu, GyHKIHOHUPOBAHUS OOBEKTOB, SBJICHUI, IPOLIECCOB KUBOW MIPHUPOIBI,
3BOJIIOLMOHHOTO Pa3BUTHSI OPrAaHMYECKOTO MUPA B €r0 €IMHCTBE C HE)KUBOUW NPUPOION;
c(OpMHUPOBAHHOCTH MPECTABICHUIN O COBPEMEHHOMN TE€OPUH IBOJIIOIIMHA U OCHOBHBIX
CBU/JIETEIILCTBAX HBOJIIOIUY;

3) Ba/ieHue OCHOBaMHU MOHSATUIHOTO arnmapara u HayqHOTo s3bIKa OMOJIOTHH:
UCIIOJIb30BAHNUE U3YyYEHHBIX TEPMUHOB, IIOHATUHI, TEOPUH, 3aKOHOB U 3aKOHOMEPHOCTEN IS
00BsicHEHUST HAOTIOJAaeMBIX OMOJIOTUYECKUX OOBEKTOB, IBJICHHU U TIPOIECCOB;



4) MOHUMaHKE CTIOCOOOB MOJyUYEeHUsI OMOTOTHIECKUX 3HAHWM, HAIIMUNE OTIhITa
UCTIOJIb30BAaHUS METOI0B OMOJIOTHH C IEIIbI0 H3yUEeHHUS KHUBBIX 00BEKTOB, OMOTIOTHIECKUX
SIBIICHU 1 MPOLIECCOB: HAOJIOACHNE, ONIMCAHUE, TPOBEICHUE HECIOKHBIX OMOJIOTHYECKUX
OTIBITOB M 9KCIIEPUMEHTOB, B TOM YHCJI€ C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB
U UTHCTPYMEHTOB;

5) yMeHue XxapakTepu30BaTh OCHOBHBIE TPYIIIBI OPTaHU3MOB B CUCTEME OPTaHUYECKOTO
Mupa (B TOM YHUCJIE BUPYCHI, OaKTEPHUH, PACTEHUS, TPUOBI, )KUBOTHBIE): CTPOCHHUE, TPOIECCHI
KU3HEJEATEIIbHOCTH, UX MPOUCXOXKICHHE, 3HAYCHUE B PUPOJIE U KUZHU YEJIOBEKA;

6) yMeHue oOBSICHATH MOJI0KEHUE YEIOBEKa B CUCTEME OPTaHUYECKOTO MHUPA, €To
IPOMCXOXKACHUE, CXOCTBA M OTJINYHS YEeJIOBEKA OT )KMBOTHBIX, XapaKTEPH30BaTh CTPOECHHUE U
IPOIIECCHI KU3HEIEATSTILHOCTH OpraHu3Ma 4eJIoBeKa, €ro MprCcrioco0JIeHHOCTh K pa3InyHbIM
HKOJIOTHUECKUM (PaKTOpaM;

7) yMEHUE ONHCHIBATh KIETKH, TKAHU, OPTaHbl, CHCTEMBI OPTaHOB U XapaKTepU30BaTh
BakHeiIIne OMOIOrHYecKHe MPOLIECCHl B OpraHM3Max pacTeHU, )KUBOTHBIX U YEJIOBEKa;

8) copMHUPOBAaHHOCTD MPEICTABICHUI O B3aUMOCBSI3U HACJIEIOBaHHS TOTOMCTBOM
MPU3HAKOB OT POAUTENHCKUX (GOPM C OpraHu3anueil KJIeTKU, HATMYUeM B Hell XpOMOCOM Kak
HOCUTEJIeH HacaenCTBeHHOM nH(opMaIu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIEIOBaHUS
MPU3HAKOB;

9) copMHUpPOBaHHOCTH TPEACTABICHUI 00 OCHOBHBIX (PAKTOPAX OKPYKAIOLIEH CpeIbl, NX
POJIH B KHU3HEAEATEILHOCTH M HBOJIIOIMH OPTaHU3MOB; IPEACTaBICHUE 00 aHTPOIIOT€HHOM
daxTope;

10) chopMHpOBaHHOCTH MPEACTaBICHUI 00 SKOCHCTEMAax M 3HaUY€HUH OMOpa3HOOOpa3us; O
[JI00ANBHBIX AKOJIOTUYECKUX MPOOIeMax, CTOSIIMX Iepe]] YeT0BEYECTBOM U CIIOCOOax ux
MPEOAOJICHHUS;

11) ymenue pemaTth yaeOHbIE 3a1a4l OMOJIOTHYECKOTO COIEPKAHUS, B TOM YHCIIS
BBISIBJISITh IPUYMHHO-CIICICTBEHHbIE CBSI3U, IPOBOJAUTH PACcU€Thl, A€JaTh BBIBOAbI HA OCHOBaHHUH
MOJTyYEHHBIX PE3YyIbTATOB;

12) ymeHue co3faBarh U IPUMEHSTh CIOBECHbIE U TpapuyecKre MOJIENHN sl OObSICHEHUS
CTPOEHUS )KUBBIX CHCTEM, SBJICHUN U MPOLIECCOB )KUBOI MPHPOJIBI;

13) moHrMaHue BKJIaZa POCCUUCKUX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE OMOJIOTUYECKUX
HaykK;

14) BnajieHre HaBBIKaMU PaOOTHI ¢ HHGOpMaIHei OMOIOTUYECKOTO COACPIKAHNUS,
MPEICTaBICHHON B pa3Hoi (popme (B BUE TEKCTa, TAOJIMYHBIX JAHHBIX, CXeM, TPadUKOB,
JMarpaMm, MOJIENeH, n300paxeHu ), KpUTHIECKOTO aHaIM3a HH(OPMAITUU U OIICHKHU €¢
JIOCTOBEPHOCTH;

15) ymeHue miuaHupoBaTh O] pyKOBOJICTBOM HACTaBHUKA U MPOBOAUTH ydeOHOE
UCCIICIOBAaHUE WIIM TIPOCKTHYIO paboTy B 00J1aCTH OMOJIOTHHU; C YI€TOM HAMEUCHHOH LIeIH
dbopMynupoBaTh MpodIeMy, TUIIOTE3Y, CTABUTH 33/1a4H, BRIOMPATh aJICKBATHBIC METOIBI TSI UX
perienus, GopMyIUpOBaTh BHIBOABL; MyOIMYHO MPEACTABIATH NOTy4YEeHHBIE PE3YIbTAThI;

16) ymMeHHEe HHTETPUPOBATh OMOJOTUYECKHUE 3HAHUS CO 3HAHUSAMHM JIPYTUX YICOHBIX
PEIMETOB;

17) chopMHpPOBaHHOCTH OCHOB DKOJIOTHYECKON TPAMOTHOCTH: OCO3HAHUE HEOOXOIUMOCTH
JIeCTBUH IO COXpaHEHUIO OMOPa3HOOOpa3Us M OXpaHe MPUPOIHBIX IKOCUCTEM, COXPAHEHHUIO U
YKPEIUICHUIO 3J0POBbs YEJIOBEKA; YMEHUE BHIOMPATh LIEJI€BbIE YCTAHOBKH B CBOMX JCUCTBUSIX U
MOCTYIKAaX 110 OTHOIICHHUIO K )KMBOH MPHUPOJIE, CBOEMY 310POBBIO U 3/I0POBBIO OKPYKAIOIIUX



18) ymeHue ucToiib30BaTh MPHOOPETCHHBIC 3HAHUS M HABBIKU IS 37J0POBOTO 00pasa
KHU3HH, COATAHCHPOBAHHOTO MUTAHUS U (PU3NUECKON aKTUBHOCTH; HETIPUATHE BPEITHBIX
NPUBBIUEK U 3aBUCUMOCTEH; YMEHHE TPOTHBOICHCTBOBATD JDKEHAYYHBIM MAaHUITYJIALUSAM B
00J1aCTH 3/10pPOBBS;

19) oBnaneHne npueMaMy OKa3aHUs IEPBOM TOMOIIM YEIOBEKY, BhIpAIllMBaAHUS
KYJBTYPHBIX PACTEHUH U YXO/a 33 JOMAIIHUMH KUBOTHBIMHU.

Ilnanupyemblie pe3yabTaThbl 00ydeHus no kypcey «buosorus . 10—11 kiaace»
OcBoenue yueOHorO nipeameTa «bruomorus» Ha ypoBHE CpeHETr0 0011ero 00pa3oBaHus JOJKHO
obecrnevnBaTh JOCTHKEHUE CIEAYIONIUX MPEAMETHBIX, METAMPEAMETHBIX U JIMYHOCTHBIX
00pa30oBaTeNbHBIX PE3yTbTATOB.

IIpenmeTHbIe pe3yJIbTATHI

[IpenmeTHbie pe3yabTaThl 00yUeHHsI OMOJIOTHH JOJKHBI 00ECTIEYMBATD:

* opmMupoBaHUE [IEHHOCTHOTO OTHOIIEHUS K 5KUBOM MPUPOJE, K COOCTBEHHOMY OpPraHU3MY;
MOHUMAaHKE POJIN OMOJIOTHU B (POPMUPOBAHUU COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHHBI
MUDA;

* YMEHHUE MPUMEHATh CUCTEMY OMOJIOTMYECKUX 3HAHUI: pacKphIBaTh CYIIIHOCTH JKHUBOTO,
HA3bIBaTh OTJIMYMS KHUBOTO OT HEIKUBOTO, IEPEUUCIIATH OCHOBHBIC 3aKOHOMEPHOCTH
opranmu3aiyu, QyHKIHOHUPOBAHUS OOBEKTOB, SIBIICHUH, MPOIIECCOB JKUBOW IPHUPOIHI,
HBOJIIOIIMOHHOTO Pa3BUTHSI OPTAHMYECKOTO MHUpa B €r0 €IUHCTBE C HEKUBOW TIPUPOJION;

* chopMHUPOBAHHOCTH MPEICTABICHUI O COBPEMEHHOM TEOPUU IBOJIOIIUU i OCHOBHBIX
CBUJIETENHCTBAX IBOIOIHH;

* BJIaJICHHE OCHOBAMH MOHATHITHOTO anmnapara ¥ HAy4HOTO Si3bIka OMOJIOTHUH: UCTIOJIb30BaHHUE
M3YYEHHBIX TEPMUHOB, TIOHITHH, TEOPH, 3aKOHOB U 3aKOHOMEPHOCTEH 111 0O bSICHEHUS
HaOIOaeMBIX OMOJIOTHYECKUX OOBEKTOB, SIBICHUN U MTPOIIECCOB;

* IOHUMaHHE CIIOCOOOB MOTYYEHHsI OMOJIOTUYECKUX 3HAHMIA; HaJTMUKE OTbITa UCIIOJIb30BaHUS
METOJIOB OMOJIOTHH C TENbI0 U3YUCHHSI )KUBBIX 00BEKTOB, OMOIOTHUECKUX SBICHUN U
MPOIECCOB: HAOIOICHNE, ONUCAHUE, POBEACHNE HECIIOKHBIX OMOJOTHYECKUX OTBITOB U
OKCIIEPUMEHTOB, B TOM YHCJIE C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBHIX TPHOOPOB U
WHCTPYMEHTOB;

* YMEHHUE XapaKTepHU30BaTh OCHOBHBIE IPYIIIbI OPTaHU3MOB B CUCTEME OpraHNYecKoro Mupa (B
TOM YHCJIC BUPYCHI, OAaKTEpUH, PACTCHHS, TPUOBI, )KUBOTHBIE): CTPOCHHE, IMPOIIECCHI
KU3HEEATEIIbHOCTH, UX MPOUCXOXKICHHE, 3HAYCHUE B PUPOJIE U KUZHU YEJIOBEKa;

* YMEHHUE OOBSICHITD MOJIOKEHHUE YEeTTOBEKA B CUCTEME OPraHNYECKOro MUPa, €ro
MPOUCXOXKICHUE, CXOACTBA U OTIUYHS YEIIOBEKA OT KUBOTHBIX, XapaKTePU30BaTh CTPOCHUE U
MPOIECCHI KU3HEACATSILHOCTH OpraHi3Ma YeJI0BEeKa, €ro MPUCTIOCOOIEHHOCTh K Pa3IMuHbIM
HKOJIOTHUECKUM (PaKTOpaM;

* YMEHUE HCIOJIh30BaTh MPUOOPETEHHBIE 3HAHMSI U HABBIKHU JJIsI 3J0POBOT0 00pa3a *KHU3HH,
cOaaHCUPOBAHHOTO MUTAHUS U GU3NYECKON aKTUBHOCTHU; HEMPUATHE BPEIHBIX IPUBBIYCK U
3aBHCHMOCTEH; yMEHHE MPOTUBOACHCTBOBATH JDKEHAYUHBIM MAHUITYJISILIUSM B 00JIaCTH
3JI0POBBS;

* YMEHHE OIMUCHIBATh KJIETKH, TKaHU, OPTaHbl, CHCTEMbI OPIaHOB U XapaKTEepPU30BaTh BaKHEUIIIHE
OMOJIOTUYECKHE MPOIIECCHl B OPraHU3MaX pPaCTECHUH, )KUBOTHBIX U YEIIOBEKA;

* chopMUPOBAHHOCTH MIPEIICTABICHUN O B3aUMOCBSI3M HACJICIOBAHMSI IOTOMCTBOM MPH-3HAKOB
OT POJUTENBCKIUX (HOPM C OpTaHU3AIMEH KIETKH, HATMYHEM B HEl XpOMOCOM KaK HOCHUTEJEH
HACJICICTBEHHOW WH(OpMaIK, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACIIEIOBAHUS MPU3HAKOB;



* cOpMHUPOBAHHOCTH MIPEICTABIICHU 00 OCHOBHBIX (haKTOpaxX OKPYKAIOIIEH Cpe/bl, UX POJIU B
KHU3HEIEATEIIbHOCTH M HBOJIOIIMH OPTaHU3MOB; MPEJICTaBlIEHHE 00 aHTPOIIOTeH-HOM (paKkTope;
* ¢(hOpMUPOBAHHOCTb MPEJCTABICHUNA 00 IKOCUCTEMAaX U 3HAUEHUH OMopa3zHOOoOpas3us; O
TI00ANTBHBIX YKOJIOTUYECKUX MPOOIeMax, CTOSIINX MEpe]] YeT0BEUYECTBOM H CITOCO0aX UX
IPEOIOJICHHS;
* YMCHHE pemiath yaeOHbIe 3aa4l OUOJIOTHYECKOTO COJICPIKAHUS, B TOM YHUCIIC BBISBIISTH
NPUYHHHO-CJICICTBEHHBIC CBS3H, TIPOBOJUTH PACUYETHI, ATaTh BEIBOBI HA OCHOBAHHH
MOJTYYCHHBIX PE3yJIbTaTOB;
* YMCHHUE CO3/]aBaTh U IPUMEHSTh CIIOBECHBIC U TpaQUUeCKre MOJIEIH JJIs1 OOBSICHEHUS
CTPOEHUS )KUBBIX CHCTEM, SBJICHUN U MPOLIECCOB )KUBOI MPHPOJIBI;
* MIOHUMaHHE BKJIaJ[a POCCHMCKHUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OMOJIOTUYECKUX HAYK;
* BJIaJICHUE HAaBbIKaMH pabOThI ¢ HHPOpMaLKei OMOIOTHYECKOTO COepKAHUS, TIPECTaB-
JICHHOM B pa3HO# ¢opme (B BHJIE TEKCTa, TAOJUYHBIX JAHHBIX, CXeM, I'pa(UKOB, IUarpamm,
MojIeliel, N300pakeHHH ), KpUTUUECKOTO aHalin3a HHGOPMAITUU U OLICHKHU €€ JIOCTOBEPHOCTH;
* YMEHHUE TUIAHUPOBATH TOJ] PyKOBOJICTBOM HAaCTaBHUKA U MPOBOANUTH y4eOHOE UCCIICTOBAHHE
WJIM TIPOEKTHYIO paboTy B 00J1aCTH OMOJIOTHH; C YIETOM HAMEUYCHHOU 11eTT (hOPMYITUPOBATh
npoOJeMy, THIIOTe3y, CTABUTh 3aa4H, BEIOUPATH a/IeKBaTHBIC METOJIBI TSI X PEIICHHUS,
(opMynHUpOBaTh BHIBOJIBI; MMyOIMYHO MPECTABIIATH MTOJyYE€HHBIE PE3yIbTAThI,
* YMEHHE UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUAMHU APYTHX y4eOHBIX MPEIMETOB;
* ¢(hOpMUPOBAHHOCTH OCHOB 3KOJIOTMUYECKOW I'PAMOTHOCTH: OCO3HAaHUE HEOOXOAUMOCTH
JIeCTBUH IO COXpaHEHUIO OMOPa3HOOOpa3Us M OXpaHe MPUPOIHBIX IKOCUCTEM, COXPAHEHHUIO U
YKPEIUICHHUIO 3[I0POBbS YEJIOBEKA; YMEHUE BHIOMPAThH 1IEJICBBIC YCTAHOBKH B CBOMX JICUCTBUSIX U
MOCTYIKAX 110 OTHOIICHUIO K )KHBOH MPHUPOJIE, CBOEMY 370POBBIO U 3I0POBBIO OKPYKAIOIINX.
MeTanpeaMeTHbIe pe3yJbTaThl

YHuBepcaabHbIC T03HABATENIbHBIE N€CTBHS ba3oBbie JOrnuecKkue IeUCTBUS:
* BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKN OMOJIOTUYECKHX OOBEKTOB (SIBJICHHI);
* yCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIACCUPUKAIIMHI OHMOIOTHYECKHX 00BEKTOB,
OCHOBaHHUS JJ1s1 000OIEHHUS ¥ CPaBHEHUS, KPUTEPHH ITPOBOMMOTO aHAIIN3a,;
* ¢ Y4ETOM MPEeI0KEHHOM OMOIOrnYeCcKOi 3a/1a4H BBISBIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS
B paccMaTpUBaeMbIX (aKkTax U HaOJIOJCHUSX; IPEAIaraTh KpUTEPUH JUIsl BBISIBICHUS
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUHIA;
* BBISIBJIATH AePUIIUTHI MHPOPMAIIUH, TAHHBIX, HEOOXOMMBIX JIsl PEIICHUS TOCTABICHHOMN
3aj1auu;
* BBISIBJIATH IPUYHHHO-CIICJICTBEHHBIC CBSI3U TIPU U3yYCHUH OMOJIOTUICCKUX SIBICHUH U
IPOIIECCOB; JIEJIaTh BHIBO/IBI C MCIIOJIb30BAHUEM JICTYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHHH,
YMO3aKJIIOUECHUH 10 aHaJIOruu, (OPMYIUPOBATH TUIIOTE3bI O B3aUMOCBS3AX;
* CaMOCTOATENBHO BBIOUPATh c1I0CcO0 perieHus: yueOHoi O1oIorndeckoi 3a1aun (CpaBHUBATh
HECKOJIbKO BAPHAHTOB PEILICHUs, BRIOMpPATh HanboIee MOAXOAIHNNA ¢ YIETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPHUEB).
Ba3oBrble ucciaenoBareLCKHeE AeliCTBHA:
* HCIIOJI30BATh BOMPOCHI KAK MCCIIEI0BATEIbCKUI MHCTPYMEHT MTO3HAHUS;
* hopmynupoBaTh BONPOCHI, (PUKCUPYIOIIHE PA3phIB MEXKY PEATbHBIM H KEJIATSITbHBIM
COCTOSIHUEM CUTYaIluH, 00BEKTa, U CAMOCTOSITEIILHO YCTAHABIIMBATh HCKOMOE U JJAHHOE,

¢dbopMHpOBATH TUIIOTE3Y 00 HCTHHHOCTU COOCTBEHHBIX CYXKICHUN U CYKICHUN APYTHX,
apryMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHHUE;
* IPOBOJIUTH 110 CAMOCTOSITETILHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIIOKHBIA OMOJIOTHYECKUN



AKCTICPUMEHT, HEOOIBIIIOE UCCIICIOBAHNE 110 YCTAHOBJICHUIO OCOOEHHOCTEH OMOIOTHYECKOTO
00BEKTa U3YUCHUS, IPUUYUHHO-CIICICTBEHHBIX CBS3EH U 3aBUCUMOCTEH OMOIOTHYECKUX
00BEKTOB MEXKITY COOOM;
* OI[EHUBATh MPUMEHUMOCTb U JOCTOBEPHOCTHh HH()OPMALIUH, TIOTyUYEHHOU B X0OJIE
OMOJIOTUYECKOTO UCCIICIOBAHMS (SKCIIEPUMEHTA);
* CaMOCTOATENBHO (hOPMYIUPOBATh 0O0OIIEHNUS U BBIBOJBI IO pe3ysIbTaTaM IPOBEAEHHOTO
HAOJI0/IEHUS, OIBITA, UCCIIEJOBAHUS, BJIa/IETh HHCTPYMEHTAMHU OIIEHKU JOCTOBEPHOCTH
MOJTYYCHHBIX BBIBOJIOB M 000O0IIEHUI;
* IPOTHO3UPOBATH BO3MOXKHOE JlajibHelIIee pa3BUTHE OMOIOTHYECKUX MTPOLIECCOB U UX
MOCIICACTBYSI B AHAJIOTUYHBIX WJIU CXOJIHBIX CUTYAIUSX, & TAKXKE BBIBUTATDH MPEANIOIOKCHUS 00
UX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.
Pabora ¢ unopmanmeii:
* IPUMEHSTH PA3IUIHBIC METO I, THCTPYMEHTHI M 3aIPOCHI TIPH MOUCKE U 0TOOPE
Ouonoruueckoi HHGOPMAIIMU WK JaHHBIX U3 UCTOYHUKOB C YYETOM MPEI0KEHHOW yueOHOH
OMOJIOTUYECKOM 3a1a4H;
* BBIOMpATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATH OMOJIOTUYECKYIO
nH(GOpPMALIMIO Pa3IMYHbIX BUOB U (HOpM MpeacTaBIeHUS;
* HAXOJIUTh CXOHBIE ApPTYMEHTHI (TIOATBEPKIAIONINE WU OMPOBEPTAOIINE OJTHY U Ty Ke UJICHO,
BEPCHIO) B PA3IMYHBIX WH(OPMAIMOHHBIX HCTOYHUKAX;
* CaMOCTOATENBHO BHIOUPATh ONTUMANIBHYIO (popMy MpencTaBieHust MHQOpMAIK U
WLTIOCTPUPOBATH pelaeMble 3a7aui HECIIOKHBIMU CXeMaMHU, TUarpaMMaMi, HHOU Tpadukoi u
UX KOMOMHALMSAMU;
* OLIEHUBATh HAIEKHOCTh OMOJIOrHUYeCcKOr HHGOPMAIUU 10 KPUTEPUSIM, TPEJIOKEHHBIM
yUUTEIEeM WU CPOPMYITUPOBAHHBIM CAMOCTOSATEILHO;
* 5(eKTUBHO 3aITOMUHATH U CUCTEMATHU3UPOBATh HH(POPMAIIHIO;
* OBJIQJIETh CUCTEMOHN YHHUBEPCAIBHBIX TTO3HABATEILHBIX IEUCTBUI 00eCIIeYnBaeT
c(hOpPMUPOBAHHOCTH KOTHUTUBHBIX HABBIKOB O0YYarOIIHXCSI.
YHuBepcajibHble KOMMYHUKATHBHBbIE 1€ CTBHUS

Oo0menne:
* BOCIIPHHUMATH U (HOPMYITHUPOBATH CYKEHUS, BBIPAXKATh YMOIIUH B MIPOIECCE BBHITOIHEHUS
MPaKTUYECKHUX U J1a00paTOPHBIX padoT; BeIpakaTh ceOs (CBOIO TOUKY 3PEHUS) B YCTHBIX U
MUCHbMEHHBIX TEKCTaXx;
* pacnio3HaBaTh HeBepOallbHbIE CPeICTBA OOLICHHS, TOHUMATh 3HAaU€HHE COLMAIbHBIX 3HAKOB,
3HATh U Paclo3HaBaTh NPEANOCHUIKH KOH(PIUKTHBIX CUTYallul U CMr4aTh KOH(JIUKTHI, BECTU
MIEPETOBOPHI;
* IOHUMATh HAMEPEHUS APYTUX, MPOSBISATH YBAKUTEIHHOE OTHOIICHNE K COOCCETHHUKY U B
KOPPEKTHOH (popme popMyIHpOBATH CBOM BO3PAKECHUS;
* B XOJI¢ JMAJIOTa W/WIH JUCKYCCHUHU 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOi
OHOJOTHYECKON TEMBI U BBICKA3bIBaTh UJIEH, HAlIEJICHHbIE HAa pelIeHne OMOJIOTHYECKON 3a1aut U
noJiiepkaHue 0JIaroXkenaTeIbHOCTH OOIICHUS;
* COIIOCTABIISITH CBOU CYXKJIEHUS C CYKJICHUSMHU JAPYTUX YYaCTHUKOB JIMaora, oOHapy1BaTh
pa3auyMe U CXOACTBO MO3UIIHIA;
* MyOJUYHO TPEJICTABIISITH PE3YJIbTATHI BHITOJIHEHHOTO OMOIOTUYECKOTO OMBITA (IKCIICPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA);
* CaMOCTOSITEIHPHO BEIOUpATh OPMAT BBICTYIICHUS C YIETOM 3a7a4 IPE3CHTAINH U



0COOEHHOCTEH ayTMTOPUU U B COOTBETCTBUU C HUM COCTABIIATh YCTHBIE U IMCbMEHHBIE TEKCTHI C
MCII0JIb30BaHUEM WIIJIIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas1 1eSITeJILHOCTD (COTPYITHUYECTBO):
* MIOHUMATh M UCIIOJIH30BATh PEUMYIIECTBA KOMAaHAHON U UHANBUIYAIBHOW pabOThI MpH
pelIeHNH KOHKPETHOM OMOIOTHnYecKoi Mpo0ieMbl, 000CHOBBIBATh HEOOXOAUMOCTb TPUMEHEHHUS
TPYIIIOBBIX (POPM B3aUMOJACHCTBUS MIPH PEIICHUH ITOCTABICHHON YUeOHOM 3a1a4H;
* IPUHUMATh L1€JIb COBMECTHON AEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH ACUCTBUS 110 €€
JOCTHXKEHUIO: PaCIpeAessTh POJIH, J0rOBapUBAThCs, 00CYKAATh NPOLIECC U PE3yIbTaT COB-
MECTHOM paboThl; yMeTh 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH, IPOSABIATH TOTOBHOCTh
PYKOBOJIUTB, BBHITIOIHATH OPYYEHUS, IIOAYUHSITHCS;
* [UTAHUPOBATh OPTraHU3AIMI0 COBMECTHON PabOTHI, ONIPEEIISATH CBOIO POJIb (C yuETOM
IPEINOYTEHUIN U BO3MOXKHOCTEN BCEX YUaCTHUKOB B3aUMOJECHCTBUSI), pACIIpENEIATh 3a-1a4l
MEXIy YWICHaAMH KOMaH/Ibl, Y4aCTBOBATh B TPYIIOBBIX (hopMax paboThl (00CykIeHHs, 0OMEH
MHEHUSAMHU, «MO3TOBBIE IITYPMbI» U HHBIE);
* BBITNIOJIHATBH CBOIO YacTh pa0OThI, JOCTUTATh KAYECTBEHHOI'O PE3yJIbTaTa [0 CBOEMY
HaIlpaBJICHUIO U KOOPJUHUPOBATh CBOU JEHCTBUS C IPYTMMHU YJICHAMU KOMAH/[Ibl;
* OLICHMBATh KA4E€CTBO CBOETO BKJIa/1a B OOIIMI NPOJYKT IO KPUTEPHSIM, CAMOCTOSATEIIBHO
c(hOopMyITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS; CPAaBHUBATH PE3YyIbTATHI C HCXOIHOU
3aJadeil ¥ BKJIAJ KaXKI0T0 YWieHAa KOMaHIbl B IOCTHKEHUE PE3yJIbTaTOB, pa3aesiTh chepy
OTBETCTBEHHOCTH U IIPOSABIIATH TOTOBHOCTD K IIPEJOCTABIECHUIO OTUETA NTEPE IPYIIION;
* OBJIAJICTh CUCTEMOW YHUBEPCATIHHBIX KOMMYHUKATHUBHBIX JIEHCTBUH, KOTOpast o6ecreunBaeT
Cc(OPMHUPOBAHHOCTb COLMAJIBHBIX HABBIKOB U AMOLIMOHAJIILHOTO MHTEJUIEKTA 00YJaroIUXCs.
YHuBepcaibHble peryJsiTUBHbIE JeiiCTBUS

Camoopranuszanus:
* BBISIBJIATH IIPOOJIEMBI JUIsl PELLIEHUS B )KM3HEHHBIX M YUEOHBIX CUTYaLUsAX, UCIOIb3Ys
OMOJIOTUYECKHE 3HAHHUS;
* OPUEHTHPOBATHCS B PA3TMYHBIX MOIXOAaX MPUHATUS PEUICHUH (MHANBHUIyaTbHOE, IPUHATHE
pelleHys B IpyMIe, NIPUHATHE PELICHUI TPYyIIOoN);
* CAaMOCTOATENIBHO COCTABIIATH aJITOPUTM PELICHH 3a1auu (UM €r0 YacTh), BRIOMPATh CIIOCO0
peteHust yaeOHOH OMOIOTHUECKOM 3a1auu C YUETOM UMEIOIUXCSA PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh MpeAaracMble BApUAHThI PEILICHHIH;
* COCTaBJIATH IUIAH ACUCTBUH (IUIaH pealn3aliyd HAMEYEHHOTO alrOpuTMa PELIeHus),
KOPPEKTHPOBATh IPEAJIOKEHHBIH aIrOpUTM € YUETOM MOJIyUEHHsI HOBBIX OMOJIOIMYECKUX
3HaHWI 00 U3y4aeMoM OMOJIOTHYECKOM 0OBEKTE;
* IeNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHUE.
CamokoHTpOJIb (pediekcusi):
* BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJIS,, CAMOMOTHUBAIINH U pPe(ICKCHH;
* TaBaTh AJCKBATHYIO OL[CHKY CUTYallU{ U MpeAaraTh IjaH e€ U3MeHEHUS;
* YUUTBIBaTh KOHTEKCT U NPEJBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEIICHUH
y4eOHOM OMOJIOTMUECKON 3aa9d, aJaNTHPOBATh PEHICHUE K MEHSIOIITUMCS 00CTOATEILCTBAM;
* OOBSACHATH IPUUUHBI JOCTHXKEHUS (HEIOCTHKEHHSI) PE3yJIbTaTOB AEATEIbHOCTH, 1aBaTh
OLIEHKY IPHOOPETEHHOMY OIIBITY, YMETh HAXOJUTh NO3UTUBHOE B IPOM3OLIEIIEH CUTYallUN;
* BHOCHTh KOPPEKTHBBI B ICATEILHOCTh HA OCHOBE HOBBIX 00CTOATENBCTB, U3MEHUBIINXCS
CUTYaIlUii, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIIUX TPYAHOCTEH;
* OLIEHUBATh COOTBETCTBHUE PE3YJIbTATA LIEJIN U YCIOBUSM.
OMOIMOHATIBHBIA UHTEIJIEKT:



* pa3InyaTh, HA3bIBATh M YIPABIATH COOCTBEHHBIMHM SMOLUSIMHU M SMOLIUSMH JIPYTUX;
* BBISIBIISITH U AHAJTU3UPOBATH MPUYHUHBI SMOIIHIA;

* CTaBUTH Ce0sl HA MECTO JPYTOro YeI0BeKa, IOHUMATh MOTUBEI i HAMEPEHHSI IPYTOro;
* PErYJIHPOBATh CIIOCOO BBIPAXKCHHS IMOITHH.
IIpunsiTue cedst U APyrux:
* OCO3HAaHHO OTHOCHTHCS K JPYTOMY YEJIOBEKY, €r0 MHCHHIO;
* MpU3HABATh CBOE MPABO Ha OIMMOKY M TaKOE K€ MPaBO JPYroro;
* OTKPBITOCTh ce0€ U IPYruM; 6 0CO3HABaTh HEBO3ZMOXHOCTH KOHTPOJIUPOBATh BCE BOKPYT;
* OBJIQJIETh CUCTEMOM YHUBEPCAIBHBIX YUCOHBIX PETYIATUBHBIX JEHCTBUIA, KOTOPAs
obecrnieunBaeT (GOPMHUPOBAHUE CMBICIIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSISI TIO3HIIHS
JUYHOCTH ), ¥ )KU3HCHHBIX HABBIKOB JINYHOCTH (YIPaBIIEHUSI COOOM, CaMOIUCIIUTUIHHEI, YCTOM-
YHBOTO TTOBEJICHUS ).
JINYHOCTHBIE Pe3yJbTAThI

IlaTproTnyeckoe BOCIUTAHUE:
* IOHUMaHKE IICHHOCTH OMOJIOTHYECKOM HayKH, €€ POJIM B PA3BUTUHU YEIIOBEYECKOTO 00IIeCTBa,
OTHOIIICHHE K OMOJIOTHUHU KaK BaKHOW COCTABIISAIONICH KYJIbTYPBhI, TOPAOCTD 32 BKJIAJ POCCUHCKUX
Y COBETCKHMX YUEHBIX B pa3BUTHE MUPOBOI OMOJOTHYECKON HAYKH.
I'paxxnanckoe Bocnuranue:
* TOTOBHOCTbH K pa3HOOOPa3HOW COBMECTHOM ACSITEILHOCTH MIPH BBHITOJHEHUN OMOIOTHYECKUX
OMBITOB, HKCIIEPUMEHTOB, UCCJIEOBAHUI U MPOEKTOB, CTPEMIICHHE K B3aUMOIIOHUMAaHUIO U
B3aUMOTIOMOIIIH.
JlyXOBHO-HpaBCTBEHHOE BOCIMTAHHUE:
* TOTOBHOCTH OIICHMBATh CBOE IMOBEICHUE U MOCTYIKH, & TAK)KE MOBEJCHUE U TIOCTYIKH JIPYTUX
JIOJIeH ¢ TTO3UIIMYA HPABCTBEHHBIX HOPM M HOPM SKOJIOTHYECKOTO MpaBa ¢ YIETOM OCO3HAHUS
MOCJIEACTBHUI TTOCTYIKOB.
JcTeTHYecKoe BOCIMTAHME:
* IOHMMaHUE YMOLIMOHATILHOTO BO3/IEUCTBUS PUPOABI U €€ IIeHHOCTH. LleHHOCTH HaydHOro
TTO3HAHUSA:
* OPHEHTAIUS B JCATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY OMOJIOTHYECKUX HAYIHBIX
MPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIbI, B3aUMOCBS3SIX UEIOBEKa C
MIPUPOAHON U COIIMATILHOM CPEIOi;
* pa3BUTHE HAYYHOH JTF0003HATEIILHOCTH, HHTEpEca K OMOJIOTHYECKON HayKe U
HCCJIEI0BATEIbCKOM JIEATETLHOCTH;
* OBJIaJICHNE OCHOBHBIMHM HaBBIKAMHU HCCIIEA0BATEIIbCKOM IESITEIIbHOCTH.
@®opMupoBaHHeE KYJIbTYPbI 310POBbSI:
* OCO3HAHHE [ICHHOCTH >KW3HHU; OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/J0POBbIO U YCTAHOBKA Ha
3JI0POBBI 00pa3 KU3HU (370POBOE MUTAHKE, COOTIOACHIE TUTUEHUYESCKUX MTPa-BUII,
cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTIbIXA, PETYIsIpHas GU3NUECKas aKTUBHOCTH);
* OCO3HAHHE MOCEACTBUN U HEMPUATHE BPESIHBIX MPUBBIUEK (YIOTPEOICHHUE aJIKOTOJIS,
HAapKOTUKOB, KypeHHUe) U UHBIX (OpM Bpena sl PU3MIECKOTO M IICUXUYECKOTO 3I0POBBSI;
* coOmroieHre IpaBmil 0€30MMaCHOCTH, B TOM YHCJIE HABBIKA 0€3011acCHOTO MOBEICHHUS B
MPUPOJHON Cpenie;
* YMEHHE 0CO3HABATh YMOLIMOHAILHOE COCTOSIHUE CBOE U IPYTUX JIOJEH, YMETh YIPaBISTh
COOCTBEHHBIM AMOIIMOHATBHBIM COCTOSTHUEM;
* ¢(hOpMUPOBAHHOCTH HAaBBIKA PE(PICKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO Ke



IIpaBa JpYroro 4ejioBeKa.
TpynoBoe BocnnuTanue:

* aKTMBHOE y4acCTHE B PELICHUH ITPAKTUUECKHUX 33]1a4 (B paMKaX CEMbH, ILIKOJIbI, TOPOAA,
Kpasi) OMOJIOTHYECKON M HKOJIOTUYECKOM HANIPaBICHHOCTH, HHTEPEC K MPAKTUIECKOMY
U3yUYEHHIO PO eccHii, CBA3aHHBIX ¢ OUOJIOTHEH.

IKOJIOrHYeCKOe BOCIIUTAHUE:

* OpUEHTAlMs Ha IPUMEHEHHE OMOIOrMYEeCKUX 3HAaHUM AJIs pelIeHus 3a1a4 B 001acTu
OKPYKArOIEeH Cpeibl, JIaHUPOBAHUS IIOCTYNKOB U OLICHKU UX BO3MOXKHBIX ITOCJIECICTBUM IS
OKpY>Kalolllei cpebl;

* IOBBIIICHUE YPOBHS 3KOJOTMYECKON KYIbTYPHI, OCO3HAHUE III00AJTBHOTI0 XapaKTepa KO-
JIOTMYECKUX MPOOJIeM U MMyTel uX peleHus; akKTUBHOE HETPUSTHE ASUCTBUM, MPUHOCSIINX BPe.
OKpY>Karollen cpele;

* TOTOBHOCTb K YYAaCTHIO B IPAKTUYECKOM JEATEIBHOCTH IKOJIOTMUECKON HApaBIEHHOCTH.
AnanTanus o0y4aroumerocsi K u3MeHAIIMMCS YCJIOBUSIM COLUAIbHON U TPUPOA-HOI
cpeabl:

* OCBOEHHME 00YUYaIOUIMMHUCS COLUAIIBHOTO OIMbITAa, HOPM U IPaBUJI OOLIECTBEHHOI'O TIOBEJICHUS B
rpynmnax 1 cooOuiecTBax MpH BHIMOJIHEHUH OMOJIOIMYECKHX 3a7a4, IPOEKTOB U

UCCJIEIOBAaHUM, OTKPBITOCTD ONBITY U 3HAHUSAM JPYTHUX;

* OCO3HaHUE HEOOXOAUMOCTH B (POPMHUPOBAHNUU HOBBIX OMOJIOTHUECKUX 3HAHUM, yMEHUE
(bopMynHpOBaTH U1, TOHATHUS, TUTIOTE3bI O OMOJOTMYECKUX 00BEKTAX U SBJICHUSAX, OCO3HAHHUE
neuuuTa COOCTBEHHBIX OMOIOIMYECKUX 3HAHHM, TUIAHMPOBAHNUE CBOETO PA3BUTHS;

* YMEHHUE ONEPUPOBATh OCHOBHBIMU OHATUSAMH, TEPMUHAMHU U NPEICTABICHUSMH B 0071aCTH
KOHIENINY YCTONYMBOTO Pa3BUTHS;

* YMEHUE aHAJIU3UPOBATh U BBIABIATH B3aMMOCBSI3U MPUPO/IBI, OOIIECTBA U SKOHOMUKHY;
OLICHMBAHMUE CBOUX JEHCTBUM C y4ETOM BIIMSAHUSA HA OKPYKAIOLLYIO CPEy, JOCTYKCHHS LIeJIeH U
IPEOI0JICHHSI BBI30BOB U BO3MOXKHBIX IJIO0AJIBHBIX MTOCIIEICTBUI;

* OCO3HAHME CTPECCOBOM CUTYallMH, OLIEHUBAHUE MPOUCXOIAIIMUX U3MEHEHUH U UX TIOCIICICTBUM;
OLICHUBAHUE CUTYallUU CTPECCA, KOPPEKTUPOBAHUE IPUHUMAEMBIX PELICHUN U ACUCTBUN;

* YBaXUTEJIBHOE OTHOLLIEHUE K TOUKE 3PEHUSI IPYrOro 4eJI0BEKa, €0 MHEHHIO, MUPOBO33PEHHUIO.

@®opMbI KOHTPOJISA

KoHTposb pe3ynbTaToB 00y4eHHs B COOTBETCTBUH C IAHHOW 00pa3oBaTebHON
IPOrpaMMoOil MPOBOIUTCS B OPME MUCHbMEHHBIX U AKCIIEPUMEHTAIbHBIX paboT, MpeArnoIaraeTcs
MPOBEJICHUE TPOMEKYTOUHON U UTOTOBOM aTTECTALUU.

IIpomexxyTouHas aTTecTANMSA

Jl1g ocyniecTBiIeHNs] TPOMEXYTOUYHOM aTTeCTallMi UCIIO0Ib3YIOTCSI KOHTPOJIBbHO-OLIEHOUHBIE
MaTepHalbl, 0TOOpP COAEPKaHUA KOTOPBIX OPUEHTUPOBAH Ha POBEPKY YCBOCHUS CHCTEMBI
3HaHUH U yMEHUI — WHBapUAHTHOTO sJIpa COACPkKAaHUS ACUCTBYIOUINX 00pa30BaTeIbHON IPO-
rpaMMBbI 110 OMOJIOTHH JIJIsl 00111e00pa30BaTENIbHBIX OpraHu3anuil. 3agaHus MPOMEKyTOUHON
aTTecTallMy BKIIIOYAIOT MaTeprasl OCHOBHBIX pa3/esioB Kypca OHOJIOTHH.

ITAKET OLIEHOYHBIX MATEPUAJIOB U KPUTEPUIM OLIEHNBAHW A 10
[NPEAMETY «bUOJIOT' U »
KoHTpoJibHbIe H3MepHUTeIbHbIEe MaTePHAJIbI
[Ipu oprannzanum TeKyIero KOHTPOJISI YCIIEBAEMOCTH 00YJAIOLIUXCS CIIEAYET YUUTHIBATh
tpeboBanuss PI'OC OO0 k cucteMe OIEHKH TOCTH)KEHUS TIaHUpyeMbIX pe3yabTatoB OOII,



KOTOpasi I0JKHA IIPelyCMaTpUBaTh HUCIOIb30BaHUE Pa3HOOOPA3HBIX METOAOB U (HOPM, B3aUMHO
JOMOJIHAOIUX APYT ApyTra (CTaH,Z[apTI/BI/IpOBaHHBIe NMUCbMCHHBIC U YCTHBIC paGOTBI, IMPOCKTHI,
MpaKTUYECKHE U 1abopaTopHbIe PabOTHI, TBOPUECKHE PAOOTHI, CAMOAHAIHN3 U CAMOOIICHKA,
HAOJIFOJICHUE, UCTIBITAHUS U HHOEC).

Br100p yka3aHHBIX HIKE TUIIOB U IPUMEPOB KOHTPOJIBHBIX H3MEPUTEIILHBIX MaTEPUAIOB
00yCIIOBJIEH MEJarornyeckoil 1 METOANYECKOI 11e71eCO00Pa3HOCThIO, C YUETOM MPEAMETHBIX
ocobeHnHocTel kypca «buonorus 5—9 kmacey.

TecTsl 1 3apanus pazpadboTtansl B cooTBeTcTBHH ¢ popmarom EI'D u 'NA, uTo mo3Bosser
Ja)kKe B paMKaxX YCBOCHHMSI MPAKTUYECKOM YaCTH MPOrpaMMbl OTpadaThIBaTh 001IeyueOHbIE U
MPECAMCTHBIC 3HAHUA U YMCHUA.

HepequL OICHOYHLIX IMpOoUCaAyp AOJIKCH 6LITB ONTUMAJIBHBIM U JOCTATOYHBIM JJIS1 OIIPC-
ACJICHUA YPOBHA JOCTUKCHU A 06y‘IaIOH_II/IMI/ICH NPECAMCTHBIX U MCTAIPCAMCTHLIX PC3YJIbTATOB.
dukcanus pe3ylbTaToB TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00yYalOMIUXCsl OCYIIECTBIISAETCS B
COOTBETCTBUU C IPUHATOW B 00pa30BaTEIHLHON OPraHU3alid CUCTEMOW OIICHUBAHMSI.

IIpensoxxeHHbIe TUIIBI M IPUMEPHI 3aAHUIM:
* OPHEHTHUPYIOT YUUTENS B JHANla30HE KOHTPOJIBHBIX H3MEPUTEIBHBIX MaTEPHAIIOB IO KypCy,
MIOMOTAIOT Pa3HOOOPA3UTh 3a/1aHUs] TPEHUPOBOYHOTO, KOHTPOJIBHOTO U JIOTOTHUTEIHHOTO
MOJyJIeH, KaKk MHTEPaKTUBHOTO BUICO-yPOKa, TaK ¥ TPAJULIUOHHOTO YPO-Ka B paMKax KJIacCHO-
YPOUHOU CHUCTEMBI;
* YUUTBIBAIOT BO3MOKHOCTH YCBOCHMSI MaTepHualla, ¢ TOUKHU 3peHus ero auddepeHnnanuu s
Pa3IMYHBIX KaTETOPH 00YJaIOINXCs, pA3HOTO YPOBHS U3YUCHUS MPEIMETA, BO3PACTHBIX
0COOCHHOCTEH MIIQIIINX IIKOJIBHUKOB, @ TAKXKE MOTHBALMOHHOTO U TICHX03MOILMOHAIEHOTO
KOMITOHEHTOB YPOKOB;
* IO3BOJIAIOT OTPAOATHIBATh HABBIKH, 3aKPEIUIATH ITOJyYCHHBIC 3HAHUS M KOHTPOJIUPOBAThH
pe3ynbTaThl 00y4eHns, Kak B X0/1¢ KaKI0T0 YPOKa, Tak U B paMKaxX HTOTOBOTO ypOKa Mo
Mmatepuaiy paznena. Cneruduueckoi GopMoil KOHTPOJIS ABIsieTcs padoTa ¢ mprudopamu,
nabopaTopHbIM 000pyoBaHuEM, MoeIsIMU. OCHOBHAS 11€JIb STHX MPOBEPOUYHBIX padoT:
OTIpeIeIICHUEYPOBHS PAa3BUTHSI YMEHHUH IIKOJIFHUKOB paboTaTh ¢ 000pyI0BaHUEM H ITPOBOIUTH
IKCIIEPUMEHTAIBHBIC HCCIICI0OBAHUS, IUIAHUPOBATH HAOJIOICHHE WITH OIIBIT, BECTH
CaMOCTOSATENIFHO MPaKTHIECKYIO padoTy. 3a1aHie MOXKET CUMTATHCS BHIIIOJTHEHHBIM, €CITH
3aIMCaHHbIN/BHIOPAHHBII OTBET COBIAAAET C BEPHBIM OTBETOM. 3aJJaHNs MOTYT OLIEHHBATHCS KaK
1 6anom, Tak ¥ OONBIIMM KOJIMYECTBOM B 3aBUCUMOCTH OT YPOBHS CIIOKHOCTH 33/1aHHS, OT
KOJIMYECTBA BBEJICHHBIX/BBHIOPAHHBIX OTBETOB, OT THUIIA 3aaHUSL.
Hopmbl o11eHOK 3a Bce BU/IBI IPOBEPOYHBIX PadoT
«5» — YPOBEHB BBITIOJHEHUS TPEOOBAHHUI 3HAYMTEIILHO BBIIIE YAOBICTBOPHTEIHLHOTO:
* OTCYTCTBHUE OIIMOOK, KaK [0 TEKYILEMY, TaK U MO IPEbIAYIIEMYy yueOHOMY MaTepHaiy;
* He OoJiee OZJHOTO HEOUETA.
«4» — ypOoBeHb BBINOJIHEHUS TPEOOBAHHI BBIIIE YAOBICTBOPUTEIHLHOTO:
» HauMure 2—3 omuO0oK Wi 4—6 HeoUETOB 10 TEKYyIIEeMy yueOHOMY MaTepualy;
* He Oosee 2 ommOOK Uik 4 HETOYETOB 110 IPOUJIEHHOMY MaTepuany,
* UCIIOJIB30BAHNE HEPAIIMOHAIBHBIX IPHEMOB PEIICHHS y4eOHOH 3a/1auu.
«3» — J0CTaTOYHBI MHHUMAJIbHBIA YPOBEHb BHIIIOJIHEHUS TPEOOBAHMIA, IPEIBSBISEMBIX K
KOHKPETHOHU padoTe:
* He Oosiee 4—6 ommboK win 10 HeZOYETOB MO TEKyIIEMy yueOHOMY MaTepHaiy;
* He Oosiee 3—5 omMOOK WK He Oojee 8 HETOUETOB 0 MPOHACHHOMY Y4eOHOMY MaTepHaiy.



«2» — ypOBEHb BBIIIOJHEHUS TPEOOBAaHUI HUXKE yIOBIETBOPUTEIBHOIO:
* Hanuume 6osee 6 omuoOoK win 10 HeJOYETOB M0 TEKyIIeMy MaTepHaiy;
* Oosiee 5 ommOOK MM Oosiee 8 HeTOUeTOB MO MPOHIEHHOMY MaTepuay.
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TemaTnuyeckoe NIaHKPOBaHKE B S Kiacce

«3HAKOMCTBO ¢
KJIETKaMU PACTCHUI»

Knerka. Yactu KieTku u
X HA3HAYCHUC.

y4eOHMKa, XapaKTe-
pHU30BaTh UX 3HAYC-
Hue. CpaBHUBATH

Ha6mronaTe yact 1 Op-raHOUIbI
KJIETKH Ha TOTOBBIX MUKPO-
npenaparax Mmoj MaJbIM 1

Ne | Tema Conepxanue [leneBas yctanoBka | Konuu | OcHOBHBIE BUIBI A€ATENBHOCTH | Mcnonp30BaHue
n/ ypoka €CTBO | OOydJaromuxcs Ha ypOKe/BHEY- 00opyI0BaHUs
i 4acoB | pOYHOM 3aHSTUU

buonorust — Hayka o xuBom mupe (7 1)

1 Mertonp! uzyuenus | Mcnonp3oBaHue yBe- OOBICHATD 1 YMenne pabotats ¢ MHUKpPOCKOIT CBETOBOM,
IIPUPOJBI. JMYUTENBHBIX TPHOOPOB MPU | HA3HAUCHHE 71a00paTOpHBIM 000pyIOBaHUEM, | ITUPPOBOH
Jlaboparopnas pa- | U3y4eHHH OOBEKTOB KUBOM | YBEIMUUTEIHHBIX YBEJIMYUTEIBHBIMU PUOOpaMH.
6ota 1 IPUPOJBL. YBEIHUUUTENbHBIE | TPUOOPOB. N3yuats yCcTpONHCTBO MU-

«3yuenue MpUOOPBHI: JIYNbI pydHas, Pa3znuyats pyunyio KpPOCKOIIa U COOMIOAATh MpaBuiia
YCTpOHCTBA IITaTUB-HAasl, MUKPOCKOIL. P. | 1 mratuBHyI0 paboThl ¢ MUKPOCKOTIOM.
YBEJIIMYUTEITbHBIX I'yk, A. Ban JleBenryk. Yactu | jymbl, 3HaTh CpaBHUBAThH YBEIUUYEHHE JIYIIBI U
npubopoB» MHUKPOCKOTIA. BEJIMYUHY MOy~ MHUKpockorna. [ToixydaTs HaBBIKH
Muxkponpenapar. [IpaBuna 4aeMoro ¢ UX Momo- paboThl ¢ MUKPO-CKOIIOM ITPH
pa-60ThI C MUKPOCKOITOM. IO YBEINYCHUSI. U3Yy4EHHH FOTOBBIX
MukpornpenapatoB. CoOmoaTh
npaBuia paboThl B KaOMHETE,
oOpareHust ¢ 1abopaTopHBIM
o0opynoBaHeM
Crpoenue opranusma (9 4)

2 | CTpoeHue KIETKH. Crpoenue knetku. Tkanu. | BoiaBiasaThs yactu 1 Ymenue paboTats ¢ MHUKpPOCKOII CBETOBOH,
JlaGoparopnast pa- Kinerounoe crpoenue KJICTKH Ha nabopaTopHBIM 000pyI0BaHUEM, | ITU(POBOI
6ota 2. ’KHMBBIX OPTaHU3MOB. PHUCYHKaX YBEJIIMYUTEIBHBIMU TIPUOOPAMH.




KUBOTHYIO U
pacTUTENbHYIO
KJIETKH, HaXOOUTh
YEepThl UX CXOJACTBA
U pa3JInyusl.
Paznuuate TKaHU
JKU-BOTHBIX U
pacTeHul Ha
PUCYHKaX y4yeOHU-
Ka,
XapaKTepU30BaTh
UX CTPOEHUE,
00BAC-HATH UX

OOJIBIITUM YBEITHMYCHUEM
MHUKPOCKOIIa ¥ OIMCHIBATh UX.
PazniuaTh OTHENbHBIC KICTKH,
BXOJISIIIIME B COCTAB TKaHM.
0O600mate 1 pUKCUpOBaTh
pe3yNbTaThl HAOTIOACHUH,
nenaTh BeIBOIBL. COOMIOAATh
npaBuiIa paboThl B KAOMHETE
OuoJsioruu, 0OpaIeHus ¢
1a00paTOpHBIM 000pYyIOBaHUEM

GyHKIMH.
XUMHUYECKUI COCTaB XUMHUYECKUI COCTaB Paznnuate HabGmronaTe nemMoHCTpaIuio
KJIETKH. KJIETKHA. XUMUYECKUE HEOPraHU-4YeCKUe u OTBITOB YUUTEIIEM,
BEILIECTBA KIIETKH. OpraHUYECKUE aHAJIM3UPOBATh UX P €-3YJIbTaTHI,

Heoprannue-ckue
BEILIECTBA KJIETKH, UX
3HAUEHUE NS KIETKHU U
opranu3ma. Opranuye-
CKHE BEIIEeCTBA KJIETKH,
WX 3HAYEHUE ISl )KU3HU
OpraHM3Ma M KJIETKH

BEIIIECTBA KJICT-KH,
MUHEPAILHBIEC CO-
I, OOBSICHITH UX
3HAUCHUE JIJIS Opra-
HHU3Ma.

JAcJ1aTh BBIBOIBI. AHaJII/ISI/IpOBaTI:
NPEJICTaBJICHHYIO Ha PUCYHKAX
yueOHIKa HHPOPMAITHIO O
pe3yabTarax ombITa, padoTas B
nape YMenue paborats C
nabopaTOpHBIM 000PYI0BaHUEM

MHoroo6pa3ue KUBbIX Opranu3mMoB (15 1)




Crpoenue u
KHU3HEIEATEILHOCTh
OakTepuii. 3HaueHUE
OakTepuii B mpupoe
Y )KM3HH YeJIoBeKa

bakrepun: ctpoenue u
KU3HEIEATENbHOCTh. bakT
€puu — MPUMUTUB-

HbIE OJTHOKJIETOYHBIE Op-
raau3mel. CTpoeHue O6ak-
Tepuil. PasmHoxeHue.
OakTepuil AeICHUEM
KJIETKH HaaBO€E. bakre-
pHUH KakK caMasi IpeBHSA
rpyIIma OpraHu3MoB.
[Ipouecchl xu3HEOEA-
TEIBHOCTH OAKTEepUid.
[Tonsitue 06 aBTOTpOdax
u rereporpodax, mpoka-
pHOTax U dyKapuoTax

XapakTepu3oBaTh
0COOCHHOCTH
CTpOe-HUS
OaKkTepuil.

OnuceIBaTh pa3HOOOpPA3HBIC
(dbopMbI OaKTepHATBHBIX KIETOK
Ha PUCYHKE
yueOHuKa.Pa3nuyars moHSITHS:
«aBTOTPOGBI», «TeTePOTPODBI»,
«IIPOKAPUOTHI», «IYKAPUOTHD».
XapaKkTepu30BaTh MPOIIECCHI
KHU3HE-TEATETLHOCTH OaKTepUH
Kak mpoka-pruot.CpaBHUBATH U
OLIEHUBATh POJIb OaKTe-pHii-
aBTOTPO(OB U OaKTepUiA-reTepo-
Tpo¢oB B IpHupojieY MEHUE
paboTtath ¢ 1a00paTOPHBIM
o0opyoBaHueM, yBe
JMYUTEITHHBIMU IPHOOpAMH.

PaccmatpuBa-Hue
OaKTepHii Ha TOTOBBIX
MHKPOTIpETa-parax ¢
UC-TI0JIb30BaHHEM
MHKPOCKOTIA.




[HapctBO Pacrenus.
XBOIIIH, TUIAYHBI,
MANOPOTHUKH.
TI'onmocemenHsle,
MOKPBITOCEMSIHHBIE.
JlaGopaTopHas
pabora3.
«OcobeHHOCTH
Pa3BUTHUS CITIOPOBBIX
pacTeHu

Pactenus.lIpencraBnenue
o mo-pe. OTnruuTeIHLHOS
CBOWCTBO PACTCHUH.
Xnopoduin. 3HaueHue
dbotocuntesa. CpaBHe-HUE
KJIETOK PaCTEHUU U
Oakrepuii. Jlenenue
LIapCTBa PACTCHUM Ha
IpyHIbl: BOAOPOCIH,
I[BETKOBEIE (TTOKPBITOCE-
MEHHBIE), TOJIOCEMEHHBIC,
MXH, TJIayHBI, XBOIIIH,
nanopoTHUkU. CTpoeHue
pactenuii. Ko-pens u
nober. CnoeBu-1ie
BoJopocieil. OCHOB-HbIE
pasanyuus MOKPHITO-
CEMEHHBIX U
roJI0OCEMEHHBIX pacTe-
HUil. Poib IBETKOBBIX
pacTeHui B )KU3HU YEJI0-
BEKa

XapakTepu3oBaTh
TJIaBHBIC IPHU3HAKU
pacTeHui.

Pasznuyarh yacTu IBETKOBOTO
pacTe-HUs HAa PUCYHKE
yueOHHUKa, BBIIBUTATh
MIPEIOJIOKEHUS 00 UX
byaxuusx.CpaBHUBATD
LIBETKOBBIE U F'OJIOCEMEH-HbIE
pacTeHHusl, XapaKTepu30BaTh UX
CXOJICTBO U Pa3IHUHUs.
XapakTepru3oBaTh MXH,
MaroOPOTHUKH, XBOIIH, TJIAYHBI
KaK CIIOpPOBbIE pacTe-Hus,
ONpEeNIEATh TEPMUH

«criopa». BeISIBIATH Ha pUCYHKE
y4eOHHUKa pa3-Tuuus MEXKIY
pPacTeHHUSIMH pa3HbIX
CHUCTEMAaTUYECKHUX TPYIIL.
CormnocTaBisTh CBONWCTBA
pacTUTENb-HOM U
OaxkTepuaIbHOU KIETOK, JeNIaTh
BBIBOJIbI. XapaKTepU30BaTh
3HAYEHUE PACTCHUI pa3HbIX
CHUCTEMAaTUYECKUX TPy B
JKU3HU YEJIOBEKaY MEHHE
paboTtath ¢ 1a00paTOPHBIM
obopymoBaHUEM, YBE-
JUYUTETHHBIMU IPUOOpaMHU.

OGHapyke-HUE XJIOPO-
TUTACTOB B KJIETKaX
pac-TeHuil ¢ uc-
MOJIb30BaHU-EM
udpoBo-TO
MHUKPOCKOIIA.DJIEKTPO
H-HBbIE Ta0JIULBI U
TUTAKaTHI.




Bonopocnu, nx
MHOT000Opa3ue B
pUPOJIE

OO6mras XxapakTepucTU-Ka.
Crtpoenue, pa3sMHO-KE€HUE
BOJIOPOCIICH.
Paznoobpasue Bojo-
pocnei. Otaensl: 3ené-
Hele, Kpacusie, bBypsie
BOJIOPOCJIH. 3HAYECHUE
BOJIOPOCIIEH B IPUPOJIE.
Hcnonb3oBanue Bog0-
pOCIEN YEITOBEKOM

N3yuuth cTpoeHue
Y pa3MHOXEHUE
BOJIO-pOCIICH

BrigensTs u onuchBaTh
CYIIECTBEH-HbIE MPU3HAKI
BOZIOpOCIIeH. XapaKTepU30BaTh
TJIaBHBIE YEPTHI, JIexkKalue B
OCHOBE CUCTEMAaTUKH BO-
nopocieit. PacriozHaBarth
BOJIOPOCJIM HAa PUCYH-KaX,
repOapHbIX
MaTepuanax.CpaBHUBATh
BOJIOPOCIIH C HA3€MHBI-MH
pPaCTEHHUSIMH U HaXOJUTh 00IIHe
npusHaku. OOBACHATH IPOIECCHI
Pa3MHOKEHHUSI Y OJTHOKJIETOYHBIX
Y MHOTOKJIETOY-HBIX
BoJopociiei. Mcnosb3oBarh
nH(GOpPMaLIMOHHBIE PECYPCHI IS
MOJIT'OTOBKH COOOIIIE-HUS O
3HAYEHUHU BOJIOPOCIICH B IPU-
pOJie U KU3HU YETOBEKa

Mukpockorn

U POBOH,
MHUKPOTIpEIa-paThl.
(On-HoKIIeTOYHAS
BOJIOPOCITh —
XJIAMHJIOMO-Ha1a)

Mxu. Obmas xapax-
TEepPHUCTHUKA U 3HaUe-
HHE

MoxoBuUIHbIE, XapaKTep-
HBIC YEPThI CTPOCHHUSI.
Knaccer: [1leuénounuku u
JIucrocrebOenbHbIC, HX
OTJINYUTEIHHBIC YEPTHI.
Pa3zmuoxenue (Oecro-yoe
Y TI0JIOBOE) M pa3-BUTHE
MOXOBUJIHBIX. Mo-
XOBHUHBIC KaK CITOPO-BbIE
pacTeHusi. 3HaUCHHE MXOB
B MIPU-POJIE U )KU3HU
YeJIOBEKA.

N3yuuts cTpoeHue
Y pa3MHOXEHUE
MXOB

CpaBHUBATh NMpECTABUTENEH
pa3-JIMYHBIX IPYMNIl paCTEHUH
oTzena, ie-1aTh

BEIBOALL. Ha3kIBaTh
CYyILIECTBEHHBIE TPU3HAKN MXOB.
Pacnio3naBats npeacraBurencit
MO-XOBH/IHBIX Ha PUCYHKAX,
repOapHBIX MaTepuaax, )KUBBIX
oObekTax.Beienste npuzHaku
IIPUHAJIEKHO-CTU MOXOBUIHBIX
K BBICILIUM CIIOPO-BBIM
pacTeHusM. XapaKTepu3oBaTh

Mukpockorn

U POBOH,
MUKpPOTIpErna-paThbl.
(Char-unym — kie-
TOYHOE CTPOCHHUE)




JlaGoparopnas paboTa 4.
«M3ydyeHne BHEIIHETO
CTPOECHMSI MOXOBHIHBIX
pacTeHu»

MIPOLIECCHI Pa3-MHOKEHHUS U
Pa3BUTUSI MOXOBUIHBIX, UX
0COOCHHOCTH. Y CTaHABIMBAaTh
B3aMMOCBSI3b CTPOE-HUSI MXOB U
WX BO3JICHCTBUS Ha CpeLy
oburanusi. CpaBHUBATh BHEIITHEE
CTPOEHHE 3EJEHOTO MXa
(KyKyIIKHMHA JIbHA) U 6€JI0ro Mxa
(carayma), orMe4aTh Ux
CXOJICTBO U

paznuuus. DUKCUPOBATH
PE3YNbTaThI UCCIIEI0-BaHHIA.
ColmroaTh ipaBuiIa paboThHl B
KaOu-Hete, oOpaleHus ¢
71a00paTOPHBIM 000PYI0BAHUEM

['pu6BI. Obmas
XapaKTePUCTHKA.
Mmuoroo6pasue
rpuOoB.

MHuoroo6pasue u
3HA4YCHHE TPHOOB.
CrpoeHue NUIAnOYHbIX
rpu6oB. [1necHeBbIe
rpuOBI, UX UCIIOIL30BAHUE
B 3/IpaBOOXPaHCHUN
(aHTHOMOTHK TICHUITUII-
nuH). OMHOKJIETOYHBIC
rpudb1 — aposxoku. Mx
WCTIOJIH30BAHUE B XJIC-
OOTeYeHUH U TUBOBApe-
Hun. Cre00HbBIE U S10-
BuTHIE TpHOBL. [IpaBuna
cOopa u yrnorpebdaeHus
rpu6oB B nuity. [lapa3u-
THYeCKHe rpuobl. Pob
rpuboB B Ipupoje U
KM3HH YeJIOBEKa

XapakTepus3oBaTh
CTpPOCHHE
LUIATIOYHBIX
rpuboOB.

[onpa3znensTh NUISTIOYHbIE
IpyObI HA TUTACTUHYATHIC U
TpyOuaTbie.ONUCHIBaTh
CTPOCHUE TIECHEBBIX TPHOOB 110
pucyHky yueOHnKa.OO0bACHATh
TEPMUHBI «aHTHOUOTHKY H
«MeHUIUTHH». Pacrio3sHaBaTh
CBhEIOOHBIE U SITIOBU-THIE TPUOBI
Ha TabJIUIax ¥ PUCYHKaX
y4ueOHHKA. Y YaCTBOBATh B
COBMECTHOM 00CYXJ1e-HUU
IpaBuI cOOpa U MCIIOJIb30BAHHUS
rpu60B.OOBSACHATH 3HAYCHUE
TpUOOB JIJIS YeJIOBEeKa H IS
OPUPOIBI

Tl'oToBuTH MU-
Kporpenapar
KYJIBTYpPBI

Ipoxokeit. I3yuathb
IUIECHEBBIE TPUOBI IO
MHUKPOCKO-TIOM MIPU
Ma-JIOM YBEIU-UYECHUU
Ha rO-TOBBIX
n\MHKpompena-
parax.2neKTpOH-HbIE
TaOIUIBI U TUIAKATEI.




BBenenne — 1u.

P. 1. Oco6ennocTu ctpoenus L{BeTkoBbIX pacTeHuit — 13 4.

Tematuueckoe IJIaHUPOBAHUC B 6 Kiacce

P.2. — J)KusHeneqarenbHOCTh pPaCTUTENBHOIO Opranu3ma — 9 u.
P. 3. Knaccudukarus 11BeTKOBBIX PACTCHHI — 7 .
P.4. Pactenus u okpy»xkaromias cpena — 4 d.

Ne | Tema

Conepxanue

[leneBas yctaHOBKa
ypoka

Komny
€CTBO
4acoB

OcHOBHEBIE BUABI ACATCIIBHOCTU
o0ydJaronxcst Ha ypoke/BHEY-
POYHOM 3aHATHHA

Hcnonp3oBanue
obopotoBaHus

OCcoOEHHOCTH CTPOCHHS IIBETKOBBIX PACTCHHM

1 Cewms, ero
CTpOCHHUE U
3HAUYCHHE

CemMs kak opras pas-
MHOKEHHUS
pacTeHuii.3HaUCHHE CEMSH B
MIPHU-POJIE U KU3HU YeJIOBEKa
JlaGopatopnas pabora 1
«Ctpoenue ceMeHH (a-
COJIM»

Crtpoenue cemeHu:
KOXYpa, 3apO/IbIIIL,
SHIOCIIEPM,
CEeMSI10-JIH.
Crtpoenue 3apo-
JbIIIa PACTEHHUS.
JIBy-10JIbHBIE U
OJIHOJI0JIb-HbIE
pacTeHus.
[Ipopacranue
CEMSIH.

1

OOBACHATH POJIb CEMSH B
npupoze. XapakTepu3oBaTh
(GyHKIUU YacTel CeMEHHU.
OnuceIBaTh CTPOCHUE 3aPOIbIIIA
pacteHus. Y CTaHaBIMBATh
CXOJICTBO IIPOPOCTKA C
3apojpiiieM ceMeHu. OnuChIBaTh
CTaJu IPOPACTaHUS CEMSH.
BrISBISATE OTIMYUTENBHBIC
MIPU3HAKU CEMSH JBYAOJIBHBIX U
OJI-HOZOJIbHBIX PACTEHUMN.
Hcnonb3oBath
UH(OPMALIMOHHBIE PECYPCHI IS
MOJITOTOBKU COOOIIIE-HUS O POIH
CEMSH B J)KM3HH UYEJIOBE-
ka.lIpoBoauThs HAOMIOACHMS,
(UKCUPO-BATH UX PE3YJILTATHI BO

Pabora «Ctpoenue
ceMenu (aco-
ma»Ludposast
nabopaTopus 1Mo
AKOJIOTHH (IaTYHK
OCBE-ILIEHHOCTH,
BJIIKHOCTH H
TemIepary-
PBI).DIEKTPOHHBIE
TaOJIHULIBI U [IAKATHI.




BpEMsI BBITIOJI-HEHUS
nabopaTopHOi

pabotel. CobmrogaTh mpaBuiIa
paboTel B Kabu-HeTe,
oOpareHust ¢ 1abopaToOpHBIM
ob0opymoBaHueM YMeHHE
paboTtath ¢ 1a00paTOPHBIM
o0opyoBaHueM,
YBEIMYHUTEIBHBIMHA TPUOOpAMHU

YciaoBus
MpopacTaHus
CEMSH

3HaueHue BOJbI U BO3-IyXa
JUIS IPOPACTaHUS CEMSH.
3anacHble MUTA-TEJIbHbBIE
BEIIECTBA CE-MEHHU.
TemneparypHsie

YCIIOBUS IPOPACTAHUS
cemsH. Ponb cBera. Cpo-ku
IIOCEBa CEMSH

N3yuuts poib
3amac-HbIX
MUTATEIbHBIX Be-
IIECTB CEMCHH.
Tem-nieparypHsie
YCIIOBHUS
MpopacTaHus
cemsiH. Ponb cBeTa

XapakTeprus3oBaTh poiab BOAI U
BO3-1yXa B IPOPACTaHUU
ceMsiH.OOBSCHSATh 3HAYCHHE
3aMacHbIX MU-TATEIbHBIX
BEIIIECTB B POPACTaHUHU
ceMsiH.OOBSACHATH 3aBUCUMOCTh
popacTa-Husl CEMSIH OT
TEMIEPATYPHBIX yCIIO-
Buii.IIporuo3uposars cpoku
1oceBa ce-MsH OTHEJIbHBIX
KyJIbTYyp.YMeHue paboTath C
1a00paTOPHBIM 000PYIOBAaHUEM,
YBEJIMYUTEIBHBIMU PUOOPaMHL.

Pabora

«YcnoBus
POPACTAHUS CEMSH.
3HayeHue BO-IbI U
BO3/IyXa JIJIs popac-
TaHUs

cemsH. Lludpposas
nabopaTopus 1Mo
HKOJIOTUH (IaTYUK
OCBe-LIIEHHOCTH,
BJIQXKHOCTH U
TEeMITepaTy-phbl).

Kopens, ero crpoe-
HUE U 3HAYCHUE.
KopueBbiit
CHUCTCMBI.

THIBI KOPHEBBIX CUCTEM
pactenuii. CTpoeHne KOpHs
— 30HBI KOPHS: KOHYC
HapacTaHus, BCa-CbIBaHUA,
IIPOBE/ICHUS, JICJIEHUS,
pocra. Poct kopHs,
reotponu3m. Bu-
JOU3MEHEHHUS KOPHEM.
3HayeHHUE KOpPHEH B
IIPUPOJE.

Jlaboparopnas paboTa 2.

N3yuuth BHENIHEE U
BHYTpPEHHEE CTpPOE-
HUE KOpHS

Pasznuyarh 1 onpenensTs TUIIbI
KOpP-HEBBIX CUCTEM Ha PUCYHKAX,
repOap-HbIX PK3EMIUIAPaAx,
HATypaJIbHBIX
oOnekrax.HaspiBaTh yactu
KOpH:L. Y CTaHABIIMBATh
B3aMMOCBS3b CTPOE-HUS U
byHKIM yacTen
KOpH.OO0BSCHATh 0COOCHHOCTH
pocta kop-Hs. [IpoBoauts
HAOJI0/IEHUS 32 U3-MEHEHUSIMU B
BEPXYIIEYHOM YaCTU KOPHS B

Mukpockorn

(P POBOH,
MHKpoOIperna-

paThl. DIEK-TPOHHbBIE
Ta-OJIMIIBI U TJ1a-KATBhI.




«CTpoeHue KOpHS Mpo-
pocTKa»

nepuoJ pocta. XapakTepu3oBarb
3HAYCHHUE BUI0U3-MECHEHHBIX
KOpHEM 11t
pacrenuii.IlpoBonauts
HaOMoeHUs U (PUKCUPO-BATh UX
pe3yabTaThl BO BPEMs BBIIIOJI-
HEHUS J1TabopaTOpHOMH
pabote1.CobuoiaTh paBuia
paboThl B Kabu-HeTE,
oOparieHus ¢ 1abopaTOPHBIM
obopynoBaHueM Y MEHHE
paboTtath ¢ 1a00paTOPHBIM
obopynoBaHUEM,
YBEJIUYUTEIbHBIMUA IPUOOpaMHU.

Juct, ero
CTpPOEHHUE U
3HAUYCHUE.

Jlucr, ero ctpoenue u
3HaueHue BHemHee
CTpOCHHE JIU-CTA.
Buyrtpennee crpoe-Hue
mucTa. TUIBI KUIKO-BaHUS
nuctbeB. CTpoeHue u
(GyHKIIUHU yCTHUL. 3HAYCHHE
JUCTA JJISl PACTCHUS:
(dhoTOoCHH-TE3, HCTIApECHHE,
ra3o00-meH. Jlucromanm, ero
POJIb B )KM3HU PaCTCHHUSI.
BunonsmeHneHus Ju-CThEB

N3yuuth BHENIHEE U
BHYTpPEHHEE
CTpOCHHE JIUCTA.

OnpenensaTh 4acTH JINCTA HA
repOap-HbIX K3EMILIAPAX,
pucyHkax.PazmiuaTh mpocTeie u
CJIO’KHBIE JIU-CThS.
XapakTepru3oBaTh BHYTPEHHEE
CTPOCHUE JIUCTA, €T0 YacTH
YcTaHaBIMBaTh B3aUMOCBSI3b
CTpoe-HUs U (QYHKIIMHA

nucTa. XapakTepru3oBaTh
BUJOM3MEHEHHS JTHCTHEB
pacteHuil Y MeHHE paboTaTh C
1a00paTOpHBIM 000pYyIOBaHUEM,
YBEIUYHUTEIBHBIMHA IPUOOPAMHU.

DJIEKTPOHHBIE
TaOJIMIIBI U TIJIaKATHI.
[udposoit qaTanx
KOHIIEHTPAIIUU HOHOB,
3EKTPOJ HUTpAT-
AHUOHOB, DIIEKTPO]T
CpaBHE-HUSI.




Crebenb, ero
CTpOe-HHE U
3HAYCHHE

Crebenb, ero CTpoeHue u
3HAUCHUE

Jlaboparopnas padota 3.
«BHemHee cTpoe-HUe
KOpPHEBHINA, KITyO-H,

N3yuuth BHENIHEE
CTpOCHHE CTEOIS.
Tu-nbl cTebeil.
Buyrpen-nee
CTpOeHHue cTeds.

OnwuceIBaTh BHEIIHEE CTPOCHHUE
cTe0-JIs1, IPUBOJUTH TPUMEPHI
pa3IMYHBIX THUIIOB CTEOJICH.
HaspiBaTh BHYTpEHHME YacTU
cTeOJIs pacCTeHUN U UX

Mukpockorn

U POBOH,
MUKpOTperna-
patbl. «Cte-0enb
OJTHO-IOJTBHBIX U

JTYKOBHIIBD» OyHKIMH CTEOIIS. byskun. Onpeaensits JIBYIOJIBHBIX
Bu-nonsmeHenus BUIOU3MEHEHUS Hal-3€MHBIX U pacTeHUN» DIIEKTPOHH
cTebns y MOJI3EMHBIX MOOETOB HA bIC TAOJIUIIBI U
HaJ[36MHBIX U TIOJI- pucyHkax, ¢potorpadusix, TJIaKaThl
3€MHBIX MTOOETOB. HATypaJlb-HBIX
oObekTax./3yuaTh 1 ONUCHIBATH
CTPOEHHE MOJ-36MHBIX TOOETOB,
OoTMeuaTh UX pas-
mnuua. OukcupoBarb
pe3yNbTaThl UCCIEI0-BaHUM.
Cobnronats npaBuia paboThI B
kabuHete, oOpaieHus ¢ abopa-
TOPHBIM 000PYZOBaHHEM
JKuznenesTeabHOCTh PACTUTEIBLHOTO OpraHu3Ma
MuHnepanbHOE TUTa- MuHepanbHOE TUTaHUE YcranaBnuBaTh 1 OOBsCHATH poJIb KOPHEBBIX BO- | [{udposas
HUE pacTeHUH U pacTeHui 1 3HaUCHUE B3aU-MOCBSI3b JIOCKOB B MEXaHU3ME naboparopus 1o
3HAuYEHHUE BOJIbI BoAbIBoza kak MTOYBEHHOT'O MOYBEHHOTO 9KOJIOTHH (AaTYUK

HE00X0IMMOE yCIOBUE
MUHEPAIHLHOTO
(MOYBEHHOI0) MUTAHUA.

B BOJIC MUHCPAJIbHBIX

IIIEHUE BOJbI M1 MUHE-
paJIbHBIX BEIIECTB 110
pacTeHH10. 3HaueHHe

N3BneueHnne pacreHueM
U3 MOYBBI PACTBOPEHHBIX

coisiel. @yHKIUSA KOpHE-
BBIX BOJIOCKOB. [lepeme-

MIATAHUS] PACTEHUN
Y YCJIIOBUM BHEUTHEH
CpEIBbl.

nuTaHusa.O00CHOBBIBATh POJIH
MOYBEHHOTO MHU-TaHUS B )KU3HU
pactenuii CpaBHUBATh U
pasIuyaTh COCTaB U 3HAYCHHE
OPTraHUYECKUX U MUHE-PATbHBIX
yI0OpeHU# JI pacTeHUH.
Hcnonb3oBath
nH(GOpPMaLIMOHHBIE PECYPCHI IS
MOATOTOBKHU MPE3EHTA-LIUU
MPOEKTa O MPUCTIOCOOIEHHOCTH

BIIQK-HOCTH, OCBE-
IIICHHOCTH )




MUHEPAJIHLHOTO (TIOYBEH-
HOTO) nuTaHus. Tumsl
ya0OpeHuit U uX poJib B
KU3HU pacTeHus. JKo-
JIOTUYECKHE TPYIIBI pac-
TEHUH 10 OTHOLLEHUIO K
BOJIC

K BOJIC pPACTECHUM pa3HBIX
JKOJIOTHYE-CKUX TPYIIII

Bo3nymnoe nura-Hue | Bo3nymiHoe nuranue XapakTepus3oBaTh [IpuBOUTE IPUMEPBI Hudposas
pacTeHU — pacTeHU — yCIIOBUS, OpPraHU3MOB — aBTOTPO(OB U nabopaTopus 1o
¢dorocunTes ¢dorocunTe3 Y cnoBus HEO0XO0AU-MBIE JUIS reTepoTpodoB, HAXO-TUTh IKOJIOTHH (AATUUK
o0pa3oBaHUs BO3yITHOTO pa3nu4uus B UX YTJIE-KUCJIOTO Ta3a u
OpPraHUYECKUX BEILECTB B | IUTAHUS nutanuu. OO0CHOBBIBATh KHCJIOpOJ1a)
pacteHuu. 3en€HbIe pacteHui.OOBACHAT KOCMHUYECKYIO POJIb 3€JIEHBIX
pacTeHust — aBTOTPO(EI. b POJIb 3€JIEHBIX pacrenuii. MUcnonp30Bathb
I'erepoTpods! Kak mo- JUCTBEB B UH(QOPMALMOHHBIE PECYPCHI A
TpeOUTENN TOTOBBIX Op- ¢dorocunTese HOJTOTOBKH COOOIICHUS O POJIH
TaHUYECKUX BEIIECTB. (oTocuHTE3a Ha HalleH
3nayeHue GOTOCUHTE3A B I1aHeTeBhInoaHATE
IpUpoLe HaOJII0ICHUS M U3MEpe-HUs
JbixaHue JlpIxanue 1 oOMeH Be- YcraHnaBnuBarth Bocnuranue GepexHoro Hudposas
niecTB y pacteHuPoinb B3al-MOCBS3b OTHOILEHMSI K CBOEMY 3/10POBBIO, | JIAOOPAaTOpHs 110
JBIXaHUS B )KU3HU IIPOLIECCOB IIPUBUTHE UH-TEpPECA K IKOJIOTHH (AATUUK
pactennii. CpaBHUTEIIb- IbIXaHUS U W3YYCHHUIO NIPEAMETA. YTJIE-KUCIIOTO Ta3a u

Hasl XapaKTepUCTHKA
MIPOLIECCOB JIbIXaHUS U
dorocunTe3za. ObMeH
BEIIECTB B OPTaHU3ME KaK
BAJKHEUILINHN NTPU-3HAK
XKU3HH. B3anmo-cBA3b
MPOLIECCOB JIbIXa-HUS U
dboTocuHTE3

dboTocuH-TE3A,
MPOBOJUTH UX
CpaBHEHHUE.
Onpenenars
IIOHSTHE «OOMEH
BCIIIECTB».
XapakTepu3oBaTh
00-M€H BEIIECTB
KaK BaKHBIN
MPU3HAK )KU3HU

KHCJIOPO/JIa)




9 | Tpaucnoprt BemecTB. | TpaHcHOpT BEMIECTB. VYcranaBnuBaTh 1 OOBSCHATH POJIb TPAHCIIOPTA [udposas
Hcnapenne Bozbl Hcnapenne Bozbl B3al-MOCBS3b BELIECTB, UCIIAPEHMSI BOJBI. nabopaTopus 1o
JTUCTHSIMU JTUCThsIMU. TypropHoe TpaHcrnopTa .OG0CHOBBIBaTH pOJib 9KOJIOTHH (AaTYUK
JlaGopaTopHas paboTa | COCTOSIHHE KIETOK BELIECTB B IIOYBEHHOT'O MHU-TAaHUS B )KU3HU | BJIaXK-HOCTH, OCBE-

4. «Mcnapenue BObl pacTeHUH. pactenuit CpaBHUBAThH U IIEHHOCTH ) IU(PPOBOH
JUCTBSIMU J10 U 11OCJIE pa3nuyaTh COCTAaB U 3HAYCHHE JATYUK
MOJINBAY, OpPraHUYECKUX U MUHE-PATBHBIX | 3JIEKTPOIPOBOJHOCTH
5. Typropaoe yIoOpeHui 75l pacTeHU.
COCTOSIHHE KJIETOK. Hcnons3oBath
6. 3HaueHue UH(OPMALIMOHHBIE PECYPCHI IS
KYTHKYJIBI ¥ IPOOKH B MOJTOTOBKU Mpe3eHTa-LNuN
3alUTE PaCTEHUH OT IPOEKTa O MPHUCIIOCOOICHHOCTH
UCTIApEHUS» K BOJIE PaCTEHUI pa3HBIX
HKOJIOTMYE-CKUX TPy
Knaccudukanus 11BeTKOBBIX pacTeHUN
10 | CemeiicTBa Kilacca OOmas xapakrepuctu-ka. | M3yuuts oburyio 2 Broiensate ocHoBHBIE Tpu3Haku | PaboTa ¢ rep-6apHbIM

JBynosibHBIE

CewmeiicTBa: Po3o-
LIBETHBIE, MOTBUILKOBBIE,
KpecronBernsie,
ITacnénoBrie, Ci10:KHO-
nBeTHbIE. OTINYHUTEIE-

HBIC IIPU3HAKU CE-MEUCTB.

3HayeHue B MPUPOJIE U
’KM3HM YEJI0-BEKa.
CenbCKOX035M-CTBEHHEIC
KYJIBTYPBI

Xa-PaKTEPUCTHKY
ce-MeHCTB Kj1acca
JIBy-110JIbHBIE.

KJ1ac-ca

JABynonpHbie. OUCHIBATH
OTJINYUTEJIbHBIE PU3HA-KU
ceMeicTB kinacca.Pacno3naBathb
MpECTaBUTENIEH Ce-MEUCTB HA
pHUCYHKaX, TepOapHBIX Ma-
Tepuanax, HaTypajJbHbIX
o0bekTax. I [puMeHaTs TpuémMbl
paboTHI C OTpe-AeIuTeIeM
pacrenuii. cnonb30Bath
nH(GOpPMaLIMOHHBIE PECYPCHI IS
MOATOTOBKHU MPE3EHTA-LIUU
IIPOEKTA O POJIA PACTEHUH KJlac-
ca JIByioibHBIE B IPUPOJIE U
JKU3HH YEJIOBEKA

MaTe-pruasoM
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CemMelicTBa Kj1acca
OHOOOIBHBIE

OO6m1as XxapakTepucTHKa.

CemeiicTBa: JInneiinsle,
JlykoBsie, 3naku. OT-

JIMYUTCIIBHBIC TPU3HAKU.

3HayeHue B IPUPOJIE

N3yuuts 001I1y10
Xa-paKTEePUCTHUKY
Ce-MEUCTB Kjacca
OaHO-I0JIbHBIE..

Briiensate npu3HaKky Kiacca
Opnno-nonbHbIE. OnpenensaTsb
MpU3HAKHU JEJIEHUS KJIaccoB
JABynonsubie 1 OHOI0JIb-HbBIE
Ha ceMelcTBa. ONUCHIBATH
XapaKTepHbIC YEPTHI Ce-MEHCTB
KJjlacca

OpnnononpHele. IIpuMeHsTH
puEMBI pabOTHI C OTIpe-
JeIUTENeM
pactenuii.[lpuBoauTh IpUMEpHI
OXpaHSAEMbIX BUIOB.
Hcnonb3oBath
UH(GOPMALIMOHHBIE PECYPCHI TSI
MOJTOTOBKU Mpe3eHTa-LNuN
MIPOEKTA O MPAKTHUYECKOM HC-
MOJIb30BaHNUU PACTCHUHN
cemerictBa OTHOOONBHEIE, O
3HAYEHUH 3JIaKOB ISl JKUBBIX
OpraHU3MOB

PaGoTa ¢ rep-6apHbiM
MaTe-pruasoM




BBenenue — 3 4

Tematnyeckoe MmIaHUPOBAHUE B 7 KIIACCE

P. 1. Pactenust — mpon3BOAUTENN OPraHUYECKOTO BelecTBa — 12 4.
P.2. )KuBoTHBIE — TOTpEeOUTEIM OPraHNIECKOro BemecTsa — 13 4.
P.3. bakrepuu, rpulbI — pa3pymuTean OpraHUuIecKOTo BenlecTsa. JInmaiauku — 5 4.

O0600611eHME — 1 4.

skocuctem JI/p 2.
«CTtpoeHue

Pa3zmuoxxenue (Oecro-jioe u
MOJIOBOE) M pa3-BUTHE

Pacnio3naBats npencraBurencit
MO-XOBHMJIHBIX Ha PUCYHKaX,

Ne | Tema Conepxanue [leneBas yctanoBka | Konuu | OcHOBHBIE BUIBI A€ATENBHOCTH | Mcnonp30BaHue
n/ ypoka €CTBO | OOydJaromuxcs Ha ypOKe/BHEY- 000poI0BaHuUs
i 4acoB | pOYHOM 3aHSTUU
Pactrenust — mpon3BOUTENN OPTAHUYECKOTO BEIIECTBA
1 IToauapcTBo OOm1ast xapaKTEepUCTHKA. N3yuuts crpoenue | 1 OO1m1ast XxapaKTepUCTHKA. Muxkpockon
Hacrosimmue Crpoenue, pa3MHO-KEHHE Y Pa3MHOXEHUE Ctpoenue, pa3MHO-KEHHE 1 poBoH,
BOJIOPOCIIH. Bogopociei. Pasaoobpazue BOJI-pOCJIEi Bojiopocieii. PasnooOpaszue MHUKpPOIIPENa-paThl.
[ToauapctBo BoJIO-pociieid. Otaensl: 3emné- BOJIO-pociield. Otaensl: 3ené- (OnmHOKIETOYHAS
barpsuku. Pons Hele, Kpachsle, bypreie Hele, KpacHsle, bypeie BOZIOPOCIIb —
BOJIOPOCJIEH B BOJIOPOCJIH. 3HAYCHUE BOJIOPOCIIH. 3HAYCHHE XJIaMHUIOMOHA/IA)
BOJTHBIX BOJIOPOCJIEH B IPUPOJIE. BOJIOPOCJIEH B IPUPOJAE.
skocuctemax. JI/p | Mcronp3oBanue Bogopociei Hcnonp3oBanue Bogopocien
1. "Uzyuyenue YEJI0BEKOM YEJIOBEKOM
OJTHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX
BoJIOpociei"”
2 Otnen MoxoBunsble, xapaktepubie | U3yunts ctpoenue | 1 CpaBHUBATh MpECTaBUTENECH Mukpockorn
MoxoBHUAHBIE. yepThl cTpoenusd. Kiaccnr: U pa3MHOXEHUE pa3-IMYHBIX CPYII paCTeHUH U pOBOH,
Ponb MxoB B [Tey€nounuku u MXOB oTJena, Ae-1aTh MUKpPOTIperna-paThbl.
o0Opa3oBaHHUH JluctocrebenpHbIC, UX BbIBO/IbI. Ha3biBaTh
00JIOTHBIX OTJIMYUTEIbHBIEC YEPTHI. CYIIIECTBEHHbIE TPU3HAKU MXOB.




3CJICHOI'O MXa

MOXOBHUIHBIX. MO-XOBUIHEIE

repOapHbIX MaTepuaax, KUBbIX

KYKYIIKUH KaK CIIOpPO-BbI€ PACTCHUS. o0BeKTax. BeiensiTh mpu3Haku
JIEH» 3HaueHue MXOB B IPU-POJIE U MPUHAJJIEKHO-CTH MOXOBHIHBIX
KU3HU YETIOBEKa. K BBICIIIHM CITIOPO-BBIM
JlaGoparopnas paboTa 3. pacteHusM. XapaKTepru3oBaTh
«3yueHne BHEIIHETO MPOIECCHI Pa3-MHOXKCHHUS U
CTPOECHHSI MOXOBHIHBIX Pa3BUTUSI MOXOBUIHBIX, UX
pacTeHui» O0COOCHHOCTH. Y CTaHABIMBATh
B3aMMOCBS3b CTPOE-HUSI MXOB U
UX BO3JICMCTBUS Ha CPELY
oOutanusi. CpaBHUBATh BHEILIHEE
CTPOEHUE 3ENEHOTO MXA
(KyKyIIKHMHA JbHA) ¥ 0€JI0T0 MXa
(carnyma), ormeyath ux
CXOJICTBO U
pasnnuusa. DUKCUpOBAThH
pe3yNbTaThl UCCIE10-BaHUM.
Cobnronats npaBuia paboThI B
kKabu-Hete, oOpareHus ¢
71a00paTOPHBIM 000pPYIOBaHUEM
Otnen OO6mras XxapakTepucTuKa N3yuuts 001I1y10 BrISBIIATH 001IIME YePTHI PaGoTa ¢ rep-6apHbiM
I'onocemenHsle. roJIOCeMEHHBIX. Pacce-jeHne | Xa-paKTepUCTHKY CTPOCHHS M PA3BUTUS CEMEHHBIX | MaTe-pHAJIOM
Ponb TOJIOCEMEHHBIX MO roJIOCe-MEHHBIX pactenuii.OcBauBaTh NPUEMBI

rOJIOCEMEHHBIX B
IKOCHUCTEME TaMTH
JIp. 4. «Ctpoenue
MOOETroB XBOMHBIX
pacTeHui

JI/p 5.«Ctpoenue
MYKCKHX,
JKEHCKHUX IIUIIEK U
CEMSH COCHBI
OOBLIKHOBEHHOM

MOBEPXHOCTU 3EMIIH.
OO6pa3oBaHue CeMsH Kak
CBUJICTEIBCTBO 0O-JIce
BBICOKOT'O YPOBHS Pa3BUTHS
TOJIOCEMEH-HBIX 110
CPaBHEHHUIO CO CIIOPOBBIMHU.
OCOOEHHO-CTH CTPOCHUS U
pa3BU-THS TPEACTABUTENECH
Kiacca XBouHslie. ['ono-
CEMEHHbIE Ha TEPPUTO-PUU

pacTeHui

paboTEhI ¢ ornpe-aenuTenemM
pactenuii. CpaBHUBATh
CTPOEHHE CIIOPHI U CEMEHHU.
XapakTepru3oBaTh IPOLIECCHI
pa3-MHOKEHUS U Pa3BUTHS
rOJIOCEMEH-
HbIX.[Iporno3uposars
MOCJIE/ICTBHS HEPA-LIMOHAIBHOMN
JESTEIIbHOCTH YEJI0BEKA ISl
KU3HU
royioceMeHHbIX.Mcrnonap30BaTh




Poccun. 1x 3Haue-uue B
IIPUPOJE U KU3HU YEIIOBEKA

nH()OPMAITMOHHBIE PECYPCHI IS
IIOATOTOBKH HpGBGHTa-I_II/II/I
MPOEKTa O 3HAYCHUH XBOWHBIX
necoB Poccun

Otnen
[TokpsITOCEMEHHBIE
, i LIBeTKOBBIC.
Ponp
MTOKPBITOCEMEHHBIX
B pa3BUTHHU
3eMIIeIEHS

Jl/p 6. «lIpusnaku
OJIHOJOJIBHBIX H
JBYI0JIbHBIX
pacTeHui»

OO6mras xapakTepucTu-Ka.
CemeiicTBa: Po3onBerHbie,
MOTBIIIBKOBEIE,
Kpecrougernnie,
ITacnénoBrie, Ci10KHO-
1BeTHbIC. OTIIMYUTEIN-HBIC
MPU3HAKU CEMEUCTB.
3HaueHue B IPUPOJE U
KHU3HU YeJI-BeKa.
CenbCKOX034MCTBEHHBIE
KYJIbTYpPBI

N3yuuts 001I1y10
XapaKTEPUCTHUKY Ce-
MeWCTB Kinacca JIBy-
JOJILHBIC.

Bb11ensiTe OCHOBHBIE TPU3HAKU
KJ1ac-ca J[By10JIbHBIE.
OnuceIBaTh OTIMYUTEIbHBIE
IIPU3HA-KU CEMEMCTB Kilacca.
Pacno3naBath npencraButenei
C-MEHUCTB Ha PUCYHKAX,
repOapHBIX Ma-TepHaIax,
HATypaJbHBIX
oOnekTax.lIpumeHsTh TpUEMBI
paboTHI ¢ oTnpe-IeauTeneM
pactenuii.Mlcnosib30BaTh
UH(OPMALIMOHHBIE PECYPCHI IS
MOJTOTOBKU Mpe3eHTa-LNuN
IIPOEKTA O POJIA PACTCHUH KJIac-
ca /[BynonbHbIE B IpUpOJIE U
YKU3HU YEJIOBEKA

PaGoTa ¢ repbapHbIM
MaTepuaIoM




CemMelicTBa Kj1acca
OHOOOIBHBIE

OO6m1as XxapakTepucTHKa.
CemeiicTBa: JInneiinsle,
JlykoBsie, 3naku. OT-
TUYHUTETHHBIC TIPU3HAKHY.
3HayeHue B MPUPOJIE

N3yuuts 001I1y10
Xa-paKTEePUCTHUKY
Ce-MEUCTB Kjacca
OaHO-I0JIbHBIE..

Briiensate npu3HaKky Kiacca
Opnno-nonbHbIE. OnpenensaTsb
MpU3HAKHU JEJIEHUS KJIaccoB
JABynonsubie 1 OHOI0JIb-HbBIE
Ha ceMelcTBa. ONUCHIBATH
XapaKTepHbIC YEPTHI Ce-MEHCTB
KJjlacca

OpnnononpHele. IIpuMeHsTH
puEMBI pabOTHI C OTIpe-
JeIUTENeM
pactenuii.[lpuBoauTh IpUMEpHI
OXpaHSAEMbIX BUIOB.
Hcnonb3oBath
UH(GOPMALIMOHHBIE PECYPCHI TSI
MOJTOTOBKU Mpe3eHTa-LNuN
MIPOEKTA O MPAKTHUYECKOM HC-
MOJIb30BaHNUU PACTCHUHN
cemerictBa OTHOOONBHEIE, O
3HAYEHUH 3JIaKOB ISl JKUBBIX
OpraHU3MOB

PaGoTa ¢ rep-6apHbiM
MaTe-pruaioM

’KuBoTHBIE — MOTPEOUTENN OPraHMYECKOTO BEIIECTBA

OOm1as xapakrepu-
CTHKAa TMOJI[apCTBa
IIpocreiimue.
JlaboparopHnas pabora
7.

«CTtpoeHue u
nepeBU-KEeHNE
nH(]Y30pUHU-TY-
benpkmn»

Cpena oburanusi, BHEII-
Hee ctpoeHue. CTpoe-Hue
1 )KU3HEICATEIb-HOCTh
CapKOJIOBBIX Ha IIpUMeEpe
amMEOBI-IPO-Tesl.
Paznoobpasue cap-
koJ0BbIX Cpena
oOUTaHMsI, CTPOC-HHUE U
MepeIBIKEHUE Ha

Jlatb ob1ryro
XapaKTe-pUCTUKY
IIpocreii-muM, Ha
npumepe Tu-na
CapkonoxryTu-
koBble. Ha mpumepe
3BIJICHBI 3€JICHOMN
II0Ka3aTh
B3alMOCBSI3b CTPOE-

BrisBisITE XapakTepHbie
MPU3HAKU NOIAPCTBA
[Ipocreiimue, nnu Ox-
HOKJIETOYHBIE, TUIIA
CapkoJioBbIE U
KT'YTUKOHOCLBI.Pacro3HaBaTh
MPEACTaBUTENEN KIIac-ca
CapkogoBble Ha MUKpOTpena-
parax, puCyHKax,

Muxkpockon

i poBoH,
MUKpPOIpEera-paThl
(ameba, HBrIICHA
3eneHas, HH}py3opus
Tydenbka)




8. «CpaBHuUTENbHASA
XapaKTEePUCTHKA
OJTHOKJIETOYHBIX
OpraHUu3MOB»

MpUMEPE IBTIIEHBI 3€1E-
HOM. XapakTep NUTAHUS,
€ro 3aBUCUMOCTb OT
yCJI0BUH cpebl. [lpixa-
HUE, BBIJICJIICHUE U pa3-
MHOkeHue. Coueranue
MIPU3HAKOB )KUBOTHOTO U
pacTeHUs y IBIJIEHbI
3enéHoi. PazHooOpasue
KTYTUKOHOCLIEB

HUS U XapakTepa
IIN-TaHUus OT
YCIOBUM
OKpYy>Karolen
Cpenbl

doTorpadusx.y cTaHaBIUBAThH
B3aUMOCBSI3b CTPOE-HUS U
GbyHKIIMA OpraHu3Ma Ha TpH-
Mepe aMEOBI-TPOTesl.
OOGOCHOBBIBATH POJIH
MPOCTENIINX B
IKOCHCTEMAax Y MEHHE paboTaTh ¢
71a00paTOpHBIM 000PYyIOBaHUEM,
YBEIUYHUTEIBHBIMHA IPUOOPAMHU.

Tun Kuieuno-
nosnoctHbie. CTpoeHue
1 J)KHU3He-
JeSITeTbHOCTD

OO6mme yepThl cTpoe-
Husl. ['uapa — oauHOY-
Hb1i osut. Cpena o6u-
TaHUsl, BHEIIHEE U BHY-
TpEHHEEe CTPOCHHUE.
OCOOCHHOCTH JKM3HEIE-
STEIbHOCTH, YPOBEHB
OpraHH3alfiy B CpaBHE-
HHUH C IPOCTEHIITUMHU

N3yuuts cTpoeHue
)41
KHU3HEIEATEIIbHOCTD
KHIICYHOIIOJIOCTHBI
X Ha puUMepe
T'UAPbI, BBIACIIUTD
OCHOBHBIE YEPTHI
YCIIOXKHEHUS
OpraHH3aIMH 110
CPaBHEHHIO C IIPO-

OnuceIBaTh OCHOBHBIE PU3HAKU
HoJLapcTBa

Mmoroxknerounsie. Ha3piBats
MIPEACTABUTENEN TUIIA KU-
LIEYHOIOJIOCTHBIX. BIaensrs
o0I111e 4epThl CTPOCHHS.
OOBACHATH Ha IpUMEpPE HATTMUNE
JIy-4€BOM CUMMETPHUU Y
KHAIIEYHOIIO-JIOCTHBIX.
XapakTepu3oBaTh IPU3HAKU

Mukpockorn

U POBOH,
MUKpPOTIpErna-paThbl.
(BHY-TpeHHEE
CTPOCHHUE THUAPHI)

CTEHIIINMU. 0oJiee CII0KHOM OpraHu3aliK B
CpPaBHEHUU C IPOCTEUIINMHU
Tun KonbyaTeie ue- Mecra oburanus, ctpoe- | 3yuuth Pacno3naBath npencraButeneir | Mukpockon
PBHU. HUE U KU3ZHENIEeATEIb- 0COOCHHOCTH KJIac-ca Ha pUCYHKaX, U pOBOH,

HOCTb CUCTEM
BHYTPEHHUX OP-TAHOB.
YpoBHM OpraHu-3alluu
OpraHoOB YyBCTB
CBOOOTHOKMBYIIIHX
KOJIbYaTBIX YEPBEU U Ma-
Pa3UTUYECKUX KPYTIIBIX
yepBen

Jlaboparopnas padoTta 9.
«BHelHee cTpoeHue

YCIIO’)KHEHUS B
CTPOEHHMH KOJIbYa-
TBIX YepBel Kak 00-
nee
BBICOKOOPTaHU30-
BAHHOMW I'PYIIIIBI 110
CPaBHEHHIO C
IUIOCKU-MHU U
KPYTJIBIMU 4ep-
BSIMH.

doTorpadusax.XapakTepru3oBaTh
YCPThI YCIIOKHC-HUA CTPOCHU A
CHCTEM BHYTPEHHUX
oprasoB.@OpMyIMpPOBATH BBIBOJ
00 ypOBHE CTPOCHUSI OpPTaHOB
YyBCTB

nabopaTop-HOe
o0opymo-BaHue. DIek-
TPOHHBIC TA0-JIUIIBI




TOXJIEBOTO YEPBS, €TO
nepeBIKEHHE, pa3Ipa-
KHMOCTB.
JlaGopatopnas pabora 10
(110 YCMOTpEHHUIO yUu-
Tens)

«BHyTpeHHee cTpoeHHe
JIOXKJIEBOTO YEPBS».

9 | Tun Momtrocku Cpena oOuTaHusi, BHEIII- N3yunth Paznuuate u onpenensiTh 1By- [Mudposoit

HEee CTPOCHHE Ha TIPUMEe- | OCOOEHHOCTH CTBOPYATHIX MOJUIFOCKOB Ha MHUKPOCKOII,
pe 6e33y0ku. CTpoeHrue U | CTPOCHHMS Kiiacca pucyH-kax, ¢poTtorpadusx, nabopaTop-HOe
(GYHKIIUHU CHCTEM BHY- JIBycTBOpUaThie HATypaJbHBIX 000py0-BaHHE.
TpeHHUX opraHoB. Oco- MOJI-JTFOCKH 00bekTax.O0BACHATH Bnax-Hble npenapa-
OCHHOCTH Pa3MHOKCHHUS B3aMMOCBS3b 00pa3a KU3HU U ThI, KOJUICKIIHH
u pa3ButHs. Poisb B npu- 0COOEHHOCTEHN CTPOCHUS PaKOBUH MOJUTIOCKOB.
poJie U 3HAYCHHE IS JIBYCTBOPUATHIX DIIEKTPOHHBIE
YeJioBeKa. MOJUTIOCKOB. XapaKTepu30BaTh TaOJINIIBI
Jlaboparopnas padota 11. YepThI MPUCTIOCOO-TICHHOCTH
«Bueminee ctpoenue pa- MOJUTIOCKOB K CpeJie OOU-TaHHUS.
KOBHH MPECHOBOJHBIX U DopMyIHPOBATH BHIBOJ O POJIH
MOPCKHX MOJIITIOCKOB)» JIBY-CTBOPYATHIX MOJUIIOCKOB B

BOJIHBIX

9KOCUCTEMaX, B )KU3HU

YeJI0BEKa. Y CTaHABIMBATh

CXOJICTBO U Pa3IN4us B

CTPOCHUH PAKOBUH

MosuTr0cK0B.CoOIro 1aTh

npaBuia paboThl B KaOU-HETE,

oOpareHust ¢ 1abopaTOpHBIM

o0opynoBaHeM

10 | Tun Ynenucronorue. | OOmas xapakTepucTu-kKa, | BeISIBUTH OCHOBHBIC BbIsIBISITE XapaKkTepHbIE ['epGapHbIii MaTepuan

Kiacc Hacexkomeie

0COOCHHOCTH BHEIII-HETO
ctpoenus. Pazno-o6paszue
POTOBBIX Opra-HOB.

XapaKTepHbIE
NPU3HA-KU
HACEKOMBIX.

MPU3HAKK HACEKOMBIX,
OIMCHIBATH MX TIPU BBI-
MIOJTHEHUH JIA0OpaTOPHOU

— CTpOCHHUE Ha-
CEKOMOTO, THITBI
pa3BUTHSL.




Ctpoenue u GyHKIIUA

N3y4uTh TUIIBI

paboThl. Y cTaHABIIUBATH

CUCTEM BHY-TPEHHHX pa3BU-THUS B3aUMOCBSI3b BHY-TPEHHETO
opraHoB. Pa3-MHOKeHHE. | HaCEKOMBIX CTPOEHHS U MPOLIECCOB
Pa3Butue ¢ HEMoOMHBIM KUZHEACATEIBbHOCTU
npeBpaiieHueM. ['pynbl HacekoMbIx.Habmoars,
HaceKoMbIX. Pa3zBuTtue ¢ (buKcUpoBaTh PE3yabTa-ThI
MOJIHBIM MPEBPAILLIEHU-EM. HaOJI0IeHUH, 1enaTh
['pynnel Hacexkombix. Poinb BbIBOJIbI. COOTIOAATE MTpaBMUIIa
KaKJIOM CTaJNK pa3BUTHUS paboThl B Kabu-HeTE,
HACEKOMBIX oOparieHus ¢ 1abopaTOPHBIM
Jlaboparopnas padota 12. 000pyTIOBaHUEM.
«BHemnee ctpoeHue XapakTepru3oBaTh TUIIBI
HACEKOMOT0» Pa3BUTHUSI HAa-CEKOMBIX.
OOBSICHATH IPUHIIMITHI
Kiaccuduka-1uu
HAaCEKOMBIX. Y CTaHABJIUBATh
CUCTEMaTUYECKYIO
MPUHAIC)KHOCTh
HACEKOMBIX. BRIABIIATE paznuuus
B Pa3BUTUHU HA-CEKOMBIX C
MOJIHBIM U HEMIOJTHBIM
MIpeBpalleHuEeM
11 . Ocobennoctu BHemHer0 | M3yunTh XapakTepru3oBaTh 0COOEHHOCTH | BraxkHbie mpemnapaTsl
Tun Xopaossie. CTPOCHUS, CBA3AHHBIE C 0COOEHHOCTH BHEIIIHETO CTPOEHHs PBIO B «Pb10B1». MoO-n1€871P —
[To3BoHOYHBIE oOuUTaHWEM B BHEIITHETO CBSI3U CO CPEIO OOMTaHUSI. CKE-JIET PhIOBI
xuBoTHbIe. Hanknacc | Bome.CtpoeHue u CTPOEHMSI, OcBauBath IpUEMBI pabOTHI €

PrIOBI.

(YHKIMH KOHEYHOCTEH.
Opranbl OOKOBOM JIMHUU,
Oprassbl Cllyxa,
paBHOBecHsl. OnopHo-
JBUTATEIbHAs CHCTEMA.
Ckerner Henap-HbIX U
MapHBIX MJIABHU-KOB.
CKeneT ToJIOBBI, CKEJICT

CBsI3aHHEBIE C OOuTa-
HHUEM B BOJIC

orpe-JIeTuTelIeM
KUBOTHBIX. BBISBIISATE 4ePTHI
MPUCTIOCOOJIEHHO-CTH
BHYTPEHHETO CTPOEHUS PBIO K
oOurtanuio B Boxe. HaOmromate u
OIHCHIBAThH BHEIIHEE CTPOCHHUE U
0COOEHHOCTH TIEPEIBU-KCHHS
pBIO B XOJI€ BBITIOJIHEHUS JIa-




xabp. OcobeH-HOCTH
CTpoeHus M PpyHK-IUH
CHCTEM BHYTPEHHUX
opraHoB. YepTsl 6osee
BBICOKOTO YPOBHSI Opra-
HU3aIMH PBIO 1O CpaB-
HEHHIO C JIAHIIETHUKOM.
Jlaboparopnas pabota
«BHemHee cTpoeHue u
0COOEHHOCTH TIepe/IBU-
x)eHus peiob» JI/p 13.
«BHyTpeHHee cTpoeHUE
PBIOBI»

6opartopHoii paboTel.CobmonaTh
MpaBuJia IOBEICHHUSI B KaOWHETE,
oOpareHus ¢ JabopaTop-HbIM
o0opynoBaHUEM.
VYcTaHaBnMBaTh B3aUMOCBSI3b
CTpOE-HUS OTACTHHBIX YacTei
CKeleTa pbI0 ¥ UX (PyHKITUH.
BrIsSBISTE XapaKTEpHBIE YEPThI
CTPOEHHS CCTEM BHYTPEHHUX
opra-HoB.CpaBHUBAaTh
OCOOEHHOCTH CTPOCHHUS U
GyHKIMI BHYTPEHHUX OPTaHOB
pBIO U TaHIIETHUKA.
XapakTepu3oBaTh 4YEPTHI
YCIIO’KHE-HUSI OpTraHU3aIK pbI0

12 |. XapakTepHbIE YEPThI N3yuuts 4epThl YcraHaBiIMBaTh B3aMMOCBS3b Buiaxxsble nipeniapatsl
Kiacc 3eMHOBOIHBIE | CTPOEHMS CHCTEM BHY- CTpOE-HHUS CUCTEM CTpOE-HHS OPTraHOB U CUCTEM «3eMHOBOJI-HBIEN
TPEHHUX OPraHOB 3€M- BHYTpPEH-HHUX OpraHoB ¢ UX QYHKIHMSIMU U
HOBOJIHBIX II0 CPAaBHE- OpPraHOB 3€MHO- cpenoit oouranus.CpaBHUBATH,
HUIO C KOCTHBIMH PbIOa- BOJHBIX 110 CPaBHE- 0000maTe HHPOpMa-IHIO O
M. CXOICTBO CTPOEHUS HUIO ¢ KOCTHBIMU CTPOCHUH BHYTPEHHHX OPra-HOB
BHYTPEHHUX OpPraHOB pbIOaMu am¢uOuit u psIO, AeTaTh BHIBO-
36MHOBOJIHBIX U PBIO 161 OnpeniensiTh YepThl OoJee
BBICOKOW OpraHu3aluu
36MHOBOJHBIX 110 CPaB-HEHHUIO C
pbIGamu
13 CXO0aCTBO U pa3nuuust N3yuuth yepThl YcranaBiuBaTh B3aMMOCBS3b Bnaxxasie npenapatsl

Kiacce
MIPECMBIKAIOIIIHECH. .

CTPOCHHS CHCTEM BHY-
TPEHHHUX OPTaHOB IIpe-
CMBIKAIOIINXCS U 3€MHO-
BOJIHBIX. UepThl Ipu-
CIOCOOJIEHHOCTH
MIPECMBIKAIOIINXCS K
JKW3HU Ha cyme. Pas-

CTpOE-HHUSI CUCTEM
BHYTPEH-HUX
OpPraHOB IIPECMBbI-
KaroUIUXCs MO CpaB-
HEHUIO C
36MHOBO/IHBIMU.

CTpOE-HUSI BHYTPCHHHUX OPraHOB
Y CUCTEM OPT'aHOB PENTHIINH, UX
byHKIUH U cpelibl

obutaHus. BEIIBIATE 4epTh
0oJiee BBICOKON Op-TaHU3aluu
HPECMBIKAIOLTUXCS [0
CPaBHEHHUIO C

«IIpecMbl-Karommuecs»




MHOXEHUE U Pa3BUTHE.
3aBHCHUMOCTH TOJOBOT'O
JKH3HEHHOTO IIUKJIA OT
TEMIIEPATYPHBIX YCI0-BUI

36MHOBO/THBIMU. X apaKTEPU30BaT
b TIPOIIECCHI Pa3-

MHOXCHHS ¥ Pa3BUTHUS
JETEHBILIEH Yy
MIPECMBIKAIOTIUX CSI.
Hcnonn3oBarh
nH()OPMAITMOHHBIE PECYPCHI IS
MOJITOTOBKU MPE3eHTA-1IUN
MIPOEKTa O TOJIOBOM KHU3HCHHOM
[UKJIE PENTIINN, 3200Te O
IMOTOMCTBE

14

Knacc IITumer.

B3anmocBsA3b BHELIHETO
CTPOCHHUS M IPUCIIOCO0-
JIEHHOCTH NTHII K MONETY.
Tunel nepbeB U ux QyHK-
uuu. YepThl CX0ACTBA U
pa3nuyuus MOKPOBOB MTHI]
U PENTUIINM.
Jlaboparopnas pabota 14.
«BHelHee cTpoeHue
ntuilbl. CTpoeHUE 1e-
pbeB» M3menenus
CTPOEHHSI CKeJIeTa MTHII B
CBSI3U C
MIPUCTIOCOOJIEHHOCTHIO K
nonéry. OcobeHHOCTH
CTPOCHHSI MYCKYJIaTyphl U
e€ pynkuuu. [TpruanHel
CpacTaHus OTJEJIbHBIX
KOCTEH CKeJIeTa IITHII.
Jlaboparopnas paboTa 15.
«CTpoeHue ckenera nTu-
1BI»

N3yunts
B3aMMOCBS3b
BHEIIIHETO CTPOEHUS
u
MPUCTIOCOOTICHHOCT
{ NTHII K MOJIETY

XapakTepu30BaTh 0COOEHHOCTH
BHEIITHETO CTPOSHHMS TITHII B
CBSI3H C UX
MPUCTIOCOOICHHOCTHIO K
noné€ty.OOBSICHITh CTPOCHUE U
(GYHKIIMA TTe-PHEBOTO MOKPOBA
TeNa NMTHUIl. Y CTAHABIINBAThH
YEepPTHI CXOJICTBA U PA3ITUYHUS
MOKPOBOB NTHII U PETITH-
nui.M3y4yaTh 1 ONUCHIBATH
O0COOCHHOCTH BHEIITHETO
CTPOCHUS NITHIL B XOJIC BBI-
MOJTHEHUS JIA0OpaTOPHOM
pabotel. CobmrogaTh mpaBuiIa
paboTel B Kabu-HeTe,
oOpareHust ¢ 1abopaTOpHBIM
o0opynoBaHueM

Yyueno IItu-1pl,
[lepbst nTULBI, MU-
Kpompenapa-Thbl
«ITeppsa nTuny, ckeaer
romyosi.




15 Oco0eHHOCTH CTPOCHUS N3yuuth ckenet u 1 OnuceIBaTh XapakTepHbIE Braxxasie npenapaTsl
Knacc OIIOPHO-/IBUTaTEIbHOMN BHYTpPEHHEE 0COOEHHO-CTH CTPOCHHUS U «Kponuk», ckener
MiekonuTaronue. CHUCTEMBL. YPOBEHb Opra- | CTPOEHHUE GYHKIIUHA OTTOp-HO- MJIE-KOTUTAIOIIETO

HU3aIUU HEPBHOM CH- MJIEKOTTATAIOIINX JIBUTATEIbHON CUCTEMBI,

CTEMBI TI0 CPABHEHHIO C UCIIOJIb-3YsI IPUMEPBI JKUBOTHBIX

JIPYTUMU TTO3BOHOYHbI- Pa3HbIX cpell

MH. XapaKTepHbIEC YEPTHI oburanus.ITpoBoauTh

CTPOEHMSI MUILEBAPH- HaOro1eHus U (PUKCUPO-BATh UX

TEJIbHOU CUCTEMBI KO- pe3yNbTaThl B X0/1€ BBIMOJIHE-

MBITHBIX U TPHI3YHOB. HUS Ta00paTOpHOI

VYcnoxHEeHHe CTPOSHUS U paboThl. XapaKkTepu30BaTh

(GyHKUIMN BHYTPEHHUX 0COOEHHOCTH CTPOCHHS CUCTEM

OpraHoB. BHYTPEHHUX Opra-HOB

Jlaboparopnas padota 16. MJICKOMUTAIONIUX 110 CPABHEHUIO

«CTpoeHue ckenera c

MJIEKOTTATAIO X PENTHIUAMU. APTYMEHTHPOBATH
BBIBOJIbI O TIPO-TPECCUBHOM
Pa3BUTUHU MJIEKOITUTAIO-
mux.Co0mo1aTh paBuiia
paboTel B Kabu-HeTe,
oOpareHust ¢ 1abopaTOpHBIM
o0opynoBaHuEeM

Bakrepuu, rpuObI — pa3pyIIuTeI OPraHMUECKOTO BelecTBa. JInaiHuKu

16 | Ctpoenue u bakrepun: ctpoenue u XapakTepu3oBaTh 2 OnuceIBaTh pa3HOOOpPA3HBIC PaccmatpuBa-Hue
KHU3HEIEATEIHOCTD KHU3HenesATenbHOCTh. bakT | ocobeHHOCTH (dopmbl OakTepUaIbHBIX KJIETOK | OakTepuil Ha TOTOBBIX
OakTepuil. 3HaUeHHE | €pUU — IPUMHUTHUB- CTpOe-HUS Ha PUCYHKE MUKpOIIpena-paTtax ¢
OakTepuii B IpUPOZE | HbIC OJHOKJIETOUHBIC Op- | OaKTepuil. yueOHuKa.PaznuaTh moHATHSA: UC-TI0JIb30BAaHUEM

" )KHU3HU YC€JIOBEKa

ranu3mbl. CTpoeHue O6ak-
Tepuil. PasmHoxeHue.
OakTepuil AeICHUEM

«aBTOTPOGBI», «TeTePOTPODBI»,
«IIPOKAPUOTHI», «IYKAPUOTHD.
XapaKTepu30BaTh MPOIECCHI

MHUKPOCKOIIA.




KJIETKU HaaBoe. bakre-
pUH KaK caMasi IpEBHSS
rpymnmna OpraHu3MoB.
[Ipoueccol xu3HEnEA-
TEITLHOCTH OAKTEPHil.
[TonsiTre 06 aBTOTpOdhax
U reTepoTpodax, mpoka-
pUOTaxX W yKapuoTax

KHU3HE-JEATEIbHOCTH OaKTepUH
Kak Npoka-puoT.CpaBHUBAThH U
OIICHUBAThH POJIb OaKTE-pUii-
aBTOTPO(OB U OaKTEpHii-reTepo-
TpodoB B IpHupoe Y MEHUE
paboTtatk ¢ 1a00paTOPHBIM
obopynoBaHUEM,
YBEJIUYUTEIbHBIMUA TPUOOPAMHU.
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['pube1. Obmas
XapaKTePUCTHKA.
MHuoroo6pasue
rpuboB.

MHoroo6pasue u 3Haye-
Hue rpudos. CtpoeHne
IUTSITOYHBIX TPUOOB.
[TnecHeBbie TpHOBI, UX
UCIIOJIb30Ba-HUE B
3IpaBOOXPaHEHUU
(aHTHOMOTHK TICHUITHII-
nuH). OAHOKJIETOYHBIE
rpuObI — Apoxcoxu. Mx
WCIOJIb30BaHUE B XJIe-
OoIeueHnU 1 TMBOBape-
Huu. Che100HBIE U SIJ10-
BuTHIC TpUOHI. [IpaBuiia
cbopa u yrnotpeOneHus
rpu6oB B numty. [Tapasu-
TH4eckue rpudsl. Poib
rpu0OB B MPUPOJIE U
KU3HU YETIOBEKA

XapakTepu3oBaTh
CTpPOECHHE
LUIATIOYHBIX
rpuboB.

[Moapa3nensars NUISOYHBIE
rpuOBI HA TUTACTUHYATHIE U
TpyOuaThie. ONMMCHIBATH
CTPOCHHE IJIECHEBBIX TPHOOB TIO
pucyHky yueOHuka.OOBACHITH
TEPMHHBI «AaHTUOMOTUK» U
«TEeHUIIUTAH». PacriosHaBaTh
CheOOHBIE U STJOBU-THIE TPUOBI
Ha Ta0JIMIIaX U PUCYHKaX
yueOHHUKa. Y4acTBOBATh B
COBMECTHOM O0CYXIe-HUHI
npaBwII cOOpa U UCTIOIB30BAHUS
rpr0oB.O0BACHATH 3HAUCHUE
rpuOOB IJIs Ye-JIOBEKa U ISt
PUPOIBI

I'oToBUTEL MH-
Kporpenapar
KYJIbTYphI
npoxoken.M3yyatsb
MJICCHEBBIE TPUOBI TTOJT
MHUKPOCKO-TIOM TIPU
Ma-JIOM YBEJIU-YCHUH
Ha rO-TOBBIX
M\MHUKpOTIperna-
paTtax.DJIeKTpOH-HbIE
TaOJIMIIBI U TUTAKATEI.




BBenenue — 2 4

TemaTtnueckoe IIJIaHUPOBAHUEC B 8 KJ1acce

P.1. HacnenctBeHHOCTD, cpeia U 00pa3 Ku3HU — GaKTOPHI 30POBBS — 6 U

P.2. llenocTHOCTH OpraH13Ma 4eja0BeKa — OCHOBA €T0 JKU3HEAEATEIbHOCTH — 7 4.
P.3. OnopHo-aBurarenbHas cuctema. u3znueckoe 310poBbe — 7 Y.

P. 4. Cucremsl xu3HeobecneueHusi. QopMUpOBaHUE KYIbTYPHI 310pOBbsS — 28 4
P.5. PenponykTrBHas cucTeMa U 3J0pOBbE — 3 4.
P.6. CucteMsbl peryisiium )Ku3He eI TENbHOCTH — 7 4.
P.7. CBa3b opranusma c okpyxaromen cpeoi. CEeHCOpHbIE CUCTEMBI — 6 Y.

O060611eHMEe — 1 4.

OpraHU3MOB: HaOJIOICHUE,
U3Mepe-HHe, YKCIIEPUMEHT.
Jlaboparopnas paboTa 1
«/letictBue dpepmenTa
KaTasna3bl Ha IEPOKCH]T
BOJIOPOII»

KHU3HCOCATCIIb-
HOCTH

Paznuuate npouecc pocta u
npoiiecc pa3BuTusi. OnuceBaTh
MIPOLIECC JIETICHUS KIETKH.
BrImostHsITE 1ab0opaTopHbIi
OIIBIT, HA-OJIFOIaTh
MPOUCXOSAIINE SBICHUS,
(UKCUPOBATH PE3yIbTATHI
HaOJII0Ie-HuUs, NeNaTh
BbIBOJI6I. COOTIOAATE MTpaBUIIa
paboThl B Kabu-HeTeE,
oOparieHus ¢ 1abopaTOPHBIM
000opyI0BaHEM

Ne | Tema Conepxanue [leneBas yctanoBka | Konmuu | OcHOBHBIE BUJIBI A€ATENBHOCTH | Mcnonb30BaHue

n/ ypoka €CTBO | OOydJaromuxcs Ha ypOKe/BHEY- 000poI0BaHuUs

i 4acoB | pOYHOM 3aHSITUU

Pactenust — mpon3BOUTENN OPTAHUYECKOTO BEIIECTBA

1 Knerka — Crpoenue opranuzMa N3yuuth ctpoenue, | 1 HaspiBaTh OCHOBHBIE YaCTH Mukpockorn
CTPYKTYpHas YeJoBeKa: KIETKH, TKa-HHU, XUMHUYECKUN COCTaB kieTkd. OnuchBaTh (YHKIIUU U pOBOH,
eMHULIA OpraHbl, CHCTEMbI OPTaHOB. KJIETKU TakK ke Mpo- opranouioB. OObSICHSTD MUKpOIIpena-paThl,
opraHusma Mertoabl n3yde-Husl )KUBBIX L[ECChI MOHSATHE «PEPMEHT». nabo-paTopHoe

obopyoBa-Hue




KoMmouneHTEI
opraHusma
YyeJI0BeKa.

Crpoenue opranuzMa
YeloBeKa: KIETKU, TKa-HH,
OpraHbl, CHCTEMbI OPTaHOB.
MeTo1b1 U3y4e-HuUs KUBBIX
OpraHU3MOB: HaOJIIOICHUE,
U3Mepe-HHe, YKCIIEPUMEHT.
Jlaboparopnas paboTa 2.
«KiteTku 1 TKaHU HOJ
MHUKPOCKOTIOM»

OO000IWMTE U
YII1yOUTh 3HAHUS
YYaIUXCcs O Pa3HBIX
BHUIaX W TH-TIOB
TKaHEeH JeJIoBeKa

OnpenensiTb MOHATHUS: «TKAHbY,
«CH-HATICY,
«Hepornus».HaspiBaTh TUIIBI U
BU/JIbI TKAHEW TI0-3BOHOYHBIX
KUBOTHBIX.Pa3nuyaTh pasHbie
BUJIbI U TUIIBI TKA-HEH.
OnuceiBaTh 0COOEHHOCTH TKa-
Hell pa3HbIx TUnoB. CobOmroaaTh
npaBuja oOpaIieHus ¢
MuKpockonoM.CpaBHUBaTh
WJUTFOCTPAIMH B YU4EOHHU-KE C
HATYypaJIbHEIMU

o0bexkTaMu. BeImomHATh
HaOJII0ICHUE C TOMOIIIBIO
MHUKPOCKOTIA, OTIUCHIBATh
pe3ynbratel. CoOmoaaTh
npaBuia paboThl B KaOW-HETE,
oOparieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM

Mukpockorn

U POBOH,
MUKpOIIpEena-paThbl
TKaHEeUu

Oob1ee crpoeHue
ckeneta. OceBoi
CKEeJeT
Crpoenue, cocTaB
U COe/IMHE-HHE
kocrei. Jlabo-

paropHas paborta 3.

«CTpoeHue KocT-
HOU TKaHU
JlaGoparopnast pa-
oora 4. «CocraB
KOCTEM»

Omnopa u 1BUXKEHHE.
OnopHo-aBUratenbHas
cucreMa. MeTobl u3yde-Hust
KHUBBIX OPIraHU3MOB:
HaOIoIeHue, H3Mepe-HHue,
sKkcnepuMeHT. Ckener
TOJIOBBI U TYJIO-BHUIIA.
Ckener KOHEYHO-
creit.CTpoeHue ckeera nos-
COB KOHEYHOCTEH, BepX-HEH
Y HU>KHEN KOHEYHO-CTEM.
Ckener
KoHeuHocTenCTtpoeHune
CKeJIeTa Mos-COB
KOHEUYHOCTEH, BEPX-HEU U

N3yuuts cTpoeHue,
COCTaB U THIIbI
COC€AN-HCHUA
KocTeil. U3yunThb
CTpPOEHHUE U
0COOEHHOCTH
CKeJI€Ta I'OJIOBBI U
TYJIOBUIIA

a3bIBaTh YaCTHU CKeJIeTa.
OnuceiBaTh PyHKITUU
ckeneTa.OnuceiBaTh CTPOCHUE
TpyOYaTHhIX KO-CTEH U CTPOCHHUE
cycraBa.PackpbIBaTh 3HaUCHHE
HAJKOCTHHULIBI, XPSIILIA,
CYCTaBHOM CYMKH, I'y04aToro
BelecTBa, KOCTHOMO3TOBOI
MOJIO-CTH, KEITOr0 KOCTHOI'O
Mo3ra. OObSICHITH 3HaUE€HUE
COCTaBHBIX KOMIIOHEHTOB
KOCTHOM TKaHH. BBITTOTHATH
1a0opaTOpHBIE OMBITHI,
¢ukcupoBarb. ONUCHIBATD C
MOMOILBbIO WIUTIOCTPA-IIUU B

Pabora ¢ my-nsxoM
«Cke-ner 4enose-
Ka» DJIEKTPOHHbBIE
TaOJIMIIBI U TIAKATHI




HWKHEH KoHeuHO-cTei. JI.P.
5. «AccnenoBanue cTpoeHus
IUIEYEBOIO I105Ca»

y4eOHHUKE CTPOCHHUE
yepena.Ha3piBats oTaeinsl
MMO3BOHOYHHKA U YaCTH
Mo3BOHKA.PackpriBaTh 3HaUEHNE
yacTel mo-3BoHKa. O0BACHATH
CBSI3b MEXKIY CTPOSHUEM H
GYHKIMSIMU TTO3BOHOYHHKA,
rpya-

HoM kneTkn. Ha3piBaTh yacTu
CBOOOIHEIX KOHEY-HOCTEH U
MOSICOB

KoHeyHocTel. ONMMCHIBATh C
MMOMOUIBIO UJUTKOCTPa-IIUNA B
yueOHUKE CTPOSHHE CKelleTa
KOHEYHOCTEH. PackpbiBaTh
NPUYUHY Pa3INuus B CTPOSHUHN
Mosica HUKHUX KOHEYHO-CTEH y
MY>KYUH | KEHIIUH. BRSBTS
0COOCHHOCTH CTPOCHHUS CKEJeTa
KOHEYHOCTEH B X01e Ha0II0-
JIEHUS HATYPAJIbHBIX O0BEKTOB

MpbleyHas
cucrema. CtpoeHue
¥ (QYHKIUHU MBIIIII.
Pabora MpInn

Omnopa u 1BUXKEHHE.
OnopHo-aBUratenbHas
cucreMa. MeTo bl U3y4eHUs
YKUBBIX OPTaHU3MOB:
HaOII0IeHNE, U3MEPEHUE,

PackpsITh CBA3b
byHKIMH 1
CTPOEHMSI, a TAKXKE
pa3IM4ui MEXKIY
[JIAJIKUMU 1

PackpsIBaTh CBS3b PYHKLIUU U
CTpO€-HHs Ha IPUMEpe
pa3IuuMil MEeXAY IIaJAKUMU U
CKEJICTHBIMU MBIIIIAMH,
MHUMHUYECKUMH U KEBATEIBHBIMU

Muxkpockon

1 poBoH,
MUKpOIpena-paThl
MBIIIIEY-HOM TKaHU.
ONEeKTPOHHBIE

skcriepuMeHT. [IpakTiuueckast | CKeJIeTHBIMU MbInamMu. OnuchBaTh € tabnuubl. Hudposas
pabora: «M3y4yeHue MBIIIIA-MA MIOMOILBIO WILIIOCTPA-IUH B nabopaTopus 1o
PacCIOJIOkKE-HUS MBIIIIIT YeJI0BeKa. y4eOHHUKE CTPOCHUE CKEJIIETHOW | (DU3MOJIO-TUH (TATIHK
T'OJIOBBI» MBIIIIBI. CI/IJIOMep)
Crpoenue TpaHcoOpT BEIIECTB. N3yunth Onpenenars NOHATHUS: Mukpockorn
cepAeyHO- BuyTtpennss cpena op- BHYTPEHHIOIO Cpefy «romeocTasy, «(OpMEeHHBIE Mukpockor
COCYAMCTOMN raHu3Ma, 3HaueHue eé opranusma 3JIEMEHTBI KPOBUY, «ILJIa3May, U poBOH,
CUCTEMBI nocrostHcTBa. KpoBeHOCHast | yenoBeka, eé «aHTUTEHY, «AHTUTEJIOY. MUKpOTpEna-paThl




1 TuMpaTHYECKAs] CUCTEMBI.
KpoBs. JIumpa. Metozs
W3YUYCHHS JKUBBIX
OpPraHU3MOB: Ha-0IIt0/ICHUE,
U3MEpEHHUE, IKCIIEPUMEHT.
JlaGopatopnas paborta 6.
«CpaBHEHHE KPOBHU YeJIOBEKa
C KPOBBIO JIATYIIKH

CTPOEHHE, COCTAB U
byHKIMH.

OOBSCHATDH CBSA3b MEXKITY
TKaHEBOU )KHUJIKOCTHIO, TUM(Oi
Y TJ1a3MOM KPOBH B OpraHU3ME.
OnwuceiBath QyHKIINH
kpoBu.Ha3biBath pyHKIIMN
SPUTPOLMTOB, TPOMOOIUTOB,
JnerkonuToB. ONUCKHIBATE BKJIA
PYCCKOI HayKH B pa3BUTHE
MeaUIHHBL. ONUCHIBATH C
MMOMOLIBIO WJUTKOCTPa-LUHNA B
ydeOHHKE TIPoIIecC CBEPTHIBA-
HUS KPOBH U (haroiuros.
BrimonHsaTes nabopaTopHbie
HAOJI0-JICHHSI C TIOMOIIBIO
MHUKPOCKOTIIa, (PUKCHPOBATH
pe3yNbTaThl HAOIOIe-HUH,
nenathb BbIBOJIbI. CoOMI0AaTh
npaBuia paboThl B KaOU-HETE,
oOpareHust ¢ 1abopaTOpHBIM
o0opynoBaHeM

JIBr>keHUE KPOBHU
10 coCyJiaM.

TpaHcopT BEIIECTB.
KpoBenocHas u numda-
THYecKas cucteMbl. Kpo-
BSIHOE JIaBJICHHE U ITYJIbC.
MeToabl H3y4eHHUsT KUBBIX
OpPraHU3MOB: HaOIIOICHNE,
W3MEpEHHUE, SKCIICPUMEHT.
[TpakTuyeckas pabora
2.«Onpegenenue UCC,
CKOpPOCTH KPOBOTOKAY,

3. «MccnenoBanue pe-
(IEKTOPHOTO MPUTOKA KPOBU
K MBIIIIAM, BKJIFOUABITUMCS
B paboTy»

N3yunTh ipuyrHbI
JBUYKEHUS KPOBH 110
COCYy/IaM.

OnuceIBaTh ¢ IIOMOIIBIO
WITIOCTpa-IUi B y4eOHHKE
CTpOEHHE cep/lia U MpoIecc
CEpAECYHBIX

cokpaieHnii. CpaBHUBATh BUIbI
KPOBEHOCHBIX CO-CYJIOB MEXKIY
c000#.OnrChIBaTh CTPOCHHE
KPYT'OB KPOBO-00paIeHus.
[TonumaTts paznuuue B
UCIIOJIb30Ba-HUU
pUJIaraTeabHOro «apTepHuab-
HBII» MPUMEHUTENIBHO K BUAY
KPOBH U K cOCyJlaM

[udposas
nabopaTopus 1o

busnono-ruu (AaTIuK
4CO)




JI/p 7. «Onpenenenue
MHUHYTHOTO 00b&Ma
KpOBOOOpaIieHus
KOCBEHHBIM METOJIOM B
MOKOE U Tociie (PU3nIECKOM
Harpy3km» M3mepenue
apTepUaNbHOTO JaBJICHUS.
Ornpenenenue
CHCTOJIMYECKOTO U
MHUHYTHOT'O 00bEMOB KPOBH
pacyeTHbIM METOJJOM

Perynsanus KpoBenocHas u numda- W3yuuts paboty PackpeiBaTh moHATHS: Hudposas
KpoBOOOpaIeHus | THIecKas cucteMsl. Bpen cepana ot ¢puznye- «TPEHUPOBOY-HBIN AP DHEKT?, nabopaTopus 1Mo
[Ipenynpexnaenue | TabakokypeHus. MeToabl CKUX HAarpy3oK u «(hyHKIIMOHANbHAS TIPO0ay, ¢uzuono-run
3aboseBaHui U3YUYEHHS JKUBBIX BIIMSIHUSA «IaBsILask OBSA3KA», <OKTYT» (apTepHanb-HOTO
cepAlia ¥ COCYZIOB. | OPraHM3MOB: Ha-OJIIOJICHNE, | HETaTUBHBIX OOBACHATH BaXKHOCTh JlaBJIe-HUA)
U3MEpEHUE, SKCIIEPUMEHT (bakTopoB cUCTeMaTHue-CKUX (PU3NUECKUX
[TpakTuyeckas padora 4. OKpYy>Karo-1ei Harpy30K JJIsl HOp-MaJlbHOTO
«/lokazaTenbCTBO Bpena cpenbl cocTosiHus cepana.Paznnyars
TabaKOKYpEHHI» NPU3HAKU PA3TUYHBIX BH-JIOB
KPOBOTEUECHHI. AHAIU3UPOBATH
1 00001maTh HHPOP-MALHIO O
HOBPEXJCHUAX OPraHOB
KPOBEHOCHOM CUCTEMBI U
npuéMax OKazaHUs MepBOM
MIOMOIIU B XOJI€ MPOIOJKEHUS
paboThI HaJ] TOTOBBIM IIPOEKTOM
«Kypcel nepBoii momouy ams
IIKOJIbHUKOBY»
O06o06menue VYkpereHue 310pOBbs. Bocnuranue 6epex- Paznuuate npusHaku pazmuuHbix | Ludposas

Brnusaue dpuznue-

CKHX YIPaKHEHUU
Ha CepJeYHO-COCY-
JHUCTYIO CUCTEMY

Brnusaue dpusznaeckux
YIPa)KHEHUM Ha OpraHbl U
CHUCTEMBI OpraHoB. MeTo b1
M3Y4YEHUS KUBBIX

HOT'O OTHOILIEHUS K
CBOEMY 3/I0POBBIO,
MIPUBUTHE UHTEpECa

BU-/I0B
KpoBOTeUeHH. OTUCHIBATh C
MMOMOUIBIO WJUTKOCTPa-IIUNA B
y4eOHHKE Mepbl OKa3aHUs

nabopaTopus 1Mo
buznono-run (IaTInK
UCC u apre-
PHATBHOTO JABJICHUS




OpraHU3MOB: HaOJIOICHUE,
HU3MEpEHHE, IKCII-PUMEHT.
[TpakTuueckas padota 5.
«DyHKIIMOHAJIBHAS CEep-
JIEYHO-COCYIMCTast Tpobay

K U3y4YEHUIO
npeamera

NepBOM MOMOIUIHN B 3aBUCUMOCTHU
OT BU/IA

KpOBOTEUYEHHSI. BHITTOIHATE OMBIT
— OpaTh (PyHKIIHO-HATBHYIO
po0y; GUKCUPOBATH pe-
3yJIbTaThl; TPOBOJUTH
BBIUHCJICHUS] U JIENIaTh OLICHKY
COCTOSIHUSI CepAla Mo
pesynbraram omnbita.Cobmoaath
npaBuiIa paboThl B KaOU-HETE,
oOparreHust ¢ 1abopaTOpHBIM
o0opynoBaHUEM.
AHanm3upoBaTh U 00001IaTh
UH(OP-MaIIIO O TOBPEKICHUAX
OpraHOB KPOBEHOCHOM CHCTEMBbI
U IpuéMax OKa3aHus [epBOi
MIOMOIIIH B X0J1€ IPOAOIKEHUS
paboThI HaJ] TOTOBBIM IIPOEKTOM
«Kypcel nepBoi moMonu Jjist
MIKOJbHUKOBY

Crpoenue u
(GyHKIMN OPTaHOB
TBIXaHUS

Jpixanue. J{prxaTenpHas
cucrema. ['a3000meH B
JIETKUX M TKaHAX. MeTOo-IbI
W3YYCHHUSI )KUBBIX Op-
TFaHU3MOB: HAOJIOJCHHUE,
U3MEpEeHUe, IKCIEepH-
MeHT.JlabopaTopHas pabora
8. «CocraB BABIXaEMOI'0 U
BBIJIBIXa€MOT'O BO3/IyXa

N3yuuth cTpoeHue
JICTKUX U MCXaHU3M
razooOmMeHa.

OnuceIBaTh CTPOEHUE JIETKUX
yeno-Beka. OOBICHATD
MPEUMYIIIECTBA aTbBEOISIPHOTO
CTPOEHMS JIETKUX 110 CPABHEHUIO
CO CTPOCHUEM JIETKUX Y
IIPEACTABUTENECH IPYTUX
KJIACCOB M0-3BOHOYHBIX
YKUBOTHBIX.PackpbiBaTh posib
reMoryiobnHa B ra-3000MeHe.
BrimonHaTe 1abopaTopHbIi
OTIBIT, JIe-JIaTh BHIBOJ 1O
pesynbTaram omnbita. CoOmonaTh
npaBuia paboThl B KaOW-HETE,

[udposas
nabopaTopus 1o

9KOJIOTHUH (JaTIUK
OKH-CH YTIIepoa,
KHCJIOPOJIa,
BJIQYKHOCTH )




oOparieHust ¢ 1abopaToOpHBIM
o0opynoBaHeM
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Jp1xaTenpHbIe 1BU-
s)keHusa boie3Hu
OpPraHoOB JIbIXaHUS

Hpixanue. J{prxaTenpHas
cucrema. Bpen tabako-
KypeHus. MeToibl U3y-4eHus
KUBBIX OPTaHU3-MOB:
Ha0II0/IeHUE, N3-MEpPEHHE,
sKcnepuMeHT. JlaboparopHast
paborta 9. «JlpIxaTenbHBIC
TIBUKCHHUS

10.«3mepenne ooObema
IPYAHOU KJIETKH y YEJIOBEKA
MIPU JIbIXaHUN

11.«Kax npoBepuTh
caTypaluio B TOMAIIHUX
ycIoBusx» Perymnsus
nbpixaHus. ['uruena opranoB
IBIXa-HUs. 3a00JIEBaHUS
Opra-HOB JIbIXaHHUS U UX
npeaymnpexacuue. 1n-
(dhexmoHHbIe 3a00I€BaHUS U
MEpBI UX MPO(UITAKTUKH.
Bpen Tabakoxypenus.
[TpakTuyeckas padora 6.
«Omnpenenenue 3amnbl-
JICHHOCTH BO3yXa»

CdopmupoBats 3Ha-
HHS O MEXaHU3ME
JIBI-XaTeJIbHBIX
JIBMKCHHH,
pa3BUBATH MMOHATHE
«ra3000MeH».

OnuceiBaTh PyHKITUU
nmuadparmel. Ha3piBaTh Oprassl,
y4acTBYIOIIHE B TIpoIIecce
JBIXaHUS. BBITOTHATH
71a00paTOPHBIN OIBIT HA TOTOBOM
(MM M3rOTOBJICHHON caMo-
CTOSITEIHHO) MOJICIIH,
HAOII0IaTh TIPOUCXO/ISIIUE
SIBTICHHS U OITUCHI-BATh
IpOIIECCHl BOXA U
BbI10Xxa.COOIOIaTh MTpaBHiIa
paboTel B Kabu-HeTe,
oOpareHust ¢ 1abopaTOpHBIM
obopymoBanueM PackpwiBath
TIOHSITUE «OKU3HEHHAs! EMKOCTb
AErkux».OOBSACHATD CyTh
OIMaCHOCTH 3a00J1e-BaHuUs
TPUNIOM, TYOEpKYIE30M JIET-
KHX, pakoM JIETKuX. Ha3eIBaTh
(baxTopHl, CIOCOOCTBYIO-IITHE
3apaKEHUIO TYOEPKYJIE30M JIET-
kux.Ha3siBaTh Mepbl,
CHIDKAIOIIHNE BEPO-SITHOCTh
3apaxeHus 00JIC3HIMH,
nepeaBaeMbIMU Yepe3
BO31yX.PackpbiBaTh crioco0
UCIIONIb30BaHus (urrooporpadun
JUTSL TUATHOCTUKY TTATOTCHHBIX
U3MEHEHUH B NETKUX.O0BACHATH
BaXHOCTh THTUEHBI TOME-IIICHHUH
U JIbIXaTeITbHON TUMHACTUKH IS
310pOBbs YyesoBeka. lIpoBoauts

[udposas
nabopaTopus 1o

busnono-ruu (HaTIuK
YaCTOTHI JbI-XaHUs)
[udposas
nabopaTopus 1o
9KOJIOTHUH (JaTYUK
OKH-CH YIJIEpOAa)
nabopaTopus 1Mo
buznono-run (IaTInK
YaCTOTHI JTbI-

XaHUS)




OTIBIT, (PUKCUPOBATH pe-
3y/lbTATHI U JIENATh BEIBOJ IO pe-
3ynpTataMm omnbita. Co0nronaTh
npaBuia paboThl B KaOU-HETE,
oOpareHust ¢ 1abopaToOpHBIM
o0opynoBaHeM

11 | O6meH BemecTs. [Turanue. [TumeBape-Hue. N3yuuts 3HaUeHUE Onpenenarsb NOHATHE DIIEKTPOHHBIE
[Muranue. [TumeBapuTenbHas cucTeMa. | U CTPOCHHE «rumieBape-aue». OMUChIBaTh ¢ | TAONHIIBI U TIAKATHI.
[TumeBapenue MeTobl u3yye-HuUsl )KUBBIX Pa3IMYHBIX OPTaHOB MOMOUIBIO UJUTIO-CTpaIldid B [udposas

OpPTraHU3MOB: Ha0JIIOICHHUE, nuIieBape-Husl. y4eOHUKE CTPOCHUE MH- nabopaTopus 1o
u3Mepe-HHe, IKCIIEPUMEHT. [IEBApUTEIBHON CUCTEMBI. skonoruu (natuuk pH)
[Tpaktuyeckas padora 7. HaszpiBath (yHKIIMH pa3Iu4HbBIX
«OnpeneneHne MecTo- Opra-HoB
TMIOJIOXKEHUS CIFOHHBIX nuuieBapenus.Ha3piBaTh MecTa
Keles» BIAJICHUSI MUILEBA-PUTEITbHBIX
JKeJE3 B MUILEBAPUTEIIb-HBIN
TPaKT.BBIMONHATH OMBIT,
CpPaBHUBATH pe-3yJbTAaTh
HAOJIFOEHMUS C OIMCAHUEM B
yueOHHKe
12 | IlumeBapeHue B [Tutanue. [Tumeape-Hue. PackpriBath PackpeiBath QpyHKITUN [udposas

POTOBOM MOJIOCTH.
J/p 8
«Pacmienienne
BEIIECTB B POTOBOM
IIOJIOCTH

[InmeBapuTenpHas cucrema.
Metoap! u3y4e-HUsl JKUBBIX
OpPraHU3MOB: HaOIIOICHNE,
u3Mepe-Hue, IKCTICPUMEHT.
JlaGopaTopnas pabora 12.
N3ydeHune KuciIoTHo-
IIEJIOYHOTO OanmaHca
MTUIIEBBIX MPOTYKTOB

13. «/leficTBue hepMeHTOB
CITIOHBI HA Kpaxmain,

14. «/leficTBue hepMeHTOB
YKEITYJJOYHOTO COKa Ha OeJIKH

(GYHKLINU CITIOHBI U
’KETYyI09HO-TO COKa
IS TIpoliecca
MUIIEBAPEHUS

CoHBL. ONU-CHIBATH CTPOSHUE
JKeNyA04YHOU cTeH-Ku. Ha3piBath
AKTUBHBIC BEIICCTBA,
JIEUCTBYIOIIME HA TUIIEBOM
KOMOK B JKeTyJKe, U X
byHKMHA. BRIMOTHATE
1a0opaTOpHBIE OMBITHI,
HaOII0AaTh TPOUCXOISAIINE
SIBJICHHS U JeNaTh BBIBOJI 11O
pe3yapTaTaM Ha-

omoaennii. CobronaTh npaBuia
paboThl B Kabu-

nabopaTopus 1o
9KOJIOTHUH (JaTYUK

pH))




HeTe, oOpalIeHus ¢
71a00paTOPHBIM 000pYIOBaHUEM

13 | O6men BemecTB U1 | ParmoHanbHOE TUTaHUE. YcTaHOBUTH Onpenenars NOHATHS [udposas
SHEPTUH . Hopwmpbl 1 pexxum nuTa-HUsl. | 3aBUCU-MOCTh «OCHOBHOU 0OMEH», «OOIIHiA naboparopus 1o
Buramunbt MeTo bl U3y4eHHUsI JKUBBIX MEX1y THIIOM oOMen».CpaBHUBATh OpraHU3M | (U3UOJIO-TUH (JIaTYUK

OpPTraHU3MOB: Ha0JIIOJICHHE, JESTEIBHOCTH Yello- B3pOCIIOTO ¥ peOEHKA 110 YaCTOTHI JbI-XaHHUS,
n3Mepenue. [Ipakruueckas BEKa U HOpPMaMH MOKa3aTeisiM OCHOBHOTO UCC,
pabota 8. «OmnpenencHue MU-TaHUs, Yepe3 o0MeHa.O0BACHATD apTepUabHO-TO
TPEHUPOBAHHOCTHU OCHOB-HbIE 3aBHCHUMOCTbH MEXY THU-TIOM JTaBJICHMS )
OpraHusma 1o TTOHSITHSL: JESITEIIbHOCTH YeJIOBEKa U HOp-
(G yHKIHOHAITBHON TIpO0e» «OCHOBHOI 0OMEHY, Mamu niutanus. [IpoBoauTs
«oOmmii 0OMeH». OLICHMBAaHHUE TPEHUPO-BAHHOCTH
OpraHu3Ma C MOMOIIBIO
(GyHKIMOHATIBHOM MPOOHI,
¢bukcupo-BaTh pe3yabTaThl U
JIeNIaTh BBIBOJI, CPABHUBAS
9KCIIEPUMEHTANIbHBIE JAaHHBIE C
ATAIOHHBIMU
14 | Posib KOXU B Ponb kou B TepMOpery- PackpeiBats posnb KnaccudumupoBats mpuauHbI [udposas

TEPMO-peryJIsILUN

JAUUU. 3aKaluBaHUe.
Oka3zaHue nepBoi Mo-Mouu
MIPU TEIJIOBOM U COJIHEYHOM
ynapax

JLP 15. «Onpenenenue
KOKHO-COCYAUCTON peakiuu
(meron nepmorpaduzma)»

KO-XU B
TEPMOPETYJISA-1IUH.
OnucwiBaTh
MpUEMBI MIEPBOIL TTO-
MOIIH NpH
TEIJIOBOM U
COJIHEYHOM YJape.

3a00-neBaHuit Koxxu. Ha3biBath
MPU3HAKHU 03K0Ta, 00MOpO-
KeHUs Koku. ONHUCHIBATH MEPHI,
pPUMEHSIEMbIE TIPU 0KOTaxX,
oOMopoxkeHHns X. OMUCHIBATh
CUMITOMBI CTPUTYIIIETO JIHILAs,
yecoTku.Ha3biBaTh Mephl

PO UITAKTUKH HH-PEKITMOHHBIX
KOXKHBIX

3aboneBanuii. OnpeaensiTh
MOHSITHE «TEPMOPETYIIS-TIHS.
OmnuceIBaTh CBOMCTBA KOXKH,
MO3BOJISIOIINE €i BBITIOHSTH
}yHK-

IIUI0 OpraHa TePMOPETYIISIINN.

nabopaTopus 1o
(U3HOSIO-TUN TATYHK
TEMIIepaTyphl U
BJIAYKHOCTH )




PackpeiBath 3HaueHHE
3aKaJMBAHMS [Tl OPraHu3Ma
.OnucrIBaTh BUOLI
3aKaJMBAIOIINX MPOLIEAYD.
Ha3zbIBaTh npu3HAKH TEMJIOBOTO
yZa-pa, COTHEYHOTO
ynapa.OnucsiBaTh TPUEMBI
MEPBOM TOMOIIIH MPHU TETLIOBOM
yzape, COJIHEYHOM
yaape.AHaIu3upoBaTh U
000011aTh HHGOP-MAIHIO O
HAPYIICHUSX TEPMOPETYJIIS-IIHH,
MOBPEXKACHUIX KOXKH U IpUEMax
OKa3aHHs NIEpBOM IMOMOILM B
X0JI€ 3aBEPIICHUs pabOTHI HaJ
npoektoM «Kypcsl iepBoit
MOMOIIH JIJIS] IIKOJHHUKOBY

15

ABTOHOMHBIN
OT/IeJT HEPBHOM
CHCTEMBI.
Heitporymopanbna
Sl peryJsius.
CoMaTHYeCcKUH U
BEreTaTUBHBIN
OT/I€JIbl HEPBHOM
CHCTEMBI

HeliporymopainbHas pe-
TyJISILAS TPOLECCOB
KHU3HEIEATEIHOCTH Op-
raHu3ma.

JlaGopaTopnas pabora 16.
«O1eHKa BEreTaTUBHON
PEaKTUBHOCTH aBTOHOMHOM
HEPBHOU CHUCTEMBI

N3yuuts cTpoeHne
¥ 3HAUYCHUE
aBTOHOM-HOM

HEPBHOM CHUCTE-MBI.

HaspiBath 0ocoOeHHOCTH paboThI
aB-TOHOMHOT'O OT/i€JIa HEPBHOM
cucre-mbl. Paznmuuars ¢
MTOMOILBIO WIUTIOCTPALIUU B
yueOHUKE CUMIIATHYECKUN 1
napa-CuMNaTUu4eCKU i
MOJO0T/EIbl aBTO-HOMHOTO
OT/eJia HEPBHOM CHUCTEMBI MO
0COOCHHOCTSIM
cTpoenusd.Paznnuars
MapacUMIaTUYECKUN U
CUMITAaTHYECKU I TOIOTAEIBI 110
0CO-OCHHOCTSIM BJIMSHUS Ha
BHYTpeHHUE opranbl. O0BSICHATh
Ha IpUMEpPE peaKIiu Ha CTpece
COTJIaCOBAaHHOCTH PabOTHI XKeNe3
BHYTPEHHEHN CEKpELUU U OTJIe-

Hudposas
nabopaTopus 1Mo

(bU3HOIO-TUN JATYUK
apTepHalIbHO-TO
JaBeHus (IyJibca)




JIOB HEPBHOM CUCTEMBI,
pasnuune

MEK]ly HEPBHOM M TYMOpaJbHOU
pe-Tynsnuei mo oomemy
XapakTepy BO3AEHCTBUS HA
OpTraHHu3M. BrimonaaTe OIIBIT,
HaOIIOaTh TTPOUC-XOISAIINE
IMPpOLCCChbl U CPAaBHUBATH
MOJTy4YEHHBIE PE3YJIbTAThI OMbITA
C OXKngacMbIMU (OHI/ICElHHBIMI/I B
TEKCTE YUCOHHKA)




BBenenue — 2u.
P.1. Opranusm — 19 u.

TemaTuyeckoe IIaHUpOBaHuE B 9 Kacce

P.2. Bua. llonynauust. DBostonusi BUIOB — 13 4.
P.3. MecTo 4yenoBeka B CUCTEME OpraHM4eCKOro Mupa. — 12 u.
P.4. buonenos. Okocucrema - 144

P.5. Buocdepa — 7 4.
O600menue — 1 4.

pa3BUTHE
OpraHU3MOB.
PacturensHBIN
OpraHu3M
JKuBOTHBIN Opra-
HH3M U €ro
0COOEH-HOCTH.

TEHHi{: aBTOTPO(HOCTH,
HECIOCOOHOCTh K aKTUB-
HOMY IE€pEIBUKEHUIO,
pa3MelleHre OCHOBHBIX
yacTeil — KopHs U no-0Oera
— B JIBYX pa3HbIX cpejiax.
OcoOeHHOCTH PACTUTETBHOM
KJIETKH: IPUHAJJIEKHOCTD K
9y-KapuoTaM, HaJIMuue Kie-
TOYHOW CTEHKH, IUIACTH]L U
KPYIIHBIX BAKyOJIEH.
Crioco0ObI pa3MHOXKEHUS
pacTeHuN: MOJI0BOE U
6ecnonoe. OcO6eHHO-CTH
MIOJIOBOTO pa3MHO-

)eHus. Tumbl 6ecrosoro pas-

00001maTh
CYILIECTBCHHBIE
MpU-3HAKU
pacTeHuil u
pacTUTENBHON
KJIETKH.
BeigenuTs u 00600-
LIUTh
CYILIECTBEHHbBIE
MIPU3HAKU CTPOEHUS
Y MIPOLIECCOB
KU3HEIe-
SITEJIbHOCTHU
KUBOTHBIX

CYILIECTBEH-HbIE IPU3HAKU
pacTeHui U pacTU-TEIbHOU
KJIETKH. XapaKTepHU30BaTh
0COOEHHOCTH TIPO-11eCCOB
KU3HEJEATEIIBHOCTH pacTe-HUM:
MUTaHUS, IbIXaHUs, POTOCHHTE-
3a, pa3sMHOkeHus1.CpaBHUBATh
3Ha4YeHHe MOJIOBOTO U 0ECIoIoro
CIoco00B Pa3MHOKEHUS
pacTeHHid, JieNaTh BHIBObI HA
OcHOBE cpaBHEHUS. OOBICHSITH
POJIb Pa3IMYHBIX pacTe-HUM B
YKU3HU YEJIOBEKA.

[IpuBOoAUTE TPUMEPHI
MCII0JIb30Ba-HUS YEJI0BEKOM
pa3HbIX CIIOCOOOB Pa3MHOXKEHHUS

Ne | Tema Conepxanue [leneBas yctanoBka | Konuu | OcHOBHBIE BUIBI A€ATENBHOCTH | Mcnonp30BaHue

n/ ypoka €CTBO | OOydJaromuxcs Ha ypOKe/BHEY- 000poI0BaHuUs

i 9acoOB | pPOYHOM 3aHSITUU

1 Pa3zmuoxenue un I'maBHBIE CBOMCTBA pac- Yriyouts u 2 Beigensite 1 0600maTh [{udpoBoit MUKPOCKOIT

Y TOTOBBIE MU-
KpoIpenapa-Thl,
nabopa-TopHoe 000-
pyJOBaHUE JUIsl IPUTO-
TOBJICHUSI BPEMEHHBIX
MHKpPOIpenapaToB
Buiaxxsble nipeniapatsl
KUBOTHBIX Pa3IMYHbIX
TUIIOB




MHOEHUS: BET€TaTUB-HOE,
CIIOpaMH, JIEJICHU-EM KICTKU
HanBoe OcobeHHOCTH
KUBOTHBIX OPTaHU3MOB:
MIPUHA-JIEKHOCTH K
JyKapuoTam,
reTepoTpoPHOCTD,
CMOCOOHOCTH K aKTUBHO-MY
nepeaBMKEHHIO0, 3a-00Ta O
IIOTOMCTBE, I10-CTPOKKa
xuuil (THE3, HOP).
Jlenenue JKUBOT-HBIX IO
cnoco0aM 100BI-BaHUS
MUIIA: PACTUTENb-HOSTHBIC,
XUIIHBIC, TTa-Pa3UTHICCKHUE,
MaJabITUKY, BCESTHBIE

pacTeHui B XO35UCTBE U B
npupoje Beiensats n 06001mars
CYIIIECTBEH-HBIC TTPU3HAKU
CTPOEHHUSI U MPOLIEC-COB
KHU3HEICITCIbHOCTH

>kuBOTHBIX. Habmronate u
OIMCHIBATh TTOBEICHUEC
’)KUBOTHBIX.Ha3bIBaTh
KOHKPETHBIC TIPUMEPHI
Pa3TUYHBIX TUKUX KUBOTHBIX H
Hau-00J1ee pacpOCTPAHEHHBIX
JIOMaIlI-HAX
KUBOTHBIX.OOBSICHATH POJIb
Pa3TUYHBIX KUBOT-HBIX B )KH3HU
YyeJoBeKa. XapaKTepu30BaTh
CIOoCcOOBI MTUTAHMSI, PACCENICHUS,
nepeXnuBaHus HeOIaro-
MPUSTHBIX YCIIOBUH H
MTOCTPOWKH JKHU-JTUII] )KUBOTHBIMU

DKOJIOTHYECKUE
(bakToOpbI U UX
JICUCTBUE HAa

Cpenpl )KU3HU OpPraHu3-MoB
Ha 3eMiie: BoIHAa,

IMOYBCHHAs, OpraHnu3-MCHHal.

Hatb

XapaKTePUCTUKY
OCHOBHBIM Cpeiam

Brigenste u xapakTepu3oBaTh
CyIIle-CTBEHHBIC TTPU3HAKH CPE/T
JKA3HU Ha 3emiie. Ha3niBaTh

Hudposas
nabopaTopus 1Mo

AKOJIOTHH (IaTYHK

OpraHu3M. VYcnoBus )KU3HU OPTaHU3MOB | KU3HU XapaKTepHbIE MPU3HAKU MYT-HOCTH, BIIaX-
B Pa3HbIX Cpeaax. OpraHu3MoB — oOuTatenei 3Tux | HoctH, pH, yr-
Dkosorudeckue GpakTopsl: cpen KU3HU. XapaKTepU30BaTh JIEKHUCIIOTO Ira-3a U
abuoTuye-ckue, YepPThI MPUCTIOCOO-TCHHOCTH KHCIJIOPO/JIA)
OMOTHYECKHE U OpPraHU3MOB K CpeJie UX
AHTPOIIOTEHHBIE HA3EMHO- oOutanus. PacrioznaBath u
BO3J1yIIHAs, XapaKTepu30BaTh
HKOJIOTHYECKUE (PAKTOPHI CpeJIb
Bnusinue O0600menne panee u3y- BrisiBUTH OCHOBHBIE Boienars u xapakTepru3oBaTh [udposas
IIPUPOIHBIX 4eHHOro matepuaia. Or- 9KOJIOTHUYECKUE IPU-YUHBI IKOJIOTUYECKUX nabopaTopus 1o

(dhaxkTOpoB Ha

HOIIICHHE YETI0BEKA K
IIPUPOJIE B UCTOPUHU Ye-

npoGaemMbl Ouocde-
peL. [IpoBectn

npo0seM B 6uocdepe.
IIporno3upoBaTe 1O-ClEACTBUS

9KOJIOTHUH (JaTYUK
BJIAK-HOCTH, yIJIe-




OpraHu3M
YeJI0BEKa.

noBedecTBa. [IpoGiemsl
ounochepsl: UCTOLICHHE
MIPUPOIHBIX PECYPCOB,
3arpsi3HEHUE, COKpalle-Hue
OHMOJIOTUYECKOTO
pasHooOpasusi. Pemie-uue
AKOJIOTUYECKUX TTPOOIeM
O6uocdepsl: pamoHaIbHOE
UCTIOJIb-30BaHUE PECYPCOB,
OXpaHa MPHUPOJIbI, Bce-0011Iee
IKOJIOTHYECKOE 00pa3oBaHue
HaceJe-Husl.

JlaboparopHnas pabora
«O11eHKa KauecTBa
OKpY>KaloIleu cpebh»

OLIEHKY KayecTBa
OKpY>Karo-11en
CpeIbl.

UCTOLICHUS PUPOTHBIX
PECYPCOB U COKpAIEHUS
OHOJIOTHYE-CKOTO
pazHooOpa3us.O0cyxnarh Ha
KOHKPETHBIX IPUME-pax
IKOJIOTHYECKHE TIPOOJIEMBI CBOE-
ro peruona u 6uocgeps B
1eJI0M. ApryMEHTHPOBATh
HEOOXOAUMOCTD 3aIUTHI
OKpY>Karolleu Cpenbl,
COOJTIOICHHSI TIPABHIT
OTHOUIEHUS K )KUBOW U HE)KUBOU
npupoe.BhIIBIATH U OLIEHUBATh
CTETICHb 3a-TPSI3HEHUS
noMeneHnil. DuKCupoBaTh
pe3yNnbTaThl HAOIOAe-HUH U
nenathb BbIBOJIbI. CoOMI0AaTh
npaBuia paboThl B KaOU-HETE,
oOpareHust ¢ 1abopaTOpHBIM
o0opynoBaHeM

KHCJIOTO Ta3a
Y KHCJIOPOJIa)




BBenenue — 1y.

Tematnueckoe ruranupoBanue B 10 knacce

P.1. ITogxons! kK u3ydeHuto Ouonorun — 2 4.
P.2. Ctpoenne u pyHkiuu kietku. PazMHOXeHue U pa3Butue — 16 4.

P.3. OcHOBHBIEC 3aKOHOMEPHOCTH HACAEACTBEHHOCTH — 10 u.

P.4. OcHOBHBIE 3aKOHOMEPHOCTH U3MEHUYUBOCTH - 4 4

O0600611eHME — 1 4.

AYKApHUOT.
[MuTomnmazma.
IIna3smaTnaeckas
MeMOpaHa.

AYKApUOT: PAaCTCHUH,
KHUBOTHBIX, Tpu6OoB. JI. p. 3.
JIBM>KEHHE HUTOILIA3MBbI
JlaGopatopHnas pabora 5
«[Imazmonus u nemnasmoans
B PACTUTEIbHOM KIIETKE)»

MJ1a3MOJIU3 U
JIETIJIa3MOJIN3 B
KJIETKE

Jlokazatsb 3a-
BHCHMOCTbH Typropa
OT UHTCHCHUBHO-CTU

para, o0pa-00Tka peakTH-BaMH,
paboTa ¢ MUKPOCKOIIOM
['oToBsT Npena-paTel, U3MeEpsi-
10T 0OBEKTHI, pabOTaIOT C
JATYMKOM, 00-pabaThIBAIOT
pE3yAbTATHI OIIBITA

Ne | Tema Copnepxanue IleneBas yctanoBka | Komnu | OcHOBHBIE BUIBI AesiTenbHOCTH | Mcnonb3oBaHue
/ ypoka €CTBO | 00yYaromuxcs Ha YpOKe/BHEY- obopotoBaHus
i YacoB | POYHOM 3aHATUHU
1 benxu. Crpoenue | JI. p. 1. Ponb ¢pepmeHTOB B Borsicauts ycnosus | 2 OnpenensitoT akTUBHOCTS I1e- JlaT4MK om -TUYECKOU
OenKOBbIX MOJIeKyN | KieTke JlabopaTopHas aK-TUBHOCTHU POKCHAA3bI CIIOHBL, U3ME-PAIOT | IIOTHOCTH
pabora 2 «3ydeHue bepMeHTOB ONTHYE-CKYIO MIIOTHOCTh
(bepMeHTaTUB-HOM aKTUBHO- pacTBOpoM
CTH CIIIOHBI»
2 | HyknenHnoBbie Jlaboparopnas paboTa 3. [Tonyuuts penapar | 1 [IpuroroBnenue romoreHara o6- | Jlaruuk pH
KHCIIOTEHI. «Bplenenre u O4YnucTKa ountiennoi JJHK pasua, o0pa-00Tka nerep-
Anenosunrpudocd | JJHK u3 knerok pac-teHuin» TE€HTaMH, OCa-)KICHUE
OpHast KHCIIoTa HYKJICOIIPOTE-U0B, OYHCTKA
JIHK
3 Crpoenue knetok | JI. p. 4. CtpoeHue KiIeTok Hab6monats 1 [IpuroroBnenne Mukporpena- Muxkpockorr, Habop

JUISL IPETapupo-BaHUs
JlaTuuk BIaKHOCTHU
BO3/yXa




JlabopartopHnast pabota 6
«BnusHue oc-moca Ha Typ-
TOPHOE COCTOSI-HUE KIIETOKY
JlaGopaTopHnas pabora 7
«Cpasuenue mudpy3noH-
HOM CITOCOOHO-CTH
KJICTOYHOU MeMOpaHbI U
KJIETOYHOU 000TOUKIY

OCMOTH-YECKUX
IIPO-1IECCOB
Brisicauts posb
KYTHKY-JIBI U
MPOOKH B 3aIIUTE OT
UCTIapEHHS BOJIBI C
M0-BEPXHOCTH
KOpHEH U KITyOHeH

Co0OuparoT yCTaHOBKY IS
OTIbITa, paboTa-IOT C JATYHUKOM,
00pabaThIBaIOT PE3yJIbTATHI
OInbITa

dotocunTes

VYpoxk No 2 «I"a-30BbIe
a¢dhek-Thl PoTOCHHTE-32%
Jlaboparopnas paboTa 8.
«Onpenenenue
MHTEHCUBHOCTHU Ipolecca
(buK-cauu yriaeKuc-aoro
rasza KjieT-KaMH BOAOPOC-JIU
XJIOPEILITBI

Jlo3azaTh BbI-
JIeJICHUE KUC-
jJopojia u
MOTJIOIICHHE
YTJIEKUCITOT0 rasa
npu (GOTOCUHTE3E.
BrisiButs nporiecc
¢bukcaryu yr-
JIEKUCJIOTO ra3a
BOJIHBIM paCcTEHUEM
no casury pH

HaOironaror 1e-MOHCTAIMOH-
HBIN OIIBIT, 3a-PUCOBBIBAIOT
CXEMy YCTaHOB-KH, (PUKCUPYIOT
X0 U pE3yJibTa-Thl OIIbITA.
Co0OuparoT yCTaHOBKY IS
OTIBITa, U3MEPS-IOT TTOKA3aTeNN
cpenbl, GUKCU-PYIOT U aHAJTH-
3UPYIOT pPe-3yJIbTaThI

Jatuuku kuciopona,
pH

DHepreTude-cKuit
0OMEH B KJIETKE

JlaGopatopnas pabora 9.
«BwleneHne yrieknucioro
raza u TCIIJIOThI
APOXIKEBBIMH KJIETKAMU MPH
OpOKEHUN)»

Jlokasarts yr-
JIEKUCJIOTO Tra3a u
TCILJIO-THI ITPU
CIIUP-TOBOM OpO-
KECHUN

CobuparoT ycTaHOBKY, pa-
00TaroOT C IaT-4YMKaMu, oopa-
0aThIBaIOT pe-3yJIbTAThI OMBITA

JlaTuuk TeM-
nepatypsl, pH

Crpoenue u
byHKIIUU
KJIETOYHOTO sJIpa.
Muro3. Metio3

Jlaboparopnas pa6ota 10.
«IloBenenne XpomMocoM IIpu
MUTOTHYECKOM JICJICHUHU B
KJIETKaX pacre-HUun»
Jlaboparopnas padota 11.
«IloBenenne XpomMocoM IIpu
MEHOTUYECKOM EJICHUH B
KJIETKaX pacTEHUN»

Onucatp u3-
MCHCHUA
XPOMOCOM-HOTO
arnmapara pu Mu-
TO3€ U MeHo3¢

[TpuroTaBIMBarOT BpeMEHHBIC
MUKPOIPENapaThl, U3y4aroT UX
10T MUKPOKCO-

oM, 00pabaTkIBaIOT pe-
3yJIbTaThl HAOTIOIEHU

Muxkpockor, Habop
MU-KPOIPEnapaTos.,
Habop TSI MpeTapupo-
BaHUs

3aKOHOMEPHOCTH
HACJIEACTBEHHOCTH.

Jlabopartopnast pabora 12
«BHelHee cCTpoeHue no-

Hayuutbcs
pacro3Ha-BaTh

[TpuroraBnuBa-10T BpeMEHHbIE
MUKpOIIpENapaThl, N3y4aroT UX

Muxkpockor, Habop
IS IpENapupOBaAHUS




[TepBsIit 1 BTOpOIt
3aKOHBI MeHaens

JUTEHHBIX XPOMOCOM KOMa-
POB-3BOHIIOB)»
Jlaboparopnas padorta 13
«Ornpenenenue reHoTuIa
IJIOJOBOM MYIIIKH
Apo30(uiIsl O GEHOTHITY

(dhenotu-

MUYECKHE PU3HAKH
Ha HaTypalbHBIX
npernaparax u
OmpeJe-JIATh BO3-
MOYXHBIE T'e-HOTHITBI
opra-HM3Ma I0 ero
benoTumy

MO/ MEKPOCKOTIOM, 00paba-
TBIBAIOT Pe-3yJIbTaThl Ha-
OJIFOIEHUHA

N3y4arot nog MUKpOCKOIIOM
MOCTOSTHHBIE MUKPOTPEIapaThl,
paboTaroT ¢ U300paKEeHUA-MH,
00pabaThIBaIOT PE3yJIbTATHI
HaOIOIeHU I




BBenenue — 1y.
P.1. I[IpuknanHble HanlpaBIeHUs U3Y4E€HUS HACIEICTBEHHOCTH U U3MEHUYMBOCTH— 6 4.
P.2. Dxonornueckue 3akoHOMEpHOCTH— 11 4.
P.3. Mukpo- u makposBostonusi— 7 4.

P.4. [IpoucxoxaeHue U UICTOPUYECKOE PA3BUTHE )KU3HU HA 3eMile. AHTPONIOTEHES.

O0600611eHME — 1 4.

TemaTnueckoe mmanupoBanue B 11 kiacce

Mecro denoBeka B Ouochepe- 8 u

«Jloka3zaTtenb-cTBO pu3nde-
CKOTO MeXa-HU3Ma IpaBuiia
AnneHay

BrisiButh u-
3UYECKUX Me-

OTIBIT, 3-PUCOBBIBAIOT CXEMY
YCTaHOB-KHU, GUKCUPYIOT X0l U
pe3yNbTa-Thl OMBITA

Ne | Tema Conepxanue [leneBas yctanoBka | Konuu | OcHOBHBIE BUIBI A€SATENBHOCTH | Mcnonb30BaHue
n/ ypoka €CTBO | OOydJaromuxcs Ha ypOKe/BHEY- 000poI0BaHuUs
i 4acoB | pOYHOM 3aHSTUU
1 [Momynsimst — Jlaboparopnas paboTa 1 ONBITHBIM ITy-TEM 2 PaGoTa ¢ 61ankamwu, BbI- bnank yuera ckopoctu
Hajiopranu3MeHHas | «OmnpenesneHue HOpMbI peak- | BBIIBUTH HOPMY NOJTHEHUE JICHCTBHI Ha Bpe-Ms, | IPOM3BOJIb-HOM peak-
KHUBas CUCTEMA. LIMU TIPU3HAKa Ha IpuMepe peaxkiuu npu3Ha-Ka pacyeTsl Ha KaJbKyJIATOpe IIUH, CEKYHIOMEP
®opmMma CKOpOCTH IPOU3BOIBHBIX Paccuurats yactory
CYLIECTBOBAaHHUS TIBUKEHUI BCTEYaEMOCTH aJl-
BHUJA JlaGopaTopHnas pabora 2 Jesel ¥ TEHOTUIIOB
«Pacuer yacTo-Thl BcTpeyae- | MOMYIISIIIUH
MOCTH aJuleJel U TeHOTHUIIOB
B MOMYJISILIUI
2 | HeilictBue Ypok No 3 «Onpenenenue BousiButh u- 1 CobuparoT ycTaHOBKY, pa- JaTuuku kuciopoza,
HKOJIOTHYECKUX CHWJIBI BO3/IEH-CTBUS IKOJIOTU- | 3UYECKUX Me- 00TaloT ¢ 1aT-4uKamu, oopa- pH, xpo-pun-uoHos,
¢akTopoB Ha YEeCKUX (PaKTO-POB» XaHU3M Ipa-BUIIa 0aThIBAIOT PE3YJIbTATHI OBITA OCBEIICHHOCTH, TEM-
OpraHu3M Jlaboparopnast pabota 4 Annena HalmronaroT 1-MOHCTAIIMOH-HBIN | TIEpaTyphl,

OTHOCHUTEJILHOMN BlaX-
HOCTH




Jlaboparopnas padota 5

XaHU3M IIpa-Bujia

«JlokazarencTBo uzmye- beprmana

CKOTO MeXaHu3Ma IpaBuIIa

beprmanay
Arposkocuctembl | JlaboparopHas pabota 6 Onpenenutpb ColuparoT yCTaHOBKY, pa- JlaT4rK HUTPAT-HOHOB

«O1eHka coiepkanusi HUT- coJiepKaHue 00TaroT ¢ 1a-4uKaMu, oopa-

paToB B pacT-HUSAX» HUTPATOB B 0aTbIBAIOT P-3YJIbTATHI OIBITA

MPOJYKTAX MUTAHUS

buocdepa — VYpok No 5 «ITapHukoBbIit Jlokaszath CBSI3b HaGnronarot ne-MoHCTaIMOH- Jatuuku kuciopona,
rino0anbHas s¢dexT u riodanbHoe MIapHU-KOBOT'O HBIN OIIBIT, 3a-pPUCOBBIBAIOT pH atuuxk Tem-
IKOJIOTUYECKast MTOTETUICHHUEY s dexra c CXEMY YCTaHOB-KH, PUKCUPYIOT | IEpaTyphl
cucreMa r7100abHBIM XOJI U Pe3yNbTa-ThI OMBITA.

HNOTCIINICHUEM
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