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ean u 3axaun
* peanmu3alysi OCHOBHBIX 00111e00pa30BaTeIbHBIX IPOTPaMM IO y4EOHBIM ITpeaMeTaM
€CTeCTBEHHO-HAYYHOW HAIPABICHHOCTH, B TOM YHCJIE B paMKaX BHEYPOUHOU JeSITEILHOCTH
oOyJaromuxcs;
* pa3paboTKa U peanu3alys pa3HOYPOBHEBBIX JOMOJHUTEIBHBIX 0011€00pa30BaTEIbHBIX
MPOrpaMM €CTECTBEHHO-HAyYHON HAIPaBJIEHHOCTH, a TAK)KE MHBIX MPOTpamMm, B TOM UHUCJIE B
KaHUKYJISIPHBII IEPUOT;

* BOBJICUCHHUE yUaIIUXCS U MeIarori4eckux pabOTHUKOB B MMPOEKTHYIO ACSITEIbHOCTD;

* OpraHu3alus BHEYYEOHOH IeATENIbHOCTH B KAHUKYJISIPHBIN MEPHO, pa3paboTKa U peamu3aris
COOTBETCTBYIOLINX 00pa30BaTEeIbHBIX IPOrpaMM, B TOM YHUCIIE TS JIarepeid, OpraHn30BaHHbBIX
00pa3oBaTeNbHBIMI OPraHU3AIUSIMU B KAHUKYISIPHBIN MIEPUOT;

* IOBBIIICHUE MPO(PECCHOHATBHOTO MACTEPCTBA MEAArOrMYECKUX PAOOTHUKOB LIEHTPA, pe-

AIMU3YIONIMX OCHOBHBIE U JIOMIOJHUTENbHBIE 00111e00pa3oBaTeabHble mporpaMmMel. Co3nanue
neHTpa «Touka poctay mpeanoaaraeT pa3BUTHE 00pa30BaTEIbHON HHPPACTPYK-TYpPhI
o011eo0pa3oBaTeIbHON OpraHU3allii, B TOM YUCIE OCHAIIEHHE 00111e00pa3oBaTeIbHON

OpraHHU3aIH:

* 00opyIoBaHKEM, CpelICTBAaMH O0yUEHHS U BOCTIMTAHUS ISl U3y4eHHUS (B TOM YHUCIIE SKC-
MIEPUMEHTAILHOTO) MPEIMETOB, KYPCOB, TUCIHUILINH (MOJYJIeH) €CTECTBEHHO-HAYYHOM
HAMpaBJICHHOCTH MPH PEaTN3aI[i OCHOBHBIX 00111€00pa30BaTeNbHBIX IPOTPAMM H J10-

MOJTHUTEIBHBIX 00111€00pa30BaTeNbHBIX MMPOTPaMM, B TOM YHCIIE IJIsl PaCIIMPEHUS CO-IePKaHUS
yueOHbIX npeameToB «Dusukay, «Xumus», «buomaorusy;
* 000pyI0BaHHEM, CPEJICTBAMU OOYUEHUS U BOCIIUTAHUS IS peau3alii Iporpamm Jo-
MOJIHUTEIBHOTO 00pa30BaHMsl €CTECTBEHHO-HAYUYHO!N HApaBIeHHOCTEH;
* KOMITBIOTEPHBIM U UHBIM 000PYZI0BaHUEM.

Konnenius coBpeMeHHOro o0pa3oBaHus MOJPa3yMeBaeT, UTO B y4€OHOM SKCIIEPUMEHTE
BEIYLIYIO POJIb JIOJIKEH 3aHATh CAMOCTOSITENIbHBIA UCCIIEIOBATENILCKUI YUCHUYECKHI
skcniepuMeHT. COBpEMEHHBIE HKCIIEPUMEHTAIBHBIE NCCIICAOBAHMS 110 OHOJIOTHH yXKE TPYIHO
npeJCcTa-BUTh 0€3 MCIIOJIb30BaHMS HE TOJIBKO aHAJIOTOBBIX, HO M HU(PPOBBIX H3MEPUTEIHHBIX
npu6o-pos. B ®enepanpHom rocynapcTBeHHOM o0pazoBaTenbHOM ctanaapte (PI'OC)
MPOIMKUCAHO, YTO OJJHUM M3 YHUBEPCAIbHBIX YUeOHBIX IEHCTBUH, MPUOOPETAEMbIX yUaIIIMHCS
JOJIKHO CTaTh YMEHHUE «IIPOBEJCHHS OIBITOB, IPOCTHIX KCIEPUMEHTANBHBIX UCCIIEIOBaHUH,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI C UCTIOJIB30BAHUEM aHATIOTOBBIX M LIU(PPOBBIX
MU3MEPUTENbHBIX TPU-00POBY. YUeOHBIN IKCIIEPUMEHT 0 OMOJIOTUH, TPOBOIUMBIN Ha
TpaZMLIHOHHOM 000py/I0BaHUH, 0€3 MPUMEHEHUsI LU(PPOBBIX JTaOOPATOPHiL, HE MOXKET
MIO3BOJIMTH B TIOJTHOM MEpe PEUINTh BCE 33/1a-9M B COBPEMEHHOM MIKOJIE. JTO CBA3aHO C PSAIOM
MPUYWH:

* TPaIUIIMOHHOE IKOJIEHOE 000PY/IOBaHNE H3-32 OTPAHUYCHHS TEXHUIECKUX BO3ZMOXKHO-CTEH HE
MO3BOJISIET TPOBOJAUTH MHOTHE KOJIMYECTBEHHBIE HCCIIEIOBAHUS;

* [UTUTENLHOCTD MPOBEICHUSI OMOIOTHUECKHUX UCCIEAOBAaHUN HE BCETaa

* COTJIaCyeTCsl C ATUTENBHOCTHIO YUEOHBIX 3aHITHIA,

* BO3MOXKHOCTb MTPOBEICHUSI MHOTHX HCCIIEIOBAaHUI OrpaHUYUBAETCS TPEOOBAHUSIMU TE€X-HUKU
6e3onacHocTH u 1p. [{udposas madopatopusi MOJTHOCTHIO MEHSIET METOJIUKY U COJIEpKAHUE
IKCTIEPUMEHTATb-HOW JAEATEIBHOCTH M PEIIaeT BhIIenepedncieHHbie mpobiemsl. [upokuit
CHEKTP JaTYMKOB TIO3BOJISIOT yUAIIUMCS 3HAKOMHUTHCSI € TIapaMeTpaMu OHOJIOTHIECKOTO
IKCTIEPUMEHTA HE TOJh-KO Ha KaY€CTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE. L{udposas



nabopaTopus MO3BOJISIET BECTH ATUTENbHBIN SKCIIEPUMEHT J1aXKe B OTCYTCTBUU
AKCIIEPUMEHTATOPA, a YaCTOTa UX U3MEpE-HUM HENO/IBJIaCTHA YEJIOBEUECKOMY BOCIIpUATHIO.B
nporecce GOpMHUPOBAHUS IKCIIEPUMEHTAIBHBIX YMEHUN YICHUK 00ydaeTcs MpeaCcTaB-JsuTh
uHpopManuio 00 UCCIeIOBAHUN B YETHIPEX BUIAX:
* B BepOaIbHOM: OMHCHIBATh SIKCIIEPUMEHT, CO3/IaBaTh CIOBECHYIO MOEIb KCIIEPHUMEHTA,
¢bukcupoBaTh BHUMaHUE Ha U3MEPSIEMbIX BETUYMHAX, TEPMUHOJIOTHH;
* B TAOJIMYHOM: 3aIIOJHATH TaOJIMIIBI IAaHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHUS rpaduKoB (IIpu
9TOM y YYalluXCsl BO3HUKAET MEPBUYHOE MPECTABICHHUE O MaclITabax BEJIUYUH);
* B rpauecKoOM: CTPOUTH rpa@uKu MO TAOJUYHBIM JIaHHBIM, YTO Aa€T BOZMOXKHOCTH Iepe-Xo/a
K BBIJIBMDKEHHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEKY BEIMUYMHAMU (TIPU 3TOM yUUTEIb
MIOKA3bIBAET IPEUMYLIECTBO B BU3YyaIM3allMU 3aBUCUMOCTEN MEX/ly BEIMYMHA-MU, HATJIJHOCTh
Y MHOTOMEPHOCTH); B BUJE MaTEMaTUUYECKUX YPAaBHEHUN: 1aBaTh MaTe-MaTHUYECKOE OIMCAHUE
B3aMMOCBSI3M BEJIMUNH, MaTeMaTH4IeCcKoe 00001IIeHHE.
* opMHUpoOBaHUE HCCIEA0BATEIBCKUX YMEHHUM yUalIuXcs, KOTOPBIE BHIPAXKAIOTCS B CICAYIOIINX
NEeNCTBUIX:

1. onpenenenue NpoodIEMBI;
. IOCTaHOBKA MCCJIEA0BATENbCKON 3a1aun
. IJJaHUPOBAHUE PEIICHUS 3a]1auH;
. IOCTPOEHUE MOJIEIIEH;
. BBIIBIDKEHUE TUIIOTES;
. OKCIIEPUMEHTAJIbHAS IIPOBEPKA TUIIOTE3;

N N R WN

. @HAJIMU3 JIaHHBIX YKCIIEPUMEHTOB WJIM HAOI0ICHHI;
. hopmynupoBaHue BHIBO/IOB.

o0

B ocHoBy 00pazoBaTenbHON IpOorpaM-Mbl 3a10KEHO IPUMEHEHHE HUPPOBBIX
nabopatopuii. TemaTHka MpeIoKEeHHBIX 3KCIIEPUMEH-TOB, KOJMUECTBEHHBIX OIBITOB,
COOTBETCTBYET CTPYKType MpUMEpHON 00pa30BaTeIbHON MPO-TpaMMBbl IO OHOJIOTHH,
coaepxanuto denepabHOTO rocyIapcTBEHHOTO 00paszoBarenbHoro cranaapta (PI'OC)
OCHOBHOTO 00111eT0 00pa30BaHMs.

Ha 6a3e uentpa «Touka pocta» obecriednBaeTcs peanusalusi 00pa3oBaTelbHbIX IPOTrpaMM
€CTECTBEHHO-HAYyYHO! U TEXHOJIOTHYECKOM HallpaBJI€HHOCTEH, pa3pabOTaHHbIX B COOTBETCTBUU
¢ TpeOOBaHMAMU 3aKOHOZAATENbCTBA B chepe 0Opa3zoBaHus U ¢ yu€ToM pekomeHaamuii Oene-
panibHOTO oreparopa yue6Horo npeamera «buonorusy». OOpa3oBarenbHas mporpaMma
MIO3BOJIIET MHTETPUPOBATh PEATU3YEMBIE 31€Ch TOAXOMbI, CTPYKTYPY U COAEpKaHUE IIPU
opranu3zaium ooyuenust ouosoruu B 5S—11 kiaccax, BHICTpOEH-HOM Ha 6a3e J11000ro 13
JOCTYIHBIX yueOHO-MeToanueckux komiiekcoB (YMK).Ucnonb3oBanue o0opynoBanus eHTpa
«Touka pocta» npu peanuzauuu ganHoi Ol nmo3-BonsieT co3aarh yclIoBUS:

* 17151 paCIIMPEHUS COEP>KaHUSI MIKOJIBHOTO OMOJIOTMYECKOT0 00pa30BaHus;
* JUUIs1 TIOBBIIIEHHUS [TO3HABATENIbHON aKTUBHOCTH O0Y4YaOIIMXCSl B €CTECTBEHHO-HAYYHON
o0JacTu;
* U Pa3BUTHA JUYHOCTH peOeHKa B rpoliecce 00yueHHst OMO0JI0ruHU, ero crocoOHocTel,
(dbopMHpOBaHHUS U YIOBJIETBOPEHHSI COLIMATBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;
* U1 pabOTHI ¢ OJJApEHHBIMH LIKOJIBHUKAMH, OPraHU3aMH UX Pa3BUTHS B PA3IMYHBIX 00-JIACTSIX
o0pa3oBaTenbHO, TBOpUecKoil nesrenbHocTU. I [puMensis nudpobie 1ab0opaTOPUH HA ypOKax
OHMOJIOTUH, yJallecs] CMOT'YT BBIITOJIHUTH MHOKECTBO JJAOOPaTOPHBIX pabOT M 3KCIEPUMEHTOB
10 MPOTrpaMMe OCHOBHOM IIKOJIBI.

Buosorus pacrenmii: J[prxanue nucteeB. J(pixanue kopHei. [loromenne Boibl KOpHAMU



pactennii. KopueBoe naBnenue. Ucnapenue Boabl pacTeHUAMU. POTOCUHTES. [{pIXaHnEe CEeMSH.
YcnoBus npopacta-Hus ceMsiH. Terioaro0nBbIe U XOJIOA0CTOMKIE PACTCHHS.

3oosorus: 3yueHnre 0JHOKJIETOYHBIX )KUBOTHBIX. M3yueHre BHEITHETO CTPOCHUS
JOKICBOTO YEPBsi, HAOFOICHUE 32 €r0 TIEPEIBMKCHIEM U PEAKIIMSIMHI Ha BHEIITHHUE
paznpaxenus. Mzyuenue cTpoeHus MOJUIIOCKOB IO BIaXKHBIM Ipenaparam. M3yuenue
MHOT000pa3us YWICHHUCTOHOTUX I10 KOJUIEKIUAM. M3yueHne cTpoeHus pbld 10 BIaKHBIM
npenaparam. M3ydyenue crpoenus ntull. M3ydenue ctpoeHus: MIEKONUTAIOMIKX 1O BIAKHBIM
npenaparaMm. BosHblie )kMBOTHBIE. TenI0-KpOBHBIE U XOJI0IHOKPOBHBIE )KUBOTHbIE

YesoBek U ero 310poBbe: M3yuenue kpooobparieHus. Peakius CCC Ha 103UpOBaHHYIO
HArpy3Ky. 3aBUCUMOCTb MEXIY Harpy3Koil U ypOBHEM dHEPreTUYecKoro oomena. ['azoo0MeH B
nérkux. Mexanusm n€rounoro apixanus. Peaknus JIC Ha dusndeckyro Harpy3ky. JKu3zHeHHas
€MKOCTb JIETKUX. BBI-euTenpHas, IpIxarenbHas U TEPMOPETYIIATOpHAS (QYHKITUS KOXKH.
JeiictBue pepMeHTOB Ha CyOCTpaT Ha MpuMepe Katanasbl. [IpucrnocoOIeHHOCTh OpraHU3MOB K
cpene oouTaHusl.

OO0mas 6uoJiorus: /leifictBue pepMeHTOB Ha cyOCcTpar Ha MpUMepe KaTanasbl. PaznoxeHue
H202. Baustaue pH cpenpl Ha akTUBHOCTH (pepMeHTOB. DaKTOpBI, BIUSIONINE Ha CKOPOCTh
nporuecca Gporocunresa. M3ydeHne KIeTOK ¥ TKaHEe paCTeHHI U KUBOTHBIX HA TOTOBBIX
MHUKpOIIpenaparax u ux ornvca-uue. BolsBlieHre H3MEHYMBOCTH Yy OpraHU3MOB. BrisiBieHne
MIPHUCIIOCOOJICHHIA Y OPTaHU3MOB K cpejie 0OuTaHus (Ha KOHKPETHBIX ITPUMEpax).

B o0pazoBarensHoii mporpamme 10-11 kiraccoB npeacTaBICHBI CIEIYIONIIE Pa3aebl:

1. Knerka

2. Pa3MHOX€EHUE U pa3BUTHE OPTraHU3MOB

3. OCHOBBI T€HETHUKH U CEJIEKIUU

4. Bun

5. DKOCUCTEMBI

buonoruueckoe HaOMIOACHUE U HKCIIEPUMEHT IPOBOAATCA B (hopme 1abopa-TOpHBIX paboT
U JIeMOHCTpanuid. JleMOHCTpallMOHHBIN SKCIIEPUMEHT ITPOBOIUTCS B CISAYIOMIMX CIydasx: a)
MMeEIoIIIeecs B HAIMYMU KOJTUYECTBO MPUOOPOB U IU(PPOBBIX TATYUKOB HE MO3BOJISIET
OpraHW30BaTh MHAUBUAYAILHYIO, TAPHYIO WX TPYIIIOBYIO JabopaTopHyIO paboTy;0)
HKCIIEPUMEHT UMEET HEOOJIBIIYIO MTPOIOJKUTEIBHOCTD U CII0KHOCTh M BXOJUT B CTPYK-TYPY

ypoKa.

Oco0eHHOCTH coepKAHUA CTPYKTYPHBIX KOMIIOHEHTOB padoyeil mporpaMMsl 1o
Onosioruu B 5—9 kiaccax ¢ ucnosb30BaHueM 000pynoBaHus ueHTpa «Touka pocra»

Ilnanupyembie pe3yabTaThl 00yUeHus no Kypey «buosaorus . 5—9 kmace» .
[IpenmeTHBIC pe3yNbTaTHI:

1) bopMupoBaHHE IEHHOCTHOTO OTHOILLIEHUS K )KHBOW MPHUPOJE, K COOCTBEHHOMY OpraHU3-
My; HOHUMaHHE POJIM OMOJIOTUU B (POPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI
MUDPA;

2) yMeHHe IPUMEHATh CUCTEMY OMOJIOTHUECKUX 3HAHUI: pacKphIBaTh CYITHOCTH KUBOTO,
Ha3bIBaTh OTJIMYMS )KUBOTO OT HEKUBOTO, IEPEUUCIIATH OCHOBHBIE 3aKOHOMEPHOCTH Op-
raHW3anuy, QyHKIIMOHUPOBAHUS 00BHEKTOB, SIBICHHUH, TPOIIECCOB KUBOW TIPUPOIHI,
HBOJFOIIMOHHOTO Pa3BUTHUSI OPraHMUECKOTO MUPA B €T0 €AMHCTBE C HEXKUBOM MPUPOJION;
c(OPMHUPOBAHHOCTH TPEACTABICHUI O COBPEMEHHOW TEOPHH IBOJIOIIMHA U OCHOBHBIX
CBUJIETENILCTBAX SBOJIOLIH;



3) BiajieHue OCHOBaMHU MOHSATUIHOTO armapara U Hay4yHOro s3bIKa OMOJIOTHH:
UCIIOJIb30Ba-HUE U3YYCHHBIX TEPMUHOB, [IOHATHI, TEOPHIi, 3aKOHOB U 3aKOHOMEPHOCTEH IS
00BsIC-HEHHSI HAOTFO1aeMbIX OMOJIOTHYECKIX O0BEKTOB, SIBIICHUH U MPOIIECCOB;

4) noHnMaHue COocO0OB MOTyYeHUs OMOTOTMYECKUX 3HAHHI; HAIMYKE OIBITA HCIIOJIB30-
BaHUS METOJI0B OMOJIOTHH C LIEIbIO U3YUYEHUS KUBBIX 00BEKTOB, OMOJIOTMYECKHX SBJIC-HUH U
MIPOLIECCOB: HAOIIOACHNE, ONUCAaHNUE, IPOBEICHNE HECIOKHBIX OMOJIOTHYECKUX OMBITOB U
9KCIIEPUMEHTOB, B TOM YHCJIE C UCIIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX MPHOOPOB U
UHCTPYMEHTOB;

5) yMeHue XapaKTepu30BaTh OCHOBHbIE TPYIIBI OPraHU3MOB B CUCTEME OPraHN4eCKOro
MH-pa (B TOM YHCIIe BUPYCHI, OaKTEpUH, pacCTEHUs, TPUObI, )XUBOTHBIE): CTPOCHHE, IPOLIECCHI
KU3ZHEJEATENIBHOCTH, UX IIPOUCXOXKICHHE, 3HAUCHHUE B IPUPOAE U KU3HU YEJIOBEKA;

6) ymMmeHHE O0BSICHATH MOJ0KEHUE YEIOBEKa B CUCTEME OPraHUYECKOr0 MHUpPA, €ro Mpouc-
XOXKJEHHE, CXOJCTBA U OTJINYMS YEIOBEKA OT )KUBOTHBIX, XapaKTEpU30BaTh CTPOCHUE U
MIPOLIECCHI KHUIHEACSITEILHOCTH OpraHi3Ma YeIoBeKa, ero MPUCIOCOOICHHOCTh K pa3-IMYHbIM
9KOJIOTHYECKUM (hakTopam;

7) yMeHUE ONUCHIBATh KIETKH, TKAHU, OPTaHbl, CHCTEMbI OPTaHOB U XapaKTepU30BaTh BaXK-
Helme OMOJOTHYECKHe MPOLIECChl B OpraHU3Max pacTeHH, )KUBOTHBIX U YEJIOBEKa;

8) chopMHUPOBAHHOCTH MPEACTABICHHUI O B3aUMOCBS3H HACJIEIOBAHUS [IOTOMCTBOM TPH-
3HAKOB OT POJUTENLCKUX (DOPM C OpraHM3anreil KIeTKH, HATMYHEM B HEH XpOMOCOM Kak
HOCHUTEIEH HaCIeCTBEHHOW HHPOpMAaLK, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HAcJe-T0BaHUS
IIPU3HAKOB;

9) chopMUPOBaHHOCTH MPEACTABICHUI 00 OCHOBHBIX (PaKTOpaxX OKPYKAIOIICH CPellbl, UX
POJIHU B )KU3HEIEATEIHbHOCTH U SBOJIOIIMH OPraHU3MOB; IIPEICTaBICHHE 00 aHTPONOTEeH-HOM
dakrope;

10) copmupoBaHHOCTB MPEICTaBICHUI 00 SKOCUCTEMAaX U 3HAUeHUU OHOPa3HOOOpasus; o
I00ANBHBIX IKOJIIOTUYECKUX MPOOIeMax, CTOSIINX epe]] UeT0BEYECTBOM U CIIOC00ax MX
MIPEOOIICHHUS;

11) ymenue pemats yueOHbI€ 3a1a4l OMOJIOTUYECKOTO CO/IEPIKAHUS, B TOM YHUCIIE
BBISIBJISITH IPUYMHHO-CIIEZICTBEHHbIE CBSI3U, IPOBOIUTD PACUETHI, I€TaTh BHIBOAbI HA OCHOBaHUH
MOJIyYEHHBIX PE3Yy/IbTATOB;

12) ymeHue co3qaBaTh U IPUMEHATH CIIOBECHBIE U rpaduyeckre MoJesn sl 00bICHEHUS
CTPOEHMS JKUBBIX CUCTEM, SIBJICHUI U MPOLIECCOB )KMBOW MIPUPOJIBI;

13) moHrMaHMe BKJIaJa POCCUUCKUX U 3apYOEkKHBIX YUEHBIX B Pa3BUTHE OMOIIOTHYECKUX
HayK;

14) BnageHue HaBbIKaMu pabOTHI ¢ UHPOPMAaIHE OMOTOTHYECKOTO COIEP KaHUS, TIPEI-
CTaBJIEHHOU B pa3Hoil opme (B BUJI€ TEKCTa, TAOJTUYHBIX JAHHBIX, CXeM, TPaUKOB, JUATPAMM,
Mojiesel, n300paxeHuil), KpUTHUECKOT 0 aHalIn3a MH(OPMALIUY U OLIEHKU €€ I0CTOBEPHOCTH;

15) ymeHue niaHupoBaTh M0J1 PyKOBOJICTBOM HACTaBHMKA U MPOBOJAUTH yueOHOE
UCCIIeIoBa-HUE WU NMPOEKTHYIO paboTy B 00JacT OHOJIOTHH; C YU€TOM HAMEUEHHOM LieNn
bopmy-upoBaTh MpodiieMy, TUIIOTE3Y, CTABUTD 33auH, BEIOUPATh a/IeKBaTHBIE METO/IbI [T UX
peueHus, GopMyIMPOBATH BBIBOABI; ITYOIMUHO MPEACTABIATH ITOJyYEHHbBIE PE3YIbTaThI,

16) ymMeHue MHTErprupoBaTh OMOJIOTUYECKHE 3HAHUSI CO 3HAHUSAMU JIPYTUX YUeOHBIX Mpe-
METOB;

17) chopMHpPOBaHHOCTH OCHOB IKOJIOTHYECKOW TPAMOTHOCTH: OCO3HAHHE HEOOXOAMMOCTH
JIEHCTBHI 110 COXpaHEHUIO0 OMOPa3HOO0pa3us U OXpaHe MPUPOTHBIX IKOCUCTEM, COXpa-HEHUIO U



YKPEIUIEHUIO 3J0POBbs YEJIOBEKA; YMEHUE BHIOUPATH L[€JIEBbIE YCTAHOBKH B CBOMX JIEHCTBUSX U
MOCTYNKAX 110 OTHOILIEHUIO K XKUBOU MIPUPOJE, CBOEMY 3J0POBBIO U 3J0POBBI0 OKPYKAIOIIUX

18) ymeHue ucronp30BaTh MPUOOPETEHHBIEC 3HAHKUS U HABBIKHU /IS 3JI0POBOTO 00pa3a Kus3-
HU, cOAJTAHCUPOBAHHOTO MUTAHUS U (PU3NIECKON aKTUBHOCTHU; HETIPUATHE BPEIHBIX MTPHU-BBIUEK
nu 3aBHCHMOCTCﬁ; YMCHHC HpOTHBOI[efICTBOBaTB JOKCHAYYHBIM MAHUITYJISAOUSAM B obiactu
3JI0POBBS;

19) oBiageHne npueMaMu OKa3aHUs NEPBOl TOMOIIHN Y€TI0BEKY, BbIPAIMBAHUS KYIbTYp-
HBIX PacTE€HUH U yXxoJa 3a JOMAIIHUMH )KUBOTHBIMHU.

[Inanupyemble pe3yJbTaThl 00yueHus mo kKypcey «buosorus . 10—11 kiaace»
OcBoenne yaeOHOTO npeamera «buonorus» Ha ypoBHE CpEAHET0 001Iero o0pa3oBaHus TOJKHO
obecreunBaTh JOCTHIKEHUE CIEAYIONIUX MPEAMETHBIX, METAPEAMETHBIX U JIMYHOCT-HBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

IIpenmeTHbIE pe3yJIbTATHI

[IpenmerHbIe pe3ynbTaThl 00yYeHHs OMOIOTHHU JOJDKHBI 00SCIICYHBATH:

* (hopMupoBaHHE IEHHOCTHOTO OTHOIICHUS K )KUBOH MPHUPOJIE, K COOCTBEHHOMY OpPraHU3-MYy;
MOHUMAaHKE POJIK OHOJIOTUH B (POPMUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI
MUDA;

* YMEHHUE MPUMEHSTH CUCTEMY OMOJIOTHYECKUX 3HAHMIA: PACKPBIBATH CYIIIHOCTH JKUBOTO, Ha-
3BIBATh OTIUYHSI )KHBOTO OT HEXKUBOTO, TICPEUHCIISATE OCHOBHBIC 3aKOHOMEPHOCTH Opra-
HU3alWU, QYHKIIMOHUPOBAHUS 00BEKTOB, SIBJICHUH, IIPOIICCCOB YKUBOU MTPHPOIBI, IBOJIO-
IIHOHHOI'O Pa3BUTHUS OPTaHUYECKOr0 MHUpPa B €r0 €IUHCTBE C HEXKUBOM MPUPOJION;

* c(hOpMHUPOBAHHOCTD MPEICTABICHUNA O COBPEMEHHON TCOPHH SBOIOIIMH U OCHOBHBIX
CBHJIETEILCTBAX IBOJIIOLNH;

* BJIaJICHUEC OCHOBaMH MOHITUHHOTO amiiapara U HayyHOro si3bIKa OMOJIOTHH: NCIIOIh30Ba-HUE
U3YyYEHHBIX TEPMUHOB, TIOHSATHIA, TEOPUI, 3AKOHOB M 3aKOHOMEPHOCTEH JIJIsl 00bsIC-HEHHUS
HaOJIIOJaeMBIX OMOJIOTHUECKUX OOBEKTOB, IBICHUH U TIPOIIECCOB;

* IOHUMAHHE CITIOCOOOB MOTYICHHS OMOJIOTUYCCKUX 3HAHUIA; HAJTMYUE OIBITAa UCIIOJIb30Ba-HUS
METOJIOB OMOJIOTHH C TISJTbI0 H3YUCHHSI )KUBBIX 00BEKTOB, OMOJIOTHYECKUX SIBIICHUN U
MIPOIIECCOB: HAOIOICHHE, ONMCAHUE, POBEICHNE HECIIOKHBIX OMOJIOTHICCKUX OTBITOB U
HKCIIEPUMEHTOB, B TOM YHCJIE C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBLIX TPUOOPOB U
WHCTPYMEHTOB;

* YMEHHUE XapaKTepHU30BaTh OCHOBHBIE IPYIIBHI OPTAaHU3MOB B CHCTEME OPTaHUYECKOTO MHU-pa (B
TOM YHUCJI€ BUPYCHI, 0AKTEPHH, PACTEHUS, TPUOBI, )KUBOTHBIE): CTPOSHHE, MTPOIIECCHI
KU3HEJCATSIILHOCTH, UX ITPOUCXOXKICHHE, 3HAUCHHE B IPUPOJIC 1 )KU3HU UEIOBEKA;

* YMEHUE OOBSICHSTH ITOJIOKCHHE YESIIOBEKA B CUCTEME OPTraHMIEeCKOT0 MUPA, €r0 MPOUCXO0-
JKJICHHE, CXOACTBA U OTJIUYHSI YSJIIOBEKA OT KUBOTHBIX, XapaKTePU30BaTh CTPOCHHE U TIPOIECCHI
YKU3HEIEATSIILHOCTH OpraHN3Ma YeJIOBeKa, €ro MPUCIIOCOOJIEHHOCTh K Pa3-THYHbIM
IKOJIOTHYECKUM (haKTOpaM;

* YMEHUE HCIOIH30BaTh MPUOOPETEHHBIE 3HAHMSI U HABBIKU JJIs1 3J0POBOTO 00pa3a *KHU3HH,
cOaNaHCUPOBAHHOTO MUTAHUS U GU3NYECKON aKTUBHOCTH; HEMPUSATUE BPEIHBIX MPHUBBI-YEK U
3aBUCHUMOCTEN; yMEHUE MPOTHUBOICHCTBOBATH JXKCHAYYHBIM MaHHUIYJISIIIUSIM B 00J1a-CTH
3JI0POBBS;

* YMEHHE ONUCHIBATH KJIETKH, TKAHU, OPTaHbI, CACTEMBI OPTAaHOB U XapaKTEPHU30BATh BAXK-
HEeHIIMe OMOJIOTUYECKHE MPOIIECChl B OpraHU3Max PAaCTCHHM, )KUBOTHBIX U YEJIOBEKa;

* chopMHUPOBAHHOCTH MIPEICTABICHHUIA O B3aUMOCBSI3M HACJICIOBAHHSI [IOTOMCTBOM IPH-3HAKOB



OT POAMTENBCKUX (JOPM C OpraHU3ANMEH KICTKH, HAIMYUEM B HEM XpPOMOCOM KaK HOCHUTEIEH
HacJeICTBEHHON HH(OopMaIiK, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACIEI0Ba-HUS IPU3HAKOB;
* ¢(hOpMUPOBAHHOCTH MPEICTABICHHUI 00 OCHOBHBIX (haKTOpax OKPYKAIOIIEH CPEeIbl, UX POJIH B
KHU3HEIEATESIIFHOCTH U HBOJIOIMH OPTaHU3MOB; MpeJICTaBlIeHHEe 00 aHTPOIIOTEH-HOM (PaKTOpE;
* chopMHUPOBAHHOCTH MIPEJICTABICHUN 00 YKOCUCTEMAaX M 3HAYEHUU OHOPa3HOOOpasusi; O
[J100aNBHBIX IKOJIOTUYECKUX MPOOJIeMax, CTOSIIMX IEpe]] YeJI0BEUECTBOM U CIIOCO0ax UX
MIPEOJI0JICHUS;
* YMEHHE peniath yueOHble 3ajaul OMOJIOTHYECKOT0 COIEP KaHUS, B TOM YHCIIE BBISBIISTD
[IPUYMHHO-CJIEACTBEHHBIE CBSI3U, IPOBOJIUTH PACUYETHI, JAEJIaTh BHIBOJbI HA OCHOBAHUH I10-
Jy4EHHBIX PE3yJIbTaTOB;
* YMEHHUE CO3J1aBaTh U MPUMEHSTDH CIOBECHbIE U TpaPUUECKUE MOJICIH Il OOBSICHEHUS
CTPOEHMS JKUBBIX CUCTEM, SIBJICHUN U MPOLIECCOB )KMBOW IIPUPOJIBI;
* [IOHUMaHHE BKJIa/la POCCUICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTUE OMOJIOTMUYECKUX HAYK;
* BJIaJIcHHE HaBbIKaMU PabOTHI ¢ MHPOpMAIHel OMOTOTHYECKOTO COACPKAHMS, IPEICTAB-
JICHHOH B pa3Hoi (hopme (B BUAE TEKCTa, TAOIMYHBIX JaHHBIX, CXeM, TpaUKOB, AHa-TPAMM,
MojiesIel, N300paxKeHmil), KpUTHUECKOTO aHaln3a HH()OPMALIUY U OLIEHKU €€ 10-CTOBEPHOCTH;
* YMEHHE IIAHUPOBATH T0J] PYKOBOJICTBOM HACTaBHUKA U MIPOBOAMTH yUeOHOE HCCIIeI0Ba-HIE
WM TIPOCKTHYIO paboTy B 00JIaCTH OMOJIOTHH; C YIETOM HAMEUSHHOH 1eu (GopMyIr-poBaTh
po0iieMy, TMIOTE3Y, CTABUTh 3a/1a4M, BHIOMPATh aJIeKBaTHbIE METO/bI JISl UX pe-IIEHUs,
(GopMyIMpPOBATH BBIBO/IbI; ITYOJIMYHO MIPEICTABIATH MOJIYUEHHbIE PE3YIbTAThI;
* YMEHHE UHTErPUPOBATh OMOJIOTUYECKUE 3HAHUS CO 3HAHUSAMU APYTrUX Y4€OHBIX IPEIMETOB;
* chopMHPOBAHHOCTH OCHOB HKOJIOTMUYECKOI IPaMOTHOCTH: OCO3HAHHUE HEOOXOUMOCTH
JEHCTBUI MO COXPaHEHUIO0 OMOpPa3HO00pa3usl U OXpaHe MPUPOIHBIX IKOCUCTEM, COXPa-HEHHIO U
YKPEIICHUIO 3/I0pPOBbs YETIOBEKA; YMEHHUE BEIOUPAThH 1IeJIeBbIe YCTAHOBKH B CBOUX JICUCTBUAX U
MOCTYIIKaX 10 OTHOLLEHUIO K )KMBOM MPUPOJIE, CBOEMY 30POBbIO U 3J0POBbIO OKPYKAIOLIUX.
MeTtanpeameTHblie pe3yJabTaThl

YHuBepcanbHbIE M03HABATEIIbHBIE NEUCTBUS ba3oBbIe JIOTHYECKUE JEHCTBUS:
* BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKU OMOJIOTMYECKUX OOBEKTOB (SIB-JICHUI);
* YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALNN OMOIOTHYEeCKUX O0BEKTOB,
OCHOBaHUs JJ11 000011I€HUS M CPaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIMN3a;
* ¢ Y4ETOM IpeI0KEHHOM OMOI0rnYecKoi 3a1a4K BBISBIATH 3aKOHOMEPHOCTH U NPOTH-
BOpEUMS B paccMaTpUBaeMbIX (pakTax W HAOIIOJEHUSX; MIpeaIaraTb KpUTepUH AJIsl BBISB-JICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;
* BBIIBJIATH AepULUTHI MH(POPMAIUH, JaHHBIX, HEOOXOAUMBIX JIJIsl pEIIEHHsI TOCTABICHHOM
3a/1a4i;
* BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSA3H MPU U3yUYE€HUU OMOJIOTMYECKUX SIBICHUN U
IIPOLIECCOB; JIENaTh BHIBOJIBI C HCIIOJIb30BAHUEM JI€IYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIO-
YEHUH, yMO3aKIIOUeHUH 10 aHAJIOTUH, (POPMYIHPOBATh TUIIOTE3BI O B3aUMOCBSI3X;
* CaMOCTOATENBHO BHIOUPATh CrIOCO0 perieHust yaeOHo OMoIornyeckoi 3a1aun (CpaBHU-BATh
HECKOJIbKO BAPHAHTOB PEILICHUs, BEIOMpATh Hanboee MoAXOIAIINN C yIETOM CaMO-CTOSTENEHO
BBIJICJIEHHBIX KPUTEPHUEB).
ba3oBrle uccienoBare/bCKue 1eHCTBHA:
* HCIIOJIB30BATh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
* popmynMpoBaTH BOMPOCH!, PUKCHUPYIOLIUE PA3pPhIB MEKIY PEAIbHBIM U KeJIaTeIbHbIM
COCTOSTHUEM CUTYyalllH, 00BEKTa, 1 CAMOCTOSATEIBHO YCTaHABIMBATh HICKOMOE U JIAHHOE;



(GbopMHUPOBATH TUTIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYXACHUHN M CYXICHUN APYTHX,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;
* IPOBOJUTH IO CAMOCTOSITENIBHO COCTaBIEHHOMY IIJIaHY OIIBIT, HECIOKHBIA OMOJI0TrNYe-CKUM
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIECOBAHKE MO YCTAHOBICHHIO OCOOCHHOCTEH OMOI0-THYECKOTO
00bEKTa U3YUYEHHUSI, IPUUYUHHO-CIIC/ICTBEHHBIX CBSI3€H M 3aBUCUMOCTEN OMOJIO-THYECKUX
00BEKTOB MEX Ty COOOM;
* OLIEHUBATh MPUMEHUMOCTD U JOCTOBEPHOCTh HH(OPMALIKH, TIOTYYEHHON B X07e OHoJIo-
TUYECKOT0 UCCIIEIOBaHUS (IKCIIEPUMEHTA);
* CaMOCTOSATEIBHO (HOPMYIHPOBATh 0000IIEHUS U BBIBOJBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, OIIBITA, UCCIICOBAHUS, BJIaIE€Th MHCTPYMEHTAMHU OLIEHKU JOCTOBEPHOCTH
MOJTyYEHHBIX BHIBOJIOB M 0000IICHUI;
* IPOTHO3MPOBATH BO3ZMOYKHOE JaJIbHENIIee Pa3BUTHE OMOIOTHYECKUX MTPOLIECCOB U UX
MOCJIEJICTBHSI B @HAJIOTUYHBIX WJIM CXOJHBIX CUTYALUSIX, @ TAKXKE BBIIBUTATh MPEIOI0KE-HUS
00 uX pa3BUTHHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.
Pa6Gora ¢ undopmaunmeii:
* IPUMEHSTH PAa3UYHbIC METObI, HHCTPYMEHTHI U 3alpOCHI IPU MOUCKE U 0TOOpe OHOJI0-
rU4eckoi HHGOPMaIUU WK JAaHHBIX U3 HCTOYHUKOB C YUETOM MPEUI0KEHHON yueOHOM
OMOJIOrMYECKOM 3a/1a4H;
* BBIOMPATH, aHATM3UPOBATH, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH OMOJIOTHICCKYIO
nH(OpMaIKIO Pa3IMYHBIX BUJIOB U (HOPM MPEICTABICHUS;
* HAXOJIUTh CXOJHBIE APIYMEHTHI (IIOATBEPKIAIOIINE WU OIIPOBEPTAOLINE OJIHY U TY K€ UJIEI0,
BEPCHIO) B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOYHUKAX;
* CaMOCTOSITEIbHO BBIOUPATh ONTUMANIbHYIO (OpMY MpeAcTaBlIeHUs HHGOPMALIUU U HILTIO-
CTPUPOBAThH pPEIIaeMble 33/1a4l HECTIOKHBIMH CXEMaMH, JuarpaMmMamMu, HHOU rpadukoii u ux
KOMOHUHAIIUSIMHU,
* OLIEHUBATh HAJIEKHOCTH OMOIOTHYECKON HH(POPMAINH 110 KPUTEPUSIM, MPEATI0KEHHBIM
YUUTENEeM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO;
* 3(ppexTUBHO 3aIOMUHATh M CUCTEMaTU3UPOBATh HH(OPMALIHIO;
* OBJIQJIETh CUCTEMON YHHUBEpCAIbHBIX I03HABATEIbHBIX JIEHCTBUI 0OecrieunBaeT chop-
MHPOBAHHOCTh KOTHUTHBHBIX HABBIKOB O0YUYaOIINXCA.
YHuBepcajibHble KOMMYHUKATHBHbIE el CTBUS

Oo0menne:
* BOCIIPHHUMATH U (POPMYITUPOBATH CYKIEHHS, BBIPAKaTh YMOLIUU B MIPOIECCE BBHITTOTHE-HUS
MPAKTUYECKHUX U TaOOPaTOPHBIX paboT; BRIpaXaTh ce0sl (CBOIO TOUKY 3PEHHsI) B YCT-HBIX U
MMCbMEHHBIX TEKCTaX;
* pacnio3HaBaTh HeBepOaJIbHbIE CPEICTBA OOLIEHUS, TOHUMATh 3HAUE€HNE COLUAIbHBIX 3HAKOB,
3HATh ¥ PACIO3HABATH MPEANOCHUIKH KOHMIUKTHBIX CUTYallui U CMSTYaTh KOH-(DJIUKTHI, BECTH
MEPETOBOPBI;
* IOHUMATh HAMEPEHUS IPYTHX, IPOSBISATH YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY U B
KOPPEKTHOU opme PopMyTHpoBaTh CBOU BO3PAKECHHUS,
* B X0JI¢ AMaJiora W/WIH JUCKYCCUU 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYy)aaeMoi 6uo-
JIOTUYECKON TEMBI U BBICKA3bIBATh UJICH, HAIICJICHHBIC HA PEIIeHNe OMOIOTHYeCKOH 3aa-4u U
nojJepkaHue 0JarokenaTeIbHOCTH OOLLEHUS;
* COIIOCTABIISITh CBOU CYXKJICHHUSI C CY)KICHUSIMU JAPYTHX YIaCTHUKOB JUAIOTra, OOHAPYKU-BATh
pa3JIM4ME U CXOJICTBO MO3UILIHIA;
* MyOJUYHO IPEICTABISTH PE3YJIbTAThl BHITOJTHEHHOTO OMOJIOTHYECKOIO OMbITa (3KCIIEPU-MEHTA,



WCCJICIOBAHMS, IPOEKTA);
* CaMOCTOSITEIHPHO BEIOUPATh JOpMAT BBICTYIICHUS C YIETOM 3a/1a4 MPE3CHTALUN U 0CO-
OCHHOCTEH ayJJUTOPUU U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIEC M MUCbMEHHBIE TEKCTHI C
UCIIOJIb30BAaHUEM UJUTFOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecTHasi 1eITeIbHOCTD (COTPYAHUYECTBO):
* IOHUMAaTh U UCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHAHON ¥ MHIMBUyalIbHOU pabOTHI IpHU pe-
HIEHUH KOHKPETHOW OMOJIOrHuecKoi mpobieMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEe-HUS
IrpyHHoBbIX (GOpPM B3aUMOIEHCTBUS IIPU PEIICHUH MOCTAaBICHHON y4eOHOM 3a1auu;
* IPUHUMATD 1I€JTb COBMECTHOM JIeATENbHOCTH, KOJUIEKTUBHO CTPOUTH NEHCTBUS 110 €€ J10-
CTHKEHUIO: PaCIpeAeIiiTh POJIM, JOTOBAPUBATHCS, 0OCYKIATh IPOLIECC U PE3YJIbTAT COB-
MECTHOU PabOoThI; yMeTh 00001aTh MHEHHS HECKOJIBKUX JIFOJICH, MPOSIBIISITh TOTOBHOCTh
PYKOBOJIUTb, BHIIIOTHATH TOPYUYECHHUS, IO TIUHATHCS,
* IUTAHUPOBATH OPTAHU3AIMIO COBMECTHOU PabOThI, ONIPENEIATH CBOIO POIIb (C yIETOM
MPENOYTEHUN U BO3MOXKHOCTEH BCEX YUaCTHUKOB B3aUMOJECUCTBUSA), paclpeleisITh 3a-1a4u
MEXly YIeHaMH KOMaHJbl, y4aCTBOBATh B IPYNNOBBIX popmax paboTsl (00Cyxkae-Hus, 0OMEH
MHEHUSIMU, «MO3TOBBIE IITYPMbD» U UHBIE);
* BBIMIOJIHATH CBOIO YacTh Pa0OTHI, IOCTUTaTh KAYECTBEHHOTO pe3yibTara Mo CBOeMy
HaIpaBJICHUIO U KOOPJAMHUPOBATH CBOU JCHCTBUS C APYTUMHU WICHAMU KOMaH/IbI;
* OLICHUBATh KaYECTBO CBOETO BKJIAJ[a B OOIIUI MPOIYKT MO KPUTEPHSIM, CAMOCTOSATEIHLHO
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aUMOJICHCTBUS; CPABHUBAThH PE3YJILTATHI C UCXOHOM
3a/1auei ¥ BKJIAJl KaXKJIOTO WICHAa KOMAaH/IbI B JJOCTHKEHHUE PE3yIbTaTOB, pa3ieisiTh chepy
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTh K MPEIOCTABICHUIO OTUETA MEepe/] TPYIION;
* OBJIQJIETh CUCTEMON YHHUBEPCAIbHBIX KOMMYHHKATUBHBIX JCUCTBUN, KOTOpast 0Oecreyn-BaeT
c(hOpPMUPOBAHHOCTH COLIUATBHBIX HABBIKOB ¥ AMOIIMOHATILHOTO UHTEIIEKTa 00y4Ya-FOIIUXCS.
YHuBepcaiabHble peryJsiTUBHbIE 1€l CTBUS

Camoopranu3amnus:
* BBISIBJISITH TTPOOJIEMBI JJISl PEIICHUS B )KU3HEHHBIX U YU€OHBIX CUTYAIUsX, HCTIONB3Ys OHO-
JIOTUYECKHE 3HAHNUS,
* OPUEHTUPOBATHCS B PA3TUUYHBIX MOJIX0/1aX MPUHITHS PEIIeHUN (MHIUBUyaIbHOE, IPU-HATHE
pelIeHys B rpymie, NPUHITHE PEeIIeHUH TPYIIOoil);
* CaMOCTOSITEIbHO COCTABIISTh AITOPUTM PEIICHUS 3a/1a4H (MM €T0 YacTh), BRIOUPATh CIIOCO0
pelieHus yueOHoNH OMOJIOTHYecKOH 3a7aui ¢ YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTHUPOBATH Mpe/jiaraéMble BApUAHThI PELICHU;
* COCTaBJIATH IJIaH JIEHCTBUH (TIJIaH peann3aliii HAMEYSHHOT'O aITOPUTMA PEIIeHHs] ), KOp-
PEKTHPOBATH MPEJUIOKEHHBIN AITOPUTM € YUETOM MOJIYICHHS HOBBIX OMOJIOTUYECKUX 3HAHUN 00
M3y4aeMOM OHOJIOTMYECKOM OOBEKTE;
* IeTIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CamokoHTpoJIb (peduiekcus):
* BJIAJICTh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHUBAIIUHU U peIICKCU;
* 1aBaTh a/ICKBATHYIO OIIEHKY CUTYAllMU U MpeJIarath 1jiaH €€ U3MEHEHUS;
* YYUTHIBATh KOHTEKCT U MPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh MPU PEIICHUU
yueOHOM OMOIOTHYEeCKON 33a]auH, aAaTUPOBATh PEIIEHNE K MEHSIOUTUMCS 00CTOSTEh-CTBAM;
* OOBSICHATH MPUYUHBI TIOCTHXKCHUS (HEIOCTHKEHUS) pe3yIbTATOB ACATEIHLHOCTH, 1aBaTh
OIICHKY MPHOOPETEHHOMY OTIBITY, YMETh HAXOAUTH MO3UTUBHOE B TIPOU3OIIEIIICH CUTYa-1IUH;
* BHOCUTH KOPPEKTHUBHI B ICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, N3MEHHUBIIIHX CS
CUTYaIlNH, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIITUX TPYIHOCTEH;



* OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBHUSM.
OMOLMOHATBHBIN UHTEIJIEKT:
* pa3JInyaTh, HA3bIBATh U YIPABJISTH COOCTBEHHBIMU SMOIUSAMH U SMOILUSMHU JIPYTUX;
* BBISIBJISITH M @aHAIM3UPOBATh MPUYMHBI YMOLINIA;

* CTaBUTH Ce0sl HA MECTO JPYTOro YeJIOBEKa, IOHUMATh MOTHUBEI i HAMEPEHHSI IPYTOro;
* PEryMpoBaTh CIOCOO BhIPAKEHHS SMOIUH.
IIpunsTHe ceds u Apyrux:
* OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHUIO;
* IPU3HABATh CBOE MPABO HA OIMIMOKY U TAKOE K€ MPaBO APYroro;
* OTKPBITOCTH ce0e U IpyruM; 6 0CO3HABATH HEBO3MOXKHOCTh KOHTPOJIHPOBATH BCE BOKPYT;
* OBJIQJICTh CUCTEMON YHUBEPCATBHBIX YUCOHBIX PErYISTHBHBIX JCUCTBUN, KOTOpast oOec-
neynBaeT (HOPMHUPOBAHKE CMBICIIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSISI TO3UIIUS JIHY-HOCTH),
Y )KU3HCHHBIX HABBIKOB JIMYHOCTH (YIpaBlIeHUs CO00H, CaMOIUCIUIUIINHBI, YCTOW-YUBOTO
MTOBEJICHUSA).
JINYHOCTHBIE pPe3yJIbTaThl

IIarpnoTnyeckoe BOCIMTAHHUE:
* IOHUMaHHE [IEHHOCTH OMOJIOTUYECKON HAyKH, €€ POJIM B Pa3BUTHHU YEJIOBEUECKOTO 00-I11eCTBa,
OTHOIIIEHHE K OMOJIOTUU KaK BaYKHOM COCTABIISIONICH KYJIbTYPhI, TOPIOCTh 32 BKJIAJ POCCUHUCKHUX
Y COBETCKHMX YUEHBIX B pa3BUTHE MUPOBOI OMOJIOTHYECKON HAYKH.
I'paxxnanckoe BocnuTanue:
* TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM AESITEIbHOCTH MIPH BHIMOJHEHUU OMOJIOTHYE-CKUX
OMBITOB, SKCIIEPUMEHTOB, UCCIEIOBAHUI U POEKTOB, CTPEMIICHHE K B3aMMOIIOHU-MaHUIO U
B3aUMOIIOMOIILIH.
JlyXOBHO-HPABCTBEHHOE BOCIIUTAHME:
* TOTOBHOCTb OLICHUBATh CBOE IOBEICHUE U MOCTYNKHU, a TAKKE MOBEACHUE U OCTYIKU IPYTUX
JIOJIEN € TO3ULIMK HPABCTBEHHBIX HOPM U HOPM 3KOJIOTMYECKOI0 MPaBa ¢ y4€TOM OCO3HAHUS
IIOCJIEJICTBUM ITOCTYIIKOB.
JcTeTHYecKoe BOCIUTAHME:
* TOHMUMAHHUE YMOIMOHAILHOTO BO3ICUCTBUS MPUPOIbI U €€ NEHHOCTH. [[eHHOCTH HaydyHO-TO
MMO3HAHUA:
* OpHEHTAIIUA B JCSITEIHOCTH HA COBPEMEHHYIO CUCTEMY OMOIOTHYECKUX HAYYHBIX TIPET-
CTaBJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbI, B3AUMOCBA3SIX YEIOBE-Ka C
MIPUPOAHON U COLIMATIBHOM CPEOM;
* pa3BUTHE HAYYHOM JHO003HATENFHOCTH, HHTEpECca K OMOIOrMUecKoi HayKe U UCClieoBa-
TEIILCKOM JIEATEIHHOCTH;
* OBJIaJICHUE OCHOBHBIMHM HAaBBIKAMU HUCCIIEIOBATENBCKON €SI TEIBHOCTH.
®opMHUpPOBaHHE KYJIbTYPbI 310POBbS:
* OCO3HAHHE I[IEHHOCTHU KU3HU; OTBETCTBEHHOE OTHOILIICHUE K CBOEMY 3JI0POBBIO M YCTAHOB-Ka Ha
3JI0pPOBBII 00pa3 KU3HU (370POBOE MUTAHKUE, COOTIOACHUE TUTUEHUYECKIX TIPa-BHII,
cOamaHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA, PETryNsapHas pU3NYecKasi akTUB-HOCTD);
* OCO3HAHUE MOCIEICTBUI 1 HETIPHUATHE BPEAHBIX MPUBBIUEK (YIIOTPeOICHNE aIKOT OIS,
HApKOTHUKOB, KYpEeHHE) ¥ UHBIX (hOpM Bpeaa it (PU3UIECKOr0 U TICUXUYECKOTO 3/10PO-BbS;
* coOmroIeHre TpaBmiI 0€30MaCHOCTH, B TOM YHCJIE HABBIKH 0€301acCHOTO MOBEICHHUS B
MIPUPOJHON Cpelie;
* YMEHHE 0CO3HABATh SMOIIMOHAIBHOE COCTOSTHUE CBOE U IPYTUX JIFOJEH, YMETh YIIPABIISThH
COOCTBEHHBIM SMOIIMOHATEHBIM COCTOSIHUEM;



* cOpMHUPOBAHHOCTH HaBbIKA peICKCUH, PU3HAHKUE CBOETO MpaBa Ha OITHOKY M TAKOTO JKE
IIpaBa JIpyroro 4ejoBeKa.
Tpynosoe BocniuTanue:

* AKTUBHOE y4acCTHE B PELICHUH ITPAKTUUYECKUX 3a]a4 (B paMKaX CEMbH, LLIKOJbI, TOPOAA,
Kpasi) OMOJIOTHYECKOIN 1 HKOJIOTHYECKON HAIPAaBICHHOCTH, UHTEPEC K MPAKTHUYECKOMY
U3YYEHHUIO MPOQECCHii, CBI3aHHBIX C OMOIOTHEH.

JKOJI0rH4ecKoe BOCIIUTAHME:

* OpHEHTALlMs HA PUMEHEHNE OMOJIOTUYECKUX 3HAHUM JUIS PellieHus 3a1a4 B 00JacTH
OKpPY’KaroIlleH cpebl, IJIaHUPOBAHUS TOCTYIIKOB M OLIEHKH UX BO3MOKHBIX IMOCIEACTBUM AJIs
OKpYKaroIIEeH Cpeibl;

* IOBBIIICHUE YPOBHS 3KOJIOTMYECKON KYJIbTYpPBI, OCOZHAaHUE III00ATBHOTO XapaKTepa KO-
JIOTHYECKUX TPOOJIeM U IMMyTel UX PeleHUs; aKTUBHOE HETIPHUATHE ICHCTBHIA, TPUHOCA-IIUX BPE
OKpYXKaroIlEeH Cpele;

* TOTOBHOCTb K YYaCTHIO B IIPAKTUYECKOMN AESATEIBHOCTH SKOJOTMYECKON HAIIPaBIECHHOCTH.
Apantanus 00y4auerocsi K H3MeHsIIOIMMCH yCJIOBUAM COLUAIBHON U IPUPOI-HOM
cpeabl:

* OCBOCHHE 00YYAIOIIUMHUCS COILIMAILHOTO OMBITa, HOPM U MPABUJ OOIIECTBEHHOTO MOBE-ACHHUS B
rpymmax u cooOiecTBax MpH BHIMOJIHEHNH OMOJIOTHYECKHX 33/1a4, TPOSKTOB U

UCCJIEJOBAaHUM, OTKPBITOCTD OIBITY U 3HAHUSAM JPYTUX;

* OCO3HaHUE HEOOXOAUMOCTH B (POPMHUPOBAHNU HOBBIX OMOJIOTHUECKUX 3HAHHM, yMEHHE
(bopMyIUpOBaTh UEU, TOHITHS, TUIIOTE3bI O OMOIOIMUECKUX O0BEKTaX U SIBJICHUSIX, OCO-3HAHUE
neduuTa COOCTBEHHBIX OMOJOTUYECKUX 3HAHUH, MNTAHUPOBAHUE CBOETO Pa3BUTHS;

* YMEHHUE ONEPUPOBATh OCHOBHBIMU MOHATUAMU, TEPMUHAMH U MPEACTABICHUSIMU B 00J1a-CTH
KOHLICTIIMY YCTOMYHUBOTO pa3BUTHUS;

* YMEHHUE aHAJTU3UPOBATh U BBISBIISITH B3AUMOCBSI3U IPUPOIBI, OOIIIECTBA U SKOHOMHUKH;
OLICHUBAHUE CBOUX JCHCTBUH C YUETOM BIMSHUS HA OKPYKAIOIIYIO CPEAY, JOCTHKEHHUS LIeJIel U
MIPEO0JICHHS BBI30BOB U BO3MOKHBIX TJI00AIBHBIX MOCJIEICTBUM;

* OCO3HAHME CTPECCOBOI CUTYyallH, OLICHUBAHHUE MTPOUCXOIAIINX U3MEHEHUH U UX TOCIEN -
CTBHIi; OLICHUBAHUE CUTYallMH CTPECCA, KOPPEKTUPOBAHHUE IPUHUMAEMBIX PEIIECHUN U JEHCTBUN;
* YBaXHUTEJIbHOE OTHOILIEHUE K TOUKE 3PEHUSI IPYrOro 4eJI0BeKa, €ro MHEHHUIO, MUPOBO3-3PEHHUIO.

DopMbI KOHTPOJIA

KonTpons pe3ynbTaToB 00y4eHHs: B COOTBETCTBHHU C JaHHON 00pa3oBaTeIbHOMN
IpOrpaMMOil MPOBOAUTCS B (hopMe MUCbMEHHBIX U 3KCIIEPUMEHTAIBHBIX padoT, MpeArnoiaraeTcs
IIPOBE/Ie-HUE TPOMEKYTOYHON U UTOTOBOM aTTECTALNH.

IIpome:xxyTouHast arTecTanus

JIns ocymiecTBiIeHU TPOMEKYTOUHOM aTTECTALMU UCIIOJIB3YOTCSI KOHTPOJIBHO-OLIEHOYHbIE
MaTepuaibl, 0TOOp CoAepKaHUs KOTOPBIX OPUEHTUPOBAH HAa MPOBEPKY YCBOEHHUS CUCTEMBI
3HaHUU U YMEHUI — WHBapUAHTHOTO sJ[pa COJepKaHUs AEUCTBYIOLIMX 00pa3oBaTeIbHON Mpo-
rpaMMBbl IO OMOJIOTHH [Tt 0011e00pa30BaTeNbHBIX OpraHu3alMi. 3aJaHus TPOMEKYTOUHON
aTTeCTalluy BKIIOYAIOT MaTepHaj OCHOBHBIX pa3JesioB Kypca OMOJIOTHH.

[TAKET OLHEHOUYHBIX MATEPUAJIOB 1 KPUTEPUN OLIEHMBAHWA 110
I[MPEAMETY «BUOJIOT' U »
KoHTpoJibHBIE H3MepHUTeIbHbIE MATEPHAJIbI
[Tpu opranu3anuy TEKYyIEro KOHTPOJIS YCIIEBAEMOCTH 00YYarOIIUXCs CIEYET YUUTHIBATh



tpedoBanuss PI'OC OO0 k cucTeme OLIEHKHU JOCTHKEHUS IIaHuPpyeMbIX pe3yiabTratoB OOII,
KOTOpasi JIOJDKHA TIPeyCMaTpUBaTh HCIIOIh30BAHUE PA3HOOOPA3HBIX METOIOB U (JOPM, B3AUMHO
JIOTIOJIHAIOIIMX JPYT JIpyTra (CTaHAapTU3UPOBAHHBIE MUCbMEHHBIE U YCTHBIE PA0OTHI, MPOEKTHI,
NpaKTUYEeCKHe U 1JabopaTOopHbIE paboThI, TBOPUYECKHE PA0OTHI, CAMOAHATIN3 M CAMOOIICHKA,
HaOJII0ZICHUE, UCTIBITAHUS U UHOE).

Br160p yka3aHHBIX HUKE TUIIOB U IPUMEPOB KOHTPOJIBHBIX U3MEPUTEIBHBIX MATEPHATIOB
00yCIIOBJIEH MEJAarornyeckoil 1 MeTOINYECKOM 11€71eco00pa3HOCThIO, C YUETOM MPEAMETHBIX
ocobeHHocTel Kypca «buonorust 5—9 kmacey.

TecTsl 1 3a1anus pa3padboTansl B cooTBeTcTBHH ¢ (hopmatom EI'D u 'MA, uto mo3Bosier
Jla’Ke B paMKaX YCBOCHHS ITPAKTHUYECKON YaCTH MPOrpaMMbl OTpabaThIBaTh 00IIeyuYeOHbBIE U
MpeAMETHBIC 3HAHUSL U YMEHHUSI.

[lepedeHb OLIEHOYHBIX MPOLIEYP JOJKEH OBITh ONTUMAIBLHBIM U IOCTATOUHBIM JJI OIpe-
JICJICHUS] YPOBHS JIOCTHXKCHUS 00YJAIOIUMUCS IPEIMETHBIX  METANPEIMETHBIX PE3yJIbTa-TOB.
Oukcanus pe3yIbTaToB TEKYIIEro KOHTPOJIS YCIEBAEMOCTH 00YUaIOIIUXCsl OCYIe-CTBISETCS B
COOTBETCTBUU C MPUHATON B 00pa30BaTeNbHOM OpraHU3alii CUCTEMOM OLIEHU-BaHU.

IIpeasio:keHHbIe THIIBI U IPUMePBI 32/IAHUI:
* OPUEHTHPYIOT YUHUTENS B JUANa30He KOHTPOJIBHBIX U3MEPHUTEIBHBIX MaTEpPHAJIOB MO KypCy,
MIOMOTAIOT Pa3HOOOPA3UTh 3aIaHU TPEHUPOBOYHOTO, KOHTPOIBHOTO U JOTOJI-HUTEIBHOTO
MOJyJIei, KaKk MHTEPaKTHBHOTO BHIC0-YPOKa, TaK M TPATUIIMOHHOTO YPO-Ka B paMKax KJIacCHO-
YPOUHOU CHUCTEMBI;
* YUUTBIBAIOT BO3MOKHOCTH YCBOCHMS MaTepHaia, ¢ TOUKH 3peHus ero auddepenunanuu s
pas3INYHbIX KaTeropuil 00ydaroIMxcsl, pa3HOr0 YPOBHS U3yYEHUS IIPEMETa, BO3PACTHBIX
0COOEHHOCTEHM MJIaIIINX IIKOJIBHUKOB, 8 TAK)KE MOTUBALIMOHHOTO U IICMX03MOLIMOHATILHOTO
KOMIIOHEHTOB YPOKOB;
* [I03BOJISAIIOT OTPa0AThIBaTh HABBIKM, 3aKPEIIATH [10JyYSHHbIE 3HAHUSA U KOHTPOJIUPOBATh
pe3yabTaThl 00yUeHUs, KaK B X0/ K&KIOT0 YPOKa, TaK U B paMKaX UTOTOBOTO YPOKa 110
Martepuany pazaena. Cnenuduueckoit opmMoit KOHTPOIIS ABIIsAETCS padoTa ¢ mMpudopamu,
nabopaTopHbIM 000pyI0BaHuEM, MoAeNIMU. OCHOBHAS 1€J1h 3THX MTPOBEPOUHBIX PabOT:
OTIpeNIeICHUEYPOBHS Pa3BUTHSI yMEHHI IIKOJFHUKOB paboTaTh ¢ 000pYIOBAHUEM H TPOBOIUTH
HKCIEPUMEHTANIbHbIE UCCIIE0BAHMSI, IUIAHUPOBATh HAOIIOACHNE UITH OIIBIT, BECTH
CaMOCTOSITENILHO MTPAKTUYECKYIO paboTy. 3aJaHHe MOXKET CUMTATHCSI BBHITIOJTHEHHBIM, €CIIH
3aMyCaHHbIN/BBIOpPAHHBIN OTBET COBMAJAET C BEPHBIM OTBETOM. 3aaHUSI MOTYT OLIEHMBATHCS KaK
1 6amnom, Tak ¥ OOJIBIINM KOJTUYECTBOM B 3aBUCMOCTH OT YPOBHS CII0KHOCTHU 33J1aHHUs, OT
KOJINYECTBA BBE/ICH-HBIX/BHIOPAHHBIX OTBETOB, OT THIIA 33J[aHHS.
HopwmbI o11eHOK 32 Bce BU/IBI MPOBEPOYHBIX PadOT
«5» — ypOBEHb BBITIOJIHEHUS TPEOOBAHUN 3HAYHUTEIILHO BHIIIE YAOBIETBOPUTEIHLHOTO:
* OTCYTCTBHE OIMIMOOK, KaK IO TEKYIIEMY, TaK U TI0 PEABAYIIEeMY yueOHOMY MaTepHaity;
* He OoJiee OHOTO HEJOUETA.
«4» — ypOBEHb BBINIOJHEHUS TPEOOBAHUI1 BBIIIE YAOBIETBOPUTEIHLHOTO:
* Hanuume 2—3 ommOoK Uil 4—6 HeTouETOB MO TeKyleMy Y4eOHOMY MaTepuaiy;
* He Oostee 2 omMOOK Ui 4 HEZJOYETOB 110 MPONUJICHHOMY MaTepuay;
* ACIIOJIb30BaHNE HEPAIIMOHAILHBIX TPHUEMOB PEIIeHHsI YIeOHOH 3a1aun.
«3» — TOCTaTOYHBII MHHUMAIIbHBI YPOBEHB BBHIITOJIHEHHS TPEOOBAHUH, TPEIBSIBIISIEMBIX K
KOHKpETHOH pabore:
* He Oonee 4—6 ommOoK win 10 HeAOYETOB MO TEeKyIIeMy y4eOHOMY MaTepHainy;



* He Oonee 3—35 ommOOK nau He Oosiee 8 HEOUETOB 0 MPOHICHHOMY YYeOHOMY MaTepu-aiy.
«2» — YpOBEHb BBIIIOJHEHUS TPEOOBAHUI HUXKE YIOBIETBOPUTEIBHOTO:
* Hanmmuue Oonee 6 ommoOoK unu 10 HeOUETOB MO TEKYIEMY MaTepHany;
* Oostee 5 ommOOK WK GoJiee 8 HeOUETOB 0 MPOIJICHHOMY MaTepuaty.






Beeaenue — 1 4.
P. 1. buosioruss — Hayka 0 ’KUBOM MHUpE — 7 4
P.2. Ctpoenue opranuzma — 9 4.

P.3. MHorooGpa3sue »KUBBIX OPraHU3MOB — 15 .
P.4. TToBTOpenue u 0600meHne — 2 .

TemaTnyeckoe NJIAaHKPOBaHKE B S Kjacce

Ne | Tema Conepxxanue LeneBas yctanoBka | Konuu | OcHOBHbIE BUJIBI iedaTenbHOCTH | Mcnonib3oBanue

m/ ypoKa €CTBO | OOyYarommxcs Ha YPOKe/BHEY- obopynoBaHus

| 4acOB | pPOYHOM 3aHSITUU

buonorus — nayka o xuBoM mupe (7 9)

1 | Meroasl uzyuenust | Mcnonb3oBanue yBe- OOBACHATH 1 YMmeHue paboTats ¢ MUKpPOCKOII CBETOBOMH,
MIPUPOABL. JUYUTENBHBIX TPUOOPOB MPU | HA3HAUYCHHE 1a00paTOPHEIM 000pYyI0BaHUEM, | ITUGPOBOK
Jlaboparopnas pa- | U3y4eHUH OOBEKTOB KUBOM YBEITUUYHUTEIIbHBIX YBEJIMYUTEIbHBIMHU MPUOOPAMH.
6ota 1 IPUPOJIbL. YBEIUUUTENbHBIE | IPUOOPOB. N3yuaTpe yCcTpONCTBO MU-

«3yuenue npuOOPHI: JIYIbI py4Has, Paznuuarte pyunyto KpPOCKOIIa U COOII0AaTh IPpaBUiia
ycTpoiicTBa LITaTUB-Has, MUKpocKon. P. | u mratuBHyto paboThl ¢ MUKPOCKOIIOM.
YBEIMYUTEIbHbIX I'yk, A. Ban JleBenryk. Yactu | nynbl, 3HaTh CpaBHUBaTh yBEJIMYECHUE JYIIBI U
pruOOpPOB» MHUKpPOCKOIIA. BEJIMYMHY IOy~ MuKpockomna. [TomyuaTs HaBBIKK
Muxponpenapar. [Ipasuna 4aeMOro ¢ UX IIOMO- paboThl ¢ MUKPO-CKOIIOM IIpU
pa-00TbI C MUKPOCKOIIOM. b0 YBEITUYECHHUS. M3Y4YEHUU FOTOBBIX
MuKponpenaparoB. CobaroaaTh
npaBmiia paboThl B KaOMHETE,
oOparteHus ¢ 1ab0paTOPHBIM
000pyI0BaHNEM
Ctpoenue opranuszma (9 u)
2 | CtpoeHHE KIETKH. Crpoenue knetku. Tkanu. | BoiaBiasaTe yactu 1 Ymenue paboraTh C MUKpOCKOIT CBETOBOMH,

JlaGopaTopHnas pa-
0oTa 2.

«3HaKOMCTBO C
KJIETKAMH PaCTEHUIN»

Kinerounoe ctpoenue
JKMBBIX OpPTraHHU3MOB.
Knerka. Yactu ki1eTku u
WX Ha3HAYCHUE.

KJIETKU Ha
pPHUCYHKax

yueOHHKa, XapaKTe-
pHU30BaTh UX 3Haye-

1a00paTOpPHBIM 000PYIOBaHHUEM,
YBEIUYUTEIEHBIMA TIPUOOPaMHU.
Habmtonate 4acT ¥ op-raHOUABI
KJICTKH Ha TOTOBBIX MHKPO-

g poBoi




Hue. CpaBHUBATH
KUBOTHYIO U
PacTUTEIbHYIO
KJICTKU, HAXO/IUTh
YepThl UX CXOJICTBA
U pa3auyusl.
Pasznuyars TkaHu
JKU-BOTHBIX U
pacTeHuil Ha
pHCYHKax y4eOHu-
Ka,
XapaKkTepU30BaTh
UX CTPOCHHUE,
00BSIC-HATH UX

mpernaparax MmoJi MajibiM U
OOJIBIIINM YBETMYECHUEM
MHUKPOCKOTIA U OITUCHIBATH HX.
PazauuaTh OTACIbHEIC KICTKH,
BXOJISIIIIUE B COCTAB TKAHH.
O0600mars u GUKCHPOBATH
pe3yabTaThl HAOIIOACHUH,
nenatb BeIBOIb. CO0III0AATh
npaBujia pabOThl B KAOMHETE
Ouosioruu, oOpareHus ¢
1a00paTOPHBIM 000PYIOBaHHEM

byHKIHH.
XUMHYECKUN COCTAB XUMHYECKUN COCTAB Paznuuate HaGmronate qemoHcTpanuo
KJIETKH. KJIETKH. XUMUYECKUE HEOpPraHu-4eCcKue u ONBITOB YUUTEIIEM,
BEILIECTBA KJIETKH. OpPraHUYECKHUe AQHAIIM3UPOBATh UX P €-3YyJIbTATHI,

Heopranuue-ckue
BCIICCTBA KJIICTKU, UX
3HAYEHUE IS KIETKU U
opranusma. Opranuye-
CKHE BELIECTBA KIIETKH,
HUX 3HAYCHHUEC JI )KU3HU
OpraHu3Ma M KJIETKH

BEIECTBA KJIET-KH,
MUHEPATBHBIC CO-
T, OOBSCHATH UX
3HAYEHHE ISl Opra-
HHU3Ma.

JieNaTh BBIBOJIbI. AHAJIM3UPOBATh
MPEICTABICHHYIO Ha PUCYHKaX
y4eOHHKa HHPOPMALIHIO O
pe3yJabTaTax oIbITa, paboTas B
nape YMeHue paboTats C
71a00paTOPHBIM 000PYIOBaHUEM




MHoroo6pasue >XHBBIX Opranu3moB (15 1)

Crpoenue u
KHU3HENEATSILHOCTh
OakTepuii. 3HaYCHUE
OakTepuii B IpUpoIe
Y JKU3HH YEJIOBEKa

bakrepuu: ctpoenue u
KU3HEJEeATeNbHOCTh. bakT
epuH — MPUMHUTHUB-

HBIE OJIHOKJIETOYHBIE Op-
raau3Mbl. CTpoeHue Oak-
Tepuil. PazmHoxxenue.
OakTepuil JeJIeHHEM
KJIETKU HazBoe. bakre-
pHUH KaK caMasi APEBHSS
rpynmna opraHu3MoB.
IIpoueccsl xu3Heaes-
TEIbHOCTU OaKTEepuil.
[Tonsitue 06 aBTOTpOhax
u rerepoTpodax, mpoka-
pHOTaX U 3yKapuoTax

XapakTeprus3oBaTh
0COOCHHOCTH
CTpOe-HHUS
OakTepuil.

2

OnuceiBaTh pa3HOOOpa3HbIE
(hopmbI OakTepraTbHBIX KIETOK
Ha PUCYHKE
yueOHuKa.PaznuuaTh NOHATHSA:
«aBTOTPO(DBI», «TeTePOTPOPHI»,
«IIPOKAPHOTHI», «3yKapUOTHI.
XapakTepu30BaTh MPOLIECCHI
KHU3HE-JeSITEIbHOCTH OAKTEPUU
Kak npoka-puot.CpaBHUBATh U
OLIEHUBATh POJIb OaKTe-pHii-
aBTOTPOQOB U OaKTepUii-reTepo-
Tpo¢oB B IpUpoeyY MeHue
paboTaTh ¢ 1a00pPaTOPHBIM
000pyI0BaHUEM, yBE
JTYUTETHHBIMU IPHOOpaMH.

PaccmarpuBa-uue
OakTepuii Ha TOTOBBIX
MUKpOIIpena-parax ¢
UC-T10JIb30BaHUEM
MHUKpOCKOIIA.




[HapctBO Pacrenus.
XBOIIH, TUIAYHBI,
MATIOPOTHHUKH.
I'onocemenHsle,
MOKPBITOCEMSIHHBIE.
JlaGopatopnas
pabora3.
«OcobeHHOCTH
Pa3BUTHSI CITIOPOBBIX
pacTeHuin»

Pacrenus.IIpencrasienue
0 ¢mo-pe. OTnuunTeIHLHOE
CBOWCTBO pacCTEHUU.
Xnopodwn. 3HaueHHe
dorocuntesa. CpaBHe-HUE
KJIETOK PacTEHUN U
Oakrtepuii. Jlenenue
LapCcTBa paCTECHU HA
TPYIIbL: BOAOPOCIH,
IIBETKOBBIE (ITOKPBITOCE-
MEHHBIE), TOJIOCEMEHHBIE,
MXH, TJTAYHBI, XBOIIIH,
nanopotHuku. CTpoeHue
pacrennii. Ko-pens u
nober. CioeBu-111e
Bojiopociieil. OCHOB-HbIE
pa3anurs MOKPHITO-
CEMCHHBIX H
rOJIOCEMEHHBIX pacTe-
Huil. Poib IBETKOBEIX
pacTeHuil B KHU3HU YeJI0-
BEKa

XapaxkTepru3oBaTh
IJIaBHBIC MPU3HAKU
pacTeHui.

Pa3znuyath yacTH IBETKOBOTO
pacTe-HUsl Ha PUCYHKE
yueOHHKa, BBIIBUTATh
MPEANONI0KEHUS 00 UX
¢dbyakusax.CpaBHUBATD
LIBETKOBBIE U F'OJIOCEMEH-HBIE
pacTeHus, XapaKTepu30BaTh UX
CXOZICTBO U pa3JInyusl.
XapakTepus3oBaTh MXH,
MAIIOPOTHUKH, XBOILH, TUIAyHbI
KaK CIIOpPOBBIE pacTe-Husl,
OTpeAesATh TEPMUH

«criopay». BeISBIATH Ha pUCYHKE
y4eOHHUKA Pa3-THIus MEKITY
pPacTeHUSMHU Pa3HBIX
CUCTEMATUYECKUX TPYIII.
CornocTaBisiTh CBONCTBA
pacTUTENb-HON U
OakTepuaIbHOU KIIETOK, eNaTh
BBIBOJIbI. XapaKTEepU30BaTh
3HAYEHUE PACTECHUM pa3HBIX
CUCTEMAaTUYECKUX TPy B
KU3HU YeJIOBEKaY MEHHE
paboTaTh ¢ 1a00pPaTOPHBIM
o0opy/noBaHueM, yBe-
JUYUTENBHBIMU IPUOOpaMHU.

OO6Hapyxe-Hue XJIOPO-
IUTACTOB B KJIETKaX
pac-TeHHi ¢ uc-
M0JIb30BAHU-EM
nudpoBo-ro
MHUKPOCKOIIA. DJIEKTPO
H-HbIE TaOJIUIIBI U
IUTAKATBHI.




Bonopocnu, nx
MHOT000pa3ue B
pUpoJIe

OO0m1as xapakTepucTH-Ka.
Crpoenue, pa3MHO-KEHHE
BOJIOPOCIIEH.
Paznoobpasue Bojio-
pocneit. Otnensl: 3ené-
Heie, Kpacuslie, bypsie
BOJIOPOCIH. 3HAUCHUE
BOJIOPOCJIEN B IPUPOJIE.
Hcnonp3oBaHue BOIO-
pOCIIEN YEIIOBEKOM

N3yunth cTpoeHue
U pa3MHOXEHUE
BOJIO-pOCiien

BoigensiTe 1 onuchBaTH
CYLIECTBEH-HbIE PU3HAKH
BOJIOPOCIIEH. XapaKTepU30BaTh
TJIaBHBIE YEPTHI, JIEKAIUE B
OCHOBE CHCTEMaTHKU BO-
nopocieid. PaciozHaBath
BOJIOPOCIIM Ha PUCYH-KaX,
repOapHbIX
Matepuanax.CpaBHUBATh
BOJIOPOCIIH C HA3€MHBI-MU
pacTEeHUSAMH M HAXOAUTH OOIINE
npusHaku. OOBSCHATH MPOIIECCHI
Pa3MHOKEHHUSI Y OJTHOKIIETOYHBIX
¥ MHOTOKJIETOU-HBIX
BoJiopociiel. Mcnosib30BaTh
UH(GOPMaIIMOHHBIE PECYPCHI JUIS
MOJITOTOBKH COOOIIIE-HUS O
3HaYEHUU BOJIOPOCIICH B IpU-
pOJie U KU3HU YeTIOBEKa

Muxkpockorn

U poBOIA,
MUKpOTperna-paThbl.
(On-nokneroyHas
BOJOPOCIH —
XJIAMHIOMO-Ha/1a)

Mxu. O6mas xapak-
TEepPUCTHKA U 3HAYE-
HUE

MoxoBHIHBIE, XapaKTep-
HBIE YePThI CTPOCHHUS.
Knaccer: [leuénouynuku u
JIucrocrebenpHEBIE, HX
OTJINYUTEIbHBIE YEPTHI.
Pazmuoxenue (6ecro-noe
U TIOJIOBOE) U pa3-BUTHE
MOXOBHIHBIX. Mo-
XOBUJHBIE KaK CIIOPO-BbIE
pacTeHus. 3HaYeHUE MXOB
B [IPU-POJIE U )KU3HU

N3yuuts cTpoeHue
Y pPa3MHOXEHUE
MXOB

CpaBHMBATh MIpEACTABUTENEH
pa3-JIMYHBIX TPYIIN PACTEHUN
OTJIeNa, JIe-NaTh

BEIBOABLI. Ha3pIBaTh
CYILIECTBEHHBIE IPU3HAKUA MXOB.
Pacnio3naBate npeacraBuTenen
MO-XOBUJHBIX Ha PUCYHKAX,
repOapHBIX MaTepuaiax, KUBbIX
o0BbeKTax. Beinenars npusHaku
MPUHAJIEKHO-CTH MOXOBHIHBIX
K BBICIIMM CIIOPO-BbIM

Mukpockorn

1 (poBOH,
MHUKpOIperna-paThl.
(Cdar-uym — kuite-
TOYHOE CTPOCHHUE)




YyelloBeKa.
JlabopaTtopHast pabora 4.
«M3yueHune BHEIIHETro
CTPOCHHSI MOXOBHTHBIX
pacTeHuin»

pacTeHusiM. XapakTepru30BaTh
MIPOIIECCHI Pa3-MHOXKEHUS U
pa3BUTHS MOXOBHJIHBIX, UX
0c00eHHOCTH. Y CTaHaBIMBATh
B3aUMOCBSI3b CTPOE-HUS MXOB U
HX BO3JECHCTBUS HA CPELY
obutanus. CpaBHUBATh BHELTHEE
CTPOEHUE 3EIEHOTO MXa
(KyKyIIKHHA JIbHA) B 0eJI0ro Mxa
(carnyma), oTMeuaTh BX
CXOJICTBO U

paznnuusa. PUKCUPOBATH
pe3yJIbTaThl UCCIIEI0-BaHUN.
Cobnronats mpaBuiia paboTHI B
KaOu-HeTe, oOpaIieHus ¢
71a00paTOpHBIM 000pYTOBAHUEM

I'pubb1. Obmas
XapaKTePUCTHKA.
MHoroo6pa3ue
rpuoB.

MHuoroo6pa3ue u
3HaueHue rpuooB.
CtpoeHue NUIAMOYHBIX
rpu6oB. [InecueBbie
rpubbl, UX UCIIOIb30BaHUE
B 3/]paBOOXPaHEHHUU
(aHTHOMOTHUK TTCHUIIHII-
7uH). OJHOKIJIETOUHBIE
rpubsl — apoxoku. Ux
HCTIOJIB30BaHUE B XJIe-
OorneueHnH U MMBOBape-
aun. Cbeq00HbIE U S0
BUTHIE TpHUOBL. [IpaBuna
cbopa u ynotpebieHust
rpu6oB B nuuty. [Tapasu-
Tudeckue rpudsl. Ponb
rpubOB B IpUpPOJE U

XapakTepr30BaTh
CTpOEHHE
HITSITTOYHBIX
rpu0oB.

[Toppaznenars nUIAIOYHbIE
rpuObI Ha TUTACTHHYATHIE U
TpyOuaTsie.ONUCHIBATH
CTPOEHHE IJIECHEBBIX IPUOOB 1O
pucyHKY yueOHunka.OObICHATH
TEPMUHBI «QHTHOUOTUK» U
«TeHUIWUTMHY. Pacrio3HaBath
ChEIOOHBIE U SITIOBU-THIE TPUOBI
Ha TaOJHIaX ¥ PUCYHKAX
y4deOHHKA. Y 4acTBOBATh B
COBMECTHOM 00CYXJe-HUU
mpaBuil cOopa M UCTIOJIb30BaHUS
rpu60B.O0BSACHATH 3HAUEHUE
rpuOOB TSI YeTIOBEKA U JIsI
MIPUPOJIBI

I'oroBuTH MU-
Kpornpenapar
KYJbTYpPbI
npoxoken.M3yuats
IUIECHEBBIE TPUOBI MO
MHUKPOCKO-TIOM TIpU
Ma-JIOM YBEIU-UYEHUHU
Ha TO-TOBBIX
n\MUKpoIpemna-
paTax.OJIeKTpOH-HbIE
TaOJIUIIBI U TTAKAThI.




JKHM3HH 4YCJIOBCKA




Beenenue — 1u.

P. 1. Ocobennocrtu ctpoenus L{BeTkoBbIX pacTeHmii — 13 4.

TemaTnyeckoe IIaHUPOBaHUE B 6 Kiacce

P.2. — XKuzHenearenbHOCTh PACTUTEIBLHOIO OpraHusmMa — 9 4.
P. 3. Knaccuduxanus n1BeTKOBBIX pacTeHHH — 7 4.
P.4. Pactenus u okpyxaromas cpena — 4 4.

Ne | Tema Conepxanue LeneBas ycranoBka | Konuu | OcHOBHBIE BUIBI iedaTenbHOCTH | Mcnonb3oBanue

/ ypoka €CTBO | OOydYarommxcs Ha YpOKe/BHEY- o0opoioBaHus

1 YacoOB | pOYHOM 3aHSATHH

OCOOEHHOCTH CTPOEHUS IIBETKOBBIX PACTEHUHN

1 | Cewms, ero Cewms kak opras pas- Crpoenue cemenu: | 1 OOBSACHATH POJIb CEMSIH B Pa6ora «Ctpoenue
CTpOEHUE U MHOXEHHUs KOXKypa, 3apO/IblLI, npupoze. XapakTepu3oBaTb ceMeHH daco-
3HAYEHUE pacreHuii.3HaYCHUE CEMSH B | SHJIOCTIEPM, (GbyHKIMM YacTel CEMEHH. mu»lludposas

IPU-POJIE U )KU3HU YeJIOBeKa | CeMsA0-IIH. OnwuceIBaTh CTPOCHUE 3apObIILIa | JJAOOPATOPUS 110

JlaGopaTtopHnas pabora 1
«Ctpoenue ceMenu (a-
COJIn»

Crtpoenue 3apo-
JbIIIAa PACTCHUS.
[IBy-nonbHBIE U
OJIHOJI0JIb-HbIE
pacTeHus.
IIpopacranue
CEMSH.

pacTteHus. Y CTaHaBIUBATh
CXOJICTBO TPOPOCTKA C
3aposiiieM ceMeHu. OnIChIBaTh
CTaJNM IPOpPACTaHUsI CEMSIH.
BEISBIATE OTIIHYUTENBHEIC
MPU3HAKU CEMSH JBYI0JbHBIX U
O/1-HOJIOJIbHBIX PACTEHUH.
Hcnonn3oBarh
WH(POPMaITMOHHBIE PECYPCHI IS
MOATOTOBKH COOOIIIE-HUS O POIIN

9KOJIOTHHU (AATYUK
OCBe-1LEHHOCTH,
BJIQKHOCTH H
TemIepary-
PB1).DIEKTPOHHBIE
TaOJIUIIBI U TTAKAThI.




CeMsIH B )KU3HH YeJIOBe-
ka.lIpoBoauTh HAOMIOACHMUS,
(UKCUPO-BaTh UX PE3YNIHTATHI BO
BpEMSI BBITIOJI-HEHUS
nabopaTopHOI
pabotb1.CobutoaTh mpaBuia
paboThl B kKabu-HeTe,
oOparieHus ¢ 1abopaTOPHBIM
o0opynoBaHuEeM YMEHHE
pabotats ¢ 1a00paTOPHBIM
o0opynoBaHueM,
YBEJIMYUTEIbHBIMU IPHOOPAMHU

YciaoBus
MpopacTaHust
CEMSH

3HaueHue BOJIbI U BO3-AyXa
JUTSL IPOpacTaHusi CEMSIH.
3amacHble MUTa-TeNbHbIE
BELIECTBA CE-MEHH.
TemnepatypHbie

YCJIOBHS IPOpacTaHus
cemsH. Ponb cBera. Cpo-ku
[10CEBA CEMSIH

N3yuuts poib
3amac-HbIX
IIUTATEIIbHBIX BE-
LIECTB CEMEHU.
Tem-nieparypHsbie
YCIIOBHS
IIpopacTaHus
cemsH. Ponb cBeta

XapakTepru3oBaTh Pojb BOJBI U
BO3-/1yXa B [IPOPAcCTaHUU
ceMsH.OOBACHATh 3HaYCHHE
3aMacHbIX NU-TATEIbHBIX
BELIECTB B IPOPACTaHUU
ceMsiH.OOBSACHATh 3aBUCHMOCTb
IpopacTa-Husi CEMsIH OT
TEMIEPATYPHBIX yCIIO-
Bui.IIporuo3uposars cpoku
IoceBa ce-MsiH OTJEJbHBIX
KYJIbTYp.YMeHHe paboTaTh ¢
1a00paTOPHBIM 000PYIOBAaHUEM,
YBEJIUYUTEIbHBIMU IPUOOpaMHU.

Pa6orta

«YcrnoBus
MIPOPACTaHUS CEMSH.
3HaueHue BO-AbI U
BO3/yXa JIJIsl Mpopac-
TaHUs

cemsiH. L{udposas
nabopaTopHsi 1Mo
9KOJIOTUH (JIaTUYHK
OCBe-II[EHHOCTH,
BII&KHOCTH U
TEMIIEPATY-PBI).

Kopens, ero crpoe-
HUE U 3HAYCHHUE.
Kopuesbiit
CUCTEMBI.

Tumsr KOPHEBBIX CUCTEM
pacteHnid. CTpoeHue KOpHs
— 30HBI KOPHSA: KOHYC
HapacTaHus, BCa-ChIBaHUS,
IMPOBEACHMS, NCIICHNA,
pocra. Poct xopH4,
reorponusm. Bu-
JIOU3MEHEHMS KOPHEH.

N3yunTh BHELIHEE U
BHYTpPEHHEE CTPOE-
HUE KOpHS

Paznmyath 1 onpeieNiaTh TUITBI
KOpP-HEBBIX CUCTEM Ha PUCYHKaX,
repOap-HbIX IK3EMIUTIPAX,
HATypaIbHBIX
o0bekTax.Ha3wpiBaTh wacTu
KOpHs.Y CTaHABIUBATh
B3aMMOCBSI3b CTPOC-HUS U
¢GbyHKUIMH yacTen

Mukpockon

U poOBO,
MUKpOMperna-
patbl.DNeK-TPOHHbIE
Ta-OJIMIIBI U TITA-KaThl.




3HayeHue KOpHEH B
pupoie.
JlaGopaTtopHnas pabora 2.
«CTpoeHue KOpHs Mpo-
pOCTKa»

KOpHA.OOBSACHATh OCOOCHHOCTH
pocta kop-Hs. [IpoBoauts
HAOJIIOICHNUS 32 H3-MCHEHHSIMH B
BEPXYLIEYHON 4aCTH KOPHA B
nepuoJ pocta. XapakTepu3oBaTh
3HAUEHUE BUIOU3-MEHEHHBIX
KOpHEH 11t
pacrenuii.IIpoBoauts
HaOMI0eHUS U (PUKCUPO-BATh UX
PE3YNIbTaThI BO BPEMsI BBITIOI-
HeHMsI 1a00paTOPHOM
pabote1.CobutoaTh paBuia
paboThl B KabU-HETeE,
oOparieHus ¢ 1ab0paTOPHBIM
o0opynoBaHueM Y MeHUE
paboTaTh ¢ 1a00pPaTOPHBIM
o0opynoBaHueEM,
YBEJIMYUTEIILHBIMU IIPUOOPAMH.

JIuct, ero
CTPOCHUE U
3Ha4YCHHE.

Jlucr, ero cTpoeHue u
3HaueHue BHemHee
CTpOEHUE JTU-CTa.
Bnytpennee cTtpoe-Hue
aucta. TUnsl )KUIKO-BaHUS
muctbeB. CTpoeHue u
(GyHKLIUYU YCThUII. 3HAaUEHUE
JIMCTA /ISl pACTEHUSI:
¢doTocuH-TE3, UCTTAPEHHE,
razoo0-med. Jlucroman, ero
pOJIb B XKHU3HHU PacTEHHUS.
BunonsmeneHus m-cTeeB

N3yuuTh BHELIHEE U
BHYTpEHHEE
CTPOEHHE JIUCTA.

OnpenensaTs yacTH JUCTA HA
repOap-HbIX IK3EMILIApax,
pucyHkax.Pa3nmngars npocteie n
CJIOKHBIE JIU-CThSI.
XapakTepru30BaTh BHYTPEHHEE
CTPOEHUE JIUCTA, €T0 YacTU
VYcraHaBnMBaTh B3aUMOCBSI3b
CTpoe-Hus U QyHKIUI

aucTa. XapakTepru30BaTh
BUJIOM3MEHEHHUS JIUCTHEB
pacteHuilY MeHue paboTaTh ¢
1a00paTOPHBIM 000PYI0OBaHUEM,
YBEJIUYUTEIbHBIMU IPUOOPaMHU.

DIEeKTPOHHBIE
Ta0JIUIIBI U TTAKATHL.
[Mudposoit gaTumk
KOHIIEHTPAIIUU NOHOB,
ANEKTPOJ HUTPAT-
aHMOHOB, DJIEKTPO]T
CpaBHE-HUSL.




Crebenn, ero Crebenb, €ro CTpoeHUe 1 N3yunTth BHEIIHEE 7 OnuceiBaTh BHENIHEE CTpoeHue | Mukpockon
CTpO€-HUE U 3HauEHUe CTpOEHHUE CTeOIs. cTe0-1151, IPUBOJUTH IPUMEPHI U poBOIA,
3HAYCHUE JlaGopaTtopHnas padora 3. Tu-ne1 cTebeit. Pa3IMYHBIX THUIIOB CTEOJICH. MHUKpOIIpena-
«BHemnee cTtpoe-Hue Buyrpen-uee HaspiBaTh BHYTpEHHME YacTH patbl. «Cte-0enpb
KOpHEBHILA, KIyO-Hs, CTpOEeHHE CTeOIS. cTeOs pacTeHU U Ux OJTHO-JTOJIbHBIX U
JTYKOBHIIBI OyHkIun cTeds. ¢bynkuun.OnpenensTb JIBYJOJBHBIX
Bu-gousmenenus BUJIOU3MEHEHUSI HAJI-3€MHBIX U | pACTCHUI» DJIEKTPOHH
cTebus y MO/I3EMHBIX MOOETOB HA bI€ TAOJIUIIBI 1
HAJ3E€MHBIX U MOJ- pucyHkax, ¢pororpadusx, TTaKaThl
3€MHBIX TTOOETOB. HaTypaJib-HbIX
oObekTax.M3yyaTh 1 ONUCHIBATH
CTPOEHHUE MOA-3EMHBIX TO0OETOB,
OoTMEeYaTh UX pas-
nnuus. PUKCUpPOBATh
pe3yNbTaThl UCCIIE0-BaHUA.
Cobnronats mpaBuiia paboTHI B
kaOuHeTe, oOpareHus ¢ 1abopa-
TOPHBIM 000PYJJOBaHUEM
JKuzHenesaTenbHOCTh PACTUTEIBHOTO OPraHU3Ma
MunepansHoe uTa- | MuHepaabHOE TUTaHHE YcraHaBIMBaTh 1 OOBsACHATH pOJb KOPHEBBIX Bo- | Lludponas
HUE pacTeHUH 1 pacTeHuil 1 3HaYeHNE B3aHU-MOCBSI3b JIOCKOB B MEXaHHU3ME naboparopust 1o
3Ha4YeHHUE BOJIbI BO/IbIBO/1a Kak MOYBEHHOT'O HOYBEHHOTO HKOJIOTUH (AATUUK
HE00X0/IMMOE yCIOBHE NMUTAHUS PACTCHUN nuTanns1. OG0CHOBBIBATH POJIb BJI&K-HOCTH, OCBE-
MHUHEpaJIbHOTO U YCJIOBUI BHEUTHEH MOYBEHHOT'O MU-TaHUA B )KU3HU | IIEHHOCTH)
(TTOYBEHHOT0) TTUTAHUS. Cpenpl. pactenuii CpaBHUBATH U

W3BrieueHne pacTeHuEM
U3 II0YBBI PACTBOPEHHBIX
B BOJIE MUHEPAIBHBIX
cosieid. OyHKIHS KOpHE-
BBIX BOJIOCKOB. [lepeme-
HI€HHUE BOABI U MUHE-
paJIbHBIX BELIECTB 10

pasnuyaTh COCTaB U 3HAYCHUE
OpPraHWYECKUX U MUHE-PAIBHBIX
y1oOpeHuit 1y pacTeHuil.
Hcnons3oBats
UH(pOPMAIIMOHHbIE PECYPCHI IS
MIOATOTOBKH IPE3EHTA-IINU
MIPOEKTA O MPHUCIIOCOOIEHHOCTH




pacTeHuto. 3HauYeHHE
MUHEPAIBHOTO (IIOUBEH-
HOT0) MUTaHus. TUIbI
y100peHu# U uX poJib B
YKU3HU pacTeHus. JKo-
JIOTUYECKHE IPYIIIBI pac-
TEHUH MO OTHOIICHHUIO K
BOJIE

K BOJIE paCTE€HUU pa3HbIX
DKOJIOTUYE-CKUX IPYIIIL

Bo3znymnoe nuta-nue | Bo3nyniHoe nutanue XapaxkTepru3oBaTh [IpuBoANTH TIpUMEPHI Hudposas
pacTeHuii — pacTeHuii — ycIll0BuS, OpPTraHu3MOB — aBTOTPO(OB U nabopaTopus 1o
¢dorocunTe3 dorocunTe3Y croBUs HE00XO0AU-Mble JUIs reTepoTpodoB, HAXO-IUTh HKOJIOTUH (AaTYUK
o0Opa3oBaHUs BO3/yILLIHOTO pasnuuus B UX YIJIe-KUCIIOro ras3a u
OpPraHMYECKUX BEIIECTB B | IUTAHUSA nuTaHuu.O00CHOBBIBATh KHCJIOPOAa)
pacTeHuu. 3eEHbIe pacteHunit. OOBSICHAT KOCMHUYECKYIO POJIb 3€TIEHBIX
pacTeHust — aBTOTPOPBHI. b POJIb 3€JIEHBIX pacrenuii. Mcnionp3oBath
I'erepoTpodsl Kak mo- JUCTHEB B UH(POPMALIMOHHBIE PECYPCHI IS
TpeOUTETN FOTOBBIX Op- dorocunTe3E HOJTrOTOBKU COOOLIEHHUS O POJIU
FaHUYECKHUX BEIIECTB. (doTocuHTEe3a HA HaIIEH
3HayeHue pOoToCUHTE3a B IUIaHETeBBINOIHATL
IpupoJe HAOJII0JIEHUS U U3MEpe-HUs
JpixaHue JpIxanue u oOMeH Be- YcraHaBiIuBaTh Bocnuranue 6epexxHoro [Mudposas
1iecTB y pacteHuitPoib B3al-MOCBSI3b OTHOIIEHHUS K CBOEMY 3/I0pOBbIO, | TJabopaTtopusl 1o
JBIXaHUS B )KU3HU IIPOLIECCOB IIPUBUTHE NH-TEpPECA K HKOJIOTUH (AATUUK
pactenuii. CpaBHUTEINb- JBIXaHUS U M3Y4YEHUIO MPEAMETA. YTJIe-KUCIIOro ra3a u

Hasl XapaKTEePUCTHKA
MIPOLIECCOB JbIXaHUS U
dorocunTesa. OOMeH
BEIIECTB B OPraHU3Me KaK
BOKHEUILUHN [TPU-3HAK
’)Ku3HU. B3anmo-cBA3b
IIPOLIECCOB JbIXa-HUS U
dboTocuHTE3a

dbotocuH-TE3A,
MIPOBOMUTH UX
CpaBHEHHE.
Ornpenendarsb
MOHSTHE «OOMEH
BEILIECTBY.
XapakTepu3oBarth
00-M€H BEIECTB
KaK BaKHBIN

KHCJIOPOAa)




IMPU3HAK JKU3HU

9 | Tpancnopr BemecTB. | TpaHCOpT BEmIECTB. YcraHaBiuBaTh 1 OOBACHATH POJIb TPAHCIIOPTA [Mudposas
Vcnapenue Boibl Hcnapenue Bobl B3aU-MOCBSI3b BEILIECTB, UCIIAPEHUS BObI. nabopaTopust 1o
JTUCThAMHU aucThsaMU. TypropHoe TpaHcmopTa .O60CHOBBIBATH POJIb HKOJIOTUH (IATYUK
JlaGopaTopHas paboTa | COCTOSIHUE KIETOK BEIIIECTB B IIOYBEHHOT'O MU-TaHUSA B )KU3HU | BJIAXK-HOCTH, OCBE-

4. «Mcnapenue BOJbI pacTeHHH. pactenuii CpaBHUBATH U IICHHOCTH ) U ()POBOH
JHUCTBAMU /10 U IIOCTIE pa3nuyarh COCTaB M 3HaYEHUE JaTYUK
MIOJIBAY, OpPTaHUYECKUX U MUHE-PAJBHBIX | 3JEKTPOIPOBOAHOCTH
5. Typropnoe yIOOpEeHUH I pacTeHUM.
COCTOSIHUE KJIETOK. Hcnons3oBarts
6. 3HaueHue UH(POPMALIMOHHBIE PECYPCHI 1T
KYTHKYJIBI ¥ IPOOKH B MIOJrOTOBKY MPE3EeHTA-1IUU
3alIUTe PACTEHUH OT IPOEKTa O MPHUCIIOCOOIEHHOCTH
WCTIApEHHUSI» K BOJIC PACTEHUH pa3HBIX
9KOJIOTHYE-CKUX IPYII
Knaccugukaius 11BETKOBBIX pacTeHUI
10 | CewmeiicTBa Ki1acca OO6mas xapakrepucti-ka. | M3yuuTs 0011yto 2 Beienats ocHoBHbIE Tpu3Haku | Pabota ¢ rep-6apHbIM

JIBynonbHBIE

CewmeiictBa: Po3o-
LBETHBIE, MOTBLIILKOBEIE,
Kpecrongernsie,
ITacnénoBrie, CaoKHO-
1BeTHbIe. OTINYNTEIE-

HBIC ITPU3HAKHA CEe-MEICTB.

3HaueHue B MpUPOJE U
JKU3HU 4eJI0-BeKa.
CenbCcKoX035111-CTBEHHBIE
KYJIBTYpPbI

Xa-PaKTEPUCTUKY
ce-MeHCTB Kiacca
JIBy-nonbHBIE.

KJIac-ca
JIBynonbHbIe.ONIUCHIBATH
OTIIMYUTEIbHBIC IPU3HA-KU
ceMmelcTB Kiacca.PacniosHasarth
MpEeJICTAaBUTENIEN Ce-MEICTB Ha
pHUCYHKaXx, repOapHbIX Ma-
Tepuagax, HaTypaJbHbIX
o0bekTax. I IpumMeHaTs Npuémbl
paboTHI C OTpe-AenuTeneM
pacrenuii. MUcnonb30Bath
MH(}OPMaLIMOHHBIE PECYPCHI [T
MIOATOTOBKH IIPE3EHTA-1IUH
MIPOEKTA O POJIM PACTEHUN KJIac-

MaTe-puasoM




ca /IBynonbHBIE B IpUpOIE U
YKU3HH YEJIOBEKa

11

CemMelicTBa Kj1acca
OHOOOJIBHBIE

OO61as xapakTepuCTHKA.

CewmeiicTBa: JInneiinele,
JlykoBbie, 3naku. OT-

JIMYUTCIIBHBIC IIPHU3HAKU.

3HayeHue B IPUPOJIE

N3yuuts 0011yIO
Xa-paKTEePUCTUKY
ce-MeHCTB Kilacca
OnHO-0JIBHEIEC. .

BrigensaTs mpu3Haku Kiacca
Opnno-nonbHble. OnpenensiTs
MIPU3HAKH JCIICHUSI KJIacCOB
JABynonbubie 1 OTHO0JIb-HbBIE
Ha cemercTBa. ONMUCHIBAThL
XapaKTepHbIC YEPTHI CE-MEHCTB
Kjacca
OpnnononpHeie. [l pumMeHsTH
puéMBI pabOTHI C OTpe-
JISJINTEICM

pactenuid. [IpuBOIUTE IPUMEPHI
OXpaHsAEMbIX BUIOB.
Hcnonp3oBarh
MH(OPMAIIMOHHBIC PECYPCHI IS
MOATOTOBKH MPE3CHTA-IINH
MPOEKTa O MPAKTHUYECKOM HC-
MOJIb30BaHUH PACTCHUIN
cemericrBa OIHOOOIBHEIE, O
3HAYEHUH 37aKOB JJIS JKMBBIX
OpraHU3MOB

Pabota c rep-6apHbimM
MaTe-puasoM




BBenenue — 3 4

TemaTtnyeckoe MmiIaHUPOBAHUE B 7 KJIacce

P. 1. PacteHus — mpon3BOAUTENN OPraHUYECKOro BellecTBa — 12 u.
P.2. )KuBOTHBIE — TOTpEOHUTENN OPraHUIECKOT0 BemecTBa — 13 4.
P.3. bakrepuu, rpulbI — pa3pymuTeau OpraHUuIecKoro BeniecTsa. JInmaiauky — 5 4.

O0600611eHue — 1 4.

Ne | Tema Coneprkanue [leneBast yctanoBka | Konuu | OcHOBHBIE BUJIBI AesiTeNbHOCTH | Mcnonb3oBaHue
1/ ypoKa €CTBO | OOydJarommxcs Ha YPOKe/BHEY- o0opoToBaHus
i YacoB | pOYHOM 3aHSTUU
Pactenus — mpon3BOUTENHN OPTAHUYECKOTO BEIIECTBA
1 | IloxuapcTBo OO0m1as XxapakKTepUCTUKA. N3yuuts ctpoenue | 1 OO6mias XxapakTepucTUKa. Mukpockor
Hacrosume Crpoenue, pa3MHO-KEHHE 1 pa3MHOXEHUE Crpoenue, pa3MHO-)KEHHE 1 (poBOH,
BOJIOPOCIIH. Boziopociieit. PasnooOpaszue BOJI-pOCIIEH Bozopociiel. PasnooOpaszue MHKpOIpEna-paThbl.
IToamapcTBo BOJIO-pociielt. Otaenbl: 3ené- BOJI0-pociei. Otaenbl: 3emné- (OnHOKNETOYHAS
barpsuku. Pons Hble, Kpacusle, bypsie Heie, Kpacusle, bypsie BOJIOPOCIIb —
BOJIOPOCIIEH B BOJOPOCIIH. 3HAYEHUE BOJOPOCIIH. 3HAUEHUE XJIAMUIOMOHA/1a)
BOJTHBIX BOJIOPOCJICH B MPUPO/IE. BOJOPOCJEN B IPUPOJE.
skocuctemax. JI/p | Mcnonb3oBanue Bogopocieit Hcnonws3oBanue Boiopocieit
1. "Uzyuenue YEJI0BEKOM YEJIOBEKOM
OJIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
BOJOpoOCiei"
2 | Orgen MoxoBuaHble, XxapakTepHbie | M3yuuth ctpoenne | 1 CpaBHMBATh MIPEACTABUTENEH Mukpockon
MoxoBuaHbIE. yepTsl cTpoeHus. Kiaccesr: U pa3MHOXEHUE pa3-IMYHBIX TPy PACTCHUIN 1 (poBOH,
Ponps mxoB B [Teuénounviku u MXOB oTnena, 1e-J1aTh MHUKpOIIpena-parsl.
oOpa3zoBaHUH JlucroctebenpHbIE, NX BBIBO/IbI. Ha3bIBaTh
00JOTHBIX OTJINYUTEIbHBIE YEPTHI. CYILIECTBEHHbBIE TPU3HAKU MXOB.

skocucrem JI/p 2.

Paszmuosxenune (Gecro-oe u

Pacno3naBath npencraBuresnen




«Ctpoenue II0JIOBOE) U pa3-BUTHE MO-XOBUHBIX Ha PUCYHKaX,
3€JICHOTO MXa MOXOBHIHBIX. MO-XOBHUIHBIE repOapHBIX MaTepuanax, >KUBbIX
KYKYIIKUH KaK CIIOPO-BbIE€ PACTEHHUS. 0o0beKTax. BeraensaTs npusHaku
JCH» 3Ha4yeHne MXOB B MIPHU-POZIC U MPUHAIICKHO-CTH MOXOBH/IHBIX
KHU3HH YellOBeKa. K BBICUIMM CIIOPO-BBIM
JlaGopatopHnas pabora 3. pacTeHusIM. XapaKTepu30BaTh
«V3y4yeHue BHEUIHETO IPOLIECCH] PA3-MHOKEHUS U
CTPOEHUSI MOXOBUIHBIX Pa3BUTHS MOXOBHUIHBIX, UX
pacTeHui» 0COOEHHOCTH. Y CTaHABIMBATh
B3aMMOCBSI3b CTPOE-HUS MXOB U
UX BO3EUCTBUS Ha Cpely
oOurtanus. CpaBHUBATh BHELLIHEE
CTpOEHUE 3eJIEHOI0 MXa
(KyKyILIKHHA JIbHA) U O€JI0ro Mxa
(carnyma), oTMeuaTh UX
CXOJICTBO U
paznnuust. PUKCHUPOBATh
pe3yJIbTaThl KCCIIEI0-BaHUM.
CobmtoiaTes npaBuiia padoThI B
KaOu-HeTe, OOpaIIeHHs C
1a00paToOpHBIM 000pYIOBAHUEM
Otnen OO0m1as xapakTepucTuKa N3yuuts 0011yI0 BrisBisiT 00111ME YEPTHI Pabota c rep-0apubim
I'onocemeHHbIE. roJOCeMeHHBIX. Pacce-neHne | xa-pakTepuCcTUKY CTPOEHUS M Pa3BUTHsI CEMEHHBIX | MaTe-pHuaJioM
Pons TOJIOCEMEHHBIX I10 roJIOCe-MEHHBIX pactenuii.OcBauBaTh MPUEMBI

rOJIOCEMEHHBIX B
JKOCHUCTEME TalUTu
Jp. 4. «Ctpoenue
MOOETOB XBOMHBIX
pacTeHu»

JI/p 5.«Ctpoenue
MY>KCKHX,
KCEHCKUX ITUIICK U
CEMSIH COCHBI

MOBEPXHOCTHU 3EMIIH.
OO6pa3oBaHue ceMsH Kak
CBUJIETEJILCTBO 00-J1ee
BBICOKOTO YPOBHSI Pa3BUTHS
rOJIOCEMEH-HBIX I10
CPaBHEHHIO CO CIIOPOBBIMHU.
OCo0eHHO-CTH CTPOEHHS U
pa3BU-THS IPEICTaBUTENEH
Kyacca XBorHbIe. ['0110-

pacTeHun

paboTHI ¢ Olpe-AeTUTeIeM
pactenuii. CpaBHUBATh
CTPOEHUE CIIOPBI U CEMEHHU.
XapakTepu30BaTh MPOLECCHI
pa3-MHOXKEHUS U Pa3BUTHSA
rOJIOCEMEH-
HbIX.IIporaozuposats
MOCJIEZICTBUS HEpa-IIMOHATbHON
JESITEIbHOCTH YEJIOBEKA JUIS




OOBIKHOBEHHOI»

CEMEHHBIE Ha TEPPUTO-PUH
Poccuun. Ix 3Haue-Hue B
MIPUPO/IE U )KU3HU YEIIOBEKa

JKU3HU
roiaoceMeHHBIX. FICII0a630BaTh
“H(pOpPMaIMOHHBIE PECYPCHI JJIS
IIOATOTOBKH HpCBGHTa-L{I/II/I
MPOEKTa O 3HAYCHUH XBOWHBIX
necoB Poccun

Otnen
[TokpsITOCEMEHHBIE
, i LIBeTKOBBIC.
Ponb
MTOKPBITOCEMEHHBIX
B Pa3BUTHHU
3emIIesIeus

Jl/p 6. «lIpusnaku
OJIHOJOJIBHBIX U
JBYIO0JBHBIX
pacTeHui»

OO0m1as xapakTepucTH-Ka.
CewmeiictBa: Po3onBerHsie,
MOTEIITEKOBEIE,
Kpecrousernsie,
[Tacnénosrie, CiioxHO-
nBeTHbIC. OTINYUTEI-HbIC
MIPU3HAKU CEMEHCTB.
3HaueHue B NPUPOJE U
JKA3HU YejI-BeKa.
CenbCKOX03s5IICTBEHHBIC
KYJIBTYpPbI

N3yuuts 0011yIO
XapaKTEPUCTHUKY Ce-
MEUCTB Ki1acca JIBy-
JIOJIBHBIE.

BbiaensTe OCHOBHBIE TPU3HAKU
Kiac-ca J{By10JbHBIE.
OnuchIBaTh OTIIMYUTEIBHBIE
IIpU3HA-KU CEMENCTB KJ1acca.
Pacno3naBate npeacraBuTenen
C-MEHUCTB Ha PUCYHKaX,
repOapHbBIX Ma-Tepuaniax,
HaTypaJIbHBIX
o0bekTax.[IpuMeHaTh MPUEMBI
paboTHI C Ompe-AenuTeneM
pactenuii.Mcnonb3oBath
WH(POPMAIIMOHHBIE PECYPCHI IS
MOATOTOBKH IPE3EHTa-LINU
IIPOEKTAa O POJIM PACTEHUN KJIac-
ca /[BynonbHbBIE B IpUpOLIE U
YKU3HU YeJIOBEeKa

Pabota ¢ repbapHbIM
MaTepuaiIoM




CewmeiicTBa kiacca | OOmmias xapakTepuCTHKA.
OHONOJIBHEIC CewmeiicTBa: JInneiinsle,
JIykoBbie, 3naku. OT-
JTUYUATEITHHBIC TIPU3HAKH.
3HayeHue B IPUPOJIE

N3yuuts 0011yIO
Xa-paKTEePUCTUKY
ce-MeHCTB Kilacca
OnHO-0JIBHEIC. .

BriaensaTe npu3Haku kiacca
Opnno-nonbHble. OnpenensiTs
IIPU3HAKU JIEJICHUS KJIACCOB
JABynonbubie 1 OTHO0JIb-HbBIE
Ha cemeiicTBa. ONUCHIBATH
XapaKTEepHbIC YEPTHI CE-MEHCTB
KJjlacca
OpnnononpHeie. [l puMeHsTH
npu€Mbl paboTHI ¢ orpe-
JeUTeNIeM
pactenuil. I [puBoUTH TPUMEPHI
OXpaHsEMbIX BUIOB.
Hcnone3oBath
WH(GOPMAIMOHHBIE PECYPCHI JIS
NOATOTOBKH MPE3EHTA-LUU
MIPOEKTA O MPAKTUUECKOM HC-
M0JIb30BAaHUU PACTEHUI
cemericrBa OIHOOOIBHEIE, O
3HAUYEHUH 3J1aKOB JUIsl )KUBBIX
OpraHU3MOB

Pabota c rep-6apHbim
MaTe-puasoM

’KuBoTHBIE — TOTPEOUTETN OPraHUYECKOTO BEILIECTBA

OO6m1as xapaktepu- Cpena oOurtanusi, BHEIII-
CTHKa MOJLAapCTBa Hee cTpoeHue. Ctpoe-Hue
[Ipocreiimmue. W JKU3HENEATENb-HOCTh
JlaGopaTopHast paboTa | CapKOAOBBIX HAa IPUMEpE
7. aMEOBI-TIPO-TeA.
«Ctpoenue u Pasznoo6pasue cap-
IepeABU-KECHUE koJ0BbIX Cpena
UHPY30pUU-TY- o0uTaHus, CTpOE-HHUE U

Hatp o0mryro
XapaKTe-PUCTUKY
IIpocreii-mumM, Ha
npumepe Tu-ma
CapkoioKryTH-
koBble. Ha npumepe
IBIJICHBI 3€JICHON
I10Ka3aTh

1

BoIsBIsTE XapakTepHbIe
IIPU3HAKHU MOJapCTBa
[Ipocreiimue, nnu Ox-
HOKJIETOYHBIE, TUIIA
CapkoaoBbie 1
KT'yTUKOHOCLbIL. Pacrio3HaBaTh
MpeACTaBUTENEHN Kac-ca
CapkooBblE Ha MUKpoOIpena-

Mukpockon

U poOBO,
MUKpOMperna-paThl
(ame0a, oBrIICHA
3eneHasi, UHpy3zopus
Tydenbka)




benpkuy

8. «CpaBHHTENbHAS
XapaKTEePUCTHKA
OJTHOKJICTOYHBIX
OpraHU3MOB»

nepeaBUKEHNE Ha
IIPUMEPE IBIIIEHBI 3€I1E-
HOM. XapakTep MUTaHus,
€ro 3aBUCUMOCTb OT
yCoBUM cpenibl. Jlpixa-
HUE, BBIJICJIEHUE U pa3-
MHOkeHue. CoueTaHue
IIPU3HAKOB )KUBOTHOTO U
pacTeHUs y BIIICHbI
3enénoit. Paznoobpasue
KT'YTUKOHOCIIEB

B3aMMOCBS3b CTPOE-
HUA U XapakTepa
MU-TaHUS OT
YCIOBUU
OKpYKaroleu
cpenbl

parax, puCyHKax,
¢dotorpadusx.YcranaBmuBarh
B3aUMOCBSI3b CTPOE-HUS U
(GbyHKIMN OpraHu3Ma Ha Mpu-
Mepe amEOBI-TIpoTes.
OO00CHOBBIBATH POJIb
MPOCTEHIINX B
9KOCHUCTEMAX Y MEHUE paboTaTh ¢
1abopaTOpHBIM 000PYIOBAHUEM,
YBEJIMYUTEIILHBIMH MPUOOPAMH.

Tun Kumeuno-
nojocTtHeie. CTpoeHue
" KH3HE-
JIeSITEILHOCTh

OO6m1ue yepThl CTpoe-
Hus. ['uapa — onuHou-
HbIi osut. Cpena oOu-
TaHusl, BHEIIHEE U BHY-
TPEHHEE CTPOEHUE.
Oco0eHHOCTH KU3HEE-
ATEIBHOCTH, YPOBEHb
OpraHu3aIy B CpaBHE-
HUU C IPOCTEUIINMU

N3yuuts cTpoeHHE
u
JKU3HEAESATEIBHOCTD
KHMILIEYHOIIOJIOCTHBI
X Ha IIpuMepe
THJIPBI, BBIIEINUTD
OCHOBHBIE YEPTHI
YCIIOKHEHUS
OpraHu3anuy 10
CPaBHEHHIO C MPO-

OnuceIiBaTh OCHOBHBIC NMPU3HAKU
MOIIapCTBA

Mmuoroxkiierounbie. Ha3zpiBaTh
MpeJCTaBUTENEH TUITIA KU-
IIIEYHOTIOJIOCTHBIX. BoIienars
0011I1e YepThI CTPOSHUS.
OOBsCHATH Ha IPUMEPE HATTUUHE
Jy-4€BOM CUMMETPUU Y
KHUIIICYHOTIO-JIOCTHBIX.
XapakTepu3oBaTh NPU3HAKH

Mukpockorn
uudpoBoi,
MUKpPOIpEera-paThl.
(BHY-TpeHHee
CTPOEHHE TU/IPHI)

CTEHIINMU. OoJee CII0KHON OpraHU3aliy B
CPaBHEHUU C IIPOCTEUILIUMU
Tun Konpyatsie ye- Mecra oburtanus, ctpoe- | M3yuuthb Pacno3naBate npeacrasuteneit | Mukpockon
PBHU. HUE U KU3HEIEATEIIb- 0COOEHHOCTH KJIac-Ca Ha PUCYHKAX, UG pOBO,

HOCThH CUCTEM
BHYTPEHHHUX OP-TAHOB.
YpoBHM OpraHu-3anuu
OpraHOB YYBCTB
CBOOOTHOKUBYIIIUX
KOJIbYaThIX YepBeH U ma-
Pa3UTHUECKUX KPYTIIBIX
4epBei

YCIIOKHEHHS B
CTPOEHUU KOJIbya-
ThIX YepBel Kak 0o-
aee
BBICOKOOPTaHN30-
BaHHOH TPYIIBI 10
CPaBHEHHUIO C
IUIOCKU-MHU U

(dhoTorpadusx.XapakTepu3oBaTh
YepThI YCIOKHE-HUSI CTPOCHHUS
CUCTEM BHYTPECHHUX
opranoB.®opMynupOBaTh BHIBO]I
00 ypoBHE CTPOCHHSI OpPTraHOB
YYBCTB

nmabopaTop-Hoe
o0opyno-BaHue. DIeK-
TPOHHBIE TAO-JIUIIBI




JlaGopaTtopHnas padora 9.

KpYTJIBIMU Yep-

«BHemnee ctpoenue BSIMU.
JOKIIEBOTO YEPBsl, €r0
nepeBUKEHUE, pa3pa-
KUMOCTD.
Jlaboparopnas padota 10
(M0 yCMOTpEHUIO yuu-
TEJs)
«BuyTpenHee cTpoeHue
JTO%KJIEBOTO YEPBSI».
9 Tun Mousumrocku Cpena oburtanus, BHEII- N3yunts Paznuuate u onpenensars aBy- Hudposoii
Hee CTPOCHHUE Ha pUMe- | 0COOEHHOCTHU CTBOPYATHIX MOJUTFOCKOB Ha MHUKPOCKOIIL,
pe 6e33y0ku. CTpoeHre U | CTPOCHHUS Kilacca pucyH-kax, pororpadusx, nabopaTop-HOe
(GYHKIUM CUCTEM BHY- JIBycTBOpUaThIe HaTypaJIbHBIX 000opyI0-BaHHE.
TpeHHHUX opranoB. Oco- MOJI-JIFOCKHU 00bekTax.O0BICHATh Brnax-Hble npenapa-
OCHHOCTH Pa3MHOKEHUS B3aMMOCBSI3b 00pa3a KU3HH U ThI, KOJUICKITUH
u pa3BuTus. Ponb B npu- 0COOCHHOCTEH CTPOCHUS PaKOBUH MOJUTIOCKOB.
poJie ¥ 3HaYeHUeE i JIBYCTBOPYATHIX DNEeKTpOHHBIE
YenoBeKa. MOJLTIOCKOB. XapaKTeprU30BaTh TaOJIUILIBI
JlabopaTtopnas pabora 11. YepPThI MPUCTIOCOO-TICHHOCTH
«BHemHee cTpoeHue pa- MOJLITIOCKOB K cpefie 00u-TaHwUsl.
KOBHH MPECHOBOHBIX U ®opMyIHpPOBATH BHIBOJ] O POJIU
MOPCKHUX MOJIITIOCKOBY JIBY-CTBOPYATHIX MOJUTFOCKOB B
BOJTHBIX
9KOCHUCTEMAX, B KU3HU
YeJIOBEKa. Y CTaHABIIMBATh
CXOJICTBO U Pa3JIMyHUs B
CTPOCHUH PAKOBUH
MoJuTockoB.CobmoaaTh
npaBmia paboThl B KaOU-HETE,
oOpariieHus ¢ 1ab0paTOpPHBIM
o0opyoBaHuEM
10 | Tun YUnenucronorue. | OOmas xapakTepucTu-ka, | BbIIBUTH OCHOBHEIE BoigBisiTh XapakTepHbie I"'epbapHbIil MaTepuan




Knacc Hacekomsle 0COOEHHOCTH BHELI-HETO | XapaKTepHBbIE MIPU3HAKH HACEKOMBIX, — CTpOEHHUE Ha-
cTpoenusi. PasHo-o0pasue | mpusHa-Ku OINMCHIBATh UX IIPU BbI- CEKOMOT0, THIIbI
POTOBBIX Opra-HOB. HAaCEKOMBIX. IIOJTHEHUH JIAOOpaTOpHOH pa3BUTHSL.
Crpoenue u GyHKIUU N3y4unTth TUIIBI paboThl. Y cTaHABIMBATh
CHCTEM BHY-TPEHHMX pasBU-TUSA B3aUMOCBS3b BHY-TPEHHETO
opraHoB. Pa3-MHOKeHHE. | HacEKOMBIX CTPOEHHMSI U ITPOLIECCOB
Pa3Butue ¢ HEMONHBIM AKU3HEEATEIIbHOCTU
npeBpaiieHueM. I'pynbl HacekombIx.HaOmronars,
HaceKoMbIx. PazButue ¢ (bukcupoBaTh pe3ynbTa-Thl
IIOJIHBIM IIPEBPALLIEHU-EM. HaAOJIOCHUH, JIeNIaTh
I'pynnsl HacekoMmbIX. Ponb BbIBOIbI. COOMIO1aTh NpaBuiIa
KaKIOW CTaJIuU pa3BUTHUS paboThI B KaOu-HETE,
HACEKOMBIX oOpareHus ¢ 1ab0paTOPHBIM
JlabopaTtopHnas pabora 12. 000pyTI0BaHUEM.
«BuemHee cTpoeHue XapakTepu30BaTh TUIIBI
HACEKOMOI'0» pa3BUTHS HAa-CEKOMBIX.
OOBACHATH NPUHLIUIIBI
KJaccuuka-muu
HACEKOMBIX. Y CTAaHAaBIMBATh
CUCTEMATUYECKYIO
HPUHAATIEKHOCTh
HACeKOMBIX.BBISBIIATH paznnuus
B Pa3BUTUHU HA-CEKOMBIX C
MIOJIHBIM 1 HETOJIHBIM
IIPEBpAIICHUEM
11 |. OcoOenHoctu BHentHero | M3yuursb XapakTepu3oBaTh 0COOCHHOCTH | BriaskHble npenapatsl
Tun Xopnossie. CTPOEHHUS, CBSI3aHHBIE C 0COOEHHOCTH BHEIIIHETO CTPOEHHs PhIO B «Pb10BI». Mo-1e1mp —
[To3BOHOUHBIE oOuTaHuEM B BHEIIHETO CBSI3M CO cpefioi OOUTaHus. CKe-JIET PbIObI
xuBoTHbIE. Hanknace | Bome.CtpoeHue u CTpOEHHUH, OcBauBatb npuémsl paboOThI C

PrIOEL

(GYHKIIMN KOHEYHOCTEH.
Opranbl 00KOBOH JTUHHH,
OpTraHbl CIyXa,
paBHOBecus. OnopHo-

CBSI3aHHBIE C OOUTA-
HUEM B BOJIE

OIpe-ZIeNnTeNneM
KHUBOTHBIX. BEIIBIIATE 4epThI
MPUCTIOCOOJIEHHO-CTH
BHYTPEHHETO CTPOEHUS PBIO K




JIBUTATENIbHAS CUCTEMA.
Ckerner Henap-HbIX U
MapHBIX IJIABHU-KOB.
CKeeT ToJIOBEI, CKEJICT
*kabp. OcobeH-HoCTH
cTpoenus u GpyHK-Iui
CHCTEM BHYTPEHHUX
opranoB. YepTsl Oosee
BBICOKOTO YPOBHSI Opra-
HU3AIHMH PHIO 1O CpaB-
HCHHIO C JIAHIICTHUKOM.
JlaGopaTtopHnast pabora
«BHeurHee crpoenue u
0COOEHHOCTH MepeBU-
»keHus peiOb JI/p 13.
«BHyTpeHHee cTpoeHue
PBIOBI

oOurtauuro B Boae. Habmromate u
OIHCHIBAThH BHEIIIHEE CTPOCHHE U
0COOCHHOCTH MepeaABU-KEHUS
pBIO B XOI€ BBHITIOJTHEHUS JIa-
6opaTopHoii paboTel.Cobmro1aTh
TIpaBWJIa TIOBE/ICHUS B KaOWHETE,
oOparieHus ¢ 1adbopaTop-HbIM
000pyIOBaHUEM.
YcTaHaBnuBaTh B3aUMOCBSI3b
CTpOE-HHS OTACTBHBIX YacTei
cKeseTa pbl0 U UX QyHKITHIA.
BEISBISATE XapakTepHBIE YEPThI
CTPOCHHS CUCTEM BHYTPEHHUX
opra-HoB.CpaBHUBaTh
0COOCHHOCTH CTPOCHUS U
(yHKIIUH BHYTPCHHUX OPTaHOB
pBIO U TAaHIIETHHKA.
XapakTepru30BaTh YEPThI
YCIIOJKHE-HUSI OpraHU3aIiy PeI0

12 | . XapakTepHBIE YEPTHI N3yunth 4epThl VYcraHaBiIMBaTh B3aMMOCBS3b Bitaxxnble npenapatsl
Kiacc 3eMHOBOJIHBIE | CTPOEHMS CUCTEM BHY- CTPOE-HHUSI CUCTEM CTpO€-HHUS OPraHOB U CUCTEM «3€MHOBO/I-HBIE)
TPEHHHUX OPraHOB 3€M- BHYTpPEH-HHUX OpraHoB ¢ UX QYHKIUAMHU U
HOBOJIHBIX TI0 CpaBHe- OpraHoB 36MHO- cpenoit oouranus.CpaBHUBATb,
HUIO C KOCTHBIMU pbIOa- BOJIHBIX I10 CpaBHe- 00001aTh HHPOPMA-1IHIO O
M. CXOICTBO CTPOEHUS HUIO C KOCTHBIMH CTPOEHMH BHYTPEHHHUX Opra-HOB
BHYTPEHHHUX OPTraHOB pbIGamMu am¢ubmii u psIO, enaTh BHIBO-
36MHOBOJIHBIX U PBIO 1b1.0OnpenensaTs 4epTsl Ooee
BBICOKOU OpraHU3aluu
36MHOBOJHBIX 10 CPAB-HEHUIO C
priOamMu
13 Cxo0ncTBO M pa3nnuus N3y4nTth 4epTsl VYcTaHaBnMBaTh B3aUMOCBSI3b Brnaxxnsle npenapartsl

Knacc
MIPECMBIKAOIIHNECH. .

CTPOCHUA CUCTEM BHY-
TPCHHUX OPraHOB IIPC-

CTpOE-HHUSI CUCTEM
BHYTpPEH-HHUX

CTpOE-HUS BHYTPEHHUX OPIaHOB
Y CUCTEM OPraHOB PENTHINN, UX

«IIpecMmbI-karomuecs»




CMBIKAIOIIUXCS U 3€MHO-
BOJHBIX. UepTsl Ipu-
CIOCOOJIEHHOCTH

OpraHOB MPECMBI-
KaIOIIUXCs 110 CPaB-
HEHHIO C

GyHKIHA B cpeib
oOuTaHus. BBISBISITH 4epThI
0oJiee BBICOKOW Op-TaHHU3aIuU

IIPECMBIKAIOIINXCS K 36MHOBO/IHBIMH. MIPECMBIKAIOIIUXCSA 110
JKU3HU Ha cyue. Pa3- CPaBHEHHIO C
MHOXECHHUE U pPa3BUTHUE. 36MHOBO/IHBIMU. XapaKTepU30BaT
3aBUCUMOCTb TO0BOTO b IIPOLIECCHI pa3-
JKU3HEHHOT'O IIUKJIA OT MHOXEHUS U Pa3BUTHL
TEMIIEPATYPHBIX yCI0-BUU JETEHBIIICH Y
IIPECMBIKAIOIIMNXCS.
Hcnonws3oBats
UH(POPMALMOHHBIE PECYPCHI IS
IOArOTOBKU IIPE3EHTA-LIUN
IIPOEKTA O FOJI0BOM KM3HEHHOM
LIUKJIE PEeNTINH, 3a00Te 0
IIOTOMCTBE
14 B3anmocBs3b BHEIIHETO N3yunts XapaxTepusoBatb ocooeHHoctu | Yyueno [Itu-pl,
Kitace Iltnnsr. CTPOEHHS U NIPUCTIOCO0- B3aUMOCBSI3b BHEILIHErO CTPOCHMS NTUL] B Ilepps nTHLBI, MU-

JICHHOCTH MTHII K MOJIETY.
Tunsl nepbeB U UX PyHK-
K. YepThl CX0ACTBA U
pa3IMyms MOKPOBOB IITHII
U PENTHINMN.
JlaGopaTtopHas pabora 14.
«BHemHee cTpoeHue
ntuibl. CTpoeHue re-
pbeB» M3meHeHus
CTPOEHHUS CKeJIeTa NTHIL B
CBSI3H C
MIPUCTIOCOOICHHOCTHIO K
nonéry. OcobeHHoCTH
CTPOCHUS MYCKYJIATyphI U
e€ ¢ynkuun. [Ipuanne

BHEIITHETO CTPOCHHUSI
u
MPHUCTIOCOOTEHHOCT
W NTHUI K TIONIETY

CBSI3U C UX
PHUCIIOCOOICHHOCTHIO K
107€Ty.OOBSICHATh CTPOEHUE U
(yHKIIMH Ie-pheBOr0 MOKPOBa
TeJla MTHULL. Y CTaHABIIUBATh
YepTHI CXOJICTBA U PA3ITUIHNS
MOKPOBOB NTHII U PETITU-
nui.MI3ydats ¥ ONUCHIBATH
0COOEHHOCTH BHELIHETO
CTPOEHUS ITUIL B XOJI€ BBI-
HOJIHEHUs J1abopaTOpHOU
pabotel.CoburoiaTh IpaBuia
paboTsl B KaOu-HeTe,
oOpaiiieHus ¢ 1abopaTOpHBIM
o0opyoBaHEM

KpoIpernapa-Tbl
«Ilepbst nTHULY, CKENET
royos.




cpacTaHus OTJIETbHBIX
KOCTEHU CKeJIeTa IITHII.

«CTpoeHue ckenera MnTu-
1BI»

JlaGopaTtopHnas pabora 15.

15

Kiacce
MiexonuTaroIue.

Oco0OeHHOCTH CTPOEHUS
OIIOPHO-ABUTaTEIbHON
CUCTEMBI. Y POBEHb Opra-
HU3aLUU HEPBHOU CH-
CTEMBI 110 CPABHEHMIO C
JPYTMMH [T03BOHOYHBI-
MU. XapaKTepHbIE YEPTHI
CTPOEHUS MUILEBAPU-
TEJIbHON CUCTEMBI KO-
IIBITHBIX U I'PHI3YHOB.
VYcnoxHEHUe CTPOEHUs U
(GyHKUUH BHYTPEHHUX
OpraHoB.

«CTpoeHue ckenera
MJIEKOTIUTAIOLINX )

JlaGopaTtopHnas pabora 16.

N3yuuts ckener u
BHYTpPEHHEE
CTPOCHHE
MJIEKOIIUTAOIIUX

OnuceIBaTh XapaKTepHbIE
O0COOCHHO-CTH CTPOEHUS U
(GbyHKUIMH Omop-HO-
JIBUTATEIIbHOU CUCTEMBI,
UCTIOJIb-3Ys IPUMEPHI KHUBOTHBIX
pa3HBIX Cpel
oburanus.IIpoBoauts
HaOMrOICHUS U (PUKCUPO-BATh UX
pe3yabTaThI B XO/€ BHINOJIHE-
HUS J1abopaTOpHOU

paboThl. XapaKkTepru30BaTh
0COOCHHOCTH CTPOCHHUS CUCTEM
BHYTPEHHHUX Opra-HOB
MJIEKOTIUTAIOLIUX 110 CPABHEHUIO
c

pEeNTUINAMU. APTYMEHTUPOBATh
BBIBO/IBI O TIPO-TPECCUBHOM
Pa3BUTHU MIIEKOIIUTAIO-
uux.Co0o1aTh nmpaBuia
paboThl B KaOH-HETe,
oOpailieHus ¢ 1ab0paTOpHBIM
o0opynoBaHUuEM

Bitaxxnble npenaparsl
«Kponuk», ckener
MJIE-KOIIUTAOLIETO

Bakrepuu, rpuObI — pa3pymIuTe I OPraHMYeCKOro BemecTBa. JInmaiHuKu

16 | Crpoenue n

‘ bakrepun: ctpoeHune u

\ XapakTeprus3oBaTh

|2

| OnmceiBaTh pa3HOOGpPA3HBIE

| PaccmarpuBa-Hue




KHU3HEICATCIBHOCTD KHU3HEeATebHOCTh. bakT | ocobeHHOCTH (opMBbI OaKTEpUATIBHBIX KJIETOK | OaKTepHuil Ha TOTOBBIX
Oaktepuii. 3HaUeHUE | epUU — MPUMUTHUB- CTpOE-HHUS Ha PUCYHKE MHUKpOIIpena-parax ¢
OakTepuii B IpUpoze | Hble OAHOKJIETOUHBIE Op- | OAKTEpHI. yueOHuKa.PaznuuaTh NOHATHA: UC-TI0JIb30BaHUEM
U KM3HU YE€JI0BEKa rauu3Mmel. CTpoeHue Oax- «@BTOTPO(DBI», «TeTePOTPOPBI», | MHUKPOCKOIIA.

Tepuil. PasmMHOXEHME. «IIPOKAPUOTBI», «IYKAPUOTHI».

OaxkTepuil JeseHneM XapakTepr30BaTh MPOLECCHI

KJIETKU HaznBoe. bakre- KHU3HE-JeSITeIbHOCTH OAKTEPUU

pHUM KakK camasi IpeBHSA Kak npoka-puoT.CpaBHUBATh U

rpynmna OpraHu3MoB. OLIEHUBATh POJIb OaKTe-pHii-

[Ipomneccrl xuzHenes- aBTOTPO(OB U OAKTEPUI-TETEPO-

TEJIbHOCTU OAaKTEepU. Tpo¢oB B IpUpoeyY MeHue

[Tonstue 06 aBToTpodax paboTaTh ¢ 1a00pPaTOPHBIM

U rereporpodax, npoxa- 00opyI0BaHUEM,

pUOTax M dyKapuoTax YBEJIMYUTEIbHBIMU IPUOOPAMH.

17 | I'puGs1. OOmas MsorooGpa3ue u 3Haue- | XapakTepu30BaTh [Tonpaznenars nuiAno4YHbIe I'oToBUTH MH-
XapaKTEPUCTUKA. Hue rpudoB. CTpoeHue CTPOCHHE rpulOBbl Ha TUIACTUHYATHIE U Kponpenapar
Msoroo0pasue HUISTIOYHBIX TPUOOB. LUIAIIOYHBIX TpyOuarbie.OnuchIBaTh KYJIbTYpPbI
rpuoB. [InecueBbIe TPUOBI, UX rpuooB. CTpOEHHE IJIECHEBBIX I'PUOOB 10 | Ipoxokei. U3ydars

UCIIOJIb30Ba-HUE B
3/IpaBOOXPaHECHUHN
(aHTHOMOTHK TTCHUIIHII-
nuH). OTHOKJIETOYHBIE
rpubs1 — apoxoku. Ux
WCIIOJIb30BaHUE B XJIe-
OoleYeHn: U MUBOBape-
aun. Cbeg00HbIE U S0
BUTHIe TpuOkL. [IpaBuiia
cOopa u ynorpebsieHust
rpuboB B numty. [Tapaszu-
Tudeckue rpudsl. Pomb
rpuOOB B MPUPOJIE U
JKU3HU YeJIOBEKa

pHUCYHKY yueOHuKa.OOBSACHITh
TEPMUHBI «QHTHOUOTUK» U
«MEeHUIWUTMH». Pacnio3HaBaTh
ChETOOHBIE U SITIOBU-THIE TPUOBI
Ha TabJIUIax ¥ pUCYHKaX
y4deOHHKA. Y 4acTBOBATh B
COBMECTHOM 00CYXJe-HUU
MpaBuil cOopa M UCTIOJIb30BaHUS
rpu60B.O0BACHATH 3HaUEHUE
rpuOOB TSl Ye-JI0BEKa U JJIs
OPUPOABI

IUICCHEBBIC TPUOBI 110
MHKPOCKO-TIOM TIPH
Ma-JIOM YBEIH-YCHUU
Ha TO-TOBBIX
n\MUKporpemna-
paTax.OJIeKTpOH-HbIE
TaOJUIIBI U ITAKATHL.




BBenenue — 2 y
P.1. HacnencTBeHHOCTD, cpenia 1 00pa3 )KU3HU — (PaKTOPBI 310pOBbs — 6 U

P.2. [lemocTHOCTH OpraHu3Ma 4eJIoBeKa — OCHOBA €T0 KU3HEJAEATSIIbHOCTH — 7 4.

TemaTtuueckoe IUIAaHUPOBAHUC B 8 KJ1acce

P.3. OnopHo-nBuratenpHas cucrema. PU3ndecKkoe 310poBbe — 7 .

P. 4. Cucremsl xxu3neobecneueHus. DopMuUpoBaHKE KyJIbTYPhI 310POBbs — 28 4
P.5. PennponykTuBHas cucteMa u 30pOBbE — 3 4.
P.6. CucreMsbl perymsiuu Ku3HeAes I TeIbHOCTH — 7 Y.
P.7. Css3b opranusma c okpysxaromieit cpenoit. CeHcoOpHbI€ CUCTEMBI — 6 U.
O060611eHME — 1 4.

Ne | Tema Copnepxanue IleneBas ycrtanoBka | Konmnu | OcHoBHBIE BUJIBI AesiTenibHOCTH | Mcnonb3oBaHue

/ ypoka €CTBO | OOydYarommxcs Ha YpOKe/BHEY- o0opoioBaHus

1 4acoOB | pOYHOM 3aHSATHH

PacTeHus — mpou3BOANUTENIN OPraHMUECKOTO BEIIECTBA

1 | Knerka— Crpoenue opranusma N3yuuts cTpoenue, | 1 Ha3biBaTh OCHOBHBIE YacTH Muxkpockon
CTPYKTypHast YeNoBeKa: KIETKH, TKa-HH, XUMHYECKHI COCTaB kieTkn. OnuchIBaTh (yHKIMN U pPOBOIA,
eMHUIA OpraHbl, CHCTEMbI OPTaHOB. KJIETKH TaK ke Ipo- opranouJ1oB. OOBSACHATD MHUKpOIIpemna-paTsl,
opraHusma Metoap! n3y4e-Hus KUBBIX 11eCChI TOHATHE «PEPMEHTY. nabo-paTopHOE

OpPraHU3MOB: Ha0JIIOICHHUE,
u3Mepe-HHe, IKCIIEPHUMEHT.
JlaGopatopHas pabota 1
«/letictBue dpepmenTa
KaTaJla3bl Ha TIEPOKCUT
BOJIOPOI»

KHN3HCOACATCIIb-
HOCTH

Pasnnuats npouecc pocra u
nporiecc pa3BuTus. OnuceIBaTh
IIPOLIECC NEICHUS KIETKH.
BoinonHATe 1abopaTopHbIN
OTIBIT, Ha-0II0/IaTh
MIPOUCXOJSIINE SBJICHUS,
(bUKCUpPOBATh PE3yNIbTATHI
HaOJII0Ie-HUs, IeNaTh
BbIBO/IBL. COOMIOATH MTpaBMiIa
paboThl B kKabu-HeTe,
oOpatieHus ¢ 1a00paTOPHBIM

obopynoBa-HUE




00opy0BaHUEM

KomnoneHTHI
Oopranu3mMa
JeJI0BEKa.

CrpoeHue opranusma
YeNoBeKa: KISTKH, TKa-HH,
OpraHbl, CUCTCMbI OPTaHOB.
Metobl u3yde-HUsI JKUBBIX
OpPraHU3MOB: HAOJIOJCHHE,
u3Mepe-HHe, IKCIIEPHUMEHT.
Jlaboparopnas pabota 2.
«KieTku v TKaHu oA
MHUKPOCKOTIOM»

O0600muUTH U
YIIyOUTh 3HAHUS
yUaImxcs 0 pa3HbIX
BUJIaX W TU-TIOB
TKaHEH 4eJIOBEKa

Ornpeaenarb NOHITHS: «TKaHbY,
«CH-HAIC,

«Heuporiusa». Ha3piBath TUIIBI U
BU/IbI TKaHEW MI0-3BOHOYHBIX
KUBOTHBIX.Pa3mmyars paszHeie
BUJIbI U TUIIBI TKa-HEH.
OnuceiBaTh 0COOEHHOCTH TKa-
Hel pa3HbIX TUIoB. CoOmoaaTh
npaBuia oOpameHus ¢
MuKpockonom.CpaBHUBATh
WITIOCTPAIMK B y4eOHU-KE C
HaTypaJbHBIMH

o0bexkTamMu. BBITOIHATH
HAOII0/IEHUE C TOMOIIBIO
MUKPOCKOIIA, ONHCHIBATH
pe3ynbTaThl. CoOM01aTh
npaBuiIa paboThl B KaOHU-HETE,
oOpareHus ¢ 1abopaTopHbIM
000pyI0BaHEM

Muxkpockon
nuudpoBoi,
MHUKpOIIpena-parbl
TKaHen

Ooiee cTpoeHue
ckenera. OceBoit
CKeJeT

Crtpoenue, cocTaB
U COeMHEe-HUe
kocrei. Jlabo-
paropHas paboTta 3.
«CTpoeHue KocT-
HOW TKaHW»
Jlaboparopnas pa-
6ota 4. «CoctaB
KOCTEIN»

Ornopa u IBUKEHUE.
OnopHo-BUTaTeNbHas
cucreMa. MeTozbl u3yde-Hus
JKUBBIX OPTaHU3MOB:
HaOII0/IeHUE, U3Mepe-HHue,
skcriepuMeHT. Ckener
TOJIOBBI U TYJIO-BHUIIIA.
Ckerner KOHE4HO-
creil.CTpoeHue ckenera nos-
COB KOHEYHOCTEW, BepX-HEHN
Y HJKHEN KOHEYHO-CTEH.
Ckener
KoHeuHocTeCTpoeHune

N3yuuts cTpoeHue,
COCTaB U THIIbI
COECIM-HEHUS
kocrer. M3yunts
CTPOCHHUE U
0COOEHHOCTH
CKEJIETa IOJIOBBI U
TYJIOBHINA

a3bpIBaTh YaCTH CKEIICTA.
OnuceiBath QyHKINN
ckenera.OnuchIBaTh CTPOCHUE
TpyOUaThIX KO-CTEW U CTPOCHHE
cycraBa.PackpbIBaTh 3HaU€HHE
HaJIKOCTHHIIBI, XpSIIIa,
CyCTaBHOI CyMKH, TyO4aToro
BeIIeCTBa, KOCTHOMO3TOBOM
IIOJIO-CTH, XKEATOTO KOCTHOTO
Mo3ra. OOBSICHATE 3HAUYECHUE
COCTaBHBIX KOMIIOHEHTOB
KOCTHOM TKaHH!.BEBITOIHATE
1a00paTOPHBIE OMBITHI,

Pabota ¢ my-nsxom
«Cke-JIeT uenoBe-
Ka» DJNEeKTPOHHbBIE
TaOJIMIBI U IIAKATEI




CKeJleTa Mosi-CoB
KOHEYHOCTEM, BEpX-HEH U
HIKHEN KoHeuHO-cTel. JI.P.
5. «MccnenoBanue CTpoeHUs
IUIEYEBOI0 M0sCa»

(uxcupoBath. OMUCHIBATH C
MTOMOIIBIO UILTIOCTPA-1IUU B
y4eOHHUKE CTpOEHHUE
yepena.Ha3piBaTh oT€EIB]
ITO3BOHOYHHKA U YaCTH
1o3BoHKa.PackpeiBaTh 3HaUEHUE
yactell mo-3BoHKa. OOBACHATH
CBSI3b MEXKIY CTPOSCHUEM H
(GyHKIHMSIMU TTO3BOHOYHHKA,
rpya-

HOM KjeTku. Ha3eIBaTh yacTu
CBOOOIHBIX KOHEY-HOCTENH U
IOSICOB

KoHeyHocTel. ONMuchIBaTh ¢
MTOMOIIBIO WILTIOCTpA-IUi B
y4eOHUKE CTPOCHHUE CKeIeTa
KOHEYHOCTEH. PackpbiBaTh
NPUYUHY PA3THUUS B CTPOCHHUH
Mosica HUKHUX KOHEYHO-CTEH y
MY)KYUH W KCHIIUH. BEISBISITH
O0COOCHHOCTH CTPOCHHUS CKeeTa
KOHEUHOCTEH B X0 HaOJII0-
JICHUS] HATYPaJIbHBIX OOHEKTOB

MpimeuHast
cuctema. CtpoeHue
1 QYHKIUU MBIIIIII.
PabGoTa mpImn

Ornopa u 1BUKEHUE.
OnopHo-/BUTaTeNbHAs
cucreMa. MeTobl u3ydeHus
KHUBBIX OPTraHU3MOB:
Ha0JII0/IeHuE, U3MEPEHUE,

PackpbITh CBA3B
GYHKIIUY U
CTPOEHHSI, a TAKKE
pa3Iuyui Mexay
IIAIKUMU U

PackpeiBaTh cBsI3b QyHKLIUU U
CTpOE-HUs Ha IIpUMepe
pa3Inuui Mexay TIIaJKUMHU U
CKEJIETHBIMU MBILILIAMY,
MHMHMYECKUMU U )KEBATEIbHBIMU

Mukpockon

U poOBO,
MUKpOMperna-paThl
MBILIEY-HOHN TKaHU.
DNEeKTPOHHBIE

aKcrepuMeHT. [IpakTudeckast | CKeIEeTHBIMU MbIamMu. OnuchIBaTh C tabmupl. Hudposas
pabora: «M3yuyeHue MBIIIIA-MU MIOMOIIBIO WIITKOCTpa-LIUi B nabopaTopusl 1o
pacroa0ke-HUs MBIIII 4eJI0BEKA. yueOHUKE CTPOCHUE CKeNeTHOH | GU3MO0I0-TUH (JIaTUUK
TOJIOBB» MBIIIIBI. cCHIIOMED)

CrpoeHue TpaHcnopT BelIeCTB. N3yuuts OnpenensTb NOHATHS: Muxkpockon




CEeplIEYHO-
COCYIHCTOM
CUCTEMBI

Buytpennsisa cpena op-
ranydsma, 3Ha4ceHHe €
nocrosiHcTBa. KpoBeHocHas
U uMpaTryecKas CUCTEMBI.
Kposs. JIumpa. Meroap
M3YYEHUS KUBBIX
OpraHU3MOB: Ha-0JII0/IeHNE,
U3MEpPEHUE, IKCIIEPUMEHT.
JlaGopaTtopHnas pabora 6.
«CpaBHEHHE KPOBH UY€JIOBEKA
C KPOBBIO JIATYIIKH)»

BHYTPEHHIOIO Cpeay
Oopranusma
YyeJnoBeKa, eé
CTPOEHHUE, COCTAB U

byHKIHH.

«TOMEOCTa3y», «popMeHHbIE
AJIEMEHTHI KPOBUY, «IUIA3May,
«aHTUTEH», «AHTUTEIION.
OOBSCHATD CBSI3b MEXKTY
TKaHEBOM JKMJIKOCTBIO, JIMM (O
U IIJIa3MOM KPOBU B OpraHu3Me.
OnuceiBath GyHKINN
kpoBu.Ha3piBaTh pyHKINN
SPUTPOLIUTOB, TPOMOOIIUTOB,
neikouuToB. ONKUCHIBAaTh BKJIAJ
PYCCKOM HayKH B pa3BUTHE
MeTuIUHBL. OTIHCHIBATS C
MOMOIIBIO WILTIOCTPa-1Uil B
y4eOHHUKe Tpoliecc CBEPTHIBA-
HUS KPOBU U (HarouuTos.
BeImonHATE 1abopaTopHbIC
HaOII0-CHHSI C TOMOUIBIO
MHUKpOCKOIIa, (PUKCUPOBATh
pe3yabTaThl HAOI01e-HUi,
nenathb BbiBoIbL. CoOMI0AaTh
npaBuiIa paboThl B KaOU-HETe,
oOpaiiieHus ¢ 1a60paTOpHBIM
000pyoBaHHEM

Muxkpockorn
U poBOIA,
MUKpOTpena-paTsl

JIBrKeHNE KpOBH
10 COCy/1aM.

TpancnopT BemeCTs.
KpoBenocHas u numda-
TH4YECKasd cucteMbl. Kpo-
BSIHOE JaBJICHHUE U IYJIbC.
MeTonapl H3y4eHus )KUBBIX
OpPraHU3MOB: Ha0JIIOICHHUE,
U3MEpEHUE, IKCIIEPUMEHT.
[IpakTuyeckas padora
2.«Onpenenenune YCC,
CKOpPOCTH KPOBOTOKAY,

N3yunTh NpU4MHbI
JBUKEHUS KPOBH 110
COCyAaM.

OmnuceIBaTh C IOMOIIBIO
WITIOCTpa-Iui B yueOHMKe
CTPOEHHE CEPALIA U IIPOLECC
CEpAECYHBIX

cokpatieHnil. CpaBHUBaTh BUJIbI
KPOBEHOCHBIX CO-CYJIOB MEKIY
co00i1.OnuckIBaTh CTPOCHUE
KpPYroB KpPOBO-0OpaIeHusl.
[TonnMmare paznuune B
WCII0JIb30BAa-HUU

Hudposas
nabopaTopus 1o

¢buznono-run (IaT4uK

4Ce)




3. «MccnenoBanue pe-
(IIeKTOPHOTO IPUTOKA KPOBH
K MBILIIAM, BKJIFOUYUBLIIMMCS
B paboTy»

JI/p 7. «Onpeneneuue
MHUHYTHOTO 00b&Ma
KpOBOOOpaIieHus
KOCBEHHBIM METOJIOM B
HOKOE U 1ociie pusnueckon
Harpysku» M3mepenue
apTepUanbHOTO JIaBJICHUS.
Ornpenenenue
CHCTOJINYECKOTO U
MHUHYTHOTO 00BbEMOB KPOBHU
pacyeTHbIM METOJIOM

IIPWJIAraTeIbHOrO «apTepualb-
HBI» NPUMEHUTENBHO K BUAY
KpPOBH U K COCyJaM

Peryisanus
KpOBOOOpaIeHUs
[IpenynpexncHue
3aboseBaHui

cepALa ¥ COCY/OB.

Kpoenocnas u numda-
TUYeCKasi cucTeMbl. Bpen
TabakokypeHus. MeToabl
U3YUYCHHUS JKUBBIX
OpPTaHU3MOB: Ha-0JIFO/ICHUE,
U3MEpEeHHue, IKCIIEPUMEHT
[IpakTuueckas pabora 4.
«JlokazaTenbpCcTBO Bpeaa
TabaKOKYpPEHUS»

N3yuuts paboty
cepAua ot ¢puznye-
CKUX HArpy3o0K H
BIIMSIHUSA
HETaTHUBHBIX
¢bakTopoB
OKpYKaro-1ei
cpezsl

PackpsiBaTh noHATHS:
«TPEHUPOBOY-HBIN YPDHEKT,
«pyHKIIMOHANTBHAS TPO0aY,
«JIaBAIIAs TIOBSI3KAY, KTYT»
OOBACHATH BAXKHOCTD
CUCTeMaTh4e-CKUX (PU3nuecKux
Harpy3oK JiJisi HOp-MaJIbHOT'O
cocTtosHMs cepaua.Pasnuuate
MPU3HAKU Pa3JIUYHBIX BU-0B
KpOBOTEUEHU . AHATU3UPOBATh
1 060011aTh HHGOP-MALIUIO O
MIOBPEXKICHUSIX OPTaHOB
KPOBEHOCHOM CHCTEMBI 1
npuémax OKazaHus IEepBOU
TTOMOIIIH B XOI€ MPOJAOKEHUS
paboThI HAJl TOTOBBIM MPOEKTOM
«Kypcel nepBoit moMony 1ist
IIKOJIbHUKOBY

[udposas
nabopaTopusi 1Mo

¢buznono-run
(apTepuaiib-HOTO
JlaBJie-Hus)




O06o0menue
Bnusiaue ¢puznye-
CKHMX YIpPa)KHCHUH
Ha CepJIeYHO-COCY-
TUCTYIO CUCTEMY

VYkpenneHue 370pOBbS.
Bnusiaue ¢puznyeckux
yIpaKHEHUH Ha OPTraHbl U
CHCTEMBI OpraHoB. MeTo bl
U3YUYCHUS JKUBBIX
OpPraHU3MOB: HAOJIOJICHHE,
U3MEPEHUE, IKCI-PUMECHT.
[IpakTuyeckas padora 5.
«DyHKIIMOHATIBHAS CeP-
JIEYHO-COCYIUCTAs TPOOa»

Bocnuranue 6epex-
HOT'O OTHOIIEHUS K
CBOEMY 3JI0POBBIO,
IMPUBUTHUC UHTCPECA
K U3YUCHHIO
npeaMera

Pa3znuyath npu3Haku pa3nuyHbIX
BH-7IOB

KpoBOTe4YEeHHI. ONIMCHIBATH C
IMOMOIIBIO WJUIKOCTpa-LUUNA B
yueOHHKE MEpPbI OKa3aHUs
MEPBOIA TOMOIIH B 3aBUCUMOCTH
OT BUJA

KPOBOTEUYCHHS. BBIOIHATE OMBIT
— OpaTh (QYHKIHO-HAJIBHYIO
poOy; pUKCHpPOBATH pe-
3yJbTaThl; MPOBOJIUTH
BBIUMCIICHHSI U JICJIATh OIICHKY
COCTOSIHUS Cep/iia 1o
pesynbratam ombita. CooronaTh
npaBuia paboThl B KaOHU-HETE,
oOparieHus ¢ 1ab0paTOPHBIM
000pynOBaHUEM.
AmnanuzupoBath 1 000011aTh
UH(OP-MAIHUIO O TOBPEKIACHUSIX
OpPraHoB KPOBEHOCHOW CUCTEMBI
U Ipu€Max OKa3aHUs NepBOU
TTOMOIITA B XOJI€ TIPOJIOTKCHHUS
paboTHI HA/I TOTOBBIM MTPOEKTOM
«Kypcsl nepBoit momony AJis
HIKOJIEHUKOB)

Hudposas
nabopaTopHs 1o

¢$bu3noI0-TUH (JATIUK
YUCC u apre-
PHAIBHOTO JIaBJICHUS

Crpoenue u
(GYHKIIUN OpraHoB
AbIXaHUA

Hpixanue. [{pixatenbHas
cuctema. ['a3000meH B
NETKUX U TKaHAX. MeTo-1bl
W3YYEHUS KUBBIX Op-
TaHU3MOB: HaOJIIOJICHHE,
U3MEepeHHe, dKCIepH-
menT.JlabopaTopHas pabora
8. «CocraB BIILIXa€MOT0 H

N3yunts cTpOeHHE
JIETKUX U MEXaHU3M
razoooMeHa.

OnuceIBaTh CTPOSHUE JIETKUX
yeso-Beka. OObICHITE
MIPEUMYIIECTBA aJTbBEOJIIPHOTO
CTpOEHHS JIETKUX 110 CPABHEHUIO
CO CTPOCHHUEM JIETKUX Y
MIpeICTaBUTENEH APYTUX
KJIACCOB IT0-3BOHOYHBIX
KUBOTHBIX.PacKpbIBaTh poiib

Hudposas
nabopaTopusl 1o

9KOJIOTHHU (AATYUK
OKH-CH YIJIepo/a,
KHCIIOpO/Ia,
BIIQXKHOCTH)




BBIIBIXa€MOI'0O BO3AyXa»

reMoryiobnHa B ra-3000MeHe.
BrImonsaTe 1abopaTopHbIi
OTIBIT, JIe-JIaTh BHIBO/I 1O
pesyabTaram onbita.ColtoaaTh
npaBuia paboThl B KaOU-HETE,
oOparieHus ¢ 1abopaTOPHBIM
00opyI0BaHUEM

10

Jp1xarenbHbIe BU-
keHus bosesHu
OpraHoOB JbIXaHUS

Hpixanue. [{pixarenbHas
cuctema. Bpen tabaxo-
KypeHus. MeTobl u3y-ueHust
JKUBBIX OPTraHU3-MOB:
HaOJII0ZICHUE, U3-MEPEHHE,
skcriepuMenT. JlabopaTopHas
pabora 9. «JIpIxaTenbHbIC
JIBUKCHUSI

10.«M3mepenne o0bema
TPYAHOM KJIETKH Yy YeJoBeKa
TIPH JTBIXAHUI

11.«Kak npoBepuTh
caTypanuio B JOMAITHUX
ycnoBusix» Perymsmus
nbixanud. ['urnena opranon
npixa-Husl. 3aboneBaHus
Opra-HOB JIBIXaHHS U UX
npenynpexnenue. Mu-
dekinonnbie 3a00I€BaHUS U
MepbI UX MPODUTAKTUKH.
Bpen tabakokypeHnusi.
[TpakTryeckas padora 6.
«OmnpenenenHue 3arbl-
JIEHHOCTHU BO3/yXa»

Cdopmuposats 3Ha-
HHS O MEXAHU3ME
IIBI-XaTENbHBIX
JIBYKCHUH,
pa3BHUBAThH MMOHSITHE
«ra3zo000MeH.

OnwuceiBaTh GyHKIUN
nradparmer. HazeiBaTe oprassi,
y4YacTBYIOIIHE B IpoIiecce
JIbIXaHUs1. BBITOTHSATH
71a00paTOPHBIN OMBIT HA TOTOBOM
(MM M3TOTOBJICHHOMW Camo-
CTOATEIbHO) MOJIEIH,
HaOJIFO/1aTh TPOUCXOISIIHEC
SIBJICHUS M OITUCHI-BaTh
IPOIIECCHI BJIOXA U
BeI0xa.CoOt01aTh MpaBuia
paboTHI B KaOu-HETE,
oOparieHus ¢ 1ab0paTOPHBIM
obopynoBanueM PackpriBaTh
MOHATHUE «KU3HEHHAs! EMKOCTh
HErKux».OOBSICHATH CYTh
OIACHOCTH 3a00Jie-BaHus
T'PUIIIOM, TYOEpKYIE30M JIET-
KHX, pakoM Jiérkux. Ha3piBath
(bakTophl, CIOCOOCTBYIO-1ITHE
3apayKEHUI0 TYOEPKYIJIE30M JIET-
kux.HasbIBaTh Mepsl,
CHIDKAIOIINE BEPO-ITHOCTh
3apaxeHUs 0OJIC3HIMH,
nepeaBaeMbIMH Yepe3
BO31yX.PackpbIBaTh criocod

[udposas
nmabopaTopusi 1o

¢buznono-ruu (1aTInK
YaCTOTHI JIbI-XaHUSI)
[udposas
nmabopaTopusl 1Mo
9KOJIOTMHU (AATYUK
OKH-CH yTJIepoa)
nabopaTopusi 1Mo
($bu3noI0-TUH (JATIUK
JaCTOTHI Jbl-

XaHU)




WCIIOB30BaHusl (urrooporpaduu
JUTSL TUATHOCTHKY TTATOT€HHBIX
u3MeHeHu# B NErkux.O0bsACHATh
B2KHOCTH TUTUCHBI MIOME-TIEHU N
U JIbIXaTeIbHONW TMMHACTUKHU IS
310poBbs YenoBeka.[lpoBoauTh
OTIBIT, PUKCUPOBATH pe-
3yJIbTATHI M JIEJIaTh BBIBOJ TIO pe-
3ynbraram ombita. Cobnoaath
npaBuia paboThl B KaOU-HETE,
oOpareHus ¢ 1abopaTopHbIM
000pyI0BaHEM

11 | OOmeH BewiecTs. [Tutanue. [Inmesape-Hue. N3yunTts 3HaUEHUE Onpenenars NoHATHE ONEKTPOHHBIE
[Intanue. [InmeBapurenpHas cucreMa. | U CTPOCHUE «mumieBape-auey. ONUCckIBaTh C | TAOJIUIBI U TIAKATHI.
[InmeBapenue MeTtoapl n3yde-Hus KUBBIX | pa3JU4HBIX OPraHOB IIOMOUIbIO WILIKO-CTpaluil B [Mudposas

OpPraHU3MOB: HaOJIIOJCHHUE, nuuieBape-Husl. y4eOHHKE CTPOEHHE ITH- 71a00paTopHst 1o
U3Mepe-HUe, IKCIIEPUMEHT. 11€BAPUTEIIBHON CUCTEMBI. sKkosioruu (naruuk pH)
[IpakTuyeckas pabdora 7. HasbiBaTh QyHKIIMYU pa3InYHBIX
«Ornpenenenue MecTo- opra-HOB
IIOJIOXKEHUS CIIIOHHBIX nunesapenus. HaspiBats MecTa
KEIE3» BIIAJICHUSI TAIIEBA-PUTENBHBIX
JKeJE3 B MUILEBAPUTENb-HBIN
TPAKT.BBINOIHATE OMBIT,
CPaBHUBATH pe-3yJIbTATHI
HaOJII0/IEHUS C ONMCAHHEM B
yuyeOHHUKE
12 | IlumeBapeHue B IIuranue. Iumesape-nue. PackpsiBath PackpbiBaTh QyHKIIHH [Mudposas

POTOBOM MOJOCTH.
Jp 8
«Pacmenienue
BEILECTB B POTOBOU
MOJIOCTH

[InmeBapurenpHas cucreMa.

MeTo/1p1 N3yde-Hus KUBBIX
OpraHWU3MOB: HAOJIIOICHHE,
U3Mepe-HHe, IKCIIEPUMEHT.
JlaboparopHas pabora 12.
W3y4enne KMCIOTHO-

(GYHKIIMH CIIOHBI U
JKEIIYJ0YHO-TO COKa
JUIs Tporiecca
NUIIEBapeHUs

citoHbL. ONU-ChIBAaTh CTPOCHHE
JKEIyIOYHOU cTeH-KU. Ha3piBath
AKTUBHBIC BEIIECTBA,
JEUCTBYIOLIME HA MUIIEBOX
KOMOK B JKEIyAKE, U UX
¢byHKIIUU. BRINONTHATH

naboparopust 1o
AKOJIOTHH (AATYUK

pH))




HIEJI0OYHOro OaaHca
MUIIEBBIX MPOTYKTOBY

13. «/leticTBue ¢pepmMeHTOB
CJIFOHBI HA KpaxMai,

14. «/leticTBue ¢pepMeHTOB
KEITYJ0YHOTO COKa Ha OCJIKU

71a00paTOPHBIE OTIBITHI,
HaO0JII01aTh TPOUCXOSIINE
SIBJICHUSI U IeTIaTh BBIBOJI 1O
pe3yibTaram Ha-

omroneHuit. CoOronaTh mpaBuiia
paboThI B KaOu-

HeTe, 00palIeHus ¢
1a00paTopHBIM 000pYIOBAHUEM

13 | OOMmeH BemecTB 1 | PanimoHabHOE IUTaHUE. YcTaHOBUTE Onpenensatb NOHATUSA Hudposas
DHEPIuu . Hopwmsl 1 pexxum nuTta-Hus. | 3aBUCH-MOCTb «OCHOBHOU 00OMEH», «00Iunit nabopaTopHs 1o
Burtamunbt MeTonabl u3y4eHus KUBbIX MEXAY TUIIOM oOMeHn».CpaBHUBATh OpraHu3M | QU3UOJIO-TUH (JaTYUK

OpraHU3MOB: HAOJIIOICHHE, JIeSATETLHOCTH YeJIo- B3pPOCIIOTO B peOEHKA 110 YaCTOTHI JIbI-XaHMUS,
n3mepenue. [Ipakruueckas BEKa U HOpMaMHU MOKa3aTesIsIM OCHOBHOT'O 4cCc,
pabora 8. «Onpenenenue MU-TaHUs, Yepe3 obmeHa.OOBACHIATH apTepuaIbHO-TO
TPEHUPOBAHHOCTH OCHOB-HbIE 3aBUCUMOCTb MEXIY TU-TIOM JTABJICHMS)
opraHu3ma 1o MIOHSITHUS: NesTeILHOCTH YeJIOBEKa U HOP-
GbyHKIIMOHATBHOU TTPOOE» «OCHOBHOW 0OMEH», Mamu nutanus. [IpoBoauthb
«o0muit oOMeH». OIICHUBAHUE TPEHUPO-BAHHOCTHU
opraHu3ma ¢ OMOIIbIO
(yHKIMOHATBLHOH MPOOHI,
(uKcUpO-BaTh Pe3yabTaThl U
JieaTh BBIBOJI, CPABHUBAS
SKCHEPUMEHTAIIbHbBIE JaHHBIE C
STaJIOHHBIMU
14 | Ponb koXxu B Ponb koxu B TEpMOpery- PackpbiBath poiib Knaccuduiuposats npuanHbI [udposas

TEPMO-PETYJIALUU

Jsnd. 3aKaJuBaHue.
Oka3zaHue nepBoi No-MOUTU
IIpu TCIUIOBOM MU COJTHCYHOM
yaapax

JL.P 15. «Onpenenenne
KOYKHO-COCYAMCTON peakinu
(meTon nepmorpaduszma)y»

KO-H B
TEPMOPETYJIA-LIUH.
OrnuceiBaTh
IIPUEMBI IIEPBOH 110~
MOIIY NPH
TEIJIOBOM U
COJIHEYHOM yJiape.

3a00-neBaHuil Koxxu. Ha3piBathb
IpU3HAKU 0Kora, 00MOpo-
XKeHus Koku. ONUChIBaTh MEPHI,
IpUMEHsIEMbIE ITPU 0KOTax,
obmoposkeHnsx. OnruchIBaTh
CHUMIITOMBI CTPUTYLIETO JIUIIAs,
yecoTku.Ha3biBaTe Mephl
npo(UIAKTUKY UH-(DEKIIMOHHBIX

naboparopust 1o
(buU3M0NI0-TUH AATYUK
TeMIIepaTyphl U
BIIQXKHOCTH)




KOXHBIX

3aboneBaHuid. OnpeaensaTh
MOHSTHE «TEPMOPETYJISA-IUS».
OnuceIBaTh CBOMCTBA KOXKH,
MTO3BOJISIFOIINE €H BBITOTHSTD
yHK-

LHI0 OpraHa TePMOPETYIISIIIHH.
PackpeiBars 3HaueHUE
3aKaJIMBaHUS JUIsl OpraHu3Ma
.OnuceIBaTh BUALI
3aKaMBAIOIIUX TPOIIEYP.
HaspiBaTh npU3HaKu TEIIIOBOTO
yla-pa, COTHEYHOTO
ynapa.OnuceiBaTh NPUEMBI
TIePBOIi TOMOIIY MPHU TETLIOBOM
ylape, COJIHEYHOM
ynape.AHaTu3upOBaTh U
000061aTh HHPOP-MALIUIO O
HapyUICHUSIX TEPMOPETYJIIS-1UH,
MOBPEXKACHUSIX KOXKU U TTPUEMAX
OKa3aHMs NePBOM MOMOIIH B
X0/JIe 3aBepIlieHusl pabOThI HaJl
npoekToM «Kypchl nepBoii
TTOMOIIH JIJIS1 IKOJIbHUKOB

15

ABTOHOMHBIN
OT/IeJI HEPBHOM
CHCTEMEI.
Heliporymopansna
sl pEeryJIsILus.
CoMaThdecKui 1
BereTaTUBHBIN
OT/I€JIbl HEPBHOM
CHCTEMBI

HeliporymopanbHas pe-
TYJISIUS TPOIIECCOB
KU3HEJEATEIIBHOCTH Op-
raHu3Ma.

JlaGopatopHas pabora 16.
«O11eHKa BereTaTuBHON
PEaKTUBHOCTH aBTOHOMHOMN
HEPBHOM CUCTEMBI

N3yuuts cTpoeHuE
Y 3HAYCHHE
aBTOHOM-HOU

HEPBHOU CUCTE-MBI.

HaspiBaTh 0cobeHHOCTH paboThI
aB-TOHOMHOTI'O OT/IE€JIa HEPBHOM
cucre-Mbl. Paznuuats ¢
MTOMOLIBIO WILTIOCTPALMU B
y4yeOHUKE CUMITaTUYECKUH U
rapa-CUMIaTUYECKU I
MIO/I0T/AEIBI aBTO-HOMHOTO
OT/ieJIa HEPBHOM CUCTEMBI MO
0COOEHHOCTSIM

[udposas
naboparopust 1o

(bU3HOI0-TUH JATUYUK
apTepUaNBbHO-TO
JaBieHus (ITyJbCca)




crpoenus.Paznuuath
MMapacUMIIaTUYECKUN U
CHUMIIaTUYECKUI TOAOTAENBI 110
0C0-OCHHOCTSIM BITUSIHUS Ha
BHYTpeHHUE opranbl. O0bICHATH
Ha IPUMEPE peakLiu Ha CTPECC
COINIACOBAHHOCTh PAa0OTHI JKENE3
BHYTPEHHEHN CEKpPELUH U OTJe-
JIOB HEPBHOU CUCTEMBI,
paznuuue

MEXKy HEpBHOW U T'yMOpPaJIbHOU
pe-ryisnuei mo oomemy
XapakTepy BO3/JecTBUS Ha
OpraHu3M. BBINOJIHATE OMBIT,
HaOJI0AAaTh IPOUC-XOASIIHE
IIPOLIECCH] U CPAaBHUBATH
MIOJTyYEHHBIE PE3YJIbTaThl OIbITA
C 0’HU/1a€MbIMH (OIIMCAHHBIMU B
TEKCTe y4eOHHKA)




Beenenue — 2u.
P.1. Opranuszm — 19 u.

Tematuueckoe IIJTaHUPOBAHUC B 9 xnacce

P.2. Bun. Ilonynauusa. OBomronus BUaOB — 13 4.
P.3. Mecto yenoBeka B CUCTEME OpPraHMYe€CKOro mupa. — 12 4.
P.4. buonenos. Dxocucrema - 144

P.5. buocdepa — 7 u.
O606menue — 1 4.

Ne | Tema Coneprxanue [leneBast yctanoBka | Konuu | OcHOBHBIE BUJIBI AesiTeNbHOCTH | Vcnionb3oBaHue

1/ ypoKa €CTBO | OOydJaroImmxcs Ha YPOKe/BHEY- 00opoToBaHus

it YacOB | POYHOM 3aHSTHUHU

1 | PazmHOXeHUE U ['maBHBIC CBOMiCTBaA pac- Yriyouts u 2 Beigensats u 06001aTh [{udpoBoii MUKPOCKOIT

pa3BUTHE
OpraHU3MOB.
PacturennHbIi
OpraHu3M
JKuBoTHBII opra-
HM3M H €ro
0COOEH-HOCTH.

TEHHIA: aBTOTPO(HOCTH,
HECIOCOOHOCTh K aKTHB-
HOMY TEPEIBIKCHUIO,
pa3MelIeHIe OCHOBHBIX
4acTeil — KOpHs U 1mo-0era
— B JIBYX pa3HBIX Cpeax.
Oco0eHHOCTH pacTUTETHHOU
KJICTKU: TIPHHA]IC)KHOCTD K
9y-KapuoTaM, HaJln4ue Kiie-
TOYHOM CTEHKH, MIACTU]] U
KPYIHBIX BaKyOJI€ei.
Crioco0ObI pa3MHOKEHHUS
pacTeHui: MOJOBOE U
6ecnionoe. OCO6EHHO-CTH
MIOJIOBOTO Pa3MHO-

sxeHus. Tumbl 6ecronoro pas-
MHOJKEHUSI: BETeTaTUB-HOE,
CIIOpaMH, JIEJICHU-eM KIIETKU
HagBoe OcoOeHHOCTH

0000111aTh
CYIIIECTBCHHBIC
MIPU-3HAKH
pacTeHuil u
pacTUTENIbHOM
KJIETKH.

Boimenuts u 0000-
IUTh
CYIIIECTBEHHBIE
MPU3HAKU CTPOSHUS
Y TIPOIIECCOB
JKU3HEIe-
STENHHOCTH
JKUBOTHBIX

CYIIECTBEH-HbIE PU3HAKH
pacTeHuil U pacTU-TEIBHON
KJIETKU. XapaKTepu30BaTh
0COOEHHOCTH TPO-11ECCOB
KU3ZHEJEATEIIbHOCTH PacTe-HUM:
MMATAHUS, IbIXaHusl, POTOCHHTE-
3a, pa3MHOkeHus.CpaBHUBATh
3HaYEHUE MOJI0BOT0 U 0ECIoIoro
CIOCcO00B Pa3sMHOKEHHUS
pacTeHul, AeNaTh BBIBOJBI HA
OCHOBE cpaBHEHUS.OOBICHSITH
POJIb Pa3IUYHBIX pacTe-HUMN B
KU3HH YeJIOBEKa.

[IpuBOIUTE MpUMEPHI
WCII0JIb30Ba-HUS YEJIOBEKOM
Pa3HBIX CIIOCOOOB Pa3MHOKEHHS
pacTeHui B XO3SIMCTBE U B
npupoae Beiaensats u 06001maTh
CYIIECTBEH-HbIE TPU3HAKH

Y TOTOBBIC MH-
KpoTpernapa-Thbl,
nabopa-TopHOe 000-
pyIOBaHUE TSI IPUTO-
TOBJICHHS] BDEMECHHBIX
MHUKPOTIPENapaToB
Brnaxnble mpenapatbl
KUBOTHBIX Pa3IMYHBIX
TUTIOB




’KHBOTHBIX OPTaHH3MOB:
MMPpUHAA-JICKHOCTDb K
JyKapuoTam,
reTepoTpOoHOCTD,
CIIOCOOHOCTH K aKTUBHO-MY
NepeABIKEHHIO, 3a-00Ta 0
HOTOMCTBE, IT0-CTPOHKa
Ky (THE3T, HOP).
Jlenenue KUBOT-HBIX MO
croco6aM 100bI-BaHUS
UL PACTUTENb-HOSIHBIC,
XUIIHBIC, IMA-PASUTUYCCKUC,
HaJaJIbIIUKH, BCESTHBIC

CTPOEHUS U MPOLEC-COB
KHUBHCACATCIIbHOCTHU
*UBOTHBIX.Habmonats u
OIIMChIBATh IOBCACHUC
XKUBOTHBIX.HazbIBaTh
KOHKPETHBIE IIPUMEPEI
Pa3IUYHBIX JUKUX )KUBOTHBIX U
Hau-00Jiee pacrpocTpaHEHHBIX
JIOMaIll-HUX
KUBOTHBIX.OOBSICHITH POJTH
Pa3JINYHBIX )KUBOT-HBIX B )KU3HU
YeJI0BeKa. XapaKTepu30BaTh
crocoObl MUTaHUs, pacceIeHus,
nepexuBaHus Hebaro-
HPUATHBIX YCIOBUHN U
HOCTpOfIKH KU-JIuil ) KUBOTHBIMHA

ODKOJIOTHYECKUE
(bakTopbl U UX
JICICTBUE Ha

Cpenbl )KU3HU OpraHUu3-MOB
Ha 3emiie: BoaHal,
MIOYBEHHAs, OPraHU3-MCHHASI.

JlaTth
XapaKTEPUCTUKY
OCHOBHBIM Cpe€llaMm

BoiaensaTe u XxapakTepu3oBaTh
CyIlle-CTBEHHBIE ITPU3HAKHU CPEJL
KU3HU Ha 3emiie. Ha3piBaTh

Hudposas
nabopaTopus 1Mo

3KOJIOTHH (I[aT‘II/IK

OpTaHu3M. VY CIIOBHS )KU3HU OPTaHU3MOB | KHU3HH XapaKTepHbIC IPU3HAKA MYT-HOCTH, BJIaXK-
B Pa3HBIX Cpeax. OpraHu3MoB — oOuTaresnen 3Tux | HoctH, pH, yr-
Dxosiorudeckue GakTophbl: cpel )KU3HU. XapaKTepU30BaATh JIEKUCJIOTO Ta-3a U
abuoTHuue-ckue, 4epThl MPUCTIOCO0-ICHHOCTH KHCJIOPO/a)
OMOTHYECKHUE U OpPTaHU3MOB K CpeJie UX
AHTPOIIOT€HHbIE HA3EMHO- obutanus. Pacro3sHaBate u
BO3/ylIHAs, XapaKTepu30BaTh
9KOJIOTHYECKHE (PaKTOPBI CpeJibl
Bnusiaue O06o01eHue panee u3y- BbIsIBUTH OCHOBHBIE Briaenars u xapakTepu3oBaTh Hudposas
MPUPOJHBIX yeHHoro mMatepuana. Ot- HKOJIOTHYECKUE HPU-YHUHBI SKOJIOTHYECKUX nabopaTopusl 1o
¢dakTopoB Ha HOILIEHHUE YeJI0BeKa K npo6sieMbl Ouocde- npo6iem B 6uocdepe. AKOJIOTHH (AaTYUK
OpraHu3M HpUpPOJIe B UCTOPUU Ue- pol. [IpoBecTu IIporuo3upoBaTh MO-CIEACTBUS | BIaX-HOCTH, yIie-
YeloBeKa. noseuecTBa. [Ipo0iembl OILICHKY KauecTBa WCTOIICHUS TIPUPOTHBIX KHCJIOTO Ta3a

orochepsl: UCTOIIEHUE

OKpY’Karo-11en

PECYpPCOB M COKpAICHHUS

1 KHCJIOPOJIa)




NPUPOHBIX PECYPCOB,
3arpsi3HEeHUE, COKpale-Hue
OMOJIOTHYECKOTO
pazHooOpasusi. Pemie-aue
9KOJIOTUYECKUX MPOOIIEM
O6uocdepsl: panoHaIbHOE
UCTIOJIb-30BaHKUE PECYPCOB,
OXpaHa MPUPOJIbI, BCce-0011Iee
9KOJIOTUYECKOE 00pa3oBaHue
Hacele-Husl.

JlaGopaTopHnas pabota
«O11eHKa KayecTBa
OKPYKaIoIIeH Cpeb»

CpEIIBI.

OHOJI0rN4e-CKOTO
pasznooOpaszus.O6cyxaaTh Ha
KOHKPETHBIX MpUMe-pax
HKOJIOTUYECKHE TPOOIIEMBI CBOE-
ro perruona u 6uocdepsl B
enoM. ApryMeHTHPOBaTh
HE00XO0IMMOCTD 3aIUThI
OKpY>Karollen Cpeibl,
COOIOACHHUSI TTPABUI
OTHOUIEHUS K )KUBOWU U HE)KUBOU
npupoae. BoIABIATE U OLIEHUBATH
CTCTICHb 3a-TPSI3HCHUS
nomenieHuit. DUKcupoBaTh
pe3yibTaThl HAOIIOIe-HUM 1
nenath BbIBoIbL. COOMI0AATh
npaBuia paboTel B KaOU-HETE,
oOpareHus ¢ J1abopaTopHbIM
000pyI0BaHEM




BBenenne — 1u.

TemaTtnueckoe mmanupoBanue B 10 kiacce

P.1. Ilonxomapl K M3y4EeHUIO OHOJIOTHH — 2 4.
P.2. Crpoenue u ¢pyHkimn kietkn. Pasmaoxenne u pa3sutue — 16 u.
P.3. OcHOBHBIEC 3aKOHOMEPHOCTH HaciaeACTBEHHOCTH — 10 4.

P.4. OcHOBHBIE 3aKOHOMEPHOCTH U3MEHUUBOCTH - 4 4

O0600muienue — 1 4.

Ne | Tema Conepxanue LeneBas yctanoBka | Konuu | OcHOBHbIE BUIBI iedaTenbHOCTH | Mcnonib3oBanue
1/ ypoka €CTBO | 0OyYalomuXcsl HAa YPOKE/BHEY- 000poI0OBaHUS
1 4acoOB | pOYHOM 3aHSATHH
1 | benku. Ctpoenue | JI. p. 1. Poib pepmenToB B BeisicHuTh ycnoBus | 2 OmnpenenstoT aKTUBHOCTS Iie- JlaT4uK on -THYECKOM
0eIKOBBIX MOJIEKYH | KieTke JlabopaTopHas aK-THBHOCTH POKCHIA3bI CIIOHBI, U3ME-PSAIOT | TUIOTHOCTH
pabota 2 «3yuyenue bepmMeHToB ONTHUYE-CKYIO MIOTHOCTD
(epMEHTAaTUB-HON AKTUBHO- pacTBOpOM
CTH CIIFOHBD)
2 | HyknenHoBbIC JlaboparopHas padota 3. [TosyuuTs npenapar | 1 [Ipurorosnenue romorenara 00- | Jlaruux pH
KHCIIOTBHI. «Bbienenre u o4ncTKa ounmiennoi JTHK pasia, oopa-60Tka aerep-
Anenosunrpudocd | JAHK u3 knetok pac-reHuii» TE€HTaMH, OCA-KICHUE
OpHast KHCIIoTa HYKJICOIIPOTE-U0B, OUMCTKA
JIHK
3 | Crpoenue knerok | JI. p. 4. CTpoeHHE KIETOK HaGnronate 1 [IpuroroBnenne MUKponpena- Mukpockor, Habop

3YKApHUOT.
[MuTommazma.
[Tna3marnueckas
MeMOpaHa.

AYKApHUOT: PACTCHHU,
XKHUBOTHBIX, TpuooB. JI. p. 3.
JIBI>KeHME UTOTLTa3MbI
JlaGopatopHas pabota 5
«Ilimazmonn3 1 AemIa3mMoinuns
B PACTUTEIbHOM KJIETKE»
JlaGopaTtopHnas pabota 6
«BnusHMe oc-Moca Ha Typ-
TOPHOE COCTOSI-HUE KIIETOK)
JlaGopartopHas pabota 7

TJ1a3MOJIU3 U
JIeTIIIa3MOJIU3 B
KJIETKE

JlokazaTsb 3a-
BHCHMOCTbH Typropa
OT UHTEHCUBHO-CTU
OCMOTH-YECKUX
MIPO-1IECCOB
Boisicautsh posib
KYTUKY-JIbl U

pata, oOpa-00TKa peakTH-BamH,
paboTa ¢ MUKPOCKOIIOM
['oToBAaT npena-parsl, U3Mepsi-
10T 0OBEKTHI, paboTaloT C
JaTYNKOM, 00-pabaThIBaIOT
pe3ysIbTaThl OMbITA

ColuparoT yCTaHOBKY ISt
OTIbITa, pabOTa-IOT C TATYUKOM,
00pabaThIBatOT pe3ynbTaThl
OIIbITa

U1 TIpernapupo-BaHus
JlaT4uK BIQXKHOCTH
BO3yXa




«Cpasuenue nuddy3non-
HOI CIIOCOOHO-CTHU
KJICTOYHOU MEMOpaHbI U
KJIETOYHOI 000JIOUKH»

MpOOKH B 3aIIUTE OT
UCTIAPEHUS BOJBI C
MI0-BEPXHOCTH
KOpHEH U KIyOHen

dotocunres

VYpoxk No 2 «I"a-30BbIe
a¢dek-Tol poToCHHTE-32%
JlaGopaTtopHas pabora 8.
«Onpenenenue
MHTEHCUBHOCTH TpoIiecca
(UK-cauu yriaeKuc-Ioro
rasza KJeT-KaMH BOJOPOC-JIH
XJIOPEJLITBD»

Jlo3azaThb BHI-
JIeJICHUE KHC-
J0poJia U
MOTJIOIICHHE
YIJIEKUCIITOTO Ta3a
npu GOTOCUHTESE.
BreisiButh mpoiiecc
¢ukcauuu yr-
JIEKUCJIOTO ra3a
BOJHBIM PaCTEHUEM
o casury pH

Habmronarot ne-MoHCTalMOH-
HBIH OIIBIT, 3a-PUCOBBIBAIOT
CXEMY YCTaHOB-KH, GUKCUPYIOT
XOJ1 ¥ PE3YyJIbTA-ThI OIIBITA.
CoOuparoT ycTaHOBKY /7151
OIIBITA, U3MEPA-IOT II0KA3aTEIN
cpenbl, GUKCU-PYIOT U aHAJIH-
3UPYIOT pe-3yJIbTaThI

JlaTurku Kucioposa,
pH

DHepreTude-cKui
0OMEH B KJIETKE

JlaGopaTtopnast pabora 9.
«Bp1ieNIcHHE YTIIEKUCITIOTO
ra3a U TCIIJIOTHI
JPOXKEBBIMH KIIETKAMH TIPH
OpOXKEHUN»

[oxa3ats yr-
JICKUCIIOTO Ta3a u
TEIUIO-THI TIPH
CIIUP-TOBOM OpO-
KEHUU

CobuparoT ycTaHOBKY, pa-
00TarOT C 1aT-4YMKaMH, 00pa-
0aThIBAIOT PE-3yJIbTATHI OIBITA

JlaTuuk TeM-
neparypsl, pH

Crpoenue u
byHKIMHA
KJIETOYHOTO S]Ipa.
Muro3. Merio3

JlaGopatopHnas pabora 10.
«IIoBenenune XxpoMocoM Npu
MHUTOTHYECKOM JIEICHUH B
KJIETKaX pacTe-HU»
JlaGopatopHnas pabora 11.
«IIoBenenune XxpoMocoM Npu
MEHOTHUECKOM JIeICHUH B
KJIETKaX pacTEHUN»

Omnucartp u3-
MEHEHHUS
XPOMOCOM-HOT'O
armapara npu Mu-
TO3€ U MeHOo3¢e

[IpuroraBnuBarOT BpeMEHHbIE
MHKPOIIPEINaparsl, U3y4aroT UX
0J] MUKPOKCO-

oM, 00padaThIBAIOT pe-
3yJIbTaThl HAOIIOIEHUH

Mukpockor, Habop
MH-KpOIpenaparos,
Ha0op U1 penapupo-
BaHUA

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH.
IlepBblit 1 BTOpOU
3aKOHBI MeHnnens

JlaGopatopHas pabora 12
«BHemnee cTtpoenue 1no-
JUTEHHBIX XPOMOCOM KOMa-
POB-3BOHIIOB»
JlaGopatopHas pabora 13

Hayuurtscs
pacro3Ha-BaThb
benoTu-

MUYECKHe MPU3HAKU
Ha HaTYPaJIbHBIX

[TpuroraBiauBa-r0T BpeMEHHEIE
MUKpOTIpEnapaThl, U3y4arT UX
0JT MUKPOCKOITOM, 00paba-
TBHIBAIOT Pe-3yJIbTaThl Ha-

0110 IeHU I

Mukpockor, Habop
JUTS TIpeTIapUPOBAHHUS




«Omnpenenenue reHoTuna
IIJIOIOBOM MYILIKH
JIp030¢UIIBI IO PEHOTHITY»

npernaparax u
orpene-JsTh BO3-
MOYKHBIE Te-HOTHITBI
opra-Hu3Ma Io ero
dbeHoTumny

H3y4aroT mojg MUKpOCKOIIOM
MOCTOSIHHBIE MUKPOTIPEIIapaThl,
paboTarT C H300paKEHUSA-MH,
00pabaTbIBatOT Pe3yIbTATHI
HaOJIIONeHUIT




BBenenune — 1u.
P.1. [Ipuknanable HanpaBIeHUS U3yYEHUS HACIEICTBEHHOCTH U N3MEHUYMUBOCTH— 6 .
P.2. Dxonornyeckue 3akoHoMepHOCTU— 11 4.
P.3. Muxkpo- 1 Makpo3BOIIOIUS— 7 Y.

P.4. IlpouncxoxaeHue 1 UICTOPUIECKOE pa3BUTHE KU3HH Ha 3emiie. AHTpornorenes. MecTo yenoBeka B buocdepe- 8 u
O6o006uenue — 1 4.

TemaTnueckoe manupoBanue B 11 kimacce

No | Tema Coneprxanue LeneBas yctanoBka | Konnu | OcHOBHBIE BUIBI iedaTenbHOCTH | Mcnonb3oBanue
/ ypoka €CTBO | OOydYarommxcs Ha YpOKe/BHEY- o0opoioBaHus
1 4acoB | pOYHOM 3aHSTUU
1 | Honynsuus — JlaboparopHnas padota 1 ONBITHBIM ITy-TEM 2 Pabora c 6nankamu, BbI- biank yuera ckopoctu
HaZlopraHusMeHHas | «OmpeneneHue HOpMbI peak- | BBISIBUTb HOPMY IIOJIHEHUE JIEHCTBUM Ha Bpe-Ms, | IPOM3BOJIb-HOM peak-
JKUBasl CUCTEMA. LIMY NpU3HaKa Ha IpUMepe peaxkuuu npru3Ha-Ka pacueThl Ha KaJbKyJISITOpe LU, CEKYHJIOMEP
®opma CKOPOCTH IPOU3BOJIBHBIX Paccuurars gacrory
CYILLECTBOBaHUS JBUKEHUID BCTE€YAEMOCTH aJl-
BUJA JlaGoparopHas pabota 2 JIeJIel ¥ TEHOTUIIOB
«Pacuet yacTo-Thl BcTpedae- | MOMYJISILIUU
MOCTH aJlJIeJIed ¥ TEHOTUIIOB
B MOMYJISILIH
2 [HevnictBue Ypok No 3 «Onpenenenune BeusiButs ¢u- 1 CoOuparoT ycTaHOBKY, pa- JlaT4MKU KUCIIOPOJa,
9KOJIOTHYECKUX CHUJIBI BO3/IEU-CTBUS DKOJIOTH- | 3UYECKHX Me- 00TaloT ¢ 1aT-unKamu, oopa- pH, xpo-pua-muoHos,
(bakTOpOoB Ha YeCKUX (PaKTO-pOB» XaHWU3M Ipa-BUIa 0aThIBaIOT PE3YNbTAThI OIBITA OCBEILLIEHHOCTH, TEM-
OpraHu3M JlaGopaTtopHas pabota 4 Annena HaGmronaroT 1-MOHCTAIIMOH-HBIN | TIEpaTypHI,

«/lokazarenb-cTBO pusnye-
CKOTO MeXa-HU3Ma IIpaBuiia
Aunnenay

JlaGopaTtopHnast pabota 5
«/lokazarenctBo puzuye-
CKOTO MEXaHW3Ma MTpaBuIIa

BrisiButh du-
3UYECKHUX Me-
XaHU3M Tpa-BUIIa
beprmana

OIIBIT, 3-PUCOBBIBAIOT CXEMY
YCTaHOB-KU, GUKCUPYIOT X011 U
pe3yabTa-Thl OIBITA

OTHOCHUTEIBHOMN BIaXK-
HOCTH




beprmanay»

Arposkocuctemsl | JlabopartopHast pabota 6 Ornpenenursb Cobwuparot ycTaHOBKY, pa- JlaTunk HUTpaAT-MOHOB

«OueHKa coiepyKaHusl HUT- coJiepKaHue 00TaroT ¢ Ja-4nKaMu, oopa-

paToB B pacT-HHUIX» HUTPATOB B 0aThIBAIOT P-3yJIbTATHI OIBITA

IPOAYKTaX MUTAHUS

Buocdepa — VYpok No 5 «llaparkoBbIi Jloka3aTs CBsI3b Habmronarot ne-MOHCTaIMOH- JaT4yuku kuciopoza,
rio0anbHas 3¢ ¢exT u rnodaabHOE HapHU-KOBOT'O HBIH OIIBIT, 3a-PHCOBBIBAIOT pH Jlatunk tem-
IKOJIOTHYECKAs HOTEIJICHUE addexTa ¢ CXEMY yCTaHOB-KH, PUKCHPYIOT | IepaTypsl
cucreMa r1100aJIbHBIM XOJ] ¥ Pe3yJIbTa-Thl ONbITA.

HNOTCIIIICHUEM




