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eas u 3agaun
* peanm3anus OCHOBHBIX 00111e00pa30BaTeIbHBIX MPOTPAaMM 0 YUEOHBIM MIpeMeTaM
€CTECTBEHHO-HAyYHO! HalpaBJIEHHOCTH, B TOM YMCJI€ B paMKax BHEYPOUHOH JeSATEIbHOCTH
00yJaromuxcs;
* pa3paboTKa 1 peaan3alys pa3HOyPOBHEBBIX JOIOIHUTENBHBIX 0011€00pa30BaTeIbHbIX
MIPOrpaMM €CTECTBEHHO-HAYYHOW HAIPaBIEHHOCTH, a TAK)KE UHBIX MPOTPaMM, B TOM YHUCIIC B
KaHUKYJISIPHBIM IEpUOL;
* BOBJICUCHHUE YYAIIUXCS U TIEJarOrH4eCKUX paOOTHUKOB B IPOCKTHYIO JEATEILHOCTD;
* OpraHu3anus BHEy4YeOHOM esITeIbHOCTH B KAHUKYJIAPHBIN MEPHO, pa3paboTKa U peann3anus
COOTBETCTBYIOLIMX 00pa30BaTebHBIX IPOIPaMM, B TOM YHCIIE AJIS JIarepeil, OpraHn30BaHHbIX
00pa3oBaTeNbHBIMU OPraHU3AIMUAMU B KAHUKYJISIPHBIA IEPUO]T;
* IOBBIIIEHUE TPOHECCHOHATHLHOIO MACTEPCTBA MEAArOTHUECKUX PAOOTHUKOB IIEHTA,
peanu3yoImX OCHOBHBIE U JOTIOJIHUTENIbHBIE 0011Ie00pa3oBarenbHble mporpaMMbl. Co3nanue
neHrpa «Todka pocTa» npeanosaraer pa3BUTue 00pa3zoBaTelbHON HHPPACTPYKTYPBI
001e00pa30BaTeIbHON OpraHn3allii, B TOM YHCIIEe OCHAIIEHHE 0011e00pa3oBaTeIbHON
OpraHM3aI1H:
* 000pyI0BaHNEM, CPEICTBAMH OOyUEHHS ¥ BOCIIUTAHUSA IS M3yYeHHS (B TOM YHUCIIe
HKCHEPUMEHTAIBHOI0) IPEAMETOB, KypCOB, IUCLUIUINH (MOJyNeit) eCTECTBEHHO-HAyYHOH
HaNPaBICHHOCTH TPU peai3allii OCHOBHBIX 0011e00pa30BaTeIbHBIX IPOTPAMM U
JIONOJTHUTEIBHBIX 00111€00pa30BaTeNIbHBIX IPOrPaMM, B TOM YHCIIE AJISl PACIIUPEHUS CO-
Jep KaHusl y9eOHBIX MpeaMeToB «Pu3nkay, «XuMusy, «buomorusy;
* 000pyI0BaHNEM, CPEICTBAMU OOYIEHUS M BOCIIUTAHUS ISl pEaTU3aIliy IPOTpaMM
JOTIOJTHUTEIHHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOM HAIIPAaBICHHOCTEH;
* KOMIIBIOTEPHBIM U HHBIM 000PYIOBAaHHUEM.

Konuenius coBpeMeHHOro 06pa3oBaHus MOpa3yMeBaET, UTO B yUEOHOM 3KCIIEPUMEHTE
BEJIYIILYIO POJIb IOJKEH 3aHATh CAMOCTOSITENIbHBIA NCCIIEA0BATENIbCKUN YUEHUYECKHI
sKcriepuMeHT. COBpeMEHHBIE KCIIEPUMEHTAIbHbBIE UCCIIEIOBAHUS TI0 OMOJIOTUH YKe TPYTHO
MPeICTaBUTh 0€3 HCIONb30BAHMS HE TOJIFKO aHAJIOTOBBIX, HO U IIU(PPOBBIX U3MEPHUTEIHHBIX
npubopos. B @enepanbHoM rocyaapcTBeHHOM oOpa3zoBarenbHoM cTanaapte (PI'OC)
MPOMHICAHO, YTO OJHUM U3 YHUBEPCAIBHBIX yUEOHBIX NEHCTBUM, MPUOOPETAEMBIX YHAIIIUMHUCS
JOJDKHO CTaTh YMEHUE «ITPOBEICHHS OIBITOB, MPOCTHIX IKCIIEPUMEHTAILHBIX UCCIICIOBAHUN,
MPSIMBIX U KOCBEHHBIX U3MEPEHUM C UCIIOIH30BAaHUEM aHAJIOTOBBIX M IIU(PPOBHIX
W3MEPUTENIBHBIX MPU-00pOBY». YUeOHBII SKCIIEPUMEHT IO OMOJIOTHH, POBOAUMBIN Ha
TpaAULIMOHHOM 000py/I0BaHUH, 6€3 MPUMEHEHHS IUPPOBBIX JTaA0OpaTOPHUil, HE MOKET
MTO3BOJIUTH B TIOJTHOW MEpE PELINTh BCE 33JJa4l B COBPEMEHHOM 1IKO0JIe. DTO CBA3aHO C PSAAOM
MIPUYUH:

* TPAJUIIMOHHOE IITKOJIHFHOE 000PY/I0BAaHNE M3-3a OTPAHUYCHUS TEXHUIECKUX BO3MOKHOCTEH HE
MTO3BOJISIET TTPOBOIUTH MHOTHE KOJIMYECTBEHHBIE UCCIICIOBAHMS;

* UIUTETTLHOCTh MPOBEACHUS OMOOTUYECKIX UCCIIEOBAHUI HE BCeraa

* COrjIacyeTcs C JJIMTEIbHOCTIO YUEeOHBIX 3aHATHIH;

* BO3MOXKHOCTb TTPOBEICHHS] MHOTHX UCCIIEAOBAaHUI OTPAaHNYMBACTCS TPEOOBAHUSIMH T€X-HUKH
6e3omacHoctu u Ap. [ludposas mabopaTopusi MOTHOCTHIO MEHSIET METOJIMKY U COACpKAHHE
AKCIIEPUMEHTATLHON JEATeIbHOCTH U PEIIaeT BhllIenepeurcieHHbie mpooiemMsl. [lupoxuit
CHEKTpP JATYUKOB MO3BOJISIFOT YIAIIUMCSI 3HAKOMUTBCS C ITapaMeTpaMu OHOIOTHIEeCKOTO
AKCIIEPUMEHTA He TOJIBKO Ha KAY€CTBEHHOM, HO U Ha KOJMMYeCTBEHHOM ypoBHe. L{udpoBas
nabopaTopust MO3BOJSET BECTH JITUTENbHBIN SKCTIEPUMEHT J1aXKe B OTCYTCTBUU
AKCIIEPUMEHTATOPA, a YaCTOTA UX U3MEPEHUI HEMOABIACTHA YeTIOBEYECKOMY BOCIIpUATHIO. B
nporecce GOpMUPOBAHUS IKCIIEPUMEHTATBHBIX YMEHUHN YICHUK 00y4YaeTCs MPEACTaBISATh



nH(pOpMaIno 00 UCCIIeIOBAHNHN B YETHIPEX BUIAX:
* B BepOaIbHOM: OMHCHIBAThH SKCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIEIIb YKCIIEPUMEHTA,
(buKCHpOBaTh BHUMAHHUE HA H3MEPSIEMBIX BETMIMHAX, TCPMUHOJIOTHUY;
* B TaOJIMYHOM: 3aIIOJIHATH TAOIUIIBI JAHHBIX, JICKAIINX B OCHOBE TOCTPOCHUS TPadUKOB (TIpU
3TOM y YYaIIUXCsl BOSHUKACT MIEPBUYHOE TPEJICTABICHUE O MACIITa0axX BETUYHH);
* B rpayuyecKoM: CTPOUTD I'paduKH MO TAOJIUYHBIM JAHHBIM, YTO Aa€T BO3MOXKHOCTH IEpe-X0/1a
K BBIBM)KCHHIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXY BETUUMHAMU (IIPU STOM YUUTEINb
MTOKAa3bIBAET MPEUMYIIECTBO B BU3yaIH3allMU 3aBUCUMOCTEN MEX/1y BeIHMUNHA-MU, HATJIATHOCTD
Y MHOTOMEPHOCTH); B BUJIe MAaTEMaTUUYECKIX YPAaBHEHUH: JJaBaTh MATEMaTHYECKOE ONHCAHNE
B3aMMOCBSI3HU BEJIMYUH, MaTeMaTH4eCcKoe 0000IIeHHE.
* (hopmHpoBaHUE UCCIIETIOBATEILCKIX YMEHUHN yIAIIUXCsl, KOTOPBIE BEIPAXKAIOTCS B CICTYIOIINX
JICUCTBUSAX:

1. onpeneneHue NpoodIEMBI;

2. TIOCTaHOBKA UCCIICJIOBATEIILCKOM 3a/1aun
. IJIAHUPOBAHUE PEIICHUS 3/1a4H;
. IOCTPOEHHUE MOJIENIEH;
. BBIJIBIDKCHHUE TUTIOTE3;
. OKCIIEPUMEHTAJIbHAS IPOBEPKA TUTIOTES;

~N O O bW

. AHAJIM3 JaHHBIX SKCIICPUMCHTOB HJIN H8.6JHOII€HPII>1;

oo

. (hopMynMpoBaHKE BEIBOOB.

B ocHOBY 00pa3oBaTenbsHOM MPOrpaMMEBI 3AJI0)KEHO TIPUMEHEHUE IU(PPOBBIX TaOOPATOPHIA.
TemaTuka npeayioKEeHHBIX SKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OMBITOB, COOTBETCTBYET
CTPYKType IpUMepHOi 00pa30oBaTeIbHON MpOrpaMMbl IO OMOJIOTHH, COAEPKAHUIO
denepanbHOro rocyJapcTBEHHOro oopazoparenbHoro cranaapra (PI'OC) ocHOBHOTO 00611ero
o0pa3zoBaHMsL.

Ha 6aze nentpa «Touka pocta» obecrieunBaeTcs peanusanus 00pa3oBaTelbHbBIX MPOTpaMm
€CTECTBEHHO-HAYYHON U TEXHOJIOTUYECKOM HAIMPaBIIEHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUU
¢ TpeOOBaHUSAMH 3aKOHOATENILCTBA B chepe 00pa3oBaHUs U C YIETOM PEKOMEHIAIUI
®denepanbHOTO orneparopa yuedHoro npeamera «buonorus». O0pa3oBarenbHas mporpaMmma
M03BOJISIET MHTETPUPOBATH PEANM3YEMBIE 3/1€Ch MOJIX0/Ibl, CTPYKTYPY U COJIepKaHUE MpH
opranuzanuu ooyuenus ouonoruu B 5S—11 kiaccax, BHICTPOSH-HOM Ha 0aze Jr00ro u3
JOCTYMHBIX yueOHO-MeToandeckux komruiekcoB (YMK).Mcnons3oBanue 060py1oBaHus IIEHTpa
«Touka pocray npu peannzaiuu gaaHou Ol mo3BosseT co3aaTh YCIOBHS:

* JIJIS1 paCITUPEHUS COJIEP KaHUs IIKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHus;

* JUIsI TOBBILLIEHUS I03HABATEIbHON aKTUBHOCTH O0YUaIOUINXCS B €CTECTBEHHO-HAYYHON
obmacTu;

* JUIsl pa3BUTUS IMYHOCTH peOeHKa B Ipoliecce 00yueHus: OMoJIOrHH, ero CiocoOHOCTEH,
(hopMUPOBaHUS U YIOBIETBOPEHHSI COITUAIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* U1t pabOTHI C OAAPEHHBIMU MIKOJFHUKAMU, OPTaHU3AIMN UX PA3BUTHUS B PA3TUYHBIX 0071aCTIAX
00pa3oBaTenbHOM, TBOPUECKOU NesaTenbHOCTH. [IpuMensis udpoBbie Tab0opaTOpHH HA YPOKaX
OMOJIOT MM, yYallecs: CMOTYT BBIITOJIHUTh MHOKECTBO JTJAOOPATOPHBIX pabOT U SKCIIEPUMEHTOB
10 POrpaMMe OCHOBHOM IIKOJIBI.

Buosiorus pacrennii: /[pixanue nmucteeB. J[pixanue kopHel. [lormomenue Boapl KOpHIMHU
pactenuii. KopueBoe nasnenue. Mcnapenue Bojibl pacteHusasmMu. @otocunTtes. J{pIxaHue ceMsiH.
YcnoBus mpopactanus ceMsiH. Ternnomo0uBbIe U X0JI0JOCTOMKNE pacTEHUS.

3oog0orus: M3ydeHne 0JHOKIETOUYHBIX )KUBOTHBIX. VI3ydeHnE BHEIIHETO CTPOCHHUS



JO’KIEBOTO YepBsi, HAOIIOICHHUE 3a €T0 MEePEIBIKEHIUEM U PEAKIUSIMHI Ha BHEITHUE
paznpaxenusi. Mi3ydenue cTpoeHus MOJUTFOCKOB I10 BIaXXHBIM Ipenaparam. M3ydenue
MHOT000pPa3us WICHHCTOHOTHX 10 KOJUIEKIUsAM. M3ydenne cTpoeHust phI0 10 BIAXKHBIM
npenaparam. M3ydenue crpoenus nruil. M3ydeHue cTpoeHus MIIEKOMUTAIOUIUX 110 BIAKHBIM
npenaparam. BojHblie skMBOTHBIE. TEMIOKPOBHBIE U XOJIOHOKPOBHBIE YKUBOTHBIE

YestoBek U ero 310poBbe: Mzyuenue kpooodOpamenus. Peakiuss CCC Ha 103UPOBaHHYIO
Harpy3Ky. 3aBUCUMOCTb MEX/1Y Harpy3Koi 1 ypOBHEM 3HepreTudeckoro oomena. ['azoo0meH B
nérkux. Mexanu3m jérounoro npixanus. Peakums J[C Ha ¢usnueckyro Harpy3ky. JKuzHeHHas
€MKOCTb JIeTKuX. BeiienuTenbHas, ApIxateiabHas U TEPMOPETyIaTOpHas QYHKIUS KOXKH.
JeiicTBre hepMeHTOB Ha cyOcTpat Ha nmpuMepe Karasassl. [Iprcnoco0aeHHOCTh OpraHu3MOB K
cpene oOuTaHws.

Oo6mas 6uosiorus: JleiictBue pepMeHTOB Ha CyOCTpaT Ha MpUMepe Karaiasbl. PaznoxxeHue
H202. Bausuaue pH cpenpl Ha akTHBHOCTH (hepMeHTOB. DaKTOPHI, BAUSIONINE Ha CKOPOCTh
nporuecca GporocuHTes3a. M3ydeHne KJIeTOK U TKaHeW paCTeHUI U KUBOTHBIX HA TOTOBBIX
MUKpOTpernaparax 1 ux onucaHue. BolsBieHne N3MEHYMBOCTH y OpraHu3MoB. BrisiBieHue
MPHUCTIOCOOICHHUM Y OPraHu3MOB K cpesie 0OUTaHus (Ha KOHKPETHBIX PUMEPAX).

B oGpazoBarensHoii mporpamme 10-11 kinaccoB mpeacTaBieHbl CAEAYIOUINE Pa3aebl:

1. Knerka

2. Pa3aMHOXeHUE U pa3BUTHE OPTaHU3MOB

3. OCHOBBI TEHETUKH U CENIEKIIUU

4. Bun

5. DKOCUCTEMBI

buonoruueckoe HaOMIOACHNE U SKCTIEPUMEHT MPOBOATCS B (hopMe 1abopaTOPHBIX paboT
U AeMOHCTpalui. J[eMOHCTPAIIMOHHBII SKCTIEPUMEHT MPOBOUTCS B CIEAYIONIUX CIydasx: a)
MMEIOIIEeCs] B HATMYUH KOJMYECTBO MPUOOPOB U MU(DPOBBIX JaTYUKOB HE TIO3BOJISET
OpraHW30BaTh MHAUBUAYATLHYIO, TAPHYIO WX TPYIIIOBYIO JabopaTopHyIO padboTy; 0)
SKCIIEPUMEHT UMEET HEOOJBIIYIO MTPOIOKUTEIILHOCTD U CII0KHOCTh ¥ BXOJUT B CTPYKTYPY

ypoKa.

OcoOeHnHoOCTH coiepKaHUsl CTPYKTYPHBIX KOMIIOHEHTOB pado4eil MPOrpaMmbl 10
OmnoJsiorum B 5—9 KJ1accax ¢ HCIOJIL30BaHMeM 000pyaoBanns HeHTpa «Touka pocra»

IInanupyemble pe3ybTaThbl 00y4eHus no Kypcey «buosorus . 5—9 kaace» .
IIpenMeTHBIE PE3yNbTaTHI:

1) popmHpoBaHKE IICHHOCTHOTO OTHOLICHUS K KHBOI MPUPOJIE, K COOCTBEHHOMY
OpraHu3My; HOHMMaHHE poJik OMOJIOTHH B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MUDA;

2) yMEHHUE IPUMEHSTh CUCTEMY OMOJIOTHYECKUX 3HAHUI: PACKPBIBATh CYIIHOCTh KHBOTO,
Ha3bIBaTh OTJINYHUS KUBOTO OT HEKUBOTO, IEPEUUCIISATH OCHOBHBIE 3aKOHOMEPHOCTH
opraHu3anyy, (yHKIMOHUPOBAHUS OOBEKTOB, SBJICHUMN, IPOLIECCOB KUBOM MPUPO/IBI,
9BOJIFOLIMOHHOTO Pa3BUTUSI OPraHUUYECKOTO MUPa B €T0 €IMHCTBE C HEKUBOM IPUPOJION;
c(OpMUPOBAHHOCTb MPEACTABICHHUI O COBPEMEHHOMN TE€OPUU IBOJIIOLIMY U OCHOBHBIX
CBUJETEIHCTBAX IBOJIIOLNH;

3) BiasieHNe OCHOBAaMH MOHATHIHOTO anmapaTa ¥ HAy4HOTO S3bIKa OMOJIOTHH:
HCIIOJIb30BAaHUE U3YYEHHBIX TEPMUHOB, IIOHATUN, TEOPUH, 3AKOHOB U 3aKOHOMEPHOCTEH IS
00BsCHEHHS HAOJI0TaeMbIX OMOJIOTHYECKUX 00BEKTOB, SIBJICHUH U MPOIIECCOB;



4) moHMMaHHe CIIOCOOOB MOTYYCHUs OMOJIOTHUECKUX 3HAHUIT;, HATMYUE OIIbITa
WCTIOJIb30BAaHUS METOJIOB OMOJIOTHH C LENBI0 U3YUYSHHS KHUBBIX 00bEKTOB, OMOIOTHYECKUX
SIBJICHHUI ¥ MIPOLIECCOB: HAOIIOICHUE, OTUCAHUE, TPOBEICHUE HECIOKHBIX OMOIOTMYECKIX
OTIBITOB U AKCIEPUMEHTOB, B TOM YHCJIE C UCIIOJIb30BaHNEM aHAJIOTOBBIX U LHU(POBBIX MPUOOPOB
U UHCTPYMEHTOB;

5) yMeHue XxapaKTepu30BaTh OCHOBHBIC IPYIIIbI OPraHM3MOB B CHCTEME OPIaHUYECKOTO
Mupa (B TOM YHCIIe BUPYChI, OaKTEepUH, pacTeHUs1, TPUObI, )KUBOTHBIE): CTPOCHHUE, MPOIIECChHI
KU3HEICSATEIbHOCTH, UX ITPOUCXOXKIACHHE, 3HAYCHHE B IPUPOJE U KU3HU UYEIOBEKA,

6) ymeHue 00bSICHATH MMOJOKEHUE YETIOBEKA B CHCTEME OPTaHMYECKOTO MUPA, €ro
IIPOUCXOXACHNUE, CXOACTBA U OTJINYMS YEIOBEKA OT KUBOTHBIX, XapaKTEPU30BaTh CTPOCHUE U
MIPOIIECCHI KU3HEAEATESIILHOCTH OpraHu3Ma 4eJI0BeKa, ero MPUCIOCOOIEHHOCTD K Pa3InYHbIM
HKOJIOTHYECKUM (PaKTOpaM;

7) yMEHHUE ONUCHIBATh KJICTKH, TKAHU, OPTaHbl, CHCTEMbI OPTaHOB U XapaKTepPH30BaTh
BayKHEHIIME OMOJOTHYECKHE MPOLIECCHl B OpraHU3Max pacTeHH, )KUBOTHBIX U YEJIOBEKA;

8) chopMHPOBAHHOCTD TPEICTABICHUI O B3aUMOCBA3U HACIICAOBAHUS TIOTOMCTBOM
MIPU3HAKOB OT POAUTENHCKUX (POPM ¢ OpraHuzanuen KIeTKU, HATMYUeM B HEM XpOMOCOM Kak
HOCHTENEH HacIeICTBeHHON HH(OopMaIiK, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACJIEJOBAHUS
IIPU3HAKOB;

9) chopMHPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX (haKTOpaxX OKPYKAIOIIEH Cpe/Ibl, UX
POJU B )KU3HEAEATEIHLHOCTH U SBOIIOIIMN OPTaHU3MOB; IIPEICTaBIeHHE 00 aHTPOIIOTEHHOM
dbaxrope;

10) chopMHpOBaHHOCTD MPEACTaBIEHUI 00 SKOCHCTEMAX M 3HAYEHUH OHOpa3HO00pasus; o
IJ100aJIbHBIX KOJOTUYECKUX MPOoOIIeMax, CTOSIIIKX Mepe] YeI0BEYECTBOM U CIOoco0ax ux
MIPEO/I0JICHUS;

11) ymeHue pemarh y4eOHbIC 3a7a4i OMOJIOTHYECKOTO COJICPIKAHMS, B TOM YHCIIC
BBISIBJISITH IPUYMHHO-CIIEAICTBEHHBIE CBSI3U, IPOBOJUTH PAaCUEThI, 1€J1aTh BbIBOAbI HA OCHOBAaHUU
IIOJIyYEHHBIX PE3YyJIbTaTOB;

12) ymeH#He co3/1aBaTh U MPUMEHSITH CJIOBECHBIC U TpadUuecKrue MOJCIH I OObSICHEHUSI
CTPOEHMS JKUBBIX CUCTEM, SBJIEHUH U NIPOLIECCOB )KUBON IIPUPOJIBI;

13) moHnMaHue BKJIa/ia POCCHICKUX M 3apYOSKHBIX YUEHBIX B Pa3BUTHE OMOJIOTUUECKUX
HayK;

14) BnasieHre HaBbIKAMU PabOTHI ¢ HHDOpPMALIUEH OMOTOTUIECKOTO COICPIKAHMS,
MIPEeACTABICHHOM B pa3Ho# ¢opme (B BUE TEKCTA, TAOJUYHBIX JIAHHBIX, CXEM, TPa(UKOB,
uarpamm, Mojesnei, u300pakeHui ), KpUTHYECKOro aHaIu3a HHPOpPMAIH U OIICHKH ee
JIOCTOBEPHOCTH;

15) ymeHue m1aHupoBaTh MoJI PyKOBOJCTBOM HaCTaBHHKA U MTPOBOJIUTH YI€OHOE
MCCIIeIOBAaHKE WM MPOEKTHYIO paboTy B 001aCTH OMOJIOTHHU; C yUETOM HAMEUEHHOM 1eNTn
(bopmynHMpoBaTh MpodiIeMy, TUIIOTE3Y, CTABUTh 33aui, BEIOUPATh aIeKBaTHBIE METO/IbI ISl UX
peteHust, GoOpMyIHPOBATH BBIBObI; ITYOIMUHO MPEACTABIATH IOJyYCHHbBIE PE3YIbTAThI;

16) yMeHue HHTETPUPOBATH OMOJOTHUECKUE 3HAHUS CO 3HAHUSAMH IPYTUX YUEOHBIX
MIPEIMETOB;

17) chopMHpPOBaHHOCTH OCHOB PKOJIOTHUYECKOI I'PAMOTHOCTH: OCO3HAHHE HEOOXOTUMOCTH
JIEHCTBUI 110 COXpaHEHUIO0 OMOPa3HOOOpa3Us U OXpaHe MPUPOTHBIX IKOCUCTEM, COXPAHEHHUIO U
YKPEIUIEHUIO 3/I0POBbs YEJIOBEKa; yMEHHE BHIONPATh IIeJIeBble YCTAHOBKU B CBOMX JICHCTBUSX U
IIOCTYIKaX 110 OTHOIIECHHUIO K KUBOH MPUPOJE, CBOEMY 3/10POBBIO U 310POBBIO0 OKPYKAIOIINX



18) ymeHue uconb30BaTh MPHOOPETEHHBIC 3HAHUS M HABBIKH JJIS 3I0pPOBOTO 00pas3a
KHU3HH, COATAHCUPOBAHHOTO MUTAHKS U (PU3NUECKOI aKTUBHOCTHU; HETIPUATHE BPEIHBIX
IIPUBBIYEK U 3aBUCUMOCTEN; YMEHHE IPOTUBOJACUCTBOBATH JKEHAYUYHBIM MAaHUITYJISLUAM B
00J1aCTH 3/10pOBbS;

19) opnajieHue npreMaMu OKa3aHus IIEPBOi IIOMOIIH YEJIOBEKY, BHIPALLIMBAHHUS
KYJIbTYPHBIX PACTCHUH U yXOJa 3a JOMAIIHUMH KUBOTHBIMHU.

IInanupyemble pe3ybTaThbl 00ydeHus o kypey «buosaorust . 10—11 knace»
OcBoenne yueOHoro mpeamera «bruosorus» Ha ypoBHE CpEAHEr0 00Iero 00pa3oBaHus JOJKHO
o0ecreynBaTh JOCTHKEHHE CIEAYIOUINX MPEAMETHBIX, METAIPEIMETHBIX U TMYHOCTHBIX
00pa30BaTeNbHBIX PE3YJILTATOB.

IIpenmeTrHble pe3yabTaThbl

[IpenmMeTHbIe pe3yabTaThl 00yueHUs: OMOJIOTMH JOJKHBI 00€CIIeUnBaTh:

* (hopMupOBaHKE IEHHOCTHOTO OTHOIICHHS K KUBOW IPUPOAE, K COOCTBEHHOMY OpTaHHU3MY;
[TOHUMAaHHUE POJIM OMOJIOTUU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI
MHpa;

* YMEHUE NPUMEHATh CUCTEMY OMOJIOTMYECKUX 3HAHUM: pAaCKPbIBaTh CYLIHOCTh XKHBOTO,
Ha3bIBaTh OTIMYMS )KUBOIO OT HEKUBOT'O, IEPEUUCIISITH OCHOBHBIE 3aKOHOMEPHOCTH
opraHu3zanuy, (yHKIMOHUPOBAHUS OOBEKTOB, SBJICHUMN, IPOLIECCOB KUBOM MPUPO/IBI,
SBOJIFOLIMOHHOT'O Pa3BUTUS OPIraHUYECKOTO MHUPa B €r0 €IUHCTBE C HEXUBOM NPUPOAOH;

* c()OPMHUPOBAHHOCTb IPEACTABICHUN O COBPEMEHHON TEOPUH 3BOJIIOLIUN U OCHOBHBIX
CBHJIETEJILCTBAX 3BOJIIOLMH;

* BJIaJIeHHE OCHOBAMH MOHATUHHOTO anmnapaTa 1 Hay4HOTr'o s3bIka OMOJIOTUH: NCIIOIb30BAHUE
M3YyYEHHBIX TEPMUHOB, OHATHH, TEOPUIA, 3aKOHOB M 3aKOHOMEPHOCTEN AJ1s1 00bACHEHHUS
Ha0J1t0/1aeMBIX OMOJIOTHYECKUX OOBEKTOB, SBIIEHUHN U MPOLIECCOB;

* IOHUMaHHE CIIOCOO0B MOTyYeHUs] OMOIOrMYECKUX 3HAHUN; HAJIMYKE OTIbITa UCIIOJIb30BAHUS
METOJI0B OMOJIOTHH C LEJbI0 U3YyUEHHS )KUBBIX 00OBbEKTOB, OMOJIOTMUECKUX SIBICHUN U
MIPOLIECCOB: HAOIIOEHNE, ONMCAaHNE, IPOBEACHNE HECIIOKHBIX OMOJIOTHYECKUX OMBITOB U
HKCHEPUMEHTOB, B TOM YHCJIE C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LIU(POBBIX TPUOOPOB U
UHCTPYMEHTOB;

* YMEHHUE XapaKTepU30BaTh OCHOBHBIE IPYIIbI OPraHU3MOB B CUCTEME OPraHMYECKOro Mupa (B
TOM YHCJI€ BUPYCHI, OaKTE€pUH, paCTeHUs], IPUOBI, )KUBOTHBIE): CTPOEHHE, POLIECCHI
XKU3HEICATEIbHOCTH, UX IIPOUCXOXKACHHE, 3HAUCHHE B IPUPOJE U KU3HU YEIOBEKa;

* yMEHHE OOBSICHATD MOJIOKEHHE YEJIOBEKa B CUCTEME OPraHNYeCKOro MUpa, €ro
MIPOUCXOXACHNUE, CXOACTBA M OTJIMYHS YeIOBEKa OT KUBOTHBIX, XapaKTEPU30BATh CTPOCHUE U
MIPOLIECCHI KUHEEATEIbHOCTH OpraHu3Ma 4eJI0BeKa, €ro MPUCIOCOOIEHHOCTh K Pa3IMuHbIM
HKOJIOTHYECKUM (PaKTOpaM;

* YMEHHE HUCII0JIb30BaTh MPUOOPETEHHbIE 3HAHUS U HABBIKU JJIs1 3J0pOBOro 00pa3a *KHU3HHU,
cOaTaHCUPOBAHHOTO MUTAHUS U PU3NYECKON aKTUBHOCTH; HEMPUATHE BPEIHBIX IPUBBIUEK U
3aBHCHMOCTEH; yMEHUE MPOTUBOIEHCTBOBATH JHKEHAYYHBIM MAHUITYJISIIIUSIM B 00J1aCTH
3]I0pOBBSI;

* YMEHHE ONUCHIBAThH KJIETKHU, TKAHU, OPTaHbl, CACTEMbI OPTaHOB U XapaKTepPU30BaTh BaKHEHIIINE
OMOJIOrMYECKHE MPOLIECCHl B OpraH3MaxX pacTeHMM, )KUBOTHBIX U YEJIOBEKa,

* c(OpMHUPOBAHHOCTD MPEACTABICHUH O B3aMOCBSI3U HACJIEIOBAHUS IOTOMCTBOM IIPH-3HAKOB
OT POJMTENBCKUX (POPM C OpraHU3alMEH KIETKH, HAUITMYMEM B HE XPOMOCOM KaK HOCHUTENEH
HaclieICTBEHHON MH(pOpMaIui, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACJICAOBAaHUS PHU3HAKOB;



* c(hOPpMHUPOBAHHOCTD NPEACTABICHUN 00 OCHOBHBIX (haKTOpax OKPYKAIOLIEH cpelibl, X POJIU B
KHU3HEEATSTFHOCTH U ABOJIOIMYA OPTaHU3MOB; IIPEJICTaBICHHE 00 aHTPOIIOTEH-HOM (paKTope;
* c(OPMHUPOBAHHOCTD MPEACTABICHUN 00 KOCHCTEMaX U 3HAUCHUH OMOPa3HOOOpasus; o
rJ100aIbHBIX SKOJIOTUYECKHX MTPOOJIeMax, CTOSIIUX Mepe/l YeIT0BEYECTBOM U CIIOCO0aX X
IIPEOJI0JIEHUS;
* YMEHHUE peIaTh y4eOHbIe 3a/1a4i OMOIIOTUYECKOTO COJIEPKAHHSL, B TOM YHCJIC BBISBIISATD
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U, IPOBOJIUTh PACUETHI, J1€]1aTh BbIBO/IBI HA OCHOBaHUU
IIOJIyYEHHBIX PE3YyJIbTaTOB;
* YMEHHUE CO3/1aBaTh U IPUMEHATh CJIOBECHBIE U TpapUUeCcCKue MOJICNHN AJIsl OObACHEHUS
CTPOEHUS JKUBBIX CUCTEM, IBJICHUH U IIPOLIECCOB KUBOM MPUPOJIBL;
* IOHMMAaHKE BKJIaJ1a POCCUHCKUX M 3apYOEKHBIX YUEHBIX B pa3BUTHE OMOJOTMYECKUX HAYK;
* BJIaJICHHE HABBIKAMU Pa0OTHI ¢ MH(pOpMaIiei OHOIOTHYECKOT0 CoAepPIKaHusl, IPEICTaB-
JICHHOH B pa3Hoi (hopme (B BUJIE TEKCTA, TAOIMYHBIX JAHHBIX, CXeM, Tpa(pUKOB, TUarpamm,
MoJieliel, n300pakeH i), KpUTHUECKOro aHaJIn3a MH(OPMAIMK U OLIEHKU €€ JJOCTOBEPHOCTH;
* YMEHUE IIAHUPOBATH 1O/ PYKOBOJCTBOM HACTaBHHKA U MPOBOAUTH YI€OHOE HCCIIEIOBAHUE
WJIA IPOCKTHYIO paboTy B 00JIaCTH OMOJIOTHH; ¢ YI4ETOM HaMEUEeHHOH 11eTT POpMYyINpOBaTh
npobeMy, TUIIOTE3Y, CTABUTH 3a7aul, BEIONPATh aIeKBaTHBIC METO/IBI JUIS UX PEIICHHUS,
(b opMyIMPOBATH BBIBOJIBL; ITYOJUYHO MIPEICTABIATH 1OJIyYE€HHbBIC PE3YJIbTAThI;
* YMEHHE HHTEIPUPOBATh OMOJIOrMUYECKHE 3HAHUS CO 3HAHUSIMH IPYTUX YUEOHBIX IPEAMETOB;
* c(OPMHUPOBAHHOCTH OCHOB SKOJIOTUYECKON TPAMOTHOCTH: OCO3HAHHE HEOOXOAUMOCTH
JEHUCTBUM 110 COXpPAaHEHUIO0 OMOPa3HOO0pa3Us U OXpaHe MPUPOIHBIX IKOCUCTEM, COXPAHEHUIO U
YKPEIUIEHUIO 37I0POBbs UEIOBEKa; YMEHHE BEIOUPATH 1I€JIEBbIC YCTAHOBKU B CBOMX JICHCTBUAX U
MIOCTYIKAX 110 OTHOIIEHHUIO K JKUBOH NPUPOJE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAIOIIHX.
MetanpeamMeTHble pe3yJIbTaThl

YHuBepcanbHbIE T03HABATENIBHBIC IEUCTBUSA ba30BbIe IOTHYECKUE IEHCTBUSA:
* BBISIBJISATh U XapPaKTEPH30BaTh CYIIECTBEHHbIE IPU3HAKU OMOJIOTHYECKUX OOBEKTOB (ABJIECHUIN);
* YCTAHABJIMBATh CYILECTBEHHBIHN MPU3HAK KIACCUPHUKAIIMA OUOJIOTHYECKUX OOBEKTOB,
OCHOBAHUS JJIs1 0000ILEHHs U CPaBHEHMsI, KPUTEPUU IPOBOIMMOI0 aHAJIN3a;
* ¢ Y4ETOM MPEUIOKEHHON OMOJIOTNYECKOH 3a/1au BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS
B paccMaTpuBaeMbIX (hakTax U HaOMIOEHUX; IpeaaraTh KpUTEPUH JUIsl BBISIBICHUS
3aKOHOMEPHOCTEHN U TPOTUBOPEUUIL;
* BBISIBJIATH J1e(pULUTH HHPOPMALIUH, TAaHHBIX, HEOOXOIUMBIX JUIsl pEII€HUs TOCTAaBJICHHON
3aJauu;
* BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSA3H MPU U3yYEHUHN OMOJIOTMYECKUX SIBJICHUN U
MIPOLIECCOB; JIeNIaTh BBIBO/IbI C UCIOJIb30BAHNUEM JIETYKTUBHBIX U HHAYKTUBHBIX YMO3aKIIIOUEHUH,
YMO3aKJIIOUEHHUH 110 aHaIoruu, GOpMyIUpOBaTh FUIIOTE3BI O B3aUMOCBS3SX;
* CaMOCTOSITENILHO BBIOMPATh CIIOCOO perieHus yueOHoi Onomornyeckoi 3a1auu (CpaBHUBATh
HECKOJIbKO BAPHAHTOB PELIeHHUs, BHIOUpaTh Hanbosee MOAXOIAIIMNA C YYETOM CaMOCTOSITEIbHO
BbIJIEJICHHBIX KPUTEPHUEB).
ba3oBble uccienoBaTebCKue 1eicTBUA:
* CII0JIB30BATh BONPOCHI KaK UCCIIEA0BATENbCKUI NHCTPYMEHT ITO3HAHMS,
* (hopMyIHPOBATH BOMPOCHI, (PUKCUPYIOIINE Pa3pbIB MEXY PEATbHBIM U KeJIaTeIbHbIM
COCTOSIHUEM CUTYaIlUH, 00bEKTa, U CAMOCTOSTEILHO YCTAHABIMUBATh HCKOMOE U JTAHHOE;

(dbopMUpPOBATH TUIIOTE3Y 00 UCTUHHOCTU COOCTBEHHBIX CYXKIEHUH U CY>KICHUH IPYTUX,
apryMEHTHPOBAaTh CBOIO MO3MIINIO, MHEHUE;
* IPOBOJIUTH IO CAMOCTOSATEIBHO COCTABICHHOMY ILJIaHY OIIBIT, HECTIOXKHBIN OMOJIOTHnYeCKuit



HKCIEPUMEHT, HEOOJIBILIOE UCCIIEJOBAHNUE 110 YCTAaHOBICHUIO 0COOEHHOCTEH OMOIOTNYECKOro
00BEKTa N3YUCHHUSI, TPUIMHHO-CIICICTBEHHBIX CBS3€H M 3aBUCUMOCTEH OMOIOrMYECKIX
00BEKTOB MEXTy COOOM;
* OLICHUBATh IPUMEHUMOCTb U JOCTOBEPHOCTH MH(OpPMAIINH, TTIOJTyYCHHOH B X0OI€
OHMOJIOTMYECKOT0 UCCIICIOBaHUS (IKCIIEPUMEHTA);
* CaMOCTOATENIbHO (POPMYIUPOBATh 00OOIIEHUS U BBIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJI0ACHNUS, OIIbITA, UCCIIEA0BAHMS, BIaIeTh UHCTPYMEHTAMU OLIEHKU JOCTOBEPHOCTH
MTOJTYYEHHBIX BBIBOJIOB M 000OIIICHHUIA;
* IPOTHO3UPOBATh BO3MOXHOE JalIbHEHIIIee pa3BUTHE OMOIOTHYECKUX IPOIIECCOB U UX
IIOCJICACTBUS B AaHAJIOTMYHBIX WJIM CXOAHBIX CUTYalLlUsAX, a TAKXKE BBIABUIATh IPEAIIOI0KEHUS 00
UX Pa3BUTHUHU B HOBBIX YCJIIOBUSX U KOHTEKCTaX.
Pabora ¢ unopmanueii:
* IPUMEHSTH Pa3IM4HbIE METO/bl, HHCTPYMEHTBI U 3aIllpOChl IIPU OUCKE U 0TOOpE
Ouosiornyeckoil nHpoOpMaLUU UK JaHHBIX U3 HCTOYHUKOB C YYETOM MPEI0KEHHON yueOHOM
OMO0JIOrnYecKoil 3a1auu;
* BBIOMPATh, aHAJIU3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATH OMOIOTHYECKYIO
MHGOPMALIHIO PA3JINYHBIX BUAOB U (POPM IpeCTaBICHHUS;
* HaXOJUTh CXOJ/IHbIE apryMEHTHI (MIOATBEPKAAIOIINE UM OTIPOBEPTaIOIINE OJIHY U TY K€ UJIEIO,
BEPCHI0) B PA3JIMYHbBIX HH()OPMALIMOHHBIX UCTOUHUKAX;
* CaMOCTOSTEJILHO BHIOMPATh ONTUMANIbHYIO (hOpMY IpeICTaBICHHs HH(OPMALIUU U
WUTIOCTPUPOBATh pellaeMble 3a7a4i HECI0)KHBIMU CXeMaMH, InarpaMMaMu, MHOU rpagukoi u
UX KOMOMHAIMSIMU;
* OLICHUBATh HAJEKHOCTh OMOJIOTHYECKON MH(POPMAITIH 110 KPUTEPHSIM, TPETIOKEHHBIM
YUUTEJIEM UM CPOPMYIHUPOBAHHBIM CAMOCTOSATEIBHO;
* 5¢(eKTUBHO 3aTIOMUHATh U CUCTEMATH3UPOBaTh HH(OpMALIUIO;
* OBJIQJIETh CUCTEMOM YHUBEpPCaIbHBIX T03HABATENbHBIX AEUCTBUN 00ecrieunBaeT
c(OPMHPOBAHHOCTh KOTHUTUBHBIX HABBIKOB 00YYaIOLIHXCS.
YHuBepcaabHble KOMMYHUKATHBHBIC 1€ CTBUSA

O0menue:
* BOCIIPUHUMATh U (POPMYIIMPOBATH CY>KJICHHS, BEIPa)kaTh SMOLIMHU B ITPOLIECCE BHIMOIHEHUS
MPaKTUYECKUX U JJAOOpaTOPHBIX paboT; BbIpaxaTh ce0sl (CBOIO TOUKY 3pEHHSI) B YCTHBIX U
MMCBbMEHHBIX TEKCTAaX;
* pacro3HaBaTh HeBepOaJIbHbIE CPEJCTBA OOIIEHUS, TIOHUMATh 3HAaUEHHE COLIMATIbHBIX 3HAKOB,
3HATh U PACIIO3HABATH MPEINOCHUIKY KOHQJIMKTHBIX CUTYallui U CMATYaTh KOHQIUKTHI, BECTH
MIEPErOBOPHI;
* IOHUMATh HAMEPEHUS APYTHX, MPOSBIIATH YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B
KOPpEeKTHOH Gopme (hopMyIHpPOBATH CBOU BO3PAKEHUS;
* B XO/I€ AMaJIora W/WIK AUCKYCCHUU 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil
OMO0JIOrNYECKOl TeMBbl M BBICKa3bIBaTh UJIEH, HAlLlEJIEHHbIE Ha PelIeHne OMOJIOrHUECKON 3aauu 1
nojepkaHue 0JarokKenaTeIbHOCTH OOIIEHNUS;
* COTOCTABJIATH CBOU CYXJIEHHUS C CY)KJIEHUSIMU IPYTUX YYaCTHUKOB AMAJIora, 00HAPYKHUBATh
pa3IM4Mre U CXOJICTBO MO3UIIHIA;
* MyOJMYHO NMPEACTABIATH PE3YIbTATHI BHITOJIHEHHOTO OMOJIOTUYECKOTO OMbITA (IKCIIEPUMEHTA,
HCCTIeI0BaHUS, TIPOSKTA);
* CAaMOCTOSTENILHO BEIOMPATh (OPMAT BBICTYIUICHUS ¢ YUETOM 3a/1a4 MPE3EHTALNUN U



0CcOOEHHOCTEH ayTUTOPUU U B COOTBETCTBUH C HUIM COCTABIISATh YCTHBIE U ITUCbMEHHBIE TEKCTHI C
MCTIOJIb30BAHUEM MIUTIOCTPATUBHBIX MAaTEPHAIIOB.

CoBMecTHasi 1eTeJILHOCTb (COTPYIHHYECTBO):
* IOHUMATh U UCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW ¥ MHAWBUYAIbHOW pabOThI U
peleHr KOHKPETHON OMOIOTHYeCKOH po0IeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHS
TPYNIOBBIX (HOPM B3aUMOJCHCTBUS IPU PELICHUH ITOCTABICHHON yueOHOH 3a1auu;
* IPUHUMATH L[€JIb COBMECTHOM 1€ATEIbHOCTH, KOJUIEKTUBHO CTPOUTH IEHCTBUS 110 €€
JOCTHKEHUIO: paclpesieNiaTh poJid, JOrOBapUBaThCs, 00CYKAATh MPOLIECC U PE3yIbTaT COB-
MECTHOM paboThl; yMeTh 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH, IPOSBISTE TOTOBHOCTh
PYKOBOJIUTb, BBINOIHATh IOPYYEHUS, TOAUMHATHCS;
* [UTAHUPOBATh OPTaHU3ALMIO COBMECTHON PabOTHI, OIIPEEIATH CBOIO POJIb (C Y4ETOM
IPEANOYTEHUI 1 BO3MOXKHOCTEH BCEX yYaCTHUKOB B3aUMOJICHCTBUSA), pacpeAessaTh 3a-1aun
MEX]y YIeHaMU KOMaH/Ibl, y4aCTBOBATh B IPYIIOBLIX (hopMax paboThl (00CYX1eHHs, 0OMEH
MHEHMSIMHU, «MO3TOBbIE IITYPMbI» U HUHBIE);
* BBINOJIHATH CBOIO YacTh Pa0OOTHI, TOCTUIaTh KAUECTBEHHOT'O Pe3yibTaTa 110 CBOEMY
HaMpaBJICHUIO U KOOPJUHUPOBATh CBOM JIEHCTBUS C IPYTMMU YJI€HAMU KOMaH/IbI;
* OLICHUBATh Ka4e€CTBO CBOEI0 BKJIaJ|a B OOIIMI MPOAYKT IO KPUTEPHUSIM, CAMOCTOSATEIBHO
c(OpPMyYIHPOBaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHS; CPAaBHUBATH PE3YJIbTATHI C HCXOIHOU
3ajaueil M BKJIA/I KaXK/I0TO WieHAa KOMaH/Ibl B TOCTH)KEHUE PE3YIbTATOB, Pa3AeisTh chepy
OTBETCTBEHHOCTH M MPOSBISITH TOTOBHOCTD K MPEIOCTABICHUIO OTUETA MTEepe]] TPYIIIIOH;
* OBJIQIETh CUCTEMOM YHUBEPCAIbHBIX KOMMYHUKATUBHBIX AEHCTBUM, KOTOpas o0ecreynBaeT
c(OPMHPOBAHHOCTH COITUAIBHBIX HABBIKOB U AMOIIMOHAIFHOTO MHTEJUIEKTa 00YJatOIIIXCSl.
YHuBepcaibHbIe peryJsTHBHbIE 1eHCTBHA

Camoopranu3aums:
* BBISIBIIAATH MPOOJIEMBI JIJISl PEIICHHS B )KU3HEHHBIX M YU€OHBIX CUTYAIUSIX, UCIIONB3YS
OMOJIOrHYECKUE 3HAHUS;
* OPUEHTHUPOBATHCS B PA3IUYHBIX MTOAX0AaX MPUHATHUS pelleHUl (MHIUBUAYaAbHOE, IPHUHITHE
peleHus B IpyIIe, IPUHATHE peIleHui rpymnmnoil);
* CaMOCTOSITEIIBHO COCTAaBJIATh aJITOPUTM PELLIEHUs 3a/1a4M (WM €ro 4acTh), BHIOMPATh Coco0
pereHus yueOHoil OMoJornueckon 3aauu ¢ y4éToM UMEIOIUXCS PeCYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh MpeAiaracMble BApUaHThI peIlICHHIA;
* COCTaBJIATH IUIAH JEHCTBUH (TJIaH peaau3alii HaMEYEHHOTO aJrOpuTMa peleHus),
KOPPEKTHPOBATh MPEATI0KEHHBIM alITOPUTM C YUETOM MOJTyYSHHS HOBBIX OMOJIOTHYECKUX
3HaHUN 00 N3y4aeMoM OHMOJIOTHYECKOM OOBEKTE;
* 7IenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHHE.
CamokoHTpOJIb (peduiekcust):
* BJIaJIeTh CIOCO0AMH CAMOKOHTPOJIsl, CAMOMOTHUBALIUU U Pe(IIEKCHH;
* 1aBaTh a/IeKBaTHYIO OLIEHKY CUTYallUU U MpeasaraTh IjaH e€ N3MEHEHUS;
* YUUTBIBATh KOHTEKCT U MPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEIICHUH
y4ueOHOI Oroornyeckoi 3a1aun, alanTUPOBATh PEHIEHNE K MEHSIOMIMUMCS 00CTOSATENILCTBAM;
* O0BSICHATH IPUYMHBI JOCTHXKEHUS (HEAOCTHKEHUS) pe3yJIbTaTOB JIEATEIIbHOCTH, J1aBaTh
OLIEHKY MPUOOPETEHHOMY OTIBITY, YMETh HaXOAUTh TIO3UTHBHOE B TIPOM3OMIC/IICH CUTYaIlNH;
* BHOCHUTBH KOPPEKTUBHI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB, N3MEHUBIIHXCSI
CUTYyallui, YCTAHOBJIEHHBIX OINOOK, BOSHHUKIIUX TPYIHOCTEH;
* OLICHUBATh COOTBETCTBHUE PE3YNIbTaTa IEJIU U YCIOBUSIM.
OMOLMOHATBHBIN UHTEIIEKT:



* pa3ianyaTh, Ha3bIBAaTh U YIPABISATH COOCTBEHHBIMU SMOLUSMU U SMOLMSIMU APYTHX;
* BBISIBJISITH M aHATM3UPOBATH PUIHHBI SMOIIHIA;

* CTaBUTh ce0s Ha MECTO JIPYroro 4eJIOBEKa, IOHUMATh MOTHUBBI U HAMEPEHHUSI IPYTOro;
* PEryJaupoBarh Croco0 BHIPAKEHUS IMOLIUH.
IpunsaTHe ceds1 U APYyrux:
* OCO3HAHHO OTHOCHUTBCS K JIPYrOMY 4YeJIOBEKY, €r0 MHEHHUIO;
* IPU3HABaTh CBOE MIPABO Ha OMIMOKY M TaKOE K€ MPaBO JPYroro;
* OTKPBITOCTH ceOe U APyruM; 6 0CoO3HABATH HEBO3MOKHOCTH KOHTPOJIMPOBATH BCE BOKPYT;
* OBJIQJICTh CHCTEMOH YHUBEPCAILHBIX YUCOHBIX PErYISITHBHBIX ICHCTBUN, KOTOPAS
obecnieurBaeT (HOPMUPOBAHKIE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSIS TO3UIIUS
JUYHOCTH ), ¥ )KU3HEHHBIX HaBBIKOB JIMYHOCTHU (YIIpaBlieHUs: o001, CaMOIMCIUIUINHBI, YCTOM-
YUBOTO MMOBEACHHUS).
JInyHOCTHBIE Pe3yJIbTAThI

IlaTpuoTHyeckoe BoCIUTAHHE:
* IOHUMAaHKE IEHHOCTU OMOJOTMYECKON HAayKH, €€ pOJId B PA3BUTUU YEJIOBEUECKOT0 O0IIeCTBa,
OTHOIICHHE K OMOJIOTMH KaK BaKHOM COCTaBISIONIEH KYJIbTYphl, TOPAOCTH 3 BKJIAJl POCCHICKUX
Y COBETCKHX YYEHBIX B pa3BUTHE MUPOBOW OMOIOTHMUECKON HAYKH.
I'pa:knanckoe BocnuTanue:
* TOTOBHOCTb K Pa3HOOOpa3HOI COBMECTHOM AEATEIbHOCTH IIPU BHIMOJTHEHUN OMOJIOTHYECKUX
OTIBITOB, YKCIIEPUMEHTOB, UCCIICIOBAHUM U MPOEKTOB, CTPEMJICHHUE K B3aUMOIIOHUMAHUIO 1
B3aMMOTIOMOIITH.
JlyXOBHO-HPaBCTBEHHOE BOCIIMTAHNE:
* TOTOBHOCTb OIICHMBATh CBOE IMOBEJICHUE U TIOCTYIKH, a TAK)KE MOBEJCHUE U MTOCTYIKHU JPYTHX
JOJIEH ¢ MO3UIIMU HPAaBCTBEHHBIX HOPM M HOPM SKOJOTHYECKOTO MpaBa ¢ y4€TOM OCO3HAHHS
MOCJIE/ICTBUM MOCTYIKOB.
JcTeTHYeCKoe BOCIIUTAHUE:
* IOHUMAaHKUE YMOIIMOHAIEHOTO BO3/IEUCTBHS MPUPOJIBI U €€ IIeHHOCTU. L{eHHOCTH HayuyHOTO
MTO3HAHUS:
* OpUEHTAIMS B ICSITEIIBHOCTA HA COBPEMEHHYIO CUCTEMY OMOJIOTHYECKUX HAYIHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI, B3AUMOCBSI3SIX YEIOBEKA C
MIPUPOIHOMN U COLMAIIBHON CPENOi;
* pa3BUTHE Hay4YHOI MT0003HATENILHOCTH, HHTEpPECA K OMOJIOTHYECKON HAyKe U
HCCIIEeIOBATENLCKOM 1eATeIbHOCTH;
* OBJIaJICHUE OCHOBHBIMHU HaBBIKAMH MCCJIEI0BATEIbCKOM IEATEIHHOCTH.
@opMupoBaHUe KYJIbTYPbI 310POBbSI:
* 0CO3HaHME LIECHHOCTH KM3HU; OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBbIO U YCTAHOBKA Ha
3JI0pOBBI 00pa3 KU3HU (3A0POBOE MUTAHUE, COOTIOICHUE TUTUEHUYECKHX TIpa-BUII,
cOaaHCUPOBAHHBIA PEKUM 3aHATHH M OTIbIXA, PETYIIApHAs PU3NYECKast aKTHBHOCTD);
* OCO3HAHME MOCJIEACTBUIN M HEMPUSITHE BPEIHBIX MPUBBIYEK (YIIOTPEOIICHUE alTKOT OIS,
HapKOTUKOB, KypeHHUE) U HHBIX GopM Bpeaa sl PU3HIECKOTO U ICUXUIECKOTO 3/I0POBBSI;
* cOOMI0IeHNE TTPaBUIT OE30MACHOCTH, B TOM YHCIIe HABBIKM 0€30MaCHOTO MTOBEICHHUS B
MIPUPOIHOM CPEJE;
* YMEHHE OCO3HABATh SMOIMOHAIBHOE COCTOSIHME CBOE U JPYTUX JIOJEH, YMETh YIPaBIATh
COOCTBEHHBIM AMOIIMOHAIBHBIM COCTOSIHHEM;
* chopMUPOBAaHHOCTH HaBBIKA PEQIICKCUH, IPU3HAHKE CBOETO MpaBa Ha OMIMOKY U TAaKOTO KE



rpaBa JAPyroro 4eioBeKa.
TpynoBoe BocniuTanue:

* AKTUBHOE y4aCTHE B PEIICHUH MPAKTHUYECKUX 3a/1a4 (B paMKaxX CeMbH, IIKOJIbI, TOPO/JIA,
Kpast) OMOJIOTHYECKOM M SKOJIOTUUECKOW HAINPaBICHHOCTH, HHTEPEC K MPAKTUYECKOMY
W3YYCHHIO MPOQECCHIA, CBI3aHHBIX C OMOIOTHEH.

IKo0JI0rn4ecKoe BOCIIUTAHNE:

* OpHUEHTAIUs Ha MPUMEHEHHE OMOJIOTUYECKUX 3HAHUU JJIs PEIICHUs 3a7a4d B 00IacTu
OKpY>Karollen cpeibl, IIIaHUPOBAHUS OCTYIIKOB U OLIEHKU UX BO3MOXHBIX MOCIEACTBUN 1JIs
OKpY>Karollen CpeJibl;

* IOBBIIIEHUE YPOBHS YKOJIOTHUECKON KyIbTYphl, 0OCO3HAHHE TJI00ATBFHOTO XapaKTepa 3Ko-
JIOTUYECKHUX MPOOJIEM M IyTeH WX PEIICHUS; aKTUBHOE HEMPHUATUE ACHCTBUHN, MPUHOCAIIUX BPE/T
OKpY>Karolleu cpene;

* TOTOBHOCTb K YYaCTHIO B MPAKTUYECKOMN ACATEIBHOCTH IKOJOTUYECKON HAIIPABICHHOCTH.
Apantanus 00y4anuerocsi K M3MeHAIIUMCS YCJI0OBUAM COLUAIBHON U IPUPO/I-HOH
cpenbl:

* OCBOCHHE 00YYaAIOUIMMHUCS COIUAIBHOTO OIBITa, HOPM U IIPABHJI OOIIECTBEHHOTO MTOBEICHUS B
rpyImmax ¥ COOOMECTBAX MPH BBHITIOJHEHUHN OMOJIOTUYECKUX 3a/1a4, IIPOCKTOB U

UCCIIEIOBAaHHM, OTKPBITOCTH OIBITY U 3HAHUAM JPYTUX;

* OCO3HaHHE HEOOXOAMMOCTH B (POPMUPOBAHUHU HOBBIX OMOJOTHYECKHUX 3HAHUH, yMEHUE
(dbopMynupoBaTh UACH, TOHSITHSL, TUIIOTE3bI O OMOJIOTHYECKIX O0BEKTaX U SABJICHUSAX, OCOZHAHUE
nedunmuTa COOCTBEHHBIX OMOJIOTMYECKUX 3HAHUH, TUTAHUPOBAHHUE CBOCTO PA3BUTHS;

* YMEHHUE OTIEPUPOBATH OCHOBHBIMH MOHSATHUSIMH, TEPMUHAMHU U TMPEJICTABICHUSIMH B 00JIaCTH
KOHIICTIIIUN YCTOMYMBOTO Pa3BUTHSI;

* YMEHHE aHAJU3UPOBATH U BBISABIIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIECTBA U SKOHOMUKH;
OIICHUBAHUE CBOUX JIEHCTBUI C yUETOM BIHMSHUS HA OKPYXKAIOIIYIO CPEeIy, JOCTHXKEHUS LIeTIel 1
MIPEOJI0NICHUS BBI30BOB M BO3MOKHBIX TJI00ATBHBIX MOCIEICTBUI;

* 0OCO3HAaHHE CTPECCOBOW CUTYAIMH, OLICHUBAHUE POUCXOISIINX U3MEHEHUN U UX TIOCIIECTBUN;
OLICHUBAHUE CUTYAIIUU CTPeCcCa, KOPPEKTUPOBAHUE TPUHUMAEMBIX PELICHUHN U ACHCTBUN;

* YBOKUTEIbHOE OTHOILIEHHUE K TOUKE 3PEHUS APYTrOro YeJIOBeKa, €ro MHEHUIO, MUPOBO33PEHUIO.

DopMbI KOHTPOIA

KonTtpons pe3ynbTaToB 00yueHHs B COOTBETCTBUU C IaHHOW 00pa30BaTeIbHOI
IIpOrpamMMoil MpOBOAUTCS B pOPME MUCbMEHHBIX U SKCIIEPUMEHTAIBHBIX pabOT, peanoIaraeTcs
MIPOBEACHUE IPOMEKYTOUYHON U UTOTOBOM aTTECTALIUH.

IIpomeskyTOoUHAs aTTECTALMSA

JI1s1 oCyIecTBIEHUS TPOMEKYTOUHOM aTTECTALMK UCIIOIb3YIOTCS KOHTPOJIBHO-OLIEHOUHBIE
MaTepuaibl, 0TO0p coaepKaHusl KOTOPHIX OPUEHTUPOBAH HA IPOBEPKY YCBOEHUS CHCTEMBI
3HAHUN U YMEHUN — MHBAPUAHTHOTO si/Ipa COAep X aHUs IeHCTBYIOMNUX 00pa3oBaTeIbHOM Mpo-
TpaMMBI 10 OMOJIOTHH IS 001IIe00pa30BaTEIBLHBIX OPTaHU3aIuid. 3aIaHUsI POMEKYTOTHOM
aTTeCTallly BKIIIOYAIOT MaTepHuaj OCHOBHBIX pa3/iesioB Kypca OHOJIOTHH.

[TAKET OLHEHOYHbBIX MATEPHNAJIOB 1 KPUTEPUU OLIEHUBAHUA 110
[MPEAMETY «bUOJIOT'US»
KOHTpOJILHbIe U3MEPUTECJIbHBIC MATEPHUAJIBI
[Ipu opranuzanyy TEKyIero KOHTPOJIS yCIeBaeMOCTH 00yUYaloIUXCsl CeIyeT YUUThIBATh
tpedoBanuss ®I'OC OO0 k cucTeme OIEHKH JOCTHKEHHS TUIaHUPYeMbIX pe3ynbratoB OOII,



KOTOpasi JI0JKHA TPeyCMaTPUBATh UCIIOJIb30BAHNE Pa3HOOOPA3HBIX METOIOB U )OPM, B3aMHO
JOTIOJHSIOMIMX APYT Apyra (CTaHAapTU3UPOBAHHBIC TUCbMEHHBIEC U YCTHBIE PAOOTHI, IPOCKTHI,
MIPaKTUYECKHE U T1ab0opaTopHbIe pabOTHI, TBOPUECKHE PAOOTHI, CAMOAHAIHN3 M CAMOOIICHKA,
Ha0JIt0/IeHUe, UCTIBITAaHUS U UHOE).

Br160p yKa3aHHBIX HU)KE TUIIOB U IPUMEPOB KOHTPOJIbHBIX N3MEPUTENIbHBIX MAaTEpUAJIOB
00yCIIOBJIEH MEAArOrHYeCKON U METOINYECKOM 11e11ecO00Pa3HOCThIO, C YUYETOM MPEeIMETHBIX
ocobeHHoCTel Kypca «bruonorus 5—9 kmaccy.

TecTsl 1 3amanus pa3padboTansl B cooTBeTcTBUU ¢ hopmaToMm EI'D u 'HA, uTo mo3Boiser
Jla’ke B paMKaX YCBOCHHUS MPAKTUUYECKON 4acTU MPOrpaMMbl 0TpabaThiBaTh 001IeydeOHbIE U
MpeAMETHBIC 3HAaHUSI U YMEHUSI.

[TepeueHb OLIEHOYHBIX TPOIEAYP AOKEH OBITH ONTUMATBHBIM M IOCTATOYHBIM JISI OTIpe-
JIeJIeHUs] YPOBHS TOCTHKEHUS 00y4aloIMMUCS IPEIMETHBIX U METAIIPEIMETHBIX PE3yJIbTaTOB.
Oukcaius pe3yibTaToB TEKYIIEro KOHTPOJIS YCIEeBAeMOCTH 00YUaIOIIUXCS OCYIIECTBIIECTCS B
COOTBETCTBHUH C MPUHATON B 00pa30BaTENbHOM OpraHu3aluy CUCTEMOM OLIEHUBaHUS.

IpenJioxkeHHble TUNBI U IPUMePHI 3aJaHUT:
* OPUEHTUPYIOT YUHUTEINS B JHANa30He KOHTPOJIbHBIX N3MEPHUTEIBHBIX MaTepPHUaIOB IO KypCy,
MIOMOTaI0T pa3HOO0Pa3UTh 3aJaHKs TPEHUPOBOUYHOT0, KOHTPOJIHHOTO U JOMOIHUTEIBHOTO
MOJyJied, Kak MHTEPAKTUBHOT'O BUJICO-YPOKA, TaK U TPATUIIMOHHOTO YpO-Ka B paMKaX KJIacCHO-
YPOUHOI CHCTEMBI;
* YUUTBIBAIOT BO3MOXKHOCTH YCBOCHHUSI MaTepHaa, ¢ TOYKHM 3peHus ero nuddepeHnuanun s
Pa3IMYHBIX KaTeropuil 00yJaromuXcsl, pa3HOrO YPOBHS U3yYEHHS MPEAMETa, BO3PACTHBIX
0c00EHHOCTEeM MITaIINX IKOJBHUKOB, a TAK)KE€ MOTHBALIMOHHOTO U ICUX03MOLIMOHATIBHOTO
KOMIIOHEHTOB YPOKOB;
* TO3BOJISIOT OTPabaTHIBATh HABBIKH, 3aKPETUISATH MOJYyYSHHbIC 3HAHUS U KOHTPOIUPOBATh
pe3yabTaThl 00yUeHHs, KaK B X0OJIe K&KIO0TO YPOKa, TaK U B paMKaX UTOTOBOTO YpOKa I10
Marepuany pazaena. Cnenuduueckoin Gopmoit KOHTpOIIS sBIsieTCs padboTa ¢ mpudopamu,
nabopaTopHBIM 000pyI0BaHueM, MoAeNIIMH. OCHOBHAS 1I€JIb 3TUX ITPOBEPOYHBIX PabOT:
OTIpeICICHUEYPOBHS Pa3BUTHSI YMEHHH IIKOJILHUKOB PadOTaTh ¢ 000PYJOBaHUEM U IPOBOIUTH
IKCIIEPUMEHTATbHBIEC UCCIIEIOBAHMSI, JIAHUPOBATH HAOIIOACHHUE I OMBIT, BECTH
CaMOCTOSITENIbHO MPAKTUYECKYI0 paboTy. 3aaHne MOXKET CUNTAThCS BBIOJIHEHHBIM, €CIIH
3aITMCaHHbIH/BHIOPAHHBIN OTBET COBIA/IAET C BEPHBIM OTBETOM. 3a/IaHUSI MOTYT OLIEHUBATHCS KaK
1 6amiom, Tak ¥ OOJBIIMM KOJIMYECTBOM B 3aBUCHMOCTH OT YPOBHSI CIIO)KHOCTH 33JJaHHS, OT
KOJIMYECTBA BBE/ICHHBIX/BBHIOPAHHBIX OTBETOB, OT TUTIA 3a/IaHHS.
Hopmsbl o11eHOK 32 Bce BUIbI IPOBEPOUYHBIX PabOT
«5» — ypOBEHb BBITIOJIHEHUS TPeOOBaHUN 3HAUUTENHHO BBIIIE YIOBJIETBOPUTEIBHOTO:
* OTCYTCTBHE OIINOOK, KaK M0 TEKYIIEMY, TaK U [0 MPEabIAYyIIeMy yueOHOMY MaTepHaty;
* He OoJiee OJTHOTO HeloUETa.
«4» — ypOBEHb BBINOJIHEHUS TPEOOBAHUH BBIIIE YAOBIETBOPUTEIHHOIO:
* HIYKe 2—3 omuO0K Win 4—6 HeT0UETOB MO TeKyIIeMy yueOHOMY MaTepuaiy;
* He Oosiee 2 omKOOK UK 4 HeT0UETOB 0 MPONHACHHOMY MaTepuay;
* UCTOJIb30BAHNE HEPALTMOHAIBHBIX IPUEMOB pellIeHHs yueOHOM 3a1auH.
«3» — JIOCTaTOYHBI MUHIUMAJLHBINA YPOBEHD BBHIITOJIHEHUS TPEOOBAHUMN, TIPEABSIBISIEMbIX K
KOHKpeTHOM padore:
* He Oostee 4—6 ommOoK i 10 HEMOYETOB MO TEKyIeMy YIeOHOMY MaTepHaly;
* He Oosee 3—35 ommOOK MM He Oosiee 8 HEOUYETOR MO MPOUJICHHOMY Y4EOHOMY MaTepHaly.



«2» — ypOBEHb BHITIOJIHEHUS TPEOOBAHUN HIKE YOBIETBOPUTEIBHOTO:
* Hajraue 6oee 6 ommOok unu 10 HeOYETOB MO TEKYIIEMY MaTepHay;
* Oosiee S5 omMOOK Wi OoJiee § HEJOUETOB MO MPONUCHHOMY MaTepuaty.



Beeaenue — 1 u.
P. 1. buonorus — Hayka o )HBOM MUpe — / 4
P.2. Ctpoenue opranuzma — 9 .

P.3. MHoroo6pasue >KxuBbIX OPraHu3MoB — 15 4.
P.4. IloBTopenue u 06006menne — 2 4.

TemaTudeckoe IJIAHUPOBAHUE B 5 kiacce

No | Tema Copepxanue enesas ycranoBka | Konmny | OcHOBHBIE BUIBI AesATenbHOCTH | Mcnonb3oBaHue

ypoKa €CTBO | 0OydaroLIMXCsl Ha ypOKe/BHEY- 00opya0BaHuUs

1! YacoB | POYHOM 3aHSATUU

Buosorus — Hayka o ®uBoM mupe (7 1)

1 | Meronsl uzyuenust | Mcnonb3oBanue yBe- OOBACHATD 1 YMmeHue paboTats C MHUKpOCKOII CBETOBOHA,
IIPUPOIBL. JUYUTENEHBIX TPUOOPOB MPH | Ha3HAYCHHE n1a00opaTOpPHBIM 000PYIOBaHUEM, | TU(PPOBOIL
JIaGopatopHas pa- | U3y4€HUU OOBEKTOB KHUBOU YBEITMYHUTEIbHBIX YBEJIMYUTEIbHBIMU pHOOpaMu.
6ota 1 IPUPOABI. YBEIUUUTENbHBIE | IPHOOPOB. N3yyaTp yCcTpONCTBO MH-

«M3yuenune pUOOPBI: JIYTIBI pydHasi, Pasznnuats pyunyro KpOcKona U co0Jr01aTh IpaBuiia
yCTpOHCTBa HITaTUB-Has, MUKpOcKon. P. | u mraTtuBHyto paboThl ¢ MUKPOCKOIIOM.
YBEJIMYUTEIBHBIX I'yk, A. Ban JleBenryk. Yactu | mymbl, 3HaTh CpaBHUBaTh YBEIMUEHUE JIYIIBI U
pudOpPOB» MHUKpPOCKOTIIA. BEJIMYHHY I0JTy- MuKpockona. [TonyyaTs HaBBIKH
Muxkponpenapar. [IpaBuna 4aeMoro ¢ UX MOMO- paboThl ¢ MUKPO-CKOTIOM IpU
pa-00Thl C MUKPOCKOIIOM. LIbIO YBEJIUYEHUS. W3Y4YEHHUHU TOTOBBIX
MuKpornpenaparoB. CobnoaaTh
npaBuia paboThl B KaOMHETE,
oOpaitieHus ¢ 1abopaToOpHbIM
o0opynoBaHreM
Crpoenue opranuzma (9 u)

2 | CtpoeHHe KIETKH. Crpoenne kneTku. Tkanu. | BoIABIsATE yacTu 1 YMmeHue paboTatsh C Mukpockon cBETOBOi,
JlaGopartopHas pa- Kierounoe crpoenne KJIETKU Ha 1abopaToOpHBIM 000pyIOBaHUEM, | HUGPOBOI
6ota 2. KHUBBIX OPraHU3MOB. PHUCYHKaX YBEJIMUYUTEIbHBIMU IPHOOpAMH.

«3HaKOMCTBO € Knerka. YacTu kneTku 1 | yueOHHKa, XapaKTe- HaGnronate 4acTi U Op-raHOMIbI
KJIETKaMU PAaCTEHUI» | UX HA3HAUYEHHUE. pHU30BaTh UX 3HaUYeE- KJIETKH Ha TOTOBBIX MUKPO-




Hue. CpaBHUBATH
KUBOTHYIO U
PaCTUTEIBHYIO
KJIETKU, HAXOJIUTh
YEepThl UX CXOJICTBA
U pa3IuuusL.
Paznuuate TkaHu
KU-BOTHBIX U
pacTeHuil Ha
pUCYHKaX y4eOHU-
Ka,
XapaKTepU30BaTh
UX CTPOCHHE,
00BSIC-HATH UX

mpernaparax moJ MaJlbIM U
OOJIBIIIMM YBEITHYCHUEM
MHUKPOCKOIIA ¥ ONUCHIBATH HX.
PaznuuaTh OT/IENIbHBIC KIIETKH,
BXO/JISIIIME B COCTAB TKAHHU.
O600maTh U GUKCUPOBATH
pe3yNbTaThl HAOIIOICHUH,
Jenath BBOABL. COOMI01aTh
npaBujia paboThl B KAOMHETE
Ouonoruu, oopaleHus ¢
1abopaTopHBIM 000pyAOBaHHEM

GbyHKIMU.
XUMHUYECKUN COCTaB XUMHAYECKUN COCTaB Paznnuath Hab6nronaTs neMoHCTpaIuio
KJIETKH. KJIETKH. XUMUYECKHE HEOpPraHUu-4YeCKUe 1 OIIBITOB YUUTEJIEM,
BEIleCTBA KIIETKH. OpraHUYECKUe AHaJM3UPOBATh UX P €-3YJIbTATHI,

Heoprannue-ckue
BEIIECTBA KJIETKH, UX
3HAYEHUE IS KIETKU U
opranusma. Opranuue-
CKHE BelIeCTBa KIIETKH,
UX 3HAYEHUE NS )KU3HU
OpraHu3Ma U KJIETKU

BEIIIECTBA KJIET-KU,
MUHEPAITBHBIC CO-
A, OOBSCHATH UX
3HAUYEHUE JJIs Opra-
HH3MA.

JIeNaTh BBIBOJIBI. AHAIM3UPOBATh
MIPEICTaBICHHYIO HA PHCYHKAX
yuyeOHHKa HHPOPMALIUIO O
pe3yibTaTax OmbITa, paboTas B
nape YMeHnue paboraTsb ¢
1a00paTOPHBIM 000pyI0BaHHEM




MHuoroo6pasue KuBbIX opranu3MoB (15 u)

Crpoenue u
KHU3HEICATEIILHOCTD
OakTepuil. 3HaUCHUE
OakTepuii B Ipupoie
Y J)KU3HU YEJIOBEKa

bakrepuu: ctpoeHue u
JKU3HENEATEIbHOCTh. bakT
€pUu — NPUMUTUB-

HbIE OJJHOKJIETOYHBIE Op-
rauu3mel. CTpoeHue Oak-
Tepuil. PazMHOXeHHE.
OakTepuill IeJICHHEM
KJIETKHM HazBoe. bakre-
pUU KaK camasi ApEBHSS
rpyImmna OpraHu3MoB.
[Ipoueccsl xu3HenESA-
TEIbHOCTU OaKTEpU.
[Tonsitue 06 aBTOTpOhax
u retepoTpodax, mpoka-
pUOTaxX U FyKapuoTax

XapakTepus3oBaTh
0COOCHHOCTH
CTpOe-HUs
OaKTepuH.

2

OnuceiBaTh pazHo0Opa3HbIe
($hopMBbI OaKTEpHATHHBIX KIETOK
Ha PUCYHKE
yueOHuKa.Paznuyars noHaTus:
«aBTOTPOGBI», «T€TEPOTPOPHI»,
«IPOKAPHOTHI», «IYKAPUOTHD».
XapakTepu30BaTh MPOIECCHI
KHU3HE-TEATETLHOCTH OaKTEepUH
Kak rnpoka-puot.CpaBHUBATH U
OLICHUBATh POJIb OaKTe-puii-
aBTOTpOo(OB U OaKTEepU-TETEPO-
Tpo(oB B pupoaey MeHue
padoTath ¢ 1a00paTOPHBIM
o0opynoBaHuEeM, yBE
JTUYUTETHHBIMU PUOOPAMHU.

PaccmarpuBa-nue
OaxkTepuii Ha TOTOBBIX
MHUKpOIIpEena-parax ¢
UC-TI0JIb30BaHUEM
MHUKPOCKOIIA.




MapctBo Pactenus.
XBOIIIH, IJIAYHBI,
MATIOPOTHUKH.
I'onocemenHsie,
MOKPBITOCEMSIHHBIE.
JlaGoparopHas
pabora3.
«OcobeHHOCTH
Pa3BHUTHUS CIIOPOBBIX
pacTeHui

Pacrenus.lIpencraBnenue
o ¢uo-pe. OTIMYUTENBHOE
CBOMCTBO PACTECHU.
Xmopodwuin. 3HaueHue
¢dorocuntesa. CpaBHe-HUE
KJIETOK pacTeHH U
Oakrtepuil. Jlenenue
[[apCcTBa pacTeHUN Ha
CPYIIIBI: BOAOPOCIIH,
[[BETKOBBIE (ITOKPBITOCE-
MEHHBIE), TOJIOCEMEHHBIE,
MXH, TJIayHBI, XBOIIIH,
nanopoTHUku. CTpoeHue
pacrenuii. Ko-peHb u
no0er. CroeBu-1e
BoJiopociieil. OCHOB-HbIE
pa3iauyurs MOKPHITO-
CEMEHHBIX U
rOJIOCEMEHHBIX pacTe-
HUil. Poib IBETKOBEIX
pacTeHuM B XKU3HU YEJI0-
BEKa

XapakTepus3oBaTh
IJIABHBIEC IPU3HAKHU
pacTeHu.

Paznuuare yacTu IBETKOBOTO
pacTe-Husl Ha pUCYHKE
y4eOHMKA, BbIIBUTATh
MPEIOJIOKEHUS 00 UX
¢byukuuax.CpaBHUBATD
LIBETKOBBIE U I'OJIOCEMEH-HbIE
pacTeHus, XapaKTepru30BaTh UX
CXOJICTBO U Pa3INYusl.
XapakTepu3oBaTh MXH,
MaroOpPOTHUKH, XBOIIIHU, IJIAYHBI
KaK CIIOPOBBIE pacTe-HuUs,
OTIpEeeNATh TEPMUH

«criopa». BeIIBIIATE Ha pUCYHKE
yueOHUKa pa3-IInYus MEKIY
PaCTeHUSIMH Pa3HBIX
CHUCTEMAaTUYECKHUX TPYIIIL.
ConocTaBisTh CBOMCTBA
pacTUTENb-HOU 1
OakTepuaibHOU KJIETOK, AeTaTh
BBIBOJIbl. XapaKTepU30BaTh
3HaUYE€HHE PACTEHUN Pa3HbIX
CHUCTEMaTUYECKUX TPYII B
YKU3HU YeJloBeKa Y MEHHE
paboTaTh ¢ 1a00paTOpPHBIM
00opyIoBaHHEM, YBE-
JTUYUTETHHBIMU IPHOOPAMHU.

OGHapyxe-Hue XJ10po-
TUTACTOB B KJIETKaX
pac-TeHuH C uc-
M0JIb30BAHU-EM

UG pOBO-TO
MHUKPOCKOIA. DJIEKTPO
H-HbI€ Ta0JIUIBI U
IUIaKaThL.




Bonopocnu, nx
MHOT'000pa3ue B
IPUPOIE

OO01mas xapakTepucTH-Ka.
CtpoeHue, pa3MHO-KEHHE
BOZOPOCIIEH.
Pa3znoobpasue Bomo-
pocied. Otaensl: 3ené-
Heie, Kpacusie, bypoie
BOJIOPOCIIH. 3HAYCHUE
BOJIOPOCIICH B IPUpO/IE.
Hcnonp3oBanue BOAO-
pocIeil uenoBekoM

N3yuuts cTpoeHue
U Pa3MHOKEHUE
BOJI0-POCIIEH

Bb1iensiTe 1 ONUCKHIBATH
CYILECTBEH-HbIE MPU3HAKI
BOZOpOCIIE. XapaKTEpU30BaTh
TJIaBHBIE YEPThI, JIEKAIIUE B
OCHOBE CUCTEMaTUKH BO-
nopocieit. PacrioznaBarb
BOJIOPOCJIM HAa PUCYH-KaX,
repOapHbIX
Mmarepuanax.CpaBHUBATh
BOJIOPOCJIH C HA3EMHBI-MHU
pacTeHHUSIMH U HAXOAHWTH 00ITHE
npu3Haku. OOBSICHITH MPOIIECCHI
Pa3MHOKEHHUS Y OJHOKJIETOYHBIX
¥ MHOTOKJIETOY-HBIX
BoJlopociieid. Micnonb30BaTh
MH(OPMAaLIMOHHBIE PECYPCHI IS
MOATOTOBKU COOOIIE-HUS O
3HAQYE€HUH BOJIOPOCIEN B IPU-
POJie U KU3HH YeTIOBEKa

Mukpockon

1 (poBOH,
MUKpPOIperna-parkl.
(On-HoOKNETOUHAS
BOJIOPOCITh —
XJIaMHUJIOMO-HaJ1a)

Mxu. Obu1ast xapak-
TEPUCTHKA U 3HAYE-
HHE

MoxoBuIHbIE, XapaKTEP-
HBIE YEPThl CTPOCHMUS.
Knaccer: [leuénouynnku u
JIucrocrebenbHbBIC, NX
OTJINYUTEIbHBIE YEPTHI.
Paszmuoxxenwue (6ecmo-noe
Y TI0JIOBOE) U pa3-BUTHUE
MOXOBHIHBIX. Mo-
XOBHUIHBIE KaK CIIOPO-BbIC
pacTteHus. 3HaY€HHE MXOB
B [IPU-POJIE U )KU3HU

N3yuuts ctpoeHue
U pa3MHOXEHUE
MXOB

CpaBHUBaTh IpEICTaBUTENEH
pa3-IUYHBIX TPYII PACTCHUN
oTzena, Ae-1aTh

BEIBOIBI. Ha3wIBaTh
CYILLIECTBEHHBIE IIPU3HAKU MXOB.
Pacnio3naBate npeacraBuTenen
MO-XOBH/IHbIX Ha PUCYHKaX,
repOapHbIX MaTepuaiax, KUBBIX
o0BexTax. BeiaensaTh npu3HaKu
MIPUHAJIEKHO-CTH MOXOBH/THBIX
K BBICIIUM CIIOPO-BbIM

Mukpockon
U(pPOBOH,
MHKPOTIpeTa-parsl.
(Cdar-uym — kie-
TOYHOE CTPOCHUE)




4eJI0BEKA.
JlabGopaTtopHas pabora 4.
«M3yueHue BHEIIHETO
CTPOCHUS MOXOBUIHBIX
pacTeHui»

pacTeHusIM. XapaKTepU30BaTh
MPOLIECCHI Pa3-MHOXKECHHUS U
pPa3BUTUS MOXOBHUIHBIX, UX
0COOCHHOCTH. Y CTaHABIMBATh
B3aMMOCBSI3b CTPOE-HUS MXOB U
UX BO3JICHCTBUS Ha cpey
oburanusi. CpaBHUBAThH BHEIITHEE
CTpOEHHE 3€JIEHOTO0 MXa
(KyKyIIKHHA JIbHA) ¥ O€JI0r0 MXa
(carnyma), ormedaThb ux
CXOJICTBO U

paznuunst. DUKCUpOBaThH
PE3yNbTaThl UCCIIEI0-BaHHIA.
Co0roats mpaBuia paboTH B
kabu-Hete, oOparieHus ¢
71a060paTOPHBIM 000pYIOBaHHEM

I'pu6sI. O0mas
XapaKTepUCTHKA.
MmuorooGpa3ue
rpuooB.

MHuoroob6pasue u
3HaueHue rpruodoB.
CtpoeHue NUIIImoYHbIX
rpu6oB. [InecHeBble
rpuOBl, UX UCIIOJIB30BaHUE
B 3/IpaBOOXPAaHEHUU
(aHTUOMOTHUK MEHUIUII-
nuH). OTHOKJIETOYHbBIE
rpubbl — apoxoku. Mx
UCIIOJIb30BaHUE B XJIe-
OoTeueHnH U TMUBOBApe-
HuK. Che100HbIE U s710-
BUThIe rpuOkl. [IpaBuiia
cbopa u ynotpeOaeHus
rpu6oB B numy. [Tapaszu-
tuyeckue rpuobl. Pomb

XapakTepHu3oBaTh
CTPOEHHE
LUITOYHBIX
rpuOOB.

[Tompa3nenars nuIsInOYHbIE
rpuOBbl HA TIIACTUHYATHIE U
TpyOUarbie. OnMCHIBATH
CTPOEHHE TUIECHEBBIX TPHOOB 10
puCyHKY yueOHuKa.OOBACHATH
TEPMHUHBI «aHTUOHOTUKY U
«EeHUIMUTAH». Pacio3HaBaTh
CheI0OHBIE U SIOBU-THIE TPUOBI
Ha Ta0JauIax U pUCyHKax
yueOHUKa. Y4acTBOBaTh B
COBMECTHOM O0CYXe-HUU
MpaBmII cOOpa U UCIIOJIb30BAHUS
rpu6oB.O0BACHITH 3HAYCHUE
rpuOOB IS UeIOBeKa U JUIs

IIPUPOBI

T"'oToBUTEL MU-
Kporpenapar
KYJbTYpPBI

npoxoken. M3yqars
TMIJIECHEBBIE TPUOBI TTO]T
MHUKPOCKO-TIOM TIpH
Ma-JIOM YBEJIN-4YCHUHU
Ha TO-TOBBIX
n\MUKpoTpena-
paTtax.OneKTpOH-HbIE
TaOJIMIIBI U IUIAKATHI.




rpubOB B IPUPOJIE U
KHM3HU YEJIOBEKa




Beenenue — 1u.

P. 1. Ocob6ennoctu crpoenus L{BeTkoBbIX pacTeHuit — 13 4.
P.2. — )KusHenesaTenpbHOCTh PaCTUTEIBHOTO Opranu3ma — 9 4.

TemaTtnueckoe nIaHUPOBaHUE B 6 Kiacce

P. 3. Knaccudukarus 1iBeTKOBBIX PACTCHHHN — 7 .
P.4. Pacrenus u okpyxaromas cpena — 4 4.

Ne | Tema

Conepxxanue

IleneBas ycraHOBKa
ypoKa

Komuu
€CTBO
4acoB

OcHOBHbIE BU/IbI ACATEIBHOCTH
o0yJaromuxcs Ha ypoKe/BHEY-
POYHOM 3aHITHU

Hcnonp3oBanue
000poI0BaHUs

OCOoOEHHOCTH CTPOEHUS LIBETKOBBIX PACTEHUH

1 Cewms, ero
CTpOCHHE U
3HAYCHUE

CemMs kak opraH paz-
MHOKEHHSI
pacTeHuii.3HaUCHHE CEMSTH B
MIPHU-POJIE U KU3HU YeJIOBEKa
JlabopaTtopHas pabora 1
«Ctpoenue ceMeHu ¢a-
COJI»

CrpoeHue ceMeHHU:
KOXYpa, 3apOAbIII,
SHJIOCTIEPM,
CEMS0-JIN.
Ctpoenue 3apo-
JpIIIA PACTEHUS.
JIBy-nonbHbIE 1
OJIHO/I0JIb-HbIE
pacTeHus..
IIpopacranne
CEMSIH.

1

OOBACHATH POJIb CEMSIH B
npupone. XapakTepu3oBaTh
(GYHKIIMHM YyacTei CEMEHHU.
OnuceIBaTh CTPOCHUE 3apObIIIA
pacTeHus. Y CTaHABIMBATh
CXOJCTBO ITPOPOCTKA C
3apojipIeM ceMeHH. OnuchiBaTh
CTa/IuM MIPOPACTAHUS CEMSIH.
BBISIBIIATE OTIIMYUTEIBHBIC
MIPU3HAKN CEMSIH JIBYIOJIbHBIX U
0J1-HOJIOJIBHBIX PACTEHHUH.
Hcnone3oBate
UH(OPMALMOHHbIE PECYPCHI JUIs
MOJTOTOBKH COOOIIE-HUS O POJIU

Pa6ora «Ctpoenue
cemen#u (aco-
ma»l{udposas
nabopaTopus 1o
9KOJIOTHH (AaTYUK
OCBE-LIIEHHOCTH,
BIIQKHOCTH U
TeMIiepaTy-
PBI).DJIEKTPOHHBIE
TAOJIUIIBI M TUTAKATHI.




CeMsIH B )KM3HH YeJIOBe-
ka.IlpoBoauTh HAOIIOACHUS,
(UKCUPO-BATh UX PE3YIBTATHI BO
BpEMsI BBINOJI-HEHHUS
JTa00paTOpPHOM
pabotbe1.CoOmroaaTh mpaBuia
paboTHI B KaOu-HETe,
oOparmienus ¢ 1a00paTOpHBIM
o0opynoBaHueM YMeHHE
paboTath ¢ 1abopaTOPHBIM
00opyI0BaHKEM,
YBEJIIMYUTEIILHBIMU MIPHOOpaMH

YcnoBusa
MpOpacTaHus
CeMsIH

3HaveHHE BObI 1 BO3-1yXa
JUTSI IPOPACTAHUS CEMSTH.
3amacHbIe IUTa-TeIbLHBIC
BCIIECTBA CE-MECHH.
TemmneparypHsbie

YCJIOBHS TTPOPACTAHUS
cemsH. Poinb cBera. Cpo-ku
IoceBa CEMSH

N3yunts ponb
3amnac-HbIX
MUTATEJIbHBIX BE-
LIECTB CEMEHH.
Tem-nieparypHsle
yCIIOBUSA
MIPOpaCTAHMS
cemsH. Poib cBera

XapakTepru3oBaTh poib BOIAbI U
BO3-/lyXa B IPOpPacTaHUU
ceMsaH.OOBSACHITh 3HaYCHUE
3aIllaCHbIX MU-TATEJIbHBIX
BELIECTB B IPOPACTaHUU
ceMsiH.OOBACHATh 3aBUCUMOCTb
IpopacTa-Husi CEMsIH OT
TEMIIEPATYPHBIX yCIIO-
Buii.IIporao3upoBars cpoku
II0CEBA CE-MSH OTIEJIbHBIX
KyJnbTyp.YMeHue paboTarts C
71a00paTOPHBIM 000PYI0BaHUEM,
YBEJIMUYUTEIbHBIMU IPUOOPaMH.

Pabora

«Ycnosus
IPOPACTAHUS CEMSIHY.
3HaueHue BO-Abl U
BO3/1yXa JJIs mpopac-
TaHUS

cemsiH. [{u¢poas
nabopaTtopus o
9KOJIOTMH (JaTUYUK
OCBE-LIIEHHOCTH,
BIIKHOCTH U
TEMIIEpaTy-phl).

Kopens, ero crpoe-
HUE U 3HaYEHUeE.
KopHeBbiii
CHCTEMBI.

Tunsl KOpHEBBIX CUCTEM
pactenuii. CTpoeHue KOpHs
— 30HBI KOPHS: KOHYC
HapacTaHus, BCa-ChIBAHMUSI,
MIPOBEJICHUS, I€JICHMS,
pocra. Poct kopHs,
reorponusm. Bu-
JIOM3MEHEHMS KOPHEH.

N3yunTh BHENIHEE U
BHYTpPEHHEE CTPOe-
HHE KOpHS

Paznmuyarh 1 onpeaensaTh THITBI
KOP-HEBBIX CHCTEM Ha PUCYHKAX,
repOap-HbIX K3EMIUTIPaXx,
HaTYpaJIbHBIX
obbexTax.Ha3piBaTh yactu
KOpHsL. Y CTaHABJIUBATh
B3aMMOCBSI3b CTPOC-HUS U
byHKIMi yacrei

Mukpockon

I (PPOBOIA,
MUKpOIIperna-

paThl. DNEeK-TPOHHBIE
Ta-OJIMIIBI U 11J1a-KaThI.




3HaueHue KOpHEH B
pUpoe.

JlabGopaTopHas pabora 2.
«CTtpoeHue KOpHS IIpo-
pOCTKa»

KOpHs.OOBSACHATH 0OCOOCHHOCTH
pocta kop-Hsi. [IpoBoauTh
HAOJI0ICHUS 32 U3-MECHEHUSMU B
BEPXYLICYHOW YaCTH KOPHS B
NepuoJI pocTa. XapakTepu30BaTh
3HAYCHUE BUIOM3-MECHEHHBIX
KOpHEM 1JIst
pactenuii.IIpoBoauTh
HabroeHus U PUKCUPO-BATh X
pe3yJIbTaThl BO BPEMSI BBITIOJN-
HEHUS JTA0OpaTOPHOM

paboTs1. Cobiro1aTh MpaBuiia
paboThI B KaOu-HETe,
oOpareHus ¢ J1abopaTopPHBIM
o0opynoBaHueM Y MCHHE
paboTath C 1abopaTOPHBIM
00opyI0BaHUEM,
YBEJTMYUTEIBHBIMU PHOOPAMH.

JIuct, ero
CTPOEHHUE U
3HAUYCHUE.

JIucrt, ero ctpoenue u
3HaueHue BHemHee
CTpPOEHHUE JTU-CTa.
Buyrtpennee ctpoe-Hue
JcTa. THIBI JKUJIKO-BaHUS
nuctbeB. CTpoeHUe u
(GyHKIIUM ycThULl. 3HaUE€HUE
JIUCTA JJIS PACTEHUS:
(dhoTocuH-TE3, NCTIApEHHE,
ra3zoo0-meH. Jlucroman, ero
pOJIb B )KU3HU PACTCHHS.
BunonsMmeHneHnus a11u-cTbeB

N3yunTs BHELIHEE U
BHYTpPEHHEE
CTPOCHHE JIUCTA.

Onpenensars 4acTH JINCTA HA
repOap-HbIX 3K3EMILIAPAX,
pucyHKax.Pa3nuyars npocTeie u
CJIOXKHBIE JIN-CTBSI.
XapakTepru3oBaTh BHYTPEHHEE
CTPOEHHE JINCTA, €r0 4acTU
VYcraHaBiMBaTh B3aMMOCBS3b
CTpoe-HUs U QYHKIUN

ucTa. XapakTepu30BaTh
BUJIOM3MEHEHMS JINCTHEB
pacteHuil Y MeHue paboTtaTh C
1ab0paTOpHBIM 000PYIOBaHUEM,
YBEJIMYUTEIBHBIMU NPUOOPaMH.

OJNEKTPOHHBIE
TaOJIUIIBI U TTAKATHI.
Hudposoit gaTunx
KOHIIEHTPAILlU1 HOHOB,
AJIEKTPO]] HUTPAT-
aQHMOHOB, HJIEKTPOJ
CpaBHE-HHUSL.




Cre0eb, ero
CTpOe-HHE U
3HAYCHUC

Crebernb, ero crpoeHue U
3HAYCHUE

JlabGopaTopHas pabora 3.
«BHelHee cTpoe-Hue
KOpHEBHIIA, KIyO-HS,

N3yunth BHELIHEE
CTpOEHHE CcTeOIIs.
Tu-nbl crebineit.
BuyrpeH-Hee
CTPOCHHE CTEOJIS.

OnuceIBaTh BHELIHEE CTPOCHHE
cTe0-JIs1, MPUBOJUTH IPUMEPHI
Pa3IMYHbIX THUIOB CTEOJICH.
Ha3zbiBaTh BHYTpEHHUE YaCTH
cTebst pacTeHui U Ux

Mukpockor
UPOBOIA,
MUKpOIpera-
patbl. «Cte-0emb
OJTHO-JTOJIbHBIX U

JTYKOBHILIBDY OyHKIMM cTeOIIs. ¢byukin. OnpenensiTs JBYAOJIbHBIX
Bu-nonmsmenenus BUJIOM3MCHEHHS HAJl-3€MHBIX U | PAaCTCHUI» DIIEKTPOHH
cTedust y [MOJ3E€MHBIX IT00EroB HA ple TaOIUIBI U
HAJ3EMHBIX U MOJ- pucyHKax, poTorpadusx, IJIaKATBI
3eMHBIX MTOOETOB. HaTypaJlb-HbIX
oObekTax.M3yuyaTs U onuckBaTh
CTPOCHUE TO/I-3¢MHBIX MTOOETOB,
OTMEYaTh MX paz-
munst. DUKCUPOBATh
pe3yJIbTaThl UCCIIEI0-BAHUIA.
Co0roats npaBuiia paboTHI B
kabuHeTe, oOpaieHus ¢ Jabopa-
TOPHBIM 000pPY/JOBaHHEM
XKuzHenesaTenbHOCTh PACTUTEEHOTO OPTaHU3Ma
MuHnepanbHOE nuTa- MuHepanbHOE UTaHNe YcraHaBIMBaTh 1 OOBsACHATH posb KOpHEBBIX BO- | Llndposas
HUE pacTEeHUH U pacTeHuil 1 3HaUCHNE B3aH-MOCBSI3b JIOCKOB B MEXaHU3ME nabopaTopus 1o
3Ha4YeHHE BOJBI BoJIbIBosa Kak MOYBEHHOT'O MOYBEHHOT'O HKOJIOTUH (IaTUUK

HE00X0IMMOE yCIOBUE
MHUHEPATBHOTO
(TTOYBEHHOT0) MUTAHUSI.
W3BnedeHne pacTeHHEM

B BOJAC MHUHCPAJIbHBIX

mICHUC BOAbI 1 MUHEC-
PaJIbHBIX BCUICCTB 110

N3 ITOYBEI paCTBopéHHBIX

coiield. @yHKIUS KOpHE-
BBIX BOJIOCKOB. [Tepeme-

IIATAaHUs PACTECHUN
U yCIIOBUU BHEIIHEN
Cpelbl.

nutanust. OO0CHOBBIBATH POJIb
MMOYBEHHOTO MHU-TAaHUS B )KU3HU
pactenuii CpaBHUBATh U
pasIuyaTh COCTAaB M 3HAUYCHUE
OpPTaHUYECKUX U MUHE-PATbHBIX
yA0OpeHUH I pacTeHUH.
Hcnons3zoBars
WH(pOpPMAITMOHHBIE PECYPCHI IS
MOATOTOBKU MPE3E€HTA-1IUN
MPOEKTa O MPHUCIIOCOOIEHHOCTH

BJIQXK-HOCTH, OCBE-
LIEHHOCTH)




pacTeHuto. 3HaUCHHE
MHUHEpaJIbHOTO (TI0YBEH-
HOT'0) nuTaHus. Tumel
y10OpeHuit ¥ UX poJib B
YKU3HU pacTeHus. JKo-
JIOTMYECKHUE TPYIIIBI pac-
TEHUU 110 OTHOLIEHUIO K
BOJIE

K BOJIC PACTEHUH Pa3HbIX
9KOJIOTUY€E-CKUX TPYIIIL

Bo3aymnoe nura-aue | Bo3aymHoe nuraHue XapakTepHu3oBaTh IIpuBOaUTHE IPUMEPHI Hudposas
pacTteHuit — pacTeHui — yCIIOBMS, OpPraHU3MOB — aBTOTPO(OB U nabopaTopus 1o
¢dorocunres ¢doTtocunTe3Y croBus HE00X0AU-MbIe JUIs rerepoTpodoB, HaX0-IUTh 9KOJIOTUH (IaTUUK
00pa3zoBaHus BO3/YIIIHOTO pa3ianuus B UX yIJ1e-KUCIIOT0 raza u
OpPraHMYECKUX BEIIECTB B | MUTAHUS nuTaHuu.O00CHOBBIBATh KUCIIOpOIA)
pacteHuu. 3enéHble pacteHuil. OObsICHAT KOCMHUYECKYIO POJIb 3€JIEHBIX
pacTeHust — aBTOTPOQBHI. b POJIb 3€JIEHBIX pacrenuii. Mcnons3oBarh
['etepoTpods! Kak mo- JMCTHEB B UH(OPMALIMOHHbIE PECYPCHI JUIs
TpeOUTENHN rOTOBBIX Op- ¢dorocunTe3e MOJIFOTOBKU COOOILIEHHUS O POJIU
TFaHUYECKUX BEILECTB. ¢dorocuHTe3a Ha Hawlel
3HadeHne poTocuHTE3a B riaHeTe BomonHsaTe
IIPUPOAE HaOJII0ACHUS U U3Mepe-HUs
Jpixanue Jpixanue u 0OMeH Be- VYcranaBnuBaTh Bocrnuranne 6epexHoro Hudponsas
1IeCTB Y pacTeHuiPoib B3aU-MOCBSI3b OTHOILIEHHSI K CBOEMY 3/IOPOBBIO, | JJabopaTopus Mo
JBIXaHUS B )KU3HU MIPOLIECCOB MIPUBUTHE UH-TEpeEca K 9KOJIOTHH (AaTYUK
pactenuil. CpaBHUTEb- JbIXaHUS U M3YYEHHUIO MTpeIMETa. yTJ1e-KUCIIOTO raza u

Hasl XapaKTepUCTHKa
MIPOLIECCOB JbIXaHUS U
dorocunTe3a. OOMeH
BEIIECTB B OpraHU3Me Kak
BAOKHEUIIUH [IPU-3HAK
’)ku3HU. B3anmo-cBs3b
MPOLIECCOB JbIXa-HUS U
dboTocuHTE3a

¢dboTocuH-Te3a,
MIPOBOJIUTH UX
CpaBHEHHE.
Onpenensth
IIOHATHE «OOMEH
BEILIECTBY.
XapakTepr30BaTh
00-M€eH BEIIECTB

KHCIIOpO/1a)




KaK BaKHBIN
MPU3HAK >KU3HU

9 | Tpancnopr BemecTB. | TpaHCIIOPT BEIECTB. YcranaBnuBaTh 1 OOBACHATH pOJIb TPAHCIIOPTA Hudposas
Hcnapenue Bozbl Hcnapenue Bojbl B3aU-MOCBSI3b BEUICCTB, UCIIAPEHUS BOJBI. nabopaTopus 1o
JUCTBAMU muctbsamu. Typropaoe TPaHCIIOpTa .O60CHOBBIBAaTH POJIb 9KOJIOTUH (JATYHK
JlaGoparopHasi paboTa | COCTOSIHUE KIETOK BELIECTB B [IOYBEHHOT'O MU-TaHWs B )KU3HU | BIQK-HOCTH, OCBE-

4. «Mcnapenue BOJbI pacTeHuu. pacrenuii CpaBHUBATh U IIEHHOCTH ) (P pOBOI
JUCTBSIMU 10 U 110CJIE pa3anyaTh COCTAaB U 3HAUECHUE JaTYUK

IIOJINBAY, OpPraHUYECKUX U MUHE-PAIbHBIX | DJIEKTPONPOBOAHOCTH
5. TyprophHoe y100peHult s pacTeHui.

COCTOSIHUE KJIETOK. Hcnonb3oBath

6. 3nauenue MH(OPMALIMOHHBIE PECYPChI 1T

KYTHKYJIbI U IPOOKHU B MIOJAIFOTOBKHU Mpe3eHTa-LUU

3alUTE PACTEHUH OT IIPOEKTA O MPHUCIIOCOOIEHHOCTH

UCIIapEHUS K BOJIE paCTEHMI pa3HbIX

HKOJIOTMYE-CKUX TPYIIT
Knaccugukanus 1BeTKOBBIX pacTeHUI

10 | CewmeiicTBa KJ1acca OO6mas xapaktepucTtu-ka. | M3yunts o001ryto 2 Brinenste ocHoBHBIE TTpu3Haku | PaGoTa c rep-6apHbIM

JIBy10JIbHBIE CewmelicTBa: Po3o- Xa-paKTEPUCTUKY KJ1ac-ca Mare-pruajoM

IBETHEBIC, MOTBUILKOBEIC,

KpecrousertHsie,

ITacnénoBrie, CnoskHO-
1BeTHbIe. OTIINYUTEIND-
HbIE IPU3HAKH CE-MEUCTB.

3HaueHue B IPUPOJE U
JKU3HU Yell0o-BeKa.

CenbCKOX0351-CTBCHHEIS

KYJbTYpPBI

ce-MEHNCTB Kiracca
JIBy-11OJIBHBIE.

JBynonbubie. ONUCHIBATH
OTJINYUTEIbHBIE IPU3HA-KU
ceMeicTB kiacca.PacriozHaBaTh
MpEACTaBUTENIEN CE-MEWCTB HA
pPHUCYHKax, repOapHbIX Ma-
Tepuanax, HaTypajibHbIX
o6bexTax. [ [puMeHsITh TPUEMBI
paboTHI C OTIpe-AeuTeIeM
pactenuii. Mcrionbs30Bath
nH(pOpPMAITMOHHBIE PECYPCHI IS
MTOATOTOBKH MPE3CHTA-ITHHI




IIPOEKTA O POJIM PACTEHUH Kiac-
ca /[BynosbHBIE B IPUPOJE U
JKU3HU YEJIOBEKA

11

CeMmeiicTBa KJ1acca
OIHOIOJILHEIE

OO0111as1 XapaKTepUCTUKA.

CewmeiicTBa: JInneiHele,
Jlykossie, 3naku. Ot-

JIMYUTCIIbHBIC IIPU3HAKU.

3HaueHue B NpUpoJe

W3yuuts 006miyro
Xa-paKTEPUCTUKY

CE-MEMCTB KJjlacca
OIHO-IOJILHEIE. .

Beraenats npu3Haku Kiacca
OnuHo-posbHbIE. OnIpenensaTh
MIPU3HAKY JICJICHUS KJIaCCOB
JBynonsHbie 1 OQHOA0Jb-HbIE
Ha cemeiicTBa. ONMCBIBAaTh
XapaKTEepHbIC YEPThI CE-MENCTB
Kjacca

OnnononbHele IIpuMeHTH
puEMBI pabOTHI C OTpe-
JIeIIATEIIEM
pactenuii.IIpuBoauTh IpUMEPHI
OXpaHSEMbIX BUJIOB.
Hcnonns3oBaTh
MH(OPMaLIMOHHBIE PECYPCHI IS
MOATOTOBKHU MPE3CHTA-ITHHI
MIPOEKTA O MPAKTHUYECKOM HC-
MIOJIb30BAaHNN PACTECHUMN
cemeiicrBa OTHOZOIBHEIE, O
3HAYEHHU 3JIaKOB IS SKUBBIX
OpraHu3MOB

Pabora c rep-6apHbIM
MaTe-pHaioM




BBenenune — 3 u

Tematuueckoe IIJIAaHUPOBAHUC B 7 Knacce

P. 1. Pactenust — mpou3BOJUTEIN OPraHUIECKOTo BemiecTBa — 12 4.
P.2. )KuBoTHBIC — TOTPEOUTEM OPTraHMYECKOTO BemecTBa — 13 4.
P.3. bakrepuu, rpuObI — pa3pymuTeau OpraHu4IecKoro BemecTa. Jinmaitauku — 5 4.

O0600muienue — 1 4.

akocucreMm JI/p 2.

Pa3zmuoxenue (Oecro-yoe u

Pacnio3naBate npeacraBuTeneit

Ne | Tema Conepxanue IleneBas ycranoBka | Komnu | OcHOBHBIE BUIBI A€ATENBHOCTH | Mcnosnb3oBaHue
ypoKa €CTBO | 0Oydaromuxcs Ha ypoKe/BHEY- 000poioBaHus
! YacoB | POYHOM 3aHSATUU
Pacrenus — npon3BoaUTEIN OPraHMYECKOI0 BEIIECTBA

1 | IoauapcTBo OOw1ast xapakTepUCTHKa. N3yuuts ctpoenune | 1 OO1w1ast xapaKTepUCTHKA. Muxkpockon
Hacrosimpme CrpoeHue, pa3MHO-KEHHE Y pa3MHOKEHUE CrpoeHnue, pa3MHO-KEHHE U(pPOBOH,
BOZIOPOCIIH. Bosiopocieil. PazHooOpasue BOJ-pociien Boslopocieil. PasHooOpaszue MUKpOIIpena-parsl.
[TommapcTBo BoJ0-pociierd. Otaensl: 3emné- Boj0-pociieit. Otaensr: 3emné- (OnnoknerouHast
barpsuku. Ponb Hele, Kpacnsle, bypble Hele, Kpacusle, bypeie BOJIOPOCIIb —
BOZOPOCIIEH B BOZOPOCIH. 3HAYECHHE BOJOPOCIH. 3HAYECHHE XJIAMHJIOMOHA/12)
BOJIHBIX BOJIOPOCJEN B IPUPO/IE. BOJIOPOCIIEH B IPUPOJIE.
skocucremax. JI/p | Mcnonbs3zoBanue Bogopocien Hcnonp3oBaHne BoJOpOCen
1. "U3yuenue YEJI0BEKOM YeJIOBEKOM
OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
BoJOpoCIei"

2 | Otgen MoxoBuansle, xapakrepusle | M3yunts ctpoenne | 1 CpaBHUBaTh NpEACTaBUTENEH Muxkpockon
MoxoBHUHBIE. 4yepTel cTpoeHus. Knaccel: Y Pa3MHOXKEHUE pa3-JIMYHBIX IPYII PaCTEHUN I (PPOBOIA,
Ponb MxoB B [Teu€HouHMKY U MXOB oTJena, Je-1arhb MHUKPOITpeTa-parsbl.
00pa3oBaHUH JIucrocrebenbHbIe, UX BbIBO/bI. Ha3piBaTh
OO0JIOTHBIX OTJIUYUTEIbHBIE YEPTHI. CYyILECTBEHHbIE IPU3HAKU MXOB.




«CtpoeHue
3€JIEHOT0 MXa

MOJIOBOE) U pa3-BUTHE
MOXOBUIHBIX. MO-XOBHIHBIE

MO-XOBH/IHBIX Ha PUCYHKAX,
repOapHbIX MaTepuaax, KUBBIX

KYKYIIKHH KaK CIIOPO-BbIE PACTECHUSL. 00BeKTax. BeiaensaTh npu3HaKu
JICH» 3HaueHue MXOB B PU-POJIE U MPUHA]JIEKHO-CTU MOXOBHUHBIX
KHU3HH YEJIOBEKa. K BBICIIMM CIIOPO-BBIM
JlabGopaTopHas padora 3. pacTeHUsIM. XapaKTEepPHU30BaTh
«V3y4yeHue BHEIIHETO MIPOIIECCHI Pa3-MHOKEHHS U
CTPOEHUST MOXOBHTHBIX Pa3BUTH MOXOBUIHBIX, UX
pacTeHuii» OCOOCHHOCTH. Y CTaHABIUBATh
B3aMMOCBSI3b CTPOE-HUSI MXOB U
WX BO3JICHCTBUS Ha Cpeay
oburtanus. CpaBHUBATh BHEIIHEE
CTpOEHHE 3eNIEHOT0 MXa
(KyKyIIKMHA JIbHA) U OEJIOT0 MXa
(carayma), oTmMedaTh ux
CXOJICTBO U
paznnunsa. PuKkcupoBaTh
pe3ysbTaThl UCCIIE10-BaHUI.
CobmroaTh npaBuia paboThl B
KaOu-HeTe, oOpaleHus ¢
1a00paTOPHBIM 000pyI0BAaHHEM
Otnen OO6m1ast XxapakTepucTUKa N3yuuth o011yto BrisBisTh 001IHe uepThl Pabota c rep-6apubiM
['onocemenHbIe. roJIOCeMEHHBIX. Pacce-ieHne | Xa-paKkTepuCcTUKY CTPOCHUS M Pa3BUTHSI CEMEHHBIX | MaTe-pUAIOM
Ponb TOJIOCEMEHHBIX T10 roJI0Ce-MEHHBIX pactenuii.OcBauBaTh NpUEMBI

TOJIOCCMCHHBIX B
J3KOCHUCTEME TalTu
Jp. 4. «Ctpoenue
MOOEroB XBOMHBIX
pacTeHui

JI/p 5.«Ctpoenue
MYXCKUX,
JKEHCKHUX IITUIICK U

MTOBEPXHOCTU 3eMJIH.
OO0pazoBanue ceMsH Kak
CBUJIETEIILCTBO 0O-JIee
BBICOKOT'O YPOBHS pa3BUTHS
TOJI0OCEMEH-HBIX I10
CPaBHEHHUIO CO CTIOPOBBIMHU.
OcoOeHHO-CTH CTPOEHUS U
pa3BU-THUS TIPEICTaBUTENEH
Kiacca XBouHbIe. ['omn0-

pacreHui

paboTHI C OTpe-AeuTeNIeM
pactenuii. CpaBHUBATh
CTPOEHHE CIIOPbI U CEMEHH.
XapakTepHu30BaTh MPOLECCHI
pa3-MHOKEHUS U pa3BUTHS
rOJIOCEMEH-
HbIX.IIporaosuposats
MOCJIEACTBHSI HEpa-LIMOHATILHON
JESTEIIBHOCTH YEJIOBEKA JUISI




CEMSH COCHBI

CEMEHHBIE Ha TEPPUTO-PUH

KHU3HU

OOBIKHOBEHHOI Poccuu. Ux 3naue-uue B roiaoceMeHHbIX.ICII0Ib30BaTh
MIPUPO/IE U )KU3HU YEJIOBEKA nH(pOpMaITMOHHBIE PECYPCHI IS
MOATOTOBKU MPE3EHTA-IIUHI
MIPOEKTa O 3HAYCHUH XBOWHBIX
necoB Poccun
Otnen OO01mmas xapakTeprucTu-Ka. N3yuuth 0011yto Brigensite ocHOBHBIC Ipu3Haku | Pabora ¢ repOapHbIM
[ToxpeiTrocemennbie | CemeiicTBa: Po3omBeTHEIe, XapaKTEPUCTHKY Ce- KJy1ac-ca J[ByosbHBIE. MaTepuaIoM

, wuin [{BeTKOBBIE.
Ponb
MOKPBITOCEMEHHBIX
B pPa3BUTUHU
3emiieIeNus

JI/p 6. «llpuznaku
OJIHOJIOJIBHBIX U
JIBYJI0JIbHBIX
pacTeHui

MOTBUIBKOBBIE,
Kpecrougernsie,
ITacaénoBsie, CnoxkHO-
nBeTHbIC. OTINYHUTEI-HbIE
MPU3HAKU CEMENCTB.
3HaueHue B IPUPOE U
JKM3HM YelI-BeKa.
CenbCKOX 0351 CTBCHHEIS
KYJbTYpPBI

MEHCTB Kiacca /IBy-
JIOJIbHBIE.

OnuceIBaTh OTAUYUTEIHHBIC
MIPU3HA-KU CEMEMCTB Kiacca.
PacnioznaBate npeacrasurenei
C-MEHCTB Ha PUCYHKAX,
repOapHbIX Ma-TepHuasax,
HaTypaJIbHBIX
o0bekTax. [ IpuMeHsITh TPUEMBI
paboThI ¢ orpe-enuTeneM
pacrenuii. Mcrions30Bath
nH(OPMAaLIMOHHBIE PECYPCHI IS
MOJArOTOBKH MPE3EHTa-1UN
IIPOEKTA O POJIM PACTEHUH KJlac-
ca J[By1o/1bHBIE B IPUPOJE U
JKA3HU YEJI0BEKa




CemMelicTBa KJ1acca
OmHOOJIBHBIE

OO01as xapakTepuCTHKa.
Cemeiicta: Jlunelnele,
JlykoBble, 3naku. Ot-
JTUYUTENbHBIC TPU3HAKY.
3HaueHue B MpUpojie

N3yuuTh 0011yto
Xa-PaKTePUCTUKY
ce-MeHCTB Kjacca
OnHO-I0JIBHEIE..

BrinensaTe npu3Haku Kiiacca
Opnno-nonbHble. OnpenensTb
MIPU3HAKY JICJICHUS KJIACCOB
JABynonsubie 1 OTHOAOTb-HbIC
Ha cemeiicTBa. ONIUCHIBATh
XapaKTEpHbIC YEPTHI CE-MEUCTB
KJacca
OnnononbHeie. I [puMeHITH
npuémsbl pabOTHI C Orpe-
JeJIATENIEM
pactenuii.IIpuBoauTs NpUMEPHI
OXpaHSEMbIX BHJIOB.
Hcnonp30BaTh
nH(OPMAaLIMOHHBIE PECYPCHI IS
MTOATOTOBKH MTPE3CHTA-1TUN
MIPOEKTA O MPAKTUYECKOM HC-
MOJIb30BaHUU PACTCHUI
cemeiricrBa OQHOONBHBIE, O
3HAYEHUH 3JIAKOB IS JKUBBIX
OpraHu3MOB

Pabota c rep-6apHbiM
MaTe-pUajIoM

KupoTHEIE — HOTpe6I/ITeJ'H/I OpTraHUYCCKOI0 BCHICCTBA

O61as xapakTepu-

CTHMKA MOALIAPCTBA
[Ipocreiimme.

JIaGoparopHas padorta

7.
«CtpoeHnue u
Nepe/IBU-KEHHE

Cpena oOuTtanusi, BHEIII-
Hee ctpoeHue. CTpoe-Hue
¥ JKU3HENIEATENb-HOCTh
CapKO/IOBBIX Ha IIpUMeEpe
amMEOBI-IPO-Tesl.
PaznooGpasue cap-
konoBbIX Cpena
oOuTaHus, CTpoe-HHUE U

Hatp o0mryto
XapaKTe-pUCTUKY
IIpocreii-mmmMm, Ha
npumepe Tu-na
Capkonoxryru-
koBble. Ha mpumepe
IBIJICHBI 3€JICHOU
MOKa3aTh

1

BhISBISATE XapakTepHbIe
IIPU3HAKU MOALAPCTBA
[Tpocreiimue, nmu On-
HOKJIETOYHBIE, THIA
CapxonoBsie U
KT'yTUKOHOCLBL. Pacrio3HaBaTh
IIpeJICTaBUTENIEN Kiac-ca
CapkoioBble Ha MUKpOIpena-

Muxkpockon

1 (pPOBOIA,
MUKPOTIPETIa-paThl
(ame0a, oBrIICHA
3eneHasi, UHQy30pHs
Tydenbka)




UHQY30pUH-TY-
heaprm»

8. «CpaBHuTENBHAS
XapaKTEePUCTHKA
OJTHOKJIETOYHBIX
OpraHU3MOB»

nepeABIKEHIE Ha
IpUMeEpE 3BIJICHBI 3€N1E-
HOM. XapakTep MUTaHus,
€ro 3aBHCHMOCTb OT
yCIIOBHM cpefpl. [IpIxa-
HUeE, BbIJICIICHUE U pa3-
MHOkeHue. Coueranue
NPU3HAKOB JKUBOTHOTO U
pacTeHus y IBIJICHBI
3enénoil. PaznooOpazue
KT'YTUKOHOCLIEB

B3aUMOCBS3b CTpOe-
HUS U XapakTepa
MU-TaHUS OT
YCJIOBHI
OKPYKaOIIEeH
cpeabl

paTax, pucyHKax,
dotorpadusx.yYcraHaBIuBaTh
B3aMIMOCBSI3b CTPOC-HUS U
byHKIMH opraHu3Ma Ha MpH-
Mepe aMEOBI-TIpoTesl.
OOOCHOBBIBATH POJIb
MPOCTEUILINX B
HKOCHUCTEMAaxX Y MEHHE paboTath C
1abopaTOPHBIM 000PYIOBaHUEM,
YBEJIMUUTEIIBHBIMU IIPUOOPAMH.

Tun Kumeuno-
nojocTtHeie. CTpoeHue
M JKU3HE-
JIEATENBHOCTD

OO0m1ue YepThl CTpoe-
Hus. [uapa — oauHOY-
HbIi nonun. Cpena oou-
TaHWsI, BHEIIHEE U BHY-
TPEHHEE CTPOCHUE.
OCco0EHHOCTH KU3HEEC-
ATEJIHHOCTH, YPOBEHb
OpTaHHU3aIH B CPaBHE-
HUU C MIPOCTEUIITIMHU

N3yuuts ctpoenue
u
KU3HEICATEIIbHOCTD
KHILIEYHOIIOJIOCTHBI
X Ha IIpUMepe
TUAPBHI, BBIICIUTH
OCHOBHBIE YEPTHI
YCIIOKHEHHUS
OpraHu3alyy 1o
CPaBHEHHIO C IIPO-

OnuchIBaTh OCHOBHBIE ITPU3HAKU
MO/ILIapCTBA

Mmuoroknerounsie. HazpiBaTh
MpeACTaBUTENEH TUIAa KU-
LIEYHOIOJIOCTHBIX. BoInenars
00111e YepThl CTPOEHUSI.
OOBACHATH HA TPUMEPE HATUYHE
JIy-4€BOM CUMMETPUU Y
KHUIIIEYHONO-JIOCTHBIX.
XapakTepru3oBaTh MPU3HAKU

Muxkpockon

1 (poBoOH,
MUKPOIIpeTa-parkl.
(BHY-TpeHHEE
CTpOEHHE TUAPHI)

CTEUIITHUMU. OoJee CI0XKHOU OPraHU3alNU B
CPaBHEHUH C MPOCTEUILIMMHU
Twun KospyaTele ue- Mecta oburtanus, cTpoe- N3yunts PacnioznaBate npeacrasurenei Mukpockon
pBU. HHE U )XKU3HEOACATCIb- 0COOEHHOCTH KJIac-ca Ha pUCYHKaXx, U(pPOBOH,

HOCTb CHUCTEM
BHYTPEHHUX Op-TaHOB.
YpoBHM OpraHu-3a1uu
OpraHoB YyBCTB
CBOOOTHOXKHUBYIIHX
KOJIpYaThIX YE€pBEU U Ia-
Pa3sUTUYECKUX KPYIIIbIX
yepBen

YCIIO’)KHEHHS B
CTPOEHHMH KOJIbya-
TBIX YepBeil Kak 0o-
aee
BBICOKOOPTaHU30-
BAHHOMW I'PYyMIIBI 110
CPaBHEHHUIO C
IJIOCKU-MU U

dotorpadusx. XapakTepu3oBaTh
YepThI YCIIOKHE-HUS CTPOCHUS
CUCTEM BHYTPEHHHX
opranoB.DopMyIUpPOBaTH BBIBOJI
00 ypOBHE CTPOEHHS OPTaHOB
YyBCTB

nabopaTop-Hoe
o0opymo-BaHue. DIek-
TPOHHBIC TAO-JTUIIBI




JlaboparopHuas pabota 9.
«BHemHee cTpoeHue
JIOXJIEBOTO YEPBs, €TO
nepeBIKEHHE, pa3/pa-
KHMOCTBY.
Jlaboparopnas padora 10
(10 yCMOTpEHUIO yuu-
TEJIsT)

«BHyTpeHHee cTpoeHne
JIOXKJIEBOTO YEPBSI».

KpYIJIBIMU Yep-
BSIMH.

Tun Moutrocku

Cpena oburtaHus, BHEIII-
Hee CTPOEHUE Ha ITpUMe-
pe 6e33yoku. CTpocHHE 1
(GYHKLUU CUCTEM BHY-
TpeHHUX opranoB. Oco-
OEHHOCTHU Pa3MHOXKEHUS
u paszsutus. Poiub B ipu-
poie U 3HAUYEHUe JIs
YeJloBeKa.

JlaboparopHas pabota 11.

«BHemnee cTpoeHue pa-
KOBUH MNPECHOBOAHBLIX H
MOPCKHUX MOJIITFOCKOBY

N3yuuts
0COOEHHOCTH
CTPOEHHUS KJlacca
JIBycTBOpUaTHIE
MOJI-TIOCKH

PaznuaTs 1 onpenensiTh ABy-
CTBOPYATHIX MOJUTFOCKOB Ha
pHUCYH-Kax, poTorpadusx,
HaTypaJIbHbIX
00bekTax.O0BIACHATH
B3aMMOCBSI3b 00pa3a KU3HU U
0COOEHHOCTEN CTPOECHUS
JIBYCTBOPYATBIX
MOJITFOCKOB. X apAKTEPU30BATh
4epThI MPUCIIOCO0-ICHHOCTH
MOJUTIOCKOB K cpejie 00U-TaHuUs.
®opmMynupoBaTh BEIBOJ O POJIU
JIBY-CTBOPYATHIX MOJUTFOCKOB B
BOJTHBIX

HKOCHUCTEMAX, B KH3HH
YesioBeKa. Y CTaHaBIUBAaTh
CXOJICTBO W Pa3NI4Ms B
CTPOCHUU PAaKOBUH
MosutrockoB.Co0mro1aTe
npaBuia paboThl B KaOu-HeTe,
oOpareHus ¢ 1abopaTOpHBIM
00opyI0BaHEM

Hudposoii
MHUKPOCKOIT,
naboparop-Hoe
000py10-BaHHE.
Bnax-nbie npenapa-
ThI, KOJUICKIHH
PaKOBHH MOJLITFOCKOB.
OJNEKTPOHHBIE
TaOJIHUIIBL
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Tun YneHucroHorue.

OO01as xapakTepucTH-Ka,

BrIIBUTHL OCHOBHEBIE

Br1sBaaTh XapaKTCPHBIC

I'epGapHbIil MaTepuan

Kiacc Hacexomble 0COOEHHOCTH BHEIL-HETO | XapaKTepHbIE IIPU3HAKN HACEKOMBIX, — CTpOEHUE Ha-
cTpoeHus. PazHo-00pa3ue | npusHa-ku ONMCHIBATh UX IIPU BbI- CEKOMOT0, THIIbI
POTOBBIX OpPra-HOB. HACEKOMBIX. IIOJIHEHUU J1a00paTOPHOIt pa3BUTHSL.
Crpoenue u GyHKIUU N3yuuts THIIBI paboTHL. Y cTaHABIMBATh
CUCTEM BHY-TPEHHUX pa3Bu-TUA B3aMMOCBS3b BHY-TPEHHETO
opraHoB. Pa3-MHOXeHHE. | HaCEKOMBIX CTPOEHUS U MPOLIECCOB
Pa3Butre ¢ HEMOIHBIM KU3HEEATEIbHOCTH
npespauieHueM. [ pynmsl HacekoMbIx.Habmonats,
HaceKoMbIX. Pa3ButHe ¢ (buKcupoBaTh pe3ynbTa-Thl
IIOJIHBIM NIPEBPALLEHU-EM. Ha0JII0/IeHUH, J1enaTh
I'pynner HacekoMbIX. Poib BbIBOIbI. COOMI01aTh IPaBUIIa
Ka)XJI0M CTaJuu pa3BUTHUSA paboThI B KaOu-HETe,
HACEKOMBIX oOpatieHus ¢ 1a0opaTOpHBIM
JlaboparopHas pabora 12. 000pyI0BaHUEM.
«BHemnee ctpoeHue XapakTepru30BaTh TUIIBI
HACEKOMOI'0» pa3BUTHS HA-CEKOMBIX.
OOBACHATH MPUHLIMIIBI
KIaccuuKa-1uu
HACEKOMBIX. Y CTaHaBIIMBATh
CHUCTEMAaTHUYECKYIO
MIPUHAJIEKHOCTh
HACEKOMBIX. BBIABIIATE paznnuust
B Pa3BUTUHU Ha-CEKOMBIX C
IIOJIHBIM U HETIOJHBIM
IIpEBpaILEHNEM
11 |. OcoOennoctu BHenHero | M3yunth XapakTepu3oBaTh 0COOEHHOCTH | BiaxkHble nmpenapatsl
Tun Xopnossie. CTPOEHMUSI, CBSI3aHHBIE C 0COOEHHOCTH BHEIIIHET0 CTPOEHHUsI PBIO B «Pb10BI». MO-n1€7H —
[To3BOHOUHBIE oOuTaHuEM B BHEIITHETO CBSI3M CO cpefioi oOuTaHUS. CKe-JIET PbIObI
xuBoTHbIE. Hankiace | Bome.CtpoeHue u CTpOEHUH, OcBauBath MpUEMBI pabOTHI €

PrIOBI.

(GYHKIIMN KOHEYHOCTEH.
Opranbsl 00KOBOH JTMHUH,
Oprassl Cllyxa,

CBSI3aHHEBIE C O0UTAa-
HUEM B BOJIE

ompe-/IeNThTeIeM
YKHUBOTHBIX. BEISBIISATH 4epThI
MPUCTIOCOOTIEHHO-CTH




paBHOBecus. OnopHo-
JIBUTATEJIbHAS CHCTEMA.
Ckerner Henap-HbIX U
HapHBIX TUIAaBHU-KOB.
CKeeT ToJIOBEI, CKEIIET
*kabp. OcobeH-HoCTH
CTpoeHus U PpyHK-IUH
CHCTEM BHYTPEHHHX
opranos. YepTsl Oosee
BBICOKOT'O YPOBHSI Opra-
HU3aLUU PbIO 110 CpaB-
HEHUIO C JTAHI[ETHUKOM.
JlaGopaTtopHnast pabota
«BHemnee cTpoenue u
0COOEHHOCTH IIEpE/BU-
»keHus peiOb» JI/p 13.
«BHyTpeHHee cTpoeHue
PHIOBD)

BHYTPEHHETO CTPOEHMUSI PBIO K
obOurtanuro B Boze. Habmronares u
OTHCHIBAThH BHEIITHEE CTPOCHUE U
OCOOCHHOCTH MepeBU-KEHUS
pBIO B XO/I€ BBITIOTHEHHUS Jia-
6opaTopHo# padoThl. CoOM01aTh
IpaBujia OBEJCHUS B KaOWHETE,
oOparreHus ¢ 1adbopaTop-HbIM
00opyI0BaHUEM.
YcTaHaBIMBaTh B3aUMOCBS3b
CTpOE-HHSI OT/ICTBHBIX YacTei
cKemeTa phI0 M X (QYHKIUH.
BEISBISATE XapaKTepHBIC YEPTHI
CTPOEHHS CHCTEM BHYTPEHHUX
opra-HoB.CpaBHMBATh
OCOOCHHOCTH CTPOCHHUS U
GbyHKIMI BHYTPEHHUX OPraHOB
PBIO M TAaHIIETHHKA.
XapakTepu30BaTh YEPTHI
YCIIO)KHE-HUSI OpraHu3alluu phI0

12 |. XapakTepHble YepTh N3yunTh uepThl YcTaHaBiIMBaTh B3aUMOCBSI3b Brnaxnele npenapatsl
Kinacc 3eMHOBOIHBIE | CTPOCHUS CHCTEM BHY- CTpOE-HHSI CUCTEM CTpOE-HHS OPTaHOB U CHCTEM «3€eMHOBO/I-HbIE»
TPEHHUX OPI'aHOB 3€M- BHYTpPEH-HUX OpraHoB ¢ UX (PYHKIMIMU U
HOBOJIHBIX TI0 CpaBHe- OpTaHOB 3€MHO- cpenoit oonranus.CpaBHUBATH,
HUIO C KOCTHBIMH pbI0a- BOJHBIX I10 CpaBHE- 00001aTe HHPOPMa-IIHIO O
MH. CXOJ/ICTBO CTPOCHUS HUIO C KOCTHBIMH CTPOCHUHU BHYTPEHHUX Opra-HOB
BHYTPEHHUX OpraHOB pbI6aMu am(uOuii u poIO, 1enaTh BHIBO-
3eMHOBOJIHBIX U PBIO 161.OMIpeens T 4epTsl Ooree
BBICOKOM OpraHu3aluu
3€MHOBOJIHBIX 110 CPAB-HEHMIO C
pbI6aMu
13 CX0aCTBO M pa3nuuus N3yuuTh yepThl YcTaHaBIMBaTh B3aMMOCBS3b Brnaxnsle npenaparsl

CTPOCHUA CUCTCM BHY-

CTPOC-HUA CUCTEM

CTPOC-HUS BHYTPCHHUX OPraHOB

((HpeCMLI-KaIOH_II/IGCSI »




Knacc
MIPECMBIKAIOIIUECH. .

TPEHHUX OPraHoOB IIpe-
CMBIKAIOLIMXCS U 36MHO-
BOJHBIX. UepTsl IIpu-
CIIOCOOJICHHOCTH

BHYTPEH-HUX
OpPraHoB IIPECMBbI-
KAIOIKXCS 110 CPaB-
HEHHIO C

Y CUCTEM OPraHOB PENTHINN, UX
GYHKIMHA 1 cpeapl

oOuTaHus. BBISBIATE 4epThI
OoJiee BBICOKOM Op-TaHU3aluu

IIPECMBIKAIOIINXCS K 36MHOBOJHBIMH. IIPECMBIKAIOIIUXCSI 110
JKU3HU Ha cyue. Pa3- CPaBHEHHIO C
MHOXECHHUE U PA3BUTHE. 36MHOBOJIHBIMU. XapaKTepU30BaT
3aBUCUMOCTB FOJJOBOTO b IIPOLIECCHI Pa3-
JKU3HEHHOT'O LIUKJIA OT MHOXCHUS U pa3BUTHUSA
TEMIIEPATYPHBIX yCI0-BUI JIETEHBIIIEN Y
IIPECMBIKAIOIINAXCSI.
Hcnonbe3oBare
MH(}OpPMaLIOHHBIE PECYPCHI IS
IIOArOTOBKHU IIPE3EHTA-LIUN
IIPOEKTA O TOJOBOM KU3HEHHOM
LUKJIe penTuIni, 3a00Te 0
IIOTOMCTBE
14 B3anMocCBsI3b BHEIIHETO N3yunts XapaxTtepuszoBatb ocobeHHoctu | Yyueno [Itu-1sl,
Kiacc IlTrmpr. CTPOEHUS U MPHUCIIOCO0- B3aMMOCBS3b BHEIIIHEr0 CTPOCHUS IITHUL] B IIepps nTuisl, Mu-

JICHHOCTH NTHI] K TTOJIETY.
Tunsl nepbeB U UX QyHK-
uuu. YepTel cXocTBa U
pa3anyns NOKPOBOB MTHIL
U PENTUINMN.
JlaGopatopHnas pabora 14.
«BHemnee cTtpoeHne
ntuubl. CTpoeHue mne-
pbeB» M3MeHeHust
CTPOEHUS CKEJIETa NITHUL] B
CBSI3H C
MIPUCTIOCOOTIEHHOCTHIO K
nonéry. OcoOeHHOCTH
CTPOEHHS MyCKYJIaTyphl U

BHEIIIHETO CTPOEHUS
H
MIPUCIIOCOOTIEHHOCT
U IITUL] K TTOJIETY

CBSI3M C UX
MIPUCTIOCOOJIEHHOCTHIO K
nonéTy.OO0BICHITh CTPOCHUE U
(GYHKIIMH TIe-PbEBOr0 MOKPOBA
TeJa MTHUIL. Y CTAHABIIMBATh
YepPTHI CXOICTBA M PA3TAIHS
MTOKPOBOB NTHII U PETTU-
mui.M3y4aTh 1 ONIMCHIBATH
0COOCHHOCTH BHEIIIHETO
CTPOCHHUS TITHIT B XOJIC BBI-
MIOJTHEHUS JTA0OpATOPHOM
pabote1.CobmroaaTh mpaBuia
paboTHI B KaOu-HeTe,

Kporipernapa-Thl
«[lepws nTHI, CKENET
rosyos.




e€ pynakuu. [TpuunHbl
CpacTaHUs OTJCIbHBIX
KOCTEH CKeJIeTa IITHII.
JlaGopaTtophast padora 15.
«CtpoeHue ckenera nTh-
11

oOparmienus ¢ 1a00paTOpHBIM
00opyI0BaHNEM

15

Kitacc
MiexonuTaromye.

Oco0eHHOCTH CTPOECHUS
OINOPHO-/IBUTaTEIIbHON
CUCTEMBI. Y POBEHb Opra-
HU3allU1 HEPBHOM CH-
CTEMBI IO CPABHEHHIO C
JPYTHMH ITO3BOHOYHBI-
MU. XapaKTepHBIE YEPThI
CTPOCHUS MHIIEBApH-
TEIbHOU CUCTEMBI KO-
MBITHBIX U TPHI3YHOB.
YcnoxHeHne CTPOSHUS U
(GyHKIMI BHYTPEHHUX
OPraHoB.

JlaboparopHas paboTa 16.
«CtpoeHue ckeneta
MITEKOTTATAFOIITHX )

N3yuuTh ckenet u
BHYTpPEHHEE
CTpOEHUE
MJICKOTTMTAIOIINX

OnuceIBaTh XapaKkTepHbIC
0COOEHHO-CTH CTPOSHHUS 1
(GyHKIMHA OmOp-HO-
JIBUTATEIILHOW CUCTEMBI,
UCIIOJIb-3Y$ HPUMEPHI )KUBOTHBIX
pasHBIX cpen
oburanus.[IpoBomuts
HaOroeHus U PUKCUPO-BATh X
PE3YNIBTAThl B XO/I€ BBITIOJIHE-
HUS Ta00paTOPHON

paboThl. XapaKkTepu30BaTh
O0COOEHHOCTH CTPOEHUS CUCTEM
BHYTPEHHUX Opra-HOB
MJIEKOITUTAIOIINX 10 CPABHEHUIO
c

PenTHIUAMUA. APTyMEHTHPOBATh
BBIBOJIBI O TIPO-TPECCUBHOM
Pa3sBUTHH MIJIEKOIIUTAIO-
ux.CoOmro1aTh mpaBuiia
paboThI B KaOU-HETE,
oOpaitieHus ¢ 1ab0paTOpHBIM
o0opynoBaHreM

Bitaxkuble nipenaparsl
«Kpomuk», ckener
MJIE-KOIUTAIOLIErO

bakrepuu, rpudbl — pa3pymuTend OpraHMuecKoro BemecTsa. JInmanHuku




16 | Ctpoenue u Bakrepuu: ctpoeHue u XapakTepu30BaTh OnwuceiBaTh pa3sHOOOpA3HbIE PaccmatpuBa-nue
KHU3HEIEATEIbHOCTD KHU3HEIeATeNbHOCTh. bakT | ocoGeHHOCTH (bopMbl OaKTepHATBbHBIX KJIETOK | OakTepuil Ha TOTOBBIX
Oaktepuii. 3HaYeHUE | €pUU — MPUMUTHUB- CTpOe-HUS Ha PUCYHKE MHUKpOIpena-parax ¢
OaKTepHii B IpUpoie | HblE OAHOKJIETOUHBIE Op- | OaKTepHil. yueOHuKa.PaznuuaTh MOHATHA: UC-TI0JIb30BaHUEM
Y J)KU3HU YeJI0BEKa ranu3mel. CTpoeHue 6ak- «aBTOTPO(BI», «reTepoTpodbI», | MUKpPOCKOIIA.

Tepuil. PasmHoxeHue. «IIPOKAPUOTHI», «IYKAPUOTHD.
OakTepuii neneHneM XapaKkTepu30BaTh MPOILECCH
KJIEeTKH HajBoe. bakre- KHU3HE-IeITeIbHOCTH OAKTEPHU
pPHH KaK camasi IpeBHSA Kak Mpoka-puot.CpaBHUBATH U
rpyIIa OpraHu3MoB. OLIEHUBATh POJIb OaKTe-puii-
ITpouecchl xu3HEAESA- aBTOTpO()OB M OaKTEepHUii-reTePO-
TEJIbHOCTU OAKTEPUH. Tpo¢oB B IpupoeyY MeHHE
[TonsiTue 06 aBTOTpOdax paboTaTthb ¢ 1a00paToOpHBIM

U reTepoTpodax, mpoka- 000pyZ0BaHKEM,

pHOTaX U 3YKapuoTax YBEJIMYUTEIbHBIMU IPHOOpaMH.

17 | Tpubsl. O6mas MHoroo0pasue u 3Haue- XapakTepr3oBaTh [Toxpa3nensars NUISTIOYHbIE l'oToBUTH MH-
XapaKTEPUCTHKA. Hue rpu6oB. CTpoeHue CTpOEHHE rpuObl Ha TIACTUHYATHIE U Kponpenapar
MHoroo0Opasue HUIATIOYHBIX TPUOOB. LUIATIOYHBIX TpyOuaTsle.OnuchIBaTh KYJIbTYpPBI
rpuooB. [TnecHeBble rpuObI, UX rpuOOB. CTPOEHUE IIECHEBBIX TPUOOB MO | Apoxokeit. M3yuyaTs

HCII0JIb30Ba-HUE B
3/IpaBOOXPaHEHUH
(aHTUOMOTHUK MEHUIUII-
1auH). OJTHOKJIETOUHbIE
rpubsl — apoxoku. Mx
MCIIOJIb30BaHUE B XJIE-
OoTeueHnH U TMUBOBApe-
HuK. Cre100HbIE U s710-
BUThIe rpuOkl. [IpaBuiia
cbopa u ynotpeOaeHus
rpu6oB B numty. [lapazu-
TU4eckue rpuosl. Ponb
rpuOOB B IPUPOJIE U
YKU3HU YEJI0BEKA

puCyHKY yueOHuKa.OOBACHATH
TEPMHHBI «aHTUOHOTUKY U
«EeHUIMUTAH». Pacio3HaBaTh
CheI0OHBIE U SI0OBU-THIE TPUOBI
Ha Ta0JauIax U pUcCyHKax
yueOHUKa. Y4acTBOBaTh B
COBMECTHOM O0CYXe-HUU
MpaBmII cOOpa U UCIIOJIb30BAHUS
rpu6oB.O0BACHITH 3HAYCHUE
rpuOOB ISl Ye-TIOBEKa U JIJIst
TIPUPOIBI

IJICCHEBbIC TPHOBI TTO]T
MHKPOCKO-TTOM TIPH
Ma-JIOM yBEITU-YCHHU
Ha TO-TOBBIX
m\MHKpoIpera-
parax.OneKTpoH-HbIe
TaOJTUIIBI U TUTAKATHL.




BBenenune — 2 u

TeMaTnueckoe INIAaHUPOBAHUC B 8 kmacce

P.1. HacnencTtBeHHOCTB, cpea u o0pa3 )KU3HHU — (DAKTOPHI 37I0POBbs — 6 94

P.2. IlenocTHOCTH OpraHu3Ma 4esioBeKa — OCHOBA €T0 KM3HEIEATeIbHOCTH — 1 4.
P.3. OnopHo-aBurarenbHas cucreMma. duznueckoe 310poBbe — 7 4.

P. 4. Cucremsl xxu3neodecnieuenusi. DopMupoBaHue KyJIbTypbl 310POBbs — 28 4
P.5. PenpoaykTuBHas cucrema v 340pOBbe — 3 4.
P.6. Cucremsl perynsuuu XKU3HEACITeIbHOCTH — 7 4.
P.7. Ces3b opranusma ¢ okpysxkatomieit cpefoii. CeHcopHbIE CUCTEMBI — 6 4.
O6006menue — 1 4.

JIaGoparophas paboTta 1
«JleiictBue pepmenra
KaTaJa3bl Ha IEPOKCH]]
BOJIOPOI»

IIPOLIECC AEJICHUS KIETKH.
BrimonuaTe 1abopaTopHbIi
OITBIT, HA-OJIFOIATh
IIPOUCXOMSAIINE SABJICHUS,
(buKcUpoBaTh pe3yIbTaThl
Habmro1e-Hus, AeaTh
BbIBOIbI. COOMIO1aTh NTPaBUIIa

paboThI B KaOU-HETe,

No | Tema Conepxanue IleneBas ycranoBka | Komuu | OcHOBHBIE BUIBI AesiTeIbHOCTH | Micnonb3oBanue
1/ ypoKa €CTBO | 0OydaroLIMXcsl Ha ypOKe/BHEY- 000po10BaHus
n YacoB | POYHOM 3aHITUU
PacTeHuns — mpou3BOUTENH OPTaHUIECKOTO BEIIECTBA
1 | Knerka— Crpoenue opranusma W3yuuts cTpoenue, | 1 Ha3piBaTh OCHOBHBIE YacTH Muxkpockomn
CTPYKTYypHasd 4YeJIOBEKA: KIIETKU, TKa-HH, XUMUYECKHM COCTaB kjeTku. OnucbiBaTh QYyHKIUU U(pPOBOH,
eIMHUIA OpraHbl, CHCTEMbI OPTaHOB. KJIETKHU TaK e Mpo- opranousioB. OOBSACHATH MUKpOMpena-parsbl,
OopraHusma Metoabl u3yde-Hus )KUBBIX IECCHI MOHSATHE «PEPMEHT. nabo-paTopHOe
OpraHu3MoB: HaOII0/ICHNE, KU3HECATEIb- PaznuuaTh nporece pocra u o0opyoBa-HIE
HU3MEPEC-HUEC, SKCIICPUMCHT. HOCTHU IMponecc pasBuTUs. OnucriBaTh




oOparieHus ¢ 1abopaTopHbIM
00opynoBaHuEeM

KomMnoHeHTEI
opranusma
YyeJIOBEKa.

CrtpoeHue opranuzma
YeNoBeKa: KIETKHU, TKa-HHU,
OpTraHbl, CHCTEMBI OPT'aHOB.
MeTOI[BI HU3Yy4C-HUA KHUBBIX
OpraHU3MOB: HAOIIOACHHE,
u3Mepe-HUe, YIKCIICPUMEHT.
JIaboparopHas pabota 2.
«KreTku 1 TKaHu 1moJy
MHKPOCKOIIOM)

O000WMUTE U
yIIIyOUTh 3HAHUS
yYaIUXCcs O Pa3HbIX
BHUAX U TH-IIOB
TKaHEH 4eJI0BeKa

Onpenenars NOHITHS: «TKaHb,
«CHU-HAIICY,
«Henporausa».Ha3piBath TUITBI U
BU/IbI TKAHEW TT0-3BOHOYHBIX
JKUBOTHBIX.Pa3nuuarh pa3Hbie
BU/IbI U TUIIBI TKa-HEH.
OnwuceiBaTh 0COOCHHOCTH TKa-
Hel pa3Hbix TUnoB. CoOnmoaaTh
IpaBuJia 0OpaIEHUS C
Mukpockornom.CpaBHUBATh
WUTIOCTPAIK B yY€OHH-KE C
HaTYpaJbHBIMU

o0bekTamMu. BEITTOHATE
Ha0JII0JIEHUE C MIOMOIIBIO
MUKPOCKOIIA, OMTUCHIBATh
pe3ynbTaThl. Co0o1aTh
npaBuia paboThl B KaOH-HeTe,
oOpaiteHus ¢ 1abopaTopHbIM
o0opynoBaHueM

Mukpockon

(P POBOIA,
MUKpOIpera-paTbl
TKaHEn

O6miee crpoeHue
ckenera. OceBoit
CKeJeT

Crtpoenue, coctaB
U COeJIMHEe-HUE
kocreil. Jlabo-
paropHas paboTta 3.
«CTtpoeHue KocT-
HOU TKaHW»
JIaGopartopHas pa-
6ota 4. «CocraB
KOCTE»

Ornopa 1 1BUXKEHHUE.
OnopHo-ABUTaTENIbHAS
cucreMa. MeToibl u3yue-Hus
KHUBBIX OPTaHU3MOB:
HaOII0/IeHUE, U3Mepe-HuUe,
skcnepuMeHT. Ckener
TOJIOBBI U TYJIO-BHUIIIA.
Ckener KOHEYHO-

creil. CTpoeHue ckesera nos-
COB KOHEYHOCTEH, BEpX-HEU
Y HI)KHEN KOHEYHO-CTEH.
Ckener

N3yuuts cTpoeHue,
COCTaB U THIIbI
COEIU-HEHUS
Kocrel. M3yunts
CTPOEHHUE U
0COOEHHOCTH
CKeJIeTa roJIOBbI U
TYJIOBUILIA

a3pIBaTh YaCTH CKEJIeTa.
OmnwuceiBaTh (HyHKIIUU
ckenera.OnuchiBaTh CTPOCHUE
TpyO4aThIX KO-CTE€H U CTPOECHUE
cycraBa.PackpbIBaTh 3HaUCHHE
HAJKOCTHHIIBI, XPAIIA,
CyCTaBHOUM CYMKH, Ty04aToro
BelecTBa, KOCTHOMO3TOBOM
IMOJIO-CTH, JKEITOr0 KOCTHOTO
Mo3ra. OOBICHATH 3HAUCHUE
COCTaBHBIX KOMIIOHEHTOB
KOCTHOM TKaHU.BBITOJIHATH

Pa6ora c my-nsuxom
«Cke-IIeT 4emoBe-
Ka» DIEKTPOHHbBIE
TaOIUIBI U TUTAKATEI




KoHeyHocTerCtpoeHue
CKeJIeTa Mosi-COB
KOHEUYHOCTEH, BEPX-HEU U
HUKHEU KoHeyHO-cTei. JL.P.
5. «ccnenoBanue cTpoeHus
IIJIEYEBOTO MOSACA»

1ab0paTOPHBIEC OMBITHI,
¢ukcupoBatb. OUCHIBATH C
MTOMOIIIbIO WILTIOCTPA-IIUU B
y4eOHHKE CTPOCHHE
yepena.HaspiBaTh OT1€7bI
IMO3BOHOYHUKA Y YacTH
M03BOHKA.PackpbIBaTh 3HAUCHUE
yacreil mo-3BoHKa. OO0BACHATH
CBSI3b MEXK/y CTPOCHUEM U
(GYHKIIUSMU TTO3BOHOYHHKA,
rpyAa-

HOU kieTku. Ha3pIBaTh yacTtu
CBOOOHBIX KOHEY-HOCTCH U
IOSICOB

KOHEYHOCTEH. OnUCHIBATh C
MOMOIIBIO WJUTKOCTPa-1IUMA B
yueOHUKE CTPOCHHE CKelleTa
KOHEYHOCTEHN. PackpbIBaTh
MPUYUHY Pa3Iudus B CTPOCHUU
MosiCa HUKHUX KOHEYHO-CTEHN y
MY>KYHH U )KEHIIUH.BBIsSBIATH
0COOEHHOCTH CTPOCHHMSI CKETeTa
KOHCYHOCTEH B X0J/1¢ HaOJII0-
JIEHUS] HATypaJIbHBIX 00BEKTOB

MeleyHas
cuctema. CtpoeHue
1 QYHKIIUU MBIIIIII.
Pabora MpImIrg

Onopa u 1BHXEHHE.
OnopHo-BUrarenbHas
cucreMa. MeTo1bl U3y4eHus
KUBBIX OPIaHNU3MOB:
HabIo1eHne, U3MEpPEHNeE,
sKkcnepuMeHT. [IpakTuaeckas
pabora: «M3yuenue
pacmosoKe-HHs MBILIL]
TOJIOBBI)

PackppITh cBA3B
byHKINA U
CTPOEHUS, a TAKXKE
pa3IMYMil MEXKTY
TJIagKUMU U
CKEJIETHBIMU
MBIIIIa-MU
YeJIOBEKA.

PackpbIBaTh CBSI3b (DYHKIIMU U
CTpOE-HMSI Ha IpUMeEpe
pasnuYMii MeXy TTIaJIKUMU U
CKEJIETHBIMHU MBIIIIAMH,
MHUMHYECKUMH U 5KE€BATEbHBIMU
MbIaMu.OnucsBaTh ¢
MTOMOUIBIO WIITKOCTPA-LIUH B
yueOHUKE CTPOEHHE CKENIETHOI
MBIIIILBL

Mukpockon
unpoBoit,
MHKPOTIpETa-paThl
MBIIIIEY-HON TKaHH.
OJNEKTPOHHBIE
tabnuubl. Hudposas
nabopaTopus 1o
buznono-ruu (aTyuK
CHUIIOMED)




Crtpoenue
CepaeYHO-
COCYIMCTOMN
CUCTEMBI

TpancnopT BewecTs.
BuyTpeHHs1 cpena op-
rafmus3ma, 3HauYCHUE e

nocrostHcTBa. KpoBeHOCHAs
1 TuM¢aTHIeCcKast CACTEMBI.
KpoBsb. JIumpa. Meroast

HU3YUCHUS KUBBIX

OpraHU3MOB: Ha-0JIt0/IeHueE,
U3MEpeHue, IKCIIEPUMEHT.
JlaGopaTopHas padora 6.
«CpaBHEHUE KPOBU YeJIOBEKa

C KPOBBIO JIATYIIKH»

N3yuuts
BHYTPEHHIOIO Cpey
opraHusma
YyeJoBeKa, eé
CTPOEHHUE, COCTAB U

GyHKITUN.

Onpenensarb MOHATHS:
«roMeocTasz», «popMeHHbIE
AIIEMEHTHI KPOBUY, «I1J1a3Ma,
«aHTUTCHY, KAHTUTEIION.
OOBACHATD CBSA3b MEXKITY
TKaHEBOU KUJAKOCTHIO, TUM( Ot
U TUIa3MOM KPOBH B OpraHU3ME.
OnwuceiBath QyHKIUU
kpoBu.Ha3zpiBaTe pyHKINHU
SPUTPOLIUTOB, TPOMOOIUTOB,
nerdkouuToB. ONKUCHIBATH BKIIAT
PYCCKOM HayKH B pa3BUTHE
MeauIHBL. ONTCHIBATH C
MOMOIIBIO WILTIOCTPA-1IUH B
yueOHUKe Mpoliecc CBEPTHIBA-
HUS KPOBH U (harouuTos.
BrimonusaTe n1abopaTopHbie
HaOJII0-ZICHUS C TIOMOIIBIO
MUKpOCKOTa, (PUKCUPOBAThH
pe3ynbTaThl HaOIIOIe-HUH,
nenathb BeIBOABL. COOMI0aaTh
npaBuiia paboThl B KaOU-HETe,
oOpartieHus ¢ 1abopaTOPHBIM
000pyI0BaHHEM

Mukpockon
Mukpockon

(P POBOIA,
MHKpOIpena-parbl

JIBUKeHUE KPOBU
10 COCy/1aM.

Tpancnopr BeriecTs.

KposenocHnas u numda-
THUYecKasi cucteMsl. Kpo-
BSIHOE JIaBJICHUE H ITYJIBC.
MeTo1b1I U3y4eHHUsI JKUBBIX
OpraHU3MOB: HaOTIOICHUE,
HU3MEpEeHUE, SKCIIEPUMEHT.

[IpakTuueckas pabora

N3yuuTh NpUYMHBI
JIBYKEHUS KPOBH T10
cocyziam.

OnuceIBaTh ¢ MOMOILBIO
WUTIOCTpa-IIUK B yueOHHKE
CTPOEHUE CEPALIA U IIPOLECC
CepICUHBIX

cokpaieHnil. CpaBHUBaTh BUbI
KPOBEHOCHBIX CO-CYJIOB MEX]Y
co00i1.OnKchIBaTh CTPOCHHE
KpYroB KpOBO-00palieHusl.
ITonumarte paznuuve B

Hudposas
nabopaTopus o

buznono-ruu (aTyuK

4CQ)




2.«Onpenenenne UCC,
CKOpPOCTH KPOBOTOKAY,

3. «Mccnenosanue pe-
(IIEeKTOPHOTO MPUTOKA KPOBU
K MBILIIAM, BKJIFOYHUBIIMMCS
B paboTy»

JI/p 7. «OnpenencHue
MHUHYTHOTO 00b&Ma
KpOBOOOpAIICHHS
KOCBEHHBIM METOJIOM B
IIOKOE U Iocye GU3NIECKOi
Harpy3km» M3mepenne
apTepUabHOTO JaBJICHUS.
Onpenenenue
CHCTOJIMYECKOT0 U
MHUHYTHOTI'O 00EMOB KPOBH
pacyeTHBIM METOJIOM

UCIOJIb30Ba-HUN
[IPWJIAraTeabHOro «apTeprallb-
HBII» IPUMEHUTEIBHO K BUAY

KpPOBH U K cOCyJlaM

Perymsanus
KpPOBOOOpAIIEHUS
[Ipenynpexnenune
3aboseBaHUH

cepAIa M COCyJIOB.

KposenocHas u numpa-
TUYecKasi cucteMsl. Bpen
TabakoKypeHus. MeTo b
U3YUYEHUS )KUBBIX
OpraHU3MOB: Ha-0JIIOICHHE,
U3MEpEeHHue, IKCIIEPUMEHT
[TpakTrueckast padorta 4.
«JlokazarenbcTBO Bpeaa
Ta0aKOKYPEHUS»

N3yuuts paboty
cepaa ot gusuye-
CKUX Harpy3oK H
BITUSTHHSI
HETraTUBHBIX
(baxTopoB
OKpY’Karo-11en
cpensl

PackpsIBaTh MoHATHS:
«TPEHUPOBOY-HBIN IPPEKT,
«(pyHKIIMOHAJIbHAS ITPO6ay,
«IaBsLIast IOBA3KAY, GKIYT»
OOBICHATH BaXXKHOCTh
cUCTeMaThye-CKUX GU3NYECKUX
Harpy3oK JiIsi HOp-MaJIbHOTO
cocTosiHus cepana.Pasnuyars
IIPU3HAKU PA3JINYHBIX BU-JI0B
KpOBOTEUYEHHU . AHATM3UPOBATH
1 00001aTh UH(POP-MALIUIO O
MOBPEXKACHUSIX OPraHOB
KPOBEHOCHOM CUCTEMBI U
IpuéMax OKa3aHHs epBON
MIOMOIIH B X0J1€ TPOJOKEHUS
paboThl HaJl FOTOBBIM MPOEKTOM

Hudponsas
nabopaTopus 1o

¢uznono-run
(apTepuanb-HOTo
JlaBJie-HUA)




«Kypcbl epBoii oMo st
LIKOJIbHUKOBY

Ob6o0061menue
Bnusiaue ¢puznge-
CKHMX YIpaKHCHUH
Ha CepJIeYHO-COoCY-
TUCTYIO CUCTEMY

VYKperieHne 37J0pOBbSI.
Bnusiaue ¢pusndeckux
yIpaKHEHUI HA OPTaHbI U
CHUCTEMBI OpPraHoOB. MeTo1bl
W3YUYCHUS JKUBBIX
OpPraHU3MOB: HAOIIO/ICHNUE,
W3MEpEHHUE, IKCII-PUMEHT.
[IpakTuueckas padora 5.
«DyHKIIMOHATIBHAS Cep-
JC€YHO-COCYTUCTAs TPOOa»

Bocnuranne 6epex-
HOTO OTHOIIIEHUS K
CBOEMY 3JI0POBBIO,
MIPUBUTHE UHTEpECa
K U3YYCHUIO
npeamera

Pa3znuyarh npu3HaKku pa3IuyHbIX
BU-JIOB
KpoBOoTe4eHUI.ONUCHIBATSH C
IIOMOILBI0 WILTIOCTPA-1IUHN B
yueOHUKE MEPbI OKa3aHUs
IIEpBOM MOMOILY B 3aBUCUMOCTH
OT BUJIA

KpOBOTEUYEHHSI. BBITOIHATE OMBIT
— Opatb PyHKIHNO-HATBHYIO
po0y; puKcupoBaTh pe-
3yJbTAThI; IPOBOIUTH
BBIUMCJIEHUS U JIENIaTh OLICHKY
COCTOSTHUSI cep/Ilia 1o
pe3ynbTaTam onbita. CoOI01aTh
npaBujia paboThl B KaOW-HETE,
oOpaitieHus ¢ 1abopaTOpHBIM
00opyI0BaHUEM.
AHanu3upoBath U 000011aTh
HUH(OP-MAIUIO O TOBPEKICHUAX
OPraHoOB KPOBEHOCHOU CUCTEMBI
U npuémax OKa3aHus MepBOU
IIOMOIIH B X0J1€ IPOAOIKEHUS
paboOTHI HAJl TOTOBBIM MPOEKTOM
«KypcslI niepBoii TOMOIIH 115
IITKOJIbHUKOBY

Hudposas
nabopaTopus 1o

bu3HoI0-TUH (TaTIUK
UCC u apre-
PHAITLHOTO JaBIICHHS

Crpoenue u
(YHKITUY OpTaHOB
AbIXaHUS

Jpixanue. J[pixarenpHas
cucteMa. I'a3000MeH B
JIETKUX U TKaHAX. MeTo-abl
W3Yy4YEHUS KUBBIX Op-
TaHU3MOB: HAOJIOICHHE,
U3MEPEHHUE, IKCIIEPU-

N3yunth cTpoeHnE
JIETKUX U MEXAHU3M
razooOMeHa.

OnuceIBaTh CTPOEHUE JETKUX
yeno-Beka. OOBSACHATh
[IPEUMYILECTBA AJIbBEOJIIPHOTO
CTPOCHHA JIETKHX 110 CpaBHCHHIO
CO CTPOCHUEM JIETKUX Y
IIpeJICTaBUTENIEN APYTHX

Hudposas
nabopaTopus o

9KOJIOTHH (JTaTYUK
OKHU-CH YIJIEpOAa,
KHCIIOpOAa,
BJIQKHOCTH)




MmenT.JlabopaTopHas padbota
8. «CocraB B/IBIXa€MOT0 H
BBIJIBIXaCMOTO BO3TyXa»

KJIACCOB IO-3BOHOYHBIX
KHUBOTHBIX.PacKkpbIBaTh posib
reMOrJI00MHa B ra-3000MeHe.
BrimonHATE 1abopaTopHbIii
OTIBIT, JIe-JIATh BBIBO/ IO
pe3ynbratam omnbita.CoOI0aaTh
npaBuiia paboThl B KaOU-HETE,
oOpareHus ¢ 1abopaTOpHBIM
00opynoBaHuEM

10

Jlp1xarenbHbIC 1BU-
s)keHusa boie3Hu
OpPraHoB JIbIXaHUS

Jpixanue. JIpixaTenpHas
cucrema. Bpen tabaxo-
KypeHHs1. MeTo/bl 3y-ueHus
KUBBIX OPraHU3-MOB:
Ha0JI0IcHNe, U3-MEpEHue,
sKcriepuMeHT. JlaboparopHas
pabota 9. «JlpIxaTeybHble
JIBYKEHUS

10.«M3mepenune oobema
IPYAHOU KIIETKH y 4EJIOBEKA
IIPY IbIXaHUN

11.«Kak npoBeputhb
caTypaluio B JOMAIIHUX
ycinoBusax» Perymsanus
IbpIXaHus. ' urueHa opraHos
NBIXa-HUs. 3a00JIeBaHUI
Opra-HOB JIBIXaHHUS U UX
npeaymnpexacHue. Mu-
(bexmoHHbIe 3a001€BaHUs U
Mepbl UX MPOPUITAKTUKH.
Bpen tabakokypeHnusi.
[TpakTryeckas padora 6.
«OrnpeneneHue 3ambl-
JIEHHOCTH BO3IyXa»

CdopmupoBaTh 3Ha-
HHSA 0 MEXAHU3ME
IBI-XaTeIbHBIX
JIBHOKCHUH,
pa3BUBATH MOHATHE
«ra3000MeH.

OnwuceiBath (GyHKIUU
nuadparmel. Ha3plBaTh Oprassi,
y4acTBYIOLIME B IIpoLiecce
JbIXaHus. BbImonHAT
1ab0paTOPHBIH OMBIT HA TOTOBOM
(MM M3roTOBJIEHHOH caMo-
CTOSATEIBHO) MOJICIH,
Ha0II0aTh TPOUCXOISIINE
SIBJICHUS M ONIUCHI-BaTh
MIPOLIECCHI BIOXA U
BbI10Xa.Co0u01aTh MpaBuiia
paboThI B KaOu-HeTe,
oOparieHus ¢ 1abopaTOpHBIM
obopynoBanuem PackpriBaTh
MIOHSTHE (GKU3HEHHAs EMKOCTh
NErkux».O0BSACHATH CYTh
OIaCHOCTH 3a00J1e-BaHUS
TPUIIIIOM, TYOEpKyJIE30M JIET-
KHUX, pakoM JErkux. Ha3piBaTh
(hakTOopHI, CIIOCOOCTBYIO-TIIHE
3apaKeHHIO TYOepKyIE30M JIET-
kux.Ha3piBaTh Mephl,
CHIKAIOIIIME BEPO-ATHOCTh
3apa)keHus OOJIC3HIMH,

Hudposas
nabopaTopus 1Mo

¢u3nonI0-TNN (IATINK
YaCTOTHI JIbI-XaHHS)
Hudporas
naboparopus 1o
9KOJIOTHH (TaTYHK
OKHU-CH yTJIEPOJIa)
nabopaTtopus o
¢uznono-ruu (aTyuK
YaCTOTHI JTbI-

XaHUs)




nepeaaBaeMbIMU Yepe3
BO31yX.PackpbiBaTh crioco6
UCTIOJIB30BaHus Quirooporpaduun
JUTSL TUAaTHOCTUKHU TaTOT€HHbBIX
M3MEHEHUH B JIErkux.OObSICHATh
BaXHOCTb TUTHEHBI TOME-IIICHU
U JIBIXaTEIbHON TUMHACTUKH JIJIsI
310poBbs yenoBeka.llpoBoaute
OTIBIT, (PUKCUPOBATH pe-
3yJbTATHI U JIeJaTh BBIBO/I 110 pe-
3ynbTatam ombita. ColnronaTh
npaBujia paboThl B KaOW-HETE,
oOpailieHus ¢ J1abopaTOpHBIM
00opyI0BaHHEM

11 | OOwmeH BemiecTs. [Tutanue. [lumesape-Hue. W3yuuth 3HaueHue Omnpenenars noHsaTue ONEKTPOHHBIE
[TuTanue. [InmeBapuTenbHas CUCTEMA. | U CTPOEHUE «muieBape-Hue». OnuceiBaTh ¢ | TAOJIUILBI U IJIAKATHL.
[InmeBapenue Meroasl n3y4ye-Hus KUBBIX pa3IMYHBIX OPraHOB ITOMOIIBIO WILTIO-CTpALlui B Hudposas

OpPraHU3MOB: Ha0JIIOICHHE, MUIIeBape-Husl. yueOHUKE CTPOCHHUE MH- nabopaTtopus o
u3Mepe-HHe, IKCIIEPUMEHT. IIEBAPUTEIBHOIN CUCTEMBI. sKosoruu (natuuk pH)
ITpakTuyeckas padora 7. Has3piBaTh hyHKIIMM pa3IuYHbIX
«OnpeneneHne MecTo- Opra-HOB
MIOJIO)KEHHS CIIOHHBIX nunieBapenus.HazpiBaTh MecTa
KEIIE3» BIIQJICHUS MMHUILEBA-PUTEIBHBIX
KeJE3 B MUIIEBAPUTENb-HBIN
TPaKT.BBINOIHATS ONBIT,
CPaBHMBATh PE-3yJIbTATHI
HaOJI0ICHNUS C OTIHCAaHHEM B
yueOHuKe
12 | TumeBapenue B [Murtanue. [umesape-Hue. PackpsiBaTh PackpriBath pyHKINN Hudposas

POTOBOM MOJIOCTH.

Jd/p 8
«Pacmermienue

HI/IH_ICBapI/ITCJILHaSI cucTreMa.

MeTO)IBI HU3YyUC-HUA KUBBIX
OpraHWU3MOB: HaOTIOICHUE,
H3Mepe-HHe, YKCIIEPUMEHT.

(GYHKIINU CITIOHBI U
KETYZI09HO-TO COKa
IS TIpo1iecca
MUILEBAPEHUS

ctoHBL. ONU-ChIBaTh CTPOEHUE
KETyI0YHOU cTeH-KH. Ha3biBaTh
AKTUBHBIC BEIIECTBA,
JICUCTBYIOILIME HA IUIIIEBON

nabopaTopus 1o
9KOJIOTHH (JTaTYUK

pH))




BEILECTB B POTOBOM
IIOJIOCTH

JIaboparopHas pabora 12.
N3ydeHue KUCIoTHO-
HIeJI0YHOro Oananca
MUIIEBBIX TPOTYKTOB

13. «/leiicTBre pepMeHTOB
CIIFOHBI Ha KpaxMain,

14. «/leiicTBue pepmMeHTOB
KEIyJJOYHOTO COKa Ha OCJIKU

KOMOK B KEIyJIKe, U UX
¢GbyHkuuu. BeIoaHITh
1ab0paTOPHBIC OMBITHI,
HaOJII01aTh TPOUCXOISIINE
SIBIICHUS U ICTIATh BBIBOJI I1O
pe3yabTaTaM Ha-

omonenunit. CoOmoaTh npaBuiia
paboThI B Kabu-

HeTe, oOpaIIeHus C
1ab0paToOpHBIM 000pyIOBAaHHEM

13 | O0Omen BetecTB 1 | ParronanbHOE IMTaHKE. YcTaHOBUTH Onpenensars NOHATUS Hudposas
SHEPTUH . Hopwmsbl 1 pesxuM nuTa-HUs. | 3aBUCU-MOCTb «OCHOBHOM 00MEeH», «00Imuii naboparopus 1o
BuTtamunbl MeTobl H3y4eHHUs )KUBBIX MEXTy THIIOM oOMen».CpaBHUBATh OpraHusM | (U3MO0JI0-THH (AATYUK
OpPraHU3MOB: Ha0JIIOJICHHE, NesITeIbHOCTH Yello- B3pOCJIOro 1 peOEHKa 110 YaCTOTHI JbI-XaHUS,
u3mepenue. [Ipaktuueckas BEKa U HOpMaMu 1oKa3aTessiM OCHOBHOTO YCC,
pabora 8. «Onpeaenenue MU-TaHUs, Yepe3 00MeHa.O0BACHATD apTepHAILHO-TO
TPEHUPOBAHHOCTH OCHOB-HbIE 3aBUCUMOCTb MEX1Y TH-TIOM JIABIICHNU)
opraHusma 1o TIOHSITHUS: JIeSITEJIbHOCTH YeJIOBEKa U HOp-
(GyHKIIMOHATIBHOU ITpoOe» «OCHOBHOM O0OMEH», MaMmu nutanus. [IpoBoguts
«o01uit 0OMen». OILICHMBaHKE TPEHUPO-BAaHHOCTHU
OpraHu3Ma C IOMOIIBIO
(GyHKIIMOHATIBHOW MTPOOKI,
(bUKCUPO-BATh PE3YNIbTATHI U
JIeNaTh BbIBOJI, CPAaBHUBAS
HKCIIEpUMEHTAIbHbIE JaHHbIE C
ATAJIOHHBIMU
14 | Ponb koxu B Ponb koxu B TEpMOpery- PackpeiBaTh posib Knaccudunuposats npuarHbI Hudposas
TEPMO-PETYIALUN | JISAINW. 3aKaIUBaHUE. KO-KH B 3a00-neBaHuil Koxu. HaspiBaTh | 1aboparopus no
Oxka3zaHne nmepBod MO-MOIIU | TEPMOPETYJISA-1IUH. MPU3HAKU 03K0Ta, 00MOpo- (bu3M0II0-TUHN JaTUUK
IIPU TEIJIOBOM U cofiHeuHOM | OnuchIBaTh XKeHMs KoxKu. ONUCHIBATh MEPBI, | TEMIIEpaTyphl U
yrapax pUEMBI MTEPBOH MO- IIPUMEHsIEMbIE TTPU 0KOTax, BJIQ)KHOCTH)
MOILY IIPH oOMopoxeHHsIX.OnuchIBaTh

CUMIITOMBI CTPUT'YHICTO JIMIIAs,




JI.P 15. «Onpenenenue
KOYKHO-COCY/IUCTON PEaKIINU
(meton nepmorpaduzma)y»

TETIOBOM M
COJIHEYHOM yJiape.

yecoTku.Ha3biBaTe Mepbl

PO UITAKTUKH NH-(EKIIMOHHBIX
KOXHBIX

3a0osieBaHui. OnpeessaTh
MOHSTUE «TEPMOPETYJIIS-1IUS.
OnuchIBaTh CBOMCTBA KOXKH,
MTO3BOJISIFOLLME €11 BBITOJIHSATD
yHk-

LU0 OpraHa TEPMOPETYJISALUH.
PackpriBaTh 3HaUeHUE
3aKaJIMBaHUs JIJIsl OpraHUu3Ma
.OnuceIBaTh BUIbI
3aKaJIMBAIOIINX MPOIIEAYD.
Ha3zbiBaTh mpU3HaKU TEIIOBOTO
yZa-pa, COTHEYHOT O
yaapa.OnuceiBaTh MPUEMbI
MIEePBOI IOMOIIIU MPH TEMIOBOM
yaape, COJIHEUHOM
yaape.AHaIM3upoBaATh U
0000611aTh HHGOP-MALHIO O
HapyLIEHUAX TEPMOPETYJIs-1I1H,
MTOBPEXKICHUSIX KOXKH U PUEMax
OKa3aHUs NePBOM MOMOIIH B
XO0J1€ 3aBepIIeHUs paboThl Hajl
npoekToM «Kypcel nepBoi
MTOMOILH TSI IIKOJIBHUKOBY

15

ABTOHOMHBII
0TIl HEPBHOU
CHCTEMBI.
HefiporymopansHa
sl peryJsiusl.
CoMaTHYeCcKni 1
BereTaTUBHBIN

HeliporymopansHas pe-
TYJSALUS TPOIIECCOB
KHU3HCACATCIbHOCTH OP-
raHu3Ma.

JlaboparopHast paboTta 16.
«O1eHKa BereTaTuBHOM

N3yunth cTpoeHne
U 3HA4YCHHE
ABTOHOM-HOU

HepBHOﬁ CHUCTC-MBEI.

HazbiBaTh 0coGeHHOCTH PabOTHI
aB-TOHOMHOTI'O OT/I€JIa HEPBHOM
cucre-mbl. Paznnyuars ¢
MTOMOIIIbIO WJTFOCTPALIUU B
y4eOHHMKE CUMITATHYECKUI 1
napa-CUMITaTHYeCKUi
MOAOTENbI aBTO-HOMHOT'O

Hudposas
nabopaTopus 1o

(U3HOTIO-TUU TATYUK
apTepUanbHO-TO
naBieHus (ybca)




OTJIEJIbl HEPBHOM
CUCTEMBI

PEaKTUBHOCTH aBTOHOMHOM
HEPBHOM CUCTEMBI

OT/IEJIa HEPBHOW CUCTEMBI 110
OCOOCHHOCTSIM
crpoenus.Paznuuare
MapacUMIIaTUYECKHUI U
CHMIIATUYECKUI MTONOTAEIIBI 110
0C0-0€HHOCTSIM BIIMSHUSA Ha
BHyTpeHHUE OpraHbl. OOBICHATH
Ha IpUMEpPE peakliui Ha CTPECcC
COTJIACOBAHHOCTH PaOOTHI JKeNE3
BHYTPEHHEHN CEKpEeLUu U OTJIe-
JIOB HEPBHOM CUCTEMBI,
paznuuue

MEXy HEPBHOM U TyMOpaIbHOMI
pe-ryisinuei mo oduemy
XapakTepy BO3/ICUCTBUS Ha
OpraHu3M. BeIONHATE ONBIT,
HAO0II01aTh TIPOUC-XOIALINE
MPOLECCH U CPAaBHUBATH
MTOJIyYEHHBIE PE3YJIbTATHI OIbITA
C 0’KHJIa€MBIMU (ONTUCAHHBIMU B
TEKCTe yueOHUKA)




Beenenue — 2u.
P.1. Opranusm — 19 4.

TeMaTnueckoe IIJIAHUPOBAHUC B 9 knacce

P.2. Bun. [onynsimus. OBomiorus BUaoB — 13 4.
P.3. Mecro 4enoBeka B CHCTEME OpraHUYeCKOro Mupa. — 12 4.
P.4. buonenos. ODkocucrema - 144

P.5. bBuocdepa — 7 u.
O060611eHME — 1 4.

pa3BuUTHE
OpraHU3MOB.
PacturensHEBIN
OpraHu3M
JKuBoTHBIN Opra-
HHU3M H €r0
0COOEH-HOCTH.

TEHUI1: aBTOTPO(HOCTH,
HECTIOCOOHOCTH K aKTUB-
HOMY TI€pEIBIKEHUIO,
pa3MenIeHne OCHOBHBIX
qacTeil — KOpHA 1 no-0era
— B JIBYX Pa3HbIX Cpe/iax.
Oco6eHHOCTH pacTUTENbHON
KIIETKH: TIPHHAJICKHOCTD K
9y-KapuoTaM, HaJH4uue Kiie-
TOYHOW CTEHKH, TUTACTH]I 1
KPYITHBIX BaKyOJICH.
CriocoObI pa3MHOXKEHUS
pacTeHu: MOJI0BOE U
6ecrionoe. OcoOeHHO-CTH
MIOJIOBOTO pa3MHO-

xenwus. Turbl 6ecrionoro pas-
MHOYKEHMS: BET€TaTHB-HOE,

00001mars
CYILIECTBEHHBIE
MIPHU-3HAKA
pacTeHuil u
pPacTUTENBHOMN
KJIETKH.

Brigeauts 1 0000-
[IUTh
CYIIIECTBEHHBIC
MPU3HAKU CTPOCHUS
Y TIPOIIECCOB
JKH3HE]IC-
SITEILHOCTH
JKABOTHBIX

CYILECTBEH-HbIE MPU3HAKU
pPacTEeHUH U pacCTU-TEIbHOU
KJIETKH. XapaKTepHU30BaTh
0COOEHHOCTH MPO-1IECCOB
KHU3HEIESITEIIbHOCTH pacTe-HUM:
MUTAHUS, TbIXaHUs, POTOCHHTE-
3a, pa3MHoOkeHus1.CpaBHUBATh
3Ha4YeHUe MOJI0BOT0 U OECIOIOr0o
Croco00B pa3MHOKEHUS
pacTeHui, AenaTh BHIBOJbI HA
ocHoBe cpaBHEHUA. OOBACHATH
POJIb Pa3IMYHBIX pacTe-HUM B
KU3HU YEJIOBEKa.

[IpuBOANTH IPUMEPHI
MCII0JIb30Ba-HUS YEJIOBEKOM
Pa3HBIX CIIOCOOOB Pa3MHOKEHHUS
pacTeHUI B XO3SIICTBE U B

No | Tema Conepxanue [leneBas ycranoBka | Komnu | OcHOBHBIE BUIBI AEATENBHOCTH | Mcnosb3oBaHue

1/ ypoka €CTBO 00yJaromuXxcs Ha ypOKe/BHEY- 000poI0BaHUs

1! YacoB | pPOYHOM 3aHATUU

1 | PasmHOXeHUE I'maBHBIE CBOMCTBA pac- Yrayouts u 2 Beienars u 06061maTh HudpoBoit MUKpOCKOTT

¥ TOTOBBIC MHU-
Kporpernapa-Thl,
nabopa-TopHOE 000-
pyIOBaHUE ISl IPUTO-
TOBJICHUS] BDEMEHHBIX
MHKPOIIPETapaToB
Brnaxxuple nmpenapatsr
JKUBOTHBIX Pa3JINYHbIX
THITOB




CIIopamH, JIeTICHU-EM KICTKH
HazBoe OcoOeHHoCTH
YKUBOTHBIX OPTaHU3MOB:
MPUHAJI-JIEKHOCTD K
DYKapHOTaM,
reTepoTpopHOCTS,
CIIOCOOHOCTB K aKTUBHO-MY
nepeIBUKEHHIO, 3a-00Ta 0
MMOTOMCTBE, MIO-CTPOMKa
Kuui (rHE3 T, HOD).
JleneHue >KMBOT-HBIX MO
cnoco0am 100bI-BaHUS
MUTIH: PACTUTEIIb-HOSTHEIC,
XUIIHbIE, Ta-Pa3UTUYECKUE,
MaIAJBIIIKH, BCESTHBIC

npupoe Beinenste u 0600maTh
CyIIIECTBEH-HBIC TPU3HAKU
CTPOEHHUSI U TPOIIEC-COB
JKA3HEEITENHHOCTH
skuBOTHBIX.HaOmrogates u
OIMCEIBATH ITOBEJACHUE
JKUBOTHBIX.Ha3nIBaTh
KOHKPETHBIE TIPUMEPHI
Pa3IMYHBIX TUKUX )KUBOTHBIX U
Hau-00JIee PacpOCTPAHEHHBIX
JIOMaIll-HUX
JKUBOTHBIX.OOBSCHATH POJIb
Pa3IMYHBIX )KUBOT-HBIX B XKU3HH
YeJI0BEKa. X apaKTepU30BaTh
CIocoObI TUTaHUS, PACCEIICHHUS,
nepeXuBaHus HeO1aro-
MPUATHBIX YCIOBUH U
MTOCTPOMKH JKHU-JIUTI JKABOTHBIMU

DKOIOrn4eCcKre
(hakTOphI M KX
JIeUCcTBUE Ha

Cpenpl )KU3HU OpraHu3-MOB
Ha 3eMJie: BOJHa,

IMOYBCHHAs, OpraHnu3-MCHHasl.

Jlath
XapaKTEPUCTUKY
OCHOBHBIM Cpe/IaM

Brinenste 1 XxapakTeprus3oBath
CyIlle-CTBEHHbIE IPU3HAKU CPEL
JKU3HU Ha 3emire. HaseiBate

Hudposas
nabopaTtopus o

9KOJIOTMH (JaTUYUK

OpraHu3M. VYcnoBus KU3HU OPraHU3MOB | JKU3HU XapaKTepHbIE IPU3HAKU MYT-HOCTH, BJIaX-
B Pa3HBIX Cpeaax. OpraHu3MoOB — oOuTaTesei 3Tux | HocTH, pH, yr-
Okonorndyeckue GpakTopsl: cpell )KU3HU. XapaKTepu30BaTh JIEKUCIIOTO ra-3a u
abuoTuye-ckue, YepThl MPUCTIOCO0-IEHHOCTH KHCIIOPOA)
OMOTHUYECKHE U OpPraHU3MOB K CpeJIe X
aHTPONOTeHHbIE HA3EMHO- obOuranus. Pacio3naBate u
BO3/YyIIHA, XapaKkTepu30BaTh
HKOJIOTMYECKHE (PAaKTOPBI Cpeibl
Bnusnaue O06o00611eHne paHee u3y- BbIsIBUTE OCHOBHBIE Br1aensaTe u xapakTepu3oBaTh Hudposas
MIPUPOTHBIX yeHHoro marepuaina. Ot- 9KOJIOTUYECKUE MIPU-YUHBI FIKOJIOTUYECKUX naboparopus 1o

¢dakTopoB Ha

HOIICHHUEC YCIIOBCKA K
nmpupoac B HCTOPUHN YC-

npobaemsl 6rocde-
pel. [IpoBectn

npobiieM B 6uocdepe.
[TporHo3upoBaTh MO-CIICACTBHS

9KOJIOTUH (AaTUYUK
BJIQK-HOCTH, yTIJie-




OpraHu3M
YeJioBeKa.

nosevectBa. [IpobiemMsl
Orocdepbl: UCTOIICHHE
MIPUPOIHBIX PECYPCOB,
3arpsi3HEHUE, COKpaIle-Hue
OMOJIOTHYECKOTO
pasHooOpasus. Perre-Hue
HKOJIOTHYECKUX MPOOIIeM
Oouocdepsl: parmoHAIBHOES
UCIOJIb-30BaHUE PECYPCOB,
OXpaHa IpUPOIbI, Bce-o0IIee
HKOJIOTHYECKOE 00pa3oBaHME
HaceJe-Husl.

JlabopaTtopHas pabota
«O1eHKa KauecTBa
OKpY>Karollen cpeabh»

OLICHKY KauecTBa
OKpY’Karo-111ei
CpEbl.

UCTOIIEHUSI TIPUPOTHBIX
PECYPCOB U COKpaIlleHus
OMOJIOrHYe-CKOT0O
pazHoo0pa3usa.O0CyKaaTh Ha
KOHKPETHBIX MPUME-pax
HKOJIOTMYECKHE MPOOIeMBbI CBOE-
ro peruona u ouocdeps! B
1EJIOM. APTYMEHTUPOBATh
HEOOXOIUMOCTD 3aIUTHI
OKpYXKaroIlel cpeibl,
COOII0ICHUS TPABUIT
OTHOUIEHUS K )KUBOU U HEKUBOU
npupoje. BEIsBIATE 1 OIIEHUBATH
CTEMEHb 3a-TPSI3HEHUS
nomereHnil. PUKCUpoBaTh
pe3ynbTaThl HAOMIOAC-HUHN U
nenath BeIBOABL.CoOM01aTh
npaBuia paboThl B KaOu-HeTe,
oOparieHus ¢ 1abopaTOpHBIM
000pyI0BaHHEM

KHCJIOTO ra3a
U KHCII0pO/Ia)




Beenenue — 1u.

TeMaTnueckoe IIJIAHUPOBAHUC B 10 knacce

P.1. [Toxxoe! kK u3y4eHuo Ouonorun — 2 4.
P.2. Ctpoenue u pyHkimu kiaetku. Pasmaoxenue u pazpurue — 16 .

P.3. OcHOBHBIE 3aKOHOMEPHOCTH HacleNCTBEeHHOCTH — 10 4.

P.4. OcHOBHBIC 3aKOHOMEPHOCTH U3MEHYUBOCTH - 4 4

O060611eHME — 1 4.

JYKapHoT.
[MuTonnasma.
Ilmazmarudeckas
MeMOpaHa.

AYKApUOT: PaCTCHUH,
KHUBOTHBIX, TprOOB. JI. p. 3.
JIBYOKEHHE TUTOTLTIa3MbI
JIaGoparophas paboTa 5
«[Tna3zmonm3 u gerra3mMonus
B PACTUTEIHHON KIETKE»

IUIa3MOJIN3 U
JIeTIa3MOJIN3 B
KJIETKE

Jloka3aTtsb 3a-
BHCHMOCTH Typropa
OT UHTCHCHBHO-CTU
OCMOTH-YECKHX
MIPO-1IECCOB

pata, 00pa-00TKa peakTHU-BaMU,
paboTa ¢ MUKPOCKOIIOM
I'oToBAT npemna-parsl, U3Meps-
10T 00BEKTHI, pabOTaIOT C
JaTIYMKOM, 00-pabaThIBAIOT
pe3yJbTaThl OMbITA

CoOuparoT yCcTaHOBKY JUIs
OTBITA, PabOTA-IOT C JATUYUKOM,

No | Tema Conepxanue LeneBas ycranoBka | Konmnu | OcHOBHBIE BUBI AesiTeIbHOCTH | Micnonb3oBanue
/ ypoka €CTBO | 0OydYaroImuxcs Ha ypOoKe/BHEY- 000poI0BaHUS
| YacoB | POYHOM 3aHSATHU
1 | benku. Ctpoenue | JI. p. 1. Posib ¢pepmeHTOB B BersicHuTh yenoBust | 2 OnpenensitoT akTUBHOCTb T1e- JlaT4yuk o1 -THyecKon
0enKOBBIX MOJIEKYJ | KieTke JlabopaTopHas aK-TUBHOCTH POKCHIa3bI CIIOHBI, H3ME-PSIFOT | IUIOTHOCTH
pabora 2 «M3yuenue (bepMeHTOB OINTUYE-CKYIO MJIOTHOCTh
(bepMeHTaTuB-HOM aKTUBHO- pacTBOpoM
CTH CIIIOHBI»
2 | HyknenHoBbIC JIaGoparopHas pabota 3. [Honyuuts npenapar | 1 [TpuroroBnenue romorenata o6- | aruuk pH
KHUCIIOTBI. «Bpraenenue u ouncTKa ounteHHon JIHK pasiua, oopa-60Tka aetep-
Anenozuntpudocd | AHK u3 knetok pac-TeHmii» TeHTaMH, 0Ca->KICHUE
OpHast KHCII0Ta HYKJICOIIPOTE-NUJI0B, OUUCTKA
JIHK
3 | Crpoennue kinerok | JI. p. 4. CtpoeHue KieTok HaGmonats 1 [TpuroroBneHre MUKponpena- Muxkpockor, Habop

JUISL TIpEenapupo-BaHUs
JlaT4uk BIQXKHOCTH
BO3/yXa




JlaboparopHuas pabota 6
«BnusHue oc-moca Ha Typ-
TOPHOE COCTOSI-HHUE KIICTOK)
JlabGopaTtopHnas pabota 7
«CpaBuenue nuddy3uoH-
HOM CITIOCOOHO-CTH
KJICTOYHOW MEeMOpaHbI U
KJICTOYHOM 000JIOUKI)

BrisicHuts posnb
KYTHKY-JIbI U
MPOOKH B 3aIIUTE OT
WCIIapEHUS BOJBI C
M0-BEPXHOCTH
KOpHEH U KiyOHen

00pabaThIBAIOT PE3YNIbTATHI
OIIbITa

dortocunTe’

VYpok No 2 «I"a-30BbIe

3¢ dek-TeI GoTOCHHTE-32)
JlaboparopHas padota 8.
«Omnpenenenue
WHTEHCUBHOCTH TIpoIecca
(buK-canuu yriieKuc-aoro
rasza KJIeT-KaMH BOJIOPOC-JIN
XJIOPEILIBD»

JlozazaTb BbI-
JICTICHUE KHC-
Jopojaa u
TTOTJIONIEHUE
YTIIEKHUCIITOTO Ta3a
npu porocuHTE3E.
BrisiBuths mporuecc
¢dukcanuu yr-
JIEKUCIIOTO Ta3a
BOJIHBIM PACTCHHEM
o casury pH

Habnronaror ne-MOHCTAIIMOH-
HBI{ OIIBIT, 32-PUCOBBIBAIOT
CXEMY YCTaHOB-KH, (UKCHPYIOT
XOJl U pe3yJIbTa-Thl ONbITA.
CobuparoT yCTaHOBKY IS
OIIbITA, U3MEPSI-IOT [TOKA3aTEIH
cpelibl, (PUKCU-PYIOT U aHAJIU-
3UPYIOT pe-3yJIbTaThl

JaTtuuku kuciaopoja,
pH

OHepreTuye-cKui
O0OMEH B KJIETKE

JlaboparopHas padoTta 9.
«Bp1ieNIcHHE YTIIEKUCITIOTO
ra3a U TCIIJIOTHI
JPOKIKEBBIMU KJICTKAMU MTPH
OpOKEHUI

Jlokazarts yr-
JIEKHUCIIOTO ra3a u
TCIJIO-THI ITPU
CIIMP-TOBOM Opo-
KEHUH

CobuparoT ycTaHOBKY, pa-
00TaroT ¢ 1aT-yuKamu, oopa-
0aThIBAIOT pe-3yJIbTaThl ONbITA

Jlatauk TemM-
neparypsl, pH

CrpoeHnue n
byHKIIIN
KJICTOYHOTO Si/Ipa.
Muro3. Metio3

JIaboparophas pabora 10.
«IloBenenue xpomocom npu
MUTOTUYECKOM JIEJICHUU B
KJIETKaX pacTe-Huil»
JIaGoparopHas pabora 11.
«[ToBenenune xpomocom npu
MEHOTHYECKOM JICJIICHUH B
KJIETKaX pacTeHUN»

Onucath u3-
MEHEHUS
XPOMOCOM-HOTO
amnmnapara mpu Mu-
TO3€ U MeHOo3¢

[TpuroraBnuBarOT BpeMEHHbIE
MUKPOIpENnapaThl, U3y4aroT UX
M0JT MEKPOKCO-

oM, o0pabaThIBaIoOT pe-
3yJIBTaThl HAOIIOICHHH

Muxkpockor, Habop
MH-KPOIIPEnaparos,
Ha0Op JUIs Ipenapupo-
BaHUS




3aKOHOMEPHOCTH

HaCJICACTBEHHOCTM.

IlepBb1it 1 BTOpOUI
3aKOHEI MeHnaens

JlaboparopHast pabora 12
«BHelIHee CTpOeHUE NO-
JUTEHHBIX XPOMOCOM KOMa-
POB-3BOHIIOB)»
JlaboparopHast pabora 13
«Ornpenenenue reHoTuna
IIJIOJIOBOM MYILIKU
TPOo30( B 110 (HEHOTHUITY»

Hayuutscs
pacno3Ha-BaTh
benotu-

UYECKUE IPU3HAKU
Ha HaTypaJIbHbIX
npernaparax u
orpee-JsiTh BO3-
MOYKHBIE T€-HOTHUIIBI
opra-Hu3Ma Io ero
deHoTuIy

[TpuroraBnuBa-10T BpeMEHHbIE
MUKPOIPENapaThl, U3y4aroT X
0]l MUKPOCKOIIOM, 00paba-
TBIBAIOT PE-3yJIbTATHI Ha-
OJIrOIeHUI

N3yyaror nojg MUKpOCKOIIOM
MIOCTOSTHHBIE MUKPOIIPETIaPAaThI,
paboTaroT ¢ U300paKEHUA-MH,
00pabaThIBaIOT PE3yJIbTATHI
HAOJIIOIEHUI

Muxpockor, Habop
JUTSl IPpErapupOBaHHS




Beeneunne — 1.

Tematuueckoe mianupoBanue B 11 kinacce

P.1. Ilpuknagabie HarIpaBIeHUS U3yYSHHS HACIEICTBEHHOCTH U M3MEHYHBOCTH— 6 4.
P.2. Dxonornyeckue 3akoHoMepHOCTU— 11 4.
P.3. Muxkpo- u Makpo3BOJIIOLIHs— [ Y.

P.4. IlpoucxoxieHne U HICTOPHUECKOE PA3BUTHE KU3HU HA 3emiie. AHTPOIIOTeHE3
O06o6menne — 1 u.

. Mecro yenoBeka B 6uocdepe- 8 u

Ne | Tema Copnepxanue Lenesas ycranoBka | Konmuu | OcHOBHBIE BUABI AesiTenbHOCTH | Mcnonb3oBaHue
i/ ypoKa €CTBO | OOYJarOIIMXCs Ha YPOKE/BHEY- 000poI0BaHUS
1! 94acoB | pOYHOM 3aHSTHU
1 | Iomynsus — JlaGopartopHas paboTta 1 OnBITHBIM ITy-TEM 2 Pabota ¢ 6maHkamHu, BbI- bnank yuyera ckopoctu
Hajopranm3menHas | «OrnpeeneHnue HOpMbI peak- | BBIIBUTb HOPMY MOJTHEHUE JICHCTBUH Ha Bpe-Msl, | IPOM3BOJIb-HOM peak-
KHBas CUCTEMA. IIUH TIPU3HAKa Ha TIpUMepe peaKIuy nIpru3Ha-Ka pacyeTsl Ha KalbKYJISITOpe IIUH, CEKYHIIOMED
dopma CKOPOCTH MPOU3BOJIBHBIX PaccuuTath yactoTy
CYIIECTBOBaHHUS JIBIDKEHHI BCTEUAEMOCTH aJI-
BU/IA JlaGopatopHas paboTa 2 JIeJIel U TEHOTUIIOB
«Pacder yacTo-Thl BCTpeyae- | MOMYJISIHA
MOCTH aJuleiel U TeHOTUIIOB
B TIOITYJISIIIA
2 | [eiicTBue VYpok No 3 «Onpenenenue BrisiBuTh (hu- 1 Cobuparot ycTaHOBKY, pa- Jlatuuku kucinopona,
HKOJIOTMYECKUX CHJIBI BO3JICH-CTBUS DKOJIOTH- | 3UYECKUX Me- 00TaroT ¢ 1aT-yuKamu, oopa- pH, Xpo-puna-moHOB,
(bakTOopoB Ha 4eCKHUX (PaKTO-POBY XaHW3M Ipa-BUjIa 0aTBIBAIOT PE3YIIHTATHI OTIBITA OCBEIICHHOCTH, TEM-
OpraHu3M JIaGoparopHas pabota 4 Annena HaGnronaroT 1-MOHCTAIIMOH-HBIN | TIepaTyphl,
«Jlokazarenb-cTBO ¢u3ude- | BeisiButh Qu- OTIBIT, 3-PUCOBBIBAIOT CXEMY OTHOCHTEIIEHOM BIIAXK-
CKOT'O ME€Xa-HU3Ma IpaBWiIa | 3UYECKUX Me- YCTaHOB-KH, GUKCUPYIOT XOO U | HOCTU
AJnneHay pe3ysbTa-Thl OMbITA




JlaboparopHas pabora 5

XaHWU3M IIpa-BUJIa

«Jloxa3zarenctBo ¢puzuue- beprmana

CKOTO MeXaHHM3Ma IIpaBuiia

beprmanay»
Arposkocucremsl | Jlaboparopnast pabota 6 Onpenenutsb CoOuparoT ycTaHOBKY, pa- JlaTuuK HUTPAT-UOHOB

«O1eHKa coJiep>KaHus HUT- COZIepKaHHe 00TaloT C 1a-uuKamu, oopa-

paToB B paCT-HUAX» HUTPATOB B 6aTBIBaIOT P-3YyJIbTATHI OIIBITA

MPONYKTaxX MUTaHUS

buocdepa — VYpoxk No 5 «ITapaukoBbIit Jloka3atb CBSI3b Habmoaror ge-MOHCTAIHOH- JlaTtuuku kuciaopoja,
riobanbHas s¢dexT u riodanbHOE MApHU-KOBOTO HBIH OMBIT, 32-PHUCOBBIBAIOT pH aruux Tem-
9KOJIOTUYECKast HOTEIJICHUE addekra ¢ CXEMy YCTaHOB-KH, QUKCHPYIOT | IIEpaTypsl
cucrema rI100AIbHBIM XOJl ¥ pe3yJIbTa-Thl OIbITA.

IIOTCIIJICHUEM
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