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Heas v 3apaun
* peanm3alysi OCHOBHBIX 0011e00pa30BaTeIbHBIX TPOTPAMM MO y4eOHBIM IIPEMETaM
€CTeCTBEHHO-HAYYHOW HAIPABICHHOCTH, B TOM YHCJI€ B paMKaX BHEYPOUHOH JEATEIbHOCTH
00yJaroImxcs;
* pa3paboTKa U pean3aiys pa3HOYPOBHEBHIX JOMOIHUTEIBHBIX 00111€00pa30BaTEIbHBIX
MIPOrpaMM €CTECTBEHHO-HAYYHOU HAIPABICHHOCTH, a TAK)KE HHBIX IIPOTPaMM, B TOM YHCJIIE B
KaHUKYJSIPHBIA TEPHOT;
* BOBJICUCHHE YYAIINXCS U TIEJarOTMYECKIX paOOTHUKOB B MMPOEKTHYIO JACATEILHOCTD;
* OpraHM3anys BHEYUYECOHOH NIEATETHHOCTH B KAaHUKYIISIPHBIN TTEPHO, pa3paboTKa U peaar3ariust
COOTBETCTBYIOIINX 00Pa30BaTENLHBIX MPOrPaMM, B TOM YHCIIE IS JIarepei, OpraHn30BaHHBIX
00pa3oBaTeNbHBIMU OPTaHU3AIMSIMA B KAHUKYJISIPHBINA TIEPUO/T;
* MTOBBIIICHUE TPO(PECCHOHATEHOTO MAaCTEPCTBA MEAArOTMYECKIX paOOTHUKOB IIEHTPA,
pealn3yIoUIMX OCHOBHBIE U IOTIOJHUTENbHBIE 00111e00pazoBaTenbHble nporpaMMbl. Co3ianue
neHTpa «Todka poctay npearnonaraeT pa3BuTue 00pa3zoBaTeIbHON HHOPACTPYKTYPHI
00111600pa30BaTEIFHON OpPraHu3aIliy, B TOM YHCII€ OCHAIleHHne 00111e00pa3oBaTeIbHON
OpraHM3aIIH:
* 000pyTOBaHHEM, CPEICTBAMH OOYUCHHS U BOCTIUTAHHUS [T U3Y4SHHS (B TOM YHCIIE
AKCIEPUMEHTAJIBHOTO) MPEMETOB, KypCOB, TUCIMILINH (MO1yJei) eCTECTBEHHO-HAYyYHOU
HATPaBJICHHOCTH TPH pealn3allii OCHOBHBIX 00IIe00pa30BaTeIbHBIX POTPAMM U
JOTNOJIHUTEIBHBIX 00111€00pa30BaTENIbHBIX IPOrPaMM, B TOM YHCJIE Ul PACIIMPEHUS CO-
Jep>kaHus y4eOHbIX MpeaMeToB «Pusnkay, «Xumusny, «buonorusny;
* 000pyI0OBaHUEM, CpEICTBAMH OOYUEHHUsI M BOCIIUTAHMS U1l peasIn3aliy IporpamMm
JIOTMOJIHUTEIBHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOM HAallpaBIeHHOCTEH;
* KOMIIBIOTEPHBIM M HHBIM 000PYJJOBAHHEM.

Konuernius coBpeMmeHHOro o0pa3oBaHusi 0Ipa3yMeBAET, YTO B yUeOHOM IKCIIEPUMEHTE
BEJIYLIYIO POJIb JIOJKEH 3aHATh CAMOCTOATEIbHBIN UCCIEA0BATEIbCKUN YUCHUUECKUN
skcniepuMeHT. COBpeMEeHHbIE SKCIIEPUMEHTAIbHBIE UCCIIeI0BAHUS TI0 OMOJIOTHH YK€ TPYIHO
MIPeICTaBUTh O€3 UCMOJIb30BaHMsI HE TOJIBKO aHAJIIOTOBBIX, HO U HU(POBBIX U3MEPUTEIBHBIX
npubopoB. B @enepanbHoM rocyaapcTBeHHOM oOpa3oBarenbHoM ctanaapte (PI'OC)
MIPOIKCAHO, YTO OJIHUM U3 YHUBEPCAIbHBIX Y4EOHBIX NEHCTBUHN, MPUOOpPETaeMbIX yJalllUMHCS
JOJI’KHO CTaTh YMEHHE «IIPOBEICHHS OMBITOB, MPOCTHIX SIKCIEPUMEHTAIbHBIX HCCIEA0BaHUIA,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI C MCIOJIB30BaHUEM aHAIOTOBBIX M LIU(PPOBBIX
WU3MEPUTENbHBIX TPU-00pOBY. YUeOHBIH SKCIIEPUMEHT M0 OMOJIOTHH, TPOBOIUMBINA Ha
TpaaAuLMOHHOM 000pynOBaHUH, O6e3 MpuMeHeHHs IU(POBBIX Ta00PATOPHIiL, HE MOKET
MI03BOJIUTH B MOJIHOW MEpE PELINUTh BCE 3aJ]a4l B COBPEMEHHOM IIKOJIE. DTO CBSA3aHO C PSIIOM
MIPUYUH:

* TPAJAULIMOHHOE IKOJILHOE 000PYI0OBAaHUE U3-32 OTPAHMUEHUS TEXHUUYECKUX BO3MOXKHOCTEH HE
MO3BOJIIET TPOBOIUTh MHOTHE KOJIMUECTBEHHbBIE UCCIIEIOBAHMS;

* JUIMTETTLHOCTh IPOBEJCHHS OMOJIOTHYECKIX MCCIIEOBaHUI HE BCeria

* COTJIACyeTCs C JUIUTEIbHOCThIO YUeOHBIX 3aHITUH;

* BO3MOKHOCTb IPOBEACHUS MHOTHX HUCCIIEIOBAaHUI OTPAaHMYNBACTCS TPEOOBAHUAMU TEX-HUKU
6e3omacHocTH u ap. [ludposas nadopatopurs MOTHOCTHIO MEHSIET METOJIUKY U COJCpKAHHE
AKCMIEPUMEHTATIBLHON NESTEILHOCTH U PElIaeT BhIIenepeuncieHHbIe mpoonemsl. [lupokuit
CHEKTp JATUYUKOB MO3BOJISIOT YUAIUMCS 3HAKOMUTHCS € TTapaMeTpaMu OMOJIOTHIECKOTO
AKCIEPUMEHTA HE TOJHKO HAa KAUECTBEHHOM, HO U Ha KOJMYECTBEHHOM ypoBHe. L{udponas



nabopaToOpHst MO3BOJISET BECTH UIUTEILHBINA IKCTIEPUMEHT JIa)Ke B OTCYTCTBUU
HKCIIEPUMEHTATOPA, @ YaCTOTa MX M3MEPEHHI HETIOIBJIaCTHA YEIOBEUYECKOMY BOCIIPUATHIO. B
nporecce GOpMUPOBAHUS IKCTIEPUMEHTAIBHBIX YMEHUN YICHUK 00ydaeTcs MpeCTaBIIsATh
uHpopMaIno 00 UCCIETOBAaHUN B YETHIPEX BUIAX:
* B BepOAJIbHOM: OIMCBIBATH SKCIIEPUMEHT, CO3/IaBaTh CIOBECHYIO MOJIEIh SKCIIEPUMEHTA,
(UKCHpPOBaTH BHUMAHKE Ha U3MEPSIEMBIX BEIMYMHAX, TEPMHUHOJIOTHH;
* B TaOJINYHOM: 3aIIOJIHSTh TAOJUIbI JAHHBIX, JIEKAIIUX B OCHOBE [TOCTPOEHUS I'paduKoB (Tipu
9TOM Y YYalIUXCsl BO3HUKAET NEPBUYHOE MPEICTABICHHE O MAcIITabax BEJIMYUH);
* B rpa)M4ecKOM: CTPOUTH I'paPHKH MO TAOIMUHBIM TAHHBIM, YTO TAET BO3MOXKHOCTH IEpe-X0aa
K BBIBIDKCHHIO THITOTE3 O XapaKTepe 3aBUCUMOCTH MEX/Ty BETHUYNHAMH (TIPH STOM yIHUTENb
MOKA3bIBAET MPEUMYIIIECTBO B BU3yAJIN3allMU 3aBUCUMOCTEN MEKIy BeJTMUNHA-MHU, HATJISTHOCTD
¥ MHOTOMEPHOCTH); B BUJIC MAaTEMAaTHIECKUX YPAaBHEHHIA: JaBaTh MAaTEMaTHUECKOE OTMCaHHE
B3aMMOCBSI3H BEJIUYNH, MaTeMaTHYECKOe 0000IIeHIE.
* (hopMupoOBaHHE UCCIIENOBATENLCKUX YMEHHN yIaITUXCsl, KOTOPBIE BRIPAYKAIOTCS B CIICIYFOIIUX
JEUCTBHSIX:

1. onpenenenue mpooOIEMBI;

2. IOCTAaHOBKA MCCIIEIOBATEIHCKOMN 3a/1a9i
. TUTAaHUPOBAHHE PEIICHUS 3a1auH;
. IOCTPOEHUE MOJIENIEH;
. BBIJIBIDKCHUE THUTIOTES;
. DKCIIEpUMEHTaIbHasl IPOBEpPKa TUIIOTE3;
. QHAJIU3 TAaHHBIX SKCIIEPUMEHTOB WJIM HAOIIOCHUI;
. (hopmynupoBaHue BIBOJIOB.
B ocHOBY 00pa3oBaTeIbHOM MPOTPaMMBI 3aJI0KEHO MPUMEHEHHE U (PPOBBIX JTa00PATOPHIA.

~N o O bW

oo

TemaTuka npeioKEeHHbIX SKCIIEPUMEHTOB, KOJIMYECTBEHHBIX ONBITOB, COOTBETCTBYET
CTPYKTYpe MpUMEpHO 00pa30BaTeNIbHOM MPOrpaMMbl IO OHOJIOTHH, COAEPKAHUIO
denepaabHOTO TOCYIapCTBEHHOTO 00pazoBaTenbHOro cranaapta (PI'OC) ocHoBHOTO 00I1IETO
o0Opa3oBaHUsI.

Ha 6a3e nentpa «Touka pocra» obecrieunBaeTcs peaan3anus 00pa3oBaTeIbHbIX MPOTrpaMM
€CTECTBEHHO-HAYYHON U TEXHOJOTUYECKOW HANPaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU
¢ TpeOOBaHUAMHU 3aKOHOAATEILCTBA B cpepe 00pa3zoBaHUs U ¢ y4ETOM PEKOMEH 1Al
®denepanbHOTo oneparopa yuedHoro npeamera «buonorus». OOpa3oBaTenbHas Iporpamma
M103BOJIIET MHTETPUPOBATH PEAIU3YEMBbIE 3/1€Ch MMOJAXObl, CTPYKTYPY U COJEPKAHUE MPU
opranu3zanuu o0ydenus ouonoruu B 5S—11 kitaccax, BEICTpOeH-HOM Ha 6ase 1100010 u3
JOCTYMHBIX yueOHO-MeToanueckux komiiekcoB (YMK).Mcnonb3oBanue o00opynoBaHus HeHTpa
«Touka pocra» npu peanuzauuu ganHoi Ol mo3BosigeT co3naTe yCaoBUS:

* TSl paCIIUPEHHS COACPIKAHUS IITKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHus;
* JUTsI IOBBIIICHUS IO3HABATEILHON aKTUBHOCTH O0YUAIOIIUXCS B €CTECTBEHHO-HAYUHOM
obOmacru;
* JUTSl pa3BUTHS JIMYHOCTU peOeHKa B Mpoiiecce 00ydeHus: OU0JIOTHH, €r0 CIIOCOOHOCTEH,
(dhopMHUpOBaHUS U YIOBIETBOPEHHSI COIUAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;
* UTst pabOTHI C OJAPEHHBIMU IIKOTFHUKAMHU, OPTaHU3AMN UX PA3BUTHUS B PA3TMUHBIX 00IaCTAX
00pa3oBaTeNbHOM, TBOPUECKOH AeaTenbHOCTH. [IpuMensis udpoBbie 1abopaTopuH Ha ypoKax
OMOJIOTHH, yYaIllHeCcs CMOTYT BBITIOJTHUTH MHOKECTBO JIA0OPATOPHBIX PabOT M IKCTIIEPUMEHTOB
10 IPOrpaMMe OCHOBHOM IIKOJIBI.

buosorus pacrenuii: /[pixanue nucteeB. Jpixanue kopHen. [lornomnienre Boibl KOpHIMU



pacrenuii. KopueBoe nasiienue. Mcnapenue Boabl pacteHusiMu. orocunres. J{pIxaHue CeMsH.
YcnoBus npopactanust ceMsiH. Temnono0uBbIe U X0JI0I0CTOMKIE PAaCTEHHSL.

3oos0orus: Vzyuenne oHOKIETOYHBIX KUBOTHBIX. V3ydeHre BHEIIHErO CTPOCHUS
JI0X/IEBOTO YepBs, HAOIIOICHHE 32 €r0 MEePEIBIKCHUEM U PEaKIMsIMU Ha BHEIIHNE
pasapaxenus. M3yueHue cTpoeHust MOJITIOCKOB IO BJIQXKHBIM Ipenaparam. M3yuenue
MHOT000pa3usl WICHUCTOHOTHX 110 KOJUIEKIUSAM. V3ydeHue cTpoeHus poI0 1Mo BIAXKHBIM
npenapaTtam. M3yuenue ctpoenus nrtuu. M3ydeHue cTpoeHns MIIEKOIIUTAIOUIUX 1O BIaKHBIM
npemnaparam. Bognbie UBOTHBIC. TEIIOKPOBHBIE M XOJIOAHOKPOBHBIC )KHBOTHBIE

YesioBek M ero 310poBbe: M3zyuenue kpoBoooOpaimenus. Peakuus CCC Ha 103UPOBAHHYIO
Harpy3Ky. 3aBUCUMOCTb MEX/1y Harpy3Koi U ypOBHEM dHEpPreThuecKkoro oomena. ['azoooMeH B
nérkux. Mexanusm nérouynoro apixanus. Peakuus JIC Ha ¢pusnyeckyro Harpy3Kky. JKuzHeHHas
€MKOCTB JIETKUX. BrinenuTenpHast, ApIxaTesbHas ¥ TePMOPETyasTopHast (GyHKIHS KOXKH.
JeiictBue pepMeHTOB Ha CyOCTpaT Ha IpuMepe KaTanassl. [Ipucnoco01eHHOCTh OPraHu3MOB K
cpene oouTaHusl.

Oo6mas 6uosiorus: JleiictBue pepMeHTOB Ha cyOCTpaT Ha MpuMepe kKaranasbl. Paznoxxenne
H202. Bausuue pH cpenpl Ha akTHUBHOCTH (pepMeHTOB. DaKTOphI, BIUSIOLINE Ha CKOPOCTh
nporecca porocuHTesa. M3yueHne KieTok U TKaHeld pacTeHUM U )KUBOTHBIX HAa TOTOBBIX
MUKpOIIpernaparax U ux OMicanne. BrIsBiIeHHEe N3MEHUNBOCTH Y OPraHU3MOB. BEIsiBIIeHHE
MPUCTIOCOOIEHUH Y OPraHu3MOB K cpejie OOuTaHusl (Ha KOHKPETHBIX TPUMepax).

B o6pazoBatensHOi porpamme 10-11 kiraccoB mpecTaBICHBI CIEAYIOMINAE Pa3IeIbl:

1. Knerka

2. Pa3MHOXeHHe U pa3BUTHE OPraHU3MOB

3. OCHOBBI T€HETUKH U CENEKIIUU

4., Bun

5. DKOCUCTEMBI

buonoruueckoe HaOIIOACHNUE U SKCIIEPUMEHT MIPOBOIATCS B (hopMe 1abopaTOpHBIX paboT
U JeMOHCTpalui. J[eMOHCTPAIIMOHHBIH SKCIIEPUMEHT MPOBOIUTCS B CAEAYIOUINX CIyJasiX: a)
MMEIoIIeecs B HATMYUK KOJMYECTBO MPUOOPOB U UGPOBBIX JATYNKOB HE MO3BOJISET
OpraHu30BaTh UHIUBUAYAIbHYIO, TAPHYIO WK TPYIIOBYIO JJaOopaTOpHYIO paboTy; 0)
HKCIEPUMEHT UMeEeT HEOOIbIIYIO MPOAOJKUTEIBHOCTD U CJIOKHOCTD U BXOJUT B CTPYKTYPY
ypoKa.

Oco0eHHOCTH cOJep:KAHUS CTPYKTYPHBIX KOMIIOHEHTOB pado4eil mporpaMMel 110
Omosiorum B 5—9 KJ1accax ¢ ucnoJib30BaHueM 000pynoBanus neHTpa «Touka pocra»

Ilnannpyemble pe3yibTaThbl 00ydeHus o kypcey «buosiorus . 5—9 kiace» .
IIpenMeTHBIE PE3YyNbTATHI:

1) dopmMupoBaHUE IEHHOCTHOTO OTHOIICHHS K KMBOU TMPHUPOJIE, K COOCTBEHHOMY
OpraHu3My; HOHUMaHHUE POJIM OMOJIOTHH B POPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON
KapTHUHBI MUDA;

2) yMeHHE MPUMEHSTh CUCTEMY OMOJIOTHUECKUX 3HAHHI: PACKPBIBATh CYIIHOCTH KUBOTO,
Ha3bIBaTh OTINYHS KUBOTO OT HEKHUBOTO, IEPEUUCIIATH OCHOBHBIE 3aKOHOMEPHOCTH
opranu3zaiuu, (yHKIHOHUPOBAHUS OOBEKTOB, SBJICHUH, POLIECCOB )KUBOM MPHPOJIBI,
9BOJIFOLIMOHHOTO Pa3BUTHS OPraHMYECKOI0 MUPA B €T0 €AMHCTBE C HEKUBOM IIPUPOJIOH;
c(OPMHUPOBAHHOCTH MPEACTABICHUN O COBPEMEHHON TEOPUH 3BOJIIOLIUU U OCHOBHBIX
CBUJETEILCTBAX IBOJIIOLINY;



3) BiaJiecHHe OCHOBAMH MOHSATUHHOTO arapara i Hay4yHOro si3bIka OUOJIOTHH:
HCIIOJIb30BAHNUE NU3YYCHHBIX TEPMUHOB, IOHATUN, TEOPUH, 3aKOHOB U 3aKOHOMEPHOCTEN IS
00BsiICHEHUST HAOTIOTaeMbIX OMOJIOTHYECKIX OOBEKTOB, SIBJICHUI U TIPOIIECCOB;

4) moHrMaHue crocoOOB MOTYYCHHsI OMOJIOTHYSCKUX 3HAHHMI; HAJTMYHE OIbITA
KCIIOJIb30BAHUSI METOJIOB OMOJIOTUH C LEIBIO U3YYEHUS KUBBIX 00BEKTOB, OMOJIOTMUECKHUX
SIBIICHUH W TIPOLIECCOB: HAOJIOICHUE, OTIMCAHNE, IPOBEICHNE HECIIOKHBIX OMOJIOTHIECKUX
OTIBITOB U YKCIIEPUMEHTOB, B TOM YHCJIC C HCITOJIb30BAHUEM aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB
Y UHCTPYMEHTOB;

5) ymeH#e XapakTepu30BaTh OCHOBHBIC TPYIIIIBI OPraHM3MOB B CHCTEME OPraHHYECKOTO
Mupa (B TOM YUCIIE€ BUPYCHI, OaKTEepUU, pacTeHUs, TPUObI, ’)KUBOTHBIE): CTPOEHHE, TPOLIECCHI
KU3HEJCATCILHOCTH, UX ITPOUCXO0XKICHNE, 3HAUCHNE B TIPUPOJIC U KU3HH YCIIOBEKA;

6) ymeHue 00BSICHATH MOJOKEHHUE YeJIOBEKa B CHCTEME OPraHMYECKOTO MHpa, €ro
MIPOUCXOXKICHHUE, CXOJICTBA U OTJIMYHS YeJIOBEKA OT KUBOTHBIX, XapaKTEPU30BATh CTPOCHUE U
MIPOLIECCHI KUZHEACATENILHOCTH OpraHiu3Ma 4ejoBeKa, €ro MpUCIoCcOOIEHHOCTh K Pa3InYHbIM
9KOJIOTMYECKUM (pakTopam;

7) yMeHHE OTUCHIBATD KIIETKH, TKAHU, OPTaHbl, CHCTEMBI OPraHOB U XapaKTePHU30BaTh
BaOKHEHTIIHE OMOJOTHIECKHE MTPOIIECCHI B OpraHU3Max PacTeHUM, )KHUBOTHBIX U YCIIOBEKA;

8) chopMHPOBAHHOCTH MPEICTABICHUIT O B3aMMOCBSI3U HACIICIOBAHUS TIOTOMCTBOM
MPU3HAKOB OT POJAUTEILCKUX (DOPM ¢ OpraHmu3armen KJICTKH, HATHIAEM B HEH XpOMOCOM Kak
HOCHUTEJIEH HaclIeICTBeHHON nH(popMaIuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HaCIeA0BaHUS
MIPU3HAKOB;

9) copMHPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX (PAKTOPAX OKPYKAIOIIEH CPEIbl, HX
POJIK B )KU3HEAEATEIHHOCTH U 3BOJIIOLUU OPraHU3MOB; IIPECTaBIeHHE 00 aHTPOIIOTEHHOM
(bakrope;

10) copmMHupOBaHHOCTH MPEACTABICHUI 00 SKOCHCTEMAX M 3HAYEHUH OHOPa3HOOOPa3Hst; O
rJ100aJTBbHBIX KOJOTUYECKUX MPOOIIeMax, CTOSIINX MEePe] YeIOBEYECTBOM U CIIOC00ax UX
MIPEOI0JICHUS;

11) ymenue pemiath yueOHbIE 3aa4l OHOJOTHYECKOTO COIEPIKAHHMSI, B TOM YHCIIE
BBISIBIISITH PUYMHHO-CIICCTBEHHbIE CBSI3U, IPOBOJUTH PACUEThI, AeNIaTh BHIBObI HA OCHOBAHUU
MOJIy4YE€HHBIX PE3ylIbTaTOB;

12) ymeHue co3iaBath U MPHUMEHSTH CIIOBECHBIC U IpaQUIecKrue MOICIH Uit OOBICHEHHSI
CTPOEHUS JKUBBIX CUCTEM, SIBJICHUH U MPOLIECCOB KUBOU IPUPO/IBI;

13) moHMMaHuE BKIIa/1a POCCHUCKUX U 3apyOCSIKHBIX YIEHBIX B PA3BUTHE OHOIOTHUECKUX
HayK,

14) Bnagenne HaBbIKaMU pabOTHI ¢ HH(POpPMAIHEH OHOIIOTHYECKOTO COIEPKAHUS,
MIpeJICTaBJICHHON B pa3HO# dopMme (B BUJE TEKCTa, TAOIMYHBIX IaHHBIX, CXEM, IPAPHKOB,
ayarpamm, Mojenei, n300paskeHui ), KpUTHYECKOTO aHAIM3a HH(PpOpPMAaIK U OLIEHKH ee
JOCTOBEPHOCTH;

15) ymMeHHe TIaHKUPOBATH MO PYKOBOJICTBOM HACTABHUKA U MPOBOIUTH YueOHOE
MCCIIeTOBAaHUE UITU TIPOEKTHYIO paboTy B 00JaCTH OMOJIOTUH; C YIE€TOM HAaMEUYEHHOH 11eTn
dbopmynupoBaTth MpodiieMy, THIIOTE3Y, CTABUTH 337auu, BEIOUPATh aeKBATHBIC METOIBI IS UX
penieHus, (GOpMyIupOBATh BEIBOIBI; MYOTUYHO MPEICTABISTH MMOTYUY€HHBIE PE3yIbTaThl;

16) ymMeHHe UHTETPUPOBATh OMOJIOTHUYSCKIE 3HAHKS CO 3HAHUSMU JIPYTUX YUSOHBIX
NIPEMETOB;

17) copMHPOBAHHOCTH OCHOB 3KOJIOTUYECKON IPaMOTHOCTH: OCO3HAHHE HEOOXOIMMOCTH
JEVCTBHH MO COXpaHEHUIO OMOPa3HOOOpa3usl U OXpaHe MPUPOIHBIX SKOCUCTEM, COXPAHEHUIO U



YKPETIJICHHUIO 37I0POBBS YEJIOBEKA; YMEHHE BHIOMPATH IIEJIEBbIC YCTAHOBKH B CBOMX JICUCTBUSAX U
MOCTYIKAX 10 OTHOIICHHIO K )KUBOM MPHUPOJIC, CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAFOLIHX

18) ymeHue UCI0IIb30BaTh MPHOOPETCHHBIC 3HAHUS U HABBIKU JUISL 3JI0POBOTO 00pasa
KHU3HH, COATAHCUPOBAHHOTO MUTAHUS U (PU3NYECKON aKTUBHOCTH; HETIPUATHE BPETHBIX
IIPHUBBIYCK U 3aBI/ICI/IMOCTCI\/JI; YMCHUC HpOTHBOI[eﬁCTBOBaTB JOKCHAYYHBIM MAHUITYJIALUAM B
001aCTH 3710pOBbS;

19) oBnazieHue NpueMamMu OKa3aHusl IEPBOM MOMOIIH YEIOBEKY, BHIPAIIUBAHUS
KYJIbTYPHBIX PACTEHUI 1 yXOJa 3a JOMAIlHUMH )KUBOTHBIMH.

IInanupyemsle pe3yjbTathl 00yuenus no kypcey «buosnorus . 10—11 kaace»
OcBoenune yue6HOTO TIpenmMeTa «bruosorus» Ha ypoBHE CpeHero ol1iero oopazoBaHust T0JKHO
obOecrieunBaTh TOCTHKEHHUE CAEAYIONINX IPEIMETHBIX, METANPEAMETHBIX U JINYHOCTHBIX
00pa30BaTeNIbHBIX PE3y/IbTATOB.

IIpenmeTHble pe3yabTaThl

[IpenmeTHbIe pe3yabTaThl 00y4eHHs] OMOJIOTUH JOJKHBI 00€CTIeurBaTh:

* (popMupoBaHUE IIEHHOCTHOTO OTHOLIEHHS K KMBOW MPHUPOJIE, K COOCTBEHHOMY OpraHU3MYy;
MMOHUMAaHKEe POJIu OMOJIOTUH B (POPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTUHBI
MUpA;

* YMEHHE MPUMEHSITh CUCTEMY OMOJIOrMUECKUX 3HAHUM: PAaCKPbIBATh CYIIIHOCTh KUBOTO,
Ha3bIBaTh OTIUYUS KUBOTO OT HEKHUBOTO, MEPEUUCISATH OCHOBHBIE 3aKOHOMEPHOCTH
opranu3zanuu, (yHKIHOHUPOBAHUS OOBEKTOB, SBJICHUMN, IPOLIECCOB )KUBOHN MPHPOJIBL,
HBOJIFOLIMOHHOTO PA3BUTHS OPraHUYECKOTO MUPA B €r0 €AMHCTBE C HEXXMBOU MPUPOIOHL;

* ¢(hOpMUPOBAHHOCTb IIPEJCTABICHNUN O COBPEMEHHOMN TEOPUH IBOJIIOLUHA U OCHOBHBIX
CBHU/IETENILCTBAX 3BOJIOLMH;

* BJIaJICHUE OCHOBaMHM IOHATHIHOTO anmnapaTa ¥ HayqHOTI'O sI3bIKa OMOJIOTHH: UCIIOIb30BaHUE
M3yUYEHHBIX TEPMUHOB, OHATHH, TEOPUIA, 3aKOHOB M 3aKOHOMEPHOCTEN 111 0ObSICHEHUS
Ha0Ir01aeMbIX OMOJIOTUYECKUX OOBEKTOB, SIBJICHUH U MPOLIECCOB;

* IOHUMaHUEe c0CcO0O0B MOJY4YEeHUsI OMOJIOTUYECKUX 3HAHU; HAJIMYKE ONbITA UCIOJIb30BAHUS
METOJIOB OMOJIOTHH C LIEJIBIO U3YYEHUSI JKUBBIX OOBEKTOB, OMOJIOTUYECKUX SABJICHUH U
IIPOLIECCOB: HAOIO/ICHHUE, ONUCaHKE, IPOBEJCHUE HECTOKHBIX OMOJIOTMYECKHUX OIBITOB U
HKCIIEPUMEHTOB, B TOM YHCJI€ C UCIIOJIb30BAHMEM aHAJIOTOBBIX U LIU(POBBIX MPUOOPOB U
UHCTPYMEHTOB;

* YMEHUE XapaKTepHU30BaTh OCHOBHBIE IPYIIIBI OPraHU3MOB B CUCTEME OPTraHUYECKOro Mupa (B
TOM YHCJIE BUPYCHI, OAKTEPUHU, PACTEHHUS, TPUOBI, )KUBOTHBIE): CTPOECHUE, IPOLIECCHI
KHU3HENIEATEIHOCTH, UX IIPOUCXOXKACHUE, 3HAUYCHNE B IIPUPOJIE U KU3HU YEIIOBEKa,

* yMEHUE OOBSCHATH MOJIOKEHUE YEIOBEKa B CUCTEME OPraHUYECKOTO MUPA, €ro
IIPOUCXOXKICHHUE, CXOJICTBA U OTJINYMS YEJIOBEKA OT KUBOTHBIX, XapaKTEPU30BATh CTPOCHUE U
MIPOLIECCHI KU3HEAEATEIILHOCTH OpraHu3Ma YeJlOBEKa, €ro MpUCIocoOIEHHOCTb K Pa3IMYHbIM
9KOJIOTHYECKUM (aKTOpaM;

* YMEHHUE UCII0JIb30BaTh IPHOOPETEHHbIE 3HAHUS U HABBIKU IS 30POBOTO 00pa3a *KU3HH,
cOaaHCUPOBAHHOTO MUTAHUS U (PU3MUECKON AKTUBHOCTH; HETIPUATHE BPEAHBIX PUBBIYEK U
3aBHCUMOCTEH; yMEHUE MPOTHUBOICHCTBOBATH JHKEHAYYHBIM MAHUMYJISIIASAM B 00JIaCTH
3/10pOBbS;

* YMEHHUE ONMHUCHIBATh KJIETKH, TKAaHHU, OPTraHbl, CHCTEMbI OPI'aHOB U XapaKTEpU30BaTh BaKHEHIIINE
OMO0JIOTUYECKHE TPOLIECCHl B OpraHu3Max pacTeHUH, )KUBOTHBIX M YEJIOBEKa;

* ¢(hOpMUPOBAHHOCTH MPEJICTABICHUN O B3aMOCBSI3M HACIEJOBAHUS IOTOMCTBOM IIPH-3HAKOB



OT POJUTENLCKUX (POPM C OpraHU3aIUei KIETKH, HATMYUEM B HEH XpOMOCOM KaK HOCHTEJICH
HACJIEJICTBEHHOU nH(pOopManmy, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACTIEIOBAHUS ITPU3HAKOB;
* chopMUpOBaHHOCTH NPECTABICHUN 00 OCHOBHBIX (DAKTOPAaX OKpPYKAIOIIEH CpeIbl, KX POJIU B
KU3ZHEJCATSILHOCTH U HBOJIIOLUN OPTaHU3MOB; MPEJICTABICHUE 00 aHTPOIIOTCH-HOM (PaKTOpE;
* chopMUPOBAHHOCTH IPEJICTABICHUN 00 SKOCHCTEMAaxX W 3HAUCHUU OMOPa3HOOOpas3us; o
[I00ATBHBIX 3KOJOTHICCKUX TIPOOIEeMax, CTOSIIUX MEPE]T YeI0BEUSCTBOM U CIIOCO0axX UX
MIPEOJIONICHUS;
* YMEHHUE peliaTh yueOHbIe 3a1a4 OMOJIOTHYECKOTO COIePKAHMs, B TOM YHCIIC BBISIBIIATD
MIPUYUHHO-CJICJICTBEHHBIE CBS3H, IPOBOJAUTH PACUETHI, IEIATh BHIBOJIBI HA OCHOBAHUU
MOJTYYCHHBIX PE3YJIbTATOB;
* YMEHHUE CO3/1aBaTh U MPUMEHSThH CIOBECHBIC U TpaduueCKue MOJEIH JIJIsl OOBSICHEHUS
CTPOEHHSI )KUBBIX CUCTEM, SIBJICHUH U MPOIECCOB )KUBOUW MPUPOIBL;
* MIOHMMAaHUE BKJIaJa POCCUICKUX U 3apYOCKHBIX YUEHBIX B Pa3BUTHE OUOJIOTUYECKUX HAYK;
* BJIaJICHHE HaBbIKaMU pabOTHI ¢ MHPOpMaIeld OMOI0rH4eCKOro COIepKaHus, IPeICTaB-
JIEHHOM B pa3Hoil hopme (B BUIEC TEKCTa, TAOTMYHBIX JAHHBIX, CXeM, TpaUKOB, AHArpamM,
MOJIENEeH, N300paKEeHHI ), KPUTHYECKOTO aHaIn3a HHGOPMAIIMHU B OTIEHKH €€ IOCTOBEPHOCTH;
* YMEHHUE TIJIAHUPOBATh MO PYKOBOJCTBOM HACTaBHUKA U TIPOBOJIUTH YIEOHOE UCCIIEOBAaHUE
WM MIPOEKTHYIO paboTy B 007acTH OHMOJIOTHY; C YUETOM HaMEUEHHOU 1enu (popMynnpoBaTh
pooJIeMy, TUTIOTE3Y, CTABUTH 33]Ia4H, BEIOMPATh aJIeKBAaTHBIC METOIBI JIJISl KX PEIICHHS,
(hopMyIHpPOBaTh BBIBOIBI; TYOJIMYHO MPEACTABIATH OJYUEHHBIE PE3YJIbTATHI;
* YMEHHE UHTErpUPOBaTh OMOJIOrMUYECKHUE 3HAHUS CO 3HAHUSMU JPYTUX YUEOHBIX IPEIMETOB;
* chopMUPOBAHHOCTH OCHOB HKOJIOTUYECKOM IPAMOTHOCTHU: OCO3HAHUE HEOOXOAUMOCTH
JNEUCTBUIM MO COXpaHEHUIO OMOPa3HOOOpa3us U OXpaHe MPUPOIHBIX SKOCUCTEM, COXPAHEHHUIO U
YKPEIICHHUIO 3J0POBbS UEJIOBEKa; YMEHUE BHIOMPATH 11eJIeBble YCTAHOBKH B CBOMX JIEUCTBUAX U
MOCTYIKaX 110 OTHOIIEHUIO K KUBOH MPUPOJIE, CBOEMY 3I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX.
MeranpeaMeTHble pe3yJabTaThl

YHuBepcanbpHble I03HaBaTeNIbHbIE JIeiicTBUS ba3zoBbie tornueckue AeiCTBUSL:
* BBIABJIATH M XapaKTEPU30BaTh CYILIECTBEHHBIEC IPU3HAKU OUOIOTMUECKUX 0OBEKTOB (SIBIICHHI);
* YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIUU OMOJIOTUYECKUX OOBEKTOB,
OCHOBaHUs U1 000011eHUs U CPaBHEHUS, KPUTEPUH ITPOBOJMMOIO aHAJIN3A;
* ¢ y4ETOM IPEIOKEHHON OUOIOTUYECKO 3a/1a4H BBISBIISTH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS
B paccMaTpuBaeMbIX (akTax U HAOMIOJEHUSX; IPeAaraTb KpUTEPHUH U1 BBISBICHUS
3aKOHOMEPHOCTEN 1 MPOTUBOPEUUI;
* BBIABIIATH Ae(pUIIUTHI HHGOPMALIUH, TAHHBIX, HEOOXOJUMBIX JUIsl pEIICHUS TOCTABICHHOU
3a/1auu;
* BBISBJIATH IPUYNHHO-CIIEICTBEHHBIE CBSI3H MPU U3YYCHUH OMOJIOTUYECKUX SBIICHUHN U
MPOLIECCOB; JI€TATh BBIBOJIBI C UCIIOIb30BAHUEM JIEAYKTHUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKTIOUYEeHUH TI0 aHATIOTHH, (OPMYITHPOBATH TUIIOTE3BI O B3AUMOCBS3SX;
* CaMOCTOSATEIHHO BBIOUPATh CIIOCO0 pelieHus yueOHOM OMoIoTrn4ecKoii 3a1aun (CpaBHUBATh
HECKOJIbKO BapHAHTOB PEIIEHUS, BHIOMPATh HauOOJee MOAXOAAIIUN ¢ y4ETOM CaMOCTOSTEIBHO
BBIZICTICHHBIX KPUTEPHUEB).
ba3zoBble ucciiegoBaTeIbCKHeE 1eCTBUA:
* KCMOJIb30BaTh BOMPOCHI KAK UCCIIEOBATEIbCKUIM HHCTPYMEHT MO3HAHUS;
* hopmynHrpoBaTH BOMPOCH, PUKCUPYIOIINE Pa3pbIB MEKIY pealbHBIM U KeIaTEIbHBIM
COCTOSTHUEM CHUTYallUU, O0BEKTa, U CAMOCTOSITENILHO YCTAaHABIIUBATH UCKOMOE U TAHHOE;



(hopMHPOBATH TUTNOTE3y 00 UCTUHHOCTH COOCTBEHHBIX CYXACHUN U CY)KJICHUH IPYTUX,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHCHHCE;
* POBOJIUTH 10 CAMOCTOSITEIILHO COCTABJICHHOMY TUTAHY OIIBIT, HECJIOKHBIA OHOIOTHUECKUAN
HKCTIIEPUMEHT, HEOOJIBILIOE UCCIIeIOBAHNE 110 YCTAaHOBIICHHIO 0COOCHHOCTEH OHOIOTHYECKOTO
00BeKTa U3YUCHUS, IPUINHHO-CIICICTBEHHBIX CBSI3CH U 3aBUCUMOCTEH OMOJIOTHIECKUX
00BEKTOB MEXKy COOOH;
* OI[EHUBATH MPUMEHUMOCTD M IOCTOBEPHOCTH HH(DOPMAIIHH, TIOTYICHHON B X0J1€
OMOJIOTUYECKOTO HCCIIEI0BAHNUS (SKCIIEPUMEHTA);
* CaMOCTOSITEIBHO (POPMYIHPOBATH 00OOIICHHUS U BBIBOJIBI MO PE3yJbTaTaM MPOBEIEHHOTO
HaOJTIOJICHUS, OTIBITA, UCCIICIOBAHNS, BIIAJCTh MHCTPYMEHTAMH OTICHKH JOCTOBEPHOCTH
MOJTyYEHHBIX BBIBOJIOB U 0000IIIECHUIA;
* POTHO3UPOBATH BO3MOXKHOE JTATbHEHINISE Pa3BUTHE OMOJIOTHICCKUX MIPOIIECCOB H UX
MOCJICJICTBUS B @aHAJIOTUYHBIX WJIA CXOJAHBIX CUTYAIUAX, & TAKKE BBIJIBUTATh IPEIIOIOKCHUS 00
WX Pa3BUTHH B HOBBIX YCIIOBHSX M KOHTEKCTaX.
Pa6ora ¢ undopmanueii:
* PUMEHSATH Pa3JINIHBIC METOIbI, HHCTPYMEHTHI U 3aIIPOCHI MPH TIOUCKE U 0TOOpE
OMOJIOTMYeCKON MH(POPMAITUH HITH TAHHBIX U3 HCTOYHHUKOB C YIETOM MPEIOKCHHON yueOHOU
OMOJIOTMYECKOM 3aJ1auH;
* BEIOMPATH, AaHAJTM3UPOBAThH, CHCTEMATU3UPOBATH M HHTEPIIPETHPOBATH OMOJIOTHIECKYIO
WH(OPMAIIHIO Pa3TUYHBIX BUJIOB U (POPM IIpeICTaBICHHS;
* HaXOJUTh CXOJIHbI€ apTyMEHTHI (ITOATBEPKIAI0IIUE HIIM OTIPOBEPraroliue OJIHY U TY e UJIEI0,
BEPCHIO) B pa3IMYHBIX HH()OPMALIMOHHBIX UCTOYHHUKAX;
* CaMOCTOATEILHO BBIOUPATh ONTHUMAIBHYIO (OpMY TIpecTaBlIeHUst HHGOPMAINH K
WUTIOCTPUPOBATH pelIaeMble 331a4i HECTIOKHBIMH CXeMaMH, AUarpaMMaMy, HHOU rpaduKkoil u
UX KOMOMHALIUAMU;
* OLIEHUBATh HAJIEKHOCTH OMOJIOTUYECKOM HH(GOPMAIUH 110 KPUTEPHSIM, TTPEIOKECHHBIM
yuuTeneM uiu chopMyIUpOBAHHBIM CAMOCTOSTEIHHO;
* 3((heKTUBHO 3aMIOMUHATH U CUCTEMATU3UPOBATh UH(OPMAIIHIO;
* OBJIAJIETh CUCTEMOI1 YHUBEpCAIbHBIX T03HABATEIbHBIX ACUCTBUN 00ecrieunBaeT
c(OpMUPOBAHHOCTh KOTHUTHUBHBIX HABBIKOB 00YUaIOIIUXCS.
YHuBepcajibHble KOMMYHUKATHBHbIE 1€l CTBHUS

Oo0menue:
* BOCIIPUHUMATD U (OPMYITHPOBATH CYKJICHUS, BBIPAKaTh YMOLIMHU B IPOLIECCE BHIMOIHEHUS
MIPAKTUYECKUX U TAOOPATOPHBIX paboT; BhIpakaTh ce0sl (CBOIO TOUKY 3PEHHSI) B YCTHBIX U
MMCbMEHHBIX TEKCTaX;
* pacrno3HaBaTh HeBepOaIbHbBIE CPEJCTBA OOIICHHS, TIOHUMATh 3HAaY€HHE COIIMAIbHBIX 3HAKOB,
3HATh U PACIIO3HABATH MPEANOCHUIKY KOH(PIUKTHBIX CUTYAIllUH U CMATYATh KOH(IUKTHI, BECTH
MIePETOBOPHI;
* IOHUMATh HAMEPEHUS IPYTUX, MIPOSIBIISITh YBAKUTEIHHOE OTHOIIIEHUE K COOECETHUKY U B
KOPpPEKTHOH opMe GopMyIHpOBaTH CBOM BO3PAKECHHUS,
* B X0JIe AMAaJiora U/WIH JUCKYCCUU 3aJaBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaeMOi
OMOJIOTMYECKON TeMbI M BHICKA3hIBATh UJICH, HAIICTICHHBIE Ha pellleHue OMOIOTUYECKOM 3a/1auu U
oJIep>KaHue OIaroKenaTeIbHOCTH OOIIEeHNS;
* COTIOCTABIISATH CBOU CYXKJICHUS C CY)KJICHUSIMU JAPYTUX YUACTHUKOB AUATIOTa, 0OHAPYKUBATh
pasnauyne U CXO/ICTBO TIO3HIIHIA,
* MyOJUYHO MPEJCTABIATH PE3YIHTATHI BHIMOJIHEHHOTO OMOJIOTHYECKOTO OTbITa (IKCIIEPUMEHTA,



HCCIIeI0BaHUs, IPOCKTA);
* CaMOCTOSATEIHLHO BEIOUPATh (JOpPMAT BBHICTYIUICHHSI C YUETOM 3a/1a4 MPE3CHTALUHU U
OCOOCHHOCTEH ayIUTOPUH U B COOTBETCTBUU C HUM COCTABJISTh YCTHBIE M MUCbMEHHBIC TEKCTHI C
KCIIOJIb30BAHUEM HILTIOCTPATUBHBIX MaTePUAJIOB.

CoBMecTHas1 1eITeIbHOCTD (COTPYIHUYECTBO):
* IOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAaHIHON ¥ MHAUBUAYAIBHON pabOThI IPH
pelIeHur KOHKPETHOM OMOJIOTHYECKOM Mpo061eMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS
rPYNIOBBIX (POPM B3aUMOJACUCTBUS IIPH PEIICHUH TTOCTABICHHONW yueOHOH 3a/1a4H;
* MPUHUMATH 11€JIb COBMECTHOM JESATEIHHOCTH, KOJUIEKTUBHO CTPOUTD JIEHCTBHUS 1O €€
JOCTHXKCHHIO: PACTIPEIENSITh POJIH, JOTOBAPUBATHCS, 0OCYKIaTh MPOIIECC U PE3YIbTAT COB-
MECTHOM paboThI; yMETh 000011aTh MHEHHUS HECKOJIBKHX JTFOJICH, MPOSBIATh TOTOBHOCTD
PYKOBOJUTH, BBITIOJIHSATH IOPYUCHHUS, TIOTIUHSATHCS,
* IUIAHUPOBATH OPTAHU3AIMIO0 COBMECTHOM pabOThI, OIIPENETSATH CBOIO POJIb (C yUETOM
MPEANOYTEHUM U BOBMOXKHOCTEHN BCEX YIaCTHUKOB B3aUMOJCHCTBUSA), pACTIPECIISITh 3a-1auu
MEXy YWIeHaMH KOMaH/bl, y4aCTBOBATh B IPYNIOBBIX (popmax paboTsl (00CyKaeHMsI, 0OMEH
MHEHHSIMHU, «MO3TOBBIE IITYPMBbD» U HHBIE);
* BBITIOJIHATH CBOIO YacTh pabOTHI, TIOCTUTATh KAYECTBEHHOTO pe3yiIbTaTa Mo CBOEMY
HaIpaBJICHUIO ¥ KOOPJIUHUPOBATH CBOM JIEHCTBHS C IPYTUMHU WICHAMH KOMaH/IbI;
* OIICHUBATh KAYECTBO CBOETO BKJIA/Ia B OOMINUIA MPOIYKT MO KPUTEPHSIM, CAMOCTOATEIHHO
chopMyIUPOBAaHHBIM YIaCTHHKAMU B3aUMOICHCTBUS; CPABHUBATH PE3YJIBTATHI C UCXOTHOM
3a/lauell U BKJIJ] KaKJI0TO YjeHa KOMaHbl B IOCTHKEHHE PE3yIbTaTOB, pa3esirTh chepy
OTBETCTBEHHOCTH U MPOSBIISITH TOTOBHOCTH K MPEIOCTABICHUIO OTUYETA MEpe]] TPYIIION;
* OBJIAJIETh CUCTEMOM YHUBEpPCaIbHBIX KOMMYHHUKATUBHBIX ACHCTBUIA, KOTOpasi 00ecreunBaeT
c(OpMHUPOBAHHOCTH COLMAIBHBIX HaBBIKOB M SMOIIMOHAJIHLHOTO HHTEIIEKTA 00YyJatoIIuXCs.
YHuBepcaibHble peryJsiTUBHbIE 1eHCTBUA

Camoopranuszanus:
* BBIABJIATH IIPOOJIEMBI [T PELICHUS B dKU3HEHHBIX U YIEOHBIX CUTYaIUSAX, UCIIOJIb3YS
OMOJIOTMYECKHE 3HAHMUS,
* OPHUEHTHUPOBATHCS B PA3TUYHBIX OIX0JaX IPUHSITUS pelieHUH (MHAUBUAYaIbHOE, IPUHSITHE
pElIeHUs B TPYIIe, IPUHITHE PELICHUN TPYoil);
* CaMOCTOSATEILHO COCTABIISAThH AJITOPUTM PELLIEHUs 3a/1a4M (UM €r0 YacTh), BBIOMPATh CIIOCO0
pelieHus yueOHOW OMOJIOrHYecKor 3a1a4u ¢ Y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh Mpe/jiaraéMble BAPUAHThI PEIICHUH ;
* COCTABJIATH IJIaH JIEHCTBUH (ILJIaH peann3aliii HAMEYEHHOTO alTOPUTMA PEIICHHS),
KOPPEKTUPOBATh MPEATIOKEHHBINA AITOPUTM € YIETOM MOTYyISHHS] HOBBIX OMOJIOTHUECKUX
3HaHM 00 3yuaeMoOM OHOJIOTHUYECKOM O0OBEKTE;
* IeNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
CamokoHTpOJIb (pedaiexcus):
* BJIAJICTh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIUHU U pedIIeKCH;
* 1aBaTh aJICKBATHYIO OLICHKY CUTYallUU U NIpeajiaraTh MiaH e€ N3MEHEHU;
* YYUTBIBaTh KOHTEKCT U MPEABUAETh TPYAHOCTU, KOTOPbIE MOTYT BOBHUKHYTh MPU PEIICHUT
yueOHOM OMOJIOTUYeCcKOH 3a1a4u, aJaNTHPOBATh PEIICHNE K MEHSIFOIIIUMCS 00CTOSITENTLCTBAM;
* OOBSICHITH IPUYUHBI IOCTHKEHUS (HEOCTUKEHHS) PE3yIbTaTOB JIESATEIBHOCTH, TaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY, YMETh HAXOAUTh MO3UTHUBHOE B MPOU3OIIEAINICH CUTYAIIHH;
* BHOCUTBH KOPPEKTHUBHI B ACATEITLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, H3MEHUBIIIHXCS
CUTYaIii, YCTAHOBIIEHHBIX OIITMOOK, BO3HUKIIUX TPYAHOCTEH;



* OLICHUBATh COOTBETCTBUE PE3YJIbTATA LICJIA U YCIOBUSIM.
OMOLIMOHATBHBIN UHTEIJICKT:
* pa3nu4aTh, HA3bIBATh U YIPABISATH COOCTBEHHBIMH AMOIUSMHU U SMOIUSIMU JIPYTHUX;
* BBISIBJISITH U AHAJIM3UPOBATH IPUUMHBI SMOIIUIA;

* CTaBUTH C€0s1 HA MECTO JAPYTOro 4ejJoBEeKa, IOHUMATh MOTHUBBI U HAMEPEHUS APYroro;
* perylupoBaTh CII0COO BBIPAKEHUS IMOIIH.
IIpunsiTue cedst U APyrux:
* OCO3HAHHO OTHOCHUTBHCS K APYrOMY UEJIOBEKY, €I0 MHEHUIO;
* MPU3HABATH CBOE IIPABO HA OMIMOKY U TaKOE K€ MPaBO JPYroro;
* OTKPBITOCTB ce0e 1 APYruM; 6 0CO3HABATh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;
* OBJIQJIETh CUCTEMON YHHUBEPCAJIbHBIX YUEOHBIX PETYISATUBHBIX JIEHCTBUHN, KOTOPAs
obecrieunBaeT (OPMHUPOBAHNE CMBICIIOBBIX YCTAHOBOK JUYHOCTU (BHYTPEHHSISI TIO3UIIUS
JUYHOCTH ), ¥ )KU3HEHHBIX HABBIKOB JIMYHOCTH (YIIPABJICHHS COO0H, CaMOUCITUTUINHBI, YCTOM-
YUBOTO MOBEJICHNUS).
JIMYHOCTHBIE Pe3yJIbTAThI

ITaTpuoTHYeCKOe BOCIIUTAHUE:
* IOHUMAaHUE IEHHOCTH OMOJIOTUYECKON HAayKH, €€ POJIH B Pa3BUTUHU YEJIOBEUECKOro 0OIIecTBa,
OTHOIIIEHNE K OMOJIOTHH KaK BaKHOUM COCTABIISIONMIEH KYIbTYPhI, TOPJOCTH 3@ BKJIAJ POCCHHCKUAX
Y COBETCKHMX YUEHBIX B pa3BUTHE MUPOBOUN OMOJIOTHYECKON HAYKH.
I'paiknanckoe BocnuTaHue:
* TOTOBHOCTbH K Pa3HOOOpPa3HON COBMECTHOMU JESITEbHOCTU MPY BHIMOJIHEHUN OMOJIOTHYECKUX
ONBITOB, SKCIIEPUMEHTOB, UCCIIEIOBAHNUN U MPOEKTOB, CTPEMIIEHHE K B3AMMOIIOHUMAaHHUIO 1
B3aUMOIIOMOIIIH.
JlyXOBHO-HPABCTBEHHOE BOCIIMTAHME:
* TOTOBHOCTh OLIEHUBATh CBOE MTOBEJICHUE U MOCTYIKH, a TAKXKE MOBEJCHUE U IOCTYIKH JPYTUX
JIOJIEN ¢ MO3ULIMKA HPABCTBEHHBIX HOPM U HOPM 3KOJIOTMYECKOTO IIPpaBa C Y4ETOM OCO3HAHMS
MOCJIEACTBUM MOCTYIIKOB.
JcTeTHYeCKoe BOCIIMTAHUE:
* IOHUMaHUE SMOLMOHAIBHOTO BO3ACUCTBUS IPUPOABI U €€ HEHHOCTH. LIeHHOCTH HaydyHOTO
MO3HAHUS:
* OpHEHTAIUs B JCSITEILHOCTH HA COBPEMEHHYIO CUCTEMY OMOJIOTUYECKUX HAYYHBIX
MIpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPO/IbI, B3AUMOCBS3SIX YeJIOBeKa C
MPUPOJHOMN U COIMATIBHON CPEJIOH;
* pa3BUTHE HAYYHOH JTI0O03HATEIBHOCTH, HHTEPECa K OMOJIOTUYECKOMN HAayKe U
HCCIIEA0BATEIbCKOM AEATEIbHOCTH;
* OBJIaJICHUE OCHOBHBIMU HAaBBIKAMH UCCIIE0BATEIBCKOM 1EATEIbHOCTH.
®opMupoBaHHe KYJIbTYPbI 310POBbSI:
* OCO3HAHHE LICHHOCTH KU3HU; OTBETCTBEHHOE OTHOLLIEHUE K CBOEMY 3/I0POBbIO U YCTAHOBKA Ha
3JI0POBBIN 00pa3 KU3HU (3A0POBOE MUTAHUE, COOIIOICHINE TUTUEHUYECKUX MTpa-BUJI,
cOamaHCHUPOBaHHBINM PEKUM 3aHATUN U OTABIXA, pErynspHas Guznyeckasi akTUBHOCTb);
* 0CO3HAHHE MOCIEICTBUIN U HEMIPHUITHE BPEAHBIX MPUBBIUEK (YIOTpEOIEHUE aIKOTOJIs,
HapKOTHKOB, KypeHHUE) U UHBIX (opM Bpea Isl PU3NIECKOTO U IICUXUYECKOTO 3/I0POBBSI;
* coOM0IeHNE MTPaBUI 0E€30MTACHOCTH, B TOM YHCIIE HABBIKUA OE€30MaCHOTO TMOBEJCHHUS B
MIPUPOIHOM CPEE;
* YMEHHE 0CO3HABATh SMOIIMOHAIIBHOE COCTOSIHME CBOE U IPYTUX JIIOJIEH, YMETh YIPaBIsATh
COOCTBEHHBIM SMOIIMOHATBHBIM COCTOSIHHEM;



* c¢(hOopMUPOBAHHOCTH HaBBIKA pedeKcHu, MpU3HAHUE CBOETO IpaBa Ha OMIHUOKY M TAaKOTO ke
IpaBa JAPyroro 4eJoBeKa.
TpynoBoe BociuTanme:

* aKTUBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 33a7a4 (B paMKaX CEeMbH, LIKOJIbI, TOPO/Ia,
Kpasi) OMOJOTUYECKON M SKOJIOTHIECKOI HAIPaBICHHOCTH, HHTEPEC K MPAKTHUYECKOMY
W3Y4EHHUIO POQECCUi, CBA3aHHBIX C OMOJIOTHEN.

JIKOJI0rnYecKoe BOCIIMTAHME:

* OpHUEHTALUs Ha IPUMEHEHHE OMOJIOTUIECKUX 3HAHUH JIUIsl pEIIeHHs 3a1a9 B 00JIaCTH
OKpYKArOIeH Cpe/ibl, IUTAHUPOBAHHS TIOCTYITKOB M OLIEHKU X BO3MOKHBIX MOCIIEICTBUH IS
OKpYKarollenl Cpeibl;

* TOBBIIICHNE YPOBHS dKOJIOTHYECKOH KYIbTYpPhI, 0CO3HAHHE TJI00AILHOTO XapaKTepa KO-
JIOTUYECKUX TPOOIIeM U IyTel UX PelieHHsI; aKTUBHOE HETIPHUSITUE JICHCTBHIA, TPHHOCSIIUX BPET
OKpYKarollen cpene;

* TOTOBHOCTb K YYaCTHIO B MTPAKTUYECKON AEATEIHHOCTH KOJOTHUECKOW HAIPABICHHOCTH.
Aantanus 00y4amouerocs K M3MeHsIOIUMCS YCJIOBHSAM COUMAIBHONH M MPUPO/I-HOI
cpeabl:

* OCBOCHHE 00YJAFOIIUMUCS COIIMATHHOTO OTBITa, HOPM U MPABHII OOIIECTBEHHOTO TIOBEJICHUS B
rpymnmnax u cooOIIecTBax NPy BHIMOTHEHHH OMOJIOTUIECKUX 33]1a4, TIPOCKTOB H

WCCIICIOBAaHUH, OTKPBITOCTD OIBITY M 3HAHHUSIM JIPYTHX;

* 0CO3HaHHE HEOOXOAUMOCTH B (JOPMUPOBAHUH HOBBIX OMOJIOTHUYECKIX 3HAHHIA, YMEHHE
(dbopMynupoBaTh UIEH, TOHSITHSL, TUTIOTE3bl O OMOJOTHUYECKUX 00BEKTaX U SIBJICHUAX, OCO3HAHUE
nedunnuTa COOCTBEHHBIX OMOJIOTMYECKUX 3HAHUH, TUTAHUPOBAHHUE CBOETO PAa3BUTHS;

* YMEHHE ONEePUPOBATh OCHOBHBIMH MOHSITHAIMH, TEPMUHAMU U MIPEICTaBICHUSIMU B 001acTH
KOHLEMIUN YCTOWYUBOTO Pa3BUTHUS;

* YMEHHE aHAJU3UPOBATh U BBISBIISITH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U SKOHOMUKH;
OIICHUBAHME CBOMX JIEUCTBUI C YUETOM BIMSHUS HA OKPYXKAIOUIYIO Cpeay, TOCTHKEHUS 1esiel U
MIPEOJI0JICHUS BBI30BOB U BO3MOJKHBIX TTI00ATBHBIX MOCIEICTBUII;

* 0CO3HAHHE CTPECCOBOI CUTYAIH, OLIEHUBAHUE POUCXOIAIINX U3MEHEHUI U UX MOCIIEeICTBUM;
OIICHUBAHME CUTYAI[MH CTPECCa, KOPPEKTUPOBAHUE IPUHUMAECMbBIX PEIICHUN U IeHCTBUM;

* YBOXXHUTEIbHOE OTHOLIEHHE K TOUKE 3PEHUS APYroro YeIoBeKa, €ro MHEHHIO, MUPOBO33PEHHUIO.

D opMBbI KOHTPOJIS

KoHTposb pe3ynbTaToB 00ydyeHus: B COOTBETCTBHHU C JaHHON 00pa30BaTeNIbHOM
IIPOrpaMMOi MPOBOAUTCS B (JOpME MUCbMEHHBIX U SKCIIEPUMEHTAIbHBIX padOT, IpeanoaracTcs
IIPOBEJICHUE MPOMEKYTOYHOU U UTOTOBOM aTTECTALUH.

IIpomeskyTOoUyHast aTTECTALUA

JI1st OCyIeCTBIICHUS TPOMEKYTOYHON aTTECTALIMU UCIIOJIB3YHOTCSI KOHTPOJIbHO-OLICHOYHBIE
MaTepHalibl, 0TO0pP ColepKaHHUs KOTOPbIX OPUEHTUPOBAH HA MPOBEPKY YCBOEHUS CUCTEMBbI
3HaHUHI U yMEHHUI — MHBApPUAHTHOTO sJIpa COJIepKaHus AEHCTBYIOIIMX 00pa3oBaTeNbHOMN Mpo-
rpaMMbl IO 6KoJIOTHH JUT 00111e00pa30BaTeIbHbIX OpraHu3ail. 3aJjaHus IPOMEKYTOUHON
aTTeCTally BKIIIOYAIOT MaTepHal OCHOBHBIX pa3zeioB Kypca OMOJIOTHH.

IMTAKET OLIEHOYHBIX MATEPUAJIOB 1 KPUTEPMN OLIEHVBAHU A 10
I[MPEAMETY «BHUOJIOT USI»
KoHTpoabHbIe n3MepuTeJIbHbIe MATEPHAJIBI
[Ipu opranu3zanuu TEKyIero KOHTPOJIS yCIEeBaeMOCTH 00yUaroIUXCsl CIeyeT YUUThIBATh



tpeboBanuss ®I'OC OO0 k cucTeme OIECHKH AOCTHKEHUS TUTAHUPYEMBIX pe3yiabTatoB OOIT,
KOTOpast JOJDKHA IPeyCMaTPUBaTh NCIOIb30BAHUE PA3HOOOPAa3HBIX METOAOB U (POPM, B3AUMHO
JOTOJTHSIOMIUX JPYT Apyra (CTaHIapTU3UPOBAHHbBIE MMCbMEHHBIE U YCTHBIE paOOTHI, IPOEKTHI,
MPaKTUYECKHE U JJabopaTopHbIE pabOTHI, TBOPYECKHE PA0OTHI, CAMOAHATIHN3 U CAMOOIICHKA,
HaOJIIOCHUE, UCIIBITAHUS U HHOEC).

Br160p ykazaHHBIX HUKE THUIIOB M TPUMEPOB KOHTPOJILHBIX U3MEPHUTEIBHBIX MAaTEPHATIOB
00yCIIOBJICH MEIarOrMueCcKor ¥ METOINYECKOH 11e1eco00pa3HOCThIO, C YYETOM IPEAMETHBIX
ocoOeHHOCTEH Kypca «bruonorust 5—9 xmacey.

Tectbl 1 3a1anus pa3padboransl B cooTBeTcTBUH ¢ popmatoMm EI'D u I'MA, uto no3Bossier
Jla’ke B paMKax YCBOCHMSI IPAKTUUECKON YacTHU MPOrpaMMbl 0TpabaThiBaTh 0OIIeydeOHbIE 1
MIpeIMETHBIEC 3HAHUSI U YMEHUS.

[lepeueHp O1IEHOYHBIX TPOLEAYP AOJKEH OBbITH ONTUMAIBHBIM U JJOCTATOYHBIM IS OTIpe-
JIeJIEHUs] YPOBHS JOCTHKEHUS 00y4JaloMMUCS IPEIMETHBIX U METAIPEIMETHBIX Pe3yJIbTaTOB.
@dukcanus pe3ynbTaToB TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH 00YJarOIINXCS OCYIIECTBIISIETCS B
COOTBETCTBUU C MPUHATON B 00pa30BaTeNbHON OpraHu3aluy CUCTEMOM OLIEHUBAHUSI.

IIpenJioskeHHbIE THIIBI M IPUMEPHI 3aJaHUIH:
* OPUEHTUPYIOT YYUTEIS B IMaNa30He KOHTPOJIBHBIX U3MEPUTEIHHBIX MAaTEPHAIIOB TI0 KYpCY,
MTOMOTaIOT Pa3HOOOPa3UTh 3aJaHUsI TPEHUPOBOYHOTO, KOHTPOJIBHOTO U JOMOJHUTEIBHOTO
MOJyJiel, Kak MHTEPaKTUBHOIO BUJIEO-YPOKa, TaK U TPAJUIIMOHHOTO YpO-Ka B paMKax KJIaCCHO-
YPOUHOU CUCTEMBI;
* YUUTHIBAIOT BO3MOKHOCTH YCBOEHUS MaTepHaa, C TOUKH 3peHHs ero 1uddepeHanny Juis
Pa3IUYHBIX KaTEeropuil 00y4aroLIXcsl, pa3HOrO YPOBHS M3Y4EHUS MPEAMETa, BO3PACTHBIX
0COOEHHOCTEN MIIAIINX HIKOJbHUKOB, @ TAKKE MOTHBALIMOHHOTO U IICUXOMOLMOHAIBHOTO
KOMIIOHEHTOB YPOKOB;
* [I03BOJISAIOT OTPa0aThIBaTh HABBIKH, 3aKPEIJIATh MOJYyYeHHbIE 3HAHUS U KOHTPOJIUPOBATh
pe3yibTaThl 00y4eHHs], KaK B X0JI€ KaX10T0 ypoKa, TaKk U B paMKax HTOIOBOI'0 ypoKa I10
MaTepuaiy paszzaena. Crnenuduueckoit GopMoi KOHTPOJIS ABIseTCs paboTa ¢ mpudopamu,
na0opaTOpHBIM 000pyIOBaHUEM, MOJIEIIMU. OCHOBHAS 11€JIb 3TUX IPOBEPOUYHBIX paldoT:
OIpe/IeNIEHNEYPOBHS Pa3BUTUSL YMEHUH HIKOJIBHUKOB paboTaTh ¢ 000pYAOBAaHUEM U NPOBOJAUTH
9KCIIEPUMEHTANIbHBIE UCCIIE0BAHUS, IIITAHUPOBATh HAOIIOAEHUE UITU OIIBIT, BECTU
CaMOCTOSTEJIHO MTPAKTUYECKYIO paboTy. 3alaHue MOXKET CUUTAThCS BBIOJIHEHHBIM, €CIIH
3aIMCaHHbII/BBIOPAaHHBII OTBET COBIIAAAET C BEPHBIM OTBETOM. 3a/1aHUSI MOTYT OLIEHUBAThCS KaK
1 6amiom, Tak ¥ OOJIBIIUM KOJMYECTBOM B 3aBUCUMOCTH OT YPOBHS CJIO’KHOCTH 33JaHuUs, OT
KOJINYECTBA BBEJCHHBIX/BBIOPAHHBIX OTBETOB, OT THIIA 33JJaHHUS.
HopMbl o11€HOK 3a Bce BUJIbI IPOBEPOUYHBIX padoT
«5» - ypOBEHb BBINIOJHEHUS TPEOOBAHUI 3HAYUTENBHO BBIIIE YOBIETBOPUTEIBHOTO:
* OTCYTCTBHUE OMIMOOK, KaK MO TEKYIIEMY, TaK U M0 MPebIAyIIeMy yueOHOMY MaTepuay;
* He OoJiee OHOTO HEJOUETA.
«4» — ypOBEHb BBINOJIHEHHs TPeOOBAHUH BbIIIE YAOBIETBOPUTEILHOTO:
* Hanuuue 2—3 omuO0K min 4—~6 He0UETOB M0 TEKYyIIeMY Y4eOHOMY MaTepHaity;
* He Oosiee 2 omMOOK WK 4 HeTOUETOB N0 MPOUICHHOMY MaTepUay;
* HCIOJIb30BaHNE HEPALMOHAIBHBIX IPUEMOB pEIIeHHs yueOHO 3a1auH.
«3» — JOCTaTOYHBI MUHUMAJIbHBIH YPOBEHB BBHITIOJIHEHUS! TPEOOBAHUM, IPEIBABISIEMBIX K
KOHKPETHOM pabore:
* He OoJiee 4—6 ommbok unn 10 HeroUETOB MO TEKyIIeMy yueOHOMY MaTepuay;



* He 6osee 3—35 ommOOK WK He OoJiee 8 HEOYETOB MO MPOIACHHOMY y4eOHOMY MaTepHay.
«2%» — ypOBCHD BBIMOJHEHHS TPEOOBAHUIN HUXKE YIOBICTBOPUTEIILHOTO:

* Hannaue 6onee 6 ommbok wim 10 HeTOYeTOB Mo TEKyIIeMy MaTepuay;

* Oostee 5 ommO0OK i Gosiee 8 HETOYETOB IO IPOHJICHHOMY MaTepUally.



Beegenue — 1 u.
P. 1. buosiorus — Hayka 0 )KUBOM MuUpe — / 4
P.2. Crpoenune opranuzma — 9 u.

P.3. MHOTOOOpa3ne KUBBIX OPraHu3MoB — 15 4.
P.4. IloBTOopenue u 0606meHne — 2 4.

TemaTn4eckoe INIAHUPOBAHUE B 5 KkJIacce

Ne | Tema Conepxanue IeneBas ycranoka | Kosmu | OcHOBHBIE BUbI AedTenbHOCTH | Mcmosp3oBaHme

ypoka €CTBO | 00ydJaroImuxcsi Ha ypoKe/BHeEY- 00opyI0BaHUA

1! 4acoB | pOYHOM 3aHSATUU

buosorus — Hayka o %uBoM mupe (7 1)

1 | Metons! uzyuenust | Mcnonb3oBaHue yBe- OOBACHATH 1 YMmenue paboTtats C MuKpoCKOI CBETOBOH,
MPUPOJIBIL. JTUYUTENHHBIX TPUOOPOB NIPU | HA3HAUCHUE nabopaTopHBIM 00OpyI0BaHUEM, | ITU(POBOH
JlaGoparopHasi pa- | U3y4EHUU OOBEKTOB KUBOM YBEJIUYUTENbHBIX YBEJIIUYUTEIIbHBIMU NTPHUOOpaMHL.
6ora 1 MPUPOJIBI. YBEIUUUTENbHBIC | TPHOOPOB. N3yyaTh ycTpoiCcTBO MH-

«3yuenue MPUOOPBL: JIYIBI py4dHasi, Paznuyats pyunyro KpPOCKOTIa U cO0JII0/IaTh MpaBuiia
ycTpoiicTBa HITaTUB-HasA, MUKpOcKom. P. | u mratuBHyio paboThl C MUKPOCKOIIOM.
YBEITUYUTEIBHBIX I'yk, A. Ban JleBenryk. Yactu | jymbl, 3HAaTh CpaBHUBAThH YBEIUYEHHUE JIYIIbI U
puOOpPOB» MHUKPOCKOIIA. BEJIMYMHY TOJTY- Mukpockormna. [lomygats HaBbIKU
Muxkponpenapar. [IpaBuna 4aeMoro ¢ UX MoMo- paboThl ¢ MUKPO-CKOTIOM IIpU
pa-00ThI C MUKPOCKOIIOM. HIbIO YBEITHYCHHUS. M3YYEHUHU TOTOBBIX
MukpormnpenaparoB. CoOmoaaTh
npaBujia paboThl B KAOWHETE,
oOpareHus ¢ J1abopaTOpHBIM
o0opyaoBaHUEM
Crpoenue opranuszma (9 u)
2 | CTpoeHHE KIIETKHU. Crpoenue kneTku. Tkanu. | BoiaBiare yactu 1 YmMmenue paboTtats C MUKpOCKOTI CBETOBOM,

JIaGopatopHas pa-
OoTa 2.
«3HAKOMCTBO C
KIIETKaMU PaCTCHUI»

Kinerounoe crpoenue
YKUBBIX OPraHU3MOB.
Knerka. YacTtu kneTku u
MX Ha3HAYECHHUE.

KJIETKH Ha
pPHCYHKax
y4eOHUKa, XapaKTe-

pHU30BaTh UX 3HAYC-

1abopaTOPHBIM 000PYIOBAHHEM,
YBEITHYHUTETbHBIMU IPHOOPAMH.
HabroaTh 4acTu ¥ Op-raHOU/IbI
KJIETKH Ha TOTOBBIX MHKPO-

U poBoit




Hue. CpaBHUBATH
KUBOTHYIO U
pacCTUTEIIbHYIO
KJIETKH, HAXOJIUTh
YEpTHI UX CXOJICTBA
U pa3IAyusl.
Paznuyath TKaHU
JKU-BOTHBIX U
pacTeHui Ha
pUCYHKax y4eOHH-
Ka,
XapaKTepru30BaTh
UX CTPOCHHE,
00BSIC-HATH UX

npernaparax 1moj MajibIM U
0OJIBIIMM yBEIMUYEHUEM
MHUKPOCKOTIA ¥ OTICHIBATD HX.
PaznuyaTh oT/HENbHBIC KIETKH,
BXOJISIIIIME B COCTAB TKAHU.
0O6006mmarte U GUKCUPOBATH
pe3yabTaThl HAOMIOACHUMN,
nenathb BbIBObI. CoOII0AaTh
npaBuiia paboThl B KaOUHeTe
OmoJioTHH, 00paIIeHus ¢
1a00paTOpPHBIM 000pyIOBAaHUEM

GbyHKUIMN.
XUMHYECKHH COCTaB XUMHYECKHH COCTaB Paznnuatne HabGmronath 1eMoHCTpaInio
KJIETKH. KJIETKH. XUMHYECKHE HEOpraHu-4eCKue 1 OIIBITOB YYUTEIIEM,
BEIIIECTBA KICTKH. OpraHu4YecKue AQHAJIU3UPOBATh UX P €-3yJIbTATHI,

Heopranuue-ckue
BEIECTBA KJIETKH, UX
3HaYEHUE JUISl KIIETKU U
opranusma. Opranuue-
CKHUE BEIIeCTBa KIIETKH,
WX 3HaUY€HUE IS )KU3HU
OpraHu3Ma u KIeTKU

BEILECTBA KIIET-KH,
MUHEPAITBHBIC CO-
JIA, OOBICHATE UX
3HAYEHUE JUISI Opra-
HU3MaA.

JIeTIaTh BBIBOJIBI. AHAIM3UPOBATh
NPEJICTaBJICHHYIO HA PUCYHKAX
ydeOHHUKa HH(POPMAIIHIO O
pe3yibTaTtax oOmnbITa, padboTas B
nape YMeHue paborath ¢
1ab0paTOPHBIM 000PYI0BaHUEM




MHoroo0pasue xuBbIX opranuzmon (15 )

Crpoenue u
KU3HE/ICSITEIIbHOCTh
Oaktepuil. 3HaueHUE
OakTepuii B pUpoie
Y JKU3HH YeJIOBEKa

bakrepuu: ctpoenue u
KUBHEAEATENBHOCTh. bakT
€pUU — NPUMHUTHB-

HbIE€ OJIHOKJIETOYHBIE OP-
ranu3mbl. CTpoeHue 6ak-
Tepuil. PazMHOXEHME.
OaxkTepuil 1eJIeHUEM
KJIETKM HazBoe. bakre-
pHUU KakK camasi ApeBHsIS
IpyIa OpraHu3MoB.
[Ipoueccel xu3Henes-
TEJTHLHOCTH OAKTEPHil.
[Tonsatue 06 aBTOTpOhax
u rerepoTpodax, mpoka-
pHOTAaxX U SyKapHoTax

Xapakrepus3oBarb
0CcOOEHHOCTH
CTpOe-HUS
OaKTepuil.

2

OnuceiBaTh pa3HOOOpA3HbIE
(GOpMBI OaKTEPHUATBLHBIX KJIETOK
Ha PUCYHKE
ydeOHuka.PaznuyaTs moHsATHS:
«@BTOTPO(DEI», «TeTePOTPOPHI»,
«IIPOKAPUOTHI», «AYKApUOTHI».
XapaxkTepr30BaTh IPOLIECCHI
YKU3HE-JIeSITeIbHOCTH OaKTepUn
Kak npoka-puoT.CpaBHUBATH U
OIICHUBATh POJIb OaKTe-puii-
aBTOTPO(OB U OAKTEpUI-TeTEPO-
TpodoB B pupojie Y MeHHe
paboTath ¢ 1a60paTOPHBIM
000py1I0BaHKEM, YBE
JUYUTEIBHBIMU PHOOPAMHU.

Paccmarpusa-nue
OakTepuii Ha TOTOBBIX
MUKpOIIperna-parax ¢
UC-TIOJIb30BaHHEM
MHKPOCKOTIA.




[MapctBO Pacrenusi.
XBOILH, TUIAYHBL,
MATIOPOTHUKH.
I'omocemeHHEIE,
IMOKPBITOCEMAHHBIC.
JlaboparopHas
paboTa3.
«OcobeHHocTn
Pa3BUTHA CIIOPOBBIX
pacTeHuiD)

Pacrenus.IIpencraBnenue
o ¢mo-pe. OTnunTenpHOE
CBOMCTBO PAaCTEHUM.
Xnopodwn. 3HaUCHHE
¢dorocunresa. CpaBHe-HHE
KJIETOK paCTEeHUHN U
Oaxrepuil. Jlenenue
[IapCTBa PaCTEHUI HA
IPYIIIbI: BOJIOPOCTH,
[IBETKOBBIE (TTOKPHITOCE-
MEHHBIE), TOJIOCEMEHHBIE,
MXH, TIJIaYHBI, XBOIIIH,
narnopoTHUkU. CTpoeHue
pactenuii. Ko-pens u
no6er. CrnoeBu-1ie
Bojiopocieil. OCHOB-HbIE
pa3auyuus HOKPHITO-
CEMEHHBIX U
rOJIOCEMEHHBIX pacTe-
HuH. PoJb IBETKOBEIX
pacTeHuii B )U3HU Yeso-
BEKa

Xapakrepus3oBarb
TJIaBHBIC TPHU3HAKU
pacTeHUN.

PaznuuaTh yacTu IBETKOBOTO
pacre-HHS HA PHCYHKE
yueOHUKa, BbIIBUTATh
MPEANOI0KEHHS 00 UX
¢dyukusax. CpaBHUBATh
I[BETKOBBIE U TOJIOCEMEH-HBIE
pacTeHusi, XapaKTepru30BaTh UX
CXOJICTBO U Pa3IHYHSL.
XapakTepu3oBaTh MXH,
MaOPOTHHUKH, XBOIIH, IUTAYHEI
KaK CTIIOPOBEIE pacTe-Hus,
OTIpE/IEISITh TEPMUH

«cropay». BeIsBIATE Ha pUCYHKE
yueOHHMKa pa3-TUUHs MEX Ty
pacTEeHUSIMH Pa3HBIX
CHCTEMaTHYECKUX TPYIIIL.
ComnocraBisATh CBOMCTBA
pacTUTENb-HOM U
OaxkTepuanbHOM KIETOK, JeaTh
BBIBOJIbl. XapaKTE€pPU30BaTh
3HaYEHHE PACTEHUN Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII B
JKU3HU YeJI0BeKa Y MeHHe
paboTath ¢ 1a60pPaTOPHBIM
000pyI0BaHHEM, yBe-
JUYUTEIHHBIMU PHOOPAMHU.

OOHapyxe-HHE XJI0PO-
IJIACTOB B KJIETKAX
pac-TeHUH C uc-
TMIOJIb30BAHU-EM
urdpoBo-ro
MHUKpPOCKOMa. DJIEKTPO
H-HBIC TaOJIHIIBI 1
TUTAKATHI.




Bopopocnu, nx
MHOTOO0Opa3ue B
pupoie

OOm1ast xapaKTepHCTH-Ka.
Crtpoenue, pa3MHO-KEHHE
BOJIOPOCIIEN.
PaznooOpa3zue BoJ0-
pocuneit. Otaensl: 3ené-
Hble, KpachHeie, bypsie
BOJIOPOCIH. 3HAUYECHUE
BOJIOPOCJIEN B IPUPO/IE.
Hcnonb3zoBanue Bo1o-
pociel 4eI0BEKOM

N3yuuts cTpoeHue
Y Pa3MHOKEHUE
BOJIO-POCIIEH

BBII[GJISITB " OIIUCHIBATH
CYILIECTBEH-HbIC TPU3HAKU
BOJIOpOCIIE. XapaKTepU30BaTh
TJIaBHBIC YCPTHI, JICKAIIIUC B
OCHOBE€ CUCTEMAaTHUKH BO-
nopocieii. Pacno3sHaBarb
BOJIOPOCJIM Ha pUCYH-KaX,
repOapHbIX
Mmatepuanax.CpaBHUBATh
BOJIOPOCIIH C Ha3€MHbI-MU
PACTCHUAMU U HAXOAUTH 06HII/I€
npu3Haku. OOBSACHATH MPOLIECCHI
Pa3MHOXKCHUA Y OJHOKIICTOUYHBIX
1 MHOTOKJIETOY-HBIX
BoJiopociielt. Mcnonb3oBarh
nH(OPMAaLMOHHBIE PECYPCHI IS
[IOATOTOBKY COOOIIEe-HUA O
3HAYEHUHU BOJIOPOCIICH B IPU-
poJie ¥ )KU3HU YeJIOBeKa

Mukpockon

U (POBOIA,
MUKpOTIpETa-PaThl.
(On-Hoxnero4Hast
BOJOPOCIIb —
XJIaMHUIOMO-Ha/1a)

Mxu. Obmias xapak-
TEPUCTHKA U 3HAYE-
HHE

MoxoBuaHbBIC, XapaKTep-
HBIE YePThl CTPOCHUSI.
Knaccer: Ileuénounnku u
JIncrocrebenpHbIE, X
OTJIMYUTETHHBIC YEPTHI.
Pa3zmuoxenue (6ecro-noe
Y TI0JIOBOE) M Pa3-BUTHE
MOXOBHIHBIX. Mo-
XOBHUHBIE KaK CIIOPO-BbIE
pacTeHus. 3HaUeHHE MXOB
B MIPU-POJIE U KU3HU

N3yuuth cTtpoeHue
U pa3MHOKEHUE
MXOB

CpaBHHUBATH MPEACTaBUTEICH
pa3-JIMYHBIX TPYIN PACTEHUN
oTnena, Ae-1aTh

BbIBOJIbI. Ha3piBaTh
CYLIECTBEHHBIC TPU3HAKU MXOB.
Pacnio3naBate npeacraBuTeneit
MO-XOBHU/IHBIX Ha PUCYHKaX,
repOapHbBIX MaTepuanax, >KUBBIX
o0bekTax. Beiaensats npusHaku
MPUHAJIEKHO-CTH MOXOBUTHBIX
K BBICIIUM CIIOPO-BbIM

Mukpockon

1 (poBoi,
MUKpOIIpena-paThl.
(Cdar-uym — kie-
TOYHOE CTPOCHHUE)




YeJloBeKa.
Jlaboparopnas pabora 4.
«M3ydeHne BHELIHErO
CTPOEHUS MOXOBHJIHBIX
pacTeHui»

pacTeHusIM. XapakTepU30BaTh
IIPOLIECCHI Pa3-MHOXKEHUS U
Pa3BUTH MOXOBUIHBIX, HX
0COOEHHOCTH. Y CTaHABIMBATh
B3aMMOCBSI3b CTPOE-HHUS MXOB U
MX BO3JICVICTBHS Ha CpEAY
oburanus. CpaBHUBATh BHEIIIHEE
CTPOEHUE 3EINEHOTO MXa
(KyKylIKMHa JIbHA) U 0e10ro Mxa
(carayma), oTMedaTh Ux
CXOJICTBO U

pasnnuust. PUKCUpOBaTh
pEe3yAbTATHI UCCIEN0-BAHUM.
CoOmronaTh mpaBuiIa paboThI B
KaOu-HeTe, oOpamieHus ¢
1a00paTOPHBIM 000PYI0OBAaHUEM

I'puGe1. O6mIas
XapaKTEePHUCTHKA.
Mmuoroo6paszue
rpuOoB.

MHuoroo6pa3ue u
3Ha4YeHHE rprloB.
CrpoeHue NUIANOYHbIX
rpu6oB. [1necHeBbie
IpuObl, UX UCTIOJIb30BAHUE
B 3/IpaBOOXPaHCHUU
(aHTUOMOTHK MTEHUITUII-
nuH). OTHOKJIETOYHBIC
rpudbl — Apoxoku. Mx
UCIIOJIb30BaHUE B XJIE-
OOmeUeHUH U MBOBApE-
Huu. CheT0OHBIC U S0~
BUTHIC TPHOBL [IpaBuina
cbopa u yrnoTpedbneHus
rpudoB B nuity. [lapazu-
Tudeckue rpudsl. Pomb
rpuOOB B MPUPOIE U

XapakTepu3oBaTh
CTpO€HUE
HUISTIOYHBIX
rpuboB.

[Monmpa3znensars NUIATIOYHbIE
rpuObl Ha TUTACTHHYATHIE U
TpyOuaTsie. OnMCHIBATH
CTPOCHHE IJICCHEBBIX TPUOOB TI0
pUCYHKY ydueOHHKa. OOBSICHATH
TEPMUHBI «AHTHOUOTUK)» U
«TEHUIWIUTHHY. Pacrio3HaBath
CheOOHBIC U SII0OBU-ThHIC TPUOBI
Ha TabJIMIaX ¥ PHCYHKAX
y4eOHUKa. Y4acTBOBATh B
COBMECTHOM 00CYXKIe-HUU
npaBuiI cOOpa U KCIOIb30BAHHMS
rpu0oB.O0BACHATH 3HAYCHHE
rpuOOB 715 YeJIOBeKa U JUIs
TIPUPOIBI

['oToBUTH MU-
KpoIipernapar
KYJBTYpBI

npoxokein. 3yuathb
IJIECHEBbBIE TPUOBI 1101
MUKPOCKO-TIOM TIpU
Ma-JIOM YBEJIH-YECHUU
Ha r0-TOBBIX
n\MHKpoIIperna-
paTax.OneKTpoH-HbIe
TaOJUIBI U TUTAKATHL




JKHM3HH YCIOBCKa




TemaTnueckoe muaHupoBaHue B 6 kiacce

Brenenue — 1u.

P. 1. OcobGennoctu crpoenus L{BeTkoBbIX pacTeHuii — 13 u.
P.2. - )Ku3HenearenbHOCTh PaCTUTENHHOTO Oprann3Ma — 9 4.
P. 3. Knaccugukanus 1BeTKOBBIX pacTeHU — 7 4.

P.4. Pactenus u okpyxaromias cpeaa — 4 4.

Ne | Tema Conepxanue IeneBas ycranoka | Koy
1/ ypoka €CTBO
I 4acoB

OCHOBHBIE BUIBI AITETLHOCTH
00ydJaronmxcst Ha ypoke/BHEY-
POYHOM 3aHSITHU

Hcnonn3oBanue
000pOI0BaHMS

OcoOEHHOCTH CTPOCHHMSI IIBETKOBBIX PACTCHUMN

1 | Cems, ero Cems kak oprad pas- Crpoenue cemenn: | 1

CTPOCHUE U MHOXCHHUS KOXYypa, 3apO/blIlI,
3HA4YCHUC paCTeHHﬁ.3HaquHC CEMsIH B OHAOCIIEPM,
IIpHU-POAC U KU3HHU YCIIOBEKA CEMI0-JIN.

JlaGopaTtopHnas padora 1
«Ctpoenue ceMeHH (Pa-
COJIH»

Ctpoenue 3apo-
JBIIIA PACTEHUS.
JIBy-nosbHbIE U
OJHOJ0JIb-HbIE
pacTeHus..
IIpopacranue
CEMsIH.

OOBACHATH POJIb CEMSH B
npupojie. XapakTepu3oBarb
GyHKIMM YyacTel ceMeHH.
OrnuceIBaTh CTPOEHUE 3apOIbIIIa
pacTteHus. YCTaHaBIMBATh
CXOJCTBO IIPOPOCTKA C
3apoapliieM ceMeHUu. OnKchIBaTh
CTa/IuY IPOPACTAHUS CEMSIH.
BbIABIATH OTAMYUTENBHBIE
MPU3HAKU CEMSH JIBYIOJIbHBIX U
0/1-HOJIOJIbHBIX PAaCTEHUH.
Hcnons3oBath
WH(OPMALIMOHHBIE PECYPCHI IS
MOATOTOBKH COOOIIIE-HUS O POJIH

Pa6ota «Ctpoenue
ceMeHHu (daco-
mm»lludposas
nmabopaTopusl 1o
IKOJIOTUH (IaTUHK
OCBe-IIIEHHOCTH,
BJIQKHOCTH U
TeMIIepaTy-

PB1). DNEeKTPOHHbBIE
TAOJMIIBI M TUIAKATHI.




CCMSH B XXHM3HHU YCJIOBC-
ka.[IpoBouTh HAOTIOACHNUS,
(UKCHPO-BATh UX PE3YITHTATHI BO
BpPEMsI BBITIOJI-HCHU A
nabopaTopHOU
pabotel.Cobnroate npaBuiia
paboTsl B Kabu-HeTe,
oOpalteHus ¢ 1abopaTOPHBIM
00opynoBaHNEeM YMEHHUE
paboTaTh ¢ 1a60paTOPHBIM
000pyIOBaHHEM,
YBEJIMYUTENbHBIMU PUOOpaMu

VYcmaoBus
MIPOpacCTaHUs
CEeMSIH

3HayeHue BOJIbI U BO3-1yXa
JUTSI TIPOpPacTaHUsI CEMSIH.
3amnacHbIe ITNTA-TEILHBIC
BEIIeCTBA Ce-MEHU.
TemneparypHble

YCJIOBUS ITPOpACTaAHUSA
ceMsiH. Poiib cBeta. Cpo-ku
moceBa CEMSH

N3yuuth posb
3anac-HbIX
MMATATEITLHBIX Be-
IIECTB CEMEHH.
TeMm-niepaTypHbIe
YCIIOBUSA
IIPOPaCTaHUs
ceMsiH. Posib cBeta

XapakTepru30BaTh POk BOJbI U
BO3-/lyXa B MPOPACTaHUH
ceMsH.OOBSACHSIThH 3HaUEHNE
3amacHbIX MU-TATEIHHBIX
BELIECTB B MPOpPACTaHUU
ceMsiH.OOBACHATh 3aBUCUMOCTD
popacTa-Husl CEMSH OT
TEeMIIEPATYpPHBIX yCII0-
BUil.[[porHO3upoBaTh CPOKU
1oceBa ce-MsH OTJICIbHBIX
KyJIbTyp.YMeHue paborats ¢
71a00paTOPHBIM 000PYIOBAHHEM,
YBEJIMYUTEIbHBIMU PUOOpaMH.

Pabora

«YcnoBus
MIPOPACTAHMSI CEMSTH.
3HayeHue BO-Jbl U
BO3/lyXa ISl Mpopac-
TaHUA
cemsn. I {udponast
nmabopaTopusi 1o
AKOJIOTHH (JaTYUK
OCBE-IIICHHOCTH,
BJIQ)KHOCTH U
TEeMIIepaTy-phl).

Kopens, ero ctpoe-
HUE U 3HAYCHUE.
KopneBbiii
CUCTEMBI.

THuIBI KOPHEBBIX CUCTEM
pactenuil. CTpoeHue KOpHs
— 30HBI KOpHS: KOHYC
HapacTaHus, BCa-ChbIBaHMUS,
IIPOBENICHUS, NETICHUS,
pocra. Poct kopHs,
reotponusm. Bu-
JOM3MEHEHHS KOPHEM.

I/ISYIH/ITL BHCHIHEC U
BHYTPCHHECEC CTPOC-
HHC KOpHHA

Pasznuyarh v onpeaensaTh THIIBI
KOP-HEBBIX CHCTEM Ha PUCYHKAX,
repOap-HbIX IK3EMILIAPAX,
HATYPaIbHBIX
oObekTax.Ha3piBaTh yacTu
KOpHSL. Y CTaHABJIMBATh
B3aMIMOCBSI3b CTPOE-HUS U
byHKIMIT yacTeit

Muxkpockon

1 (poBoi,
MUKpOIperna-

paThL. DIEK-TPOHHbBIE
Ta-ONMUIBI U TIJIa-KaTHI.




3HaueHue KOpHEH B
pupoe.

Jlaboparopnas paboTa 2.
«CTpoeHue KOpHs Mpo-
pOCTKa»

KOpHS.OOBSACHATH 0COOCHHOCTH
pocta kop-Hs. [IpoBoauTts
HaOJIIOICHUS 32 U3-MEHEHUSMHU B
BEPXYILIECYHON YaCTU KOPHS B
MepUoJI pocTa. XapaKkTepu30BaTh
3HAUCHUE BUION3-MCHEHHBIX
KOpHEH I
pacrenuil.lIpoBonnte
HaOI0IeHUS U (PUKCUPO-BaTh UX
PEe3yABTATHI BO BPEMSI BBITIOJI-
HEHUS 1Ta00opaTOpPHOM
paboTts1.CobmtoaaTh mpaBuia
paboTHl B Kabu-HeTE,
oOpaiteHus ¢ 1abopaTOPHBIM
000opynoBaHreM Y MEHHE
paboTaTh ¢ 1a00pPAaTOPHBIM
000pyIOBaHKEM,
YBEJIMYUTEIbHBIMU PUOOpaMH.

Jlucr, ero
CTPOCHHE U
3HAYCHHE.

Jlucrt, ero ctpoenue u
3HaueHue BHeminee
CTpOEHUE JTU-CTA.
Buytpennee crpoe-Hue
nucTa. TUIBI )KUIKO-BaHUS
nmucTtheB. CTpoeHue u
(GyHKIMM yCThULL. 3HAUYECHHE
JIUCTA JUTsl PACTCHHUS:
(dboTOCUH-TE3, HCTIapEHHE,
ra3oo0-meH. Jlucronan, ero
POJIb B ’KU3HU PACTCHHUSI.
BunousmeHnenus nu-cToeB

N3yunuth BHENTHEE U
BHYTpPEHHEE
CTpOEHUE JIUCTA.

OmnpenensaTs 4acTH JHCTa HA
repbap-HbIX FK3EMIUIIPaX,
pucynkax.Pa3nuyats npoctsie u
CIIOKHBIE JIH-CThSL.
XapaxkTepu30BaTh BHyTpPEHHEE
CTPOEHHE JINCTA, €T0 YaCTH
YcraHaBIMBaTh B3aMMOCBS3b
CTpoe-HUs M QyHKIUA

aucTa. XapakTepu3oBaTh
BUIOM3MEHEHHS JINCTHEB
pacTeHuil Y MeHHue paboTath ¢
1a00paTOPHBIM 000PYAOBAHUEM,
YBEJIUYUTEIbHBIMUA IPUOOPAMHU.

DJIEKTPOHHBIE
TaOJIHIIBI U TIJTAKATHI.
Hudposoii naTank
KOHIICHTPAIIUU HOHOB,
AIIEKTPOJ] HUTPAT-
AHHOHOB, JIEKTPOJI
CpaBHE-HHUSL.




Crebenb, ero
CTpOC-HHUE U
3HAYEHHE

Crebenb, ero cTpoeHHe U
3HAUCHUE

JlaboparopHas pabota 3.
«BHemHee cTpoe-Hue
KOpHEBHIIA, KITyO-HS,

N3yuuth BHELIHEE
CTpoeHue cTeOIIs.
Tu-nb1 credmneil.
Bnyrpen-nee
CTPOCHHE CTEOJIS.

OrnuceiBaTh BHEIIHEE CTPOCHUE
CTeO- 151, MPUBOIUTH MPAMEPHI
pa3IMYHBIX TUTIOB CTEOICH.
HaspiBaTh BHyTpeHHHE YacTU
cTelJisd pacTeHUN U UX

Mukpockon

U (POBOIA,
MUKpOTIpera-
patbl. «Cre-06enb
OJIHO-JIOJTBHBIX U

JyKOBHIIBI» OyHKIMU CTEOIISL. ¢yakumn. OnpeaensTs JIBYI0JIbHBIX
Bu-nousmenenus BUJIOM3MEHEHUS HAA-3€MHBIX U | paCTEHUN» DIIEKTPOHH
cTebns y MOJ3EMHBIX ITOOETOB Ha bI€ TaOIHIIBI U
HAJ3€MHBIX U MO~ pUCYyHKax, Gororpadusx, IIJIAKATBI
3€MHBIX [T0OET0B. HaTypaJib-HbIX
ob0bekrax.M3y4yars v onuceIBaTh
CTpOEHUE I10/1-3€MHBIX TIOOETOB,
OTMEUaTh UX pas-
mnunst. DUKCUpoBaTh
pPEe3yAbTATHI UCCIEN0-BAHUM.
CoOmronaTh mpaBuiIa paboThl B
kaOuHeTe, oOpareHus ¢ 1adopa-
TOPHBIM 000PYI0BaHUEM
JKu3HenesTebHOCTh pAaCTUTEIBHOIO OPraHu3Ma
MuHepanpHO€E NUTa- MuHepanbHOE IUTaHue YcranaBnuBath 1 OOBsCHATH posib KOpPHEBBIX BO- | Lludposas
HUE pacTeHu u pacTeHuil ¥ 3HauUeHHe B3aU-MOCBS3b JIOCKOB B MEXaHU3MeE nabopaTopust o
3Ha4YEeHUE BOJIBI BoAbIBoa Kak IIOYBEHHOT'O HIOYBEHHOT'O HKOJIOTUH (IaTUMK

HE00X0IMMOE YCIIOBHE
MUHEPAIBHOTO
(MOYBEHHOT0) MUTAHUSI.
W3Bnedenue pacTeHueM

B BOAC MUHCPAJIbHBIX

II€HUueC BOAbI 1 MUHC-
PAJIbHBIX BCUICCTB I10

U3 ITIOYBHI paCTBopéHHLIX

cousiel. OyHKIUA KOpHE-
BBIX BOJIOCKOB. [Iepeme-

MUTaHUS PaCTEHUI
Y YCIIOBUI BHEIIIHEH
Cpepl.

nutanust. O60CHOBBIBATH POJIb
MOYBEHHOTO MMH-TAaHUS B KU3HU
pactenuii CpaBHMBaTh U
pasnuyaTh COCTaB M 3HAUCHUE
OPraHUYeCKUX U MUHE-PATBHBIX
ynoOpeHuit s pacTeHuH.
Hcnonn30BaTh
WH(OPMALIMOHHBIE PECYPCHI IS
MOATOTOBKHU Mpe3eHTa-1U1
MPOEKTa O MPHUCIIOCOOIEHHOCTH

BJI&JK-HOCTH, OCBE-
IIEHHOCTH)




pacTeHuto. 3HaueHue
MUHEPAJILHOTO (II0YBEH-
HOTr'0) NUTaHus. TUIbl
yIoOpeHui ¥ BX POJIb B
KU3HU pacTeHus. JKo-
JOTHYECKHUE TPYIIIBI pac-
TEHUH 110 OTHOLIEHUIO K
BOJIE

K BOJIC PACTEHHI Pa3HbIX
9KOJIOrH4€e-CKUX I'PYII

Bosgymnoe nura-uue | Bo3gyniHoe nuranue Xapakrepu3oBarb [IpuBOIUTE MPUMEPHI [Mudposas
pacTeHuii — pacTeHuit — yCIIOBHS, OpraHu3MOB — aBTOTPO(OB U nabopatopusi 1o
¢dorocuHTe3 ¢dotocunTe3YcnoBus HE00X0U-Mble JUIs reTepoTpooB, HAXO-IUTh AKOJIOTHH (JIaTYUK
o0Opa3oBaHUs BO3/YIIIHOTO pa3nuuMs B UX YIJIe-KUCIIOTO Ta3a U
OpraHMYECKUX BEIIECTB B | MUTAHUS nuTanuu. OG0CHOBBIBATH KHUCIIOPOJa)
pacTeHnu. 3enEnble pacteHuil. OOBSCHST KOCMMYECKYIO POJIb 3€JIEHBIX
pacTeHust — aBTOTPOQBbI. b POJIb 3€JIEHBIX pactenuii. Mcnonb3oBath
I'erepoTpodsl Kak mo- JUCTHEB B MH(OPMAaLIMOHHBIE PECYPCHI IS
TpeOUTENN TOTOBBIX Op- dboTocuHTE3E MOJATOTOBKU COOOIIEHUS O POJIH
TaHUYECKUX BEILECTB. dboTocuHTE3a HA HAIlIEH
3nadeHne PoTocuHTE3A B riaHeTe BeimomHsaTh
pUpoJIe HAOIOICHUS U U3Mepe-HUS
Jprxanue Jlpixanue u oOMEH Be- VYcranaBinuBaTh Bocnuranue 6epexHoro Hudposas
uiecTB y pactenuitPosnp B3aHU-MOCBSI3b OTHOIICHMSI K CBOEMY 3/I0POBbIO, | JIabopaTopus 1o
JIBIXaHUSI B )KU3HU MPOLIECCOB PUBUTHE UH-TEpeca K AKOJIOTHH (IaTYUK
pactenuii. CpaBHUTENb- JbIXaHUS U U3YYEHUIO MIpeIMETa. YIJIe-KUCIIOTO Ta3a U

Hasl XapaKTepUCTUKa
MIPOLIECCOB JIBIXaHUS U
¢doTocunTesza. OOMeH
BEII[ECTB B OPraHU3Me Kak
BaXXHEHUIIINN MPHU-3HAK
XKU3HU. B3anuMo-cBs3b
MIPOLIECCOB JIbIXa-HUS U
¢dboTocuHTE3a

dboTocuH-TE3A,
MIPOBOJIUTH UX
CpaBHEHHE.
Onpenensith
MOHTHE «OOMEH
BEILIECTBY.
XapakTepu3oBarb
00-MEH BelleCTB
KaK Ba)KHBIM

KHCIJIOpOa)




IPU3HAK JKU3HU

9 | Tpancnopr BemecTB. | TpaHcropT BemiecTs. VYcranaBinvBaTh 1 OOBACHATD poJIb TPAaHCIOPTA [Tudposas
Hcnapenue Boabl Hcnapenne Boabl B3aU-MOCBSI3b BELIECTB, UCIIAPEHUS nabopaTopHst 1o
JUCTbSIMHU auctbsimu. TypropHoe TpaHcHopTa BO/Jibl. .OOOCHOBBIBATh POJIb AKOJIOTHH (JaTYUK
JlaGoparopHasi paboTa | COCTOSIHUE KJIETOK BELIECTB B MIOYBEHHOTO MU-TAHUS B )KU3HU | BJIAK-HOCTHU, OCBE-

4. «McnapeHue BOJBI pacTeHHUHN. pacrenuii CpaBHUBATD U IICHHOCTH ) ITU(PPOBOIMA
JUCTBSIMU JI0 U 110CJIE pa3auyarh COCTaB U 3HAYECHHE JIaTYUK

TIOJIUBAY, OpPraHUYECKUX U MUHE-PaJIbHBIX | 3JIEKTPOMPOBOJHOCTH
5. TypropHoe ynoOpeHuil 11s pacTeHu .

COCTOSIHME KJIETOK. Hcnons3oBars

6. 3HaueHue MH(OPMALMOHHBIE PECYPCHI IS

KYTHKYJIbI ¥ TIPOOKH B MOATOTOBKU Mpe3eHTa-1uN

3allUTe pacTeHU OT MPOEKTa O MPUCTIOCOOIEHHOCTH

UCHIapeHUs» K BOJIE paCTEHMI pa3HbIX

9KOJIOTHYE-CKHUX TPYIII
Knaccudukarus 1BETKOBBIX pacTeHUN

10 | CemetlicTBa KJ1acca OO6mras xapakrepuctu-ka. | M3yunts o0mryro 2 Briaensate ocHOBHBIE Tpu3Haku | PaboTa ¢ rep-0apHbIM

JIByionbHBIE CewmelictBa: Po3o- Xa-pPaKTEPUCTUKY KJIac-ca Mare-pruajioM

LBETHBIC, MOTBLILKOBBIE,
KpecroupeTHsie,
ITacnénonere, CiiokHO-
uBeTHbIe. OTINYUTEIb-

HBIC IIPU3HAKKU CE-MEHCTB.

3HaueHue B MPUPOJE U
KU3HU YeI0-BeKa.
CenbCKOXO03511i-CTBEHHBIE
KYIbTYpBI

ce-MENCTB Kiacca
JIBy-HOJIbHBIE.

JBynoJsibHbIE. ONTUCHIBATH
OTJIMYUTEIbHBIC TPU3HA-KU
ceMeilcTB Kitacca.Pacrio3naBaTh
MpeJcTaBUTENIEH ce-MEHCTB Ha
pHUCYHKax, repOapHbIX Ma-
Tepuanax, HaTypajibHbIX
o0bekTax. [I[puMeHsITh TPUEMBI
paboThI ¢ onpe-AeauTeneM
pacrenui. Mcrions3oBarsb
WH(OPMAIMOHHBIE PECYPCHI IS
MOATOTOBKHU MPE3EHTA-1IUH
MIPOEKTA O POJIM PACTEHUH Kiac-




ca /IByZ0JIbHBIE B IIPUPOJIE U
YKU3HU YEJIOBEKA

11

CewmeiicTBa Kj1acca
OIHOIOJIBHEIE

OO11ast XapaKTEepUCTHKA.

CemeiicTBa: JInnelinele,
Jlykossie, 3naku. Ot-

JIMYUTCIIbHBIC IIPU3HAKH.

3HaueHue B NpUpoJe

N3yauts oO0mIyro
Xa-pPaKTEPUCTUKY

Ce-MEHCTB Kilacca
OaHo-10/IbHEIE. .

BriienaTe npu3Haku Kiacca
Opnno-noabHble. OnpenensiTs
IIPU3HAKU JEJIEHUS KI1acCOB
JBynosbuble 1 OJIHOI0/Ib-HbIE
Ha cemeiicTBa. OnuChIBaTh
XapaKTepHbIE YEPThI ce-MENHCTB
KJjlacca
OnmnononbHeie. [ IpumMeHsTh
npuéMbl paboThI C OMpe-
JeJIATENEM
pacteHui. I IpuBoguTH IPUMEPHI
OXpaHsIeMbIX BUJIOB.
Ucnonws3oBath
MH(OPMALMOHHBIE PECYPCHI IS
MOATOTOBKH MPE3EHTA-IIUH
MIPOEKTA O MPAKTHYECKOM HC-
MOJIb30BaHUH PACTCHUMN
cemeiictBa OTHOIOIBHEIC, O
3HAUYEHUH 3JIAKOB JJIs1 JKUBBIX
OpraHu3MOB

Pabora ¢ rep-6apHbIM
Mare-puaioM




Beenenue — 3 4

TemaTnueckoe MmIaHupoBaHUE B / Kilacce

P. 1. PacTenust — mpou3BOUTENHN OPraHUIECKOTO BemecTBa — 12 u.
P.2. ’)KuBoTHBIE — IOTPEOUTENN OPraHUYECKOTO BemecTBa — 13 u.
P.3. Baktepuu, rpu0bl — pa3pyluTeIn Opranndeckoro BeniecTa. JlnmaitHuky — 5 9.

Oo6o0611enue — 1 4.

Ne | Tema Conepxanue IeneBas ycranoka | Kosmu | OcHOBHBIE BUbI AedATenbHOCTH | Mcmosbp3oBaHme
ypoka €CTBO | 00y4arouuxcsi Ha ypoKke/BHEY- 000pOI0BaHMS
1! 4acoB | pOYHOM 3aHSATUU
Pactenns — mpou3BOAUTENN OPraHUIECKOTO BEIIECTBA

1 | IoamapctBo OO6mrast XxapakTepruCTUKA. W3yuuts ctpoenne | 1 OO0mras xapakTeprucTHKA. Mukpockon
Hacrosmue Crpoenue, pa3MHO-KEHHE 1 pa3MHOKEHHE Crpoenue, pa3MHO-KEHHE 1M (ppoBoi,
BOJIOPOCIIH. BoJiopocieit. PasnooOpazue BO/JI-pOCIeit BoJiopocieii. PasnooOpasue MHKpPOIIpEna-parhl.
[ToaapcTBo BoJi0-pocieit. Otaensl: 3ené- BOJIO-pociieit. Otnensl: 3emné- (OnnokneTOuHAs
Bbarpsiaku. Ponb Hble, Kpachusie, bypeie Hbie, Kpacusie, bypeie BOJIOPOCIIb —
BOJIOPOCJICH B BOJIOPOCIIH. 3HAYEHUE BOJIOPOCJIH. 3HAYEHUE XJIAMHJIOMOHA/1A)
BOJHBIX BOJIOPOCIEN B PUPOJE. BOJIOPOCIIEH B IPUPOJE.
skocucremax. JI/p | Mcnonb3oBanue Bogopocieit Hcnonp3oBanue BoAOpocien
1. "Uzyuenue YEJI0BEKOM YEJIOBEKOM
OJIHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX
BoJIopoceit"”

2 | Orgmen MoxoBuansle, xapaktepusie | M3yuuts ctpoenue | 1 CpaBHUMBATh Npe/ICTaBUTENIEH Mukpockon
MoxoBuHbIE. yepThl cTpoeHus. Kiacchl: U Pa3MHOXKEHUE pa3-JTMYHBIX TPYIII PACTCHUM U (ppoBoIA,
Ponbs MmxoB B [leuénounuku n MXOB oTAena, 1e-1aTh MUKPOMPETNa-parhbl.
o0OpazoBaHNH JIucrocrebenbHbIE, HX BbIBO/Ib1. Ha3biBaTh
OOJOTHBIX OTJIMYUTEIbHBIE YEPTHI. CYILIECTBEHHbIE MPU3HAKU MXOB.

skocucrem JI/p 2.

Pa3zmuoxenue (Oecno-noe u

Pacnio3naBate nipeacraBureneit




«CtpoeHue
3€JI€HOT0 MXa

M0JIOBOE) U pa3-BUTHE
MOXOBHUIHBIX. MO-XOBI/II[HBIG

MO-XOBHU/IHBIX Ha PUCYHKAX,
repOapHbIX MaTepuanax, >KUBbIX

KYKYIITKAH KaK CIIOPO-BbIC PACTCHHUSI. o0bexTax. BeiaensaTs npusHaku
JIEH 3HaueHUEe MXOB B MPHU-POJIC U MIPUHA]IC)KHO-CTH MOXOBHTHBIX
KU3HU YEJIOBEKA. K BBICIIIM CIIOPO-BBIM
JlabopatopHnas paboTta 3. pacTeHusIM. XapaKTepu30BaTh
«3y4ueHne BHEIITHETO IIPOIIECCHI Pa3-MHOXKEHHS U
CTPOEHUS MOXOBHJIHBIX Pa3BUTHSI MOXOBHUIHBIX, UX
pacTeHuin» 0COOEHHOCTH. Y CTaHABIMBATh
B3aMIMOCBSI3b CTPOC-HUS MXOB H
WX BO3JICVICTBHS Ha CpEAY
oburtanus. CpaBHUBATh BHEIIIHEE
CTPOEHUE 3ENEHOTO MXa
(KyKyIIKMHa JIbHA) U 6e0ro mMxa
(carayma), oTMeqaTh Ux
CXOJICTBO U
paznuunsa. PUKCUPOBaTh
pe3yabTaThl HCCIIEI0-BaHHIA.
CoOmronaTh npaBuia paboThl B
KaOu-HeTe, oOpamieHus ¢
1a60paTOPHBIM 000PYI0BAaHUEM
Otnen OO6mras xapakTepucTuKa N3yauTh 0011Yy10 BBIABIISITE 0OIIIHIE YePThI PaboTa c rep-6apabiM
I'onocemennsle. roJIoOCeMEHHBIX. Pacce-jeHne | Xa-pakTepucTuKy CTPOCHUS U Pa3BUTHUS CEMEHHBIX | MaTe-puajioM
Poinp TOJIOCEMEHHBIX 110 roJjoce-MEeHHBIX pactenuii. OcBauBaTh MPUEMBI

rOJIOCEMEHHBIX B
HKOCUCTEME Talru
Jp. 4. «Ctpoenue
M0OEroB XBOMHBIX
pacTeHu»

JI/p 5.«Ctpoenue
MYKCKHUX,
KEHCKUX IIHIIEK U
CEMSIH COCHBI

MOBEPXHOCTH 3EMIIH.
OO0pa3zoBaHHE CEMSH KaK
CBUJETENILCTBO 00-j1€€
BBICOKOI'O YPOBHSI pa3BUTHUSA
roJIOCEMEH-HBIX I10
CPaBHEHHUIO CO CLIOPOBBIMH.
Oco0eHHO-CTH CTPOSHUS U
pa3BU-TUs NPEACTABUTENEH
KJlacca XBoliHkIe. 1 ono-

pacteHuii

paboThI ¢ Orpe-aenuTesieM
pactenuii. CpaBHUBATh
CTPOEHUE CIIOPHI U CEMEHHU.
XapaxkTepu30BaTh MPOIIECCHI
pa3-MHOXKEHUS U Pa3BUTHS
rOJIOCEMEH-
HbIX.[Iporuo3upoBars
MOCJEICTBUS HEpa-IIMOHATbHOU
JIEATEIbHOCTH YETIOBEKA JyIs




0OBIKHOBEHHOI

CEMEHHBIE Ha TEPPUTO-PUU
Poccun. Ix 3Haue-HuE B
MIPUPO/IE U )KU3HU YEJIOBEKA

JKUA3HU

roJioceMeHHbIX. MIcnosib30BaTh
WH(OPMAITMOHHBIE PECYPCHI IS
MOJITOTOBKHU MPE3EHTA-LINU
MPOEKTa O 3HAYEHUH XBOMHBIX
necoB Poccun

Otnen
[TokpbeITOCEMEHHBIE
, wn 1{BeTKoBBIE.
Ponb
MMOKPBITOCEMEHHBIX
B Pa3BUTUU
3emIleienus

JI/p 6. «Ipu3naku
OJHOJIOJIbHBIX U
JIBYJTOJTBHBIX
pacTeHuin»

OO01ast XapakTepucTH-Ka.
CemeiictBa: Po3onBseTHEIE,
MOTBIILKOBEIE,
KpecroupeTHsie,
ITacnénoseie, Ci0KHO-
uBeTHbIC. OTIMYNTE-HBIE
MPU3HAKU CEMEMNCTB.
3Ha4YeHHE B IPUPOJIE U
YKWU3HU Yel-BeKa.
CenbCKOXO03SIIICTBEHHBIE
KYJIbTYpBI

N3yuuts oOuryro
XapaKTEPUCTHUKY Ce-
MENCTB Kitacca [[By-
JIOJIbHBIE.

Bb11iensiTh OCHOBHBIE TPU3HAKU
KJ1ac-ca J{By10JIbHBIE.
OnuceIBaTh OTIMYUTENLHBIE
IIPU3HA-KU CEMEWCTB Kiacca.
Pacno3naBats npeacraBureneit
C-MEHCTB Ha PUCYHKAX,
repOapHbIX Ma-TepHuasax,
HaTypaJbHbBIX
obbekTax.[IpumMeHsITh MPUEMBI
paboTHI C OTpe-eTuTeNIeM
pacrenuii. cnions30BaTh
nH(OPMAaLMOHHBIE PECYPCHI IS
MOATOTOBKH MPE3eHTa-1UN
MIPOEKTa O POJIU paCTEHHM Kiiac-
ca /[BynonbHbBIE B IPUPOJIE U
YKU3HU YeJIOBeKa

Pabora ¢ repbapHbIM
MaTepraIoM




CewmeiicTBa Ki1acca
OIHOHOJILHBIE

OOm1ast XapaKTepUCTHKA.
CemeiicTBa: Jlnennsie,
JlykoBsie, 3naku. Ot-
JIMYUTCIIbHBIC ITPU3HAKH.
3HaueHue B IPUPOJIE

Nzyuuts 0011y10
Xa-pPaKTEPUCTUKY
ce-MeHCTB Kiacca
OaHo-10/IbHEIE. .

BriensaTe npu3Haku Kiacca
Opnno-nonbHbIe. Orpenensirsb
IIPU3HAKU JEJICHUS KJIACCOB
JBynonbubie 1 OAHOA0Ib-HbIE
Ha ceMmelicTBa. OnuchIBaTH
XapaKTepHbIE YEPTHI CE-MENUCTB
KJjlacca
OnnononbHbie. [ [pumMeHsTh
npuéMbI pabOTHI € OTIpe-
JeJIATENEM

pacrennii. [IpuBOIUTE IpUMEPHI
OXpaHsIeMbIX BUJIOB.
Ucnonws3oBaTth
MH(OPMAaLIMOHHBIE PECYPCHI IS
MOATOTOBKH MPE3eHTa-1UN
MIPOEKTa O MPAKTUYECKOM HUC-
MOJIb30BaHUU PACTEHUI
cemeiicrBa OIHOAONBHBIE, O
3HAYEHUH 3JIAKOB JIJIS )KUBBIX
OpraHu3MOB

Pabota ¢ rep-6apHbIM
Mare-praIoM

KusotHnie — HOTpe6I/ITeJ'II/I OpraHn4eCKoOro BEUicCTea

O61as xapakTepu-

CTHKa MOALIAPCTBA
IIpocreitiue.

JlaGopaTtopHas paboTa

7.

«Ctpoenue n
nepe/iBU-KeHNne
UHDY30pUH-TY-

Cpena oOuTtaHusi, BHEII-
Hee crpoenue. CTpoe-Hue
Y J)KU3HEIESATENIb-HOCTh
CapKOJIOBBIX Ha IIpUMEpe
amMEOBI-TIPO-Tesl.
Pa3znoobpasue cap-
Koz10BbIX Cpena
oOuTaHus, CTpoe-HUE U

Jatb o61ryro
XapaKTe-pUCTUKY
[Ipocreit-mnm, Ha
npumepe Tu-na
Capkooxryru-
koBble. Ha mpumepe
3BIJIEHBI 3€JIEHOU
M0Ka3aTh

1

BBIABISITE XapaKTepHbIE
MIPU3HAKY T0/II1apCTBA
[Ipocreitmme, unu On-
HOKJIETOYHBIE, THIIA
CapkoioBbI€ U
KT'yTHUKOHOCIIBL Pacrio3HaBath
MpeJICTaBUTENeH Kilac-ca
Capko0BbIe Ha MUKpOTIpera-

Muxkpockon

1 (poBoi,
MUKPOIperna-paThl
(ame0a, IBIIICHA
3esieHas1, uHQy3opus
Ty(enbka)




benbru»

8. «CpaBHuTENBbHAS
XapaKTEepPUCTHKA
OJTHOKJIETOYHBIX
OPTaHU3MOBY

nepeBIKEHUE Ha
IIpUMEpE 3BIIICHBI 3€11E-
HOU. XapakTep MUTaHus,
€ro 3aBUCUMOCTb OT
yclI0BUM cpepl. [Ipixa-
HUE, BBIJICIICHUE U pa3-
MHOxeHue. Coueranue
MPU3HAKOB )KUBOTHOTO U
pacTeHus y 9BIIICHBI
3enénoil. Paznoobpasue
KTYTUKOHOCIIEB

B3aUMOCBSI3b CTPOE-
HHSA U XapakKTepa
IU-TaHud OT
YCIIOBHI
OKpYyKarouen
cpebl

parax, pUucyHKax,
dororpadusx.YcraHaBIUBATH
B3aMMOCBSI3b CTPOC-HUSA U
(GyHKUIMI OpraHn3Ma Ha MpH-
Mepe amEOBI-TIpoTes.
O060CHOBBIBaTH POJIb
MPOCTEUIINX B
IKOCHUCTEMAxX Y MEHHE PadoTaTh C
1a00paTOpPHBIM 000PYIOBAaHUEM,
YBEITUYUTEIbHBIMH TIPHOOpaMHU.

Twun Kuneuno-

nosjoctHele. CTpoeHue

n XKU3HEC-
JACATCIbHOCTD

OO6mue uepTsl cTpoe-
Hus. ['mapa — oguHOY-
Hb1# nonum. Cpena oou-
TaHWs, BHEIITHEE U BHY-
TpEHHEE CTPOCHHUE.
Oco0OEHHOCTH JKU3HEE-
ATEITLHOCTH, YPOBEHD
OpraHu3aIy B CpaBHE-
HHUH C MPOCTEHITUMU

N3yuuts cTpoeHue
u
KHU3HCACATCIBHOCTD
KHIIIECYHOIIOJIOCTHHI
X Ha IpUMEpE
TUAPBI, BBIICIUTD
OCHOBHBIC YEPTBI
YCIIOKHEHHUS
OpraHu3aluy 1o
CPaBHEHHIO C IIPO-

OnuceiBaTh OCHOBHBIE MTPU3HAKH
MOJIapCTBA

Mmuoroxkiierounsie. Ha3pBaTh
MPEICTABUTENIEH TUIIA KH-
IIEYHONOJIOCTHEIX. BEIIEIATE
001I1e YepThl CTPOCHHUSI.
OOBACHATH HAa IPUMEPE HATTUIHE
Jy-4€BOM CUMMETPHH Y
KUIIEYHOIIO-JIOCTHBIX.
XapakTepru30BaTh MPU3HAKU

Mukpockon
1u(ppoBoi,
MUKpOITpena-paThl.
(BHy-TpeHHEE
CTpOEHUE THJIPbI)

CTEHUIITUMH. 0oJiee CI0KHOM OpraHU3aIii B
CPaBHEHMH C POCTEHILINMU
Tun Kosibuatsie ye- Mecra oburtanus, crpoe- | 3yunthb Pacnio3naBath npeacraBuTeneit Mukpockon
PBH. HUE U KU3HEAEATENb- 0COOEHHOCTH KJIac-ca Ha PUCYHKaX, u(ppoBoii,

HOCTB CHCTEM
BHYTPEHHUX OP-TaHOB.
YpOBHHU OpraHu-3aluu
OpraHoOB YYyBCTB
CBOOOIHOKUBYIIIUX
KOJIYATBIX YEepBe U Na-
Pa3sUTUYECKUX KPYTIIBIX
4yepBen

YCIIO)KHEHHUSI B
CTPOEHUH KOJIbYa-
TBIX YepBeit kak 0o-
nee
BBICOKOOPTaHU30-
BAaHHOM T'PYIIIBI 110
CPaBHEHHIO C
IUIOCKU-MHU U

doTorpadusx. XapakTepru3oBaTh
YePTHI YCIOKHE-HUSI CTPOCHHUS
CHCTEM BHYTPEHHUX
opranoB.DopmMynHupoBaTh BHIBOJ
00 ypOBHE CTPOEHHsI OPraHOB
qyBCTB

nabopaTop-Hoe
060pyno-BaHue. JJek-
TPOHHBIE Ta0-JIHIIBI




Jlaboparopnas padota 9.

KpYTJIbIMU Yep-

«Bneunee ctpoeHue BSIMU.
JI0/IEBOTO YEPBS, €T0
nepeBIKEHIE, pa3apa-
KHUMOCTB.
JlaboparopHuas padota 10
(10 yCMOTpPEHHUIO yuu-
TEJs)
«BHyTpeHHee cTpoeHune
JIOKJIEBOTO YEPBS».
9 | Tun Momrocku Cpena oburtanus, BHEII- N3yunts Paznuuare u onpenenars 1By- [Mudposoii
HEee CTPOSHHE Ha MPUMe- | OCOOCHHOCTH CTBOPYATHIX MOJUTFOCKOB Ha MHUKPOCKOTI,
pe 6e33y0xu. CTpoeHne U | CTpOEHUS Kiacca pHUCYyH-Kax, poTorpadusx, nabopaTop-Hoe
(GYHKIIMU CHCTEM BHY- JIBycTBOpUaThIe HATypaJIbHBIX o0opymo-BaHue.
TPEHHUX Opra”os. Oco- MOJI-TIFOCKH 00bekTax.O0BACHSTD Biax-Hb1e npemnapa-
OCHHOCTH Pa3MHOKEHUS B3aMMOCBSI3b 00pa3a KU3HU U TBI, KOJIJICKIHH
u pazurus. Pons B npu- 0COOEHHOCTEH CTPOCHMUS PaKOBHH MOJUTFOCKOB.
poJie ¥ 3HaYeHue A7 JIBYCTBOPYATBIX ONeKTPOHHbIE
YeJI0BEKa. MOJUTIOCKOB. X apaKTepH30BaTh TaOJIMLIBI
JlabopaTtopHnas padora 11. YepTHI MIPUCTIOCOO-TICHHOCTH
«BHemiHee cTpoenue pa- MOJUIFOCKOB K Cpejie 00U-TaHus.
KOBUH IPECHOBOJIHBIX U ®opMynupoBaTh BBIBOJ O POJIH
MOPCKUX MOJUTFOCKOB JIBY-CTBOPYATBIX MOJUIFOCKOB B
BOJIHBIX
9KOCHUCTEMAX, B JKU3HU
4eJIoBeKa. Y CTaHaBIIMBaTh
CXOJICTBO U Pa3IUyus B
CTPOCHHUHU PAaKOBUH
MoJuttockoB.CoOmoiath
npaBuia paboTsl B KaOu-Here,
oOpateHus ¢ 1abopaTopHbIM
00opya0oBaHNEM
10 | Tun Ynenucronorue. | OOImas XapakTepuCTH-Ka, | BBISBUTH OCHOBHBIE BbIsBIATE XapakTepHbIe I"epOapHbIif MaTepuan




Knacc Hacekombie OCOOCHHOCTH BHEIII-HETO | XapaKTepHBIC MPU3HAKNA HACEKOMBIX, — CTPOCHHUE Ha-
cTpoenus. PazHo-o0pasue | nmpu3Ha-Ku OTIMCHIBATh UX MIPH BbI- CEKOMOTO, THUIIBI
POTOBBIX Opra-HOB. HACEKOMBIX. MOJIHEHUU JIA00paTOPHOH pa3BUTHSL.
Crpoenue u GyHKIUN N3yuuth THIIBI paboThl. Y cTaHABINBATH
CUCTEM BHY-TPEHHUX pa3BU-THS B3aMMOCBSI3b BHY-TPEHHETO
opraHoB. Pa3-MHOXEeHHE. | HaCEKOMBIX CTPOCHUS H MPOIIECCOB
Pa3BuTHE ¢ HEMOIHBIM KU3HEACATSIILHOCTH
npeBpamieHuemM. [ pyrb HacekoMbIx. Habmronats,
HaceKOMBbIX. Pa3zButue ¢ (buKCHPOBaTh PE3yIbTa-ThI
MTOJTHBIM TPEBPAICHU-EM. HAOJIOICHUH, JIeNaTh
['pynmel HacekoMbIX. Pouib BBIBOI6I. COOMTIOIATH MTpaBUiia
Ka)XJ0¥ CTauy Pa3BUTHS paboThl B Kabu-HETE,
HACEKOMBIX oOpaitieHus ¢ 1abopaTOPHBIM
JlaboparopHas padota 12. 000pyI0BaHHEM.
«BHemrHee cTpoeHne XapakTepru30BaTh THITBI
HACEKOMOTO0» pa3BHUTHS Ha-CEKOMBIX.
OOBACHATD NPUHIIUIIBI
KJaccuuKa-1uu
HACEKOMBIX. Y CTaHaBJIMBATh
CUCTEMAaTHYECKYIO
MPUHAIICKHOCTD
HACEKOMBIX. BBISIBIISITh paznmuuus
B Pa3BUTUHU HA-CEKOMBIX C
MOJIHBIM U HEMOJHBIM
peBpalieHueM
11 |. OcoOenHoctu BHemHero | M3yuuts XapaxkTepusoBath ocobeHHOCTH | Brasknble mpenapaThbl
Tun Xopaossie. CTpOEHUS, CBSI3aHHBIE C 0COOEHHOCTH BHEIITHET0 CTPOCHUS PHIO B «Pb16B1». MoO-n1€7H —
[To3BOHOUHBIE oOuTaHuEM B BHEIIIHETO CBSI3H CO Cpefioii oOUTaHus. CKe-JIeT PBIObI
xuBoTHbIE. Hanknacc | Boge.Ctpoenue u CTpOCHUH, OcBauBath npuémbl paboThI C

PrI0OBL

(GYHKIMU KOHEYHOCTEH.
Opranbl 60KOBOM JTMHUHY,
Oprassl ciyxa,
paBHoBecusi. OnopHO-

CBSI3aHHEBIE C 00UTa-
HHUECM B BOJC

oTIpe-JeNHTeNeM
KHBOTHBIX. BBISBIIATE 4epThI
HPUCIIOCOOJICHHO-CTH
BHYTPEHHETO CTPOEHHUSI IO K




JIBUTaTeNIbHAs CUCTEMA.
Ckenet Hemap-HbIX U
MapHBIX TJIABHU-KOB.
CKeJer roJIoBbl, CKEJIET
xabp. OcobeH-HOCTH
CTpoeHus ¥ PpyHK-IUi
CHCTEM BHYTPEHHHX
opraHoB. YepTsl 6osee
BBICOKOTO YPOBHS Opra-
HU3alMU PHIO 1O CpaB-
HEHHIO C JIJAHIIETHUKOM.
JlabopaTtopHnast pabota
«BHenrHee cTpoeHue u
0COOEHHOCTH TepeIBU-
xeHus peiob» JI/p 13.
«BHyTpeHHee cTpoeHue
PBIOBI

oburanuto B Boje. Habmronare u
OIMCBIBATb BHCIIHEC CTPOCHHUC U
O0COOEHHOCTH MepeaABU-KEHUS
pI)I6 B XOJ€ BBIIIOJIHCHUA JIa-
O6oparopHoii paboTel. Co0r01aTh
ImpaBuJjia IOBCACHUA B Ka6I/IHCT€,
oOpaiteHus ¢ 1abopaTop-HbIM
000pyI0BaHHEM.
YcranaBinvuBaTh B3aMMOCBSI3b
CTPOC-HUA OTACITBbHBIX gacTel
ckesera pbl0 M UX QyHKIMH.
BBISABIATE XapaKTepHBIE YEPTHI
CTPOCHHUA CUCTEM BHYTPCHHUX
opra-HoB.CpaBHUBATh
0COOEHHOCTHU CTPOCHHUSI U
(GyHKIMI BHYTPEHHUX OPTaHOB
pBIO U JTAHIIETHUKA.
XapakTepru30BaTh YEPThI
yCII0’KHE-HUS OpraHu3aliu pblo

12 |. XapakTepHbIE YEPTHI N3yuuth 4epThl YcranaBinuBaTh B3aMMOCBSI3b Brnaxnsie nmpenaparel
Knacc 3eMHOBOJIHBIE | CTPOCHUS CHCTEM BHY- CTpOE-HUSI CUCTEM CTpOE-HUS OPraHOB U CHCTEM «3eMHOBO/I-HBIC)
TPEHHUX OPTraHOB 3EM- BHYTPEH-HUX OPraHoB ¢ UX QYHKIHUSAMU U
HOBOJIHBIX IO CpaBHe- OpraHOB 3€MHO- cpenoii oonranus. CpaBHUBATH,
HHUIO C KOCTHBIMU pbIOa- BO/JTHBIX 10 CPaBHE- 00001aTh HHGOPMA-IIHIO O
MU. CXO/ICTBO CTPOCHUS HUIO C KOCTHBIMH CTPOCHUHU BHYTPEHHHUX Opra-HOB
BHYTPEHHUX OPTraHOB prIOaMu amduOuii u peIO, AEIIaTh BHIBO-
36MHOBOJHBIX U PBIO 11 OTipeiessaTh 4epThl Oosee
BBICOKOW OpraHu3aluu
3eMHOBOJIHBIX TI0 CPaB-HEHHIO C
pbIOaMu
13 CXOJCTBO M pa3Iuyus N3yuuts uepTh YcTaHaBnMBaTh B3aUMOCBSI3b Brnaxnabple mpenapatbl

Knacc
MIPECMBIKAIOIIHECS..

CTPOCHHA CUCTEM BHY-
TPCHHUX OPraHOB IIPC-

CTpO€-HMSI CUCTEM
BHYTPEH-HUX

CTPOC-HUS BHYTPCHHUX OPIraHOB
U CUCTCM OPIr'aHOB peHTHJ’IHﬁ, Hux

((HpeCMBI'KaIOH_II/ICCH»




CMBIKAIOIINXCS U 3€MHO-
BOJIHBIX. YepTsl pu-
CII0COOJIEHHOCTH

OpraHoB IIPECMBbI-
KaIOIIMXCs 110 CPaB-
HEHHUIO C

GyHKIHA 1 cpeIbl
oOuTaHus. BBISBIATE 4epThI
0oJiee BBICOKOI Op-raHu3aluu

MIPECMBIKAIOIIHNXCS K 36MHOBOIHBIMHU. MIPECMBIKAIOIINXCS 10
JKU3HM Ha cyuie. Pa3- CPaBHECHUIO C
MHOYEHHUE U Pa3BUTHE. 36eMHOBOIHBIMU. XapaKTepU30BatT
3aBUCUMOCTb I'0JIOBOTO b IPOLIECCHI pa3-
KU3HEHHOTO LIUKJIA OT MHOKCHHUS ¥ PA3BUTHS
TeMIEPATYpPHBIX YCI0-BUU JIETEHBIIIECH Y
MPECMBIKAIOIINXCS.
Hcnons3oBaTth
WH()OPMaITMOHHBIE PECYPCHI IS
MOJITOTOBKH MTPE3CHTA-IIUH
MIPOEKTa O TOJ0BOM JKU3HEHHOM
LUKJIE PENTUINA, 3200T€ O
MOTOMCTBE
14 B3anMocBsI3b BHENIHETO N3yanthb XapakrepuzoBaTb ocobenHoct | Uydeno Iltu-pr,
Knacc ITtuip. CTPOEHUS U MPUCTIOCO0- B3aMMOCBSI3b BHEITHETO CTPOCHHUS NTHII B [lepbs nTUIBL, MU-

JICHHOCTH TITHI] K TTOJIETY.
Tunel mepbeB 1 UX PyHK-
uu. YepThl cx01cTBa U
pas3u4Ksi HOKPOBOB MTHII
U PENTHINAM.
JlabopaTtopHnas padora 14.
«BHeniHee crpoeHue
nruibl. CTpoeHue me-
preB» M3meHeHus
CTPOCHUS CKEJIeTa MTHI] B
CBSI3U C
MPUCTIOCOOIEHHOCTBIO K
nosiéty. OcoOeHHOCTH
CTPOEHHUS MyCKYJIaTyphl U
e€¢ pyaxumu. I[TpuunHb!

BHEIIHErO CTPOCHUSA
u
MIPHUCIIOCOOJICHHOCT
Y NTHII K TTOJIETY

CBSI3H C HIX
MPUCTIOCOOJIEHHOCTHIO K
10JI€TY. OOBSICHATH CTPOCHUE H
(GYHKIIUH 11e-PhEBOTO MMOKPOBA
TeJIa NTHIIL. Y CTAHABJIUBATH
YepThI CXOJICTBA M PA3INIHS
MIOKPOBOB NTHII U PENTH-

nwii. I3yuaTh U ONUCHIBATH
0COOCHHOCTH BHEIITHETO
CTPOCHHUS NITHIL B XOJIC BBI-
TIOJTHEHHUS J1a00PaTOPHOM
pabotbl.CobnoaTh mpaBuia
paboThl B KaOu-HeTe,
oOpareHus ¢ 1abopaTopHbIM
000pyI0BaHNEM

Kponpenapa-Tbl
«[lepbst iTUTY, CKENET
roJyosi.




CpacTaHus OTJEIIbHBIX
KOCTEH CKeJIeTa IITHII,
JlaboparopHuas padota 15.
«CTpoeHue ckemneTa nTu-
1BD)

15

Knacc
Muiexkonurarorue.

OCoOeHHOCTH CTPOCHUS
ONIOPHO-/IBUTaTEIIbHON
CUCTEMBI. YPOBEHBb Opra-
HU3ALUU HEPBHOW CH-
CTEMBI 10 CPAaBHEHHUIO C
JPYTUMHU [TO3BOHOYHBI-
MH. XapaKTEPHBIC YEPTHI
CTPOEHMSI MUILEBAPH-
TEJIbHON CUCTEMBI KO-
MIBITHBIX U TPBI3YHOB.
VYcnoxHEHUE CTPOEHUS U

(byHKIM BHYTPEHHHUX
OpraHoB.

JlabopaTtopHnas padora 16.

«CTtpoeHue ckenera
MJIEKOTUTAIOIINX)

N3yunts ckener u
BHYTpPEHHEE
CTPOCHHE
MJIEKOTIMTAOIINX

OnwuceIBaTh XapaKTepHbIE
0COOEHHO-CTH CTPOCHHUS U
(GyHKIMI onop-HO-
JIBUTATEIIEHOW CUCTEMB,
UCTIOJTb-3YSI IPUMEPHI JKHBOTHBIX
pasHBIX cpen
obutanus.ITpoBouTh
HaOI0IeHNS U (PUKCUPO-BaTh UX
pe3yIbTaThI B XOJI€ BHITIOJTHE-
HUS Ta00paTOPHO

paboThI. XapaKTepu30BaTh
0COOCHHOCTH CTPOCHHSI CUCTEM
BHYTPEHHUX Opra-HOB
MJIEKOTTUTAOIINX IO CPAaBHEHHIO
c

PENTHINSAMA. APTyMEHTHPOBATh
BBIBO/JIBI O MTPO-TPECCUBHOM
Pa3BUTHH MJICKOITUTAIO-
mmx.CoOuoaaTh mpaBuia
paboTHl B Kabu-HeTE,
oOpareHus ¢ 1ab0paToOpHbIM
obopynoBaHueM

Biraxxnble nipenaparsl
«Kpomuk», ckener
MJIE-KOIIUTAOLIETO

bakrepuu, rpulbl — pa3pyImuTenn opraHunyeckoro Beniectsa. JinmaiHuku

16 ‘ Crpoenue u

‘ EaKTepI/II/IZ CTPOCHUC U

| XapaxrepuzoBatb

I

| OnmchiBaTh pazHOOGpasHbIE

PaCCManI/IBa- HHC




KU3HEAEATEILHOCTh KHU3HEJEATEIbHOCTh. bakT | ocobeHHOCTH (dopMBbI OaKTepHATBHBIX KIETOK | OaKkTepuii Ha TOTOBBIX
Oakrepuil. 3HaUeHUE | €pUM — MPUMHUTHB- CTpOE-HUs Ha PUCYHKE MUKpOIIpena-parax ¢
OakTepuil B IpUpoJe | HbIE OJHOKIETOUHBIC Op- | OaKTepuil. yueOHuKa.Paznuyarh noHATHS: U C-TI0JIb30BaHUEM
Y )KM3HU YEJI0BEKa ranu3mbl. CTpoeHue 0ak- «aBTOTPO(DEIY, «reTepOTPOdBI», | MUKPOCKOIIA.

Tepuil. Pa3MHO)KeHue. CIPOKAPUOTHI», «IYKAPUOTHI».

OakTepuil AeICHUEM XapaxkTepu3oBaTh [IPOLIECCHI

KJIeTKU HazaBoe. bakre- YKU3HE-JIeSITEIbHOCTU OaKTepuun

pHUU Kak camasi ApeBHsA Kak npoka-puoT.CpaBHUBATh U

rpyIIa OpraHu3MoB. OIICHUBATh POJIb OAKTE-puUil-

[Ipoueccel xxu3nenes- aBTOTPO(OB U OakTEepHUii-reTepo-

TEJTLHOCTH OAKTEPHil. TpodoB B IpUpoIe Y MEHNE

[TonsiTre 06 aBTOTpOdax paboTaTh ¢ 1a60paTOPHBIM

U reTepoTpodax, mpoka- 000pyIOBaHHEM,

pHOTAX M 3yKapuoTax YBEJIMYUTENbHBIMU PUOOpaMH.

17 | I'pu6sl. Ob6mas MHuoroo0Opasue u 3Haye- XapakTepu3oBarb [Toppaznenars HUISIIOYHbIE ['oToBUTH MH-
XapaKTEPUCTHKA. Hue rpuboB. CtpoeHue CTpOEHHUE rpuOBl Ha TUIACTUHYATHIE U Kpompernapar
MHuoroo6pa3zue LUISTIOYHBIX TPUOOB. HUISITIOYHBIX TpyOuaTsie.OnucheIBaTh KYJbTYpBI
rpuOoB. [TnecueBbie TpUOHI, UX rpuboB. CTPOCHHME TUIECHEBBIX TPHOOB IO | Aposkkei. M3yuaTs

WCIIOJIb30Ba-HUE B
3IIPaBOOXPaHEHUN
(aHTUOMOTHUK TICHUITUII-
mH). OTHOKIJIETOYHBIE
rpuobI — apoxoxu. Mx
WCIIOJIb30BAHUE B XJIE-
OomeYeHNN U TTMBOBape-
Huu. Chen00HbIE U S1710-
BUTHIC TpHOBL [IpaBuia
cbopa u ynotpeOaeHus
rpu6oB B nuty. [Tapa3u-
Tudeckue rpudsl. Pomib
rpuOOB B MPUPOJE U
YKU3HU YEJIOBEKa

PUCYHKY yueOHHKA. OOBICHATH
TEPMUHBI «aHTHOUOTHKY» H
«TeHUIWIUIHHEY. Pacio3HaBath
CheOOHBIE U SITIOBU-ThHIE TPUOBI
Ha TabJIUIaX ¥ PUCYHKAX
y4eOHHUKa. Y4acTBOBATh B
COBMECTHOM OOCYK/Ie-HUU
npaBuiI cOOpa U UCTIOIB30BaAHUS
rpu0oB.O0BACHATH 3HAYCHHE
rpuOOB IS Ye-JIOBEKa U JUIs
HIPUPOJIBI

TIJICCHEBBIE TPHUOBI TIOT
MHUKPOCKO-TIOM TTPH
Ma-JIOM yBEJIH-UYCHUHU
Ha ro-TOBBIX
n\MHKpoITpena-
paTax.DJeKTpOH-HbIC
TaOJUIIBI U IUIAKATHI.




TemaTnueckoe miIaHupoBaHue B 8 Kilacce

Beenenue — 2 4

P.1. HacnencTBeHHOCTB, Cpeia M 00pa3 KU3HU — (PaKTOPBI 37J0POBbS — 6 U

P.2. IlenocTHOCTH Oprann3mMa 4eoBeKa — OCHOBA €r0 )KU3HEIEATEIbHOCTH — [ Y.
P.3. OnopHo-aBurarenbHas cuctema. @U3nyecKoe 310poBbe — 7 U.

P. 4. Cucremsl xxu3neoOecniedenns. DopMupoBaHue KyITbTYpPhI 310pOBbs — 28 1
P.5. PenpoykTuBHas cuctema u 310pOBbe — 3 4.

P.6. CucreMsl perynsunuu Ku3HeAes TeTbHOCTH — 7 4.

P.7. Cas3p opranm3ma ¢ okpyxaromieit cpefoii. CeHCOpHbIE CHUCTEMBI — 6 4.
0O606mmenue — 1 u.

No | Tema Conepxxanue IleneBas ycranoBka | Komuu | OcHOBHBIE BUIBI AesiTenbHOCTH | Mlcnonb3oBanue
/ ypoKa €CTBO | O0yJarouuxcsi Ha ypoKke/BHEY- 000pOI0BaHMS
II qacoB POYHOM 3aHATUHU
Pacrenus — npon3BoAUTENN OPraHUYECKOTO BEIIECTBA
1 | Knerka — Crpoenue opranuzma N3yuuts cTtpoenue, | 1 HaspiBath OCHOBHBIE YacTH Mukpockon
CTPYKTypHas YeJloBeKa: KJIETKHU, TKa-HH, XUMHYECKUN COCTaB kJeTku. OnuchBaTh GYHKIUU 1 (ppoBoi,
eAMHUIA Oprasbl, CHCTEMbI OPraHOB. KJIETKH TaK K€ Ipo- opraHou10B. OOBACHATH MUKpOIIpeTna-paThl,
opraHusmMa MeTo1bl U3yde-HuUs KHUBBIX LECChI MOHITHE «PEPMEHT. nabo-paTopHoe
OpraHU3MOB: HaOIIOJICHHUE, KU3HEAEATEIb- Pasnuyars npouecc pocta u 006opyoBa-HuE
u3Mepe-Hue, IKCIIEPUMEHT. HOCTH npouecc pa3putusa. OnuceiBaTh

JlaGopaTtopHnas padora 1
«JleiictBue pepmeHTa
KaTaJia3bl Ha TIEPOKCHU]T
BOJIOPO]I»

HPOLIECC ACTECHUS KICTKH.
BeimosHsTE 1ab0paTopHbIit
OTIBIT, Ha-0JTI0/1aTh
HPOUCXOISIINE SBICHHUS,
(UKCHPOBATH PE3yNIbTATHI
HaOJIro/1e-Hus, 1e1aTh
BbIBOIb1. COOMIOIaTh IPaBUIIa
paboThI B KaOH-HeTe,
oOpateHus ¢ 1abopaTopHbIM




000pyaoBaHNEM

KoMnoHeHTrI
opraHusma
JeJI0BEKa.

Crpoenue opranuzma
YeloBeKa: KIETKHU, TKa-HH,
OpraHbl, CHCTEMBI OPT'aHOB.
MeTo 16l U3y4e-HUsl )KUBBIX
OpraHMU3MOB: HaOIIOZCHHE,
n3Mepe-Hue, IKCIICPHUMEHT.
Jlaboparopuas padoTa 2.
«KieTku 1 TKaHu oxq
MHUKPOCKOTIOM)

O000MmuUTL 1
yryOuTh 3HAHUS
yUaInuXxcst O pa3HbIX
BHU/IaX U TU-TIOB
TKaHEH 4YeJIoBeKa

OnpenensTe MOHATHUS: «TKAHBY,
«CHU-Harcy,

«Heupornusa». Ha3zpiBaTh TUIIBI U
BH/IbI TKAHEH 1T0-3BOHOYHBIX
JKUBOTHBIX. Pa3mmuaTh pa3Heie
BU/IbI U THITHI TKA-HEH.
OnuceiBaTh 0COOEHHOCTH TKa-
Hel pasHbIx TunoB. CoOnmoaaTh
npaBuiia oOpalleHus ¢
MuKpockornoM.CpaBHUBATh
WUTIOCTpALMK B y4E€OHU-KE C
HATYpaJTbHBIMHU

o0bekTaMu. BeImomHATh
HaOJIFOIEHUE C IIOMOIIIBIO
MHUKPOCKOIIA, OITUCHIBATH
pe3ynbratel. CoOnmoaaTh
npaBujia paboThl B KaOU-HETE,
oOpareHus ¢ J1abopaTOpHBIM
000pynoBaHHEM

Mukpockon

U (pPOBOIA,
MHKPOIIPEIa-PaThl
TKaHeu

O6mee cTpoeHue
ckeneta. OceBoi
cKeneT

Ctpoenue, coctaB
M cOoeIMHe-HUe
Kxocreit. JIabo-
paTopHas pabota 3.
«CTpoeHue KocT-
HOM TKaHM
JIaGopatopHas pa-
oota 4. «CocraB
KOCTEI»

Onopa u JBUKEHUE.
OnopHoO-1BUTaTENbHAS
cucteMa. MeTo bl u3yde-Hus
JKUBBIX OPraHU3MOB:
HaOII0ZICHUE, U3MEPE-HHUE,
skcriepuMeHT. Ckener
TOJIOBBI U TYJIO-BHIIIA.
CkeneT KOHEYHO-
creir.CTpoeHue ckenera nos-
COB KOHEYHOCTEH, BEPX-HEN
1 HIOKHEW KOHEYHO-CTEH.
Ckener
KoHeyHocTeHCTpoeHue

N3yuutsh cTpoeHue,
COCTaB U THIIbI
CO€I-HEeHUS
Kocteil. U3yunth
CTpOEHUE U
0COOEHHOCTH
CKeJeTa TOJIOBBI U
TYJIOBHIIA

a3pIBaTh YacTHU CKeJIeTa.
OnuceiBaTh PyHKIUN
ckenera.OnuchbiBaTh CTPOCHUE
TpyOYaTBIX KO-CTEH M CTPOCHHUE
cyctaBa.PackpbiBaTh 3HaUCHHE
HaJIKOCTHUIIBI, XPAIIIa,
CyCTaBHOM CyMKH, I'y04aToro
BEIIECTBA, KOCTHOMO3IOBOM
ITOJIO-CTH, JKEJITOr0 KOCTHOT'O
Mo3ra. OOBICHATH 3HAYEHUE
COCTaBHBIX KOMIIOHEHTOB
KOCTHO! TKaHU. BEINOJIHATH
1ab0paTOPHBIE OTIBITHI,

PaboTa ¢ Mmy-1spKOM
«Cke-neT uenose-
Ka» DJIEKTPOHHbBIC
TaOJIMLBI U TIAKATHI




CKEJIeTa M05-COB
KOHEYHOCTEH, BEPX-HEU U
HUKHEW KoHeuHO-cTei. JILP.
5. «MccnenoBaHue CTpOEHUS
IIJIEYEBOTO MOSICa»

¢ukcupoBatb. ONUCHIBATH C
MOMOIIIbIO WIUTIOCTPA-1IUU B
yu4eOHHUKE CTpOEHUE
yepena.Ha3biBaTh 0T/HEIIBI
IMO3BOHOYHHUKA U YaCTH
M03BOHKA.PacKkpbIBaTh 3HAUCHUE
yactell mo-3BoHka. OObICHATE
CBSI3b MEXK/Iy CTPOCHUEM U
(GYHKIIUAME TTO3BOHOYHHKA,
rpyn-

HOI1 KiIeTKH. Ha3pIBaTh yacTu
CBOOOIHBIX KOHEU-HOCTEN U
MTOSICOB

KoHeYHOCTeH. OIMMCHIBATh C
MOMOIIBIO WJUTKOCTPA-IHI B
yueOHHUKE CTPOEHHUE CKelleTa
KOHEYHOCTEH. PackphiBaTh
MIPUYMHY pa3Iuyus B CTPOCHUU
nosica HUKHUX KOHEYHO-CTEH y
MYXYHUH U )KECHIIHUH. BEIABIATH
0COOCHHOCTH CTPOCHHS CKelleTa
KOHEUYHOCTEH B X01e Ha0II0-
JICHUSI HATYPAJIbHBIX 00BEKTOB

Mpenneynas
cuctema. CTpoeHue
1 (HYHKITUHM MBIIIIII.
PabGoTa mMprg

Onopa u IBWKEHHUE.
OnopHoO-1BUTaTENbHAS
cuctema. MeToibl U3y4eHus
JKHUBBIX OPTaHU3MOB:
HaOIOICHUE, U3MEpPEHHUE,

PackpbITh CBS3b
GyHKIIUY U
CTPOCHHS, a TAKIKE
pas3nIuuuil MeXIy
IIaJIKUMHU U

PackpriBath cBsI3b yHKIMU U
CTpoOe-HUsI Ha IpUMEpe
pa3auunil MEXy IIaIKUMU U
CKEJICTHBIMU MBIIIIAMH,
MUMUYECKUMHU U KEBATEIbHBIMU

Mukpockon

1 (poBoi,
MUKpOIIpena-paTsl
MBIIII€Y-HON TKaHU.
DNeKTPOHHBIE

OKCIICPUMCHT. HpaKTI/I‘ICCKaH CKCJICTHBIMH MBIH_II_IaMI/I.OHI/ICLIBaTL C Ta6J'II/II_U>I. ]_[I/I(prBaSI
pa60Ta: ((HSy‘{eHI/IC MBbIIIIa-MHu INOMOIIBIO I/IJ'IJ'IIOCTpa'I_II/Iﬁ B J'Ia60paTOpI/I$I 1o
PAaCIOJIOKE-HU S MBIIIIT YCJIOBCKaA. y‘le6HI/IKC CTPOCHHC CKEJIETHOM (I)I/I3I/IOJ'IO'FI/II/I (I[aT"II/IK
TOJIOBBID» MBIIIIBI. CI/IJ'IOMep)

CTpOGHI/Ie TpchnopT BCIIICCTB. I/I3y‘lI/IT]':> OHpe,I[eJ'I}ITB IOHATHS: MHKpOCKOH




CEepJEUHO- BuyTpeHnHss cpena op- BHYTPEHHIOIO CpENY «romMeocTasy, «(hOpMEeHHBIE Muxkpockor
COCYIUCTOM raHu3Ma, 3HaueHue eé opranusma AIIEMEHTBI KPOBHY, «TIIa3May, 1 (poBOIA,
CUCTEMBI nocrosiucTBa. KpoBeHocHast | yenoBeka, eé «aHTUTCHY, «AHTUTEIION. MUKPOITPETa-paThl
1 muMQaTHIeCKas CHCTEMBI. | CTPOCHHUE, COCTaB U OOBSCHATD CBSI3b MEXKTY
Kpogs. JIumpa. Meto st GyHKIUN. TKaHEBOM KUKOCTHIO, TUM (Ot
W3YYCHHS KUBBIX Y TUTa3MOM KPOBH B OpraHU3ME.
OpraHu3MOB: Ha-0JI0/IeHNE, OnwuceiBaTh QyHKINN
U3MEpEeHUe, SKCIIEPUMEHT. kpoBu.Ha3wBath QyHKITMHN
JlaGoparopHas padota 6. SPUTPOLIUTOB, TPOMOOIIUTOB,
«CpaBHEHHE KPOBHU YEJIOBEKA NeKoUTOB. ONMUCHIBATH BKIIA/T
C KPOBBIO JIATYIITKI PYCCKOI HayKW B pa3BUTHE
MeauIHBL. OTTUCHIBATH €
MOMOIIBIO WJUTKOCTPA-IHI B
yueOHHUKe IIpoLiecc CBEPThIBA-
HUS KpOBH U (Haroruros.
BrimonasaTs 1abopaTtopHbie
HaOJIFO-EHUS C IIOMOIILIO
MHUKPOCKOTIa, (GUKCUPOBATH
pe3yNIbTaThl HAOMIOC-HUH,
nenathb BbIBoIbL. CoOM0aaTh
npaBujia padoOThI B KaOU-HETE,
oOpareHus ¢ 1a00paToOpHbIM
000pyI0BaHHEM
JIBuKeHNE KPOBU Tpancmopt BeliecTs. N3y4uTh NpUUMHBI OnuceIBaTh ¢ MOMOUIBIO [Hudposas
0 cocy/iam. Kposenocnas u numda- JBUKEHUS KPOBH 110 WUTIOCTpa-1IIUi B yueOHUKe naboparopusl 1o

THYecKas cuctembl. Kpo-
BSIHOE JIABJICHUE U ITYJIbC.
MeTo1b M3y4EHHSI HKHUBBIX
OpraHM3MOB: HaOIIO/ICHHE,
U3MEpEHUe, SKCIIEPUMEHT.
IIpakTuyeckas padora
2.«Onpenenenne YCC,
CKOpPOCTH KPOBOTOKAY,

cocynaM.

CTPOCHHE Cep/IIia 1 Imporece
CepJICUHBIX

cokpaieHuit. CpaBHUBATh BUIbI
KPOBEHOCHBIX CO-CYJIOB MEXITY
c000i1.OnHchIBaTh CTPOCHHE
KpPYyroB KPOBO-OOpaIeHusl.
[lonumarte paznuuue B
HCIIOJIB30Ba-HUN

($hU3H0JIO-THH (TATIHK
4CO)




3. «MccnenoBanue pe-
(IIEKTOPHOTO MPUTOKA KPOBH
K MBIIIIaM, BKIFOYABITIMCS
B paboTy»

J/p 7. «Onpenenenue
MHUHYTHOTO 00BEMaA
KpOBOOOpaIeHUs
KOCBEHHBIM METOJIOM B
MOKO€ U nocyie Gpru3nyecKoit
Harpy3ku» M3mepenue
apTepUANBHOTO JTaBJICHUS.
Omnpenenenue
CHCTOJINYECKOTO H
MHUHYTHOTO 00bEMOB KPOBHU
pacyeTHBIM METOJIOM

IIPUJIAraTeIbHOIO «apTeprab-
HBI» IPUMEHUTEIILHO K BULY
KpPOBH U K COCylaM

Perynsus
KpOBOOOpaIEHUS
[Ipenynpexaenue
3a00JIeBaHMIN

cep/Iia ¥ COCY/IOB.

Kposenocnas u numda-
TUYECKas cUcTeMbI. Bpen
TabakoKypeHus. MeTo b
W3Y4YEHHUS KUBBIX
OpraHW3MOB: Ha-OJIFOICHHE,
M3MepeHue, SKCIIEPUMEHT
[IpakTuueckas padoTta 4.
«JlokazaTenbCcTBO Bpeaa
Ta0aKOKypPEHUS

N3yuuts paboty
cepana ot ¢pusznye-
CKUX Harpy3ok u
BIIMSTHUS
HEraTUBHBIX
dakTopoB
OKpY’Karo-Tiei
cpensl

PackpbiBaTh MoHATHS:
«TPEHUPOBOY-HBIN P PEeKT»,
«pyHKIIMOHATBHAS POOay,
«J1aBAIIasl TOBSI3KA», KTYT»
OOBACHATD BaXKHOCTD
CUCTeMaTH4e-CKUX PU3NYECKUX
HArpy30K JijIsl HOp-MaJIbHOTO
cocrosiHus cepaua.Paznuuath
MPU3HAKU PA3IUYHBIX BU-JIOB
KpOBOTEUYEHU . AHATIM3UPOBAThH
1 000011aTh MHPOP-MALIHIO O
MOBPEKICHHUSIX OPraHOB
KPOBEHOCHOM CHCTEMBI U
npuéMax OKazaHHs MepBOU
MIOMOIIIH B X0/I€ MPOJAOHKEHUS
paboThI HaJl TOTOBBIM MPOEKTOM
«Kypcbl nepBoii MOMOIIM JJIs
IIKOJIbHUKOB)

Hudposas
nmabopaTopusi 1o

bu3HOI0-THH
(apTepuanb-HOTO
JIaBJIC-HUS)




O06o6uieHne
Bnusiaue ¢puznyue-
CKHX YNPaKHEHUU
Ha CEepJIeUHO-COCY-
IMCTYIO CUCTEMY

VYkperneHue 310pOBbs.
Bnusiaue ¢puznyeckux
YIPa)KHEHHUI HA OPraHbl U
CHUCTEMBI OpraHoB. MeToabl
W3YUCHHUSI JKUBBIX
OpraHuU3MOB: Ha0OJI0/IEHUE,
U3MEpEeHue, SKCII-PUMEHT.
[IpakTnueckas padota 5.
«DyHKIIMOHAIBHAS CEp-
JIEYHO-COCYIUCTAs IIPOOay

Bocnuranue 6epex-
HOT'O OTHOIIEHUS K
CBOEMY 3JI0pOBBIO,
IIPUBUTHEC UHTCPECA
K M3Y4CHUIO
npeaMera

PaznuyaTh npu3HaKy pa3InIHbIX
BU-JIOB
KpoBoTeueHU.OnucheIBaTh €
MMOMOLIBIO WJLTFOCTpa-LUUi B
yueOHUKE MEpbl OKa3aHUs
NEepBOW MOMOLIHN B 3aBUCUMOCTHU
OT BHJIA

KpOBOTEUYEHUS. BBIMOIHSTH ONBIT
— Opath PyHKINO-HAIBHYIO
npo0y; puKcupoBaTh pe-
3y/lbTaThl; IPOBOAUTH
BBIYMCIICHUS U JINaTh OLICHKY
COCTOSIHUS cep/iia 1o
pe3ynbTaTam onbiTa.CobmoaaTh
npasuiia paboThl B KaOH-HETE,
oOpaitieHus ¢ 1abopaTOPHBIM
000pyI0BaHHEM.
AHanu3upoBath 1 000011aTh
UH(POP-MaIHUIO O MOBPEKAECHUIX
OpPraHOB KPOBEHOCHOH CUCTEMBI
U nipuéMax OKa3aHus NepBoi
HIOMOIIY B XOJI€ MPOJOIKEHUS
paboThI HaJl TOTOBBIM ITPOEKTOM
«KypchI nepBoii moMonu st
IIKOJIbHUKOBY

[Mudposas
nabopaTopwst 1o

¢buzno0-TUN (HATIYUK
UCC u apre-
PHAIBLHOTO JIaBJICHUS

Crpoenue u
(GyHKIMH OpraHoOB
JIbIXaHUS

Jpixanue. [pIxareapHas
cuctema. ['a3000MeH B
JETKUX U TKaHAX. MeTo- bl
W3Yy4YEHUs KUBBIX Op-
TaHW3MOB: HaOJIOIeHUE,
U3MEpPEHUE, DKCIIEpHU-
MeHT.JlabopaTopHas pabota
8. «CoctaB B/IbIXaeMOI0 H

N3yuuth cTpoeHue
JIETKUX Y MEXAHU3M
razoo0OMeHa.

OnuceIiBaTh CTPOEHUE JIETKUX
yeso-Beka. OObICHATH
IIPEUMYILECTBA AJIbBEOJIIPHOTIO
CTpOEHUS JETKUX 10 CPABHEHUIO
CO CTPOEHUEM JIETKUX Y
IIPEACTABUTENEH IPYTUX
KJIACCOB I10-3BOHOYHBIX
JKUBOTHBIX. PacKpbIBaTh poJib

Hudposas
JabopaTopus 1o

9KOJIOTUH (JIaTUUK
OKH-CH YTJIepo/ia,
KHUCTIOpOa,
BIIQKHOCTH)




BbLIBIXaCMOTI'O BO3yXa»

remMoryio0MHa B ra-3000MeHe.
BrimonssaTe 1abopatopHbIi
OTIBIT, Je-J1aTh BBIBOJ MO
pe3yabTaTam omnbita.Co0roaaTh
npasuiia paboThl B KaOK-HETE,
oOpaieHus ¢ 1abopaTOPHBIM
000pyIOBaHNEM

10

JlpIxaTenbpHbIe TBU-
s)kennsa boine3nu
OPraHoB JbIXaHUS

Hpixanue. JlpixarenpHas
cuctema. Bpen Tabaxo-
KypeHUst. MeTo bl u3y-4eHUs
KUBBIX OPTaHU3-MOB:
HaOJI0ZICHUE, U3-MEpPEHNE,
sKcniepuMeHT. JJaboparopHas
pabota 9. «JIpixaTenbHBIC
TIBHKCHUSD)

10. «M3mepenune oobema
I'PYAHOM KIIETKU Y UeJI0OBeKa
TIPH IBIXaHUI

11. «Kak mpoBepHUThH
caTypaluio B JOMaIIHUX
ycnoBusix» Perynsanus
nbixanus. ['uruena opranon
nbixa-Hud. 3a0oseBaHus
Opra-HOB JIbIXaHUS U UX
npenynpexaenue. Uu-
(hekrmoHHbIC 3a00JICBAHUS U
Mepbl UX MPOPUIAKTUKH.
Bpen tabakokypeHusi.
[IpakTrueckas padora 6.
«OrmpeneneHue 3amnbl-
JIEHHOCTHU BO3/yXa»

CdopmupoBats 3Ha-
HUSI O MEXaHH3ME
JIbI-XaTeIbHBIX
JIBIDKCHUM,
pa3BUBATh MOHSATHE
«ra3000MeH».

OnuceiBaTh PyHKIUU
nuadparmel. HazpiBaTh OpraHsl,
Y4YacCTBYIOIIME B MpoIliecce
JbIXaHus. BEIMoHATh
1ab0paTOPHBIN OTIBIT HA TOTOBOM
(MM M3rOTOBJIEHHOM caMo-
CTOSITENTbHO) MOJIEINH,
HaOJIIOAAaTh MPOUCXOISAIINE
SIBJICHUS ¥ OTIMCHI-BATh
IIPOLIECCHI BJIOXA U
BbI10xa.Co0moiaTh mpaBuiia
paboThl B Kabu-HeTe,
oOpareHus ¢ 1ab0paToOpHBIM
obopynoBanueM PackpriBaTh
MOHATHUE <GKU3HEHHAs1 EMKOCTb
NErkux».OOBSICHATH CYTh
OTIaCHOCTH 3a00J1e-BaHUs
TPUIIIOM, TYOSpPKYIE30M JIET-
KX, pakoMm JErkux. Ha3piBath
(bakTOpBbI, CIOCOOCTBYIO-1ITHE
3apakeHUIO TYOepKyIE30M JIET-
kux.Ha3bIiBaTh Mepbl,
CHI>KAIOIIME BEPO-ATHOCTD
3apakeHus1 00JIe3HAMH,
nepeJaBacMbIMU YEPE3
BO3ayX.PackpbiBaTh criocod

Hudposas
naboparopus 1o

¢uznono-Tun (IaTYNK
YaCTOTHI JbI-XaHUS)
Hudposas
naboparopus 1o
AKOJIOTHH (JaTYUK
OKH-CH yTJIEPOJIa)
naboparopus 1o
(bU3H0JIO-THH (TATIHK
YaCTOTHI JIbl-

XaHU)




UCTOJIb30BaHus Qurooporpadun
JUISL AMArHOCTHKH MAaTOT€HHBIX
u3MeHeHuH B JIErkux. OObSICHATh
BaYXHOCTH TUTHEHBI TOME-IIICHU I
U IIXaTEIIbHON TUMHACTHKH JIJIS
310poBbs yenoBeka. I IpoBoauTe
OTIBIT, (PUKCUPOBATH pe-
3yJIbTaTHI M IETaTh BHIBOJ 110 Pe-
3yapTataMm onbita. CoOmoaaTh
npasuiia paboThl B KaOKU-HETE,
oOpaiteHus ¢ 1abopaTOPHBIM
000pyaOBaHNEM

11 | O6meH BemecTs. [Inranwme. [InmeBape-Hue. N3yunTh 3HAUCHUE Ornpenenars NoHATHE DJIEKTPOHHBIE
[Inranue. [InmeBapuTenpHas cucTemMa. | U CTPOCHHUE «ruieBape-oue». OnuchbBaTh ¢ | TAOIMIIBI U IJIAKATHI.
[InmeBapenne Mertonps! U3yde-HUs KUBBIX | Pa3JINYHBIX OPTAHOB ITOMOIIBIO WILTIO-CTPALlUi B [Mudposas

OpraHu3MOB: HaONIO/IEHNE, TMUIIeBape-Husl. yueOHHUKE CTPOEHHE U~ naboparopus 1o
U3Mepe-HUE, SKCIIEPUMEHT. LICBAPUTEIBHON CUCTEMBI. sKoJioru (Jaruuk pH)
[IpakTuueckas padota 7. HazpiBaTh QyHKIIMH pa3TUIHBIX
«Onpenenenrne MecTo- opra-HoB
MIOJIOKEHHSI CIIFOHHBIX nuuieBapeHns. HazeBaTe Mecta
Kenes» BIIaJICHUS MHILEBA-PUTEIbHBIX
JKeNE3 B MUILEBAPUTEIIb-HbIN
TPAKT. BBINOIHATH OIIBIT,
CPaBHMBATh pe-3yJbTaThl
HaOJII0/IeHNs ¢ OIIMCAaHUEM B
yueOHUKe
12 | TlumeBapenue B IIutanue. Ilumepape-uue. PackpsiBath PackpriBaTh QpyHKIIUN Hudposas

POTOBOM MOJIOCTH.
Jd/p 8
«Pacmiennenue
BEILIECTB B POTOBOM
MOJOCTH

HI/IH_[eBapI/ITeJ'ILHaH CHUCTEMaA.

MeTo1bl U3y4e-HHS KUBBIX
OpraHu3MOB: Ha0JIOJICHNUE,
u3Mepe-Hue, IKCIIEPUMEHT.
JIaGopatopHas pabora 12.
W3yueHne KuCIoTHO-

(GyHKIMH CIIOHBI U
KEIyJJOYHO-TO COKa
JUIA TIpoliecca
MUIIEBAPEHUS

citoHbL. OnU-ChIBaTh CTPOEHUE
JKeIyJ04YHOU cTeH-Ku. Ha3biBaTh
AKTUBHbBIE BELIECTBA,
JIEHCTBYIOLIME HA ITUIIEBOU
KOMOK B J€IIYIKE, U UX
byHkuyn. BeImonHATh

JabopaTopus 1o
9KOJIOTUH (JIaTUUK

pH))




HIesI0yHOro Oananca
MUILEBBIX TPOYKTOB

13. «/lelicTBue epMEHTOB
CIIIOHBI Ha Kpaxmai,

14. «JleticTBue GpepMEeHTOB
YKEITYJOYHOTO COKa Ha OeTKU

71a00paTOPHBIE OTIBITHI,
Ha0JII0AATh MPOUCXOISIINE
SABJICHHUA U ACJIaTh BBIBO/ I10
pe3yabpTaTtaM Ha-

omonenuil. Codmogars npaBuiia
paboThl B Kabu-

HeTe, oOparnieHus ¢
1a00paTOpHBIM 000PYIOBaHUEM

13 | O6men BemecTB M | PanmonanpHOE uTaHMeE. VYcTaHOBUTH Onpenensitb NOHITUA [Mudposas
SHEPIrud . Hopwms! 1 pesxuM nurta-Husl. 3aBHCHU-MOCTh «OCHOBHOW 00MEH», «0O0ImNi naboparopus 1o
Burtamunab MeToabl H3y4eHUs )KUBBIX MEXTy THITIOM o0Men».CpaBHHUBATH OpraHu3M | (GU3MOJIO-THHU (TaTIUK
OpraHu3MOB: HaOIIOJICHNE, NeSITeTbHOCTH YeJIo- B3pOCJIOTO U pebEHKa IO YaCTOTHI JIbI-XaHHUS,
n3mepenue. [Ipaktuaeckas BEKa M1 HOpMaMH MTOKa3aTeJSsIM OCHOBHOT'O 4cCc,
pabora 8. «Onpenenenue MU-TaHUsI, 9epe3 o6meHa.OObICHATD apTepUaTbHO-TO
TPEHHUPOBAHHOCTH OCHOB-HbBIE 3aBHCUMOCTH MEKIY TH-TIOM JTABIICHHSA)
OpraHu3Ma 1o TIOHSTHS: JeSITeTbHOCTH YeJIOBEeKa U HOP-
(hyHKIMOHATLHOHN TIPOOEY «OCHOBHOM 0OMEHY, Mamu nutanus. [I[poBoauTh
«oO0mumii 0OMeH». OIIEHUBAHKE TPCHUPO-BAHHOCTH
OpraHu3Ma c MOMOIIbIO
(GYHKITMOHATBHOM MPOOHI,
¢bukcupo-BaTh pe3yabTaThl U
JieNiaTh BBIBOJI, CPAaBHUBAS
SKCIIEPUMEHTAJIbHBIE JAaHHBIE C
STaJIOHHBIMH
14 | Ponb KoXu B Ponb xoxu B TEpMOpery- PackpriBaTh poiib Knaccudummposats npuuuHb Hudposas

TEPMO-PErysiiun

JSALMK. 3aKaJIMBaHUE.
Oxa3zaHue nepBoi Mo-mMou
IIPY TETUIOBOM H COJTHEYHOM
yaapax

JL.P 15. «Onpenenenue
KOKHO-COCY/AUCTON peaKIiu
(Meton nepmorpaduzma)»

KO-)KU B
TEPMOPETYIIS-1IUH.
OnuceIBaTh
pUEMBI TIEPBOM TI0-
MOIIH NpH
TEIJIOBOM H
COJIHEUHOM yJape.

3a00-neBanuii Koxxu. Ha3piBath
NpU3HAKH 0’KOTa, 0OMOPO-
XKeHUs KoKu. ONHChIBaTh MEPHI,
HpUMEHSIEMBIE ITPU 0XKOTaX,
oOMopokeHHsIX. OnuchIBaTh
CHUMIITOMBI CTPUTYLIETO JIUILas,
yecoTkH.Ha3bBaTh Mepbl
npo(UIAKTUKN HH-(QEKIIMOHHBIX

JabopaTopus 1o
(U3UOIIO-TUU TATYHK
TEeMIepaTyphl U
BJIQYKHOCTH )




KOXHBIX

3a0o0neBaHuil. OnpenensiTh
MOHSITUE «TEPMOPETYJISA-IIUS».
OnuceiBaTh CBOMCTBA KOXH,
MTO3BOJISIFOLLIME €11 BBITOJIHSATh
yHK-

LIUI0 OpPraHa TEPMOPETYJISLUH.
PackpeiBaTh 3HaUeHUE
3aKaJIUBaHUS ISl

opranusma .OnuchIBaTh BUIBI
3aKaJIMBAIOIIUX MPOLIETYP.
HaspiBaTe NpU3HAKHU TETIOBOTO
yZa-pa, COJIHEYHOTO
yaapa.OnucsiBaTh NPUEMBI
MepPBOI TOMOIIU TIPH TETUIOBOM
yaape, COJTHEUHOM
yaape.AHaau3upoBaTh U
0000maTh HHGOP-MAIHIO O
HapyLEHUsAX TEPMOPETyIs-1IUH,
MOBPEXKACHUAX KOXKH U TPUEMAX
OKa3aHus NepBOIl MOMOIIH B
XO0/JIe 3aBepIlIeHUs pabOThl HAJ
npoekToM «Kypcbl nepBoit
MTOMOIIM JUIS] IIKOJIBHUKOBY

15

ABTOHOMHBII
OTJIe]l HEPBHOM
CHCTEMBI.
Heiiporymopanbna
sl peryJsiuus.
CoMaTHYeCKHi 1
BEreTaTUBHBIN
OTJENBI HEPBHOU
CHCTEMBI

HeiiporymopanbHnas pe-
TYJISIUS TPOIIECCOB
KU3ZHEJESITENLHOCTH OP-
raHu3Ma.

JlabopaTtopHnas padora 16.
«O11eHKa BereTaTUBHOM
PEaKTUBHOCTH aBTOHOMHOM
HEPBHOM CHUCTEMBI

N3yuuTh cTpocHNE
U 3Ha4YEHUE
aBTOHOM-HOU

HepBHOﬁ CHUCTC-MBI.

HaspiBaTh 0COOCHHOCTH PaObOTHI
aB-TOHOMHOTO OT/IeJIa HEPBHOU
cucre-mbl.Paznuuars ¢
MIOMOIIIBIO WITFOCTPAIIMU B
y4eOHUKE CUMITATUYCCKUN U
napa-cUMITaTHYECKU
MOIOT/AETIBI aBTO-HOMHOTO
OT/ieJla HEPBHOM CHUCTEMBI TIO
0CcO0OEHHOCTSIM

Hudposas
JabopaTopus 1o

(U3UOIIO-TUN TATYHK
apTepHaIbHO-TO
naBieHus (IyJabca)




crpoenus. Paznnyate
MapacUMIaTUYECKUU U
CUMIIATHYECKUN MTOJAO0TAEIBI IO
0CO-OE€HHOCTSIM BIIUSTHUS Ha
BHYTpeHHHE OpraHbl. OObSCHATD
Ha IIPUMEpPE peaKkuy Ha CTpecc
COTJIACOBAHHOCTH PA0OTHI KENES
BHYTPEHHEW CEKpELHH U OTAe-
JIOB HEPBHOM CHUCTEMBI,
paznuuue

MEXy HEPBHOM ¥ TyMOPaJIbHOU
pe-Tyssiuei mo odemy
XapakTepy BO3IEUCTBUS Ha
OpraHu3M. BBHITIOTHATH OTIBIT,
HaOJIIOAATh TPOUC-XOISIINE
MPOLIECCHI U CPAaBHUBATH
MOJTY4YECHHBIE PE3YJIbTaThl OIIBITA
C 0’KUaeMbIMU (OITUCAHHBIMU B
TEKCTE yICOHHMKA)




Beeacuue — 2u.
P.1. Opranmsm — 19 u.

TemaTnueckoe maHupoBaHue B 9 kiacce

P.2. Bun. lomynsimus. OBoonust BUIOB — 13 4.
P.3. MecTo 4enoBeka B CHCTEME OPraHUIeCcKoro Mupa. — 12 4.
P.4. buouenos. Oxocucrema - 14y

P.5. Buocdepa — 7 u.
O600mmenue — 1 4.

Ne | Tema Conepxanme enesas ycranoBka | Kommu | OcHOBHBIE BUABI AesiTeIbHOCTH | Mcnons3oBanue

/ ypoka €CTBO | 00y4arouuxcsi Ha ypoKke/BHEY- 000pOI0BaHMS

1! 4acoB | pOYHOM 3aHSTUU

1 | PasmHOXeHUE 1 I'maBHBIE CBOMCTBA pac- Yrnyouts u 2 Beigensite m 06001maTh [HudpoBoit MUKpOCKOTT

pa3BuTHE
OpraHU3MOB.
PacturenbHBIN
OpraHu3M
’KuBoTHBIN Opra-
HHU3M U €T0
0cOOEH-HOCTH.

TEHUI: aBTOTPO(PHOCTH,
HECIOCOOHOCTh K aKTHB-
HOMY HEpEBUKECHHUIO,
pa3MenieHre OCHOBHBIX
yacTeil — KOpHs 1 mo-0Oera
— B JIByX pPa3HbIX cpeaax.
OcoOEHHOCTH PACTUTEILHON
KJIETKU: IPUHAIICKHOCTD K
9y-KapuoTam, HaJIu4uue Kie-
TOYHOM CTEHKH, IJIACTU]I U
KPYITHBIX BaKyoJIeH.
CriocoObl pa3MHOKEHHUS
PACTEeHMIA: TTOJI0BOE U
6ecrionoe. Oco6eHHO-CTH
MOJIOBOTO Pa3MHO-

xenus. Tumel 6ecrionoro paz-
MHO>KEHHUSI: BETE€TaTHB-HOE,
CIIOpaMHu, JIeJICHH-eM KIIETKU
HagBoe OCOOEHHOCTH

0000mare
CYIIECTBEHHBIC
MIpHU-3HAKH
pacteHuii u
pacTUTENHHOMN
KJIETKH.

Breigenurs u 0000-
IINATH
CYIIECTBEHHBIC
MIPU3HAKU CTPOCHHS
Y TIPOIIECCOB
JKHU3HEIE-
SATEIBHOCTH
JKMBOTHBIX

CYIIIECTBEH-HBIC PU3HAKU
pacTeHuM U pacTU-TEIBHON
KJIETKU. XapaKTEepU30BaTh
0COOEHHOCTH TIPO-11eCCOB
KU3ZHEIEATEIIbHOCTU PacTe-HUI:
MUTaHUS, bIXaHUsl, POTOCUHTE-
3a, pa3MHO)KeHusA.CpaBHUBATh
3Ha4YeHHE MOJIOBOrO U OECIIOIOT0
CIOCOOOB Pa3MHOKEHUS
pacTeHuH, JeyaTh BHIBOJbI HA
ocHOBe cpaBHEHUS. OObIICHSTD
POJIb pa3IMYHBIX PACTE-HUI B
JKW3HU YEII0BEKA.

[IpuBOaUTH TPUMEPHI
HCII0JIb30BA-HUS YEJIOBEKOM
pa3HBIX CIIOCOOOB Pa3MHOKEHUS
pPacTEeHUI B XO3MCTBE U B
npupojie Beinensats u 0600marth
CYILIECTBEH-HbIE MPU3HAKU

1 TOTOBBIC M-
KpoTIperapa-Thl,
nabopa-TopHoe 000-
pyAOBaHUE ISl IPUTO-
TOBJICHUS] BPEMEHHBIX
MUKPOTIPETIapaToB
Brnaxusie npenapatsl
KUBOTHBIX Pa3THYHBIX
THUIIOB




KUBOTHBIX OPraHU3MOB:
MIPUHAJI-JIEKHOCTH K
JyKapHuoTam,
reTepoTpoHOCTS,
CIOCOOHOCTH K aKTUBHO-MY
nepeIBUKEHNI0, 3a-00Ta O
IMOTOMCTBE, ITO-CTPOMKa
Kyt (THE3 T, HOP).
JleneHue >KMBOT-HBIX IO
crioco0aM JT0ObI-BaHUS
MU PACTUTETb-HOSTHEIE,
XHIIHBIC, TTA-Pa3UTUICCKHE,
MaAJTBITKH, BCESTHBIC

CTPOCHHUS U MPOLIEC-COB
KHU3HECATEILHOCTH

KUBOTHBIX. HaOmonate u
OTIMCHIBAThH TIOBEJICHHE
KUBOTHBIX. Ha3pIBaTh
KOHKPETHBIC TIPUMEPHI
PA3ITUYHBIX JTUKUX KUBOTHBIX U
Hau-0o0Jiee pacpoCTpaHEHHBIX
JOMAI-HAX

KUBOTHBIX. OOBSACHATH POJIh
Pa3TUYHBIX KUBOT-HBIX B )KU3HU
4esoBeKa. XapaKkTepu30BaTh
CHOCOOBI TUTAHMUS, PACCETICHHUS,
nepeKuBaHus Hebaro-
MPHUSITHBIX YCTIOBUH U
TTOCTPOMKH KH-JTUIIT )KUBOTHBIMU

DKOJIOTHYECKHE
(akTOpBI ¥ UX
JefiCTBHE Ha

Cpenbl KU3HU OPraHU3-MOB
Ha 3emJe: BOJIHas,
MMOYBEHHAs, OPraHu3-MeHHasl.

Jatb
XapaKTEPUCTHKY
OCHOBHBIM Cpe/iaM

Briaensite 1 XapakTepu3oBaTh
CyIlle-CTBEHHBIC NTPU3HAKHU CPEJl
’)kn3HU Ha 3emie. Ha3niBath

Hudposas
nmaboparopusi 1o

AKOJIOTHH (JTATIHK

OpraHu3M. Y CnoBus )KU3HU OPTAaHU3MOB | KH3HU XapaKTepHbIEC TPU3HAKH MYT-HOCTH, BJIaXK-
B Pa3HBIX Cpefiax. OpraHu3MoB — obuTarene 3Tux | HoctH, pH, yr-
DKoJyioruueckue (HakTopshI: cpell )KU3HU. XapaKTepu30BaTh JIEKUCJIOTO ra-3a u
abuortuye-ckue, YepThI MPUCIOCOO-TICHHOCTH KHCIIOPOJIa)
OuoTnveckue u OpraHU3MOB K Cpelie UX
aHTPONOT€HHbIE HA3EMHO- oOurtanus. Pacrio3HaBaTs u
BO3JTyIIIHAS, XapaKkTepH30BaTh
9KOJIOTHYECKUE (PaKTOPBI CpelIbl
Bnusaue O0o0menue panee u3y- BBISIBUTE OCHOBHBIE BbiaensiTe 1 XxapakTepu3oBaTh Ludposas
TPUPOJTHBIX yeHHoro Marepuaina. Or- 9KOJIOTUYECKHE HPU-YUHBI YKOJIOTHUECKUX JTabopaTopHst 1o
¢dakTOpoB Ha HOILIEHHE YeJIOBeKa K npo6aemsl Guoche- npobaem B 6uocdepe. HKOJIOTUH (AATYUK
OpraHu3M NPUPOJIE B UCTOPUH Ye- pel. [IpoBecTu [IporHo3MpoBaTh MO-CIEACTBUA | BIaXK-HOCTH, yIJie-
YeJIoBeKa. noBevecTBa. [IpoOmeMsr OILIEHKY KauecTBa UCTOIICHHUS TIPHUPOTHBIX KHCIIOTO Ta3a

ouochepsl: UCTOILIEHUE

OKpYXKaro-11eu

PECYpPCOB M COKpAICHHUS

U KUCJIOPO/Ia)




IIPUPOJHBIX PECYPCOB,
3arps3HEHuE, COKpale-Hue
OHMOJIOTUYECKOTO
paszHooOpasusi. Peme-aue
9KOJIOTMUECKUX MPoOIIeM
ouochepsl: paroHaATbHOE
UCTIOJIb-30BaHUE PECYPCOB,
oXpaHa IPUPO/Ibl, Bce-o0I1ee
HKOJIOTUYECKOE 00pa3oBaHMe
HaceJie-HHUS.

JlabopaTtopHnas paboTa
«O11eHKa KauecTBa
OKpYKarolen cpeabh»

Cpe/ibL.

OHOJIOTrHYEe-CKOTO
pa3noo0Opaszus.O0cyxaaTh Ha
KOHKPETHBIX MPUME-Pax
HKOJIOTUYECKUE TTPOOIEMBI CBOE-
r'o peruoHa u 6uocdeps! B
1eJI0M. ApryMEHTUPOBATh
HEO0OXOJMMOCThH 3aIUTHI
OKpY>Karolleu cpepl,
COOIOICHHSI TTPABUIT
OTHOUIEHUS K )KUBOW M HEKUBOU
npupo,ie. BEISIBISATE U OTICHUBATH
CTCTICHb 3a-TPSI3HEHUS
nomMenieHnii. PuKCUpoOBaThH
pe3yNbTaThl HAOTIOAC-HUHN 1
nenarh BeIBOALL. COOIMI0aaTh
npasuiia paboThl B KaOU-HETE,
oOpareHus ¢ 1ab0paToOpHBIM
000pyn0BaHHEM




BBenenne — 14.

TemaTnueckoe manuposanue B 10 knacce

P.1. ITogxoasl kK U3y4eHHUIO OHOJOTHH — 2 Y.
P.2. Crpoenue u QpyHkInu KiIeTku. PasmHoxxenue u pazsutue — 16 4.
P.3. OcHOBHBIEC 3aKOHOMEPHOCTU HACJIEACTBEHHOCTH — 10 4.

P.4. OcHoBHBIE 3aKOHOMEPHOCTU U3MEHUYHUBOCTH - 4 4

O0600mieHue — 1 4.

Ne | Tema Conepxanmne enesast ycranoBka | Konwa | OCHOBHBIEC BUIBI IEITEIBHOCTH Hcnons3oBanme
/ ypoka €CTBO 00ydJaronmxcst Ha ypoke/BHEY- 000pOI0BaHMS
1 4acOB | pOYHOM 3aHSATUH
1 benku. Ctpoenne JI. p. 1. Pons hepmeHTOB B BeisicHuTh yenoBust | 2 OnpenensoT aKTUBHOCTb T1e- Jatyuk om -Tu4ecKoin
OeNKOBBIX MOJIEKYI | KieTke JlabopaTopHas aK-TUBHOCTH POKCHIA3bI CIFOHBI, U3ME-PSAIOT | TUIOTHOCTH
pabora 2 «M13y4yeHnue bepMeHTOB ONTHYE-CKYIO IMJIOTHOCTh
(epMeHTaTUB-HOW aKTUBHO- pacTBOpOM
CTH CIIIOHBI»
2 | HykienHoBbie JlabopaTtopHnas pabora 3. [Tonyunts npenapar | 1 [IpuroroBnenue romorenara 00- | Jlaruuk pH
KHUCJIOTEL «BpIoenenue 1 ouncTKa ountenHon JJHK pasiia, 00pa-00TKa aeTep-
Anenosuntpudocd | JTHK u3 kierok pac-TeHuii» T€HTaMH, OCa->KJICHHE
OpHas KUCJIOoTa HYKJIEOIIPOTE-UI0B, OUHCTKA
JIHK
3 Crpoenue kierok | JI. p. 4. CtpoeHue KIeToK Hab6nronars 1 [IpuroToBieHrne MUKpoIpena- Mukpockor, Habop

JYKapHOT.
IMuromna3ma.
IIna3zmatuyeckas
MeMOpaHa.

AYKapHOT: PACTCHHUH,
YKUBOTHBIX, rpuooB. JI. p. 3.
JIBYDKEHUE IUTOILIA3MbI
JlaGopaTtopHnas pabora 5
«[Tna3monu3 u aermia3mMous
B PaCTUTEIHLHON KIETKE»
JIaGopatopHas pabota 6
«BnusiHue oc-Moca Ha Typ-
TOPHOE COCTOSI-HHUE KIIETOK»
JlaGopatopHas pabora 7

IUIa3MOJIN3 U
JETIa3MOJIU3 B
KJIETKE

Jloka3aThb 3a-
BHUCHUMOCTb TYpropa
OT UHTEHCUBHO-CTU
OCMOTHU-YECKHUX
IIPO-1IECCOB
BorsscauTs poib
KYTHKY-JIbl U

pata, 00pa-00TKa peaKkTH-BaMH,
paboTa ¢ MUKPOCKOTIOM
['oToBAT Mpena-partel, U3Meps-
10T 00OBEKTHI, pa0OTAIOT C
JTATYNKOM, 00-pabaThiBalOT
pe3yJIbTaThI OMbBITA

CobuparoT ycTaHOBKY st
OTIBbITa, pa0OTa-FOT C TATYUKOM,
00pabaThIBAIOT PE3YyIbTATHI
OTIbITa

JUTSL TIpeTiapupo-BaHUs
JlaTuuk BIIaXXHOCTH
BO3/yXa




«Cpasuenue nudp¢py3noH-
HOM CIIOCOOHO-CTH
KJICTOYHOH MeMOpaHbI 1
KJIETOYHOM 000JIOUKHY

pOOKH B 3aIIUTE OT
UCTIAPEHHUS BOJIBI C
HO-BEPXHOCTH
KOpHEH 1 KiryOHel

dotocunTe3

Ypox No 2 «I"a-30BbIe

3¢ dek-ThI HOTOCHHTE-32
JlaboparopHas padota 8.
«Omnpenenenue
WHTEHCHBHOCTH TIpoIiecca
(uK-canuu yriiekuc-jaoro
rasza KJeT-KaMH BOJIOPOC-JIN

Jlo3azath BbI-
JICIICHUE KUC-
Jopoaa u
HOTJIOIIEHUE
YTJIEKHUCIITOTO Tra3a
npu GoTOCHHTE3E.
BrisiBuTh mIpO1IECC

Habnronaror ne-MoHCTaMOH-
HBIH OIIBIT, 3a-PUCOBBIBAIOT
CXEMY yCTaHOB-KH, (PUKCUPYIOT
XOJI ¥ pe3yJIbTa-Thl OIBITA.
CoOuparoT yCTaHOBKY ISt
OTIbITA, U3MEPSI-IOT IIOKa3aTeNn
cpenbl, (GUKCU-PYIOT U aHAJIU-

Jatuuku kucimopoa,
pH

XJIOPEIIIBI» dukcanuu yr- 3UPYIOT pe-3YJIbTAThI
JIEKHCIIOTO Ta3a
BOJIHBIM PacTCHUEM
o casury pH
OHuepretuue-ckuii | JlJaboparopras padoTa 9. Hoxazats yr- CoOupartoT yCTaHOBKY, pa- JaTauk Tem-

00OMEH B KJIETKE

«Bp1IeTICHHE YTIIEKUCITOTO
ra3a M TeTUIOTHI
JPOKIKEBBIMU KIJICTKAMH ITPH
OpO’KEHHUM»

JICKHCIIOTO ra3a u
TETUTO-THI TIPU
CIIUP-TOBOM Opo-
KCHUU

00TaroOT C 1aT-YuKaMH, 00pa-
0aTBIBAIOT pe-3yJIbTATHI OBITA

nepatypsl, pH

Crpoenue u
byHKUIMN
KJIETOYHOTO SiApa.
Muro3. Meiio3

JlabopaTtopHnas padora 10.
«[ToBeneHre XxpoMocoM pu
MHUTOTHUYECKOM JICIICHUH B
KJIETKaX pacTe-HUN»
JlaGopaTtopnas padora 11.
«[ToBeneHre XxpoMocoMm mpu
MEHOTHUYECKOM JICIICHUH B
KJICTKaX PACTCHUI

Omnucatp u3-
MEHEHUSA
XPOMOCOM-HOTO
armnapara npu Mu-
TO3€ U MeHo3e

[TpuroraBiuBarOT BpeMEHHbBIE
MUKpOIpenapaThl, U3y4aroT UX
0T MEKPOKCO-

oM, 00padaThIBarOT pe-
3yJIbTAThl HAOJIIOICHUI

Mukpockor, Habop
MU-KpOITperaparos,
Ha0O0p JUIs Ipermapupo-
BaHUS

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH.
IIepBblit 1 BTOpOU
3aKOHbI MeHens

JlaGopaTtopHas pabora 12
«BHelIHee cTpoeHue no-
JIUTEHHBIX XPOMOCOM KOMa-
POB-3BOHIIOB»
JlaGopatopHnas pabora 13

Hayuutscs
pacro3Ha-Barb
benotu-

NIUYECKHE IPU3HAKU
Ha HaTypaJIbHBIX

[IpuroTaBnuBa-1OT BpEMEHHBIC
MHKPOIIPEIapaThl, H3y4aroT HX
0T MMKPOCKOIIOM, 00paba-
TBHIBAIOT pe-3yJbTATHl Ha-

G0 IeHUIM

Mukpockorr, Habop
JUTSL TIpeTiapupOBaHUS




«OrnpeneneHue reHoTuna
IIJIOZI0BOM MYILIKH
TPp030(HITBI 110 PEHOTHITY»

npenaparax u
oIpese-JsTh BO3-
MOYKHBIE I'e-HOTHIIBI
opra-HH3Ma I10 ero
denoTuny

N3y4aror 1o MUKpOCKOIIOM
MIOCTOSIHHBIE MUKPOTIPETIapaThl,
paboTaroT ¢ U300paKEHUSA-MH,
00pabaThIBAIOT PE3YNIbTATHI
HaOJII0JCHU I




Beenenue — 1u.
P.1. Ilpuknamabie HanIpaBIeHUs U3yYSHUS HACIEICTBEHHOCTH U N3MEHYUBOCTH— 6 4.
P.2. Dxonornyeckue 3akoHoMepHOCTU— 11 4.
P.3. Mukpo- u makposBoionus— 7 4.

P.4. TlpoucxoxneHre 1 KICTOPUIECKOE pa3BUTHE )KU3HM Ha 3emiie. AHTporioreHe3. MecTto denoBeka B ouocdepe- 8 4
O6o0menue — 1 u.

Tematnueckoe mianupoBanue B 11 kiacce

No | Tema Conepxanue enesas ycranoBka | Kommu | OcHOBHBIE BUBI HeaTenbHOCTH | Mcnons3oBanue
/ ypoka €CTBO 00ydJaronmxcst Ha ypoke/BHEY- 000pOI0BaHMS
1 YacoB | POYHOM 3aHSTUU
1 | Homynsius — Jlaboparopnas padoTa 1 ONBITHBIM Iy-TEM 2 Pabora c 6mankamu, BbI- birank yuera ckopocTn
Hazoprauu3MeHHas | «OrnpeneneHue HOpMbI peak- | BBIIBUTH HOPMY MOJIHEHUE JICCTBUI Ha Bpe-Ms, | MPOU3BOJIb-HOM peak-
KUBasl CUCTEMA. LMY TIpU3HAKa Ha IpuMepe peakuuu nmpu3Ha-Ka pacueThl Ha KaJbKYJIATOPe L[UHU, CEKYHAOMEP
dopma CKOPOCTH MPOU3BOJIBHBIX PaccuuTath yactoTy
CYIIECTBOBaHHUS JBYOKEHUI BCTEYaEMOCTH ajl-
BHJIA JlaGopaTtopHnas pabota 2 JIeNe ¥ TeHOTUTIOB
«Pacuet yacTo-Tbl BCTpeyae- | MOMYISLUU
MOCTH aJijiesiell ¥ TeHOTHUIIOB
B MOMYJISIIII
2 JelictBue VYpok No 3 «Onpenenenue BrisiButh - 1 Co0OupaloT yCTaHOBKY, pa- Jlatuuku Kucnopoa,
9KOJIOTUYECKHUX CHJIBI BO3/ICH-CTBHSI 9KOJIOTU- | 3UYECKHUX Me- 00TaroT ¢ AaT-4rKamu, oopa- pH, Xpo-pua-uoHoB,
(dakTopoB Ha 4yeckuX (pakTo-poB» XaHM3M Ipa-BUiia 0aTbIBAIOT PE3YyIbTATHI OTBITA OCBEILIEHHOCTH, TEM-
OpraHu3M JlaboparopHas padota 4 Annena Habmrogator 1-MOHCTAalMOH-HBIN | TIepaTyphl,
«Jlokazarenb-cTBO Qusuve- | BoissButh Qu- OTIBIT, 3-PUCOBBIBAIOT CXEMY OTHOCHUTEJILHOM BIIAXK-
CKOTO MeXa-HU3Ma IIpaBuiia | 3UYECKHUX Me- YCTaHOB-KH, (PUKCUPYIOT XOO U | HOCTU

Annena»

JIaGopatopHas paboTa 5
«JlokazarenctBo (uznye-
CKOT'0 MeXaHH3Ma MpaBUIa

XaHU3M IIpa-BUJIA
beprmana

PE3yiIbTa-Thl OIIBbITA




beprmana»

Arposkocuctemsl | JlabopaTtopnas pabota 6 Onpenenuth Co06uparoT yCcTaHOBKY, pa- JlaTurK HUTPAT-HOHOB

«O11eHKa COJIep>KaHUS HUT- coJiep>KaHue 00TaroT C 1a-4YuKamu, 00opa-

paToB B pacT-HUAX» HUTPATOB B 0aTbIBAIOT P-3yJbTAThI OIBITA

IIPOAYKTaX NUTAHUSA

buocdepa — Ypok No 5 «ITapHukoBbIit Jloka3zatsb CBA3b Habumonaror ne-MoHcTamoH- JaTuuku kucinopona,
riio0aIbHas 3¢ ekt u rII0dansHOe MapHU-KOBOTO HBII OTIBIT, 3a-PUCOBBIBAIOT pH JlaTtunk Tem-
IKOJIOTHYECKast MOTETIICHNEY apdexTa ¢ CXeMY YCTaHOB-KH, QUKCHPYIOT | TIepaTyphI
CHUCTEMA rJI00aJIbHBIM X0 U pE3yJibTa-ThI OIIbITA.

MNOTCIIIICHUEM
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