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IlosicHuTeIbLHAS 3aMUCKA

ean u 3axaum

* peayiM3anysi OCHOBHBIX 0011e00pa30BaTeIbHBIX IPOTPAMM TI0 YIEOHBIM TIpeIMETaM
CCTGCTBCHHO-HayLIHOI\/JI HAIpaBJICHHOCTH, B TOM YHUCJIC B paMKax BHCypOLIHOI\/JI JCATCIIBHOCTHU
00yJaroImXcs;

* pa3paboTKa U peau3alus pa3HOyPOBHEBBIX JIOMOJHUTEILHBIX 00IIE00pa30BaTeIHLHBIX
InporpamMmm €CTCCTBCHHO-Hay‘~IHOI\/JI HAIpaBJICHHOCTH, a TAK)XKC UHBIX ITPOrpaMM, B TOM YHCJIC B
KaHUKYJIAPHBIN NIEPUOL;

¢ BOBJICUCHHUC YHAIIUXCA U NMMEAArOrHIYCCKHUX pa6OTHI/IKOB B MMPOCKTHYIO ACATCIIBHOCTD,

* OpraHu3alys BHEy4YeOHOH! JeSITeTbHOCTH B KAHUKYIISIPHBIN MeproI, pa3paboTKa U peanu3arus
COOTBETCTBYIOIINX 00pa30BaTEIBHBIX IPOTPAMM, B TOM YHUCIIE JIJIS JTarepeil, OpraHn30BaHHBIX
o0pa3oBaTeIbHBIMU OpPraHU3alusIMU B KaHUKYJISIPHBIN EPHOJ;

* IIOBBIIIICHUEC HpO(l)eCCI/IOHaIII)HOFO MacCTEpPCTBA NEAArOTHICCKUX pa6OTHI/IKOB LOEHTpa,
pean3yIONIuX OCHOBHBIE M JIOTIOJTHUTEIbHBIC 00IIe00pa3oBaTeIbHbIe IporpaMMbl. Co3tanue
uentpa «Touka pocTa» mpeanoiaraetT pa3BuTiue 00pazoBaTeabHON HHPPACTPYKTYPhI
00111600pa30BaTEIFHON OpPraHr3aIuy, B TOM YMCJIe OCHAIIEHHE 0011e00pa3oBaTeIbHOM
OpraHu3aIiu:

* 000pyJOBaHHEM, CPEJICTBAMU OOYUEHHS U BOCIIUTAHUS A7 U3yYEHUS (B TOM UYHCIe
AKCIIEPUMEHTAJILHOTO) TIPEAMETOB, KypCOB, AUCIUIUIMH (MOYJIEH) €CTECTBEHHO -HAyYHOU
HaIpPaBJIEHHOCTH MPH pealin3allii OCHOBHBIX 00111e00pa30BaTeNbHBIX MIPOrpaMM U
JOTIOTHUTEIBHBIX 00111€00pa30BaTEIbHBIX TPOrPaMM, B TOM YHCIIE JJIsl PACHIUPEHHUS CO-
nepxaHus yaeOHbIX IpeameToB «Pusnka», « Xumusny, «buonorusy;

* 000pyZ0OBaHHEM, CPEJICTBAMU OOYUYECHHS U BOCIIUTAHUS AJIs pealn3aliy MporpamMm
JOTIOTHUTEIHHOTO 00pa30BaHuUsl €CTECTBEHHO-HAYYHOW HAIIPABIIEHHOCTEH;

* KOMITBIOTEPHBIM U UHBIM 000PY/I0BaHUEM.

Konnenuus coBpeMeHHOro 00pa3oBaHus 0IPa3yMEBaEeT, 4YTO B y4eOHOM SKCIIEPUMEHTE
BE/YILYIO POJIb JOJKEH 3aHATh CAMOCTOSTENIbHBIN HCCIe0BATENbCKUN YUeHUYECKUI
sKkcriepuMeHT. COBpeMEHHbIE SKCIIEPUMEHTAIIbHbIE UCCIIEA0BAHUS 110 OUOJIOTHH yXKe TPYIHO
IPEJCTaBUTh 0€3 NCIOJIb30BAHUS HE TOJIBKO aHAJIIOTOBBIX, HO U LU(POBBIX U3MEPUTEIBHBIX
npubopos. B denepanbHoM rocyrapctBeHHOM oOpazoBaTenbHoM cranaapre (PI'OC)
IPOIMCAHO, YTO OJHUM U3 YHUBEPCAIbHBIX YUEOHBIX JEHCTBUN, MPUOOPETAEMbIX YIALTUMUCS
JOJIKHO CTaThb YMEHHE «IIPOBEAEHUS ONBITOB, IIPOCTHIX SIKCIEPUMEHTAIbHBIX UCCIIEN0BAHN,
IPSIMBIX M KOCBEHHBIX U3MEPEHUH C UCMOJIb30BAaHHEM aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENbHBIX MPU-O00pOBY». YUeOHBIN HKCIIEPUMEHT 110 OUOJIOTHH, TIPOBOJUMBIH Ha
TPaJUIIMOHHOM 000pYy/A0BaHUH, O€3 MPUMEHEHUs HU(PPOBBIX Ta00PATOPHiL, HE MOKET
IIO3BOJIMTH B [TOJIHOM MEPE PELIUTh BCE 33/1a4l B COBPEMEHHOM IIKOJIE. DTO CBSA3aHO C PSAAOM
MIPUYHH:

* TPaJUIIMOHHOE IIIKOJIbHOE 000PY0BaHUE U3-3a OTPAHUYCHUS TEXHUUECKHX BO3MOXKHOCTEH He
MI03BOJISIET TPOBOJAUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEA0BAHMS;

* JUIMTENILHOCTh MPOBEJICHHUs OMOJIOTMUECKUX HCCIIeIOBaHUN He BCeria

* COTJIACYETCs C JUTUTENbHOCTBIO yUeOHBIX 3aHATUH;



* BO3MOKHOCTB TMPOBEJICHHUSI MHOTHX MCCIIEIOBAaHUN OTrPaHUYMBACTCS TPEOOBAHUSAMH TE€X-HUKU
6e3omacHocTH u ap. [ludpoBas madboparopus MOJTHOCTHIO MEHSIET METOIUKY U COACPKAHKE
HKCTIIEPUMEHTAIBHOM JIEATETFHOCTH U PEIIAeT BBIIICTIEpeYHCIeHHbIe pooemsl. [lnpoxuii
CIEKTP JaTYMKOB TO3BOJISIOT yJAIIUMCS 3HAKOMUTBCSI ¢ TapaMeTpaMu OHOJIOTUYECKOTO
HKCTIIEPUMEHTA HE TOJILKO Ha KAYeCTBEHHOM, HO U Ha KOJMYECTBEHHOM ypoBHE. Lludpoas
nabopaToOpHst MO3BOJISIET BECTH UINTEIbHBIN IKCTIEPUMEHT JIaXKe B OTCYTCTBUH
AKCIEPUMEHTATOPA, @ YaCTOTa UX U3MEPEHUI HEMOABJIaCTHA YEJI0BEUECKOMY BOoCpuATHio.B
nporecce GOPMUPOBAHUS IKCIIEPUMEHTAIBHBIX YMEHUN YICHUK 00ydaeTcsi IpeACTaBIIsTh
nHpopManno 00 UCCIETOBAaHUN B YETHIPEX BUIAX:
* B BepOaJIbHOM: ONUCHIBATh SKCIIEPUMEHT, CO3aBaTh CJIOBECHYIO MOJIENb 3KCIIEPUMEHTA,
(¢uKcHpoBaTh BHUMAHHUE HA U3MEPSIEMbIX BEIMYNHAX, TEPMUHOJIOTUH;
* B TAOJIMYHOM: 3aMOJIHATH TaOIUIIbI TaHHBIX, JIE)KAIUX B OCHOBE IMOCTPOEHUSI rpauKoB (pu
3TOM y yYalIuXcs BO3HUKAET MEPBUYHOE NPECTABIEHUE O MacIITabax BEJIUYHH);
* B rpa)MuecKoOM: CTPOUTH Ipa@UKH MO TaOJMYHBIM JTaHHBIM, YTO AAET BO3MOXKHOCTb IEepe-Xoa
K BBIJIBMOKEHHIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEK/y BEIMUMHAMU (TIPU 3TOM YUUTEIh
MOKa3bIBAaET MPEUMYLIECTBO B BU3yalH3al[Mi 3aBUCUMOCTEN MeX 1y BeIMYNHA-MU, HAIJISITHOCTD
1 MHOTOMEPHOCTH); B BUJIE MATEMAaTUYECKUX YpaBHEHUN: JaBaTh MaTeMaTHUECKOE ONMCaHUE
B3aMMOCBSI3U BEJIUYNH, MaTeMaTHYECKOe 0000IIeHIE.
* (popmMupoBaHUE HCCIEA0BATEIBCKUX YMEHUN yJAITUXCS, KOTOPbIE BHIPAXKAIOTCA B CIIEIYIOIINX
NENCTBHUAX:

1. onipeaenenue MpooOIEMBI;
. IOCTAHOBKA UCCIIEI0BATENILCKOM 3a1aun
. IUNTAaHUPOBAHKE PELICHUS 3a1a4H;
. IOCTPOEHUE MOJICIIEH;
. BBIJIBUKEHHUE TUIIOTE3;
. OKCIIEpUMEHTalIbHas IPOBEPKA TUIIOTE3;
. QHAJIU3 JAHHBIX SKCIIEPUMEHTOB WIN HaOII0IeHHIH;
. (hopMynupoBaHUE BBIBOJIOB.
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B ocHOBY 00pa3oBaTeibHOI MTPOTPaMMBI 3aJI0KEHO TIPUMEHEHUE IU(POBBIX JIAO0PATOPHIA.
Temaruka npeayoKEHHBIX SKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OIBITOB, COOTBETCTBYET
CTPYKTYpE MPUMEPHOI 00pa30BaTEIbHOM MTPOrPaMMBI 10 OMOJIOTHH, COACPIKAHUIO
denepanbHOTO rocyrapcTBeHHOro oopazoBatensHoro cranaapra (GI'OC) ocHoBHOTO 00IIIEr0
o0OpazoBaHwUsI.

Ha 6a3e nientpa «Touka pocTa» obecrieunBaeTcs pean3aliysi 00pa3oBaTeIbHBIX MPOTrPAMM
€CTECTBEHHO-HAYYHOU U TEXHOJIOTHYECKON HAIIPAaBICHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBHUU
¢ TpeOOBaHUSIMU 3aKOHOIATEIILCTBA B chpepe 00pa3oBaHus U ¢ yIETOM PEKOMEHIANI
®denepanbHOTO onepaTopa yueOHoro npeamera «buonorus». O6pazoBarenpHas mporpamma
MO3BOJISIET HMHTETPUPOBATH pealn3yeMble 37€Ch MOAX0/IbI, CTPYKTYPY U COAEPIKaHHE MTPU
opranu3zanum ooyuenust Ouosnoruu B 5—11 kigaccax, BBICTPOEHHOM Ha 6ase t000To 13
JOCTYIHBIX yueOHO-MeToanueckux komruiekcoB (YMK).Mcnons3oBanue 00opy1oBaHus IIEHTpa
«Touka pocta» npu peanuzanuu aanHoi Ol mo3BossieT co3aaTh yCIOBUS:

* TSl pACIIMPEHUS COJEPIKAHUS IKOTBHOTO OMOJIOTHYECKOTO 00pa30BaHuUs;

* JUTSI TIOBBIIICHHUS TO3HABATENBHON aKTUBHOCTH O0YYAIOIINXCS B €CTECTBEHHO-HAYUHOI
o0acTu;

* JUTSL pa3BUTHSI TUYHOCTH pebeHKa B mpoiiecce o0ydeHus: OMOIOTHH, €ro CIOCOOHOCTEH,
(hopMHUPOBaHMSI U YIOBIETBOPEHHSI COIIMAILHO 3HAUMMBIX HHTEPECOB U MOTPEeOHOCTEH;



* U1 pabOTHI ¢ OJApEHHBIMH IIKOJIbHUKAMH, OPraHU3aIMH UX PA3BUTHUS B PA3IUYHBIX 00JACTAX
00pa3oBaTesbHON, TBOPUECKOU AeaTenbHOCTU. [Ipumensist uupoBsie 1a00paTopun Ha ypoKax
OMOJIOTHH, yJallluecsi CMOTYT BBITIOJIHUTH MHOYKECTBO J1a00OpAaTOPHBIX pabOT U HKCIIEPUMEHTOB
I10 IPOrPAMME OCHOBHOM IIKOJIBI.
BuoJiorus pacrenunii: J[pixanue juctbeB. Jpixanue kopHeu. [loromenue Boabl KOpHAMU
pacrenuii. KopueBoe naBnenue. Mcnapenue Boabl pacteHuAMU. POTOCUHTE3. J[pIXaHNE CEMSH.
VYcnoBus npopactanus ceMsH. Tensonto0uBbIe U X0I0J0CTOMKIE PACTEHMUSL.
3ooJorus: M3yueHre o JHOKJIETOYHBIX )KUBOTHBIX. V3ydeHNne BHEIIHErO CTPOEHHUS J105KIEBOTO
4yepBsi, HAOIIOICHHE 32 €T0 MEePEIBIKEHUEM U PEaKIIUsIMH Ha BHEITHUE pa3apakeHus. Vzyuenne
CTPOEHUS MOJUIIOCKOB T10 BJIa)KHBIM IpenapaTtam. M3ydenne MHOrooOpa3us 4WieHUCTOHOTHX 110
KoJuteKuusiM. M3ydeHue ctpoeHus pbld 1o BIaXHbIM IpenapaTtaM. V3ydeHne cTpoeHus NTHll.
N3ydeHue cTpoeHus: MIEKOIUTAIOUIUX 0 BJIAXKHBIM IIpenaparaM. BogHbIe )KUBOTHBIE.
TenokpoBHbBIE U XOJIOTHOKPOBHBIE )KUBOTHBIE
YenoBek u ero 310poBbe: M3yuenue kpoBoooOparieHus. Peakius CCC Ha 103UpOBaHHYIO
Harpy3Ky. 3aBUCUMOCTb MEXIY Harpy3Kkoil 1 ypoBHEM 3HepreTuyeckoro oomena. ['azooomeH B
nérkux. Mexanusm j€rounoro apixanus. Peakuus JIC Ha ¢usndeckyro Harpysky. KusHeHHas
€MKOCTb JIerKuX. BoraenuTenbHas, AbIxaTenbHast U TEPMOPETYASTOpHAs (QYHKIIHS KOXKH.
JleiictBue pepMeHTOB Ha cyOCcTpaT Ha MpuUMepe KaTanassl. [Iprucmoco0IeHHOCTh OPraHu3MOB K
cpene oouTaHusI.
O0mas 6uoJiorus:/lelictBrue epMeHTOB Ha cyOCcTpaT Ha pUMepe KaTtanasbl. PaznoxeHnue
H202. Bausinue pH cpenst Ha akTHBHOCTH (hepMeHTOB. DaKTOPHI, BIUSIONINE HA CKOPOCTh
nporiecca poTocuHTe3a. M3yueHne KIIeTOK ¥ TKaHeW pacTeHUH U dKUBOTHBIX Ha TOTOBBIX
MUKpOTpenaparax 1 ux onucanue. BoisiBieHue N3MEHUNBOCTH Y OPraHU3MOB. BrisiBneHue
MPUCTIOCOOICHUH y OPTaHU3MOB K cpezie 00uTaHus (Ha KOHKPETHBIX TpUMepax).

B oOpazoBarensHoit mporpamme 10-11 kimaccoB mpencTaBiIeHbI CISIYIONIAE Pa3/Ieibl:

1. Knerka

2. Pa3MHOKeHHNE U pa3BUTHE OPraHNU3MOB

3. OCHOBBI T€HETUKHU U CEJIEKLHUU

4. Bun

5. DKocUCTEMBI

buonoruueckoe HabII0CHUE U SKCIIEPUMEHT MIPOBOASATCS B popme 1abopaTopHbIX paboT
U JeMOHCTpalui. J[eMOHCTPAIIMOHHBIN SKCIIEPUMEHT MPOBOJUTCS B CICAYIOIIUX CIy4asx: a)
MMEIoIIeecs B HATMYUH KOJMYECTBO MPUOOPOB U UGPOBHIX JATYNKOB HE MO3BOJISET
OpraHu30BaTh UHIUBUAYAIbHYIO, TAPHYIO WK TPYMIOBYIO Ta00paTOpHYIO paboTy;0)
HKCIIEPUMEHT UMeeT HeOOIBIIYIO MPOI0KUTENILHOCTD U CJIOKHOCTh U BXOAHT B CTPYKTYPY

ypokKa.

Oco0eHHOCTH coiepKaHMsl CTPYKTYPHBIX KOMIIOHEHTOB pado4eil MPOrpaMMbl 1O
Omnosiornm B 5—9 Kiaccax ¢ HCIOJIB30BaHHEM 000py10BaHus neHTpa «Touka pocra»
IInanupyemsble pe3yjabTaThl 00y4eHHus no Kypcey «buosorus . 5—9 kaace» .
[IpenMeTHBIE pe3yapTaThl:
1) hbopmMupoBaHUEe IEHHOCTHOTO OTHOIIEHUS K KMBOH MPUPOJIE, K COOCTBEHHOMY
OpraHu3My; HOHHMaHHUe POoJIM OMOJIOTHU B (POPMUPOBAHMH COBPEMEHHOM €CTEeCTBEHHO-HAyYHOU
KapTUHBI MUDA;



2) yMEHHE IPUMEHATh CUCTEMY OMOJIOTMYECKUX 3HAHUN: PACKPBIBATh CYIIIHOCTb KHUBOTO,
Ha3bIBaTh OTIUYUS )KUBOTO OT HEKHUBOTO, MEPEUHUCIISITH OCHOBHBIE 3aKOHOMEPHOCTH
opranu3anuu, QyHKIIMOHUPOBAHUS 00OBEKTOB, SBJICHHIA, TPOIIECCOB KUBOU MPUPOIHI,
SBOJIIOLIMOHHOTO PAa3BUTUSI OPraHMUECKOTO0 MUPA B €0 €IMHCTBE C HEXKUBOU MPUPOIOi;
c(hOPMHUPOBAHHOCTH MPEACTABICHUN O COBPEMEHHOUW TEOPUH IBOJIOIHH U OCHOBHBIX
CBUJIETEIHCTBAX IBOJIIOLINH;

3) BiageHre OCHOBAMHM NOHSATHIHOTO arllapaTta ¥ HayqHOTO sI3bIKa OMOJIOTHU:
WCIIOJIb30BAHUE U3YYECHHBIX TEPMUHOB, IOHATHI, TEOPHUH, 3aKOHOB U 3aKOHOMEPHOCTEH 1715t
00BsICHEHUST HAOTFOJaeMBIX OMOJIOTUICCKUX 00BEKTOB, SIBJICHHUI U TIPOIECCOB;

4) NOHUMaHHE CTIOCOOOB MOTYyUYEHUsT OMOJIOTHYECKUX 3HAHUHN; HAJTUYHE OIbITa
WCIIOJIb30BAHUSI METOJIOB OMOJIOTUH C TETBI0 U3YUEHUS KUBBIX 00BEKTOB, OMOJIOTUUECKHUX
SIBIICHUH U MPOIIECCOB: HAOII0ICHIE, ONTCAHNUE, IPOBECHUE HECIOKHBIX OMOJIOTHYECKUX
OTIBITOB U SKCIIEPUMEHTOB, B TOM YHCJIE C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB
Y UHCTPYMEHTOB;

5) yMeHHe XapaKTepru30BaTh OCHOBHBIE TPYIIIBI OPraHU3MOB B CHCTEME OPTaHUYECKOTO
Mupa (B TOM YUCII€ BUPYCHI, OaKTepUHu, pacTeHusl, TPHUObI, )KUBOTHBIE): CTPOCHHUE, MPOIIECCHI
KU3ZHEACSITCIIbHOCTH, UX MPOUCXOXKICHUE, 3HAYCHUE B IPUPOJIC U )KU3HU YETIOBEKA,

6) yMeHHe 00BSACHATH MOJIO’KEHUE YeI0BEeKa B CUCTEME OPTaHUYECKOTO0 MUpPA, €ro
MIPOUCXOXKACHUE, CXOACTBA M OTIMYHSI YEeJIOBEKA OT )KMBOTHBIX, XapaKTEPU30BATh CTPOCHUE U
MIPOLIECCHI KUZHEJESITEILHOCTH OpraHiu3Ma 4ejoBeKa, ero MPUCHocoOIEHHOCTh K Pa3IMyHbIM
AKOJIOTUYECKUM (haKTOpam;

7) yMeHHe ONUChIBATh KIETKH, TKAaHHU, OpPraHbl, CHCTEMbI OPraHOB U XapaKTEpHU30BaTh
Ba)KHEHIIME OMOJOTHYECKHE MTPOLIECCHl B OpraHU3Max pacTeHUM, dKUBOTHBIX U YEJIOBEKa;

8) chopMUPOBAHHOCTD MPEACTABICHUI O B3aMMOCBSI3H HACJIEIOBAaHUS TOTOMCTBOM
MPU3HAKOB OT POJIUTENHCKUX (OPM C OpraHu3anreil KJIeTKH, HATMYUEeM B HEll XpOMOCOM Kak
HOCHTeJIeH HacleACTBeHHON HH(pOpMAaIK, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIEJOBaHUS
MIPU3HAKOB;

9) chopMUpOBaHHOCTH MPEACTABIECHUN 00 OCHOBHBIX (PAKTOpaX OKPYXKaloIIeH cpebl, UX
POJIK B )KU3HEAEATEIHHOCTH U 3BOJIIOIUU OPraHU3MOB; IIPEICTaBIeHHE 00 aHTPOIIOTEHHOM
dakrope;

10) chopMHUPOBAHHOCTH MIPEACTABICHHUI 00 SKOCUCTEMaX U 3HAYCHUH OMOpa3HOo00pasusi; O
rJ100aJTbHBIX KOJOTUYECKUX MPOOIeMax, CTOSIINX MePE YEIIOBEYECTBOM U CIOCO0ax UX
MIPEOI0NICHUS;

11) ymenue pemars yueOHbIE 3aja41 OMOJIOTHUYECKOTO COJIEPKAaHUsS, B TOM YHCIIe
BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIE CBS3H, TPOBOJIUTE PACUETHI, IeJaTh BHIBOAbI HA OCHOBAHUU
MOJIy4YE€HHBIX Pe3yJIbTaTOB;

12) ymeHue co3iaBaTh ¥ IPUMEHSTH CIIOBECHBIC U TpaduuecKre MO I OOBSICHEHHS
CTPOEHHS )KUBBIX CUCTEM, SIBICHUH U MPOLECCOB )KMBON MPUPOIBIL;

13) moHumaHue BKJIa/la POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OMOIOTHUECKUX
HayK,

14) BnageHue HaBbIKaMu PabOTHI ¢ HHPOPMAIIHEH OHOIOTUYECKOTO COACPIKAHMS,
MIpeJICTaBICHHON B pa3HO (hopMe (B BUAE TEKCTa, TAOIMYHBIX JaHHBIX, CXeM, TPaApUKOB,
auarpamm, Mojenei, n300paskeHui ), KpUTHIECKOTO aHaIM3a HH(POpPMAIIK U OLICHKH ee
JOCTOBEPHOCTH;

15) ymeHue miaHupoBath Mo PyKOBOACTBOM HACTaBHHKA M MPOBOUTH ydeOHOE
WCCIIeIOBAaHUE UITU TIPOCKTHYIO paboTy B 00JIaCTH OMOJIOTUH; C YIE€TOM HAMEUYEeHHOH 1eTu



¢dbopmynupoBath npoOiIeMy, TUIOTE3Y, CTABUTH 3a/1a4, BBIOMPATh aJIeKBaTHbIE METOIbI ISl KX
pemeHus, GoOpMyIHPOBATH BBIBOBI; ITYOIMYHO MPEACTABIATH MOJyYCHHbIE PE3yIbTaThl;

16) ymeHnue UHTErpupoBaTh OMOJIOTUYECKUE 3HAHUS CO 3HAHUSAMU JAPYTUX YUEOHBIX
IIPEIMETOB;

17) chopMUPOBAHHOCTH OCHOB YKOJIOTMYECKON IPAMOTHOCTH: OCO3HAHHE HEOOXO0IUMMOCTH
JEHCTBUI 10 COXpaHEHUIO0 OMOpa3HOOOpa3us U OXpaHe MPUPOIHBIX IKOCUCTEM, COXPAaHEHUIO U
YKPEIJIEHUIO 3/I0pPOBbsI YEJIOBEKA; YMEHHUE BHIOMPATh 11€JIEBbIE YCTAHOBKH B CBOUX JICHCTBUSX U
MIOCTYIKaX 110 OTHOIIEHUIO K )KUBOU NMPUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIHUX

18) ymeHue ucnoap30BaTh NPUOOPETEHHbBIE 3HAHUS U HABBIKU /711 3J0pOBOro 0Opas3a
KU3HHU, COaJTaHCUPOBAHHOTO MUTaHUS U (PU3NUECKON aKTUBHOCTH; HEMTPUSATHE BPEIHBIX
MIPUBBIUEK U 3aBUCUMOCTEH; yMEHHE TPOTHUBOACHCTBOBATH JDKEHAYYHBIM MAaHUITYJISIUSAM B
00JacTu 310pOBb4;

19) oBnageHue nprueMaMmu OKa3aHUs IEPBOM MOMOIIN YEJIOBEKY, BhIpAIlIUBaHU
KYJIbTYPHBIX PACTEHUH U yX0J1a 332 JOMAITHUMH )KUBOTHBIMHU.

IlnannpyemMsble pe3ybTarhl 00y4eHus o kypcey «buosorus . 10—11 kiaace»
OcBoenne yueOHOTO TIpeameTa «buosorus» Ha ypoBHE CpeHETo 0011ero oopa3oBaHus J0HKHO
o0ecrieunBaTh JOCTIDKEHHE CIETYIONINX MPEIMETHBIX, METAPEIMETHBIX U IMIHOCTHBIX
00pa3oBaTeNIbHBIX PE3yIbTATOB.

IIpeameTHbie pe3yabTaThl

[IpeameTHBIC pe3ynbTaThl 00YUEHUST OMOJIOTHH JTOJDKHBI 00€CTIeYnBaTh:

* (popmupoBaHuE IICHHOCTHOT'O OTHOIICHHUS K KUBOH MPUPOJIE, K COOCTBEHHOMY OpraHU3MY;
MMOHUMAaHKE POJIM OMoJIOTUU B (POPMUPOBAHUN COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHUHBI
MUpa;

* YMEHHE MPUMEHSTH CUCTEMY OMOJIOTMUECKUX 3HAHHI: pacKpbIBATh CYLTHOCTbH KUBOTO,
Ha3bIBATh OTIUYUS KUBOTO OT HEKHUBOTO, MIEPEUUCIISATH OCHOBHBIE 3aKOHOMEPHOCTH
opranuszanuu, QyHKIIMOHUPOBAHUS 0OBEKTOB, SBJICHUI, TPOLIECCOB KUBOM MPUPOIHI,
HBOJIIOIIMOHHOTO Pa3BUTHS OPraHMYECKOT0 MUpa B €ro €AUHCTBE C HEKUBON IIPUPOION;

* chopMUPOBAHHOCTH IPECTABICHUNA O COBPEMEHHON TEOPHUH SBOJIIOLIMH U OCHOBHBIX
CBUJIETEIHCTBAX IBOJIIOLIHH;

* BJIaJICHHE OCHOBAMH MOHSATUIHOTO amnmapaTa U Hay4yHOTO si3bIka OMOJIOTUU: UCIIOJIb30BaHUE
M3YYECHHBIX TEPMHUHOB, IOHSITUN, TEOPHIi, 3aKOHOB U 3aKOHOMEPHOCTEH i 00BSICHEHUS
HaO0I0JTaeMbIX OUOIOTHYECKUX OOBEKTOB, SBIICHUIN U MTPOLIECCOB;

* IOHUMAaHHUE CIIOCOOOB MOTY4YEHUs OMOJOTHYECKUX 3HAHUN; HAIMYUE OIBITA UCIIOJIb30BAHUS
METO/I0B OMOJIOTHH C IEJIbIO U3yYEHHUSI )KUBBIX 0OBEKTOB, OMOJIOTUYECKUX SBICHUN U
MpOLIeCCOB: HAOIOAeHNE, OTIICAHKE, IPOBEACHNUE HECIIOKHBIX OMOJIOTUYECKUX OTIBITOB U
HKCTIIEPUMEHTOB, B TOM YHCJIE€ C MCIIOJIb30BAaHMEM aHAJIOTOBBIX U LIU(POBBIX MPUOOPOB U
UHCTPYMEHTOB;

* YMEHHUE XapaKTePU30BaATh OCHOBHBIE I'PYIIIBI OPraHU3MOB B CUCTEME OPraHU4YeCcKOro Mupa (B
TOM YHCJIE BUPYChI, OAKTEPUHU, PACTEHUS, TPUOBI, )KUBOTHBIE): CTPOEHUE, TPOLIECCHI
KHU3HEIEATENbHOCTH, UX TPOUCXOXKACHUE, 3HAYCHNE B IPUPOJIE U KU3HU YEIIOBEKa,

* yMEHHUE OOBACHATH MOJIOKEHUE YeJIOBeKa B CUCTEME OPraHMUeCKOro MUpa, €ro
MIPOUCXOKICHUE, CXOJICTBA U OTJINYMS YeJIOBEKA OT KUBOTHBIX, XapaKTepPH30BaTh CTPOCHUE U
MIPOLIECCHI KU3HEAEATENILHOCTH OpraHu3Ma 4eJlOBeKa, ero MpUCIocoOIeHHOCTh K Pa3InYHbIM
HKOJIOTHYECKUM (haKTOpaM;

* YMEHHUE HCII0JIb30BaTh IPHOOPETEHHbIE 3HAHUS U HABBIKU JJIS 30pPOBOr0 00pa3a KHU3HH,



cOaaHCHPOBAHHOTO MUTAHUS U PU3UICCKON aKTUBHOCTH; HETPUATHE BPETHBIX TPUBBIYCK H
3aBHCUMOCTEH; yMEHHUE MIPOTHUBOICHCTBOBATH JUKEHAYYHBIM MAHUITYJISIIIUASAM B O0JIACTH
3/10pOBbBS;
* YMEHHUE OIUCHIBATh KJIETKH, TKAaHU, OPTaHbl, CHCTEMBI OPI'aHOB M XapaKTEPHU30BaTh BAKHEUIIINE
OMOJIOTUYECKHE TIPOIIECCH B OpraHu3Max paCcTeHHM, )KUBOTHBIX M YEJIOBEKa;
* ¢(hOpMUPOBAHHOCTH MPECTABICHUN O B3aMMOCBS3H HACIIEJOBAHUS IIOTOMCTBOM IPH-3HAKOB
OT POJMUTENLCKUX (POPM € OpraHU3alMEN KIETKH, HAIMYUEM B HEM XpOMOCOM KaK HOCHUTEIEH
HaCJIeICTBEHHON MH(POPMAaLH, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACIICAOBAHUS IPU3HAKOB;
* c¢(hOpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX (PAKTOpax OKPYKAIOLIEH Cpe/Ibl, UX POJIH B
KHU3HEIEATSIFHOCTH U BOJIIOIIMH OPTaHU3MOB; MPECTAaBICHHE 00 aHTPOMIOTEH-HOM (aKTOPE;
* cpOpMHUPOBAHHOCTH MPEJICTABIICHUI 00 SKOCHCTEMAaX U 3HAUYEHUU OMOPa3HOOOpa3us; O
rJ100aTBHBIX SKOJOTHUECKUX MPOoOIeMax, CTOSIINX Mepe]] YeIOBEYECTBOM U CIIOCO0aX UX
MIPEOJI0JICHUS;
* YMEHHUE pemiaTh yaeOHbIe 33/1a4 OMOJIOTHYECKOTO COJICPKaHMUs, B TOM YHCIIE BBISBIIATH
MPUYMHHO-CIIEICTBEHHBIE CBS3H, TIPOBOIUTH PACUETHI, JA€IaTh BHIBOABI HA OCHOBAHUU
MOJTyYCHHBIX PE3yIbTaTOB;
* YMEHHUE CO3/IaBaTh U PUMEHSThH CIIOBECHBIEC U TpaduIecKre MOJIENHN ISl OObSICHEHHS
CTPOEHUS JKUBBIX CUCTEM, SIBJICHUH ¥ MPOIIECCOB KUBOW TIPHUPO,IBI;
* MOHMMaHUE BKJIaJ]a POCCHICKUX U 3apYOCKHBIX YUEHBIX B Pa3BUTHE OMOJIOTUIECKUX HAYK;
* BJIaJICHHE HaBbIKaMU pabOThI ¢ HHPOpMAIEe OHOJIOTHYECKOTO COIeP KaHUsI, TPE/ICTaB-
JIEHHOM B pa3Hoil (hopme (B BHAE TEKCTA, TAOTMYHBIX TAHHBIX, CXeM, Tpa(UKOB, AHArpamMM,
MOJIeNeH, n300pakeHui ), KPpUTHYECKOTO aHaIn3a HHGOPMAIIH B OIEHKH €€ JIOCTOBEPHOCTH;
* YMEHHeE IJIaHUPOBATh O] PyKOBOJICTBOM HAaCTaBHHMKA U MPOBOJIUTH YUeOHOE UCCIIeI0BaHUE
WJTU TIPOCKTHYIO paboTy B 00acTu OMOJIOTHH; C Y4ETOM HAaMEYCHHOM 11eT (hOPMYITHPOBAThH
npo0iemMy, TUIoTe3y, CTABUTh 3a/1a4M, BHIOMPATh a/IeKBaTHbIE METOIbI IS UX PEIICHUS,
(bopMynUpOBaTh BHIBO/IBI; MYOIUYHO MPEACTABIATH MOTYYEHHbIE PE3yIbTaThI;
* YMEHHE UHTEIPUPOBATH OMOJIOTHYECKHE 3HAHUS CO 3HAHUSAMH JIPYTHX YYEOHBIX MTPEIMETOB;
* chopMUPOBAHHOCTH OCHOB HKOJIOTUYECKOM IPAMOTHOCTH: OCO3HAHUE HEOOXOAUMOCTH
NEUCTBHI 1O COXpaHEHUIO OMOPa3HOO0pa3usl U OXpaHe MPUPOIHBIX SKOCUCTEM, COXPAHEHUIO U
YKPEIUICHUIO 3/I0POBbS YEJIOBEKA; YMEHHUE BHIOMPATh 11eJIeBble YCTAHOBKH B CBOUX JICHCTBUSX U
MOCTYIKaX 110 OTHOIICHUIO K KUBOH MPUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX.
MeTtanpeaMeTHble pe3yabTaThl

YHuBepcanbpHble M03HABATENbHbBIE IeHCTBUS ba3oBble Toruyeckue neHCTBUs:
* BBISIBIIAATH U XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKN OUOJIOTUYECKUX OOBEKTOB (SBJICHHUI);
* YCTaHaBIIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIMN OUOIOTHYECKUX 0OBEKTOB,
OCHOBaHUs 11 00001EHUs U CPaBHEHUS, KPUTEPUH MTPOBOJMMOTO aHAIH3a;
* ¢ yu€TOM MPEASIOKEHHON OMOJIOTUYECKOH 3a/1a4H BBISBISATH 3aKOHOMEPHOCTU U TIPOTHBOPEUHUS
B paccMaTpuBaeMbIX akTax U HAOMIOJEHUSX; IPeAaraTb KpUTEPHUH IS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;
* BBIABIIATH ACPUIMTH HHPOPMAIMH, JTAHHBIX, HEOOXOAUMBIX JUTsI pEIISHHSI TIOCTaBICHHOM
3a/1a4u;
* BBISIBJIATH IPUUUHHO-CIIEJICTBEHHBIC CBSI3H MPU H3yYCHUH OUOJIOTUYECKUX SBIICHUN U
MIPOLIECCOB; IeTaTh BHIBOBI C HCIIOIb30BAHUEM JIETYKTUBHBIX U MHAYKTHBHBIX YMO3aKIIOUCHHH,
YMO3aKTIOUYEeHUH TI0 aHATOTHH, (POPMYIUPOBATh TUTIOTE3BI O B3AaMMOCBSI3SX;
* CaMOCTOSITEIBHO BHIOUPATh cIOCOO0 perieHns: yueOHoM O1oIornyeckoil 3a1aun (cpaBHUBATh
HECKOJIbKO BApHAHTOB peIlIeHUs], BBIOMpPaTh Hanbosee MoIXOAAIINHA ¢ Y4ETOM CaMOCTOSITEIBHO



BBIJICTICHHBIX KPUTEPHUECB).
Ba3oBble ncciieioBaTe/IbCKue AeHCTBUSA:
* HCIIOJIB30BaTh BOIPOCHI KaK MCCIIEA0BATEIHCKUI HHCTPYMEHT TIO3HAHHSI,
* (hopmynHpOBaTH BOMPOCH, PUKCUPYIOIIHE PA3pPbIB MEXKAY PEATBHBIM U JKeTIaTeIbHBIM
COCTOSTHUEM CHTYaIlluH, 00BEKTa, M CAMOCTOSATEIHHO YCTaHABIMBATH HCKOMOE U JIAHHOC,

(hopMHpOBATh TUTIOTE3Y 00 HICTHHHOCTH COOCTBEHHBIX CYXICHUN U CYXJICHUHA TPYTHX,
apryMEHTHPOBATH CBOIO MO3UINIO, MHCHHCE,
* IPOBOJIUTH 110 CAMOCTOSITEIILHO COCTABJICHHOMY IUTAHY OIIBIT, HECJIOKHBINH OHOJIOTHUSCKUN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBIIEHUIO 0COOCHHOCTEH OMOJIOTHYECKOTO
00BeKTa U3YyUSHUS, TIPUINHHO-CIICICTBEHHBIX CBS3EH U 3aBUCUMOCTEH OMOJIOTHIECKIX
00BEKTOB MEX]Ty COOO0M;
* OI[EHUBATH MPUMEHUMOCTD U JIOCTOBEPHOCTh WH(POPMAITUH, ITOTYICHHOH B X0J1¢
OMOJIOTMYECKOT0 UCCIIEIOBaHMS (IKCIIEPUMEHTA);
* CaMOCTOATEIHHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3ybTaTaM IMPOBEAEHHOTO
HaOJTIOJICHUS, OTIBITA, UCCIICIOBAHNS, BIIAJCTh MHCTPYMEHTAMH OTICHKH JOCTOBEPHOCTH
MTOJTy4CHHBIX BBIBOJIOB M 0000IIIECHNUI;
* MPOTHO3UPOBATH BO3MOKHOE JTAIbHEHINIEE Pa3BUTHE OMOJOTHICCKHIX TIPOIECCOB U UX
MTOCJICJICTBUS B AHAJIOTMYHBIX MJTU CXOJIHBIX CUTYAIUSAX, & TAKXKE BBIJIBUTATH MTPEAITOIOKCHHS 00
WX Pa3BUTHH B HOBBIX YCIIOBHSX M KOHTEKCTaX.
Patora ¢ undopmanmeii:
* MPUMEHSTH PA3JTMYHbIE METO/IbI, HHCTPYMEHTHI M 3aIIPOCHI TIPH IMOKMCKE B 0TOOpE
OMoJIOTHYECKOM NH(POPMAIIUY UITH JAHHBIX U3 HCTOYHUKOB € YU4ETOM MPEI0KCHHON yueOHOH
OMOJIOrMYECKOM 3a1a4H;
* BRIOMpaTh, aHATM3UPOBATh, CHCTEMAaTU3UPOBATh M HMHTEPIPETUPOBATH OMOJIOTUUECKYIO
MH(POPMAITHIO Pa3IMYHBIX BUIOB U (DOPM MPECTABICHNUS;
* HAXOJWTh CXOJHBIC apPI'YMEHTHI (TIOITBEPIKAAFOIINE HIIH OIIPOBEPTaIONIe OJHY U TY K€ HJICHO,
BEpPCHIO) B Pa3JIMUYHBIX HH(POPMAITMOHHBIX HCTOYHHUKAX
* CAaMOCTOATEIILHO BRIOUPATh ONTUMAIBHYIO (OPMY MpeICTaBICHUS HHPOPMAIHH 1
WJUTFOCTPUPOBATH peIIacMbIe 3a/1a4l HECJIOKHBIMU CXEMaMHU, JHarpaMMaMHu, HHOH rpadukoi u
HUX KOMOMHALIUAMHU;
* OLICHUBATh HAIEKHOCTh OMOJIOTHYECKON HH(POPMAIIUH 110 KPUTEPHUSAM, TIPEITI0KECHHBIM
YUUTENEM UIH CPOPMYITHPOBAHHBIM CAMOCTOSTENBHO;
* 3(ppeKkTUBHO 3aITOMUHATH U CUCTEMATU3UPOBATh HH(POpMAIIHIO;
* OBJIQ/IETh CUCTEMOMN YHUBEPCAIbHBIX TO3HABATENIbHBIX ACHCTBHI 00eCIIeYBaCT
c(hOpMUPOBAHHOCTH KOTHUTHUBHBIX HABBIKOB 00YYaIOIIUXCS.
YHuBepcajibHble KOMMYHUKATHBHBIE 1€ CTBUSA

O6menue:
* BOCIIPHHUMATH U (POPMYIUPOBATH CYXKICHUS, BBIPAXKATh IMOLIMU B TIPOIECCE BHITIOTHEHUS
MPAKTUYECKUX U TaOOPATOPHBIX paboT; BhIpakaTh ce0sl (CBOIO TOUKY 3PEHHSI) B YCTHBIX U
MMMCbMEHHBIX TEKCTAX;
* pacmio3HaBaTh HeBepOallbHbIE CPEACTBA OOIIEHUS, TOHUMATh 3HAYEHHE COLIUAIbHBIX 3HAKOB,
3HATH U PACIIO3HABATH MPEINOCHUTKN KOH(PIUKTHBIX CUTYaIUi ¥ cMST4aTh KOH(DIUKTHI, BECTH
MIEPETOBOPHI;
* IOHUMATh HAMEPEHUS IPYTUX, MPOSBIATH YBAKHUTEILHOE OTHOIIIEHUE K COOSCETHUKY U B
KOPpPEKTHOH (hopMe GopMyIHPOBATH CBOU BO3PAKECHHUS,
* B X0JIe AMAJIOTa W/WIH JUCKYCCUU 3a7aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOi



OMOJIOTUYECKOH TeMBI U BHICKA3bIBATh UJICH, HAIICIIEHHBIC HAa PEeLICHHE OMOJIOTHIECKOM 3a/1auu U
noiiep)kanue 01aroxenaTeIbHOCTH OOLICHNUS;
* COIIOCTAaBJISATh CBOU CYXKIECHUS C CY’KACHUSAMU JIPYIUX YYaCTHUKOB JUasiora, 0OHapyK1UBaTh
pa3IM4Me U CXOACTBO MO3ULIN;
* MyOJIMYHO TPEACTABISTH PE3YJIBTAThl BBIIIOJHEHHOTO OMOJIOTHYECKOTO OTIBITA (IKCIIEPUMEHTA,
HCCIeI0BaHUs, IPOCKTA);
* CaMOCTOATEIbHO BbIOMpaTh OpMAT BBICTYIJICHUS C YUETOM 33a4 IPE3EHTALUN U
0COOEHHOCTEHN ayIUTOPUU U B COOTBETCTBUU C HUM COCTaBJISATh YCTHBIE U TUCbMEHHbBIE TEKCTHI C
HCI0JIb30BAHNEM WILTIOCTPATUBHBIX MaTEPHUAJIOB.

CoBMecTHasi 1eATEJILHOCTD (COTPYIHHUYECTBO):
* IOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAaHIHOW U WHIANBUIYaTbHON PabOThI pH
pelieHnr KOHKPETHON OMOJIOTHYECKON TTPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh MPUMEHEHHS
IPYNIOBLIX (POPM B3aUMOIEHCTBUS IPU PELLIEHUU ITOCTaBICHHON yueOHO 3a1auu;
* IPUHUMATH 11€JIb COBMECTHOM NI TEIIbHOCTH, KOJJIEKTUBHO CTPOUTH JEHCTBUS 1O €€
JOCTUKEHUIO: PACIIPEENATh POJIH, J0TOBAPUBATHCS, 00CYXKIaTh MPOLECC U PE3yIbTaT COB-
MECTHOM paboThI; yMETh 000011aTh MHEHHUSI HECKOJIBKHX JTFOJICH, POSBIIATh TOTOBHOCTD
PYKOBOJUTH, BBITIOJIHSATH TOPYUCHHS, TIOTIUHSATHCS,
* IJITAHUPOBATh OPTAHU3ALIMIO COBMECTHOU pabOThI, OMPENENATh CBOIO POJIb (C YUETOM
MPEANOYTEHUI U BO3MOYKHOCTEHN BCEX YIACTHHMKOB B3aUMOJCHCTBUSA), PACTIPEICISTh 3a-1a4l
MEXIy YJIeHaMH KOMaH/[Ibl, y4aCTBOBAaTh B IPYNIOBBIX popmax paboThl (00Cyx1eHusi, 0OMeH
MHEHUSIMH, «MO3TOBbIE IITYPMbD» U UHBIE);
* BBIMIOJIHATH CBOIO YacCTh Pa0OTHI, IOCTUTaTh KAYECTBEHHOTO Pe3ysbTara 0 CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPOBATH CBOM JEHCTBHUS C APYTMMU WICHAMH KOMaH/bI;
* OLIEHMBATh Ka4€CTBO CBOETO BKJIaJ1a B OOIIMIA MPOIYKT IO KPUTEPHUSAM, CAMOCTOATEIBHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS; CPABHUBATH PE3YJIbTATHI C HCXOTHOM
3a/laueld U BKJIJ] KaKJI0TO YjieHa KOMaH/bl B JOCTI)KEHHE PEe3yIbTaTOB, pa3aeiisiTh chepy
OTBETCTBEHHOCTH U MPOSABIISITH TOTOBHOCTH K MPEIOCTABICHUIO OTUYETA Mepe]] TPYIIION;
* OBJIQJIETh CUCTEMOMN YHHUBEPCAIIbHBIX KOMMYHUKATUBHBIX IEHCTBUMN, KOTOpast 00ecreunBaeT
c(OpPMUPOBAHHOCTH COLUAIBHBIX HABBIKOB M SMOIIMOHAJILHOTO WHTEJIEKTa O0yYarOIINXCS.
YHuBepcaibHble peryJsiTUBHbIE 1eHCTBUSA

Camoopranuszanms:
* BBISIBJIATH IPOOJIEMBI [Tl PEIICHHUS B )KU3HEHHBIX U YUEOHBIX CUTYALUIX, UCTIOIb3YS
OMOJIOTHYECKHUEe 3HAHMUS,
* OPUEHTHUPOBATHCS B PA3IMYHBIX MOAX0JaX IPUHITUS PEIICHUN (MHINBUIYaTbHOE, IPUHATHE
pEelIeHUs B TPYIIe, IPUHITHE PELICHUN TPYIIIOif);
* CaMOCTOATEIBHO COCTABIISATH AITOPUTM PEIICHUS 33a/1a4uu (MM €r0 4acTh), BBIOUPATh CIOCO0
pereHust yueOHOH OMOJIOrHUeCcKOM 3a7jauil ¢ y4ETOM UMEIOLIMXCSI pECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEHN, apryMEHTHUPOBATh Mpe/jiaraéMble BAPUAHThI PEIICHUI;
* COCTABJISATH IJIaH JCHCTBUH (IIJIaH pean3alii HAMEYEHHOTO arOPUTMa PEIICHHUS),
KOPPEKTUPOBATh MPEATIOKEHHBIN aNTOPUTM C YIETOM MOTYYSHHS] HOBBIX OMOJIOTHYECKUX
3HaHUH 00 n3yyaeMoOM OHOJIOTUYECKOM OOBEKTE;
* JIeNIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 pPEIlICHUE.
CaMoKOHTpOJIB (pediexcust):
* BIIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIUU U peIIeKCHH;
* 1aBaTh a/ICKBATHYIO OLIEHKY CUTYallUM U MpeJiarath MjiaH €€ N3MEHEeHHUS;
* YYUTBIBaTh KOHTEKCT U MPEABUJIETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PELICHUU



y4eOHOM OMOJIOTUYECKON 3a]au, aAaTUPOBATh PEIICHUE K MEHSIOIIUMCS 00CTOSTEIHCTBAM;
* OOBSCHATH IPUYMHBI TOCTHXKEHUS (HEAOCTHKEHHS) PE3YIbTaTOB JACATEIbHOCTH, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY, YMETh HaXOJUTh MO3UTUBHOE B IPOU3OLIEIIICH CUTYallUH;
* BHOCUTh KOPPEKTHUBHI B JICTEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, N3MEHHUBILIUXCS
CUTYaI1ii, yCTAHOBJIEHHBIX OLINOOK, BOZHUKIINX TPYAHOCTEH;
* OLICHUBATh COOTBETCTBUE PE3yNbTaTa LEJIA U YCIOBHIM.
OMOIMOHATIbHBIA UHTEIIEKT:
* pa3nauyath, Ha3bIBaTh U YIPaBJISITh COOCTBEHHBIMU AMOLMSAMU U SMOLUSAMU IPYTHUX;
* BBISIBJISITH M aHAIM3UPOBATH MPUUMHBI SMOIIUA;

* CTaBUTh ce0sl HA MECTO JPYroro 4ejJoBeKa, IOHUMaTh MOTUBBI U HAMEPEHHUS JPYroro;
* PEryJIupoBaTh CIIOCOO BBIPAKEHUS SMOLIMH.
IIpunsiTue cedst U APyrux:
* OCO3HAHHO OTHOCHUTHCS K JPYTOMY YEJIOBEKY, €Er0 MHEHHMIO;
* IPU3HABATh CBOE MPABO Ha OIIMOKY U TaKOE K€ MPaBO APYroro;
* OTKPBITOCTH ce0e U IpyruM; 6 0Co3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;
* OBJIAJIETh CUCTEMON YHHUBEPCAIbHBIX YUEOHBIX PETYISATUBHBIX AEUCTBUN, KOTOpast
obecnieunBaeT (pOpMHPOBAHHE CMBICIOBBIX YCTAHOBOK JIJMYHOCTH (BHYTPEHHSIS TIO3UIIHS
JIUYHOCTH ), U )KM3HEHHBIX HAaBBIKOB JINYHOCTH (YIpaBlieHUs: co00i, caMOIMCIUTUINHBI, YCTOM -
YUBOTO MOBEJICHNUSA).
JINYHOCTHBIE Pe3yJIbTAThI

IIaTpuoTnyeckoe BOCIUTAHHUE:
* IOHUMaHUE [IEHHOCTH OMOJIOTUYECKON HAyKH, €€ POJIM B Pa3BUTHUHU YEJIOBEUYECKOro OOIIeCcTBa,
OTHOIIIEHHE K OMOJIOTUH KaK BaXHOM COCTABISAIOLIEH KYIbTYphl, TOPAOCTH 3@ BKJIA/ POCCUNCKUX
U COBETCKHUX YYEHBIX B pa3BUTHE MUPOBON OMOIOTHUECKON HAYKH.
I'paiknanckoe BocniuTanue:
* TOTOBHOCTbH K pa3HOOOpa3HOM COBMECTHOM AESITEIbHOCTU MPU BBHIOJHEHUH OMOJIOTHYECKUX
OIIBITOB, SKCIIEPUMEHTOB, UCCIIEIOBAHUN U MIPOEKTOB, CTPEMJIEHUE K B3AUMOIIOHUMAaHUIO U
B3aMMOIIOMOIILIH.
JlyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:
* TOTOBHOCTb OLICHUBATh CBOE MOBEJICHNE U MTOCTYIIKH, a TAKXKE MOBEACHHUE U MOCTYIKU APYTUX
JIOJIEN ¢ MO3ULIMKA HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOTO MpaBa ¢ yu€TOM OCO3HAHUSA
MOCJIEACTBUI MOCTYIKOB.
JcTeTH4ecKoe BOCIIUTAHHE:
* IOHUMAaHUE 3MOLUOHAIBHOTO BO3JICHCTBUS MPUPOJIbI U €€ HeHHOCTU. L[eHHOCTH HaydyHOTo
MMO3HAHMUS:
* OpHEHTAIUS B ACSITEIbHOCTA HA COBPEMEHHYIO CUCTEMY OMOJIOTHYECKUX HAYYHBIX
IpeJCTaBIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPO/IbI, B3aUMOCBS35X YeJIOBeKa ¢
MIPUPOJHOMN U COLMAIIBHON CPELION;
* pa3BUTHE HAy4YHOMH JIF0003HATEILHOCTH, HHTEpeca K OMOJIOTHYECKON HayKe U
HCCIIEA0BATENbCKOM 1EATEIbHOCTH;
* OBJIaJICHUE OCHOBHBIMH HABBIKAMU HCCIIEA0BATENILCKOM 1€ATETbHOCTH.
dopMupoBaHHe KYJIbTYPHbI 310POBbSI:
* OCO3HAHME LICHHOCTHU KU3HU; OTBETCTBEHHOE OTHOLLIEHHUE K CBOEMY 3/I0POBBIO U YCTAHOBKA Ha
3JI0pOBBII 00pa3 )KU3HU (310pOBOE MUTAHUE, COOMIOICHNE TUTHEHUYECKUX TTpa-BHJI,
cOamaHCHPOBaHHBIN PEXKUM 3aHATUN U OTIBIXA, PETYIspHas PU3ndecKkast akTUBHOCTD);
* OCO3HaHHE MMOCIEACTBUI U HENPUATHE BPETHBIX IPUBBIUEK (YIOTpEOIEHHE aIKOTOJIs,



HapKOTHKOB, KyYpEHHE) ¥ MHBIX (OPM Bpena Al PU3MUECKOTO U TICUXHYECKOTO 3710POBBS;

* coOnroieHue mpaBmi 0€30aCHOCTH, B TOM YHCJI€ HAaBBIKM O€3011acHOTO TIOBEJCHHUS B
MIPUPOIHOM CPEAE;

* YMEHHE 0CO3HABATh 3MOLIMOHAIBHOE COCTOSIHUE CBOE U IPYIUX JIOJECH, YMETh YIIPABIIATH
COOCTBEHHBIM SMOLMOHAIBHBIM COCTOSIHHEM;

* ¢(hOpMUPOBAHHOCTH HABBIKA PeQIICKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO K
IIpaBa JIpyroro yejaoBeKa.

TpynoBoe BociuTanue:

* aKTUBHOE y4acTHE B PELICHUH IPAKTUYECKUX 3a/a4 (B paMKaxX CEMbH, LIKOJIbI, FOPO/a,
Kpasi) OMOJIOrMYeCcKOM 1 SKOJIOTMUECKON HapaBICHHOCTH, UHTEPEC K MPAKTUYECKOMY
U3YYEHHUIO MPOoEeCCHii, CBA3aHHBIX C OMOJIOTHEN.

JKO0JIOTHYECKOe BOCIIUTAHHE:

* OpHEHTalUs Ha PUMEHEHNe OMOJIOTHYECKUX 3HAHUMN JUI pellleHus 3ajad B 00JacTH
OKpY’Karolllel Cpe/ibl, IIaHUPOBAHUSI IOCTYNKOB U OLIEHKH UX BO3MOYKHBIX MOCIEICTBUN AJIst
OKpYKaroILen Cpeibl;

* MIOBBIILIEHUE YPOBHS 3KOJOTHYECKON KYJIbTYphl, OCO3HAHHE INI00ATFHOTO XapaKTepa 3Ko-
JIOTUYECKUX MPOOJIeM U IyTell X pelIeHus; akTUBHOE HETIPUATHE JEHCTBUM, IPUHOCALINX BPE
OKpYKarollen cpene;

* TOTOBHOCTb K YYaCTHUIO B IPAKTUUYECKON JESTEIbHOCTH SKOJIOTMUECKOMN HAIPABICHHOCTH.
Ananranus 00y4ammerocss K U3MeHAIIMMCS YCJI0BUAM COUMAJIBLHOM U PUPOA-HOI
cpeabl:

* OCBOCHHE 00YYaIOLIUMUCS COLMATIBLHOTO OMBITA, HOPM U MPaBHJI OOIIIECTBEHHOTO TIOBEICHUS B
IPyIIax ¥ cCOOOIIECTBAX MPH BBITOJHEHUU OMOJIOTUYECKUX 3a/1a4, IPOEKTOB U

HCCIEA0BaHUM, OTKPBITOCTh OIBITY U 3HAHUAM JPYTHX;

* OCO3HAHHE HEOOXOTUMOCTH B (POPMHUPOBAHNH HOBBIX OMOJIOTHYECKUX 3HAHUM, YMECHHUE
(bopMynupoBaTh UJEH, MOHATHS, TUIIOTE3bI O OMOJOTMYECKUX 00BEKTaX U SBJICHUIX, OCO3ZHAHUE
neguImrTa COOCTBEHHBIX OMOJOTHYECKUX 3HAHUH, JTAHUPOBAHNUE CBOETO PAa3BUTHUS;

* YMEHHE ONEPUPOBATh OCHOBHBIMU MOHATUSAMU, TEPMUHAMU U MIPEACTABICHUSIMU B 00JIaCTH
KOHIIENIIUY YCTOMYMBOTO Pa3BUTHS;

* YMEHHE aHAJIU3UPOBATh U BBISBIISITH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U IKOHOMUKH;
OLICHUBAHUE CBOUX JICUCTBUM C YUETOM BIUSHUSA HA OKPYKAIOILYIO CPENY, JOCTHKEHUS LEeel U
MIPEOI0NICHUS BBI30BOB U BO3MOJKHBIX TTI00ATBHBIX MOCIEICTBUI;

* OCO3HAHME CTPECCOBOI CUTyalluH, OLICHUBAHUE MMPOUCXOIAIINX U3MEHEHUHN U UX MTOCIE/ICTBHI;
OLIEHMBAHUE CUTYALIMH CTPECCa, KOPPEKTUPOBAHUE IPUHUMAEMBIX PEILICHUM U 1EUCTBUN;

* YBAKUTEJIbHOE OTHOLIEHUE K TOUKE 3PEHUS APYrOro 4ejJoBeKa, €ro MHEHHIO, MUPOBO33PEHUIO.

D opMBbI KOHTPOJIA

KoHTpomb pe3ynbTaToB 00y4eHUsI B COOTBETCTBHHM C JaHHON 00pazoBaTeNbHOM
IPOrpaMMoi MPOBOAUTCS B pOpME MUCbMEHHBIX U 3KCIIEPUMEHTAIBHBIX padoT, IpernoiaraeTcs
[IPOBEACHUE IIPOMEXKYTOYHON U UTOIOBOM aTTECTALUH.

IIpome:xkyTouHas arrecranus

JI1s1 OCyIEeCTBIIEHHS IIPOMEXYTOYHOM aTTECTAllMK UCIIOJIB3YIOTCS. KOHTPOJIBHO-OLICHOYHBIE
MaTepHalibl, 0TOOP CoJlepKaHHUsI KOTOPBIX OPUEHTUPOBAH Ha MPOBEPKY YCBOEHUS CUCTEMBI
3HaHUHM U yMEHHUI — MHBApPUAHTHOTO sJIpa COJIEpKaHUs AEUCTBYIOIIMX 00pa3oBaTeNbHOMN Mpo-
rpaMMbI IO OHOJIOTUH JUT 00111e00pa30BaTeIbHBIX OpraHu3ali. 3aaHus IPOMEKYTOUHOM



ATTCCTAllMX BKIIIOYAKOT MaTCpral OCHOBHLIX pa3JICJIOB KypcCa OHOJIOTHH.

IMAKET OHEHOYHbIX MATEPUAJIOB 1 KPUTEPUU OLIEHWBAHU A 110

MMPEAMETY «BHOJIOT US»
KoHTpoJsibHbIe H3MepHUTeIbHbIEe MATEPUAJIbI

[Ipu opranu3zanuu TEKYUIEro KOHTPOJIS YCIIEBAEMOCTH 00Y4aIOIIHUXCS CIEAYET YUUThIBATh
tpedoBanus PI'OC OO0 k cucreme OlEHKH JOCTIKCHHS IIaHupyeMbIX pe3yabraTtoB OOII,
KOTOpast IOJDKHA TPETyCMaTpUBaTh MCIIOJIB30BAaHIE Pa3HOOOPA3HBIX METOA0B U (popM, B3aUMHO
JOTIOJTHSIFOIIMX JIPYT JIpyra (CTaHAapTU3UPOBAHHbIE MTMCbMEHHBIE U YCTHBIE paOOTHI, IPOEKTHI,
IpaKkTH4ecKue 1 JabopaTtopHble paboThl, TBOPUYECKHE pabOThI, CAaMOAaHAIN3 U CAMOOIICHKa,
HaOJIOZICHUE, UCTIBITAHUS ¥ HHOE).

Br100p yka3aHHBIX HUXKE TUTIOB M IPUMEPOB KOHTPOJIBHBIX U3MEPHUTEIIHHBIX MAaTEPHAIIOB
00yCIIOBJIEH MEAArornyecko U MEeToIMYeCKOM 11e1eco000pPa3HOCThIO, C YU4ETOM MPEAMETHBIX
ocobeHnHocTel Kypca «buonorus 5—9 kmaccy.

Tects! u 3a1aHus pazpadoTanbl B cooTBeTcTBHM ¢ popmarom EI'D u I'A, yto no3Bossier
Jla’ke B paMKax YCBOCHMSI TPAKTUUECKON YacTHU MPOrpaMMbl OTpabaThIBaTh 00IIeydeOHbIE U
MpeAMETHBIC 3HAHUS U YMCHHUS.

[TepedyeHn OIEHOUHBIX MPOTIEAYP MTOKEH ObITh ONTUMAIBHBIM U JIOCTATOYHBIM IS OTIpe-
JIeJIeHUs] YPOBHS JOCTHKEHUS 00yJaloUMMUCS TPEIMETHBIX U METaPEeIMETHBIX Pe3yJIbTaTOB.
Oukcaus pe3ynbTaToB TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH 00yJarOIINXCsl OCYIIECTBIISETCS B
COOTBETCTBUU C IPUHIATOU B 00pa30BaTEIHHOM OPraHU3allud CHCTEMOMN OIICHUBAHUS.

IIpenyoxkeHHbIe TUNIBI M IPUMEPHI 3aJaHUIH:

* OPUEHTUPYIOT YYUTEJISA B TMaNa30He KOHTPOJIBHBIX U3MEPUTEIHHBIX MaTEPHAIIOB 110 KypCY,
MIOMOTalOT Pa3HOOOPa3UTh 3aJaHUs TPEHUPOBOYHOT0, KOHTPOJIBHOTO U IOTOJHUTEIHEHOTO
MOJyJiel, Kak UHTEPaKTUBHOTO BUIE0-YPOKa, TaK U TPAJUIIMOHHOTO YpO-Ka B paMKaX KJIACCHO-
YPOUHOU CUCTEMBI;

* YUUTBHIBAIOT BO3MOKHOCTH YCBOCHHSI MaTepHala, ¢ TOUKH 3peHus ero auddepeHnuanuu s
Pa3IMYHbIX KaTeropuili 00y4aromuxcsi, pa3HOro ypoBHS U3y4EHUS MPEMETa, BO3PACTHBIX
0COOEHHOCTEH MJTAJIINX IKOJIHHUKOB, a TAKKE MOTHBALIMOHHOTO U IICUX03MOIIMOHATILHOTO
KOMIIOHEHTOB YPOKOB;

* MO3BOJISIOT OTPabaThIBATh HABBIKU, 3aKPEIUISITh MOJIyYeHHbIC 3HAHUS U KOHTPOJIMPOBATh
pe3ynbTaThl 00y4eHHs, KaK B X0/1e KaXKIOr0 YPOKa, TaK U B paMKax UTOTOBOTO YpOKa I10
Matepuany pazzgena. Cnenududeckoii popmoit KOHTpoOIIA ABIsETCS paboTa ¢ MPUOOPaMH,
nabopaTtopHbIM 000pyI0BaHUEM, MOENIMUA. OCHOBHAS 1LIEb STUX TPOBEPOUHBIX padOT:
OTIpeIeIEHUEYPOBHS Pa3BUTHSI YMEHH IIKOJIBHUKOB paboTaTh ¢ 000PyI0BaHUEM U IPOBOJUTH
SKCMIEPUMEHTAIbHBIEC UCCIIEIOBaHMS, MIAHUPOBATH HAOIIOACHHUE UITH OIIBIT, BECTH
CaMOCTOSITENILHO MPAKTUYECKYI0 paboTy.3alaHue MOXKET CUMTATHCS BHITIOJTHEHHBIM, €CITU
3aMMCaHHbII/BRIOPAHHBIN OTBET COBIAAET C BEPHBIM OTBETOM. 3aJJaHHsI MOTYT OLIEHUBATHCS KaK
1 Gamnom, Tak U OOJBIIUM KOJIMYECTBOM B 3aBUCUMOCTH OT YPOBHS CI0XHOCTHU 3aJaHUs, OT
KOJIMYECTBa BBEJICHHBIX/BHIOPAHHBIX OTBETOB, OT TUIIA 3aJaHMUS.

Hopwme! o1ieHOK 32 BCe BUIBI TPOBEPOYHBIX PabOT

«5» — YpOBEHb BBITIOJIHEHUS TPEOOBAHU 3HAYUTENHHO BBIIIE YIOBIECTBOPUTEIHHOTO:

* OTCYTCTBHUE OLITUOOK, KaK 10 TEKYIIEMY, TaK U 0 IPeIbIIyleMy YdeOHOMY MaTepuany;

* He OoJiee OJJTHOTO HEeoUETA.

«4» — ypoBeHb BBITIOJHEHUS TPEOOBAHUI BBIIIE YAOBIECTBOPUTEIHHOTO:



* Hanmuue 2—3 omuOoK wiu 4—6 HeIOYETOB 10 TEKYIIEMY YUeOHOMY MaTepUaly;

* He Oonee 2 ommOOK Ui 4 HETOYETOB IO IPOHICHHOMY MaTepHay;

* HCTIOJIb30BAHNE HEPAIIMOHAIBHBIX IPUEMOB pellleHNs y4eOHOM 3a1aun.

«3» — MOCTAaTOYHBII MHHUMABHBIA YPOBEHD BBHITIOJIHEHUS TPEOOBAHHMIA, IPEIBSIBISIEMBIX K
KOHKpeTHOM paboTe:

* He Oostee 4—6 ommbOoK wiu 10 HeTOUETOB MO TEKyIIeMy Y4eOHOMY MaTepHuay;

* He OoJiee 3—35 ommOOK WK HEe OoJiee 8§ HEIOYETOB IO MPOIJICHHOMY YICOHOMY MaTepHaiy.
«2» — ypOBEHb BBITIOJHEHUS TPEOOBAHMIA HIXKE YAOBIETBOPUTEIHHOTO:

* Hannuue 6osiee 6 ommoOoK mwin 10 HETOYETOB IO TEKYIIEMY MaTepHAILY;

* Oosiee 5 omuOOK MM O60Jee 8 HEOUETOB IO MPOHICHHOMY MaTepUaty.






Beenenue — 1 u.
P. 1. buosorus — Hayka o )KMBOM MHpe — 7 4
P.2. Crpoenune opranmusma — 9 u.

P.3. MHorooOpasue KuBbIX OpraHu3MoB — 15 4.
P.4. TloBTOpenue u 060061menue — 2 .

TemaTn4eckoe IJIAHUPOBAHUE B 5 kaacce

No | Tema Conepxxanue enesas yctanoBka | Komuu | OcHOBHBIEC BUBI AesTeNbHOCTH | Mcronp3oBanue

1/ ypoka €CTBO | 0Oyuaromuxcsi Ha ypoKe/BHEY- 000pyTI0BaHUS

1! 4acoB | pOYHOM 3aHSTUU

buonorus — Hayka o xuBom mupe (7 1)

1 | Metonsl u3yuenus | Mcnonb3oBaHue yBe- OOBACHATD 1 Ymenue pabortath ¢ MUKpOCKOII CBETOBOH,
MPUPOBI. JTUYUTENHHBIX TPUOOPOB MPH | Ha3HAUCHHUE nabopaTopHBIM 000pyI0BaHUEM, | ITU(POBOI
JlaGoparopHas pa- | U3y4EHUU OOBEKTOB )KHBOU YBEIMYHUTEIbHBIX YBEJIMYUTENbHBIMU PUOOpaMH.
6ora 1 MPUPObI. YBEIUUUTEIbHbIE | IPHOOPOB. N3y4aTh ycTpONCTBO MU-

«3yuenue MpUOOPHI: JIYNbI pPydHas, Paznuuats pyunyro KpOCKoTa 1 coOII0AaTh MpaBuiia
yCTpoiicTBa LITaTUB-HasA, MUKPOCKOIL. P. | 1 mTaTuBHyt0 paboThl ¢ MUKPOCKOIIOM.
YBEIIMYHUTEIbHBIX I'yk, A. Ban JleBenryk. YacTtu | yrmibl, 3HaTh CpaBHUBATH YBEIUUYEHHE JIYIIBI U
prudopoB» MHUKPOCKOTIA. BEJIMYMHY IOJTY- Mukpockormna. [Tomygats HaBbIKH
Muxkponpenapar. [Ipasuna 4aeMoro ¢ uX MoMo- paboThl ¢ MUKPO-CKOIIOM IIPH
pa-00ThI C MUKPOCKOIIOM. HIbIO YBEJTHYEHUS. M3YYEHUU TOTOBBIX
MuKkpormnpenaparoB.CoooaaTh
npaBujia paboThl B KAOMHETE,
oOpareHus ¢ 1a00paToOpHbIM
000pyI0BaHEM
Crtpoenue opranuzma (9 u)
2 | CtpoeHHe KIETKH. Crpoenue knetku. Tkanu. | BoiaBnare yactu 1 YmMmenue pabotath ¢ MuKpOCKOI CBETOBOM,

JIaGopatopHas pa-
6oTta 2.

«3HAaKOMCTBO C
KJIETKaMU PACTEHUI»

Kinerounoe CTPOCHHUC
JKUBBIX OPraHnu3MOB.
Knerka. Yactu xieTku u
HNX HA3HAYCHUC.

KJIETKU Ha
pHCYHKaxX

y4eOHHUKa, XapakTe-
pHU30BaTh X 3Haye-

1ab0pPaTOPHBIM 000PYIOBaAHHEM,
YBEIUYUTEIIbHBIMUA IPUOOPAMHU.
HabmrogaTh 4acTu U Op-raHOUIBI
KJIETKH Ha TOTOBBIX MUKPO-

uudposoit




Hue. CpaBHUBaTh
KUBOTHYIO U
pacTUTEIbHYIO
KJIETKH, HAXO/IUTh
YEepTHI UX CXOJCTBA
U pa3Inymsl.
Paznuuath TKaHU
JKU-BOTHBIX U
pacteHuii Ha
pUCYHKaxX yuyeOHH-
Ka,
XapaKTEPU30BaTh
WX CTPOCHUE,
00BSAC-HATH UX

npernaparax o MajibiM U
0OJIBIIMM YBEIUUEHUEM
MHUKPOCKOTIA ¥ ONIHCHIBATH HX.
Pasznuyath oTAeIbHBIE KIETKH,
BXOJISIIIIUE B COCTAB TKAHH.
O06006maTh 1 GPUKCUPOBATH
pe3yabTaThl HAOIOICHUH,
nenathb BbiBObL. CoOMI0AaTh
npaBuiia paboThl B KAOUHETE
O6uosnoruu, ooparieHus ¢
1a00paToOpHBIM 000pPYI0OBAaHUEM

(GyHKIUH.
XUMHYECKHUH COCTaB XUMHYECKHUH COCTaB Pa3znnuath HabGmronate nemMoHCTpanuo
KJIETKH. KJIIETKA. XUMHUYECKHE HEOpraHU-YECKUe U OIIBITOB YYUTEIIEM,
BEIIeCTBA KIICTKH. OpraHu4YecKue AQHAJIU3UPOBATh UX PE-3YyJIbTATHI,

Heopranuue-ckue
BEIECTBA KIETKH, UX
3HAYEHUE IS KIETKH U
opranusma. Opranuye-
CKHE BelIeCTBa KIETKH,
WX 3HaUYEHUE JJIS JKU3HU
OpraHu3Ma M KJIETKH

BEILIECTBA KJIET-KH,
MUHEPAITBHBIC CO-
JIA, OOBICHATE UX
3HAYCHHE JUTsI Opra-
HHU3Ma.

JIeTIaTh BHIBOJIBL. AHAJM3UPOBATh
NPEJICTABJICHHYIO Ha PUCYHKAX
ydaeOHHUKa HHHOPMAITHIO O
pe3yibTaTax OmbITa, padoTas B
nape YMeHue padboTath ¢
1a60paTOPHBIM 000PYI0BAHUEM




MHoroo06pasue KUBbIX Opranu3mMoB (15 )

Crpoenue u
KHU3HEICATECIBHOCTD
OakTepuil. 3HaUCHHE
OakTepuii B IpUpOIe
Y J)KU3HH YeJIOBEKa

bakrepuu: ctpoenue u
KU3HEIEATEIbHOCTh. bakT
epUH — MIPUMHUTHB-

HbIE OJJHOKJIETOYHBIE Op-
ranu3mbl. CTpoeHue Oak-
Tepuil. Pa3MHOXKeHHe.
OakTepuil AeIeHUEM
KJIETKHM HaaBoe. bakre-
pHUU KakK camasi ApeBHSA
rpyIIa OpraHu3MoB.
[Ipoueccsl xxu3nenes-
TENBHOCTH OaKTepuil.
[Tonsatue 06 aBTOoTpOhax
u rerepoTpodax, nmpoxa-
pHOTAX U 3yKapuoTax

XapakTepu3oBaTh
0COOEHHOCTH
CTpOe-HUs
OaxTepuil.

2

OnwuceiBaTh pa3HOOOpa3HbIE
(dhopMBI OaKTEepHATTEHBIX KIETOK
Ha PUCYHKE
yueOHuka.Pa3nuuaTe MoHATHS:
«@BTOTPO(DEI», «TeTEPOTPOPB»,
«IIPOKAPHOTHI», «IYKAPUOTHI.
XapakTepru30BaTh MPOLIECCH
KHU3HE-JIEATEITLHOCTH OaKTePHH
Kak mpoka-puoT.CpaBHUBATH U
OIICHUBATh POJIb OAKTE-puUil-
aBTOTPO(OB U GaKTepUi-reTepo-
TpodoB B mpupoaeyY meHue
paboTaTh ¢ 1a00pPaTOPHBIM
000pyI0BaHUEM, YBE
JMYUTEITLHBIMU TPHOOPaAMH.

PaccmarpuBa-uue
OakTepuil Ha TOTOBBIX
MUKpOIIpeIa-parax ¢
UC-TI0JIb30BaHHEM
MHUKpPOCKOTIA.




HapctBo Pactrenus.
XBOILH, IIJIAYHBI,
ITAIIOPOTHHKH.
I'omocemennbie,
IMOKPBITOCCMAHHBIC.
JlabopaTopHas
pabota3.«OcobeHHOCT
" PasBUTHA CIIOPOBBIX
pacTeHuin»

Pacrenus.lIpeacraBnenne
o ¢mo-pe. OTnuuuTenpHOE
CBOWCTBO PacTCHUM.
Xnopodwn. 3HaueHHe
¢dorocunresa. CpaBHe-HHE
KJIETOK PaCTEHUN U
OaxTepuil. Jlenenue
LIapCTBa PaCTEHUI Ha
IPYIIIbI: BOJOPOCIH,
IIBETKOBBIE (MIOKPHITOCE-
MEHHBIE), TOJIOCEMEHHBIE,
MXH, TIJIayHBI, XBOIIIH,
nanopoTHUKU. CTpoeHue
pactennii. Ko-pens u
no6er. CrnoeBu-1ie
Bojiopociieil. OCHOB-HbIE
pa3uyusl MOKPHITO-
CEMEHHBIX U
TOJIOCEMEHHBIX pacTe-
HUW. Pob IBETKOBBIX
pacTeHuH B JKU3HU YEJI0-
BEKa

XapakTepu3oBaTh
TJIaBHBIC IPU3HAKU
pacTeHui.

PaznuuaTh yacTH IIBETKOBOTO
pacre-HHUS HA PUCYHKE
yueOHMKA, BbIIBUraTh
MIPEANOIOKEHHS 00 X
¢bynaknuax.CpaBHUBATH
I[BETKOBBIE U TOJIOCEMEH-HbIE
pacTeHusi, XapaKTepru30BaTh UX
CXOJICTBO M Pa3ITUYHSI.
XapakTepru3oBaTh MXH,
MArOPOTHHUKH, XBOIIH, TUIAYHBI
KaK CIIOPOBBIE pacTe-HHUs,
OTIpE/ICISITh TEPMUH
«cropay».BeIsBIATE Ha pUCYHKE
yueOHUKa pa3-JInYUs MEXKTY
pacTEeHUSIMH Pa3HbIX
CHCTEMaTHYECKHUX TPYIIII.
ComnocraBiATh CBOWCTBA
pacTUTENIb-HOM 1
OaxTepuanbHOM KIIETOK, J1e1aTh
BBIBOJIbI. XapaKTepHU30BaTh
3HAYEHUE PACTCHUHN pa3HbIX
CUCTEeMaTUYECKUX IPYIN B
JKU3HU YelloBeKayY MeHue
paboTath ¢ 1a00paTOPHBIM
00opynoBaHUEM, yBe-
JUYUTEIBHBIMU IPUOOpaMHU.

OOHapyxe-HHE XJIOPO-
IJTACTOB B KJIIETKAaX
pac-TeHUH ¢ uc-
10JIb30BAHU-EM
uudpoBo-TO
MHUKPOCKOTA.DJIEKTPO
H-HbBIC TaOJIUIIBI U
TUTAKaTHI.




Bopopocnu, nx
MHOTOOOpa3ue B
IPUPO/IC

OOm1ast xapakTepucTu-Ka.
Crtpoenue, pa3MHO-KEHHE
BOJIOPOCIIEH.
Paznoobpasue Bo10-
pocineit. Otnensi: 3ené-
Hble, KpacHeie, bypeie
BOJIOPOCIH. 3HAYCHUE
BOJIOPOCJIEN B IPUPOJIE.
Hcnonb3oBanue Bo10-
pocien 4eI0BEKOM

N3yuuts cTpocHue
U pa3MHOXEHUE
BOJIO-POCIIEH

BBII[GJISITB U OIINChIBATH
CYILIECTBEH-HbIC MPU3HAKU
BOJIOPOCIIEH. XapaKTepu30BaTh
TJIaBHBIC YCPThI, JIC)KAIIUC B
OCHOBEC CUCTECMATUKHU BO-
nopocieit. PacriosnaBars
BOJIOPOCJIM Ha PUCYH-KaX,
repOapHbIX
Mmatepuanax.CpaBHUBATh
BOJIOPOCIIH C Ha3€MHbI-MH
PACTCHUAMU U HAXOJUTH O6HII/I€
npusHaku. OOBACHATH MPOLECCH
Pa3MHOXKCHHUA Y OJHOKIJIIETOYHBIX
1 MHOT'OKJIETOY-HBIX
BoJIopociiel. Mcnonb3oBaTh
nH(pOpPMaITMOHHBIE PECYPCHI IS
[IOATOTOBKU COOOIIE-HUS O
3HAYEHUHU BOJIOPOCIICH B IPU-
pOJie U )KU3HU YeJIOBEKa

Mukpockon

U ppOBOI,
MUKpPOIperna-paTsl.
(Op-HokieroyHas
BOJOPOCIIb —
XJIaMUJOMO-Ha/1a)

Mxu. Obmas xapax-
TEPUCTHKA U 3HAYe-
HHE

MoxoBuaHbBIC, XapaKTep-
HBIE YePThI CTPOCHHUSI.
Knaccer: Ileu€nounuku u
JInucrocrebenbHbIe, HX
OTJIMYUTEIbHBIC YEPTHI.
Pa3zmHuoxenue (Oecro-noe
1 TI0JIOBOE) U pa3-BUTHE
MOXOBUIHBEIX. Mo-
XOBHUIHBIE KaK CIIOPO-BbHIC
pacTeHus. 3HaYEHUE MXOB
B MPU-POJIE U )KU3HU

W3yauts cTpoeHue
U pa3MHOXEHUE
MXOB

CpaBHUBATH NpeECTaBUTEIECH
pa3-JIMYHBIX TPYII PAaCTCHUH
oTzena, ie-1aTh

BEIBOALI. Ha3pIBaThH
CYILIECTBEHHbBIE PU3HAKU MXOB.
PacrniosnaBath npeacraBurenei
MO-XOBH/IHBIX HAa PUCYHKAaX,
repOapHbIX MaTepuaiax, KUBBIX
00bekTax. BeIiensaTh Mpu3HaKu
MPUHAJIEKHO-CTH MOXOBUIHBIX
K BBICILIUM CIIOPO-BbIM

Mukpockon
nnudpoBoi,
MUKpOTperna-parhbl.
(Cdar-aym — xiie-
TOYHOE CTPOCHHUE)




4eJI0BeKa.
JlaboparopHas pabdoTa 4.
«M3ydyeHne BHELIHETO
CTPOEHUSI MOXOBHIHBIX
pacTeHuin»

pacTeHusIM. XapakTepu3oBaTh
IIPOLIECCHI Pa3-MHOKEHUS U
Pa3BUTH MOXOBHIHBIX, UX
0COOEHHOCTH. Y CTaHABJIMBATh
B3aMMOCBSI3b CTPOE-HHUS MXOB H
YX BO3JCHCTBUS Ha CPEAY
oburanus. CpaBHUBATh BHEILIHEE
CTPOEHUE 3EJTEHOTO MXa
(KyKyLIKHHA JIbHA) U O6eJI0ro Mxa
(carayma), orMedaTh UX
CXOJCTBO U

paszinunsa. GUKCUPOBATH
pEe3yAbTATHI UCCIIEI0-BAaHUM.
CoOmroaTh ipaBuia paboTHl B
kaOu-HeTe, oOpareHus ¢
71a00pPaTOPHBIM 000PYIOBAaHUEM

['pube1. Obmas
XapaKTePUCTHKA.
Mmuoroo6pasue
rpuooB.

Mmuoroo6pasue u
3Ha4YCHHE TPHOOB.
CrpoeHne NUISIIOYHbIX
rpu6oB. [1necHeBbie
IpUObI, UX UCTIOJIH30BAHHE
B 3JIPaBOOXPAaHCHHUH
(aHTUOMOTHUK TICHUITUII-
nuH). OTHOKIIETOYHBIE
rpudbl — apoxoku. Mx
WCIIOJIb30BaHUE B XJIE-
OomeueHUH U TTMBOBape-
Huu. Chen00HbIE U S1710-
BUTHIC TpHOBL [IpaBuia
cbopa u ynotpeOiaeHus
rpu6oB B numly. [lapasu-
Tudeckue rpudsl. Pomb
rpuOOB B MPUPOJE U

XapakTepu3oBaTh
CTpoeHue
HUIATIOYHBIX
rpuooB.

[Tonmpaznenars NUISIIOYHbIE
rpuObl Ha TUTACTUHYATHIE H
TpyO4arbie. OnMCHIBATH
CTPOCHHE TIECHEBBIX TPHOOB I10
PUCYHKY yueOHHKA. OOBICHATH
TEPMUHBI «aHTHOUOTHK» H
«TeHUIMUTAHY. Pacio3HaBaTh
CheOOHBIE U SITIOBH-THIE TPUOBI
Ha TabJIUIaX ¥ PUCYHKaX
y4eOHUKa. Y4acTBOBATh B
COBMECTHOM OOCYK/Ie-HUU
npaBuiI cOOpa U UCIIOJIb30BaHUS
rpu0oB.O0BACHATH 3HAYCHHE
IpuOOB /IS YeI0BEKa U IS
HPUPOIBI

I'oToBUTE MH-
Kpormpenapar
KYJIbTYpbI

npoxoxen. U3yuatpb
TIJIECHEBBIE TPUOBI MO
MHUKPOCKO-TIOM TIPH
Ma-JIOM YBEJIU-YCHUHU
Ha TO-TOBBIX
n\MUKpoIpera-
paTtax.DJIeKTpOH-HbIE
TaOJIMIIBI U IJIAKaThI.




JKHM3HH 4YCJIOBCKA




Beenenne — 1u.

P. 1. Ocobennoctu ctpoenus LiBeTkoBbix pacTeHuii — 13 4.

TemaTnueckoe MmIaHUpoBaHUE B 6 Kilacce

P.2. — XKusHeneqareabHOCTh paCTUTENBHOTO Opranu3ma — 9 u.
P. 3. Knaccugukanus 1BETKOBBIX pacTeHUH — 7 4.
P.4. Pactenus u okpyxaromas cpefa — 4 d.

No | Tema Conepxanne IleneBas yctanoBka | Kommu | OcHOBHBIE BUABI AesaTenbHOCTH | Mcnonb3oBaHue

/ ypoka €CTBO | oOydaromuxcsi Ha ypOKe/BHEY- 000poTI0BaHUS

i 4acoB | POYHOM 3aHSTUU

OCcoOEHHOCTH CTPOEHUS IIBETKOBBIX PACTCHHI

1 | Cewms, ero Cems Kak opras pas- Crpoenue cemenu: |1 OOBACHATH POJIb CEMSIH B Pa6ota «Ctpoenue
CTpOEHHE U MHOKEHHUS KOXYpa, 3apO/IbIIIL, npupojie. XapakTepu3oBaTh cemMeHH ¢aco-
3HAYEHHUE pacTeHuii.3HaYeHUEe CEMSH B | SHIOCIIEPM, (GYHKIIUY YacTel CEMEHH. mm»lludposas

MIPU-POJIE U )KU3HU YEJIOBEKa | CeMsI0-JIN. OnuceIBaTh CTpOEHUE 3apOJbllia | JIabopaTopust 1o

JlaGopaTopnas pabora 1
«Crtpoenue cemeHu a-
COJIH»

Ctpoenue 3apo-
JbIIIA PACTEHUSI.
JBy-nobHBIE U
OJIHOJI0JIb-HbIE
pacTeHusl.
IIpopactanue
CEMSIH.

pactenus. Y craHaBIMBaTh
CXOJICTBO ITPOPOCTKA C
3apopiiieM ceMeHu.OnuchiBaTh
CTaJIMU MPOPACTAHUS CEMSIH.
BEISBIATE OTIMYHTENLHBIE
MIPU3HAKU CEMSH JIBY/I0JbHBIX U
OJI-HOJIOJIbHBIX PACTCHUM.
Hcnonn3oBaTh
UH(GOPMAIMOHHBIE PECYPCHI IS
MOJTOTOBKU COOOIIE-HUS O POIU

AKOJIOTHH (JaTYUK
OCBE-1LIEHHOCTH,
BJIQ)KHOCTH U
TeMIepary-

PBI). DIEKTPOHHBIE
TaOJUIBI U [IJIAKATHI.




CCMSH B )XHU3HHU YCJIOBC-
ka.[IpoBouTh HAOTIOACHNUS,
(HUKCHPO-BaTh UX PE3YIBTATHI BO
BpPEMs BBITIOJI-HCHU A
nabopaTopHOU

pabotel. Cobnroatek npaBuiia
paboTsl B Kabu-HETe,
oOpaieHus ¢ 1abopaTOPHBIM
00opynoBaHNEM YMEHHUE
paboTaTh ¢ 1a60paTOPHBIM
000pyI0BaHUEM,
YBEJIMYUTENIbHBIMU PUOOpaMu

VYcnosusa
MPOpaCcTaHUs
CEMSH

3Ha4yeHUe BOJABI U BO3-IyXa
JUISl IPOPAcTaHus CEMSIH.
3amnacHble MUTA-TEIbHBIE
BEILIECTBA CE-MEHH.
TemmepaTtypHsble

YCIIOBHSI IPOPACTaHUs
ceMsiH. Ponb cBeta. Cpo-ku
IIOCEBA CEMSIH

N3yuuts poib
3anac-HbIX
MUTATENIbHBIX Be-
[IECTB CEMEHHM.
TeMm-niepaTypHble
yCIOBUSA
IIPOPACTAHUS
cemsH. Poib cBeta

XapakTepru30BaTh POk BOJbI U
BO3-/IyXa B MPOPACTaHUH
ceMsH.OOBSACHSIThH 3HaYEHNE
3aIMacHBIX MU-TATEIBHBIX
BEIIIECTB B MPOPACTAHUH
ceMsiH.OOBACHATH 3aBUCUMOCTD
popacTa-Husl CEMSH OT
TEeMIIEPATYpPHBIX yCIIO-
BUI1.[[porHO3UpOBaTH CPOKHU
1oceBa ce-MsIH OTJEJIbHBIX
KyJIbTYp.YMeHue paborath ¢
71a00paTOPHBIM 000PYIOBAHUEM,
YBEJIMYUTEIbHBIMU PUOOpaMH.

Pa6ora

«YcnoBus
MIPOPACTAHMSI CEMSTH.
3HaueHHE BO-IbI U
BO3]TyXa JIIS TIpopac-
TaHUS
cemsH.[ludpoas
nmabopaTopusi 1o
9KOJIOTHH (AaTUYHK
OCBE-IIICHHOCTH,
BIIAJKHOCTH U
TEeMIIepaTy-phl).

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

Tunbl KOPHEBBIX CUCTEM
pactenuil. CTpoeHHE KOPHSI
— 30HBI KOpHS: KOHYC
HapacTaHus, BCa-ChIBAHMUS,
IIPOBEJICHUS, ACTICHUS,
pocra. Poct KopHs,
reotponusm. Bu-
JIOM3MEHEHHS KOPHEM.

I/I3y‘lI/ITB BHCIIHEC U
BHYTPCHHECC CTPOC-
HHC KOpHHA

Pasznuyarh v onpeesiaTh THIIBI
KOP-HEBBIX CUCTEM Ha PUCYHKaX,
repOap-HbIX IK3EMILIAPAX,
HATYpaIbHBIX
o0bexTax.HaseiBars yactu
KOpHSL. Y cTaHABJIMBATh
B3aMIMOCBSI3b CTPOE-HUS U
byHKIMit yacTeit

Mukpockon
undpoBoi,
MUKpOTperna-

paTbl. DNeK-TPOHHbBIE
Ta-ONMUIBI U TIJ1a-KaThI.




3HaueHue KOpHEHN B
pUpo/IE.

JlaboparopHas pabdota 2.
«CTpoeHue KOpHs mpo-
pOCTKa»

KOpHS.OOBSACHATH 0COOCHHOCTH
pocta kop-Hs. [IpoBoauts
HaOJIIOICHUS 32 U3-MEHEHUSIMHU B
BEPXYIIECYHON YaCTU KOPHS B
MEepUOJI pocTa. XapakTepu30BaTh
3HAUCHUE BUION3-MCHEHHBIX
KOpHEH IS
pacrenuii.[IpoBoauTh
HaAOIOICHUS U PUKCUPO-BATh UX
PE3yABTATHI BO BPEMSI BBITIOJI-
HEHUS 1Ta00opaTOpPHOM
paboTtsl.CobmtoaaTh mpaBuia
paboTHl B Kabu-HeTeE,
oOpaitieHus ¢ 1abopaTOPHBIM
00opyI0BaHrEM Y MEHHE
paboTaTh ¢ 1a00pPATOPHBIM
000pyI0BaHUEM,
YBEJIMYUTENIbHBIMU IPUOOpaMH.

Jluct, ero
CTPOCHHE U
3HAYCHUE.

Jlucrt, ero ctpoenue u
3HaueHne BHemHee
CTpOEHUE JTU-CTA.
Buyrpennee ctpoe-Hue
nucTa. TUIBI )KUIKO-BaHUS
mucTtheB. CTpoeHue u
(GyYHKIMH YCTHUIL. 3HAUCHUE
JIUCTA JUTsl pAaCTCHHUSI:
(dboTOCUH-TE3, HCTIapEHHE,
ra3oo0-meH. Jlucronan, ero
POJIb B ’KU3HU PACTCHHUSI.
Bunonszmenenus i1m-cTheB

N3yunuth BHENIHEE U
BHYTpEHHEE
CTpOEHUE JIUCTA.

OnpenensaTh 4acTH JIMCTa HA
repbap-HbIX FK3EMIUIIPaX,
pucyHKax.Pa3nnuarh nmpocTeie u
CJIOKHBIC JIH-CThSL.
XapakTepu3oBaTh BHYTPEHHEE
CTPOCHHUE JIUCTA, €r0 YaCTH
YcraHaBIMBaTh B3aUMOCBSI3b
CTpoe-HUS ¥ PYHKIIHI

nucra. XapakTepu3oBaTh
BUJIOU3MEHEHHSI JIUCTHEB
pacteHuitY MeHHe paboTath C
1ab0pPaTOPHBIM 000PYIOBaAHHEM,
YBEIUYUTEIIbHBIMUA IPUOOPAMHU.

DJIEKTPOHHBIE
TaOJIMLBI U [JIAKATHI.
Hudporoii naTank
KOHLIEHTPALMH HOHOB,
AIIEKTPOJI HUTPAT-
aHMOHOB, DJIEKTPO/T
CpaBHE-HHUSL.




Crebenb, ero
CTpOC-HHE U
3HAYEHUE

Crebenb, ero cTpoeHue u
3HAYCHUE

JlaboparopHas pabora 3.
«BHelHee cTpoe-Hue
KOpHEBHIIA, KITyO-Hs,

N3yunts BHELIHEE
CTpOEHUE CcTeOIs.
Tu-me1 cTeOmnei.
Bnyrpen-nee
CTpOCHHE CTEO.

OrnuceiBaTh BHEIIHEE CTPOCHUE
CTeO-J151, MPUBOIUTH IPUMEPBI
pa3IMYHBIX THUIIOB CTEOEH.
HaspiBaTh BHYTpEHHHE YaCTH
cTelJisg pacTeHU! U UX

Mukpockon

U ppOBOI,
MUKpOIperna-
patbl. «Cte-0eib
OJTHO-JIOJTBHBIX U

JTYKOBUIIBD» OyHKIUN cTEOIS. ¢bynkuu. Onpenenars JBYIOJIBHBIX
Bu-ngonsmenenus BUJIOW3MEHEHHS HA/I-3€MHBIX U | PACTCHUU» DIIEKTPOHH
cTebins y MO3€MHBIX ITOOETOB Ha bI€ TaOTUIIBI U
HAaJ3€MHBIX U I0JI- pUCYHKaX, poTorpadusx, TIJIAKaThI
3€MHBIX [T0OETOB. HATypalb-HBIX
o0wekTax.M3y4yath U OnuCHIBATH
CTpOEHUE MOJ-3€MHBIX T0OETOB,
OTMEeuaTh UX pas-
nnuns. PUKCHPOBATH
pEe3yAbTATHI UCCIIEI0-BAaHUM.
Co0mronaTh ipaBuia paboTHl B
kaOuHeTe, oOpaleHus ¢ Jadbopa-
TOPHBIM 000PYIOBAaHHEM
Ku3HenesTenbHOCTh PACTUTENILHOTO OPraHu3Ma
MusnepaiibHOE TUTA- MunepaibHOE TUTAHUE YcranaBnuBaTh 1 OOBACHATH POJIb KOPHEBHIX Bo- | [ludposas
HUE pacTEeHUM U pacTeHuii 1 3HaYeCHUE B3al-MOCBSI3b JIOCKOB B MEXaHHU3ME naboparopus 1o
3HAYEHHUE BO/JIBI BoabIBo1a Kak MOYBEHHOTO MOYBEHHOTO AKOJIOTHH (JaTYUK

HE00X0IMMOE YCIIOBHE
MUHEPATBHOTO
(TIOYBEHHOT0) MMUTAHMUSI.

B BOJC MHUHCPAJIbHBIX

mIeHue BOJbI 1 MUHC-
PAJIbHBIX BEUICCTB 110

H3Bneuenue paCcTCHUEM
M3 IIOYBBI paCTBOpéHHHX

cosnei. PyHKIHS KOpHe-
BBIX BOJIOCKOB. [lepeme-

NUTaHUS PacTCHUMA
Y YCIIOBUM BHEIIHEH
CpeIbl.

nutanus. O60CHOBBIBATH POJIb
MMOYBEHHOTO NU-TaHMS B JKU3HU
pactenuii CpaBHUBATh U
pasyinyaTh COCTaB U 3HAYEHUE
OPraHMYEeCKUX U MUHE-PATbHBIX
ynoOpeHuit A pacTeHui.
Hcnonn3oBaTh
UH(OPMALIMOHHBIE PECYPCHI IS
MOATOTOBKHU MPE3EHTA-1IUH
MPOEKTa O MPUCTIOCOOIEHHOCTH

BJI&K-HOCTH, OCBE-
IIEHHOCTH)




pacTeHuio. 3HaueHue
MHUHEPAJILHOTO (II0YBEH-
HOTr'0) NUTaHus. TUIbl
yIoOpeHuit U BX POJIb B
KU3HU pacTeHus. JKo-
JOTHYECKHE TPYIIIBI pac-
TEHUH 110 OTHOLIEHUIO K
BOJIE

K BOJIC PACTEHUH Pa3HBIX
9KOJIOrH4€e-CKUX I'PYII

Bosgymuoe nuta-aue | Bo3gymHoe nutanue XapakTepu3oBaTh [IpuBOIUTE IpUMEPHI [Mu¢posas
pacTeHuii — pacTeHuii — ycIoBus, OpraHu3MOB — aBTOTPO(OB U naboparopus 1o
¢dboTocuHTE3 ¢doTocunTe3Y cnoBus HE0OX0Iu-Mble JJIs reTepoTpooB, HAX0-AUTh AKOJIOTHH (JaTYUK
o0Opa3oBaHus BO3IyLITHOTO pa3nuyuus B UX YIJIe-KUCIIOTO Tra3a u
OpraHMYECKUX BEIIEeCTB B | MUTAHUS nuTaHui.OO0CHOBBIBATh KHCJIOpO/1a)
pacteHnu. 3enéHble pacteHunit. OObSICHIT KOCMMYECKYIO POJIb 3€IEHBIX
pacTeHust — aBTOTPO(DEI. b POJIb 3€JIEHBIX pactenuii. cnonb3oBaTh
I'erepotpodsl kak mo- JUCTHEB B MH(OPMALIMOHHBIE PECYPCHI JUIS
TpeOUTENN FOTOBBIX OP- doTocuHTE3E MOJATOTOBKH COOOIIEHHUS O POJIU
TFaHUYECKUX BEIECTB. (doTocuHTEe3a HA Halel
3HadeHune GpoTocuHTE3a B MJIaHEeTe BBITTOTHATH
IpUpOJE HaOJII0IeHNUs ¥ U3Mepe-Hus
Jpixanue Jlpixanue u oOMeH Be- VYcranaBiuBaTh Bocnuranue 6epexxHOTO Hudposas
1iecTB y pacteHuiPosb B3aU-MOCBSI3b OTHOILEHHS K CBOEMY 3/I0pOBBIO, | JIabOpaTopus Mo
JIbIXaHUS B )KU3HU IPOLIECCOB IPUBUTHUE UH-TEpECa K HKOJIOTUH (IATYUK
pacrenuil. CpaBHUTENb- JIbIXaHUS U U3YUYCHMIO NTPEIMETA. yIJ1e-KUCIIOro Ta3a u

Hasl XapaKTepUCTUKA
MIPOLIECCOB JIbIXaHUS U
¢doTocunTeza. ObMeH
BEII[ECTB B OPraHU3Me KaK
BAXHEHUIIUN MTPU-3HAK
XKU3HU. B3anMo-cBs3b
MIPOLIECCOB JIbIXa-HUS U
¢dboTocuHTE3a

dboToCHH-TE3A,
MIPOBOJIUTH UX
CpaBHEHHUE.
Onpenensarb
MOHSTHE «OOMEH
BEIIECTBY.
XapakTepru3oBaTh
00-MEH BEIIIECTB
KaK BaKHBIN

KHCIIOPO/JIa)




IPU3HAK KU3HU

9 | Tpancnopr BemecTB. | TpaHCcOpT BEmIeCTB. YcraHaBiuBaTh 1 OOBACHATH POJIb TPAHCIIOPTA [udposas
Hcnapenue Boabl Wcnapenne Boabl B3al-MOCBSI3b BELIECTB, UCITAPEHUS BOJIBL. nabopaTopwst 1o
JTUCTBAMU aucThsiMU. TypropHoe TpaHcIopTa .O00CHOBBIBATh POJIb AKOJIOTHH (JaTYUK
JIaGopatopHast paboTa | COCTOSIHHE KIETOK BELIECTB B MOYBEHHOTO MH-TAaHUS B )KM3HU | BIAXK-HOCTH, OCBE-

4. «Ucnapenue BOJbI pacTeHumu. pacrenuii CpaBHUBATD U ICHHOCTH ) IU(ppOBOH
JUCTBSIMU JI0 U 110CJIE pa3auyaTh COCTaB U 3HAYECHUE JATYUK
MIOJINBAY, OPraHUYECKUX U MUHE-PATBHBIX | DJIEKTPOTPOBOTHOCTH
5. Typrophoe yoOpeHui A pacTeHu.
COCTOSIHHUE KJIETOK. Hcnone3oBars
6. 3naueHne MH(OPMALMOHHBIE PECYPCHI IS
KYTHKYJIBI H IPOOKH B MOJITOTOBKH NIPE3EHTa-IINU
3allUTe pacTeHU OT MPOEKTa O MPUCTOCOOIEHHOCTH
WCTIApEHHSI» K BOJIC PaCTCHHU Pa3HBIX
9KOJIOTUYE-CKUX TPYIIT
Krnaccudukarys nBEeTKOBBIX pacTeHUN
10 | CemeiicTBa K1acca OO6mras xapakrepuctu-ka. | M3yduTs oOmryro 2 Briaensite ocHOBHBIE TIpu3Haku | PabGoTta ¢ rep-6apHbIM

JBynosibHbIE

CewmeiictBa: Po3o-
LIBETHEIEC, MOTBIJIBKOBBIE,
KpecTtonernsie,
ITacnénonere, CiiokHO-
nBeTHbIe. OTINYHUTEIE-

HBIC IIPU3HAKU ce-MEHCTB.

3HaueHue B MPUPOJE U
KU3HU YeI0-BeKa.
CenbCKoX034ii-CTBEHHBIE
KYJIBTYPbI

Xa-paKTePUCTUKY
ce-MENCTB Kiacca
JBy-n0JIbHBIE.

KJac-ca

JBynonbHble. OMUCHIBATH
OTJIMYUTEIbHBIC TPU3HA-KU
ceMeiicTB Kitacca.Pacrio3HaBaTh
MpeJCTaBUTENEH Ce-MEICTB Ha
PUCYHKaX, repOapHbIX Ma-
Tepuanax, HaTypajibHbIX
o0bekTax. [I[puMeHsITh TPUEMBI
paboTHI C oTpe-AeIuTeIeM
pacrenuii. cnosib30BatTh
UH(OPMAIIMOHHBIE PECYPCHI IS
MOATOTOBKHU MPE3EHTA-1IUH
MIPOEKTa O POJIM PACTEHUH KJlac-

MaTe-pHaJIoM




ca JIBy10JIbHBIE B IIPUPOJIE U
YKU3HU YeJIOBEKA

11

CewmeiicTBa Ki1acca
OHOOOJIBHBIE

OOm1ast XxapakTepUCTHKA.

CemeiicTBa: JInnelinele,
Jlykossie, 3naku. Ot-

JIMYUTCIIbHBIC IIPHU3HAKH.

3HaueHue B IpUpoJe

N3yuuts 0611yto
Xa-paKTEPUCTUKY
Cce-MEHCTB Ki1acca
OnHO-10JILHEIE. .

BriiensaTe npu3Haku Kiacca
Opno-nonbHble. OnpenensiTs
IIPU3HAKU JIEJIEHUS KJIacCOB
JIBynosbHble 1 OJTHOI0JIb-HbIE
Ha cemeiicTBa. OnucChIBaTh
XapaKTepHbIE YEPThl ce-MEHCTB
KJlacca
OnnononbHbie. [ [puMeHSITH
npuéMbl paboThI C OIpe-
JeNIUTENEeM
pactenuii.[IpuBouTh IpUMEPHI
OXpaHsIeMbIX BUIOB.
Ucnonb3oBarh
MH(OPMALIMOHHBIE PECYPCHI JUIS
MOJATOTOBKU Mpe3eHTa-11u
IIPOEKTA O MPAKTHYECKOM HC-
MOJIb30BaHUH PACTCHUMN
cemeiictBa OTHOIOIBHEIC, O
3HAYEHHH 3JIAKOB IS dKUBBIX
OpraHu3MOB

Pabota ¢ rep-OapHbIM
Mare-prajioMm




BBenenne — 3 u

TemaTnueckoe MmIaHUpoBaHUE B 7 Kilacce

P. 1. Pactenust — mpou3BOAMTEIN OPraHUIECKOTO BemecTBa — 12 .
P.2. ’)KuBoTHBIE — IOTPEOUTENN OPraHUYECKOTO BelecTBa — 13 u.
P.3. baktepuun, rpu0bl — pa3pylmuTeau OpraHuyecKoro BeulecTsa. Jlnmaauku — 5 4.

O06o0611enne — 1 4.

No | Tema Conepxxanue enesas yctanoBka | Konuu | OcHOBHBIEC BUIBI AesTeNnbHOCTH | Mcronb3oBaHue
1/ ypoka €CTBO | 0Oydaromuxcs Ha ypOKe/BHEY- 000po1I0BaHUS
1! 4acoB | pOYHOM 3aHATUU
Pactenns — mpon3BOIMTEM OPraHMIECKOTO BEIIECTBA
1 | IlommapcTBo OO6mras xapakTepucTHKa. N3yuuts ctpoenune | 1 OO0mras xapakTepuCTHKA. Mukpockon
Hacrosmue Crpoenue, pa3sMHO-)KEHHE Y pa3MHOXEHUE Crpoenue, pa3sMHO-)KEHHE 1 (poBoH,
BOJIOPOCIIH. BoJlopocieit. Paznoobpasue BOJI-pOCIIEi BoJiopocieit. PaznooOpazue MHKpOIpena-paThl.
[TonumapctBo BoJI0-pocieit. OTaensl: 3ené- BOJI0-pociieit. OTaensl: 3emné- (OnnHOKNETOUHAS
barpsinku. Posb Hble, KpacHsbie, bypeie Hele, Kpacueie, bypeie BOJIOPOCIIb —
BOJIOpPOCIIEH B BOJIOPOCIIM. 3HAUYCHUE BOJIOPOCJIH. 3HAYCHHUE XJIAMHJIOMOHA/1A)
BOJIHBIX BOJIOPOCJIEH B IPUPOJIE. BOJIOPOCJIEN B IPUPOJIE.
skocucremax. JI/p | Mcnons3oBanue Boopociei Hcnonb3zoBanue Bogopociiei
1. "U3yuenue YEJI0BEKOM YEJI0BEKOM
OJIHOKJIETOYHBIX U
MHOTOKJICTOYHBIX
BoJjiopocieit"”
2 | Otgen MoxoBuansle, xapaktepuble | M3yuuts cTpoenue | 1 CpaBHUBATh MpeCTaBUTENCH Muxkpockon
MoxoBuaHbIE. 4yepThl cTpoeHus. Kiaccer: U Pa3MHOXKEHUE pa3-JIMYHBIX TPYII PacTeHU 1 (poBOH,
Ponb MxoB B [Teu€HouHMKY U MXOB oTnena, ne-naTh MUKpOTIperna-parhbl.
oOpa3oBaHUH JIucrocrebenbHbIE, UX BbIBO/IbI. HazbiBaTh
OOJOTHBIX OTJIMYUTEIbHBIE YEPTHI. CYILIECTBEHHbBIE MPU3HAKU MXOB.

skocuctem JI/p 2.

Pa3zmuoxenue (6ecro-1o0e u

Pacnio3HaBate npencraBurenen




«CtpoeHue
3€JIE€HOT0 MXa

M0JIOBOE) U pa3-BUTHE
MOXOBHU/IHBIX. MO-XOBI/II[HBIC

MO-XOBHU/JIHbIX Ha PUCYHKaX,
repOapHbIX MaTepuanax, KUBbIX

KYKYIIKUH KaK CIIOpO-BbI€ PaCTEHUSL. o0bexTax. BeraensaTs npu3Haku
TICH» 3Ha4yeHne MXOB B NPH-POJIE U NPUHAIICKHO-CTH MOXOBHU/IHBIX
KU3HU YeJIOBEKa. K BBICIIHM CIIOPO-BBIM
JlaGoparopHas pabota 3. pacteHusiM. XapaKTepr30BaTh
«3ydenue BHEITHETO IPOIIECCHI Pa3-MHOXKEHUS U
CTPOCHHUS MOXOBUIHBIX Pa3BUTHSI MOXOBUIHBIX, UX
pacTeHuin» 0COOEHHOCTH. Y CTaHaBIUBAThH
B3aMMOCBSI3b CTPOE-HHUS MXOB H
MX BO3JCHCTBUS Ha CPeAy
oburtanus. CpaBHUBaTh BHELIIHEE
CTPOEHUE 3ETEHOTO MXa
(KyKyIIKHHA JIbHA) U 0e0ro Mxa
(carayma), oTMeqaTh UX
CXOJICTBO U
paznuuus. PUKCHUpPOBaAThH
pe3yabTaThl UCCIIE0-BaHUMA.
CoOmronaTh paBuia paboThl B
KaOu-HeTe, oOpaIeHus ¢
1a60paTOPHBIM 000PYIOBAHUEM
Otnen OO6mras xapakTepucTuKa N3yauTh 0011yIO BoIgBisITE 001ITHE YEPTHI PaboTa c rep-6apHbIM
l'onocemenHsie. rojloceMeHHbIX. Pacce-neHue | Xa-pakTepuCcTUKY CTPOCHUS U PA3BUTUS CEMEHHBIX | MaTe-pHAIOM
Ponb TOJIOCEMEHHBIX O roJIoce-MEHHBIX pactenuii.OcBauBaTh MPUEMBI

rOJIOCEMEHHBIX B
AKOCUCTEME TalTH
Jp. 4. «Ctpoenue
M0OEroB XBOMHBIX
pacTeHui»

JI/p 5.«Ctpoenue
MYKCKHX,
KEHCKUX IITUIICK U
CEMSTH COCHBI

IMOBEPXHOCTH 3€MJIH.
OO6pa3oBaHuE CEMSH Kak
CBUETENLCTBO 00-JIee
BBICOKOT'O YPOBHSI pa3BUTUS
rOJIOCEMEH-HBIX 110
CPaBHEHHIO CO CIIOPOBBIMH.
Oco0OEHHO-CTH CTPOCHUS U
pa3BU-THUSA IPEACTABUTENEH
KJacca XBoinksle. I'o510-

pacteHui

paboThI ¢ OTpe-AeauTeneM
pactenuii. CpaBHUBATh
CTPOEHUE CIIOPHI U CEMEHHU.
XapakTepu3oBaTh MPOLIECCHI
pa3-MHOKEHUS U Pa3BUTUS
rOJIOCEMEH-

HbIx. [ Iporaosuposats
MOCJEICTBUS HEPA-IIMOHATILHOM
JIESTEIbHOCTH YEJIOBEKa JIsl




OOBIKHOBEHHOW)

CEMEHHBIE Ha TEPPUTO-PUU
Poccun. Ix 3Haue-HuE B
IIPUPOJE U XKU3HU YEJIOBEKA

JKU3HU
roJioceMeHHbIX. Mcronp30BaTh
UH(OPMAIMOHHBIE PECYPCHI JUIS
MOJATOTOBKHU MPE3EHTA-IINU
MPOEKTa O 3HAYEHUH XBOMHBIX
necoB Poccun

Otnen
[TokpsITOCEMEHHBIE
, i L[BeTkoBEIE.
Poub
MTOKPBITOCEMEHHBIX
B Pa3BUTHH
3emIleIeus

JI/p 6. «IIpu3Haku
OJTHOJIOJIbHBIX U
JIBYIOJBHBIX
pacTeHuin»

OO01as XxapakTepucTU-Ka.
CemeiicTBa: Po3onsernsie,
MOTBUIBKOBEIE,
Kpecrougernsie,
ITacnénosele, CloKHO-
uBeTHbIC. OTINYUTEI-HBIC
MPU3HAKU CEMENCTB.
3Ha4YeHHE B IPUPOJE U
YKU3HU YesI-BeKa.
CenbCKOX03SI1ICTBEHHBIE
KYJIBTYPBI

N3yuuts 06myro
XapaKTEPUCTHUKY ce-
MENCTB Kinacca J[By-
JOJIbHBIE.

BrizensiTe OCHOBHBIC IPU3HAKU
KJac-ca

JBynonbHbie. ONIUCHIBATH
OTJIMYMTEIIbHBIE MPU3HA-KU
ceMeicTB kinacca. Paco3HaBathb
MPEJCTABUTENEN C-MEWCTB HA
pHUCYHKax, repOapHbIX Ma-
Tepuanax, HaTypajJbHbIX
o0wekrax. [IpuMeHsITh TPUEMBI
paboTHI C OTpe-AeuTeeM
pacrennii. Ucnosib30BaTh
MH(GOPMALIMOHHBIE PECYPCHI IS
MOATOTOBKU Mpe3eHTa-11uu
MPOEKTa O POJIU paCTEHUI Kiac-
ca JIBynosbpHBIE B IPUPOJIE U
’KU3HU YeJIOBEKa

PaGora ¢ repbapHbIM
MaTepHUanIoM




CewmeiictBa kacca | OOmias xapakTepUCTHKA.
OnHOAONBHEIC CemeiicTBa: JInneiinele,
JlykoBsie, 3naku. Ot-
JIMYUTCIIbHBIC IIPHU3HAKH.
3HaueHue B pUpoJe

N3yuuts 0611yto
Xa-paKTEPUCTUKY
ce-MEHCTB Ki1acca
OnHO-10JILHEIE. .

BriienaTe npu3Haku Kiacca
Opno-nonbHble. OnpenensiTs
IIPU3HAKHU JIEJIEHUS KJIaCCOB
JIBynosbHbIe 1 OJTHOI0JIb-HbIE
Ha cemeiicTBa. OnuChIBaTh
XapaKTepHbIE YEPThl ce-MEHCTB
KJ1acca
OpnnonosbHbie Il puMeHsTH
npuéMbl paboThI C OMpe-
JIEIIUTENIEM
pacrennid. I IpuBoIUTE TpUMEPBI
OXpaHsIeMbIX BU/IOB.
Hcnonws3oBath
MH(OPMALIMOHHBIE PECYPCHI IS
MOJATOTOBKU Mpe3eHTa-11N
MIPOEKTA O MPAKTUYECKOM HC-
MOJIb30BAHNUN PACTEHUI
cemeiictBa OHOIOIBHEIE, O
3HAYECHUH 3JIaKOB JUISl JKUBBIX
OpraHu3MOB

Pabota ¢ rep-OapHbIM
Mare-pruajioMm

KusotHbIe — l'IOTpe6I/ITeJ'II/I OPraHu4CCKOro BCICcCTBa

OOmast xapakTepu- Cpena oburanusi, BHEIII-
CTHKA MOJIIIapCTBa Hee crpoeHue. CTpoe-Hue
[Ipocteiimmue. Y )KU3HEICSTEIhb-HOCTh
JIabopatopHasi paboTa | CapKOJOBBIX Ha IPUMEPE
7. aMEOBI-TTPO-Tesl.
«Crtpoenue u Pa3znooOpasue cap-
MepeIBU-KEHUE konoBbIX Cpena
UH(DY30pUU-TY- oOuTaHusl, CTpOE-HUE U

JHatb oburyro
XapaKTe-PUCTUKY

[Ipocreii-mnm, Ha
npumepe Tu-na
Capko10KryTH-
koBble. Ha mpumepe
3BIJICHBI 3€JIEHOU
MOKa3aTh

1

BBISBISITE XapaKkTepHbIE
MIPU3HAKY TI0IIIapCTBA
[Ipocreitmume, nim On-
HOKJIETOYHBIE, THIIA
CapkoJ0BbIE U
KT'YTHKOHOCIIBL. Pacrio3HaBath
MpeCTaBUTENEH Ki1ac-ca
CapKkoJ10BbI€ HA MUKPOTIpEna-

Mukpockon
undpoBoi,
MUKpOTIpena-paTsl
(ameba, HBrICHA
3eneHasi, tHPy30pus
Tydenbka)




(henpKu»

8. «CpaBHUTEIBHAS
XapaKTepUCTHKA
OJTHOKJICTOYHBIX
OpraHu3MOB»

NepeBIKEHUE Ha
IIpUMEpE IBIIICHBI 3€T1€E-
HOU. XapakTep NUTaHus,
€ro 3aBHCUMOCTB OT
yCIIOBHM cpenpl. [Ipixa-
HUE, BBIICIICHUE U pa3-
MHOxeHue. CoueraHue
MPU3HAKOB )KMBOTHOTO H
pacTeHus y IBIIICHBI
3enénoil. Paznoobpaszue
KTYTUKOHOCIIEB

B3aUMOCBSI3b CTPOE-
HHS U XapakrTepa
IIHU-TaHUus OT
YCIOBUU
OKpYyKarolen
cpenbl

parax, pUCyHKax,
dororpadusx.yYcraHaBIuBaTh
B3aMMOCBSI3b CTPOE-HUA U
(GyHKUMI OpraHu3Ma Ha Ipu-
Mepe amEOBI-TIpOTeEsl.
O060CHOBBIBaTH POJIb
MPOCTEUIINX B
IKOCHCTEMAX Y MEHHE paboTaTh C
1a00paTOpPHBIM 000PYIOBaHUEM,
YBEIUYUTEIbHBIMHA IPUOOPAMHU.

Tun Kumeyno-
nosioctHble. CTpoeHue
1 )KH3HE-
JeSATeITbHOCTD

OO6mue yepThl cTpoe-
Hus. ['mapa — oauHOY-
Hb1i nosum. Cpena o0u-
TaHWs, BHEIIIHEE U BHY-
TpEHHEEe CTPOCHHUE.
Oco0OEHHOCTH KU3HEIE-
ATEIILHOCTH, YPOBEHB
OpraHu3aIlui B CpaBHE-
HHUM C TPOCTEHITUMHU

N3yuuts cTpoeHune
u
KU3HEAEATEIBHOCTD
KHILIEYHOIIOJIOCTHBI
X Ha IpUMepe
TUJPBI, BBIIECIUTD
OCHOBHBIC Y€PThI
YCIIOKHEHHUS
OpraHu3anuy 1o
CPaBHEHHIO C IIPO-

OnuceiBaTh OCHOBHBIEC MIPU3HAKU
MoIapcTBa

Mmuoroknerounsle. Ha3pBaTh
MPEACTABUTENEN TUTIA KU-
MIEYHONOJIOCTHEIX. BRIAEHATE
001I1e YepThl CTPOCHHUS.
OOBACHATH HAa IPUMEPE HATHYNE
Jy-4€BOW CUMMETPUU Y
KUIIICYHOIO-IOCTHBIX.
XapakTepu3oBaTh NPU3HAKU

Mukpockon

1 (poBoOH,
MUKpOTpena-parhbl.
(BHY-TpeHHee
CTpOEHUE TUPHI)

CTEHIIINMU. 0oJiee CI0KHOM OpraHU3aIliy B
CPaBHEHMH C IPOCTEHIIUMU
Tun Konbyatsie ue- Mecra obutanus, ctpoe- | U3yuuth Pacno3naBate npencraButeneid | Mukpockon
pBHU. HUE U )KU3HEIeATENb- 0COOEHHOCTH KJIac-ca Ha PUCYHKaX, 1 poBoH,

HOCTb CHCTEM
BHYTPEHHUX OP-TaHOB.
YpoBHU OpraHu-3aluu
OpraHoB YYBCTB
CBOOOTHOKHUBYILUX
KOJIbYaThIX YepBEH U Ma-
Pa3UTUYECKUX KPYTJIBIX
yepBen

YCIIO)KHEHUS B
CTPOEHUH KOJIbYa-
TBIX 4YepBel Kak 00-
nee
BBICOKOOPraHU30-
BaHHOM TPyMIIbI MO
CPaBHEHUIO C
TUIOCKU-MU U

doTorpadusx. XapakTepu3oBaTh
YePTHI YCIIOKHE-HUSI CTPOCHUS
CHCTEM BHYTPEHHHUX
opranoB.DopMyIHpOBaTh BBIBOJ
00 ypOBHE CTPOCHUS OpPraHOB
YYBCTB

nabopaTop-HOe
06opyno-BaHue. Jiek-
TPOHHBIE TA0-TTHIIBI




JlaboparopHuas pabdorta 9.

KpYTJIbIMU 4ep-

«BHeunee ctpoeHue BSIMU.
JI0X/IEBOTO YEPBs, €TO
NepeBIKEHHE, pa3pa-
KUMOCTBY.
JlaboparopHuas padora 10
(10 yCMOTpPEHHUIO yuu-
TEJsT)
«BHyTpeHHee cTpoeHue
JIOXKJIEBOTO YEPBS».
9 | Tun Momrttocku Cpena oburtanus, BHEII- N3yunth Paznuuare u onpenenars 1By- [Mudposoii
Hee CTPOEHHE Ha MPUMe- | OCOOCHHOCTH CTBOPYATHIX MOJUTFOCKOB Ha MHUKPOCKOTI,
pe 6e33y0ku. CTpoeHHe U | CTPOEHHS Kilacca pHUCYH-Kax, poTorpadusx, naboparop-Hoe
(GYHKIIMU CHCTEM BHY- JIBycTBOpYATHIC HATYpaIbHBIX 000pyI0-BaHUE.
TPEHHUX Opra”os. Oco- MOJI-JIFOCKH 00bekTax.O0bICHATh Biax-Hb1e npemnapa-
OCHHOCTH pa3MHOKEHUS B3aMMOCBSI3b 00pa3a )KU3HU U TBI, KOJIJICKITHH
u pa3Butus. Poib B pu- 0COOEHHOCTEN CTPOCHUS PAaKOBHH MOJUTIOCKOB.
poJie ¥ 3HaYeHue A7 JIBYCTBOPYATBIX OJEeKTpOHHBIE
YeJioBeKa. MOJUTFOCKOB. XapaKTepu30BaTh TaOJIHLIbI
JlabopaTtopHnas padorta 11. YepTHI MIPUCTIOCOO-TICHHOCTH
«BHemHee cTpoeHue pa- MOJUTFOCKOB K Cpefie OOU-TaHuUs.
KOBUH NPECHOBOIHBIX U ®opMynupoBaTh BBIBOJ O POJIH
MOPCKUX MOJUTFOCKOB» JIBY-CTBOPYATBIX MOJUIFOCKOB B
BOJHBIX
9KOCHUCTEMAX, B JKU3HU
YyesioBeKa. Y CTaHaBJIUBaTh
CXOJICTBO U Pa3IUyus B
CTPOCHUU PAaKOBUH
MoJuTIOcKOB.Co0II01aTh
npaBujia paboThl B KaOU-HETE,
oOpareHus ¢ 1ab0paToOpHbIM
000pyI0oBaHEM
10 | Tun YnenuctoHorue. | OOmias XxapakTepucTU-Ka, | BBISBUTH OCHOBHBIE BBISBIIATE XapakTepHbIe I"epOapHBbIif MaTepuai




Knacc Hacekombie OCOOCHHOCTH BHEIII-HETO | XapaKTepHbIC MPU3HAKNA HACEKOMBIX, — CTpPOCHUE Ha-
cTpoeHus. PasHo-o0pa3ue | mpu3Ha-ku OTIMCHIBATH UX MIPH BbI- CEKOMOTO, TUIIBI
POTOBBIX Opra-HOB. HACCKOMBIX. MOJIHEHUU JIA00paTOPHOI pa3BUTHSL.
Crpoenue u GyHKIUA N3y4uth TUTIBI paboThL. Y cTaHABIMBATH
CUCTEM BHY-TPEHHUX pa3BU-THS B3aMIMOCBSI3b BHY-TPEHHETO
opraHoB. Pa3-MHOXeHHE. | HaCEKOMBIX CTPOCHUS H MPOIIECCOB
Pa3BuTHE ¢ HEMOIHBIM KU3BHEICATCIILHOCTH
npeBpamieHuemM. [ pyrb HacekoMbIx. Habmronars,
HaceKOMBIX. Pa3zButue ¢ (buKCHPOBaTh PE3yIbTa-ThI
TTOJTHBIM TIPEBPAICHU-EM. HAOJIOICHUH, JIeaTh
I'pynmer HacekoMmbIX. Posb BBIBOI6I. COOITIOIATh TIpaBUiIa
Ka)XJ0# CTauu Pa3BUTHS paboThl B Kabu-HETE,
HaCEKOMBIX oOpaiteHus ¢ 1abopaTOPHBIM
JlabopaTtopHnas padota 12. 000py/TOBaHHEM.
«BHemrHee cTpoeHne XapakTepru30BaTh THITBI
HaCcEKOMOTO0» pa3BHUTHS HA-CEKOMBIX.
OOBACHATD NPUHIIMIIBI
Kiaccuduka-muu
HACEKOMBIX. Y CTaHaBJIMBATh
CUCTEMaTUUYECKYIO
MPUHA]ICKHOCTD
HACEKOMBIX. BBISIBIISITE pa3nuuus
B Pa3BUTUHU HA-CEKOMBIX C
MOJIHBIM U HEMOJHBIM
peBpalieHUEM
11 |. OcoOennoctu BHemHero | M3yuuTsb XapaxTepu3oBaTh 0cOOeHHOCTH | BriaskHble nmpemnaparbl
Tun Xopaossie. CTpOEHUS, CBSI3aHHBIE C 0COOEHHOCTH BHEIITHETO CTPOCHUS PHIO B «Pp16b1». MoO-n1enp —
[To3BOHOUHBIE oOuTaHueM B BHEIITHETO CBSI3H CO Cpefioii oOUTaHus. CKe-JIeT PBIObI
xuBoTHbIE. Hankiace | Boge.Ctpoenue u CTpOEHHUS, OcBauBath MpuéMBI pabOTHI C

PEIOBIL.

(bYHKIMH KOHEYHOCTEH.
Opranbl O0KOBOM JTUHUH,
Oprassl ciyxa,
paBHOBecusi. ONIOpPHO-

CBsI3aHHBIE C OOUTA-
HUEM B BOJC

OIpe-IeIUTeNIeM
KUBOTHBIX. BEISIBIISITE UepThI
HPUCIIOCOOIEHHO-CTH
BHYTPEHHET'O CTPOCHHUS PBIO K




JIBUTaTeNIbHAs CUCTEMA.
Ckenet Hemap-HbIX U
MApHBIX TJIABHU-KOB.
CKener rojaoBbl, CKEIET
xabp. OcobeH-HOCTH
CTpoeHus U PyHK-IUI
CHCTEM BHYTPEHHHX
opraHoB. YepTsl Oosee
BBICOKOTO YPOBHS Opra
HU3alMU PbIO 1O CpaB-
HEHHIO C JIAHIIETHUKOM.
JlabopaTtopHnas pabota
«BHennee cTpoeHue u
0COOEHHOCTH MepeBH-
xeHus pe1os JI/p 13.
«BHyTpeHHee cTpoeHue
PBIOBD)

obutanuto B Boje. Habmogare u
OTIMCBHIBATh BHEITHEE CTPOCHUE U
0COOEHHOCTH NepeaABU-KEHUS
pBIO B XO/1€ BBHITIOJHEHUS JIa-
O6oparopHoii padboTel. Cobionath
npaBujia MOBEJICHHUS B KaOMHETE,
oOpaiteHus ¢ 1abopaTop-HbIM
000py/T0BaHHEM.
YcranaBinvuBaTh B3aMMOCBSI3b
CTpOE-HUS OT/ACTBHBIX YacTen
ckesera pbl0 ¥ UX QyHKIMH.
BEISBIIATE XapaKTepHBIE YEPTHI
CTPOCHUS CHCTEM BHYTPEHHUX
opra-HoB.CpaBHMBaTh
0COOEHHOCTH CTPOCHHUSI U
(GyHKIMIA BHYTPEHHUX OPTaHOB
pBIO U TAHIIETHUKA.
XapakTepru30BaTh YEPThI
yCII0’KHE-HUS OpraHu3aIiuu pei0

12 |. XapakTepHbIE YEPTHI N3yuuth 4epThl YcranaBinuBaTh B3aMMOCBSI3b Bnaxxnsie mpenapatbl
Knacc 3eMHOBOIHBIE | CTPOCHUS CHCTEM BHY- CTpOE-HUSI CHUCTEM CTpOE-HUS OPTraHOB U CHCTEM «3eMHOBO/I-HBIE»
TPEHHUX OPTraHOB 3eM- BHYTPEH-HHUX OpraHoB ¢ UX QYHKIUSIAMU U
HOBOJIHBIX IO CpaBHe- OpraHOB 3€MHO- cpenoii oouranus. CpaBHUBATH,
HHUIO C KOCTHBIMH pbIOa- BOJIHBIX TIO CpaBHe- 00001aTh HHGOPMA-IIHIO O
MU. CXOJICTBO CTPOCHUS HUIO C KOCTHBIMH CTPOCHHUU BHYTPEHHHX Opra-HOB
BHYTPEHHHUX OPTaHOB ph1OaMu amduOuii u prIO, AEIaTh BHIBO-
36MHOBOJHBIX U PBIO 11 OTipeiessiTh 4epThl 0osiee
BBICOKOW OpraHu3aluu
3eMHOBOJIHBIX TI0 CPaB-HEHHIO C
peIOaMu
13 CXOJCTBO | pa3ianyus N3yuuts uepThl YcTaHaBnuBaTh B3aUMOCBSI3b Brnaxubie npenapatsl

Knacc
MIPECMBIKAIOIIHUECH. .

CTPOCHHA CUCTCM BHY-
TPCHHUX OPraHOB IIPC-

CTpOE-HMSI CUCTEM
BHYTPEH-HHUX

CTPOC-HUS BHYTPCHHUX OPraHOB
1 CUCTCM OpPraHOB peHTHJ’IHfI, Hux

((HpeCMBI'KaIOH_II/IeCH»




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

OpraHoB IIPECMBbI-
KaIOLIMXCs 110 CpaB-
HEHHUIO C

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

MIPECMBIKAIOIIUXCS K 36MHOBOJHBIMHU. IIPECMBIKAIOLIUXCS 110
JKU3HM Ha cyuie. Pa3- CPaBHECHUIO C
MHO>KEHHE U PA3BUTHE. 36MHOBOIHBIMU. X apaKTEPU30BaT
3aBUCUMOCTb I'0JIOBOTO b IPOLIECCHI pa3-
YKU3HEHHOTO LIUKJIA OT MHO>KEHHUS U Pa3BUTHS
TEMIEPATYpPHBIX yCIIO-BUI JIETEHBIIIECH Y
IIPECMBIKAIOLIUXCS.
Hcnonbs3oBath
MH(OPMALIMOHHBIE PECYPCHI JUIS
MOJATOTOBKU Mpe3eHTa-11uu
MIPOEKTa O T0JI0BOM KU3HEHHOM
[IUKJIC PENTHIINMA, 3200Te O
IOTOMCTBE
14 B3anMocBs3b BHEIIHETO N3yunth XapaxtepuzoBatb ocobeHHocty | Yyueno [Itu-sl,
Kiace [Itnnst. CTPOEHUS U MPUCTIOCO0- B3aUMOCBS3b BHEIIIHETO CTPOEHUS NTHUL] B Ilepps nTHLBI, MU-

JIEHHOCTH NTHII K MONETY.
Tunel nepbeB 1 ux QyHK-
uuu. YepTel CX0JICTBa U
pa3nu4us MOKPOBOB MTHUI]
U PENTHINAM.
JlaGopaTtopHnas pabdora 14.
«Buemrnee ctpoenue
ntuiel. CTpoeHue mne-
preB» M3meHeHus
CTpOEHUS CKeJieTa NTHII B
CBSI3H C
MIPUCTIOCOOIEHHOCTHIO K
nonéry. Oco6eHHOCTH
CTPOEHUSI MYCKYJIaTyphl U
e€ ¢pynkuuu. [Tprunns

BHEIIHErO CTPOCHUS
u
MPUCTIOCOOTIEHHOCT
Y NTHUII K TTOJIETY

CBSI3M C UX
MPUCTIOCOOJICHHOCTHIO K
nosi€Ty.OOBSCHATD CTPOCHUE U
(YHKIIUHU TTe-PhEBOTO MOKPOBA
Teja NMTHULL. Y CTAHABIIMBATh
YepThl CXOJICTBA U Pa3INYHs
MOKPOBOB NTHII U PENTHU-

nui. M3ydars U onuchbiBaTh
0COOCHHOCTH BHEIIIHETO
CTPOEHUS MTHII B XOJI€ BbI-
MOJIHEHUS JTa00OpaTOPHOM
paboTs1.CoburoiaTh mpaBuiia
paboTHl B KabU-HETE,
oOpaiieHus ¢ 1a00paTOPHBIM
000pyoBaHEM

KpOTIperapa-Thl
«[lepbst nTHIY, CKETET
roJry0s.




CpaCTaHI/IH OTACIIBHBIX
KOCTEH CKeJIeTa IITHII,

«CTpoeHue ckenera Mnru-
IBI»

Jlaboparopuas padota 15.

15

Knacce
MiiekonuTaroIme.

OCoOeHHOCTH CTPOCHUS
OIOPHO-/IBUTaTENBHO N
CUCTEMBI. YPOBEHb Opra-
HU3A1UU HEPBHOW CH-
CTEMBI 10 CPAaBHEHHUIO C
JPYTUMHU [TO3BOHOYHBI-
MH. XapaKTEepHbIE YEPTHI
CTPOEHMSI MUILEBAPH-
TEJIbHON CUCTEMBI KO-
MIBITHBIX U TPBI3YHOB.
VYcnoxHeHne CTpoeHus U
(GyHKIMI BHYTPEHHHUX
OpraHoB.

«CTtpoeHue ckenera
MJICKOTIUTAIOIIX)

JlabopaTtopHnas padora 16.

N3yunts ckener u
BHYTPEHHEE
CTpOo€eHue
MJIEKOITATAOIIHNX

OnwuceIBaTh XapakTepHbIE
OCOOEHHO-CTH CTPOEHUS U
(GyHKIMI 01IOp-HO-
JIBUTATEIIEHOW CUCTEMBI,
UCTIOJb-3YsI IPUMEPHI )KUBOTHBIX
pasHBIX cpen
oburanus.IlpoBoauTth
HaAOIOICHUS U PUKCUPO-BATh UX
pe3yIbTaThI B XOJI€ BHITIOTHE-
HUS Ta00paTOpPHOM

paboThl. XapaKkTepu30BaTh
O0COOEHHOCTHU CTPOEHHUSI CUCTEM
BHYTPEHHUX Opra-HOB
MJIEKOTTUTAIOINX 110 CPAaBHEHHIO
c

PEeNTHIIHAMA. APTYMEHTUPOBATh
BBIBOJIBI O TTPO-TPECCUBHOM
Pa3BUTHH MIICKOTIUTAIO-
mmx.CoOuoaaTh mpaBuia
paboTHl B Kabu-HeTe,
oOpareHus ¢ 1ab0paToOpHbIM
o0opynoBaHueM

BiaxxHble peniapatsl
«Kpomuk», ckener
MJIC-KOIIUTAIOLIEr O

bakrepun, rpuObl — pa3pymuTen OpraHudeckoro Bemectsa. Jinmaiauku

16 | Ctpoenue u

‘ EaKTepI/II/IZ CTPOCHHUC U

| XapakrepuzoBath

|2

| OnmcriBath pa3HOOGpa3HEIE

PaCCManI/IBa-HI/Ie




KU3HEJESATEIbHOCTD KHU3HEeATeNbHOCTh. bakT | ocoGenHocTn (dopMBbl OaKTepUaTbHBIX KIETOK | OaKTepuil Ha TOTOBBIX
Oakrepuil. 3HaUeHUE | €pUM — IMPUMHUTHB- CTpOe-HHUS Ha PUCYHKE MUKpOIIpena-parax ¢
OakTepuil B IpUpOJC | HBIE OJHOKIETOUHBIC Op- | OakTepuid. yueOHuKa.Paznuyarh noHATHS: UC-TI0JIb30BAaHUEM
1 ’KU3HU YeJI0BEKa rauu3Mmel. CTpoeHue Oax- «aBTOTPO(DBI», «IreTepOTPOPBI», | MUKPOCKOIIA.

Tepuil. Pa3MHOKeHHeE. CIPOKAPUOTHI», «IYKAPUOTHI».

OakTepuil AeICHUEM XapaxkTepu3oBaTh [IPOLIECCHI

KJIeTKU HazaBoe. bakre- YKU3HE-JIeSITEIbHOCTU OaKTepun

pHH KaK camasi IpeBHSA Kak mpoka-puot.CpaBHUBATH U

rpyIIa OpraHu3MoB. OIICHUBATh POJIb OaKTe-puil-

[Ipoueccel xxu3nenes- aBTOTPO(OB U OaKTEpUN-TETEPO-

TENbHOCTH OaKTepuil. TpodoB B mpupoaeyY MmeHue

[TonsiTne 06 aBTOTpOdax paboTaTh ¢ 1a60paTOPHBIM

U reTepoTpodax, mpoka- 000pyI0BaHUEM,

pPHOTAX M 3yKapuoTax YBEIUYUTEIILHBIMHA IPUOOPAMH.

17 | I'pu6sl. Obmas Mmuoroo0Opasue u 3Haue- | XapakTepu3oBaTh [Toapaznenars HUISIIOYHbIE ['oToBUTH MU-
XapaKTEPHUCTHKA. Hue rpuboB. CTpoeHue CTPOEHHE rpuObl Ha TUIACTUHYATHIE U Kpompenapar
MHuoroo0pasue HUISTIOYHBIX TPUOOB. [UIATIOYHBIX TpyO4arbie. OnMCHIBATH KYJIBTYPBI
rpuooB. [TnecueBbie TpuOHI, UX rpuooB. CTPOCHHME IIECHEBBIX TPUOOB MO | Aposiokei. M3yuaTs

WCTIOJb30Ba-HUE B
3IIPaBOOXPaHEHUH
(aHTUOMOTHUK TICHUITUII-
nuH). OOHOKIIETOYHBIC
rpudbl — apoxoku. Mx
WCIIOJIb30BAHUE B XJIE-
OomeUeHUN U TTHBOBape-
Huu. Che00HbIC U S710-
BUTBIC TpUOBL. [IpaBuia
cbopa u ynotpeOiaeHus
rpu6oB B numly. [lapasu-
TU4ecKue rpuobl. Poib
rpuOOB B IIPUPOJIE U
YKU3HU YEJIOBEeKa

PUCYHKY yueOHHKA. OOBICHATH
TEPMUHBI «aHTHOUOTHK» H
«TeHUIHIUTAHY. Pacio3HaBaTh
CheOOHBIE U SITOBH-THIE TPUOBI
Ha TabJIUIaX ¥ PUCYHKAX
y4eOHUKa. Y4acTBOBATh B
COBMECTHOM OOCYK/Ie-HUU
npaBui cOOpa U UCIIOJIb30BaHUS
rpu0oB.O0BACHATH 3HAYCHHE
rpuOOB IS Ye-JIOBEKa U JUIs
HPUPOIBI

TIJIECHEBBIE TPUOBI MO/
MHUKPOCKO-TIOM TTPH
Ma-JIOM yBEJIH-UYCHUHU
Ha ro-TOBBIX
n\MUKpoIpera-
paTax.JIeKTPOH-HbIC
TaOJUIIBI U [IAKATHI.




TemaTnueckoe MmiIaHUpPOBaHUE B § Kilacce

Beenenue — 2 u

P.1. HacnencTBeHHOCTB, cpesia 1 00pa3 KU3HU — (GaKTOPHI 3M0POBBS — 6 U

P.2. IlenocTtHOCTH OpraHu3Ma 4ejJoBeKa — OCHOBA €r0 KU3HEACITEIIbHOCTUA — 7 4.
P.3. OnopHo-aBurarenbHas cuctema. @U3n4YecKoe 310poBbe — 7 U.

P. 4. Cucremsl xu3neobecneuenust. QopMupoBaHue KyJabTyphl 310pOBbs — 28 4
P.5. PenponykTrBHas cucteMa 1 310pOBbE — 3 4.

P.6. CucreMsl peryasiuu Ku3Heaes I TETbHOCTH — 7 4.

P.7. Cas3b opranusma c okpyxaronieit cpenoit. CeHcopHbIe CUCTEMBI — 6 4.
0O606mmenue — 1 u.

No | Tema Conepxanne [leneBas yctanoBka | Kommu | OcHOBHBIE BUABI AesaTenbHOCTH | Mcnonb3oBaHue
/ ypoka €CTBO | 0Oydaromuxcsi Ha ypOKe/BHEY- 000poTI0BaHUS
II qacoB POYHOM 3aHATUU
Pactenns — mpon3BOIMTENM OPraHMYECKOTO BEIIECTBA
1 | Knerka — Crpoenue oprannuzMa N3yuuts ctpoenue, | 1 HaspiBaTh OCHOBHBIE YacTH Mukpockon
CTpYKTYypHast YelloBeKa: KJIETKU, TKa-HH, XMUMHYECKUN COCTaB kjeTku. OnuchBaTh GyHKIUU 1 (poBoH,
eIMHHULIA Oprasbl, CHCTEMbI OPraHOB. KJIETKH TaK ke Mpo- opraHou10B. OObSICHATD MUKpOTIpena-paThbl,
opranusma MeTo1bl U3yde-HuUs KUBBIX L[ECChI MOHITHE «PEPMEHT. nabo-paTtopHoe
OpraHu3MOB: HaOJIO/IEHUE, KUBHEEATelb- Pasnuyats npouecc pocta u 06opynoBa-HuE
u3Mepe-Hue, SKCIIEPUMEHT. HOCTH npouecc pa3BuThs. ONUCHIBATH

JlabopaTtopHas pabora 1
«/letictBue dpepmenTa
KaTaja3bl Ha MIEPOKCH/T
BOJIOPOJI»

MIPOLIECC JICTICHUS KIETKH.
BrInoIHATE J1ab0paTopHbIiA
OTIBIT, HA-0JII0/1aTh
MPOUCXOJISIINE SBJICHUS,
bukcupoBaTh pe3yabTaThl
HaOII0Ie-HUsl, IENIaTh
BbIBO1b1. COOIIOAATH MTpaBuMiia
paboThl B KaOu-HeTe,
oOpaneHus ¢ 1abopaTopHbIM




000py/I0BaHHEM

KomrmioneHTsI
Oopranusma
qeJI0BEKA.

Crpoenue opranusma
YelloBeKa: KJIIETKH, TKa-HHU,
OpraHbl, CHCTEMbI OPraHOB.
Metopl U3yde-HuUsl )KUBBIX
OpraHuU3MOB: HaOJI0/IEHUE,
MU3Mepe-Hue, SKCIICPUMCHT.
JlaboparopHas padota 2.
«KieTxku ¥ TKaHU O
MHUKPOCKOTIOM)

O000ImuTEL U
yrIayOuTh 3HAHUS
YUAIUXCS O PA3HBIX
BHJIaX ¥ TH-TIOB
TKaHEH YeJIOBEKa

OnpenensTb MOHATHUSA: «TKAHbY,
«CHU-HAIICY,
«Heupornusa».Ha3piBaTh TUIIBI 1
BUJIBI TKAHEH T10-3BOHOYHBIX
KUBOTHBIX.Pa3nuyare pazHbie
BU/JIbI U TUTIBI TKA-HEH.
OrnuceiBaTh 0COOCHHOCTH TKa-
Hell pa3HbIx TunoB. CoOmoaTh
npaBuiia oOpalleHus ¢
MUKpOcKonoM.CpaBHUBATh
WUTIOCTpALMK B YUeOHHU-KE C
HaTYpaJTbHBIMH

00bexTaMu. BRITOTHATE
HaAOJFOIEHUE C IIOMOIIBIO
MHUKPOCKOTIA, OTUCHIBATH
pe3ynbTaThl. CoOMI01aTh
npaBuiia paboOThI B KaOU-HETE,
oOpareHus ¢ 1ab0paToOpHBIM
000py/TOBaHHEM

Mukpockon

U ppOBOI,
MHKpOIIpena-parsl
TKaHen

O6miee crpoeHue
ckenera. OceBoit
CKeJeT

CrpoeHnue, cocTaB
U COeMHE-HHe
kocreit. Jlabo-
paTopHas pabdoTta 3.
«CtpoeHue KocT-
HOM
Tkanu»Jlabopatop
Has pa-6ora 4.
«CocraB KocTei»

Onopa u IBMKEHUE.
OnopHo-aBUTaTEIBHAS
cucteMa. MeToibl u3y4e-Hus
JKHUBBIX OPTaHU3MOB:
HaOI0ZICHUE, U3MEpe-Hue,
akcriepuMenT. Ckemner
TOJIOBBI U TYJIO-BHUIIIA.
Ckenet KOHEYHO-
crei.CTpoeHue ckenera nosi-
COB KOHEYHOCTEH, BepX-HEH
M HIDKHEH KOHEYHO-CTEM.
Ckener
KoHeuHocTeHCTpoeHue

N3yuuts cTpoeHue,
COCTaB U THUIIbI
coeu-HeHUs
KocTeil. U3yuuthb
CTpOEHUE U
0COOCHHOCTH
CKeJIeTa rOJIOBBI U
TYJIOBUIIA

a3bIBaTh YaCTH CKEJICTA.
OnuceiBaTh PyHKIIMH
ckeneta.OnuchiBaTh CTPOCHUE
TpyOYaThIX KO-CTEH U CTpOEHHUE
cycraBa.PackpbiBaTh 3HaUEHUE
HAaJIKOCTHULIBI, XpAIIIa,
CyCTaBHOM CYMKH, T'yOUaTOTO
BEIIECTBA, KOCTHOMO3IOBOM
ITOJIO-CTH, >KEJITOT0 KOCTHOT'O
Mo3ra. OOBSICHATH 3HAYEHUE
COCTaBHBIX KOMIIOHEHTOB
KOCTHOM TKaHHU.BBIOIHATE
71a00PaTOPHBIE OMBITHI,

PaboTa ¢ Mmy-JspKOM
«Cxke-neT gyenoBe-
Ka» DJIEKTPOHHBIE
TaOJIMIIBI U IJIAaKaThI




CKEJIeTa M05-COB
KOHEYHOCTEH, BEPX-HEU U
HUWKHEW KOHEeuHO-cTel. JL.P.
5. «MccnenoBanue cTpoeHus
IIJIEYEBOT0 MOsICa»

¢ukcupoBatb. ONUCHIBATE C
MOMOIIIBIO WILTIOCTPA-IIUU B
yu4eOHUKE CTpOEHUE
yepena.Ha3biBaTh 0T/HEIIBI
IMO3BOHOYHHUKA U YaCTH
M03BOHKA.PackpbIBaTh 3HaUCHHE
yactell mo-3BoHka. OObICHATE
CBSI3b MEXK/Iy CTPOCHUEM U
(GYHKIIUSAMH TTO3BOHOYHHKA,
rpyn-

HOM KJIeTKH. Ha3pIBaTh gacT
CBOOOIHBIX KOHEU-HOCTEN U
MOSICOB

KoHedHOCTeH. OIMMCHIBATE C
MOMOIIBIO WJUTKOCTPA-IHI B
yueOHHUKE CTPOEHHUE CKelleTa
KOHEUYHOCTEN. PackppIBaTh
MIPUYMHY pa3Iuyus B CTPOCHUU
nosica HUKHUX KOHEUYHO-CTEH y
MYXYUH U )KECHIIWH. BEIABIATH
0COOCHHOCTH CTPOCHHUS CKEJIeTa
KOHEYHOCTEN B X0J1e HAOIIO-
JICHUSI HAaTYPAJbHBIX 00BEKTOB

Mprmegnas
cuctema. CtpoeHue
1 (YHKIIMH MBIIIIII.
PabGoTa Mprg

Onopa u IBWKEHHUE.
OnopHo-aBUTaTEIHHAS
cucteMa. MeTo1bl U3y4eHHS
JKUBBIX OPTaHU3MOB:
HaOIOICHUE, U3MEPEHHUE,

PackpbITh CBS3b
GyHKIIUY U
CTPOCHHS, a TAKKE
pas3nIuuuil MeXIy
IIaJKUMHU U

PackpriBaTh cBsI3b QYHKIIMH U
CTpoOe-HHsI Ha IPUMEpe
pa3anuuil MEXy IIaIKUMU U
CKEJICTHBIMU MBIIIIAMH,
MUMUYECKUMU U KEBATEIbHBIMU

Mukpockon
nudpoBoi,
MUKpOTIpena-paTsl
MBIIII€Y-HON TKaHU.
DNEeKTpOHHBIE

OKCIICPUMCHT. HpaKTI/I‘ICCKaﬂ CKCJIICTHBIMHA MBIH_II_IaMI/I.OHI/ICLIBaTL C Ta6J'II/II_U>I. I_II/ICI)pOBaH
pa60Ta: «HSy‘IeHI/IC MbIIIa-Mu IIOMOIIIBIO I/IJ'IJ'IIOCTpa'I_II/Iﬁ B JIaGOpaTOpI/IH 1o
PAacCIIOIOKEC-HHA MBIIIIIL YCJIOBCKA. y‘le6HI/IKC CTPOCHHC CKEJIETHOM (bH?»I/IOJ'IO'FI/II/I (I[aT‘lI/IK
T'OJIOBBD» MBIIIIIBI. CI/IJ'IOMep)

CTpOGHI/IC TpchnopT BCIIICCTB. I/I3y‘lI/ITB OHpeI[eJ'I}ITB IOHATHSA: MI/IKPOCKOH




CEepIEeYHO-
COCYHMCTOM
CHUCTEMbI

Bnyrpennssa cpena op-
raHu3ma, 3Ha4cHHe €
nocrostHcTBa. KpoBeHocHas
1 muM(paTHIecKasi CHCTEMBI.
KpoBb. JIumpa. Metoas
W3YUYCHHS JKUBBIX
OpraHu3MOB: Ha-OJt0/ICHUE,
M3MEpEeHue,
skcniepument.JlaboparopHas
pabora 6. «CpaBHEHUE
KPOBH 4eJIOBEKA C KPOBBIO
JSATYIITKAD

BHYTPEHHIOIO Cpey
opraHusma
YeJI0BeKa, €
CTPOCHHE, COCTaB U

byHKIUH.

«roMeocTasy, «(hOpMEHHBIE
AIIEMEHTHI KPOBWY, «ILTA3May,
«aHTUTEHY,
«anTuTeno».OOBACHITH CBS3h
MEXTy TKAaHEBOU KUIKOCTHIO,
muMQOH ¥ TUTa3MOil KPOBH B
opranuzme. OnuchIBaTh
¢byHakum kpoBu.HazpiBath
(GYHKIMH 3pUTPOIUTOB,
TPOMOOIIUTOB, JIEHKOIIUTOB.
OnuceiBaTh BKJIAJ pycCKOM
HAyKW B Pa3BUTHE

MeauIHBL. OTTUCHIBATH €
MOMOUIBIO WJLTFOCTpa-IUiA B
yueOHHUKe TpoLiecc CBEPTHIBA-
HUS KPOBH U (HaroruTos.
BrimonasaTe 1abopaTtopHbie
HaOJIFO-EHUS C IIOMOIILIO
MHUKPOCKOTIa, (PUKCHPOBATH
pe3yNIbTaThl HAOIOC-HUH,
nenath BbIBoAbL. CoOM0AaTh
npaBuiia paboOThI B KaOU-HETE,
oOpareHus ¢ 1ab0paToOpHbIM
000pyTOBaHHEM

Mukpockon
U ppOBOI,
MHKpOIIpena-parsl

JIBr>keHrE KpOBU
0 cocy/iam.

Tpancnopt BeecTs.
KpoBenocuas u mumda-
THYecKas cuctembl. Kpo-
BSIHOE JIaBJICHUE U ITYJIbC.
MeTo/1b M3y4EHUSI HKUBBIX
OpraHM3MOB: HAOJIIOICHUE,
U3MepeHHe, SKCIICPUMEHT.
IIpakTuyeckas padora
2.«Omnpenenenne YCC,

N3y4uTh NpUYMHBI
JBUKEHUS KPOBHU TIO
cocy/IaM.

OnuceIBaTh C IIOMOIIBIO
WJUTFOCTPA-1IMIA B y4eOHUKE
CTPOCHHE Cep/Iia 1 Ipolecc
CePJICUHBIX

cokpaieHuid. CpaBHUBAaTh BUJIbI
KPOBEHOCHBIX CO-CYJIOB MEXITY
c000i1.OnuchIBaTh CTPOCHHE
KpPYyroB KpOBO-OOpaIeHusl.
IloHnmate paznuuue B

Hudposas
nJabopaTopusi 1o

($bu3no0I0-TUH (JATIUK
YCC)




CKOpPOCTH KPOBOTOKAY,
3. «MccnenoBanue pe-
(IIEKTOPHOTO MPHUTOKA KPOBU
K MBIIIIaM, BKIFOYHBITUMCS
B paboTy»

J/p 7. «Onpenenenue
MHUHYTHOTO 00BEMaA
KpOBOOOpAIeHUS
KOCBEHHBIM METOJIOM B
MIOKO€ U Mociie (U3NYECKOM
Harpy3ku» M3mepenue
apTEpUANBHOTO JTaBJICHUSI.
Onpenenenue
CHCTOJINYECKOTO H
MUHYTHOTO 00BEMOB KPOBU
pacyeTHBIM METOJIOM

UCIIOJIb30Ba-HUU
IIPUJIAraTeIbHOIO «apTepuallb-
HBI» IPUMEHUTEIILHO K BULY
KpPOBH U K COCy1aM

Perynsuus
KpOBOOOpaIeHus
[Ipenynpexnenue
3a00J1eBaHMIM

cep/ia u COCy/IOB.

Kposenocnas u numda-
TUYECKask CUCTEMBI. Bpen
TabakoKypeHus. MeTo bl
W3Y4YEHHUS KUBBIX
OpraHu3MOB: Ha-OJt0/IeHUE,
H3MepeHue, SKCIIEPUMEHT
[IpakTuueckas padoTta 4.
«JlokxazaTenbCcTBO Bpeaa
TabaKOKYpPEHUS»

N3yuuts paboty
cepana ot puzmnye-
CKUX Harpy3ok u
BIIUSTHUS
HETraTUBHBIX
bakTopoB
OKpYy»Karo-11eu
Cpelibl

PackpbiBaTh NOHATHS:
«TPEHUPOBOY-HBIN IDDHEKT,
«pyHKIIMOHATBHAsS TTPO0ay,
«J1aBAIIasl TOBSI3KA», KTYT»
OOBACHATD BaKHOCTD
cUcTeMaTuye-cKux (pusndeckux
HArpy30K JiJIsl HOp-MaJIbHOTO
cocrosiHus cepaua.Paznuuats
MPU3HAKU PA3IUYHBIX BU-JIOB
KpPOBOTEUYCHU . AHAIU3UPOBATH
1 00001aTh HHPOP-MALIHIO O
MOBPEKICHHUSIX OPraHOB
KPOBEHOCHOM CHCTEMBI U
npuéMax OKazaHHs MEepBOU
MOMOIIIH B X0J1€ TPOJOKEHUS
paboThl HAJl TOTOBBIM MPOEKTOM
«Kypcol nepBoit noMonu aJis

Hudposast
nmabopaTopusi 1o

bu3mnos0o-TNN
(apTepuanab-HOTO
JTaBJIe-HUs)




IIKOJIbHUKOB»

O0o0menue
Bnusiaue ¢puznyue-
CKHX YIPaKHEHHUU
Ha CEeplIEYHO-COCY-
TMCTYIO CUCTEMY

VYkpernieHue 310pOBbs.
Bnusiaue ¢puznyeckux
YIOPaKHEHUI Ha OPraHbl U
CHUCTEMBI OpraHoB. MeTo bl
M3Y4YEHHUs )KUBBIX
OpraHuU3MOB: HabOJI0/IEHUE,
U3MEpEeHue, SKCII-PUMEHT.
[IpakTnueckas padota 5.
«DyHKIIMOHAIBHAS CEp-
JIEYHO-COCYUCTast MpoOa»

Bocrniuranue 6epex-
HOT'O OTHOIIICHHS K
CBOEMY 3/I0POBBIO,
IIPUBUTHEC UHTCPECA
K U3YYCHHIO
npeaMera

Paznuuate npu3HaKu pazIMuHBIX
BU-7I0B
KpoBoTeueHU.OnuceIBaTh ¢
MMOMOIIBIO WJUTKOCTPA-LHI B
yueOHHUKE MEpbl OKa3aHus
NEepBOW MOMOLIN B 3aBUCUMOCTHU
OT BHJIA

KPOBOTEUEHHSL. BEITIOTHSTE OTIBIT
— Opath PyHKINO-HAIBHYIO
npo0y; puKcupoBaTh pe-
3yJIbTaTHl; IPOBOIUTH
BBIYMCIICHUS U JIENIaTh OLICHKY
COCTOSIHUS cep/iia 1o
pe3yapTaTam onbita.Co0monaTh
npaBuiia paboThl B KaOH-HETE,
oOpaitieHus ¢ 1abopaTOPHBIM
000pyTOBaHHEM.
AHanu3upoBath 1 000011aTh
MH(OP-MAIUIO O MOBPEKICHUSIX
OpraHoOB KPOBEHOCHOI CHCTEMBI
1 npuémax OKazaHus MepBOM
MOMOIIH B X0J1€ TPOJOKEHUS
paboThl HaJl TOTOBBIM IMPOEKTOM
«Kypchel nepBoii moMouu st
HIKOJIbHUKOB)»

[Mudposas
nabopaTopwst 1o

¢$u3noI0-TUN (JATYUK
UCC u apre-
PHAIBHOTO JaBIICHUS

Crpoenue u
(GyHKIMH OPTaHOB
JIBIXaHUS

Jpixanue. [pIxareapHas
cuctema. ['a3000MeH B
JETKUX U TKaHAX. MeTo- bl
W3Yy4YEHUs KUBBIX Op-
TaHU3MOB: HaOJIIOIeHUE,
U3MEpPEHUE, DKCIIEPHU-
MeHT.JlabopaTopHas pabora

N3yuuth cTpoeHue
JIETKUX U MEXAHU3M
razoo0OMeHa.

OnuceIBaTh CTPOCHUE JETKUX
yeso-Beka. OObICHATH
IPEUMYIIECTBA aJIbBEOJIIPHOTO
CTPOEHHUS JIETKUX IO CPABHEHUIO
CO CTPOCHUEM JIETKUX Y
IIPEJICTaBUTENEH JPYTUX
KJIACCOB I10-3BOHOYHBIX

Hudposas
JabopaTopus 1o

9KOJIOTUH (JATYHK
OKH-CH YTJIepo/ia,
KHCJIOPO/a,
BIIQYKHOCTH)




8. «CocraB BIOBIXaEMOI0 U
BBIJIBIXa€MOTO BO3TyXa)

KUBOTHBIX.PacKkpbIBaTh poJib
remMoryio0uHa B ra-3000MeHe.
BrimonssaTe 1abopatopHbIi
OTIBIT, JE-J1aTh BBIBOJ MO
pe3yibTaTam onbita. CoOmoaaTh
npasuiia paboThl B KaOK-HETE,
oOpaiteHus ¢ 1abopaTOPHBIM
000py/I0BaHHEM

10

JpIxaTenbHbIe IBU-
skennsa bone3nu
OPraHoB JbIXaHUS

Jpixanue. JlpixarenpHas
cuctema. Bpen Tabaxo-
KypeHUst. MeTOIbl H3y-UeHUs
KUBBIX OPTaHU3-MOB:
HaOIOZICHUE, N3-MEpPEHNE,
skcniepuMeHTt. JlaboparopHas
pabota 9. «J/IpIxaTenpHbIC
TIBUKCHHS

10.«M3mepenune oobemMa
TPYIHON KJIETKH y YeJIOBEeKa
TIPH JIBIXaHUT

11.«Kaxk mpoBepuTh
caTyparyio B JOMaITHIX
ycioBusx»Perymsnus
nbpIXaHus. ['urueHa opranoB
npIxa-Hust. 3a00IeBaHHS
Opra-HOB JIbIXaHUS B UX
npenynpexaeHue. Vu-
(dhexknroHHbIe 3a001€BaHUS U
MEpbI X MPO(PUITAKTHKH.
Bpen TabakokypeHus.
[IpakTnueckas padota 6.
«OrmpeneneHue 3amsbl-
JIEHHOCTHU BO3TyXa»

Cdopmuposats 3Ha-
HUSI O MEXaHH3ME
JIbI-XaTeIbHBIX
JBIDKCHUH,
pa3BUBaTh MOHSATHE
«ra3000Men».

OnuceiBaTh QyHKIUU
nuadparmel. HazpiBaTh oprasl,
Yy4YacCTBYIOIIME B MpoIiecce
IbIXaHus. BeImomHaTe
71a00paTOPHBIN OTBIT HA TOTOBOM
(WS M3rOTOBJIEHHOM caMo-
CTOSITENIbHO) MOJIEINH,
HaOJIIOAAaTh MPOUCXOISAIINE
SIBJICHHS ¥ OTIMCHI-BATh
MPOLIECCHI BIOXAa U
BbI10xa.Co0moiaTh mpaBuiia
paboTHl B Kabu-HeTe,
oOpareHus ¢ 1a00paTOpHBIM
obopynoBanuem PackpriBaTh
MOHSITHE KU3HEHHAs EMKOCTh
NErkux».OOBSICHATH CYTh
OTIaCHOCTH 3a00J1e-BaHUs
TPUIIIOM, TYOSpPKYIE30M JIET-
KX, pakoMm JErkux. Ha3piBath
(bakTOpBbI, CIOCOOCTBYIO-1ITHE
3apakeHUIO TYOepKyIE30M JIET-
kux.HaspiBaTh Mephl,
CHIKAIOIIIHNE BEPO-ATHOCTh
3apaxeHus 00JIe3HIMH,
Nepe1aBaeMbIMU Yepe3

Hudposast
naboparopus 1o

¢u3non0-TUu (AaTYNK
YaCTOTHI JbI-XaHUS)
Hudposas
naboparopus 1o
AKOJIOTHH (JaTYUK
OKH-CH YTJIEPO/Ia)
naboparopus 1o
busmnoso-Tun (HaTINK
YaCTOTHI JIbl-

XaHU)




BO3ayX.PackpbiBath criocod
UCTOJIb30BaHus Qurooporpadun
JUISL AMAarHOCTHKH MaTOT€HHBIX
n3MeHeHH B IErkuX. OOBSICHATD
BaXHOCTH TUTUEHBI TIOME-IIEHUN
U IbIXaTeJIbHON TUMHACTUKH JIJIS
310pOoBbs yenoBeka. I IpoBoauTe
OTIBIT, (PUKCUPOBATH pe-
3yJIbTaTHl U JIENaTh BBIBOJI O pe-
3yabTaTam onbita. CoOmoaarh
npasuiia paboThl B KaOKU-HETE,
oOpaleHus ¢ 1abopaTOPHBIM
000pyT0BaHHEM

11 | O6meH BemecTs. [Inranwme. [Inmesape-Hue. N3yunTh 3HAUECHUE Onpenenars NOHIATHE DJIEKTPOHHBIE
[Intanue. [InmeBapuTenpHas cucTeMa. | U CTPOCHUE «muieBape-oue». OnuckeiBaTh ¢ | TAOIMIIBI U IJIAKATHI.
[InmeBapenne Mertons! U3yde-Hus KUBBIX | Pa3JINYHBIX OPraHOB MTOMOIIBIO WILTIO-CTPALlUi B [udposas

OpraHu3MOB: HaONIO/IEHNE, NuuieBape-Husl. yueOHHUKE CTPOEHHE U~ naboparopus 1o
U3Mepe-HUE, SKCIIEPUMEHT. LICBAPUTEIBHON CUCTEMBI. skoJioruu (aaruuk pH)
[IpakTuueckas padota 7. Ha3piBaTh yHKITMN pa3TuIHBIX
«OnpeneneHmue MecTo- Opra-HoB
TOJIO’KECHHMSI CITFOHHBIX nuuieBapeHns. HazpBaTe MecTa
Kenes» BIIaJICHUS TTHUILEBA-PUTEIbHBIX
JKeNE3 B MUILEBAPUTEIIb-HbIN
TPAKT. BBINOIHATH ONIBIT,
CPaBHMBATh pe-3yJbTaThl
HaOJII0/IeHNs ¢ OIIMCAaHUEM B
yueOHHIKe
12 | IlumeBapeHue B IIutanue. Ilumepape-uue. PackpriBath PackpriBaTh QpyHKIIMN Hudposas

POTOBOM MOJIOCTH.
Jd/p 8
«Pacmiemnsienue
BEIIECTB B POTOBOMU
MOJIOCTH)

HI/IH_[eBapI/ITeJ'ILHaH CHUCTEMA.

MeTo1bl U3y4e-HHS KUBBIX
OpraHM3MOB: HAOJIIOICHUE,
u3Mepe-Hue, IKCIePUMEHT.
JlaGopatopHas pabora 12.

(GyHKIMH CTIOHBI U
KEIyJOYHO-TO COKa
JUIS IIpoliecca
MUIIeBapeHUs

citoHbL. OnU-ChIBaTh CTPOEHUE
JKEIyJ04YHOU cTeH-ku. Ha3piBaTh
AKTUBHBIE BEIIECTBA,
JIEHCTBYIOLIME HA ITUIIEBOU
KOMOK B JKEJIYIKE, U UX

JabopaTopus 1o
9KOJIOTUH (JATYHK

pH))




N3yuenue KucioTHo-
HIeJI0YHOro Oananca
MUILEBBIX TPOTYKTOB

13. «/leficTBue hepmMeHTOB
CIIIOHBI Ha Kpaxmain,

14. «/lefictBue hepMeHTOB
YKEITYJOYHOTO COKa Ha OeJIKU

¢byHkImy. BRIMOTHATD
1a00paTOPHBIE OTIBITHI,
Ha0JII0AATh MPOUCXOISIINE
SIBJICHHS U JIEaTh BBIBOJ 11O
pe3yabpTaTtaM Ha-

omonenunii. Codmoaars npasuia
paboThl B KaOu-

HeTe, oOparnieHus ¢
71a00paTOpPHBIM 000PYJOBAaHUEM

13 | OOmeH BemecTB M | PanimonansHOE nuTaHue. YcTaHOBUTH Onpenensitb MOHATHUS [Mu¢posas
SHEPrud . Hopwms! u pexxyM nmuTa-Husl. | 3aBUCHU-MOCTh «OCHOBHOW 00MEH», «OO0ImIHi naboparopust 1o
Burtamunb! MeTtoabl H3y4eHUs )KUBBIX MEXTy THIIOM o0Mmen».CpaBHHUBATH OpraHu3M | (GU3UOJIO-THUH (TATIUK

OpraHu3MOB: HaOIIOICHHE, NS TeTbHOCTH YeII0- B3pOCJIOTO U peOEHKa TI0 Y4acTOTHI JIbI-XaHUS,
n3mepenue. [Ipaktuaeckas BEKa M1 HOpMaMH MTOKa3aTeJsIM OCHOBHOT'O 4cCcC,
pabora 8. «Omnpenenenue MU-TaHUsI, Yepe3 oomeHa.OOBICHATH apTepuaIbHO-TO
TPEHUPOBAHHOCTH OCHOB-HBIC 3aBHCUMOCTB MEKIY TH-TIOM JTABIICHUS] )
OpraHusmMa 1o MOHSATHS: NeSITeTbHOCTH YeJIOBEeKa U HOP-
(hyHKIMOHATLHOM TIPOOEY «OCHOBHOU 0OMEHY, Mamu nutanus. [I[poBoauTh
«oO0mumii OOMeH». OIIEHUBAHKE TPEHUPO-BAaHHOCTH
OpraHu3Ma c MOMOIIbIO
(GYHKITMOHATBLHOM MPOOHI,
(bukcupo-BaTh pe3yabTaThl U
JIeNIaTh BBIBOJI, CPAaBHUBAS
SKCIIEPUMEHTAJIbHBIE JAaHHBIE C
STaJIOHHBIMH
14 | Ponb koXxu B Ponb xoxu B Tepmopery- PackpriBaTh poiib Knaccudummposats npuuuHb Hudposas

TEPMO-pErysinuu

JSALMK. 3aKaJBaHUE.
Oxa3zanue nepBoi Mo-MOUIH
IIPU TEIIOBOM M COJTHEUHOM
yJaapax

JL.P 15. «Onpenenenue
KOKHO-COCY/IUCTON peakLuu
(Meton nepmorpaduzma)»

KO-XH B
TEPMOPETYJIs-LIUU.
OnuceiBaTh
NPUEMBI TTIEPBOU MO~
MOIIH NpH
TEIMJIOBOM U
COJIHEYHOM yJiape.

3a00-neBanuil Koxxu. Ha3piBaTh
MpU3HAKU 03KO0Ta, 0OMOpO-
KeHUS K0Xku. ONUCBIBATh MEPHI,
MPUMEHSIEMbIE TIPU 0XKOTax,
obmMopoxkeHHnsIX. OnuchIBaTh
CUMIITOMBI CTPUTYILIETO JTUIIAs,
yecoTku.Ha3bIBaTh Mepbl

JabopaTopus 1o
(HU3UOIIO-TUN TATYUK
TEMIepaTyphl U
BJIQYKHOCTH)




npopUIaKTUKH WH-(DEKIIMOHHBIX
KO>KHBIX

3a0oneBanuil. OnpenensaTh
MOHSITUE «TEPMOPETYIIS-IIHS.
OrnuceiBaTh CBOMCTBA KOXH,
MTO3BOJISIFOLLIME €11 BBITOJIHATh
yHK-

U0 OpTaHa TEPMOPETYIISALIUH.
PackpeiBaTh 3HaUeHUE
3aKaJUBaHUs 711 OpraHu3Ma
.OnnceBaTh BUIEI
3aKaJIUBAIOIINX MTPOLIETYP.
Ha3piBaTh mpu3HaKH TETJIOBOTO
yza-pa, COJTHEYHOTrO
yaapa.OnucsiBaTh NPUEMBI
MepPBOI TOMOIIY TIPH TETUIOBOM
yzape, COJTHEUHOM
yaape.AHaau3upoBaTh U
0000maTh HHGOP-MAIHIO O
HapYIICHUAX TEPMOPETYIIS-1IHH,
MOBPEKICHUIX KOXKH U TPUEMax
OKa3aHWs IEpBOM MOMOIIH B
XO0/JIe 3aBepIlIeHUs paboThl HAJ
npoekToM «Kypcbl nepBoit
MOMOUTH JUISl INKOJIbBHUKOBY

15

ABTOHOMHBIN
OTJIe] HEPBHOU
CHCTEMEI.
Heiiporymopansna
sl peryJsiuus.
CoMaTH4ecKui 1
BEreTaTUBHBIN
OTJEJIbI HEPBHOM

HeiiporymopanbHnas pe-
TYJISIHS TPOIECCOB
KU3ZHEJESITEILHOCTH Op-
raHu3ma.

JlaGopaTtopHnas padorta 16.
«OlieHKa BereTaTUBHOM
PEaKTUBHOCTH aBTOHOMHOMN
HEPBHOM CHCTEMBI

N3yuuTh cTpoeHHNE
U 3HA4YEHUE
aBTOHOM-HOU

HepBHOﬁ CUCTC-MBI.

HaspiBaTh 0COOEHHOCTH pabOTHI
aB-TOHOMHOTO OT/IeJIa HEPBHOU
cucre-mbl.Paznuuars ¢
MIOMOIIBIO WITFOCTPAIIMH B
y4eOHUKE CUMITATUYCCKUN U
napa-CHMITaTHICCKU T
MOIOT/AETIBI aBTO-HOMHOTO
OT/ieJla HEPBHOM CHCTEMBI TIO

Hudposas
JabopaTopus 1o

(bHU3UOIIO-TUN TATYUK
apTepUATBHO-TO
naBieHus (IyJabca)




CUCTCMBI

0COOEHHOCTSIM
crpoenus.Paznuuars
MapacUMIaTUYECKUU U
CUMITATUYECKHI TIOIOTAEIBI 110
0C0-OCHHOCTSIM BJIMSTHUS Ha
BHYTpeHHHE OpraHbl. OOBSICHATH
Ha MIpUMEpE peakiui Ha CTpece
COTJIACOBAHHOCTH PabOTHI KeJE3
BHYTPEHHEW CEKpELNH U OTHAe-
JIOB HEPBHOM CUCTEMBI,
paznuuue

MEXKy HEpBHOU U TYMOPAJIBHON
pe-Tynsmueit mo odmemy
XapakTepy BO3JEHCTBUS HA
OopraHu3M. BEHITIOTHATH OTIBIT,
HaOJIIOAATh TPOUC-XOISIINE
MIPOIIECCHI U CPABHUBATH
MIOJTY4EHHbIE PE3YyJIbTaThl OIBITA
C OKUJaeMbIMU (OITUCAHHBIMU B
TEKCTE yICOHHMKA)




Beeacuune — 24,
P.1. Opranuszm — 19 u.

TemaTnueckoe mIaHupoBaHue B 9 kiacce

P.2. Bun. [Momynsnus. DOBonrorust BuaoB — 13 4.
P.3. MecTo yenoBeka B CUCTEME OPraHU4EeCKOro Mupa. — 12 4.
P.4. buouenos. DOkocucrema - 144

P.5. Buocepa — 7 u.
O600menue — 1 4.

No | Tema Conepxxanue enesas yctanoBka | Komuu | OcHOBHBIEC BUIBI AesTeNbHOCTH | Mcmonb3oBanue

1/ ypoka €CTBO | 0Oydaromuxcsi Ha ypoKe/BHEY- 000po1I0BaHUS

1 4acoB | pOYHOM 3aHSITUU

1 | Pa3mHOXeHuE U ['maBHBIE CBOMICTBA pac- YrnyOuts u 2 Boiaensate 1 06001math [MudpoBoii MUKpPOCKOIT

pa3BHUTHE
OpPTraHW3MOB.
PacTturensHBIN
OpraHu3M
’KuBoTHBIN opra-
HHU3M U €T0
0COOEH-HOCTH.

TEHUI: aBTOTPO(PHOCTH,
HECIOCOOHOCTh K aKTHB-
HOMY TICPEIBUKCHHUIO,
pa3MenieHrne OCHOBHBIX
JacTeil — KOpHS U mo-0era
— B JIByX pPa3HbIX cpeax.
OcoOEHHOCTH pPaCTUTEIHHOM
KJIETKU: IPUHAIJICKHOCTD K
9y-KapuoTam, HaJlu4uue Kie-
TOYHOM CTEHKH, IJIACTUJI U
KPYITHBIX BaKyoJICH.
CriocoObl pa3MHOKEHHUS
PaCTEeHHMIA: TOJI0BOE U
oecnosioe. OcoObeHHO-CTH
MOJIOBOTO Pa3MHO-

xeHus. Tumel 6ecrionoro pas-
MHO>KEHHUSI: BETE€TaTHB-HOE,
CHIOpaMHu, JIeJICHH-eM KIIETKU
HazBoe OCOOEHHOCTH

00001maTh
CYIIIECTBCHHBIC
MpU-3HAKU
pacTteHuii u
pacTUTENbHON
KIJICTKH.

Brigenurs 1 0000-
IUATH
CYIIIECTBCHHBIC
MIPU3HAKU CTPOCHUS
Y TIPOIIECCOB
KHU3HEIe-
SITCIILHOCTH
JKHMBOTHBIX

CYIIIECTBEH-HBIC MPU3HAKU
pacTeHuM U paCTU-TEIBHON
KJIETKH. XapaKTepru30BaTh
0COOEHHOCTH TIPO-11eCCOB
KHU3HEIESITeIbHOCTH pacTe-HUM:
MUTaHUS, TbIXaHUs, POTOCUHTE-
3a, pa3MHOKeHHs.CpaBHUBATh
3Ha4YeHHE MOJI0BOTO U OECIOIoro
CIIOCOOOB Pa3MHOKEHUS
pacTeHui, AenaTh BBIBObI Ha
OoCcHOBe cpaBHEHUS. OOBICHSITD
POJIb PA3IUYHBIX pacTe-HUI B
JKU3HU YETIOBEKa.

[TpuBOIUTH IPUMEPHI
HCII0JIb30Ba-HUS Y€JIOBEKOM
pa3HbIX CIOCOO0B Pa3MHOKEHUS
pacTeHuil B XO3SICTBE U B
npupoe Beiaensate u 06001marth
CYILIECTBEH-HbIE MPU3HAKU

1 TOTOBBIC M-
KpoTperapa-Thbl,
nmabopa-TopHoe 060-
pyIOBaHHE ISl IPUTO-
TOBJICHUSI BPEMEHHBIX
MHUKpOTIpEnapaToB
Bnaxxnsie mpenapatbl
KUBOTHBIX Pa3IMYHbIX
TUIIOB




KUBOTHBIX OPraHU3MOB:
MPUHAA-JISKHOCTH K
JyKapHoTam,
reTepoTpoHOCTH,
CIOCOOHOCTh K aKTHBHO-MY
nepeBUKEHNI0, 3a-00Ta 0
MMOTOMCTBE, ITO-CTPOMKa
Ky (THE3 T, HOP).
JleneHue >KMBOT-HBIX IO
crioco6am 100bI-BaHUS
MUIIA: PACTUTEIb-HOSITHBIE,
XUITHBIE, MTa-Pa3uTHIECKHUE,
MaTaTbIUKH, BCESTHBIE

CTPOCHHUS U MPOLIEC-COB
KHU3HEICATSITHOCTH

KUBOTHBIX. HaOmonate u
OTIMCHIBAThH TIOBEJICHHE
KUBOTHBIX. Ha3pIBaTh
KOHKPETHBIC TIPUMEPHI
PA3ITUYHBIX JTUKUX KUBOTHBIX U
Hau-00Jiee pacpoCTpaHEHHBIX
JIOMaInI-HuX

KUBOTHBIX. OOBSCHATH POJIb
Pa3TUYHBIX KUBOT-HBIX B )KU3HU
4eJoBeKa. XapakTepu30BaTh
CHOCOOBI TUTAHMUS, PACCETICHHUS,
nepeKuBaHus Hebaro-
MPHUSITHBIX YCTIOBUH U
MTOCTPOMKH JKU-JTHI YKHBOTHBIMH

ODKOJIOTHYECKHE
(bakTOpBI ¥ UX
JeHiCTBHE HAa

Cpenbl KU3HU OPraHU3-MOB
Ha 3emJe: BOJIHas,
MMOYBEHHAsA, OPraHU3-MEHHAas.

Hatb
XapaKTEPUCTUKY
OCHOBHBIM cpeiaMm

BI:II[@J'ISITB H XapaKTepI/I3OBaTB
CyIlle-CTBEHHBIC TTPU3HAKHU CPEJl
’)kn3HU Ha 3emie. Ha3niBath

Hudposast
nmabopaTopusi 1o

9KOJIOTHH (AaTUYHK

OpraHu3sM. VY CnoBUS )KU3HU OPTaHU3MOB | KHU3HU XapaKTepHble MPU3HAKU MYT-HOCTH, BJIaX-
B pa3HbIX Cpelax. OpraHu3MoB — oburarenei »Tux | HocTH, pH, yr-
Dkonorndeckue HaKTOphI: cpen Xu3Hu. XapaKTepru30BaTh JICKUCIIOTO Ta-3a U
abuoTHue-ckue, YepThl IPUCTIOCO0-IIEHHOCTH KHCJIOPO/1a)
OMOTHYECKUE U OPraHU3MOB K Cpelie uX
AHTPOTIOTEHHBIE HA3EMHO- oOuranus. Pacrio3naBaTh u
BO3IYIIIHAS, XapaKTepU30BaTh
9KOJIOTHYECKHE (haKTOPhI CPEIbI
Bnusinue O6001eHue panee uzy- BoissBUTH OCHOBHBIE Bbiensare u xapakrepu3oBarth [udposas
MIPUPOIHBIX yeHHoro mMatepuana. Ot- 9KOJIOTHYECKHe MPU-YUHBI SKOJIOTUYECKUX naboparopus o
(dhakTopoB Ha HOIIICHUE YeJIOBEKA K npobaemMbl Ouocde- npobieM B Guocdepe. 9KOJIOTHH (AaTUYHK
OpraHu3M MPHUPOJIC B UCTOPHH Ye- pol. [IpoBectn [TporHo3upoBaTh MO-CIEACTBUS | BIAX-HOCTH, YTIJe-
YenoBeKa. noBevecTBa. [Ipobnemsr OIICHKY KayecTBa UCTOIIEHUS MPUPOTHBIX KHUCIIOTO ra3a

6uochepsl: UCTOLIEHUE

OKpYXKaro-11en

PECYpPCOB M COKpAICHHUS

Y KUCJIOPOJIa)




IIPUPOJHBIX PECYPCOB,
3arps3HEHuE, COKpale-Hue
OMOJOTUYECKOTO
paszHooOpasusi. Peme-aue
9KOJIOTMUYECKUX MPoOIIeM
ouochepsl: paroHaATbHOE
UCTIOJIb-30BaHUE PECYPCOB,
oXpaHa IpHUPOJIbI, Bce-00111ee
HKOJIOTHYECKOE 00pa3oBaHuE
HaceJe-HHUS.

JlabopaTtopHnas pabota
«O11eHKa KauecTBa
OKpYKaroIlen cpesib»

CpeJbl.

O10JIOTHYE-CKOTO
pa3noo0Opaszus.O0cyxaaTh Ha
KOHKPETHBIX MPUME-Pax
HKOJIOTUYECKUE MPOOIEMBI CBOE-
r'o peruoHa u 6uocdeps! B
1EeJIOM. ApryMEHTHUPOBATh
HEO0OXOJMMOCThH 3aIUTHI
OKpYKalolleu Cpebl,
COOIOICHHSI TPABUIT
OTHOUIEHUS K KUBOW U HEKUBOU
npupoic. BEISBISATE ¥ OTICHUBATH
CTEMNEeHb 3a-TPSA3HEHUS
noMenieHui. ODuKcupoBaTh
pEe3yNbTaThl HAOTIOAC-HUHN 1
nenarh BeIBOALL. COOIMI0aaTh
npasuiia paboThl B KaOHU-HETE,
oOpaiteHus ¢ 1abopaTOPHBIM
000py/TOBaHHEM




Beenenne — 1u.

Temarnueckoe ruranupoBanue B 10 kimacce

P.1. Ilogxomel kK u3ydeHHIo OHONIOTHH — 2 4.
P.2. Crpoenue u ¢pyHKIMM KIeTkn. PasMHOoXkeHue u pazButue — 16 4.
P.3. OcHOBHBIC 3aKOHOMEPHOCTH HacieacTBeHHOCTH — 10 .

P.4. OcHOBHBIE 3aKOHOMEPHOCTH U3MEHUUBOCTH - 4 4

Oo6o0611enue — 1 4.

No | Tema Conepxanue enesas yctanoBka | Komuu | OcHOBHBIEC BUIBI AesiTenbHOCTH | Mcmonb3oBaHue
1/ ypoka €CTBO | 0Oydaromuxcsi Ha ypoKe/BHEY- 000pOTI0BaHUS
1! 4acoB | pOYHOM 3aHATUU
1 benku. Ctpoenne JI. p. 1. Pons hepmeHTOB B BeisicHuTh yenoBust | 2 OnpenensoT aKTUBHOCTh TIe- JlaTuuk om -THYECKOM
OenKOBBIX MOJIEKYN | KieTkeJlabopaTopHas paboTa | ak-TUBHOCTH POKCHJIA3bI CITIOHBI, U3ME-PSIIOT | TFIOTHOCTH
2 «3yuenune ¢pepmeHTaTHB- | (DEPMEHTOB OTITHYE-CKYIO TNIOTHOCTh
HOW aKTUBHO-CTH CITIOHBD) pacTBOpPOM
2 | HykneuHossle JlabopaTtopHnast padoTa 3. [TonyunTs mpenapar | 1 [IpuroroBnenue romorenara 06- | Jlaruuk pH
KHUCJIOTEL. «Bploenenne 1 ouncTKa ountenHon JJHK pasiia, 00pa-00TKa aeTep-
Anenosuatpudocd | JJHK u3 knerok pac-teHuin» T€HTaMHU, OCa->KJICHUE
OpHas KUCJIoTa HYKJIEOIIPOTE-UI0B, OUMCTKA
JIHK
3 Crpoenue kierok | JI. p. 4. CtpoeHue KJIeToK Hab6mronate 1 [IpuroToBieHrne MUKpoIpena- Mukpockor, Habop

JYKapHOT.
uTomma3ma.
[TnasmaTuveckas
MeMOpaHa.

JyKapuoT: pacTEeHUM,
YKUBOTHBIX, TpudoB. JI. p. 3.
JIBuKeHHe HUTOIIa3MbI
JlaGopaTtopHnas padota 5
«[1nazmMonu3 u J1enina3mMon3
B PAaCTUTEIHHON KIIETKE»
JlaGopaTtopHas pabota 6
«BnusHue oc-moca Ha Typ-
TOPHOE COCTOSI-HUE KIETOK»
JIaGoparopHas pabota
7«CpaBHenue 1updy3noH-

IUIa3MOJIN3 U
JETUIa3MOJIu3 B
KJICTKE

Jlokazats 3a-
BHUCHUMOCTbB Typropa
OT UHTEHCUBHO-CTH
OCMOTH-YECKHUX
IIPO-1IECCOB
BorsscuuTs poib
KYTHKY-JIbl U
npoOKH B 3alUTE OT

pata, oOpa-00TKa peakTH-BaMH,
paboTa ¢ MUKPOCKOTIOM
['oToBAT Mpena-partel, U3Meps-
I0T 0OBEKTHI, paOOTAIOT C
JTATYUKOM, 00-pabaThiBalOT
pe3yJbTaThI OMbBITA

CobuparoT ycTaHOBKY st
OTIBITA, padOTa-IOT C IATYUKOM,
00pabaThIBAIOT PE3YIbTATHI
OTIbITa

JUISL IpEenapupo-BaHUs
JlaTuuk BIIaXXHOCTHU
BO3JlyXa




HOM cIIOCOOHO-CTH
KJICTOYHON MeMOpaHbI 1
KJIETOYHOU 000JI0UYKU»

UCIIApEHUs BOJBI C
[10-BEPXHOCTH
KOpHEH 1 KiryOHe

doTocunres

VYpox No 2 «I"a-30BbIe

3¢ dek-Tbl GOTOCHHTE-32)
JlabopaTtopHnast padota 8.
«Ornpenenenue
WHTEHCUBHOCTH TIpoliecca
(uK-canuu yriiekuc-jaoro
rasza KJIET-KaMH BOJIOPOC-JIH
XJIOPEJIIBI»

Jlo3azath BbI-
JICIICHUE KUC-
Jopoaa u
IIOTJIOIICHHE
YTJIEKHCIITOTO ra3a
npu GpoTOCHHTE3E.
BrissBuTh niporiecc
¢dukcanuu yr-
JIEKHACIIOTO Tra3a
BOJIHBIM pPaCTEHUEM
o casury pH

Habnronaror ne-MoHCTalMOH-
HBIH OIIBIT, 3a-PUCOBBIBAIOT
CXEMY YCTaHOB-KHU, PUKCUPYIOT
XOJl ¥ pe3yJIbTa-Thl OIBITA.
CoOupartoT yCTaHOBKY IS
OTIbITa, U3MEPS-IOT MTOKA3aTENH
cpenbl, (GUKCU-PYIOT U aHAJIU-
3UPYIOT pe-3yJIbTaThl

Jlatunku Kucnopona,
pH

DHepreTuye-cKuit
00OMEH B KJIETKE

JlaGopaTtopHnast padota 9.
«Bp1IeTICHNE YTIIEKUCITOTO
ra3a U TCIIJIOTHI
JPOKIKEBBIMHU KJIETKAMH TIPH
OpOKEHUY

Hoxa3ats yr-
JIEKHCIIOTO Ta3a u
TCILJIO-THI ITPU
CIIUP-TOBOM Opo-
KEHUU

Cobuparot ycTaHOBKY, pa-
00TaroOT C IaT-YuKaMu, 00pa-
0aTbIBAIOT pe-3y/IbTAThI OIbITA

JlaTauk TeM-
nepatypsl, pH

Crpoenue u
byHKIIUN
KJIETOYHOTO sIJIpa.
Murto3. Meiio3

JlabopaTtopnas padota 10.
«IToBeneHne XxpoMocoM Ipu
MUTOTHYECKOM JICJICHUH B
KJIETKax pacTe-HHiD»
JlaGopaTtopnas padorta 11.
«[loBeneHne xpoMocoM mpu
MEHOTHYECKOM JICJICHUH B
KJIETKaX pPaCTCHHII»

Omnucatp u3-
MEHEHHS
XpPOMOCOM-HOTO
amnmapara npyu MH-
TO3€ U MeHo3¢e

[TpuroraBnuBaOT BpeMEHHbBIE
MUKpOIpenapaThl, H3y4atoT UX
10T MEKPOKCO-

oM, 00pabaThIBalOT pe-
3yJIbTaThl HAOIOICHUI

Mukpockor, Habop
MU-KpOTIpEnaparTos,
Ha0Op IS Ipenapupo-
BaHUs

3aKOHOMEPHOCTHU
HaCJIEACTBEHHOCTH.
IlepBblii 1 BTOpOI
3aKOHbI MeHens

JlaGopaTtopHas padora 12
«BHeriHee cTpoeHue 1o-
JUTEHHBIX XPOMOCOM KOMa-
POB-3BOHIIOBY»
JIaGoparopHas pabota
13«Onpenenenne reHOTUIIA

Hayuutbcs
pacro3Ha-BaThb
dbeHnoTu-

IIUYECKHE TPU3HAKU
Ha HaTypaJIbHBIX
npenaparax u

[TpurorarnuBa-10T BpEMEHHBIC
MUKpPOIpEnapaThl, U3y4aroT UX
0l MUKPOCKOTIOM, 00paba-
TBIBAIOT Pe-3yJIbTAThl Ha-
OmoieHu i

M3y4aroT moJ MEKPOCKOTIOM

Mukpockorr, Habop
JUTSL IpeTiapupOBaHUs




IJI0IOBOY MYIIIKH oTpe/e-JsATh BO3- MIOCTOSIHHBIE MUKPOTIPEIIapaThI,
npo30¢uiIsl 0 heHOTHITY MOKHBIE Ie-HOTHIIbI paboTaroT ¢ n300paKeHUs-MHU,
opra-Hu3Ma 1o ero 00pabaThIBAIOT PE3YNIbTATHI
dbeHoTHITy HaOIIOACHU I




Beenenne — 1u.

Tematnueckoe nmanupoBanue B 11 knacce

P.1. IlpuknanHbie HapaBIEHUS U3YYEHUS HACIECICTBEHHOCTH M H3MEHYMBOCTH— 6 4.
P.2. Dxonornueckue 3akoHoMepHOCTU— 11 4.
P.3. Mukpo- u makpo3Boironusi— 7 4.

P.4. IIpoucxoxieHue U NCTOPHUECKOE pPa3BUTHE KU3HH Ha 3emie. AHTpororenes. Mecro denoBeka B buocgepe- 8 1

Oo6o0611enue — 1 4.

No | Tema Conepxanue enesas yctanoBka | Komuu | OcHOBHBIEC BUBI AesTeNnbHOCTH | Mcronb3oBanue

1/ ypoka €CTBO | 0Oydaromuxcsi Ha ypoKe/BHEY- 000pOTI0BaHUS

1! 4acoB | pOYHOM 3aHSTUU

1 | Homynsius — Jlaboparopnas pabota 1 ONBITHBIM Iy-TEM 2 Pabora c 6mankamu, BbI- biank yuera ckopoctu
Hazopranu3MeHHas | «OrnpeneneHrue HOPMbI peak- | BBIIBUTH HOPMY TIOJTHEHHE ICUCTBUI Ha Bpe-Msl, | TIPOU3BOJIb-HOW peak-
JKUBasi CUCTEMA. LMY TIpU3HAaKa Ha IpuMepe peakuuu npu3Ha-Ka pacueTsl Ha KaJbKYJIATOPe LIUHU, CEKYHIOMEpP
®opma CKOPOCTH MPOU3BOJIbHBIX Paccunratp yactoTy
CYIIIECTBOBAHUS JBUKEHUID BCTEYAEMOCTH ajl-

BHJIA JlabopaTtopHas pabota 2 JIeNe ¥ TeHOTUTIOB
«Pacuet yacTo-Thl BcTpedae- | MOMYJSILIUU
MOCTH ajulesiel ¥ TeHOTHUIIOB
B MOMYJISILIUID)

2 [elictBue VYpok No 3 «Onpenenenue BrisiButh - 1 CoOupaltoT yCTaHOBKY, pa- Jatuuku Kucnopona,
9KOJIOTHUECKUX CHWJIBI BO3/ICH-CTBUS IKOJIOTU- | 3UYECKUX Me- 00TaloT ¢ AaT-4MKamu, oopa- pH, xpo-pua-uoHos,
(dakTopoB Ha 4yeckuXx (hakTo-poB» XaHU3M Mpa-BUjIa 0aTbIBAIOT PE3YyIbTATHI OIbITA OCBEILIEHHOCTH, TEM-
OpraHu3m JlabopaTtopHnas pabdota 4 Annena HaGmronaroT 1-MOHCTAIIMOH-HBIN | TIEpaTypBhl,

«/lokazarenb-cTBO pusuue- | BorissButh Qu- OTIBIT, 3-PUCOBBIBAIOT CXEMY OTHOCHUTEJILHOM BIIaXK-
CKOTO MeXa-HU3Ma IIpaBujia | 3UYECKHUX Me- YCTaHOB-KH, (PUKCUPYIOT XO U | HOCTH
AnneHay XaHM3M TIpa-BUjIa pe3yabTa-Thl OTbITA
JlaGopaTtopHnas pabota 5 beprmana
«Jloka3zarenctBo (usuye-
CKOTO MEXaHU3Ma IpaBuiia
beprmanay»
3 | Arposkocuctemsl | JJabopatopnas pabota 6 Onpenenutb 1 CobuparoT ycTaHOBKY, pa- JlaTunK HUTpAT-UOHOB




«O11eHKa coAepKaHUs HUT-
paToOB B PaCT-HUSIX)»

coJepKaHue
HUTPATOB B
IIPOJIYKTaxX MUTAHUS

0oTaroT ¢ Aa-4yuKamu, oopa-
0aTbIBAIOT P-3yJIbTATHI OIBITA

buocdepa —
rIo0anpHas
9KOJIOTHYECKAs
cucreMa

Ypoxk No 5 «IlapaukoBbIi
3¢ ekt U rII0dansHOe
MOTEIUICHUE»

Jloka3arhb CBA3b
HapHU-KOBOTO
a¢dekra ¢
r7100aTbHBIM
NOTEIUICHUEM

Habnronaror ne-MoHCTalMOH-
HBIH OIIBIT, 3a-PUCOBBIBAIOT
CXEMY YCTaHOB-KHU, PUKCUPYIOT
XOJl ¥ pe3yJIbTa-Thl OIBITA.

Jlatunku Kucnopona,
pH daTtunk Tem-
reparypsl




