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PABOYAS IMPOI'PAMMA

no bBUOJIOI'UN
C HUCHOJIb30BAHHUEM PECYPCOB IIEHTPA «TOYKA POCTA» ECTECTBEHHO-
HAYYHOM U TEXHOJIOTMYECKOM HAIIPABJIEHHOCTEN

ean u 3axaum

* pean3alysi OCHOBHBIX 0011e00pa30BaTeIbHBIX IPOTPaMM MO y4eOHBIM IIpeMETaM
eCTCCTBeHHO-Hay‘-IHOI\/JI HaIpaBJICHHOCTH, B TOM YHUCJIC B paMKax BHGypO‘-IHOfI JCATCIIbHOCTHU
00yJaroImXxcs;

* pa3paboTKa U peau3alis pa3sHOyPOBHEBBIX JIOMOJHUTEILHBIX 00IIE00pa30BaTeIHLHBIX
InmporpamMmm GCTCCTBGHHO-HayLIHOI\/JI HAIpaBJICHHOCTH, a TAK)XKC UHBIX ITPOrpaMM, B TOM YHCJIC B
KaHUKYJIAPHBIN NIEPUOL;

¢ BOBJICUCHHUC YHAIIUXCA U NTEAArOTrHICCKHUX pa6OTHI/IKOB B MPOCKTHYIO ACATCIBbHOCTD,

* OpraHu3zalys BHEy4YeOHO! AESITeIbHOCTH B KAHUKYIISPHBIN MepHoI, pa3paboTKa U peann3anus
COOTBETCTBYIOIINX 00pa30BaTEIBHBIX IPOTPAMM, B TOM YHUCIIE JIJIS JJarepeil, OpraHn30BaHHBIX
o0pa3oBaTesIbHBIMH OPraHU3alusIMU B KaHUKYJISIPHBIN EPHOJ;

* IIOBBIIIICHUEC HpO(l)CCCI/IOHaJ'IBHOFO MacCTEpPCTBA NEAArOTHICCKUX pa6OTHI/IKOB OEHTpa,
peaM3yIONTUX OCHOBHBIC M JIOTIOJTHHUTEIbHBIC 00IIe00pa3oBaTelibHbIe MporpaMmbl. Co3anme
neHTpa «Touka pocTay mpenoiaraetT pa3BuTiHe 00pa3oBaTeILHON HHPPACTPYKTYPHI
00111600pa30BaTEIPHON OpPraHu3aIlii, B TOM YUCIIe OCHAIleHHEe 00111e00pa3oBaTeIbHON
OpraHu3aIuu:

* 000py0BaHNEM, CPEICTBAMU OOYyUYEHHS U BOCIIUTAHUS JJIsl U3y4eHus (B TOM YHUCIIe
AKCIIEPUMEHTAJILHOTO) TIPEAMETOB, KypCOB, AUCIUIUIMH (MOIYJIEH) €CTECTBEHHO -HAyIHOU
HaIpPaBJIEHHOCTH MPH peain3alllii OCHOBHBIX 0011e00pa30BaTeIbHbIX MIPOTrpamMM U
JOTIOTHUTEIBHBIX 00111€00pa30BaTEeIbHBIX TPOrPaMM, B TOM YHCIIE JJIsl PACHIUPEHHUS CO-
nepxaHus yaeOHbIX IpeaMeToB «Puznkay, «XuMusay», «buonorus»;

* 000pyZOBaHHEM, CPEJICTBAMU OOYUYCHHS U BOCIIUTAHUS AJIs1 peain3aliy MporpamMm
JOTIOTHUTEIHHOTO 00pa30BaHuUs €CTECTBEHHO-HAYYHOW HAIIPABIIEHHOCTEH;

* KOMITBIOTEPHBIM U UHBIM 000PY/I0BaHUEM.

Konuernuus coBpemeHHOro 006pa3oBaHusl MOpa3yMEBaET, YTO B y4€OHOM SKCIIEPUMEHTE
BEIIYLIYIO POJIb IOJKEH 3aHATh CAMOCTOATEIbHBIN UCCIIEAOBATEILCKUN YICHHUECKUN
skcriepuMeHT. COBpeMEeHHbIE SKCIIEpUMEHTAIbHBIE UCCIIeI0OBAHUS TI0 OHMOJIOTHH YK€ TPYIHO
MPeJICTaBUTh 0€3 MCIOIb30BaHMsI HE TOJBKO aHAJIOTOBBIX, HO ¥ IU(PPOBBIX H3MEPUTEIBHBIX
npubopos. B @enepansHom rocyaapcTBeHHOM oOpaszoBarenbHoM cTanaapte (PI'OC)
MIPOIKCAHO, YTO OJIHUM U3 YHUBEPCAIBbHBIX Y4EOHBIX NEHCTBUM, MPUOOPETaEMbIX yYaIIUMHUCS
JOJI’KHO CTaTh YMEHHE «IIPOBEICHHS OMBITOB, MPOCTHIX HIKCIIEPUMEHTAIbHBIX UCCIEI0BAHUM,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI C MCMOJIb30BAHUEM aHAIOTOBBIX U IIM(PPOBBIX
M3MEPUTENBHBIX TPU-00pOBY. YUeOHBINH SKCIIEPUMEHT MO OMOJIOTHH, MPOBOIUMBIN Ha
TpaaAuLIMOHHOM 000pyIOBaHUH, O6e3 MpuMeHeHHs TU(POBBIX Ta0OPATOPHIL, HE MOKET
MO3BOJIMTH B MOJIHOM Mepe PElINTh BCE 33/]aui B COBPEMEHHOH IIKOJIE. DTO CBA3aHO C PAJIOM
MIPUYUH:

* TPAIMIIMOHHOE MIKOJIFHOE 000PYA0BaHNE U3-32 OTPAHUYCHHUS TEXHUIECKIX BOZMOKHOCTEH He
MO3BOJISIET TPOBOJAUTH MHOTHE KOJTMUECTBEHHBIC UCCIIETOBAHNS;

* JUIMTETILHOCTD MPOBECHIS OMOJIOTHUECKUX UCCIIeIOBaHUI HE BCeTaa

* COTJIaCyeTCs C JUTUTENbHOCTHIO YIeOHBIX 3aHATU;



* BO3MOKHOCTB IMPOBEJICHUSI MHOTHX MCCIEIOBAHUN OTPaHUYUBACTCA TPEOOBAHUSMH TEXHUKU
6e3omacHocTu u jp. Lludposas madopaTopust MOTHOCTHIO MEHSET METOJIUKY U COJIEpKaHNE
HKCTIIEPUMEHTAIBHOM JIEATETLHOCTH 1 PEIIAET BBIICTIEpEeYHCIeHHbIe pooemsl. [lnpokuii
CIEKTP JaTYMKOB TO3BOJISIOT yJAIIUMCS 3HAKOMUTBCSI ¢ TapaMeTpaMu OHOJIOTUYECKOTO
AKCIEPUMEHTA HE TOJbKO Ha KAUECTBEHHOM, HO U Ha KOJM4YECTBEHHOM ypoBHeE. L{udposas
nabopaToOpHst MO3BOJISIET BECTH UINTEIbHBIN IKCTIEPUMEHT JIaXKe B OTCYTCTBUH
AKCIEPUMEHTATOPA, @ YACTOTA X U3MEPEHUH HEMOBIACTHA YEJIOBEUECKOMY BOCIIpUsITHIO. B
nporecce GOPMUPOBAHUS IKCIIEPUMEHTAIBHBIX YMEHHI YICHUK 00ydaeTcs MpeCTaBIIsATh
nHpopManno 00 UCCIETOBAaHUN B YETHIPEX BUIAX:
* B BepOaJIbHOM: ONUCHIBATh SKCIIEPUMEHT, CO3aBaTh CJIOBECHYIO MOJIENb 3KCIIEPUMEHTA,
(¢uKcHpoBaTh BHUMAHHUE HA U3MEPSIEMbIX BEIMYNHAX, TEPMUHOJIOTUH;
* B TAOJIMYHOM: 3aMOJIHATH TaOIMIIbI IAHHBIX, JIEXKALUX B OCHOBE IMOCTPOCHUS IpapUKOB (IIpU
3TOM y yYalIuXcs BO3HUKAET MEPBUYHOE NPECTABIEHUE O MacIITabax BEJIUYHH);
* B rpa)MuecKoOM: CTPOUTH Ipa@UKH MO TaOJIUYHBIM JAHHBIM, YTO Ja€T BO3ZMOKHOCTH Iepe-Xoa
K BBIJIBMOKEHHIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEK/y BEIMUMHAMU (TIPU 3TOM YUUTEIh
MOKa3bIBaeT MPEUMYIIECTBO B BU3yalIM3al[Mi 3aBUCUMOCTEH MeX/1y BeIMUYMHA-MU, HAaIJISITHOCTD
Y MHOTOMEPHOCTH); B BUJIE MATEMAaTUUYECKUX YpaBHEHUI: TaBaTh MATEMAaTUYECKOE OTIMCAaHNE
B3aMMOCBSI3U BEJIUYNH, MaTeMaTHYECKOe 0000IIeHIE.
* (popmMupoBaHuE UCCIEA0BATENBCKUX YMEHUN yJaLTUXCs, KOTOPBIE BBIPAYKAIOTCS B CJIECTYIOLIUX
NENCTBHUAX:

1. onipeaenenue MpooOIEMBI;
. IOCTAHOBKA UCCIIEI0BATENbCKON 3a1a4n
. IJIJAHUPOBAHUE PEIICHUS 3a/1a4H;
. IOCTPOEHUE MOJICIIEH;
. BBIIBIDKCHUE THIIOTES;
. OKCIIEPUMEHTAJIbHAS IPOBEPKA TUIIOTE3;

N N 0 AW

. @HAJIM3 IaHHBIX YKCIIEPUMEHTOB WJIM HAOJIOICHMUIA;
. hopmynupoBaHue BHIBOIOB.

o0

B ocHOBY 00pa3oBaTeibHOI MTPOTPaMMBI 3aJI0KEHO TIPUMEHEHUE IU(POBBIX JIAO0PATOPHIA.
Temaruka npeaIoKEHHBIX IKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OIBITOB, COOTBETCTBYET
CTPYKTypE MPUMEPHOI 00pa30BaTEIBHOM MPOTPaMMBI 10 OUOJIOTHH, COACPIKAHUIO
denepanbHOTO rocyrapcTBeHHOro oopazoBatensHoro cranaapra (GI'OC) ocHoBHOTO 00IIIEr0
o0OpazoBaHwUsI.

Ha 6a3e 1nientpa «Touka poctay oOecrieunBaeTcs peann3aius 00pa3oBaTeIbHbIX IPOrpaMM
€CTECTBEHHO-HAYYHOW U TEXHOJIOTHMYECKON HAIIPaBICHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUU
¢ TpeOOBaHUSIMU 3aKOHOIATEIILCTBA B chpepe 00pa3oBaHus U ¢ yIETOM PEKOMEHIANI
®denepanbHOro oneparopa yuebnoro npeamera «buonorus». O6pa3oBaTenpHas mporpamma
MO3BOJISIET HMHTETPUPOBATH pealn3yeMble 37€Ch MOAX0/IbI, CTPYKTYPY U COAEPIKaHHE MTPU
opranu3anuu ooydenus ouonoruu B S—11 kmaccax, BICTpOeH-HOM Ha 0aze Jr00ro u3
JOCTYIMHBIX yueOHO-MeToanueckux komriekcoB (YMK).Mcnons3oBanue 060pya0BaHus [IEHTPa
«Touka pocta» npu peanuzanuu aanHoi Ol mo3BossieT co3aaTh yCIOBUS:

* TSl pACIIMPEHUS COJEPIKAHUS MKOJIBHOTO OMOIOTHYECKOTO 00pa30BaHus;

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

* JUTSL pA3BUTHsI TUYHOCTH peOCHKA B Tporiecce 00yueHus: OMOJIOTHH, €T0 CIIOCOOHOCTEH,
(hopMHUpOBaHHMSI U YIOBIETBOPEHHSI COITUAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;



* U1 pabOTHI ¢ OJApEHHBIMH IIKOJIbHUKAMH, OPraHU3aIMH UX PA3BUTHUS B PA3IUYHBIX 00JACTAX
oOpa3oBaTenbHOU, TBOpUeCKOr AeaTenbHoCTU. I Ipumensist nndpoBeie 1a00paTopun Ha ypoKax
OMOJIOTHH, yJallluecsi CMOTYT BBITIOJIHUTH MHOYKECTBO J1a00OpAaTOPHBIX pabOT U HKCIIEPUMEHTOB
10 IPOrPaMMe OCHOBHOM IIKOJIBI.
buoJiorus pacrenmii:/[pixanue nucTbeB. Jpixanue kopHei. [loromnienye Boabl KOpHIMU
pacrenuii. KopueBoe naBnenue. Mcnapenue Boabl pacteHusIMU. PoTOCUHTE3. JpIXaHNE CEMSH.
VYcnoBus npopactanus ceMsH. Tensonto0uBbIe U X0I0J0CTOMKIE PACTEHMUSL.
3ooJorus: M3yueHre o JHOKJIETOYHBIX )KUBOTHBIX. V3ydeHNne BHEIIHErO CTPOEHHUS J105KIEBOTO
4yepBsi, HAOIIOICHHE 3a €T0 MEePEIBIKEHUEM U PEaKIIUSIMH Ha BHEIIHUE pa3apaxenus. M3yueHue
CTPOEHUS MOJUIIOCKOB T10 BJIa)KHBIM IpenapaTtam. M3ydenne MHOrooOpa3us 4WieHUCTOHOTHX 110
KoJuteKuusiM. M3ydeHnue cTpoeHus pbi0 1o BIaXHbIM IpenaparaM. M3yueHne cTpoeHus NTull.
N3ydeHue cTpoeHus: MIIEKOIUTAIOUIUX MO BJIAXKHBIM IpenaparaM. BoaHbIe JKMBOTHBIE.
TenokpoBHbBIE U XOJIOTHOKPOBHBIE )KUBOTHBIE
YenoBek u ero 310poBbe: M3yuenue kpooooOparnieHus. Peakius CCC Ha 103MpOBaHHYIO
Harpy3Ky. 3aBUCUMOCTb MEXIY Harpy3Kkoil 1 ypoBHEM 3HepreTuyeckoro oomena. ['azooomeH B
nérkux. Mexanusm aérounoro apixanus. Peakuus JIC Ha ¢pusnueckyro Harpy3ky. JKuzHeHnHas
€MKOCTb JIerKuX. BoraenuTenbHas, AbIxaTenbHast U TEPMOPETYASTOpHAs (QYHKIIHS KOXKH.
JleiictBue pepMeHTOB Ha cyOCcTpaT Ha IpuMepe KaTanassl. [Ipucrnoco0IeHHOCTh OPraHu3MOB K
cpene oouTaHusI.
OO6mas 6uoJiorus:/lelictBue epMeHTOB Ha cyOcTpaT Ha mpuMepe Karaiassl. Pasnoxkenue
H202. Bausinue pH cpenst Ha akTHBHOCTH (hepMeHTOB. DaKTOPHI, BIUSIONINE HA CKOPOCTh
nporiecca poTocuHTe3a. M3yueHne KIeTOK ¥ TKaHeH pacTeHU U dKUBOTHBIX HAa TOTOBBIX
MUKpOTpenaparax U ux onucanue. BoisiBnieHne U3MEHUNBOCTH Y OPTaHU3MOB. BrisBienue
MPUCTIOCOOICHUH y OPTaHU3MOB K cpezie 00uTaHus (Ha KOHKPETHBIX TpUMepax).

B o6pazoBarenbHoit mporpamme 9 kitacca npeacTaBieHbl CISAYIOIINE pa3/esbl:

1. Knerka

2. Pa3MHOKeHHNE U pa3BUTHE OPraHNU3MOB

3. OCHOBBI T€HETUKHU U CEJIEKLHUU

4. Bun

5. DKocUCTEMBI

buonoruueckoe HabIIOEHIE U SKCIIEPUMEHT MIPOBOIATCS B popMe 1abopaTopHbIX paboT
U JeMOHCTpalui. J[eMOHCTPAIIMOHHBIHN SKCIIEPUMEHT MPOBOIUTCS B CISAYIOUINX CIyYasiX: a)
MMEIoIIeecs B HATMYUH KOJMYECTBO MPUOOPOB U UGPOBHIX JATYNKOB HE MO3BOJISET
OpraHu30BaTh UHIMBUAYAIbHYIO, TAPHYIO WIH FPYIIOBYIO J1a00OpaTOpHYIO paboTy;0)
AKCIEPUMEHT UMEET HEOOJIBIIYIO MPOIOJKUTEILHOCTD U CI0KHOCTh M BXOJUT B CTPYKTYPY

ypokKa.

Oco0eHHOCTH coiepKaHMsl CTPYKTYPHBIX KOMIIOHEHTOB pado4eil MPOrpaMMbl 1O
Omnosiornm B 5—9 Kiaccax ¢ HCIOJIb30BaHHeM 000pynoBaHus neHTpa « Touka pocra»
IInanupyemsble pe3yjabTaThl 00y4eHHus no Kypcey «buosorus . 5—9 kaace» .
[IpenMeTHBIE pe3yapTaThl:
1) hbopmMupoBaHUE IIEHHOCTHOTO OTHOLIEHHS K KHBOM MPUPOJIE, K COOCTBEHHOMY
OpraHu3My; HOHHUMaHHUe POJIM OMOJIOTHU B POPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHON
KapTUHBI MUDA;



2) yMEHHE IPUMEHATh CUCTEMY OMOJIOTMYECKUX 3HAHUN: PACKPBIBATh CYIIIHOCTb KHUBOTO,
Ha3bIBaTh OTIUYHS )KMBOTO OT HEKUBOTO, IEPEUUCIIATH OCHOBHBIE 3aKOHOMEPHOCTH
opranu3anuu, QyHKIIMOHUPOBAHUS 00BEKTOB, SBJICHHIA, TPOIIECCOB KUBOU MPUPOJIHI,
3BOJIIOLIMOHHOTO Pa3BUTHS OPraHMYECKOTO MUPA B €70 €AMHCTBE C HEXKUBOU MPUPOJION;
c(hOPMHUPOBAHHOCTH MPEACTABICHUN O COBPEMEHHOM TEOPUH IBOJIIOIUU H OCHOBHBIX
CBUJIETEIHCTBAX IBOJIIOLINH;

3) BiageHre OCHOBAMHM NOHSATHIHOTO arllapaTta ¥ HayqHOTO sI3bIKa OMOJIOTHU:
WCIIOJIb30BAHUE U3YyYECHHBIX TEPMUHOB, MTOHATUHN, TEOPUI, 3aKOHOB U 3aKOHOMEPHOCTEHN IS
00BsICHEHUS HAOTIOTaeMbIX OHOJIOTHIECKIX OOBEKTOB, SIBJICHHUI U TIPOIIECCOB;

4) NOHUMaHHE CTIOCOOOB MOTYyUYEHUsT OMOJIOTHYECKUX 3HAHUHN; HAJTUYHE OIbITa
WCIIOJIb30BAHUSI METOJIOB OMOJIOTUH C €TI0 U3YYEHUS KUBBIX 00HEKTOB, OMOJIOTHYECKUX
SIBIICHUH U MPOIIECCOB: HAOII0ICHIE, ONTCAHNUE, IPOBECHUE HECIOKHBIX OMOJIOTHYECKUX
OTIBITOB U SKCIIEPUMEHTOB, B TOM YHCJIE C UCIIOJIb30BAHUEM aHAJIOTOBBIX U ITU(PPOBBIX TPUOOPOB
Y UHCTPYMEHTOB;

5) yMeHHe XapaKTepru30BaTh OCHOBHBIE TPYIIBI OPraHMU3MOB B CUCTEME OPTaHUYECKOTO
Mupa (B TOM YUCII€ BUPYCHI, OaKTepUHu, pacTeHusl, TPHUObI, )KUBOTHBIE): CTPOCHHUE, MPOIIECCHI
KU3ZHEACSITEIIbHOCTH, UX MPOUCXOXKICHHE, 3HAUCHHUE B TIPUPOJIC U KU3HH YEITOBEKA;

6) yMeHHe 00BSACHATH MOJIO’KEHUE YeI0BEeKa B CUCTEME OPTaHUYECKOTO0 MUpPA, €ro
MIPOUCXOKACHUE, CXOJCTBA M OTIUYHS YEJIOBEKA OT KUBOTHBIX, XapaKTePU30BaTh CTPOCHUE U
MPOLIECCHI KUZHEJESITEILHOCTH OpraHiu3Ma 4ejoBeKa, ero MpUCcIocoOIeHHOCTh K pa3InyHbIM
AKOJIOTUYECKUM (haKTOpam;

7) yMeHHe ONUChIBATh KIETKH, TKAaHHU, OpPraHbl, CHCTEMbI OPraHOB U XapaKTEpHU30BaTh
BaYKHEHIIME OMOJIOTHYECKHE MPOLIECCHl B OPraHU3Max pacTeHM, )KUBOTHBIX U YEJIOBEKa;

8) chopMUPOBAHHOCTD MPEACTABICHUI O B3aMMOCBSI3H HACJIEIOBAaHUS TOTOMCTBOM
MPU3HAKOB OT POJIUTENHCKUX (OPM C OpraHu3anreil KJIeTKH, HATMYUEeM B HEll XpOMOCOM Kak
HOCHTeJeH HacleCTBEHHON HHPOpMaIuK, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIEJOBAHUS
MIPU3HAKOB;

9) chopMUpOBaHHOCTH MpEACTABICHUIN 00 OCHOBHBIX (PAKTOpaX OKPYXKArOIIeH cpenbl, UX
POJIK B )KU3HEAEATEIHHOCTH U 3BOJIIOIUU OPraHU3MOB; IIPEICTaBIeHHE 00 aHTPOIIOTEHHOM
dakrope;

10) chopMHpPOBAHHOCTH MIPEACTABICHUI 00 SKOCUCTEMAaX U 3HAYCHUH OHOpa3HOO0pasusi; O
rJ100aTBbHBIX KOJOTUYECKUX MPOoOIeMax, CTOSIINX MEePE] YeIOBEYECTBOM U CIIOC00ax UX
MIPEOI0NICHUS;

11) ymenue pemars yueOHbIE 3aja41 OMOJIOTHUYECKOTO COJIEPKAaHUsS, B TOM YHCIIe
BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIE CBS3H, TPOBOJIUTH PACcU€Thl, A€TIaTh BBIBOJbI HA OCHOBAHHUH
MOJIy4YE€HHBIX Pe3yJIbTaTOB;

12) ymeHue co3iaBaTh U MPUMEHSThH CIIOBECHBIC U TpaduuecKue MOAETHU Al OObSICHEHUS
CTPOEHHS )KUBBIX CUCTEM, SIBICHUH U MPOLECCOB )KMBON MPUPOIBIL;

13) moHumMaHue BKJIa/la POCCUICKUX U 3apyOEeKHBIX YUEHBIX B Pa3BUTHE OMOIOTHYECKIX
HayK,

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

15) ymeHue miaHupoBaTth MOl PYKOBOJACTBOM HAaCTaBHHMKA U MTPOBOJUTH YUueOHOE
WCCIIeIOBAaHUE UITU TIPOCKTHYIO paboTy B 00JIaCTH OMOJIOTUH; C YIE€TOM HAMEUYEeHHOH 1eTu



¢dbopmynupoBath npoOiIeMy, TUIOTE3Y, CTABUTH 3a/1a4, BBIOMPATh aJIeKBaTHbIE METOIbI ISl KX
pemeHus, (GoOpMyITMPOBATh BBIBObI; ITYOIMYHO MPEACTABIATH MTOJIy4CHHbIE PE3yIbTaThI;

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

17) chopMUPOBAHHOCTH OCHOB YKOJIOTMYECKON IPAMOTHOCTH: OCO3HAHHE HEOOXO0IUMMOCTH
JEHCTBUI 10 COXpaHEHUIO0 OMopa3zHo00pa3us U OXpaHe MPUPOIHBIX SIKOCUCTEM, COXPAaHEHUIO U
YKPEIJIEHUIO 3/I0pPOBbs YEJIOBEKA; YMEHNUE BHIOMPATh 11€JIEBbIE YCTAHOBKU B CBOUX JICHCTBUSX U
MIOCTYIKaX 110 OTHOIIEHUIO K )KUBOU NMPUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIHUX

18) ymeHue ucronbp30BaTh MPHOOPETEHHBIC 3HAHUS U HABBIKH JJIS 370pOBOTO 00pasa
KHU3HU, COATAHCHPOBAHHOTO MUTAHUS U GPU3NIECKON aKTUBHOCTH; HETIPHSITHE BPEIHBIX
MIPUBBIYEK U 3aBUCHMOCTEH; YMEHHE MTPOTHUBOICHCTBOBATH JDKEHAYIHBIM MaHUIYIISLIUSAM B
00JacTu 310pOBb4;

19) oBnagenue nprueMaMu 0OKa3aHus NEPBOM MOMOIIM YEIOBEKY, BbIpAIIUBaAHUS
KYJIBTYPHBIX PACTEHUH U yXOJa 33 JJOMAITHUMH KUBOTHBIMHU.

IlnannpyemMsble pe3ybTarhl 00y4eHus o kypcey «buosorus . 10—11 kiaace»
OcBoenne yueOHOTO TIpeameTa «buosorus» Ha ypoBHE CpeHETo 0011ero oopa3oBaHus J0HKHO
o0ecrieunBaTh JOCTIDKEHHUE CIEIYIONINX MPEAMETHBIX, METAPEAMETHBIX U JINYHOCTHBIX
00pa3oBaTeNIbHBIX PE3yIbTATOB.

IIpeameTHbie pe3yabTaThl

[IpeameTHBIC pe3ynbTaThl 00YUEHUST OMOJIOTHH JTOJDKHBI 00€CTIeYnBaTh:

* (popmupoBaHuE IICHHOCTHOT'O OTHOIICHHUS K KUBOH MPUPOJIE, K COOCTBEHHOMY OpraHU3MY;
MMOHUMAaHKE POJIH OMOJIOTUH B (POPMHUPOBAHUH COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHHBI
MUpa;

* YMEHHE MPUMEHATH CUCTEMY OMOJIOTMYECKUX 3HAHU: PACKPBIBATh CYITHOCTD KHUBOTO,
Ha3bIBATh OTIUYUS KUBOTO OT HEKHUBOTO, MIEPEUUCIISATH OCHOBHBIE 3aKOHOMEPHOCTH
opranuszanuu, QyHKIUOHUPOBAHUS OOBEKTOB, SBJICHHI, POIIECCOB )KUBOW MTPUPO/IBI,
SBOJIIOIIMOHHOTO Pa3BUTHS OPraHMYECKOro MUPA B €r0 €MHCTBE C HEKUBOM IPUPOIOIL;

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

* BJIaJICHHE OCHOBAMH MOHSATHIHOTO anmapaTta U Hay4yHOTO s13bIKa OMOJIOTHU: HCIOJIb30BaHHE
W3YYE€HHBIX TEPMUHOB, IOHATUHN, TEOPHIA, 3aKOHOB 1 3aKOHOMEPHOCTEH 17151 OOBSICHEHUS
HaO0I0JTaeMbIX OUOIOTHYECKUX OOBEKTOB, SBIICHUIN U MTPOLIECCOB;

* IOHUMAaHHUE CIIOCOOOB MOTY4YEHUs OMOJOTHYECKUX 3HAHUN; HAIMYUE OIBITA UCIIOJIb30BAHUS
METO/I0B OMOJIOTHH C LENbI0 H3yYSHHUSI )KUBBIX 00BEKTOB, OMOJIOTUYECKUX SABICHUN U
MpoLIeCCOB: HAOIIOACHNE, OTIICAHNE, POBEACHNE HECIOKHBIX OMOJIOTUYECKUX OTIHITOB U
HKCTIIEPUMEHTOB, B TOM YHCJIE€ C MCIIOJIb30BAaHMEM aHAJIOTOBBIX U LIU(POBBIX MPUOOPOB U
UHCTPYMEHTOB;

* YMEHHUE XapaKTePHU30BaTh OCHOBHBIE I'PYIIIBI OPraHU3MOB B CUCTEME OPraHU4YeCcKOro Mupa(B
TOM YHCJIE€ BUPYChI, OAKTEPUHU, PACTEHHUS, TPUOBI, )KUBOTHBIE): CTPOEHUE, TPOLIECCHI
KHU3HEIEATENbHOCTH, UX TPOUCXOXKACHUE, 3HAYCHNE B IPUPOJIE U KU3HU YEIIOBEKa,

* yMeHHUE OOBACHATH MOJIOKEHUE YEeJIOBEKa B CUCTEME OPraHUYECKOTO MHUpa, €ro
MIPOUCXOKCHUE CXOJICTBA U OTIIMYUS YeJIOBEKa OT KUBOTHBIX, XapaKTepHU30BaTh CTPOCHUE U
MIPOLIECCHI KU3HEAEATENILHOCTH OpraHu3Ma 4eJlOBeKa, ero MpUCIocoOIeHHOCTh K Pa3InYHbIM
HKOJIOTHYECKUM (haKTOpaM;

* YMEHHUE HCII0JIb30BaTh IPHOOPETEHHbIE 3HAHUS M HABBIKH ISl 37J0pPOBOro 00pasa »KHU3HH,



cOaaHCHPOBAHHOTO MATAHUS U PU3NIECKON AKTUBHOCTH; HETPUSATUE BPETHBIX MPUBBIYCK
3aBHCUMOCTEH; yMEHHUE MIPOTHUBOICHCTBOBATH JUKEHAYYHBIM MAHUITYJISIIIUASAM B O0JIACTH
3/10pOBbBS;
* YMEHHUE OIUCHIBATH KIIETKH, TKAaHU, OPTaHbl, CHCTEMbI OPIaHOB M XapaKTepU30BaTh BAKHEHIIIHE
OMOJIOTUYECKHE TIPOIIECCH B OpPraHu3Max pacTeHUH, )KUBOTHBIX M YEJIOBEKa;
* ¢(hOpMUPOBAHHOCTH MPECTABICHUN O B3aMMOCBS3H HACJIEOBAHUS IOTOMCTBOM IPU3HAKOB OT
poaUTENbCKUX (DOPM C OpraHU3aIMeld KICTKH, HATMYHEM B HE XpOMOCOM KaK HOCUTEIEH
HaCJIeICTBEHHON MH(POpMAaLUH, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIEOBAHUS IIPU3HAKOB;
* c¢(hOpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX (PAKTOpax OKPYKAIOLIEH Cpe/Ibl, UX POJIH B
KHU3HEIEATSILHOCTH U SBOJIIOIIH OPTaHU3MOB; MPEICTaBIICHHE 00 aHTPOIIOTEHHOM (aKTOPE;
* cpOpMHUPOBAHHOCTH MIPEICTABIICHUM 00 IKOCUCTEMAaX U 3HAUCHUH 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 CBSI3H, IPOBOIUTH PACUYETHI, JAETIaTh BHIBOBI HA OCHOBAaHHUU
MOJTyYCHHBIX Pe3yJbTaTOB;
* YMEHHUE CO3/IaBaTh U PUMEHSThH CIIOBECHBIEC U TpaduIecKre MOJIENHN ISl OObSICHEHHS
CTPOEHUS JKUBBIX CUCTEM, SIBJICHUH ¥ MPOIIECCOB KUBOW TIPHUPO,IBI;
* MOHUMaHUE BKJIaJ]a POCCHICKUX U 3apYOCIKHBIX YUEHBIX B PA3BUTHE OMOJOTHYECKUX HAYK;
* BJIaJICHHE HaBbIKaMU pabOTHI ¢ MHPOpMaIeld OMOJOrHYeCKOro CoIepKaHus, IPEICTaB-
JIEHHOM B pa3Hoil (hopme (B BHAE TEKCTA, TAOTMYHBIX TAHHBIX, CXeM, Tpa(UKOB, AHArpamMM,
MOJIeNel, n300pakeHMi ), KpUTHIECKOTO aHalIn3a HHGOPMAIIMH U OLIEHKHU €€ JOCTOBEPHOCTH;
* YMEHHeE IJIaHUPOBATh MO PyKOBOJICTBOM HACTaBHUKA U MIPOBOAUTH yueOHOE UCCIIEIOBaHHE
WJTU TIPOCKTHYIO paboTy B 00acTu OMOJIOTHH; C Y4ETOM HAaMEYCHHOM 11eT (hOPMYITHPOBAThH
npo0ieMy, THIoTe3y, CTABUTh 3a/1a4M, BHIOMPATh a/IeKBAaTHBIE METObI I UX PELICHMUS,
(dbopMynupOBaTh BHIBOIBI; MyOJINYHO MPEACTABIATH MOTYYESHHbIE PE3YNbTaThI;
* YMEHHE UHTEIPUPOBATH OMOJIOTHYECKHE 3HAHUS CO 3HAHUSAMH JIPYTHX YYEOHBIX MTPEIMETOB;
* chopMUPOBAHHOCTH OCHOB HKOJIOTUYECKOM IPAMOTHOCTH: OCO3HAHUE HEOOXOAUMOCTH
JEUCTBUI 1O COXpaHEHUI0 OMOPa3HOOOPA3Us U OXpaHe MPUPOTHBIX IKOCUCTEM, COXPAHEHHIO U
YKPEIICHUIO 3/I0POBbS YEJIOBEKA; YMEHUE BHIOMPATh 11€JIEBbI€ YCTAHOBKU B CBOUX JICHCTBUSX U
MOCTYIKaX 110 OTHOIICHUIO K KUBOH MPUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX.
MeTtanpeaMeTHble pe3yabTaThl

YHuBepcanbpHble M03HABATENbHbBIE 1eHCTBUS ba3oBbIe Toruyeckue neicTBUs:
* BBISIBIIAATH U XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKN OUOJIOTUYECKUX OOBEKTOB (SBJICHHUI);
* YCTaHaBIIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIMN OUOIOTHYECKUX 0OBEKTOB,
OCHOBaHUS 1711 0000IIEHUS 1 CPAaBHEHUSI, KPUTEPHH IPOBOMMOTO aHATH3a;
* ¢ yu€TOM MPESI0KEHHON OMOIOTHYECKOM 3a/1a4H BBISBISATH 3aKOHOMEPHOCTU U TIPOTHUBOPEUHS
B paccMaTpuBaeMbIX akTax U HAOMIOJEHUSX; IPeAaraTb KpUTEPHUH IS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;
* BBIABIIATH ACPUIIMTH HHPOPMAIMH, TAHHBIX, HEOOXOJUMBIX JIJIsl PEIICHHsI TOCTaBICHHOM
3a/1a4u;
* BBISIBIIATH IPUYMHHO-CIICJICTBEHHBIE CBSI3H MPU H3yYCHUH OUOJIOTUYECKUX SBICHUHN U
MIPOLIECCOB; IeTaTh BHIBOBI C HCIIOIb30BAHUEM JIETYKTUBHBIX U MHAYKTHBHBIX YMO3aKIIOUCHHH,
YMO3aKTIOUYEeHUH TI0 aHATIOTUH, (POPMYIUPOBATH TUIIOTE3bI O B3aUMOCBSI3AX;
* CaMOCTOSITEIBHO BBIOUPATh cIIOCO0 perieHus: yueOHoM O1oIorn4eckoil 3a1aun (cpaBHUBATh
HECKOJIbKO BApHAHTOB peIlIeHUs], BBIOMpPaTh Hanbosee MoIXOAAIINHA ¢ Y4ETOM CaMOCTOSITEIBHO



BBIJICTICHHBIX KPUTEPHUECB).
Ba3oBble ncciieioBaTe/IbCKue AeHCTBUSA:
* HCIIOJIB30BaTh BOIPOCHI KaK MUCCIIEA0BATEIHCKUN HHCTPYMEHT TTO3HAHWS;
* (hopmynHpOBaTH BOMPOCH, PUKCUPYIOIIHE PA3pPbIB MEXKAY PEATBHBIM U JKeTIaTeIbHBIM
COCTOSTHUEM CHTYaIlluH, 00BEKTa, M CAMOCTOSATEIHHO YCTaHABIMBATH HCKOMOE U JIAHHOC,

(hopMHPOBATh TUTIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXICHUN U CYXICHHUHA TPYTHX,
apryMEHTHPOBATH CBOIO MO3UINIO, MHCHHCE,
* IPOBOJIUTH 110 CAMOCTOSITEIILHO COCTABJICHHOMY IUTAHY OIIBIT, HECJIOKHBINH OHOJIOTHUSCKUN
9KCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE 110 YCTAHOBIIEHUIO 0COOCHHOCTEHN OUOIOTHYECKOTO
00BeKTa U3YUCHUS, IPUIUHHO-CIICICTBEHHBIX CBS3EH U 3aBUCUMOCTEH OMOJIOTHIECKIX
00BEKTOB MEX]Ty COOO0M;
* OI[EHUBATH MPUMEHUMOCTD U JIOCTOBEPHOCTh WH(POPMAITUH, ITOTYICHHOH B X0J1¢
OMOJIOTMYECKOT0 UCCIIEIOBaHMS (IKCIIEPUMEHTA);
* CaMOCTOSATEIHHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3yJbTaTaM MPOBEIEHHOTO
HaOJTIOJICHUS, OTIBITA, UCCIICIOBAHNS, BIIAJCTh MHCTPYMEHTAMH OTICHKH JOCTOBEPHOCTH
MTOJTy4CHHBIX BBIBOJIOB M 0000IIIECHNUI;
* MPOTHO3UPOBATH BO3MOKHOE JTAIbHEHINIEE Pa3BUTHE OMOJOTHICCKHIX TIPOIECCOB U UX
MOCJICJICTBUS B AHAJIOTUIHBIX MJIM CXOJIHBIX CUTYAIUAX, & TAK)KE BBIJIBUTATH TIPEIITOJIOKECHUS 00
WX Pa3BUTHH B HOBBIX YCIIOBHSX M KOHTEKCTaX.
Patora ¢ undopmanmeii:
* MPUMEHSTH PA3JIMYHbIE METO/IbI, HHCTPYMEHTHI M 3aIIPOCHI TIPH IMOKUCKE B 0TOOpE
OMoJIOTHYECKOW NHPOPMAIIUY UITH JAHHBIX U3 HCTOYHUKOB C YIETOM MPEJIOKEHHON ydeOHOM
OMOJIOrMYECKOM 3a1a4H;
* BRIOMpaTh, aHATM3UPOBATh, CHCTEMAaTU3UPOBATh M HMHTEPIPETUPOBATH OMOJIOTUUECKYIO
WH(POPMAITUIO Pa3IMYHBIX BUIOB U (JOPM IIPEICTABIICHHUS;
* HAXOJHWTh CXOJHBIC ApPI'YMEHTHI (TIOATBEPIKAAFOIINE HIIH OIIPOBEPraloNIie OJHY U Ty Ke UCHO,
BEpPCHIO) B Pa3JIMUYHBIX HH(POPMAITMOHHBIX HCTOYHHUKAX
* CAaMOCTOATEIILHO BRIOUPATh ONTUMAIBHYIO (OPMY MpeICTaBICHUS HHPOPMAIHH 1
WJUTFOCTPUPOBATH peIIacMbIe 3314l HECJIOKHBIMH CXEMaMU, JUarpaMMaMu, HHOU Tpadukoi u
HUX KOMOMHALIUAMHU;
* OIICHUBATh HAAEKHOCTh OMOJIOTHYECKOW MH(POPMAITUU 110 KPUTEPHSIM, TPEITI0KEHHBIM
YUUTENEM UIH CPOPMYITHPOBAHHBIM CAMOCTOSTENBHO;
* 3(ppeKkTUBHO 3aITOMUHATH U CUCTEMATU3UPOBATh HH(POpMAIIHIO;
* OBJIQ/IETh CUCTEMO YHHUBEPCAIBbHBIX MTO3HABATEIbHBIX JEHCTBHI 00ecrieunBaeT
c(OpMUPOBAHHOCTh KOTHUTHUBHBIX HABBIKOB 00YUAIOIIUXCS.
YHuBepcajibHble KOMMYHUKATHBHBIE 1€ CTBUSA

O6menue:
* BOCIIPHHUMATH U (POPMYIUPOBATH CYXKICHUS, BBIPAXKATh IMOLIMU B TIPOIECCE BHITIOTHEHUS
MPAKTUYECKUX U TAaOOPaTOPHBIX paboT; BEIpaXaTh ce0sl (CBOIO TOUKY 3pEHHS) B YCTHBIX U
MMMCbMEHHBIX TEKCTAX;
* pacmo3HaBaTh HEBepOAIbHBIE CPEICTBA OOIIECHUS, TOHUMATh 3HAUEHHE COLIMATbHBIX 3HAKOB,
3HATH U PACIIO3HABATH MPEINOCHUTKN KOH(PIUKTHBIX CUTYaIUi ¥ cMST4aTh KOH(DIUKTHI, BECTH
MIEPETOBOPHI;
* IOHUMATh HAMEPEHUS IPYTUX, MPOSBIATH YBAKHUTEILHOE OTHOIIIEHUE K COOSCETHUKY U B
KOPPEKTHOH opMe GopMyIHpPOBaTH CBOM BO3PAKECHHUS,
* B X0JIe AMAJIOTa W/WIH JUCKYCCUU 3a7aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOi



OMOJIOTUYECKOM TEMBI U BBICKA3bIBaTh UJEH, HALlCJICHHBIC Ha pelIeHne OMOJOrHUECKON 3a7auil 1
noiiep)kanue 01aroxenaTeIbHOCTH OOLICHNUS;
* COIIOCTAaBJISATh CBOU CYXKIECHUS C CY’KACHUSAMU JIPYIUX YYaCTHUKOB JUasiora, 0OHapyK1UBaTh
pa3IM4Me U CXOACTBO MO3ULIN;
* MyOJIMYHO TPEACTABIATH PE3YJIBTAThl BBIIIOJHEHHOTO OMOJIOTHYECKOTO OTIBITA (IKCIIEPUMEHTA,
HCCIeI0BaHUs, IPOCKTA);
* CaMOCTOATEIbHO BbIOMpAaTh (JOpMAT BBICTYIUIEHHSI C YUETOM 33124 IPE3EHTALUN U
0COOEHHOCTEH ayJUTOPUU U B COOTBETCTBUU C HUM COCTABIISITh YCTHBIC U IIMCbMEHHBIE TEKCTHI C
HCI0JIb30BAHNEM WILTIOCTPATUBHBIX MaTEPHUAJIOB.

CoBMecTHasi 1eATEJILHOCTD (COTPYIHUYECTBO):
* IOHUMATh M UCTIOJIH30BATh MPEUMYIIECTBA KOMaHIHOW ¥ MHAUBHIYAIBHON paboThI IPH
pelieHnr KOHKPETHON OMOJIOTHYECKON TTPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh MPUMEHEHHS
IPYNIOBLIX (POPM B3aUMOIEHCTBUS IPU PELLIEHUU ITOCTaBICHHON yueOHO 3a1auu;
* IPUHUMATD 11€JIb COBMECTHOM JIEATEIIbHOCTH, KOJJIEKTUBHO CTPOUTDH JEHCTBUS 1O €€
JOCTHKEHHIO: PACIIPENEIATh POJIM, JOTOBapUBAThCs, 00CYK/1aTh IPOLIECC U PE3YIbTAT
COBMECTHOM pabOThI; yMETh 000011aTh MHEHUSI HECKOJIBKUX JIFOACH, MPOSIBIATh TOTOBHOCTh
PYKOBOJHUTH, BBITIOJNHATH MMOPYICHUS, TIOTYNHATHCS;
* IJITAHUPOBATh OPTAHU3ALINIO COBMECTHOU pabOTHI, ONPEAESATh CBOIO POJIb (C yUETOM
MPEANOYTEHUNM U BOBMOKHOCTEHN BCEX YIACTHHUKOB B3aUMOICUCTBUS ), PACTIPEACIIATH 3aa9H
MEXY YJIeHaMH KOMaH[Ibl, y4aCTBOBAaTh B IPYMIOBBIX (popmax paboThI (00CyXIeHUsI, 0OMEH
MHEHUSIMH, «MO3TOBbIE IITYPMbD» U UHBIE);
* BBIMIOJIHATH CBOIO YaCTh Pa0OTHI, TOCTUTaTh KAUECTBEHHOTO pe3ysibTaTa Mo CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPOBATH CBOM JEHCTBHUS C APYTMMU WICHAMH KOMaH/bI;
* OLIEHMBATh Ka4E€CTBO CBOETO BKJIa/la B OOIIMI MPOIYKT MO KPUTEPHUSAM, CAMOCTOSITEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS; CPABHUBATH PE3YJIbTaThl C UCXOAHON
3a/laueld U BKJIJ] KaKJI0TO YjieHa KOMaH/bl B JOCTI)KEHHE PEe3yIbTaTOB, pa3aeiisiTh chepy
OTBETCTBEHHOCTH U MPOSABIISITH TOTOBHOCTH K MPEIOCTABICHUIO OTUYETA Mepe]] TPYIIION;
* OBJIQJIETh CUCTEMON YHHUBEPCAIbHBIX KOMMYHUKATHUBHBIX JEHCTBUMN, KOTOpast 00ecriednBaeT
c(OpPMUPOBAHHOCTH COLUAIBHBIX HABBIKOB M SMOIIMOHAJILHOTO WHTEJIEKTa O0yYarOIINXCS.
YHuBepcaibHble peryJsiTUBHbIE 1eHCTBUSA

Camoopranuszanms:
* BBISIBJIATH IPOOJIEMBI [Tl PEIICHHUS B )KU3HEHHBIX M YU€OHBIX CUTYAIUSIX, UCIONb3YS
OMOJIOTHYECKHUEe 3HAHMUS,
* OPUEHTUPOBATHCS B PA3IMUHBIX MOIX0JaX MPUHATUS PEIICHUH (MHIUBUIYAIbHOE, IPUHATHE
pEelIeHUs B TPYIIe, IPUHITHE PELICHUN TPYIIIOif);
* CaMOCTOATEIBHO COCTABIISATH AITOPUTM PEIICHUS 3a/1aui (WM €r0 4acTh), BBIOUpaTh Cocod
pereHust yueOHOH OMOJIOrMUecKoi 3ajauu ¢ y4ETOM UMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEHN, apryMEHTHUPOBATh Mpe/jiaraéMble BAPUAHThI PEIICHUI;
* COCTABJISATH IJIaH JCHCTBUH (IIJIaH pean3alii HAMEYEHHOTO arOPUTMa PEIICHHUS),
KOPPEKTUPOBATh MPEATOKEHHBIN aNTOPUTM C YIETOM MOTYYSHHS] HOBBIX OMOJIOTHYECKUX
3HaHUH 00 N3yyaeMoM OHOJIOTHYECKOM 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 MPEABUAETh TPYAHOCTU, KOTOPbIE MOTYT BOBHUKHYTh MPU PELICHUN



y4eOHOM OMOJIOTUYECKON 3a]au, aAaTUPOBATh PEIICHUE K MEHSIOIIUMCS 00CTOSTEIHCTBAM;
* OOBSCHATH IPUYMHBI TOCTHKCHUS (HEOCTIKEHHS) PE3YJIbTATOB S TEIbHOCTH, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OMBITY, YMETh HAXOAUTh MO3UTUBHOE B MPOU3OIIEINICH CUTYAIIH;
* BHOCUTh KOPPEKTHUBHI B JICTEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, N3MEHHUBILIUXCS
CUTYal1ii, yCTAHOBJIEHHBIX OLIMOOK, BOHUKIINX TPYAHOCTEM;
* OLICHUBATh COOTBETCTBUE PE3yNbTaTa LEJIA U YCIOBHIM.
OMOIMOHATIbHBIA UHTEIIEKT:
* pa3nauyath, Ha3bIBaTh U YIPaBJISITh COOCTBEHHBIMU AMOLMSAMU U SMOLUSAMU IPYTHUX;
* BBISIBJIATh U AHAJIU3UPOBATH IPUUMHBI SMOILINIA;

* CTaBUTh ce0sl HA MECTO JPYroro 4ejoBeKa, IOHUMAaTh MOTHUBBI M HAMEPEHUS JIPYroro;
* PEryJIupoBaTh CIIOCOO BBIPAKEHUS SMOLIMH.
IIpunsTHe ceds1 M 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;
* OBJI3JIETh CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PETYIATUBHBIX JEHCTBUI, KOTOpas
obecnieunBaeT (pOpMHPOBAHHE CMBICIOBBIX YCTAHOBOK JIJMYHOCTH (BHYTPEHHSIS TIO3UIIHS
JUYHOCTH ), ¥ )KM3HEHHBIX HABBIKOB JINYHOCTH (YIpaBlieHUs: cOOO0M, CaMOAMCIUILIIUHBI,
YCTOWYMBOTO MOBECHUS).
JINYHOCTHBIE Pe3yJIbTAThI

IIaTpuoTnyeckoe BOCIUTAHHUE:
* IOHUMaHHUE LIEHHOCTH OMOJIOTUYECKON HAyKH, €€ POJIM B PA3BUTHH YEJIOBEUECKOTo O0IIecTBa,
OTHOIIIEHHE K OMOJIOTUH KaK BaKHOM COCTABISAIONIEH KYIbTYphl, TOPAOCTH 3@ BKJIAJ POCCUNCKUX
U COBETCKHUX YYEHBIX B pa3BUTHE MUPOBON OMOIOTHUECKON HAYKH.
I'paiknanckoe BocniuTanue:
* TOTOBHOCTbH K pa3HOOOPa3HON COBMECTHOM AESITEIHLHOCTH MPU BBIIOJHEHUH OMOJIOTHYECKIX
OIIBITOB, SKCIIEPUMEHTOB, UCCIIEIOBAHUN U MIPOEKTOB, CTPEMJIEHUE K B3AUMOIIOHUMAaHUIO U
B3aMMOITOMOIILIH.
JlyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:
* TOTOBHOCTb OLICHWBAaTh CBOE MOBEJICHUE U MTOCTYIIKH, a TAKXKE MOBEICHUE U MTOCTYIKH JAPYTHUX
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 JACSITEILHOCTA HA COBPEMEHHYIO CUCTEMY OMOJIOTHYECKUX HAYYHBIX
IpeJCTaBIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPO/IbI, B3aUMOCBS35X YeJIOBeKa ¢
MIPUPOJHON U COLMAIIBHON CPELIOH;
* pa3BUTHE HAyYHOH JIF0O03HATEIILHOCTH, HHTEpeca K OMOJI0rMYecKoi HayKe U
HCCIIEIOBATENIbCKON AEATEIbHOCTH;
* OBJIaICHUE OCHOBHBIMM HAaBBIKAMU UCCIIEIOBATEIbCKON IEATEIBHOCTH.
®opMupoBaHUe KYJIbTYPbI 310POBbS:
* OCO3HAHME LICHHOCTHU KU3HH; OTBETCTBEHHOE OTHOILICHUE K CBOEMY 3JI0POBBIO U YCTAaHOBKA HA
3JI0pOBBII 00pa3 KU3HU (310pOBOE MUTAHUE, COONIIOACHNE TUTHEHUYECKUX MTPABUJI,
cOanaHCUPOBAHHBIN PEXXUM 3aHATHH U OT/bIXa, peryisipHas GU3NUECcKasi aKTUBHOCTD);
* OCO3HaHHeE MOCIEICTBUI U HENPUATHE BPEIHBIX PUBbIUEK (YHOTpeOIeHne aKoToIs,



HapKOTHKOB, KypeHHE) M UHBIX (popM Bpena st PU3HUECKOTO U IICUXUYECKOTO 3/I0POBBS;

* 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 JKe
IIpaBa JIpyroro yejaoBeKa.

TpynoBoe BociuTanue:

* aKTUBHOE y4acTHE B PELICHUU MTPAKTUUECKUX 3a1a4 (B paMKaX CEMbH, LIKOJbI, TOPOJA,
Kpasi) OMOJIOrMYeCcKOM 1 SKOJIOTMUECKON HapaBICHHOCTH, UHTEPEC K MPAKTUYECKOMY
U3YYEHHUIO MPOoEeCCHii, CBA3aHHBIX C OMOJIOTHEN.

JKO0JIOTHYECKOe BOCIIUTAHHE:

* OpHEHTalUs Ha PUMEHEeHNe OMOJIOTHYECKUX 3HAHUM JUIs pelieHus 3a/1a4 B 00J1acTi
OKpY’Karolllel Cpe/ibl, IIaHUPOBAHUSI IOCTYNKOB U OLIEHKH UX BO3MOYKHBIX MOCIEICTBUN AJIst
OKpYKaroILen Cpeibl;

* MIOBBIILIEHUE YPOBHSI 3KOJIOTMUYECKOHN KYIbTYphl, OCO3HAHKE TJI00AIBLHOIO XapaKTepa 9Ko-
JIOTUYECKUX MPOoOJIeM U IyTel X peleHus; akTUBHOE HENPUATHE AeHCTBUN, TPUHOCSIIUX BPE]
OKpYKarollen cpene;

* TOTOBHOCTb K YYaCTHUIO B IPAKTUUYECKON JESTEIbHOCTH SKOJIOTMUECKOMN HAIPABICHHOCTH.
Ananranus 00y4aromerocs K u3MeHAIIUMCH YCJI0BUSAM COUMAJIBLHOM M MPUPOIHOM
cpeabl:

* OCBOCHHE 00YYaIOLIMMUCS COLMATIBLHOTO OIBITAa, HOPM U MPaBUJI 0OIIECTBEHHOTO MOBEACHUS 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 UJIEH, MOHSATHUS, TUTIOTE3bl O OMOJOTHYECKUX O0BEKTaX U SBICHUSIX, OCOZHAHUE
nepuIuTa COOCTBEHHBIX OMOJOTHYECKUX 3HAHUH, IJTAHUPOBAHUE CBOETO Pa3BUTHUS;

* YMEHHE ONEPUPOBATh OCHOBHBIMU MOHATUSAMU, TEPMUHAMU U MIPEACTABICHUSIMU B 00JIaCTH
KOHIIENIINY YCTOMYMBOTO PA3BUTHS;

* YMEHHE aHAJIU3UPOBATh U BBISBIISITH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U IKOHOMUKH;
OLICHUBAHUE CBOUX JICUCTBUM C YUETOM BIIMSHUS HA OKPYXKAIOLIYIO CPENY, JOCTUKEHHUS LIeJIeH U
MIPEOI0NICHUS BBI30BOB U BO3MOJKHBIX TTI00ATBHBIX MOCIEICTBUI;

* OCO3HAHME CTPECCOBOM CUTyallMu, OLIEHUBAHHUE MPOUCXOIAIIMX U3MEHEHUN U UX MOCIEACTBUM;
OLIEHUBAHUE CUTYALIMH CTPECCa, KOPPEKTUPOBAHUE TPUHUMAEMBIX PEIICHUIN U 1EHCTBUIA;

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

D opMBbI KOHTPOJIA

KoHTpomb pe3ynbTaToB 00y4eHUsI B COOTBETCTBHHM C JaHHON 00pazoBaTeNbHOM
IpOrpamMMoii MpoBOAUTCS B pOpME MMCbMEHHBIX U 3KCIIEPUMEHTANBHBIX padoT, IpeArnoIaraeTcs
[IPOBEACHUE IIPOMEXKYTOYHON U UTOIOBOM aTTECTALUH.

IIpome:xkyTouHas arrecranus

JI1s1 OCyIEeCTBIIEHHS IIPOMEXYTOYHOM aTTECTAllMK UCIIOJIb3YIOTCS KOHTPOIbHO-OLICHOYHBIE
MaTepHalibl, 0TOOP CoJlepKaHHUsI KOTOPBIX OPUEHTUPOBAH Ha MPOBEPKY YCBOEHUS CUCTEMBI
3HAaHUHM U yMEHUH — WHBApUAHTHOTO SJIpa COJIEpKaHUs AEUCTBYIOIIMNX 00pa30BaTEIbHOM
IIpOrpamMMmsbl 1o OMOJIOTHH JUIst 0011e00pa30BaTEIbHBIX OpraHu3annii. 3aaHus IPOMEKYTOUHON



ATTCCTAllMX BKIIIOYAKOT MaTCpral OCHOBHLIX pa3JICJIOB KypcCa OHOJIOTHH.

IMAKET OHEHOYHbIX MATEPUAJIOB 1 KPUTEPUU OLIEHWBAHU A 110

MMPEAMETY «BHOJIOT US»
KoHTpoJsibHbIe H3MepHUTeIbHbIEe MATEPUAJIbI

[Ipu opranu3zanuu TEKyLUIEro KOHTPOJIS YCIIEBAEMOCTH 00YJarOIUXCS CIIEAYET YUYUThIBATh
tpedoBanus PI'OC OO0 k cucreme OlEHKH JOCTIKCHHS IIaHupyeMbIX pe3yabraTtoB OOII,
KOTOpast IOJDKHA TPEyCMaTpUBAaTh UCTIOIB30BaHUE Pa3HOOOPa3HBIX METOI0B U (JOPM, B3AUMHO
JOTIOJTHSIFOIIMX JIPYT JIpyra (CTaHAapTU3UPOBAHHbIE MTMCbMEHHBIE U YCTHBIE paOOTHI, IPOEKTHI,
IIpaKTHYeCKHe U JabopaTopHble paboOThl, TBOPUECKHE pabOThI, CAMOAHAIN3 U CAMOOIICHKa,
HaOJIOZICHUE, UCTIBITAHUS ¥ HHOE).

Br100p yka3aHHBIX HUKE TUTIOB U TPUMEPOB KOHTPOJIBHBIX U3MEPUTEIIHbHBIX MaTEPHAIIOB
00yCIIOBJIEH MEAArornyeckoi 1 MeToIMYECKOM 11e1eco000pa3HOCThIO, C YIETOM MPEIMETHBIX
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.

[TepedyeHs OIEHOUHBIX MPOIIEAYP JOJDKEH OBITh ONTUMAIBHBIM M IOCTATOYHBIM JJIs
OTIpeIeTICHUS] YPOBHSI TOCTHXKCHUS 00 YJAIOIIMMUCS TTPEIMETHBIX M METAPEIMETHBIX
pe3ynbraToB. DuKcanys pe3yabTaTOB TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH 00Yy4atOIIuXCst
OCYIIIECTBJISIETCSI B COOTBETCTBUH C MIPUHATOM B 00pa30BaTebHOM OpraHu3alui CHCTEMOMN
OIICHUBAHMSL.

IIpensoxkeHHbIe TUNIBI M IPUMEPHI 3aJaHUIH:

* OPUEHTUPYIOT YYUTEJIS B TMana30He KOHTPOJIbHBIX U3MEPUTEIBHBIX MAaTEPUAIIOB IO KypCY,
MIOMOTalOT Pa3HOOOPa3UTh 3aJaHUs TPEHUPOBOYHOTO, KOHTPOJIBHOTO U IOTOJHUTEIBHOTO
MOJyJiel, Kak MHTEPaKTUBHOTO BHI€0-YPOKa, TaK U TPAJUIIMOHHOTO YpO-Ka B paMKaX KJIACCHO-
YPOUHOU CUCTEMBI;

* YUUTBHIBAIOT BO3MOKHOCTH YCBOCHHSI MaTepHalia, C TOUKHU 3peHus ero auddepeHunanuu ais
Pa3IMYHbIX KaTeropuil 00y4aromuxcsi, pa3HOro ypoBHS U3y4EHUS MPEMETa, BO3PACTHBIX
0COOEHHOCTEH MIIAAIINX IIKOJIbHUKOB, a TAKKE MOTUBALIMOHHOTO U IICUXO3MOIIMOHATIBHOTO
KOMIIOHEHTOB YPOKOB;

* MO3BOJISIIOT OTPabaThIBaTh HABBIKU, 3aKPEIUISITh MOTY4YEeHHbIE 3HAHUS U KOHTPOJIHPOBATh
pe3ynbTaThl 00Y4eHHs, KaK B X0/1e KaXKIOr0 YPOKa, TaK U B paMKax UTOTOBOTO YpOKa I10
Matepuany pazaena. Cnenududeckoi GopMoit KOHTPOJIS SBIsETCs paboTa ¢ MpudopaMu,
nabopaTtopHbIM 000pyI0BaHUEM, MOJEIAMU. OCHOBHAS 1LI€JIh 3TUX MPOBEPOUYHBIX PAbOT:
OTIpeieIeHUEYPOBHSI Pa3BUTHSI YMEHH IIKOJIBHUKOB paboTaTh ¢ 000PyI0BaHUEM U MPOBOIUTH
IKCMIEPUMEHTAJIbHBIEC UCCIIEIOBAHMS, IJIAHUPOBATh HAOIIOICHNE WIIH OTIBIT, BECTH
CaMOCTOSITENILHO MPAKTUYECKYIO0 paboTy.3alaHne MOXKET CUMTATHCS BHITIOJTHEHHBIM, €CITU
3aMMCaHHbII/BEIOPAHHBIN OTBET COBIAIAET C BEPHBIM OTBETOM. 3aJJaHUsSI MOTYT OIICHUBATHCA KaK
1 Gannom, Tak U OOJBIIUM KOJIMYECTBOM B 3aBUCUMOCTH OT YPOBHS CIIOKHOCTH 33/IaHUs, OT
KOJIMYECTBA BBEJICHHBIX/BHIOPAHHBIX OTBETOB, OT TUTIA 3aJaHHUS.

Hopwme! o1ieHOK 32 BCe BUIBI IPOBEPOUYHBIX paboT

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

* OTCYTCTBHUE OLITUOOK, KaK 10 TEKYIIEMY, TaK U TI0 IPEIbIIyIEeMYy YIeOHOMY MaTepuanty;

* He OoJiee OJJTHOTO HEeoUETA.



«4» — ypoBEHb BBITIOJHEHUS TPEOOBAHHI BhIIIE YAOBICTBOPUTEIHLHOTO:

* Hamnuue 2—3 omuOoK win 4—6 HeTOYETOB 10 TEKYIIEMY YIeOHOMY MaTepuay;

* He Ooniee 2 ommMOOK Ui 4 HETOYETOB IO MIPOHJICHHOMY MaTepHany;

* HCTIOJIb30BAHNE HEPAIIMOHAIBHBIX TPUEMOB pelleHHs y4eOHOM 3a1aun.

«3» — MOCTAaTOYHBII MHHUMAJBHBIA YPOBCHD BBIITOJIHCHUS TPEOOBAHMIA, TIPEIHIBISIEMBIX K
KOHKPETHOMH pabore:

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

* He Oosiee 3—35 ommOOK WM He 6oJiee 8§ HEIOYETOB IO MPOIICHHOMY yIeOHOMY MaTepHaly.
«2» — ypOBEHb BBITIOJHEHUS TPEOOBAHMIA HIXKE YAOBIETBOPUTEIBHOTO:

* Hannuue 6otiee 6 ommoOoK mwin 10 HETOYETOB 10 TEKYIIEMY MaTepHaIly;

* Oosiee 5 ommOOK MM 60Jee 8 HEIOUETOB 0 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 | oOyuaromuxcs Ha 000pyTI0BaHUS
i 4acOB | YPOKE/BHEYPOUHOM 3aHSATHHI

buonorus — Hayka o xuBom mupe (7 1)

1 | Metonsl usydyenust | Mcnonb3oBanue OOBACHATD 1 Ymenue pabortath ¢ MUKpOCKOII CBETOBOH,
MPUPOBI. YBEITUYUTEIBHBIX TPHOOPOB | Ha3HAUCHHUE nabopaTopHBIM 000pyI0BaHUEM, | ITU(POBOI
JlaGoparopHas IIPH U3y4EHUH 0OHEKTOB YBEITUYHUTEIIbHBIX YBEITUYHUTEIIbHBIMHA MPHUOOPaAMHU.
pabora 1 YKUBOUW ITPUPOJIBI. puOOPOB. N3y4aTth ycTpONCTBO
«3yuenue YBenuuutenbHbIe MpUOOphl: | Paznuuare pyunyto MHUKPOCKOTIa ¥ COOJII01aTh
yCTpoiicTBa JyTbl py4YHasi, IITaTUBHAS, U IITaTUBHYIO npasuiia paboThI C
YBEIIMYHUTEIbHBIX mukpockor. P. I'yk, A. Ban JyTbl, 3HATH MHKpOcKonoM. CpaBHUBATH
prudopoB» JleBenryk. YacTu BEJIMYUHY YBEJIMYEHHE JIYTIBI U

MHUKPOCKOTIA. MOJIy4aeMOT0 C UX Mukpockorna. [Tonydats HaBbIKH
Muxkponpenapar. [IpaBuna MOMOIUIBIO paboThl ¢ MUKPOCKOIIOM MU
pa-00ThI C MUKPOCKOIIOM. YBEJIUYEHUS. M3YYEHUU TOTOBBIX
MuKkpormnpenaparoB.CoomoaaTh
npaBuiia paboThl B KAOMHETE,
oOpareHus ¢ 1a00paToOpHbIM
000pyi0oBaHEM
Crtpoenue opranuszma (9 u)
2 | CtpoeHHe KIETKH. Crpoenue knetku. Tkanu. | BoiaBnare yactu 1 YmMmenue pabotath ¢ MuKpOCKOI CBETOBOM,

JlaGopaTopHas
paboTa 2.
«3HAKOMCTBO C

Kierounoe CTPOCHHUC
JKUBBIX OpPraHU3MOB.
Knerka. Yactu xieTku u

KJIETKHU Ha
pHCYHKax
y4eOHUKa,

1a00pPaTOPHBIM 000PYIOBaHHEM,
YBEJIUYUTENbHBIMU PUOOpaMH.
HabmronaTh 4acTu 1 OpraHouibl

uudposoit




KJIETKAMU PACTCHUII»

HNX HAa3HA4YCHUC.

XapaKTepH30BaTh
UX 3HAYECHUE.
CpaBHUBaThH
KUBOTHYIO U
PaCTHTEIHHYIO
KJIETKU, HAXOJUTh
YepThI KX CXOJICTBA
U pa3IIngusl.
Paznmuuare Tkann
JKHBOTHBIX U
pacteHuii Ha
pUCYHKAX
yueOHUKa,
XapaKTepH30BaTh
WX CTPOCHHE,
OOBSICHATE UX

KJIETKH Ha TOTOBBIX
MUKpOIpenapaTax moJ MajabiM 1
0OJIBIIMM YBEIMUEHUEM
MHUKPOCKOTIA ¥ ONICHIBATH HX.
Pasznuyath oTAeIbHBIE KIETKH,
BXOJISIIIIUE B COCTAB TKAHMU.
O6006maTe 1 GUKCHPOBATH
pe3yabTaThl HAOIOICHUH,
nenarh BeIBOALL. COOMI0aaTh
npaBuiia paboThl B KAOUHETE
O6uosnoruu, ooparieHus ¢
1a00paToOpHBIM 000pYI0OBAaHUEM

(GyHKIUH.
XUMHUYECKHUI COCTaB XUMHUYECKHUH COCTaB Pa3znnuath HabGmronats neMoHCTpanuo
KJIETKH. KIETKA. XUMHYECKHUE HEOPraHUYECKUE U OTIBITOB YUUTEJIEM,
BEILECTBA KIIETKH. OpraHUYeCcKHe aHAJM3UPOBATH UX PE3YJIbTATHI,

Heopranunueckue
BEIECTBA KIETKH, UX
3HAYEHUE IS KIETKH U
opraHusma.
Opranuyeckue BellecTBa
KJIETKU, UX 3HAUYCHUE TS
KU3ZHU

OpraHu3Ma M KJIETKH

BEILECTBA KJIETKH,
MUHEPAITBHBIC CO-
71, OOBICHATE HX
3HAYECHHE IS
OpraHu3Ma.

JIeTIaTh BHIBOJIBL. AHAJM3UPOBATh
NPEJICTAaBJICHHYIO Ha PUCYHKaX
ydeOHHUKa HH(HOPMAITHIO O
pe3yibTaTax ormbITa, padoTas B
nape YMeHue padboTath ¢
1a60paTOPHBIM 000PYI0BAHUEM




MHoroo06pasue KUBbIX Opranu3mMoB (15 )

Crpoenue u
KHU3HECATCIBHOCTD
OakTepuil. 3HaUCHHE
OakTepuii B IpUpOIe
Y J)KU3HH YeJIOBEKa

bakrepuu: ctpoenue n
KU3HEJESITeNbHOCTb. bakT
€pUU — IPUMUTHBHbIE
OJIHOKJIETOYHbIE
opranusmsl. CTpoeHue
OakTepuil. PasMHOXKeHuUe.
OaxkTepuil AeIeHuEeM
KJIETKM HaaBoe. bakrepun
KakK camasl JpEeBHsIS
rpyIa OpraHu3MoB.
[Tpoueccsr
KU3ZHEJESTeIbHOCTH
Oaxtepwuii. [lorsiTue 00
aBTOTpOdax u
rerepoTpodax,
MIPOKapUOTaxX U
JyKapuoTax

XapakTepu3oBaTh
0COOEHHOCTH
CTpoeHus OaKTepuil.

2

OnuceiBaTh pa3HOOOpa3HbIE
(dbopmbl GaKkTepUATBHBIX KIETOK
Ha PUCYHKE
yueOHuKa.Pa3nuuaTe MoHATHS:
«@BTOTPO(DEI», «TeTEPOTPOPB»,
«IIPOKAPUOTHI», «IYKapHUOTHD».
XapakTepu3oBaTh MPOLIECCHI
KHU3HEIEATEIILHOCTH OaKTepuu
Kak nmpokapuoT. CpaBHUBATH U
OIIEHUBATH POJIb OaAKTEePHUii-
aBTOTPO(OB U OaKTepUii-
reTepoTpodoB B IPUPO/IE.
YMenne paboTath ¢
1ab0paTOpPHBIM 000PYIOBaHHUEM,
YBEJIMYUTENbHBIMU MPUOOpaMH.

PaccmarpuBanue
OaKkTepHil Ha TOTOBBIX
MUKpOIpernaparax ¢
UCTIOJIb30BaHUEM
MHUKPOCKOTIA.




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

Pacrenus.lIpeacraBnenne
o mope. OTunTEeNTHEHOE
CBOWCTBO PacTCHUM.
Xnopodwn. 3HaueHHe
¢dorocunresa. CpaBHEHHE
KJIETOK PaCTEHUN U
OaxTepuil. Jlenenue
LIapCTBa PaCTEHUI Ha
IPYIIIbI: BOJOPOCIH,
IIBETKOBBIC
(OKpBITOCEMEHHBIE),
rOJIOCEMEHHBIE, MXH,
TUTAYHBI, XBOIIIH,
nanopoTHUKU. CTpoeHue
pactenuii. Kopens un
no6er. Crnoesutie
Bojiopocieil. OCHOBHbIE
paznuuus
MOKPBITOCEMEHHBIX U
TFOJIOCEMEHHBIX PACTEHUM.
Ponb IBETKOBBIX
pacTeHui B JKU3HU
YeloBeKa

XapakTepu3oBaTh
TJIaBHBIC IPU3HAKU
pacTeHui.

Paznnuath yacTu LIBETKOBOTO
pacTeHus Ha pUCyHKe y4eOHHKa,
BBIJIBUT'aTh TPEITIOJIOKEHUS 00
ux pyaknusax.CpaBHUBATH
LIBETKOBBIE U TOJIOCEMEHHBIE
pacTeHMsl, XapaKTepU30BaTh UX
CXOJICTBO U Pa3IUyusl.
XapakTepu3oBaTh MXH,
NANOPOTHUKH, XBOIIH, IJIAYHBI
KaK CIIOPOBbIE pacTEHUS,
OTIPENENATh TEPMHUH
«criopa».BeISBIATH Ha pUCYHKE
yueOHHMKa pa3Inyus MEXTY
pPacTeHUSIMH pa3HBIX
CUCTEMAaTHUYECKUX TPYIII.
ComnocraBisATh CBOWCTBA
pacTUTEIbHON U OaKTepuanbHON
KJIETOK, JI€aTh BBIBOJIBI.
XapakTepru30BaTh 3HAYCHHUE
pacTeHui pa3HbIX
CUCTEeMaTUYECKUX IPYIH B
KU3HM 4EJI0BEKa. Y MEHHE
paboTath ¢ 1a00paTOPHBIM
000pyI0BaHUEM,
YBEJIIMYUTEIbHBIMU PUOOpaMH.

OOHapyxeHue
XJIOPOILIIACTOB B
KJIETKaX PaCTCHUH C
UCTIOJIb30BaHUEM
uudpoBoro
MHUKPOCKOTIA.
DNeKTPOHHbIE
TAOJHIIBI ¥ TIJTaKATHI.




Bopopocnu, nx OO6mas xapaktepuctuka. | M3y4uTh cTpocHHE Mukpockon
MHOT000pa3ue B CrpoeHue, pa3sMHOXKEHUE | U PAa3MHOKEHUE Bbiaensats u onuchBaTh U (poBOH,
IIpUpoie BOJIOpOCIEN. BOJIOpOCIIEH CYLIECTBEHHbIE ITPU3HAKU MUKpOIIpEnaparsl.
PaznoobOpaszue BOJIOpOCIel. XapaKTepHU30BaTh (OnHoKIEeTOYHAS
BoJiopociueil. OTaensl: IJIaBHBIE YEPTBHI, JIeXKAIUe B BOJIOPOCIIb —
3enénnle, Kpacheie, OCHOBE CUCTEMaTUKU XJIAMHUJIOMOHA/IQ)
Bbypsie Bonopocu. BoJopocinelt. Pacnio3nasarts
3HaueHue BOJIOPOCIIEH B BOJIOPOCJIHM Ha PUCYHKAX,
npupoje. Mcrnonb3zoBanue repOapHbIX
BOJIOPOCIIEN YETOBEKOM Mmatepuanax.CpaBHUBATh
BOJIOPOCIIHN C Ha3€MHBIMU
PacTeHMSIMH M HaXOJUTh 001I1e
npusHaku. OOBACHATH MPOLECCH
Pa3MHOXKEHHUS y OJTHOKIIETOYHBIX
Y MHOTOKJIETOYHBIX BOJOPOCIEH.
Ucnonb3oBarh
MH(OPMALIMOHHBIE PECYPCHI IS
IIOATOTOBKU COOOIIEHUS O
3HAYEHUHU BOJIOPOCIIEH B
MPUPOJIE U )KU3HH YeIOBEKa
Mxu. Obmas MoxoBuIHbIE, N3yuuth cTpoeHue CpaBHUBATH NpeECTaBUTEIECH Mukpockon
XapaKTepUCTHKA U XapaKTepHbIE YEPTHI U pa3MHOXEHUE pa3IMYHBIX TPYII pacTeHUN 1 dpoBoH,
3HaYEHUE ctpoenus. Kmaccer: MXOB oTnena, 1enaTh MUKpOTpEenaparhl.
[Teu€éHouHMKH U BbIBOIbl. Ha3biBaTh (Caraym —

JlucrocrebenbHbIE, UX
OTIIMYUTEIILHBIC YEPTHI.
Pa3mHuoxenue (6ecrionoe
U TI0JIOBOEC) U Pa3BUTHE
MOXOBH/JIHBIX.
MoxoBuIHbBIE KaK
CIIOPOBBIEC PACTECHUS.

CYILIECTBEHHbBIE PU3HAKU MXOB.
PacrniosnaBath npeacraBurenei
MOXOBH/IHBIX Ha PUCYHKAX,
repOapHbIX MaTepuaiax, KUBBIX
00bekTax. BeIiensaTh Mpu3HaKu
MIPUHAIIEKHOCTH MOXOBUIHBIX
K BBICIIUM CIIOPOBBIM

KJIETOYHOE CTPOCHUE)




3HavYeHHE MXOB B
MIPUPOJIC U KU3HU
YeJoBeKa.
JlaboparopHas padota 4.
«3y4eHne BHELIHETO
CTPOCHUST MOXOBHTHBIX
pacTeHuin»

pacTeHusIM. XapakTepu3oBaTh
IIPOLIECCHI PA3MHOKEHUS U
Pa3BUTH MOXOBHIHBIX, UX
0COOEHHOCTH. Y CTaHABJIMBATh
B3aMMOCBSI3b CTPOCHHS MXOB U
YX BO3JCHCTBUS HA CPEAY
oburanus. CpaBHUBATh BHEILIHEE
CTPOEHUE 3EJTEHOTO MXa
(KyKyLIKHHA JIbHA) U O6eJI0ro Mxa
(carayma), orMedaTh X
CXOJCTBO U

paszinunsa. GUKCUPOBATH
pEe3yAbTATHI HCCIIETOBAHUMN.
CoOmroaTh ipaBuia paboTHl B
kaOuHeTe, 0OpaleHus ¢
71a00pPaTOPHBIM 000PYIOBAaHUEM

['pube1. Obmas
XapaKTePUCTHKA.
Mmuoroo6pasue
rpuooB.

Mmuoroo6pasue u
3Ha4YCHHE TPHOOB.
CrpoeHne NUISIIOYHbIX
rpu6oB. [1necHeBbie
rpuOBl, UX UCMOJIb30BaHUE
B 3/IpaBOOXpaHEHUU
(aHTHOMOTHK
TICHUIIWILIINH ).
OpaHOKIIeTOUHBIE TPUOBI
— npoxoku. Mx
HCII0JIb30BaHUE B
XJIeOOTICYCHUHU U
MMMBOBAPEHUH.
CwenoOHbIe U SAOBUTHIE
rpu6sl. [IpaBuna cobopa u
yrnotpebiaeHus TpudoB B
nunty. [lapasutnyeckue

XapakTepu3oBaTh
CTpoeHue
HUIATIOYHBIX
rpuooB.

[Tonmpaznenars NUISIIOYHbIE
rpuObl Ha TUTACTUHYATHIE H
TpyO4arbie. OnMCHIBATH
CTPOCHHE TIECHEBBIX TPHOOB I10
pPUCYHKY yueOHHMKA.OOBSICHATH
TEPMUHBI «aHTHOUOTHK» H
«TeHUIMUTAHY. Pacio3HaBaTh
CheOOHBIE U SAOBUTHIC TPHOBI
Ha TabJIUIaX ¥ PUCYHKAX
y4eOHUKa. Y4acTBOBATh B
COBMECTHOM OOCYKJICHUU
npaBuiI cOOpa U UCIIOJIb30BaHUS
rpu0oB.O0BACHATH 3HAYCHHE
IpuOOB /IS YeI0BEKa U IS
HPUPOIBI

I'oToBUTH
MHUKpOIpenapar
KYJIbTYpbI

npoxoxen. U3yuatpb
TIJIECHEBBIE TPUOBI MO
MHKPOCKOTIOM TIPH
MaJIOM yBEJIMYEHUHU Ha
FOTOBBIX
n\MUKpoIpenaparax.
DJIEKTPOHHBIE
TaOJIMIIBI U IJIAKaThI.




rpu6bl. Posb rpu6oB B
MPUPOJIE U )KU3HU
4eJI0BeKa




Bsenenue — 1u.

P. 1. OcobGennoctu crpoenus L{BeTkoBbIX pacTeHuit — 13 u.

TemaTuueckoe mIaHUpoBaHUE B 6 Kilacce

P.2. — XKusHeneqareabHOCTh pacCTUTENBHOTO Opranu3ma — 9 u.
P. 3. Knaccugukanus 1BeTKOBBIX pacTeHUN — 7 4.
P.4. Pactenus u okpyxatomas cpefa — 4 d.

Ne | Tema Conepxanne [leneBas yctanoBka | Konmnu | OCHOBHBIE BHJIBI I€ATEIIBHOCTH HUcnonp3oBanue
1/ ypoka €CTBO | oOydaromuxcs Ha 000pyI0BaHUS
i 4acoB | YPOKE/BHEYPOUHOM 3aHSATHHI
OCcoOEHHOCTH CTPOCHHS IIBETKOBBIX PACTCHUM
1 | Cewms, ero Cems kak oprad Crpoenue cemenu: | 1 OOBACHATH POJIb CEMSIH B Pa6ota «Ctpoenue
CTpOEHHE U Pa3MHOKEHHS KOXYpa, 3apO/IbIIIL, npupojie. XapakTepu3oBaTh CEeMEHU
3HaYEHUE pacTenuii.3HaueHUEe CEMSH B | SHJOCIIEPM, GbyHKIMM YacTeil CeMEeHHU. dbacomm»lludponas
MIPUPOJIE U )KU3HU YeJIOBEeKa | CeMSJI0JIH. OnuceIBaTh CTpOEHUE 3apObilia | JIabopaTopust 1o
Jlaboparopnas paborta 1 Crpoenue pacTteHus. Y cTaHaBIMBATh AKOJIOTHH (JaTYUK
«Ctpoenue cemenu (a- 3apo/blia CXOJCTBO MPOPOCTKA C OCBEILIEHHOCTH,
COJIN» pacTeHus. 3apoapliieM ceMeHu.OnuChIBaTh | BIAKHOCTH U
JIBynonbHbIE U CTa/Iuy IPOPACTAHUS CEMSH. TEMIIEPATYpPHI).
OJIHOJIOJIbHBIE BbISBIATE OTIUYHUTETILHBIC DJIEeKTPOHHbBIE
pacTeHus. MPU3HAKU CEMSH JIBYIOJIbHBIX U | TAOJIHIIBI U TJIAKATHI.
[Ipopactanue OJIHOIOJIbHBIX PACTCHHI.

CCMsIH.

Hcnonw3oBaTth




UH(POPMALIMOHHBIE PECYPCHI IS
MOJTOTOBKH COOOIICHHUS O POJIU
CeMsIH B KH3HH
yenoseka.[IpoBoauts
HaOroeHus1, pUKCUpPOBaTh UX
pe3yaBTATHI BO BpEMs
BBITIOJTHEHH S JTA0OPATOPHOM
pabotel.Cobnroate npaBuiia
paboTel B KabuHeTe, 0OpaleHus
¢ J1abopaTOpPHBIM
00opyroBaHNEeM YMEHHUE
paboTaTh ¢ 1a60paTOPHBIM
000pyI0BaHUEM,
YBEIUYUTEIHBIMHA TPUOOPAMHU

VYcnosusa
MPOpaCcTaHUs
CEMSH

3Ha4eHMe BOJBI M BO3yXa
JUTSI TIPOPacTaHUs CEMSIH.
3arnacHble MUTATEIbHbIC
BEILIECTBA CEMEHU.
TemnepaTtypHbie

YCIIOBHSI IPOPACTaHUs
ceMsiH. Pons cBeta. Cpoku
IIOCEBA CEMSIH

N3yuuth posb
3anacHbIX
MMUTATEITbHBIX
BEILECTB CEMEHH.
TemnepaTtypHblie
YCIIOBHS
IIPOpacTaHus
ceMsiH. Ponb cBeTa

XapakTepru30BaTh POk BOJbI U
BO3/IyXa B IPOpacTaHUU
ceMsH.OOBSACHITH 3HaYEHUE
3aMacHbIX TUTATEeIbHbIX
BELIECTB B POPACTaHUU
ceMsiH.OOBACHATh 3aBUCUMOCTD
MPOPACTaHUSI CEMSIH OT
TEeMIIEPaTypPHBIX
ycioBuid. I Iporuo3upoBaTts cpoku

PabGoTa

«YcrnoBus
MIPOPACTAHMSI CEMSTH.
3HauyeHue BOILI U
BO3/IyXa IS
MPOpacTaHUs
cemsH.[ludpoas
nmaboparopusi o
9KOJIOTHH (AaTYHK

1I0CEBa CEMSIH OTCITbHBIX OCBEIICHHOCTH,
KyJbTYyp. YMeHue paboTarth ¢ BJIQKHOCTH H
1a00paTOPHBIM 000PYIOBAHUEM, | TEMIIEPATYPHI).
YBEIUYUTEIIbHBIMUA IPUOOPAMHU.
Kopens, ero TuIbI KOPHEBBIX CHCTEM N3yuuTh BHENIHEE U PaznuuaTh 1 onpenenats THIbl | MHKpPOCKOII
CTpOEHHE U pactenuii. CTpoeHHEe KOPHSL | BHYTpEHHEE KOPHEBBIX CHUCTEM Ha PUCYHKaX, | IUPPOBOH,
3Ha4YCHUE. — 30HBI KOPHS: KOHYC CTPOCHHE KOPHS repOapHbBIX IK3EMILIAPAX, MUKpPOIpenapaThl.
KopHeBsrii HapacTaHus, BCAaChIBAHMUS, HaATypaJlbHbIX DJIEeKTPOHHbBIE
CUCTEMBI. MIPOBENICHUS, ICTICHUS, obwvekTax.Ha3piBaTh yactu TaONUIIBI U TIJIaKaTHI.

pocrta. Poct kopHs,

KOpHH.YCTaHaBHI/IBaTLBSaI/IMOCB




TEOTPOIH3M.
BunousmeHnenns KopHe.
3HaueHue KOpHEHN B
IpHUpOJIC.

JlaboparopHas padota 2.
«CTpoeHue KOpHs mpo-
pocTKa»

S3b CTPOCHHS U (QYHKIUI yacTen
KOpHS.OOBSACHATH 0COOCHHOCTH
pocta KopHs. [IpoBoauTs
HaOIIOACHUS 32 U3MEHECHUSIMU B
BEPXYIIECYHON YaCTU KOPHS B
MepuoJI pocta. XapakTepu3oBaTh
3HaYCHHUE BUIOU3MEHEHHBIX
KOpHEH I
pacrenunii.[IpoBoauTh
HAOIOCHUS U PUKCUPOBATH UX
PE3yABTATHI BO BpEMs
BBITIOJTHEHHMS JTA0OPATOPHOM
paboTtel. CoOmroaaTh mpaBuia
paboThl B kKaOuHeTe, 0OpalleHus
¢ J1abopaTOpPHBIM
00opyoBaHrEeM Y MEHHE
paboTath ¢ 1a00pPaTOPHBIM
000pyI0BaHUEM,
YBEJIMYUTEIbHBIMU PUOOpaMH.

Jluct, ero
CTPOCHHE U
3HAUYCHUE.

Jlucrt, ero ctpoenue u
3HaueHue BHemnee
CTpOEHHE JIUCTA.
Buytpennee ctpoenue
nucTa. TUIBI KUIKOBAHUS
nmucTtheB. CTpoeHue u
(GYHKIMH YCTHUIL. 3HAUCHUE
JUCTA JUTsl PACTCHHUS:
(boTOCUHTE3, HCTIapeHHE,
razoo6meH. Jlucronan, ero
POJIb B ’KU3HU PACTCHHUSI.
Bunonszmenenus i1m-cTheB

N3yuuth BHENIHEE U
BHYTpEHHEE
CTpOEHUE JIUCTA.

OnpenensaTh 4acTH JIMCTa HA
repOapHBIX FK3EMIUIIPAX,
pucyHKax.Pa3nnuarh nmpocTeie u
CJIOKHBIC JIUCTBSI.
XapakTepu3oBaTh BHYTPEHHEE
CTPOCHHUE JIUCTA, €r0 YaCTH
YcraHaBIMBaTh B3aUMOCBSI3b
CTpOCHHUS U (PYHKITHIA

nucra. XapakTepu3oBaTh
BUJIOU3MEHEHHSI JIUCTHEB
pacteHuitY MeHHe paboTath C
1ab0pPaTOPHBIM 000PYIOBaAHHEM,
YBEJIUYUTENbHBIMU PUOOpaMH.

DJIEKTPOHHBIE
TaOJIMLBI U [IJIAKaTHI.
Hudposoii naTank
KOHLIEHTPALIMH UOHOB,
AIIEKTPOJI HUTPAT-
aHMOHOB, DJIEKTPO/T
CpaBHEHHSI.




Crebenb, ero Crebenb, ero cTpoeHue u W3yuuts BHEmHEE | 7 OnucelBaTh BHELIHEE CTPOEHUE | MUKpOCKoOI
CTPOEHUE U 3HAYEHUE CTpOCHHUE CTeOIsI. cTe0J1s1, IPUBOJUTH IPUMEPHI U ppOBOI,
3HAa4YCHUE JIaGopatopHnas pabdorta 3. Tums! crebmneii. Pa3IMYHBIX THUIIOB CTEOIIEH. MUKPOIPENapaThl.
«BHeuHee ctpoeHue Bnyrpennee HaspiBaTh BHYTpEHHME YacTH «Cre0enb
KOPHEBHIIA, KITyOHS, CTpOEeHHE CcTeOIs. cTe0Is pacTeHUI U UX OJIHOJIOJIbHBIX U
JYKOBHIIBI» OyHKIUN cTEOIS. ¢ynkuun.OnpenensaTh JIBYJIOJIbHBIX
Bunounsmenenus BUJIOM3MEHEHUS HAJ[3EMHBIX U pacTeHuiD»
cTedns y [10/13€MHBIX [T0OErOB Ha ONEeKTPOHHBIE
HAaJ3€MHBIX U pUCYHKaX, poTorpadusx, TaOJULBI U MJIaKaTh
M10/I3€MHBIX HaTypaJibHbIX 00bekTax.M3yyarsb
100O€eroB. U ONHUCHIBATh CTPOECHUE
M10/1I3€MHBIX IT0OETOB, OTMEYAThH
ux paznuanst. DUKCHpPOBATH
pPEe3yAbTATHI HCCIIETOBAHUMN.
CoOmronaTh ipaBuia paboTHl B
kaOuHeTe, 0OpaleHus ¢
1a00paTOPHBIM 000PYI0OBAaHUEM
Ku3HeneATeIbHOCTh PACTUTEIBHOTO OpraHu3Ma
MusnepaiibHOE MunepaibHOE TUTAHUE YcranaBnuBaTh 1 OOBACHATH POJIb KOPHEBBIX Hudposas
MUTAHWE PACTEHUH U | PAaCTCHUI U 3HAUCHHE B3aUMOCBSI3b BOJIOCKOB B MEXaHH3Me nabopaTopust 1o
3Ha4eHUE BOJIbl Bojbl. Boja kak IIOYBEHHOTO IIOYBEHHOTO HKOJIOTUH (AATYUK

HE00X0IMMOE YCIIOBHE
MUHEPATBHOTO
(TTOYBEHHOT0) MUTAHMUSI.

B BOJI€ MUHEPAIbHBIX
cone. OyHKUIHUs
KOPHEBBIX BOJIOCKOB.
[Iepemenienue Boabl U
MHHEPAJIbHBIX BEILIECTB

WsBneuenne pacTCHUEM
M3 IIOYBBI paCTBOpéHHHX

110 PACTCHHUIO. 3HauecHUE

MUTaHUS PaCTCHUIA
Y YCIIOBUM BHEIIHEH
CpeIbl.

nutanus. O60CHOBBIBATH POJIb
MMOYBEHHOTO IMUTAHHUS B )KU3HHU
pactenuii CpaBHUBATh U
pasyinvaTh COCTaB U 3HAYEHUE
OPraHMYECKUX U MUHEPATbHBIX
ynoOpeHuit A pacTeHui.
Hcnonn3oBaTh
UH(OPMALIMOHHBIE PECYPCHI IS
MOATOTOBKU MPE3EHTALINHI
MPOEKTa O MPUCTIOCOOIEHHOCTH
K BOJIC PACTEHHI pa3HbIX

BJIQKHOCTH,
OCBEIIEHHOCTH)




MHUHEPAJILHOTO
(IOYBEHHOI0) NUTAHMUSL.
Tumnb! ynobpenuit u ux
POJIb B *KU3HU PaCTCHUSI.
DKOJIOTUYECKHE TPYIIIbI
pacTeHui Mo OTHOIIEHUIO
K BOJIE

9KOJIOTUYECKUX TPYIIII

Bosgymuoe nutanue | Bo3gymHoe nutaHue XapakTepu3oBaTh [IpuBOIMTE IpUMEPHI Hudposas
pacTeHuii — pacTeHuii — ycIoBus, OpraHu3MOB — aBTOTPO(OB U naboparopus 1o
¢doTocuHTE3 ¢doTtocunTe3Y cnoBus HE0OXO0IUMBbIE JJIs1 reTepoTpooB, HAXOUTh AKOJIOTHH (JaTYUK
o0Opa3oBaHus BO3TyLITHOTO pa3nuyuus B UX YIJIEKUCIIOro ra3a u
OpraHMYECKUX BEIIECTB B | MUTAHUS PACTEHUH. nuTaHuu.O00CHOBBIBATh KHCJIOpO/1a)
pacteHnu. 3en€HbIe OOBACHATH POJIH KOCMMYECKYIO POJIb 3€IEHBIX
pacTeHust — aBTOTPO(DEI. 3eNEHBIX JINCTHEB B pactenuii. cnonb3oBaTh
I'erepotpods! kak doTocuHTE3E MH(OPMALIMOHHBIE PECYPCHI IS
MOTPEOUTENN TOTOBBIX MOJATOTOBKH COOOIIEHHUS O POJIN
OPraHNYECKHUX BELIECTB. dboTocuHTE3a Ha HALIEH MJIaHeTe.
3HadeHue GpoTocuHTE3a B BrimosHATE HAOIIOAEHUS 1
pHUpoJie U3MEpEHUs
Jpixanue Jlpixanue u oOMeH YcranaBnuBaTh Bocnuranue 6epexxHOTo Hudposas
BEIIECTB Y PaCTEHUH. B3alMOCBSI3b OTHONIEHMSI K CBOEMY 3/I0POBbIO, | JIabopaTopus 1o
Ponpb npixaHus B )KU3HU IIPOLIECCOB MPUBUTHE UHTEPECA K U3YUYCHHUIO | KOJIOTUHU (IaTUHK
pacTeHHiA. JIbIXaHUS U npeaMera. YIJIEKUCIIOTO ra3a u
CpaBHuTenbHAS doTocunTe3a, KHCJIOpO/1a)
XapaKTepUCTUKa MPOBOJUTH UX
MIPOLIECCOB JIbIXaHUS U CpaBHEHHE.
¢doTocunTeza. ObMeH Onpenensartsb
BEIIECTB B OPraHU3Me KaK | MOHATHE «OOMEH
Ba)KHEUILINN PU3HAK BEILIECTBY.
*KU3HU. B3anMocBs3b XapaxkTepu3oBaTh

MPOIIECCOB JIBIXaHUS U
¢dboTocuHTE3a

oOMeH BCIICCTB KaK
Ba)KHBIHN IpU3HaK
KHN3HH




Tpancnopr BemecTs.
Hcnapenue BoibI
JTUCTHAMU
JlaboparopHas paboTa
4. «Ucnapenue BOJbI
JUCTBSIMU JI0 U 110CJIE
MIOJIBAY,

5. Typropnoe
COCTOSIHUE KJIETOK.

6. 3HaueHue
KYTHKYJIBI H IPOOKH B
3alIUTe PACTEHUI OT
WCTIapEHUS»

Tpancnopr BewecTs.
Hcnapenue BoibI
JTUCThAMHU. TypropHoe
COCTOSIHME KJIETOK

YcranaBauBaTh
B3aUMOCBA3b
TpaHcnopTa
BEILIECTB B
pacTeHumu.

OOBACHATH POJIb TPAHCHIOPTA
BELIECTB, UCITAPEHUS BOJIBL.
O060CHOBBIBaTH POJIb
[IOYBEHHOT'O MUTAHUSA B KU3HU
pactenuit CpaBHUBaTh U
pa3auyaTh COCTaB U 3HAYECHHE
OpraHYeCKUX U MUHEPAJIbHbIX
yI0OpeHu A1 pacTEeHUH.
Hcnone3oBars
MH(OPMALMOHHBIE PECYPCHI IS
MOJArOTOBKU MPE3EHTALNU
MPOEKTa O MPUCIOCOOIEHHOCTH
K BOJIE pACTE€HUU pa3HbIX
9KOJIOTHYECKUX TPYII

[udposas
nabopaTopwst 1o

9KOJIOTUH (AATUYMK
BJIQ)KHOCTH,
OCBEILIEHHOCTH)
urudpoBoit AaTUNK
AJIEKTPOIPOBOIHOCTH

Krnaccudukarus nBeTKOBBIX pacTeHUN

10

CeMelicTBa Ki1acca
JBynosibHbIE

OO6mras xapakTepucTHKa.

CemMmeiicTBa:
Po3zornBerHsie,
MOTBUIBLKOBEIE,
KpecTtongernsie,
ITacnénoBsle,
Cl0>KHOLIBETHEIE.
OTnu4uTeIbHEIC
MIPU3HAKH CEMEHCTB.
3HayeHue B IPUPOJIC U
JKM3HU YEJIOBEKA.
CelnbCKOX03SCTBCHHBIC
KYJIBTYpPbI

N3yauTh 0011yIO
XapaKTEPUCTHKY
CEMEICTB KJjacca
JBynoibHbIE.

2

BriaensiTe OCHOBHBIC TTPU3HAKH
kiacca JIByaosibHbie. OUCHIBATh
OTJIMYUTEIbHBIC PU3HAKU
ceMeicTB Kitacca.Pacrio3HaBaThb
MpEeJCTaBUTENIEH CEMEICTB Ha
PHUCYHKaX, repOoapHbIX
Marepuaiax, HaTypajabHbIX
o0bekTax. [I[puMeHsITh TPUEMBI
paboTHI C ONpeaeTUTENIeM
pactenuii. Mcrionp3oBath
UH(OPMALIMOHHBIE PECYPCHI IS
MOJATOTOBKH MTPE3CHTAIINH
MIPOEKTa O POJIM PACTEHUI
KJjacca J[By10abHbIE B IPUPOJE
M >KA3HM YeJIOBEKa

PaboTa c repbapHbIM
MaTepUaIOM




11

CewmeiicTBa KJj1acca
OnHOOOJIBHEIE

OOm1ast XxapakTepUCTHKA.

CemeiicTBa: JInnciinele,
JlykoBsie, 3maKu.
OTnu4uTeIbHEIC
MPU3HAKU. 3HAYECHHE B

IPUPO/IC

N3yuuts 0611yto
XapaKTePUCTHKY
CEMEMCTB Kjacca
OOHOI0NBHEIE. .

BriienaTe npu3Haku Kiacca
OpnnopousbHbie. OnpenensTh
IIPU3HAKU JEJIEHUS KI1acCOB
JBynosnbubie 1 OJTHOIO0IbHbIE
Ha cemeiicTBa. OnuChIBaTh
XapaKTepHbIE YEPThl CEMENUCTB
KJ1acca
OpnnonosbHbie Il puMeHsTH
npuEMBI paboTHI C
OIIpENETUTEIEM
pacrennid. I IpuBoIUTE TpUMEPBI
OXpaHsIeMbIX BU/IOB.
Hcnonws3oBath
MH(OPMALIMOHHBIE PECYPCHI IS
MOJATOTOBKU MPE3EHTALNU
MIPOEKTa O MPAKTUYECKOM
WCITOJIb30BAHUH PACTEHUHN
cemeiictBa OHOIOIBHEIE, O
3HAYECHUH 3JIaKOB JUISl JKUBBIX
OpraHu3MOB

Pabota ¢ repbapHbIM
MaTepuaIoM

TemaTnueckoe IIaHUPOBaHUE B 7 Kilacce




BBenenne — 3 u

P. 1. Pacrenus — mpou3BOIUTENN OPraHUYECKOro BemecTsa — 12 4.
P.2. XXuBoTHBIE — TOTpEOUTENHN OPraHUYECKOTO BemecTBa — 13 4.
P.3. Bakrepuu, rpudbl — pa3pyluTea OpraHnyeckoro BeuiecTna. JiumaiHuku — 5 u.

Oo6o061tenue — 1 4.

Ne | Tema Conepxanue enesas yctanoBka | Komuu | OcHOBHBIEC BUBI AesTenbHOCTH | Mcronb3oBanue
1/ ypoka €CTBO | oOyuaromuxcs Ha 000pyI0BaHUS
i 4acOB | YPOKE/BHEYPOUYHOM 3aHSATHU
Pactenns — mpon3BoIMTEIM OPraHMYECKOTO BEIIECTBA
1 | IlommapcTBo OO6mras xapakTepucTHKa. N3yuauts ctpoenne | 1 OO0mras xapakTepuCcTHKA. Mukpockon
Hacrosmue Crpoenue, pa3sMHOKEHUE Y pa3MHOXEHUE CrpoeHnue, pa3sMHOKEHUE 1 (poBoOH,
BOJIOPOCIIH. BoJiopocieit. Paznoobpasue BOJIOPOCIIEH BoJlopocieit. PaznooOpazue MHKpOIIpENapaThl.
[TonmapctBo Bojiopocieit. OTaensl: Bojiopocneit. Otnensl: 3enénsie, | (OmHOKIETOUHAS
barpsitnku. Posb 3enénnie, Kpacusie, byprie Kpacnsie, bypsie Bogopociu. BOJIOPOCIIb —
BOJIOpPOCIIEH B BOJIOPOCIIM. 3HAUYCHUE 3HayeHue BOJAOPOCIEH B XJIAMHJIOMOHA/1a)
BOJIHBIX BOJIOPOCJIEH B IPUPOJIE. npupoze. Mcnons3oBanue
skocuctemax. JI/p | Ucnonw3oBanue Bomopociei BOJIOPOCJIEH YEIIOBEKOM
1. "U3yuenue YEJIIOBEKOM
OJIHOKJIETOYHBIX U
MHOTOKJICTOYHBIX
BoJjiopocieit"”
2 Otnen MoxoBuanbie, Xapakrepuble | M3yuuthb crpoeHue | 1 CpaBHUBATH NpeECTaBUTEIECH Mukpockon
MoxoBuaHbIE. 4yepThl cTpoeHus. Kiacceor: U Pa3MHOXKEHUE pa3IMYHBIX TPYII pacTeHUH 1 (poBOH,
Ponb MxoB B [Teu€HouHMKY U MXOB oTnena, 1enaTh MUKpOTIpEenaparsl.
oOpa3oBaHUH JIucrocrebenpHbIC, UX BbIBO/1b1. Ha3bIiBaTh
OOJIOTHBIX OTJIMYUTETILHBIC YEPTHI. CYLIECTBEHHBIC TPU3HAKU MXOB.
skocuctem JI/p 2. Pa3muoxenue (Gecrionoe u Pacno3naBath npejacraBureneit
«CtpoeHue MOJIOBOE) U Pa3BUTHE MOXOBH/IHBIX Ha PUCYHKAX,

3CJICHOT'O MXa

MOXOBHUJHBIX. MOXOBUIHBIE

Fep6apHBIX MaTcpHraiax, JXUBbIX




KYKYIIKUH KaK CIIOPOBBIE PACTECHHUSI. o0bexTax. BeraensaTs npu3Haku
JICH» 3Ha4YeHne MXOB B IPUPOJIE U MIPUHAIC)KHOCTH MOXOBHTHBIX
KHU3HU YeJIOBEKa. K BBICIIHM CIIOPOBBIM
JlaGoparopHas pabota 3. pacteHusiM. XapaKTepr30BaTh
«3ydenue BHEITHETO IPOIIECCHl Pa3MHOKECHUS U
CTPOEHUST MOXOBHTHBIX Pa3BUTHSI MOXOBUIHBIX, UX
pacTeHui» 0COOEHHOCTH. Y CTaHaBIMBATh
B3aMMOCBSI3b CTPOCHHS MXOB U
YX BO3JCHCTBUS Ha CPeAy
oburtanus. CpaBHUBATh BHEILIHEE
CTPOEHUE 3EITEHOTO MXa
(KyKyLIKMHA JIbHA) U O6eJI0ro Mxa
(carayma), oTMedaTh UX
CXOJICTBO U
paznuuus. PUKCUpPOBaAThH
pEe3yAbTATHI HCCIIETOBAHUMN.
CoOmronaTh ipaBuia paboTH B
kaOuHeTe, 0OpaleHus ¢
1a00paTOPHBIM 000PYIOBAHUEM
Otnen OO6mras xapakTepucTuKa N3yauTh 0011yIO BoIaBisITE 001ITHE YEPTHI PaboTa c repbapHbIM
I'onocemeHnHbIe. rojIoOceMEHHBIX. Paccenenue | XapakTepuCTUKY CTPOEHUS U PAa3BUTHS CEMEHHBIX | MaTepuaioM
Poiib TrOJIOCEMEHHBIX T10 TrOJIOCEMEHHBIX pactenunii. OcBauBaTh MPUEMBI
rOJIOCEMEHHBIX B MMOBEPXHOCTU 3EMJIH. pacTeHuii paboThI ¢ onpeaenuTeIeM

HKOCHUCTEME TalTh
JIp. 4. «Ctpoenue
M0OEroB XBOWHBIX
pacTeHui»

JI/p 5.«Ctpoenue
MYKCKHX,
KCHCKHX IIHUIICK U
CEMSIH COCHBI
OOBIKHOBEHHO

OO6pa3oBaHHE CEMSH KakK
CBUJIETENILCTBO 0oJIee
BBICOKOTO YPOBHS Pa3BUTHS
TrOJIOCEMEHHBIX IT0
CPaBHEHHIO CO CIIOPOBBIMH.
OCoOEHHOCTH CTPOCHHS U
pa3BUTHS TIPEACTABUTENCH
Kjlacca XBOMHEIE.
TI'onmoceMeHHbIE Ha
teppuropuun Poccun. Mx

pactenuii. CpaBHUBATh
CTPOEHUE CIIOPHI U CEMEHHU.
XapaxkTepu30oBaTh MPOLIECCHI
Pa3MHOXKEHHUS U Pa3BUTH
rosoceMeHHbIX. [ I[poruo3upoBath
MOCIIEICTBHS HEpAIlMOHATIBHON
JESITeIbHOCTH YeJIOBeKa IS
KUZHH
rojioceMeHHbIX.Flcnonp30BaTh
WH(GOPMAIIMOHHBIE PECYPCHI IS




3HA4YECHUE B IIPUPOJC U
JKU3HU YEJIOBEKA

MMOATOTOBKHA MPC3CHTAIUN
MPOEKTa O 3HAYEHUH XBOMHBIX
necoB Poccun

Otnen
[TokpeITOCEMEHHBIE
, i L{BeTKoBEIE.
Pouib
MTOKPBITOCEMEHHBIX
B pa3BUTHHU
3eMIleIeus

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

OO011as XapakTepUCTUKA.
CemeiicTBa: Po3onsernsie,
MOTBUIBKOBEIE,
Kpecrongernsie,
ITacnénossle,
Cl0>KHOLIBETHEIE.
OTiHuuTeNIbHBIE PU3HAKH
ceMelcTB. 3HaUeHUE B

MIPUPOJIE U )KU3HU YEIOBEKa.

CebCKOX0351CTBEHHBIE
KYJIBTYPBI

N3yauts 00m1yto
XapaKTePUCTHKY
CEMENCTB Kiacca
JBynonpHsbIE.

BBII[GJIHTB OCHOBHBIC ITPHU3HAKH
kiacca JIBynonpHbie. OnuckiBaTh
OTJIMYUTCIIbHBIC IIPU3HAKU
ceMeicTB kinacca. Paco3naBath
MPEJICTaBUTENEH CEMENCTB Ha
PpHUCYHKaX, repOapHbIX
Marcpurajax, HaTypajJbHBIX
oo6bekrax.[IpumeHsaTs TpUEMBI
paboTHI ¢ OTpeeTuTeIeM
pacrenunii. Ucniosib30Bath
nH(pOpPMaITMOHHBIE PECYPCHI IS
MMOATOTOBKHU MPE3CHTAIUN
MPOEKTa O POJIM PACTEHUI
Ki1acca JIBy0JIbHBIE B TPUPOJIE
Y KU3HH YEJIOBEKa

Pabora ¢ repbapHbIM
MaTepHuansoM




CewmeiicTBa KJj1acca
OnHOOOJIBHEIE

OOm1ast XxapakTepUCTHKA.
CemeiicTBa: JInneiinele,
JlykoBsie, 31aKu.
OTanunTEIbHBIE IIPpU3HAKH.
3HaueHue B pUpoJe

N3yuuts 0611yto
XapaKTePUCTHKY
CEMEMCTB Kjacca
OIHOIOJIBHEIE. .

BriienaTe npu3Haku Kiacca
OpnnopousbHbie. OnpenensTh
IIPU3HAKU JEJIEHUS KI1acCOB
JBynosnbubie 1 OJTHOIO0IbHbIE
Ha cemeiicTBa. OnuChIBaTh
XapaKTepHbIE YEPThl CEMENUCTB
KJ1acca
OpnnonosbHbie Il puMeHsTH
npuEMBI paboTHI C
OIIpENETUTEIEM
pacrennid. I IpuBoIUTE TpUMEPBI
OXpaHsIeMbIX BU/IOB.
Hcnonws3oBath
MH(OPMALIMOHHBIE PECYPCHI IS
MOJATOTOBKU MPE3EHTALNU
MIPOEKTa O MPAKTUYECKOM
WCITOJIb30BAHUH PACTEHUHN
cemeiictBa OHOIOIBHEIE, O
3HAYECHUH 3JIaKOB JUISl JKUBBIX
OpraHu3MOB

Pabota ¢ repbapHbIM
MaTepuaIoM

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

Obmas
XapaKTEPUCTHKA
oJapcTa
IIpocreiimmue.

JlaGopaTopHas pabota

7.
«CtpoeHue u
TIEPEIBUKEHUE

Cpena oburtanus,
BHEIIIHEE CTPOCHUE.
Crpoenue u
KUZHEJEATEIHOCTD
CapKOJIOBBIX Ha MIPUMeEpe
aMEOBI-TIpOTES.
Paznoobpaszue
capkoJioBeIx Cpena

JHatb oburyro
XapaKTePUCTHUKY

[Ipocreitmmm, Ha
npumepe Tuna
CapKoJ1I0KTYyTUKOB
bie. Ha mpumepe
IBIJICHBI 3€JIEHOMN
II0Ka3aTh

1

BhIsSBISTE XapakTepHbIe
MPU3HAKY TOI[apCTBA
[Ipocreiimue, uiu
OaHOKIIETOYHBIE, TUTIA
CapkoJ0BbIE U
KT'YTHKOHOCIIBL. Pacrio3HaBath
MpeACTaBUTENEH Ki1acca
CapkoJi0BbI€ Ha

Mukpockon
undpoBoi,
MUKpOTpenaparhbl
(ameba, HBrICHA
3eneHasi, tHPy30pus
Tydenbka)




uHpy30pHUn-

oOuTaHus1, CTpOCHHUE U

B3aUMOCBA3b CTPOC-

MUKpOIIpenaparax, pucyHkax,

Ty(henbKI» IIepeIBUKEHUE HA HUS U XapakTepa ¢dororpadusx.YcraHaBIUBaTH
8. «CpaBHUTETBHAS IIPUMEPE IBIJICHBI [U-TaHUS OT B3alMOCBSI3b CTPOEHHUSI U
XapaKTEPUCTUKA 3eJIEHON. Xapakrep YCIIOBUI (GyHKUMI OpraHu3Ma Ha
OJIHOKJIETOYHBIX MUTaHUS, €T0 OKpY>Karolen npuMepe amEObI-IPOTES.
OpraHU3MOB» 3aBUCHUMOCTb OT YCJIOBHI | cpesibl O060CHOBBIBaTH POJIb
cpenpl. JlpIxanue, IIPOCTEUIINX B
BbIJICJICHUE U IKOCHCTEMAax Y MEHUE padoTaTh ¢
pazMmHoxeHue. Coueranue 1a00paTOpPHBIM 000PYIOBaHUEM,
MIPU3HAKOB )KMBOTHOTO U YBEJIIMYUTENbHBIMU PUOOpaMH.
pacTeHUsl y IBIJICHbI
3enénoil. Paznoobpaszue
KT'YTUKOHOCIIEB
Tun O6urue yepThl cTpoeHus. | U3yuuts crpoeHue OnuceBaTh OCHOBHBIE NIPU3HAKH | MuKpoCKoI
Kumeunonosioctueie. | ['mapa — oAMHOYHBII 51 noauapcreaMuorokiierounsie.H | mudposoii,
Crpoenue u nosun. Cpena oOuTaHusi, | )KU3HENEATEIbHOCTh a3bIBaTh MpEJCTaBUTENEH THUIIA MUKpOTpenaparsbl.
KHU3ZHEJESITEIbHOCTD BHEIIIHEE U BHYTPEHHEE KHMILIEYHOIIOJIOCTHBI KUIIEYHOMOJOCTHBIX. BBIENATh | (BHYTpEHHEE CTpOEHUE
ctpoenne. OCOOCHHOCTH | X Ha IIpUMEpe 001IIHe YepThl CTPOCHHUS. TUPHI)
KU3HEICATECIBHOCTH, TUJPBI, BBIIEIUTD OOBACHATH Ha IpUMEpPE HATTNUUE
YPOBEHb OPraHHU3aLMH B OCHOBHBIC Y€PThI Jy4€BOM CUMMETPHUH Y
CPAaBHEHMH C YCIIOKHEHHUS KHAIIEYHOIIOJOCTHBIX.
MPOCTEUIINMU OpraHu3aiyu Mo XapakTepu3oBaTh NPU3HAKU
CPAaBHEHHIO C 0oJ1ee CII0KHOW OpraHu3aliy B
IPOCTEHILMMH. CPAaBHEHMH C IPOCTEUILINMU
Tun Konbuatsie Mecra obutanus, N3yuuthb Pacno3naBate npencraButeneir | Mukpockon
YEPBH. CTpPOEHUE U 0COOEHHOCTH KJIacCa Ha PUCYHKaX, UppPOBOH,
KU3HEIEATEIBHOCTD YCIIO’)KHEHHUS B dororpadusax.Xapakrepu3oBarb | JabopaTopHOE
CUCTEM BHYTPEHHUX CTPOEHUU YepThl YCI0KHEHUS CTPOCHUS o0opynoBaHue.
OpraHoB. YpOBHHU KOJIbYaThIX YepBen CUCTEM BHYTPEHHHX DJEKTPOHHBIE
OpraHu3aluy OpraHoB Kak Oosee opranoB.PopMyIMpOBaTh BBIBOJ | TAOIUILIBI
YyBCTB BBICOKOOPraHU30Ba 00 ypOBHE CTPOEHUS OpPraHOB
CBOOOTHOKHUBYIIUX HHOM I'PYIIIBI IO qyBCTB

KOJIbYaThIX qepBefI u

CpaBHCHHIO C




MapasuTHICCKUX KPYTIIbIX
yepBen

JlaboparopHas padorta 9.
«BHemHee cTpoeHue
JI0/IEBOTO YEPBs, €TO
nepeBIKEHUE,
pa3apaxkKuMOCTbY.
JlaboparopHuas padora 10
(10 yCMOTpEHHUIO
YUUTEIS)

«BHyTpeHHee cTpoeHue
JIOXKJIEBOTO YEPBS».

IIJIOCKUMH U
KpYyTIJIbIMHU
YEPBSIMH.

Twunn Motrocku

Cpena oburtanus,
BHEIIIHEEe CTPOCHHE Ha
npumepe 6e33yOKH.
Crpoenue u GyHKINUU
CUCTEM BHYTPEHHUX
opranoB. OcoO6eHHOCTH
Pa3MHOKEHHS

U pa3Burtus. Ponib B
MIPUPOJIE U 3HAYCHUE IS
YeloBeKa.

JlaGopaTtopnas padora 11.
«Buemnee ctpoenue
PaKOBUH IMPECHOBOJIHBIX U
MOPCKHUX MOJIITFOCKOB

N3yunth
0COOEHHOCTH
CTpOEHUS Ki1acca
JIBycTBOpUaTHIE
MOJUTFOCKH

Pa3nuuate u onpenensite
JIBYCTBOPYATHIX MOJUTIOCKOB Ha
pHUCYHKax, poTorpadusx,
HaTYpaJTbHBIX
00bekTax.O0bICHATh
B3aUMOCBSI3b 00pa3a KU3HU U
0COOCHHOCTEH CTPOCHHMS
JIBYCTBOPYATHIX

MOJUTIOCKOB. XapaKTEpPU30BaTh
YEepTHI MIPUCTIOCOOTICHHOCTH
MOJLTIOCKOB K cpejie 0OUTaHusl.
®opMyIHpOBaTH BBIBOJ O POJIU
JIBYCTBOPYATHIX MOJUIIOCKOB B
BOJHBIX

9KOCUCTEMaX, B )KU3HU
YyenoBeKa. Y CTAaHaBIIMBATh
CXOJCTBO U Pa3IUyus B
CTPOEHUM PaKOBUH
MOJLTIOCKOB.COOMI01aTh
npaBuia paboThl B KaOUHETe,
oOpaleHus ¢ J1abopaTopHbIM

[udposoit
MHUKPOCKOTI,
nmabopaTopHOe
000pyTIOBaHHE.
BaxxHbie npenaparsl,
KOJUIEKIIMM PAaKOBUH
MOJLTIOCKOB.
DJIEKTPOHHBIE
TaOJIUIIBI




000py/I0BaHHEM

10 | Tun Ynenucronorue. | OOmas XxapakTepucTuka, | BBISBUTH OCHOBHEIE BreisBIisITE XapakTepHbie ['epOapHbIil MaTepual
Knacc Hacekombie 0COOEHHOCTH BHEIIHETO XapaKTepHbIE MPU3HAKU HACEKOMBIX, — CTpO€HHUE
cTpoeHus. PasHooOpaszue | nmpusHaku OTMCBHIBATh UX MPH BHIMIOJHEHUH | HACEKOMOTO, THIIBI
POTOBBIX OPraHOB. HACEKOMBIX. n1abopaTopHOi pa3BUTHS.
Crpoenue u GyHKIUN N3yuuth THIIBI paboThl. Y cTaHaBIMBATh
CHUCTEM BHYTPEHHHX pa3BUTHUA B3aUMOCBSI3b BHYTPEHHETO
opraHoB. PazMHOkeHue. HACEKOMBIX CTPOEHUS U NPOLIECCOB
Pa3zButHe ¢ HeMOIHBIM KUZHEACITEIHHOCTH
npeBparieHueM. [ pymrmbl HacekoMbIX.HaOmronats,
HaceKoMbIX. PazBuTue ¢ (bUKCUPOBATH Pe3yIbTaThI
TIOJTHBIM MPEBPAIICHUEM. HaOJI0ICHUH, J1enaTh
['pynmsl HacekombiX. Posb BBIBO/T6I. COOITIOIATh TIpaBUiIa
KaKJIOM CTaJuu pa3BUTHUSA paboThl B KaOuHeTe, 0OpaleHus
HaCeKOMBIX ¢ J1abopaTOpHBIM
JlabopaTtopHnas padorta 12. 000pyTOBaHHEM.
«BuemrHee cTpoeHue XapakTepru30BaTh THITBI
HaCEKOMOT0» pa3BUTHUSI HACEKOMBIX.
OOBACHATD NPUHIIUIIBI
KJaccuukanum
HaCEKOMBIX. Y CTAHABJIMBATh
CHUCTEMATHYECKYIO
MIPUHAIJIEKHOCTh
HaCeKOMBIX. BBISBIATE paznuuns
B Pa3BUTUU HACEKOMBIX C
MIOJIHBIM U HETIOJIHBIM
MIpEeBpalICHUEM
11 |. OcoOennoctu BHemHero | M3yuuTsb XapakTepu3oBaTh 0COOCHHOCTH | BiaskHble mpemnapatbl
Tun Xopnoseie. CTPOEHHMSI, CBSI3AHHBIE C 0COOEHHOCTH BHEIITHETO CTPOCHUS PHIO B «Pp16b1». Monens —
[To3BoHOUYHBIE oOuTaHuEM B BHEILIHETO CBSI3H CO Cpefioii oOUTaHus. CKeJIeT PBIOBI
xuBoTHble. Hankiace | Boge.Ctpoenue u CTPOCHHUS, OcBauBath MpuéMBI pabOTHI C

PEIOBI.

(YHKIIMH KOHEYHOCTEH.
Opranbl OOKOBOM JIMHUU,

CBs3aHHBIC C
0OMTaHHEM B BOJC

OIIPCACIINTCIIEM
JKUBOTHBIX. BRIABIATH YCPTHI




OpraHsl ciryxa,
paBHOBecusi. OnOpHO-
JIBUTaTeNIbHAS CUCTEMA.
CkeneT HeMapHBIX U
MAPHBIX TJIABHUKOB.
CKelleT TOJIOBEI, CKEJICT
xabp. OcobeHHOCTH
CTpoeHUs M (pyHKIMIA
CHCTEM BHYTPEHHHX
opraHoB. YepTsl 6oee
BBICOKOTO YPOBHS
OpraHu3anuu peid 1o
CpaBHEHHIO C
JIAHIIETHUKOM.
JlabopaTtopnast pabota
«BHennee cTpoeHue u
0COOEHHOCTH
NEePEBHKEHUS PhIOBI»
JI/p 13. «Buyrpennee
CTPOCHHE PHIOBI»

NPUCHIOCOOICHHOCTH
BHYTPEHHETO CTPOEHUS PBIO K
obutanuto B Boje. Habmonare u
OTIMCBHIBAThH BHEITHEE CTPOCHHE U
0COOEHHOCTH MepeaBUKEHUS
PBIO B X0OJ1€ BBHITIOJTHEHUS
n1abopaTopHOi
pabotel.Cobnroate npaBuiia
MOBEIEHHS B KAOUHETE,
oOpalteHus ¢ 1abopaTOPHBIM
000py/TOBaHHUEM.
YcranaBinvuBaTh B3aMMOCBSI3b
CTPOCHHUS OTICITHHBIX YacTei
ckesera pbl0 M UX QYHKIHM.
BBISIBIATE XapaKTEepHBIE YEPTHI
CTPOCHHUS CHCTEM BHYTPEHHHX
opraHoB.CpaBHUBATh
0COOEHHOCTH CTPOCHUS U
(GbyHKIMI BHYTPEHHUX OPTaHOB
pBIO U JTAHIIETHUKA.
XapakTepru30BaTh YEPThI
YCII0)KHEHUSI OpraHu3aliuy pel0

12

Knacc 3emHOBOHBIE

XapakTepHbIC YePThI
CTPOCHHUS CHCTEM
BHYTPEHHUX OPTaHOB
3€MHOBOTHBIX IO
CPaBHEHHIO C KOCTHBIMHU
pribamu. CxoacTBO
CTPOCHUSI BHYTPEHHHX
OpraHoB 36MHOBOJIHBIX U
pBIO

N3yuuth 4epThl
CTPOEHUS CUCTEM
BHYTPEHHHUX
OpraHoB
36MHOBOJIHBIX I10
CPaBHEHHIO C
KOCTHBIMU PbIOaMHU

YcTaHaBIMBaTh B3aMMOCBSI3b
CTPOEHUS OPTAaHOB U CUCTEM
OpraHoB ¢ UX QYHKIUSIMU U
cpenoi ooutanus. CpaBHUBATh,
00001aTh HHPOPMAIIHIO O
CTPOEHUM BHYTPEHHUX OPTaHOB
aMpuobuii u peiO, neNaTh
BBIBOJIBL. OTIpeACTISATh YePTHI
0oJee BHICOKOI OpraHu3aiuu
36MHOBOJIHBIX [0 CPABHEHUIO C
pbIOaMu

Brnaxusle mpenaparsl
«3eMHOBOTHBIE»




13

Knacc

CX0JCTBO M pa3innyus

N3yunts yepThl

YcranaBiuBaTh B3aUMOCBSI3b

Bitaxxnble nipeniapatsl

CTPOCHHUS CHCTEM CTPOCHUS CHCTEM CTpoeHHUs BHYyTpeHHUX opranoB | «IIpecmbikaromuecs»
MIPECMBIKAIOIITUECH. . BHYTPEHHUX OPraHOB BHYTPEHHUX U CHCTEM OPraHOB PENTHIINMI, UX
MPECMBIKAFOIIUXCS U OpraHoB byHKIMI 1 cpesl
3eMHOBOJIHBIX. YepThl IPECMBIKAIOITUXCS oOuTaHus. BBISBIATE 4epThI
MPHUCTIOCOOJICHHOCTH 10 CPAaBHEHUIO C 0oJiee BBICOKOM OpraHu3anuu
MIPECMBIKAFOIIINXCS K 3€MHOBO/THBIMH. MPECMBIKAIOIIUXCS IO
YKU3HU Ha CYILE. CPaBHEHHIO C 36MHOBO/IHBIMH.
PasmHOkeHue n XapakTepru30BaTh IPOLIECCH
pa3BuTHE. 3aBUCUMOCTh Pa3MHOXXEHHSI U Pa3BUTHS
T'OJIOBOTO KU3HEHHOTO NEeTEHBIIEH Y
[IUKJIa OT TEMIIEPATyPHBIX MIPECMBIKAFOTITXCSI.
YCIOBHI Ucnonb3oBarh
UH(POPMAIMOHHBIE PECYPCHI IS
MOJITOTOBKH MIPE3CHTAINH
MPOEKTa O TOJI0OBOM JKU3HEHHOM
LUKJIE pENTUINI, 3200T€ O
MOTOMCTBE
14 B3anMocBsI3b BHENIHETO N3yunth XapakrepuzoBaTh ocooeHHocTH | Yydeno Itutel, [Tepps
Knacc ITtumsr. CTPOEHUS U MPUCTIOCO0- B3alMOCBSI3b BHEITHETO CTPOCHHUS NTHIL B MTHUIBL,

JIEHHOCTH NTHII K MONETY.
Tumnbl eppeB U UX
¢dbysakuu. Yepth
CXOJCTBA U pa3INyus
MTOKPOBOB MTHUII U
peNTHINH.
JlaGopaTtopHnas padora 14.
«Buemrnee ctpoeHue
ntunel. CTpoeHue
nepbeB» M3mMeHeHus
CTpOEHUS CKelieTa NTHIL B
CBSI3U C
MPUCIIOCOOJICHHOCTBIO K

BHEIIHErO CTPOCHUS
u
MPUCTIOCOOIEHHOCT
Y NTHUI] K TTOJIETY

CBSI3U C HX
MPUCTIOCOOJIEHHOCTHIO K
noa€Ty. OOBSCHATH CTPOCHHE U
(GYHKIMU IEphEBOTO MOKPOBA
TeJa MTHUIL. Y CTaHABIIMBATh
YepThI CXO/ICTBA U PA3IUIHS
HIOKPOBOB NTHII U

penTuinmii. MI3ydars u onuceIBaTh
0COOCHHOCTH BHEIIIHETO
CTPOEHHSI ITHII B XOI€
BBITIOJTHEHUSI Ta00PAaTOPHOM
pabotbl.CobnoaTh mpaBuia
paboThl B KaOuHeTe, 0OpaleHus

MUKpOIpenapaThl
«[lepbst THIY, CKETIET
roJryos.




nosiéry. OcOOEHHOCTH
CTPOCHHUS MYCKYJIATypPhl U
e ¢pynkuuu. [TpruanHsel
cpacTaHMs OTACIBHBIX
KOCTEH CcKeJIeTa IITHII.
Jlaboparopuas padota 15.
«CtpoeHue ckenera

T THIIBI»

¢ J1abopaTOpPHBIM
000py1I0BaHHEM

15

Knacce
MiiekonuTaroIme.

Oco0eHHOCTH CTPOEHUS
OIMOPHO-/IBUTATEBLHO N
CUCTEMBI. YPOBEHb Opra-
HHU3aLMU HEPBHOU
CUCTEMBI [0 CPaBHEHUIO C
JIPYTUMHU NTO3BOHOYHBIMH.
XapakTepHbIE YEPTHI
CTpOEHUs
MAIEBAPUTEITBHON
CUCTEMbI KOIIBITHBIX U
TPBI3YHOB. Y CII0)KHEHUE
CTpPOCHHS U PYHKITHI
BHYTPEHHHUX OPraHoB.
JlabopaTtopHnas padora 16.
«CtpoeHue ckenera
MJICKOTTUTAIOIIX)

N3yunts ckener u
BHYTPCHHEE
CTpO€HHue
MJIEKOITATAOIIHNX

OnwuceIBaTh XapakTepHbIE
0COOEHHOCTHU CTPOECHHUSI U
(GyHKIMIA onop-HO-
JIBUTATEIIEHOW CUCTEMB,
UCIIOJIB3YS TIPUMEPHI )KUBOTHBIX
pas3HBIX cpel
oburanus.IlpoBoauth
HaOIOICHUS U PUKCUPOBATH UX
pE3yIbTATHI B XOJI€ BHITIOTHEHUS
nabopaTopHO

paboTHI. XapaKTepu30BaTh
0COOCHHOCTH CTPOCHHSI CUCTEM
BHYTPEHHUX OPTaHOB
MJIEKOITUTAIOINX 110 CPAaBHEHHIO
c

peNTUIHAMU. APTYMEHTUPOBATh
BBIBO/IbI O TIPOTPECCUBHOM
pa3BUTHH
miexonuraroux.Coononate
npaBuja paboThl B KAOMHETE,
oOpareHus ¢ 1ab0paToOpHbIM
o0opynoBaHueM

BiaxxHble ipeniapatbl
«Kponnky», ckener
MJIEKOITUTAIOIIETO




bakrepuu, rpudsr —

pPa3pyLIrUTEIIN OPTaHNUYCCKOI'O BCIICCTBA. JInmaiHuku

16

Crpoenue u
KHU3ZHEJCATEIbHOCTD
Oaktepuil. 3HaYeHHE
OakTepuil B pupoie
Y KU3HH YE€JIOBEKa

bakrepuu: ctpoenue u
KU3HEACSITEIbHOCTb.
bakrepun —
MIPUMUTUBHbIE
OJIHOKJIETOYHBIE
opranusmsl. CTpoeHue

XapaxkTepus3oBaTh 2 OnuceiBaTh pa3HoOOpa3HbIE
0COOCHHOCTH (dhopMbI OaKTepUATBHBIX KIETOK
CTPOCHHUS OAKTEPHIA. Ha PUCYHKE

yueOHuKa.PaznuuaTh noHsTHA:
«aBTOTPO(DBI», KIeTEPOTPOPBI»,
«IPOKAPHOTHI», «IYKApUOTHI.

PaccmatpuBanue
OakTepuil Ha TOTOBBIX
MUKpOIIpernaparax ¢
MCI0JIb30BaHHEM
MHUKPOCKOTIA.




Oaktepuii. PasMHOXKCHHE.
OakTepuil IeIeHIEM
KJIETKM HaaBoe. bakrepun
KaK camasi IpeBHSA
rpyIna OpraHu3MOB.
[Ipoueccer
KHU3HEIEATESIILHOCTH
6axrepuii. [lonarue o0
aBTOTpOdax u
rerepoTpodax,
MPOKAPHOTAX H
JyKapuoTax

XapakTepu30BaTh MPOLIECCH
KHU3HEICATEIILHOCTH OaKTepuu
Kak npokapuoT.CpaBHUBATH U
OLICHUBATh POJIb OAKTEpPUIL-
aBTOTPO(OB U OaKTEPUIA-
reTepoTpodOB B
npupoieYMeHue pabotath ¢
1a00paTOPHBIM 000PYIOBaHUEM,
YBEIUYUTEIbHBIMHA IPUOOPAMHU.

17

['pube1. O6mas
XapaKTePUCTHKA.
Mmuoroo6pasue
rpudoB.

Mmuoroo6pasue u
3Ha4YE€HHE TPHOOB.
CrpoeHne NUISIIOYHbIX
rpuboB. [InecHeBsie
rpuOBl, UX UCIIOJIb30BAHUE
B 3/IpaBOOXpaHEHUU
(aHTHOMOTHK
TICHUIIWILITNH ).
OHOKJIETOYHBIE TPUOBI
— npoxku. Mx
HCII0JIb30BaHUE B
XJIeOOTeYeHUH U
MIMBOBAPEHUH.
CwenoOHbIe U SOBUTHIE
rpuo6sbl. [IpaBuna cobopa u
ynotpebiaeHus rpuooB B
nuty. [lapasu-tuyeckue
rpudbl1. PoJib rpr6oB B
MIPUPOJIC U KU3HU
YeloBeKa

XapakTepu3oBaTh
CTPOECHHE
HIITATIOYHBIX
rpu0oB.

[Tonmpaznenars NUISIIOYHbIE
rpuOBI HA TUTACTUHYATHIC U
TpyOuarsie. OMMCHIBATH
CTpOEHUE IJIECHEBBIX TPUOOB 110
pPUCYHKY yueOHHKA. OOBICHATH
TEPMHUHBI «aHTUOHOTUK» U
«TeHuUWUIUHY. Pacio3HaBarhb
CheZOOHBIE U SOBUTHIC TPHOBI
Ha TaOJIUIIaX U PUCYHKaX
ydeOHHKA. Y4acTBOBATh B
COBMECTHOM OOCYXICHUH
paBWJI cOOpa U UCIIOJIb30BAHUS
rpu6oB.OOBACHITH 3HAUCHUE
rpuOOB /715 YeJIOBEeKa U JIsI
MPUPOJIBI

I'oToBUTH
MHUKpOIIpenapar
KYJIbTYpbI

npoxoxen. U3yuatpb
TJIECHEBbBIE TPUOBI MO/
MHKPOCKOTIOM IIpH
MaJIOM YBEJIMYEHUU Ha
TFOTOBBIX
MHKpOIpenaparax.
DJIEKTPOHHBIE
TaOJIMIBI U [JIAKATHI.




Beenenue — 2 u
P.1. HacnenctBeHHOCTB, cpenia U 00pa3 KU3HH — (aKTOPhI 3I0POBhS — 6 U

P.2. IlenocTtHOCTH OpraHu3Ma 4ejJoBeKa — OCHOBA €r0 KU3HEACITEIIbHOCTUA — 7 4.

TemaTnueckoe MmiIaHUpPOBaHUE B § Kilacce

P.3. OnopHo-aBurarenbHas cuctema. @U3n4YecKoe 310poBbe — 7 U.

P. 4. Cucremsl xu3neobecnieuenust. QopMupoBaHue KyJabTyphl 310pOBbS — 28 U
P.5. PenpoykTuBHas cuctema M 3J0pOBbe — 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 | Komnu | OCHOBHBIE BUIBI IE€SITEIBHOCTH Ucnonb3zoBanue
/ ypoka €CTBO | oOydaromuxcs Ha 000pyT0BaHUs
1 9acoB | yPOKE/BHEYPOUYHOM 3aHITUHU
PacTenns — mpon3BOANTENN OPraHMYECKOTO BEIIECTBA
1 | Knerka — Crpoenue oprannuzMa N3yuuts ctpoenue, | 1 HaspiBaTh OCHOBHBIE YacTH Mukpockon
CTpYKTYypHast YyelioBeKa: KJIETKU, TKaHHU, XMUMHYECKUN COCTaB kjeTku. OnuchBaTh GyHKIUU 1 (poBoH,
eIMHHULIA Oprasbl, CHCTEMbI OPraHOB. KJIETKH TaK ke opraHou7ioB. OObSICHATH MOHATHE | MUKPOIPENapaThl,
opranusma MeTo1bl U3y4eHHUS )KUBBIX MIPOLIECCHI «pepmeHT». naboparopHoe
OpraHu3MOB: HaOJIO/IEHUE, KUZHEIESATEIIbHOCT Pasnuyats npouecc pocta u 06opynoBaHue
U3MepeHue, SKCIIEPUMEHT. u npouecc pa3BuThs. ONUCHIBATH
JlabopaTtopHas pabora 1 MIPOIIECC JICTICHUS KIIETKH.
«/letictBue dpepmenTa BrIToHATE 1a00paTOPHBINA OIIBIT,
KaTaja3bl Ha MIEPOKCH/T HAOII0JaTh MPOUCXOASIIINE
BOJIOPOJI» ABIIeHUs, GUKCUPOBATH
pe3ynabTaThl HAONIOICHUS, IeTaTh
BbIBO1b1. COOIIOAATH MpaBuMiia
paboThl B Kabu-HeTe, oOpamieHus ¢
1a00paTOPHBIM 000y I0BaHHEM
2 | KommoneHTsl CtpoeHue oprann3ma 0600mHuTh 1 1 OnpenensiTh MOHSATHUS: «TKAHbY, Muxkpockon




opranusma
4eJI0BeKa.

YelloBeKa: KIIETKH, TKaHH,
OpraHbl, CHCTEMbI OPraHOB.
MeTo 1l U3y4eHHS JKUBBIX
OpraHU3MOB: HaOJI0/IEHUE,
M3MEpEHUE, SKCIICPUMECHT.
JlaboparopHas padota 2.
«KJIeTKM 1 TKaH| 101
MHUKPOCKOTIOM)

yrayOuTh 3HAHUS
yUaIUuXCs O Pa3HBIX
BUJIaX U TUIIOB
TKaHEW 4eJI0BeKa

«CHHAICY, «Heruporiaus». HazpBats
THUIIBI ¥ BUJIBI TKAHEH T10-
3BOHOYHBIX’)KUBOTHBIX. Pa3znuyartp
pa3HbIe BUBI M TUITHI TKAaHEH.
OnuceiBaTh 0COOEHHOCTH TKaHEH
pa3ubix TUNoB. CoOMr0IaTh
npasuiia oOpalleHus ¢
MUKpOocKonoM.CpaBHUBATh
WJUTIOCTPALIMH B YICOHHKE C
HATYpaJIbHBIMH

o0bexTamMu. BeImotHATE
HAOJII0JICHUE C TOMOIIBIO
MHUKPOCKOTIA, OTUCHIBATH
pe3yabTaThl. CoOMI01aTh MpaBuiia
paboThl B KaOuHeTe, 0OpaIieHus ¢
71a00pPaTOPHBIM 000PYIOBAaHUEM

U ppOBOI,
MHUKpOIpenaparsbl
TKaHEeH

O6miee crpoeHue
ckenera. OceBoi
CKeJeT
Crpoenue, cocTaB
U COETUHEHUE
KOCTEH.
JlabGopaTopHas
pabora 3.
«CTtpoeHnue
KOCTHOM
Tkanu»Jlabopatop
Has pabora 4.
«CocraB KocTei»

Ornopa u 1BUKEHHE.
OnopHo-aBUraTeNIbHAs
cucrtema. MeTopl U3ydeHus
YKUBBIX OPraHU3MOB:
HaOI0ZICHUE, U3MEpPEHHUE,
skciepuMeHT. Ckenet
roJIoBbI U TynoBuia. Ckener
KoHeyHocTel.CTpoeHue
CKeJleTa 1osi-CoB
KOHEYHOCTEH, BEpXHEU U
HUXHEN KOHEYHOCTEM.
Ckenetr KOHEUHOCTEH.
CrpoeHnue ckenera nosicoB
KOHEUHOCTEW, BEpPXHEU U
HWXHEN koHeuHocte. JI.P.
5. «MccnenoBanue CTpoeHUs
MIJICYEBOr0 MOsICay

N3yuuts cTpoeHume,
COCTaB U THUIIbI
COCAMHEHUS
KocTei. U3yunthb
CTPOCHHE U
0COOEHHOCTH
CKeJieTa T'OJIOBBI U
TYJIOBUILIA

HasbiBath yacTtu ckesnera.
OnuceiBaTh PyHKIIHH
ckenera.OnuckIBaTh CTPOCHUE
TpyOYaThIX KOCTEH M CTPOCHHE
cycraBa.PackpriBaTh 3HaUCHUE
HAJIKOCTHHIIBI, XPSIIIa, CYCTaBHOM
CYMKH, Ty0O4aToTo BEIIECTBA,
KOCTHOMO3TOBOH TOJIOCTH,
XKENTOrO0 KOCTHOTO MO3Ta.
OOBSACHATH 3HAYCHHE COCTABHBIX
KOMIIOHEHTOB KOCTHOU

TKaHU. BIoTHATE 1ab0paTopHbIe
OTbITHL, (hukcupoBaTh. ONUCHIBATDH
C TIOMOIIbIO HJUTFOCTPAIIUH B
y4eOHUKE CTPOCHHE
yepena.Ha3piBaTh OTAETBI
MO3BOHOYHHKA M YACTH

Pabora ¢ mynskom
«CKeJeT 4eioBeKay
DJIEKTPOHHBIE
TaOJUIBI U TIJIaKaThI




1103BOHKa.PackpriBaTh 3HaueHue
qacTeil mo3BoHKa. OOBACHATD
CBSA3b MEXK]y CTPOCHUEM U
(GyHKUMSIMHU TO3BOHOYHHKA,
rpyaHou kinetku. HassiBats yactu
CBOOOHBIX KOHEYHOCTEHN U MOSICOB
KOHe4YHocTel. OnuchIBaTh C
IIOMOIIBIO WILTFOCTPALIU B
yueOHHUKE CTPOEHHUE CKelleTa
KOHEYHOCTEH. PackpbIBaTh
IPUYUHY Pa3INuus B CTPOSHUHU
1osica HKHUX KOHEYHOCTEH y
MYKUYUH U KEHIIUH. BEIIBIATH
0COOEHHOCTH CTPOEHHUS CKeJeTa
KOHEYHOCTEH B X0/1€ HAOIIOICHUS
HaTypaJbHBIX 00HEKTOB

Mpermeunast
cucrtema. CtpoeHue
1 (DYHKIIMY MBIIIIII.
Pa6ota Mmpimiig

Ornopa u 1BUKEHHE.
OnopHo-aBUTaTeNIbHAS
cucrtema. MeTopl U3ydeHus
JKUBBIX OPTaHU3MOB:
HaOI0ICHUE, U3MEPEHUE,

PackppbITh CBSI3B
byHKIIUU U
CTPOCHHS, a TAKKE
pa3IuIui MEeX1y
IJIaIKUMU U

PackpriBaTh cBsI3b (DYHKIMH U
CTPOEHUSI Ha MPUMEPE Pa3INuuid
MEX1y IIaIKUMH U CKEJIETHBIMU
MBIIIIAMU, MUMHYECKUMHU U
’KEeBaTEJIbHBIMU

Mukpockon
nnudpoBoi,
MHUKpOIpenaparsl
MBIIIIEYHOW TKaHHU.
DJIEKTPOHHBIE

skcriepuMeHT. [IpakTiuueckast | CKeIeTHBIMU MbIaMu. OnucsBaTh ¢ MoMombio | Tadnuibl. [udposas
pabora: «13ydyenue MBIIIAMU WUTIOCTpALUi B yueOHHUKE naboparopusl 1o
PaCMOJIOKEHUS MBIIII] YeloBeKa. CTPOEHUE CKEJIETHOI MBIIIIIBI. buznonoruu (JaTyuK
T'OJIOBBI» CUJIOMED)
Crpoenue TpaHcnopT BellecTs. N3yuuth Onpenenarb NOHATHS: Mukpockon
CepJeuHo- Buytpennsis cpena BHYTPEHHIOIO Cpelly «romMeocTasy, «(hOpMeHHbIE Muxkpockon
COCYAUCTOM OopraHu3Ma, 3HaueHue e¢ opranusma AJIEMEHTBI KPOBUY, «ILIa3May, 1 (poBoOH,
CUCTEMBbI noctosiHcTBa. KpoBeHOCHast | yenoBeka, eé «aHTUTEHY, MUKpOTpenaparhbl

U muMdaTHIecKas CUCTEMBIL.
KpoBs. JIumda. Metos
HU3YyYEHUS KUBBIX
OpraHu3MOB: HaONIO/ICHHE,

CTPOEHUE, COCTAB H
byHKIHH.

«aHTUTEN0». OOBACHATH CBS3b
MEXy TKaHEBOU KUIKOCTHIO,
auM@oit 1 11a3Moil KpoBH B
opranusmMe. OnuceIBaTh QYHKIUH




U3MepeHHe,
akcniepument.JlabopaTopHas
pabora 6. «CpaBHeHUe
KPOBH YEJIOBEKA C KPOBBIO
JATYLIKHAY

kpoBu.Ha3piBaTe(hyHKINN
SPUTPOILUTOB, TPOMOOIIUTOB,
aeikouuToB. ONUCHIBATH BKIA
PYCCKOM HayKu B pa3BUTHE
MeMIUuHBL OTHCHIBATD €
IIOMOILIBIO WIUTFOCTPALIAN B
y4eOHUKE TIPOIIECC CBEPTHIBAHUS
KpPOBH U (paronnTo3. BeImoHATh
nabopaTopHbIe HAOIIOICHUS C
MIOMOIIIbI0 MUKPOCKOTIA,
(UKCHPOBATH PE3YIIbTATHI
HaOIIOAECHUHN, NEIATh

BBIBOT6I. COOITIOIATh TIpaBUiIa
paboThl B KaOuHeTe, 0OpaIieHus ¢
71a00paTOPHBIM 000PYIOBAaHUEM

JIBH>KEHNE KPOBH
10 COCyJaM.

Tpancnopt BemecTs.
KpoBeHnocHas u
nuMpaTHIecKast CHCTEMBI.
KpoBsiHoe naBienue u
nynasc. MeTopl n3ydeHus
YKUBBIX OPraHU3MOB:
HaOI0ZICHUE, U3MEPEHHUE,
skcniepuMeHT. [IpakTuueckas
pabora 2.«OnpenencHue
YCC, ckopocT KPOBOTOKAY,
3. «ccnenoBanue
pedIIeKTOPHOTO MPUTOKA
KpPOBU K MBIIIIAM,
BKJIFOUMBIIUMCS B pabOTy»
Jl/p 7. «Onpenenenue
MHUHYTHOTO 00BEMa
KpOBOOOpaIeHus
KOCBEHHBIM METOJIOM B

N3yunTh npuymHbI
JBUKEHHS KPOBH T10
COCyZIaM.

OmmceIBaThH ¢ TOMOIIBIO
WUTIOCTpalMi B yueOHHUKE
CTPOCHHE Cep/Iia U mpoIecc
Cep/ICUHBIX

cokpaiieHuid. CpaBHUBAaTh BU/IbI
KPOBEHOCHBIX COCYJIOB MEXIY
c0001.OnmUCchIBaTh CTPOCHUE
KpPYroB KpOBOOOpAIIEHHSI.
[Tonnmatp paznuyue B
WCITOJIb30BAHNUHU MTPUIIAraTeIbHOTO
«apTepHaTbHBIN TPUMEHUTEITHHO
K BHJly KPOBH U K cOCyJlaM

Hudposas
naboparopus 1o

busnosornu (IaTINK
YCC)




MIOKOE M 1ociie PU3MIECKON
Harpy3km» M3mepenue
apTepHaJIbHOTO J1aBJICHUSI.
Onpenenenue
CUCTOJIMYECKOIO U
MUHYTHOTO 00BEMOB KpPOBHU
pacyeTHBIM METOJIOM

Perymsanus KposenocHas u N3yuuts paboty PackpsiBaTh NOHSTHS: Hudposas
KpoBoOOpamieHus: | aumM¢aTHIecKas CUCTEMBI. cepana ot «TPEHUPOBOYHBIN 3P PexT», naboparopus 1o
[Ipenynpexnaenne | Bpen TabakokypeHus. buzndecKux «pyHKIIMOHATBHAs TTPO0ay, ¢buznooTNN
3a00JieBaHU MeTo1bl U3y4eHHUsI )KUBBIX Harpy3oK u «J1aBAI1ask TOBS3KA», KTYT» (apTepuanbHOTO
Cep/illa U COCYJIOB. | OpraHW3MOB: HAOJIO/IEHUE, BIIMSIHUSA OOBICHATD BAXKHOCTD JTABJICHUS )
U3MepeHue, SKCIIEPUMEHT HEraTUBHBIX CUCTeMaTUYeCKUX (prU3nuecKux
[IpakTnueckas padota 4. bakTopoB Harpy3okK Juisi HOPMaJIbHOTO
«JlokazaTenbCTBO Bpeaa OKpyKaromeu cocTosiHus cepana.Paznnyars
TaOAKOKYPEHUSI» Cpelibl MPU3HAKU Pa3IMYHBIX BUIOB
KpOBOTEYEHU . AHAIIM3UPOBATh U
00001aTh HHGOPMAIIHIO O
MOBPEXKICHUIX OPraHOB
KPOBEHOCHOM CUCTEMBI U MMPUEMAX
OKa3aHus NEepPBOI MOMOIIHU B XOJE
MIPOJIOJKEHHS pabOTHI HaT
roToBBIM ITPoeKTOM «Kypchl
NEpBOM NOMOIIY IS
IIKOJIbHUKOB)
O6o06mmeHue VYkpernieHue 310pOBbS. Bocnuranue PaznuuaTh npu3HaKu pa3IuyHbIX Hudposas
Bnusuaue Brnusinue ¢pusznueckux OepexxHOTrO BUJIOB KPOBOTeUeHU.ONUCHIBATH C | JIAOOpaTOpus 1O
buznueckux YIOPA)KHEHUI Ha OpraHbl U OTHOILICHHUS K MIOMOILbIO WUTFOCTPALIUM B buznonoruu (JaTyuK
YIPa)KHEHUI Ha CUCTEMBI OpraHoB. MeToJipl | CBOEMY 3/I0POBBIO, yueOHuKe Mepbl okazanus nepoit | YCC u apTepuaibHOToO
CeplIeyHo- W3Y4YEHUS KUBBIX NIPUBUTHE UHTEpECA MIOMOIIIM B 3aBUCUMOCTHU OT BUJA JTaBJICHUS
COCYJUCTYIO OpraHu3MOB: HaONIIO/ICHUE, K U3y4YEHUIO KpOBOTEUYEHUS. BEIOJIHATH OIBIT
CUCTEMY U3MEPEHUE, DKCIIEPUMEHT. npeaMmera — Opath PyHKIMOHAIBHYIO

IIpakTnyeckas pabora 5.

npoOy; PUKCHPOBAThH PE3yNbTATHI;




«DyHKIMOHAIbHAS
CEPACYHO-COCYIUCTAast
npoba»

IIPOBOJMTDH BHIYMCIICHUS U JIENATh
OILICHKY COCTOSIHUS cep/ua 1o
pesynbratam omnbita.Cobmoaars
npasuiia paboThl B KaOMHETE,
oOpaleHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM. AHATU3UPOBATH U
00001maTe HHPOPMAITUIO O
MOBPEXKIECHUSIX OPraHOB
KPOBEHOCHOM CUCTEMBI U IPUEMAX
OKa3aHWs NepBOM MOMOIIIH B X0OJI€
MPOJOJIKEHHSI paOOThI HaJ
rOTOBBIM ITPOEeKTOM «KypcChl
MEepPBOM MOMOIIH IS
IIKOJIbHUKOB)

9 Crpoenue n Jpixanue. JlpixaTenbHas N3yuuts cTpoeHne OnuceBaTh CTPOCHUE JIETKUX [Mudposas
¢GbyHKIMKM OpraHoB | cuctema. ['a3000MeH B JIETKUX U MEXaHWU3M yesnoBeka. OObICHATD naboparopus 1o
JIbIXaHUS NETKUX U TKaHAX. MeTo bl razoo0OmeHa. MIPEUMYILECTBA AIbBEOJISIPHOTO AKOJIOTHH (JaTYUK

W3Y4YCHHS KUBBIX CTPOEHUS JIETKUX 110 CPABHEHHUIO OKHUCH YTIIepoJa,
OpraHu3MOB: Ha0JIIOJICHHUE, CO CTPOCHUEM JIETKUX Y KHCIIOPOJa,
HU3MEpEHHUE, IIPEJICTaBUTENIECH JPYTUX KJIaCCOB BJIQKHOCTH)
sKkcrniepumenT.JIabopaTtopHas IIO3BOHOYHBIX
paborta 8. «CocrtaB KUBOTHBIX.PacKpbIBaTh pojb
BJIBIXa€MOT0 U BBIABIXaEMOI'0 remMoryio0uHa B ra3ooOMeHe.
BO3JlyXa» BbInosaHATE 1a60paToOpHBIN OIBIT,
JIeJIaTh BBIBOJ 10 pe3yJbTaTaM
omnbITa.CoOr0AaTh MpaBuIIa
paboThl B kKabUHETE, OOpaIeHus ¢
71a00PaTOPHBIM 000PYIOBAaHUEM
10 | JeixarensHble 1BU- | Jpixanue. J{pixarenbHas CdopmupoBath 3Ha- OnwuceiBaTh QyHKIUN [Tudposas

kenus bone3Hu
OPraHoB JbIXaHUS

cuctema. Bpen Tabako-
KypeHusi. MeTo bl U3y-4eHust
KUBBIX OPTaHU3-MOB:
HaOIoIeHNE, U3-MepeHue,

HMS O MEXaHU3ME
JIBI-XaTeIbHBIX
JBMOKCHUH,
pa3BUBATh MTOHATHE

nuadparmel. HazbiBaTh oprassl,
Y4YacTBYIOIIME B IIpoLiecce
JbIXaHus. BeInOIHATE
71a00paTOPHBII ONBIT HA TOTOBOM

JabopaTopus 1o
(bu3HoIOTHH (TaTIHK
YaCTOTHI JIBIXAHHUS)

[udposas




sKcniepuMent. JlaboparopHas
pabora 9. «/IpixarenpHbIC
TIBYKEHUS

10.«M3mepenne oobema
IPYAHOM KJIIETKH y YEJIOBEKa
TIPH JIBIXaHUT

11.«Kak npoBeputb
caTypaluio B JIOMaIIHUX
ycnousx»Perysus
JpIxanus. ['urunena opranon
neIxaHus. 3a00IeBaHus
OpraHOB JIBIXaHHS U MX
MIpeyNpexIeHUE.
Nndexkunonusie
3a00JIeBaHUS U MEPBI UX
npodunaktuku. Bpen
TaOAKOKYpEeHHUSI.
[IpakTuueckas padoTta 6.
«Omnpenenenue
3aIbJIEHHOCTH BO3/TyXa»

«ra3o000MeHy.

(WM U3TOTOBJICHHOU CaMO-
CTOATEJBHO) MOJIENTH, HAOIIOAATh
MIPOUCXOJISIINE SIBICHUS U
OTIMCHIBATh MPOIIECCHI BOXA U
BbII0Xa.CoOMI0aTh IpaBuiIa
paboThl B KabuHeTe, 0OpaIeHus ¢
71a00paTOpPHBIM 000PYI0BAaHUEM
PackpbIBaTh IOHATHE «OKU3HEHHAS
EMKOCTb JIErKux».OOBSICHATH CYTh
OTIaCHOCTH 3a00JIeBaHMsI TPUIIIIOM,
TyOepKyIE30M JIETKUX, PAKOM
nérkux. Ha3eiBaTh (akTopsl,
CTIIOCOOCTBYIOIIHE 3apasKEHUIO
Tyoepkynézom nérkux. Ha3piBath
MEPHI, CHIDKAIOIINE BEPOSITHOCTD
3apa)kxeHus 0O0JIC3HSIMU,
nepeaBaeMbIMH Yepe3
BOo31yX.PackpsiBaTh crioco6
WCIOJIb30BaHus (pirrooporpadun
JUISL TUATHOCTUKY aTOT€HHBIX
u3MeHeHUl B NErKux.OObSACHATH
BaYKHOCTb T'MTMEHBI TOMEIEHUH 1
JbIXaTeJIbHON TMMHACTUKHU JJIs
310poBba yenoseka.llpoBoaute
OTIBIT, PUKCUPOBATH PE3YJIbTATHI U
JIeJIaTh BBIBOJI MO pe3yJbTaTam
onbiTa. CoOnr0AaTh MpaBuiia
paboThl B kKabUHETE, OOpaIeHus ¢
71a060pPaTOPHBIM 000PYTIOBAaHUEM

nabopaTopHst 1Mo
9KOJIOTUH (AATUYMK
OKHCH YTJIEPO]Ia)
naboparopust 1o
¢uznooruu (JaTyuK
YaCTOTHI JbIXaHUs)

11

OOMeH BEIECTB.
IIuTanue.
[InmeBapenue

IIutanue. Ilumeapenue.
[IumeBapurenbHas cucTema.
Meto1bl U3yYEHHUs! KUBBIX
OpraHu3MOB: HaONIO/ICHHE,

I/ISYIH/ITL 3HAa4YCHUC
H CTPOCHUC
Pa3JINYHbIX OPraHOB
IMMUIICBAPCHUA.

OHpe,I[eJ'IHTB IIOHATHUC
CIIHUIICBAPCHUC). OnuceIBaTh C
INOMOIIBIO I/IJ'IJ'IIOCTpaI_II/Iﬁ B
y‘le6HI/IKC CTPOCHHC

DNEeKTpOHHBIE
TaONUIBI U [JIAKATHI.

[udposas
nabopaTopHsl 1o




U3MepeHue,
skcriepumenT.IIpakTuyeckas
pabota 7. «Omnpenenenue
MECTO-IIOJIOKECHUA CIFTOHHBIX
Kees»

MUIIEBAPUTEIBHON CUCTEMBI.
Ha3zpiBath pyHKIMN pa3mudHBIX
opraHoB nuuieBapenus. HazpiBath
MecTa BIa/IeHUs
MUIIEBAPUTEIbHBIX KENE3 B

MU EBAPUTEIIbHBIN
TpaKT.BBINOIHATH ONIBIT,
CPaBHUBATh PE3yJIbTAThI
HaAOJIIOIEHUS C OIIMCAHUEM B
yueOHHKE

skosoruu (natuuk pH)

12 | IMumeBapenue B [Tutanue. [InmeBapenue. PackpeiBath PackpsiBaTh GyHKITUN Hudposas
poToBoii monoctu. | [lumeBapurenpHas cucteMa. | (QyHKIIMH CIIOHBI U citoHbI. ONUCHIBATh CTPOCHHE nmabopaTtopus 1o
J/p 8 MeTo1bl U3y4EHHUS! KUBBIX JKEITYJTOYHOTO COKa JKeNy10uHOM cTreHkH. Ha3biBaTh 9KOJIOTHH (AaTUYHK
«Pacmemienne OpraHuU3MOB: HaOJIOIEHUE, JUTSI TIpoliecca AKTUBHBIC BEIICCTRA, pH))
BEIIECTB B POTOBOW | U3MEPEHUE, IKCIIEPUMEHT. TUIIEBAPEHUS JIEWCTBYIONIME HA TUIIEBOA KOMOK
MIOJIOCTH» JlabopatopHnas pabdora 12. B XKeNylKe, U UX PYHKLIHUU.
N3yuenue kucioTHo- BoimonHATE 1abopaTOpHbBIE OTIBITHI,
LIEJIOYHOro Oajanca HaOJIIOAAaTh MPOUCXOISAIINE
MUILIEBBIX POIYKTOB) SIBJICHUS U JI€JIaTh BBIBOJ 110
13. «/leiicTBue hepMeHTOB pe3yabTaram
CITFOHBI Ha Kpaxmain», HaOmoaerunit. CoOroaath mpaBuia
14. «/leiicTBue hepMEHTOB paboTHI B KabuHETE, OOpaIeHus ¢
KEITYIOYHOTO COKa Ha OelKu 71a00PaTOPHBIM 000PYIOBAaHUEM
13 | OOMeH BemecTB U1 | PanimoHaspHOE IIUTaHUE. YcTaHOBUTE Onpenensarb NOHATHUS «OCHOBHOM Hudposas
SHEPIUH . Hopmsl 1 pexum nutanus. 3aBUCUMOCTh 00MeH», «oOmIHii naboparopus 1o
Butamunbl MeToapl U3y4eHus: KUBBIX MEXy TUIIOM o6men».CpaBHUBATh OPraHU3M buznonoruu (JaTyuK
OpraHu3MOB: HaOIIO/ICHNE, JeSATEbHOCTH B3pPOCJIOTO U peOEHKA 1O YacTOTHI JAbIXaHUS,
u3mepenue. [Ipakruyeckas YyeJloBeKa U MOKAa3aTeJsIM OCHOBHOT'O 4cCc,

pabota 8. «Omnpenenenue
TPEHUPOBAHHOCTHU
OpraHus3Mma 1o
(GyHKIMOHATBLHON Tpo0e»

HOpMaMU ITUTAHHS,
4yepe3 OCHOBHBIC
ITOHSTHS:
«OCHOBHOM OOMEHY,
«OOIIHUH 0OMEHY.

o0MeHa.O0BSICHATH 3aBUCHMOCTD
MEX]Ty THIIOM JICATEIIbHOCTH
YeJI0BEKa 1 HOPMaMHM IUTaHU.
[TpoBOIUTH OlIEHUBAHUE
TPEHHUPOBAHHOCTHU OpPraHuU3Ma C

apTepPHAILHOTO
JTABJICHUS )




HNOMOIIBI0 (PYHKIMOHATIBHON
npoObl, PUKCHPOBATH PE3yIHTATHI
U JIeNaTh BBIBOJ, CPAaBHUBAS
IKCTIEPUMEHTAIbHBIC TAaHHBIE C
ATaJOHHBIMU

14

Posb koXku B
TEPMOPETYJISALHUH

Pois k0xku B
TEPMOPETYIISIUH.
3akanuBanue. Oka3aHue
IIEPBOM MTOMOIIM IIPH
TEIUIOBOM M COJIHEYHOM
yaapax

JI.P 15. «Onpenenenue
KO>KHO-COCYIMCTON peaKkIuu
(meTon nepmorpaduzma)»

PackpsiBaTh posb
KOXU B
TEPMOPETYJISALHH.
OrnuceiBaTh
IPUEMBI IEPBOU
IIOMOIIH ITPU
TEIJIOBOM U

COJIHECYHOM Yyaape.

KnaccuduumpoBars npuunHbI
3a0oneBanuii koxu. HasbiBath
NPU3HAKH 0KOTa, 0OMOPOKEHHS
K0xu. OIUCHIBaTh MEPHI,
MIPUMEHSIEMBIE TIPU 0)KOTaX,
006MoposkeHHsIX. OnHuChIBaTh
CUMIITOMBI CTPUTYIIETO JIUIIIAS,
yecoTku.Ha3piBaTh MepbI
poUITAKTUKH HHPEKITMOHHBIX
KOXHBIX 3a0051eBaHuit. OnpeaensiTh
MOHITHE «TEPMOPETYIISILIUSI.
OnwnceBaTh CBOMCTBA KOXKHU,
MO3BOJISIIOIINE €11 BHITIOJHATH
}yHK-

IIUIO OpraHa TepMOpPETYIISALHUU.
PackpbiBaTh 3HaUeHHE
3aKaJIMBaHUA Ul OpraHu3Ma
.OnuceIBaTh BUBI 3aKaTMBAIOLINX
npoueayp. HazpiBate npusHaku
TEIIOBOTO yJapa, COJTHEYHOTO
yaapa.OnucsiBaTh NPUEMBI IEPBOIL
MOMOIIY MPU TETJIOBOM yJIape,
COJIHEYHOM yJiape. AHATH3UPOBATh
1 00001aTh HTHPOPMAIIHIO O
HAPYIICHUAX TEPMOPETYIISIIHH,
MOBPEKICHUSIX KOXKH U TPUEMaxX
OKa3aHus NepPBOI MOMOIIHU B XOJ€
3aBepIICHUS padOTHI HAJl TPOEKTOM

Hudposas
naboparopust 1o

(U3HOJIOTHH TaTYUK
TEeMIepaTypsl U
BJIQ)KHOCTH)




«Kypcsl nepsoit nomMouy 1Jis
LIKOJIbHUKOB)
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ABTOHOMHBII
OT/EJl HEPBHOM
CHCTEMEL.
Heliporymopansna
sl pETyJISILUA.
CoMaTuyecKui u
BETreTaTUBHBIN
OT/IEJIbl HEPBHOU
CHCTEMEI

Heliporymopaibnas
perymsius mpoIeccoB
KU3ZHEACSITCIIbHOCTH
OpraHusma.

JlaboparopHuas padota 16.
«O11eHKa BereTaTuBHOM
PEaKTUBHOCTH aBTOHOMHOM
HEPBHOM CHUCTEMBI

N3yuuts cTpocHue
Y 3HAYCHHE
ABTOHOMHOM
HEPBHOU CUCTEMBI.

HaspiBatb 0cobeHHOCTH pabOThI
ABTOHOMHOTI'O OT/IeJ]la HEPBHOU
cucreMbl.Pa3myaTh ¢ MOMOIIBIO
WUTIOCTpALMY B yUeOHHUKE
CHMNATUYECKUH U
napacUMIATUYECKUN TTOJOTICIbI
ABTOHOMHOTI'O OT/IeJla HEPBHOU
CHUCTEMBI TI0 0COOEHHOCTSIM
crpoenus. Paznuyars
MapacuMIaTUYECKU U
CUMITATUYECKHH TIOIOTAEIBI 110
0COOCHHOCTSIM BJIUSHHS Ha
BHYTpeHHHE OpraHbl. OOBSCHATH HA
pUMepe peakly Ha CTPecc
COTJIACOBAHHOCTH PaOOTHI KENE3
BHYTPEHHEN CEKPEIUU U OTEIOB
HEPBHOU CUCTEMBI, pa3JINune
MEK1y HEPBHOM M TYMOpPaIbHOM
perynsanuei no odmemMy xapakrepy
BO3JICHCTBUS Ha OPraHU3M.
BbINOHATE ONBIT, HAOMIOIATh
MIPOUCXOASIINE POLECCHI U
CpaBHUBATh MOJyYEHHbIE
PE3YyNbTAaThl ONBITA C 0KUAAEMBIMHU
(omMcaHHBIMU B TEKCTE y4eOHUKA)

[udposas
naboparopust 1o

(U3HOJIOTHH TaTYUK
apTepUaANBHOTO
naBieHus (Iyabca)




Beenenne — 2u.

P.1. Opranuszm — 19 u.

Tematuueckoe IJIAaHUPOBAHUC B 9 knacce

P.2. Bun. lonynsauus. OBosronust BUIOB — 13 4.
P.3. MecTto yenoBeka B CHCTEME OPTaHUYECKOTo Mupa. — 12 4.
P.4. buoneno3. DOxocucrema - 149

P.5. buocdepa — 7 u.
O6006mmenue — 1 4.

Ne | Tema Conepxanue [leneBas yctanoBka | Konmnu | OCHOBHBIE BHIBI JE€ATEIIBHOCTH HUcnonbp3oBanue

1/ ypoka €CTBO | oOydaromuxcs Ha 000pyI0BaHUS

i 4acoB | YPOKE/BHEYPOUYHOM 3aHITUHU

1 | PaamHOXeEHUE U I'maBHBIC CBOMCTBA Yrnyouts u 2 Beiaensite m 00001maTh HudpoBoit MUKpOCKOTT

pazBuTHE
OpraHU3MOB.
PacturensHbIN
OpraHu3M
JKuBoTHBIN
OpraHu3M H €To
O0COOEHHOCTH.

pacTeHuii: aBTOTPO(HOCTD,
HECIOCOOHOCTh K aKTUBHOMY
MepeIBUKEHUIO,
pa3MenieHrne OCHOBHBIX
yacTeld — KOpHs 1 rmobdera —
B JIBYX Pa3HbIX Cpeaax.
Oco0OeHHOCTH pacTUTETHHOU
KJIETKU: IPUHAJICKHOCTD K
JyKapuoTam, HaJluyue
KJIETOYHOM CTE€HKH, MIACTU]T
Y KpYIHBIX BaKyoJIeil.

0000111aTh
CYIIIECTBCHHBIC
MPU3HAKU PACTCHHIA
Y PaCTUTEIIbHOMN
KJIETKH.

Brigennuts u
00001IUTH
CYIIECTBEHHbBIE
MPU3HAKU CTPOCHUS
U TIPOLIECCOB
KU3HEIACITCILHOCT

CYLIECTBEHHbBIE MTPU3HAKU
pacTeHUi U pacTU-TEJIbHOU
KJIETKU. XapaKTepu30BaTh
0COOEHHOCTH MPOIIECCOB
KU3ZHEJEATEIIbHOCTH PACTEHUIA:
MUTaHUS, TbIXaHMUS,
dboTocHHTE3A,

pa3MHoxeHust. CpaBHUBATh
3Ha4YeHHe MO0JI0BOro U OECHOJIOro
CII0COOOB Pa3MHOKEHUS
pacTeHui, JeNaTh BBIBOJBI HA

Y TOTOBBIC
MUKpPOIpEapaThl,
nabopaTopHOe
o0opynoBaHue IS
MPUTOTOBIICHHSI
BPEMEHHBIX
MUKpPOIpErapaToB
Brnaxubie npenapatsl
YKUBOTHBIX Pa3IMUHBIX
TUTIOB




CriocoObl pa3MHOKCHUS
pacTeHuii: NoJIOBOE U
oecrionoe. OcoGeHHOCTH
MTOJIOBOTO

pa3sMHOX)eHHS. TUIbl
0ecroJIoro pa3-MHOKEHUS:
BEreTaTHBHOE, CIIOPaMH,
JIeJICHUEM KJICTKU Ha/IBOe
Oco06eHHOCTH KUBOTHBIX
OpPTraHU3MOB:
MIPUHAICKHOCTD K
JyKapuoTam,
reTepoTpoHOCTS,
CIIOCOOHOCTH K aKTUBHOMY
MepeABMKEHNI0, 3a00Ta O
MOTOMCTBE, TOCTPOITKA
xuuil (THE3T, HOP).
Jlenenune JKMBOTHBIX T10
croco0am 10OBIBaHUS ITHILIH:
pacTUTENbHOSAHBIE,
XMILHBIE, Tapa3uTHYECKUe,
MaJaNbIINKy, BCESTHbIE

U ) KUBOTHBIX

ocHOBe cpaBHEHHS. OOBSICHSITH
POJIb Pa3JMYHbIX PACTCHUH B
YKU3HU YEJIOBEKA.

[IpuBOIUTE IpUMEPHI
MCII0JIb30BaHUS YEJIOBEKOM
Pa3HbIX CIOCOOOB Pa3MHOXKEHHUS
pacTeHuil B XO35IMCTBE U B
npupoje Beigenars u 0000maTh
CYIIIECTBEHHBIC MPU3HAKU
CTPOEHUS U MPOLIECCOB
KU3ZHEJCATEIbHOCTH
*KuBOTHBIX. Habmronats u
OTIMCBHIBAThH TTOBEJCHUE
’KUBOTHBIX. Ha3piBaTh
KOHKPETHBIC TTPUMEPHI
Pa3TUYHBIX JUKUAX )KHBOTHBIX U
Hau-00Jiee pacpoCTpaHEHHBIX
JOMaITHUX
KHUBOTHBIX.OOBSCHATH POJIb
Pa3IMYHBIX KUBOTHBIX B )KU3HU
4YeJI0BeKa. XapaKTepU30BaTh
CIocoObl MUTAHMSI, pacceneHus,
NepeKUBaHUS HEOIAronpHUsITHBIX
YCJIOBUM U MOCTPOUKH HKUITUII]
JKHBOTHBIMU

DKOJIOTHYECKHE
(hakTOphI U UX
JIeUCTBUE Ha
OpraHu3M.

Cpeibl )KM3HU OPraHu3MOB
Ha 3eMJIe: BOJHAs,
MMOYBEHHAs, OpraHU3MCHHAs..
Y ca0BUS KU3HH OPTaHU3MOB
B pa3HBIX cpejax.
DKoJyiorudeckue GakTopsbl:
abuoTtHyeckue, OMOTHYECKHUE
Y aHTPOTIOTEHHBIE HA3EMHO-

Jatb
XapaKTePUCTUKY
OCHOBHBIM cpejiaM
KU3HHU

Boiaenste 1 XapakTepuzoBath
CYLIECTBEHHBIC TPU3HAKHU CPE/T
*u3HU Ha 3emie. Ha3piBath
XapaKTepHbIe MPU3HAKU
OpraHu3MOB — OOHUTATENEH ITUX
cpen )ku3HU. XapaKkTepu30BaTh
YepThl MPUCTIOCOOTEHHOCTH
OPraHU3MOB K CpeJie UX

Hudposas
JabopaTopus 1o

9KOJIOTUH (JATYHK
MYTHOCTH, BJI&YKHOCTH,
pH, yriekucioro rasa
1 KHCIIOPO/JIa)




BO3/yIIHas,

oburanus. PacniozHasarts u
XapaKTepu30BaTh
HKOJIOTHYECKUE (PAKTOPBI CPeJIb

Bausaue
MIPUPOTHBIX
¢baxTOopoB Ha
OpraHu3M
YeJI0BEKa.

O06o06uieHne panee usy-
yeHHOro Matepuaia. Ot-
HOIIIEHHE YeJIOBEeKa K
IIpUPOJIE B UCTOPHUU Ue-
noBedectBa. [IpoGiemsbl
Orocdeprl: UCTOIICHUE
IIPUPOJHBIX PECYPCOB,
3arps3HEHUE, COKpAIICHNE
OHOJIOTUYECKOTO
pazHooOpasus. Pemenue
9KOJIOTMYECKUX MPoOIeM
Orocdeprl: parmoHaIbHOE
WCTIOJIb30BaHUE PECYPCOB,
oXpaHa IIPUPOJIBI, BceoOIiee
9KOJIOTMYecKoe 00pa3oBaHKe
HaCeJIeHUS.

JlaGopaTtopHnas pabota
«OI1eHKa KauecTBa
OKpY)Karolen cpeb»

BpIssBUTE OCHOBHBIE
9KOJIOTUYECKHE
npob6aemsl Ouocde-
pel. IIpoBectn
OIIEHKY KayeCcTBa
OKpYyKaromen
CpEIbl.

Brinensars 1 XxapakTepu3oBaTh
MPUYUHBI SKOJIOTHUECKUX
npo0iiem B 6nocepe.
[TporHO3MpOBaThH MOCIEACTBUS
UCTOIICHUS TIPUPOTHBIX
PECYPCOB M COKpAICHUS
OMOJIOTHYECKOTO
pazHooOpa3us.O0CyX1aTh Ha
KOHKPETHBIX IPUMEPax
9KOJIOTHYECKHE TTPOOIIEMBI CBOE-
ro peruoHa u 6uocgepsl B
1eJa0M. ApryMeHTUPOBATh
HE0O0XOIUMOCTb 3aINUTHI
OKpY>KaloIleu cpebl,
COOJTIOICHUSI TIPABIIT
OTHOILICHHUS K )KMBOM M HE)KUBOU
npupoie. BEIIBISATE U O1IEeHUBATD
CTETeHb 3arps3HEHUS
noMenieHuit. DuKCupoBaTh
pe3yabTaThl HAOIIOICHUN 1
nenathb BbIBoIbL. CoOMI0AaTh
npaBuia paboThl B KAOMHETE,
oOpareHus ¢ 1abopaToOpHBIM
000pyI0oBaHEM

Hudposas
naboparopust 1o

AKOJIOTHH (JaTYUK
BJIQ)KHOCTH,
YIJIEKUCIIOro ra3a
Y KHCIIOPO/JIA)







