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PABOYAA ITPOI'PAMMA

no bBUOJIOI'NU
C NCIIOJIb30BAHUEM PECYPCOB HIEHTPA «TOYKA POCTA» ECTECTBEHHO-
HAYYHOH U TEXHOJIOT MYECKON HAITIPABJIEHHOCTEM

ean u 3apaun
* peanu3alysi OCHOBHBIX 0011e00pa30BaTeIbHBIX IPOTPaMM MO y4EOHBIM ITpeaMeTaM
€CTECTBCHHO-HAYYHOW HANPABICHHOCTH, B TOM YHCIIE B paMKaX BHEYPOUHOU JIEATEIHHO-CTH
00yJaromuxcs;
* pa3paboTKa U peanu3aiys pa3HOyPOBHEBBIX JOMOJHUTEIBHBIX 0011e00pa30BaTeIbHBIX
MPOrpaMM €CTECTBEHHO-HAYYHON HANpPaBIEHHOCTH, a TAK)KE UHBIX MPOTpamMM, B TOM YHUCIIE B
KaHUKYJISIPHBII TIEpUOI;
* BOBJICUCHHE yUaAIINXCS U MeIarori4ecKuX pabOTHUKOB B MIPOEKTHYIO AESITEIHHOCTD;
* OpraHu3alys BHEy4YeOHOM NesSTeIbHOCTH B KAHUKYJISIPHBIN MIEpUO/, pa3padoTKa U peanu3alus
COOTBETCTBYIOIIKUX 00pa30BaTeIbHBIX MPOTrPaMM, B TOM YHUCIIE Ui Jarepeil, OpraHn30BaHHbIX
00pa30BaTeIbHBIMHU OPTraHU3alUSIMU B KAHUKYJISIPHBIN TIEPUOT;
* MMOBBIIIICHUE TTPOPECCHOHATHFHOTO MACTEPCTBA MEAArOTUYECKUX PAaOOTHUKOB IICHTPA, pe-
AMU3YIOIIUX OCHOBHBIC U JIOTIOJHUTEILHBIC 001Ie00pa3oBaTenbHbie porpaMMbl. Co31anne
neHTpa «Touka pocTay mpearnoaaraeT pa3BUTHE 00pa30BaTEIIBHON HHPPACTPYK-TYPHI
0011eo0pa3oBaTeIbHONM OpraHU3aIii, B TOM YKCIIE OCHAIIEHHE 00111e00pa3oBaTeIbHON
OpTraHHU3aIH:
* 000pyI0BaHHEM, CPEICTBAMU OOYUEHHUS U BOCTIUTAHUS AJIs1 U3Y4EHUs (B TOM YHCIIE DKC-
MEePUMEHTAJIBHOT0) IPEIMETOB, KYPCOB, JUCHUIIINH (MOAYJIEeH) €CTECTBEHHO-HAYYHOU
HATPABJICHHOCTH TIPH PeaTM3alM OCHOBHBIX 00IIe00pa30BaTeIbHBIX MPOTPaMM H J0-
MOJTHUTEIIBHBIX 0011e00pa30BaTEeILHBIX MPOTPAMM, B TOM YHKCIIE JUTSl PACIIUPEHUS CO-ACPKAHMS
yaeOHbIX npeameToB «Duszukay, «Xumusy», «buomorusy»;
* 000pyI0BaHHUEM, CPEJICTBAMHU OOYUCHUS U BOCIIUTAHUS JJIs1 PEATU3aIliU TPOTPaMM JI0-
MOJIHUTENBHOTO 00Pa30BaHMsI €CTECTBEHHO-HAYUHOM HANPaBICHHOCTEH;
* KOMITBIOTEPHBIM U UHBIM 000PYAOBaHUEM.

Konnenius coBpeMeHHOro 00pa3oBaHus MOJpa3yMeBaeT, UTO B y4€OHOM SKCIIEPUMEHTE
BEYUIYIO POJIb JOJKEH 3aHATh CAMOCTOSITENIbHBIN HCCIeI0BATENbCKUI YICHUUECKUN
skcriepuMeHT. COBpEeMEHHBIE SKCIIEpUMEHTAIBHBIC HCCIICIOBAHUS 110 OUOJIOTHH YXKe TPYTHO
MPeJICTa-BUTh 0€3 NCITOJIb30BAHUS HE TOJIBKO aHAJIOTOBBIX, HO M IU(DPOBBIX U3MEPHTEITHHBIX
npu6o-pos. B denepansHom rocynapctBeHHOM oOpazoBatebHOM ctanaapTe (PI'OC)
MIPOITHMCAHO, YTO OJTHUM M3 YHUBEPCAIBLHBIX YU4eOHBIX JICHCTBUH, MPUOOPETAEMBIX yUAIIMMHCS
JOJIKHO CTaTh YMEHHE «IIPOBEJCHHUS OIBITOB, IPOCTHIX IKCIIEPUMEHTALHBIX UCCIICIOBAHUIA,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI C UCTIOIB30BAHUEM aHATIOTOBBIX M IIU(PPOBBIX
MU3MEPUTENbHBIX TPU-00pOBY. YUeOHBIN HIKCIIEPUMEHT IO OMOJIOTHH, IPOBOIUMBIHA Ha
TpPaaAULIMOHHOM 000pyIOBaHuH, O6e3 MpUMEHEHHS U(PPOBBIX JTa0OpaTOPUil, HE MOKET
MO3BOJIUTH B TIOJTHOM Mepe PEIIUTh BCE 3a7]a-4M B COBPEMEHHOM IITKOJIe. TO CBSI3aHO C PSIOM
MIPHYWH:

* TPAAULIMOHHOE HIKOJIbHOE 000PYAOBAHNE M3-3a OTPAHUYEHUS TEXHUYECKUX BO3MOXKHO-CTEH He
MO3BOJISIET IPOBOAUTH MHOTHE KOJIMYECTBEHHbBIE UCCIIEOBAHNUS;

* IUTUTENLHOCTD MTPOBEJIEHUSI OMOJIOTMYECKUX HCCIEI0BaHU HE BCeraa

* COTJIaCyeTCsl C IITUTEILHOCTHIO YUEOHBIX 3aHSTHIA,



* BO3MOKHOCTb IIPOBEIEHHUS] MHOTUX MCCIIEI0BAaHUM OrPaHUYUBAETCS TPEOOBAHUAMU TEX-HUKH
6e3omacHocTa u ap. Ludposas madopaTopust MOJIHOCTHIO MEHSIET METOAMKY M COJIEpKaHHE
HKCIIEPUMEHTANIb-HOU JAEATEIBHOCTU M PEIIaeT BhIllenepedncienHbie nmpobiemsl. Lupokuit
CHEKTP JaTYUKOB MO3BOJIAIOT yYAIIUMCS 3HAKOMUTBCS ¢ TapaMeTpaMu OMOJIOTUIECKOTO
HKCIEPUMEHTA HE TOJb-KO Ha KAU€CTBEHHOM, HO ¥ Ha KOJIMYECTBEHHOM ypoBHe. [{udposas
nabopaTopus MO3BOJISAET BECTH JUINTEIIbHBINA SKCIIEPUMEHT J1aXe B OTCYTCTBUU
JKCIIEPUMEHTATOPA, @ YaCTOTa UX U3MEpPEe-HUI HEIIOABIIACTHA YEJI0BEYECKOMY BOCIPUATHIO. B
nporecce GOpMUPOBAHUS FKCIIEPUMEHTAIBHBIX YMEHUN YUEHUK 00ydaeTcsl PpeaCTaB-JsaTh
uHpopMaLuio 00 UCCIeI0BaHUU B YETHIPEX BUAAX:
* B BepOaIbHOM: OMHCHIBATh SKCIIEPUMEHT, CO3/IaBaTh CIIOBECHYIO MOJEIb 3KCIIEPHUMEHTA,
(uKCUpOBaTH BHUMaHKUE HA U3MEPSIEMbIX BEIMYMHAX, TEPMUHOJIOTHH;
* B TAOJIMYHOM: 3aIOJHATH TaOIMIIBI IaHHBIX, JIEKAIUX B OCHOBE MIOCTPOEHUS IpapuKoB (IIpu
ATOM Y YYalIuXcsi BO3HUKAET IIEPBUYHOE MTPECTABICHHE O MacITabax BEJTHYNH);
* B rpaM4ecKOM: CTPOUTH I'paUKU MO TAOIUYHBIM JaHHBIM, YTO JTAET BO3MOKHOCTh Iepe-Xo0/1a
K BBIJIBUKEHHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEX/ly BeIMUYMHAMU (TIPH 3TOM yUHUTENb
IIOKa3bIBAET IPEUMYLIECTBO B BU3yaIN3alluy 3aBUCUMOCTEH MEXy BEJINYMHA-MH, HATJIJHOCTh
U MHOTOMEPHOCTb); B BUJIE MaTEMaTUUYECKUX YPAaBHEHHI: JaBaTh MaTe-MaTUYECKOE OIUCaHHe
B3aMMOCBSI3M BEJIMUMH, MaTeMaTHIeCKOe 0000IIeHHE.
* opMHUpOBaHUE HCCIIEA0BATENBCKUX YMEHUM yUalMXCsl, KOTOPBIE BHIPAYKAIOTCS B CIIEIYIOIINX
JIEUCTBHSIX:

1. onpenenenue npodIeMsl;
. IOCTAaHOBKA HCCIIEIOBATEIbCKOM 3a1aun
. IJTAHUPOBAHUE PEIICHNUS 3a]1a4H;
. IOCTPOEHUE MOJIEIIEH;
. BBIIBDKEHHE TUIIOTES;
. OKCIIEPUMEHTAJIbHAS TIPOBEPKA TUIIOTE3;
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. QHAJIU3 JAHHBIX SKCIIEPUMEHTOB WA HAOIFOICHUIA,

8. hopmynupoBaHUE BHIBOIOB.

B ocHOBY 00pa3oBaTenbHOI MporpamM-Mbl 3a10KEHO TPUMEHEHNE ITU(PPOBBIX
nabopatopuii. TemMaTHKa MpeI0KEHHBIX SKCIIEPUMEH-TOB, KOJTHYECTBEHHBIX OIBITOB,
COOTBETCTBYET CTPYKTYp€ MpUMEPHOH 00pa30BaTeIbHON MPO-TPaMMBbl IO OHOJIOTHH,
conepxanuio PenepaabHOro rocyapcTBeHHoro oopasosarensHoro cranaapra (PI'OC)
OCHOBHOT'0O 00111er0 00pa3oBaHusl.

Ha 0aze nientpa «Touka pocTta» obecrieunBaeTcsi peaqu3aus 00pa3oBaTeIbHbIX IPOrpaMM
€CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKON HAMpPaBIEHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBHU
¢ TpeOOBaHUSIMH 3aKOHOATENIBCTBA B chepe 0Opa3oBaHms U ¢ YIETOM pekoMeHanuii dene-
pasbHOTO oreparopa yueOHoro npeamera «bruomorusy. OOpa3oBartebHas mporpaMMa
MO3BOJISIET MHTETPUPOBAThH PeaTM3yeMbIe 3/1€Ch ITOAXOIbI, CTPYKTYPY U COJepKaHUE TIPH
opranu3zaium ooyuenus Ouonoruu B 5S—11 kiaccax, BRICTpOEH-HOM Ha 6a3e 1100010 13
JOCTYIHBIX yueOHO-MeToandeckux komiuiekcoB (YMK).Mcnons3oBanue 000pya0BaHUS LIEHTpPa
«Touka pocta» npu peanuzanuu JanHoi OIl mo3-BosseT co3aaTh ycaoBuUs:

* JUIS PACHIMPEHUS COJICPKAHUSA MIKOJIBHOTO OMOJIOTHYECKOro 00pa30BaHus;

* U1 IOBBIIIEHUS IT03HABATEIbHON aKTUBHOCTH 00YYarOIUXCS B €CTECTBEHHO-HAYYHOM
o0JacTy;

* 111 pa3BUTHS JIMYHOCTH peOeHKa B Tpoliecce 00ydeHus: OMOJIOTUH, €T0 CIIOCOOHOCTEH,
(opMHPOBAHUS U YIOBJIETBOPEHHSI COLIMATBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;



* U1 pabOThI ¢ OJAPEHHBIMH LIKOJbHUKAMH, OPTraHU3aMH UX PA3BUTHS B PA3JIMUHBIX 00-J1aCTIAX
o0pa3oBaTenbHON, TBOpUECKOU AearenbHocTU. I [pumensis nndposbie 1abopaTopun Ha ypokax
OMOJIOTHH, YYaIIUEeCcs: CMOTYT BBITIOJHUTH MHOKECTBO J1a00OPaTOPHBIX pabOT M SIKCIIEPUMEHTOB
I10 IPOrPaMMe OCHOBHOM IIKOJIBI.

buoJiorus pacrenuii: J[pixanue juctbeB. Jpixanue kopHe. [loriomenue Boabl KOPHAMU
pactenuii. KopneBoe nasienue. Mcnapenue Boasl pacteHussMU. PotocuHTe3. [[pixanue cemsH.
VYcnoBust mpopacta-Hus ceMsH. TernontoOuBblie U X0JI0J0CTOUKHE PACTEHHUS.

3o0o0Jiorus: M3ydeHne ONHOKIETOYHBIX )KUBOTHBIX. [3ydeHne BHEIIHETO CTPOCHUS
JIOX/IEBOTO YepBs, HAOIIOIEHHUE 3a €r0 MEePeIBUKEHUEM U PEAKIIUSIMU Ha BHEIIHNE
pazapaxenus. I3yueHue cTpoeHrs MOJIIIOCKOB I10 BJIQXXHBIM IpenaparaM. M3zydenue
MHOr000pa3us YIEHUCTOHOTUX 110 KOJUIEKIUAM. V3yueHnue cTpoeHus pbl0 MO BIaKHBIM
npenapatam. M3ydyenue crpoenus ntuil. M3yueHue cTpoeHus: MIIEKOIUTAIOUIUX 10 BJIAXKHBIM
npenapataMm. BogHbie )kMBOTHBIE. TeII0-KPOBHBIE U X0JI0IHOKPOBHBIE JKUBOTHBIE

YesoBek H ero 310poBbe: 3yyenue kpoBoooOpaienus. Peakuns CCC Ha 103UpOBaHHYIO
Harpy3Kky. 3aBUCUMOCTb MEX/y Harpy3Koi M ypOBHEM dHepreTuueckoro oomMena. ['azooOmeH B
nérkux. Mexanusm nérounoro asixanus. Peakuus JIC Ha ¢pusndeckyro Harpy3Ky. JKu3HeHHas
EMKOCTb JIETKUX. BbI-enurenbHas, AbIXxaTeabHas U TEpMOPETYIATOPHAs QYHKINS KOXU.
HetictBue pepMeHTOB Ha cyOCTpat Ha IpuMepe KaTanaszbl. [IprucrnocobaeHHOCTh OpraHu3MOB K
cpene oouTaHusl.

O6mas 6uoJiorus: /[efictBue pepMEeHTOB Ha cyOCTpaT Ha MpUMeEpe KaTanasbl. PasznoxeHue
H202. Bausnue pH cpenpl Ha akTUBHOCTD (pepMeHTOB. PaKTOPBbI, BIUSIOLIUE HA CKOPOCTh
nporiecca porocuHTe3a. MzyueHune KIeTOK U TKaHel pacTeHU U )KUBOTHBIX Ha TOTOBBIX
MUKpOIIpenaparax 1 ux onuca-Hue. BelsiBieHre N3MEHUNBOCTH Y OPraHu3MOB. BeisiBieHne
IpUCcroco0IeHNH Y OpraHu3MOB K cpejie OOMTaHus (Ha KOHKPETHBIX IpuMepax).

B o6pa3oBatensHoii nporpamMme 10-11 ki1accoB npencTaBieHbl CIEAYIONINE Pa3/Iebl:

1. Knerka

2. Pa3MHOXeHME U pa3BUTHE OPraHU3MOB

3. OCHOBBI T€HETUKHU U CEJIEKIINH

4. Bun

5. DKkocucTemsl

Bbuonorndeckoe HabIOCHNE U SKCIIEPUMEHT MTPOBOJATCS B (hopMe 1abopa-TOpHBIX padoT
U JIeMOHCTparuil. JleMOHCTPAallMOHHBIM SKCIEPUMEHT IPOBOJUTCS B CICAYIOUINX CIydasX: a)
UMEIOIIeEeCs] B HUIMYMH KOJIMYECTBO MPHUOOPOB U UPPOBBIX JATYUKOB HE TIO3BOJISIET
OpraHu30BaTh WHAWBUIYAIbHYIO, APHYIO UM FPYNIIOBYIO Ja00paTOpHYIO paboTy;0)
HKCIIEPUMEHT UMEET HEOOJBIIYIO MPOJOJIKUTENBHOCTD U CIOXKHOCTh U BXOJUT B CTPYK-TYPY

ypoKa.

Oco0eHHOCTH colep:KaHNsl CTPYKTYPHBIX KOMIIOHEHTOB pado4eii NporpaMmsl 110
Onosiornu B 5S—9 kiaccax ¢ HCnosIb30BaHueM 000pynoBaHus neHTpa «Touka pocra»
IInanupyemsie pe3yabTaThl 00ydeHus no kypcey «buosorus . 5—9 kaace» .
IIpenmMeTHBIE pE3yIbTATHI:
1) bopmupoBaHue IIEHHOCTHOTO OTHOIICHHSI K YKHUBOM MPUPOJIE, K COOCTBEHHOMY OpPTaHM3-
My; HOHUMaHHE POJIM OMOJIOTUU B (JOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHBI
MUpA;



2) yMeHHE MTPUMEHSTh CUCTEMY OMOJIOTHYECKUX 3HAHUI: paCKPBIBATh CYITHOCTH JKUBOTO,
Ha3bIBATh OTJIMYHSI )KUBOTO OT HEKMBOTO, IEPEUUCIIATh OCHOBHBIE 3aKOHOMEPHOCTH Op-
raHu3anuy, QyHKIMOHUPOBAHUS O0BEKTOB, SIBICHUH, TPOIIECCOB KUBOW PUPOIHI,
HBOJIIOI[MOHHOTO PAa3BUTHUSI OPraHMUECKOTO MUPA B €T0 €AMHCTBE C HEXKUBOM MPHPOJION;
c(OpPMHPOBAHHOCTh PEACTABICHU O COBPEMEHHOM TEOPHH YBOJIOIMH U OCHOBHBIX
CBUJICTEIIHCTBAX IBOJIIOIIHH;

3) BIIaJiecHuEe OCHOBaMU IMOHATHIHOTO amrapaTra U HayqHOTO s13bIKa OUOJIOTHH
UCTIO0JIb30Ba-HUE U3YUYECHHBIX TEPMUHOB, TIOHSATHIA, TEOPUH, 3AKOHOB M 3aKOHOMEPHOCTEH JIJIst
00Bsic-HeHMsI HAOII0AaeMbIX OMOJIOTHYECKUX 0OBEKTOB, SIBJICHUN U MPOIIECCOB;

4) noHnMaH#e COCOOOB MOMyYSHHUS OMOIOTUYECKUX 3HAHUN; HAJTMYKE OIBITA HCIIOJIB30-
BaHUS METOJI0B OMOJIOTHH C LIEIbI0 U3YUYEHUS )KUBBIX 00BbEKTOB, OMOJIOTMYECKHX SBJIEC-HUH U
IPOIIECCOB: HAOIIOICHHUE, ONTUCAHNE, IPOBEJICHUE HECTIOKHBIX OMOIOTUYECKHUX OIBITOB
HKCIIEPUMEHTOB, B TOM YHCJIE C HCIIOJIb30BAaHHEM aHAJIOTOBBIX M U(POBBIX PHOOPOB H
UHCTPYMEHTOB;

5) yMeHHe XapaKTepU30BaTh OCHOBHBIE TPYIINBI OPraHU3MOB B CHCTEME OPTraHHYECKOTO
MU-pa (B TOM YKCIIC BUPYCHI, OAKTEPUH, PACTEHUS, IPUOBI, )XUBOTHBIC): CTPOSHHE, TIPOIIECCHI
KHU3HENICATECIILHOCTH, UX MTPOUCXOXKIICHNE, 3HAUCHHE B TIPUPOJIC U J)KU3HU YCIIOBEKA,;

6) ymMmeHHe O0BSICHATH TIOJ0KECHUE YEIOBEKA B CHCTEME OPraHUYECKOTO MHpPA, €ro IPOHC-
XO0XJIEHUE, CXO/ICTBA M OTIMYMS YEJIOBEKa OT )KUBOTHBIX, XapaKTEPH30BATh CTPOCHHUE U
MPOIIECCHI KU3HEIEATSILHOCTH OpraHu3Ma 4eJI0BEKa, €ro MPUCIIOCOOIEHHOCTD K Pa3-INYHbIM
HKOJIOTHYECKUM (PaKTOpaM;

7) yMeHHE ONUCHIBAThH KJIETKU, TKAHW, OPTaHbl, CHCTEMbI OPTaHOB U XapaKTEepPH30BaTh BaXK-
Helue GMoJ0rnyecKe MPOLECcChl B OPraHU3Max pacTeHUH, )UBOTHBIX U YEJIOBEKa;

8) chopMUpPOBAaHHOCTb MPEICTABICHUN O B3aMMOCBSI3U HACIEIOBAHUS TIOTOMCTBOM IpHU-
3HAKOB OT POJAUTENILCKUX (DOPM C OpraHM3anrel KIeTKH, HATMYHEeM B Hell XpOMOCOM Kak
HOcuTelNel HacneCTBEeHHOW nHpopMannu, 00 OCHOBHBIX 3aKOHOMEPHOCTSX Hacje-I0BaHus
NIPU3HAKOB;

9) chopMUpPOBaHHOCTH NMPEACTABICHUI 00 OCHOBHBIX (PaKTOpax OKPYXKaroIle cpeibl, UX
POJIH B KU3HEIEATEILHOCTH M YBOJIIOIIH OPTaHU3MOB; TPE/ICTABICHUE 00 aHTPOIIOT€H-HOM
dakrtope;

10) chopMupoBaHHOCTD MPEACTABICHUN 00 3KOCHUCTEMaX U 3HAU€HUH OMOPa3HOO0pa3us; o
r7100aTbHBIX KOJOTMYECKUX MpobiaeMax, CTOSAIMX Mepel 4YeI0BEYeCTBOM U CIocodax ux
PEOJI0JICHHUS;

11) ymenue pemaTth yueOHbIE 33141 OMOJIOTMYECKOTO COACPIKaHuUs, B TOM YHCIIe
BBISIBIISITH TIPUYWHHO-CIIEJICTBEHHBIE CBSI3H, TPOBOJIUTH PACUETHI, JIENaTh BBIBOJIBI HA OCHOBAHUHT
MOJTyYCHHBIX Pe3yJIbTaTOB;

12) ymeHue co3aBaTh U MPUMEHSTh CIIOBECHBIE U rpaduyecKie MOJIENH ISl OObSICHEHHSI
CTPOCHUS )KUBBIX CHCTEM, SIBIICHHI U MPOIIECCOB YKUBOH MPHPOJIBI;

13) moHrMaHMe BKJIaJa POCCUMCKUX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE OMOIIOTHYECKUX
HayK;

14) Bnanenre HaBbIKaMU pabOTHI ¢ MH(POPMAIUe OHOIOrMYeCcKOro CoJepKaHus, Pe/i-
CTaBJICHHOH B pa3Hoii (hopMe (B BHJIE TEKCTa, TAOJIMYHBIX JAHHBIX, CXeM, Ipa(UKOB, IUarpamMmm,
MoIelel, N300paKeHHH ), KPUTUUECKOTO aHalin3a MH(POPMAIIMH B OIEHKH €€ TOCTOBEPHOCTH;

15) ymMeHue mIaHupoBaTh 0] PyKOBOJICTBOM HACTaBHUKA U MPOBOANUTH YIeOHOE
MCCJIeI0Ba-HUE UK TIPOCKTHYIO pabOTy B 001acTh OMOJIOTHH; C yY€TOM HaMEYCHHOM 1IeTTH



dbopMy-TrpoBaTh NpodIEeMy, TUIIOTE3Y, CTABUTH 33]a4l, BEIOUPATh aJJIeKBaTHbIE METOIbI ISl KX
peuieHus, GOpMyIHPOBATH BBIBOABI; ITYOJIMYHO MPEACTABIATH IMOJyYCHHBIE PE3YIbTAThI;

16) ymeHue HHTETPUPOBATH OMOJIOTUYECKUE 3HAHUS CO 3HAHUSMU APYTUX YICOHBIX TIPE]I-
METOB;

17) chopMUpOBaHHOCTH OCHOB 3KOJIOTMYECKON TPAMOTHOCTH: OCO3HAHHE HEOOXOAUMOCTH
JEHCTBUI MO COXPAaHEHUIO0 OMOpa3HO00pa3usl U OXpaHe MPUPOIHBIX IKOCUCTEM, COXPa-HEHUIO U
YKPEIICHUIO 3/I0pPOBbs YEJIOBEKA; YMEHHUE BEIOUPAThH 1IeJIeBble YCTAHOBKH B CBOUX JIEUCTBUAX U
MOCTYMKaX [0 OTHOILIEHUIO K KUBOU MPUPOE, CBOEMY 3[I0POBBIO U 3J0POBBIO OKPY>KAIOIIUX

18) ymeHue ucnonbp30BaTh NPUOOPETEHHBIE 3HAHUSI U HABBIKU JJIs1 3J0POBOr0 00pasa xu3-
HU, cOAJTAHCUPOBAHHOTO MUTAHUS U (PU3NIECKON aKTUBHOCTH; HEMPHUSATHE BPETHBIX MPH-BBIUEK
¥ 3aBUCHMOCTEH; yMEHHE MTPOTHBO/ICHCTBOBATD JDKEHAYYHBIM MAaHHITYJISILUSAM B 00JIaCTH
3/10pOBbSI;

19) oBnaneHne npueMaMy OKa3aHUs NEPBOW MOMOIIM YEJIOBEKY, BhIPAILIUBAHUS KYJIbTYp-
HBIX PACTEHUH U yXOJa 32 JOMAITHUMU KUBOTHBIMHU.

Ilnanupyemsle pe3yabTaTthl 00ydeHus o kypcey «buosaorust . 10—11 kiace»
OcBoenune yue6HOro npeamera «buonorus» Ha ypoBHE cpeHEro 0011ero o0pa3zoBaHus T0JKHO
o0ecreynBaTh JOCTIKEHUE CIETYIONINX MPEAMETHBIX, METAPEIMETHBIX U JIMYHOCT-HBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

IIpenmeTHble pe3yJIbTaThI

[IpeameTHbIC pe3yabTaThl 00yUEHUS OMOJIOTHH JTOKHBI 00€CTIeUnBAaTh:

* (popMupoBaHHEe IEHHOCTHOT'O OTHOIIEHUS K )KUBOM MpHUpoJE, K COOCTBEHHOMY OpraHU3-My;
NOHUMaHHE PoJIK OUOJIOTUH B (POPMUPOBAHUH COBPEMEHHOI €CTECTBEHHOHAYYHON KapTHHBI
MUDA;

* YMEHHUE IPUMEHSTh CUCTEMY OMOJIOTHYECKUX 3HAHUN: PaCKpbIBAaTh CYIHOCTh )KUBOTO, Ha-
3bIBaTh OTJIMYMS KUBOTO OT HEXKHMBOT'O, IEPEUUCIIATH OCHOBHBIE 3aKOHOMEPHOCTH Opra-
HU3aLWHU, QYHKIIMOHUPOBaHUSI 00BEKTOB, SIBJICHUH, IPOIIECCOB KUBOW MPUPO/IbI, IBOJIIO-
LIMOHHOT'O PAa3BUTHS OPTaHUYECKOTO MUpPA B €r0 €IMHCTBE C HEKUBOM MPUPOIOH;

* c(pOpMHUPOBAHHOCTH MPEJICTABICHUN O COBPEMEHHON TEOPHH SBOIOIMHU U OCHOBHBIX
CBUJIETENILCTBAX IBOJIOLH;

* BJIaJICHUE OCHOBAaMH MOHATUHHOTO amnmapara U Hay4yHOro s3bIka OMOJIOTHH: HCIOIb30Ba-HUE
U3YyYEHHBIX TEPMUHOB, TIOHATHH, TEOPUI, 3aKOHOB M 3aKOHOMEPHOCTEN 1151 00bsAC-HEeHUS
Ha0JIr01aeMbIX OMOJIOTHUECKUX 00BEKTOB, SIBICHUI U MIPOIIECCOB;

* IOHMMaHHUe CIIOCOOO0B MOTyuYeHHs] OMOJIOTHUECKUX 3HAHUI; HAIWYHE OIbITa UCIIOJIb30Ba-HUS
METOJI0B OMOJIOTHUH C IIEJIbI0 U3YUYEHHSI )KUBBIX 00BEKTOB, OMOJIOTUYECKUX SBICHUN U
MIPOLIECCOB: HAOIIOACHNE, ONUCAaHNE, IPOBEICHNE HECIOKHBIX OMOJIOTHYECKUX OMBITOB U
HKCIIEPUMEHTOB, B TOM YHCJIE C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB U
WHCTPYMEHTOB;

* YMEHHE XapaKTePH30BaTh OCHOBHBIE I'PYIIIBI OPTaHU3MOB B CUCTEME OPraHUYECKOro MU-pa (B
TOM YHCJIe BUPYCHI, OaKTE€pPUHU, pACTEHUs, TPUOBI, JKUBOTHBIE): CTPOEHUE, ITPOLIECCHI
KHU3HEIEATEIIbHOCTH, UX MTPOUCXOK/ICHNE, 3HAUCHHE B IPUPOJIE U KU3HU YEJIOBEKA;

* YMEHHE OOBSCHATH MOJIOKEHUE YeJIOBEKa B CUCTEME OPraHMUECKOro MUpPa, €ro MpoUcXo-
’KJIEHUE, CXO/ICTBA U OTJIMYHUS YEJIOBEKA OT KUBOTHBIX, XapaKTEpU30BaTh CTPOCHHUE U IIPOLECCHI
KHU3HEAESITEIbHOCTH OpraHu3Ma YeIoBeKa, ero MpUCIoCcOOICHHOCTh K pa3-IMYHBIM
9KOJIOTUUYECKUM (paKTOpam;

* YMEHHE HCI0JIb30BaTh MPUOOPETEHHbIE 3HAHUS U HABBIKU JJIs1 3J0pOBOr0 00pa3a KHU3HHU,



cOaaHCUPOBAHHOTO MUTAHUA U GU3NYECKON aKTUBHOCTH; HEMPUATHE BPEIHBIX IPUBBI-YEK U
3aBUCHMOCTEN; yMEHUE TPOTHUBOICHCTBOBATH JKCHAYYHBIM MAHUITYJISIIIUSAM B 00J1a-CTH
3JI0pPOBBSI;
* YMEHUE OMUCHIBATH KJIETKH, TKAHU, OPTaHbl, CHCTEMbI OPT'aHOB U XapaKTEPHU30BATh BaXK-
HeHIme OMOIOTUYECKHE MPOIIECChl B OPraHu3Max paCcTEHUH, )KUBOTHBIX U YETIOBEKA;
* c(hopMHUPOBAHHOCTD MPEJICTABICHUI O B3aUMOCBSI3U HACJIEJOBAHUSI [IOTOMCTBOM IPU-3HAKOB
OT POJUTENBCKHUX (POPM C OpraHU3alMeN KIeTKU, HATMYHEeM B Hell XpOMOCOM KaK HOCHUTENe
HaCJIECTBEHHOW MH(OpMaIiu, 00 OCHOBHBIX 3aKOHOMEPHOCTAX HacleA0Ba-HUS PU3HAKOB;
* chopMHUPOBAHHOCTH MPECTABICHUNH 00 OCHOBHBIX (haKTOpax OKpYKarollel Cpe/ibl, UX POJU B
YKU3ZHEJIEATSIILHOCTH U DBOJIOLIUN OPTaHU3MOB; MPEICTABICHIE 00 aHTPOIIOTeH-HOM (paKTope;
* chopMHUPOBAHHOCTH MPEJICTABICHUI 00 YKOCUCTEMAaX M 3HAYCHUU OMOPa3HOO0pa3us; O
MIOOATBHBIX YKOJIOTUYECKUX MPOOJIEMaXx, CTOSIINX TIepe]] YeT0BEYSCTBOM U CIIOCO0axX MX
IIPEOIOJICHHS,;
* YMEHHE peniath yueOHbIe 3aaul OMOIOTHYECKOT0 COIEP KaHUS, B TOM YHCIIE BBISBIISTD
MPUYHUHHO-CJIEICTBEHHBIE CBSI3U, IPOBOJUTH PACUETHI, /Ie]aTh BHIBOJIBI HA OCHOBAHHH I10-
Jy4EHHBIX Pe3yJIbTaTOB;
* YMEHHUE CO3/1aBaTh U MPUMEHSTH CIIOBECHBIE U TpaduuecKre MOAETH Al OOBICHEHHS
CTPOCHHUS JKUBBIX CUCTEM, SIBJICHUW U MPOIICCCOB YKUBOU MTPHPOJIBI;
* IOHUMAHKE BKJIaJIa POCCUICKUX U 3apyOS)KHBIX YUEHBIX B Pa3BUTHE OMOJIOTHUECKUX HAYK;
* BJIAJICHUE HaBBIKAMU PaOOTHI C HHPOPMAITHECH OMOIOTHICCKOTO COICPIKAHMSI, ITPEICTAB-
JICHHOU B pa3Hoi (hopme (B BUC TEKCTa, TAOIMYHBIX JaHHBIX, CXeM, TpaUKOB, qHA-TPAMM,
MoJiesiel, N300paKeHHi ), KpUTHUECKOTO aHaln3a HH()OPMAIIUY U OLIEHKU €€ 10-CTOBEPHOCTH;
* YMEHHE IIAHUPOBATh TIOJ] PYKOBOJICTBOM HACTaBHHMKA U MTPOBOAUTH Y4eOHOE UCCIIeI0Ba-HHE
WM TIPOEKTHYIO paboTy B 001acTH OMOJIOTHH; C YIETOM HAMEUEHHOMU 11eH (hOpMyITH-pOBaTh
npo0iieMy, TUTIOTE3Y, CTABUTh 3a/1a4M, BHIOMPATh a/IEKBAaTHBIE METOMBI ISl UX pe-IICHUs,
bopMynUpOBaTh BHIBOJIBI; MTYOJIWYHO MPEICTABIATH MOTYYCHHbBIE PE3YIbTaThI;
* YMEHHUE HHTETPUPOBATH OMOJIOTHICCKUE 3HAHUS CO 3HAHUSAMU JAPYTUX YICOHBIX TIPEIMETOB;
* chopMHUPOBAHHOCTH OCHOB YKOJIOTHUECKON TPAMOTHOCTH: OCO3HAHHE HEOOXOTUMOCTH
JIEWCTBUI 110 COXpAaHEHHUIO0 OMOpa3HOO0pa3Us U OXpaHe MPUPOIHBIX SIKOCUCTEM, COXpa-HEHHUIO U
YKPETUICHUIO 3I0POBbS YEIIOBEKA; YMEHUE BEIOUPAThH IIEJICBBIC YCTAHOBKH B CBOUX JICHCTBUSAX H
MOCTYMKaX MO OTHOIIEHUIO K )KUBOU MPUPOE, CBOEMY 3/IOPOBBIO U 3[I0POBBIO OKPYKAIOIIIHX.
MertanpeameTHble pe3yJibTaThI

YHuBepcanbHbIe MO3HABATENbHBIE 1eHCTBUS ba3oBble Tornyeckue AeiCTBUS:
* BBISIBIISITh U XapPaKTEPU30BaTh CYIECTBEHHBIC TPU3HAKK OMOIOTHYECKUX OOHEKTOB (SIB-TICHU);
* YCTaHABJIMBATDH CYIIECTBEHHBIH MPU3HAK KIACCU(PUKANN OHOIOTHISCKHX 00BEKTOB,
OCHOBaHUS 1T 0000IIEHUS M CPAaBHEHUS, KPUTCPUH IPOBOIUMOTO aHAJIH3A,;
* ¢ YU4ETOM MPEITOKEHHOW OMOJIOTHISCKOM 3a/1a49H BBISBIISATH 3aKOHOMEPHOCTH U TIPOTH-
BOpEUMS B pacCMaTpUBAEMbIX (pakTax W HAOIIOJCHUSX; TIpeIIaraTh KpUTSPUH IS BBISB-JICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;
* BBISIBIISATH ACPUIMTH HHPOPMAINH, TaHHBIX, HEOOXOIUMBIX JJIsl PEIICHUS TTOCTABJICHHON
3a/1a4i;
* BBISIBIISITH IPUUUHHO-CIIE/ICTBEHHBIC CBS3H MPU U3yUYEHUU OUOIOTHUECKUX SIBICHUN U
MIPOLIECCOB; JIENaTh BHIBOJIBI C UCIIOJIb30BAHUEM JI€IYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIO-
YEHUH, YMO3aKIIOUeHUH TI0 aHATIOTHH, (POPMYIHPOBATH TUIIOTE3BI O B3aUMOCBSI3AX;
* CaMOCTOSITEIILHO BRIOUPATH CIIOCO0 pelIeHus y4eOHOM OMOIOTHYEeCKOM 3aaun (CpaBHU-BATh
HECKOJIbKO BApUAHTOB peIlIeHUs], BRIOUPATh Haubosiee MoAXOAAIIUI ¢ yI€TOM CaMO-CTOATEIBHO



BBIJICIICHHBIX KPUTEPHER).
Ba3oBble ncciienoBaTe/bCKHE AeCTBHS:
* HCIIOJIB30BATh BOIIPOCKHI KaK MUCCIIEIOBATEIBLCKUN HHCTPYMEHT MTO3HAHUS;
* popmMynHpOBaTH BOMPOCH], PUKCUPYIOLIUE PAa3PhIB MEKIY PEATbHBIM U KeJIaTeTbHBIM
COCTOSTHUEM CHUTYAIlNH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABINBATH HCKOMOE U JIAHHOC;

(GbopMHPOBATH TUITOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYXIACHUHN U CYKICHUN APYTrUX,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHEHUE;
* IIPOBOUTH IO CAMOCTOSITEIHHO COCTABJICHHOMY IIJIAHY OIBIT, HECIOXKHBIM OMOJIOTHYE-CKUT
SKCTIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBIICHUIO OCOOEHHOCTEH OMOI0-THYECKOTO
00BeKTa U3YUEHUS, IPUINHHO-CIICICTBEHHBIX CBS3EH U 3aBUCUMOCTEH OMOJIO-THIECKUX
00BEKTOB MEXKIY COOOM;
* OIICHUBATH MPUMEHUMOCTD U JJOCTOBEPHOCTh MH(OPMAIINH, TIOTYYCHHON B X0J1e OHO0JIO-
TUYECKOTO UCCIIeIOBaHMS (SKCTIEPUMEHTA);
* CaMOCTOSATENBHO (HOPMYIHUPOBATh 000OIIEHUS U BBIBOJBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HAOII0/IEHUS, OTIBITA, UCCIIEOBAHUS, BIaIeTh MHCTPYMEHTAMHU OIICHKHU JI0CTOBEPHOCTH
MOJTyYEHHBIX BBIBOJIOB M 0000IIIEHUI;
* IPOTHO3UPOBATh BO3MOXKHOE JabHEHIIIEe pa3BUTHE OMOJIOTHUECKHUX MPOIIECCOB M UX
MOCJICACTBHSI B AHAJIOTUYHBIX MJIM CXOJIHBIX CUTYAIUsX, & TAKXKE BBIABUTATH MIPEIITOJIOKE-HUS
00 UX pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.
Padora ¢ undpopmanmeii:
* PUMEHSTH PA3INIHBIC METOBI, HHCTPYMEHTHI U 3aIPOCHI TIPU TTOUCKE U 0TOOpe OMOJI0-
rU4ecKoi HHGOPMAIUU WM JaHHBIX U3 UCTOYHUKOB C YUETOM MPEUI0KEHHON yueOHOM
OMOJIOTHYECKOH 3a/1a4H;
* BBIOMPATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH OHOJIOTHYECKYIO
uH(pOPMAIIKIO Pa3INYHBIX BUIOB U (HOPM MpeICTaBICHHUS;
* HAXOJIUTh CXOJHBIE ApPTYMEHTHI (TIOATBEPKIAIOIINE UITH OMIPOBEPTAIOIINE OJTHY U Ty KE HJIEIO,
BEPCHIO) B Pa3JIMYHBIX WH()OPMAMOHHBIX HCTOYHHUKAX
* CaMOCTOSITEIFHO BEIOUPATh ONTUMAIBHYIO (hOPMY MPEACTABICHUS NHPOPMAITUU ¥ HILTIO-
CTPHUPOBAThH PEIIaeMbIC 3a/1a9l HECTIOKHBIMH CXEMaMH, JTHarpaMMaMu, WHOUW rpaduKoi 1 ux
KOMOWHAIIASIMHU;
* OIIEHUBATh HAJIEKHOCTH OMOIOTHYECKON HH(POPMAINH 110 KPUTEPUSIM, MPEATI0KEHHBIM
yUUTENeM WU cPOPMYITHUPOBAHHBIM CAMOCTOSATEIHHO;
* 5(pPeKTUBHO 3aIIOMUHATH ¥ CUCTEMATU3UPOBATh HH(OPMAIIHUIO;
* OBJIQJIETh CUCTEMON YHUBEPCAIbHBIX MIO3HABATEIBHBIX IEHCTBUI o0ecrieunBaeT cop-
MHPOBAHHOCTh KOTHUTHBHBIX HABBIKOB O0YJArOIINXCS.
YHuBepcaibHble KOMMYHHKATHBHbBIE 1eiiCTBUS

Oo0menue:
* BOCIIPHHUMATH U (POPMYJIUPOBATH CYXKJICHHS, BBIPAKATh IMOIIUHU B TIPOIECCE BBITIOTHE-HUS
MPAKTUYECKHUX U TAOOPATOPHBIX paboT; BRIpaXKaTh ce0sl (CBOIO TOUKY 3PEHHS) B YCT-HBIX U
MHCbMEHHBIX TEKCTaX;
* pacnio3HaBaTh HEBepOAllbHbBIE CPEICTBA OOIIEHUS, TOHUMATh 3HAYEHHE COLMAThHBIX 3HAKOB,
3HATh U PACIIO3HABATH MPEANOCHUIKN KOH(PIUKTHBIX CUTYallUi U CMIr4aTh KOH-(IUKTHI, BECTU
TIePETOBOPHI;
* IOHUMAaTh HAMEPEHHS IPYTUX, TPOSBIIATh YBAKUTEILHOE OTHOIIIEHUE K COOCCETHUKY U B
KOPPEeKTHOH opme popMyIMpoBaTh CBOM BO3PAKEHUS,
* B XOJI€ IMAJIOTa W/WJIM JUCKYCCUH 3a/1aBaTh BOTPOCHI 1O CYIIECTBY 00CYK1aeMoit O1o-



JIOTMYECKON TEMBI U BBICKa3bIBaTh UJIEH, HALIEJICHHbIE HA pellleHNue OMOJI0rMYecKor 3a1a-uu U
noJjiep>kaHue OJ1aroenaTeIbHOCTH OOLICHNUS;
* COIIOCTABIIATh CBOU CYKJEHUS C CY)KJIEHUSMU JAPYTUX YYaCTHUKOB JHaJIora, OOHapyKU-BaTh
pPa3JIMYME U CXOJICTBO MO3ULIHIA;
* MyOJIMYHO NPEACTABIATH PE3YIbTAThl BBIMOJIHEHHOTO OMOIOTHYECKOTO OMbITa (IKCIIEPU-MEHTA,
UCCIIEI0BaHUs, IIPOEKTA);
* CaMOCTOATENBHO BBIOUPATh (hOpMAT BBICTYIUIEHUS C yUETOM 3a/1a4 NIPE3CHTALUU U 0CO-
OeHHOCTEeH ayAUTOPUH U B COOTBETCTBUM C HUM COCTABJIATh YCTHBIE U IUCbMEHHBIE TEKCTHI C
MCII0JIb30BaHUEM WIIIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMmecTHasl 1eSITEeILHOCTD (COTPYAHUYECTBO):
* MIOHMMATh U UCTIOJIH30BAThH MPEUMYIIECTBA KOMAaHAHON M WHAWBUYAIbHOW pabOoThI IpH pe-
HIEHUU KOHKPETHOM OMOIOrnyecKoil mpo0ieMbl, 000CHOBBIBATh HEOOXOJMMOCTD MTPUMEHE-HHS
IpyNIOBBIX (OpPM B3aUMOICHCTBHS NIPH PEUICHUH TIOCTABICHHON Y4eOHOH 3a/1a4H;
* IPUHUMATD LI€JIb COBMECTHOM EATENBHOCTH, KOJUIEKTUBHO CTPOUTH JIEHCTBUSA 110 €€ J0-
CTHKEHHIO: paclpeiessiTh POJIU, 10TOBapUBaThCsl, 00CYXk1aTh MPOLIECC U PE3YNIbTAT COB-
MECTHOM paboThl; yMeTh 0000I11aTh MHEHUSI HECKOJIBKHX JIFOJEH, IPOSBIATH TOTOBHOCTh
PYKOBOIUTb, BBIIOJIHAT IOPYYEHHMS, TIOAUNHATECS;
* IJTAHUPOBATh OPTaHU3AINI0 COBMECTHON pabOTHI, OMPEEISATH CBOIO POJIb (C y4&ToM
MPEANOYTEHUN U BOBMOXXHOCTEH BCEX YYACTHUKOB B3aUMOCHCTBUSA), PACTIPEILIISTh 3a-1a4l
MEXy WICHAMH KOMaHJIbl, Y4aCTBOBATh B TPYIIOBEIX (hopMax paboThI (00Cyxae-HUsA, OOMEH
MHEHUSIMH, «MO3TOBbIE IITYPMbD» U UHBIE);
* BBITMOJIHATBH CBOIO YacTh PabOThI, IOCTUTaTh KAYECTBEHHOI'O PE3yJIbTaTa [0 CBOEMY
HaIpPaBJICHUIO U KOOPAUHUPOBATh CBOM JECUCTBHUS C IPYTUMU YJI€HAMH KOMAH/[IbI;
* OIICHMBATh Ka4€CTBO CBOETO BKJIa/a B OOLIUII MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTENLHO
c(hOopMyYITMPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS; CPAaBHUBATh PE3YyIbTAThI C HCXOTHON
3ajaueil ¥ BKJIAJ KaXKI0T0 WIeHAa KOMaHbl B IOCTHXKEHUE Pe3yabTaToOB, pa3AeisaTh chepy
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTh K IPEJOCTABIECHUIO OTUETA MEPE/] IPYIIION;
* OBJIQ/IETh CUCTEMON YHHUBEPCAIbHBIX KOMMYHUKAaTUBHBIX J€UCTBUN, KOTOpasi 00ecreun-BaeT
c(OpMUPOBAHHOCThH COLMAIBHBIX HaBBIKOB ¥ AMOI[MOHAJILHOTO HHTEIIEKTa 00y4Ya-FOLIUXCS.
YHuBepcaiabHble peryJsiTUBHbIE 1elicTBUS

Camoopranuzanus:
* BBISIBJIATH IPOOJIEMBI JUTS PELICHHS B )KM3HEHHBIX M YUE€OHBIX CUTYallUsX, UCHIOIb3Ys OHO-
JIOTUYECKHE 3HAHMUS,
* OPUEHTHPOBATHCS B PA3IMYHBIX MOJIXOAAX MPUHATUS PELICHUH (MHAUBUIYAIbHOE, IPU-HATHE
pellieHus B TpyMIe, IPUHITHE PEeLIeHUH TPYIoil);
* CaMOCTOSITEIbHO COCTABIISATH AJITOPUTM pEIIeHUs 3a/1a4M (WM €T0 YacThb), BEIOUpATh Criocod
pelieHus: yueOHoN OHOJI0rHYecKol 3a7jaun ¢ Y4ETOM UMEIOUINXCSl PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATH Mpe/IaraéMble BApUAHThI PELICHU;
* COCTaBJIATH IUIaH ACUCTBUH (IUIaH pealn3alii HAMEUEHHOTO aJITOPUTMA PEIIeHus ), KOp-
PEKTHPOBATH MPEJIOKEHHBIHN arOPUTM € YIETOM MOJTYYSHHSI HOBBIX OMOJIOTMYECKUX 3HAaHUN 00
U3y4yaeMOM OHOJIOTHYECKOM OOBEKTE;
* IeN1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.
CamMokoHTpoOJIb (peduiekcusi):
* BJIJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBALNY U pe(IIEKCUH;
* 1aBaTh aICKBaTHYIO OLICHKY CUTyalluy U IIPeyIaraTh IUIaH €€ U3MEHEHMS;
* YYUTHIBATh KOHTEKCT U IIPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTb IIPH PEILICHUN



y4eOHOM OMOJIOTMUECKON 3a/1auH, aAanTHPOBATh PEIICHUE K MEHSIOIIUMCST 00CTOSTEIh-CTBaM;
* OOBSICHSTH IPUYUHBI IOCTHKEHUS (HEOCTHIKEHHSI) PE3yIbTaTOB JEATCIBHOCTH, TaBaTh
OIICHKY TPHOOPETEHHOMY OIIBITY, YMETh HAXOJUTh MO3UTUBHOE B MMPOU3OIICAIICH CUTYa-1IHNH;
* BHOCUTBH KOPPEKTUBEI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, U3MCHHUBIIIUXCS
CUTYyaIlui, YCTAHOBJICHHBIX OITMOOK, BO3HUKIIUX TPYAHOCTEH;
* OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIH M YCIOBHUSIM.
OMOIIMOHAIIFHBIM HHTEIIJICKT:
* pa3IMyaTh, HA3bIBATh U YIPABISITH COOCTBEHHBIMH SMOIUSMH U SMOITUSMH JIPYTHUX;
* BBISIBJISTH M aHAIM3UPOBATh PUYMHBI YMOIIHA;

* CTaBUTH Ce0sl HA MECTO JPYTOro YeJI0BEKa, IOHUMATh MOTHUBBI 1 HAMEPEHHSI IPYTOro;
* PETYJIMPOBATh CIIOCOO BBIPAKCHHS SMOIIHH.
[IpunsaTHe ceds1 M IPYrux:
* OCO3HAHHO OTHOCHUTHCS K JIPYTOMY YEJIOBEKY, €ro MHEHHIO;
* IPU3HABATh CBOE MPABO HA OIMMOKY U TAKOE K€ MPaBO APYroro;
* OTKPBITOCTH ce0e U ApYruM; 6 0CO3HABATH HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;
* OBJIQ/IETh CUCTEMON YHHUBEPCAIBbHBIX YU€OHBIX PEryISTUBHBIX ACUCTBUMN, KOTOpas obec-
nevynBaeT (OPMHUPOBAHHE CMBICIIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSISI MO3ULIUS JTMU-HOCTH),
Y )KH3HCHHBIX HABBIKOB JIMYHOCTH (YIIpaBIIeHUs CO00H, CaMOIUCIIUTUINHBI, YCTOW-YUBOTO
MTOBEJICHUS).
JInuyHOCTHBIE pe3yJIbTAThI

IaTpuoTnyeckoe BOCIUTAHHE:
* MIOHUMaHHE [IEHHOCTH OMOJIOTHYECKON HAyKH, €€ POJIM B Pa3BUTHHU YE€TIOBEUECKOTO 00-II1eCTBa,
OTHOIIEHHE K OMOJIOTUU KaK BaYKHOM COCTABISIONIEH KYIbTYpbI, TOPAOCTH 3a BKIIAJ POCCUMCKIX
Y COBETCKHX yUYEHBIX B pa3BUTHE MUPOBON OMOIOTMUYECKON HAYKH.
I'paxxnanckoe BocnuTanue:
* TOTOBHOCTbH K pa3HOOOPa3HOM COBMECTHOM AESITETbHOCTU IIPH BBHITIOTHEHUH OMOIOTHYE-CKUX
OTIBITOB, DKCIIEPUMEHTOB, UCCIICOBAHNUN U TIPOSKTOB, CTPEMJICHUE K B3aUMOTIOHH-MaHUIO 1
B3aMMOIIOMOIIIH.
JlyXOBHO-HPABCTBEHHOE BOCIUTAHME:
* TOTOBHOCThH OI[EHHBATh CBOE TIOBEJICHUE U MIOCTYIIKH, a TAKXKE TIOBEJICHUE U MTOCTYIIKU APYTUX
JIOJIeH ¢ MO3UIIMU HPABCTBEHHBIX HOPM M HOPM JKOJIOTHYECKOT0 TIpaBa ¢ y4ETOM OCO3HAHUS
MOCIIEACTBHIA MOCTYITKOB.
IcTeTHUYECKOE BOCIUTAHHE:
* MIOHUMaHHUE SMOIIMOHATHFHOTO BO3/IEHCTBUS MPUPOIBI U €€ IIEHHOCTH. L{eHHOCTH HaydHO-TO
MMO3HAHUS:
* OPHCHTAINSA B JCATCILHOCTH HA COBPEMEHHYIO CHCTEMY OMOJIOTHICCKUX HAYUHBIX TIPE/I-
CTaBJICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TIPUPO/IbI, B3AMMOCBS3IX YeJIOBE-Ka C
MIPUPOAHON U COLIMATIBHOM CPEeIOi;
* pa3BHUTHE HAYYHOM JTHO003HATENFHOCTH, MHTEpECa K OMOJIOTHYeCKON HayKe U UCCIIe0Ba-
TEIIbCKOM JeATEeIbHOCTH;
* OBJIaJICHUE OCHOBHBIMHM HaBBIKAMHU HUCCIIEIOBATEILCKOM IEITCILHOCTH.
@®opMHUpOBaHUE KYJIbTYPbI 310POBbSI:
* OCO3HAHME ICHHOCTH YKU3HH; OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO M YCTAaHOB-Ka Ha
3I0pPOBBIN 00pa3 KU3HU (30pPOBOE MUTAHUE, COOTIOIEHNE TUTHCHHYECKHUX TTpa-BUJI,
cOQTaHCUPOBAHHBIN PEKUM 3aHATUN U OTIBIXA, PETyJsipHas (U3NUecKasi aKTHB-HOCTh);
* OCO3HAHHE MOCEACTBUN U HEMPHUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIICHUE aTKOT OIS,



HapKOTHKOB, KypeHHE) 1 UHBIX (GOpM Bpeia Al (PU3NUECKOro U IMCUXHUYECKOT0 30PO-Bbs;

* coOro/IeHue MpaBmil 0€30IaCHOCTH, B TOM YHCIIE HaBBIKM 0€3011acCHOTO MOBECHHS B
MIPUPOJHOM CpeJIE;

* YMEHHE 0CO3HABATh 3MOLIMOHAJILHOE COCTOSIHUE CBOE U IPYTUX JIFOJEH, YMETh YIIPABIIATh
COOCTBEHHBIM SMOLIMOHAIbHBIM COCTOSIHUEM;

* ¢(hOpMUPOBAHHOCTb HaBbIKA Pe(PIEKCUH, IPU3HAHUE CBOETO IIPaBa Ha OIIMOKY U TAKOIO e
IIpaBa Jpyroro 4ejoBeKa.

TpyaoBoe BociMTaHue:

* aKTUBHOE y4acTHE B PEIICHUH NIPAKTHUECKUX 3ajiay (B paMKax CEeMbH, LIKOJIbI, TOPO/A,
Kpasi) OMOJIOTHYECKON M HKOJIOTHYECKON HANPaBICHHOCTH, HHTEPEC K MPAKTUIECKOMY
U3yUYEHHIO podeccHii, CBA3aHHBIX ¢ OUOJIOTHEH.

IK0JIOTHYECKOe BOCIIUTAHUE:

* OpUEHTANHs Ha IPUMEHEHHE OMOJIOTUYECKUX 3HAHUH JIJIsl peIIeHHs 3a/1a4 B 00JIaCTH
OKpYXKarolllel Cpelibl, IJIAHUPOBAHUS MOCTYNKOB U OLICHKH X BO3MOKHBIX IIOCIEACTBUN JUIs
OKpYXKarolllel Cpeibl;

* IOBBIIICHUE YPOBHS 3KOJIOIMYECKON KYJIbTYpPbI, OCOZHaHHUE IN100aIbHOIO XapaKTepa KO-
JIOTMYECKUX NpoOJeM U MMyTel UX pelleHts; aKTUBHOE HENIPHUATHE IEHCTBUM, IPUHOCA-IIUX BpeJ
OKpYKaroIlEH Cpese;

* TOTOBHOCTb K YYaCTHIO B IPAKTUYECKON JEATEIHOCTHU SKOJIOTMUYECKON HalpaBICHHOCTH.
AnanTanus ody4yapmerocss K H3MeHSIOIMMCS YCJI0BUAM COUMAJIBLHON M IPUPOI-HOM
cpenbl:

* OCBOEHHE 00YUaIOIIMMHUCS COLUAIEHOTO OTbITa, HOPM U MPaBUJI OOIIECTBEHHOTO MOBE-/I€HUS B
rpymnmnax 1 cooOlecTBax Mpy BbIMOJIHEHUH OMOIOTHYECKHX 3a/1a4, IPOEKTOB U

MCCJIEOBAHNM, OTKPBITOCTD OMNBITY U 3HAHUSM APYTHUX;

* OCO3HaHUE HEOOXOAUMOCTU B (POPMHUPOBAHUHU HOBBIX OMOJIOTMUECKUX 3HAHUM, yMEHHE
(bopMynUpOBaTh U1, TOHATHUS, TUIIOTE3bl O OMOIOIMYECKHX O0BEKTAX U SBJICHUAX, 0CO-3HAHHE
nepuuTa COOCTBEHHBIX OMOJIOTHYECKUX 3HAHUMN, TUTAaHHPOBAHHUE CBOETO Pa3BUTHS;

* YMEHHE ONEePUPOBaTh OCHOBHBIMU MOHATHUSMHU, TEPMUHAMU U NIPEACTABIECHUSIMU B 00/1a-CTH
KOHIENINN YCTOMYMBOTO Pa3BUTHS;

* YMEHHUE aHAJU3UPOBATh U BBISIBIISITH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U IKOHOMUKH;
OLICHMBAHME CBOMX JEMCTBUI C yUETOM BIIMSHUSA HA OKPYKAIOLYIO CpENY, JOCTH)KEHHUS LieIel 1
NPEO0I0JICHHSI BBI30BOB M BO3MOXKHBIX TJI00AIBHBIX MTOCIIEICTBHIH;

* OCO3HAHME CTPECCOBOM CUTYyallMH, OLICHUBAHHUE ITPOUCXOJAIINX U3MEHEHUH U UX MOCIEN -
CTBUH; OLICHHBAHUE CUTYaIlUU CTPECCa, KOPPEKTUPOBAHUE IPUHUMAEMBIX PELIEHUH U JEICTBHI;
* YBaXHUTEJIbHOE OTHOILLIEHHE K TOUKE 3PEHUSI IPYroro 4eIoBeKa, ero MHEHHUIO, MUPOBO3-3PEHHUIO.

DopMbI KOHTPOJIA

KonTtposb pe3ynpTaToB 00ydeHHs] B COOTBETCTBHUH C JIAaHHON 00pa3oBaTeIbHON
POrpaMMOil MPOBOIUTCS B OPME MHUCHbMEHHBIX U IKCIIEPUMEHTAIBHBIX paboT, MpEeAnoIaraeTcs
MPOBE/Ie-HUE MPOMEXKYTOUHONU U UTOTOBOM aTTECTAINH.

IIpome:xxyTounasi arTecTanus

Jns1 ocymiecTBieHUsI TPOMEKYTOUHOM aTTECTAllMU UCTIONIB3YIOTCS KOHTPOJIBbHO-OLIEHOYHbIE
MaTepuaibl, 0TOOp CoZepKaHUs KOTOPBIX OPUEHTUPOBAH Ha MPOBEPKY YCBOCHHUS CUCTEMBI
3HAHWI ¥ YMEHUM — WHBAPUAHTHOTO SAPa COACPKAHUS JEHCTBYIONTUX 00pa30BaTeIbLHOM MPOo-
rpaMMBbI 110 OMOJIOTHH [T 00111e00pa30BaTeNbHBIX OpraHu3auil. 3aAaHus IPOMEKYTOUHOMN



aTTecTallly BKIIIOYAIOT MaTepual OCHOBHBIX pa3/esioB Kypca OMOIOTHH.

I[TAKET OLIEHOYHbIX MATEPHUAJIOB 1 KPUTEPHUU OUEHUBAHIA 10
[NPEAMETY «bBHUOJIOI' S
KonTposbHble H3MepUTeIbHbIEe MATEPHUAJIbI

[Tpu opranu3zanuy TEKyIEro KOHTPOJIA YCIIEBAEMOCTH 00yYaIOUXCs CAe1yeT YUUThIBAaTh
tpedoBanuss PI'OC OO0 k cucTeMe OLIEHKH JOCTHKEHUS INTaHUPYeMbIX pe3ysbratoB OOII,
KOTOpasi JI0JKHA IIPeyCMaTpUBaTh UCIOIb30BaHUE PA3HOOOPA3HBIX METOI0B U (POPM, B3aUMHO
JOTIOHSIONIMX APYT Apyra (CTaHAapTU3UPOBAaHHBIC TUCHbMEHHbBIE U YCTHBIE pa0OThI, MPOEKTHI,
NpaKTUYEeCKHEe U 1JabopaTopHbIE paboThI, TBOPUYECKHE PAOOTHI, CAMOAHAIN3 M CAMOOIICHKA,
HaOJII0ZICHUE, UCTIBITAHUS U UHOE).

Br100op yKa3aHHBIX HUYKE TUIIOB ¥ PUMEPOB KOHTPOJbHBIX U3MEPUTEIBHBIX MAaTEPHATIOB
00yCIIOBJIEH ME€JarOrMYeCKOi 1 METOIUYECKOM 11€71€CO00Pa3HOCTHIO, C YUETOM MPEAMETHBIX
ocobeHHocTeil kypca «buonorus 5—9 kmacey.

Tectsl 1 3a1aHus pa3zpadoTanbl B cooTBeTcTBHH ¢ (hopmatom EI'D u 'HA, uto nmo3Bossier
JaKe B paMKaxX YCBOCHHMsI MPAKTUYECKOM YacTH MPOrpaMMbl OTpa0aThIBaTh 00IIECyYeOHbIE U
MIpEeMETHBIC 3HAHUSI U YMEHHSL.

[lepedeHb OLIEHOYHBIX MPOLIEYP JOJKEH OBITh ONTUMAIBLHBIM M IOCTATOUYHBIM JJIS OIpe-
JIeTICHUS] YPOBHSA JOCTHXKCHHS O0YJAIOIIMMHUCS TPEAMETHBIX M METAIIPEIMETHBIX PE3ysIbTa-TOB.
®ukcanus pe3yabTaToB TEKYILEro KOHTPOJIS YCIEBAEMOCTH 00yUarOLUXCsl OCYLIE-CTBIIETCS B
COOTBETCTBUU C MPUHATONU B 00pa30BaTEILHON OPraHU3allii CUCTEMOM OLICHH-BaHUSI.

IIpenjioskeHHbIe THIIBI M IPUMEPHI 32JaHUH:
* OPUEHTHUPYIOT YUUTEINS B INANa30HE KOHTPOJIBHBIX U3MEPUTEIBHBIX MAaTEPHAIIOB 10 KypCY,
MOMOTAIOT Pa3HOOOPA3UTh 3a/laHUs] TPEHHPOBOYHOT'0, KOHTPOJIBHOTO U JIONOJI-HUTEIBHOTO
MOJlyJIed, KaK HHTEPAKTUBHOT'O BUJIE0-YPOKA, TaK ¥ TPAJULMOHHOIO YpO-Ka B paMKaX KJIACCHO-
YPOUHOU CHCTEMBI;
* YUUTHIBAIOT BO3MOKHOCTH YCBOCHMSI MaTepHalia, C TOUKH 3peHUs ero AudepeHunanuu s
Pa3IUYHBIX KaTeropuil 00y4aronuxcs, pa3Horo ypoBHs U3Y4€HUs MTPeIMETa, BO3PACTHBIX
0COOEHHOCTEH MIIAAIINX IKOJIbHUKOB, a TAKKE MOTUBALIMOHHOIO M IICUX03MOIIMOHAIBHOTO
KOMIIOHEHTOB YPOKOB;
* [I03BOJISIIOT OTPAa0AThIBaTh HABBIKH, 3aKPEIUIATH [TOJyYSHHbIE 3HAHUS U KOHTPOJIUPOBATh
pe3yibTaThl 00yYeHHs, KaK B XOJI€ KaXI0T0 YPOKa, TaK U B paMKaX UTOTOBOTO YpOKa 110
marepuainy paszznena. Cneruduueckoit GopMoil KOHTPOIIS sABIsieTCs paboTa ¢ mpubdopamu,
n1abopaTopHbIM 000pya0BaHNEM, MoeasIMU. OCHOBHAs LEJIb STUX ITPOBEPOUYHBIX PabOT:
OTpeieIEHUEYPOBHS Pa3BUTHS YMEHHI IIKOJIHHUKOB paboTaTh ¢ 000pYyJOBaHUEM U ITPOBOAUTH
AKCIIEPUMEHTAaJIbHbIE UCCIIEIOBAHMUS, TIITAHUPOBATh HAOII0I€HNE WIH OIBIT, BECTU
CaMOCTOSITENIbHO MPAKTUYECKYIO paboTy. 3aaHNe MOXKET CUUTATHCS BBIMOJIHEHHBIM, €CITU
3aMyCaHHbIN/BBIOPAaHHBIN OTBET COBIAJAET C BEPHBIM OTBETOM. 3a/1aHUSI MOT'YT OILIEHUBATHCS KaK
1 6amnom, Tak 1 OOJBIIUM KOJTUYECTBOM B 3aBUCMOCTH OT YPOBHS CII0)KHOCTH 3aJ[aHUs, OT
KOJINYECTBA BBE/ICH-HBIX/BHIOPAHHBIX OTBETOB, OT THIIA 33JJaHHUS.
Hopmpbl o11eHOK 3a Bce BU/IbI TPOBEPOYHBIX PAOOT
«5» — ypOBEHb BBINOJIHEHUS TPEOOBAaHUN 3HAUNUTENIBHO BBIIIE YAOBIETBOPUTEIBHOTO:
* OTCYTCTBHE OIIMOOK, KaK 10 TEKYIEMY, TaK U IO IPEAbIAYIIEMY yUeOHOMY MaTepHay;
* He 0oJiee OQHOTO HEIOUYETA.
«4» — ypOBEHb BBIIIOJHEHUS TPEOOBAHUI! BbIIIE YAOBIETBOPUTEIILHOTO:



* HaMure 2—3 omuO0oK win 4—6 HeTOUYETOB MO TEKYIIEMY Y4eOHOMY MaTepuay;

* He Oosee 2 omMOOK Ui 4 HEOYETOB 110 MPOUCHHOMY MaTepUay;

* MCIOJIb30BAHNE HEPAIIMOHATLHBIX TPUEMOB pPEIICHHsI YUeOHO 3a1aun.

«3» — I0CTAaTOYHBI MUHUMAJIBHBIA YPOBEHD BBHIITOJIHEHHUS TPEOOBAHUMA, TPEIBSIBISEMBIX K
KOHKPETHOHU padoTe:

* He Oonee 4—6 ommOoK nau 10 HeAOUETOB 1O TEKyIIEeMY yueOHOMY MaTepuany;

* He Oonee 3—5 ommOOK KMau He Oosiee 8 HEOUETOB 10 MPOHIEHHOMY YUeOHOMY MaTepu-aiy.
«2» — ypOBEeHb BBINOJIHEHHS TPEOOBAHUIN HIDKE YIOBIETBOPUTEIHLHOTO:

* Hanmuue O6osee 6 omnOok uau 10 HeOUYETOB MO TEKYILIEMY MaTepHany;

* Oostee 5 ommOOK WK OoJiee 8 HEOUETOB 0 MPOIJICHHOMY MaTepuaty.






BBenenue — 1 4.
P. 1. buonorust — Hayka o )HUBOM MUpE — 7 4
P.2. Ctpoenue opranuzma — 9 4.

P.3. MHOT000pa3ue KuBbIX OPraHU3MOB — 15 4.
P.4. TloBropenue u 06001menue — 2 4.

TemaTnuyeckoe NJIaHKPOBaHKE B S Kjacce

Ne | Tema Conepxanue LeneBas yctanoBka | Konuu | OcHOBHbIE BUIBI iedaTenbHOCTH | Mcnonib3oBanue

1/ ypoka €CTBO | 0OyYalomuXcsl HA YPOKE/BHEY- o0opyIoBaHUs

11 YacoB | pOYHOM 3aHSATHH

buonoruss — Hayka o xuBoM mupe (7 9)

1 | Metoas! u3yuenust | Mcnonb3oBanue yBe- OOBSICHATD 1 YMmenue paboraTh C MUuKpOCKOII CBETOBOMH,
MIPUPOJIBIL. JUYUTEIBHBIX IPUOOPOB MPU | Ha3HAUCHUE n1abopaTopHBIM 000pyI0BaHUEM, | ITUGPOBOI
JIaGoparopHas pa- | U3y4eHHUU OOBEKTOB JKUBOW | YBEITUYUTEIBHBIX YBEIUYUTEIbHBIMA TIPUOOPaMHU.
6ora 1 OPUPOJBL. YBEIUUUTENbHBIE | TPHOOPOB. N3yuats ycTpoiicTBO Mu-

«M3ydenune npuOOPHI: JIYIBI pyYHAs, PaznmuaTs pydnyto KPOCKOTIa U COOJII0JaTh IpaBuiIa
yCTpoiicTBa HITaTUB-HAasi, MUKPOCKOI. P. | u mratuBHyr0 paboThl C MEKPOCKOIIOM.
yBenmuuutTenbHbIX | I'yk, A. Ban JleBenryk. Yactu | aymsl, 3HaTh CpaBHHBAThH yBEIHUEHHE JTYIIBI U
npubopoB» MHUKPOCKOIIA. BEJIMYMHY T10JTY- MHUKpockorna. [ToimydaTs HaBbIKK
Muxpomnpenapar. [IpaBuna 4aeMoro ¢ UX MOMO- paboTBI ¢ MUKPO-CKOIIOM TIPH
pa-60Thl C MUKPOCKOIIOM. IIbIO YBETUYEHHUS. U3Yy4YEHHH FOTOBBIX
MuKpomnpenaparoB. CodmoaaTh
npaBuiIa paboThl B KaOMHETE,
oOpailieHus ¢ 1abopaTOpHBIM
o0opyoBaHHEM
Crpoenue opranusma (9 u)
2 | CtpoeHuE KIETKH. Crpoenue knetku. Tkanu. | BeisiBinsaTs uactu 1 YMmenue paboTats ¢ MHUKpPOCKOTII CBETOBOI,

JlabopaTopHas pa-
oora 2.

«3HaKOMCTBO C
KJIETKaMU PACTEHU»

Kiterounoe ctpoenue
JKUBBIX OPraHU3MOB.
Knerka. YacTu KieTku u
UX Ha3HAYCHHE.

KJICTKH Ha
pPHCYHKaX

yueOHHUKa, XapaKTe-
pHU30BaTh MX 3HAUYE-

1a00paTOPHBIM 000PYIOBAaHUEM,
YBEJIMYUTEIBHBIMHU MPUOOPAMH.
Ha6mronaTe yacT 1 Op-TaHOUIBI
KJIETKH Ha TOTOBBIX MUKPO-

nudposoit




Hue. CpaBHUBAThH
JKUBOTHYIO U
pPacCTHTEIHHYIO
KJIETKU, HAXOAUTh
YepThI UX CXOJICTBA
U pa3Inyusl.
Paznuuate TkaHu
JKU-BOTHBIX U
pacTeHuil Ha
pUCYHKaX y4eOHH-
Ka,
XapaKkTepu30BaTh
WX CTPOCHHUE,
00BSIC-HATh UX

npemnapaTax Mo MajabiM U
OOJIBIITUM YBEITMYCHUEM
MHUKPOCKOTIAa U OITUCHIBATH HX.
Paznuyath OT/ebHBIC KIETKH,
BXO/JISIIIIME B COCTAB TKAHMU.
O600mate 1 GUKCUpPOBaTh
pe3yNbTaThl HAOIOACHUH,
nenaTh BbIBOIBL. COOII0AaTh
npaBuia paboThl B KaOuHeTe
OuoJsioruu, 0OpaIIeHus ¢
1a00paTOPHBIM 000PYIOBaHUEM

(G YHKIIMH.
XUMHUYECKUH cocTaB | XMMHMUYECKUI COCTaB Paznnuats HaGmrogate 1eMoHCTpanuio
KIICTKH. KIIETKU. XUMUYECKHE HEOPraHU-YECKUE U OIIBITOB YYHUTEIEM,
BEILIECTBA KIICTKH. OpraHu4ecKue aHAIIM3UPOBATh UX P €-3yJIbTaTHhI,

Heopranuue-ckue
BEILECTBA KJIETKH, UX
3HAYEHUE JIJIS KJIETKU U
opranusma. Opranuye-
CKHE BEILIECTBA KIIETKH,
UX 3Ha4YEHUE JUIS KU3HU
OpraHu3Ma u KJIETKH

BEIECTBA KJIET-KH,
MHUHEpaJIbHBIE CO-
JIM, OOBICHATD UX
3Ha4Y€HHUeE IS opra-
HHU3MA.

JIeNIaTh BBIBOJIbI. AHATH3UPOBATD
MIPE/ICTAaBICHHYIO Ha PUCYHKaX
ydyeOHMKa H(OPMAITHIO O
pe3yiabTarax onbITa, paboTas B
nape YMenue paborats C
n1abopaTopHbIM 000pyI0BaHUEM




MHuoroo06pasue KuBbIX opranu3moB (15 )

Crpoenue u
KHU3HEIEATEILHOCTh
OakTepuii. 3HaUCHUE
OakTepHii B mpupoe
1 )KM3HU YeIoBeKa

bakrepuu: ctpoenue u
JKU3HEEATENBHOCTh. bakT
epuu — MPUMUTHUB-

HBIC OJTHOKJICTOYHBIC Op-
rauu3mel. CTpoeHue 6ak-
Tepuil. PasmHoXeHue.
OakTepuil JeICHHEM
KJIETKU HaziBoe. bakre-
pHUH KaK camasi IpeBHSs
rpynmna opraHu3MoB.
[Tpoueccsl xu3Heaes-
TEJIBHOCTH OAKTEPHIA.
[Tonsitue 06 aBTOTpOdax
U rereporpodax, mpoxa-
pHOTax U SyKapuoTax

XapakTepHu30BaTh
0COOEHHOCTH
CTpOe-HUS
OakTepuil.

2

OnwuceIBaTh pa3HOOOpa3HbIC
(hopMBI OaKTepHATBHBIX KIETOK
Ha PUCYHKE
yueOHuKa.Pa3muvars MOHSTHS:
«@BTOTPODBI», «TeTePOTPOPHI»,
«IIPOKAPUOTHI», «IYKAPUOTHI.
XapakTepHu30BaTh MPOIIECCHI
KHU3HE-JeSITeIbHOCTH OaKTEPHH
Kak 1poka-puot.CpaBHUBATH U
OLIEHUBATh POJIb OaKTe-PHii-
aBTOTPOo(OB U OaKTEepUi-TeTepO-
TpodoB B pupoe Y MEHUE
paboTtarthb ¢ 1a00paTOPHBIM
o0opyI0oBaHUEM, YBE
JTMYUTEITLHBIMU IPHOOPAMHU.

PaccmarpuBanue
OakTepuil Ha TOTOBBIX
MUKpOTpernaparax ¢
HCII0JIb30BaHUEM
MHUKPOCKOTIIA.




[MapctBO Pacrenus.
XBOIIIH, IJIAYHBI,
MAIIOPOTHUKH.
I'omocemenHsIe,
MMOKPBITOCEMSIHHBIE.
JlaGopaTopHas
pabota3.
«OcobeHHocTH
Pa3BHUTHUS CITIOPOBBIX
pacTeHui»

Pacrenus.lIpencrasienue
0 mo-pe. OTnuuUTEIHHOE
CBOMCTBO PACTECHU.
Xmopodwuin. 3HaueHue
¢dorocuntesa. CpaBHe-HUE
KJIETOK pacTeHH U
Oakrtepuil. Jlenenue
[apCcTBa pacTeHUi Ha
IPYIIIbL: BOAOPOCIH,
[[BETKOBBIE (ITOKPBITOCE-
MEHHBIE), TOJIOCEMEHHBIE,
MXH, TIJIayHBI, XBOIIIH,
nanopoTHUkH. CTpoeHue
pacrenuii. Ko-peHp u
no0er. CroeBu-1e
BoJiopociieil. OCHOB-HbIE
pa3Iu4ust OKPHITO-
CEMEHHBIX U
rOJIOCEMEHHBIX pacTe-
Hul. PoJb IBETKOBBIX
pacTeHUl B JKU3HU YEJI0-
BEKa

Xapakrepus3oBaTh
TJIABHBIC IPU3HAKH
pacTeHui.

PaznuuaTh yacTH BETKOBOTO
pacTe-HUs HA PUCYHKE
y4eOHUKa, BBIIBUTATH
IPEOoNIoKEeHUs 00 uX
¢ynkuusax.CpaBHUBATH
I[BETKOBBIE U TOJIO0CEMEH-HbIE
pacTeHHUsl, XapaKTepU30BaTh UX
CXOJICTBO U Pa3JINYUSI.
XapakTepu3oBaTh MXH,
MarOPOTHUKH, XBOILH, IJIAyHbI
KaK CIIOPOBbIE pacTe-Husl,
OTIpEeACISATh TEPMUH
«cropa».BeISIBIISITS HA PUCYHKE
yueOHHUKa pa3-TuYHs MEKIY
pacTeHUsIMH pa3HbIX
CUCTEMAaTUYECKUX TPYIII.
ConocrtaBnsTh CBOMCTBA
pacTUTENIb-HOU U
OakTepuaIbHOM KJIETOK, JIeJaTh
BBIBOJIbI. XapaKTepU30BaTh
3Ha4YECHHE PACTEHUN Pa3HbIX
CUCTEeMaTUYECKUX TPYIN B
JKA3HU Y€JI0BEKa Y MEHHUE
paboTaTh ¢ 1a00paTOPHBIM
obopynoBaHuEM, yBe-
JTYUTEITHHBIMU IPHOOpaMH.

OO6Hapy>keHue XJIo0po-
TUTACTOB B KJIETKaX
pacTteHui ¢
UCTIOJIb30BaHUEM
1u(poBoro
MHUKPOCKOTIA.
DNEeKTPOHHBIE
TAOJUIIBI ¥ TIUTAKATHI.




Bonopocnu, nx OO6mas xapaktepuctu-ka. | M3y4uTh cTpoeHHE Muxpockorn
MHOroo0pasue B CrpoeHue, pa3sMHO-KECHHUE | U Pa3MHOKECHHE BoraensaTs u onuceiBaTh UG poBOH,
IPUPOJE BOJIOPOCIIEH. BOJI0-pocCiie CYLIECTBEH-HbIE IPU3HAKU MUKpOIpEnaparsbl.
Paznoo6pasue Bojo- BOJIOpOCIIei. XapaKkTepru30BaTh (OnHOKNETOYHAS
pocneil. Otnensl: 3ené- IJIaBHBIE YEPTHI, JIEKAIUE B BOJOPOCIb —
Hele, Kpacusle, bypeie OCHOBE CUCTEMATHUKH BO- XJIAaMHJIOMOHA/1a)
BOJIOPOCIIH. 3HAUEHUE nopocnei. Pacniosnasats
BOJIOPOCIIEH B IIPUPOJE. BOJIOPOCIIM HA PUCYH-KaX,
Hcnonp3oBanue Boso- repOapHbBIX
pOCIEil 4eI0BEKOM matepuanax.CpaBHUBaTh
BOJIOPOCIIH C HA3€MHBI-MHU
pacTeHUsIMU U HAXOJUTh 0o0IIMe
npusHakd. OOBICHATH TPOLIECCHI
Pa3MHOKEHUS y OJTHOKJIETOYHBIX
Y MHOT'OKJIETOY-HBIX
Bozopocnel. Mcnonp3oBars
UH(POPMALMOHHBIE PECYPCHI IS
HOJTrOTOBKU COOOLIEe-HUS O
3HA4EHUH BOJOPOCIEH B IIPU-
pOJIE U JKU3HU YEIIOBEKa
Mxu. O61mas xapak- MoxoBuassle, xapaktep- | M3yuuTs cTpoeHue CpaBHuBaTh NpeacTaBUTENEH Mukpockon
TEPUCTHUKA U 3Haue- HBIE YEPTHI CTPOEHUS. Y Pa3MHOKEHUE pa3-JINYHBIX TPYII PACTEHUN UG pOBO,
HUE Kunaccer: [leuéHounuky 1 | MXOB otTena, Ae-1aTh MUKpOTpEnaparhbl.
JlucrocrebenbHbIE, UX BbIBOIbl. Ha3bIBaTh (Charnym —

OTJIMYUTEILHBIC YEPTHI.
Pa3zmuoxxenue (Oecro-yoe
¥ TI0JIOBOE) U pa3-BUTHE
MOXOBHUJIHBIX. MoO-
XOBHJIHBIC KaK CIIOPO-BhIC
pacTteHus. 3Hau€HUE MXOB
B IIPH-POJIC M JKU3HH

CYIIECTBEHHBIE IPU3HAKHA MXOB.
PacnioznaBates npencraBuresnen
MO-XOBHU/IHBIX HA PUCYHKAX,
repOapHBIX MaTepuanax, KHUBBIX
o0bekTax.BeiiensaTe Mpu3HaKu
MIPUHAJIEKHO-CTH MOXOBHUIHBIX
K BBICIIUM CIIOPO-BBIM

KJIETOYHOE CTPOEHUE)




YeJI0BEKa.
JlaGopaTtopHas pabora 4.
«M3y4yeHne BHELIHETO
CTPOEHHSI MOXOBHTHBIX
pacTeHuin»

pacTeHusiM. XapaKTepru30BaTh
IPOIIECCHI Pa3-MHOKEHHUSI U
pPa3BUTUS MOXOBUIHBIX, UX
0c00EHHOCTH. Y CTaHaBIMBATh
B3aMMOCBSI3b CTPOC-HUS MXOB U
UX BO3JICHCTBUS Ha Cpey
oburtanusi. CpaBHUBATh BHEIITHEE
CTpOCHUE 3eNIEHOT0 MXa
(KyKyIIKHHA JIbHA) U OEJI0ro MXa
(carnyma), orMedaTh Ux
CXOJICTBO U

pazinyust. DUKCHpPOBaTh
pe3yJIbTaThl HCCIIEI0-BaHUM.
CobmroiaTh mpaBuia padoThI B
KaOu-Here, oOpamieHus ¢
71a00paTOPHBIM 000PYIOBAHUEM

I'pu6wL. O0mas
XapaKTePUCTHKA.
MHuoroo6pasue
rpuboB.

MHuoroob6pasue u
3Ha4YeHue rpuooB.
CrpoeHue NUImoYHbIX
rpu6oB. [InecueBble
rpuOBl, UX UCIIOJIb30BAHNE
B 3/IpaBOOXPAaHEHUU
(aHTUOMOTHUK MEHUIUII-
auH). OJTHOKJIETOYHbIE
rpubsl — apoxoku. Mx
UCIIOJIb30BAaHUE B XJIe-
OoTeueHnH U MUBOBape-
HuK. Che100HbIE U s710-
BUThIe rpulkl. [IpaBuiia
cbopa u ynotpeOaeHus
rpu6oB B numy. [Tapasu-
TU4eckue rpuosl. Ponb
rpu0OB B IPUPOJE U

XapakTeprus3oBaTh
CTpOCHHE
HUTSITTOYHBIX
rpu0oB.

[Tompaznenars NUISInOYHbIE
IpuObl HA TUIACTUHYATHIE U
TpyOuaTsie.OnuchiBaTh
CTPOEHUE MJIECHEBBIX TPUOOB 110
pucyHky yueOHuka.OOBICHITH
TEPMUHBI «Q@HTUOMOTUK» U
«TeHUIUAHY. Pacnio3HaBaTh
CbeJJOOHBIE U T0BU-THIE TPUOBI
Ha TabJauIax U pUCyHKax
y4eOHUKa. Y4acTBOBaTh B
COBMECTHOM 00CYXKJe-HUH
npaBuiI cOOpa U MCIIOJIb30BAHUS
rpr6oB.O0BSACHATH 3HAUEHUE
rpubOOB /1715 YesloBeKa U JJist
TIPUPOJIBI

I'otoBuTh
MUKpoIpenapar
KYJbTYPBI IPOXIKEH.
N3y4ats necHeBble
rpuobI O
MHUKPOCKOIIOM IIpH
MaJioM yBEJIMYEHUH Ha
TOTOBBIX
n\MHKpoIpenaparax.?d
JIEKTPOHHBIE TaOIUIIBI
U TUTaKaThl.




JKM3HHM 4YCJIOBCKA




BBeneunne — 14.

P. 1. Ocob6ennoctu crpoenus L{BeTkoBbIX pacTeHuit — 13 4.

TemaTnyeckoe IUIaHUPOBaHUE B 6 Kiacce

P.2. — J)KusHeneqarenbHOCTh PACTUTENBHOIO OpraHu3ma — 9 u.
P. 3. Knaccudukarus 1iBeTKOBBIX PACTCHHIN — 7 .
P.4. Pactenus u okpy»xkaromas cpena — 4 .

Ne | Tema Conepxanue LleneBas ycranoBka | Konmu | OcHOBHBIE BHIIBI JesITeIbHOCTH | Mcnonb3oBaHMe

1/ ypoKa €CTBO | OOydJarommxcs Ha YPOKe/BHEY- o0opoToBaHus

1| YacoB | pOYHOM 3aHSTHH

Oco0eHHOCTH CTPOEHUS! LIBETKOBBIX PACTECHUM

1 | Cewms, ero CeMst Kak opraH pas- Crpoenue cemenu: | 1 OOBACHATH POJIb CEMSH B Pa6ora «CtpoeHue
CTpOCHHE U MHOYKEHHSI KOKypa, 3apO/IBIIIL, npupoje. XapakTepu30BaTh ceMeHH (aco-
3HAYCHHE pacTeHuil.3HaYeHUE CEMSIH B | SHJIOCTIEPM, (GYHKIIMH 9acTell CeMEeHH. ma»L{ngposast

NPU-POJIC U JKU3HH YEIOBeKa | CeMsI0-ITH. OmnuceIBaTh CTPOCHKE 3apOJIbIIIA | JIAOOPATOPHS 10

JlaGopatopHas pabora 1
«CtpoeHnue ceMenu ¢a-
COJIH»

Crpoenue 3apo-
JIBIIIIA PaCTCHHUSI.
JBy-nonbHbIE U
OJ/THOJTIOJIb-HbIE
pacTeHus.
IIpopacranue
CEMSIH.

pacTeHus. Y CTaHaBIMBATh
CXOJICTBO TTPOPOCTKA C
3apojpiiieM ceMeHH. OnHIChIBaTh
CTaJINY TIPOPACTAHUS CEMSH.
BEIABASATH OTIIHYUTENBHEIE
MIPU3HAKH CEMSH JBYIOIBHBIX U
OJI-HOJIOJIbHBIX PACTEHUH.
Ucnons3oBars
nH(OPMALIMOHHBIC PECYPCHI TS
TTOATOTOBKH COOOIIE-HUS O POJIH

AKOJIOTHH (HaTYUK
OCBe-TIEHHOCTH,
BIQXKHOCTH U
TeMIIepary-
PBI).DIEKTPOHHBIE
Ta0JINIIBI U TITAKATHL.




CEMSH B JKU3HH YeJIOBe-
ka.llpoBoauTh HAOIIOACHNS,
(UKCHPO-BaTh UX PE3YJIbTATHI BO
BpEMsI BBITIOJI-HEHUS
1abopaTopHOii
pabotel.CobmrogaTh IpaBuiIa
paboThI B KaOu-HeTe,
oOpareHus ¢ J1abopaTopHbIM
obopymoBaHueM YMeHHE
paboTtarth ¢ 1a00paTOPHBIM
o0opyI0BaHUEM,
YBEJIUYUTEIbHBIMUA IPUOOPAMHU

VYcaoBus
MpOpacTaHus
CEMAH

3Ha4YeHre BOJBI U BO3-IyXa
JUIS IPOPACTaHUS CEMSIH.
3anacHble MUTa-TEJIbHbIE
BEIIIECTBA CEe-MEHHU.
TemnepartypHblie

YCIIOBUS IPOPACTAHUS
cemsH. Ponsb cBera. Cpo-ku
1I0CeBa CEMSH

N3yuuts pois
3amac-HbIX
IIUTATEJIbHBIX Be-
LIECTB CEMEHU.
Tem-nieparypHsie
yCIIOBUS
IIPOPACTaHUs
cemsH. Ponb cBeta

XapakTepu30BaTh POJib BOABI U
BO3-/lyXa B IPOPACTaHUU
ceMsiH.OOBSACHATh 3HaUEHHE
3aMacHbIX MU-TATEJIBHBIX
BELIECTB B IPOPACTaHUU
ceMsH.OOBACHATh 3aBUCUMOCTh
npopacTa-Husl CEMSIH OT
TeMIIepaTypHBIX YCIIO-
Buil.IIpornosuposars cpoku
II0CEBA Ce-MsH OTAEIbHBIX
KyJnbTyp.YMeHue pabotath ¢
71a00paTOPHBIM 000PYIOBaHUEM,
YBEJIMYUTEJIbHBIMHU PUOOPAMH.

Pabora

«YcnoBus
MPOPACTAHUS CEMSH.
3HayeHue BO-/bl U
BO3/yXa JJIs Ipopac-
TaHUs

cemsH. Lludpposas
JabopaTopusl 1Mo
AKOJIOTHH (AaTYUK
OCBe-1LIEHHOCTH,
BJIQKHOCTH H
TeMIepaTy-phl).

Kopens, ero ctpoe-
HUE 1 3HaYEHUeE.
Kophesbiit
CHUCTEMBI.

THUIBI KOPHEBBIX CUCTEM
pactenuii. CTpoeHne KOpHs
— 30HBI KOPHS: KOHYC
HapacTaHus, Bca-ChIBaHUS,
IIPOBEJEHUS, IETICHMUS,
pocra. Poct xopH4,
reorponusm. Bu-
JIOU3MEHEHUSI KOPHEH.

N3yunTs BHEIIHEE U
BHYTpEHHEE CTpoe-
HHE KOPHSI

Pasnuyate U onpenensaTh TUIIBL
KOp-HEBBIX CHCTEM HA PUCYHKAX,
repOap-HbIX 3K3eMILIAPaAX,
HaTypaJIbHBIX
oO0bexTax.Ha3piBaTh yactu
KOpHS. Y CTaHABIUBATh
B3aUMOCBS3b CTPOE-HUA U
dbyHKIMI yacTei

Mukpockorn

1 (poBoOH,
MUKpOIpena-

paTbl. DJeK-TPOHHbBIE
Ta-OJIMIIBI U TJIA-KaThl.




3HaueHue KOpHel B
pUpPOJIE.
Jlaboparopnas pabota 2.
«CtpoeHue KOpHs Mpo-
pPOCTKa»

KOpHS.OOBACHATH 0COOCHHOCTH
pocta kop-Hs. [IpoBoauTs
HaOJIIOICHUS 32 U3-MECHEHUSIMU B
BEPXYILIEYHON YacTH KOPHS B
nepuos pocra. XapakTepu3oBaTh
3HaYEHUE BUIOU3-MEHEHHBIX
KOpHEN 11t
pactenuit.IlpoBoauTh
HaOII0eHNS U PUKCUPO-BATh UX
Pe3yJIbTaThl BO BPEMsI BBITIOJ-
HEHUS JTaOopaTOPHOU
paboTs1.Cobnto1aTh IpaBuia
paboThI B KaOu-HETE,
oOparieHus ¢ J1abopaTopHbIM
obopynoBanueMY MEHIE
paboTath ¢ 1abopaTOPHBIM
o0opyI0BaHUEM,
YBEJIMYUTEIbHBIMHU PUOOPAMH.

JIuct, ero
CTpOEHHUE U
3HAYECHHE.

Jlucr, ero ctpoenue u
3HaueHne BHemrHee
CTPOCHHE JTU-CTA.
BuyTtpeHnHee cTpoe-Hue
mucta. TUIBI )KUITIKO-BaHUS
muctbeB. CTpoeHue u
(GyHKIIMM YCTHUL]. 3HAUEHUE
JMCTA 1711 paCTEeHUS:
boTOCHH-TE3, HCTIAPEHHUE,
ra3zoo0-meH. Jlucroman, ero
POJIb B )KU3HU PACTEHUSI.
Bunousmenenus nmu-cTeeB

N3yunts BHELIHEE U
BHYTpEHHEE
CTPOECHHE JIUCTA.

OnpenensiTh yaCTH JUCTA HA
repOap-HbIX 3K3eMILIAPaAX,
pucyHkax.Pa3nuyaTe npocTeie 1
CJIO’KHBIE JIN-CTh4.
XapakTepru3oBaTh BHYTPEHHEE
CTPOEHUE JIUCTA, €r0 YacTH
VYcraHaBIMBaTh B3aMMOCBS3b
CTpoe-HUs U QyHKIUH

aucTa. XapakTepu30BaTh
BUJOU3MEHEHHUS JTUCTHEB
pacTeHunilY MeHue padoTath ¢
1a00paTOpPHBIM 000PYIOBaHHUEM,
YBEIUYUTEIbHBIMA IPUOOPAMHU.

DNEeKTpPOHHBIE
TaOJIULIBI U TJTaKaTHI.
Hudposoit gaTunx
KOHIIEHTPAIIUU NOHOB,
AJIEKTPO]T HUTpAT-
AHUOHOB, 3JIEKTPOJ
CpaBHE-HUSI.




Crebenb, ero Crebenb, ero crpoeHue u W3yuuts BHelIHEE | 7 OnuceiBaTh BHENTHEE CTpOeHUE | MHKpPOCKOT
CTpOe-HUE U 3Ha4YCHHE CTpOoeHHE CcTeOI. cTe0-J1s1, IPUBOAUTH IPUMEPHI 1 dpoBOH,
3HAYEHUE JlaGoparopHas pabota 3. Tu-nbl crebnei. Pa3IUYHbIX TUIIOB CTEOJIEH. MUKpOIperna-
«BHemHee cTpoe-Hue Buaytpen-nee HasbiBath BHyTpEeHHHE YaCTH patbl. «Cre-0enb
KOPHEBHINA, KITyO-Hsl, CTpOEHHE CTEOIIS. cTeOmns pacTeHUI 1 UX OJIHO-/I0JIbHBIX U
JYKOBHUIIBI» OyHKIMU CTEOIS. ¢bynakuu.Onpenensarsb JIBYIOJIbHBIX
Bu-ngonsmenenus BHUJIOM3MEHEHHS HA/[-36MHBIX U | paCTEHUN» DIIEKTPOHH
cTedus y [IOA3EMHBIX II00ErOB Ha ple TaOIULBI U
HAJ3EMHBIX U 1101- pucyHkax, ¢pororpadusx, IJTaKaThl
3€MHBIX TOOEroB. HaTypaJib-HbIX
oObekTax./3yuaTh 1 ONUCHIBAThH
CTpOEHHE MOA-36MHBIX T0OETOB,
OTMEYaTh UX pa3-
nnuns. DUKCUpoBaTh
pe3yJIbTaThl HCCIIEI0-BaHUM.
CobmroiaTh mpaBuia paboThI B
KaOuHeTe, oOpaInieHus ¢ rabopa-
TOPHBIM 000PYJOBaHHEM
KuzHenesTeIbHOCTh PACTUTENILHOTO OPraHu3Ma
MunepaibHOE TUTa- MuHepanbHOE TUTAaHUE YcranaBiuBaTh 1 OOBsCHATH poJib KOpHEBBIX Bo- | [ludposas
HUE pacTeHUN U pacTeHuil U 3HAYCHUE B3al-MOCBSI3b JIOCKOB B MEXaHHU3ME naboparopusi 1o
3HAa4YEeHHE BOJIBI BO/bIBO/Ia Kak MTOYBEHHOTO MTOYBEHHOTO IKOJIOTHH (TaTYUK
HEO00XO0IMMOE yCTIOBHE MUTaHUS PACTCHUIA nuTaHus. O00CHOBBIBATH POJIb BIIQXK-HOCTHU, OCBE-
MUHEPATHLHOTO 1 YCJIOBHIA BHEIITHEH MTOYBCHHOTO NTU-TAHUS B KU3HU | IIICHHOCTH)
(TTOYBEHHOT0) TUTAHMUSI. CpEIbL. pactenuii CpaBHUBATh U

W3Bnedenne pacreHneM
13 [T0YBBI PACTBOPEHHBIX
B BOJ/I€ MUHEPAJIbHBIX
cosieid. OyHKIUA KOpHE-
BBIX BOJIOCKOB. [lepeme-
IIICHUE BOJBI 1 MUHE-
paJIbHBIX BEUIECTB 110

pasnuuaTh COCTaB M 3HAYCHUE
OpPTaHMYECKUX ¥ MUHE-PATBHBIX
ynoOpeHuit 1 pacTeHUM.
Hcnons3oBaTh
WH()OPMAIIMOHHBIC PECYPCHI TS
MOATOTOBKH MPE3EHTA-IIHH
MIPOEKTA O MPUCTIOCOOIEHHOCTH




pacTeHuto. 3HaUCHHE
MHUHEpaJIbHOTO (TI0YBEH-
HOT0) nuTaHus. Tumel
y10OpeHuil 1 UX poJjib B
YKU3HU pacTeHus. JKo-
JIOTMYECKHE IPYIIIbI pac-
TEHUU 110 OTHOLIEHUIO K
BOJIE

K BOJIC PACTCHUH Pa3HBIX
9KOJIOTMYEe-CKUX TPYII

Bo3aymnoe nura-aue | Bo3aymHoe nuranue XapakTepus3oBaTh [IpuBOUTE IPUMEPHI [Mudposas
pacTeHul — pacTeHud — yCII0BUS, OpPraHu3MOB — aBTOTPO(OB U nabopaTopusl 1o
¢dorocunTe3 ¢dorocunTe3Y cioBus HE00X0Iu-Mbl€ JJIs1 rerepoTpodoB, HaX0-AUTh 9KOJIOTMHU (AATYUK
o0pa3oBaHuUs BO3/yILLIHOTO pasnuuus B UX YIJIE-KUCIIOTO ra3a !
OpraHMYECKUX BEIIECTB B | MUTAHUS nuTaHuu. O00CHOBBIBATH KHCII0pO/1a)
pacTeHuH. 3enEHbIE pacteHuil. OObSICHAT KOCMHUYECKYIO POJIb 3€IEHBIX
pacTeHusi — aBTOTPOPBHI. b POJIb 3€JIEHBIX pacrenuii. Mcrions3oBartb
['etepoTpods! kak mo- JUCTHEB B UH(POPMALIMOHHBIE PECYPCHI AT
TpeOUTENHN rOTOBBIX Op- ¢dotocuHTE3E HOJTOTOBKH COOOIICHHUS O POJIH
TFaHUYECKHUX BELIECTB. (doTocuHTe3a Ha HalleH
3HavyeHne GOTOCHHTE3A B 11aHeTeBhInoaHaTh
pupoze HaOJII0ICHUS M U3Mepe-HUsl
Hpixanue Hpixanue u 0OMeH Be- YcranaBiuBaTh Bocnuranne 6epexxHoro Hudposas
1IeCTB y pacTeHuiPoib B3al-MOCBS3b OTHOILIEHMSI K CBOEMY 3/10pOBBIO, | JIAOOPATOPHS 11O
JBIXaHUS B )KU3HU IIPOLIECCOB MIPUBUTHE UH-TEpeca K 9KOJIOTHHU (AaTYUK
pacteHnii. CpaBHUTEIb- JBIXaHUSA U M3YYEHUIO MIPEIMETA. YTJIE-KUCIIOTO Ta3a !

Hasl XapakTepUCTHUKa
IIPOLIECCOB JBIXaHUS U
doTtocunTesa. O6mMeH
BELIECTB B OPraHU3Me Kak
BAKHEUIINI ITPU-3HAK
KU3HU. B3anMo-cBs3b
MIPOLIECCOB JbIXa-HUS U
¢dorocunTE3a

dboTocuH-TE3A,
MIPOBOAUTH UX
CpaBHEHUE.
Onpenendarsb
MOHATHE «OOMEH
BEILIECTBY.
XapakTepru3oBaTh
00-McH BEIleCTB
KaK BaKHBIN

KHUCJIOPOJIa)




NPU3HAK KU3HH

9 | Tpancnopr BemecTB. | TpaHCHOpT BEIIECTB. YcraHaBIMBaTh 1 OOBSACHATH POJIH TPAHCIIOPTA [Mudposas
Hcnapenue BoIbI Hcnapenue BojibI B3aHU-MOCBSI3b BEIIIECTB, UCIIAPEHUS BOJIBL. nabopaTopus 1o
JTUCThIMU aucThsMuU. TypropHoe TpaHCIIOPTa .O00CHOBBIBATH POJIb 9KOJIOTUH (IaTYHK
JIaGoparopHas paboTa | COCTOSIHUE KJIETOK BEIIIECTB B MMOYBEHHOTO MMU-TAaHUS B )KU3HHU | BIaXX-HOCTHU, OCBE-

4. «McnapeHue BOJIbI pacTeHuH. pactrenuii CpaBHUBATh U IIEHHOCTH ) U(PPOBOIA
JUCTBSMU JI0 U TIOCTIE pa3nuyath COCTaB M 3HAYCHUE JaTYUK
MIOJTUBAY, OpPTaHUYECKUX U MUHE-PAJBHBIX | 3JICKTPOIPOBOIHOCTH
5. Typropaoe yaoOpeHuit 171sl pacTeHuil.
COCTOSIHUE KJIETOK. Hcnonb3oBathb
6. 3naueHue UH(POPMALMOHHBIE PECYPCHI IS
KYTHKYJIbI ¥ IPOOKH B HIOJIrOTOBKHU TIPE3CHTA-1IUU
3alIUTe PACTCHUIA OT IPOEKTa O MPHUCIIOCOOICHHOCTH
UCTIApEHHUSI» K BOJIC PACTCHUH Pa3HBIX
9KOJIOTHYE-CKUX TPYIIT
Knaccudukaius IBETKOBBIX paCTCHUH
10 | CewmeilicTBa K1acca OO6mras xapaktepuctu-ka. | M3yuuts oO1ryro 2 Brinensats ocHOBHBIE TIpu3Haku | PabGota ¢ rep-6apHbiM

JBynOIbHBIE

CewmeiicTBa: Po3o-
1BETHBIE, MOTBUILKOBEIE,
Kpecrongerhsie,
ITacnénosrlie, Ci10KHO-
uBeTHbIC. OTINYUTEIh-

HBIE MIPU3HAKH CE-MEUCTB.

3HaueHue B IPUPOJE U
JKU3HU 4el0-BeKa.
CenbCckoX0351-CTBEHHBIE
KYJIBTYpbI

Xa-paKTEPUCTUKY
ce-MEHCTB Kitacca
JIBy-nOIBHBIE.

KJac-ca
JBynonpubie. OMUCHIBATH
OTJINYUTENbHBIE IPU3HA-KU
cemencTB kiacca.Pacno3HaBaTh
IIPEACTABUTENEN CE-MEUCTB HA
pUCYHKax, repOapHbIX Ma-
Tepuanax, HaTypajJbHbIX
o0bekTax.[I[puMeHsTh MpUEMbI
paboTHI ¢ ompe-enuTeneM
pactenuii. cnionb30Bath
nH(OPMALIMOHHBIEC PECYPCHI TS
MOATOTOBKH MPE3eHTA-IINN
MPOEKTa O POJIM PACTEHUHN KJlac-

MaTe-puajioM




ca J[By1oyIbHBIE B IPUPOJIE U
JKU3HH YEII0BEKA

11

CeMeiicTBa KJ1acca
OIHONOJIbHEIE

OO01mas xapakTepUCTHKA.

CewmeiicTBa: JInneiHele,
Jlykossie, 3naku. Ot-

JIMYNUTCIIBHBIC IIPU3HAKU.

3HaueHue B IpUpoJe

N3yuuts 0011y10
Xa-PaKTEPUCTHKY
Cce-MEICTB Kjlacca
OHO-NOJILHEIE. .

BeiaensaTe npu3Haku Kiacca
OnHo-nonbHbIE. OTIpeAesITh
MIPU3HAKY JCJICHUSI KIacCOB
JBynonbHbie 1 OJIHO0JIb-HBIE
Ha ceMeiicTBa. ONUCHIBAThH
XapaKTEPHBIC YEPThI CE-MEUCTB
Kjacca
OnuononbHbie. I [puMeHsITH
puEMBbI pabOTHI C OIIpe-
JIeTUTENIEM
pacrennii.[IpuBouTE IPUMEPHI
OXPaHSIEMbIX BUJIOB.
Hcmons3oBaTh
nH(OPMALIMOHHBIE PECYPCHI [T
MOATOTOBKH MPE3eHTa-IINN
MPOEKTa O MPAKTUYECKOM HUC-
II0JIb30BAHUH PACTECHUI
cemerictBa OHOOOIBHEIC, O
3HAYCHUH 31aKOB JIJIS JKMBBIX
OpraHu3MOB

Pabota ¢ rep-6apHbpIM
Mare-pruajiom




BBenenue — 3 g

TemaTtnyeckoe miIaHUpOBaHUE B 7 KJIacce

P. 1. PacTenus — npou3BOAUTENN OPraHUYECKOTO BelecTBa — 12 u.
P.2. )KuBoTHBIE — TOTPEOUTEM OPTraHUYECKOTO BemecTBa — 13 4.
P.3. BakTtepuu, TpulObI — pa3pylIMTeINn OPraHudecKoro BemecTa. Jlnnraiinuk — 5 4.

O0600muienue — 1 4.

Ne | Tema Conepxanue LeneBas yctanoBka | Konuu | OcHOBHbIE BUIBI iedaTenbHOCTH | Mcnonib3oBanue
/ ypoka €CTBO | OOydYarommxcs Ha ypOKe/BHEY- o0opoioBaHus
11 4acoB | pOYHOM 3aHSITUU
Pacrenus — npon3BoaUTENIN OPraHUYECKOTO BEIIECTBA
1 | IloguapctBo OO011ast XxapakTepUCTHKA. N3yuuts ctpoenue | 1 OOwast xapakTepuCTHKA. Muxkpockon
Hacrosmue CtpoeHue, pa3sMHO-KXEHHE U pa3MHOXKEHUE CtpoeHue, pa3MHO-KEHHE U pOBOIA,
BOJOPOCIIH. Boslopocieil. Paznoobpasue | Bog-pocieit BoJlopocieil. Paznoobpazue MUKpPOIIpEIa-paTsl.
[TonuapctBo Bos10-pociiet. Otnensl: 3ené- Bos10-pociielt. Otnensl: 3ené- (OnHOKIETOUHAS
barpsiuku. Ponb Hble, Kpacuslie, bypblie Hble, Kpacuble, bypblie BOJIOPOCIIb —
BOJOpOCIEil B BOJIOPOCIIH. 3HAUEHUE BOJOPOCIH. 3HAUEHNE XJIaMUJIOMOHA/1a)
BOJHBIX BOJIOPOCIIEN B IIPUPOJIE. BOJIOPOCIIEN B IIPUPOJIE.
skocucremax. JI/p | Ucnonws3zoBanue Bomopocieit Hcnonb3zoBanue Bogopociien
1. "U3zyuenue YEJI0BEKOM YEJI0BEKOM
OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
BoJIOpOCei"
2 Otnen MoxoBuansle, xapaktepuble | M3yuuts ctpoenune | 1 CpaBHuBaTh NpeaCTaBUTENEH Mukpockon
MoxoBuaHbIE. 4yepTsl cTpoeHus. Kmaccsr: Y Pa3MHOKEHUE pa3-JINYHBIX TPYII PACTEHUN U pOBOH,
Ponb MxoB B [Teu€HOUYHUKH U MXOB oTjena, Ae-1aTh MUKpOTpemna-paThbl.
o0pazoBaHUH JlucrocrebenbHbIE, UX BbIBO/IbI. Ha3pIiBaTh
00JOTHBIX OTJIMYUTETIbHBIE YEPTHI. CYLIECTBEHHbIE IPU3HAKU MXOB.

skocuctem JI/p 2.

PasmHoxenue (6ecro-noe u

Pacno3naBath npencraBuresien




«CtpoeHue
3€JIEHOT0 MXa

MOJIOBOE) U pa3-BUTHE
MOXOBUAHBIX. MO-XOBHIHbIE

MO-XOBU/IHBIX HA PUCYHKAaX,
repOapHbIX MaTepuaax, KUBbIX

KYKYIIKAH KaK CIIOPO-BbIE PACTCHHUS. 00BbeKTax. BeiaensaTh npu3Haku
JeH» 3Ha4yeHue MXOB B IIPU-POAE U IPUHAJIEKHO-CTH MOXOBHTHBIX
KU3HH YeJIOBEKa. K BBICIIIM CITOPO-BbIM
JlaGopaTtopHas pabora 3. pacTeHusM. XapaKTepru30BaTh
«V3y4yeHue BHELTHETO MIPOIIECCHI Pa3-MHOXKEHUS U
CTPOEHUSI MOXOBUHBIX pa3BUTHUS MOXOBHUJIHBIX, X
pacTeHHiD» 0c00eHHOCTH. Y CTaHaBIMBATh
B3aMMOCBSI3b CTPOE-HUS MXOB U
YX BO3JICHCTBHS Ha CpELy
obutanus. CpaBHUBATh BHELIHEE
CTPOEHHE 3EIEHOT0 MXa
(KyKyILIKHUHA JTbHA) U O6€TI0oro Mxa
(carnyma), orMedaTp Ux
CXOJICTBO U
paznnuusa. PUKCUPOBATH
pe3yibTaThl UCCIIEN0-BaHUM.
Cobnronats mpaBuiia paboOTHI B
kKaOu-HeTe, oOpaIieHus ¢
1a00paTOpHBIM 000PYIOBaHHEM
Otnen OO1m1as xapakTepuCTHKa N3yuuth 0011y10 Bo1sBnATE 0011K€e YepThI Pabota ¢ rep-6apHbIM
l'onocemeHHbIe. TOJIOCEMEHHBIX. Pacce-neHne | xa-pakTepucTUKY CTPOCHUS M Pa3BUTHsI CEMEHHBIX | MaTe-pHualioM
Ponp rOJIOCEMEHHBIX 110 rojioce-MeHHbIX pactenuii.OcBauBaTh MPUEMBI

TOJIOCCMCHHBIX B
IKOCHCTEME TalTru
Jp. 4. «Ctpoenue
MOOEroB XBOHHBIX
pacTeHuin»

JI/p 5.«Ctpoenue
MYXCKHUX,
YKEHCKHUX IIUIIEK U
CEMSIH COCHBI

MOBEPXHOCTU 3€MJIH.
OO0pa3oBaHue ceMsH Kak
CBUJIETENBCTBO 00-JIee
BBICOKOT'O YPOBHS Pa3BUTHS
TOJIOCEMEH-HBIX T10
CPaBHEHHIO CO CTIOPOBHIMHU.
Oco0OeHHO-CTH CTPOEHHUS U
pa3BU-THUS TPEACTABUTEICH
Ky1acca XBouHbIe. ['0J10-

pacTeHuit

paboTHI C oTpe-AenuTeneM
pactennii. CpaBHUBAaTh
CTPOEHHE CIIOPHI U CEMEHHU.
XapakTepru30BaTh MPOLECCHI
pa3-MHOKEHUS U Pa3BUTHS
rOJI0CEMEH-
HbIX.[Iporao3upoBars
MIOCJIEZICTBHS HEPA-IIMOHAIBHON
JIeSITEJIbHOCTH YeJIOBEKa IS




OOBIKHOBEHHOI»

CEMEHHBIE Ha TEPPUTO-PUH
Poccun. Ux 3Haue-uue B
MIPUPOJIE U )KU3HU YEJIOBEKa

KA3HU
rojioceMeHHbIX.crnonap30BaTh
MH(OPMALIMOHHBIC PECYPCHI IS
MOATOTOBKH IPE3EHTa-LINU
MPOEKTa O 3HAYECHUH XBOMHBIX
necoB Poccun

Otnen
[TokpeITOCEMEHHBIE
, i LIBeTKOBBIE.
Ponb
MTOKPBITOCEMEHHBIX
B Pa3BUTHH

3eMIIe IS

JI/p 6. «llpusHaku
OJIHOJIOJIBHBIX U
JIBYIOJIbHBIX
pacTeHuin»

OO01as xapakTepuCcTH-Ka.
CewmeiicTBa: Po3onBeTHEbIE,
MOoOTBITBKOBEIC,
KpecrouserHsie,
ITacnénosrlie, Ci10KHO-
nuBeTHbIe. OTINYHNTEI-HEBIE
IIPU3HAKU CEMENCTB.
3HaYCHHE B IPUPOC
JKM3HH Yeji-BeKa.
CelbCKOXO035IMCTBEHHEIC
KYJIbTYpbI

N3yuuts 0011y10
XapaKTepUCTHUKY ce-
MENCTB Ki1acca JIBy-
JOJIbHBIE.

Bb1ensaTe OCHOBHBIE TPU3HAKU
KJsac-ca [IBynonbHbIE.
OnuceiBaTh OTINYUTEIbHBIE
MIpU3HA-KU CEMEMCTB Kilacca.
Pacno3naBath npencraBuresnei
C-MEHCTB Ha PUCYHKaX,
repOapHbIX Ma-Tepuanax,
HaTypaJbHbBIX
oObekTax.IIpumeHsTh IpuEMBI
paboThI ¢ ompe-enuTeneM
pacrenuii. Ucnonb30Bath
nH(OPMALIMOHHBIE PECYPCHI [T
[IOATOTOBKHU NPE3EHTa-1IUU
MIPOEKTa O POJIM PACTEHUI Kiac-
ca J[By1oJIbHBIE B IPUPOJIE U
JKU3HU YEJI0BEKa

Pab6ota ¢ repbapHbIM
MaTepraIoM




CeMeiicTBa KJ1acca
OIHONOJIbHEIE

OO0mrast xapakTepuCTHKA.
CewmeiicTBa: JInneiHele,
Jlykossie, 3naku. Ot-
JUYUTEIbHBIC TPU3HAKH.
3HaueHue B IpUpoe

N3yuuth 00111y10
Xa-PaKTEPUCTHKY
Cce-MEICTB Kjlacca
OHO-NOJILHEIE. .

Briaenars npuzHaku Kiacca
OnHo-nonbHbIE. ONIpeAesITh
MIPU3HAKY JCJICHUSI KIacCOB
JBynonbHbie 1 OHOI0JIb-HBIE
Ha ceMeiicTBa. ONUCHIBaThH
XapaKTEPHBIC YEPThI CE-MEUCTB
Kjacca
OnuononbHbIe. I [puMeHsITH
pUEMBI pabOTHI C OIIpe-
JIeTUTENIEM
pacrenunii.[IpuBouTE IPUMEPHI
OXpPaHSIEMbIX BUJIOB.
Hcnone3oBars
nH(OPMALIMOHHBIE PECYPCHI [T
MOATOTOBKH MPE3eHTa-IIUN
MPOEKTa O MPAKTUYECKOM HUC-
II0JIb30BAHUH PACTECHUMN
cemerictBa OHOOONBHEIE, O
3HAYCHUH 31aKOB JIJIS JKMBBIX
OpraHU3MOB

Pabota ¢ rep-6apHbIM
Mare-pruajioMm

KupoTHEIC — HOTpe6I/ITCJ'II/I OpraHu4€eCKOIro BCIICCTBA

OOm1as xapakrepu-
CTHKa MONAPCTBa

Cpena obutanus, BHEII-
Hee cTpoeHue. Ctpoe-Hue
IIpocreiimue. U JKU3HEAEATEeNb-HOCTh
JlabopaTopHas paboTa | CapKOJOBBIX Ha TPUMEPE
7. amMEOBI-TIpO-Tesl.
«CtpoeHnue u Paznoo0Gpasue cap-
nepeaBU-KeHHUe ko/10BbIX Cpena
WH(Y30pUHU-TY- o0WTaHMs, CTPOC-HHUE U

Jatb o6myro
XapaKTe-pUCTUKY
IIpocreii-mumM, Ha
npumepe Tu-ma
Capkonoxryru-
koBble. Ha mpumepe
IBIJIEHBI 3€JIEHOU
MI0Ka3aTh

1

BoIsBIATE XapakTepHbIE
MPU3HAKK OJLIAPCTBA
[Ipocreiimme, nnu Ox-
HOKJIETOYHbIE, THIIA
CapkosioBbI€ U
KT'YTUKOHOCIBI.Pacrio3HaBarth
IIpeICTaBUTENEN Kilac-ca
Capko1oBbIE HA MUKpOIIpEIa-

Mukpockorn

1 (poBoOH,
MUKpOIpena-paTsl
(ame0a, 3BIIICHA
3esieHas, MH(Qpy3opus
Tydenbka)




benpkmu»

8. «CpaBHuTenbHas
XapaKTepUCTHKA
OJTHOKJIETOYHBIX
OpPTraHU3MOBY

NepeIBUKEHUE Ha
IIpUMepe BIJICHBI 3€M1¢E-
HOM. XapakTep NUTAHUS,
€ro 3aBUCHUMOCTb OT
ycioBui cpenpl. [Ipixa-
HUE, BBIJICJIEHUE U pa3-
MHOxeHue. Couetanue
MPU3HAKOB )KUBOTHOTO U
pacTeHus y BIJIEHbI
3enénoi. PasHooOpasue
KT'YTUKOHOCLIEB

B3aUMOCBSI3b CTpOE-
HUS U XapakTepa
MU-TaHUA OT
YCIOBUUA
OKpYKaroleun
Cpensl

parax, pUCyHKax,
(dboTorpadusx.yY cTaHaBIUBATh
B3aUMOCBSI3b CTPOC-HUS U
(GyHKIUH OpraHu3Ma Ha Tpu-
Mepe aMEOBI-IIPOTES.
OO0OCHOBBIBATH POJIb
MPOCTEUIIINX B
IKOCHCTEMAxX Y MEHHE paboTaTth ¢
71a00paTOpPHBIM 000PYIOBaHHUEM,
YBEIUYUTEIbHBIMU TIPUOOPaMHU.

Tun Kumeyno-
nosioctHble. CTpoeHue
U JKH3He-
JeSITeTbHOCTD

OO01ue YepThl cTpoe-
Hus. ['njapa — oauHOY-
HbIi onut. Cpena oou-
TaHUsI, BHEIIIHEE U BHY-
TPEHHEE CTPOCHHUE.
Oco0EHHOCTH KU3HEIE-
ATEJIbHOCTHU, YPOBEHb
OpraHu3aIy B CpaBHE-
HUM C IPOCTEUIIMMU

W3yuuthb cTpoeHue
u
KU3ZHEJEATEIIbHOCTD
KHIIIEYHOTIOJIOCTHBI
X Ha IpuUMepe
THJIPBI, BBIJICITHATH
OCHOBHBIE YEPTHI
YCIIOKHEHHUS
OpraHu3aIlH 110
CpaBHEHHIO C TIPO-

OnuchIBaTh OCHOBHBIE NTPU3HAKU
MOJaPCTBA

MHuoroxkiierounsie. Ha3piBaTh
MIPEACTABUTENEH TUIIA KU-
IIEYHOIOJIOCTHBIX. BbIIensaTh
oO0111e YepThl CTPOCHHUS.
OOBSCHATH HAa IPUMEPE HATTUUHE
JIy-4€BOU CUMMETPHUH Y
KHMILIEYHOO-JIOCTHBIX.
XapakTepru30BaTh MPU3HAKU

Mukpockorn

U pPOBOIA,
MHUKpOIIpena-parsl.
(BHY-TpeHHEe
CTPOCHHE THIPHI)

CTEUIIIUMHU. 0oJiee CI0KHOM OpraHu3aIuu B
CPaBHEHUH C IPOCTEUILINMHU
Twun KonpyaTele ye- Mecta oburtanus, cTpoe- N3yunts PacnioznaBaths npencraBuresnen Muxkpockorn
PBH. HUE U KU3HEICATEIb- 0COOEHHOCTH KJIac-ca Ha PUCYHKaX, uudpoBoi,

HOCTb CUCTEM
BHYTPEHHUX OP-TaHOB.
YpoBHHU OpraHu-3alvu
OpraHoOB YYBCTB
CBOOOTHOXKHUBYIIUX
KOJIbYaThIX Y€pBEU U Ia-
pPa3sUTUYECKUX KPYIJIBIX
yepBer

YCIIOKHEHHS B
CTPOCHHHU KOJIbya-
TBIX uepBel Kak 60-
aee
BBICOKOOPTaHH30-
BAHHOW I'PYIIIBI 11O
CPaBHEHHUIO C
IUIOCKH-MH U

¢dororpadusx.XapakTepu3zoBarb
YepTHl YCIOKHE-HHSI CTPOCHHS
CHCTEM BHYTPEHHUX
opranoB.POpMyJIMPOBATH BBIBOJ
00 ypOBHE CTPOCHHUS OPTaHOB
YYBCTB

nabopaTop-Hoe
o0opyno-BaHuE. IJeK-
TPOHHBIE Ta0-TTUIIbI




JlaGopatopHnas pabora 9.

KpYTJIBIMU 4ep-

«Buemnee ctpoeHue BSIMU.
JIOXKJIEBOTO YEpBs, €TO
nepeABHKEHHE, pa3ipa-
KHUMOCTbY.
JlaGopaTtopHnas padora 10
(10 yCMOTpEHUIO yuu-
TEJIs)
«BHyTpeHHee cTpoeHue
JIOXKJIEBOTO YEPBS».
9 Tun Moimockun Cpena oburanusi, BHEI- N3yunth Pasnuuarte u onpenensars aBy- [udposoii
Hee CTPOEHUE Ha IIpUMe- | 0COOEHHOCTH CTBOPYATHIX MOJUIFOCKOB Ha MHUKPOCKOTI,
pe 6e33y0ku. CTpoeHHe U | CTPOSHHS Kilacca pucyH-Kax, poTorpadusx, nabopaTop-HOe
(GYHKLUHU CUCTEM BHY- JIBycTBOpUaThIE HaTypalbHbIX 000pya0-BaHUE.
TpeHHUX opranoB. Oco- MOJI-JIFOCKH 00bekTax.O0bsACHATh Bitax-Hele npenapa-
OEHHOCTHU Pa3MHOXKEHUS B3aUMOCBA3b 00pa3a JKU3HU U Thl, KOJUIEKIIUU
u paszsutus. Poib B ipu- 0COOEHHOCTEHN CTPOEHUS PAKOBHMH MOJUIFOCKOB.
pozie U 3HAUYEHUue JyIs JIBYCTBOPYATHIX DNEeKTPOHHBIE
YyeJloBeKa. MOJLUTIOCKOB. XapaKTepru30BaTh TaOITUIIBI
JlaGopaTtopHas padora 11. YepThl IPUCIIOCOO-JICHHOCTH
«BHemiHee cTpoeHue pa- MOJIITIOCKOB K cpejie 00u-TaHUsl.
KOBHUH ITPECHOBOHBIX U ®opMynupoBaTh BEIBOJ O POJIU
MOPCKHUX MOJUTFOCKOB) JIBY-CTBOPYATHIX MOJUTFOCKOB B
BOJIHBIX
9KOCHCTEMAX, B KU3HU
YeJIoBeKa. Y CTaHaBJIMBATh
CXOJICTBO U Pa3NIN4Hs B
CTPOEHUU PAKOBUH
MoJLTI0cKOB.Co0uro1aTh
npaBuia paboThl B KaOU-HETE,
oOpaiiieHus ¢ 1abopaTOpHBIM
o0opyoBaHuEM
10 | Tun Ynenucronorue. | OOImas XxapakTepucTH-Ka, | BBISBHTH OCHOBHBIE BoIsSBIATH XapakTepHbIE ["epOapHbIif MaTepuan




Kinacc Hacexomble 0COOEHHOCTH BHEII-HETO | XapaKTepHBIE MIPU3HAKH HACEKOMBIX, — CTpPOEHUE Ha-
cTpoeHus. PasHo-o0paszue | mpusHa-ku OIUCHIBATh UX MPH BbI- CEKOMOT0, THIIbI
POTOBBIX Opra-HOB. HACEKOMBIX. MIOJTHEHUH JTab0paTOPHON pa3BUTHS.
Crpoenue u GyHKIUU N3yuuTh TUIIBI pa0oThl. Y cTaHAaBIMBATh
CUCTEM BHY-TPEHHUX pa3BU-TUSA B3alMOCBS3b BHY-TPEHHETO
opraHoB. Pa3-MHOXeHHE. | HACEKOMBIX CTPOEHUS U NPOLIECCOB
Pa3BuTHe ¢ HENOIHBIM KHU3HEJEATEIIbHOCTH
npeBpaleHueM. ['pynmbl HacekoMmbix.Habmoars,
HaceKkoMbIX. Pa3ButHe ¢ (buKcupoBaTh pe3ynbTa-Thl
HIOJIHBIM MIPEBPAILEHU-EM. HaOJr0/1eHui, nenaTh
['pynnsl HacekombIx. Poiib BbIBO/1b1. COOIIOAATH MTpaBHIia
KaXJ10M cTaZiuu pa3BUTHUS paboThl B KaOu-HeTe,
HACEKOMBIX oOparmieHus ¢ 1ab0paTOPHBIM
JlaGopaTopHas pabora 12. 000pynOBaHUEM.
«BHemnee ctpoenue XapakTepu3oBaTh THUIIbI
HaCEKOMOT0» Pa3BUTHSI HA-CEKOMBIX.
OOBACHATH MPUHLIUTIBI
Kiaccuduka-muu
HaCEKOMBIX. Y CTAHABJIMBATh
CHCTEMaTUYECKYIO
MIPUHA/IIEKHOCTD
HACEKOMBIX. BBIABIATH paznnuns
B Pa3BUTUHU Ha-CEKOMBIX C
HOJTHBIM M HEMOJIHBIM
MIpEeBPALLIEHUEM
11 |. OcobenHoctu BHemHero | M3yuuts XapakTepHu3oBaTh OCOOCHHOCTH | BrnaxkHble npenaparsl
Tun Xopaoseie. CTPOEHHSI, CBSI3aHHBIE C 0COOEHHOCTH BHEIIHETO CTPOCHHUS PbIO B «Pb10BI». Mo-11€716 —
ITo3BOHOUHBIE oOuTaHUEM B BHEIIHETO CBSI3U CO Cpeioi OOUTaHus. CKe-JIET PbIObI
xuBoTHbIe. Hanknacc | Boge.CtpoeHue u CTPOCHHS, OcBauBaTh IpUEMBI pabOTHI €

PEIOBI.

(YHKLINN KOHEYHOCTEH.
Opranbl 60KOBOW JIMHUH,
OpraHsbl ClIyXa,
paBHOBecus. OnopHo-

CBSI3aHHBIC C OOHTa-
HHUEM B BOJIC

OIpe-/IeUTeNeM
JKUBOTHBIX. BLIABIATE YCPTHI
MPUCIIOCOOTIEHHO-CTH
BHYTPEHHEI0 CTPOEHHsI phIO K




JBUTATENbHAS CHCTEMA.
Ckerner Henap-HbIX U
MAPHBIX [JIABHU-KOB.
Ckeer royoBbl, CKeNeT
xabp. OcobeH-HOCTH
CTpPOCHUS ¥ PyHK-ITUH
CUCTEM BHYTPCHHHX
opraHoB. Ueptsl Oonee
BBICOKOT'O YPOBHS Opra-
HU3ALUU PHIO 10 CpaB-
HEHHIO C JIAHIICTHUKOM.
JlaGopaTtopHnas pabota
«BHemHee cTpoeHue u
0COOCHHOCTH TepeIBU-
xeHus pe1os JI/p 13.
«BHyTpeHHee cTpoeHue
PBIOBD»

obutanuio B Boje. Habmonare u
OITUCHIBATH BHEUIHEE CTPOCHUE U
0COOEHHOCTH TIepeIBU-KEHUS
PBIO B XOJI€ BHINOJIHEHUS JIa-
Ooparoproii padoTel. CobmoaaTh
IpaBuJIa MOBEJCHUS B KaOMHETE,
oOparieHus ¢ 1abopaTop-HbIM
000pyI0BaHUEM.
VYcraHaBiMBaTh B3aMMOCBS3b
CTpOE-HUS OTIEIBHBIX YacTel
cKeseTa prI0 U uX (QyHKITHIA.
BBIABIATE XapakTepHBIE YEPTHI
CTPOCHHSI CHCTEM BHYTPEHHHX
opra-HoB.CpaBHUBATh
0COOEHHOCTH CTPOCHHUS U
(bYHKIMI BHYTPEHHUX OPTaHOB
PBIO U JTaHLIETHHKA.
XapaxkTepu30BaTh YEPTHI
YCJI0’KHE-HUSL OpraHU3alMK pbi0

12 |. XapakTepHble YepThl N3yuuTh yepThl VYcTaHaBiIMBaTh B3aUMOCBS3b Brnaxusle npenapatsl
Knacc 3eMHOBOJIHBIE | CTPOCHUS CHCTEM BHY- CTpOE-HUS CUCTEM CTpOE-HHSI OPTAaHOB M CUCTEM «3eMHOBO/I-HBIE»
TPEHHUX OPI'aHOB 3€M- BHYTPEH-HUX OpraHoB ¢ UX (QYHKIUAMH U
HOBOJIHBIX TI0 CpaBHe- OpraHOB 3eMHO- cpenoit oonranus. CpaBHUBATh,
HUIO C KOCTHBIMH pbIOa- BOJIHBIX I10 CpaBHE- 00001mate nHpopMa-1HIo 0
MH. CXOJICTBO CTPOCHUS HUIO C KOCTHBIMH CTPOCHUH BHYTPEHHHX Opra-HOB
BHYTPEHHUX OpraHOB pbIOaMu am@uOuit u psIO, AeaaTh BHIBO-
3€MHOBOJIHBIX M PBIO 161, OnpeiensiTh YepThl Oosee
BBICOKOW OpraHu3aluu
3€MHOBOJIHBIX IO CPaB-HEHHIO C
pbidamMu
13 CxoncTBO M paznnuus N3yunTh 4epThl VYcraHaBnuBaTh B3aMMOCBSI3b Biraxxnblie npenapatsl

Kiacce
MTPECMBIKAIOIIIHECS. .

CTPOEHHUSI CUCTEM BHY-
TPEHHUX OPTraHOB IIpe-

CTPOE-HUS CUCTEM
BHYTPEH-HUX

CTpOEe-HUs BHYTPEHHUX OPIaHOB
Y CHCTEM OPraHOB PENTHIAN, UX

«HpeCMBI-KaIOIJ_II/IGCSI»




CMBIKAKIIUXCSI U 3€EMHO-
BOJHBIX. UepThl IpH-
CIIOCOOJIEHHOCTH

OpraHoB IIPECMBbI-
KaIOLIUXCs 110 CpaB-
HEHHIO C

(GyHKIUH U cpenbl
oOutaHus. BBIABIATE 4epTh
0oJiee BBICOKOW Op-TaHU3aluu

IIPECMBIKAIOIIUXCS K 36MHOBO/IHBIMH. IIPECMBIKAIOIIUXCS 110
JKU3HM Ha cyuie. Pa3- CPaBHEHHUIO C
MHOKEHUE U Pa3BUTHE. 36MHOBOJHBIMU. XapaKTepU30BaT
3aBUCHUMOCTb T'OI0BOTO b IIPOLIECCHI pa3-
YKU3HEHHOT'O LIUKJIA OT MHOKEHUS U Pa3BUTH
TEMIIEPaTypPHBIX YCIO-BUI JIETEHBIILIECH Y
IIPECMBIKAIOIIUXCS.
Hcnons3oBarts
UH(POPMALIMOHHBIE PECYPCHI AJIs
HOJIrOTOBKU MIPE3EHTA-LUN
IIPOEKTA O FOJJOBOM KHU3HEHHOM
IIUKJIE PENTIIINHI, 3200Te O
IIOTOMCTBE
14 B3anMocCBsI3b BHEIIHETO N3yunth XapaxtepuszoBatb ocooeHHocTy | Yyueno ITu-usr,
Knacc IItnnsr. CTPOEHUS U MPUCIIOCO0- B3alMOCBS3b BHEIIHETO CTPOEHUS NTHIL B Ilepbs nTuLbl, MU-

JICHHOCTH NTHII K TIOJETY.
Tunsl nepbeB U ux QyHK-
uuu. YepTel cXoacTBa U
pas3In4Msi MOKPOBOB ITHII
U PENTHINAMN.
JlaGopatopHas paborta 14.
«BHemHee cTpoeHue
ntuubl. CTpoeHue mne-
pbeB» M3meHnenus
CTPOEHUS CKeJleTa MTHUI] B
CBSI3H C
IpUCIOCOOIEHHOCTBIO K
nonéry. OcoOeHHOCTH
CTPOEHUS MYCKYJIaTyphl U
e€ byakuun. [IpuauHs!

BHEIIHETO CTPOEHUs
u
MPUCTIOCOOIEHHOCT
Y IITUL K TTONETY

CBSI3U C UX
IpUCIOCOOTIEHHOCTBIO K
1os1E€Ty.OOBICHITH CTPOCHUE U
(GyHKINHU TIe-pbEeBOT0 MOKPOBa
TeJa NTUL. Y CTAaHABJIMBATh
YEepPTHI CXOJICTBA U Pa3IudHs
MTOKPOBOB NTHI U PENTHU-
mui.M3y4aTs ¥ ONHUCHIBATH
0COOEHHOCTH BHEIIIHETO
CTPOEHHMS NTHUIL B XOJ€ BBI-
MIOJIHEHUS 1ab0paTOPHOM
pabotb1.CobutoaTh MpaBuia
paboThl B kKabu-HeTe,
oOpareHus ¢ 1abopaTOPHBIM
000pyI0BaHHEM

KpoTpernapa-Thl
«[lepbst nTHI», CKETET
roJryos.




CpaCTaHusa OTACIIbHBIX
KOCTEH CcKeyeTa IITHUII.

«CtpoeHue ckemnera MnTu-
LED)

JlaboparopHas pabota 15.

15

Kiacc
MiekonuTaronue.

Oco0eHHOCTH CTPOCHUS
ONOPHO-/IBUTaTEIbHOM
CUCTEMBI. YpOBEHb Opra-
HU3aLUA HEPBHOM CHU-
CTEMBI 110 CPAaBHEHUIO C
JPYTUMU ITIO3BOHOYHBI-
MU. XapaKkTepHbIE YEPThI
CTPOEHHSI MUILEBAPH-
TEJIBbHON CUCTEMBI KO-
IIBITHBIX U TPBI3YHOB.

VY Cl10)KHEHUE CTPOCHUS U
(yHKIMI BHYTPEHHUX
OpTraHoB.

((CTpOGHI/Ie CKCJICTa
MIJICKOIIMTAIOINX >

JlaboparopHas pabota 16.

N3yunTh ckener u
BHYTpEHHEE
CTpOCHHE
MJIEKOMTUTAIOIIHNX

OmnuceIBaTh XapaKTEepHbIC
0COOEHHO-CTH CTPOCHUS U
(dhyHKIHI O1TOp-HO-
JIBUTATEIILHOW CUCTEMBI,
UCTIOJB-3Y$ TIPUMEPBI dKUBOTHBIX
pa3HBIX cpen
oburanus.IIpoBoanTs
HaOIOAeHNS M PUKCHPO-BATh UX
PE3YNBTaThI B XO/I€ BBIOJIHE-
HUSI TaOOpaTOPHOU

paboTsl. XapakTepu3oBaThb
OCOOEHHOCTH CTPOEHHUS CUCTEM
BHYTPEHHHX Opra-HOB
MJIEKOITUTAIOIIUX IO CPABHEHUIO
c

penTUIHSIMA. APTYMEHTHPOBATh
BBIBO/IbI O IIPO-TPECCUBHOM
Pa3BUTHH MIIEKOITUTAIO-
mx.Columo1aTh MpaBuiIa
paboThl B kKabu-HeTe,
oOparteHus ¢ 1abopaTOPHBIM
obopynoBaHuEM

Brnaxnsle npenapartsl
«Kpomuk», ckener
MJIE-KOIIUTAIOLIETO

baktepuu, rpuObl — pa3pymuTen OpraHuueckoro Bemiectsa. JInmaiHuku

16 ‘ CrpoeHue u

| BakTepuu: crpoeHue 1

| XapakrepusoBathb

[ 2

| OnmchiBaTh pasHOOGpasHbIE

PaCCManI/IBa-HI/IC




KHU3HEIESATEIbHOCTD KHU3HEeIeATeIbHOCTh. bakT | ocobeHHOCTH (bopMbl OaKTEpHATBLHBIX KJIETOK | OakTepuil Ha TOTOBBIX
Oaktepuil. 3HaUeHHE | €pUH — MPUMHUTHB- CTpOe-HUs Ha PUCYHKE MHKpOIIpeTa-parax ¢
OakTepuii B IpUPOAE | HBIC OJHOKJIETOUHBIC Op- | OaKkTepuil. yueOHuKa.PaznuuaTh MOHATHSA: UC-TIOJIb30BaHUEM
Y JKU3HH YeJIOBeKa ranu3msbl. CtpoeHne Oak- «aBTOTPO(DBI», «reTepoTpodbl», | MHKPOCKOIIA.

Tepuid. PasmHoxenue. «IIPOKAPHOTHI», «IyKApUOTHI.

OakTepuil 1eneHreM XapaxkTepu30BaTh MPOLIECCHI

KJIeTKH HajaBoe. bakre- KHU3HE-JeSITeIbHOCTH OaKTEPHH

pHHM KaK camasi JPeBHsIS Kak npoka-puot.CpaBHUBATH U

rpyIIa OpraHu3MoOB. OLIEHUBATh POJIb OaKTe-pHii-

[poueccrl xu3HEACA- aBTOTPO(OB U OaKTEepHii-TeTepo-

TEJIBHOCTH OAKTEPHIA. TpodoB B pupoe Y MEHUE

[Tonsitue 06 aBTOTpOdax paboTath ¢ 1abopaTOPHBIM

U reteporpodax, mpoxa- 00opyIoBaHuEM,

pPHOTaX U 3YKapHOTaX YBEIMYHUTEIbHBIMU IPUOOPAMH.

17 | I'puGs1. OOmas MHuoroo0pasue u 3Haue- | XapakTepu3oBaTh [loppaznenars nuIAno4YHbIE I'oToBUTH MU-
XapaKTepUCTHKA. Hue rpu6oB. CTpoeHue CTpOEHUE IpuObl HA TUIACTUHYATHIE U Kpolipenapar
Mmoroobpasue HUISTIOYHBIX TPHOOB. HUISTIOYHBIX TpyOuarbie. OnUCHIBaTh KYJIBTYpBI
rpuoOB. [1necueBbie TpHUOBI, UX rprOOoB. CTPOCHHE TICCHEBBIX I'PHOOB 10 | Apoxokeit. M3ydars

HCIIOJIb30Ba-HUE B
3/IpaBOOXpaHEHUU
(aHTUOMOTHUK MEHUIUII-
nuH). OTHOKJIETOYHbBIE
rpubbl — apoxoku. Mx
MCII0JIb30BaHUE B XJIe-
OoTeueHnH U UBOBape-
HuK. Che100HbIE U s710-
BUThIe rpuOkl. [IpaBuiia
cbopa u ynotpeOaeHus
rpu6oB B numy. [Tapa3u-
TU4eckue rpuosl. Ponb
rpubOB B IPUPOJE U
YKU3HU 4EJI0BEKA

pucyHKy yueOHUKa.OOBICHATH
TEPMHHBI «QHTUOHOTUK» U
«ITeHUIWUTNHY. Pacio3HaBars
CheIOOHBIE U ATOBU-THIE TPHOBI
Ha TabJauIax U pUCyHKax
yueOHUKa. Y4acTBOBaTh B
COBMECTHOM 00CYXKJe-HUU
npaBuiI cOOpa U UCTIONB30BAHUS
rpr0oB.O0BSICHATH 3HAUCHUE
rpuOOB JJIs Ye-JIOBeKa U s
TIPUPOJIBI

MIJIECHEBBIE TPUOBI MO
MHUKPOCKO-TIOM TIPH
Ma-JIOM YBEITH-UYCHUU
Ha TO-TOBBIX
n\MHKpomperna-
paTax.DneKTpOoH-HbIe
TaOJINIIBI U TJIAKATHI.




BBenenue — 2 4
P.1. HacnenctBeHHOCTD, cpeia U 00pa3 ku3HU — GaKTOPBI 310POBBS — 6 4

P.2. IlenocTHOCTH OpraHu3Ma 4eJIoBeKa — OCHOBA €0 KU3HEAESITeIbHOCTH — 7 Y.

TemaTtuueckoe IUIAHUPOBAHUC B 8 KJ1acce

P.3. OnopHo-aBurarenbHas cucrema. uznueckoe 310poBbe — 7 4.

P. 4. Cucremsl xu3HeobecnieueHus. PopMUpPOBaHUE KYIbTYPHI 310pOBbsS — 28 4
P.5. PenponykTuBHas cucTeMa U 370pOBbE — 3 4.
P.6. CucreMsbl perynsiuu ;ku3HeAes I TeIbHOCTH — 7 4.
P.7. CBsa3p opranusma c okpy:xatouieit cpeioii. CeHcopHble cucTeMsl — 6 4.
Oo6o6uienne — 1 4.

Ne | Tema Copnepxanue IleneBas ycrtanoBka | Konmu | OcHOBHBIE BUJIBI fiesiTeNbHOCTH | Mcnonb3oBaHue

1/ ypoKa €CTBO | OOydJarommxcs Ha YPOKe/BHEY- o0opoToBaHus

I 4acoB | pOUYHOM 3aHSATHH

PacTenus — mpou3BOAUTENIN OPTaHMYECKOTO BEIIECTBA

1 | Knerka— CrpoeHue opranusma W3yuuts ctpoenue, | 1 Ha3piBaTh OCHOBHBIE YaCTH Mukpockon
CTPYKTypHast 4eJIoBeKa: KJIETKH, TKa-HHU, XMUMHUYECKHH COCTaB kjeTku. OnuchIBaTh QyHKIMH UG pOBOH,
eIMHUIA OpTaHbl, CHCTEMBI OPTaHOB. KJIETKH TaK ke Ipo- opranous1oB. OOBSCHATH MUKpOIIperna-paThl,
opraHusma Mertonbl U3yde-HUs )KUBBIX | 11€CCHI HOHATHE «(pEepMEHT. na0o-paTopHoe

OpraHWU3MOB: HAOJIIOICHHE,
U3Mepe-HUe, IKCIIEPUMEHT.
JlaGopaTtopHas pabora 1
«leiicTBue pepmenTa
KaTasa3bl Ha IEPOKCU]]
BOZOPOI»

KHN3HCACATCIIb-
HOCTH

Paznuuats nporecc pocra u
npouecc pa3BuThs. OnuceIBaTh
MIPOLIECC IETICHUS KIETKH.
BoimonsaTe 1abopaTopHblii
OIIBIT, HA-OJIFOIATh
IIPOUCXOSAIINE SBIECHUS,
(UKCUpPOBaTh PE3yJIbTATHI
HaOtoAe-Hus, JeNaTh
BBIBOIBL. COOTIOIaTh TTpaBUiIa
paboThI B KaOu-HeTe,
oOpariieHus ¢ 1abopaToOpHbIM

o0opyaoBa-HUE




o0opyoBaHEM

KoMmoneHTsl
opraHusma
4yeJI0BeKa.

CtpoeHue opranusma
YeNoBeKa: KIETKHU, TKa-HH,
OpraHbl, CHCTEMbI OPTaHOB.
MeTo/1bl U3yde-HUS KUBBIX
OpraHu3MOB: HaOJIOJCHHE,
U3Mepe-HHue, IKCIIEPUMEHT.
JlaGopaTtopHas pabora 2.
«KJeTku u TKaHu nojg
MHUKPOCKOTIOM

O000muUTL U
YIIyOUTh 3HAHUSA
YYAIIUXCs O pa3HBIX
BHIAX U TH-IIOB
TKaHEeH yelloBeKa

OnpenensiTb MOHATHS: «TKAHbY,
«CH-HATIC,
«Heupornus».Ha3piBaTh TUIIBI 1
BH/JIbI TKAHEW TT0-3BOHOYHBIX
XKUBOTHBIX.Pa3nnyars paszneie
BH/IbI U TUTIBI TKA-HEH.
OnuceiBaTh 0COOEHHOCTH TKa-
Heil pa3ubix TunoB. Cobro1aTh
paBuiia OOpaIeHus C
MukKpockonom.CpaBHUBATh
WUTIOCTPAIMK B YUeOHHU-KE C
HATYpaJIbHBIMH

o0BbekTaMu. BEIMOTHATH
HaOJII0/IEHUE C [TIOMOIIBIO
MUKPOCKOIIA, OTUCHIBATh
pe3ynbratel. CoO01aTh
npaBuja paboThl B KaOHU-HETE,
oOparieHus ¢ 1ab0paTOPHBIM
o0opyoBaHuEM

Muxkpockorn

U poBOIA,
MUKpOTpena-paTsl
TKaHeu

O6miee crpoeHue
ckenera. OceBoit
CKeJeT

Crpoenue, cocTas
Y COeUHE-HUE
kocreil. Jlabo-
paTtopHas padora 3.
«CTpoeHue KocT-
HOW TKaHW»
JIaGopartopHas pa-
6ora 4. «CocraB
KOCTEN»

Ornopa u 1BUKEHUE.
OnopHo-BUTaTenbHas
cucreMa. MeTtonbl nzyde-Hus
KHUBBIX OPTraHU3MOB!
Ha0JII0/IeHue, U3Mepe-Hue,
skcnepuMeHT. Ckener
TOJIOBBI U TYJIO-BHIIA.
CkeneTr KOHE4YHO-

creit. CTpoeHue ckenera mosi-
COB KOHEYHOCTEH, BEpX-HEHN
Y HI)KHEN KOHEYHO-CTEH.
Ckener
KoHeuHOCTeHCTpoeHne

N3yunts cTpoeHue,
COCTaB U THIIBI
COEIU-HEHUSI
kocren. M3yuuts
CTpOEHHE U
0COOEHHOCTH
CKEJIeTa rOJIOBBI U
TYJIOBUILA

a3bIBaTh YaCTH CKEJIeTa.
OnuceiBath GyHKINUN
ckenera.OnuchIBaTh CTPOCHUE
TpyOUYaThIX KO-CTEH U CTPOCHHE
cycraBa.PackpbIiBaTh 3HaUCHUE
HAJKOCTHUIIbI, XPsIIIa,
CYCTaBHOH CyMKH, I'y04aToro
BEIIECTBA, KOCTHOMO3IOBOM
TMOJIO-CTH, KENTOr0 KOCTHOTO
Mo3ra. OOBSICHITh 3HAUCHUE
COCTaBHBIX KOMITOHEHTOB
KOCTHOM TKaHU.BBIIOIHATH
71a00paTOPHBIE OTIBITHI,

Pabora ¢ my-nsxom
«Cxe-JeT yenose-
Ka» DJEeKTpPOHHbIE
TaOIUIIBI U TTAKATHI




CKeJleTa Mosi-COB
KOHEYHOCTEH, BepX-Hel U
HWKHEN KOHEUHO-cTe. JI.P.
5. «MccnenoBanue CTpoeHUs
MJICYEBOTO MOSICAY

¢ukcupoBaTh. ONKCHIBATD C
MOMOIUIbIO WILTIOCTPA-IIUU B
y4eOHUKE CTPOCHUE
yepena.Ha3piBaTh OTAEIBI
[MO3BOHOYHUKA U YaCTH
03BOHKA.PackpbIBaTh 3HaUCHHE
qacreil no-3BoHka. OOBICHATD
CBSI3b MEXKIY CTPOCHUEM U
(yHKIMSMU TTO3BOHOYHHKA,
rpya-

HOM KieTku. Ha3piBath yactu
CBOOOJHBIX KOHEY-HOCTEH U
MOSICOB
KOHEYHOCTEN.ONUCHIBATh C
MIOMOIIBIO WJLTKOCTpa-LUNA B
yueOHHKE CTPOCHHE CKelleTa
KOHe4YHOCTel. PackpriBaTh
NPUYUHY PA3IUUUs B CTPOCHHUH
nosica HWKHUX KOHEUHO-CTEH Yy
MY>KYMH U KEHIIWH. BEISBIATH
0COOEHHOCTH CTPOEHHUS CKeJleTa
KOHEYHOCTeH B x0/1e HabmI0-
JIEHUsI HAaTYPAJTbHBIX 00BEKTOB

MpbleyHas
cucrema. CtpoeHue
1 (QYHKLIUHU MBIIIILI.
Pabora MpIIn

Ornopa u IBUKEHUE.
OrnopHo-aBUTATETBHAS
cuctema. MeToIpl U3ydeHUS
JKUBBIX OPTaHU3MOB:
HaOI0IeHUE, U3MEpPEHNeE,

PackppITh cBA3B
byHKUIUY U
CTPOEHUS, a TAKKE
pa3IMYNil MEXITY
TIaJKUMH 1

PackpbIBaTh CBA3b PYHKIIUH U
CTpO€-HHUS Ha IpUMepe
pa3InyMii MeXy TTIaKUMU U
CKEJICTHBIMHU MBIIIIAMH,
MUMHMYECKHUMH U 5KE€BaTEIbHBIMU

Mukpockorn

1 (poBoOH,
MUKpOIpena-paTsl
MBIIIEY-HON TKAHHU.
ONEKTPOHHBIE

sKcrepuMeHT. [IpakTrueckas | cKeJlleTHBIMU MbIaMu. OnuckIBaTh € tabnuupl. Hudposas
pabora: «M3yueHnue MBIIIIA-MH MTOMOLIBIO WILTIOCTpA-LIUi B nabopaTopus 1o
PacoJIOkKe-HUs MBI YEJI0BeKa. yueOHHUKE CTPOCHHE CKeNIeTHOW | GU3HO0NIO-THH (IaTUUK
TOJIOBBI» MBIIIIBIL. cHJIOMEp)

Ctpoenue TpaHCHOPT BEIIECTB. N3yunth OnpenensaTh MOHITHS: Muxkpockorn




CepJlIeyHO-
COCYIHMCTOM
CHUCTEMBI

Bnytpennss cpena op-
raHW3Ma, 3HaYeHUe e
nocrosiHcTBa. KpoBeHOCHas
U TuMpaTHYECKasi CHCTEMBI.
Kpogs. JIumpa. Metozs
U3YUYCHHUS JKUBBIX
OpPTaHU3MOB: Ha-0JIIO/ICHNE,
U3MEPEHUE, IKCIICPUMEHT.
Jlaboparopnas pabota 6.
«CpaBHEHHE KPOBH YeJIOBEKa
C KPOBBIO JIATYIIKH

BHYTPEHHIOIO Cpey
opraHu3zma
YyeoBeKa, eé
CTPOCHHE, COCTAB U

byHKIMN.

«roMeocTas3y, «OpMeHHBIC
3JIEMEHTHI KPOBUY, «ILJIa3May,
«AHTHUT€H», «AHTUTEIION.
OOBACHATD CBA3b MEXKITY
TKaHEBOH KHUJIKOCTHIO, UMD O
U TUIa3MON KPOBH B OpraHU3ME.
OnwuceiBaTh yHKIUN
kpoBu.Ha3biBaTh hyHKIIUU
SPUTPOLUTOB, TPOMOOIUTOB,
nerkonuToB. ONKUChHIBATH BKJIA
PYCCKOI HayKu B pa3BUTHE
MeaUIMHBL. OTIHCHIBATS C
MIOMOULIBIO WJUIKOCTpa-LUN B
yueOHHUKE TPoIecc CBEPTHIBA-
HUS KPOBH U (harommTos.
BoinonusaTe 1abopaTopHbie
HaOJII0-JIEHHSI C TOMOUIBIO
MUKpOCKOTIa, GPUKCUPOBATh
pe3ysbTaThl HAOIIO1e-HUM,
nenathb BbIBoIbL. COOMI0AaTh
npaBmia paboThl B KaOU-HETE,
oOparieHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM

Mukpockon
nuudpoBoi,
MUKpOIpena-paTsl

JIBr>KEeHHE KPOBU
10 COCYyJIaM.

TpaHcnopT BeweCTs.
Kposenocnas u numda-
TUdeckas cucremsl. Kpo-
BSIHOE JaBJICHHE U ITYJIbC.
MeTobl U3y4eHuUs )KUBBIX
OpraHWU3MOB: HAOJIIOICHHE,
U3MEpEHUEe, IKCIIEPUMEHT.
[TpakTrueckas padota
2.«Omnpenenenue YCC,
CKOPOCTH KPOBOTOKAY,

N3yuuTh NpUYNHBI
JBYOKEHUS] KPOBH 110
COCyZaM.

OnwuceIBaTh € MOMOLIBIO
WJUTIOCTpa-1IIUK B yUeOHHKE
CTPOEHHUE CEepALA U ITPOLECC
CEepACYHBIX

cokpaineHnit. CpaBHUBaTh BUbI
KPOBEHOCHBIX CO-CYIOB MEXIY
co0oit.OnuchIBaTh CTPOCHUE
KpyroB KpOBO-00paleHusl.
[TonumaTtsb paznuuue B
WCTI0JIh30Ba-HUH

[udposas
naboparopust 1o

¢buznono-run (IaTIuK
4CcoO)




3. «MccnenoBanue pe-
(JIEKTOPHOTO MTPUTOKA KPOBH
K MBIIIIAM, BKIIOYUBIITAMCS
B paboTy»

Jl/p 7. «Onpenenenue
MUHYTHOTO 00BEMa
KpOBOOOpaIieHus
KOCBEHHBIM METOJIOM B
MOKOE | mocie Gpusnueckon
Harpy3ku» M3mepenue
apTepUaTBbHOTO JIABJICHUSI.
Onpenenenue
CHCTOJINYECKOTO U
MUHYTHOTO 00BEMOB KPOBHU
pacYeTHBIM METOIOM

MpUIIAraTeIbHOrO «apTepHualb-
HBI» IPUMEHUTEIBHO K BUAY
KpPOBH U K cOCyJlaM

Perynsauus
KPOBOOOpAIICHUS
[Ipenynpexnenue
3a00JIeBaHUI

cep/ua u CoOCy/I0B.

KposenocHas u numpa-
THYECKas cUCTEMBI. Bpen
TabakoKypeHusi. MeTo bl
M3YYCHUS KUBBIX
OpraHU3MOB: Ha-0JI0/ICHNE,
HU3MEpPEHHE, SKCTIEPUMEHT
[TpakTuueckas paborta 4.
«/JlokazaTenbCTBO Bpena
Ta0aKOKypEHUs»

Nzyuuts paboTy
cepana ot ¢pusmye-
CKUX Harpy3ok u
BIIMSTHUS
HEraTUBHBIX
¢dakTopoB
OKpY’Karo-11en
cpezsl

PackpbIBaTh MOHSATHS:
«TPEHUPOBOY-HBIHN 3 PexTy,
«(yHKIMOHANBHAS TPO0aY,
«IABSIIIAs TIOBS3KAY, <OKTYT)»
OOBACHATH BaKHOCTD
cHCTeMaTH4Ye-CKUX (PU3NIECKUX
Harpy3oK JJisi HOp-MaJIbHOTO
cocTosiHus cepana.Paznuyars
MIPU3HAKU PA3IMYHBIX BU-JIOB
KpOBOTE€UYEHH . AHATU3UPOBATH
1 00001aTh HHPOP-MALIKIO O
MTOBPEXKICHHUSIX OPTaHOB
KPOBEHOCHOM CHUCTEMBI U
puéMax OKa3aHMs MEPBOU
MIOMOIIIY B X0JI€ MPOIOTKEHUS
paboTHI HaJl TOTOBBIM MIPOEKTOM
«Kypchl nepBoit momomy Juist
IIKOJIbHAKOBY

Hudposas
nabopaTopusi 1Mo

(bu3noI0-THH
(apTepuanb-HOTrO
JIaBJIe-HUs)




O06o06menne
Brnusiaue ¢puznue-
CKMX YNPaKHEHHUU
Ha CepJIeYHO-COCY-
THCTYIO CUCTEMY

VYKpeIIeHHue 310pOBbSI.
Bausinue ¢puznyeckux
YIPA)KHEHWUM Ha OPraHbl U
CUCTEMBI OPraHoB. MeTozbl
W3YYEHHUS KUBBIX
OpPraHU3MOB: Ha0JIIOJICHHUE,
U3MEpPEHUE, FIKCII-PUMEHT.
[TpakTuueckas pabdota 5.
«DyHKIIMOHAJIbHAS CEP-
JIEUHO-COCYIUCTAast IPOOa»

Bocnuranne 6epex-
HOT'O OTHOIIICHHUS K
CBOEMY 3/I0POBBIO,
NPUBUTHE UHTEpECa
K U3YUCHHIO
npeaMeTa

PaznuuaTh NpU3HaKU pa3IuYHbIX
BU-/I0B
KpoBOTeueHU . ONUChIBaTh C
MOMOIIbIO WILTIOCTpa-1uil B
y4eOHUKE MEpPbI OKa3aHUs
NEepBOM OMOIIH B 3aBUCIMOCTH
OT BU/Ia

KpOBOTEUYEHHUSI. BHITTOIIHATH OMBIT
— OpaTh (PyHKIIO-HATBHYIO
npo0y; GUKCHpPOBaTH pe-
3yJIbTaThl; IPOBOJHUTH
BBIUMCJICHUS] U JIENIaTh OLICHKY
COCTOSIHUS CepALa 10
pe3ynbpTaTam onbita.Cobnoaarh
npaBuiIa paboThl B KaOH-HETE,
oOpareHus ¢ J1abopaTopHbIM
000pyTI0BaHUEM.
AHanmM3upoBaTh U 000011aTh
UH(OP-MAIHIO O TIOBPEKACHUSIX
OpPraHOB KPOBEHOCHOM CHCTEMBI
U IpuéMax OKa3aHHUs IepBON
HIOMOIIU B XOJI€ MPOJOTKEHUS
paboTHI HaJl TOTOBBIM IIPOEKTOM
«Kypchl nepBoit momoutu s
IIKOJIbHAKOBY

[udposas
nmabopaTopusl 1o

¢buznono-ruu (1aTInK
YCC u apre-
PHAIBHOTO JaBJICHUS

Crpoenue n
(GyHKIIMM OpraHoB
JIBIXaHUS

Jlpixanue. /[prxarensHast
cucrteMa. I'a3000MeH B
JIETKUX U TKaHIX. MeTo-abl
W3Yy4YEHUS KUBBIX Op-
TaHU3MOB: HAOJIOICHHE,
HU3MEpPEHHE, IKCTICPH-
meHT.JIaboparopHas paboTa
8. «CocraB B/IBIXa€MOI0 1

N3yuuts cTpoeHUE
JIETKUX U MEXaHU3M
razooOMeHa.

OnuceIBaTh CTPOEHUE JIETKUX
yeno-peka. OOBSACHATh
IIPEUMYILECTBA AbBEOJISIPHOIO
CTPOEHHS JIETKUX T10 CPAaBHEHUIO
CO CTPOCHHUEM JIETKUX Y
MIpeACTaBUTENEN IPYTUX
KJIACCOB I10-3BOHOYHBIX
KHUBOTHBIX.PacKkpbIBaTh poJib

[udposas
naboparopust 1o

AKOJIOTHH (JaTYUK
OKH-CH YTJIepo/ia,
KHCJIOPOAa,
BJIQ)KHOCTH)




BBIIBIXaCMOTI'0O BO3yXa»

reMOTrjo0MHa B Ta-3000MEHe.
BrimonaaTe mabopaTopHsIii
OTIBIT, JIe-JIaTh BBIBO/I TIO
pesynbratam onbita.Cobonars
npaBuia paboThl B KaOU-HETE,
oOpareHus ¢ J1abopaTopHbIM
o0opyioBaHHEM

10

JpIxaTenpHbIe JIBU-
kenust bone3snu
OpPraHoOB JIbIXaHUSI

Jpixanue. [l pixarenpHas
cuctema. Bpen tabaxo-
KypeHus. MeTo sl n3y-ueHus
KHUBBIX OPTaHNU3-MOB:
HaOII0/IeHUE, U3-MEpPEHHE,
sKcniepuMeHT. JlabopaTopHas
pabora 9. «JlpIxaTenbHbIC
JIBUKCHUS

10.«M3mepenune oobeMa
IPYAHOM KJIIETKH Y YEJIOBEKA
IIPU TBIXaAHUI)

11.«Kak npoBeputhb
caTypaluio B JOMAaIIHUX
ycioBusax» Perymsanus
IpIxaHus. [ urueHa opraHos
IpIXa-Hus. 3a00IeBaHus
Opra-HOB JIBIXaHUS U UX
npeaynpexnenue. Mu-
(beKxoHHbIe 3a001€BaHus U
MepBI UX MPO(UITAKTUKH.
Bpen TabakokypeHus.
[IpakTuyeckas pabora 6.
«OrnpeneneHue 3amnbl-
JICHHOCTH BO3/IyXa»

CdopmupoBats 3Ha-
HHUS 0 MEXaHHU3ME
JIBI-XaTeJIbHBIX
JIBIKCHUH,
pa3BUBATh MOHATHE
«ra3000MeH.

OnuceiBath QyHKINN
nuadparmer. HazpiBaTe oprassi,
y4acTBYIOIIKE B IIpoLiecce
JbIXaHust. BRIMOTHATE
71a00paTOPHBIN OMBIT HA TOTOBOM
(W11 M3roTOBJIEHHOH caMo-
CTOATEIHHO) MOJIEINH,
HAOJIIOAATh IPOUCXOIAIINE
SIBJIGHUS U OIMCHI-BATh
IPOLIECCHI BOXA U
BbI10Xa.Co001aTh paBuiia
paboThI B KaOu-HETE,
oOpareHus ¢ J1abopaTopHbIM
obopynoBanueM PackpriBaTh
MOHSITUE <CKU3HEHHas1 EMKOCTb
HErkux».O0BICHATH CYTh
OTacHOCTH 3a00J1e-BaHus
TPUIIIIOM, TYOEpKyIE30M JIET-
KHUX, pakoMm JIETKuX. Ha3biBaTh
(hakTOpHI, CIOCOOCTBYIO-IIIHE
3apakeHUI0 TYOepKyI€30M JIEr-
kux.HaspiBaTh MepBI,
CHIDKAIOILME BEPO-SITHOCTh
3apakeHust 00JIC3HAMH,
Iepe1aBaeMbIMH YEPE3
BO31yX.PackpsiBaTh criocob

Hudposas
nabopaTopHs 1o

$bu3noI0-TUH (TATIUK
YacTOTHI JbI-XaHUS)
Hudposas
nabopaTopHsi 1Mo
9KOJIOTHH (JaTYUK
OKHU-CH yIJIepoa)
nabopaTopusl 1o
¢buznono-ruu (1aTInuK
Y4acTOTHI Jbl-

XaHMS)




UCTOJIB30BaHus urooporpaduu
JUISL TUATHOCTHKYU MaTOr€HHbBIX
n3MeHEeHU! B NETKuX.O0BACHATH
BaXHOCTh TMTMEHBI TOME-IIICHU
Y JABIXaTeIbHOW TUMHACTUKH JUTS
310poBbs yenoBeka.IlpoBoauts
OTIBIT, (PUKCUPOBATH pe-
3yJlbTAThI U JIENIaTh BBIBOJ IO pe-
3yabTaTam onbita. CobnoaaTh
npaBuia paboThl B KaOU-HETE,
oOparieHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM

11 | OOmeH BemiecTs. [Intanue. [Inmesape-Hue. N3yunTs 3HaUEHME Onpenenstb NOHATHE DNEeKTPOHHBIE
IIntanue. [TumeBapuTenbHas cuCTEMa. | U CTPOEHUE «muieBape-Huey. ONUckBaTh C | TAOJIMLBI U IJIAKATHI.
[InmeBapenue Meroas! n3y4ye-Hus KUBBIX pa3JIM4YHBIX OPraHOB IIOMOIIBIO WILIIO-CTpalui B [Mudposas

OpPraHU3MOB: Ha0JIIOJICHHE, nuuieBape-Husl. y4eOHUKE CTPOEHUE MHU- nabopaTopusl 1o
U3Mepe-HUe, IKCIIEPUMEHT. IIEBApUTEIBHON CUCTEMBI. skosioruu (patuuk pH)
[TpakTuyeckas pabdora 7. Ha3piBath (yHKIMH PA3IUUHBIX
«Ornpenenenue MecTo- opra-HoB
IIOJIO’KEHUS CITFOHHBIX nuiesapenus.HaspiBath MecTa
Kene3» BIaJICHUS MHILEBA-PUTEIBHBIX
JKeJE3 B MUIIEBAPUTENb-HBIN
TPaKT.BBINONHATH OMBIT,
CpPaBHMBATh pe-3yJIbTaThl
Ha0JII0/IEHNUs C ONMCAaHUEM B
yueOHHUKe
12 | IumeBapenue B ITutanue. [TumeBape-Hue. PackpriBathb PackpriBath GyHKIIUN Hudposas

POTOBOM IOJIOCTH.
Jdp 8
«Pacmennenue
BEIIECTB B POTOBOM
MOJIOCTH

HI/IH_ICBapI/ITeJ'IBHaSI cucrema.

MeTonp! n3yde-Husl )KUBBIX
OpPraHu3MOB: Ha0JIOICHHUE,
u3Mepe-HHe, IKCIIEPHMEHT.
JlaGopatopHas pabora 12.
W3yueHue KHCI0THO-

(bYHKLUU CITIOHBI U
KETYZO4YHO-TO COKa
JUIs TIpoliecca
MUIIEBAPEHUS

ctoHbL. ONU-ChIBaTh CTPOEHUE
JKEMyI04YHOU cTeH-Ku. Ha3piBath
AKTUBHBIE BEIIECTBA,
JIEWCTBYIOIIME HA MUIIEBON
KOMOK B JKEIIYAKE, U UX
dbyakumn. BeimoaHsaTh

nabopaTopusl 1o
9KOJIOTHHU (AaTYUK

pH))




IIeJI0YHOro OanaHca
IUIIEBHIX POIYKTOBY

13. «/lelicTBue hepMeHTOB
CITIOHBI Ha Kpaxmai,

14. «/lelicTBue hepMeHTOB
KEJTYZI09HOT0 COKa Ha OeJIKn

1a0opaTOpHBIE OIBITHI,
HaOJIFO/1aTh TPOUCXOSIIHC
SIBJICHHSI U I€TIaTh BBIBOJ 10
pe3yabTaTaM Ha-

omoaennii. CoOmronaTh npasuia
paboThI B KabOu-

HeTe, 00paIIeHus C
71a00paTOPHBIM 000PYIOBAHUEM

13 | OOmen BenecTB M | PanmonansHOE mUTaHUeE. YcTaHOBUTH Onpenensitb NOHATHS [Mudposas
SHEPIuy . HopMmsbl 1 pesxum nuta-Hus. | 3aBUCU-MOCTb «OCHOBHOU 00OMEH», «00Iuit nabopaTopusl 1o
Burtamunbl MeToap! H3y4eHuUst )KUBBIX MEX1y TUTIOM oomen».CpaBHUBATh OpraHu3M | GU3UOJIO-THUH (JATUYUK

OpPraHU3MOB: Ha0JIIOJICHHE, JeSITeIbHOCTH YeJIo- B3pOCJIOro 1 peO&HKa 1o YaCTOTHI JbI-XaHUS,
usMmepenue. [Ipaktuueckas BEKa U HOpMaMu II0Ka3aTeJsIM OCHOBHOI'O 4CC,
paborta 8. «OnpeneneHue NU-TaHUs, Yepe3 0o0MeHa.O0BACHATD apTepUaNbHO-TO
TPEHUPOBAHHOCTHU OCHOB-HbIE 3aBUCHUMOCTb MEXy TU-TIOM JTaBJICHMS])
OpraHu3sMa 1o HOHSATHS: JeSITeIbHOCTH YeJIOBEeKa U HOp-
(GyHKIMOHAIBHOHN PoOe» «OCHOBHOU OOMEH, Mamu nuranus. [IpoBoauts
«o01Mit 0OMen». OLIEHUBaHHE TPEHUPO-BAHHOCTHU
OpraHu3Ma ¢ OMOLUIbIO
(YHKIIMOHATIEHOM MPOOBI,
(uKCUpO-BaTh PE3YIbTATHI U
JienaTh BBIBOJ], CPABHUBAs
9KCIIEPUMEHTAJIbHBIE JJAHHBIE C
STaJIOHHBIMU
14 | Ponb xoxu B Ponp xoxu B TEpMOpery- PackpsIBath poiib Knaccugunuposats npuynHbI Hudponas

TEPMO-PETYJIALNN

JSAUMU. 3aKaJIuBaHUE.
Oka3zaHue 1epBoi mo-MOITH
MIPU TEIJIOBOM U COJIHEYHOM
yaapax

JLP 15. «Onpenenenue
KOKHO-COCYAMCTOMN peakiuu
(Merona nepMorpaduzma)

KO-)KH B
TEPMOPETYIIS-IUH.
OnuceIBaTh
IIPUEMBI IIEPBOH IT0-
MOIIIU TIPH
TEIUIOBOM M
COJTHEYHOM yJape.

3a00-neBaHuil Koxxu. Ha3piBath
MIPU3HAKU 05K0ra, 00MOpo-
eHUs Koku. ONUChIBaTh MEPHI,
MIPUMEHSIEMbIE TIPU 0KOTaXx,
oOMopokeHusX. OnuChIBaTh
CHUMIITOMBI CTPUTYIIETO JIUTIIA,
yecoTku.Ha3biBaTh Mephl

PO UITAKTUKHI HH-(EKIIMOHHBIX

nabopaTopus 1o
(hU3HOIO-TUU JATYUK
TeMIeparypsl 1
BJIQXKHOCTH)




KOKHBIX
3aboseBanuii. OnpenensiTh
MOHSTUE TEPMOPETYIISI-IUS».
OnuceIBaTh CBOMCTBA KOXKH,
MO3BOJISIONINE €11 BEITOIHATD
PyHx-

LU0 OpraHa TePMOPETYIISIUH.
PackpeiBath 3HaUeHUE
3aKaJuBaHUs JIJIsl OpraHu3Ma
.OnuceIBaTh BUIBI
3aKaJIUBAOIINX MTPOLIEYD.
HasbiBath mpu3Haku TEMIOBOTO
yZa-pa, COJTHEYHOTO
ynapa.OnuceiBaTh NPUEMBI
MEepPBOI MTOMOIIHU MTPH TETIOBOM
yzaape, COJIHEYHOM
yaape.AHanu3upoBaTh U
0000111aTh HHPOP-MALHUIO O
HapyLIICHUSIX TEPMOPETYJISA-1IUH,
MOBPEKICHUAX KOXKU U MpUEMax
OKa3aHMs NePBOM MOMOIIH B
XO/JIe 3aBepIleHus: paboThI HaJl
npoekToM «Kypcel nepBoi
TIOMOIIH JJIs IITKOJILHUKOB)

15

ABTOHOMHBII
OTJIeJl HEPBHOM
CHCTEMBI.
Heliporymopainsna
Sl peryJIsIus.
ComaTH4ecKui u
BereTaTUBHBIA
OT/I€JIbl HEPBHOMU
CHCTEMBI

HeiiporymopanbsHas pe-
TYJISUS TIPOLIECCOB
KU3ZHEJEATEIbHOCTH Op-
raHu3ma.

JlaboparopHas pabota 16.
«O11eHKa BereTaTuBHOU
PEAKTUBHOCTH aBTOHOMHOM
HEPBHON CHUCTEMBI

N3yunts cTpoeHHe
U 3HAYEHHUE
ABTOHOM-HOU

HepBHOﬁ CHUCTC-MBI.

HazbiBaTh 0cOOEHHOCTH pabOThI
aB-TOHOMHOTI'O OT/IeJla HEPBHOM
cucre-mbl. Paznuyats ¢
TTOMOIIBIO WILTIOCTPAIINH B
y4eOHHUKE CUMITATUYECKUHA U
napa-CUMIMaTHIECKHA
TTOJIOT/ICITBI ABTO-HOMHOTO
OTJIeJIa HEPBHOU CUCTEMBI TTO
0COOEHHOCTSIM

Hudposas
nabopaTopusl 1o

(hU3HOIO-TUU JATYUK
apTepHalbHO-TO
JaBJieHus (IyJibca)




crpoenus.Paznnuarh
[IapacCUMIIaTUYECKUI U
CUMIIATUYECKUN MTOOTAENBI 11O
0C0-OCHHOCTSIM BIIMSIHUA Ha
BHYTpEeHHHUE OpraHbl. OOBSACHATH
Ha IIPUMEpPE peakLUU Ha CTPECC
COTJIACOBAHHOCTH PaOOTHI JKENE3
BHYTPEHHEHN CEKpeLUu U OTe-
JIOB HEPBHOM CUCTEMBI,
paznuuue

MEXKy HEpBHOW U IT'yMOPaJIbHOU
pe-ryssiuueit o odiemy
XapakTepy BO3JIECUCTBUS Ha
OpraHU3M. BBINIOJIHATE OIBIT,
Ha0II0JaTh TPOUC-XOISAIINE
IIPOLIECCH] U CPAaBHUBATH
[I0JIy4YE€HHBIE PE3YJIbTAThI OMbITA
C 0’)KMJJaeMbIMU (OITUCAHHBIMU B
TEKCTE YueOHUKA)




BBenenue — 2u.
P.1. Opranusm — 19 u.

Tematuueckoe IIJTaHUPOBAHUC B 9 xnacce

P.2. Bua. Ilonynsauus. OBostonusi BUIOB — 13 4.
P.3. Mecto 4yenoBeka B CUCTEME OpraHMYecKkoro mupa. — 12 4.

P.4. buoneno3. Dkocucrema - 144

P.5. Buocdepa — 7 4.

O60061menue — 1 .

Ne | Tema Conepxanue Lenesas yctanoBka | Konuu | OcHOBHbIE BUIBI iedaTenbHOCTH | Mcnonib3oBanue

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

1| YacoB | pOYHOM 3aHSATHH

1 | Pa3mHOXeHUE U ['naBHBIE CBOMCTBA pac- YrnyOuts u 2 Boigensats u 06001arh [udpoBoit MUKPOCKOIT

pa3BUTHE
OpraHU3MOB.
PactuTensHBIN
OpraHu3M
JKuBotHsbIl Opra-
HHU3M U €ro
0COOCH-HOCTH.

TEHHA: aBTOTPO(HOCTH,
HECIOCOOHOCTb K aKTUB-
HOMY TEPEIBIKEHUIO,
pasMelleHre OCHOBHBIX
yacTel — KOpHs U 1o-0era
— B IBYX pa3HbIX cpeJax.
Oco0OeHHOCTH pacTUTEIbHON
KJIETKH: IPUHAJICKHOCTD K
9y-KapuoTam, HaJIu4yue Kie-
TOYHOW CTEHKH, TUIACTH]] 1
KPYITHBIX BaKyOJIeH.
Cnoco0bl pa3MHOKEHUS
pacTeHUN: MOJI0BOE U
6ecnionoe. Oco6eHHO-CTH
MOJIOBOTO Pa3MHO-

»keHus. Turel 6ecronoro pas-
MHOXEHHUS: BEreTaTUB-HOE,
CTIIOpaMH, JIEIICHU-eM KIIETKU
Ha/iBoe OcoOEeHHOCTH

0000m1aTh
CYIIECTBEHHbBIC
MIPHU-3HAKU
pacTeHuit u
pacTUTENIbHOMN
KIIETKHU.

Boeinenuts 1 00006-
IIUTh
CYyILIECTBEHHBIE
MIPU3HAKA CTPOCHUS
1 TIPOLIECCOB
KU3HEIe-
ATEITLHOCTH
YKUBOTHBIX

CYLIECTBEH-HbIE IPU3HAKU
pacTeHU U PacTU-TEIIBHOU
KJIETKH. XapaKTepHU30BaTh
0COOEHHOCTH MPO-1IECCOB
KU3HEESATEIbHOCTU pacTe-HUM:
IUTaHUs, IbIXaHUs, POTOCUHTE-
3a, pasMHoOkeHus1.CpaBHUBATh
3Ha4YeHHe MOJIOBOro U OECIoI0ro
CIOCO0O0B Pa3sMHOKEHHUS
pacTeHui, AenaTh BbIBOJbI Ha
ocHoBe cpaBHEeHUSA.OOBICHATH
pOJb pa3InYHbIX pacTe-HUW B
JKU3HU YEJIOBEKa.

[IpuBOIUTE IPUMEPHI
MCII0JIb30Ba-HUS YEJI0BEKOM
Pa3HbIX CIIOCOOOB Pa3MHOKEHUS
pacTeHuM B XO3SI1MCTBE U B
npupojie Beiaenste u 0000maTh
CYLIECTBEH-HbIE IPU3HAKU

U TOTOBbBIE MU-
Kpormpenapa-Thl,
nabopa-TopHoe 000-
pyaoBaHHe ISl IPUTO-
TOBJICHUSI BPEMEHHBIX
MUKpOTIpEnapaToB
BitaxxHble npenapatsl
KUBOTHBIX Pa3JIMYHBIX
TUIIOB




YKUBOTHBIX OPTaHU3MOB:
MPUHAJI-JIEKHOCTH K
IYKapuoTaM,
reTepoTpOQHOCTS,
CIIOCOOHOCTB K aKTUBHO-MY
nepeBUKEHHIO, 3a-00Ta 0
MMOTOMCTBE, MIO-CTPOMKa
sKuut (rHE3 T, HOD).
JleneHue >KMBOT-HBIX MO
cnoco0am 100BI-BaHUS
MU PACTHTEIb-HOSTHBIC,
XUIIHBIE, Ma-Pa3UTUYECKUE,
MaIABIIIKH, BCESTHBIC

CTPOEHUS U MPOLIEC-COB
JKU3HENCATCILHOCTH

>KUBOTHBIX. HaOmronaTe u
OITMCHIBATh ITOBEJICHUE
JKUBOTHBIX.Ha3nIBaTh
KOHKPETHBIE TPUMEPHI
Pa3IUYHBIX TUKHUX KUBOTHBIX U
Hau-00J1ee pacpoCTPaHEHHBIX
JIOMaII-HUX
KUBOTHBIX.OOBSACHSITH POJIb
Pa3IMYHBIX KUBOT-HBIX B KU3HU
yesioBeKa. XapakTepu30BaTh
CIOCOOBI MUTaHUS, PACCETICHUS,
nepeXxuBaHus HeOnaro-
MPUSTHBIX YCIOBUN U
MTOCTPOMKH JKH-JIUII )KUBOTHBIMH

DKOJIOTUYECKUE
(hakTOphI M BX
JICUCTBUE HAa

Cpenpl )KM3HU OpPraHu3-MOB
Ha 3eMJie: BOJHas,
[IOYBEHHAs1, OPraHU3-MEHHasl.

Jatb

XapPaKTCPUCTUKY
OCHOBHBIM CpcaaM

Brigenste u xapakTepu3oBaTh
CylIe-CTBEHHbIE MPU3HAKH CPEJL
kn3HA Ha 3emirte. Ha3weiBate

[udposas
JabopaTopusl 1Mo

9KOJIOTMHU (AATYUK

OpraHu3M. VY ci10BUS )KU3HU OPraHU3MOB | KHU3HU XapaKTepHble IPU3HAKU MYT-HOCTH, BIIaXK-
B Pa3HBIX Cpelax. OpraHU3MOB — obuTaresnen 3Tux | HoctH, pH, yr-
Okonornyeckue (HakTophl: cpea *KU3HU. XapaKTepu30BaTh JIEKUCIIOTO Ta-3a u
abuoTHye-cKue, YepTHl TPUCTIOCOO-JICHHOCTH KHCJIOPOJIa)
OMOTHUYECKHUE U OpPTraHU3MOB K CpeJie UX
AHTPOIIOTEHHBIE HA3EMHO- obutanus. Pacrio3HaBate u
BO3/yILIHAs, XapaKTepu30BaTh
9KOJIOTHYECKHE (PaKTOPBI CPeJIbI
Bnusiaue O06o00611eHMEe paHee u3y- BbIsIBUTE OCHOBHBIE Bbiensts u xapakrepu3oBaTh [Mudposas
MIPUPOTHBIX 4eHHOro Matepuana. Ot- HKOJIOTHIECKHE MPHU-YUHBI SKOJIOTHIECKUX nabopaTopHsi 1Mo
¢dakTopoB Ha HOILIEHHUE YEJI0BEKa K npobaemsl Ouocge- npobiem B 6uochepe. HKOJIOTUH (AATYUK
OpTraHu3M NPUPOJIC B UCTOPUU Ue- pol. [IpoBecTr [TporHo3upoBaTh MO-CINEACTBHUS | BIAX-HOCTH, yTJie-
YeJI0BEKa. noBevecTBa. [Ipobiembl OLIEHKY KauecTBa WCTOIICHUS PUPOIHBIX KHCJIOTo rasa

Ouocdepsl: UCTOIICHNE

OKpYKaro-1en

PECYPCOB ¥ COKpAIICHHUS

1 KHCJIOPOJIa)




MIPUPOJIHBIX PECYPCOB,
3arpsi3HEHUE, COKpale-H1e
OMOJIOrMYECKOT0
pa3HooOpasusi. Pemre-aue
HKOJIOTHYECKUX MPOoOIIeM
Oouocdepsl: parmoHAIBHOE
UCTIOJIb-30BaHHUE PECYPCOB,
OXpaHa MPUPOJIBI, BCce-001Iee
HKOJIOTHYECKOe 00pa3oBaHue
HaceJe-Husl.

JlaGopaTtopHnast pabora
«OreHKa KayecTBa
OKpYKaroIleu cpebD)

Cpenpbl.

OMOJIOTHYEe-CKOTO
pazHooOpa3usa.O0Ccyx1aTh Ha
KOHKPETHBIX MPUMe-pax
9KOJIOTHYECKHEe TPOOIIeMBI CBOE-
ro peruoHa u 6uocdepsi B
1eI0M. ApryMEeHTUPOBATh
HE0OXOIMMOCTD 3aIUTHI
OKpYKarollen cpebl,
COOJIIO/ICHHMSI TTPABHIT
OTHOLLUEHUS K )KMBOW U HEXKUBOU
npupoie. BEIIBIATE U OIEHUBATH
CTETEHb 3a-TPSI3HEHUS
nomenieHui. PUKCUpoOBaTh
pe3yNbTaThl HAONI0Ie-HUM U
nenathb BeiBOIbI. CO0II0AaTh
npaBujia paboOThI B KAOU-HETE,
oOparieHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM




Beenenue — 1u.

TemaTtnueckoe mmanupoanue B 10 kiacce

P.1. Ilogxoxs! kK u3ydeHuto Ouonoruu — 2 4.
P.2. Crpoenne u pyHkiuu kietku. PazmHoxenue u pazsutue — 16 4.
P.3. OcHoBHBIC 3aKOHOMEPHOCTH HaciencTBeHHoct — 10 4.

P.4. OcHoBHBIE 3aKOHOMEPHOCTH U3MEHUYUBOCTH - 4 4

O0600611enue — 1 4.

Ne | Tema Coneprxanue [leneBast yctanoBka | Konuu | OcHOBHBIE BUJIBI AesiTebHOCTH | Mcnionb3oBaHue
m/ ypoKa €CTBO | OOydYarommxcs Ha YpOKe/BHEY- o0opoioBaHus
i YacoB | pOYHOM 3aHSITUU
1 | benku. Ctpoenne | JI. p. 1. Ponb dhepmMeHTOB B BeisicauTsb ycnoBust | 2 OrnpeaensoT akTUBHOCTD T1€- JlaTuuk on -TUYeCcKoi
0enKoBbIX MoJieKyl | kieTke JlabopaTopHas aK-TUBHOCTHU POKCH/1a3bl CIIIOHBI, U3ME-PSAIOT | TNIOTHOCTH
pabora 2 «3y4yeHue dbepmMeHTOB ONTHYE-CKYIO INIOTHOCTh
dbepMeHTaTUB-HOI aKTUBHO- pacTBOpOM
CTH CJIFOHBI»
2 Hykneunossie JlaGopaTtopHnas pabora 3. [TomyuuTs npemnapar | 1 [Ipurorosnenue romoreHara o6- | Jlaruuk pH
KHUCJIOTBI. «BplaeneHrue u 04ncTKa ountienHon JJHK pasma, o0pa-00Tka erep-
Anenosunrpudocd | JAHK u3 knetok pac-reHuii» TeHTaMHU, OCa-KJICHUE
OpHas KUCJIOTa HYKJICOTIPOTE-UI0B, OUHCTKA
JIHK
3 | Crpoenue xirerok | JI. p. 4. CtpoeHue KIeToK Hab6nronate 1 [IpuroroBnenne Mukpomnpemna- Mukpockor, Habop

JYKapHoT.
[uTomnazma.
[Ina3maruueckas
MeMOpaHa.

9YKapHOT: pacTeHul,
KUBOTHBIX, rprudoB. JI. p. 3.
JIBI>KeHUE UTOILIa3Mbl
JlaGopaTtopHast pabota 5
«[1na3monu3 u nennazmMosn3
B PACTUTEJIBHOW KIIETKE)
JlaGopatopHas pabota 6
«BnusHue oc-moca Ha Typ-
TOPHOE COCTOSI-HUE KIIETOK)
JlaGopaTtopHnast pabota 7

IJ1a3MOJIH3 U
JIeIIa3MOJIu3 B
KIIETKE

Jlokazarts 3a-
BUCHMOCTb Typropa
OT MHTEHCUBHO-CTH
OCMOTH-YECKHX
IIPO-LIECCOB
BbIssICHUTE pOJIb
KYTHKY-JIbl U

para, 06pa-00TKa peakTu-BaMH,
paboTa ¢ MUKPOCKOTIOM
I'oToBsT mpena-patel, U3Mepsi-
IOT 0OBEKTHI, padOTAIOT C
JaTYNKOM, 00-pabaThIBaOT
PE3YJIbTAThI OTIBITA

CobuparoT ycTaHOBKY IS
OTbITa, PabOTa-IOT C JATUUKOM,
00pabaThIBarOT pe3yabTaThl
OIIBITA

JUIS TIPETapupO-BaHUs
JlaT4uK BIa)KHOCTH
BO3/yXa




«CpaBuenne 1udQy3non-
HOM CITIOCOOHO-CTH
KJIETOYHOM MeMOpaHbI 1
KJIETOYHOM 000JI0UKI»

npoOKH B 3aIUTE OT
UCTIApCHHUS BOJIBI C
M0-BEPXHOCTH
KOpHEH U KIyOHen

dorocunres

VYpoxk No 2 «["a-30Bble

3¢ dex-ToI poToCcHHTE-32»
JlaGopaTtopnast pabora 8.
«Omnpenenenue
WHTEHCUBHOCTH TIpoIiecca
(buK-cauu yriekuc-ioro
ra3a KJeT-KaMH BOJOPOC-JTH
XJIOPEIUTBI

Jlo3a3aTh BBI-
JIeJIeHHE KHC-
Jopona u
MOTJIOLICHHE
YTJIEKHUCIITOTO Ta3a
pu GOTOCHUHTE3E.
BrisiButh nporiecc
¢bukcanuu yr-
JIEKHUCIIOTO Ta3a
BOJIHBIM pacTEHUEM
1o casury pH

Habmronarot ne-MoHCTaIMOH-
HBIH OTIBIT, 3a-PHCOBHIBAIOT
CXEMY YCTaHOB-KH, (PUKCUPYIOT
XOJ ¥ pe3yJbTa-Thl OIIBITA.
CobwuparoT ycTaHOBKY IS
OIIBITa, U3MEPS-IOT MOKA3aTeIN
cpenbl, GUKCHU-PYIOT U aHAJH-
3UPYIOT pe-3yJIbTaThl

Jatuuku kucnopona,
pH

DHepreTude-cKuit
0OMEH B KJICTKE

JlaGopaTtopHnas padota 9.
«Bplaenenue yriekuciaoro
ra3a u TerIoThl
JPOMOKEBBIMU KJIICTKAMHU IIPU
OpO>KeHUM»

Joka3zatp yr-
JIEKUCIIOTO Ira3a u
TEIUI0-ThI IIPH
CIIUP-TOBOM Opo-
KEHUU

Cobuparot ycTaHOBKY, pa-
00TalOT C 1aT-4YMKaMu, 00Opa-
0aThIBAIOT Pe-3yJILTAThI OIBITA

JlaTunk TeM-
nepatypsl, pH

Crtpoenue u
byHKIIUN
KIJIETOYHOTO SIIPA.
Muro3. Metio3

Jlabopatopnas pabota 10.
«[ToBeneHne XpoMocoM mpu
MHUTOTHYECKOM JICTICHUN B
KJIETKaX pacTe-HUi»
JlabopaTtopnas pabota 11.
«[ToBeneHne XpoMocoM mpu
MEHOTHYECKOM JCJICHUH B
KJIETKaX pacTCHHID»

Omnucathb u3-
MEHEHHUS
XPOMOCOM-HOTO
ammapara npu Mu-
TO3€ U Melo03¢

[IpuroraBnuBarOT BpeMEHHBIE
MHUKpOIpenapaTsl, U3y4arT UxX
IOJT MEKPOKCO-

oM, 00pabaThIBaIOT pe-
3yJIbTaThl HAOIOICHUA

Muxkpockor, Habop
MU-KpOIpenaparos,
Habop I Ipemapupo-
BaHUs

3aKOHOMEPHOCTHU
HACJIEICTBEHHOCTH.
[IepBb1it 1 BTOpOUI
3aKOHBI MeHens

Jlaboparopuas pabora 12
«BHemHee cTpoeHue 1mo-
JIMTCHHBIX XPOMOCOM KOMa-
POB-3BOHIIOB»
JlabopaTtopHnast pabora 13

Hayunrtbca
pacno3Ha-BaThb
benotu-

MIUYECKUE MPU3HAKU
Ha HaTYpaJIbHBIX

[IpurorarnuBa-10T BpeMEHHBIC
MUKpOTIpEenaparthl, U3y4aroT X
0l MUKPOCKOTIOM, 00pada-
THIBAIOT pe-3yJIbTaThl Ha-
OJIFOIEHUH

Muxkpockor, Habop
JUTS IpeNapupOBaHUS




«Onpenenenue reHoTUIA
IJI0OZJ0BOU MYIIIKH
Ipo30(HITEI IO (PEHOTHITY

npenaparax u
ompe/ie-JITh BO3-
MOYKHBIC Te-HOTHUIIBI
opra-HH3Ma I10 ero
denoTHmy

N3yyaroT 1oy MUKpOCKOIIOM
MOCTOSTHHBIE MUKPOIIPETapaThl,
paboTaroT ¢ U300pakeHUs-MH,
00pabaThIBaIOT PE3yJIbTATHI
HaOI0AeHUI




Beenenue — 1u.
P.1. [IpuknanHbie HANIPaBICHUS U3YYCHUS HACICICTBEHHOCTH U U3MEHYMBOCTH— 6 d.
P.2. Dkonoruueckue 3akoHomepHocTH— 11 4.
P.3. Mukpo- u makposBositonusi— / 4.

P.4. IlpoucxosxieHne 1 UCTOPUUYECKOE Pa3BUTHE KU3HU Ha 3emiie. AHTporioreHe3. MecTo uenoBeka B Ouocdepe- 8 u
Oo6o6uienue — 1 4.

TemaTnueckoe manupoBanue B 11 kiracce

Ne | Tema Copnepxanue IleneBas yctanoBka | Komnu | OcHOBHBIE BUJIBI fesiTENbHOCTH | Mcnonb3oBaHue
1/ ypoKa €CTBO | OOydJarommxcs Ha YPOKe/BHEY- o0opoToBaHus
i 4acoB | pOYHOM 3aHSITUU
1 | Honynsuus — Jlaboparopnas pabota 1 ONBITHBIM My-TEM 2 PaGora c 6mankamu, BbI- bnank yuera ckopoctu
Hajiopranu3MeHHas | «OmnpeneseHiue HOPMBI peak- | BBISIBUTH HOPMY MOJTHEHUE JICHCTBUI Ha Bpe-Msi, | MPOU3BOJIb-HOM peak-
JKUBasi CUCTEMA. [[MU MPU3HAKa Ha IPUMeEpe peaxiuu npru3Ha-Ka pacueTsl Ha KalbKyIAaTope [[UU, CEKYHIOMEP
dopma CKOPOCTH IPOU3BOJIBHBIX Paccunrtars gactoTy
CYIIIECTBOBaHUS TIBUKCHHID) BCTEYaEMOCTH aJl-
BUJIA JlaGopaTtopHast pabota 2 Jieie ¥ TeHOTUTIOB
«Pacuet yacTo-Thl BcTpedae- | MOMYJISIIIHH
MOCTH aJIJIETEN U TEHOTUIIOB
B MIOMYJISIIIUM
2 [evicTBue VYpoxk No 3 «Onpenenenue BoisaButh du- 1 ColuparoT ycTaHOBKY, pa- JlaTuuku kuciopoaa,
HKOJIOTHYECKUX CUJIBI BO3/ICH-CTBHUS DKOJIOTH- | 3UYECKHX Me- 00TaloT C 1aT-unKamu, oopa- pH, Xpo-pua-uoHoB,
(dakTopoB Ha YEeCKUX (PaKTO-pOB» XaHW3M TIpa-BHJIa 0aTBIBAIOT PE3yJIbTATHI OIBITA OCBEIIIEHHOCTH, TEM-
OpTraHu3M JlaboparopHas pabota 4 Annena Habmoarot 1-MOHCTAIIMOH-HBIN | TIEpaTyphl,

«/lokazaTenb-cTBO (pruznue-
CKOT0 MeXa-Hu3Ma IpaBuiia
Annena»

JlaGopatopHas pabora 5
«/loxazarenctBo puznye-
CKOT0 MEXaHH3Ma MpaBuIa

BrisaButh du-
3UYECKUX Me-
XaHU3M IIpa-BUjIa
beprmana

OTIBIT, 3-PUCOBBIBAIOT CXEMY
YCTaHOB-KH, GUKCUPYIOT X0 U
pe3yJbTa-Thl ONbITA

OTHOCHUTEJILHOU BJIAXK-
HOCTH




beprmanay

Arposkocuctemsl | JlabopatopHas pabora 6 OnpenenuTb ColuparoT ycTaHOBKY, pa- JlaT4yuK HUTPAT-HOHOB

«O1eHKa coiep)KaHusl HUT- | CO/IepiKaHue 00TaroT ¢ 1a-uuKaMu, oopa-

paToB B pacT-HUSAX» HUTPATOB B 0aThIBAIOT P-3YJIbTATHI OIBITA

MPOJIYKTaX MUTAHUS

buochepa — VYpoxk No 5 «ITapHukoBbIit Jloka3athb CBA3b Hab6mronarot ne-MoHCTaIMOH- Jlatuuku Kkucnopoja,
riodanpHast s ekt u rmodaapHOE MApPHU-KOBOTO HBIH OIBIT, 32-PUCOBLIBAIOT pH JlaTumk Tem-
9KOJIOTHYecKast MOTETIJICHUE) saddekra ¢ CXEMY YCTaHOB-KH, QUKCUPYIOT | mepaTypbl
cucrema r7100aTbHBIM XOJ1 ¥ Pe3yJIbTa-ThI OIbITA.

HNOTCIJICHUEM




