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HOACHUTEJBHASA 3AIIUCKA
HopmaTusBHas 0a3a

1. ®enepanbhpliii 3aK0H 0T 29.12.2012 Ne 273-D3 (pex. ot 31.07.2020) «O6 obpazoBaHuu B
Poccuiickoit deneparum» (¢ u3M. u 1om., Berynui B cuity ¢ 01.09.2020).

2. [Macnopt HanuoHanbHOTO IMpoekTa «O0pa3oBanue» (yTBepkaEH npesuauymom CoBeTa npu
IIpesunente PO 1o cTtparern4eckoMy pa3BUTHIO U HALIMOHAIBHBIM IIPOEKTaM, IIPOTOKOJI OT
24.12.2018 Ne 16).

3. 'ocynapcrBenHas mporpamma Poccuiickoii @eneparn «Pazputue 00pa3oBaHUs»
(YrBepxknena [Tocranonenuem IlpaButensctBa PO ot 26.12.2017 N 1642 (pexn. ot 22.02.2021)
«O0 yTBepk/IeHUH rocynapcTBeHHON nporpaMmsel Poccuiickoii @eneparnum «Pa3sutue
00pazoBaHU.

4. Ipodeccuonanbuerii crangapt «llemaror (megarornyeckas ASSITEILHOCTD B JOIIKOJIBHOM,
Ha4YaJIbHOM O0IIIEM, OCHOBHOM OOIIIEM, CpeTHeM 00111eM 00pa30BaHuM), (BOCIIUTATEIb,
yuurelb)» (ped. ot 16.06.2019 r.) (Ilpukaz MunucrepcTBa Tpyia U colanbHou 3amuTsl PO ot

18 oxTs16pst 2013 1. Ne 544H, ¢ u3MeHEHUSIMU, BHECEHHBIMU MTPUKa30M MUHUCTEPCTBA TpyJa U
couzaiutel PO ot 25 nexadbps 2014 r. Ne 11151 u ot 5 aBrycra 2016 r. Ne 422H)

5. IIpodeccnonanbubiii cTanaapt «Ilegaror TOMOHUTEIBHOTO 00pa30BaHus AETEH 1
B3pocibix» ([Ipukas MunucteperBa Tpyaa u counanbHon 3amuThl PO ot 5 mas 2018 r. N 298H
«O0 yTBepxaeHuu npodeccuonanpHoro crangapra «llegaror OMoOTHUTETLHOTO 0Opa3OBaHUS
JI€TEN U B3POCIBIX»).

6. @enepalbHbIN rocyAapCTBEHHBIH 00pa30BaTENbHbBIN CTaHAPT OCHOBHOT'O OOIIIET0
oOpa3zoBanus (Y TBep:k1EH nprukazoM MuHuctepcTBa oOpa3zoBaHus 1 Hayku Poccuiickoit
®denepannu ot 17 nexadps 2010 r. N 1897) (pen. 21.12.2020)

7. denepanbHbIA TOCYIapCTBEHHBIH 00pa30BaTENbHbIN CTAHIAPT CPEAHETO 00IIEro
oOpa3zoBanus (YTBepk1EH nprukazom MunuctepcTa oOpa3zoBaHus u Hayku Poccuiickoit
Oenepanun ot 17 masg 2012 . N 413) (pen.11.12.2020)

OcHarieHre 001eo0pa3oBaTeNbHBIX IIIKOJI COBPEMEHHBIM aHAJIOTOBBIM U IIU(PPOBBIM
000py/I0BaHUEM SIBJISIETCS] MaTepHAJIbHOM 0a30i peann3anuu GpeaepanbHbIX FoCy1apCTBEHHBIX
00pa30BaTeNbHBIX CTAaHAAPTOB. DTO OTKPHIBAET HOBBIE BOSMOXKHOCTH B YPOUHOIH U BHEYPOUHOIA,
BHEKJIACCHOM JIESITEIbHOCTU U SIBJISIETCSI HEOTHEMJIIEMBIM YCIIOBUEM (POPMHUPOBAHUS
BBICOKOTEXHOJIOTUYHOH CcpeJibl MIKOJIbI, 0€3 KOTOPOi CI0KHO MPEICTaBUTh HE TOJIBKO
npoduIbHOE 00yUeHUE, HO U COBPEMEHHBIN 00pa30BaTEIbHBIN MPOIECC B IIEIOM
Hcnonb3oBanue yueOHOro 060py10BaHHs CTAHOBUTCS CPEJICTBOM OOECIIEYEHHS ITOTO
B3aUMOJIEUCTBUSA. B OCHOBY Kypca BHEYPOUHOH AESATEIBHOCTH 3AJI0KEHO IPUMEHEHHE
U POoBBIX JabopaTOpHii HOBOTO MokoyieHus neHTpa «Touku PocTta», KoTopble MO3BOJIAT
JOOUTHCS BBICOKOTO YPOBHSI YCBOCHMSI 3HAHUM, (POpMHUPOBaHUS MPAKTUYECKUX HABBIKOB
OMOJIOTMYECKUX MCCIEJOBAHNHM, YCTOHUMBOrO pOCTa MO3HABATEILHOIO HHTEPECA IIKOJIBHUKOB H,
KaK CII€ICTBHE BHICOKOT'O YpOBHS yueOHON MoTHBauuu. Micnonp3oBanue 000py10BaHMs LIEHTpa
«Touxu Pocra» npu peanusanuu JaHHOTO Kypca I03BOJISIET CO3JaTh YCJIOBUS: ® AJIs
paciIMpeHust CoAepKaHUsI IIKOJIBHOTO OMOJIOrMYeCKOro 00pa3oBaHMsl; * /IS MOBBIILICHUS
MI03HABATEJIbHOM aKTUBHOCTH 00YYaIOIINXCS B €CTECTBEHHO-HAYYHOHOOIACTH; * [T Pa3BUTHUS
JMYHOCTH pebeHKa B npoiiecce o0yueHus: OM0JI0rHH, ero CocooHocTel, popMHUpoBaHUS U
YJIOBJIETBOPEHHS COLIMAIBHO 3HAYMMBIX HHTEPECOB M MOTPEOHOCTEH; * 17151 pabOTHI C
OJ1IapEHHBIMU IIKOJbHUKAMU, OPTaHU3allMY UX PA3BUTHUS B Pa3IMUHBIX 001aCTAX
00pa3oBaTeNbHON, TBOPUECKON AeATeNbHOCTH. OJTHUM U3 OCHOBHBIX MPUHIIUIIOB OCTPOCHHUS
AIIEKTUBHOTO Kypca SBISETCS MPUHLUIT JOCTYITHOCTH. DKCIEPUMEHTAIbHbIE TaHHBIE,
MOJIyYEHHBIE YYAIIUMKCS MPU BBINOJIHEHUN KOJIMYECTBEHHBIX OIBITOB, O3BOJIIOT YUalIUMCS
CaMOCTOSITENILHO JI€1aTh BHIBO/IBI, BBISBIISATH 3aKOHOMEPHOCTH. [10/1X0/1b1, 3a7105KEHHBIE B
coJiepKaHue Kypca, CO3/1al0T, HeOOXOAMMBbIE YCIOBUSA U1l CHCTEMHOT'O YCBOCHUS yHAITUMHCS
OCHOB HayKH, JUIsl 00ecTieyeH s pa3BUBAIOIIETO U BOCIUTHIBAIOIIETO BO3AEHCTBUS O0yUeHHS Ha



JIMYHOCTH ydarmierocsi. @opMupyemblie 3HAaHUS JOJKHBI CTaTh OCHOBOM CHCTEMBI YOCKICHH
IIKOJIbHUKA, IPOM €r0 HAYYHOT'O MUPOBO33PEHUS.

eas u 3axaum
* peanuzaliysi OCHOBHBIX 00111€00pa30BaTeNIbHBIX IPOTrPAMM [0 YU€OHBIM MpEAMETaM
€CTECTBEHHO-HAYy4YHO! HAIPaBJIEHHOCTH, B TOM YHCJIE B paMKaX BHEYPOUHOU J1€ATEIbHOCTH
00ydJaromuxcs;
* pa3paboTKa U peanu3aius pa3HOYPOBHEBBIX JIOMOJHUTEIBHBIX 0011e00pa30BaTeIbHBIX
IIpOrpamMM €CTECTBEHHO-HAyYHON HAaIPaBIEHHOCTH, & TAK)KE UHBIX IPOIPaMM, B TOM YHCIIE B
KAHUKYJISIPHBIN NIEPUOL;
* BOBJICUCHHE yUYAINXCS U MeIarori4eckux pabOTHUKOB B IPOEKTHYIO AESITEIbHOCTD;
* OpraHu3anus BHEY4eOHOMN JeATEIbHOCTH B KAHUKYIIAPHBIN MEPHOJ], pa3paboTKa U peanu3aus
COOTBETCTBYIOIIMX 00pa30BaTeIbHBIX MPOTrPaMM, B TOM YHUCIIE I Jarepeil, OpraHn30BaHHBIX
00pa30BaTeIbHBIMU OPraHU3aLUAMU B KAHUKYJISIPHBIN IEPUOLT;
* MOBBIIIEHUE TPOPECCHOHATHFHOTO MaCTEPCTBA MEAArOTMYECKUX PAOOTHUKOB IIEHTPA,
peau3yIoX OCHOBHBIE U JOMOJHHUTENbHBIE 00111e00pa3zoBarenbHble mporpammbl. Co3aHue
neHTpa «Todka pocta» mpeAnoaaraeT pa3BUTHE 00pa30BaTEIbHON HHPPACTPYKTYPHI
0011e00pa30BaTENbHON OpraHNU3alliy, B TOM YHCIIE OCHAIIEHHE 0011e00pa3oBaTeIbHON
OpraHu3aluu:
* 000pyI0BaHHEM, CPEJICTBAMU OOYyUEHHUSl U BOCIIUTAHUS JJIsl U3y4YEHHUs (B TOM YHUCIIE
9KCIIEPUMEHTAIILHOT0) MIPEIMETOB, KYPCOB, TUCIHUILINH (MOIYJeH) eCTeCTBEHHO-HAYYHOU
HaNpaBJICHHOCTH TPH peaTU3allii OCHOBHBIX 0011e00pa30BaTeIbHBIX IPOTPAMM U
JOTIOTHUTEILHBIX 00111€00pa30BaTEIbHBIX IPOTPAMM, B TOM YHCIIE ISl PACIIUPEHUS CO-
JiepKaHusl y4eOHbIX NpeaMeToB «Puznkay, «Xumus», «buonorus»;
* 000pyI0BaHHEM, CPEICTBAMHU OOYUEHUS U BOCIIUTAHUS JJISl peai3aliu MporpaMmm
JIOTIOJTHUTEIIFHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOM HAPABICHHOCTEH;
* KOMITBIOTEPHBIM U UHBIM 000PYZAOBAHUEM.

Konuemnust coBpeMeHHOro 00pa3oBaHMs MOIPa3yMEBAET, YTO B YICOHOM SKCIIEPUMEHTE
BEIYLIYIO POJIb JIOJIKEH 3aHATh CAMOCTOSITEIbHBIA HUCCIIEIOBATENBCKUI YUCHUYECKHI
skcniepuMeHT. COBpEMEHHBIE SKCIIEPUMEHTAIBHBIE NCCIICAOBAHMS 110 OMOJIOTHH YXKE TPYIHO
NpeICTaBUTh 0€3 NCTIOIB30BaHuUs HE TOJIBKO aHAIOTOBBIX, HO M IU()POBBIX U3MEPUTEIBHBIX
npubopos. B deaepanbsHoM rocynapcTBeHHOM obpazoBarenbHoM cranaapre (PI'OC)
IPOMKCAaHO, YTO OJHUM M3 YHUBEPCAIbHBIX YU€OHBIX ACHCTBUH, MPUOOPETAEMbIX YUAIIUMUCS
JIOJDKHO CTaTh YMEHUE «IIPOBEIEHUS ONBITOB, MPOCTBIX IKCIEPUMEHTAIBHBIX UCCIIEJOBAHUH,
HPSMBIX ¥ KOCBEHHBIX U3MEPEHUH ¢ UCTIOIb30BAaHUEM aHAIIOTOBBIX U IIU(PPOBBIX
MU3MEPUTENBHBIX PU-00pPOBY». YUEOHBIN SKCIIEPUMEHT 110 OMOJIOTHH, TIPOBOIMMEII Ha
TpaZULIHOHHOM 000py/I0BaHUH, 0€3 MIPUMEHEHHSI IU(PPOBBIX JIaOOPATOPHil, HE MOKET
MO3BOJIUTH B MIOJIHOM Mepe PEeIIUTh BCE 33JJa4ul B COBPEMEHHOM IIKOJIE. DTO CBSI3aHO C PSAAOM
MIPUYWH:

* TPaJUIIMOHHOE IIKOJIbHOE 000pYIOBAHUE H3-3a OTPAaHUYCHHS TEXHUUYECKUX BO3MOKHOCTEH He
MO3BOJISIET TPOBOJIUTH MHOTHE KOJIMYECTBEHHBIE CCIIEIOBAHNUS;

* JUIUTEIHOCTh MPOBEIEHUS OMOJIOTMUECKUX UCCIIeI0BaHUN HE BCeria

* COJIACyeTcsl C JUITENBHOCTBIO YUEOHBIX 3aHATHH;

* BO3MOKHOCTB TIPOBEJICHHS] MHOTHX MCCIICJIOBAaHUIA OTPAHNIMBACTCS TPEOOBAHUSAMU TEX-HUKH
6e3onacHocTH u 1p. [{udposas madopatopusi MOJIHOCTHIO MEHSIET METOJIUKY U COJIEpKAHNE
IKCTIEPUMEHTAIBHON JESITeIPHOCTH U PElIaeT BhIIICTIEpeYrCIeHHbIe TpoOembl. [Inpokwmii
CHEKTP JaTYMKOB TIO3BOJISIOT yUAIIUMCS 3HAKOMHUTHCSI C TIapaMeTpaMu OHOJIOTUIECKOTO
HKCIIEPUMEHTA HE TOJIBKO HA KAUeCTBEHHOM, HO U Ha KOJIM4YecTBEHHOM ypoBHe. [{udposas
n1abopaTopus MO3BOJISET BECTH JUIUTENIbHBINA SKCIIEPUMEHT J1a)Ke B OTCYTCTBUU



SKCHEPUMEHTATOPA, a YaCTOTa X U3MEPEHUI HEMOABIACTHA YEI0BEUECKOMY BOCIpUATHIO. B
npoiiecce GOpMHUPOBAHUS IKCIIEPUMEHTAIBHBIX YMEHUN YICHUK 00ydaeTcs MpeaCTaBIsaTh
uHopMannio 00 UCCIeIOBAHUN B YETHIPEX BUIAX:
* B BepOaIbHOM: ONKCHIBATh SKCIIEPUMEHT, CO3/IaBaTh CIOBECHYIO MOJIENb SKCIIEPUMEHTA,
(uKCUpOBaTh BHUMaHKUE HA U3MEPSIEMbIX BEIMYMHAX, TEPMUHOJIOTHUH;
* B TAOJIMYHOM: 3aIIOJHATH TaOJIMIIBI IAHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHUS rpaduKoB (IIpu
9TOM y YYalluXCsl BOSHUKAET MEPBUYHOE MPECTABICHNUE O MaclITa0aX BeJUYHH);
* B rpauecKoM: CTPOUTH rpa@uKu MO TAOIUYHBIM JaHHBIM, YTO Ja€T BOZMOXKHOCTh IIEpe-Xo/1a
K BBIJIBIDKEHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEKYy BeJIMUYUHAMU (TIPU 3TOM yUUTEIb
IIOKA3bIBAET IPEUMYLIECTBO B BU3YyalIM3allMU 3aBUCUMOCTEN MEX/ly BEIMYMHA-MU, HATJITHOCTh
Y MHOTOMEPHOCTH); B BUJIE MaTEMaTUUYECKUX YPAaBHEHUM: JaBaTh MATEMAaTUYECKOE ONMCAHNE
B3aMMOCBSI3M BEJIMUMH, MaTeMaTHIeCKOe 0000IIeHHE.
* (hopMupoBaHme NCCIIEAOBATENBCKUX YMEHUH YUaIINXCsl, KOTOPBIE BBIPAYKAIOTCS B CIEAYIOLIHX
NEeNCTBUIX:

1. onpenenenue NpoodIEMBI;
. IOCTAaHOBKA MCCIIE0BATENbCKOM 3a1a4
. IJTAHWPOBAHUE PEILICHUS 3a7a4H;
. IOCTPOEHHUE MOJICIIEH;
. BBIIBIDKEHUE TUIIOTES;
. OKCIIEPUMEHTAJIbHAS TIPOBEPKA TUIIOTE3;

~N N L B W

. AHAJIN3 JaHHBIX SKCIICPUMCHTOB HUJIN H&6JIIOIICHPII>1;

o0

. hopMyIMpOBaHUE BHIBO/IOB.

B ocHoBy 00pazoBaTenbHON IPOrpaMMbl 3aJI05KEHO IPUMEHEHUE U(POBBIX J1a00paTOpuil.
TemaTuka npeaaoKeHHbIX HIKCIEPUMEHTOB, KOJINYECTBEHHBIX ONBITOB, COOTBETCTBYET
CTPYKTYp€ IPUMEPHOI 00pa30BaTeIbHOM MPOrpaMMbl 110 OMOJIOTHH, COEPKAHUIO
denepanbHOTO rocyrapcTBeHHOro oopasosarenbHoro crangapra (PI'OC) ocHoBHOro 00111ETO
oOpazoBaHus.

Ha 6a3e uentpa «Touka pocra» obecriednBaeTcs peanusalus 00pa3oBaTeIbHbIX MPOrpaMm
€CTECTBEHHO-HAYYHO! U TEXHOJIOTUYECKOM HallpaBJI€HHOCTEH, pa3pabOTaHHbIX B COOTBETCTBUU
¢ TpeOOBaHUSIMH 3aKOHOATENHCTBA B chepe 00pa3oBaHUs U C YIETOM PEKOMEH AU
denepanbHOro onepatopa yuebnoro npeamera «buonorus». Ob6pazoBarenabHast porpamma
MIO3BOJIIET UHTETPUPOBATh PEATU3YEMBIE 31€Ch ITOAXO0/BI, CTPYKTYPY U COAECPKAHUE ITPU
opranu3zaium ooyuenust Ouosoruu B 5S—11 kiaccax, BRICTpOEH-HOM Ha 6a3e J11000ro U3
JOCTYIHBIX yueOHO-MeToandeckux komiuiekcoB (YMK).Mcnons3oBanue 000py0BaHUS LIEHTPA
«Touka pocta» pu peanuzaruu ganHon OII mo3BosisgeT co3aTh yCIOBUS:

* ISl paCIIMPEHUS COAEPKaHUSI MKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHus;
* ]ISl TIOBBIIIEHUS [TO3HABATEILHON aKTUBHOCTH O0YYaIOIIMXCSl B €CTECTBEHHO-HAYYHON
obnacru;
* U Pa3BUTHS JUYHOCTH peOeHKa B rpolecce 00yueHHst OMO0JIO0ruHU, ero crocoOHoCTel,
(bopMHpOBaHHUS U YIOBJIETBOPEHHSI COLIMATBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;
* U1 pabOTHI ¢ OJJAPEHHBIMH LIKOJBHUKAMHU, OPTaHU3allUHN UX Pa3BUTHS B PA3JIMUYHBIX 00JIACTIX
00pa3oBaTeNbHON, TBOPUECKOU AeaTeNnbHOCTU. [IpuMenss nudpoBsie 1abOpaToOpuu Ha ypoKax
OHMOJIOTUH, yJal[ecs] CMOT'YT BBIITOJIHUTH MHOXKECTBO JJAOOPaTOPHBIX pabOT M 3KCIIEPUMEHTOB
0 MMPOTrpaMMe OCHOBHOM IIKOJIBI.

Buosorus pacrenmii: J[prxanue nucteeB. [lprxanue kopHe. [loromenre Boibl KOpHAMU
pacrennii. KopueBoe nasnenue. cnapenue Boapl pacteHusIMU. PoTocuHTE3. [IpIxanue ceMsiH.



VYcnoBus mpopactanus ceMsiH. TerToro0MBbIE U XO0JIOJOCTOUKUE PACTCHHS.

3oosorus: 3yueHrne 0JHOKIETOYHBIX KUBOTHBIX. M3ydeHrEe BHEIITHETO CTPOCHUS
JIOXK/IEBOTO YepBsl, HAOIIOIEHHUE 3a €ro MePeBUKCHUEM U PEaKIIUIMU Ha BHEIIHNE
pazapaxeHnus. I3yueHue cTpoeHrs MOJIIIOCKOB I10 BJIQXXHBIM IpenaparaM. M3zydenne
MHOT000pa3usl YWICHHCTOHOTUX I10 KOJUICKIUSAM. M3ydeHue cTpoeHus PhIO 10 BIAKHBIM
npenapatam. V3ydenue crpoenus ntuil. M3ydueHue cTpoeHus: MIIEKOMUTAIOUINX O BJIAXKHBIM
npenapataMm. BogHble )kuBOTHBIE. TEMIOKPOBHBIE M XOJIOIHOKPOBHBIE KUBOTHBIE

YesoBek U ero 310poBbe: M3yuenue kpoBoobpareHus. Peakius CCC Ha 103UpOBaHHYIO
Harpy3Ky. 3aBUCUMOCTb MEXAY Harpy3Koil 1 ypoBHEM 3HepreTuyeckoro oomena. ['azooomeH B
nérkux. Mexanusm n€rounoro apixanus. Peaknus JIC Ha dusudeckyro Harpy3ky. JKu3HeHHas
E€MKOCTb JIETKUX. BeienuTenbHas, ApIXaTeabHas i TEPMOPETYIATOpHAS (DYHKITUS KOXKH.
JleiictBue pepMeHTOB Ha CyOCTpaT Ha MpUMepe KaTanasbl. [[pucnocobIeHHOCTh OPraHU3MOB K
cpene oouTaHusl.

OO0mas 6uoJiorus: /[eifictBue pepMeHTOB Ha cyOCTpaT Ha mpuMepe KaTanasbl. PaznoxxeHue
H202. Baustaue pH cpenpl Ha akTUBHOCTH (pepMeHTOB. DakTOphI, BIUSIOUINE HA CKOPOCTh
nporuecca Gporocunresa. M3ydeHne KJIETOK U TKaHEH paCTeHH U KUBOTHBIX HA TOTOBBIX
MUKpOIIpenaparax 1 ux onucanue. BolsiBIeHHe H3MEHUMBOCTH Y OPraHU3MOB. BhIsiBieH1e
nprUcnocoOIeHNH Y OpraHu3MOB K cpejie 0OuTaHus (Ha KOHKPETHBIX IpuMepax).

B o0pazoBarensHoii mporpamme 10-11 kiraccoB npeAcTaBICHBI CIEIYIONUE Pa3aebl:

1. Knerka

2. Pa3MHOXeHUE U pa3BUTHE OPTaHU3MOB

3. OCHOBBI T€HETUKU U CEJIEKIUU

4. Bun

5. DKOCUCTEMBI

buonornueckoe HaOMIOACHNE U DKCIIEPUMEHT IPOBOAATCA B (hopme 1abopaTopHBIX paboT
U IeMOHCTpaluii. JIeMOHCTpAIIMOHHBIN SKCTIEPUMEHT MTPOBOJUTCS B CIASAYIOUIUX CIy4asx: a)
MMeEIoIIIeecs B HATMYUY KOJTUYECTBO MPUOOPOB U NIU(PPOBBIX TATYUKOB HE MO3BOJISET
OpraHW30BaTh HHANBUAYATHHYIO, TAPHYIO WA TPYIIIOBYIO JabopaTOpHYyIO padboTy; 0)
HKCIIEPUMEHT UMEET HEOOJIBIIIYIO TTPOIOJDKUTEILHOCTD U CIIOKHOCTH M BXOJUT B CTPYKTYPY

ypoKa.

Oco0eHHOCTH coep:KaHNs CTPYKTYPHBIX KOMIIOHEHTOB padoyeii NporpamMmsl 110
Onosiornu B 5S—9 ki1accax ¢ uCnosb30BaHueM 000pynoBaHus neHTpa «Touka pocra»

[Inanupyemble pe3ybTaThl 00ydeHus no kypcey «buonorus . 5—9 kaace» .
[IpenmMeTHBIE pe3yabTaThI:

1) dopmupoBaHue IEHHOCTHOTO OTHOIICHHS K KUBOH IPHUPOJIE, K COOCTBEHHOMY
OpraHu3My; MOHUMaHHE PO OUOJIOTHH B (POPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON
KapTUHBI MUDA;

2) yMeHHe IPUMEHATh CUCTEMY OMOJIOTHYECKUX 3HAHUI: pacCKphIBaTh CYITHOCTH KUBOTO,
Ha3bIBaTh OTJIMYMS KUBOIO OT HEKUBOTO, IEPEUNUCIIATH OCHOBHBIE 3aKOHOMEPHOCTH
opranu3zaiuu, (yHKIIMOHUPOBAHUS OOBEKTOB, IBJICHHU, POLIECCOB KUBON MPUPOIBI,
HBOJIOLIMOHHOTO Pa3BUTHUSI OPTraHMUYECKOTO MHUPa B €r0 €IMHCTBE C HEKUBOW IIPUPOJION;
c(hOpMHUPOBAHHOCTH MPEACTABIECHUIN O COBPEMEHHOM TEOPUHN IBOJIIOLIUN U OCHOBHBIX
CBUJIETENILCTBAX IBOJIOLIH;



3) BaieHne OCHOBAMU MOHATHMHOTO alnapaTta U Hay4HOTO s13bIKa OMOJIOTUH:
UCIIOJIb30BAHNE U3YYEHHBIX TEPMUHOB, IIOHATHUI, TEOPUH, 3aKOHOB U 3aKOHOMEPHOCTEU IS
00BsICHEHUS! HA0JII0JTaeMbIX OMOJIOTUYECKUX 0OBEKTOB, SIBJICHUN U MPOIECCOB;

4) noHnMaHue croco0O0B MOTyYSHHsI OMOJIOTMYECKUX 3HAHHIA; HAIMYHE OIbITa
UCTIOJIb30BaHUSI METOJIOB OMOJIOTHH C LIEJIbI0 U3YYEHUS )KUBBIX 00BEKTOB, OMOJIOTHYECKUX
SBJICHUH U NPOLIECCOB: HAOIIOIEHUE, ONTUCAHKE, IPOBEICHUE HECIOKHBIX OMOJIOIMYECKUX
OIIBITOB M 3KCIIEPUMEHTOB, B TOM YHCJIE C UCII0JIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB
U UHCTPYMEHTOB;

5) yMeHHe XapaKTepu30BaTh OCHOBHbBIE IPYIIBI OPraHU3MOB B CCTEME OpPraHUYECKOIo
MHpa (B TOM YHCJI€ BUPYCHI, OaKTepHUH, paCTCHUs, TPUOBI, )KUBOTHBIE): CTPOECHHUE, TPOIIECCHI
KU3HEJEATENBHOCTH, UX IIPOUCXOXKIACHHUE, 3HAUEHHUE B IIPUPOJE U XKU3HU YEIOBEKA;

6) yMeHHEe OOBSICHATH TOJI0KEHUE YEIOBEKa B CUCTEME OPIraHUYECKOT0 MHUpPa, €ro
IIPOUCXOXKIECHNE, CXOACTBA U OTINYUS YEJIOBEKA OT KUBOTHBIX, XapaKT€PU30BaTh CTPOCHUE U
IPOLIECCHl KHU3HEIEATENbHOCTH OpraHu3Ma 4eJI0BeKa, ero MpUCIoCOOIEHHOCTD K Pa3InYHbIM
9KOJIOTUYECKUM (aKTOpaMm;

7) yMEeHHE ONUCHIBATH KJIETKU, TKAHU, OPTaHbl, CHCTEMbI OPTaHOB U XapaKTepHU30BaTh
Ba)KHEHIIME OMOJIOTNYECKHE MPOLIECChl B OpraHu3Max pacTeHUH, )KUBOTHBIX M YEJIOBEKa;

8) chopMHUPOBAHHOCTH MPEACTABICHUI O B3aUMOCBS3U HACJIEIOBAHUS TOTOMCTBOM
NPU3HAKOB OT POJUTENLCKUX (DOPM C OpraHM3alueil KICTKH, HATMYUEM B HEH XpOMOCOM Kak
HOCHUTEIIEH HaCIeICTBEHHOW HH(pOpMAaLni, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACJIEIOBAHUS
IIPU3HAKOB;

9) chopMUpOBaHHOCTH MpEICTaBICHUI 00 OCHOBHBIX (DaKTOpax OKpYKaIOLIEH Cpebl, UX
POJIM B XKU3HEEATEIbHOCTH U 3BOJIIOLIMYA OPTaHU3MOB; IIPEJICTaBIEHUE 00 aHTPOIIOT€HHOM
dakrope;

10) chopMupoBaHHOCTD MPEACTABICHUN 00 3KOCHUCTEMaX U 3HAU€HUH OMOPa3HOO0pa3us; o
rJ100abHBIX KOJOTMUYECKUX Mpo0IeMax, CTOSAIIMX Mepe]l YeIT0BEYeCTBOM U CIIOCO0ax MxX
MIPEOOIICHHUS;

11) ymenue pemars yueOHbIE 3a/1a4l OMOJIOTUYECKOTO COIEPKAHUS, B TOM UUCIIE
BBISIBJISITH IPUYMHHO-CIICCTBEHHbIE CBSI3U, IPOBOAUTDH PAcU€Thl, 1€JaTh BHIBOAbI HA OCHOBaHHUH
MOJIyYEHHBIX PE3Yy/IbTaTOB;

12) ymeHue co3qaBaTh U IPUMEHATH CIIOBECHBIE U rpaduyeckre MoJeNu A7l 0ObICHEHUS
CTPOEHHUS JKUBBIX CUCTEM, SIBJIEHUI U MPOLIECCOB )KUBOW MPUPOJBI;

13) moHrMaHMe BKJIaJa POCCUUCKUX U 3apYOEkKHBIX YUEHBIX B Pa3BUTHE OMOIIOTHYECKUX
HayK,

14) BnageHue HaBbIKaMU pabOTHI ¢ HHPOpMAIHE OMOIOTHYECKOTO COAEPKAHMUS,
MIPEICTABICHHON B pa3Hoi (popme (B BUIE TEKCTA, TAOJMYHBIX TJAHHBIX, CXEM, TPadUKOB,
auarpamm, Mojesnei, n300pakeHui ), KpUTUYECKOTo aHaIn3a HHPOPMAIUHU U OLICHKH ee
JIOCTOBEPHOCTH;

15) ymeHue niaaHupoBaTh MO pyKOBOJCTBOM HACTaBHUKA U ITPOBOJIUTH yueOHOE
UCCIIEIOBAaHUE WIIM IPOEKTHYIO paboTy B 00J1aCTH OMOJIOTHHU; C YI€TOM HaMEUEHHOH 1eH
dopmynupoBaTh npoOIeMy, TUIIOTE3Y, CTABUTh 3a/1a4l, BBIOMPATh aJieKBaTHbIE METOBI ISl UX
peueHus, GopMyIMPOBATH BBIBOABI; ITYOJIMYHO MPEACTABIATH ITOJyYE€HHBIE PE3YIbTaThI;

16) ymMeHME HHTETPUPOBATH OMOJIOTUYECKHUE 3HAHUS CO 3HAHUSAMHM JIPYTUX YICOHBIX
MIPEIMETOB;

17) chopMHpPOBaHHOCTH OCHOB DKOJIOTHYECKON TPAMOTHOCTH: OCO3HAHUE HEOOXOTUMOCTH
JIEHCTBUI 110 COXpAaHEHUIO0 OMOPa3HOOOPa3Us U OXpaHe MPUPOTHBIX IKOCUCTEM, COXPAHEHUIO U



YKPEIUIEHUIO 3J0POBbs YEJIOBEKA; YMEHHE BHIOMPATh L[EJIEBbIE YCTAHOBKU B CBOMX JEHCTBUSIX U
MOCTYNKAX 110 OTHOILIEHUIO K KUBOI IPUPOJE, CBOEMY 3/10POBBIO U 310POBBIO0 OKPYKAIOIINX

18) ymeHue ucronp30BaTh MPUOOPETEHHBIC 3HAHUS U HABBIKH JIJIsI 3/I0pOBOTO 00paza
KHU3HH, COATTAHCUPOBAHHOTO MUTAHUS U (PU3NIECKON aKTUBHOCTHU; HETIPUATHE BPEIHBIX
IMPUBBIYCK U SaBI/ICI/IMOCTef/'I; YMCHUC HpOTHBOI[efICTBOBaTB JOKCHAYYHBIM MAaHUITYJISAOUAM B
00J1aCTH 310pOBbBS;

19) oBrafgeHne npueMaMy oKa3aHUs EPBOI TOMOIIN YEJIOBEKY, BhIPAIIMBAHUS
KYJBTYPHBIX PACTEHHH U yX0/1a 3a IOMAallHUMH KHUBOTHBIMHU.

IInanupyemsie pe3yabTaThl 00ydeHus no kypey «buosorus . 10—11 kinace»
OcBoenne yaeOHOTO npeamera «bruonorus» Ha ypoBHE CpeIHEro 00IIero 00pa3oBaHus JOIKHO
o0ecreynBaTh JOCTHKEHHUE CIEAYIONUINX MPEAMETHBIX, METAPEIMETHBIX U IMYHOCTHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

IIpeamMeTHbIe pe3yIbTaThI

[TpenmeTrHble pe3ynbTaThl 00ydeHHs OMOJIOTHUH I0JIKHBI 00€CIIeUnBaTh:

* (hopMupoBaHUE IEHHOCTHOTI'O OTHOIIEHUS K ’KHUBOH MpHpoJie, K COOCTBEHHOMY OpPraHU3MY;
IOHUMaHHE PoJIK OUOJIOTUH B (POPMUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHBI
MUDpa;

* YMEHHE IPUMEHSTH CUCTEMY OMOJIOTUYECKUX 3HAHUNA: PACKPBIBATh CYIIIHOCTH )KUBOTO,
Ha3bIBATh OTJIMYHSI JKUBOTO OT HEKUBOTO, TIEPEUUCIIATH OCHOBHBIE 3aKOHOMEPHOCTH
opranu3zaiuu, (yHKIIMOHUPOBAHUS OOBEKTOB, SBJICHHIA, TIPOLIECCOB KUBOK MPUPOJIBI,
9BOJIIOLIMOHHOTO PA3BUTHSI OPIaHUYECKOT0 MUPA B €r0 €JUHCTBE C HEXXUBOM MPUPOJIOIL;

* ¢(hOpMUPOBAHHOCTb IIPEJCTABICHUNA O COBPEMEHHOI TEOPUH IBOJIIOLIUN U OCHOBHBIX
CBU/IETEJILCTBAX IBOJIIOLMH;

* BJIaJICHUE OCHOBAaMH MOHATUHHOTO amapara ¥ HayyHOro si3bIka OMOJIOTHH: NCIIOJIb30BAHUE
U3y4EHHBIX TEPMUHOB, TIOHATHH, TEOPUIi, 3aKOHOB U 3aKOHOMEPHOCTEH /1JIs1 00BSICHEHUS
Ha0JI10/1TaeMBIX OMOJIOTMUECKUX OOBEKTOB, SBJIEHUH U MPOLIECCOB;

* MIOHMMaHHUE CIIOCOOO0B MOTyYeHUsI OMOJIOTHYECKUX 3HAHUI; HAJTMYHME OTBITAa NCTIOIH30BAHUS
METO/I0B OMOJIOTHH C LENBI0 N3YUEHHSI JKUBBIX OOBEKTOB, OMOJIOTUYECKHX SIBIICHUH 1
IPOIIECCOB: HAOIIOICHHE, ONTUCAHNE, TPOBEJCHNE HECTIOKHBIX OMOJIOTUIECKUX OMBITOB U
HKCIIEPUMEHTOB, B TOM YHCJIE C MCIIOJIb30BAaHHEM aHAJIOTOBBIX U IIM(POBHIX TPUOOPOB U
UHCTPYMEHTOB;

* YMEHHE XapaKTePU30BaTh OCHOBHBIE I'PYIIIBI OPIraHU3MOB B CHCTEME OPIaHUYECKOro Mupa (B
TOM YMCJI€ BUPYChI, OaKTE€pPUHU, pPACTEHUs, TPUOBI, )KUBOTHBIE): CTPOEHHUE, TPOLIECCHI
KHU3HEIEATEIILHOCTH, UX MTPOUCXOXK/ICHNE, 3HAUCHHE B IPUPOJIE U )KU3HH YEJIOBEKa;

* yMEHHE OOBSICHATH IOJIOKEHUE YeJIOBEKa B CHCTEME OPraHMYECKOTO MUPA, €TO
MIPOMCXOXKICHUE, CXOCTBA M OTIIMYHS YeJIOBEKA OT )KHBOTHBIX, XapaKTEPHU30BaTh CTPOCHUE U
MPOIIECCHI KU3HENEATSIILHOCTH OpraHi3Ma 4eJI0BeKa, €ro MPUCIIOCOOIEHHOCTh K Pa3InuHbIM
HKOJIOTHYECKUM (aKTOpam;

* YMEHHUE HCII0JIb30BaTh MPHOOPETEHHBIE 3HAHUS U HaBBIKU JJIs 370pOBOro 00pasa *KHU3HH,
cOaaHCUPOBAHHOTO MUTAHUS U (PU3NUECKOIN aKTUBHOCTHU; HETPUATHE BPEIHBIX IPUBBIUEK U
3aBHCUMOCTEH; yMEHHE MPOTUBOACHCTBOBATH JDKEHAYYHBIM MaHUITYJISIUAM B 00J1aCTH
3JI0POBBS;

* YMEHHE OIUCHIBATh KJIIETKH, TKAHU, OPTaHbl, CHCTEMbI OPTaHOB M XapaKTEepHU30BaTh BAYKHEHIITHE
OMoIOTHYEeCKHEe TIPOIIECCHI B OPraHU3MaX PaCTEHHA, )KUBOTHBIX M YEJIOBEKa,

* c(hOpMUPOBAHHOCTH MIPEJCTABIICHUI O B3aMMOCBSI3U HACIIEIOBAHHUS TIOTOMCTBOM TPH-3HAKOB



OT POAMTENBCKUX (POPM C OpraHu3aImen KJIeTKH, HATMYUEM B He XpPOMOCOM KaK HOCHUTEJeH
HacJeICTBEHHON HH(pOpMaIu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIEOBAaHUS PU3HAKOB;
* ¢(hOpMUPOBAHHOCTH MIPECTABICHUI 00 OCHOBHBIX (haKTOpax OKPYXKAIOIIEH Cpesibl, UX POJIH B
KHU3HEIEATESIIFHOCTH M SBOJIIOIMH OPTaHU3MOB; MPEICTaBlIeHHE 00 aHTPOIIOTeH-HOM (PaKTOPE;
* chopMHUPOBAHHOCTH MIPEJICTABICHUI 00 YKOCUCTEMAaX ¥ 3HAYCHUH OHOPa3HOOOpasusi; O
[J100ABHBIX IKOJIOTUYECKUX MPOOJIeMax, CTOSIINX epe] YeI0BEYECTBOM U CIIOC00ax MX
MIPEOJI0JICHUS;
* YMEHHE peliath yueOHble 3ajaul OMOJIOTHYECKOTO COIEP KaHUs, B TOM YHCIIE BBISIBIISTD
MPUYMHHO-CJIEACTBEHHBIE CBSI3H, IPOBOJAUTH PACUETHI, J€IATh BbIBOJIbI HA OCHOBAHUU
[IOJIyYEHHBIX PE3Yy/IbTATOB;
* YMEHHUE CO3/1aBaTh U MIPUMEHSTD CIIOBECHbIE U TpapUUECKUe MOJEIH IJIs1 OOBSICHEHUS
CTPOEHMUS JKUBBIX CUCTEM, SIBJICHUH U MPOLIECCOB KUBOU MTPUPOJIBI;
* [IOHUMaHKE BKJIa/la POCCUICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTUE OMOJIOTMUYECKUX HAYK;
* BJIaJICHHE HaBbIKaMU PabOTHI ¢ HHPOpMAIIHE OMOTOTHYECKOTO COIeP KAHMUSI, TPEICTaB-
JIeHHOH B pa3Hoi (hopme (B BuAE TeKCTa, TAOJMYHBIX JaHHBIX, CXeM, IpadUKOB, JUarpamm,
MoJiesIel, n300paKeHHi ), KpUTHUECKOTO aHaln3a HH(OPMALIUY U OLIEHKU €€ T0CTOBEPHOCTH;
* YMEHHE IIAHUPOBATH O] PYKOBOJICTBOM HACTaBHUKA U MIPOBOAUTH YUeOHOE UCCIIEIOBAHHE
WIN TIPOCKTHYIO pabOTy B 00JIaCTH OMOJIOTHH; C Y4ETOM HAMEUEHHOH 1IeTH (pOopMyTupoBaTh
po0iieMy, TMIOTEe3Y, CTABUTh 3a/1a4M, BHIOMPATh a/IeKBaTHbIE METO/BI JJISl UX PEIICHUS,
(GopMyIMpPOBATH BBIBOJIbI; IYOJIMYHO MIPEICTABIATH MOJIYyUEHHbIE PE3YIbTATHI;
* YMEHHUE UHTErPUPOBaTh OMOJIOTUYECKUE 3HAHUS CO 3HAHUAMHU JPYTUX YUEOHBIX MIPEIMETOB;
* chopMHPOBAHHOCTH OCHOB HKOJIOTMUECKON IPaMOTHOCTH: OCO3HAHHUE HEOOXOUMOCTH
JIENCTBUI MO COXPAaHEHUIO0 OMOPa3HO00pa3usl U OXpaHe MPUPOIHBIX IKOCUCTEM, COXPAHEHHIO U
YKPETUICHUIO 3/I0POBbs YETIOBEKA; yMEHUE BHIOUPATh 1I€JIEBbIE YCTAHOBKH B CBOUX JICUCTBUAX U
MOCTYINKAX 110 OTHOILIEHUIO K )KUBOM NPUPOJE, CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOILIHUX.
MeTtanpeameTHbie pe3yJibTaThl

YHuBepcanbHbIE M03HABATEIIbHBIE NEUCTBUS ba3oBbIe JTIOTHYECKUE NEHCTBUSA:
* BBISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU OMOIOTMUYECKUX OOBEKTOB (SIBICHUN);
* YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKALNN OMOIOTrMYECKUX O0BEKTOB,
OCHOBaHUs AJ11 000011IEHUS U CpaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAIN3a;
* ¢ Y4ETOM IpeI0KEHHOM OMOIOrnYecKoi 3a1a4M BBISBIATH 3aKOHOMEPHOCTH M TPOTUBOPEUUS
B paccMaTpuBaeMbIX akTax U HAOMIOICHUSX; IPEANaraTh KpUTEPUHU IS BBISIBICHHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;
* BBIBJIATH AepULUTH HH(POPMAIUK, JaHHBIX, HEOOXOAUMBIX JJIs1 pEIIEHHsI TOCTABICHHOM
3a/1a4i;
* BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSA3H MPU U3yUYEHUU OUOJIOTMUECKUX SIBJICHUM U
MIPOLIECCOB; JIENaTh BHIBOJIBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUEHUH,
YMO3aKJIIOUEeHUN M0 aHaJIOruH, (POPMYIHpPOBATh TUIIOTE3BI O B3aUMOCBSI3AX;
* CAaMOCTOATENBHO BHIOUPATh CIIOCO0 perieHust yueOHOU OMoIorn4ecKoil 3a1aun (cpaBHUBATh
HECKOJIbKO BapHAHTOB PELICHHs, BRIOUpATh Hanboiee MOAXOIAIIMNA C YIETOM CaMOCTOSATENILHO
BBIJICJIEHHBIX KPUTEPHUEB).
ba3oBrle uccienoBare/bCKue 1eHCTBHA:
* HCII0JIB30BATh BOIIPOCHI KaK MCCIIE0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
* popMyIMpoOBaTH BOMPOCHI, PUKCUPYIOLINE Pa3phIB MEXKAY PEATbHBIM U KeJIaTeIbHbIM
COCTOSTHUEM CUTYyalllH, 00BEKTa, 1 CAMOCTOSATEIBHO YCTaHABINBATh HICKOMOE U JIAHHOE;



(GhopMHpPOBATH TUTIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYXIACHUHN U CYXIACHUH APYTHUX,
apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;
* IPOBOJUTH [0 CAMOCTOSITENILHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIIOKHBIA OMOJIOrMUYECKU
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHHIE IO YCTAHOBICHHIO OCOOCHHOCTEH OMOJIOTHYECKOTO
00BbEKTa N3Y4EHUs1, IPUUMHHO-CIIEICTBEHHBIX CBSA3E€H U 3aBUCHMOCTEN OMOJIOTMYECKUX
00BEKTOB MEX Ty COOOI;
* OLIEHUBATh MPUMEHUMOCTD U JOCTOBEPHOCTh UH(OPMALINU, TOTYYEHHOU B X0/1€
OMOJIOTMYECKOTO MCCIICIOBAHUS (IKCIIEPUMEHTA);
* CaMOCTOSTENBHO (hOPMYIHPOBATh 000OIEHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0JIEHUS, OIIBITA, UCCIIEOBAHNS, BIaIE€Th UHCTPYMEHTAMHU OLIEHKH JI0CTOBEPHOCTHU
MOJTyYEHHBIX BHIBOJIOB M 0000IICHUI;
* IPOTHO3MPOBATH BO3MOYKHOE JaJIbHEHIIIee Pa3BUTHE OMOIOTHUYECKUX MTPOIIECCOB U UX
MOCJICACTBHSI B AHAJIOTUYHBIX UJIM CXOJIHBIX CUTYAIUSAX, & TAKXKE BBIBUTATH MIPEAMIOIOKCHHS 00
UX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Pa6Gora ¢ undopmaunmeii:
* IPUMEHSTH Pa3IUYHbIC METOAbI, THCTPYMEHTHI U 3aIPOCHI IIPU MOUCKE U 0TOOpe
Ounonornueckor HHGOPMAIUU WM JAHHBIX U3 HCTOYHUKOB C YYETOM MPEUIOKEHHON yu4eOHOM
OMOJIOrMYECKOM 3a/1a4H;
* BBIOMPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH OMOIOIMUECKYIO
nH(OpMaIKIO Pa3IMYHBIX BUJIOB U (HOPM MPE/ICTABIICHNUS,
* HAXOJIUTh CXOJHBIE APIYMEHTHI (IIOATBEPKIAIOIINE WU OIIPOBEPTAIOIINE OJIHY U TY K€ UJIEI0,
BEPCHIO) B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOYHUKAX;
* CaMOCTOSITEIHHO BBIOUPATh ONTUMANIBbHYIO (hOpMY MpeAcTaBlieHus HHPOPMAIUU U
WLTIOCTPUPOBATH peliaeMble 3a7a4u HECIOKHBIMU CXeMaMHu, IuarpaMMaMu, HHOU TpaduKoi u
UX KOMOWHAIUSIMU;
* OIIEHUBATh HAJIEKHOCTH OMOIOTHYECKON HH(POPMAINH 110 KPUTEPUSIM, MPEATI0KEHHBIM
YUUTENEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO;
* 3(pPeKTUBHO 3aIOMUHATh U CUCTEMATU3UPOBATh UH(OPMALIUIO;
* OBJIQ/IETh CUCTEMON YHHMBEpCAIbHBIX I03HABATEIbHBIX JIEHCTBUI 00ecrieunBaeT
c(hOpMUPOBAHHOCTHh KOTHUTHUBHBIX HABBIKOB 00YJArOITUXCS.
YHuBepcajibHble KOMMYHUKATHBHbIE el CTBUS

Oo0menne:
* BOCIIPUHUMATH U (POPMYITUPOBATH CYKIEHHS, BBIPAXKAaTh IMOLIMHU B TIPOIIECCE BHITIOTHEHUS
MPAKTUYECKHUX U TaOOPaTOPHBIX padoT; BbIpaxaTh ce0s (CBOIO TOUKY 3pEHHS) B YCTHBIX U
MMUCHhMEHHBIX TEKCTaX;
* pacnio3HaBaTh HeBepOaJIbHbIE CPEACTBA OOILIEHHS, TOHUMATh 3HAU€HHE COLMAIbHBIX 3HAKOB,
3HATh U PACIIO3HABATH MPEANOCHUTKH KOHMIUKTHBIX CUTYAIIUH H CMATYATh KOH(MINKTHI, BECTH
MEPETOBOPBI;
* IOHUMATh HAMEPEHUS IPYTUX, MPOSBISATH YBAKUTEIBHOE OTHOIIIEHHE K COOECETHUKY U B
KOPPEKTHOI opme PopMyTHpoOBaThH CBOU BO3PAKECHHUS,
* B XOJIe Uaiora U/WiM JUCKYCCHM 33aJaBaTh BOIPOCHI 110 CYILECTBY 00CYX1aeMOn
OMOJOTUYECKON TEMBI U BBICKA3bIBATh UJIEH, HAIICJICHHBIE HA PEIIeHNe OMOIOTHUECKOH 3a1auu U
nojepkaHue 0JaroxenaTeIbHOCTH OOIEHUS;
* COIIOCTABJISITH CBOU CYKJIEHUS C CY)KJIEHUSIMHU APYTUX YUaCTHUKOB JHalIora, OOHapyKUBaTh
pa3JIM4ME U CXOJICTBO MO3UIIHIA;
* MyOJUYHO NPECTABISTH PE3YJIbTAThl BHITOJTHEHHOTO OMOJIOTHYECKOTO OMbITa (SKCIIEPUMEHTA,



WCCJICIOBAHMS, IPOEKTA);
* CaMOCTOSITEIHHO BEIOUPATh OPMAT BBHICTYIIIICHUS C YIETOM 3a7a4 MIPE3CHTAINH U
0COOEHHOCTEN ayAUTOPUM U B COOTBETCTBUU C HUM COCTABJISATh YCTHBIE U TUCbMEHHBIE TEKCTHI C
MCII0JIb30BaHUEM WIIIIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHasi 1eITeIbHOCTD (COTPYAHUYECTBO):
* [IOHUMAaTh U UCIIOJIb30BATh MIPEUMYIIIECTBA KOMAaHIHON U MHAUBUAYAIbHON pabOThI IPU
pelIeHnr KOHKPETHON OHMO0JIOrnyecKoil mpobaemMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHUS
rpynnoBbIX GOpM B3aUMOIEHCTBUS IIPU PEIICHUH MOCTAaBICHHON y4eOHOM 3a1auu;
* IPUHUMATH 1I€JIb COBMECTHOI J1eATeIbHOCTH, KOJUIEKTUBHO CTPOUTH AEUCTBUSA IO €8
JOCTIDKEHUIO: pacpeAessiTh POJIH, JOrOBAPUBATHCS, 00CYKAATh MPOLECC U PE3yIbTaT COB-
MECTHOM paboThI; yMeTh 0000I1aTh MHEHHUSI HECKOJIBKHX JIFOJICH, IPOSBIATH TOTOBHOCTh
PYKOBOIWTb, BBITIONHSATH IOPYUYCHHUS, TOUYNHSATHCS;
* [JTAHUPOBATh OPraHU3ALKI0 COBMECTHON pabOTHI, ONPEAEIATH CBOIO POJIb (C yu&ToM
MPEOYTEHUN 1 BO3MOXKHOCTEH BCEX YUaCTHUKOB B3aUMOJCHUCTBUS), paclpeleisTh 3a-1a4u
MEX1y YIeHaMH KOMaHJIbl, y4aCTBOBATh B IPYNIOBBIX opmax paboTsl (00CyxaeHus, oOMeH
MHEHUSIMU, «MO3TOBBIE IITYPMbD» U UHBIE);
* BBIMIOJIHATH CBOIO YaCTh Pa0OTHI, TOCTUTaTh KAYECTBEHHOTO Pe3yibTaTa o CBOEMY
HAIpPAaBJICHUIO U KOOPAUHUPOBATh CBOM JEUCTBUS C IPYTUMU YJI€HAMH KOMAaH/Ibl;
* OLIEHUBATh KAYECTBO CBOETO BKJIAJ1a B OOIIMI MPOIYKT 110 KPUTEPUSAM, CAMOCTOSITEIILHO
c(OpMyJINPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS; CPABHUBATH PE3YJIbTAThI C HCXOIHOM
3a/1a4eil ¥ BKJIAJ] KaXK10T0 YJeHa KOMaH/bl B JOCTUKEHHUE PE3YJIbTAaTOB, Pa3lesaTh chepy
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTh K MPEIOCTABICHUIO OTUETA MEePE IPYIION;
* OBJIQ/IETh CUCTEMON YHHUBEPCAIbHBIX KOMMYHHUKATUBHBIX JCUCTBUN, KOTOpasi 00ecreynBaeT
c(hOpPMUPOBAHHOCTH COLIUANBHBIX HABBIKOB ¥ AMOIIMOHATILHOTO UHTEJIEKTa 00yYaOIUXCS.
YHuBepcainbHbIe peryJaTHBHbBIE 1eHCTBUSA

Camoopranusanus:
* BBISIBIISATH TIPOOJIEMBI JIJISI PEIICHUS B )KU3HEHHBIX U YICOHBIX CUTYAIUSAX, UCIOJIB3YS
OMOJIOTMYECKHE 3HAHHUS;
* OPHCHTHUPOBATHCS B PA3IMYHBIX MOIX0aX MPHHSITHS PEIICHUN (MHINBUyaTbHOE, IPUHSATHE
pelieHys B rpymIe, NPUHITHE PEeILIeHUH TPYIIoil);
* CaMOCTOSITEIbHO COCTABIISATH AITOPUTM PEIIeHUS 3a/1a4H (MM €T0 YacTh), BRIOUPATh CIIOCO0
peleHns yueOHo# Oroaornyeckoi 3a1aum ¢ y4€TOM UMEIOLIUXCS pECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeJiaraéMble BApUAHThI PEIICHUN;
* COCTABJIATH IJIaH JEHCTBUH (TJIaH peann3alii HAMEYEHHOTO aITOPUTMA PEIICHHS ),
KOPPEKTUPOBATh MPEATIOKEHHBINA aITOPUTM C YUETOM MOTYUEHHS] HOBBIX OMOJIOTHYECKUX
3HaHUU 00 U3ydyaeMoM OHOJIOTUYECKOM OOBEKTE;
* 1eTaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a pElICHUE.
CamokoHTpoJIb (peduiekcus):
* BJIQJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHUBAIIMH U peIIeKCUH;
* 1aBaTh a/ICKBATHYIO OIIEHKY CUTYAIlH U TIpejiaraTh IUiaH e€ n3MEHEHHS;
* YYUTHIBATh KOHTEKCT U MPEBUETH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MIPH PEIICHUN
yueOHOI OMoJornyeckon 3aauu, aaanTUPOBATh PEIICHUE K MEHSIOIUMCS 00CTOSTENbCTBAM;
* OOBSICHATH MPUYMHBI TOCTHKEHUS (HEJOCTUKEHHUS) PE3yIbTaTOB JAESATEIbHOCTH, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIBITY, YMETh HAXOAUTh MO3UTUBHOE B POU3OLIEAIIEH CUTYAINH;
* BHOCUTbH KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, U3MEHHUBIINXCS
CUTYallui, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEN;



* OLIEHUBATh COOTBETCTBHUE PE3YyJIbTaTa LIEJIN U YCIOBUSM.
OMOIMOHATIBHBIA UHTEIIEKT:
* pa3nuyath, Ha3bIBaTh U YIPABJIATh COOCTBEHHBIMU 3MOLUSMHU U 3MOLUSAMU JIPYTHUX;
* BBISIBJIAITH U @aHAIM3UPOBATh [IPUYMHBI SMOLIM;

* CTaBUTH c€0sl HA MECTO JPYIOro 4YeJ0BEKA, IOHUMATh MOTUBBI U HAMEPEHMUSI IPYIOro;
* peryaupoBaTh crioco0 BbIPaKEHUS SMOLIUH.
IIpunsTHe ceds u Apyrux:
* OCO3HaHHO OTHOCHUTBCS K IPYTOMY Y€JIOBEKY, €r0 MHEHHUIO;
* IPU3HABATh CBOE MPABO HA OLIMOKY U TaKoe K€ IPaBo JIPyroro;
* OTKPBITOCTH ce0e U IpyruM; 6 0CO3HABATh HEBO3MOXXHOCTh KOHTPOJIUPOBATh BCE BOKPYT;
* OBJIAJICTh CUCTEMOW YHUBEPCAJIBHBIX YUECOHBIX PEryJIATUBHBIX JICHCTBHIA, KOTOpas
oOecrieunBaeT (POPMUPOBAHUE CMBICIIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS MO3HIIUS
JMYHOCTH ), ¥ )KU3HEHHBIX HABBIKOB JINYHOCTHU (YIpaBJICHUs COOOH, CaMOTUCIIUILIIMHBI, YCTOM-
YHUBOT'O OBE/ICHUS).
JInuyHOCTHBIE pe3yJIbTaThI

ITaTpuoTnyeckoe BoCIUTAHHE:
* MIOHMMaHUe LIEHHOCTH OMOJIOrMYecKOl HayKH, €€ poJii B pa3BUTHH YEJIOBEYECKOI0 O0IIeCTBa,
OTHOIIEHHE K OMOJIOTUU KaK BaKHOM COCTABIISAIONIEH KYJIbTYpbl, FOPAOCTh 3a BKJIAJ POCCUMCKUX
Y COBETCKMX YYEHBIX B pa3BUTHE MUPOBON OMOJIOIMYECKON HAYKH.
I'paknanckoe BocniuTanue:
* TOTOBHOCTb K pa3HOOOpa3HOM COBMECTHOM AESTEIbHOCTH IIPU BHIOJHEHUH OMOJIOTHYECKUX
OIIBITOB, SKCIIEPUMEHTOB, UCCIEAOBAHNN U IIPOEKTOB, CTPEMJICHUE K B3aUMOIIOHUMAHHUIO U
B3alMOIIOMOLIH.
JlyXOBHO-HPABCTBEHHOE BOCIIMTAHME:
* TOTOBHOCTb OLICHUBATh CBOEC IIOBEICHUE U ITOCTYIKHU, & TAKXKE ITOBEJEHUE U TIOCTYIIKU IPYTUX
JOJIEN ¢ TTO3ULIMY HPAaBCTBEHHBIX HOPM U HOPM 3KOJIOTHMYECKOIO IpaBa ¢ y4€TOM OCO3HAHUSA
IIOCJIEJICTBUM ITOCTYIIKOB.
JcTeTHYecKoe BOCIIUTAHUe:
* IOHMMAaHUE SMOLMOHAIBHOTO BO3/ICHCTBHS PUPOBI U €€ IEHHOCTH. L{[eHHOCTH HaydHOTO
MTO3HAHHUS:
* OpUEHTALUs B IEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY OMOJIOTHYECKUX HAyUHBIX
npecTaBiIeHu 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS IPUPOIbI, B3aUMOCBS35X YelloBeKa ¢
MIPUPOAHON U COLIMATIBHOM CPEOM;
* pa3BUTHE HAyYHOI JII0O03HATEILHOCTH, HHTEpeca K OMOJI0rnYeckoi HayKe U
HCCIIEN0BATENIBCKON IEATEIIbHOCTH;
* OBJIaJICHUE OCHOBHBIMM HABBIKAMU HCCIIEI0BATEIBCKON IEATEIBHOCTH.
DopMHpOBaHHE KYJIbTYPbI 310POBbSI:
* OCO3HAHME [ICHHOCTH KU3HH; OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3JI0POBBIO M YCTAHOBKA HA
3J10pOBBII 00pa3 )KU3HHU (3710pOBOE MUTAHUE, COOTIOIEHUE TUTUEHUYECKUX TIpa-BHI,
cOayaHCUPOBAHHBIN PEXXUM 3aHATUN U OT/bIXA, PEryJsipHas GU3NUecKas aKTUBHOCTD);
* OCO3HAHUE MOCIEACTBUI U HEMPUATHE BPEIHBIX MTPUBBIYEK (YIOTpeOIeHNE aIKOroJis,
HapKOTHKOB, KyYpEHHE) ¥ UHBIX (GOpM Bpea sl PU3HUECKOTo U IICUXUUYECKOTO 3/I0POBbS;
* co0O0/IeHne MpaBuil 0€30MaCHOCTH, B TOM YHCIIE HABBIKM 0€30I1aCHOTO MOBE/ICHHUS B
MIPUPOJHON Cpelie;
* YMEHHE OCO3HABATh 3MOLIMOHAJIBHOE COCTOSTHUE CBOE U IPYTUX JIFOJAEH, YMETh YIIPABIIATh
COOCTBEHHBIM SMOIIMOHAIBHBIM COCTOSIHUEM;



* cOpMHUPOBAHHOCTH HaBBIKA pe(IICKCHH, MPU3HAHNE CBOETO ITpaBa Ha OMMUOKY U TAKOTO Ke
IIpaBa JIpyroro 4ejoBeKa.
Tpynosoe BocniuTanue:

* AKTMBHOE y4acCTHE B PELICHUH ITPAKTUUECKUX 3a]a4 (B paMKaX CEMbH, LLIKOJbI, TOPOAA,
Kpasi) OMOJIOTUYECKON M HKOJIOTHYECKON HAIIPaBICHHOCTH, HHTEPEC K MPAKTHIECKOMY
U3YYEHHUIO MPOQECCHii, CBI3aHHBIX C OMOIOTHEH.

JK0JIOTHYECKOE BOCIIUTAHUE:

* OpHEHTalMs HA MPUMEHEHHE OMOJIOTUYECKUX 3HAHUM JUI pellIeHus 3a1a4 B 00JacTH
OKpYKarollel cpeJibl, MJIaHUPOBAHUS MOCTYNKOB U OLIEHKU UX BO3MOKHBIX MOCIEACTBUMA JUIs
OKpYKaroIIEeH Cpeibl;

* IOBBIIICHUE YPOBHS 3KOJIOTMYECKON KYJIbTYpPBI, OCOZHaHUE III00AIBHOTO XapaKTepa KO-
JIOTHYECKUX NPOOJIeM U MyTel UX PelIeHNs; aKTUBHOE HETIPUATHE AEHCTBHUM, MPUHOCIINX BPE
OKpYXKaroIlEeH Cpele;

* TOTOBHOCTb K YYaCTHIO B MPAKTUYECKOM NEATEIILHOCTH SKOJIOTHUECKON HApPaBICHHOCTH.
Anpantanus 00y4anumerocsi K H3MeHsIIOIMMCH yCJIOBUAM COLUAIBHON U IPUPOI-HOM
cpenbl:

* OCBOCHHE 00YYAIOIIUMHUCS COLIMAILHOTO OMBITAa, HOPM U MPaBUJ O0OIIECTBEHHOTO IMOBEACHHUS B
rpynmnax u cooOIecTBax Mpy BbIITOJIHEHUN OMOJIOTMYECKUX 3a/1a4, IPOEKTOB U

HCCJIEJOBAaHUM, OTKPBITOCTD OMbBITY U 3HAHUSAM JPYTHUX;

* OCO3HaHUE HEOOXOAUMOCTH B (POPMHUPOBAHNU HOBBIX OMOJIOTHUECKUX 3HAHHM, yMEHHE
(dbopMyIupOBaTh UIEH, TOHITHSL, TUIIOTE3bI O OMOJIOTMYECKUX O0BEKTaX U SIBJICHUSIX, OCO3HAHUE
nedunuTa COOCTBEHHBIX OMOJIOTUYECKUX 3HAHUMN, TUIAHWPOBAHUE CBOETO PAa3BUTHS;

* YMEHHUE ONEePUPOBATh OCHOBHBIMU MOHATUAMHU, TEPMUHAMU U MPEACTABICHUSIMU B 001aCTH
KOHIENINH YCTOWYHBOTO PAa3BUTHUS,

* YMEHHUE aHATU3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MPUPO/IBI, OOIIIECTBA U YKOHOMUKH;
OLICHMBAHME CBOMX JEHCTBUI C yUETOM BIUSHUSA Ha OKPYKAIOILLYIO Cpey, JOCTHKEHHUS LIeTIeH U
IIPEO0JICHHS BBI30BOB U BO3MOKHBIX TJI00AIbHBIX MOCJIEICTBUM;

* OCO3HAHHUE CTPECCOBOI CUTYyallMH, OLIEHUBAHHUE ITPOUCXOIAIINX U3MEHEHUH U UX MOCIEICTBU;
OLICHUBAHHE CUTYallMU CTPECCA, KOPPEKTUPOBAHNE IPUHUMAEMBIX PELICHUN U IEUCTBUN;

* YBaXHUTEJIbHOE OTHOILLIEHHE K TOYKE 3PEHMSI IPYroro 4ejI0BeKa, ero MHEHHUIO, MUPOBO33PEHHUIO.

DopMbI KOHTPOJIA

KonTtpons pe3ynbTaToB 00y4eHus: B COOTBETCTBHHM C IaHHON 00pazoBaTeIbHOM
IpOTrpaMMOil MPOBOAUTCS B (popMe MMCbMEHHBIX U KCIIEPUMEHTAIBHBIX padoT, IpeArnonaraeTcs
IIPOBEACHHUE MPOMEXYTOYHOM U UTONOBOM aTTECTALIUH.

IIpomeskyTOUHAs aTTeCTALMS

Jlns ocymiecTBieHUs TPOMEKYTOUYHOM aTTECTALMU UCIIOJIB3YIOTCSI KOHTPOJIbHO-OLIEHOYHBIE
MaTepuaibl, 0TOOp CofepKaHUs KOTOPBIX OPUEHTUPOBAH Ha MPOBEPKY YCBOCHHUS CUCTEMBI
3HaHUU U YMEHUI — WHBapUAHTHOTO sJIpa COJAepkKaHUs AEUCTBYIOUINX 00pa3oBaTeIbHON Mpo-
rpaMMBbl IO OUOJIOTUH [Tt 001Ie00pa30BaTeIbHBIX OpraHU3aMi. 3aJaHus TPOMEKYTOUHON
aTTeCTalluy BKIIOYAIOT MaTepHajl OCHOBHBIX pa3/esioB Kypca OMOJIOTHH.

[TAKET OLHEHOUYHBLIX MATEPUAJIOB 1 KPUTEPUU OLIEHMBAHWA 110
I[MPEAMETY «BUOJIOT' U »
KoHTpoJibHBIE H3MepHUTeIbHbIE MATEPHAJIbI
[Tpu opranu3zanuy TEKYyLEro KOHTPOJIS YCIIEBAEMOCTH 00YYarOIIMXCs CIEYET YUUTHIBATh



tpedoBanuss PI'OC OO0 k cucTemMe OLIEHKU JOCTHKEHHS TUTAaHUPYEeMbIX pe3yiabratoB OOII,
KOTOpasi JI0JDKHA TIPeyCMaTpUBaTh HCIIOIh30BAHUE PA3HOOOPA3HBIX METOIOB U (JOPM, B3AUMHO
JOTIOTHSIFOIIMUX JPYT Apyra (CTaHAapTU3MPOBAHHBIE TMCHMEHHBIE M YCTHBIE pa0OTHI, TPOCKTHI,
NpaKkTUYeCcKHue U 1abopaTopHbIe paboThl, TBOPYECKHE PA0OTHI, CAMOAHAIHN3 M CAMOOIICHKA,
HaOJI0ZICHUE, UCTIBITAHUS U UHOE).

Br160p yka3aHHBIX HUKE TUIIOB U IPUMEPOB KOHTPOJIBHBIX U3MEPUTEIBHBIX MATEPHATIOB
00yCIIOBJIEH MEJAarornyeckoil 1 MeTOINYECKOM 11e71eco00pa3HOCTbhIO, C YUETOM MPEIMETHBIX
ocobeHHocTel kypca «buomorust 5—9 kmacey.

TecTsl 1 3aganus pa3padboTansl B cooTBeTcTBHH ¢ (hopmatom EI'D u 'MA, uto mo3BoJsier
JIa’Ke B paMKaX YCBOCHHSI MPAKTHUYECKOW YaCTH MPOrpaMMBbI OTpadaThIBaTh 001IeydeOHbIE U
MpeIMETHBIC 3HAHUSI U YMEHHUSI.

[TepeueHb OLIEHOYHBIX MPOLEAYP MOJKEH OBITh ONTUMAIBHBIM M IOCTATOYHBIM JIJIS OIpe-
JIEJICHUS] YPOBHS JTOCTHXKCHUS 00YJAIOIUMUCS TPEIMETHBIX M METAIIPEIMETHBIX PE3yIbTaTOB.
Oukcanus pe3yIbTaToB TEKYILIEro KOHTPOJIS YCIEBAEMOCTH 00YUaOIIUXCS OCYIIECTBIISIECTCS B
COOTBETCTBUU C NMPUHATON B 00pa30BaTeNbHON OpraHu3aluu CUCTEMON OLIEHUBAHUA.

IIpeasio:keHHbIe THIIBI U IPUMeEPHI 32/IAHMI
* OPUEHTHPYIOT YUHUTENSI B JUAIa30He KOHTPOJIBHBIX N3MEPHUTEIBHBIX MAaTEPHAJIOB MO KypCY,
MOMOTAIOT Pa3HOOOPA3UTh 3aIaHMs TPEHHPOBOYHOTO, KOHTPOJIBHOTO U JOTOJIHUTEIBHOTO
MOJyJIei, KaKk MHTEPaKTHBHOTO BHIC0-YPOKa, TaK M TPATUIIMOHHOTO YPO-Ka B paMKaX KJIacCHO-
YPOUHOU CHUCTEMBI;
* YUUTBIBAIOT BO3MOXKHOCTH YCBOCHMSI MaTepHualla, ¢ TOUKHU 3peHus ero auddepeHunanuu s
pas3INYHbIX KaTeropuil 00ydaroMxcsl, pa3HOr0 YPOBHS U3yYEHUS IIPEMETa, BO3PACTHBIX
0COOEHHOCTEH MJIaIIINUX IKOJIBHUKOB, 8 TAK)KE MOTUBAILIMOHHOT'O U IICUX03MOLIMOHAIILHOTO
KOMITOHEHTOB YPOKOB;
* I03BOJISIIOT OTPadaThIBaTh HAaBBIKM, 3aKPEIUIATH [TOJyYSHHbIE 3HAHUSA U KOHTPOJIUPOBATh
pe3yabTaThl 00yUeHUs, KaK B X0JI€ K&KIOTO YPOKa, TaK U B paMKaxX UTOTOBOTO YpOKa 110
Martepuany pazaena. Cnenuduueckoit opmMoit KOHTPOJIS ABIsAETCS padoTa ¢ mMpudopamu,
nabopaTopHbIM 000py0BaHueM, MoAeIIMU. OCHOBHAS 11€J1h 3THX TPOBEPOUHBIX PabOT:
OTIpeNIeICHUEYPOBHS Pa3BUTHSI YMEHHH IIKOJFHUKOB PabOTaTh ¢ 000PYJOBAaHUEM U IPOBOTUTH
HKCIEpUMEHTANIbHbIE UCCIIE0BAHMSI, IUIAHUPOBATh HAOIIOACHNE UITH OIIBIT, BECTH
CaMOCTOSITENIbHO MTPAKTUYECKYIO paboTy. 3aJaHHe MOXKET CUYMTATHCS BBHIIIOJTHEHHBIM, €CIIH
3aMyCaHHbIN/BBIOPAHHBIN OTBET COBIAJAET C BEPHBIM OTBETOM. 3a/1aHUsI MOT'YT OLIEHUBAThCS KaK
1 6amnom, Tak ¥ OOJIBIIUM KOJTUYECTBOM B 3aBUCMOCTH OT YPOBHS CII0)KHOCTH 33J[aHUs, OT
KOJINYECTBA BBEICHHBIX/BBIOPAHHBIX OTBETOB, OT TUIIA 3a/IaHMUSL.
HopwmpI O11eHOK 32 BCe BHIIBI TPOBEPOYHBIX padbOT
«5» — ypOBEHb BHITIOJIHEHUS TPEOOBAaHHU 3HAYUTEIILHO BHIIIE YAOBICTBOPUTEIBHOTO:
* OTCYTCTBHE OIMIMOOK, KaK 110 TEKYIIEMY, TaK U TI0 IPEIBIAYIIEMY YIeOHOMY MaTepHaiy;
* He OoJiee OHOTO HEJOUETA.
«4» — ypOBeHb BBIIIOJHEHHUS TPEOOBAHUI BhIIIE YIOBIETBOPUTEIHLHOTO:
* Hanmnume 2—3 omnOoK Uik 4—6 HelouETOB MO TeKyLIeMy Y4eOHOMY MaTepuay;
* He Oostee 2 omMOOK UK 4 HEZJOYETOB 110 MPONUICHHOMY MaTepuay;
* ACIIOJIb30BaHNE HEPAIIMOHAILHBIX TPHUEMOB PEIIeHHsI YIeOHOH 3a1aun.
«3» — TOCTaTOYHBI MHHUMAJIbHBIA YPOBEHB BBIITOIHEHHS TPEOOBAHUH, TPEIBSIBISIEMBIX K
KOHKpETHOH pabore:
* He Oonee 4—6 ommOoK wiu 10 HeAOYETOB MO TEKyIIEeMY y4eOHOMY MaTepHainy;



* He Oosee 3—5 ommOOK Ui He OoJiee 8 HETIOUYETOB 0 MPOUIEHHOMY YUeOHOMY MaTepHaly.
«2» — ypOBEHb BBIIIOJHEHHUS TPEOOBAHUI HUXKE YJOBICTBOPUTEIHHOTO:
* Hanmmuue Oonee 6 ommoOok uau 10 HeOUYETOB MO TEKYIIEMY MaTepuaty;
* Oostee 5 ommOOK WK GoJiee 8 HEOUETOB 0 MPOMJICHHOMY MaTepuaty.



Beeaenue — 1 4.
P. 1. buosiorus — Hayka 0 KUBOM MHUpPE — 7 4
P.2. Crpoenue opranusma — 9 u.

P.3. MHorooGpa3sue »KUBBIX OPraHU3MOB — 15 .
P.4. TToBTOopenue u 0600meHne — 2 .

TemaTnyeckoe NJIAHKPOBaHKE B S Kj1acce

Ne | Tema Conepxanue IleneBas ycranoBka | Komnu | OcHOBHBIE BUJIBI AesiTenbHOCTH | Mcnonb3oBaHue

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

| YacOB | pPOYHOM 3aHSITUU

buonorust — nayka o xuBoM mupe (7 9)

1 | Meroas! uzyuenust | Mcnonb3oBanue yBe- OOBACHATD 1 YMmeHue paboTats ¢ MuKpoCKoOIl CBETOBOH,
MIPUPOABL. JTUYUTENBHBIX TPUOOPOB MPU | HA3HAUYCHHE 1a00paTOPHBIM 000pyI0BaHUEM, | ITUGPOBOK
JlaboparopHas pa- | U3y4eHUH OOBEKTOB KUBOM YBEITUYUTEIIbHBIX YBEJIMYUTEIbHBIMHU MPUOOPAMH.
6ota 1 IPUPOJIbL. YBEIUUUTENbHBIE | IPUOOPOB. N3yuaTpe yCcTpONCTBO MU-

«3yuenue npuOOPBI: JIYNbI py4YHas, Pa3znuyars pyunyro KPOCKOIa U cOOJII0JaTh paBuiia
ycTpoiicTBa HITaTUB-Has, MUKpockon. P. | u mratuBHyo paboThl ¢ MUKPOCKOIIOM.
YBEJINYUTEIBHBIX I'yk, A. Ban JleBenryk. Hactu | mymsbl, 3HaTh CpaBHUBATh yBEIMYECHUE YN U
pruOOpPOB» MHUKpPOCKOIIA. BEJIMYMHY IOy~ MuKpockomna. [TomyuaTs HaBBIKH
Muxkponpenapar. [IpaBuna 4aeMOro ¢ UX IIOMO- paboThl ¢ MUKPO-CKOIIOM IIpU
pa-00TbI C MUKPOCKOIIOM. b0 YBEITUYECHHUS. M3Y4EHUU FOTOBBIX
MuKponpenapatos. CobaroaaTh
npaBmia paboThl B KaOMHETE,
oOpareHus ¢ 1abopaTOPHBIM
o0opyoBaHEM
Ctpoenue opranuszma (9 u)
2 CrpoeHue KIeTKH. Crpoenue kietku. Tkanu. | BeisaBiATh yactu 1 Ymenue paboraTh C MUuKpOCKOII CBETOBOMH,

JlaGopaTopHnas pa-
0oTa 2.

«3HaKOMCTBO C
KJIETKAMHU PACTEHUI»

Knerounoe crpoenue
JKMBBIX OpPTraHHU3MOB.
Knerka. Yactu knetku u
WX Ha3HAYCHUE.

KJIETKU Ha
pPHUCYHKax

yueOHHKa, XapaKTe-
pH30BaTh UX 3Haye-

1a00paTOpPHBIM 000PYIOBaHUEM,
YBEIUYUTEIbHBIMA TIPUOOPaMHU.
Habmtonate yacT ¥ op-raHOUABI
KJICTKH Ha TOTOBBIX MHUKPO-

g poBoi




Hue. CpaBHUBATH
KUBOTHYIO U
PacTUTEIHHYIO
KJICTKU, HAXO/IUTh
YepThl UX CXOJICTBA
U pa3auyusl.
Pasznuyars TkaHu
JKU-BOTHBIX U
pacTeHuil Ha
pHCYHKax y4eOHU-
Ka,
XapaKkTepU30BaTh
UX CTPOCHHUE,
00BSIC-HATH UX

mpernaparax MmoJi MajibiM U
OOJIBIIINM YBETMYECHUEM
MHUKPOCKOTIa U OITUCHIBATH HX.
PaznuuaTh OTAEIbHEIC KICTKH,
BXOJISIIIIUE B COCTAB TKAHH.
O0600mars U GUKCHPOBATH
pe3yabTaThl HAOIIOACHUH,
nenath BbIBOIbL. COOMIOAATh
npaBujia pabOThI B KAOMHETE
Ouos0rum, 0OpaIleHus ¢
1a00paTOPHBIM 000PYIOBAHHEM

byHKIHH.
XUMHUYECKUN COCTAB XUMHYECKUN COCTAB Paznuuate HabGmronate qemoHcTpanuo
KJIETKH. KJIETKH. XUMUYECKUE HEOpPraHu-4eCcKue u ONBITOB YUUTEIIEM,
BEILIECTBA KJIETKH. OpPraHuYeCKHe AQHAIIM3UPOBATh UX P €-3YJbTATHI,

Heoprannue-ckue
BCIIECTBA KJIICTKU, UX
3HAYEHUE IS KIETKU U
opranusma. Opranuye-
CKHE BELIECTBA KIIETKH,
HUX 3HAYCHHUEC JI )KU3HU
OpraHu3Ma M KJIETKH

BEIIIECTBA KIICT-KH,
MUHEPATHHBIC CO-
T, OOBSCHATH UX
3HAYEHHE ISl Opra-
HHU3Ma.

JieNaTh BBIBOJIbI. AHAJIM3UPOBATh
MPEJCTABICHHYIO Ha PHCYHKaX
y4eOHHKa HHPOPMALIHIO O
pe3yJabTaTax OIbITa, paboTas B
nape YMeHue paboTatb ¢
71a00paTOPHBIM 000PYIOBaHHEM




MHoroo06pasue >XHUBbIX Opranu3mMoB (15 )

Crpoenue u
KHU3HEIEATCIBHOCTD
OakTepuil. 3HaYCHHE
OakTepuil B IpUpOIE
Y )KM3HU YeIOBeKa

bakrepuu: crpoenue u
KU3HEJEeATeNIbHOCTh. bakT
epuH — MPUMHUTHUB-

HBIE OJIHOKJIETOYHBIE Op-
raau3Mbl. CTpoeHue Oak-
Tepuil. PazmHoxenue.
OakTepuil JeJIeHHEM
KJIETKU HazaBoe. bakre-
pHUH KaK caMasi IPEBHSS
rpynmna opraHu3MoB.
IIpoueccsl xu3Heaes-
TEIBHOCTU OaKTepuil.
[Tonsitue 06 aBTOTpOdhax
u rerepoTpodax, mpoka-
pHOTaX U 3yKapuoTax

XapakTeprus3oBaTh
0COOCHHOCTH
CTpOe-HHUS
OakTepuil.

2

OnuceiBaTh pa3HOOOpa3HbIE
(hopmbl OakTepraIbHBIX KIETOK
Ha PUCYHKE
yueOHuKa.PaznuuaTh NOHATHA:
«aBTOTPO(DBI», «TeTePOTPOPHI»,
«IIPOKAPHOTHI», «3yKapUOTHI.
XapakTepu30BaTh MPOLIECCHI
KU3HE-JeSITeIbHOCTH OaKTEpUH
Kak npoka-puot.CpaBHUBATH U
OLIEHUBATh POJIb OaKTe-pHii-
aBTOTPO(OB U OaKTEpUN-reTepo-
Tpo¢oB B pupoeyY MeHue
paboTaTh ¢ 1a00pPaTOPHBIM
000pyI0BaHUEM, yBE
JTYUTETHHBIMU IPHOOpaMH.

PaccmarpuBa-uue
OakTepHii Ha TOTOBBIX
MHUKpOIIpena-parax ¢
UC-T10JIb30BaHUEM
MHUKpOCKOIIA.




[HapctBO Pacrenus.
XBOIIH, TUIAYHBI,
MATIOPOTHHUKH.
I'onocemenHsle,
MOKPBITOCEMSIHHBIE.
JlaGopatopHnas
pabora3.
«OcobeHHOCTH
Pa3BUTHSI CITIOPOBBIX
pacTeHun»

Pacrenus.llpencrasienue
o ¢mo-pe. OTnuunTeIHLHOE
CBOWCTBO paCTEHUU.
Xnopodwn. 3HaueHHe
dorocunTesa. CpaBHe-HUE
KJIETOK PacTEHUN U
Oakrtepuii. Jlenenue
LapCTBa pACTECHUI HA
TPYIIbL: BOAOPOCIH,
IIBETKOBBIE (ITOKPHITOCE-
MEHHBIE), TOJIOCEMEHHBIE,
MXH, TJTAYHBI, XBOIIIH,
nanopoTHuku. CTpoeHue
pacrennii. Ko-pens un
moder. CnoeBu-111e
Bojiopociieil. OCHOB-HbIE
pa3anurs MOKPHITO-
CEMCHHBIX H
TOJIOCEMEHHBIX pacTe-
HUil. Poib IBETKOBEIX
pacTeHUil B KHU3HU YeJI0-
BEKa

XapaxkTepru3oBaTh
IJIaBHBIC MPU3HAKU
pacTeHui.

Pa3znuyath yacT 1IBETKOBOTO
pacTe-HUsl HA PUCYHKE
yueOHHKa, BBIIBUTATh
MPEANONI0KEHUS 00 UX
¢byukusax.CpaBHUBATD
LIBETKOBBIE U FOJIOCEMEH-HBIE
pacTeHusl, XapaKTepu30BaTh UX
CXOZICTBO U Pa3JINYUsl.
XapakTepus3oBaTh MXH,
HANOPOTHUKH, XBOILH, IJIAyHbI
KaK CIIOpPOBBIE pacTe-Husl,
OTpeAesATh TEPMUH

«criopay». BeISBIATH Ha pUCYHKE
y4eOHHUKA Pa3-THIus MEKITY
pPacTeHUSMHU Pa3HBIX
CUCTEMATUYECKUX TPYIII.
CornocTaBisiTh CBOMCTBA
pacTUTENb-HON U
OaKTepHaIbHOM KIIETOK, JIeNaTh
BBIBO/Ibl. XapaKTepU30BaTh
3HAUEHUE PACTECHUM pa3HBIX
CUCTEeMAaTUYECKUX TPy B
KU3HU YeJIOBEKaY MEHHE
paboTaTh ¢ 1a00pPaTOPHBIM
o0opy/noBaHueM, yBe-
JUYUTETBHBIMU IPUOOpaMHU.

OO6Hapyxe-Hue XJIOPO-
IUTACTOB B KJIETKaxX
pac-TeHHi ¢ uc-
M0JIb30BAHU-EM
nudpoBo-ro
MHUKPOCKOIA. DJIEKTPO
H-HbIE TaOJIUIIBI U
IUTAKATBHI.




Bonopocnu, nx
MHOT000pa3ue B
pUpoJIe

OO0m1as XxapakTepucTH-Ka.
Crpoenue, pa3MHO-KEHHE
BOJIOPOCIIEH.
Paznoobpasue Bojio-
pocneit. Otnensl: 3ené-
Heie, Kpacusle, bypsie
BOJIOPOCIH. 3HAUCHUE
BOJIOPOCJIEN B IPUPOJIE.
Hcnonp3oBaHue BOIO-
pociel 4eI0BEKOM

N3yunth cTpoeHue
U pa3MHOXEHUE
BOJIO-pOCiien

Boigensite 1 onuchBaTH
CYLIECTBEH-HbIE MPU3HAKH
BOJIOPOCIIEH. XapaKTepH30BaTh
TJIaBHBIE YEPTHI, JIEKAIUE B
OCHOBE CHCTEMaTHKU BO-
nopocieid. Pacio3zHaBathb
BOJIOPOCIIM Ha PUCYH-KaX,
repOapHbIX
Matepuanax.CpaBHUBATh
BOJIOPOCIIH C HA3€MHBI-MU
pacTEeHUSMH M HAXOAUTH OOIIHE
npu3Haku. OOBACHATH MPOIECCHI
Pa3MHOKEHHUSI Y OJTHOKIIETOYHBIX
Y MHOTOKJIETOY-HBIX
BoJopociiel. Mcnosib30BaTh
nH(OPMALIMOHHBIE PECYPCHI IS
MHOATrOTOBKH COOOIIE-HUS O
3HAYEeHUH BOJIOPOCIEH B IIPU-
pOJie U KU3HU YeTIOBEKa

Muxkpockorn

U poBOIA,
MUKpOTperna-paThbl.
(On-nokneroyHas
BOJOPOCIH —
XJIAMHIOMO-Ha/1a)

Mxu. O6mas xapak-
TEepPUCTHKA U 3HAYE-
HUE

MoxoBuaHbBIE, XapaKTep-
HBIE YePThI CTPOCHHUS.
Knaccer: [leuénouynuku u
JlucrocrebenbHbBIC, X
OTJINYUTEIbHBIE YEPTHI.
Pasmuoxenue (6ecmo-noe
Y TI0JIOBOE) U pa3-BUTHUE
MOXOBHIHBIX. Mo-
XOBUJHBIE KaK CIIOPO-BbIE
pacteHusi. 3HaYEHUE MXOB
B MIPU-POJIE U )KU3HU

N3yuuts cTpoeHue
Y pPa3MHOXEHUE
MXOB

CpaBHMBATh MIPEACTABUTENEH
pa3-JIMYHBIX TPYIIN PACTEHUN
OTJIeNa, JIe-NaTh

BEIBOIBI. Ha3eIBaThL
CYILIECTBEHHBIE IPU3HAKHA MXOB.
Pacno3naBate npeacraButenen
MO-XOBHUJIHBIX HA PUCYHKAX,
repOapHBIX MaTepuatax, KUBbIX
o0BbeKkTax. Beinenars npusHaku
MPUHAJIEKHO-CTH MOXOBHIHBIX
K BBICIIUM CIIOPO-BbIM

Mukpockorn

1 (poBOH,
MHUKpOIIperna-paThl.
(Cdar-uym — kite-
TOYHOE CTPOCHHE)




YyelloBeKa.
JlabopaTtopHast pabora 4.
«M3yueHune BHEIIHETro
CTPOCHUS MOXOBHTHBIX
pacTeHui»

pacTeHusiM. XapakTepru3oBaTh
MIPOIIECCHI Pa3-MHOXKEHUS U
Pa3BUTHS MOXOBUIHBIX, UX
0c00eHHOCTH. Y CTaHaBIMBATh
B3aMMOCBSI3b CTPOE-HUSI MXOB U
HX BO3JECHCTBUS HA CPEAY
obOurtanusi. CpaBHUBATh BHEILIHEE
CTPOEHUE 3ENEHOTO MXa
(KyKyIIKHHA JIbHA) B 0eJI0ro Mxa
(carnyma), oTMeuaTh BX
CXOJICTBO U

paznnuusa. PUKCUPOBATH
PE3yNIbTaThl UCCIIEI0-BaHUIA.
Cobnronats mpaBuiia paboOTHI B
kabu-HeTe, 0OpalieHus ¢
71a00paTOPHBIM 000PYJOBaHHEM

I'pubb1. Obmas
XapaKTePUCTHKA.
Mmuoroob6pasue
rpuoB.

MHoroob6pa3ue u
3HaueHue rpuooB.
CrpoeHue NUIAIOYHbIX
rpuboB. [InecHessie
rpubbl, UX UCIIOIb30BaHUE
B 3/]paBOOXPaHEHHUU
(aHTHOMOTHK TTCHUIIHII-
nuH). OJHOKIJIETOUHBIE
rpubsl — apoxoku. Ux
UCTIOJIb30BaHUE B XJIe-
OGorneueHnH U MMBOBape-
Hun. Creq00HBIE U SII0-
BUTHIE TpuOBL. [IpaBuna
cbopa u yrnotpeodieHust
rpu6oB B nuuty. [Tapasu-
Tudeckue rpudsl. Poib
rpubOB B IpUpPOJE U

XapakTepu30BaTh
CTpOEHHE
HUISTIOYHBIX
rpu0oB.

[Toppaznenars nUIAIOYHbIE
rpuObI HA TUTACTHHYATHIE U
TpyOuaTsie.ONUCHIBATh
CTpOEHHE IJIECHEBBIX IPHUOOB 1O
pUCyHKY yueOHHKa.OObACHATH
TEPMUHBI «QHTHOUOTUK» U
«TeHUIWUTMHY. Pacrio3HaBath
ChEIOOHBIE U SITIOBU-THIE TPUOBI
Ha TabIuIaX U PUCYHKAX
ydeOHHKA. Y 4acTBOBATh B
COBMECTHOM 00CYXJe-HUU
MpaBuil cOopa M UCTIOJIb30BaHUS
rpu60B.O0BACHATH 3HAUEHUE
rpuOOB TSI YeTIOBEKA U JIsI
MIPUPOJIBI

I'oroBuTH MU-
Kponpenapar
KYJIbTYpPbI
npoxoken.M3yyaTp
IUIECHEBBIE TPUOBI MO
MHUKPOCKO-TIOM TIpU
Ma-JIOM YBEIU-UYEHUHU
Ha TO-TOBBIX
n\MUKpoIpemna-
paTax.JIeKTPOH-HbIE
TaOIUIIBI U TJTAKAThI.




JKHM3HH 4YCJIOBCKA




Beenenue — 1u.

P. 1. Ocobennoctu ctpoenus L{BeTkoBbIX pacTeHmii — 13 .

TemaTnyeckoe IIaHUPOBaHUE B 6 Kiacce

P.2. — XKuzHenearenbHOCTh PACTUTEIBHOIO OpraHu3Ma — 9 4.
P. 3. Knaccuduxanus 1BETKOBBIX pacTeHHH — 7 .
P.4. Pactenus u okpyxaromas cpena — 4 d.

Ne | Tema Conepxanue LeneBas ycranoBka | Konuu | OcHOBHBIE BUIBI iedaTenbHOCTH | Mcnonb3oBanue

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

1 9acoOB | pOYHOM 3aHSTHH

OCOOEHHOCTH CTPOEHUS IIBETKOBBIX PACTEHUHN

1 | Cewms, ero Cewms kak opras pas- Crpoenue cemenn: | 1 OOBSCHATH POJIb CEMSH B Pa6ora «Ctpoenue
CTpOEHHE U MHOXEHHUs KOXKypa, 3apO/IblLI, npupoze. XapakTepu3oBaTb ceMeHH daco-
3HAYEHUE pacreHuii.3HaYCHUE CEMSH B | DHJIOCTIEPM, (GbyHKIIMM YacTel CEMEHH. mu»lludposas

IPU-POJIE U )KU3HU YeJIOBeKa | CeMsA0-IIH. OnwuceIBaTh CTPOCHUE 3apObIIa | JJAOOPATOPUS 110

JlaGopaTtopHas pabora 1
«Ctpoenue ceMenu ¢a-
COJIH»

Crtpoenue 3apo-
JbIIIA PACTCHUS.
[IBy-nonbHbIE U
OJIHOJI0JIb-HbIE
pacTeHus.
IIpopacranue
CEMSH.

pacTteHus. Y CTaHaBIMBATh
CXOJICTBO IIPOPOCTKA C
3apopimeM ceMeHru. OnuChIBaTh
CTaJNH IPOpacTaHusi CEMSH.
BEISIBISTE OTANYUTENILHEIE
MPU3HAKU CEMSIH JBYAOJbHBIX U
O/1-HOJIOJIbHBIX PACTEHUM.
Hcnonn3oBarh
WH(POPMaITMOHHBIE PECYPCHI IS
MOATOTOBKH COOOIIIE-HUS O POIIN

9KOJIOTHHU (AaTYUK
OCBe-1LEHHOCTH,
BJIQKHOCTH H
TemIepary-
PB1).DIEKTPOHHBIE
TaOIUIIBI U TJTAKAThI.




CeMsIH B )KH3HH YeJIOBE-
ka.llpoBoauThs HAOMIOACHMUS,
(UKCUPO-BaTh UX PE3YNIHTATHI BO
BpEMSI BBITIOJI-HEHUS
nabopaTopHOI
pabotb1.CobutoaTh mpaBuia
paboThl B kKabu-HeTe,
oOparieHus ¢ 1abopaTOPHBIM
o0opynoBaHuEeM YMEHHE
paboTaTh ¢ 1a00pPaTOPHBIM
o0opynoBaHueM,
YBEJIMYUTEIbHBIMU IPHUOOPAMHU

YciaoBus
MpopacTaHust
CEMSH

3Ha4yeHue BOJbl U BO3-IyXa
JUISL IPOPACTaHMsI CEMSIH.
3arnacHble MUTa-TEIbHbIE
BELIECTBA CE-MEHH.
TemneparypHsble

yCIIOBUS IPOPACTAaHUS
cemsH. Ponsb cBera. Cpo-ku
10CeBa CEMsIH

N3yuuts poib
3amac-HbIX
IIUTATEJIbHBIX BE-
LIECTB CEMEHU.
Tem-nieparypHsbie
YCIIOBHS
IIpopacTaHus
cemsH. Ponb cBeta

XapakTepu3oBaTh Pojb BOJBI U
BO3-/1yXa B [IPOPACTaHUU
ceMsH.OOBACHATh 3HAYCHHE
3aMacHbIX NU-TATEIbHBIX
BELIECTB B IPOPACTAHUU
ceMsiH.OOBSACHATh 3aBUCHMOCTb
IIpopacTa-Hus CEMSIH OT
TEMIEPATYPHBIX yCIIO-
Bui.IIporuo3uposars cpoku
IoceBa ce-MsiH OTJEJIbHBIX
KyJIbTYyp.YMeHue paboTats C
1a00paTOPHBIM 000PYIOBAaHUEM,
YBEJIUYUTEIbHBIMU IPUOOpaMHU.

Pa6orta

«YcrnoBus
MPOPACTaHUS CEMSH.
3HaueHue BO-AbI U
BO3/yXa JIJIsl Mpopac-
TaHUs

cemsH. Lludpposas
naboparopust 1o
9KOJIOTUH (TaTUYHK
OCBe-II[EHHOCTH,
BIIAJKHOCTH U
TEMIIEPATY-PBI).

Kopens, ero crpoe-
HUE U 3HAYCHHUE.
Kopuesbrit
CUCTEMBI.

TUmbI KOPHEBBIX CUCTEM
pactennii. CTpoeHne KOpHs
— 30HBI KOpHS: KOHYC
HapacTaHus, BCa-ChIBaHUS,
MIPOBEJCHUS, JIETICHMUS,
pocra. Poct xopH4,
reorponusm. Bu-
JIOM3MEHEHUS KOPHEM.

N3yunTh BHELIHEE U
BHYTpPEHHEE CTPOE-
HUE€ KOpHS

Paznmyath 1 onpeieNiaTh THITBI
KOP-HEBBIX CHCTEM Ha PUCYHKaX,
repOap-HBIX IK3EMIUTIPAX,
HATYpaJbHBIX
obbekTax.Ha3piBaTh yacTu
KOpHS.Y cCTaHABIUBATh
B3aMMOCBSI3b CTPOC-HUS U
(GyHKIMH yacTen

Mukpockon

U pOBOI,
MUKpOMperna-
patbl.DNeK-TPOHHbIE
Ta-OJIMIIBI U TIJTA-KaThl.




3HayeHue KOpHEH B
pupoie.
JlaGopaTtopHas pabora 2.
«CTpoeHue KOpHS Mpo-
pOCTKa»

KOpHA.OOBSACHATh OCOOCHHOCTH
pocta kop-Hs. [IpoBoauts
HAOJIIOICHNUS 32 H3-MCHEHHSIMH B
BEPXYLIEYHON 4aCTH KOPHA B
nepuoJ pocta. XapakTepu3oBaTh
3HAUEHUE BUIOU3-MEHEHHBIX
KOpHEH 11t
pacrenuii.IIpoBonuts
Ha0MI0IeHUs U (PUKCUPO-BATh UX
PE3YJIBTAaThI BO BPEMsI BBITIOJ-
HeHMsI 1a00paTOPHOI
pabote1.CobutoaTh paBuia
paboThl B Kabu-HETe,
oOparieHus ¢ 1ab0paTOPHBIM
o0opynoBaHueM Y MeHUE
paboTaTh ¢ 1a00pPaTOPHBIM
o0opynoBaHueM,
YBEJIMYUTEIILHBIMU IIPUOOPAMH.

Jluct, ero
CTPOCHUE U
3Ha4YCHHE.

Jlucr, ero ctpoenue u
3HaueHue BHemHee
CTPOEHHE JIN-CTA.
BnytpenHnee ctpoe-Hue
aucta. TUnsl XKUIKO-BaHUS
muctbeB. CTpoeHue u
(GyHKLIUYU YCThUII. 3HAaUEHUE
JIUCTA JUIsl pACTEHHUSL:
¢doTocuH-TE3, UCTIApEHHE,
razoo0-med. Jlucroman, ero
pOJIb B )KM3HU PACTEHMUS.
Bunonszmenenus n1m-cTheB

N3y4nuTh BHELIHEE U
BHYTpEHHEE
CTPOEHHE JIUCTA.

OmnpenensTs yaCTH JUCTA HA
repOap-HbIX IK3EMIUTIPAX,
pucyHkax.Paznugars npocteie n
CJIOKHBIE JIU-CThSI.
XapakTepru30BaTh BHYTPEHHEE
CTpOEHHE JIUCTA, €ro 4acTu
VYcraHaBnMBaTh B3aUMOCBSI3b
CTpoe-HUs U QYyHKIUI

aucTa. XapakTepru30BaTh
BUJIOM3MEHEHHUS JIUCTHEB
pacteHuilY MeHue pabotaTh ¢
1a00paTOPHBIM 000PYIOBAaHUEM,
YBEJIUYUTEIbHBIMU IPUOOpaMHU.

ONEKTPOHHBIE
TaOJUIIBI ¥ TIUTAKATHI.
[udposoit gaTunk
KOHIICHTPAIlUU HOHOB,
3JIEKTPOJ] HUTpAT-
AHMOHOB, DJIEKTPOJT
CpaBHE-HUSI.




Crebenb, ero
CTpOe-HHE U
3HAYEHHE

Crtebenb, ero CTpOCHHE U
3HAUCHUE

JlaGopaTtopHnas pabora 3.
«BHemHee cTpoe-Hue
KOpHEBHILA, KIyO-Hs,

N3yunth BHEIIHEE
CTpOEHHUE CTEOIs.
Tu-nbl crebmeit.
Buyrpen-uee
CTpPOCHHE CTEOIS.

OrnurceIBaTh BHEIIHEE CTPOCHUE
cTe0-1151, MPUBOJUTH TPUMEPHI
Pa3IUYHBIX TUIIOB CTEOJICH.
HazbiBaTh BHyTpEHHHUE YaCTH
cTeOs pacTeHUI U Ux

Muxkpockorn

U poBOIA,
MUKpOMpera-
patbl. «Cte-0ernb
OJTHO-/IOJIbHBIX U

JTYKOBHIIBI OyHKIun cTedus. ¢bynkuun.OnpenensTb JIBYJOJBHBIX
Bu-gousmenenus BUJIOU3MEHEHUSI HAJI-3€MHBIX U | pAaCTCHHUI» DJIEKTPOHH
cTebns y MO/I3EMHBIX MOOETOB HA bI€ TAOJIUIIBI 1
HAJ3E€MHBIX U MOJ- pucyHkax, ¢pororpadusx, TTaKaThl
3eMHBIX IT0OETOB. HaTypaJib-HbIX
oObekTax.M3yuaTh 1 ONUCHIBATH
CTPOEHHUE MO-3EMHBIX M0OETOB,
OoTMEeYaTh UX pas-
nnuus. PUKCUpPOBaATh
PE3yNIbTaThl UCCIIEI0-BaHUIA.
Cobnronats nmpaBuiia paboOTHI B
kabuHeTe, oOpaieHus ¢ Jabopa-
TOPHBIM 000PYJJOBaHHEM
JKuzHenesTenbHOCTh PACTHTEIBHOTO OPraHU3Ma
MusnepanpHoe Ta- | MHUHepalbHOE MUTaHUE YcraHaBlIMBaTh 1 OOBsACHATH pOJb KOPHEBBIX Bo- | Lludponas
HUE pacTeHUH n pacTeHuil 1 3HaYCHNE B3aHU-MOCBSI3b JIOCKOB B MEXaHU3ME naboparopust 1o
3Ha4YeHHUE BOJIbI BO/IbIBO/1a Kak MOYBEHHOT'O MIOYBEHHOT'O HKOJIOTUH (AATYUK

HE0OXOMMOE YCIIOBHE
MHUHEpaJIbHOTO
(TTOYBEHHOT0) TUTAHMUS.

B BOAC MUHCPAJIbHBIX

HI€HHUE BOABI U MUHE-
PAJIbHBIX BEHICCTB 1O

H3Bnedenne pacreHueM
13 IOYBBI paCTBOPEHHBIX

cosieid. OyHKIHS KOpHE-
BBIX BOJIOCKOB. [Iepeme-

MIATAaHUS PACTEHUN
U yCIIOBUU BHEIIIHEH
CpeJBl.

nutanust. OO0CHOBBIBATH POJIb
IIOYBEHHOT'O TU-TAHUS B )KU3HU
pactenuii CpaBHUBATh U
pasnuyaTh COCTAaB U 3HAYECHHE
OpPraHMYECKUX U MUHE-PaJIbHBIX
yIoOpeHuit 171l pacTeHuil.
Hcnons3oBats
UH(pOPMAIIMOHHbIE PECYPCHI IS
MOATOTOBKH MPE3EHTa-1IUH
MIPOEKTA O MPUCTIOCOOIEHHOCTH

BJIQXK-HOCTH, OCBE-
LIEHHOCTH)




pacTeHuro. 3Ha4YCHHE
MUHEPAIBHOTO (IIOUBEH-
HOT0) MUTaHus. TUIbI
y100peHu# U uX poJib B
YKU3HU pacTeHus. JKo-
JIOTUYECKHE IPYIIIBI pac-
TEHUH MO OTHOIICHHUIO K
BOJIE

K BOJIE paCTE€HUU pa3HbIX
DKOJIOTUYE-CKUX IPYIIIL

Bo3znymnoe nuta-nue | Bo3nyniHoe nutanue XapakTepru3oBaTh [IpuBoANTE IpUMEPHI Hudposas
pacTeHuii — pacTeHuii — ycIlIoBUS, OpPTraHU3MOB — aBTOTPO(OB U nabopaTopHsi 1Mo
¢dorocunTe3 dorocunTe3Y crnoBus HE00XO0AU-Mble JUIs reTepoTpodoB, HAXO-AUTh HKOJIOTUH (AATYUK
o0Opa3oBaHUs BO3/yILLIHOTO pasnuuus B UX YIJIe-KUCIIOro ras3a u
OpPraHMYECKUX BEIIECTB B | IUTAHUSA nuTaHuu.O00CHOBBIBATh KHCJIOPOAa)
pacTeHuu. 3eEHbIe pacteHnit. OOBSICHAT KOCMHUYECKYIO POJIb 3€TIEHBIX
pacTeHust — aBTOTPOPBHI. b POJIb 3€JIEHBIX pactenuii. Mcnonp3oBaTh
I'erepoTpodsl Kak mo- JUCTHEB B WH(POPMAIIMOHHBIE PECYPCHI IS
TpeOUTEIN FTOTOBBIX Op- dorocuHTe3e MIOJITOTOBKH COOOILIEHUSI O POJIH
FaHUYECKHUX BEIIECTB. (hoTocuHTE3a Ha Halel
3HavyeHue pOTOoCUHTE3a B 1aHeTeBoIoNHAT
IpUpoJIe Ha0JII0/IEHUs U U3Mepe-Hus
JpixaHue JpIxanue u oOMeH Be- YcraHaBiIuBaTh Bocnuranue 6epexxHoro [Mudposas
1iecTB y pacteHuitPoinb B3al-MOCBSI3b OTHOIIEHHUS K CBOEMY 3/I0pOBbIO, | TJabopaTtopusl 1o
JBIXaHUS B )KU3HU IIPOLIECCOB IIPUBUTHE UH-TEPECA K HKOJIOTUH (AATYUK
pactenuii. CpaBHUTEINb- JBIXaHUS U M3Y4YEHUIO MPEAMETA. YTJIe-KUCIIOro ra3a u

Hasl XapaKTEePUCTHKA
MIPOLIECCOB JbIXaHUS U
dorocunTe3a. OOMeH
BEIIECTB B OPraHU3Me Kak
BAKHEUILUHN [TPU-3HAK
’)Ku3HU. B3anmo-cBA3b
MPOLIECCOB JIbIXa-HUS U
dboTocuHTE3a

dbotocuH-TE3A,
MIPOBOUTH UX
CpaBHEHHE.
Onpenenars
MOHSTHE «OOMEH
BEILIECTBY.
XapakTepu3oBarh
00-M€H BEIIECTB
KaK BOKHBIN

KHCJIOPO/a)




IMPU3HAK XU3HU

9 | Tpancnopr BemecTB. | TpaHCOpT BEIIECTB. YcraHaBiuBaTh 1 OOBACHATH POJIb TPAHCIIOPTA [Mudposas
Vcnapenue Boibl Hcnapenue Bobl B3aU-MOCBSI3b BEILIECTB, UCIIAPEHUS BObI. nabopaTopusl 1o
JTUCTBAMHU aucThsaMU. TypropHoe TpaHCHopTa .O60CHOBBIBATH POJIb HKOJIOTUH (AATYHK
JlaGopaTopHas paboTa | COCTOSIHUE KIETOK BEIIIECTB B IIOYBEHHOT'O MU-TAHUS B )KU3HU | BJIAXK-HOCTH, OCBE-

4. «Mcnapenue BOJbI pacTeHUHU. pactenuii CpaBHUBATH U IICHHOCTH ) U ()POBOU
JMCTBAMHU JI0 U TIOCIIE pa3nuyarh COCTaB U 3HaYECHUE JaTYUK
MIOJIBAY, OpPTaHUYECKUX U MUHE-PAJBHBIX | 3JEKTPOIPOBOAHOCTH
5. Typropnoe yIOOpeHUH I pacTeHUM.
COCTOSIHUE KJIETOK. Hcnonb3oBarh
6. 3HaueHue UH(POPMALIMOHHBIE PECYPCHI TS
KYTHKYJIBI ¥ IPOOKH B MIOJIrOTOBKY IPE3EHTA-1IUU
3alIUTe PACTEHUH OT IPOEKTa O MPHUCIIOCOOIEHHOCTH
WCTIApEHHUSI» K BOJIC PACTEHUH pa3HBIX
9KOJIOTHYE-CKUX IPYII
Knaccugukaius 1BETKOBBIX pacTeHUH
10 | CewmeiicTBa Ki1acca OO6mas xapakrepucti-ka. | M3yuuTh 0011yto 2 Beienats ocHoBHbIE Tpu3Haku | Pabota ¢ rep-6apHbIM

JIBynonbHBIE

CewmeiictBa: Po3o-
LBETHBIE, MOTELIILKOBEIE,
Kpecrongernsie,
ITacnénoBrie, C0KHO-
1BeTHbIE. OTIHYUTETD-

HBIC ITPU3HAKH Ce-MEICTB.

3Ha4YeHHE B IPUPOJIE U
YKU3HU 4eJI0-BeKa.
CenbCcKoX035111-CTBEHHBIE
KYJIBTYpbI

Xa-PaKTEPUCTUKY
ce-MeHCTB Kiacca
JIBy-nonbHBbIE.

KJIac-ca
JIBynonbHble. OUCHIBATH
OTJIMYUTENBHBIE TPU3HA-KH
ceMeicTB kiacca.PacnoznaBare
MpeJICTaBUTENEN Ce-MEICTB Ha
pUCYHKax, repbapHBIX Ma-
Tepualiax, HaTypaJIbHBIX
o0bekTax. I IpumMeHaTs npuémbl
paboTHI C OTpe-AeNuTeIeM
pacrenuii. Mcnonb30Bath
nH(POPMAITMOHHBIE PECYPCHI IS
MOJATOTOBKH MPE3CHTA-LIUU
MIPOEKTA O POJIM PACTEHUH KJ1ac-

MaTe-puasoM




ca JIBynosbHbBIE B IpUPOJIE U
YKU3HH YEJIOBEKa

11

CemMelicTBa Kj1acca
OHOOOJIBHBIE

OO61as xapakTepuCTHKA.

CewmeiicTBa: JInneiinsle,
JlykoBbie, 3naku. OT-

JIMYUTCIIBHBIC IIPHU3HAKU.

3HayeHue B IPUPOJIE

N3yuuts 0011yIO
Xa-paKTEePUCTUKY
ce-MeHCTB Kilacca
OnHO-0JIBHEIEC. .

BrigensaTs mpu3Haku Kiacca
Opnno-nonbHble. OnpenensiTs
MIPU3HAKH JCIICHUSI KJIacCOB
JABynonbubie 1 OTHO0JIb-HbBIE
Ha cemercTBa. ONMMCHIBATh
XapaKTEepHbIC YEPTHI CE-MEHUCTB
Kjacca

OpnnononpHeie. [IpumMeHsTH
puéMBI pabOTHI C OTpe-
JIeJINTCICM

pactenuii. [IpuBoIUTE IPUMEPHI
OXpaHsAEMbIX BUIOB.
Hcnonb3oBarh
MH(OPMAIIMOHHBIC PECYPCHI IS
MOATOTOBKH MPE3CHTA-IINH
MPOEKTa O MPAKTHUYECKOM HC-
MOJIb30BAHUH PACTEHUHN
cemerictBa OIHOOONLHEIE, O
3HAYEHUH 37aKOB JJIS JKMBBIX
OpraHU3MOB

Pabota c rep-6apHbimM
MaTe-puasoM




BBenenue — 3 4

Tematuueckoe IIJIAHUPOBAHUC B 7 k1acce

P. 1. Pactenus — npon3BOAUTENIN OPraHUYECKOro BelecTBa — 12 u.
P.2. )KuBOTHBIE — TOTpEOUTEIHN OPraHUIECKOTo BemecTBa — 13 4.
P.3. bakrepuu, rpulbI — pa3pymuTeau OpraHUuIecKoro BeniecTsa. JInmainuky — 5 4.

O0600611eHue — 1 4.

Ne | Tema Conepxxanue IleneBas yctanoBka | Komnu | OcHOBHBIE BUIIBI JesiTENbHOCTH | Mcnonb3oBaHue
1/ ypoKa €CTBO | OOydJarommxcs Ha YPOKe/BHEY- o0opoToBaHus
i YacoB | pOYHOM 3aHSITUU
Pacrenus — npons3BoauTENIN OPraHMUECKOI0 BEIIECTBA
1 | [lonuapctBo OO61as xapakTepUCTHKaA. N3yuuts ctpoenue | 1 OO01as xapakTepUCTHKA. Muxkpockon
Hacrosmue CtpoeHue, pa3MHO-KEHHE U pa3MHOXKEHHUE CtpoeHue, pa3MHO-)KEHUE 1 (poBOH,
BOJIOPOCIIH. Bojiopociieit. PasnooOpaszue BO/JI-pOCIIei Bojiopocieit. PaznooOpasue MHKpOIpena-paThbl.
[ToanapctBo Bogo-pociield. Otaensl: 3ené- Bogo-pocne. Otaensl: 3ené- (OnHoKIeTOYHAS
barpsuku. Pons Hble, Kpacusle, bypsie Hble, Kpachsle, bypsie BOJIOPOCIIb —
BOJIOPOCIIEH B BOJOPOCIIH. 3HAYEHUE BOJOPOCIIH. 3HAUEHUE XJIAMUIOMOHA/1a)
BOJHBIX BOJIOPOCIIEN B IIPUPOJIE. BOJOPOCJEN B IPUPOJE.
skocucremax. JI/p | Mcnonp3oBaHue Bogopocieit Hcnonbe3oBanne Bogopocien
1. "Usyuenue YEJIOBEKOM YEJI0BEKOM
OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
BOoJOpOCei"
2 | Otnen MoxoBuHble, XapakTepHble | M3yunts crpoenune | 1 CpaBHuBaTh NpeaCTaBUTENEN Muxkpockon
MoxoBuaHbIE. yepTsl cTpoeHus. Knaccesr: Y Pa3MHOXEHUE pa3-IMYHBIX IPYII PACTEHUIN 1 (poBOH,
Ponb MxoB B [Teu€nounuku u MXOB oT1ena, Ae-1aTh MUKpOIpEINa-paThl.
oOpa3zoBaHUH JlucroctebenpHbIE, NX BBIBO/IbI. Ha3bIBaTh
OO0JIOTHBIX OTJINYUTEIIbHBIEC YEPTHI. CYLIECTBEHHBIE IIPU3HAKU MXOB.

skocucteM JI/p 2.

Paszmuoxenue (6ecro-yoe u

Pacno3naBath npencraButesnei




«Ctpoenue II0JIOBOE) U pa3-BUTHE MO-XOBUHBIX Ha PUCYHKaX,
3€JICHOTO MXa MOXOBHIHBIX. MO-XOBHIHBIE repOapHBIX MaTepuaax, >KUBbIX
KYKYIIKUH KaK CIIOPO-BbI€ PACTECHHUS. 00beKTax. BeiaensaTe npusHaku
JCH» 3Ha4yeHne MXOB B MIPHU-POZIC U MPUHAIICKHO-CTH MOXOBH/IHBIX
KHU3HH YellOBeKa. K BBICIIUM CIIOPO-BbIM
JlaGopatopHnas pabora 3. pacTeHusIM. XapaKTepu30BaTh
«V3y4yeHue BHEUIHETO IIPOLIECCHI pa3-MHOXKEHUS U
CTPOEHUSI MOXOBHIHBIX Pa3BUTHS MOXOBHUJIHBIX, UX
pacTeHuiD» 0COOEHHOCTH. Y CTaHaBIMBATh
B3aMMOCBSI3b CTPOE-HUS MXOB H
UX BO3JICHCTBUS HA CpEdy
oOurtanus. CpaBHUBATh BHEILIHEE
CTpOEHUE 3eJIEHOr0 MXa
(KyKyILIKHHA JIbHA) U O€JI0ro Mxa
(carnyma), oTMeuaTh HX
CXOJICTBO U
paznuuus. DuKcupoBaTh
pe3yJIbTaThl HCCIIEI0-BaHUM.
Cobmnronate npaBuiia paboThI B
kabu-HeTe, 0OpaleHus ¢
1a00paTopHbIM 000pyIOBAHUEM
Otnen OO0m1as xapakTepucTuKa N3yuuts 0011yI0 BrisBisiT 00111ME YEPTHI Pabota c rep-0apubim
I'onocemeHHbIE. roJOCeMeHHBIX. Pacce-neHne | xa-pakTepuCTUKY CTPOEHUS U Pa3BUTHsI CEMEHHBIX | MaTe-pHuaJioM
Pons TOJIOCEMEHHBIX I10 roJIOCe-MEHHBIX pactenuii.OcBauBaTh MPUEMBI

rOJIOCEMEHHBIX B
9KOCHUCTEME TaluTH
Jp. 4. «Ctpoenue
MOOETOB XBOMHBIX
pacTeHui)

JI/p 5.«Ctpoenue
MY>KCKHX,
KCEHCKUX ITUIICK U
CEMSIH COCHBI

MOBEPXHOCTHU 3EMIIH.
OO6pa3oBaHue CeMsH Kak
CBUJIETEIILCTBO 00-JIee
BBICOKOTO YPOBHSI Pa3BUTHS
roJI0CEeMEH-HBIX I10
CPaBHEHHIO CO CIIOPOBBIMHU.
OCO00eHHO-CTH CTPOEHHS U
pa3BU-THUS IPEACTABUTENEH
Kyacca XBorHbIe. ['0110-

pacTeHun

paboTEhI ¢ onpe-aenuTenemM
pactenunii. CpaBHUBAaTh
CTPOEHHE CIIOPHI U CEMEHHU.
XapakTepru3oBaTh IPOLECCHI
pa3-MHOXEHUS U Pa3BUTHL
rOJI0OCEMEH-
HbIX.IIporuosuposars
MTOCJIEICTBUS HEPA-IIMOHATIbHOMN
JEATEIbHOCTH YEJI0BEKA JUIs




OOBIKHOBEHHOI»

CEMEHHBIE Ha TEPPUTO-PUH
Poccuun. x 3Haue-Hue B
MIPUPO/IE U )KU3HU YEIIOBEKa

JKU3HU
roiaoceMeHHBIX. FCII0a630BaTh
“H(pOpPMaIMOHHBIE PECYPCHI JIS
IIOATOTOBKH HpCBGHTa-L{I/II/I
MPOEKTa O 3HAYCHUU XBOWHBIX
necoB Poccun

Otnen
[TokpsITOCEMEHHBIE
, wiu LIBeTKOBBIC.
Ponb
MTOKPBITOCEMEHHBIX
B Pa3BUTHHU
3emIIesIeus

Jl/p 6. «lIpusnaku
OJIHOJOJIBHBIX U
JBYIO0JBHBIX
pacTeHui»

OO0m1as xapakTepucTH-Ka.
CewmeiicTBa: Po3onBeTHEIC,
MOTEIITEKOBEIE,
Kpecrougernsle,
[Tacnénosrie, CiioxHO-
nBeTHbIC. OTINYUTE-HbIC
MIPU3HAKU CEMEHCTB.
3HaueHue B NPUPOJE U
JKA3HU YejI-BeKa.
CenbCKOX03sSIICTBEHHBIC
KYJIBTYpPbI

N3yuuts 0011yIO
XapaKTEPUCTHUKY Ce-
MEUCTB Ki1acca JIBy-
JIOJIBHBIE.

BbiaensTe OCHOBHBIE TPU3HAKU
Kiac-ca J{By10JbHBIE.
OnuchIBaTh OTIIMYUTEIBHBIE
IIpU3HA-KU CEMENCTB KJ1acca.
Pacno3naBate npeacraButenei
C-MEHUCTB Ha PUCYHKaX,
repOapHbBIX Ma-Tepuanax,
HaTypaJIbHBIX
o0bekTax.[IpuMeHaTh MPUEMBI
paboTHI C ompe-AenuTeneM
pacrenuii.Mcnonab30BaTh
HMH(}OPMaLIMOHHBIE PECYPCHI [T
MIOATOTOBKH NIPE3EHTA-1IUH
IIPOEKTa O POJIM PACTEHUN KJIac-
ca /[BynonbHbBIE B IpUpOLIE U
YKU3HU YeJIOBEeKa

Pabota ¢ repbapHbIM
MaTepraiIoM




CemMelicTBa Kj1acca
OHOOOJIBHBIE

OO0m1as XxapaKTepuCTUKa.
CewmeiicTBa: JInneiinele,
JlykoBbie, 3naku. OT-
JTUYUTENbHBIC TPU3HAKHY.
3HayeHue B IPUPOJIE

N3yuuts 0011yIO
Xa-paKTEePUCTUKY
ce-MeHCTB Kilacca
OnHO-0JIBHEIC. .

Brinensats mpu3Haku Kiacca
Opnno-nonbHble. OnpenensiTs
MIPU3HAKH JCIICHUSI KJIacCOB
JABynonbubie 1 OTHO0JIb-HbBIE
Ha cemercTBa. ONMUCHIBAThL
XapaKTEepHbIC YEPTHI CE-MEHUCTB
Kjacca
OpnnononpHeie. [l pumMeHsTH
puéMBI pabOTHI C OTpe-
JIeJINTCICM

pactenuii. [IpuBoIUTE IPUMEPHI
OXpaHsEMbIX BUIOB.
Hcnonb3oBarh
WH()OPMAIIMOHHBIC PECYPCHI IS
MOATOTOBKH IPE3CHTA-IINH
MPOEKTa O MPAKTHUYECKOM HC-
MOJIb30BaHUH PACTECHUHN
cemerictBa OIHOOONBHEIE, O
3HAYEHUH 37aKOB JIJIS JKMBBIX
OpraHU3MOB

Pabota c rep-6apHbim
MaTe-puasoM

’KuBoTHBIE — TOTPEOUTETN OPTraHUYECKOTO BEILIECTBA

O6mas xapakrepu-
CTHKa MOJAapCTBA

Cpena oOutanwusi, BHEIII-
Hee cTpoeHue. CTtpoe-Hue
[Ipocreiimmue. W JKU3HENEATETb-HOCTh
JlaGopatopHast paboTa | CapKOAOBBIX Ha IPUMEpE
7. aMEOBI-TIPO-TeS.
«Ctpoenue u Pasznoo6pasue cap-
IepeABU-KECHUE koJ0BbIX Cpena
nH(DY30pUU-TY- o0uTaHUsl, CTPOC-HUE U

Hatp oburyro
XapaKTe-PUCTUKY
[Ipocreii-mumM, Ha
npumepe Tu-ma
CapkoioKryTH-
koBble. Ha npumepe
IBIJICHBI 3€JICHON
I10KAa3aTh

1

BrisiBnsTE XapakTepHbie
MIPU3HAKH MOLIAPCTBA
[Ipocreitmme, nnm Ox-
HOKJIETOYHBIE, THUIIA
CapkoaoBbie 1
KT'yTUKOHOCLbIL. Pacrio3HaBath
MpeACTaBUTENEH Kiac-ca
Capkoi0BbI€E Ha MUKpOIpena-

Mukpockon

U pOBOI,
MUKpOTperna-paThl
(ame0a, oBrIICHA
3eneHasi, UHpy3zopus
Tydenbka)




benbku»

8. «CpaBHHTETBHAS
XapaKTepUCTHKA
OJTHOKJICTOYHBIX
OpPTaHU3MOBY

nepeaBUKEHNE Ha
IIPUMEPE IBIIIEHBI 3€I1E-
HOM. XapakTep MUTaHus,
€ro 3aBUCUMOCTb OT
yCcoBuUM cpenbl. Jlpixa-
HUE, BBIJICJIEHUE U pa3-
MHOkeHue. CoueTaHue
IIPU3HAKOB )KUBOTHOTO U
pacTeHHUs y SBIIICHbI
3enénoil. PasnoobOpaszue
KT'YTUKOHOCIIEB

B3aMMOCBS3b CTPOE-
HUA U XapakTepa
MU-TaHUS OT
YCIOBUU
OKpYKaroleu
cpenbl

parax, puCyHKax,
¢dotorpadusx.YcranaBnuBarh
B3aUMOCBSI3b CTPOE-HUS U
(GbyHKIMN OpraHu3Ma Ha pu-
Mepe amEOBI-TIpoTes.
OO0CHOBBIBATH POJIb
MPOCTEUIINX B
9KOCHUCTEMAX Y MEHHE paboTaTh ¢
1abopaTOpHBIM 000PYI0BAHUEM,
YBEJIIMYUTEIIEHBIMU IIPUOOPAMH.

Tun Kumeuno-
nojocTtHele. CTpoeHue
" KH3HE-
JIeSITEILHOCTh

OO6m1ue uepThl CTpoe-
Hus. ['uapa — onuHou-
HbIi osut. Cpena oOu-
TaHUsl, BHEIIHEE U BHY-
TPEHHEE CTPOEHHUE.
Oco0eHHOCTH KU3HEEe-
ATEIBHOCTH, YPOBEHb
OpraHu3aliy B CpaBHe-
HUU C IPOCTEUIINMU

N3yuuts cTpoeHue
u
JKU3HEAEITEIBHOCTD
KHMILIEYHOIIOJIOCTHBI
X Ha IIpuMepe
TUJIPBI, BBLIEIUTD
OCHOBHBIE YEPTHI
YCIIOKHEHUS
OpraHu3anuy 1o
CPaBHEHHIO C MPO-

OnuceIiBaTh OCHOBHBIC NMPU3HAKU
MO/IIapCTBA

Mmuoroxkiierounbie. Ha3zpiBaTh
MpeCTaBUTENIEH TUITIA KU-
IIIEYHOTIOJIOCTHBIX. BoIzienars
0011I1e YePTHI CTPOSHUS.
OOBSCHATH Ha IPUMEPE HATTUUHE
Jy-4€BOM CUMMETPUU Y
KHUIIIEYHOIIO-JIOCTHBIX.
XapakTepu3oBaTh IPU3HAKH

Mukpockon
uudpoBoi,
MUKpPOIpEera-paThl.
(BHY-TpeHHee
CTPOEHHE TU/IPHI)

CTEHIINMU. OoJee CIIOKHON OpraHU3aliy B
CPaBHEHUU C IIPOCTEUILIUMHU
Tun Konpyatsie ye- Mecrta oburanus, ctpoe- | M3yuuth Pacno3naBate npeacrasuteneit | Mukpockon
PBHU. HUE U KU3HEJEATEIIb- 0COOEHHOCTH KJIac-Cca Ha PUCYHKaX, 1 poBOI,

HOCTBH CUCTEM
BHYTPEHHHUX OP-TaHOB.
YpoBHM OpraHu-3anuu
OpraHOB YYyBCTB
CBOOOTHOKUBYIIIUX
KOJIbYATBIX YepBEH U ma-
Pa3UTHUECKUX KPYTIIBIX
4epBei

YCIIOKHEHHS B
CTPOEHUU KOJIbya-
TBHIX YepBel Kak 0o-
aee
BBICOKOOPTaHN30-
BaHHOH TPYIIBI 10
CPaBHEHHUIO C
TUIOCKU-MHU U

(dhoTorpadusx.XapakTepu3oBaTh
YepThI YCIIOKHE-HUSI CTPOCHHUS
CUCTEM BHYTPECHHHX
opranoB.®opMyIUpPOBAThH BBIBO/T
00 ypoBHE CTPOCHHSI OpPTraHOB
YYBCTB

nmabopaTop-Hoe
o0opyno-BaHue. DeK-
TPOHHBIE TA0-JIUIIHI




JlaGopaTtopHnas padora 9.

KpYTJIBIMU Yep-

«BHemnee ctpoenue BSIMU.
JI0’KJIEBOTO YEpPBs, €ro
nepeBUKEHUE, pa3pa-
KUMOCTB.
Jlaboparopuas pabota 10
(M0 yCMOTPEHUIO y4u-
TEJs)
«BHyTpeHnHee cTrpoeHue
JIOKJIEBOTO YEPBSI».
9 Tun Mousumrocku Cpena oburtanus, BHEII- N3yunts Paznuuate u onpenensars aABy- Hudposoii
Hee CTPOCHHUE Ha pUMe- | 0COOEHHOCTHU CTBOpYAThIX MOJUTIOCKOB Ha MHUKPOCKOII,
pe 6e33y0ku. CTpoeHHe U | CTPOCHHUS Kilacca pucyH-kax, pororpadusx, nabopaTop-HOe
(GYHKIUM CUCTEM BHY- JIBycTBOpUaThie HaTypaJIbHbIX 000opyI0-BaHHE.
TpeHHUX opratoB. Oco- MOJI-JIFOCKH 00bekTax.O0BACHATH Brnax-Hbie npenapa-
OEHHOCTH Pa3MHOXKECHUS B3aUMOCBS3b 00pa3a KU3HU U ThI, KOJUIEKIIUH
u pa3surtus. Posb B ipu- 0COOCHHOCTEH CTPOCHUS PAKOBHH MOJUIFOCKOB.
poJie ¥ 3HaYeHUE I JIByCTBOPYATHIX DNEeKTpPOHHBIE
4eJI0BEKA. MOJUIFOCKOB. XapaKTepU30BaTh TaOJIUIIBI
JlaGopaTtopHnast pabora 11. YepTHl TPUCTIOCOO-JICHHOCTH
«BnemHee cTpoeHue pa- MOJUTIOCKOB K Cpejie 00U-TaHus.
KOBHH MPECHOBOHBIX U ®opMyIHpOBaTH BBIBOJ O POJIU
MOPCKHX MOJUIFOCKOB) JIBY-CTBOPYATHIX MOJUTFOCKOB B
BOJTHBIX
9KOCUCTEMAX, B )KU3HU
YEJI0BEKa. Y CTaHABIIMBATh
CXOZCTBO U pa3jInyusl B
CTPOEHUH PaKOBUH
MoJuTockoB.CobmoaaTh
npaBmia paboThl B KaOU-HETE,
oOpareHus ¢ 1abopaTOPHBIM
o0opyoBaHuEM
10 | Tun YnenucroHorue. | OOmias XxapakTepucTu-Ka, | BBISIBUTH OCHOBHBIE BbIABIIATH XapaKTepHbIE ["epOapHbIii MaTepua




Knacc Hacekomsle 0COOEHHOCTH BHEILI-HETO | XapaKTepHBbIE MIPU3HAKH HACEKOMBIX, — CTpOEHHUE Ha-
cTpoenusi. PasHo-o0pasue | mpusHa-Ku OINMCHIBATh UX IIPU BbI- CEKOMOT0, THIIbI
POTOBBIX Opra-HOB. HAaCEKOMBIX. MIOJIHEHUH J1abOpaTOpHOH pa3BUTHSL.
Crpoenue u GpyHKIUU N3y4unuTth TUIIBI paboThl. Y cTaHABIMBATh
CHCTEM BHY-TPEHHMX pasBU-TUSA B3aUMOCBS3b BHY-TPEHHETO
opraHoB. Pa3-MHOKe€HUE. | HacEKOMBIX CTPOEHMS U ITPOLIECCOB
Pa3Butue ¢ HEMONHBIM AKU3HEEATEIIbHOCTU
npeBpaiieHueM. I'pynbl HacekombIx.HaOmronars,
HaceKoMbIx. PazButue ¢ (bukcupoBaTh pe3ynbTa-Thl
IIOJIHBIM NIPEBPALLEHU-EM. Ha0JIt0/IeHUH, J1e1aTh
I'pynnsl HacekoMmbIX. Ponb BbIBOIbI. COOIMI01aTh MpaBuiIa
KaKIOW CTaJiuU pa3BUTHUS paboThI B KaOu-HETE,
HACEKOMBIX oOpareHus ¢ 1ab0paTOPHBIM
JlabopaTtopHast pabota 12. 000pyTI0BaHUEM.
«BuemHee cTpoeHue XapakTepu30BaTh TUIIBI
HACEKOMOI'0» pa3BUTHS HAa-CEKOMBIX.
OOBACHATH NPUHLIUIIBI
KJ1accupuKa-1uu
HACEeKOMBIX. Y CTaHaBJIMBATh
CUCTEMAaTUYECKYIO
MIPUHAJIE)KHOCTD
HACeKOMBIX.BBISBIIATH paznnuus
B Pa3BUTUHU HA-CEKOMBIX C
MIOJIHBIM 1 HETOJIHBIM
IPEBPALIEHUEM
11 |. OcoOenHoctu BHeniHero | M3yuursb XapakTepr3oBaTh 0COOCHHOCTH | BriaskHble npenapatsl
Tun Xopnossle. CTPOEHHUSI, CBSI3aHHBIE C 0COOEHHOCTH BHEIIIHEr0 CTPOEHUsI phIO B «Pp10BI». Mo-1e1mp —
[To3BOHOUHBIE oOuTaHuEM B BHEITHETO CBSI3M CO Cpeioi OOMTaHMUSI. CKe-JIET PbIObI
xuBoTHbIE. Hanknacc | Bome.CtpoeHue u CTpOEHMUS, OcBauBath NpuEMBI pabOTHI C

PrIOEL

(GYHKIIMN KOHEYHOCTEH.
Opranbl 00KOBOH JTUHHH,
OpTraHbl CIyXa,
paBHOBecus. OnopHoO-

CBSI3aHHBIE C OOMTA-
HUEM B BOJIE

OIpe-ZIeNnTeNneM
KHUBOTHBIX. BEIIBIIATE 4epThI
MPUCTIOCOOJIEHHO-CTH
BHYTPEHHETO CTPOEHUS PBIO K




JIBUTATENIbHAS CUCTEMA.
Ckerner Henap-HbIX U
MapHBIX IJIABHU-KOB.
CKeIeT TOJIOBEI, CKEJICT
*kabp. OcobeH-HOCTH
cTpoeHus U GpyHK-1ui
CHCTEM BHYTPEHHUX
opranoB. YepTsl Oosee
BBICOKOTO YPOBHSI Opra-
HU3aLUU PbIO 110 CpaB-
HCHHIO C JIAHIICTHUKOM.
JlaGopaTtopHnast pabora
«BHueurHee crpoeHue u
0COOEHHOCTH TepeBU-
»keHus puiob JI/p 13.
«BHyTpenHee cTrpoeHue
PBIOBI

oOurtauuto B Boae. Habmronate u
OIHCHIBAThH BHEIIIHEE CTPOCHHE U
0COOCHHOCTH MepeABU-KEHUS
pBIO B XOI€ BBITIOJTHEHUS JIa-
6opaTopHoii paboTer.Cobmro1aTh
TIpaBWJIa TIOBEICHUS B KaOWHETE,
oOparieHus ¢ 1adbopaTop-HbIM
000pyIOBaHUEM.
YcTaHaBnuBaTh B3aUMOCBSI3b
CTpOE-HHSI OT/ACTBHBIX YacTe
cKeseTa pol0 v UX QyHKITHA.
BEISBISATE XapakTepHBIE YEPThI
CTPOCHHS CUCTEM BHYTPEHHUX
opra-HoB.CpaBHUBAaTh
O0COOCHHOCTH CTPOCHHUS U
(yHKIIUH BHYTPCHHUX OPTaHOB
PBIO U TAaHIIETHHKA.
XapakTepru30BaTh YEPThI
YCIIOKHE-HUSI OPraHU3aIiH PhIO

12 | . XapakTepHBIE YEePTHI N3yunth 4epThl VYcraHaBnMBaTh B3aMMOCBS3b Bitaxxnble npenapatsl
Kiacc 3eMHOBOJIHBIE | CTPOEHMS CUCTEM BHY- CTpOE-HHUSI CUCTEM CTpO€-HHS OpPraHOB U CUCTEM «3€MHOBO/I-HBIE)
TPEHHHUX OPraHOB 3€M- BHYTpPEH-HHUX OpraHoB ¢ UX QYHKIUAMHU U
HOBOJIHBIX TI0 CpaBHe- OpraHoB 36MHO- cpenoit oouranus.CpaBHUBATb,
HUIO C KOCTHBIMU pbIOa- BOJIHBIX I10 CpaBHe- 00001aTh HHPOPMA-1IHIO O
MU. CXOICTBO CTPOEHUS HUIO C KOCTHBIMH CTPOEHUH BHYTPEHHUX Opra-HOB
BHYTPEHHHUX OPTraHOB pbIGamMu am¢ubmii u psIO, enaTh BBHIBO-
36MHOBOJIHBIX U PBIO 1b1.0npenensaTs 4epTsl Ooee
BBICOKOM OpraHU3alu
36MHOBO/JHBIX 110 CPAB-HEHUIO C
priOamMu
13 CxoncTBO M pa3nnuus N3y4uTthb 4epTsl VYcTaHaBnMBaTh B3aUMOCBSI3b Brnaxxnsle npenapartsl

Knacc
MIPECMBIKAOIIHNECS. .

CTPOEHHUSI CUCTEM BHY-
TPEHHUX OPraHoB IIpe-

CTpOE-HUS CUCTEM
BHYTPEH-HUX

CTpO€-HUS BHYTPEHHUX OPIaHOB
Y CUCTEM OPraHOB PENTWINN, UX

«IIpecMmbI-karomuecs»




CMBIKAIOIIUXCS U 3€MHO-
BOJHBIX. UepTsl Ipu-
CIOCOOJIEHHOCTH

OpraHOB MPECMBI-
KaIOIIUXCs 110 CPaB-
HEHHIO C

GyHKIHA B cpeib
oOuTaHus. BEISBISITH 4epThI
0oJiee BBICOKOW Op-TaHHU3aIuU

IIPECMBIKAIOIINXCS K 36MHOBO/IHBIMH. MIPECMBIKAIOIIUXCSA 110
JKU3HU Ha cyue. Pa3- CPaBHEHHIO C
MHOXECHHUE U pPa3BUTHUE. 36MHOBO/IHBIMU. XapaKTepU30BaT
3aBUCUMOCTb TOA0BOTO b IIPOLIECCHI pas-
JKU3HEHHOT'O IIUKJIA OT MHOXEHUS U Pa3BUTHSL
TeMIEepaTypHbIX YCJIO-BUH JIETEHBIIICH Y
IIPECMBIKAIOIIMNXCS.
Hcnonb3oBars
WH(POPMAIIMOHHBIE PECYPCHI IS
MIOATOTOBKH IIPE3EHTa-1IUH
MIPOEKTa O F'OJ0BOM KU3HEHHOM
LUKJIe penTuiIni, 3a00te o
IIOTOMCTBE
14 Bzaumocss3b BHELIHETO N3yunts XapaxTepuzoBatb ocodeHHoctu | Yyueno [Itu-pl,
Kitace Iltnng!. CTPOEHHS U MPUCTIOCO0- B3aUMOCBSI3b BHEIIIHETO CTPOEHUS NTUIl B [lepbs nTuLbl, MU-

JIEHHOCTH INTHII K MTOJIETY.
Tunsl nepbeB U ux QyHK-
uu. YepTel cxoacTBa U
pa3nu4usi MOKPOBOB MTHUI]
U PENTHIHMN.
JlaGopaTtopHast padora 14.
«BHemHee cTpoeHue
ntuibl. CTpoeHHe mne-
preB» M3meHeHus
CTPOEHHS CKeJleTa NTHIL B
CBSI3H C
MIPUCTIOCOOICHHOCTHIO K
nonéry. OcobeHHoCTH
CTPOEHHS MYCKYJIaTyphl U
e€ ¢ynkuun. [TpuanHe

BHEIITHETO CTPOCHUS
u
MPHUCTIOCOOTEHHOCT
W NTHUI K TIONIETY

CBSI3U C UX
MIPUCIIOCOOJIEHHOCTHIO K
on€Ty.OOBACHATh CTPOCHUE U
(yHKIIMH Ie-pheBOr0 MOKPOBa
TeNa MTHUIl. Y CTAHaBIUBATh
YepTHI CXOJICTBA U PA3ITUIHUS
TTOKPOBOB MTHII U PENTU-
nuid.I3y4aTh ¥ ONUCHIBATH
0COOEHHOCTH BHEIIHETO
CTPOCHUSI ITUI B XOJI€ BHI-
MIOJTHEHUS 1a00paTOpHOi
pabotel.CoburoiaTh npaBuiia
paboThl B KaOu-HeTe,
oOpaiiieHus ¢ 1abopaTOpHBIM
o0opyoBaHEM

Kpolipenapa-Tbl
«IIepps nTuL), CKENET
roiyos.




cpacTaHus OTJIETbHBIX
KOCTEH CKeJIeTa IITHII.

«CTpoeHue ckenera Mnru-
1BI»

JlaGopaTtopHnas pabora 15.

15

Kiacce
MiexonuTaroIue.

Oco0OeHHOCTH CTPOEHUS
OIIOPHO-ABUTaTEIbHON
CUCTEMBI. Y POBEHb Opra-
HU3aLUU HEPBHOU CH-
CTEMBI 10 CPABHEHMIO C
JPYTMMH [T03BOHOYHBI-
MU. XapaKTEepHbIEC YEPTHI
CTPOEHUS MUILEBAPU-
TEJIbHON CUCTEMBI KO-
IIBITHBIX U I'PHI3YHOB.
VYcnoxHEHUe CTPOEHUS U
(byHKUUI BHYTPEHHHUX
OpTraHoB.

«CTpoeHue ckenera
MJIEKOITMTAOLIIX »

JlaboparopHas pabdota 16.

N3yuuts ckener u
BHYTpPEHHEE
CTPOCHHE
MJIEKOIIUTAOIINX

OnucelBaTh XapaKTepHbIE
O0COOCHHO-CTH CTPOCHUS U
(GbyHKUIMH Omop-HO-
JIBUTATEIILHOU CUCTEMBI,
WCTOJb-3Y$s IPUMEPHI KUBOTHBIX
Pa3HbIX cpell
oburtanus.IIpoBoauts
HaOIr0IeHUs U (PUKCUPO-BATh UX
pe3yabTATHI B XOZE BBITOJIHE-
HUs 1a00paTOPHOA

paboThl. XapaKkTepu30BaTh
0COOCHHOCTH CTPOCHHUS CUCTEM
BHYTPEHHHX Opra-HOB
MJIEKOITUTAIOIIUX IO CPAaBHEHUIO
c

penTUINSIMUA. APTYMEHTHPOBATh
BBIBO/IBI O TIPO-TPECCUBHOM
Pa3BUTHH MIIEKOITUTAIO-
uux.Co0o1aTh nmpaBuia
paboThI B KaOu-HeTe,
oOpaiiieHus ¢ 1abopaTOpHBIM
o0opynoBaHueM

Bitaxxnble npenaparsl
«Kponuk», ckener
MJIE-KOIIUTAIOLIET O

Bakrepuu, rpubbI — pa3pymuTe I OPraHMYEeCKOTo BeMecTBa. JInmaiHuKu

16 | Crpoenue u

\ baktepun: ctpoenue u

\ XapakTepru3oBaTh

|2

] OnuceIBaTh pa3HOOOpa3HBIC

] PaccmaTpuBa-Hue




KU3HCACATCIBHOCTD

)KI/I3HCI[e$ITeJ'IBHOCTI>.BaKT

0COOEHHOCTH

(hopmbI GaKkTepraTbHBIX KIETOK

OakTepuil Ha TOTOBBIX

Oaktepuii. 3HaYeHUE | epUU — MPUMUTHUB- CTpOE-HHUS Ha PUCYHKE MHUKpOIIpena-parax ¢
OakTepuii B IpUpOAE | HbIE OHOKJIETOUHBIE Op- | OaKTepuil. yueOHuKa.PaznuuaTh NOHATHA: UC-T10JIb30BaHUEM
U KM3HU YE€JI0BEKa ranu3mel. CTpoeHue Gax- «@BTOTPO(DBI», «TeTePOTPOPBI», | MHUKPOCKOIIA.

Tepuil. PasmHoxeHue. «IIPOKAPHOTBI», «3yKapUOTHI».

OaxkTepuil JeseHneM XapakTepu30BaTh MPOLIECCHI

KJIETKH HazaBoe. bakre- KHU3HE-JeSITeIbHOCTH OaKTEpUH

pHUM KakK camasi IpeBHSA Kak npoka-puoT.CpaBHUBATh U

rpymnna OpraHu3MoB. OLIEHUBATh POJIb OaKTe-pHii-

IIpoueccsl xu3Heaes- aBTOTpO(OB U GaKkTepUii-reTepo-

TEJIbHOCTU OAKTEpUH. Tpo¢oB B pupoeyY MeHue

[Tonstue 06 aBTOTpOdax paboTaTh ¢ 1a00pPaTOPHBIM

U rereporpodax, npoxa- 00opyI0BaHUEM,

pUOTax M dyKapuoTax YBEJIMYUTEIbHBIMU IPUOOPAMH.

17 | I'puGs1. OOmas Msoroo0pa3ue u 3Haue- | XapakTepu30BaTh [onpa3znenars MIIAIOYHbIE ['oToBUTE MU-
XapaKTEPUCTHKA. Hue rpudoB. CTpoeHue CTPOCHHE rpuOBbl Ha TUIACTUHYATHIE U Kponpenapar
Msoroo0pasue HUISTIOYHBIX TPUOOB. HUISTIOYHbBIX TpyOuarbie.ONUCHIBaTh KYJIBTYpBbI
rpuoB. [1necueBble TpuObI, UX rpu0oB. CTpOEHHE MJIECHEBBIX TPHUOOB 1O | posxxkeit. U3yuaTs

UCIIONIb30Ba-HUE B
3/IpaBOOXPaHECHUHN
(aHTHOMOTHK TTCHUIIHII-
nuH). OTHOKJIETOYHBIE
rpubs1 — apoxoku. Ux
WCIIOJIb30BaHUE B XJIe-
OoleYeHn: U MUBOBape-
Hun. Cren00HbIE U SII0-
BUTHIe TpulkL. [IpaBuiia
cbopa u ynotpedieHust
rpu6oB B numty. [Tapa3u-
Tudeckue rpudsl. Poib
rpuOOB B MPUPOJIE U
JKU3HU YeJIOBEKa

pucyHKy yueOHuka.OObsICHATh
TEPMHHBI «AHTUOHOTUK)» H
«MeHUIWIUTMHY. Pacrio3HaBath
ChETOOHBIE U SITIOBU-THIE TPUOBI
Ha Ta0IHIaxX ¥ PUCYHKAX
ydeOHHKA. Y 4acTBOBaTh B
COBMECTHOM 00CYXJe-HUU
MpaBuil cOopa M UCTIOJIb30BaHUS
rpu6oB.O0BSICHATH 3HAUCHUE
rpuOOB TSI Ye-JT0BEeKa U JJIS
MIPUPOJIBI

IUICCHEBBIEC TPUOBI MO
MHKPOCKO-TIOM TIPH
Ma-JIOM YBEIH-YCHUU
Ha TO-TOBBIX
n\MUKporpemna-
paTax.OJIeKTpOH-HbIE
TaOJIUIIBI U IUTAKATHL.




BBenenue — 2 y
P.1. HacnencTBeHHOCTB, cpena 1 00pa3 )KU3HU — (PaKTOPBI 310pOBbI — 6 U

P.2. [lemocTHOCTD OpraHu3Ma 4eJoBeKa — OCHOBA €T0 KU3HEJAEATEIIbHOCTH — 7 Y.

TemaTtuueckoe IUIAaHUPOBAHUC B 8 KJ1acce

P.3. OnopHo-nBuratenpHas cucrema. PU3n4ecKoe 310poBbe — 7 .

P. 4. Cucrems! xxu3neobecneueHus. DopMUpOBaHKE KYJIbTYPhI 310POBbs — 28 4
P.5. PenponykTuBHas cucrema u 3J0pOBbE — 3 U.
P.6. Cuctemsbl perymsiiuu >Ku3He e TeIbHOCTH — 7 4.
P.7. Css3b opranusma c okpyxatomiei cpenoit. CeHCopHbIe cUCTeMbI — 6 d.
O060611eHME — 1 4.

Ne | Tema Copnepxanue IleneBas ycrtanoBka | Konmnu | OcHoBHBIE BUJIBI AesiTenibHOCTH | Mcnonb3oBanue

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

1 YacoOB | pOYHOM 3aHSATHH

PacTeHus — mpou3BOUTENN OPraHMUECKOTO BEIIeCTBa

1 | Knerka— CrpoeHue opranuzma W3yuuts cTpoenue, | 1 Ha3biBaTh OCHOBHBIE YacTH Muxkpockon
CTPYKTypHast YeNoBeKa: KJIETKH, TKa-HH, XUMHYECKHH COCTaB KJeTKd. OnuChIBaTh (PYHKITUH U pOBOIA,
eMHUIA OpraHbl, CHCTEMBbI OPTaHOB. KJIETKH TakK ke Ipo- opranouJ1oB. OOBSACHATD MHUKpOIIpemna-paTsl,
opraHusma Mertoabl n3yde-Hus KUBBIX 11eCChI TOHATHE «PEPMEHTY. nmabo-paTopHOE

OpPraHU3MOB: Ha0JIIOICHHUE,
u3Mepe-HHe, IKCIIEPHUMEHT.
JlaGopatopHas pabota 1
«/lelicTBue pepmenTa
KaTaJla3bl Ha TIEPOKCU/T
BOJIOPO»

KHN3HCOACATCIIb-
HOCTH

Pa3znnuats npouecc pocta u
nporiecc pa3Butus. OnuceIBaTh
IIPOLIECC NEICHUS KIETKH.
BoinonHATe 1abopaTopHBIN
OTIBIT, Ha-0IIOIATh
MIPOUCXOJISIINE SBJICHUS,
(bUKCHpPOBATH PE3YNIbTATHI
HaOJII0Ie-HUs, TeNIaTh
BbIBO/IBL. COOMIOIATh MpaBMiIa
paboThl B kKabu-HeTe,
oOparieHus ¢ 1a00paTOPHBIM

obopynoBa-HUE




o0opynoBaHUEM

KomnoHeHTHI
Oopranu3mMa
JeJI0BEKa.

CrpoeHue opranusma
YeroBeKa: KIETKH, TKa-HH,
OpraHbl, CUCTCMbI OpPTaHOB.
Metobl u3y4de-HUsI JKUBBIX
OpPraHU3MOB: HAOJIOJCHHE,
u3Mepe-Hue, IKCIIEPHUMEHT.
Jlaboparopnas pabota 2.
«KIeTku u TKaHu 1o
MHUKPOCKOTIOM»

O0600muUTH U
YIIyOUTh 3HAHUS
yUaImxcs 0 pa3HbIX
BUJIaX W TU-TIOB
TKaHEW 4eIOBEKa

Ornpenenarb MOHATUS: «TKaHbY,
«CH-HAIC,
«Heuporiusa».Ha3piBaTh TUIIBI U
BU/IbI TKaHEW MI0-3BOHOYHBIX
KUBOTHBIX.Pa3znuyars pazHbie
BUJIbI U TUIIBI TKa-HEH.
OnuceiBaTh 0COOCHHOCTH TKa-
Hel pa3HbIX THoB. CoO01aTh
npaBuia oOpameHus ¢
MUKpockonoM.CpaBHUBATh
WJLTIOCTPAIUH B YUeOHHU-KeE C
HaTypaJbHBIMU

o0bexkTamMu. BBITOIHTE
Ha0JII0/IEHUE C TIOMOIIBIO
MHUKPOCKOIIA, ONTUCHIBATh
pe3ynbratel. CoOmoaath
npaBuia paboThl B KaOU-HETE,
oOparteHus ¢ 1ab0paTOPHBIM
000pyI0BaHNEM

Muxkpockon
nuudpoBoi,
MHUKpOIIpena-parhbl
TKaHen

Ooiee cTpoeHue
ckenera. OceBoit
CKeJeT

Crtpoenue, cocTas
U COeHEe-HUe
kocrei. Jlabo-
paropHas paboTta 3.
«CTpoeHue KocT-
HOW TKaHW»
Jlabopartopnast pa-
6ota 4. «CoctaB
KOCTEI»

Ornopa u IBUKEHUE.
OnopHo-BUTraTeNbHas
cucreMa. MeTozbl u3yde-Hus
JKUBBIX OPTaHU3MOB:
HaOII0/IeHUE, U3Mepe-HHue,
skcnepuMeHT. Ckener
TOJIOBBI U TYJIO-BHUIIIA.
Ckener KOHE4YHO-
creil.CTpoeHue ckenera nos-
COB KOHEYHOCTEW, BepX-HEMN
Y HJKHEN KOHEYHO-CTEH.
Ckener
KoHeuHocTeCTpoeHne

N3yuuts cTpoeHue,
COCTaB U TUIIBI
COECIM-HEHUS
kocrer. M3yunts
CTPOCHHUE U
0COOEHHOCTH
CKEJIETA IOJIOBBI U
TYJIOBHILA

a3bpIBaTh YaCTH CKEJICTa.
OnuceiBath GyHKINN
ckenera.OnuchIBaTh CTPOCHUE
TpyOUaThIX KO-CTEW U CTPOCHHE
cycraBa.PackpbIBaTh 3HaU€HHE
HaJIKOCTHHIIBI, XPSIIIa,
CyCTaBHOH CYMKH, TyO4aToro
BEIIIeCTBa, KOCTHOMO3TOBOM
IIOJIO-CTH, KEITOI0 KOCTHOTO
Mo3ra. OOBSICHATE 3HAUYEHUE
COCTaBHBIX KOMIIOHEHTOB
KOCTHOM TKaH!.BEBITTOITHATE
71a00paTOpHBIE ONBITHI,

Pabota ¢ my-nsxom
«CKe-JIeT ueoBe-
Ka» DJNEeKTPOHHbBIE
TaOJIMIBI U IIAKATEI




CKeJleTa Mos-COB
KOHEUYHOCTEM, BEpX-HEH U
HUKHEN KoHeuHo-cTe. JI.P.
5. «MccnenoBanue CTpoeHUs
IUIEYEBOI0 M0sCa»

(uxcupoBath. OMUCHIBATH C
MTOMOIIIBIO UILTIOCTPA-1IUU B
y4eOHHUKE CTpOEHHUE
yepena.Ha3piBaTh oTIEIIB]
MO3BOHOYHUKA U YaCTU
o3BOHKA.PackpriBaTh 3HaUCHUE
yactell mo-3BoHKa. OOBACHATH
CBSI3b MEXKIY CTPOCHUEM H
(GYHKIHMSIMU TT03BOHOYHHKA,
rpya-

HOM Ki1eTkH. Ha3eIBaTh yacTu
CBOOOIHBIX KOHEY-HOCTEH U
IOSICOB

KoHeyHocTer. ONnuceIBaTh ¢
TTOMOIIIbIO WJUTIOCTPA-IIUN B
y4eOHUKE CTPOCHHUE CKeIeTa
KOHEUHOCTeH. PackpbIBaTh
MIPUYUHY Pa3IUIUs B CTPOSHUHU
Mosica HI>KHUX KOHEYHO-CTEH y
MY>KYUH ¥ KESHIIWH. BRISABIIATH
OCOOCHHOCTH CTPOCHHUS CKeleTa
KOHEUHOCTEH B X0 Ha0JII0-
JICHUS] HATYpaJIbHBIX OOHEKTOB

MpulmeyHas
cuctema. CtpoeHue

1 QYHKIIUY MBIIIII.
Pabora MbImiig

Ornopa u IBUKEHHE.
OnopHo-nBUTaTENbHAS
cucreMa. MeTosibl u3ydeHus
JKUBBIX OPTaHU3MOB:
HaOJII0/IeHUE, U3MEpPEHNUE,

PackpbITh CBA3B
GYHKIIUY U
CTPOEHHSI, & TAKKE
pas3Iuyui Mexay
IIAJIKUMU U

PackpebiBaTh cBsI3b QyHKLINU U
CTpO€-HUs Ha IIpUMepe
pazInuuil Mexay TIIaJKUMHU U
CKEJIETHBIMU MBIIIILIAMY,
MHUMHMYECKUMU U KEBATEITbHBIMU

Mukpockon

U poOBO,
MUKpOTpena-paTsl
MBIILIEY-HOM TKaHHU.
DJIEKTPOHHBIE

JKCIepUMeEHT. [IpakThueckast | CKEJIIETHBIMU MbIaMu. OnuceIBaTh ¢ tabmupl. LHudposas
pabora: «3yueHue MBIIIIA-MH ITOMOIIBIO MILTIOCTPA-IAN B nabopaTopusi 1o
PacCII0JIOKe-HUS MBILIIL YeJI0BeKa. yueOHUKE CTPOCHUE CKeNeTHON | (U3MOI0-TUH (JIaTUUK
TOJIOBBI» MBIIIIIBL. cCHIIOMED)

Crpoenue TpaHcnopT BeECTB. N3yunts OnpenensTb NOHATHS: Mukpockon




CEeplIEYHO-
COCYIHMCTOM
CUCTEMBI

Buytpennsisa cpena op-
ranydsma, 3Ha4ceHHe €
nocrosiucTBa. KpoBeHocHas
U uMpaTryecKas CUCTEMEI.
Kpossb. JIumdpa. Metoap
U3YYCHUS KUBBIX
OpraHU3MOB: Ha-0JI0/ICHNE,
U3MEpEHUE, IKCIICPUMEHT.
JlaGopaTtopHas pabora 6.
«CpaBHEHHE KPOBH UY€JIOBEKA
C KPOBBIO JIATYIIKH)»

BHYTPEHHIOIO Cpeay
Oopranusma
YyeJnoBeKa, eé
CTPOEHHUE, COCTAB U

GyHKIHH.

«TOMEOCTa3y», «popMeHHbIE
AJIEMEHTHI KPOBUY, «IUIA3May,
«aHTUTEHY, «AHTUTEIION.
OOBSCHATDH CBS3b MEKTY
TKaHEBOM JKMJIKOCTBIO, JINM (O
U IIJIa3MOM KPOBU B OpraHu3Me.
OnuceiBath QyHKINN
kpoBu.Ha3piBaTh pyHKINN
SPUTPOLIUTOB, TPOMOOIIUTOB,
neikouuToB. ONMUChIBAaTH BKIIAT
PYCCKOM HayKH B pa3BUTHE
MeUIMHBL ONIHCHIBATH C
MTOMOIIIBIO WILTIOCTPa-LUN B
y4eOHHUKe Tpoliecc CBEPTHIBA-
HUS KPOBH U (paromuros.
BeImonHATE 1abopaTopHbIC
Ha0JII0-JICHUS C TIOMOIIBIO
MHUKpOCKOIIa, (PUKCUPOBATh
pe3yabTaThl HAOI0Ie-HUl,
nenath BeIBOABL. CoOJII01aTh
npaBuia paboThl B KaOU-HETe,
oOpaiiieHus ¢ 1a60paTOpHBIM
000pyoBaHHEM

Muxkpockor
U poBOIA,
MUKpOTpena-paTsl

JIBrKeHNE KpOBH
10 COCy/1aM.

TpancnopT BemecTs.
KpoBenocHas u numda-
THYECKas cucteMbl. Kpo-
BSIHOE JaBJICHHE U ITYJIbC.
MeToap! H3y4eHHUs )KUBBIX
OpPraHu3MOB: Ha0JIOICHHUE,
U3MEpEHUE, IKCIICPUMEHT.
[IpakTuueckas pabora
2.«Onpenenenune YCC,
CKOpPOCTH KPOBOTOKAY,

N3yunTh NpU4MHBI
JBUKEHUS KPOBH 110
COCyAaM.

OnuceIBaTh C IIOMOIIBIO
WITIOCTpa-IIMK B ydeOHUKE
CTPOEHHE CepALa U MPOLECC
CEpAECYHBIX

cokpaieHnii. CpaBHUBaTh BUJIbI
KPOBEHOCHBIX CO-CYZI0B MEXIY
co00i1.OnuchIBaTh CTPOCHUE
KpPYroB KpPOBO-0OpaIeHusl.
[TonnMmare paznuune B
HCII0JIb30BAa-HUU

Hudposas
nabopaTopus 1o

¢bu3nono-ruu (AaTIYnK

4CC)




3. «MccnenoBanue pe-
(IIeKTOPHOTO IPUTOKA KPOBH
K MBIIIIAM, BKIIOYHBIITHIMCS
B paboTy»

JI/p 7. «Onpeneneuue
MHUHYTHOTO 00b&Ma
KpOBOOOpaIieHus
KOCBEHHBIM METOJIOM B
IIOKOE U 1ociie (PU3NIECKON
Harpy3km» M3mepenue
apTepHaIbHOTO JaBICHUS.
Ornpenenenue
CHCTOJIMYECKOTO U
MHUHYTHOTO 00BEMOB KPOBHU
pPacUYeTHBIM METO/IOM

IIPWJIAraTeIbHOrO «apTepualb-
HBI» NPUMEHUTENBHO K BUIY
KpPOBH U K COCyJaM

Peryisanus
KpOBOOOpaIeHUs
[Ipenynpexnenue
3a0oseBaHui

cepAla ¥ COCyIOB.

Kpoenocnas u numda-
TUYECKasi cucTeMbl. Bpen
TabakoKypeHus. MeToabl
M3YYEHHUS KUBBIX
OpraHU3MOB: Ha-OJ0/IeHUE,
U3MEpEeHHue, IKCIIEPUMEHT
[IpakTuueckas pabora 4.
«JlokazarenbcTBO Bpesia
TabaKOKYpPEHUS»

N3yuuts paboty
cepAua ot ¢puznye-
CKUX Harpy3ok 1
BIIMSHUS
HETaTHUBHBIX
¢bakTopoB
OKpYKaro-1ei
cpezsl

PackpsiBaTh NOHATHS:
«TPEHUPOBOY-HBIN YPHEKT,
«pyHKIIMOHATBHAS TTPO0ay,
«J1aBsIIast OBSI3KA, «OKTYT»
OOBACHATH BAXKHOCTH
CUCTeMaTh4e-CKuX (pU3nuecKux
Harpy3oK Jijisi HOp-MaJbHOTO
cocTosHMs cepaua.Pasnuuate
MPU3HAKU PA3JIUYHBIX BU-0B
KpOBOTEUEHU . AHATU3UPOBATh
1 0600m1aTh HHGOP-MAIIUIO O
MOBPEXKICHUSIX OPTaHOB
KPOBEHOCHOM CUCTEMBI U
npuémax OKas3aHus IEpPBOM
TTOMOIIIH B XOI€ MPOJAOKEHUS
paboThI HAJl TOTOBBIM MPOEKTOM
«Kypcel nepBoit moMony 1ist
HIKOJIbHUKOBY

[udposas
nabopaTopusl 1o

¢uznono-run
(apTepuanb-HOTO
JlaBJie-HuUs)




O06o0menue
Bnusiaue ¢puznye-
CKHMX YIpPa)KHCHUH
Ha CepJIeYHO-COCY-
TUCTYIO CUCTEMY

VYkpenneHue 370pOBbS.
Bnusiaue ¢puznyeckux
yIpaKHEHUH Ha OPTraHbl U
CHCTEMBI OpraHoB. MeTo bl
U3YUYCHUS JKUBBIX
OpPraHU3MOB: HAOJIOJICHHE,
U3MEPEHUE, IKCI-PUMEHT.
[IpakTuyeckas padora 5.
«DyHKIIMOHATIBHAS CeP-
JIEYHO-COCYIUCTAst TPOOay»

Bocnuranue 6epex-
HOT'O OTHOIIEHUS K
CBOEMY 3JI0POBBIO,
IMPUBUTHUC UHTCPECA
K U3YUCHHIO
npeaMera

Pa3znuyath npu3Haku pa3nuyHbIX
BH-7IOB
KpoBOT€4eHU.OnuChIBaTh €
IMOMOIIBIO WJUIKOCTpa-LUUNA B
yueOHHKE MEpPbI OKa3aHUs
MIEPBOIA MMOMOIIU B 3aBUCUMOCTHU
OT BUJA

KPOBOTEUYCHHS. BBITOIHATE OMBIT
— OpaTh (QYHKIHO-HAJIBHYIO
poOy; PUKCHPOBATH pe-
3yJbTaThl; MPOBOJIUTH
BBIUMCIICHHSI U JICJIATh OIICHKY
COCTOSIHUS Cep/lia 1o
pesynbratam ombita. CooronaTs
npaBujia paboOThI B KAOU-HETE,
oOparieHus ¢ 1ab0paTOPHBIM
000pynOBaHUEM.
AHanu3upoBath U 0000111aTh
UH()OP-MaIUIO O MTOBPEKICHUSIX
OpPraHoB KPOBEHOCHOW CUCTEMBI
U Npuémax OKazaHus IEepBOU
TTOMOIITA B XOJI€ TIPOJIOTKCHHUS
paboThI HAJl TOTOBBIM MPOEKTOM
«Kypcel nepBoit noMonu 1Jist
IIKOJILHUKOB)

Hudposas
nabopaTopHs 1o

$bu3noI0-TUH (JATIUK
YUCC u apre-
PHAIBHOTO JIaBJICHUS

Crpoenue u
(GYHKIIUM OpraHoB
AbIXaHUA

Hprxanue. [[prxatenbHas
cuctema. ['a3000MeH B
NETKUX U TKaHAX. MeTo-1IbI
W3YYEHUS KUBBIX Op-
TaHU3MOB: HaOJIIOJICHHE,
U3MEpeHHe, dKCIePu-
menT.JlabopaTopHas pabora
8. «CocraB BIIbIXa€MOT0 U

N3yunts cTpoeHHe
JIETKUX U MEXAHU3M
razooomMmeHa.

OnuceIBaTh CTPOSHUE JIETKUX
yesto-Beka. OObICHITE
MIPEUMYIIECTBA aTbBEOJIIPHOTO
CTpOEHHUS JIETKUX 110 CPABHEHUIO
CO CTPOCHHUEM JIETKUX Y
MIpe/ICTaBUTENEH APYTUX
KJIACCOB IT0-3BOHOYHBIX
KUBOTHBIX.PacKpbIBaTh poIib

Hudposas
nabopaTopus 1o

9KOJIOTHH (AaTYUK
OKH-CH YTJIepo/a,
KHCIIOpO/Ia,
BIIQXKHOCTH)




BBIIBIXa€MOI'0O BO3yxXa

reMoryiobnHa B ra-3000MeHe.
BrImonsaTe 1abopaTopHbIi
OTIBIT, JIe-JIaTh BBIBO/I 1O
pesyabTaram onbita.CoOonaTh
npaBujia pabOThI B KAOU-HETE,
oOparieHus ¢ 1abopaTOPHBIM
00opyI0BaHUEM

10

Jp1xarenbHbIe BU-
keHus bosesHu
OpraHOB JbIXaHUS

[pixanue. [{pixarenbHas
cuctema. Bpen tabaxo-
KypeHusi. MeTobl n3y-ueHus
JKUBBIX OPTaHU3-MOB:
HaOJII0ZICHUE, U3-MEpPEHHUE,
skcriepuMenT. JlabopaTopHas
pabota 9. «JIpIxaTenbHbIC
JIBUKCHUSI

10.«M3mepenne o0bema
TPYAHOMN KJIETKHU Y YeJIOBEeKa
TIPH JIBIXAHUI)

11.«Kax npoBeputhb
caTypamuio B JJOMaITHHX
ycnoBusix» Perymsmus
nbixanud. ['urnena opranon
JbIxa-Husl. 3a00eBaHMs
Opra-HOB JBIXaHUS H UX
npenynpexnenue. Mu-
deknonabie 3a001eBaHUS 1
MepbI UX MPODUITAKTUKH.
Bpen TabakokypeHusi.
[IpakTuueckas padora 6.
«OmnpenenenHue 3arbl-
JICHHOCTHU BO3/1yXa»

Cdopmuposats 3Ha-
HHS O MEXAHU3ME
IIBI-XaTEeIbHBIX
JIBYKCHUH,
pa3BHUBAThH MMOHATHE
«ra3zo000MeH.

OnwuceiBaTh PyHKIUN
muapparmbl. HazeiBaTh oprassi,
y4JacTBYIOIIHE B TIpoIiecce
IbIXaHHS. BBITOTHATE
71a00paTOPHBIHN OMBIT HA TOTOBOM
(MM U3rOTOBIJICHHOM camo-
CTOATEIbHO) MOJIEIH,
HaOJII0IaTh TPOUCXOISIIUE
SIBIICHUSI U OTIMCHI-BATh
MPOIIECCHI BIOXA U
BbII0Xa.COOI0O1aTh TIpaBuia
paboThI B KaOu-HeTe,
oOpailieHus ¢ 1abopaTOpHBIM
obopynoBanuem PackpriBaTh
MOHATHE VKU3HEHHAs! EMKOCTb
AErkux».O0BIACHATH CYTh
OIACHOCTH 3a00Jie-BaHus
T'PUIIIOM, TYOEpKyIE30M JIET-
KHX, pakoM JIErkux. Ha3siBaTh
(bakTophl, CIOCOOCTBYIO-1ITHE
3apaKEHUIO TYOEPKYJIE30M JIET-
kux.Ha3biBaTh Mepsl,
CHIDKAIOIINE BEPO-ITHOCTh
3apakeHus 0OJIE3HAMM,
nepeaBaeMbIMH Yepe3
BO31yX.PackpbIBaTh criocod

[udposas
nmabopaTopusl 1o

¢bu3nono-ruu (IaTInuK
YaCTOTHI JIbI-XaHUS )
[udposas
JabopaTopusl 1Mo
9KOJIOTMHU (AaTYUK
OKH-CH yTJIepoa)
nabopaTopusi 1Mo
($bu3noI0-TUH (JaTIUK
YaCTOTHI JTbI-

XaHU)




WCIIO0B30BaHus (urrooporpaduu
JUTSL TUATHOCTHKY TIATOT€HHBIX
n3MeHeHUH B JNErkux.O0bACHATD
B2KHOCTH TUTUCHBI MIOME-TIEHUH
U JAbIXaTeNbHOW TUMHACTUKH JUTS
310poBbs YenoBeka.llpoBoauTh
OTIBIT, PUKCUPOBATH pe-
3yJIbTATHI U JIENATh BEIBOJ IO pe-
3ynbraraM ombita. CoOnoaath
npaBuia paboTel B KaOU-HETE,
oOpareHus ¢ J1abopaTopHbIM
000pyI0BaHEM

11 | OOmeH BewiecTs. [Tutanue. [Inmesape-Hue. N3yunTts 3HaUEHUE Onpenenars NoHATHE ONEKTPOHHBIE
[Intanue. [InmeBapurenpHas cucreMa. | U CTPOCHUE «muieBape-auey. ONUCckIBaTh C | TAOIUIBI U TTIAKATHI.
[InmeBapenue MeTtobl U3yde-HUS KUBBIX | Pa3JINYHBIX OPTaHOB ITOMOLIBIO WILTIO-CTPALUi B [Mudposas

OpPraHU3MOB: HaOJIIOJCHHUE, nuuieBape-Husl. y4eOHHKE CTpPOEHHE ITH- 71ab0paTopust 1o
U3Mepe-HUe, IKCIIEPUMEHT. LICBApPUTEIbHONU CUCTEMBI. sKkosioruu (paruuk pH)
[IpakTuueckas padora 7. HazbiBaTh QyHKIIMU pa3InyHbIX
«Ornpenenenue MecTo- opra-HoB
MIOJIOXKEHUS CIIOHHBIX nuesapenns. HaspiBaTh MecTa
KEIE3» BIIaJICHUS [THILEBA-PUTEIBHBIX
JKeJE3 B MUIEBAPUTEb-HbIN
TPAKT.BBINOIHATE OMBIT,
CPaBHUBATH pe-3yJIbTATHI
HaAOJIOCHNUS C ONICAHUEM B
yuyeOHHUKe
12 | IlumeBapeHue B [Iuranue. [Inmesape-Hue. PackpsiBath PackpsiBaTh pyHKIIUN [Mudposas

POTOBOM MOJIOCTH.
J/p 8
«Pacmenienue
BEILECTB B POTOBOU
MOJIOCTH

IInmeBapuTenbHas cucreMa.

MeTo1bl U3yde-HuUs KUBBIX
OpraHWU3MOB: HAOJIIOICHHE,
U3Mepe-HHe, IKCIIEPUMEHT.
JlaboparopHas pabota 12.
M3ydyeHue KuciaoTHo-

(GYHKIIMH CIIOHBI U
JKEIIYJ0YHO-TO COKa
JUIs Tporiecca
NUIIEBapeHUs

CiroHBL. ONU-CBIBATH CTPOEHUE
JKENyIOYHOU cTeH-KU. Ha3piBath
AKTUBHBIC BEIIECTBA,
JEUCTBYIOLME HA MUIIEBOM
KOMOK B JKEIyAKE, U UX
¢yHKUIMU. BRITOTHATH

naboparopust 1o
9KOJIOTUH (TaTYHK

pH))




HIEJI0OYHOro OaaHca
MUIIEBBIX TPOTYKTOBY

13. «/leticTBue ¢pepmMeHTOB
CITFOHBI HA Kpaxmaj,

14. «/leticTBue ¢pepMeHTOB
KEITYJ0YHOTO COKa Ha OCJIKU

71a00paTOPHBIE OIIBITHI,
HaO0JII01aTh TPOUCX OIS
SIBJICHUSI U IeIaTh BBIBOJI 1O
pe3yibTaram Ha-

omroneHuit. CoOronaTh mpaBuiia
paboThI B KaOu-

HeTe, oOparieHus ¢
1a00paTopHBIM 000pYIOBAHUEM

13 | OOMmeH BemecTB 1 | PanimoHanbHOE IUTaHUE. YcTaHOBUTE Onpenensatb NOHATUSA Hudposas
SHEPIuu . Hopwmel 1 pexxum nuTta-Hus. | 3aBUCH-MOCTh «OCHOBHOW 00OMEH», «00Imunit nabopaTopHsi 1Mo
Buramunbl MeTo/1bI U3y4YEeHHS )KUBBIX MEXAY TUIIOM oOMeHn».CpaBHUBATh OpraHu3M | QU3UOJIO-TUH (JaTYUK

OpraHU3MOB: HaOJIIOJICHHE, JIESITEIIbBHOCTH Yello- B3pOCIOro 1 peO&HKa 1m0 4acTOTHI JAbl-XaHUS,
usmepenue. [Ipaktuueckas BEKa U HOpMaMHU M0Ka3aTeNsIM OCHOBHOTO 4cCc,
pabora 8. «Onpenenenue MU-TaHUs, Yepe3 obmeHa.OOBACHIATH apTepuaIbHO-TO
TPEHUPOBAHHOCTHU OCHOB-HbIE 3aBUCHUMOCTh MEXKIY TH-TIOM JTABJICHMS)
opraHusma 1o HOHSTHSL: JIESITENIbHOCTH YEJIOBEKa U HOp-
GbyHKIIMOHATBHOU TTPOOE» «OCHOBHOW 0OMEH», Mamu nuTanus. [IpoBoauThb
«0011Iui OOMEHY. OLICHUBAHHUE TPEHUPO-BAHHOCTH
OpraHu3Ma c OMOUIbIO
(yHKIIMOHATIBHOM MTPOOBI,
(uKCcHpO-BaTh Pe3yabTaThl U
JIeJ1aTh BbIBOJI, CPAaBHUBAS
SKCHEPUMEHTAIIbHBIE JaHHBIE C
STaJIOHHBIMU
14 | Ponb koXu B Ponb koxu B TepMopery- PackpbiBath posib KnaccuduiupoBats npuanHbI [udposas

TEPMO-PETYJIALUN

JIAUA. 3aKaTuBaHue.
Oka3zaHue nepBoi mo-MOUu
IIpu TCIJIOBOM U COJTHCYHOM
yaapax

JL.P 15. «Onpenenenne
KOYKHO-COCYAMCTON peakinuu
(meTon nepmorpaduszma)y»

KO-H B
TEPMOPETYJIA-LIUH.
OnuceIBaTh
IIPUEMBI IIEPBOH 110~
MOIIY NPH
TEIJIOBOM U
COJIHEYHOM yJiape.

3a00-neBaHuil Koxxu. Ha3piBath
MIPU3HAKH 05K0Ta, 0OMOPO-
XKeHUs Koku. ONUCBIBaTh MEPHI,
MIPUMEHSEMBIE TIPH 0XKOTax,
obmoposkeHnsx. OnrchBaTh
CUMITOMBI CTPUTYIIIETO JTUIIIAs,
yecoTku.Ha3biBaTe Mephl
npoUIaKTUKK WH-(EKIIMOHHBIX

naboparopust 1o
(bU3M0NI0-TUN AATYUK
TeMIIepaTyphl U
BIIQXKHOCTH)




KOXHBIX

3aboneBaHuid. OnpeaensaTh
MOHSTHE «TEPMOPETYJIS-IIUS».
OnuceIBaTh CBOMCTBA KOXKH,
MTO3BOJISIFOIINE €H BBITOTHSTD
yHK-

LHI0 OpraHa TePMOPETYIISIIIHH.
PackpeiBars 3HaueHUE
3aKaJIMBaHUS JUIsl OpraHu3Ma
.OnuceIBaTh BUAEI
3aKaMBAIOIIUX TPOIIEYP.
HaspiBaTh pU3HaKK TEILIOBOTO
yla-pa, COTHEYHOTO
ynapa.OnuceiBaTh NPUEMBI
TIePBOIi TOMOIIY MPHU TETLIOBOM
ylape, COJIHEYHOM
ynape.AHaTU3UpOBaTh U
0000611aTh HHPOP-MAIIUIO O
HapyLIEHUSIX TEPMOPETYJIA-1IUH,
MOBPEXKACHHUSIX KOXKH U TTPUEMAX
OKa3aHMs NePBOM MOMOIIH B
X0/JIe 3aBepIlieHusl pabOThI HaJl
npoekToM «Kypchl nepBoii
TTOMOIIH JIJIS1 IKOJIbHUKOB

15

ABTOHOMHBIN
OT/IEJI HEPBHOM
CHCTEMHEI.
HeliporymopansHna
sl pEeTyJISILUA.
CoMaTndecKui 1
BereTaTUBHBIN
OT/I€JIbl HEPBHOM
CHCTEMBI

HeliporymopanbHas pe-
TYJISIUS TPOIIECCOB
KU3HEJEATEIIBHOCTH Op-
raHu3Ma.

JlaGopatopHas paborta 16.
«O11eHKa BereTaTuBHOU
PEaKTUBHOCTH aBTOHOMHOMN
HEPBHOM CUCTEMBI

N3yuuts cTpoeHUE
Y 3HAYEHHE
aBTOHOM-HOMU

HEPBHOU CUCTE-MBI.

HaspiBath 0cobeHHOCTH paboThI
aB-TOHOMHOT'O OT/I€JIa HEPBHOM
cucre-Mbl. Paznuuats ¢
MTOMOLIBIO WILTIOCTPALMU B
y4yeOHUKE CUMITATUYECKUH U
rnapa-CUMIaTUYECKU I
MIO/I0T/AEIIBl aBTO-HOMHOTO
OT/ieJIa HEPBHOM CUCTEMBI MO
0COOEHHOCTSIM

[udposas
naboparopust 1o

(bU3HONO-TUH JATUYUK
apTepUaANTBHO-TO
naBieHus (ITyJIbCca)




cTtpoeHus.Paznuuath
[MapacUMIIaTUYECKUN U
CHUMIIaTUYECKUI TOAOTAENBI 110
0C0-OCHHOCTSIM BIIUSHUS Ha
BHYTpeHHUE opranbl. O0bICHATH
Ha IPUMEPE peakLiu Ha CTPECC
COINIACOBAHHOCTh PAa0OTHI JKENE3
BHYTPEHHEH CEKpELUU U OTAC-
JIOB HEPBHOU CUCTEMBI,
paznuuue

MEXKy HEpBHOW U T'yMOpPaJIbHOU
pe-ryisnuei mo oomemy
XapakTepy BO3JeicTBUS Ha
OpraHu3M. BBINOJIHATE OMBIT,
HaOJI0AaTh IPOUC-XOASIIHE
IIPOLIECCH] U CPAaBHUBATD
MIOJTyYEHHBIE PE3YJIbTaThl OIbITA
C 0’HU/1a€MbIMH (OMMCAHHBIMU B
TEKCTe yueOHUKA)




Beenenue — 2u.
P.1. Opranuszm — 19 u.

Tematuueckoe IIJIAHUPOBAHUC B 9 xnacce

P.2. Bun. Ilonynauusa. OBomtonus BUAOB — 13 u.
P.3. MecTo 4enoBeka B CHCTEME OpraHUYecKoro Mupa. — 12 4.
P.4. buonenos. Dxocucrema - 144

P.5. buocdepa — 7 u.
O606menue — 1 4.

Ne | Tema Conepxanue LleneBas ycranoBka | Konmu | OcHOBHBIE BUIIBI JeSITeIbHOCTH | Mcnonb3oBaHMe

1/ ypoKa €CTBO | OOydJarommxcs Ha YPOKe/BHEY- 00opoToBaHus

1 YacoOB | pOYHOM 3aHSTHH

1 | PazmHOXeHUE U I'maBHBIC CBOMiICTBaA pac- Yriyouts u 2 Beigensats u 06001aTh [{udpoBoii MUKPOCKOIT

pa3BUTHE
OpraHU3MOB.
PacTturennHbIN
OpraHu3M
JXKuBoTHBIN Opra-
HM3M H €ro
0COOEH-HOCTH.

TEHHIA: aBTOTPO(HOCTH,
HECIOCOOHOCTh K aKTHB-
HOMY TIEPEIBUKECHHIO,
pa3MeleHrne OCHOBHBIX
yacTel — KOpHS U mo-0era
— B IBYX pa3HbIX Cpe/ax.
Oco0eHHOCTH PACTUTETBHOM
KJICTKU: TIPHHA]IC)KHOCTD K
9y-KapuoTaM, HaJTHIue Kiie-
TOYHOW CTEHKH, TUIACTH]] U
KPYIHBIX BaKyoOJ€eil.
Crioco0ObI pa3MHOKEHHS
pacTeHU: MOJOBOE U
6ecrionoe. OcobeHHO-CTH
MIOJIOBOTO Pa3MHO-

sxeHus. Tumbl 6ecronoro pas-
MHOJKEHUSI: BETeTaTUB-HOE,
CIIOpaMH, JIeJICHU-eM KIIETKU
"ansoe OcobeHHOCTH

0000111aTh
CyILIECTBCHHBIC
MpU-3HAKU
pacTeHuil u
pPacTUTENIbLHON
KJICTKU.

Beimenuts n 0000-
IIATh
CyILIECTBEHHBIE
MIPU3HAKU CTPOCHUS
Y MPOLECCOB
JKU3HEE-
STEIBHOCTHU
JKMBOTHBIX

CYILIECTBEH-HbIE PU3HAKH
pacTeHuil U pacTU-TEIBHON
KIIETKU. XapaKTepu30BaTh
0COOEHHOCTH TIPO-11€CCOB
KHU3HEEATeNbHOCTH pacTe-HU:
MMATAHUS, IbIXaHUs, JOTOCHHTE-
3a, pa3MHOkeHus.CpaBHUBATh
3HaYEHUE MOJI0BOT0 U 0ECIoIoro
CIOCcO00B Pa3sMHOKEHHUS
pacTeHuid, AeNaTh BBIBOJBI HA
OoCHOBE cpaBHEHUS.OOBICHATH
POIb PA3IUYHBIX PACTE-HUI B
KM3HH YeJIOBEKa.

[TpuBOIUTE pUMEPHI
WCII0JIb30Ba-HUS YEJIOBEKOM
Pa3HBIX CIIOCOOOB Pa3MHOKEHHS
pacTeHui B XO3SIMCTBE U B
npupojae Beiaensats u 06001maTh
CYILIECTBEH-HbIE PU3HAKH

Y FOTOBBIC MH-
Kpornpernapa-Thl,
nabopa-TopHoe 000-
pyZIOBaHUE IS PUTO-
TOBJICHUS] BPEMEHHBIX
MHKPOIPENapaToB
Braxxabie npenapatsl
JKMBOTHBIX pa3JIMYHBbIX
THUIIOB




’KHBOTHBIX OPTaHU3MOB!
MMPpUHAA-JICKHOCTDb K
JyKapuoTam,
reTepoTpoHOCTH,
CIIOCOOHOCTH K aKTUBHO-MY
NepeABIKEHHIO, 3a-00Ta 0
HOTOMCTBE, ITO-CTPOHKa
Ky (THE3T, HOP).
Jlenenue KUBOT-HBIX MO
croco6am 0ObI-BaHUS
UL PACTUTENb-HOSIHBIC,
XUIIHBIC, IMA-PASUTUYCCKUC,
HaJaJIbIIUKH, BCESTHBIC

CTPOCHUS M MPOIEC-COB
KHU3HEIEATEIIbHOCTH

XKHUBOTHBIX. Habmoate n
OIMCHIBATH TIOBEACHUE
XKHUBOTHBIX.Ha3bIBaTh
KOHKPETHBIC TIPHMEPBI
pa3IMYHBIX JUKUX )KUBOTHBIX U
Hau-0o0Jiee pacrpocTpaHEHHBIX
JIOMAII-HUX
KUBOTHBIX.OOBACHSITH POJIb
Pa3IMYHbBIX KUBOT-HBIX B )KU3HU
YeJI0BEeKa. XapaKTepu30BaTh
CIOCOOBI TUTAHUS, PACCEIICHUS,
NepeKuBaHus Hebaro-
MPUATHBIX YCIOBHHA U
MOCTPOWKHU JKU-JTUII] )KUBOTHBIMH

ODKOJIOTHYECKUE
(bakTOpbI U UX
JIeVCTBUE Ha

Cpenbl )KU3HU OpraHUu3-MOB
Ha 3emiie: BoaHal,
MOYBEHHAs1, OPraHU3-MEHHasI.

JlaTtb
XapaKTEPUCTUKY
OCHOBHBIM CpellaM

BoiaensaTe u XapakTepHu3oBaTh
CyIlle-CTBEHHBIE ITPU3HAKHU CPEJL
KU3HU Ha 3emie. HazpiBaTh

Hudposas
naboparopust 1o

9KOJIOTUH (TaTYHK

OpraHu3M. VYcnoBUs KU3HU OPraHU3MOB | JKU3HU XapaKTepHbIE TPU3HAKU MYT-HOCTH, BIIaX-
B Pa3HBIX Cpefax. OpraHu3MoB — oOuTaresnen 3Tux | Hoctu, pH, yr-
Dxosioruueckue GakTophbl: cpel )KU3HU. XapaKTepU30BaATh JIEKUCJIOTO Ta-3a U
abuoTHuue-ckue, 4epThl MPUCTIOCO0-ICHHOCTH KHCJIOPO/a)
OnoTuyeckue u OpPraHU3MOB K Cpefie UX
AQHTPONIOTEHHBIE HA3EMHO- obutanus. Pacrio3naBate u
BO3/IylIHAs, XapaKTepu30BaTh
9KOJIOTHYECKHE (PaKTOPHI CPeJibl
Bnusiaue O06o0menue panee u3y- BbIsIBUTH OCHOBHBIE Briaenars u xapakTepu3oBaTh Hudposas
IIPUPOIHBIX 4yeHHoro marepuana. Or- HKOJIOTHUECKHE MIPU-YUHBI SKOJIOTHUECKUX nabopaTopus 1o
¢dakTopoB Ha HOILIEHHUE YeJIoBeKa K npo6sieMbl Ouocde- npo6iem B 6uocdepe. 9KOJIOTHH (AaTYUK
OpraHu3M IIPUPOJIE B UCTOPUH Ue- psl. IIpoBectn [IporHo3upoBaTh NO-CIEACTBUS | BIAXK-HOCTH, yIJle-
YeloBeKa. noseuecTBa. [Ipo0iembl OILICHKY KauecTBa WCTOILEHUS TPUPOTHBIX KHCJIOTO ra3a

Oorochepsl: UCTOIIEHUE

OKpYKaro-1en

PECYPCOB U COKpALLEHUS

1 KHCJIOPOJIa)




PUPOHBIX PECYPCOB,
3arpsi3HEeHUE, COKpale-Hue
OMOJIOTHYECKOTO
pazHooOpasusi. Pemie-aue
9KOJIOTUYECKUX MPOOIIEM
O6uocdepsl: panoHaIbHOE
UCTIOJIb-30BaHKUE PECYPCOB,
OXpaHa MPUPOJIbI, BCce-0011Iee
9KOJIOTUYECKOE 00pa3oBaHue
Hacele-Husl.

JlaGopaTopHnas pabota
«O11eHKa KayecTBa
OKPYKaIoIIeH Cpeb»

CpEIIBI.

OHOJI0TrN4e-CKOTO
pa3zHooOpa3us.O0cyxaTh Ha
KOHKPETHBIX MpUMe-pax
IKOJIOTHUECKHE TTPOOJIEMBI CBOE-
ro perruona u 6uocdepsl B
enoM. ApryMeHTUPOBaTh
HE00XOIMMOCTD 3aIUThI
OKpY>Karollen Cpeibl,
COOIOACHHUSI TTPABUIT
OTHOUIEHUS K )KUBOW U HE)KUBOU
npupoae. BoIABIATE U OLIEHUBAThH
CTCTICHb 3a-TPSI3HCHUS
nomenieHuit. DUKcupoBaTh
pe3ysabTaThl HAOIIOIe-HUHN U
nenathb BbIBOIbL. COOMI0AATh
npaBuia paboThel B KaOU-HETE,
oOpareHus ¢ J1abopaTopHbIM
000pyI0BaHuEM




BBenenne — 1u.

Tematuueckoe IIJIAHUPOBAHUC B 10 knacce

P.1. Ilonxomapl K M3y4EeHUIO OHOJIOTHH — 2 Y.
P.2. Crpoenue u ¢pyHkimn kietkn. Pasmaoxenne u pa3sutue — 16 u.
P.3. OcHOBHBIEC 3aKOHOMEPHOCTH HacaeACcTBeHHOCTH — 10 4.

P.4. OcHOBHBIE 3aKOHOMEPHOCTH U3MEHUUBOCTH - 4 4

O0600muienue — 1 4.

Ne | Tema Conepxanue LeneBas yctanoBka | Konuu | OcHOBHbIE BUIBI iedaTenbHOCTH | Mcnonib3oBanue
/ ypoka €CTBO | OOydYarommxcs Ha YpOKe/BHEY- o0opoioBaHus
1 YacoOB | pOYHOM 3aHSATHH
1 | benku. Ctpoenne | JI. p. 1. Poib pepmenToB B Beisicuuts ycnoust | 2 OmnpenenstoT aKTUBHOCTD Ie- JlaTumk on -Tu4eckoi
0eIKOBBIX MOJIEKYH | KieTke JlabopaTopHas aK-THBHOCTH POKCHIA3bI CIIOHBI, U3ME-PSIOT | TUIOTHOCTH
paborta 2 «/3yuenue bepMeHTOB OITUYE-CKYIO IUIOTHOCTb
(epMEeHTaTUB-HON AKTUBHO- pacTBOpOM
CTH CIIOHBI»
2 | HyknenHOBBIC JlaboparopHas padota 3. [TonyuuTs npenapar | 1 [Ipurorosnenue romorenara 06- | Jlaruux pH
KHUCJIOTHI. «Bplenenue u ouncTka ountnenHoi JTHK pasia, o0pa-60TKa etTep-
Anenosunrpudocd | JAHK u3 knetok pac-reHuin» TE€HTaMH, OCA-KICHUE
OpHast KHCIIoTa HYKJICOIIPOTE-U0B, OUMCTKA
JIHK
3 | Crpoenue knerok | JI. p. 4. CTpoeHHE KIETOK HaGnronate 1 [IpuroroBnenre MuKpomnpena- Mukpockor, Habop

3YKApHUOT.
[MuTorazma.
[Tna3marnueckas
MeMmOpaHa.

AYKApHUOT: PACTECHHUI,
KHUBOTHBIX, Tpu6oB. JI. p. 3.
JIBI>KEHME IUTOTLTa3MbI
JlaGopatopHas pabora 5
«[1nazmonm3 u nemna3zMomnn3
B PACTUTEIHHOM KIIETKE»
JlaGopaTtopHas pabota 6
«BnusHMe oc-Moca Ha Typ-
TOPHOE COCTOSI-HUE KIIETOK)
JlaGopatopHas pabota 7

TJ1a3MOJIU3 U
JIeTIIIa3MOJIU3 B
KIIETKE

Jloka3aThb 3a-
BHCHMOCTbH Typropa
OT UHTEHCUBHO-CTU
OCMOTH-YECKUX
MIPO-1IECCOB
Boisicauth posb
KYTUKY-JIbl U

pata, oOpa-00TKa peakTH-BamH,
paboTa ¢ MUKPOCKOIIOM
['oToBaT npena-parsl, U3Mepsi-
10T 0OBEKTHI, paboTaloT C
JaTYUKOM, 00-pabaThIBaOT
pe3yabTaThl ONbITA

ColuparoT yCTaHOBKY ISt
OTIbITa, pabOTa-IOT C TATYUKOM,
00pabaThIBatOT pe3yiabTaThl
OTIbITa

JUTSI TIpenapupo-BaHus
JlaTumk BIaXXHOCTH
BO3IyXa




«CpaBuenue nuddy3non-
HOI CIIOCOOHO-CTHU
KJICTOYHOM MEMOpPaHbI U
KJIETOYHOI 000JIOUKH

MPOOKH B 3aIIUTE OT
UCTIAPEHUS BOJBI C
MI0-BEPXHOCTH
KOpHEH U KIyOHen

dortocunTes

VYpoxk No 2 «I"a-30BbIe
a¢dek-Tor poToCHHTE-32%
JlaGopaTtophast pabora 8.
«Onpenenenue
MHTEHCUBHOCTH TpoIiecca
(uK-cauy yriekuc-ioro
rasza KJeT-KaMH BOJOPOC-JIH
XJIOPEJLITBD»

Jlo3azaTh BEI-
JIeJICHUE KHC-
J0poJia U
MOTJIOIICHHE
YIJIEKUCIITOTO Ta3a
npu GOTOCHHTESE.
BreisiButh npoiiecc
¢ukcauuu yr-
JIEKUCJIOTO ra3a
BOJHBIM pacTEHHUEM
o casury pH

Habmronarot ne-MoHCTalMOH-
HBIH OIIBIT, 3a-PUCOBBIBAIOT
CXEMY YCTaHOB-KH, GUKCUPYIOT
XOJ1 ¥ PE3YyJIbTA-ThI OIIBITA.
CoOuparoT ycTaHOBKY /7151
OIIBITA, U3MEPA-IOT OKA3aTEIN
cpenbl, GUKCU-PYIOT U aHaJIH-
3UPYIOT PE-3yJIbTATHI

JlaTurku Kucioposa,
pH

DHepreTude-cKui
0OMEH B KJIETKE

JlaGopaTtopnast pabota 9.
«Bp1ieNIcHHE YTIIEKUCITIOTO
ra3a U TCIIJIOTHI
TPOACGKEBBIMU KJIETKaMH MPU
OpOXKEHUN»

[oxa3ats yr-
JICKHCIIOTO Ta3a u
TCIJIO-ThI ITPU
CIHP-TOBOM Opo-
JKCEHUU

CobuparoT ycTaHOBKY, pa-
00TarOT C 1aT-4YMKaMH, 00pa-
0aThIBAIOT PE-3yJIbTATHI OIBITA

JlaTuuk TeM-
neparypsl, pH

Crpoenue u
byHKIMHA
KJIETOYHOTO S]Ipa.
Muro3. Melio3s

JlaGopatopHas padora 10.
«IIoBenenune XxpoMocoM Npu
MHUTOTHYECKOM JIEJICHUH B
KJIETKaX pacTe-HUn»
JlaGopatopHnas pabora 11.
«IToBenenne xpomMocom mpu
MEHOTHYECKOM JIeICHUH B
KJIETKaX pacTEHUN»

Omnucatp u3-
MEHEHHUS
XPOMOCOM-HOT'O
armapara npu Mu-
TO3€ U Melo3e

[IpuroraBnuBarOT BpeMEHHbIE
MHKPOIIPEIaparsl, U3y4arT UX
0J] MUKPOKCO-

oM, 00padaThIBAIOT pe-
3yJIbTaThl HAOIIOIEHUH

Mukpockor, Habop
MH-KpOIpenaparos,
Ha0op U1 penapupo-
BaHUA

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH.
IlepBblit 1 BTOpOU
3aKOHBI MeHnnens

JlaGopatopHas pabora 12
«BHemnee cTtpoenune 1no-
JUTEHHBIX XPOMOCOM KOMa-
POB-3BOHIIOB»
JlaGopatopHas pabora 13

Hayunrtbcs
pacro3Ha-BaThb
benoTu-

MUYECKHe MPU3HAKU
Ha HaTYpaJIbHBIX

[MpuroraBiuBa-r0T BpeMEHHBIE
MUKpOTIpEnapaThl, U3y4arT UX
10JT MUKPOCKOITOM, 00paba-
TBHIBAIOT Pe-3yJIbTaThl Ha-
OJTI0IeHU I

Mukpockor, Habop
JUTS TIpeTIapUPOBAHHUS




«OmnpeneneHne reHoTuna
IIJIOIOBOM MYILIKH
JIp030¢UIIBI IO PEHOTHITY»

npernaparax u
orpene-JsTh BO3-
MOYKHBIE Te-HOTHITBI
opra-Hu3Ma Io ero
dbeHoTumy

H3y4arot nojg MUKpOCKOIIOM
MOCTOSIHHBIC MUKPOTIPETapaThl,
paboTarT C H300pAKEHUSI-MU,
00pabaTbIBatOT Pe3yIbTATHI
HaOJIIONeHUIT




BBenenune — 1u.
P.1. [Ipuknanable HanpaBIeHUS U3yYEHUS HACIEICTBEHHOCTH U N3MEHUYMUBOCTH— 6 4.
P.2. Dxonornyeckue 3akoHoMepHOCTU— 11 4.
P.3. Muxkpo- 1 Makpo3BOIIOIUS— 7 Y.

P.4. IlpoucxoxaeHue 1 UICTOPUIECKOE pa3BUTHE KU3HH Ha 3emiie. AHTponorene3. MecTo yenoBeka B bnocdepe- 8 u
O060611eHME — 1 4.

TemaTnueckoe manupoBanue B 11 kimacce

Ne | Tema Copnepxanue IleneBas yctanoBka | Komnu | OcHoBHBIE BUJIBI JesiTenibHOCTH | Mcnonb3oBanue
/ ypoka €CTBO | OOydYarommxcs Ha YpOKe/BHEY- o0opoioBaHus
1 4acoB | pOYHOM 3aHSTUU
1 [Monmynsiums — JlaGopaTtopnast pabora 1 OINBITHBIM My-TEM 2 Pabota c 6nankamu, BbI- biank yuera ckopoctu
HaZlopraHusMeHHas | «OmpeneneHue HOpMbI peak- | BBISIBUTb HOPMY IIOJIHEHUE JIEHCTBUM Ha Bpe-Ms, | IPOM3BOJIb-HOM peak-
JKUBasl CUCTEMA. LIMY NpU3HaKa Ha IpUMepe peaxkuuu npru3Ha-Ka pacueThl Ha KaJbKYJISTOPE LU, CEKYHJIOMEP
®opma CKOPOCTH IPOU3BOJIBHBIX Paccuurate gactoTy
CYIIECTBOBAHUS JBUKECHUI BCTE€YaEMOCTH aJl-
BUJA JlaGopatopHas paboTta 2 JIeJIel ¥ TEHOTUIIOB
«Pacuet yacTo-Thl BcTpedae- | MOMYJISILIUU
MOCTH aJlJIeJIed ¥ TEHOTUIIOB
B MOMYJISILIH
2 [HevnictBue Ypok No 3 «Onpenenenune BeusiButs ¢u- 1 CoOuparoT ycTaHOBKY, pa- JlaT4MKU KUCIIOPOJa,
9KOJIOTHYECKUX CHUJIBI BO3/IEU-CTBUS DKOJIOTH- | 3UYECKHX Me- 00TaloT ¢ 1aT-unKamu, oopa- pH, xpo-pua-muoHos,
¢daxTOpoB Ha 4eCKUX (PaKTO-pOB» XaHWU3M Mpa-BuiIa 0aThIBAIOT PE3YJIbTATHI OIBITA OCBEILIEHHOCTHU, TEM-
OpraHu3M JlaGopaTtopHas pabota 4 Annena HalGmromaroT 1-MOHCTAIIMOH-HBIN | TIEPaTyPHI,

«/lokazarenb-cTBO pusnye-
CKOTO MeXa-HU3Ma IIpaBuiia
Aunnenay

JlaGopaTtopHast pabota 5
«/lokxazarenctBo ¢puzuye-
CKOTO MEXaHW3Ma MTpaBuIIa

BrisiButh Gu-
3UYECKHUX Me-
XaHU3M Tpa-BUIIa
beprmana

OIIBIT, 3-PUCOBBIBAIOT CXEMY
YCTaHOB-KU, GUKCUPYIOT X011 U
pe3yabTa-Thl OIBITA

OTHOCHUTEIbHOMN BIaXK-
HOCTH




beprmanay

Arposkocuctemsl | JlabopartopHast pabora 6 Ornpenenutsb Cobwuparot ycTaHOBKY, pa- JlaTunk HUTpAT-MOHOB

«OueHKa coiepyKaHusl HUT- coJiepKaHue 00TaroT ¢ Ja-4nKaMu, oopa-

paToB B pacT-HHUIX» HUTPATOB B 0aThIBAIOT P-3yJIbTATHI OIBITA

IPOAYKTAaX MUTAHUS

Buocdepa — VYpok No 5 «IlapHukoBbIit Jloka3aTs CBsA3b Habmronarot ne-MOHCTaMOH- JaTuuku kuciopoza,
rio0anbHas 3¢ ¢exT u rnodaabHOE HapHU-KOBOT'O HBIH OIIBIT, 3a-PHCOBBIBAIOT pH Jlatunk Tem-
IKOJIOTHYECKAs HOTEIJICHUE addexTa ¢ CXEMY yCTaHOB-KH, PUKCHPYIOT | IepaTypsl
cucreMa r1100aJIbHBIM XOJ] ¥ Pe3yJIbTa-Thl OMbITA.

HNOTCINICHUEM




