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Ieas u 3apaun

* peanu3aliysi OCHOBHBIX 00111€00pa30BaTeNIbHBIX POrPaMM MO YU€OHBIM MIpEeAMETaM
€CTECTBEHHO-HAYYHOI HAIPaBJIEHHOCTH, B TOM YHCJIE€ B paMKaX BHEYPOUHOH 1€ATEIbHOCTU
00ydJaromuxcs;

* pa3paboTKa U peanu3aiys pa3HOyPOBHEBBIX JIOMOJHUTEIBHBIX 0011e00pa30BaTeIbHBIX
POrpaMM €CTECTBEHHO-HAYYHON HAMpaBIEHHOCTH, a TAK)KE UHBIX MPOTpamMM, B TOM YHUCIIE B
KaHUKYJISIPHBIN NIEPUOL;

* BOBJICUCHHE yUAIINXCS U MeIarori4eckuX pabOTHUKOB B IIPOEKTHYIO AESITEIbHOCTD;

* OpraHu3anys BHEYUeOHON JeATEIbHOCTH B KAHUKYIAPHBIN MEPHOJ], pa3paboTKa U pearu3aius
COOTBETCTBYIOIIMX 00pa30BaTeIbHBIX MPOTPaMM, B TOM YHUCIIE I Jarepeil, OpraHn30BaHHBIX
00pa3oBaTeIbHBIMUA OPraHU3aAIUsIMU B KAHUKYJISIPHBINA NTEPUO;

* MOBBIIIEHUE TPOGECCHOHATLHOTO MaCTEPCTBA MEAArOrNYECKUX paOOTHUKOB IIEHTPA,
peau3yIoNX OCHOBHBIE U JOMOJHHUTENbHBIE 00111e00pa3oBarenbHbie mporpaMMbl. Co3aHue
neHTpa «Touka pocTa» mpeamnoaaraeT pa3BUTHE 00pa3oBaTeNbHON HHPPACTPYKTYPHI
0011e00pa30BaTEbHON OPraHNU3alliy, B TOM YHCIIE OCHAIIEHHE 0011e00pa3oBaTeIbHOM
OpraHHU3aIH:

* 000pyI0BaHHEM, CPEJICTBAMU OOYyUEHUS U BOCIIUTAHUS JJIsl U3y4eHUs (B TOM 4HCIIe
9KCIIEPUMEHTAIILHOTO0) MIPEIMETOB, KyPCOB, TUCIHUILINH (MOYJeH) eCTeCTBEHHO-HAYYHOU
HaIpaBJICHHOCTH TPH peaTu3allii OCHOBHBIX 0011e00pa30BaTeIbHBIX IPOTPAMM U
JOTIOTHUTEIbHBIX 00111€00pa30BaTEIbHBIX IPOTPAMM, B TOM YHCIIE AJIsl PACIIUPEHUS CO-
JepKaHus y4eOHBIX TpeaMeToB «DPusnkay, « Xumusy, «buonorusy;

* 000pyI0BaHHEM, CPEICTBAMU OOYUEHUS U BOCIIUTAHUS JJI Pealiu3allii IporpaMm
JIOTIOJTHUTEIILHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOM HAPABICHHOCTEH;

* KOMITBIOTEPHBIM U UHBIM 000PYZAOBAHUEM.

Konuenmus coBpeMeHHOro o0pa3zoBaHusl MOJPa3yMeEBaAET, UTO B y4€OHOM SKCIIEPUMEHTE
BEIYLIYIO POJIb JOJKEH 3aHATh CAMOCTOSITENIbHBIA UCCIIEIOBATENLCKUN YUCHUUECKU I
skcniepuMeHT. COBpEMEHHBIE HKCIIEPUMEHTATbHBIE NCCIICAOBAHMS 110 OMOJIOTHH YXKE TPYIHO
NpeJCTaBUThH 0€3 UCTIOIB30BaHuUs HE TOJIBKO aHAJIOTOBBIX, HO M IU(POBBIX H3MEPUTEIHHBIX
npubopos. B deaepanbHoM rocynapcTBeHHOM obpazoBarenbHoM cranaapre (PI'OC)
IPOMKCAaHO, YTO OJHUM M3 YHUBEPCAIBHBIX YUeOHbBIX ACHCTBUI, MPUOOPETAEMBbIX YUAIIUMUCS
JIOJDKHO CTaTh YMEHUE «IIPOBEIEHUS ONBITOB, MPOCTHIX IKCIEPUMEHTAIBHBIX UCCIIEJOBAHUM,
HPSMBIX ¥ KOCBEHHBIX U3MEPEHUH ¢ UCTIOIb30BaHUEM aHAIOTOBBIX U IIU(PPOBBIX
U3MEPUTENBHBIX PU-00pPOBY. YUEOHBIN SKCIIEPUMEHT 110 OMOJIOTHH, TIPOBOIUMBIIN Ha
TpaZULIMOHHOM 000py/I0BaHUH, 0€3 MPUMEHEHHSI IU(PPOBBIX J1aOOPATOPHil, HE MOKET
MO3BOJIUTH B MOJIHOM Mepe PEeIIUTh BCE 3aJ]a4l B COBPEMEHHOM 1IKoJIe. DTO CBSI3aHO C PSIIOM
MIPHYWH:

* TPaJUIIMOHHOE IIKOJIbHOE 000pYIOBAHUE H3-3a OTPAaHUYCHHS TEXHUUYECKUX BO3MOYKHOCTEH He
MO3BOJISIET TPOBOJIUTH MHOTHE KOJIMYECTBEHHBIE HCCIIEIOBAHNUS;

* JUIUTEILHOCTh MPOBEIEHUS OMOJIOTMUECKUX UCCIIeI0OBaHUN HE BCeria

* COIJIACyeTCsl C JUINTEIBHOCTBIO YUEOHBIX 3aHATUH;

* BO3MOKHOCTB TIPOBEICHHS] MHOTUX MCCIICIOBAaHUIA OTPAHUIMBACTCS TPEOOBAHUSMH TEX-HUKH
6e3onacHocTH u 1p. [{udposas madbopatopusi MOJTHOCTHIO MEHSIET METOJIUKY U COJIEPKAHNE
IKCTIEPUMEHTAIBHON JIESITEIbHOCTH U PEeIIaeT BRIIICTIEpeYrCiIeHHbIe Tpobaembl. Lnpoknit
CHEKTP JaTYMKOB TIO3BOJISIOT yUAIIUMCS 3HAKOMHUTHCSI C TIapaMeTpaMu OHOJIOTUIECKOTO
HKCIIEPUMEHTA HE TOJIBKO HA KAUECTBEHHOM, HO U Ha KOJIMYecTBEHHOM ypoBHe. [{udposas
nabopaTopus MO3BOJISET BECTH JUIUTEIIbHBINA SKCIIEPUMEHT J1aXKe B OTCYTCTBUU
HKCIEPUMEHTATOPA, @ YaCTOTa UX U3MEPEHUI HETIO/IBJIaCTHA YeIOBEUYECKOMY BOCIIpHUATHIO. B
nporiecce GOPMHUPOBAHUS FIKCIIEPUMEHTAIBHBIX YMEHUN YYEHUK 00ydaeTcsl PeICTaBIsATh



nHpopMaIro 00 UCCIeIOBAaHUH B YETHIPEX BHIAX:
* B BepOAJILHOM: OIKCHIBATh SKCIIEPUMEHT, CO3/IaBaTh CIOBECHYIO MOJICTh IKCIICPUMEHTA,
¢buKcHpOBaTh BHUMAHUE HA H3MEPSIEMbIX BETUYMHAX, TEPMUHOJIOTHUH;
* B TA0JIMYHOM: 3aTIOJHATH TAOIHIIBI TAHHBIX, JIGKAIIUX B OCHOBE IMIOCTPOCHHUS TPaPUKOB (TIPH
9TOM y YYalIUXCsS BOSHUKACT MIEPBUYHOE MPEACTABICHUE O MAcIITadax BEJIUYHH);
* B TpayuueCcKOM: CTPOUTH TpadUKH 10 TAOIUIHBIM JaHHBIM, YTO J1aéT BO3MOXKHOCTH TIepe-Xoa
K BBIJIBIDKCHHIO TUITOTE3 O XapaKTepe 3aBUCUMOCTH MEXy BeIMYMHAMHU (ITPH 3TOM YUUTEIb
MMOKa3bIBACT MPEUMYIIIECTBO B BU3YyaJIU3aIMH 3aBUCHMOCTEH MEK/y BEJIMUMHA-MH, HaTJISAHOCTD
1 MHOTOMEPHOCTH); B BUJIE MAaTEMaTHYCCKUX YPABHCHHH: TaBaTh MAaTEMaTHUYECKOE OIMCAHUE
B3aMMOCBSI3H BEJIMYMH, MATEMATUUECKOE 0000IICHHUE.
* opMHUpOBaHUE HCCIEAOBATEIHCKUX YMEHHI YIaITUXCS, KOTOPBIC BEIPAXKAIOTCS B CIICAYIOIINX
JNEUCTBUSX

1. onpenenenue npodIeMsl;
. IOCTAHOBKA HCCJIEIOBATENILCKON 3a1aun
. INIAaHWPOBAHUE PEIICHUS 3a1a4H;
. IOCTPOCHHUE MOJIEIICH;
. BBIIBMOKEHHE TUIIOTES;
. OKCIIEPUMEHTAJIbHAS TIPOBEPKA TUTIOTE3;
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. AHAJIM3 JaHHBIX SKCIICPUMCHTOB HUJIN H&6JIIOIICHPII>1;

o0

. hopmynupoBaHu€ BHIBO/IOB.

B ocHOBY 00pa3oBaTenbHO MporpaMMbl 3aJI05KEHO MPUMEHEHHE TU(POBBIX Ta00PATOPHIA.
TemaTuka npeaioKEHHbBIX 3KCIEPUMEHTOB, KOJIMYECTBEHHBIX OIBITOB, COOTBETCTBYET
CTPYKType IpUMEpHOi 00pa30BaTENIbHON MPOTrpaMMbl IO OMOJIOTHH, COACPKAHUIO
denepanbHOTO rocynapcTBeHHOro oopasoBatensHoro crangapta (PI'OC) ocHoBHOTrO 00111ETO
o0Opa3oBaHusl.

Ha 6a3e nentpa «Touka pocta» oOecreunBaeTcs peanusaius 00pa3oBaTeIbHBIX MPOTrPaMM
€CTECTBEHHO-HAYYHON U TEXHOJIOIMYECKOM HAaNpaBIeHHOCTEH, pa3paOOTaHHbIX B COOTBETCTBUU
¢ TpeOOBaHUSIMH 3aKOHOATENIBCTBA B chepe 00pa30BaHUs U C YIETOM PEKOMEH AN
®enepasibHOTO orneparopa yuedHoro npeamera «buonorus». O6pa3oBarenbHas IporpaMmma
MO3BOJIIET UHTETPUPOBATh peATU3yeMbIe 3/1€Ch MTOAXO0/bI, CTPYKTYPY U COJEpKaHUE NPU
opranuzanuu ooydenus ouonoruu B 5—11 kiaccax, BBICTpO€H-HOM Ha 0ase 11000ro u3
JOCTYIHBIX yueOHO-MeToandeckux komiuiekcoB (YMK).Mcnons3oBanue 000py0BaHUS IEHTpPA
«Touka pocra» npu peanuzanuu ganHor OIl nmo3BossieT co3aaTh yCaoBUs:

* ISl pacCIIMPEHUs COAEPIKAHUS IKOJIBHOTO OMOIOTHYECKOTO 00pa30BaHUs;
* JIJIs1 TIOBBIIIEHUS [TO3HABATENIbHON aKTUBHOCTH O0YUaIOIIUXCSl B €CTECTBEHHO-HAYYHOMN
obnacru;
* ISl pa3BUTHS JIMYHOCTH peOeHKa B Tpoliecce 00ydeHus: OMOJIOTUH, €T0 CIIOCOOHOCTEH,
(bopMHUPOBaHUS U YIOBJIETBOPEHUSI COL[UAIBHO 3HAUUMbIX HHTEPECOB U MOTPEOHOCTEH;
* ISl paOOTHI ¢ OJIapEHHBIMU IIKOJIbHUKAMU, OPTaHU3AIUN UX PA3BUTHS B PA3IIUYHBIX 00JIACTAX
o0pa3oBaTenbHOM, TBOPUECKOH NesaTenbHOCTH. [IpuMensis udpoBbie T1abopaTopuu Ha ypoKax
OMOJIOTUH, YYalTHecs] CMOTYT BBIMIOJTHUTh MHOXKECTBO JIA0OPATOPHBIX padOT U IKCIIEPUMEHTOB
10 TPOrPaMM€E OCHOBHOM IIKOJIBI.

buoJsorus pacrenuii: J/[pixanue nuctbeB. [[pixanue kopuei. [loraomenue Boabl KOPHAMHA
pacrenuii. KopHueBoe nasnenue. Mcnapenue Boapl pacteHusAMH. PoTocuHTE3. [[pIXxanue ceMsiH.
VYcnoBus mpopactanus ceMsiH. TerTomro0nBbIe H X0JIOJ0CTORKIE paCTEHUS.

3oog0rus: M3yueHue oqHOKIETOYHBIX )KUBOTHBIX. M3ydeHNE BHEIIHETO CTPOEHUS



JOKIIEBOTO YepBsi, HAOMIOICHHE 32 €r0 NePEIBUKEHUEM U PEAKIMSIMU Ha BHEITHUE
pasapaxeHnus. MI3yueHue cTpoeHHs MOJIJIIOCKOB I10 BJIQXKHBIM IpenapaTtam. M3ydyenue
MHOT000pa3usi YWIEHUCTOHOTHX M0 KOJUIEKIUSAM. M3ydeHue cTpoeHust pbI0 10 BIIAYKHBIM
npenapartam. M3ydyenue ctpoenus ntuil. M3ydeHne cTpoeHUs: MIIEKOIUTAIOIMX IO BJIAXKHBIM
npenapartaMm. BoaHble )kMBOTHBIE. TEMIOKPOBHBIE U XOJI0IHOKPOBHBIE JKUBOTHBIE

YesoBek U ero 310poBbe: M3yuenue kpooobparieHus. Peakius CCC Ha 103UpOBaHHYIO
Harpy3Ky. 3aBUCUMOCTb MEX1Y Harpy3Koil U ypoBHEM dHepreTuyeckoro oomena. ['azooomeH B
n€rkux. Mexanusm siérounoro aeixanus. Peakinus J1C Ha dusnyeckyro Harpy3Ky. JKu3zHeHHas
EMKOCTb JIeTKuX. BoiaenuTenbHasi, IpixaTenbHas 1 TEPMOPETYIATOpHAs (PYHKIINUS KOXKH.
JleiictBrue pepMeHTOB Ha CyOCTpaT Ha mpuMepe Karanasbl. [IpucnocobIeHHOCTh OPraHU3MOB K
cpene oouTaHusl.

O6was 6uosiorus: Jleiicteue hepMeHTOB Ha cyOCTpaT Ha MpUMepe KaTtanasbl. Paznoxenne
H202. Biusiaue pH cpenst Ha akTUBHOCTD (hepMeHTOB. DaKTOPHI, BIUSAIONINE HA CKOPOCTh
nporecca Gporocunresa. M3ydeHne KIeTOK ¥ TKaHel pacTeHU U )KUBOTHBIX Ha TOTOBBIX
MUKpOIIpenaparax 1 ux onucanue. BoisiBIeHHe H3MEHUMBOCTH Y OPraHU3MOB. BhIsiBieHMe
MPUCTIOCOOJICHUI Y OPTaHU3MOB K cpejie 0OMTaHUs (Ha KOHKPETHBIX MPUMEPAX).

B o6pazoBatenbHoil mporpamme 10-11 kiaccoB npeacTaBiIeHbl CIEIYIOIIUE Pa3ebl:

1. Knerka

2. Pa3mMHOX€EHME U pa3BUTHE OPraHU3MOB

3. OCHOBBI T€HETHUKH U CEJICKIIUU

4. Bun

5. DKOCUCTEMBI

Bbuonorndeckoe HabIOACHNE U SKCIIEPUMEHT IPOBOJATCS B (hopMe J1TabOpaTOPHBIX padoT
U IeMOHCTpaluii. JIeMOHCTPAIIMOHHBIN SKCIIEPUMEHT MPOBOIUTCS B CIEAYIONIUX CIy4asx: a)
UMeIoIIeecs] B HATMYUU KOJTHYECTBO MPUOOPOB U IU(GPOBBIX TaTYMKOB HE O3BOJISET
OpPraHU30BaTh UHIUBUAYATbHYIO, TAPHYIO WIH IPYMIIOBYIO J1a00paTOpHYIO padoTy; 0)
HKCIEPUMEHT UMEET HEOOJIBIIYIO MPOJOJIKUTENLHOCTD U CI0AKHOCTh U BXOJUT B CTPYKTYPY

ypoKa.

Oco0eHHOCTH coepKAHUA CTPYKTYPHBIX KOMIIOHEHTOB pado4eli MporpamMmsI 1o
OomoJiornu B 5-11 ki1accax ¢ ucnoJb30BaHHeM 000py1oBaHus neHTpa «Touka pocra»

ILianupyemble pe3yJbTaThl 00yueHus Mo Kypey «buojorus . 5-11 kiaace» .
[TpeameTrHbIe pe3ynbTaThl:

1) dbopMupoBaHHE IEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPO/IE, K COOCTBEHHOMY
OpraHu3My; MOHUMaHHUE POJIH OMOJIOTHN B (POPMHPOBAHUHU COBPEMEHHOHN €CTECTBEHHO-HAYIHOU
KapTUHBI MUDA;

2) yMeHHe TPUMEHSTh CUCTEMY OMOJIOTHYECKUX 3HAHUI: paCKPBIBATh CYITHOCTH JKUBOTO,
Ha3bIBaTh OTJIMYMS )KUBOT'O OT HEKUBOTO, IEPEUUCIIATH OCHOBHBIE 3aKOHOMEPHOCTH
opranu3zaiuu, (yHKIIMOHUPOBAHUS OOBEKTOB, ABJICHHU, IPOLIECCOB KUBON MPUPOIBI,
HBOJIFOI[MOHHOT'O PAa3BUTHUSI OPraHMUECKOT0 MUPA B €0 €MHCTBE C HEXKUBOM MPUPOJIOL;
c(OpPMHPOBAHHOCTh NPEACTABICHU O COBPEMEHHOM TEOPHH HBOJIOIIMH U OCHOBHBIX
CBU/IETEJIBCTBAX HBOJIOLMH;

3) BaieHue OCHOBAaMU MOHATUHHOIO anmapaTa U HAy4HOTO s13bIKa OMOJIOTHH:
UCIIOJIb30BaHUE U3YYEHHBIX TEPMUHOB, OHATUH, TEOPHIA, 3aKOHOB ¥ 3aKOHOMEPHOCTEH 115
00BSICHEHMS HAOJIIOTAEMBIX OMOJIOTHYECKUX 0OBEKTOB, SIBJICHHUI U IMPOIIECCOB;



4) MOHUMaHHUE CTIOCOOOB MOTYyYEHHUsT OMOJIOTUYECKUX 3HAHWI; HAIMUNE OTIBITA
UCTIOJIb30BaHUS METOJIOB OMOJIOTHH C LIEJIbI0 U3YYEHUS )KUBBIX 00BEKTOB, OMOJIOTHUECKUX
SIBJICHU U TIPOLIECCOB: HAOII0IEHUE, OTMCAHNE, IPOBEICHIE HECIOKHBIX OMOJIOTHYECKUX
OTIBITOB M 9KCIIEPUMEHTOB, B TOM YHCJIE C HCIIOJIb30BAaHHEM aHAJIOTOBBIX U U(POBBIX TPHOOPOB
¥ HHCTPYMEHTOB;

5) yMeHHe XapaKTepu30BaTh OCHOBHBIE IPYIIbI OPraHU3MOB B CHCTEME OpPraHUYECKOro
Mupa (B TOM 4HCJe BUPYChl, OaKTEpPUH, pPACTEHUs, TPUOBI, )KUBOTHBIE): CTPOEHUE, IPOLIECCHI
AKHU3HENIEATEIIbHOCTH, UX ITPOUCXOKICHNE, 3HAUCHUE B IPUPOJE U J)KU3HU YEJIOBEKa;

6) yMmeHHEe OOBSICHATH II0JI0KEHNE YEI0BEKa B CHCTEME OPIraHUYECKOI0 MHUpa, €ro
IPOMCXOXKACHUE, CXOCTBA M OTJINYHS YEJIOBEKA OT )KMBOTHBIX, XapaKTEPU30BATh CTPOCHUE U
IPOIIECCHI KU3HEIEATSILHOCTH OPraHU3Ma YeJI0BEKa, ero MPHUCIIOCOOICHHOCTD K Pa3InYHbIM
HKOJIOTHYECKUM (PaKTOpaM;

7) yMEHHE ONUCHIBATH KIETKH, TKAHHU, OPTaHbl, CHCTEMBI OPTaHOB U XapaKTEePHU30BaTh
Ba)KHEHIIME OMOJIOTMYECKHE MPOLIECCHl B OpraHu3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKa;

8) chopMUpPOBAaHHOCTb MIPECTABICHUN O B3aUMOCBSI3U HACIIEJOBAHUS TOTOMCTBOM
IPU3HAKOB OT POJUTENILCKUX (DOPM C OpraHHU3aLueil KIETKH, HATMYUEM B HEl XpOMOCOM Kak
HOCUTelel HacIeCTBEeHHOW nH(pOopMalLuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACIEI0BAHUS
NPU3HAKOB;

9) chopMHpOBaHHOCTH MPEICTABICHUI 00 OCHOBHBIX (DaKTOpax OKPYKAIOLIEH CPeIbl, HX
POJIH B KU3HEAEATEILHOCTH M HBOJIIOIIMH OPTaHU3MOB; TIPEICTABICHNE 00 aHTPOTIOT€HHOM
dakrope;

10) chopMupOBaHHOCTD MPEACTABICHUN 00 3KOCHUCTEMaX U 3HAU€HUH OMOPa3HOO0pa3us; o
rJ100aIbHBIX KOJOTMUYECKUX Mpo0iIeMax, CTOSAIIMX Mepe]l YeT0BEYeCTBOM U CIIOCO0ax MxX
IPEOJI0JICHHUS;

11) ymeHue pemath yueOHbIE 33141 OMOJIOIMYECKOT0 COJEpKAHUSA, B TOM YHUCIIe
BBISIBJISATh IPUYMHHO-CIIEZICTBEHHBIE CBSI3HU, TPOBO/IUThH PACUE&THI, JIeIaTh BbIBO/IbI HA OCHOBAHUU
MOJTyYECHHBIX Pe3yJIbTaTOB;

12) ymeHue co3iaBaTh U IPUMEHSATH CIIOBECHBIE U IpapUuecKre MOAETH A1l OOBSICHEHUS
CTPOCHUS )KUBBIX CHCTEM, SIBICHHI U MPOIIECCOB KUBOM MPHPOJIBI;

13) noHumaHue BKJIa/a POCCUICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OUOJIOTMUYECKUX
HayK,

14) BnaneHne HaBIKaMU pabOTHI ¢ HH(POPMAIe GHOIOrHYECcKOro Coaep KaHus,
NpeCTaBICHHON B pa3HOl Gopme (B BUJIE TEKCTa, TAOIUYHBIX TaHHBIX, CXEM, IPa(UKOB,
JarpaMm, Mojiesiel, n300paxeHnit), KpUTHYECKOTo aHaIn3a MH()OPMAIK U OLIEHKH ee
JIOCTOBEPHOCTH;

15) ymeHue mmaHupoBaTh MO PYKOBOJCTBOM HaCTaBHUKA M IMTPOBOJIUTH YIeOHOE
MCCJIEIOBAaHNE WM MTPOCKTHYIO paboTy B 001acTi OMOJIOTHH; C yY€TOM HaMEYSHHOM 1eTTn
dbopmyHpoBaTh MPoOIIEMy, THITOTE3Y, CTABUTH 3a/1a41, BEIOMPATh aJeKBATHBIE METOBI JIISI KX
peueHus, GopMyIMPOBATH BBIBOABI; ITYOJIMYHO MPEACTABIATH ITOJyYEHHBIE PE3yIbTaThI;

16) ymMeHue MUHTErprUpOBaTh OMOJIOTUYECKHUE 3HAHUS CO 3HAHUSMH JPYTUX y4eOHbIX
PEIMETOB;

17) chopMUpPOBaHHOCTH OCHOB 3KOJIOTUYECKON TPAMOTHOCTH: OCO3HAHHE HEOOXOIUMOCTH
JeMCTBUH 10 COXPaHEHUIO OMOPa3HOOOpa3us U OXpaHe MPUPOJHBIX 3KOCUCTEM, COXPAHEHUIO U
YKPEIUIEHUIO 3J0POBbs YEJIOBEKA; YMEHUE BHIOUPATH 1€JIEBbIE YCTAHOBKH B CBOMX JIEHCTBUSX U
IOCTYIKAaX 110 OTHOLIEHUIO K )KUBOH MIPUPOJIE, CBOEMY 3/10POBBIO U 3710POBbI0 OKPYXKAFOIUX



18) yMeHHe HCTIONb30BaTh MPHUOOPETCHHBIC 3HAHUS U HABBIKH JIJIS1 3T0POBOT0 00pasa
KHU3HH, COATTAHCUPOBAHHOTO MUTAHUS U (PU3NIECKON aKTUBHOCTHU; HETIPUATHE BPEIHBIX
NPUBBIUEK U 3aBUCHMOCTEH; YMEHHE IPOTHBOICHCTBOBATD JDKEHAYYHBIM MAaHUITYIIALIUSAM B
00JacTH 310pOBbS;

19) oBnaneHne npueMaMy OKa3aHUs IEPBOM OMOIIM YEJIOBEKY, BhIpAILlBAHUS
KYJBTYPHBIX PACTEHHI U yX0/1a 3a JIOMAITHUMH KHBOTHBIMHU.

Ilnanupyemblie pe3yabTaTbl 00ydeHus no kypcey «buosorus . 10—11 kiaace»
OcBoenune yuebHOro npeamera «buonorus» Ha ypoBHE cpeJHEro o011ero 0opa3oBaHus JOIKHO
o0ecrieunBaTh JOCTUKEHUE CIAEAYIOLUX MIPEAMETHBIX, METAPEAMETHBIX U JIMYHOCTHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

IIpenmeTHble pe3yJIbTaThI

[TpenmMeTHbIE pe3yabTaThl 00yUYeHUs OMOJOTUH I0JIKHBI 00€CIIEUNBATh:

* popMupoOBaHUE IICHHOCTHOT'O OTHOIICHHUS K JKUBOM MPUPOJIE, K COOCTBEHHOMY OpraHU3MY;;
MOHMMAaHUE PO OMOJIOTUU B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYUYHOUW KapTHUHBI
MUDA;

* YMEHHUE MPUMEHSTH CUCTEMY OMOJIOTUYECKUX 3HAHHI: pACKPBIBATH CYIHOCTD KUBOTO,
Ha3bIBaTh OTJIMYUS KUBOIO OT HEKUBOTO, IEPEUUCIISATH OCHOBHBIE 3aKOHOMEPHOCTH
opranu3zaiuy, (yHKIIMOHUPOBAHUS OOBEKTOB, SBJICHHIA, IIPOLIECCOB KUBOW MPUPO/IBI,
HBOJIFOLIMOHHOTO Pa3BUTHUSI OPIraHMUYECKOT0 MUpa B €r0 €IMHCTBE C HEKUBON IIPUPOJION;

* c(pOpMHUPOBAHHOCTH MIPEJICTABICHUN O COBPEMEHHON TEOPUH SBOIOIUHN U OCHOBHBIX
CBUJIETEJILCTBAX IBOJIOLMH;

* BJIaJICHUE OCHOBAaMH MOHATUHHOTO amapara U Hay4yHOro si3bIka OMOJIOTHH: UCIIOJIb30BAHUE
U3Yy4EHHBIX TEPMUHOB, TIOHATHH, TEOPUIi, 3aKOHOB U 3aKOHOMEPHOCTEH /1JIs1 00BSACHEHUS
Ha0Jr01aeMbIX OMOJIOTHUECKUX O0BEKTOB, SIBIEHUI U MPOLIECCOB;

* MIOHMMaHUEe CIIOCOOO0B MOIy4YeHUs! OMOOTHUECKUX 3HAHUI; HaJIM4YUe OMbITAa NCIOIb30BAHUS
METOJI0B OMOJIOTHUH C IIEJIbI0 U3YUYEHMSI )KUBBIX 0OBEKTOB, OMOJIOTMYECKUX SIBICHUN U
IIPOLIECCOB: HAOIIOACHNE, ONUCAaHUE, IPOBEICHNE HECIOKHBIX OMOJIOTHYECKUX OMBITOB U
HKCIIEPUMEHTOB, B TOM YHCJIE C MCIOJb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB U
MHCTPYMEHTOB;

* YMEHHE XapaKTePU30BaTh OCHOBHBIE I'PYIIIBI OPIraHU3MOB B CHCTEME OPIaHUYECKOro Mupa (B
TOM YHCJIe BUPYCHI, OaKTE€pPUHU, pPACTEHUs, TPUOBI, )KUBOTHBIE): CTPOEHUE, ITPOLIECCHI
KU3HEJEATENBHOCTH, UX IPOUCXOKICHNE, 3HAUYEHHUE B IPUPOJIE U KU3HU YETIOBEKA;

* yMEHHUE O0BSCHATH MOJIOKEHUE YelIOBEKa B CUCTEME OPraHMUECKOro MUPa, €ro
MIPOUCXOXKIECHNE, CXOACTBA U OTIUYHUS YEJIOBEKA OT KUBOTHBIX, XapaKTepU30BaTh CTPOCHUE U
MPOLIECCHI KU3HEACSITEILHOCTH OpraHU3Ma YeloBeKa, ero NpUCIOCOOICHHOCTh K Pa3InYHbIM
HKOJIOTUYECKUM (PaKTOpaM;

* YMEHHE HCI0JIb30BaTh NPUOOPETEHHbIE 3HAHUS U HABBIKHU JJIs1 3J0pOBOT0 00pa3a *KHU3HHU,
cOaaHCUPOBAHHOTO MUTAHUS U (PU3NUECKOIN aKTUBHOCTHU; HETPUATHE BPEIHBIX IPUBBIUEK U
3aBHCUMOCTEH; yMEHHE MPOTUBOACHCTBOBATH JDKEHAYYHBIM MaHUITYJISIUAM B 0071aCTH
3/10pOBbSI;

* YMEHHE OIUCHIBATh KJIETKH, TKAHU, OPTaHbl, CHCTEMBI OPIaHOB U XapaKTEPU30BaTh BaKHEHIIINE
OHMOJOTHYECKHE MTPOLIECCHl B OpraHU3Max pacTeHH, dKUBOTHBIX U YEJIOBEKa;

* c(hopMHUPOBAHHOCTD MPEJICTABICHUN O B3aUMOCBSI3U HACJIEJOBaHMSI TOTOMCTBOM IPH-3HAKOB
OT POAMTEIBCKUX (POPM C OpraHU3ANMEH KICTKH, HATMYUEM B HEM XpPOMOCOM KaK HOCHUTEJEH
HaCJIeICTBEHHON MH(OpMallnu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIEI0BaHUS TPU3HAKOB;



* c(OpMHUPOBAHHOCTH MIPEICTABICHUI 00 OCHOBHBIX (haKTOpaxX OKPY>KAIOIICH Cpe/Ibl, UX POJIU B
KHU3HEIEATESIILHOCTH M SBOJIIOIIH OPTaHU3MOB; MPEICTaBlIeHHE 00 aHTPOIIOTeH-HOM (PaKTOpE;
* chopMHUPOBAHHOCTH MIPEJICTABICHUI 00 YKOCUCTEMAaX ¥ 3HAYCHUU OHOPa3HOOOpasusi; O
r7100aTbHBIX KOJOTMYECKUX Mpo0IeMax, CTOSAIINX Mepe]l YeIT0BEYeCTBOM U CIIOCO0ax MX
IIPEO0IICHMUS;
* YMEHHE peliath yueOHble 3ajaul OMOJIOTHYECKOTO COIEP KaHUS, B TOM YHCIIE BBISIBIISTD
IIPUYMHHO-CJIEICTBEHHBIE CBSA3H, IPOBOJUTH PACUETHI, IE1aTh BHIBOJIbI HA OCHOBAHUHU
MOJIy4YEHHBIX Pe3y/IbTaTOB;
* YMEHHE CO3/1aBaTh U MPUMEHSTH CIIOBECHBIE U IpaduuecKre MOAETH Al O0BSICHEHHS
CTPOEHUS )KUBBIX CHCTEM, SBJICHHH U MPOLIECCOB KUBOM MPUPOJIBI;
* MOHMMaHUE BKJIaZia POCCHICKHUX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE OMOJIOTUYECKUX HAYK;
* BJIaJICHUE HAaBbIKaMH PabOThI ¢ MHPOpMaLKeil OMOIOrHYECKOTO COePKAHNUS, TPEICTaB-
JICHHOU B pa3Hoi (hopme (B BUIC TEKCTa, TAOJUYHBIX JaHHBIX, CXeM, Ipa(HKOB, TUarpamwm,
MoJiesIel, n300paKeHmi ), KpUTHUECKOTO aHaln3a HH()OPMALIUY U OLIEHKU €€ T0CTOBEPHOCTH;
* YMEHHE IIAHUPOBATH O] PYKOBOJICTBOM HACTaBHUKA U MIPOBOAUTH YUeOHOE UCCIIEIOBaHHE
WIH [IPOEKTHYIO paboTy B 001acT OMOJIOTUH; C YIETOM HaMEUEHHOM 1eiu popMyIupoBaTh
npo0iieMy, TUIIOTE3Y, CTABUTH 3a/1a4H, BHIOMPATh a/IeKBATHBIE METObI ISl UX PEIICHUS,
(GbopMyIHpOBaTH BBIBOBI; MyOJIMYHO MPECTABIATH IMOJIyY€HHBIE PE3yIbTATHI,
* YMEHHE HHTETPUPOBATh OMOIOTHYECKIE 3HAHUS CO 3HAHUSAMU JIPYTUX YI€OHBIX MTPEIMETOB;
* ¢(hOPMUPOBAHHOCTH OCHOB DKOJIOTHYECKOW TPAMOTHOCTH: OCO3HAHHE HEOOXOAUMOCTH
JEHCTBUH 1O COXPAHECHUIO OMOPa3HOO0PA3Hs H OXpaHE MPUPOTHBIX IKOCUCTEM, COXPAHCHHIO U
YKPEIUIEHUIO 3J0POBbs YEJIOBEKA; yMEHUE BHIOUPATH 11€JIEBbI€ YCTAHOBKH B CBOMX JIEHCTBUSX U
MOCTYIKAaX 110 OTHOUICHUIO K )KUBOH MPHUPOJIE, CBOEMY 370POBBIO U 370POBBIO OKPYKAIOIIUX.
MertanpeamerHbie pe3yJibTaThl

YHUBepcallbHbIE TI03HaBaTeNbHbIE AeHCTBUS ba3oBble Joruueckue qeiMcTBU:
* BBISIBIISITH U XapaKTEPU30BaTh CYIECTBEHHBIC TPU3HAKU OMOIOTHUECKUX OOBEKTOB (SIBICHUI);
* YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIACCUPUKAIIHA OMOIOTHIECKHX 00BEKTOB,
OCHOBAHHUSA JJIs1 0000IIEHNS U CPaBHEHUS, KPUTEPHH ITPOBOIUMOTO aHAIIN3a,;
* ¢ YYETOM TPEIOKEHHOW OMOIOTMYECKOM 3a/1a4H BBISBIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS
B paccMaTpUBaeMbIX (aKkTaxX ¥ HAOIIOJIEHHSX; TIPeiaraTh KpUTEPUH /TS BRISIBIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;
* BBISIBIIATH ACPUIMTH HHPOPMAIINH, JTaHHBIX, HEOOXOTUMBIX JJIsl PEIICHHSI TOCTABICHHOMN
3a/1a4u;
* BBISIBIISITH IPUUUHHO-CIIE/ICTBEHHBIC CBS3H MPU U3yUYEHUU OUOIOTHUECKUX SIBICHUN U
MIPOIIECCOB; JIENIaTh BHIBOJIBI C UCIIOIb30BAHUEM JIETYKTHBHBIX U HHIYKTUBHBIX YMO3AKITIOUEHHH,
YMO3aKJIIOYEeHU M0 aHaJIOTuH, (POPMYIHpPOBATh TUIIOTE3BI O B3aUMOCBSI3AX;
* CaMOCTOSTEIbHO BbIOUpaTh c110co0 penieHus yueOHoi Onosornyeckoil 3a1aum (CcpaBHUBATh
HECKOJIbKO BAPUAHTOB pEIlIeHUs, BBIOUPATh Hanbosiee MoAXOAALINI ¢ yUETOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTEPHUEB).
ba3oBrle uccienoBare/bCKue 1eHCTBHA:
* MCIIOJI30BaTh BONPOCHI KaK UCCIIE0BATENIbCKUN HHCTPYMEHT TIO3HAHUS;
* popMynHpOBaTH BOMPOCH], PUKCUPYIOIIUE PA3PhIB MEKIY PEATbHBIM U KeJIaTeTbHBIM
COCTOSTHUEM CUTYaIllH, 00bEKTa, 1 CAMOCTOATEIBHO YCTAHABIMBATh UCKOMOE U JIaHHOE;

(GbopMHUpPOBATH TUTIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYXACHUHN M CYXXICHUN APYTHX,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;
* POBOJUTH IO CAMOCTOSITENIbHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOKHBIA OMOJOTMUYECKHM



SKCTIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE 110 YCTAHOBIEHUIO OCOOCHHOCTEH OMOJIOTHIECKOTO
00BEeKTa N3YUEHHSI, TPUUMHHO-CIICICTBEHHBIX CBS3€H M 3aBUCUMOCTEH OMOIOTMYECKIX
00BEKTOB MEXKIY COOOM;
* OIICHUBATh MPUMEHUMOCTH M IOCTOBEPHOCTh MH(OPMAIINH, TIOTYYEHHOU B X0/1€
OMOJIOrMYECKOI0 UCCIIEI0BaHMS (IKCIIEPUMEHTA);
* CaMOCTOSATENBHO (HOPMYINPOBATh 0000IEHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, OTBITA, UCCIICOBAHUS, BJIaIe€Th HHCTPYMEHTAMHU OLICHKH JI0CTOBEPHOCTHU
MTOJTYYCHHBIX BBIBOJIOB M 000OIIIECHHI;
* IPOTHO3UPOBATH BO3MOXKHOE JlaIbHEHIIee pa3BUTHE OMOIOTUYECKUX MTPOLIECCOB U UX
MOCJICACTBHSI B AHAJIOTUYHBIX UM CXOJIHBIX CUTYAIUSAX, & TAKKE BBIBUTATH MIPEAMIOIOKCHHS 00
WX PA3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.
Padora ¢ undpopmanmeii:
* PUMEHSATH PA3INIHBIC METObI, HHCTPYMEHTHI U 3aIPOCHI TIPU TTOUCKE M 0TOOPE
Ouonornueckor HHGOPMAIUHU WM JAHHBIX U3 HCTOYHUKOB C YYETOM MPEUIOKEHHON yu4eOHOM
OMOJIOTUYECKOMN 3aauH;
* BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH OHOIOTHYECKYIO
MH(}OPMALIMIO Pa3INYHbIX BUOB U (HOPM MpEICTaBICHHUS;
* HaXOJMUTh CXOJHBIC apIyYMEHTHI (TIOTBEPIKIAIOIINE I OIIPOBEPTaIOIINe OHY H Ty XKe UICI0,
BEPCHIO) B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX
* CAMOCTOATENBHO BEIOMPATH ONITUMANIbHYIO (HOpPMY MTPEACTaBICHHS HH(POPMALIUU U
WITIOCTPUPOBATH pPelIaeMble 3a/1a49i HECTOKHBIMU CXEMaMH, THarpaMMaMu, HHOH rpadukoii u
WX KOMOWHAIUSIMU;
* OIIEHUBATh HAJIEKHOCTH OMOIOTHYECKON HH(POPMAINH 110 KPUTEPUSIM, MPEATTI0KEHHBIM
yUUTEeNeM U cPOPMYTUPOBAHHBIM CAMOCTOSTENHHO;
* 5(pPeKTUBHO 3aMOMUHATH U CUCTEMaTU3UPOBATh HH(OPMAIIHUIO;
* OBJIQJIETh CUCTEMON YHHUBEPCAIbHBIX MO3HABATEIBHBIX JIEUCTBUI 00ecrieurnBaeT
c(OPMHPOBAHHOCTH KOTHUTHBHBIX HABBIKOB O0YJAOIITIXCSI.
YHuBepcajibHble KOMMYHUKATHBHBIE 1€ CTBUS

Oo0menne:
* BOCIIPUHUMATH ¥ (POPMYITHPOBATH CY)KACHUS, BBIPAXKATh YMOILIUH B IPOIECCE BHITOITHEHHS
MPAKTUYECKHUX U TaOOPaTOPHBIX paboT; BhIpakaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX H
MUCHbMEHHBIX TEKCTaX;
* pacnio3HaBaTh HEBepOAllbHbIE CPEICTBA OOIIEHUS, TOHUMATh 3HAYEHHE COLMATbHBIX 3HAKOB,
3HATh U PACIIO3HABATH MPEANOCHUIKN KOH(PIUKTHBIX CUTYallui U CMsIr4aTh KOH(IUKTHI, BECTU
MIEPErOBOPHI;
* IOHUMAaTh HAMEPEHUS IPYTUX, IPOSBISTh YBAKUTEIFHOE OTHOIIICHUE K COOCCEHHUKY | B
KOPPEKTHOI Gopme popMyIrpoBaTh CBOU BO3PAKEHHUS,;
* B XOJIe TUaJIoTa W/WJIH JUCKYCCHH 33]]aBaTh BOTIPOCHI IO CYIIECTBY 00CYXKTaeMOn
OMOJOTUYECKON TEMBI U BBICKA3bIBATh UJIEH, HAIICJICHHBIC HA PEIICHHe OMOJOTUYECKON 3a1auu U
noJyiep>kaHue OiaroxenaTeIbHOCTH OOLIeHNUS;
* CONOCTABIISTh CBOU CYXKJEHUS C CY)KJIEHUSMHU JAPYTUX YIaCTHUKOB JHANIOTa, OOHAPYKUBATh
pas3u4Ke U CXOJCTBO MO3ULINH;
* MyOJUYHO IPEICTABISTH PE3yJIbTaThl BHITOJTHEHHOTO OMOIOTHYECKOTO OMbITa (3KCIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);
* CaMOCTOSITEIbHO BbIOUpATh OpMAT BBHICTYIJICHUS C YUETOM 33/1a4 MPE3CHTALUN U



0COOEHHOCTEH ayTUTOPUU U B COOTBETCTBUU C HUM COCTABIIATh YCTHBIE ¥ TUCbMEHHBIE TEKCTHI C
MCII0JIb30BaHUEM WIITIOCTPATUBHBIX MaTEPUAJIOB.

CoBMmecTHasl 1eSITEILHOCTD (COTPYAHMYECTBO):
* [IOHUMAaTh U UCII0JIb30BaTh IPEUMYILIECTBA KOMAaHHON U UHIMBUyaIbHOU pabOThI IpU
peLICHNH KOHKPETHON OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHUS
IpyNIoBbIX (GOpM B3auMOJIEHCTBUS IPU PELIEHUH IOCTABICHHON yueOHOH 3a/1a4H;
* IPUHUMATH LIEJIb COBMECTHOM EATENbHOCTH, KOJUIEKTUBHO CTPOUTH IECUCTBUSA 110 €€
JOCTH)KEHUIO: paclpeAessTh POJIM, JOIOBApUBAThCs, 00CYKAATh MPOLIECC U PE3YIbTAT COB-
MECTHOM paboThl; yMeTh 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJEH, IPOSBIATH TOTOBHOCTh
PYKOBOJIUTD, BBIIOJIHATH IOPYUYEHUS, TIOAUNHATHCS;
* IJTAHUPOBATh OPTraHU3ALKI0 COBMECTHON pabOTHI, ONPEAEIATH CBOIO POJIb (C yUETOM
MPEANOYTEHUN U BOBMOXXHOCTEH BCEX YYACTHUKOB B3aUMOCHCTBUSA), pACTIPEICIISTh 3a-1a4l
MEXy WICHAMH KOMaH/Ibl, Y4aCTBOBATh B TPYNIOBBIX (hopMax paboThl (00CYXaeHHsI, 0OMEH
MHEHUSMU, «MO3TOBbIE IUTYPMbI» U UHBIE);
* BBITNOJIHATBH CBOIO YacTh pabOThI, JOCTUTATh KAYECTBEHHOI'O pe3yJIbTaTa o0 CBOEMY
HaIPAaBJICHUIO U KOOPAUHUPOBATH CBOU JECUCTBHUS C IPYTUMU YJI€HAMH KOMAaH/[IbI;
* OLICHMBATh KA4ECTBO CBOETO BKJIa/a B OOLIUII MPOAYKT MO KPUTEPHSIM, CAMOCTOSATEIIBHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS; CPABHUBATH PE3YJIbTAThl C UCXOAHON
3a/1a4eil ¥ BKJIJ] KaXK10T0 YJeHa KOMaH/Ibl B JOCTUKEHHUE PE3YJIbTATOB, Pa3lesaTh chepy
OTBETCTBEHHOCTH U MPOSABIIATH TOTOBHOCTh K IPEJOCTABICHUIO OTUETA MEPEJ] MPYIIION;
* OBJIQ/IETh CUCTEMON YHHUBEPCAIbHBIX KOMMYHUKATUBHBIX JA€UCTBUN, KOTOpasi 00eCcIIeunBaeT
c(OPMHPOBAHHOCTH COLUANIBHBIX HABBIKOB U AMOIIMOHAILHOT'O UHTEJIEKTa 00yJaroLIiXCsl.
YHuBepcainbHbIe peryJIaTHBHbBIE 1eHCTBUSA

Camoopranuzanus:
* BBISIBJIATH IPOOJIEMBI JUISl PELLICHHs B )KM3HEHHBIX M YU€OHBIX CUTYalUsX, UCIOb3Ys
Ouosornyeckue 3HaHus;
* OPUEHTHUPOBATHCS B PA3IMUHBIX MOJX0JaX MPUHATHS PEeIlIeHUH (MHIUBUIYalbHOE, IPUHATHE
pelIeHys B rpymie, NPUHITHE PEeIIeHUH TPYIIoil);
* CaMOCTOSITEIbHO COCTABIISATh AITOPUTM PELICHMS 3a/1a4M (UM €T0 YacThb), BEIOWpaTh cr1oco0
pelieHns yueOHo OMOJOTHYeCcKON 3a1aut ¢ y4ETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh MpEJIaracMble BaApUaHThl PELICHUI;
* COCTaBJIATH IUIaH ASUCTBUH (IUIaH peain3alliil HAMEUEHHOTO aJITOPUTMA PEIIEHUs),
KOPPEKTHPOBATh MPEATOKEHHBIN aJrOPUTM € YIETOM MOJTYUEHHSI HOBBIX OMOJIOTMYECKUX
3HaHUH 00 N3ydyaeMOM OHOJIOTHYECKOM OOBEKTE;
* 1eTaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PElICHUE.
CamokoHTpoJIb (peduiekcus):
* BJIAJIETh CIIOCOOAMU CAMOKOHTPOJIS, CAMOMOTHUBAILIUU U peIIeKCUH;
* 1aBaTh a/ICKBATHYIO OLIEHKY CUTYalllH U Mpe/jiaraTh IiaH e€ N3MEeHEeHUS;
* YUUTHIBATh KOHTEKCT U IIPEIBUIETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTb IIPH PELLICHUN
yueOHOI OMoJornyeckon 3aauu, aaanTUPOBATh PEIICHUE K MEHSIOIUMCS 00CTOSTENbCTBAM;
* OOBSACHATH MIPUYUHBI TOCTHXKEHUS (HEIOCTHXKEHHS) PE3YJIbTaTOB AEATEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OMBITY, YMETh HAXOJUTh MO3UTUBHOE B IPOM3OLIEIICH CUTYallNH;
* BHOCUTb KOPPEKTHUBBI B ICATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, N3MEHUBIINXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;
* OLICHUBATh COOTBETCTBHUE PE3YJIbTATA LIEJIU U YCIOBHSAM.
OMOIIMOHAIILHBIN UHTEJUIEKT:



* pa3nuy4aTth, HA3bIBaTh U YNPABISATh COOCTBEHHBIMU SMOLHUSMHU U SMOLUSAMU APYTUX;
* BBISIBIISITH U AHAJTU3UPOBATH MMPUYUHBI SMOIIHIA,

* CTaBUTH Ce0sl HA MECTO JPYTOro YeI0BeKa, IOHUMATh MOTHUBBI 1 HAMEPEHHUSI IPYTOro;
* PEryJIMPOBATh CIIOCOO BBIPAKCHHS SMOIIHH.
[IpunsaTue ceds1 U IPYyrux:
* OCO3HAHHO OTHOCHUTBCS K IPYTOMY Y€JIOBEKY, €ro MHEHHIO;
* IPU3HABATh CBOE MPABO HA OIMKOKY U TAKOE K€ MPaBo JPYToro;
* OTKPBITOCTH ce0e U ApYruM; 6 0CO3HABATh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;
* OBJIQ/IETh CUCTEMON YHUBEPCAIbHBIX YU€OHBIX PEryISTUBHBIX ACHCTBUM, KOTOpas
obecrnieunBaeT (HOPMHUPOBAHUE CMBICIIOBBIX YCTAHOBOK JINYHOCTH (BHYTPECHHSISI TO3UIIUS
JUYHOCTH ), ¥ )KU3HCHHBIX HABBIKOB JIMYHOCTH (YIIPABIICHUS COOOM, CAMOIUCITUTUIMHEI, YCTOM -
YUBOTO MTOBEJICHU).
JInyHOCTHBIE pe3yJIbTAThI

IlaTpuoTHyeckoe BOCIUTAHHE:
* IOHUMaHHE [IEHHOCTH OMOJIOTHYECKON HAyKH, €€ POJIM B Pa3BUTHHU YEJIOBEUECKOT0 OOIIEeCTBa,
OTHOIIEHHE K OMOJIOTUU KaK BaYKHOM COCTABIIAIONIEH KYJIbTYpPbI, TOPJOCTh 33 BKJIAJ POCCHICKUX
U COBETCKHX yYEHBIX B pa3BUTHE MUPOBON OMOIOTMUYECKON HAYKH.
I'paxnaHckoe BOCIUTAHKE:
* TOTOBHOCTbH K pa3HOOOPa3HOM COBMECTHOM JCSITEILHOCTH IIPH BBHITIOJTHEHUH OMOJIOTHICCKUX
OTIBITOB, SKCIIEPUMEHTOB, UCCIICAOBAHUN U TIPOSKTOB, CTPEMIICHHE K B3aMMOIIOHIMAHHIO H
B3aMMOITOMOIIIH.
JlyXOBHO-HPABCTBEHHOE BOCIIMTAHME:
* TOTOBHOCTbH OIIEHMBATh CBOE TIOBEJICHUE M MOCTYIIKH, a TAKXKE MOBEJCHUE U MTOCTYIKU APYTUX
JIOJIEH ¢ MO3UIIUU HPABCTBEHHBIX HOPM M HOPM JKOJIOTHUYECKOT0 TIpaBa ¢ y4ETOM OCO3HAHUS
MOCIIEACTBHM MOCTYITKOB.
JcTeTH4ecKoe BOCIIUTAHME:
* MOHUMAaHHUE SMOITMOHATHFHOTO BO3JICHCTBUS MPUPOIBI U €€ IIEHHOCTH. LleHHOCTH HaydyHOTOo
MO3HAHUS:
* OPHCHTAIUSA B JCATSILHOCTH HA COBPEMEHHYIO CHCTEMY OMOJIOTHICCKUX HAYUHBIX
MPEJICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIBI, B3AUMOCBS3SIX YEIIOBEKA C
MIPUPOAHOUN U COLIMATIBHOM CPEOM;
* pa3BUTHE HAYYHOU JTFOOO3HATENFHOCTH, MHTEpECca K OMOIOTHUECKON HayKe U
HCCIIEIOBATENLCKOM IeATEIHHOCTH;
* OBJIa/ICHE OCHOBHBIMH HAaBBIKAMHU UCCIIEJIOBATEILCKOM IeATEIHHOCTH.
@DopMHUpOBaHHUE KYJIbTYPbI 310POBbSI:
* OCO3HAHME IICHHOCTH YKU3HU; OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 37I0POBBIO M YCTAaHOBKA HA
3I0POBBIN 00pa3 KU3HU (370pPOBOE MUTAHUE, COOTIOIEHNE TUTUEHUYECKHUX TTpa-BUJ,
cOaTaHCUPOBAHHBIN PEKUM 3aHIATUN U OTABIXA, PETyIIsApHas PU3NIeCKasi aKTUBHOCTB);
* OCO3HAHUE MOCJIEICTBUI 1 HETIPHUATHE BPEAHBIX MIPUBBIUEK (YIIOTPEOICHNE aJIKOT OIS,
HApKOTHUKOB, KyYpEeHHE) ¥ UHBIX (hopM Bpeaa it (U3UIeCKOro U ICUXUYECKOTO 310POBbS;
* OO0 IeHre TIpaBUil 6€30MaCHOCTH, B TOM YHCIIE HABBIKH 0€30MaCHOTO TTOBE/ICHUS B
MIPUPOJHOM CpeliE;
* YMEHHE 0CO3HABATh HIMOLMOHAILHOE COCTOSIHUE CBOE U APYTUX JIIOJIEH, YMETh YIIPABIIATh
COOCTBEHHBIM SMOIIMOHAIBHBIM COCTOSIHUEM;
* cOpMHUPOBAHHOCTH HaBbIKA peICKCHH, IPU3HAHKUE CBOETO MpaBa Ha OITHOKY M TAKOTO JKE



IIpaBa Ipyroro 4ejioBeKa.
Tpynosoe BocniuTanue:

* AKTMBHOE y4acCTHE B PELICHUH ITPAKTUUECKUX 3a/]a4 (B paMKaX CEMbH, LLIKOJIbI, TOPO/A,
Kpasi) OMOJIOTHYECKON M HKOJIOTUYECKON HAIPaBICHHOCTH, HHTEPEC K MPAKTHUECKOMY
U3y4EHHIO podeccHii, CBA3aHHBIX ¢ OUOJIOTHEH.

IKOJIOTHYECKOe BOCIIUTAHUE:

* OpUEHTAaLMs Ha IPUMEHEHHE OMOIOTNYEeCKUX 3HAaHUH AJIs pelleHus 3a1a4 B 001actu
OKpYXKaroIlel Cpelibl, IJIAHUPOBAaHUS MOCTYNKOB U OLICHKH X BO3MOKHBIX IIOCIEACTBUN JUIs
OKpYXKaroIlleHl Cpebl;

* IOBBIIICHUE YPOBHS 3KOJIOTMYECKON KYJIbTYpPBI, OCOZHaHUE III00AIBHOTO XapaKTepa KO-
JIOTHYECKUX NPOOJIeM U MyTel UX PelIeHNs; aKTUBHOE HETIPUATHE ACHCTBHUM, TPUHOCAIINX BPE]
OKpYKaroIlEeH Cpese;

* TOTOBHOCTb K YYaCTHIO B IPAKTUYECKON JEATEIIbHOCTH SKOJIOTMUECKON HalpaBIeHHOCTH.
Apantanus 00y4auerocs K U3MeHsIIOIMMCH yCJIOBUAM COLUAIBHON U IPUPOI-HOM
cpenbl:

* OCBOEHHME 00YUaIOIIMMHUCS COLUAIBHOTO OIbITa, HOPM U MPaBMJI OOIIECTBEHHOTO ITOBE/ICHUS B
rpymnmnax 1 cooOliecTBaxX MpU BbIMOJIHEHUH OMOIOTHYECKHX 3a/1a4, IPOEKTOB U

UCCJIEJOBAaHUM, OTKPBITOCTD ONBITY U 3HAHUSAM JAPYTHUX;

* OCO3HaHUE HEOOXOAUMOCTH B (POPMHUPOBAHNU HOBBIX OMOJIOTHUECKUX 3HAHHM, yMEHHE
(dbopMyIupOBATH UEH, TOHITHSL, TUIIOTE3bI O OMOJIOTMYECKUX O0BEKTAX U SIBJICHUSIX, OCO3HAHUE
nedunnuta COOCTBEHHBIX OMOIOTUYECKUX 3HAHUH, ITIAHUPOBAHUE CBOETO PA3BUTHS;

* YMEHHUE ONepUPOBaTh OCHOBHBIMU MOHATHAMH, TEPMUHAMH U MIPEICTABICHUSIMHU B 00JIACTH
KOHLENIUN YCTONYMBOTO Pa3BUTHS;

* YMEHHUE aHAJIU3UPOBATh U BBIABIATH B3aMMOCBSI3U MPUPO/IbI, OOIIECTBA U IKOHOMHUKH;
OLICHMBAHME CBOMX JEMCTBUI C yUETOM BIUSHUSA Ha OKPYKAIOILLYIO Cpey, AOCTHKEHHUS LIeTIeH U
IPEO0JI0JICHHSI BBI30BOB M BO3MOXKHBIX TJI00aJIbHBIX MOCIIEICTBUIH;

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

* YBaXHUTEJIbHOE OTHOILLIEHUE K TOUKE 3PEHMSI IPYroro 4ejIoBeKa, €ero MHEHHUIO, MUPOBO33PEHHUIO.

DopMbI KOHTPOJIA

KoHTpons pe3ynbTaToB 00y4eHuUs: B COOTBETCTBHHU C JaHHON 00pazoBaTeIbHON
IpOTrpaMMOil MPOBOAUTCS B (popMe MUCbMEHHBIX U KCIIEPUMEHTAIBHBIX padoT, IpeArnonaraeTcs
[IPOBEACHUE IIPOMEXYTOYHOM U UTONOBOM aTTECTALUH.

IIpomeskyTOUHAs aTTeCTALMS

s ocymiecTBieHUs TPOMEKYTOUHOM aTTECTALMU UCIIOJIB3YOTCSI KOHTPOJIbHO-OLIEHOYHbIE
MaTepuaibl, 0TOOp CofepKaHUs KOTOPBIX OPUEHTUPOBAH Ha MPOBEPKY YCBOCHHUS CUCTEMBI
3HaHUU U YMEHUN — MHBapUAHTHOTO si/ipa CoAepKaHMsl IEHCTBYIOINX 00pa30BaTeIbHON MPO-
rpaMMBbl IO OMOJIOTHH [T 001Ie00pa30BaTeNbHBIX OpraHUu3auil. 3aJaHus TPOMEKYTOUHON
aTTeCTalluM BKIIOYAIOT MaTepHajl OCHOBHBIX pa3/esioB Kypca OMOJIOTHH.

I[MTAKET OLIEHOYHbIX MATEPHUAJIOB 1 KPUTEPU OHEHUBAHIA 10
[MPEAMETY «BUOJIOT'US»
KoHTpoJibHbIe H3MepUTeIbHbIe MATEePHAJIbI
[Tpu opranu3zanuy TEKyIEro KOHTPOJIS YCIIEBAEMOCTH 00YYarOIINXCS CIEYET YUUTHIBATh
tpeboBanuss PI'OC OO0 k cucTemMe OLIEHKH JOCTHKECHUS TNTaHUPYEeMbIX pe3yibratoB OOII,



KOTOpasi A0JKHA IIPeyCMaTpUBaTh MCIOIb30BaHHE Pa3HOOOPA3HBIX METOAO0B U (HOpM, B3aUMHO
JOTIOTHSIFOIIUX JAPYT Apyra (CTaHAapTU3UPOBAHHBIE TMCHMEHHBIE M YCTHBIE pa0OTHI, TPOCKTHI,
MPAKTUYECKHE U JTa00paTOpHBIC PabOTHI, TBOPUECKHE PAOOTHI, CAMOAHAIHM3 M CAMOOIICHKA,
HaOJII0ZICHUE, UCTIBITAHUS U UHOE).

Br160p yka3aHHBIX HIKE THIIOB U TIPUMEPOB KOHTPOIBHBIX H3MEPUTEIHHBIX MAaTEPHATIOB
00yCIIOBJIEH MEJAarornyeckoil 1 MeTOINYECKOM 11e71eco00pa3HOCTbhIO, C YUETOM MPEIMETHBIX
ocobeHnHocTel kypca «buomorus 5-11 kiacey.

TecTsl 1 3a1anus pa3padboTansl B cooTBeTcTBHH ¢ (hopmatom EI'D u 'MA, uto mo3BoJsier
JaKe B paMKaxX YCBOCHHMSI MPAKTUYECKOM YacTH MPOrpaMMbl OTpa0aThIBaTh 00IIEeyYeOHbIE U
MpeIMETHBIC 3HAHUS U YMEHHUSI.

[lepedeHb OLIEHOYHBIX MPOLIEYP JOJKEH OBITh ONTUMAIBHBIM U IOCTATOUHBIM JJI OIpe-
JIeJICHUST YPOBHSA TOCTHXKCHHS O0YYAIOIIMMUCS TTPEAMETHBIX U METAIIPEAMETHBIX PE3yIbTaTOB.
®dukcarus pe3yJbTaToB TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00YJaIOUUXCsl OCYIIECTBIISIETCS B
COOTBETCTBUU C NMPUHATON B 00pa30oBaTeNbHOM OpraHu3aluy CUCTEMON OLIEHUBAHUS.

IIpenno:keHHble TUNBI U PUMePHI 3aJaHUI:
* OPUEHTUPYIOT YUUTEINSI B IMANa30HE KOHTPOJIBHBIX U3MEPUTEIBHBIX MAaTEPUAIIOB IO KYpCY,
MIOMOTAIOT Pa3HOOOPA3UTh 3aIaHU TPEHUPOBOYHOTO, KOHTPOJIBHOTO U JIOMOTHUTEIHHOTO
MOJyJIei, KaK MHTEPaKTHBHOTO BHIC0-YPOKa, TaK M TPATUIIMOHHOTO YPO-Ka B paMKaX KJIacCHO-
YPOUHOU CHUCTEMBI;
* YUUTBIBAIOT BO3MOKHOCTH YCBOSHHSI MaTepHalla, C TOYKHU 3peHust ero audQepeHnnanum st
pa3IMYHBIX KaTeropuil 00yJaromuXCsl, pa3HOTO YPOBHS U3YyUEHUS MPEIMETa, BOSPACTHBIX
0COOCHHOCTEH MIIAAIINX IIKOJIHHUKOB, a TAKKE MOTUBAIMOHHOTO M TICUX03MOIIMOHATIBLHOTO
KOMITOHEHTOB YPOKOB;
* MMO3BOJISIOT OTPabaTHIBAaTh HABBIKU, 3aKPEIUISTH MOTYYSHHbIE 3HAHUS U KOHTPOJIHPOBATH
pe3ynbTaThl 00y4eHHUs, KaK B X0/Ie KaXKIO0T0 ypOKa, TaK U B paMKax UTOrOBOTO YpOKa o
Martepuany pazaena. Cnenuduueckoit popmMoit KOHTPOJIS ABIsAETCS padoTa ¢ mMpudopamu,
nabopaTopHbIM 000pya0BaHuEM, MoAeIIMH. OCHOBHAS 11€J1h 3THX MTPOBEPOUHBIX PabOT:
OTIpeNIeICHUEYPOBHS PAa3BUTHSI yMEHHH IIKOJFHUKOB PadoTaTh ¢ 000pyIOBAaHHEM U ITPOBOIUTH
HKCTIEpUMEHTAIBHBIE UCCIIEOBAHMSI, TUTAHUPOBATh HAOIIOACHNE HITH OTIBIT, BECTH
CaMOCTOSITENIHO MPAKTUYECKYIO paboTy. 3aJaHe MOXKET CUMTATHCS BBIMIOJTHEHHBIM, €CITU
3aMrCaHHbIN/BRIOPAHHBIN OTBET COBIIAIAET C BEPHBIM OTBETOM. 3aJaHUsI MOTYT OLICHUBATHCS KaK
1 6anmnoM, Tak ¥ OONBIITUM KOITUYECTBOM B 3aBUCHUMOCTH OT YPOBHS CIOXKHOCTH 33JJaHUsl, OT
KOJIMYECTBA BBEJACHHBIX/BRIOPAHHBIX OTBETOB, OT THIIA 3aJ[aHMSI.
Hopwmpl O11eHOK 32 BCe BHIIBI TPOBEPOYHBIX pabOT
«5» — ypOBEHb BHITIOJIHEHUS TPEOOBAHHUI 3HAYUTEIILHO BHIIIE YAOBICTBOPUTEIBHOTO:
* OTCYTCTBHE OIMIMOOK, KaK 110 TEKYIIEMY, TaK U TI0 IPEIBIAYIIEMY YIeOHOMY MaTepHaiy;
* He OoJiee OHOTO HEJOYETA.
«4» — ypoBeHb BBIMIOJTHEHUS TPEOOBAHUH BBIIIIE YAOBIECTBOPUTEIBHOTO:
* Hanmnume 2—3 omnOoK Uik 4—6 HelouETOB MO TeKyLIeMy Y4eOHOMY MaTepuay;
* He Oonee 2 ommOOK UK 4 HETOYETOB 0 MTPOUJCHHOMY MaTepHany;
* HCIIOJIP30BAHNE HEPAIIMOHAIBHBIX MPHEMOB PEIIeHUs y4eOHOH 3a1auu.
«3» — A0CTaTOYHBIM MUHUMAJIBHBI YPOBEHD BBITTOJTHEHUS TPEOOBAHUM, TPEABIBISIEMBIX K
KOHKPETHOU pabore:
* He Oonee 4—6 ommOok nau 10 HeOUETOB 1O TEKyIIEeMY y4eOHOMY MaTepHay;
* He Oonee 3—5 ommOOK KM He Oosiee 8 HEOUETOB 10 MPOHICHHOMY YYeOHOMY MaTepuay.



«2» — YpOBEHb BBITIOJHEHUS TPEOOBAHUI HUXKE yYIOBIECTBOPHTEIHHOTO:
* Hanmmuue Oonee 6 ommoOok uiau 10 HeJOUYETOB MO TEKYIIEMY MaTepuaty;
* Oostee 5 ommOOK win O6osiee 8 HETOUETOB 0 MPOHJICHHOMY MaTepuay.



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

P.3. MHorooGpa3ue »KUBBIX OPraHU3MOB — 15 .
P.4. TToBTOopenue u 0600meHne — 2 .

TemaTnyeckoe NJIAHKPOBaHKE B S Kj1acce

Ne | Tema Coneprxanue [leneBast yctanoBka | Konuu | OcHOBHBIE BUIBI AesiTebHOCTH | Mcnionb3oBaHue

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

| YacOB | pPOYHOM 3aHSITUU

buonorust — nayka o xuBoM mupe (7 9)

1 | Metoas! uzyuyenust | Mcnonb3oBaHue yBe- OOBSICHATD 1 YmMmenue paboTtaTh C MUuKpOCKOIl CBETOBOH,
MIPUPOABL. JUYUTENBHBIX TPUOOPOB MPU | HA3HAUYCHHE 1a00paTOPHBIM 000pyI0BaHUEM, | ITUGPOBOK
JlaGoparopHasi pa- | U3y4eHHH OOBEKTOB KUBOU YBEITUYUTEIIbHBIX YBEJIMYUTEIbHBIMHU MPUOOPAMH.
6ota 1 IPUPOJIbL. YBEIUUUTENbHBIE | IPUOOPOB. N3yuatpe yCcTpONCTBO MU-

«3yueHue npuOOPHI: JIYIbI py4Has, Paznuuate pyunytro KpPOCKOIIa U COOII0AaTh IPpaBUiia
yCTpOKCTBa IITaTUB-Hasi, MUKPOCKOIL. P. | u mratuBHy0 paboThl ¢ MUKPOCKOIIOM.
YBEJIUYHUTENbHBIX I'yk, A. Ban JleBenryk. Yactu | nymbl, 3HaTh CpaBHMBATh yBEJIMYEHHE JTYTIbI U
prudoOpoB» MHUKpPOCKOIIA. BEJIMYMHY IOy~ MuKpockomna. [TomyuaTs HaBBIKH
Mukponpenapar. [IpaBuna 4aeMoro ¢ ux nomMo- paboThl ¢ MUKPO-CKOIIOM U
pa-00TbI C MUKPOCKOIIOM. b0 YBEITUYECHHUS. W3y4YEHUHU TOTOBBIX
MuKponpenapatoB. CobmroaaTh
npaBmia paboThl B KaOMHETE,
oOparieHus ¢ 1abopaTOPHBIM
000pyI0BaHNEM
Ctpoenue opranuszma (9 u)
2 CrpoeHnue KIeTKH. Crpoenue kietku. TkaHu. | BeIsABiIATH yactu 1 Ymenue paboraTh C MUuKpOCKOII CBETOBOMH,

JIaGoparopHas pa-
0oTa 2.

«3HAKOMCTBO C
KJIETKAMHU PaCTEHUIN»

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

KJIETKU Ha
pPHUCYHKax

yueOHHUKa, XapaKTe-
pHU30BaTh UX 3Haye-

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

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 OT/AENbHBIE KIETKH,
BXOJISIIIIUE B COCTAB TKAHHU.
O0600mars U GUKCHPOBATH
pe3yabTaThl HAOIIOACHUH,
nenath BbIBOIbL. COOMIOAATh
npaBujia pabOThl B KAOMHETE
Ouosioruu, oOpareHus ¢
1a00paTOPHBIM 000PYIOBAaHHEM

byHKIHH.
XUMUYECKUN COCTaB XUMHYECKUN COCTAB Paznuuate HabGmronate qemoHcTpanuo
KJIETKH. KJIETKH. XUMUYECKUE HEOpPraHu-4eCcKue u ONBITOB YUUTEIIEM,
BEILIECTBA KJIETKH. OpPraHUYECKHUe AQHAIIM3UPOBATH UX P €-3YyJbTATHI,

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

BEIIIECTBA KIICT-KH,
MUHEPATBHBIC 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 )

CrpoeHnue u
KHU3HEEATSILHOCTh
OakTepuil. 3HaYCHHE
OakTepuil B IpUpPOIEe
Y )KM3HU YeI0BeKa

bakrepuu: crpoenue u
KU3HEJEeATeNIbHOCTh. bakT
epuH — MPUMHTHUB-

HBIE OJIHOKJIETOYHBIE Op-
raau3Mbl. CTpoeHue Oak-
Tepuil. PazmHoxenue.
OakTepuil JeJIeHHEM
KJIETKU HazaBoe. bakre-
pHUH KaK caMasi APEBHSS
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'omocemenHsbIe,
MOKPBITOCEMSIHHBIE.
JIaGoparopHas
pabora3.
«OcobeHHOCTH
Pa3BUTHS CITIOPOBBIX
pacTeHuin»

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,
MAIIOPOTHUKH, XBOILH, TUIayHbI
KaK CIIOpPOBBIE pacTe-Husl,
OTpeAesATh TEPMUH

«criopay». BeISBIATH Ha pUCYHKE
y4eOHUKA Pa3-THIus MEKIY
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-
JUYUTEIBHBIMU IPUOOpaMHU.

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




Bonopocnu, nx
MHOTOO0Opa3ue B
pupoJie

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

N3yunth cTpoeHue
U pa3MHOXEHUE
BOJIO-pOCiien

Boigensite 1 onuchBaTH
CYLIECTBEH-HbIE PU3HAKH
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 [T
MTOJATOTOBKH COOOIIIE-HUS O
3HAYE€HUH BOJIOPOCIIEH B IIPU-
pOJie U KU3HU YeTIOBEKa

Muxkpockorn

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

Mxu. O61mmas xapak-
TEepPUCTHKA U 3HAYE-
HUE

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

N3yuuts cTpoeHue
Y pPa3MHOXEHUE
MXOB

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

BEIBOABLI. Ha3pIBaTh
CYILIECTBEHHBIE IPU3HAKHA MXOB.
Pacno3naBate npeacraButenen
MO-XOBHUJIHBIX HA PUCYHKAX,
repOapHBIX MaTepuatax, KUBbIX
o0BbeKkTax. Beinenars npusHaku
MPUHAJIEKHO-CTH MOXOBHIHBIX
K BBICIIMM CIIOPO-BbIM

Mukpockorn

1 (poBOH,
MHUKpOIperna-paThl.
(Cdar-uym — kuite-
TOYHOE CTPOCHHUE)




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

pacTeHusiM. XapakTepru3oBaTh
MIPOIIECCHI Pa3-MHOXKEHUS
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 HX
CXOJICTBO U

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

I'puOb1. Obmas
XapaKTePUCTHKA.
MHmuoroo6pasue
rpuboB.

MHoroob6pa3ue u
3HaueHue rpuooB.
CrpoeHue NUIAIOYHbIX
rpuboB. [InecHeBsie
rpubbl, UX UCIIOIb30BaHUE
B 3/]paBOOXPaHEHHUU
(aHTHOMOTHK TTCHUIIHII-
nuH). OJHOKIJIETOUHBIE
rpubsl — apoxoku. Ux
HCTIOJIB30BaHUE B XJIe-
OorneueHnH 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
rpuObl HA TUTACTHHYATHIEC U
TpyOuaTsie.ONUCHIBATh
CTpOEHHE IJIECHEBBIX IPHUOOB 1O
pUCyHKY yueOHHKa.OObACHATH
TEPMUHBI «QHTHOUOTUK» U
«TeHUIWUTMHY. Pacrio3HaBath
ChEIOOHBIE U SITIOBU-THIE TPUOBI
Ha TabIuIaX U PUCYHKAX
y4deOHHKA. Y 4acTBOBATh B
COBMECTHOM 00CYXJe-HUU
MpaBuil cOopa M UCTIOJIb30BaHUS
rpu60B.O0BACHATH 3HAUEHUE
rprOOB TS YeTIOBEKA U TSI
MIPUPOJIBI

I'oroBuTH MU-
Kpornpenapar
KYJIbTYpPbI
npoxoken.M3yyaTp
IUIECHEBBIE TPUOBI MO
MHUKPOCKO-TIOM NpU
Ma-JIOM YBEJIU-UYEHUHU
Ha TO-TOBBIX
n\MUKpoIpemna-
paTax.OJIeKTpOH-HbIE
TaOIUIIBI U TITAKaThI.




JKHM3HH 4YCJIOBCKA




Beenenue — 1u.

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

TemaTnyeckoe IIaHUPOBaHUE B 6 Kiacce

P.2. — XKuznenearenbHOCTh PaCTUTEIBHOIO OpraHu3Ma — 9 4.
P. 3. Knaccuduxanus n1BeTKOBBIX pacTeHHH — 7 .
P.4. Pactenus u okpyxaromas cpena — 4 .

No | Tema Conepxanue LeneBas ycranoBka | Konnu | OcHOBHBIE BUIBI iesTenbHOCTH | Mcnonb3oBanue

/ ypoka €CTBO | 0OydYaroImuxcs Ha ypOoKe/BHEY- o0opoioBaHus

1 YacoOB | pOYHOM 3aHSTHH

OCOOEHHOCTU CTPOEHUS IBETKOBBIX pAaCTeHUH

1 | Cewms, ero Cewms kak opras pas- Crpoenue cemenn: | 1 OOBACHATH POJIb CEMSIH B Pa6ora «Ctpoenue
CTpOEHUE U MHOXEHHUs KOXKypa, 3apO/IblLI, npupoje. XapakTepu3oBaTh ceMeHH daco-
3HAYEHUE pacreHuii.3HaYCHUE CEMSIH B | DHJIOCTIEPM, (YHKIIMM YacTel CEMEHHU. mu»lludposas

IPU-POJIE U )KU3HU YeJIOBeKa | CeMsA0-IIH. OnuchIBaTh CTPOECHUE 3apo/iblla | JIAOOPATOPHS 110

JlaGopaTtopHas pabora 1
«Ctpoenue ceMenu ¢a-
COJIn»

Crtpoenue 3apo-
JpIIIIA PACTEHUS.
[IBy-nonbHBIE U
OJIHOJI0JIb-HbIE
pacTeHus.
IIpopacranue
CEMSH.

pacTteHus. Y CTaHaBIMBAaTh
CXOJICTBO TPOPOCTKA C
3apoapiiieM ceMeHu. ONUChIBaTh
CTaJMu IPOPACTAHUS CEMSH.
BEISBIATE OTIIMYUTENHHEIS
MIPU3HAKU CEMSIH JBYIOIbHBIX U
OJ-HOJOJBHBIX PACTEHHU.
Hcnonb3oBaTh
nH(pOpPMaITMOHHBIE PECYPCHI IS
MOJITOTOBKU COOOIIIE-HUS O POJIH

AKOJIOTHHU (AaTYUK
OCBe-1LEHHOCTH,
BJIQKHOCTH H
TemIepary-
PB1).DIEKTPOHHBIE
TaOMUIIBI U TITAKATHI.




CEMsIH B )KH3HH YeJIOBE-
ka.[IpoBoauTh HAOMIOICHNUS,
(UKCUPO-BATh UX PE3YJILTATHI BO
BpEMsI BBIIIOJI-HEHUS
nabopaTopHOH
pabotb1.CobmoaaTh mpaBuia
paboTHI B KaOu-HETe,
oOparmienus ¢ 1a6opaTOpHBIM
o0opynoBaHueM YMeHHE
paboTath ¢ 1a00paTOpPHBIM
o0opynoBaHueEM,
YBEIMYUTEIbHBIMU IPUOOPAMH

YciaoBus
MpopacTaHust
CEMSH

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

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

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

XapakTepu30BaTh poJib BOJBI U
BO3-lyXa B IPOPaCTaHUU
ceMsiH.OOBSACHATb 3HAUCHHE
3aMacHbIX NU-TATEIbHBIX
BELIECTB B IPOPACTaHUU
ceMsiH.OOBSACHATh 3aBUCUMOCTh
IIpopacTa-Hus CEMSH OT
TEMIIEPATYPHBIX yCIIO-
Buii.IIporuo3uposars cpoku
10ceBa Ce-MsiH OTJEJIbHbIX
KyJIbTYyp.YMeHue paboTath C
71a00paTOPHBIM 000PYIOBaHUEM,
YBEJIMYUTEIbHBIMUA IPUOOPaMHU.

Pa6ota

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

cemsH. Lludpposas
naboparopust 1o
9KOJIOTHH (TaTUYHK
OCBe-II[EHHOCTH,
BIIAKHOCTH U
TEMIIEPATY-PBl).

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

THuIbl KOPHEBBIX CUCTEM
pactennii. CTpoeHne KOpHS
— 30HBI KOpHS: KOHYC
HapacTaHus, BCa-ChIBaHUS,

MIPOBE/ICHMS, IETICHHUS, POCTA.

Poct xopHns, reorponusm.
Bu-non3Mmenenust KOpHEH.

3HaueHHe KOpPHEW B MPUPOJIE.

N3yunTs BHELIHEE U
BHYTpPEHHEE CTpPOe-
HUE€ KOpHS

Paznuyare 1 onpeAensaTh THITHI
KOP-HEBBIX CUCTEM Ha PUCYHKaX,
repOap-HBIX YK3EMIUIpax,
HATYpaJIbHBIX
obbexTax.Ha3piBaTh yacTu
KOpHsI. Y CTaHABJIMBATh
B3aMMOCBSI3b CTPOC-HUS U
¢byHKIMI yacTen

Mukpockon

UG poBO,
MUKpOMperna-
patbl.DNeK-TPOHHbIE
Ta-OJIMIIBI U TITA-KaThI.




JlaGopaTtopHas pabora 2.
«CTpoeHue KOpHS Mpo-
pOCTKa»

KOpHs.OO0BSICHATh 0COOCHHOCTH
pocta kop-Hs. [IpoBoauTh
HaOII0/IeHUs 32 U3-MEHEHUSIMU B
BEPXYLIEYHON 4aCTH KOPHS B
nepuoj pocra. XapakTepuzoBaTh
3HAYEHUE BUION3-MECHEHHBIX
KOpHEH 1Jist
pactenuii.IIpoBonuTs
HaOMroeHUS U (PUKCUPO-BATh UX
PE3yIbTaThl BO BPEMsI BBITIOJI-
HEHUSs J1abopaTOPHOI
pabotb1.Cobito1aTh MpaBuia
paboTHI B KaOU-HETe,
oOpaltieHus ¢ J1abopaTOPHBIM
obopyznoBanueM Y MeHuE
paboTath ¢ 1a00paTOpPHBIM
o0opyoBaHueEM,
YBEJIIMYUTEIIBHBIMU TIPUOOPAMH.

Jlucrt, 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 pAaCTEHMUSL:
¢doTocuH-TE3, UCTIApEHHE,
razoo0-med. Jlucroman, ero
pOJIb B )KM3HU PACTEHMUS.
Bunonszmenenus n1m-cTheB

W3y4unTh BHEIIHEE U
BHYTpEHHEE
CTPOEHHE JIUCTA.

Omnpenenars yacTH JUCTA Ha
repOap-HbIX K3EMILISIPaXx,
pucyHKax.Paznu4are mpocTeie U
CJIOXHBIE JIU-CThS.
XapakTepu3oBaTh BHYTPEHHEE
CTpOEHHE JIUCTA, €r0 YacTu
VYcTaHaBIMBaTh B3aMMOCBS3b
CTpoe-HUsI U QyHKIUH

nucTa. XapakTeprU30BaTh
BUJIOM3MEHEHMUS JINCTHEB
pacteHuilY MeHue paboTaTh ¢
1a00paTOPHBIM 000PYIOBAaHHEM,
YBEJIMYUTEIbHBIMUA TPUOOpaMHU.

ONEKTPOHHBIE
TaOJUIIBI ¥ TITAKATHI.
[udposoit gaTumk
KOHIICHTPAIIUU HOHOB,
3JIEKTPOJ] HUTpAT-
AHMOHOB, DJIEKTPOJI
CpaBHE-HUS.




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 CTEOJIS.

OnuceIBaTh BHENIHEE CTPOCHUE
cTe0-JIs1, MPUBOIUTH TPUMEPHI
pas3IMYHbIX THIIOB CTEOJIEH.
Ha3piBaTh BHYTpEHHME YacTU
cTe0uIst pacTeHUH 1 ux

Muxkpockor

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

JyKOBHIIBI» OyHKIun cTedus. ¢bynkunu.Onpenenarsb JIBY/I0JIbHBIX
Bu-nousmenenus BUJIOM3MEHEHUS Ha/l-3€MHBIX U | PACTCHUH» DIIEKTPOHH
cTebns y MIOJI3€MHBIX 1100ETOB HA b€ TaOIHIIBI U
Ha/I36MHBIX U MOJI- pHUCyHKaX, Gpororpadusx, IJIaKATBhI
3€MHBIX TTOOETOB. HaTypaib-HBIX
oO0bekTax.13yyaTs u onuchIBaTh
CTPOCHHE MO-3€MHBIX MOOETOB,
O0TMEYaTh UX pa3-
nnyus. PUKCUpPOBATH
pe3ysbTaThl UCCIIEA0-BaHUM.
CobmroiaTh npaBuia padoThI B
kabuHeTe, oOpaleHus ¢ gabopa-
TOPHBIM 000pYyJIOBaHHEM
Ku3HeesTenbHOCTh PaCTUTENILHOTO OPraHu3Ma
MusnepanpHoe iTa- | MHUHepalbHOE MUTaHUE YcraHaBlIMBaTh 1 OOBACHATH pOJIb KOPHEBBIX Bo- | Lludponas
HUE pacTeHUul u pacTeHMi U 3HaYCHHE B3al-MOCBSI3b JIOCKOB B MEXaHH3Me naboparopust 1o
3Ha4YeHHE BOJIbI BoJIbIBosa Kak MOYBEHHOT'O MIOYBEHHOT'O HKOJIOTUH (AATUUK

HEO00X0IMMOE yCIIOBHE
MHUHEpaJIbHOTO
(MOYBEHHOT0) MUTAHMUS.

B BOAC MUHCPAJIbHBIX

IICHUEC BOJABI U MHUHEC-
PaJILHBIX BCHICCTB 10

W3BnedeHne pacTeHUEM
13 IOYBBI paCTBOPEHHBIX

cosieid. OyHKIHS KOpHE-
BBIX BOJIOCKOB. [Iepeme-

MIATAaHUS PACTEHUN
U yCIIOBUU BHEILIHEH
CpEJBL.

nutanus. O00CHOBBIBAThH POJIb
IIOYBEHHOT'O MU-TAaHUS B )KU3HU
pactenuii CpaBHUBATh U
pa3anyaTh COCTaB U 3HAYCHUE
OpraHUYECKUX U MUHE-PAIbHBIX
yoOpeHuit 17151 pacTeHUi.
Hcnons3oBate
MH(POPMALIMOHHBIE PECYPCHI IS
MOJATOTOBKHU IpPe3eHTa-1IUU
IIPOEKTA O MPHUCIIOCOOIEHHOCTH

BJI&K-HOCTH, OCBE-
IIEHHOCTH )




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

K BOJIE pACTE€HUI pa3HBIX
DKOJIOTUYE-CKHUX TPYIII

Bo3nymnoe nuta-nue | Bo3nyniHoe nutanue XapakTepru3oBaTh [IpuBoAUTE TPUMEPHI Hudposas
pacTeHuii — pacTeHuii — ycIlloBuS, OpPraHu3MOB — aBTOTPO(OB U nabopaTopus 1o
¢dorocunTe3 dorocunTe3Y croBus HE00XO0AU-Mble JUIs rerepoTpodoB, HAXO-AUTh HKOJIOTUH (AATYUK
o0Opa3oBaHUs BO3/yILLIHOTO pa3iauyus B UX YTJIe-KUCIIOro ra3a U
OpPraHMYECKUX BEILIECTB B | IUTaHUS nuTaHuu.O00CHOBBIBATh KHCJIOPOAa)
pacTeHuu. 3eEHbIe pacteHnit. OOBSICHAT KOCMHUYECKYIO POJIb 3€TEHBIX
pacTeHust — aBTOTPOPBHI. b POJIb 3€JIEHBIX pactrenuii. Mcnons3zoBaTth
I'erepoTpodsl Kak mo- JUCTHEB B MH(OPMaLMOHHBIE PECYPCHI JUIS
TpeOUTEIN FTOTOBBIX Op- dorocuHTe3e HOJrOTOBKH COOOIIEHUS O POJIH
FaHUYECKHUX BEIIECTB. ¢dorocuHTe3a HA HAIIEH
3HavyeHue pOTOoCUHTE3a B I1aHeTeBeInonHATh
IpUpoJIe HaOJII0/IEHUS U U3MEpe-Hus
Jpixanue JpIxanue u oOMeH Be- YcraHaBiIuBaTh Bocnuranue 6epexxHoro [Mudposas
1iecTB y pacteHuitPoinb B3al-MOCBSI3b OTHOIIEHMSI K CBOEMY 3/10pOBbIO, | JIabopaTopus 1O
JBIXaHUS B )KU3HU IIPOLIECCOB IIPUBUTHE UH-TEpPECa K HKOJIOTUH (AATUUK
pactenuii. CpaBHUTEINb- JBIXaHUS U U3YYEHHUIO NpEeMETA. YTJIe-KUCIIOro ras3a u

Hasl XapaKTEePUCTHKA
MIPOLIECCOB JbIXaHUS U
dorocunTesa. 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 BaKHBIN

KHCJIOPOAa)




IMPU3HAK XU3HU

9 | Tpancnopr BemecTB. | TpaHCOpT BEmIeCTB. YcraHaBiuBaTh 1 OOBSACHATH POJIb TPAHCHIOPTA [Mudposas
Hcnapenue Boibl Hcnapenue Bobl B3aU-MOCBSI3b BEIIIECTB, UCIIAPEHUS BOJBI. nabopaTopusi 1o
JTUCTBIMU aucThsaMU. TypropHoe TpaHCHopTa .O6G0CHOBBIBAaTH POJIb HKOJIOTUH (AATYHK
JIaGoparopHas paboTa | COCTOSIHUE KJIETOK BEIIIECTB B IIOYBEHHOI'O MMU-TaHUA B )KU3HU | BIIaXX-HOCTHU, OCBE-

4. «Mcnapenue BOJbI pacTeHUHU. pactenuit CpaBHUBATH U IICHHOCTH ) U ()POBOU
JHUCTBSMU J10 U IIOCTIE pasnyaTh COCTaB U 3HaYECHUE JaTYUK
TIOJIBAY, OpPraHUYeCKUX U MUHE-PATBHBIX | DJIEKTPOIPOBOJHOCTH
5. Typropnoe ya0OpeHu# AJI1 pacTeHUH.
COCTOSIHUE KJIETOK. Hcnons3oBats
6. 3HaueHue MH(POPMALIMOHHBIE PECYPCHI AT
KYTHKYJIBI ¥ IPOOKH B MOJrOTOBKH MPE3CHTA-IIUU
3alIUTe PACTEHUH OT IIPOEKTa O MPHUCIIOCOOIEHHOCTH
UCTIApEHHUSI» K BOJIC PaCTCHUHN pa3HbIX
HKOJIOTUYE-CKUX TPYII
Knaccugukanus 1BETKOBBIX pacTeHUHN
10 | CewmeiicTBa Ki1acca OO0mas xapakrepucti-ka. | M3yuurts oOuryto 2 Beinenats ocHoBHbIE pu3Haku | Pabota ¢ rep-6apHbIM

JIBynonbHbIE

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

HBIC ITPU3HAKHA CEe-MEICTB.

3HaueHue B MpUPOJE U
YKU3HU 4eJI0-BeKa.
CenbCcKoX035111-CTBEHHBIE
KYJIBTYpPbI

Xa-pPaKTEPUCTUKY
ce-MeHCTB Kiacca
JIBy-nonbHBIE.

KJIac-ca
JBynonpHbie.OnIUCHIBATH
OTJIMYUTEIbHBIE TPU3HA-KU
ceMmeicTB Kkinacca.Pacno3sHaBaTth
MpEICTaBUTENIEH Ce-MEMCTB HA
pHUCYHKaXx, repOapHbIX Ma-
TepHaax, HaTypaJbHbIX
o0bexTax. I [puMeHaTs NpuémMbl
paboTHI C OTIpe-AeTuTeIeM
pacrenuit. cronp30Bath
MH(OPMaLIMOHHBIE PECYPCHI JUIS
[IOATOTOBKH IIPE3EHTA-1IUU
IIPOEKTA O POJIM PACTEHUH KJI1ac-

MaTe-puasoM




ca J[ByznonbHbBIE B IPUPOJIE U
JKU3HU YeJIOBEKa

11

CemMelicTBa Kj1acca
OIHOOOJIBHBIE

OO61as xapakTepuCTHKA.

CewmeiicTBa: JInneiiHsle,
JlykoBbie, 3naku. OT-

JIMYUTCIIBHBIC IIPHU3HAKU.

3HayeHue B IPUPOJIE

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

BrinensaTe npu3Haku Kiacca
Opno-ponbHble. OnpenenarTsb
MIPU3HAKH JICJICHUS KJIaCCOB
JABynonsubie 1 OAHOI0JIb-HBIE
Ha cemelcTBa. ONMCBIBAaTh
XapaKTEPHbIC YEPTHI CE-MEHCTB
Kjacca
OpnnononbHeie. [l pumeHsTH
puéMbI pabOTHI C OTpe-
JICIIUTEIIEM
pactenuid. I IpuBOAUTE IPUMEPHI
OXpaHSEMBbIX BUJIOB.
Hcnonb3oBaTh
MH(pOpPMaLIMOHHBIE PECYPCHI IJIS
MMOATOTOBKHU MPE3CHTA-IIHH
MIPOEKTA O MPAKTHUYECKOM HC-
MOJIb30BAHUU PACTEHUN
cemeiictBa OIHOLOIBHEIE, O
3HAYE€HHUH 371aKOB JJIS )KMBBIX
OpraHNU3MOB

Pabota c rep-6apHbiM
MaTe-puasoM




BBenenue — 3 4

TemaTtnyeckoe rmIaHuPOBAHUE B 7 Kilacce

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

O0600611eHue — 1 4.

Ne | Tema Coneprkanue [leneBast yctanoBka | Konuu | OcHOBHBIE BUIBI A€SATEIBHOCTH Hcnonb3oBanue
1/ ypoKa €CTBO | OOYJArOIIUXCS HAa YPOKE/BHEY- 00opoToBaHus
| YacOB | pPOYHOM 3aHSITUU
Pactenust — mpou3BOAUTENN OPTaHUYECKOTO BEIIECTBA
1 | IloxuapcTBo OO0m1as XxapakKTepUCTHKA. N3yuuts ctpoenue | 1 OO0mmas XxapakTeprCcTHKA. Mukpockor
Hacrosue Crpoenue, pa3sMHO-KEHHE 1 pa3MHOXEHUE Crtpoenue, pa3MHO-KE€HUE 1 poBOH,
BOJIOPOCIIH. Boziopociieii. PasnooOpaszue BOJI-pOCIIEH Bojiopociieit. PaznooOpasue MHKpOIpEna-paThbl.
IToamapcrBo BOJIO-pociien. Otaenbl: 3ené- BoJIo-pociieid. Otaenbl: 3emné- (OnHOKNETOYHAS
barpsuku. Pons Hble, Kpacusle, bypsie Hble, Kpacusle, bypsie BOJIOPOCIIb —
BOJIOPOCIIEN B BOJOPOCIIH. 3HAYEHUE BOJOPOCIH. 3HAYEHUE XJIAMHUIOMOHA/1a)
BOJTHBIX BOJIOPOCJICH B MPUPO/IE. BOJIOPOCJIEH B PUPOJIE.
skocuctemax. JI/p | Mcnonp3oBanue Bomopocien Hcnonp3oBanue Bogopocien
1. "Uzyuenue YEJI0BEKOM YEJIOBEKOM
OJIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
BOJOpoOCei"”
2 | Otnen MoxoBuansle, xapaktepuble | M3yuuth cTpoenue | 1 CpaBHMBaTh IIpeICTaBUTENIECH Mukpockon
MoxoBuaHBIE. yepTsl cTpoeHus. Knaccesr: Y Pa3MHOXEHUE pa3-ITUYHBIX TPy PACTEHUMN 1 (poBOH,
Ponbs mxoB B [Teuénounviku u MXOB oTjena, Ae-1aTh MHUKpOIIpena-parsl.
o0pa3zoBaHUH JlucroctebenpHbIE, NX BBIBOIbI. Ha3biBaThH
00JOTHBIX OTJINYUTEIbHBIE YEPTHI. CYILIECTBEHHBIE NTPU3HAKU MXOB.

skocucrem JI/p 2.

Paszmuosxenune (6ecro-yoe u

Pacno3naBate npencraBurenei




«Ctpoenue II0JIOBOE) U pa3-BUTHE MO-XOBUJHBIX Ha PUCYHKaX,
3€JICHOTO MXa MOXOBHIHBIX. MO-XOBHIHBIE repOapHbBIX MaTepHajax, >KUBbIX
KYKYLIKUH KaK CIIOPO-BbIE€ PACTEHHUS. 00beKTax.BeiaensaTs npu3Haku
JICH» 3Ha4yeHne MXOB B MIPHU-POZIC U MPUHAIIIEKHO-CTH MOXOBHIHBIX
KHU3HH YellOBeKa. K BBICIIMM CHOPO-BBIM
JlaGopatopHnas pabora 3. pacTeHUsIM. XapaKTepru30BaTh
«V3y4yeHue BHEUIHETO IIPOLIECCH] Pa3-MHOKEHUS U
CTPOEHUSI MOXOBHIHBIX Pa3BUTHS MOXOBHIHBIX, UX
pacTeHuiD» 0COOEHHOCTH. Y CTaHABIMBATh
B3aMMOCBSI3b CTPOE-HUS MXOB H
UX BO3CUCTBUS Ha Cpeay
oburtanus. CpaBHUBATh BHELLIHEE
CTPOEHUE 3€JIEHOT0 MXa
(KyKyLIKHHA JIbHA) U 0e10ro Mxa
(carnyma), oTMeyaTh uUx
CXOJ/ICTBO U
paznuunst. DUKCUpoBaTh
pe3yJIbTaThl HCCIIEN0-BaHUM.
CoO:ronats npasuiia paboThl B
kabu-Hete, oOpareHus ¢
1a00paTOpPHBIM 000y IOBaHUEM
Otnen OO0m1as xapakTepucTuKa N3yuuts 0011yI0 BrisaBnaTh o011ue 4epThl Pabota c rep-6apHbim
I'onocemeHHbIE. roJOCeMeHHBIX. Pacce-neHne | Xa-pakTepUCTUKY CTPOEHUS U pa3BUTHsI CEMEHHBIX | MaTe-pUuajioM
Pons TOJIOCEMEHHBIX I10 roJIOCe-MEHHBIX pactennii.OcBauBaTh MPUEMBI

TOJIOCEMEHHBIX B
JKOCHUCTEME TalTu
JIp. 4. «Ctpoenue
MOOETOB XBOMHBIX
pacTeHui

JI/p 5.«Ctpoenue
MYKCKHX,
KCEHCKHUX ITUIICK U
CEMSIH COCHBI

IMMOBCPXHOCTHU 3emin.

OO6pa3oBaHue ceMsH Kak

CBUIETEILCTBO 00-JIee

BBICOKOTO YPOBHS pa3BUTHS

T'OJIOCEMCH-HBIX 11O

CPaBHEHHIO CO CIIOPOBBIMHU.
OCo0eHHO-CTH CTPOEHHS U
pa3BU-THUS IPEACTABUTENEH
KJ1acca XBOHHBIE. ['0510-

pacTeHun

paboThI ¢ ompe-AenuTenemM
pactenuii. CpaBHUBATh
CTPOEHHUE CIIOPHI U CEMEHHU.
XapakTepu30BaTh MPOLIECCHI
pa3-MHOKEHUS U Pa3BUTHS
roJ0CeMEH-
HbIX.ITporaozuposats
MOCJIEACTBUS HEpa-IIMOHAIbHON
JIESITEIBHOCTH YEJIOBEKA ISl




OOBIKHOBEHHOI»

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

YKH3HU
rojaoceMeHHbIX . Mcronp30BaTh
WH(pOpPMaIMOHHBIE PECYPCHI IS
IIOATrOTOBKH Hp€3€HTa-I_[I/II/I
MIPOEKTA O 3HAYCHUH XBOWHBIX
secoB Poccum

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

Jl/p 6. «IIpu3Haku
OJIHOJOJIBHBIX U
JIBY/IOJIBHBIX
pacTeHui»

OO0m1as xapakTepucTH-Ka.
CewmeiicTBa: Po3onBeTHEIC,
MOTEIITEKOBEIE,
Kpecrousernsie,
[Tacnénosrie, CiioxHO-
nBeTHbIC. OTINYUTE-HbIC
MIPU3HAKU CEMEHCTB.
3HaueHue B NPUPOJE U
JKA3HU YejI-BeKa.
CenbCKOX03s5IICTBEHHBIC
KYJIBTYpPbI

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

Bo1aenste OCHOBHBIE TPU3HAKU
Kj1ac-ca JIBy10JIbHBIE.
OnuceIBaTh OTIIMYNTEIbHBIC
IIPU3HA-KU CEMEMCTB KJacca.
Pacnio3naBate npeacraBuTenen
C-MEHCTB HAa PUCYHKAX,
repOapHbIX Ma-Tepuaax,
HaTypaJIbHBIX
obbekTax. [ IpuMeHsITh TpUEMBI
paboTHI C Orpe-AeuTeIeM
pactenuii.Mcronb3oBath
MH(OPMaLMOHHBIE PECYPCHI JUIS
MIOArOTOBKH IIPE3EHTA-LIUN
IIPOEKTa O POJIU PaCTEHUH Kiac-
ca /IBynonpHBIE B IpUPOJIE U
KU3HU YEJIOBEKa

Pa6ota ¢ repbapHbIM
MaTepHaiIoM




CemMelicTBa Kj1acca
OaHOIOIBHBIE

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

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

BriaensaTs mpu3Haku Kiacca
Opnno-ponbHbIe. OnpenenarTsb
MIPU3HAKH JICJICHUS KJIaCCOB
JABynonsubie 1 OAHOI0JIb-HBIE
Ha cemericTBa. ONHMCEIBAaTh
XapaKTEpHbIC YEPTHI CE-MEHCTB
Kjacca
OpnnopnonpHeie. [l pumeHsTH
puéMbI pabOTHI C OTpe-
JICIIUTEIICM
pactenuid. I IpuBoAUTE IPUMEPHI
OXpaHSEMbIX BUJIOB.
Hcnonb3oBaTh
MH(pOpPMaLIMOHHBIE PECYPCHI IJIS
MOATOTOBKHU MPE3CHTA-IIHH
MIPOEKTA O MPAKTHUYECKOM HC-
MOJIb30BaHUU PaCTCHUI
cemeiictBa OIHOLOIBHEIE, O
3HAYEHHUH 371aKOB IJIA KUBBIX
OpraHu3MOB

Pabota c rep-6apHbimM
MaTe-puasoM

’KvBOTHBIE — TOTPEOUTENN OPTAaHUYECKOTO BEIIECTBA

O6mas xapakrepu-
CTHKa MOJLApCTBA

Cpena oOurtanusi, BHEIII-
Hee cTpoeHue. Ctpoe-Hue
[Ipocreiimue. W JKU3HENEATETb-HOCTh
JIaGoparopHas paboTa | CapKOJOBBIX HAa IPUMEpPE
7. aMEOBI-TIPO-TeS.
«Ctpoenue u Pasznoo6pasue cap-
IepeABU-KECHUE koJ0BbIX Cpena
UHPY30pUU-TY- o0uTaHUs, CTpOE-HHUE U

Hatp oburyro
XapaKTe-PUCTUKY
[Ipocreii-mumM, Ha
npumepe Tu-na
CapkoioKTyTH-
koBble. Ha npumepe
IBIJICHBI 3€JICHON
I10Ka3aTh

1

BBISIBIISATE XapaKTepHBIE
NPU3HAKK OJIapCTBA
[Ipocreitmme, nou Ox-
HOKJICTOYHBIE, THIIA
CapkosioBbIC U
KryTUKOHOCLbI. Pacrio3HaBaTh
IIPEACTABUTENEH KiIac-ca
Capko/10BbIE Ha MUKpOIIpena-

Mukpockon

UG poBO,
MUKpOMperna-paThl
(ame0a, oBrIICHA
3eneHasi, UHpy3zopus
Tydenbka)




henpku»

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
3enénoit. Paznoobpasue
KT'YTUKOHOCIIEB

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

parax, puCyHKax,
dororpadusx.yYcraHaBIuBaTh
B3aMMOCBSI3b CTPOE-HUS U
¢GbyHKIMI OpraHu3Ma Ha Ipu-
Mepe amEOBI-TIpoTes.
OOO0CHOBBIBATH POJIb
MPOCTEUIIINX B
HKOCUCTEMAaX Y MEHHUE paboTath C
71a00paTOPHBIM 000PYIOBAHUEM,
YBEJIIMUUTEIBHBIMU TIPUOOPAMH.

Tun Kumeuno-
nojocTtHeie. CTpoeHue
" KU3HE-
JIeSITEILHOCTh

OO6m1ue uepThl CTpoe-
Hus. ['uapa — onuHou-
HbIi osut. Cpena oOu-
TaHUsl, BHEIIHEE U BHY-
TPEHHEE CTPOEHHUE.
Oco0eHHOCTH KU3HEC-
ATEIBHOCTH, YPOBEHb
OpraHu3aliy B CpaBHe-
HUU C IPOCTEUIINMU

N3yuuts cTpoeHue
u
JKU3HEAEATEIBHOCTD
KHMILIEYHOIIOJIOCTHBI
X Ha IIpuMepe
TUJIPBI, BBLIEIUTD
OCHOBHBIE YEPTHI
YCIIOKHEHUS
OpraHu3anuy 1o
CPaBHEHHIO C MPO-

OnuceiBaTh OCHOBHBIE IPU3HAKU
HoJapcTBa
MHmoroxknerounsie.Ha3piBath
npeJcTaBuTeNel TUIa Ku-
IIEYHONOJIOCTHBIX. BoIensTs
o0111e 4epThl CTPOCHHUS.
OOBSCHATH HA IPUMEPE HATHYHE
JIy-4€BOW CUMMETPUU Y
KHUILIEYHOIO-JIOCTHBIX.
XapakTepHu30BaTh IPU3HAKU

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

CTEHIINMU. OoJiee CI0KHON OpraHu3alvy B
CPaBHEHHUH C ITPOCTEUILINMHU
Tun Konpuarsle ve- Mecrta oburtanus, ctpoe- | U3yuurtsb Pacnio3naBate npeacrasutenein | Mukpockon
PBH. HUE U KU3HEIEATEIIb- 0COOEHHOCTH KJIac-ca Ha PUCYHKaX, U pOBO,

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

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

doTorpadusax.XapakTepu3oBaTh
YepThl YCIOKHE-HUS CTPOCHUS
CUCTEM BHYTPCHHHX
opranoB.DopMyITUpPOBaTh BBIBOI
00 ypOBHE CTPOEHUS OPTaHOB
YYBCTB

nmabopaTop-Hoe
o0opyno-BaHue. DIeK-
TPOHHBIE TAO-JIUIIHI




JlaGopaTtopHnas padora 9.

KpYTJIBIMU Yep-

«BHemnee ctpoenue BSIMU.
JOKIIEBOTO YEPBsl, €r0
nepeBUKEHUE, pa3pa-
KUMOCTB.
Jlaboparopuas pabota 10
(M0 yCMOTPEHUIO y4u-
TEJs)
«BuyTtpenHee cTpoeHue
JTO’KJIEBOTO YEPBSI».
9 Tun Mosmrocku Cpena oburtanus, BHEII- N3yunts Paznuuate u onpenensars aBy- Hudposoi
HEe CTPOCHHUE Ha IpUMe- | OCOOEHHOCTH CTBOPYATHIX MOJUTFOCKOB Ha MHUKPOCKOIIL,
pe 6e33y0ku. CTpoeHre U | CTpOeHUs Kiacca pHUCYH-Kax, poTorpadusx, nabopaTop-HOe
(GYHKIMM CUCTEM BHY- JBycTBOpUaThIe HaTypaJIbHBIX 000pyI0-BaHHE.
TpeHHHUX opranoB. Oco- MOJI-JIFOCKHU 00bekTax.O0BICHATH Brnax-Hble npenapa-
OCHHOCTH Pa3MHOKEHUS B3aUMOCBsI3b 00pa3a KU3HU U ThI, KOJUICKITUH
u pa3Butus. Ponb B npu- 0COOCHHOCTEN CTPOCHHUS PaKOBUH MOJUTIOCKOB.
poJie ¥ 3HaYeHUeE i JIBYCTBOPYATHIX DNEeKTpPOHHBIE
YeJloBeKa. MOJUTIOCKOB. XapaKTepU30BaTh TaOJIUIIBI
JlaGopaTtopHnast pabora 11. YepThI IPUCTIOCOO-JICHHOCTH
«BHemHee cTpoeHue pa- MOJUTIOCKOB K CpeJie OOU-TaHMUs.
KOBHH MPECHOBOHBIX U ®opMyHpoBaTh BHIBO] O POJIU
MOPCKHUX MOJIITIOCKOBY JIBY-CTBOPUYATHIX MOJIFOCKOB B
BOJTHBIX
HKOCHUCTEMAX, B KU3HU
YeJIOBEKa. Y CTAHABJIMBATh
CXOJICTBO U Pa3ianyus B
CTPOCHHH PaKOBUH
MoJuTtockoB.Co01101aTh
npaBuiia paboThl B KabU-HETe,
oOpartieHus ¢ 1abopaTOPHBIM
000pyTI0BaHUEM
10 | Tun YUnenucronorue. | OOmas XxapakTepucTH-Ka, | BBIIBUTH OCHOBHBIE BbIsBIIATH XapaKkTepHbIE I"'epbapHbIil MaTepuan




Krnacc Hacexombie OCOOCHHOCTH BHEII-HEr0 | XapaKTepHbIe MPU3HAKU HACEKOMBIX, — CTpOEHHuE Ha-
cTpoenusi. PasHo-o0pasue | mpusHa-Ku ONMCHIBATh UX IIPU BbI- CEKOMOTO, TUIIBI
POTOBBIX OpPra-HOB. HACEKOMBIX. MOJIHEHUH JIabopaTOpHOU pa3BUTHS.
Crpoenue u GpyHKIUU N3y4unTth TUIIBI paboThl. Y cTaHABIMBATH
CUCTEM BHY-TPEHHUX pa3BU-THUS B3aMMOCBS3b BHY-TPEHHETO
opraHoB. Pa3-MHOKeHHE. | HACEKOMBIX CTPOEHHS U MPOLIECCOB
Pa3Butue ¢ HEMOJIHBIM KHU3HEICSITEIbHOCTU
npeBpaiieHueM. I'pynbl HacekoMbIx.HaGmonaTs,
HaceKoMbIX. Pa3ButHe ¢ ¢bukcupoBath pe3yabTa-Thl
IIOJIHBIM IIPEBPALLIEHU-EM. HaOI0IeHUH, enaTh
['pymnmbr HacekoMbIX. Poib BbIBO1bI. COOMIOAATH MTpaBUiia
Ka)XJ10M CTaJuu Pa3BUTHUSA paboThl B KaOu-HeTe,
HACEKOMBIX oOpaitieHus ¢ 1abopaTOpHBIM
JlabopaTtopHast pabota 12. 000pyI0BaHUEM.
«BnemiHee cTpoeHue XapakTepu30BaTh TUIIBI
HACEKOMOI'0» pa3BUTHS HAa-CEKOMBIX.
OOBACHATH MIPUHIIMIIBI
KJIacCU(UKa-TTUU
HaCEeKOMBIX. Y CTAaHaBJIMBATh
CUCTEMATUUYECKYIO
MIPUHAJIEKHOCTh
HACeKOMBIX. BBIABIATE pa3nuuus
B Pa3BUTHU Ha-CEKOMBIX C
MIOJIHBIM U HEMIOJHBIM
IIPEBpPaLICHUEM
11 |. OcoOenHoctu BHemHero | M3yuuts XapakTepu3oBaTb 0ocoOeHHOCTH | Bnakuble mpenapatbl
Tun Xopnossle. CTPOEHHUS, CBSI3aHHBIE C 0COOEHHOCTH BHEIIIHET0 CTPOEHUsI PhIO B «Pb10BI». Mo-1e1mp —
[To3BOHOUHBIE oOuTaHuEM B BHEITHETO CBSI3M CO cpefioi oOuTaHUS. CKe-JIET PbIObI
xuBoTHbIE. Hanknacc | Boxe.CtpoeHue u CTpOEHMUS, OcBauBath NpUEMBI pabOTHI C

PrIOEL

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

CBSI3aHHBIE C OOMTA-
HUEM B BOJIE

OIIpe-/IeIUTENIEM
YKUBOTHBIX. BHISBIATE 4epThl
MPUCIIOCOOTIEHHO-CTH
BHYTPEHHET0 CTPOEHUsI 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
BBICOKOT'O YPOBHSI Opra-
HU3AIHMH PHIO 1O CpaB-
HCHHIO C JIAHIICTHUKOM.
JlaGopaTtopHnast pabora
«BHueurHee crpoeHue u
0COOEHHOCTH TepeBU-
»keHus puiob JI/p 13.
«BHyTpenHee cTrpoeHue
PBIOBI

oOurtanuro B Boxe. HaOmrogates u
OTHCHIBAThH BHEIIHEE CTPOCHUE U
O0COOCHHOCTH TepeBU-KEHUS
pBIO B XO/I€ BBITIOJHEHHUS Jia-
6opaTopHoit paboTer. Cobm01aTh
MpaBuJia TIOBE/ICHUS B KaOWHETE,
oOparreHus ¢ 1adbopaTop-HbIM
obopyoBaHuEM.
YcTaHaB/IMBaTh B3aMMOCBS3b
CTpOE-HHSI OT/ACTBHBIX YacTei
cKemeTa phI0 U UX (QYHKIUH.
BEISBIISATE XapakTepHBIE YEPTHI
CTPOEHHS CHCTEM BHYTPEHHUX
opra-HoB.CpaBHUBAaTh
O0COOCHHOCTH CTPOCHHUS U
(GyHKIMI BHYTPEHHUX OPTaHOB
PBIO M TAHIIETHHKA.
XapakTepru3oBaTh Y€PThI
YCIIO)KHE-HUSI OpPTaHU3aIH PhIO

12 |. XapakTepHBIE YEePTHI N3yunts 4epThl VYcraHaBiMBaTh B3aMMOCBSI3b Bitaxxnble npenapatsl
Kiacc 3eMHOBOJIHBIE | CTPOEHMS CHCTEM BHY- CTpOE-HHUSI CUCTEM CTpOE-HMSI OPTaHOB U CUCTEM «3€MHOBO/I-HbIE)
TPEHHHUX OPraHOB 3€M- BHYTpPEH-HHUX OpraHoB ¢ UX (PyHKUIUAMU U
HOBOJIHBIX T10 CPAaBHE-HUIO | OPraHOB 36MHO- cpeznoit oouranus.CpaBHUBATh,
C KOCTHBIMH pbI0a-MHu. BOJIHBIX I10 CpaBHe- 0000111aTh HTHPOPMA-1IHIO O
CX0zcTBO CTPOCHHUS HUIO C KOCTHBIMH CTPOEHUH BHYTPEHHHUX OpPIra-HOB
BHYTPEHHHUX OPTraHOB pbIGamMu am¢uouii 1 puIO, NeaTh BIBO-
36MHOBOJIHBIX U PBIO n61.0OnpeensaTh yepThl 6osee
BBICOKOW OpraHu3aluu
36MHOBO/IHBIX 110 CPaB-HEHMIO C
prIOamMu
13 CxoncTBO M pa3nnuus N3y4nTthb 4epThl VYcranaBnuBaTh B3aUMOCBSI3b Brnaxxnsle npenapartsl

Knacc
MIPECMBIKAOIIHUECH. .

CTPOCHUA CUCTEM BHY-
TPCHHUX OPraHOB IIPC-

CTpOE-HHUSI CUCTEM
BHYTpPEH-HHUX

CTpOE€-HUs BHYTPEHHUX OPTaHOB
Y CUCTEM OPraHOB PENTHINN, UX

«IIpecMmbI-Karomuecs»




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

OpraHOB MPECMBI-
KaIOIIUXCs 110 CPaB-
HEHHIO C

GYHKIMHA 1 cpepl
obuTtanus. BEIIBISATH 4epThI
0oJiee BBICOKOW Op-TaHH3aIUU

MPECMBIKAOIIMNXCS K 3¢6MHOBOIHEIMH. MPECMBIKAIOIINXCS 10
’)KU3HU Ha cyuie. Pa3- CPaBHEHHUIO C
MHOKEHHUE U Pa3BUTHE. 36MHOBOIHBIMHU. XapaKTEpU30BaT
3aBUCHUMOCTH TOJOBOTO b MPOILIECCHI pa3-
JKU3HEHHOTO ITNKJIA OT MHOKEHUS U Pa3BUTHS
TeMIEepaTypHbIX YCJIO-BUH JICTEHBIILICH Y
MIPECMBIKAOIINXCSL.
Hcnonb3oBaTh
MH(pOpPMaLIMOHHBIE PECYPCHI IJIS
MOJATOTOBKHU MPE3EHTA-1INU
MPOEKTA O TOJ0BOM )KU3HEHHOM
[IUKJIE PENTHIIHH, 3a00Te 0
ITOTOMCTBE
14 B3anMocBs3b BHEIITHETO N3yunts XapaxkTtepuszoBatb ocooeHHoct | Yydeno [Itu-11s,
Knacc IItumgr. CTPOCHHUSI ¥ IPUCTIOCO0- B3aNMMOCBSI3b BHEIIHErO CTPOEHHUS NTHULL B [Tepbst nTULBL, MU-

JICHHOCTH NTHII K TOJETY.
Tunsl nepbeB U ux QyHK-
uu. YepThl CX0ACTBA U
pa3IMyms MOKPOBOB IITHII
U PENTUINMN.
JlaGopaTtopHast padora 14.
«BHemHee cTpoeHue
ntuibl. CTpoeHue re-
pbeB» M3meHeHus
CTPOEHHS CKeJleTa NTHIL B
CBSI3H C
MIPUCTIOCOOICHHOCTHIO K
nonéry. OcobeHHoCTH
CTPOCHUS MYCKYJIATyphl U
e€ ¢ynkuun. [Ipuanne

BHEIITHETO CTPOCHUS
u
MPHUCTIOCOOTIEHHOCT
W NTHUI K TIONIETY

CBSI3U C UX
MIPUCTIOCOOTIEHHOCTHIO K
noJ€Ty.O0BICHATh CTPOECHUE U
(GYHKIIMH 1e-phEBOT0 MOKPOBa
TeJa NTHILL. Y CTaHaBJIMBATh
YepTHI CXOJICTBA U PA3TTUHS
MOKPOBOB NTHII ¥ PENTH-

. M3y4aTh ¥ ONMCHIBATH
0COOEHHOCTH BHEILIHETO
CTPOCHUS NITHII B XO/IC BBI-
MIOJTHEHHUSI Tab0PaTOPHOM
paboTte1.CobmroaTh mpaBmiIa
paboThI B KaOU-HETE,
oOpaitieHus ¢ 1abopaTOpHBIM
000pyoBaHEM

Kpolipenapa-Tbl
«IIepps nTuL), CKENET
royos.




cpacTaHusl OTJENIbHBIX
KOCTEH CKeJIeTa IITHII.
JlaGopaTtopHnas pabora 15.
«CTpoeHue ckenera Mnru-
1BI»

15

Kiacce
MiexonuTaroIue.

Oco0OeHHOCTH CTPOEHUS
OIOPHO-JIBUTaTEIbHON
CUCTEMBI. Y POBEHb Opra-
HU3aIM1 HEPBHOM cu-
CTEMBI 10 CPABHEHHUIO C

XapakTepHBIE YEePTHI
CTpOCHUS MHILEBAPH-
TEJIbHOW CUCTEMBI KO-
IBITHBIX U TPHI3YHOB.
VYcnoxHEHUe CTPOEHUS U
(byHKIMI BHYTPEHHUX
OpraHoB.

JlaboparopHas pabdota 16.
«CTpoeHue ckenera
MJIEKOMTUATAIOIIHNX »

APYruMH IO3BOHOYHBI-MHU.

N3yuuts ckener u
BHYTpPEHHEE
CTPOCHHE
MJIEKOIIUTAOIINX

OnuceIBaTh XapaKTepHbIE
OCOOEHHO-CTH CTPOEHUS U
¢byHKIMK omop-Ho-
JIBUTATEIIbHOM CUCTEMBI,
UCTIOJIb-3Ys IPUMEPHI )KUBOTHBIX
pa3HbIX Cpel
oburanus.IlpoBoauth
HaOMrOeHUSA U (PUKCUPO-BATh UX
pe3yIbTATHI B XOZ€E BHITTOJIHE-
HUS 1a00paTOPHOM

paboThl. XapakTepu30BaTh
OCOOCHHOCTH CTPOCHHUSI CUCTEM
BHYTPEHHUX Opra-HOB
MJIEKOITUTAOLIUX TI0 CPABHEHHIO
c

penTUINAMU. APryMEHTUPOBATh
BBIBOJIBI O TIPO-TPECCUBHOM
Pa3sBUTHH MIJIEKOIIUTAIO-
mux.CoOmro1aTh paBuia
paboThl B KaOU-HETe,
oOpaliieHus ¢ 1abopaTOpHBIM
obopynoBaHreM

Bitaxxnble npenaparsl
«Kponuk», ckener
MJIE-KOIIUTAIOLIET O

BakTtepuu, rpuObI — pa3pymuTe I OPraHudecKoro BemecTa. JInmaiHuku

16 | Crpoennue u

| bakrepun: ctpoeHune n

\ XapakTepHu30BaTh

[ 2

| OnmceiBaTh pa3sHOOGpPA3HBIE

| PaccmaTpuBa-Hue




KHU3HEEATEIbHOCTh KHU3HEeATeNbHOCTh. bakT | ocoGeHHOCTH (bopMbl OakTepHaIbHBIX KJIETOK | OaKTepHUil Ha TOTOBBIX
Oaktepuii. 3HaYeHUE | epUU — MPUMUTHUB- CTpOe-HUS Ha PUCYHKE MHUKpOIIperna-paTax ¢
OakTepuii B IpUpoAE | HblE OAHOKJIETOUHBIE Op- | OakTepuil. yueOHuKa.PaznuuaTh MOHATHSA: UC-T10JIb30BaHUEM
Y J)KU3HU YeJI0BEKa ranu3mel. CTpoeHue Gax- «aBTOTPO(BI», «reTepOTPOdBI», | MHUKPOCKOIIA.

Tepuil. PasmHoxeHue. «IIPOKAPUOTHI», «IYKAPUOTHD.

OakTepuii neneHneM XapaKkTepu30BaTh MPOILECCHI

KJIETKH HazaBoe. bakre- KHU3HE-IEITeIbHOCTH OAKTEPUU

pHH KaK camasi TpeBHss Kak mpoka-puot.CpaBHUBATH U

rpymnna OpraHu3MoB. OLIEHUBATh POJIb OaKTe-puii-

[Ipomneccrl xuzHenes- aBTOTpO(OB U OaKTEpU-TETEPO-

TEJIbHOCTU OAKTEpUH. Tpo¢oB B IpupoeyY MeHHE

[Tonstue 06 aBTOTpOdax paboTath ¢ 1a00paTOpPHBIM

U rereporpodax, npoxa- 000py10BaHuEM,

pHOTaX U 3YKapuoTax YBEJIMYHUTEIBHBIMUA IPUOOPAMHU.

17 | I'puGe1. OOmas Msoroo6pa3ue u 3Haue- XapakTepu30BaTh [Toxpa3nenars MUIIAIOYHbIE I'oToBUTE MU-
XapaKTEPUCTHKA. Hue rpudoB. CTpoeHue CTPOCHHE rpu0bl Ha TUIACTUHYATHIE U Kponpenapar
Mmoroo0pasue HUISTIOYHBIX TPUOOB. HUISTIOYHbBIX TpyOuaTbie.OnuchIBaTh KYJIBTYpBbI
rpuoB. [InecueBbIe TPUOBI, UX rpuooB. CTPOCHHE TIECHEBBIX TPHOOB 10 | Apoxokel. 3yyars

UCIIONIb30Ba-HUE B
3/IpaBOOXPaHECHUHN
(aHTHOMOTHK TTCHUIIHII-
nuH). OTHOKJIETOYHBIE
rpubsl — apoxoku. Ux
WCIIOJIb30BaHUE B XJIe-
OoleYeHn: U MUBOBape-
aun. Cbeg00HbIE U S0
BUTHIe TpuOkL. [IpaBuiia
cbopa u ynotpeodieHus
rpu6oB B numty. [Tapa3u-
Tudeckue rpudsl. Poib
rpuOOB B MPUPOJIE U
JKU3HU YeJIOBEKa

pucyHKy yueOHunka.OOBICHATH
TEPMUHBI «aHTHOUOTUKY» H
«IeHUIIMHY. Pacro3naBath
ChEI0OHBIE U SJI0BU-ThIE TPHObI
Ha TabJIUIaX U pUCYHKaX
y4eOHMKa. Y 4aCTBOBaTh B
COBMECTHOM 00CYXJ1e-HUU
mpaBuiI cOOpa M UCTIOIB30BAHUS
rpru60oB.O0BSACHATH 3HAUCHUE
rpuOOB IS Ye-JIOBeKa U IS
MIPUPOJIBI

IUICCHEBBIE TPUOBI O
MHKPOCKO-TIOM TIPH
Ma-JIOM YBEIH-YCHUU
Ha TO-TOBBIX
n\MHKpoTpemna-
paTax.OJIeKTpOH-HbIE
TaOJUIIBI U ITAKATHL.




BBenenue — 2 y
P.1. HacnencTBeHHOCTD, cpena 1 00pa3 KU3HU — (PaKTOPBI 310pPOBhS — 6 U

P.2. [lemocTHOCTH OpraHu3Ma 4eJIoBeKa — OCHOBA €T0 KU3HEJAEATSIIbHOCTH — 7 Y.

TemaTtuueckoe IUIAaHUPOBAHUC B 8 KJ1acce

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

P. 4. Cucrems! xxu3neobecnieueHusi. DopMUpOBaHKE KYJIbTYPhI 310POBbs — 28 U
P.5. PennponykTiBHas cucTeMa U 3J0pOBbE — 3 4.
P.6. Cuctemsbl perymsiiuu >Ku3He e TeIbHOCTH — 7 4.
P.7. Css3b opranusma c okpy:xarormieit cpenoit. CeHCOpHbIe CUCTEMBI — 6 4.
O060611eHME — 1 4.

Ne | Tema Copnepxanue IleneBas ycrtanoBka | Komnu | OcHOBHBIE BUJBI AesiTeNIbHOCTH | Mcnonb3oBanue

/ ypoka €CTBO | 0OydYaroIuXcs Ha ypoKe/BHEY- o0opoioBaHus

1 YacoOB | pOYHOM 3aHSTHH

PacTeHust — mpon3BOAUTENN OPraHMUECKOrO BEIIEeCTBA

1 | Knerka— Crpoenue opranusma N3yuuts cTpoenue, | 1 HaspiBaTh OCHOBHBIE YacTH Muxkpockon
CTPYKTypHast YeNoBeKa: KJIETKH, TKa-HH, XUMHYECKHI COCTaB kieTku. OnuChIBaTh QYHKIHH 102 000]0]0): 10} 8
eMHUIA OpraHbl, CHCTEMBbI OPTaHOB. KJIETKH TakK ke Ipo- opranous1oB. OOBACHATD MHUKpOIIpemna-paThl,
opraHusma Metoabl n3yde-Hus KUBBIX 11eCChI MOHATHE «PEepMEHTY. nmabo-paTopHOE

OpPraHU3MOB: Ha0JIOICHHUE,
u3Mepe-HHe, IKCIIEPHMEHT.
JlaGopatopHas pabota 1
«/letictBue depmenTa
KaTaJla3bl Ha TIEPOKCUT
BOJIOPOI»

KHN3HCOACATCIIb-
HOCTH

Paznuuate npouecc pocra u
npoiiecc pa3Butus. OnuceIBaTh
IIPOLIECC IETICHUS KIIETKHU.
BoimonHATh 1abopaTopHbIi
OTIBIT, HAa-0JII0/1aTh
MIPOUCXOJSIINE SBJICHUS,
(bUKCUPOBATh PE3YIbTATHI
HaOII0Ie-HUS, AeIaTh
BbIBOIbI. COOMIOAATH MTpaBuUIIa
paboTHI B KaOu-HETe,
oOparieHus ¢ 1abopaTOPHBIM

ob0opymoBa-HUE




000pynoBaHUEM

KomnoneHTHsI
Oopranu3ma
JeJI0BEKA.

CrpoeHue opranusma
YeroBeKa: KIETKH, TKa-HH,
OpraHbl, CUCTCMbI OpPTaHOB.
Metobl u3yde-HUsI JKUBBIX
OpPraHU3MOB: HAOJIOJCHHE,
u3Mepe-Hue, IKCIIEPHUMEHT.
Jlaboparopnas pabota 2.
«KeTku v TKaHu oA
MHUKPOCKOTIOM»

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

Onpenenarb NOHATHS: «TKaHbY,
«CHU-Harc,
«Heuporausa».Ha3plBaTh TUIIBI U
BU/IbI TKAHEW TI0-3BOHOYHBIX
JKUBOTHBIX.Pa3nuuaTs pazHble
BU/JIbI U TUIIBI TKA-HEH.
OnuceiBaTh 0COOEHHOCTH TKA-
Hel pa3HbIX TunoB. Co0o1aTh
IpaBuJia oOpaleHus ¢
MUKpockornoM.CpaBHUBATh
WUTIOCTPAIK B YU€OHU-KE C
HATypaJIbHBIMU

00bexTaMu. BITIONHATH
HaOII0/IEHUE C MIOMOIIBIO
MHUKPOCKOIIa, OTIUCHIBATh
pe3ynbraThel. CoOmoaaTh
npasuiia paboThl B KaOU-HETeE,
oOparieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM

Mukpockon
nudpoBoi,
MHUKpOIIpena-parsbl
TKaHen

Oouiee cTpoeHne
ckenera. OceBoit
CKeJeT

Crtpoenue, cocTas
U COeHe-HUe
kocrei. Jlabo-

paropHas pabota 3.

«CTtpoeHue KocT-
HOM TKaH!»
JlabopaTopHas pa-
6ota 4. «CocraB
KOCTEI»

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

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

a3bpIBaTh YaCTH CKEJICTa.
OnwuceiBath QyHKIUN
ckenera.OnuceBaTh CTPOEHUE
TpyOUYaThIX KO-CTEW U CTPOCHHE
cycraBa.PackpbiBaTh 3HaUCHHE
HAJIKOCTHHUIIBI, XpsIIIa,
CyCTaBHOUM CYMKH, T'y04aToro
BeIecTBa, KOCTHOMO3TOBO
IIOJIO-CTH, KEITOr0 KOCTHOTO
Mo3ra. OOBICHATH 3HAUYECHUE
COCTaBHBIX KOMIIOHCHTOB
KOCTHOM TKaHH!.BEITOJIHATE
71a60paTOPHBIE OMBITHI,

Pabota ¢ my-nsxoM
«CKe-JIeT ueloBe-
Ka» DJNEeKTPOHHbBIE
TaOJIMIBI U IIAKATEI




CKeJleTa Mos-COB
KOHEYHOCTEM, BEpX-HEH U
HIKHEN KoHeuHo-cTel. JI.P.
5. «MccnenoBanue CTpoeHUs
IUIEYEBOI0 MOsCa»

¢uxcupoBath. OMUCHIBATH C
MTOMOIIIbIO WILTIOCTPA-IIUU B
y4eOHHKE CTPOCHUE
yepena.Has3piBaTh OT1€7bI
MMO3BOHOYHHKA U YaCTH
M03BOHKA.PackpbIBaTh 3HaUCHUE
yacreil mo-3BoHKa. OOBACHATH
CBSI3b MEXK/y CTPOCHUEM U
(GYHKIMSIMU TTO3BOHOYHHKA,
rpya-

HOM KieTKH. Ha3sIBaTh yacTu
CBOOOJIHBIX KOHEU-HOCTEH U
MOSICOB

KOHEYHOCTEH. OnUCHIBaTh C
MTOMOIIBIO MILTIOCTPA-IIUI B
yueOHUKE CTPOCHHUE CKelleTa
KOHEUYHOCTEH. PackpbIBaTh
MPUYMHY Pa3INdus B CTPOSHUU
Mosica HYKHUX KOHEYHO-CTEeH y
MY>KYUH W KEHIIUH. BEIIBIATH
O0COOCHHOCTH CTPOCHHUS CKeTeTa
KOHEYHOCTEN B X0Je HAOIIO-
JICHUS] HATYPaJIbHBIX O0OBHEKTOB

MpbimeuHast
cucrema. CtpoeHue
1 (QYHKIIUU MBIIIII.
PaGota mpImin

Ornopa u IBUKEHHE.
OnopHo-nBUTaTEeNbHAS
cucreMa. MeToibl u3ydeHus
JKUBBIX OPTraHU3MOB:
HaOJII0/IeHUE, U3MEpPEHNUE,

PackpbITh CBA3B
GYHKIIUY U
CTPOEHHSI, & TAKKE
pa3Iuyui Mexay
IIAJIKUMU U

PackpriBaTh cBsI3b QYHKIIUU U
CTpOE-HMsI Ha IpUMEpe
pa3auyuuil MeXy IIaJJKUMH U
CKEJIETHBIMU MBILIIAMH,
MUMHUYECKUMH U KEBATEIbHBIMU

Mukpockon

U poBO,
MUKpOTperna-paTsl
MBIILIEY-HON TKaHHU.
DJIEKTPOHHBIE

sKcnepuMeHT. IIpakThueckas | CKeIeTHBIMU MbImamMu.OnucsIBaTh ¢ tabmupl. Hudposas
pabora: «3yueHue MBIIIIA-MU MIOMOILBIO WILTKOCTpa-IIUK B nabopaTopusi 1o
pacroIoke-HUs MBI 4eJI0BEKA. yueOHUKE CTPOCHHE CKEJIETHON | (PU3HOJIO-THH (TaTYUK
TOJIOBB» MBIIIIIBI. cCHIIOMED)

Crpoenue TpaHcnopT BelecTB. N3yuuts OnpenensiTb MOHATHS: Muxkpockon




CEepIIeYHO-
COCYHCTOM
CUCTEMBI

Buytpennsisa cpena op-
ranusma, 3HaueHHe €
nocrosiucTBa. KpoBeHocHas
U iuMpaTryecKas CUCTEMBI.
Kpossb. JIumpa. Meroab
M3YYEHUS KUBBIX
OpraHU3MOB: Ha-0JI0/ICHNE,
U3MEpPEHUE, IKCIIEPUMEHT.
JlaGopaTtopHas padora 6.
«CpaBHEHHE KPOBH UY€JIOBEKA
C KPOBBIO JIATYIIKH»

BHYTPEHHIOIO Cpeay
Oopranusma
YyeJoBeKa, e
CTPOEHHUE, COCTAB U

GyHKIHH.

«romeocrasy», «popMeHHbIE
AIIEMEHTBI KPOBHY, «IIJIA3May,
«@QHTUTEH», «AHTUTEIION.
OOBSCHATD CBS3b MEKITY
TKaHEBOM >KUJIKOCTBIO, JIUMQOM
U IJIa3MOM KPOBU B OpraHu3Me.
OnuceiBaTh (QyHKIMU
kpoBu.Ha3zpiBaTh pyHKINHU
SPUTPOLMTOB, TPOMOOIUTOB,
JekouToB. ONUCHIBATH BKIA
PYCCKOI HayKH B pa3BUTHE
MeTUIUHBL OTIHCHIBATD C
MOMOILBIO WILTKOCTpa-IIUK B
yueOHUKE IpoLecc CBEPTHIBA-
HUS KPOBH U (haronuros.
BrinonusaTe mabopatopHbie
HaOJI10-IeHHsI ¢ TIOMOILBIO
MHUKPOCKOTIA, (PUKCHPOBATH
pe3ysbTaThl HAbJIOe-HUil,
nenaaTth BeIBOAKL. COoOII0aaTh
npaBuia paboThl B KaOU-HETE,
oOpaitieHus ¢ 1abopaTOPHBIM
000opyaoBaHEM

Muxkpockorn
U poBOIA,
MUKpOTpena-paTsl

JIBrKeHHE KpOBH
10 COCy/1aM.

TpancnopT BemecTs.
KpoBenocHas u numda-
THYECKas cucteMbl. Kpo-
BSIHOE JaBJICHHUE U IYJIbC.
MeTobl H3y4eHUsT )KUBBIX
OpPraHu3MOB: Ha0JIOICHHUE,
U3MEpEHUE, IKCIIEPUMEHT.
[IpakTuyeckas padora
2.«Onpenenenune YCC,
CKOpPOCTH KPOBOTOKAY,

N3yunTh NpU4MHBI
JBUKEHUS KPOBH 110
COCyAaM.

OnuceiBaTh C MOMOILBIO
WITIOCTpa-IUi B ydeOHUKE
CTPOEHHE CEPALIA U IIPOLECC
CEepJEYHbIX

cokpamieHnil. CpaBHUBaTh BUJBI
KPOBEHOCHBIX CO-CYJIOB MEXY
c000i1.OnuchIBaTh CTPOCHHE
KPYTroB KPOBO-00parieHus.
ITonnmarte paznuuue B
MCII0JIb30Ba-HUU

Hudposas
nabopaTopusl 1o

¢uznono-ruu (IaT4uK

4Ce)




3. «MccnenoBanue pe-
(IIeKTOPHOTO PUTOKA KPOBH
K MBILIIAM, BKIFOUYHUBLIIMMCS
B paboTy»

JI/p 7. «Onpeneneuue
MHUHYTHOTO 00b&Ma
KpOBOOOpaIieHus
KOCBEHHBIM METOJIOM B
HOKOE U 1ociie pusnueckon
Harpysku» M3mepenue
apTepUanbHOTO JIaBJICHUS.
Ornpenenenue
CHCTOJINYECKOTO U
MHUHYTHOTO 00BEMOB KPOBHU
pacyeTHbIM METOJIOM

IIPWJIAraTeIbHOTO «apTEPHUAIIb-
HBII» IPUMEHUTENIBHO K BUAY
KpPOBH H K COCyJlaM

Peryismus
KpOBOOOpaIIeHUs
[Ipenynpexnenue
3aboseBaHui

cepAla M COCyIOB.

Kpoenocnas u numda-
TUYECKasi cucTeMbl. Bpen
TabakokypeHus. MeToabl
M3YYEHHUS KUBBIX
OpraHU3MOB: Ha-OJ0/IeHUE,
U3MEpEeHue, SKCIIEPUMEHT
[IpakTuueckas pabora 4.
«JlokazarenbcTBO Bpesia
TabaKOKYpPEHUS»

N3yuuts padoty
cepAua ot ¢puznye-
CKUX HArpy3o0K H
BIIMSHUS
HETaTHUBHBIX
¢bakTopoB
OKpYKaro-1ei
cpezsl

PackpsIBaTh MOHATHSA:
«TPEHUPOBOY-HBIN 3P eKTy,
«hyHKIIHOHAIBHAS TTPOOay,
«J1aBAIIAs TIOBSI3KAY, OKTYT»
OOBSACHATH BAXKHOCTD
cucTeMaTHye-CKUX (PU3UUECKUX
Harpy3oK JiIsi HOp-MaJIbHOTO
cocrosiHus cepaua.Pasznnuarts
MIPU3HAKU PA3JINYHBIX BU-JIOB
KpOBOTEYEHHUI. AHAIM3UPOBATh
1 00001aTh UHPOP-MALIKIO O
MOBPEXACHUSIX OPraHOB
KPOBEHOCHOM CHUCTEMBI U
IpuémMax OKa3aHHUs I1epBOU
MTOMOIIH B X0J1€ IPOAOKEHUS
paboThI HaJ TOTOBBIM POEKTOM
«Kypchl nepBoit TOMOIIM AJIst
HIKOJIbHUKOBY

[udposas
nmabopaTopusl 1Mo

¢buznono-run
(apTepuaib-HOTO
JlaBJie-Hus)




O06o00menue
Bnusiaue ¢puznge-
CKHMX YIpa)KHCHUH
Ha CepJIeYHO-COCY-
TUCTYIO CUCTEMY

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

Bocnuranue 6epex-
HOT'O OTHOIIEHUS K
CBOEMY 3JI0POBBIO,
IMPUBUTHUC UHTCPECA
K U3YYCHHIO
npeaMera

Pa3znuyarh npu3Haku pa3iuyHbIX
BU-/I0B
KpoBOT€4YeHUI.ONUCHIBATh C
IIOMOIIBIO WILTIOCTPA-1IUHI B
yueOHUKE MEPbI OKa3aHUs
[IEpPBOM TOMOLIHN B 3aBUCUMOCTHU
OT BUJIA

KPOBOTCUYCHWS. BBIMOIHATH OTIBIT
— OpaTh (QYHKIIHO-HAJIBHYIO
npoOy; puxcupoBars pe-
3yJbTAThI; IPOBOIUTH
BBIUMCJIEHUS U JIEN1aTh OLICHKY
COCTOSTHUSI cep/Ilia 1o
pe3ynbTaTam ombiTa. Co0mtoaTh
npaBujia paboThl B KaOW-HETE,
oOpaitieHus ¢ J1abopaTOpHBIM
o0opynoBaHuEM.
Ananu3upoBats 1 000011aTh
UH(OP-MaIUIO O OBPEKACHUAX
OPraHoOB KPOBEHOCHOM CHUCTEMBI
U IpuéMax OKa3aHus [epBOi
IIOMOIIH B X0J1€ IPOAOKEHUS
paboThl HAJl TOTOBBIM MPOEKTOM
«Kypcol nepBoit TOMOIIM AJIst
IIKOJIbHUKOBY»

Hudposas
nabopaTopHs 1Mo

¢$bu3noI0-TUH (TATIUK
UCC u apre-
PHAIBHOTO JIaBJICHUS

Crtpoenue u
(GYHKIIUM OpraHoB
AbIXaHUA

Hpixanue. [{pixatenbHas
cuctema. ['a3000meH B
NETKUX U TKaHAX. MeTo-1IbI
W3YYEHUS KUBBIX Op-
TaHU3MOB: HaOJIIOJICHHE,
U3MEpeHHe, dKCIePu-
menT.JlabopaTopHas pabora
8. «CocraB BIILIXa€MOT0 U

N3yunts cTpoeHHE
JIETKUX U MEXaHU3M
razoo0OMeHa.

OnuceiBaTh CTPOEHUE JIETKUX
yesno-Beka. OObSICHATh
[IPEUMYILECTBA aJIbBEOJISIPHOIO
CTPOEHHUS JIETKUX 110 CPABHEHUIO
CO CTPOCHUEM JIETKUX Y
IIPEACTABUTENEH NPYTUX
KJIACCOB I10-3BOHOYHBIX
JKUBOTHBIX.PackpsIBaTh poJib

Hudposas
nabopaTopusl 1o

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




BBIIBIXa€MOI'0O BO3yxXa

reMoryiobnHa B ra-3000MeHe.
BrinonHaTh 1abopaTopHbIi
OTIBIT, JIe-JIaTh BBIBOJI IO
pesynbTaTam omnbiTa. CoonoaaTh
npaBujia paboThl B KaOW-HETE,
oOparienus ¢ 1a6opaTOpHBIM
000pyTI0BaHUEM

10

Jp1xarenbHbIe IBU-
)keHus bosesnun
OpraHoOB JbIXaHUS

[pixanue. [{pixarenbHas
cuctema. Bpen tabaxo-
KypeHusi. MeTobl u3y-ueHust
JKUBBIX OPTaHU3-MOB:
HaOJII0ZICHUE, U3-MEpPEHHUE,
skcriepuMenT. JlabopaTopHas
pabora 9. «JIpIxaTenpHbIC
JIBUKCHUSI

10.«M3mepenne o0bema
TPYAHOMN KJIETKH Yy 4eJOBeKa
TIPH JTBIXAHUI

11.«Kax npoBeputhb
caTypamuio B JJOMaITHHX
ycrnoBusix» Perymsmus
nbixanud. ['urnena opranon
JbIxa-Husl. 3a00eBaHMs
Opra-HOB JBIXaHUS H UX
npenynpexnenue. Mu-
¢dekimonnbie 3a001€BaHUs U
MepbI UX MPODUTAKTHKH.
Bpen Tabakoxypenusi.
[IpakTuueckas padora 6.
«OmnpenenenHue 3arbl-
JICHHOCTHU BO3/1yXa»

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

OnuceiBath GyHKINUN
nuadparmbl. HazeiBaTh Oprausi,
Y4YacTBYIOLIHE B IpoIIecce
JbIXaHust. BeImomHsTh
71a00paTOPHBIN OMBIT HA TOTOBOM
(MM M3TOTOBIICHHOW CaMo-
CTOSATEIBHO) MOJIENH,
HaOJII0JaTh POUCXOJISIIUE
SIBIICHHSI U OTTUCHI-BATh
IPOLIECCHI BIOXA U
BbII0Xa.CoOMI01aTh TIpaBUIIa
paboThl B KaOu-HETe,
oOpaliieHus ¢ 1abopaTOpHBIM
o0opynoBanuem PackpriBaTh
MIOHATHUE «KU3HEHHAs! EMKOCTb
NErkux».OOBACHATD CYTh
OMACHOCTH 3a00J1e-BaHus
I'PUIIIOM, TYOEpKyIE30M JIET-
KHX, pakoM JIETKuX. Ha3pIBaTh
(bakTopbl, CIIOCOOCTBYIO-1ITHE
3apaKEHUIO TYOEPKYJIE30M JIET-
kux.Ha3biBaTh Mepsl,
CHIDKAIONINE BEPO-SITHOCTh
3apakeHHst OOJIe3HAMH,
nepeaaBaeMbIMU Yepe3
BO3ayX.PackpbIBaTh crioco0

[udposas
nmabopaTopusl 1o

¢buznono-ruu (1aTInK
YaCTOTHI JIbI-XaHUSI)
[udposas
nmabopaTopusl 1Mo
9KOJIOTMHU (AaTYUK
OKH-CH yTJIepoa)
nabopaTopHsi 1Mo
($bu3noI0-TUH (JATIUK
JaCTOTHI Jbl-

XaHU)




WCIIONIb30BaHusl urrooporpaduu
JUTSL TUATHOCTUKY TaTOTCHHBIX
M3MEHEHUN B NErKux.O0bACHATH
B2XHOCTh TUTUEHBI IOME-IIEHUI
U IbIXaTeIbHOW TMMHACTUKH IS
310poBbs yenoBeka.llpoBoauTh
OTIBIT, PUKCUPOBATH Pe-
3yJbTaThl U JEJIaTh BBIBOJI IO pe-
3ynbTaram omnbiTa. Cobnonarh
IpaBuiia paboThl B KaOK-HETE,
oOpareHus ¢ 1abopaTopHBIM
000py1I0BaHUEM

11 | OOmeH BewiecTs. IIuranue. Ilumesape-nue. N3yuuth 3HaUEHKE Omnpenenars NoHsATHE ONEKTPOHHBIE
[Intanue. [InmeBapurenpHas cucreMa. | U CTPOCHHE «rueBape-aue». OMUCkIBaTh C | TAOIUIBI U TTIAKATHI.
[InmeBapenne MeTtoapl n3yde-Hus KUBBIX pa3IMYHBIX OPraHOB IIOMOUIbIO WILIIO-CTPaluil B [Mudposas

OpraHU3MOB: HaOJIIOJCHUE, IAIIEBape-HUS. y4eOHUKE CTPOCHHE U~ nabopaTopHsi 1Mo
U3Mepe-HUe, IKCIIEPUMEHT. L1EBAPUTEIbHON CUCTEMBI. sKkosioruu (naruuk pH)
[IpakTuyeckas padora 7. HaspiBaTh yHKINN pa3THUHBIX
«Ornpenenenue MecTo- opra-HoB
MIOJIOXKEHUS CIIOHHBIX nueBapenus. Ha3piBaTh MecTa
KEIE3» BIIQJICHUS UILEBA-PUTEIBHBIX
KEJE3 B MUILIEBAPUTETb-HbBIN
TPaKT.BBINOIHATE OIIBIT,
CpPaBHUBATH PE-3yJIbTaThI
HaOJII0ICHNUS C ONIMCAaHUEM B
yueOHUKE
12 | IlumeBapeHue B IIuranue. Iumesape-nue. PackpsiBath PackpbiBaTh QpyHKIIMH [Mudposas

pPOTOBOM MOJIOCTH.
J/p 8
«Pacmenienue
BEILECTB B POTOBOU
MIOJIOCTH

IInmeBapuTenbHas cucreMa.

MeTo1bl U3yde-HuUs KUBBIX
OpraHWU3MOB: HAOJIIOICHHE,
U3Mepe-HHe, IKCIIEPUMEHT.
JlaboparopHas pabota 12.
W3y4enne KMCIOTHO-

(GYHKIIMH CIIOHBI U
JKEITYJ0YHO-TO COKa
JUIs Tporiecca
NUIIEBapeHUs

ctoHBL. ONU-ChIBaTh CTPOEHUE
JKEIyZ0UYHOU cTeH-KH. Ha3biBaTh
AKTUBHBIC BEIIIECTBA,
JIEUCTBYIOLIME HA TUIIEBOU
KOMOK B JKEJIyIKE, U UX
byHK1MN. BRIMONHAT

naboparopust 1o
9KOJIOTUH (TaTYHK

pH))




HIEJI0OYHOro OaaHca
MUIIEBBIX TPOTYKTOBY

13. «/leticTBue ¢pepmMeHTOB
CITFOHBI HA Kpaxmaj,

14. «/leticTBue ¢pepMeHTOB
KEITYJ0YHOTO COKa Ha OCJIKU

71a00paTOPHBIE OTIBITHI,
HAOJI01aTh TIPOUCXO/ISIIUE
SIBIICHHS U JIEATh BBIBOJ 10
pe3ynbTaTam Ha-

omonennii. Co0ro1aTh mpaBuiia
paboThI B Kabu-

HeTe, oOpaIieHus ¢
71a00paTOPHBIM 000PYIOBaHHEM

13 | O6meH BemecTB M | ParimonansHOE TUTaHUE. Y cTaHOBUTH Onpenensitb NOHATUSA Hudposas
SHEPTUH . Hopwms! 1 pexxum nurta-Hus. | 3aBUCU-MOCTh «OCHOBHOW 00OMEH», «00Iunit nabopaTopHs 1Mo
Buramunbt MeTo/1p1 U3y4eHUS KUBBIX MEX1y THIIOM oOMen».CpaBHUBATh OpraHu3M | GU3HONIO-TUH (IATYHK

OpraHU3MOB: HaOJIIOJICHHE, JIESITEIIBHOCTH Yello- B3pOCJIOTO U peOEHKa 10 4acTOTHI Abl-XaHUS,
usmepenue. [Ipaktuueckas BEKa U HOpMaMu MOKAa3aTeIsIM OCHOBHOTO UCC,
pabora 8. «Onpenenenue MU-TaHUs, Yepe3 obmena.OOBACHITH apTepUaIbHO-TO
TPEHUPOBAHHOCTHU OCHOB-HbIE 3aBHCHUMOCTbH MEXy TH-TIOM JTABJICHMS)
opraHusma 1o HOHSTHSL: JIeSITEJIbHOCTH YeJI0BEKA U HOp-
GbyHKIIMOHATBHOU TTPOOE» «OCHOBHOW 0OMEH», Mamu nutanus. [IpoBoauTtsb
«oOmmii 0OMEH». OLICHMBAaHHE TPEHUPO-BAaHHOCTH
OpraHu3Ma C IOMOIIBIO
(GyHKIIMOHAJIBHOW MTPOOKI,
(bUKCUPO-BATh PE3yNIbTATHI U
JIeNaTh BbIBOJI, CPAaBHUBAS
HKCIIEpUMEHTANIbHbIE JaHHBIE C
ATaJIOHHBIMU
14 | Poab koXxH B Posnp x0u B TepMOpery- PackpsiBath poib KnaccudumnupoBaTs npudrHbI [udposas

TEPMO-PETYJIALUU

Jsnd. 3aKaJuBaHue.
Oka3zaHue nepBoi No-MOUTU
IIpu TCIIOBOM U COJTHCYHOM
yaapax

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

KO-H B
TEPMOPETYJIA-LIUH.
OnuceIBaTh
IIPUEMBI IIEPBOH I10-
MOIIY NPH
TEIJIOBOM U
COJIHEYHOM yJiape.

3a00-neBaHuil koxxu. Ha3piBath
IPU3HAKH 05K0ra, 00OMOpO-
KeHus1 Koxku. OMUCBHIBaTh MEPHI,
IpUMEHSIEMBbIE ITPH 03KOTaxX,
obmoposkeHnsX. OnrchIBaTh
CHUMIITOMBI CTPUTYILETO JIUIIas,
yecoTku.Ha3siBaTe Mepbl
npoHIAKTUKN UH-(DEKIIMOHHBIX

naboparopust 1o
(bU3M0I0-TUN AATYUK
TeMIIepaTyphl U
BIIQXKHOCTH)




KOXHBIX

3aboneBanuid. OnpenessTh
MOHITHE «TEPMOPETYIIS-ITHSI.
OnuceIBaTh CBOMCTBA KOXKH,
MO3BOJISIIOIINE €11 BBIITOIHSTD
dyHK-

L[MIO OpraHa TepMOpPETYJIALHUH.
PackpeiBath 3HaueHUE
3aKaJIMBaHUA JUI OpraHu3Ma
.OnuceiBaTh BUIBI
3aKaJIMBAOIIUX MPOLIETY.
Ha3zpIBaTh MpU3HAKY TEIJIOBOTO
yZa-pa, COTHEYHOT O
yaapa.OnuceiBaTh MPUEMbI
MEePBOM MOMOIIIH MPHU TETTIOBOM
yzape, COJTHEYHOM
ynape.AHaIu3upoBaTh U
00001maTs HHPOP-MAIHIO O
HAPYIICHUSX TEPMOPETYIs-1I1H,
TTOBPEKACHHUSIX KOXKH U IPUEMAX
OKa3aHUs NEePBOY MTOMOIIIH B
XO0J1€ 3aBepIIeHUs pabOThl Hajl
npoektoM «Kypchl mepBoit
TTOMOIITH JIJIS ITKOJIbHIKOB)

15

ABTOHOMHBIN
OT/IeJI HEPBHOM
CHCTEMEI.
Heliporymopansna
sl pEeryJISILUs.
ComMaTHdecKuil 1
BEreTaTUBHBIN
OTJI€JIbl HEPBHOU
CHCTEMBI

HeliporymopanbHas pe-
TYJISIUS TPOIIECCOB
KU3HEJEATEIIBHOCTH Op-
raHu3Ma.

JlaGopatopHas paborta 16.
«O11eHKa BETeTaTUBHOU
PEaKTUBHOCTH aBTOHOMHOMN
HEPBHOU CUCTEMBI

N3yuuts cTpoeHue
Y 3HAYCHHE
aBTOHOM-HOU

HEPBHOU CUCTE-MBI.

HaspiBate 0coOeHHOCTH paboThI
aB-TOHOMHOTI'O OTJI€JIa HEPBHOU
cucte-Mbl.Pazinnuats ¢
MOMOUIBIO WILTIOCTPALIUU B
y4eOHUKE CUMITATUYECKUI U
rapa-CUMIaTUYECKU I
MIOJIOT/IE€IbI aBTO-HOMHOTO
OT/ieJ1a HEPBHOW CUCTEMBI 110
0COOEHHOCTSIM

[udposas
naboparopust 1o

(bU3HONO-TUH JATUYUK
apTepUaANBHO-TO
JaBieHus (ITyJIbCa)




crpoenus.Paznnuars
MapacUMIaTUYECKU U
CUMIIaTUYECKHUN ITOJOTAEIBI 10
0C0-OCHHOCTSIM BIIMSIHUS HA
BHYTpeHHUE opranbl. OOBICHATH
Ha IPUMEpE peaKkluy Ha CTpecc
COIVIACOBAHHOCTB Pa0OThI HKENIE3
BHYTPEHHEHN CEKpPELUU U OTJIEe-
JIOB HEPBHOM CHUCTEMBI,
paznuuue

MEXy HEpBHOW U T'YMOpPaJIbHOU
pe-Tynsuen mo odemy
XapakTepy BO3JEHCTBUS Ha
OpraHu3M. BhINONHAT OMBIT,
HaOJI0AaTh IPOUC-XOASIIHE
IIPOLIECCHI U CPAaBHUBATH
IIOJIyYEHHBIE PE3YJIbTAThI OIBITA
C 0KUJAEMbIMH (OIIMCAHHBIMU B
TEKCTe yueOHUKA)




Beenenue — 2u.
P.1. Opranuszm — 19 u.

Tematuueckoe IIJIaHUPOBAHNC B 9 xnacce

P.2. Bun. Ilonynauusa. OBomtonus BUAOB — 13 u.
P.3. Mecto yenoBeka B CUCTEME OpraHMYeCKOro Mupa. — 12 4.
P.4. buonenos. Dxocucrema - 144

P.5. buocdepa — 7 u.
O606menue — 1 4.

Ne | Tema Coneprxanue [leneBast yctanoBka | Konuu | OcHOBHBIE BUIBI A€SATEIBHOCTH Hcnonp3oBanue

1/ ypoKa €CTBO | OOYJarOIIMXCS HA YPOKE/BHEY- o0opoToBaHus

I YacOB | POYHOM 3aHSTHU

1 | PazmHOXeHuUe U ['maBHBIC CBOMiCTBaA pac- Yriyouts u 2 Brigenste 1 000011aTh [{udpoBoii MUKPOCKOIT

pa3BUTHE
OpraHU3MOB.
PacturensHbIN
OpraHu3M
XKuBoTHBIN Opra-
HM3M U €ro
0COOEH-HOCTH.

TEHHIA: aBTOTPO(HOCTH,
HECITOCOOHOCTh K aKTHB-
HOMY TEPEIBIKCHUIO,
pa3MelIeHIe OCHOBHBIX
yacTeld — KOpHS U mo-0era
— B JIBYX pa3HBIX Cpeax.
Oco0eHHOCTH pacTUTETHHOU
KJICTKU: TIPHHA]IC)KHOCTD K
9y-KapuoTaM, Halln4ue Kiie-
TOYHOM CTEHKH, MJIACTUJ] U
KPYIHBIX BaKyOJI€ei.
CriocoObI pa3MHOKEHHS
pacTeHu: MOJIOBOE U
oecronoe. OcOOEHHO-CTH
MIOJIOBOTO Pa3MHO-

skeHus. Tumbl 6ecronoro pas-
MHOJKEHUSI: BETeTaTUB-HOE,
CIIOpaMH, JIeJICHU-eM KIIETKU
HagBoe OcoOeHHOCTH

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

Boimenuts n 0000-
IIATh
CyILIECTBEHHbBIE
MIPU3HAKU CTPOCHUS
Y MPOLIECCOB
JKU3HEJE-
SITSJILHOCTU
JKMBOTHBIX

CYILECTBEH-HbIE MPU3HAKI
pacTeHU U PacTU-TEIBHON
KJIeTKU. XapaKTepu30BaTh
0COOEHHOCTH TIPO-1I€CCOB
JKU3HEJEATENIbHOCTH pacTe-HUM:
MMUTAHKS, IbIXaHUsl, POTOCHHTE-
3a, pasMHOKeHus1.CpaBHUBATh
3HaYeHHE MOJIOBOT0 U OECI0I0ro
CrocoO0B Pa3MHOKEHUS
pacTeHuid, AenaTh BBIBOJBI Ha
OCHOBE cpaBHEHUS.OOBICHATH
POJIb PA3IUMYHBIX pacTe-HU B
KM3HH 9EJIOBEKA.

[TpuBOIUTE PUMEPHI
MCII0JIb30Ba-HUS Y€JI0BEKOM
pasHBIX CIIOCOOOB PA3MHOXKEHUS
pacTeHUi B XO3SIIICTBE U B
npupoae Beiensate 1 00001marth
CYIIECTBEH-HbBIE MPU3HAKU

Y TOTOBBIC MH-
KpoTpenapa-Thbl,
nabopa-TopHOE 000-
pyIOBaHUE TSI IPUTO-
TOBJICHHSI BpEMEHHBIX
MUKPOTIPENapaToB
Brnaxnble mpenapatsl
KUBOTHBIX Pa3IMYHBIX
TUTIOB




’KHBOTHBIX OPTaHU3MOB!
MMPpUHAA-JICKHOCTb K
JyKapuoTam,
reTepoTpoHOCTH,
CIIOCOOHOCTH K aKTUBHO-MY
NepeABIKEHHIO, 3a-00Ta 0
HIOTOMCTBE, ITO-CTPOHKa
Ky (rHE3T, HOP).
Jlenenue KUBOT-HBIX MO
croco6aM 100bI-BaHUS
UL PACTUTENb-HOSIHBIC,
XUIIHBIC, IMA-PASUTUYCCKUC,
HaJaJIbIIUKH, BCESTHBIC

CTPOEHHS U TPOIIEC-COB
KU3HCACATCIIBHOCTHU

’UBOTHBIX. Habmronate
OIIUChIBATH IIOBCACHUC
’HUBOTHBIX.Ha3piBaTh
KOHKPETHBIE IPUMEPBI
Pa3IUYHBIX JUKHUX KHUBOTHBIX U
Hau-0o0Jiee pacrpoCcTpaHEHHBIX
JOMarI-HuX

KUBOTHBIX. OOBACHATH POJTH
Pa3IUYHBIX KUBOT-HBIX B )KU3HU
4eJI0BeKa. XapaKkTepu30BaTh
CIIOCOOBI TUTAHUS, PACCEICHUS,
nepexuBaHus HeO1aro-
NPUSTHBIX YCIOBUH U
HOCTpOI\/JIKI/I KU-JINI )KUBOTHBIMHA

ODKOJIOTHYECKUE
(akToOpbI U UX
JIeVicCTBUE Ha

Cpenbl )KU3HU OpraHUu3-MOB
Ha 3emiie: BoaHal,
MOYBEHHAs, OPraHU3-MEHHaI.

JlaTtb
XapaKTEPUCTUKY
OCHOBHBIM CpellaM

Boiaenars 1 Xxapakrepu3oBarth
CyIlle-CTBEHHBIE ITPU3HAKHU CPEJL
’ku3HU Ha 3emie. Ha3biBath

Hudposas
nabopaTopHsi 1Mo

9KOJIOTUH (TaTUYHK

OpraHu3M. VYcnoBus KU3HU OPraHU3MOB | KU3HU XapaKTepHbIEe PU3HAKU MYT-HOCTH, BIIaX-
B Pa3HBIX Cpefax. OpraHu3MoB — obuTaTeneil Tux | HoctH, pH, yr-
Dxosiorudeckue GakTophbl: cpen )KU3HU. XapaKTepPU30BaTh JIEKUCJIOTO Ta-3a U
abuoTHuue-ckue, 4epThl IPUCTIOCO0-ICHHOCTH KHCJIOPOAa)
OnoTuyeckue u OpPraHU3MOB K CpeJie UX
AQHTPONIOTEHHBIE HA3EMHO- oOutanus. PacriozHaBats u
BO3/ylIHAs, XapaKTepu30BaTh
HKOJIOTHYECKUE (PAKTOPHI Cpe/Ibl
Bnusinue O06o0menue panee u3y- BbIsIBUTH OCHOBHBIE Brinenars u xapakTepru3oBaTh Hudposas
IIPUPOIHBIX 4yeHHoro marepuana. Or- HKOJIOTHUECKHE IIPU-YUHBI IKOJIOTUUECKUX nabopaTopus 1o
(dakTopoB Ha HOILIEHHUE YeJI0BeKa K npo6ieMbl Ouocde- npobisieM B 6uocdepe. AKOJIOTHH (AaTYUK
OpraHu3M IIPUPOJIE B UCTOPUH Ue- psl. IIpoBectn ITporHo3upoBaTh MO-CIEACTBUS | BIAXK-HOCTH, yIJle-
YeJioBeKa. noseuecTBa. [Ipo0iembl OILICHKY KauecTBa MCTOLIEHUS PUPOTHBIX KHCJIOTO ra3a

Oorochepsl: UCTOILIEHUE

OKpY’Karo-11en

PECYpPCOB M COKPAILICHUS

1 KHCJIOPOJIa)




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

JlaGopaTopHnas pabota
«O11eHKa KayecTBa
OKPYKaIoIIeH Cpeb»

CpEIIBI.

OuoI0rYe-CKOro
pazHoobOpa3zusa.O0CcykaaTh Ha
KOHKPETHBIX IPUME-pax
HKOJIOTHYECKHE TPOOIEMBI CBOE-
r'o peruoHa u 6mocdepsl B
1eJIOM. ApryMEHTHUPOBATh
HEO0OXOIUMOCTD 3aIUTHI
OKPYKarollEeu Cpebl,
COOJIIOZICHHS TIPABUIT
OTHOUIEHUS K KUBOW U HEKUBOU
npupoe. BBISBIAT U OLIEHUBATh
CTCTICHD 3a-TPSI3HCHUS
nomenieHu . DUKCUpoBaTh
pe3yNIbTaThl HA0JI0Ie-HUH U
nenathb BbIBOIbL. CoOMI0AaTh
npasuiia paboThl B KaOK-HETE,
oOpareHus ¢ 1abopaTopHBIM
000py1I0BaHUEM




BBenenne — 1u.

TemaTnueckoe mwianupoBanue B 10 kiacce

P.1. Ilonxonapl 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 IleneBas yctanoBka | Komnu | OcHOBHBIE BUBI AesiTeNbHOCTH | Mcnonb3oBaHue
1/ ypoka €CTBO | 00ydJarouuxcst Ha ypoKe/BHEY- 000poI0OBaHUS
1 4acoB | pOYHOM 3aHSATUU
1 | benku. Ctpoenue | JI. p. 1. Posb ¢epmenTOB B Beisicuuts ycnoust | 2 OnpenensroT akTUBHOCTS Ile- JlaT4uk on -THYECKOU
0eIKOBBIX MOJIEKYJ | KieTke JlabopaTropHas aK-TUBHOCTHU POKCH/1a3bl CIIIOHBI, U3ME-PAIOT | IUIOTHOCTU
pabota 2 «M3yuenue bepMeHTOB ONTHYE-CKYIO INIOTHOCTh
(epMEeHTaTUB-HON AKTUBHO- pacTBOPOM
CTH CIIIOHBI»
2 | HyknenHoBBIC JlaboparopHas padota 3. [Tonyuuts npenapar | 1 [Tpurorosnenue romorenara 00- | Haruuk pH
KHUCIIOTBI. «Bpinenenue u ounctka JIHK | ounmennoi JTHK pasiua, oopa-60Tka netep-
AneHo3uHTpudocd | U3 KIETOK pac-TCHUI» TeHTaMH, 0Ca-KIACHUE
OpHas KUCJIoTa HYKJIEOIIPOTE-UJI0B, OYMCTKA
JIHK
3 | Crpoenue knerok | JI. p. 4. CTpoeHune KIeTok HaGnronate 1 ITpuroroBnenne MUKpomnpena- Mukpockor, Habop

3YKAPHUOT.
[MuTorazma.
[Tna3marnueckas
MeMmOpaHa.

AYKApHUOT: PACTECHHUI,
XKHUBOTHBIX, TpuooB. JI. p. 3.
JIBI>KeHME UTOTLTa3MbI
JlaGopatopHas pabora 5
«[1nazmonm3 u nemna3zMomnm3
B PACTUTEIHHOM KIIETKE»
JlaGopaTtopHas pabota 6
«BnusHME oc-Moca Ha Typ-
TOPHOE COCTOSI-HUE KIIETOK)
JlaGoparopHas pabota 7

TJ1a3MOJIU3 U
JIeTIIIa3MOJIU3 B
KJIETKE

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

pata, 00pa-00TKa peaKkTU-BaMH,
paboTa ¢ MUKPOCKOIIOM
I'oToBAT npena-parsl, U3Meps-
10T 00BEKTHI, paboTaloT C
JATYUKOM, 00-pabaThIiBaoT
pe3yJbTaThl OMbITA

ColbuparoT yCTaHOBKY IS
OTBITA, pabOTa-I0T C JaTYUKOM,
00pabaThIBatOT pe3ynbTaThl
OTIBITA

JUTSI TIpenapupo-BaHUs
JlaTumk BIaXXHOCTH
BO3yXa




«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-cauu yriaeKuc-Ioro
rasza KJeT-KaMH BOJOPOC-JIH
XJIOPEJLITBD»

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

HaGnronarot ne-MoHCTalMOH-
HBIH OIIBIT, 32-PUCOBBIBAOT
CXEMY YCTaHOB-KH, GUKCUPYIOT
XOJl ¥ PE3yJIbTa-ThI OIIbITA.
CoOuparoT ycTaHOBKY JUIs
OIIBITA, U3MEPS-FOT MIOKA3aTEeIN
cpefpbl, PUKCU-PYIOT U aHAJIU-
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
TCILJIO-ThI ITPU
CIHP-TOBOM Opo-
JKCEHUU

Cobuparor ycTaHOBKY, pa-
00TaroT ¢ IaT-4YrMKaMu, o0pa-
0aThIBAIOT pPE-3yJIbTATHI OIBITA

JlaTuuk TeM-
neparypsl, pH

Crpoenue u
byHKIMH
KJIETOYHOTO SJIpa.
Muro3. Melio3s

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

Omnucatpb u3-
MEHEHHUS
XPOMOCOM-HOT'O
armapara npu Mu-
TO3€ U MeHo3¢e

[TpuroraBnuBarOT BpeMEHHbIE
MUKpOIIpenaparsl, U3y4aroT UX
0]l MUKPOKCO-

oM, 00padaThIBaIOT pe-
3yJIBTaThl HAOIIOICHUH

Mukpockor, Habop
MH-KpOIpenaparos,
Ha0oOp U1 Ipenapupo-
BaHUA

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH.
IIepBblit 1 BTOpOU
3aKOHBI MeHnens

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

Hayuurtbcs
pacro3Ha-BaThb
benoTu-

MUYECKHe MPU3HAKU
Ha HaTYPaJIbHBIX

[IpuroraBnuBa-r0T BpeMEHHBIE
MHKPOTIPENapaThl, U3y4aroT UX
0]l MUKPOCKOIIOM, 00paba-
TBIBAIOT PE-3yJbTAThI Ha-

0o 1eHN i

Muxkpockor, Habop
JUTS TIpETIapUPOBAHHUS




«OmnpeneneHne reHoTuna
IIJIOIOBOM MYILKH
JIp030¢UIIBI IO PEHOTHITY»

npernaparax u
orpene-JsiTh BO3-
MOYKHBIE Te-HOTHITHI
opra-Hu3Ma Io ero
dbeHoTumy

N3ydaroT nojg MUKpOCKOIIOM
MOCTOSTHHBIE MUKPOTIPEIapaThI,
paboTarT C H300pAKEHUS-MU,
00pabaThIBAIOT PE3yabTATHI
HaOJIFOIEHUN




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
O6o006uenue — 1 4.

TemaTnueckoe manupoBanue B 11 kimacce

No | Tema Coneprxanue LeneBas yctanoBka | Konuu | OcHOBHBIE BUIBI iesTenbHOCTH | Mcnonb3oBanue
/ ypoka €CTBO | 0OyYaroImuXcs Ha ypOKe/BHEY- o0opoioBaHus
1 4acoB | pOYHOM 3aHSATUU
1 | Honynsuus — JlaboparopHnas padota 1 ONBITHBIM ITy-TEM 2 Pabora c O1aHkamu, BbI- biank yuera ckopoctu
HazopranusMeHHas | «OnpeneneHne HOpMbl peak- | BBIIBUTH HOPMY IIOJIHEHUE JICCTBUI Ha Bpe-Ms, | IPOM3BOJIb-HOM peak-
JKUBasl CUCTEMA. LIMY NpU3HaKa Ha IpUMepe peaxkuuu npru3Ha-Ka pacueTsl Ha KaJbKyJIATOpE L[UHU, CEKYHJIOMEP
®opma CKOPOCTH IPOU3BOJIBHBIX Paccuurats yacroTy
CYILECTBOBaHUS JBUKCHUI BCTE€YaEMOCTH aJl-
BHJA JlaGopatopHas paboTta 2 JIeJIel ¥ TEHOTUIIOB
«Pacuet yacTo-Thl BcTpeyae- | MOMYJISILIUU
MOCTH aJlJIeJIed ¥ TEHOTUIIOB
B MOMYJISILIH
2 [HenictBue Ypok No 3 «Onpenenenune BeusiButs ¢u- 1 CoOuparoT ycTaHOBKY, pa- JlaT4MKU KUCIIOPOJa,
HKOJIOTHYECKUX CHUJIBI BO3/IEU-CTBUS DKOJIOTH- | 3UYECKUX Me- 00TaloT C 1aT-uuKaMu, oOpa- pH, Xpo-pua-uoHos,
(daxTOpoB Ha YeCKUX (PaKTO-pOB» XaHWU3M Ipa-BUiIa 0aThIBaIOT PE3yJbTATHI OTBITA OCBEILLIEHHOCTHU, TEM-
OpraHu3M JlaGopaTtopHas pabora 4 Annena HalnronaroT 1-MOHCTAIIMOH-HBIN | TIEpaTyphl,

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

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

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

OIIBIT, 3-PUCOBBIBAIOT CXEMY
YCTaHOB-KU, GUKCUPYIOT X0l
pe3ynbTa-Thl OIbITA

OTHOCHUTEIbHOM BIaXK-
HOCTH




beprmanay

Arposkocuctemsl | JlaGoparopnas padota 6 Ornpenenursb Cobuparot ycTaHOBKY, pa- JlaTunk HUTpAT-MOHOB

«OueHKa coiep)KkaHusl HUT- coJiepKaHue 00TaroT ¢ 1a-unKaMu, oopa-

paToB B pacT-HHUIX» HUTPATOB B 0aThIBaIOT P-3yJILTATHI OIBITA

IPOAYKTAaX MUTAHUS

Buocdepa — VYpok No 5 «llaparkoBbIi Jloka3aTs CBsI3b Habnronaror ne-MOHCTaIMOH- JaTuuku kuciopoza,
riio0anbHas 3¢ ekt 1 rnodaabHOE HapHU-KOBOT'O HBIH OIIBIT, 32-PUCOBBIBAIOT pH Jlatunk Tem-
IKOJIOTMYECKAs HOTEIJICHUE addexTa ¢ CXEMY YCTaHOB-KH, GUKCUPYIOT | TIepaTypbl
cucreMa r1100aJIbHBIM XOJl U Pe3yJIbTa-Thl ONbITA.

HOTCINICHUEM
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