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Pabouas nporpaMmma Kypca BHEYPOUHOW AeATENbHOCTU

«[lMpakTnyeckasn Guonorma»
ansa 5-9 knaccos
C Ucnonb3oBaHneM obopyaoBaHus LeHTpa «Todka Pocta»

Ha 2023-2024 y4elbHbIi rog,



ean u 3apaun
* peanu3aliysi OCHOBHBIX 00111€00pa30BaTeNIbHBIX POrPaMM MO YU€OHBIM MIpEeAMETaM
€CTECTBEHHO-HAYYHOI HAIPaBJIEHHOCTH, B TOM YHCJIE B paMKaX BHEYPOUHOU J1€ATEIbHOCTH
00ydJaromuxcs;
* pa3paboTKa U peanu3aiys pa3HOyPOBHEBBIX JIOMOJHUTEIBHBIX 0011e00pa30BaTeIbHBIX
POrpaMM €CTECTBEHHO-HAYYHON HAMpaBIEHHOCTH, a TAK)KE UHBIX MPOTpamMM, B TOM YHUCIIE B
KaHUKYJISIPHBIN NIEPUOL;
* BOBJICUCHHE yUYAINXCS U MeIarori4ecKux pabOTHUKOB B IPOEKTHYIO AESITEIBLHOCTD;
* OpraHu3anus BHEYUeOHON JeATEIbHOCTH B KAHUKYIAPHBIN MEPHOJI, pa3paboTKa U pearu3aius
COOTBETCTBYIOIIMX 00pa30BaTeIbHBIX MPOTPaMM, B TOM YHUCIIE I Jarepeil, OpraHn30BaHHBIX
00pa3oBaTeIbHBIMUA OPraHU3aIUsIMUA B KAHUKYJISIPHBIN MTEPUOT;
* MOBBIIIEHUE TPOPECCHOHATHLHOTO MAaCTEPCTBA MEJArornuecKuX paboOTHUKOB IIEHTPA,
peau3yIoNX OCHOBHBIE U JOMOJHHUTENbHBIE 00111e00pa3oBarenbHbie mporpaMMbl. Co3aHue
neHTpa «Touka pocta» mpeanoaaraeT pa3BUTHE 00pa30BaTEIbHON HHPPACTPYKTYPHI
0011e00pa30BaTEIbHON OpraHNU3alliy, B TOM YHCIIEe OCHAIIEHUE 0011e00pa3oBaTeIbHON
OpraHHU3aIH:
* 000pyI0BaHHEM, CPEJICTBAMU OOYyUEHUS U BOCIIUTAHUS JJIsl U3y4eHUs (B TOM 4HCIIe
9KCIIEPUMEHTAIILHOTO0) MIPEIMETOB, KYpCOB, TUCIHUILINH (MOIYJeH) eCTeCTBEHHO-HAYYHOU
HaIpaBJICHHOCTH TPH peaTu3allii OCHOBHBIX 0011e00pa30BaTeIbHBIX IPOTPAMM U
JOTIOTHUTEIBHBIX 00I11€00pa30BaTEIbHBIX IPOTPAMM, B TOM YHCIIE JJIsl PACIIUPEHUS CO-
JepKaHus y4eOHBIX TpeaMeToB «DPusnkay, « Xumusy, «buonorusy;
* 000pyI0BaHHEM, CPEICTBAMU OOYUEHUS U BOCIIUTAHUS JJISl peal3ali MporpaMmm
JIOTIOJTHUTEIILHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOM HAPABICHHOCTEH;
* KOMITBIOTEPHBIM U UHBIM 000PYZAOBAHUEM.

Konuenmus coBpeMeHHOro o0pa3zoBaHus OJPa3yMeEBaET, UTO B y4€OHOM SKCIIEPUMEHTE
BEIYLIYIO POJIb JIOJIKEH 3aHATh CAMOCTOSITEIIbHBIA UCCIIEIOBATENBCKUI YUCHUYECKHI
sKcniepuMeHT. COBpEMEHHBIE HKCTIEPUMEHTAIBHBIE UCCIIETOBAHMS 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 YU€OHBIX ACHCTBUM, MPUOOPETAEMbIX YUAIIUMUCS
JIOJDKHO CTaTh YMEHUE «IIPOBEIEHUS OMBITOB, MPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIEI0BAHUH,
HPSMBIX ¥ KOCBEHHBIX U3MEPEHUH ¢ UCTIOIb30BaHUEM aHAIOTOBBIX U IIU(PPOBBIX
U3MEPUTENBHBIX PU-00pPOBY». YUEOHBIN KCIIEPUMEHT 110 OMOJIOTHH, TIPOBOIMMEII Ha
TpaZULIHOHHOM 000py/I0BaHUH, 0€3 MPUMEHEHUS IU(PPOBBIX JIAOOpATOPHil, HE MOKET
MO3BOJIUTH B MIOJIHOM Mepe PEeIIUTh BCE 3a7ja4ul B COBPEMEHHOM 1IKOJIE. DTO CBSI3aHO C PSIIOM
MIPHYWH:

* TPaJUIIMOHHOE IIKOJIbHOE 000pYIOBAHUE M3-3a OTPAaHUUYCHHS TEXHUUYECKUX BO3MOKHOCTEH He
MO3BOJISIET TPOBOIUTh MHOTHE KOJIMYECTBEHHBIE UCCIIEJOBAHNUS;

* JUIUTEILHOCTh MPOBEIEHUS OMOJIOTMUECKUX UCCIIeI0OBaHUN HE BCeria

* COIJIACyeTCsl C JUINTEIBHOCTBIO YUEOHBIX 3aHATUH;

* BO3MOKHOCTB TIPOBEJICHHS] MHOTUX MCCIICIOBAaHUIA OTPAHUIMBACTCS TPEOOBAHUSAMU TEX-HUKH
6e3onacHocTH u 1p. [{udposas madbopatopus MOJTHOCTHIO MEHSIET METOIMKY U COCPIKaHUE
IKCTIEPUMEHTAIBHON JIESITEIbHOCTH U PEeIIaeT BRIIICTIEpeYrCiIeHHbIe Tpobaembl. Lnpoknit
CHEKTP JaTYMKOB TIO3BOJISIOT yUAIIUMCS 3HAKOMHUTHCSI C TIapaMeTpaMu OHOJIOTUIECKOTO
HKCIIEpUMEHTA HE TOJIBKO HA KaUeCTBEHHOM, HO U Ha KOJIM4YecTBEHHOM ypoBHe. [{udposas
n1abopaTopus MO3BOJISET BECTH JUIUTEIIbHBINA SKCIIEPUMEHT J1a)Ke B OTCYTCTBUHU
HKCIEPUMEHTATOPA, @ YaCTOTa UX U3MEPEHUI HETIO/IBJIaCTHA YeIOBEUYECKOMY BOCIIpHUATHIO. B
npoiiecce GOpMHUPOBAHUS IKCIIEPUMEHTAIBHBIX YMEHUN YICHUK 00ydaeTcs MpeaCTaBIsaTh



nH(popMaIro 00 UCCIIeIOBAHUN B YETHIPEX BHUJIAX:
* B BepOAJILHOM: OIKCHIBATh SKCIIEPUMEHT, CO3/IaBaTh CIOBECHYIO MOJICTh IKCIICPUMEHTA,
¢buKcHpOBaTh BHUMAHUE HA H3MEPSIEMbIX BETUYMHAX, TEPMUHOJIOTHUH;
* B TA0JIMYHOM: 3aTIOJHATH TAOJHIIBI TAHHBIX, JISKAIIUX B OCHOBE MIOCTPOCHUS TPaduKoB (pu
9TOM y YYalIUXCs BOSHUKACT MIEPBUYHOE MPEJICTABICHNE O MAcIITa0axX BETUYHH);
* B TpayuueCcKOM: CTPOUTH TpadUKH 10 TAOIUIHBIM JaHHBIM, YTO J1aéT BO3MOXKHOCTH TIepe-Xoa
K BBIJIBIDKCHHIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXITY BeTUIMHAMU (TIPH 3TOM yUUTEIh
MMOKa3bIBACT MPEUMYIIIECTBO B BU3YyaJIU3aIMH 3aBUCUMOCTEH MEX/Ty BETMYMHA-MH, HaTJISAHOCTD
1 MHOTOMEPHOCTH); B BUJIE MAaTEMaTHYCCKUX YPABHCHHH: TaBaTh MAaTEMaTHUYECKOE OIMCAHUE
B3aMMOCBSI3H BEJIMYMH, MATEMATUUECKOE 0000IICHHUE.
* opMHUpOBaHUE HCCIENOBATEIHCKUX YMEHHI YIaITUXCSI, KOTOPBIC BEIPAXKAIOTCS B CICAYIOIINX
JEUCTBUSX

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

o0

. hopmynupoBaHu€ BHIBOJIOB.

B ocHOBY 00pa3oBaTenbHO MporpaMMbl 3aJI05KEHO MPUMEHEHHE TU(POBBIX Ta00PATOPHIA.
Temaruka npeaioKeHHbIX SIKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OMBITOB, COOTBETCTBYET
CTPYKTYp€ IPUMEpPHOI 00pa30BaTeIbHOM MPOrpaMMbl 110 OMOJIOTHH, COAEPKAHUIO
denepanbHOTO rocynapcTBeHHOro oopasosatenbHoro crangapra (PI'OC) ocHoBHOTrO 0011ETO
o0Opa3oBaHusl.

Ha 6a3e uentpa «Touka pocta» obecnieunBaeTcs peaau3aius 00pa3oBaTebHBIX MPOrpaMM
€CTECTBEHHO-HAYYHO! U TEXHOJIOTHYECKOM HaIllpaBJI€HHOCTEH, pa3pabOTaHHbIX B COOTBETCTBUU
¢ TpeOOBaHUAMHU 3aKOHOAATEILCTBA B cpepe 00pa3oBaHUs U ¢ YUETOM PEKOMEH 1Al
®enepasibHOTO orneparopa yuedHoro npeamera «buonorus». O6pa3oBarenbHas IporpaMmma
MO3BOJIIET UHTETPUPOBATh pPeATU3yEeMbIE 3/1€Ch MTOAXO0/IbI, CTPYKTYPY U COAEpKAHHUE MTPH
opranu3zaium ooyuenust Ouosoruu B 5S—11 kiaccax, BRHICTPOEH-HOM Ha 6a3e J11000ro 13
JOCTYIHBIX yueOHO-MeToandeckux komiuiekcoB (YMK).Mcnons3oBanue 000py0BaHUS LIEHTPa
«Touka pocta» npu peanuzauuu gaHHou Ol mo3BosseT co3aaTh yCIoBUs:

* JUI PACHIMPEHUS COJICPKAHUSA MIKOJIBHOTO OMOJIOTHYECKOro 00pa30BaHus;

* JIJIs1 TIOBBIIIEHUS [TO3HABATENIbHON aKTUBHOCTH O0YUaIOIIMXCSl B €CTECTBEHHO-HAYYHOMN
obnacru;

* ISl pa3BUTHS JIMYHOCTH peOeHKa B Tpoliecce 00ydeHus: OMOJIOTUH, €T0 CIIOCOOHOCTEH,
(dbopMHUPOBaHUS U YIOBJIETBOPEHUSI COIIMAIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

* ISl paOOTHI ¢ OJIapEHHBIMU IIKOJIFHUKAMHU, OPTaHU3AIUY UX PA3BUTHUS B PA3IUYHBIX 00JIACTAX
00pa3oBaTeNbHON, TBOPUECKOU AeaTeNnbHOCTU. [IpuMenss nudpoBsie 1abOpaToOpuu Ha ypoKax
OMOJIOTHH, YYaIIUecss CMOTYT BBIMOJIHUTH MHOKECTBO J1a00paTOPHBIX pabOT U IKCIIEPUMEHTOB
10 IPOrpaMMe OCHOBHOM IIKOJIBI.

Buosorus pacrenmii: J[prxanue nucteeB. J[pixanue kopHei. [loromenre Boibl KOPHAMU
pacrenuii. KopHueBoe nasnenue. Mcnapenue Boapl pacteHusAMH. PoTocuHTE3. [[pIXxanue ceMsiH.
VYcnoBus mpopactanus ceMsiH. TerTof00nBbIE U X0JIOA0CTONKHIE PACTEHUS.

3oos0rus: M3yueHue oqHOKIETOYHBIX )KUBOTHBIX. MI3ydeHHE BHEIIHETO CTPOCHHUS



JOKIIEBOTO YepBsi, HAOMIOICHHE 32 €r0 NePEIBUKEHUEM U PEAKIMSIMU Ha BHEITHUE
pazapaxeHnus. I3yueHue cTpoeHrs MOJIIIOCKOB 110 BJIQXXHBIM IpenaparaM. M3ydenne
MHOT000pa3usl WIEHUCTOHOTHX 110 KOJUIEKIUAM. M3ydeHue cTpoeHHs phIO 10 BIIAYKHBIM
npenapartam. M3ydyenue ctpoenus ntuil. M3ydeHne cTpoeHUs: MIIEKOIUTAIOIMX IO BJIAXKHBIM
npenapartaMm. BoaHble )kMBOTHBIE. TEMIOKPOBHBIE U XOJI0IHOKPOBHBIE JKUBOTHBIE

YesoBek U ero 310poBbe: M3yuenue kpoBoobparieHus. Peakius CCC Ha 103UpOBaHHYIO
Harpy3Ky. 3aBUCUMOCTb MEXAY Harpy3Koil 1 ypoBHEM 3HepreTuyeckoro oomena. ['azooomeH B
n€rkux. Mexanusm siérounoro aeixanus. Peakinus J1C Ha dusnyeckyro Harpy3Ky. JKu3zHeHHas
EMKOCTb JIeTKuX. BoaenuTenbHas, AplxaTeabHas U TEPMOPETYIATOpHAs QYHKINS KOXKH.
JeiicTBue GpepMeHTOB Ha CyOCTpaT Ha MpuMepe Katajasbl. [[pucnoco6ieHHOCTh OpraHiu3MOB K
cpene oouTaHusl.

O6was 6muoiorus: Jleiicteue hepMeHTOB Ha cyOCcTpaT Ha MpUMepe KaTtanasbl. Paznoxenue
H202. Bausaue pH cpenpl Ha akTUBHOCTH (pepMeHTOB. PaKTOpPBI, BAUSIOLUINE HA CKOPOCTh
nporuecca Gporocunresa. M3ydeHne KJIETOK U TKaHEW paCTeHUI U KUBOTHBIX HA TOTOBBIX
MUKpOIIpenaparax 1 ux onucanue. BoisiBIeHHe H3MEHUMBOCTH Y OPraHU3MOB. BhIsiBieHMe
MPUCTIOCOOJICHUI Y OPTaHU3MOB K cpejie 0OuTaHus (Ha KOHKPETHBIX IIPUMeEpax).

B o6pa3zoBatenbHoii mporpamme 10-11 kiaccoB npeacTaBiIeHbl CIEIYIOMINE Pa3elibl:

1. Knerka

2. Pa3mMHOX€EHME U pa3BUTHE OPraHU3MOB

3. OCHOBBI T€HETHUKH U CEJICKIIUU

4. Bun

5. DKOCUCTEMBI

Bbuonornueckoe HabIOACHNE U SKCIIEPUMEHT MTPOBOJATCS B (hopMe 1abOpaTOpHBIX padoT
U IeMOHCTpaluii. JIeMOHCTpAIIMOHHBIN SKCIIEPUMEHT MTPOBOJIUTCS B CIEAYIONINX CIy4asx: a)
UMEIOILEEeCs B HUINYMH KOJIMYECTBO MPHOOPOB U UPPOBBIX JATYUKOB HE TIO3BOJISIET
OpPraHU30BaTh UHIUBUAYATbHYIO, TAPHYIO WIH IPYMIIOBYIO J1a00paTOpHYIO padoTy; 0)
HKCIIEPUMEHT UMEET HEOOJIBIIYIO MTPOJOJIKUTEIBHOCTD U CIOKHOCTh M BXOJUT B CTPYKTYPY

ypoKa.

Oco0eHHOCTH coep:KaHus CTPYKTYPHBIX KOMIIOHEHTOB padoyeii NporpamMmsl 1o
Onosiornu B 5—9 ki1accax ¢ HCnosb30BaHueM 000pynoBaHus neHTpa «Touka pocra»

IInanupyemsle pe3yabTaThl 00ydeHus no kypcey «buosorus . 5—9 kaace» .
IIpenmMeTHBIE pE3yIbTATHI:

1) dbopMupoBaHHE IEHHOCTHOTO OTHOILIEHUS K dKUBOU MPUPOE, K COOCTBEHHOMY
OpraHu3My; MOHUMaHHE PO OUOIOTHH B (POPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON
KapTUHBI MUDA;

2) yMEeHHE IPUMEHSTh CUCTEMY OMOJIOTUYECKUX 3HAHUN: PACKPBIBATh CYIIHOCTh )KMBOTO,
Ha3bIBaTh OTJIMYUS KUBOI'O OT HEKUBOTO, IEPEUHUCIISATE OCHOBHBIE 3aKOHOMEPHOCTH
opranu3zaiuu, (yHKIIMOHUPOBAHUS OOBEKTOB, ABJICHHU, IPOLIECCOB KUBON MPUPOIBI,
IBOJIFOLIMOHHOTO Pa3BUTUSI OPraHMUYECKOTO MUPa B €T0 €IMHCTBE C HEKUBOM IIPUPOJION;
c(OpPMHPOBAHHOCTb MPEACTABICHNUN O COBPEMEHHOM TEOPHH IBOJIOLMH U OCHOBHBIX
CBUJIETENLCTBAX IBOJIOLHH;

3) BaieHue OCHOBAaMU MOHATUHHOIO anmapaTa U HAy4HOTO s13bIKa OMOJIOTHH:
UCIIOJIb30BaHUE U3YYEHHBIX TEPMUHOB, IOHATUH, TEOPHH, 3aKOHOB U 3aKOHOMEPHOCTEH 1151
00BSICHEHMS HAOJIIOTAEMBIX OMOJIOTHYECKUX 0OBEKTOB, SIBJICHHUI U IMPOIIECCOB;



4) IOHUMaHKE CIIOCO0O0B MOMYYEHUsT OMOIOTHYECKUX 3HAHMIA, HAIMYKE OIbITA
UCTIOJIb30BaHUS METOJIOB OMOJIOTHH C LIEJIbI0 U3YYEHUS )KUBBIX 00BEKTOB, OMOJIOTHUECKUX
SIBJICHU U TIPOLIECCOB: HAOIIOIEHUE, OTMCAHKE, TIPOBEICHIE HECIOKHBIX OMOIOTMYECKUX
OTIBITOB M 9KCIIEPUMEHTOB, B TOM YHCJIE€ C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB
¥ 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
POJIK B )KU3HEAEATEILHOCTU U 3BOJIIOLUN OPraHU3MOB; [IPEICTABICHHE 00 aHTPOIIOT€HHOM
dakrope;

10) chopMupoBaHHOCTD MPEACTABICHUN 00 3KOCUCTEMAaX U 3HAU€HUH OMOPa3HOO0pa3us; o
rJ100aIbHBIX KOJOTMUYECKUX Mpo0iIeMax, CTOSAIIMX Mepe]l YeT0BEYeCTBOM U CIIOCO0ax MxX
IIPEOOJICHMS;

11) ymeHue pemath yueOHbIE 33141 OMOJIOIMYECKOT0 COJEpKAHUSA, B TOM YHUCIIe
BBISIBJISATh IPUYMHHO-CIIEZICTBEHHBIE CBSI3HU, TPOBO/IUThH PACUE&THI, JIeIaTh BbIBO/IbI HA OCHOBAHUU
MOJIyYEHHBIX PE3y/IbTaTOB;

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) BnaneHre HaBbIKaMU pabOTHI ¢ MH(OPMaIUe GHOIOrMYeCcKOro 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 niaHupoBaTh M0J1 PyKOBOJICTBOM HACTaBHHMKA U MPOBOJUTH yueOHOE
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 SKOJIOTMYECKON TPAMOTHOCTH: OCO3HAHHE HEOOXOIUMOCTH
JIEHCTBUI 110 COXpaHEHUIO0 OMOPa3HOOOpa3Us U OXpaHe MPUPOTHBIX IKOCUCTEM, 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
CBUJIETENHCTBAX SBOIOIHH;

* 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 YMCJI€ BUPYChI, OaKTE€PUHU, pPACTEHUs, TPUOBI, )KUBOTHBIE): CTPOEHUE, TPOLIECCHI
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;

* YMEHUE ONUCHIBATH KJIETKH, TKAHU, OPTaHbl, CHCTEMBI OPIaHOB U XapaKTEPU30BaTh BAKHEHIIINE
OHMOJIOTrHYECKHE MPOLIECCHl B OpraHU3Max pacTeHHM, 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 HaBbIKaMH pabOThI ¢ HHPOpMaLKeil OMOIOrMYECKOT0 COepKaHuUs, TPEICTaB-
JICHHOU B pa3Hoii (hopme (B BUIC TEKCTa, TAOJUYHBIX JaHHBIX, CXeM, IPa(HKOB, TUarpamm,
MoJiesIel, n300paKeHmi ), KpUTHUECKOTO aHaln3a HH()OPMALIUY U OLIEHKU €€ T0CTOBEPHOCTH;
* YMEHHE IIAHUPOBATH O] PYKOBOJICTBOM HACTaBHUKA U MIPOBOAUTH YUeOHOE UCCIIEIOBaHHE
WM [IPOEKTHYIO paboTy B 001acT OMOJOTUH; C YIETOM HaMEUEHHOM 11eau popMyIrnpoBaTh
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
YKPEIICHUIO 3/I0pPOBbs YENIOBEKA; yMEHUE BIOUPATh 1IeJIeBbIe YCTAHOBKH B CBOUX JICHCTBUSX U
MOCTYIKAaX 10 OTHOLIEHUIO K )KUBOH MPHUPOJIE, CBOEMY 370POBBIO U 370POBBIO OKPYKAIOIIUX.
MeTanpeamMeTHble pe3yJibTaThl

YHUBepcallbHbIE TI03HaBaTeNbHbIE AeHCTBUS ba3oBble Joruueckue qeiMcTBU:
* BBISIBJIATH U XapaKTE€PU30BaTh CYIIECTBEHHbIE TPU3HAKH OMOIOTHYECKUX 00OBEKTOB (SBICHUN);
* YCTaHABJIMBATH CYIIECTBEHHBIN NMPU3HAK KITACCUPUKAIHA OMOIOTUIECKHX 00BEKTOB,
OCHOBAHHUSA JJIs1 0000IIEHNS U CPaBHEHUS, KPUTEPHH ITPOBOIUMOTO aHAIIN3a,;
* ¢ YYETOM TPEIOKEHHOW OMOIOTMYECKOM 3a/1a4H BBISBIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS
B paccMaTpUBaeMbIX (haKkTaxX W HAOIOJIEHHSX; TIPeAiaraTh KpUTEPUH /ISl BRISIBIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;
* BBIBJIATH AepULUTH HH(POPMAIUK, JaHHBIX, HEOOXOAUMBIX JJIsl pEIIEHHsI TOCTABICHHOM
3a/1a4u;
* BBISBJIATH IPUYMHHO-CJIEICTBEHHBIE CBS3U MPU U3yYEHUN OMOJIOTUYECKUX SBICHUH 1
IIPOIIECCOB; 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 Haubosiee MOoAXOAALINI ¢ yUETOM CaMOCTOSTEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).
ba3oBrle uccienoBare/bCKue 1eHCTBHA:
* MCIIOJI30BaTh BONPOCHI KaK UCCIIE0BATENIbCKUN HHCTPYMEHT TIO3HAHUS;
* (hopmynupoBaTh BONPOCHI, (PUKCHUPYIOIINE Pa3pbIB MEXY PEATbHBIM U KeJaTeIbHbIM
COCTOSIHUEM CUTYaITuH, 00BEKTa, U CAMOCTOSITEIIHHO YCTAHABIIMBATh HCKOMOE H JJAHHOE;

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



SKCTIEPUMEHT, HEOOJIBIIIOE UCCIICOBAHNE 110 YCTAHOBIICHUIO OCOOCHHOCTEH OMOIOTHYECKOTO
00BEeKTa N3YUEHHSI, TPUUMHHO-CIICICTBEHHBIX CBS3€H M 3aBUCUMOCTEH OMOIOTMYECKIX
00BEKTOB MEXKIY COOOM;
* OIICHUBATh MPUMEHUMOCTH M IOCTOBEPHOCTh MH(OPMAIINH, TIOTYYEHHOU B X0/1€
OMOJIOTUYECKOI0 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
MOCJEICTBHSI B @aHAJIOTUYHBIX MJIM CXOTHBIX CUTYAIHSIX, a TAK)KE BBIIBUTATH TPEATIOI0KEHUS 00
UX Pa3BUTHUU B HOBBIX YCIIOBHUSIX U KOHTEKCTAaX.
Pabora ¢ unopmanmeii:
* IPUMEHSATH Pa3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3alIPOCHI IIPU TIOMCKE U 0TOOpE
Ouonoruueckoi HHGOPMAIUU UM JAHHBIX U3 UCTOUYHUKOB C YYETOM IPEIOKEHHON yueOHOH
OMOJIOTUYECKOMN 3aauH;
* BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH OHOIOTHYECKYIO
MH(}OPMALIMIO Pa3INYHbIX BUOB U (HOPM MpEICTaBICHHUS;
* HaXOJMUTh CXOJHBIC apIYMEHTHI (TIOATBEPIKIAIOIINE WK OIIPOBEPTAIOIINE OJHY U Ty Ke UJCIO,
BEPCHUIO) B pa3IMYHBIX WH(POPMAIIMOHHBIX UCTOYHUKAX;
* CAMOCTOATENBHO BEIOMPATH ONITUMANIbHYIO (HOpPMY MTPEACTaBICHHS HH(POPMALIUU U
WITIOCTPUPOBATH pPelllaeMble 331a4i HECTIOXKHBIMU CXEeMaMH, TarpaMMaMu, HHOW TpaduKoil U
UX KOMOUHAIUSIMU;
* OIICHHUBATh HAJEKHOCTh OMOJIOTHYECKOM HH(OpMALIUU TIO KPUTEPUSIM, NPEIT0KEHHBIM
yuuTeNneM Uin chopMyITupOBAaHHBIM CAMOCTOSTEIbHO;
* 3¢)(peKTUBHO 3alIOMHUHATh U CUCTEMATU3HPOBATh HHPOPMALIUIO;
* OBJIAJIETh CUCTEMOW YHHUBEPCAJIBbHBIX [TO3HABATENIbHBIX JAEHCTBHI 0OecrieunBaeT
c(OPMHPOBAHHOCTH KOTHUTHBHBIX HABBIKOB 00 YJaOIITIXCSI.
YHuBepcaibHble KOMMYHHUKATUBHbIE 1€iiCTBUS

Oo0menne:
* BOCIIPUHUMATH ¥ (POPMYITHPOBATH CY)KACHUS, BBIPAXKATh YMOILIUH B IPOIECCE BHITOITHEHHS
NPAaKTUYECKHUX U Ja00OpaTOPHBIX paboT; BeIpaXKaTh ce0s (CBOIO TOUYKY 3pEHHsI) B YCTHBIX U
NUCbMEHHBIX TEKCTaX;
* pacrio3HaBaTh HeBepOalbHbIE CPEICTBA OOIIEHHS, TOHUMATh 3HAYEHHUE COL[MAIbHBIX 3HAKOB,
3HATh M Pacro3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYallui U CMATYaTh KOH(IIMKTHI, BECTH
MIEPErOBOPHI;
* IOHUMAaTh HAMEPEHUS IPYTUX, IPOSBISTh YBAKUTEIFHOE OTHOIIICHUE K COOCCEHHUKY | B
KOPPEKTHOI Gopme popMyIrpoBaTh CBOU BO3PAKEHHUS,;
* B XOJIe TUaJIoTa W/WJIH JUCKYCCHH 33/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOn
OMOJIOTNYECKOM TeMBI U BHICKA3bIBATh UJEH, HALIEJIEHHBIE HAa PEellICHHE OMOJIOTHYECKOi 3a1auu U
noJyiep>kaHue OiaroxenaTeIbHOCTH OOLIeHNUS;
* COMOCTABIIATH CBOM CYKJCHUS C CY)KICHUSMHU APYTHX YIaCTHUKOB JIMasiora, 0OHapyKUBaTh
pas3n4Ke U CXOJCTBO MO3UIINH;
* MyOJIMYHO TPEACTABISITh PE3YIbTATHI BHIMTOJHEHHOTO OMOIOTHYECKOTO OTbITa (IKCIIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);
* CaMOCTOSITEIbHO BbIOUpATh OpMAT BBHICTYIJICHUS C YUETOM 33/1a4 MPE3CHTALUN U



0COOEHHOCTEH ayJUTOPUU U B COOTBETCTBUU C HUM COCTABJISATh YCTHBIE U TUCbMEHHBIE TEKCTHI C
MCII0JIb30BaHUEM WIITIOCTPATUBHBIX MaTEPUAJIOB.

CoBMmecTHasl 1eSITeILHOCTD (COTPYAHHYECTBO):
* [IOHUMAaTh U UCII0JIb30BaTh IPEUMYILIECTBA KOMAaHHON U UHIMBUyaIbHOU pabOThI IpU
peLIeHNH KOHKPETHON OMOIOTHYECKOH MpoOieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS
IpyNIoBbIX (GOpM B3auMOJIEHCTBUS IPU PELIEHUH IOCTABICHHON yueOHOH 3a/1a4H;
* IPUHUMATH LIEJIb COBMECTHOM EATENbHOCTH, KOJUIEKTUBHO CTPOUTH IECUCTBUSA 110 €€
JOCTH)KEHUIO: paclpeAessTh POJIM, JOrOBapUBAThCs, 00CYKAATh MPOLIECC U PE3YyIbTaT COB-
MECTHOM paboThl; yMeTh 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJEH, IPOSBIATH TOTOBHOCTh
PYKOBOJIUTD, BBHIIOJHATH IOPYUYEHUS, TIOAUNHATHCS;
* IJTAHUPOBATh OPTraHU3ALKI0 COBMECTHON pabOTHI, ONPEAEIATH CBOIO POJIb (C yUETOM
IIPEIIIOYTEHUI U BO3MOXKHOCTEN BCEX YUACTHUKOB B3aUMOJAEHCTBUS), PACIIPEAEIATH 3a-1a4u
MEX/y WICHAMH KOMaH/Ibl, Y4aCTBOBATh B TPYNIOBEIX (hopMax pabOThI (00CYKIeHHS, OOMEH
MHEHUSMU, «MO3TOBbIE IUTYPMbI» U UHBIE);
* BBITNOJIHATBH CBOIO YacTh pabOThI, JOCTUTATh KAYECTBEHHOI'O pe3yJIbTaTa o0 CBOEMY
HaIPAaBJICHUIO U KOOPAUHUPOBATH CBOU ACUCTBUS C APYTUMU YIEHAMH KOMAaH]IbI,
* OLICHMBATh Ka4eCTBO CBOETO BKJIa/1a B OOLIUI MPOAYKT MO KPUTEPUSIM, CAMOCTOSTEIILHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS; CPABHUBATH PE3YJIbTAThl C UCXOAHON
3a/1a4eil ¥ BKJIaJ] KaXK10T0 YjeHa KOMaH/Ibl B JOCTUKEHHUE PE3YJIbTaTOB, pa3JIeisTh chepy
OTBETCTBEHHOCTH U MPOSABIIATH TOTOBHOCTh K IPEJOCTABICHUIO OTUETA MEPEJ] MPYIIION;
* OBJIQ/IETh CUCTEMON YHHUBEPCAIbHBIX KOMMYHUKATUBHBIX JEUCTBUN, KOTOpasi 00eCcIIeunBaeT
c(OPMHPOBAHHOCTb COLMANIbHBIX HABBIKOB U SMOIIMOHAJILHOTO MHTEJUIEKTa 00Y4atoLIXCS.
YHuBepcainbHbIe peryJIaTHBHbBIE 1eHCTBUSA

Camoopranuzanus:
* BBISIBJIATH POOJIEMBI JUISl PELLICHHs B )KM3HEHHBIX M YUE€OHBIX CUTYallUsX, UCTIOIb3Ys
Ouosornyeckue 3HaHus;
* OPUEHTHUPOBATHCS B PA3IMUHBIX MOJX0JaX MPUHATHS PEeIlIeHUH (MHIUBUIYalbHOE, IPUHATHE
pelieHus B rpymie, NpUHITHE PEIIeHUi TPyIIoi);
* CaMOCTOSITEIbHO COCTABIISATh AJITOPUTM pEIeHUs 3a/1a4M (WM €ro 4acThb), BRIOUpATh Criocod
pelieHns yueOHo OMOJOTHYeCcKON 3a1aut ¢ y4ETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh MpEJIaracMble BaApUaHThl PELICHUI;
* COCTaBJIATH IUIaH ACUCTBUH (IUIaH peain3allii HAMEUEHHOTO aJITOPUTMA PEIIeHUs),
KOPPEKTHPOBATH MPEATIOKEHHBIN alrOPUTM € YIETOM MOTyYSHHS HOBBIX OMOIOTHYECKUX
3HaHUH 00 N3ydyaeMOM OHOJIOTHYECKOM OOBEKTE;
* 1eTaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PElICHUE.
CamoxoHTpoJb (peduiekcus):
* BJIAJIETh CIIOCOOAMU CAMOKOHTPOJIS, CAMOMOTHUBAILIUU U peIIeKCUH;
* 1aBaTh a/ICKBAaTHYIO OILIEHKY CUTYyallUH U MpejiaraTh IiaH e€ H3MEeHEeHHUS;
* YUUTHIBATh KOHTEKCT U IIPEIBUIETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTb IIPH PELLICHUN
yueOHOI OHMoJIorMYecKol 3a7auu, aJanTUPOBaTh PpeIICHHE K MEHSIOIIUMCS 00CTOSTEIbCTBAM;
* 00BSACHATH MPUYUHBI TOCTHKEHUS (HEIOCTHIKEHHS) PE3YJIbTaTOB ACATEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OMBITY, YMETh HAXOJUTh MO3UTUBHOE B POM3OLIE/IIEH CUTYallUH;
* BHOCUTbH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;
* OLICHUBATh COOTBETCTBHUE PE3YJIbTATa LIEJIU U YCIOBHUSAM.
OMOIIMOHAIILHBIN UHTEJUIEKT:



* pa3nuy4aTth, HA3bIBaTh U YNPABISATh COOCTBEHHBIMU SMOLHUSMHU U SMOLUSAMU APYTUX;
* BBISIBIISITH U AaHAJTU3UPOBATH MIPUYUHBI 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 OIMIKOKY U TAaKOE K€ MPaBO APYroro;
* OTKPBITOCTH ce0e U ApYruM; 6 0CO3HABATh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;
* OBJIQ/IETh CUCTEMON YHUBEPCAIbHBIX YU€OHBIX PEryISTUBHBIX ACHCTBUM, KOTOpas
obecrnieunBaeT (HOPMHUPOBAHUE CMBICIIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSIS TIO3HIIHS
JUYHOCTH ), ¥ )KU3HCHHBIX HABBIKOB JINYHOCTH (YIPaBIEHUSI COOOM, CAMOTUCITUTUINHEI, YCTOM -
YUBOTO MTOBECHUS).
JInyHOCTHBIE pe3yJIbTAThI

IlaTpuoTHyeckoe BOCIUTAHHE:
* IOHUMaHKE [IEHHOCTH OMOJIOTUYECKON HAYKH, €€ POJIM B Pa3BUTHH YEJIOBEUECKOTO O0IIeCTBa,
OTHOIICHHE K OMOJIOTUU KaK BaYKHOM COCTABIISAIONIEH KYIbTYpbl, TOPAOCTH 32 BKIIAJ POCCUMCKHIX
U COBETCKHX yYEHBIX B pa3BUTHE MUPOBON OMOIOTMUYECKON HAYKH.
I'paxnaHckoe BOCIUTAHKE:
* TOTOBHOCTbH K pa3HOOOPa3HOM COBMECTHOM JCSITEILHOCTH IIPH BBHITIOJTHEHUH OMOJIOTHICCKUX
OTIBITOB, SKCIIEPUMEHTOB, UCCIICAOBAHUN U TIPOSKTOB, CTPEMJICHUE K B3aUMOTIOHUMAHHUIO U
B3aMMOITOMOIIIH.
JlyXOBHO-HPABCTBEHHOE BOCIIMTAHME:
* TOTOBHOCTbH OIIEHMBATh CBOE TIOBEJICHUE M MOCTYIIKH, a TAKXKE MOBEJCHUE U MTOCTYIKU APYTUX
JIOJIEH ¢ MO3UIIUU HPABCTBEHHBIX HOPM M HOPM SKOJIOTHYECKOTO MpaBa ¢ yu€TOM OCO3HAHUS
MOCIIEACTBHM MOCTYITKOB.
JcTeTH4ecKoe BOCIIUTAHME:
* MOHUMAaHHUE SMOITMOHATHFHOTO BO3JICHCTBUS MPUPOIBI U €€ IIEHHOCTH. LleHHOCTH HaydyHOTOo
MO3HAHUS:
* OPHCHTAIUSA B JCATSILHOCTH HA COBPEMEHHYIO CHCTEMY OMOJIOTHICCKUX HAYUHBIX
MIPEJICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AMMOCBSI3IX YSIIOBEKA C
MIPUPOAHOUN U COLIMATIBHOM CPEOM;
* pa3BHUTHE HAYYHOM JIOO03HATENFHOCTH, MHTEpECca K OMOIOTHUECKON HayKe U
HCCIIEIOBATENLCKOM IeATEIHHOCTH;
* OBJIa/ICHHE OCHOBHBIMH HAaBBIKAMU UCCIIEIOBATEIILCKON AESITETLHOCTH.
@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 3aHITHN U OTIBIXA, PETYJIIpHas GU3HIECKas aKTUBHOCTH ),
* OCO3HAHUE MOCJIEICTBUI 1 HEMIPHUATHE BPEAHBIX MIPUBBIUEK (YIIOTpEOIeHNE alIKOT OIS,
HApKOTHUKOB, KyYpEeHHE) ¥ UHBIX (hopM Bpeaa it (U3UIeCKOro U ICUXUYECKOTO 310POBbS;
* coOmroIeHue MpaBui 0€30MaCHOCTH, B TOM YHCIIE HABBIKA O€30MacHOTO MOBE/ICHNUS B
MIPUPOJHOM Cpelie;
* YMEHHUE 0CO3HABATh AMOITMOHAILHOE COCTOSTHUAE CBOE U IPYTUX JIFOJICH, YMETh YIIPABIISATh
COOCTBEHHBIM SMOIIMOHAIBHBIM COCTOSIHUEM;
* cOpMHUPOBAHHOCTH HaBbIKA peICKCHH, IPU3HAHKUE CBOETO MpaBa Ha OITHOKY M TAKOTO JKE



IIpaBa Ipyroro 4ejioBeKa.
Tpynosoe BocniuTanue:

* AKTUBHOE yYacCTHE B PELICHUH ITPAKTUYECKUX 3a]a4 (B paMKaX CEMbH, ILIKOJbI, TOPOAA,
Kpasi) OMOJIOTHYECKON M HKOJIOTUYECKON HAIPaBICHHOCTH, HHTEPEC K MPAKTHUECKOMY
U3y4EHHIO podeccHii, CBA3aHHBIX ¢ OUOJIOTHEH.

IKOJIOTHYECKOe BOCIIUTAHUE:

* OpUEHTALMs Ha IPUMEHEHHE OMOJIOTMYECKUX 3HAHUH JUIsl pellieH s 3a/1a4 B 00J1acTH
OKpYXKaroIlel Cpelibl, IJIAHUPOBAaHUS MOCTYNKOB U OLICHKH X BO3MOKHBIX IIOCIEACTBUN JUIs
OKpYXKaroIlleHl Cpebl;

* IOBBIIICHUE YPOBHS 3KOJIOTMYECKON KYJIbTYpPBI, OCOZHaHUE III00AIBHOTO XapaKTepa KO-
JIOTHYECKUX NPOOJIeM U MMyTel uX peleHNs; aKTUBHOE HETIPUATHE ACHCTBHUH, TPUHOCAIINX BPE]
OKpYXKaroIlEeH CpeJe;

* TOTOBHOCTb K YYaCTHIO B IPAKTUYECKON JEATEIBHOCTH SKOJIOTMYECKON HalpaBICHHOCTH.
Apantanus 00y4auerocs K U3MeHsIIOIMMCH yCJIOBUAM COLUAIBHON U IPUPOI-HOM
cpeabl:

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

UCCJIEJOBAaHUM, OTKPBITOCTD OMNbBITY U 3HAHUSM APYTHUX;

* OCO3HaHUE HEOOXOAUMOCTH B (POPMHPOBAHNN HOBBIX OMOJIOTUYECKUX 3HAHUH, yMEHUE
(dbopMyIupOBATH UEH, TOHITHSL, TUIIOTE3bI O OMOJIOTMYECKUX O0BEKTAX U SIBJICHUSIX, OCO3HAHUE
nedunuta COOCTBEHHBIX OMOIOTMYECKUX 3HAHUM, TNTAHUPOBAHUE CBOETO Pa3BUTHS,

* YMEHHUE OlIepUPOBAaTh OCHOBHBIMU MOHATHAMM, TEPMUHAMU U MIPEJICTABICHUSIMU B 00IaCTH
KOHLENIUN YCTONYMBOTO Pa3BUTHS;

* YMEHHUE aHAJIU3UPOBATh U BBIABIATH B3aMMOCBSI3U MPUPO/IbI, OOIIECTBA U IKOHOMHUKH;
OLICHMBAHME CBOMX JEHCTBUI C yUETOM BIMSHUSA HA OKPYKAIOLLYIO CpeNy, JOCTHXKEHUS LIeTIeH 1
IPEO0JI0JICHHSI BBI30BOB M BO3MOXKHBIX TJI00AJIbHBIX MTOCIIEICTBUM;

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

* YBaXHUTEJIbHOE OTHOILLIEHHE K TOUKE 3PEHUSI IPYroro 4ejI0oBeKa, ero MHEHHUIO, MUPOBO33PEHHUIO.

DopMbI KOHTPOJIA
KonTtpons pe3ynbTaToB 00y4eHus: B COOTBETCTBHHM C JaHHON 00pazoBaTeIbHOM
IpOTpaMMOii MPOBOAUTCS B (pOpME MUCbMEHHBIX U KCIIEPUMEHTAIBHBIX paboT, BO3MOKHO
[IPOBEACHUE IIPOMEXYTOYHOM U UTOTOBOM aTTECTALIUH.

[MTAKET OLIEHOYHbIX MATEPUAJIOB U KPUTEPMM OLIEHUBAHU A 110

[MPEAMETY «BUOJIOT' U »
KoHTpoJibHbIe H3MepHuTeIbHbIe MATEPUAJIbI

[Tpu opranu3anuu TEKyIEero KOHTPOJIs YCIEeBaeMOCTH 00yJaroIIUXCsl CIeyeT YUUTHIBATh
tpeboBanuss PI'OC OOO k cucreme OIEHKH JOCTHXKEHUs MIaHupyeMbIx pe3yabTatoB OOI],
KOTOpas JOJDKHA MPpelycMaTpUBaTh HCIIOJIb30BAaHUE PA3HOOOPA3HBIX METO/I0B U (hOpM, B3aUMHO
JIOTIOJTHSIONIMX JIPYT Apyra (CTaHIapTU3UPOBAHHbBIC MMCbMEHHbIE U YCTHBIE paOOThI, TPOEKTHI,
IpaKTHYECKHE U J1abopaTopHbIe padOThl, TBOPUECKHE pabOThl, CAaMOAaHAIN3 U CAMOOIICHKA,
HaOJII0ZICHUE, UCTIBITAHUS U UHOE).



Bb100p yka3aHHBIX HUKE TUIIOB U IPUMEPOB KOHTPOJIbHBIX U3MEPUTENIBHBIX MaTepHajIOB
00yCJIOBJICH MEAarorMuecKoi ¥ METOIMIECKOH 11e1ec000pa3HOCThIO0, C YUETOM MPEAMETHBIX
ocobeHHocTel kypca «buonorust 5—9 knacey.

Tectsl u 3a1anus pazpabotansl B cooTBeTcTBUH ¢ popmarom EI'D u I'MA, uto nmo3Bossier
JIa’Ke B paMKaX YCBOCHHSI MPAKTHUYECKOW YaCTH MPOrpaMMBbI OTpadaThIBaTh 001IeydeOHbIE U
IIPEIMETHBIC 3HAHUS U YMEHUS.

[TepedeHb OLIEHOYHBIX MIPOLENYP M0JIKEH ObITh ONTUMAIbHBIM U JOCTATOUHBIM JJIS OIIpe-
JIeJIeHHs] YPOBHSI JOCTHXKEHUS 00YJaIOLUMHUCS IPEIMETHBIX U METalpeMETHBIX PE3Yy/IbTAaTOB.
@dukcanus pe3yibTaToB TEKYLIETr0 KOHTPOJIS YCIIEBAEMOCTH 00yUarOIINUXCsl OCYILECTBIISETCS B
COOTBETCTBUU C MPUHATON B 00pa30BaTENLHON OpraHU3allii CHCTEMON OlICHUBAHUSI.

IIpensoskeHHbIe TUNIBI M IPUMePHI 3aJaHUI:
* OPUEHTUPYIOT YUUTEINS B AMANA30HE KOHTPOJIBHBIX U3MEPUTEIIBHBIX MATEPUAJIOB 110 KypCYy,
IOMOTAIOT Pa3HOOOPa3UTh 3a/laHUs TPEHUPOBOUHOI'O, KOHTPOJIBHOTO U JOHOJIHUTEIBHOTO
MOJlyJIed, KaK HHTEPAKTUBHOI'O BUJIE0-YPOKA, TaK U TPAJULMOHHOIO YpO-Ka B PaMKaX KJIACCHO-
YPOUHOH CHCTEMBI;
* YUUTBIBAIOT BO3MOXKHOCTH YCBOCHMSI MaTepHualla, ¢ TOUKHU 3peHus ero auddepeHunanuu s
Pa3IUYHBIX KaTeropuil 00y4aromuxcs, pa3sHoro ypoBHS U3yUeHUs IPeIMeTa, BO3PACTHBIX
0COOEHHOCTEHN MIIQJIINX IKOJIbHUKOB, a TAKK€ MOTUBALIMOHHOI'O U IICUX03MOLMOHAIILHOTO
KOMIIOHEHTOB YPOKOB;
* [103BOJISIIOT OTpadaThIBaTh HABBIKU, 3aKPEIUISITh I1OJYYEHHbIE 3HAHUS U KOHTPOJIUPOBATh
pe3yibTaThl 00y4eHHs, Kak B XOZI€ KaX/10T0 YpOKa, TaK U B paMKaX UTOIOBOI'O ypoKa I10
Mmarepuainy paszznena. Cneruduueckoit GopMoit KOHTpOIIS ABIseTCA paboTta ¢ mpubdopamu,
n1abopaTopHbIM 000pyI0BaHHEM, MoAeIsIMU. OCHOBHAS 11€J1b 3TUX IMPOBEPOUYHBIX padoT:
OTIpe/IeNIEHUEeYPOBHS Pa3BUTHSI YMEHHH HIKOJLHUKOB paboTaTh ¢ 000pYJOBAHUEM U IPOBOIUTH
HKCIIEpUMEHTANIbHbIE NCCIIE0BAHMS, IUIAHUPOBATh HAOJIOJCHUE WU OIBIT, BECTH
CaMOCTOSITENIbHO MPAKTUYECKYIO padoTy. 3aJaHNE MOXKET CUUTATHCS BBINOJIHEHHBIM, €CITU
3aMMCaHHbIN/BRIOpaHHBIN OTBET COBMAJAET C BEPHBIM OTBETOM.
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TemaTnuyeckoe JIAHUPOBaHMeE B S Kiacce

Paznuuate TkaHu XKu-
BOTHBIX U PaCTEHUH Ha
pUCYHKaxX yuyeOHH-Ka,
XapaKTEepPU30BaTh UX
CTpPOCHHE, OOBSIC-HAThH UX

(GyHKIHU.

(UKCUPOBATh pe3yabTaThl HAOIIOICHHH,
nenaTh BbIBOIBL. COOI0OAATh MpaBuIIa
paboThl B kKabuHeTe Onosioruu, oOparieHus
¢ 1abopaTOpHBIM 000PYAOBaHUEM

Ne | Tema Conepxanue LleneBas ycraHoBKa Konuu | OcHOBHBIE BU/IBI ACSATEIHLHOCTH Hcnonp3oBanue
1/ ypoka €CTBO | 0O0yYaromuxcs Ha YpPOKe/BHEY-POYHOM o0opyIoBaHUs
i 4acoB | 3aHATUU

buonorust — Hayka o xuBoM Mupe (7 1)

1 | Metonasl Hcnons3oBanue yBe- OObscHATH Ha3HaueHue | 1 YMeHnue paborats ¢ 1aO0OpaTOPHBIM Mukpockorn
U3YyYEHUS JIMYUTENBHBIX TPHUOOPOB MPH YBEJIUYUTEIIbHBIX 000py10BaHUEM, YBEIUYUTEIbHBIMU CBETOBOM,
MIPUPOABL. U3Y4EHUU OOBEKTOB )KUBOMI puOOpOB. npubopamu. M3yuats ycrpoiicTBO MU- U poBoi
JIaGopatopHa | MpUPOBL. YBEINUUTEIIbHBIE Pasnnyats pyunyro u KpOCKOIa U co0JIt0aTh IpaBuia paboThl ¢
g pa-6ota 1 pUOOPHL: JIYIIBI py4YHas, LITAaTUBHYIO JIYIIbl, 3HATh MUKpockoroM. CpaBHUBATh YBEIUUEHUE
«M3yuyenue LITaTUB-Hasl, MUKPOCKOIL. P. BEJIMYHUHY [10JIy-4aeMOI'0 JTynsl ¥ MUKpockora. [loyyaTs HaBbIKH
YCTpOHCTBA I'yk, A. Ban JleBenryk. Yactu | ¢ MX HOMO-ILIBIO paboThl C MUKPO-CKOIIOM IIPH U3yYEHUH
YBEJIMUUTENb | MUKpockona. Mukponpenapar. | yBeIUYEHHUS. roTOBbIX MUKponpenapaToB. CoOnronaTh
HBIX [TpaBuna pa-60TsI ¢ npaBuiia padOThl B KAOMHETE, OOpaIIeHus C
npubOpoOB» MUKPOCKOIIOM. 1a00paTOpPHBIM 000pPYyIOBaHUEM

Ctpoenue opranuszma (9 u)

2 | Ctpoennue Crpoenue knetku. TkaHu. BoisBnsaTh yactu kinetku | 1 YMeHnue paborath ¢ 1a00paTOPHBIM Mukpockon
KJIETKH. KieTouHoe cTpoeHue JKUBbIX Ha pUCYHKaX y4yeOHHUKa, 000pyI0BaHUEM, YBEITUYUTEIbHBIMU CBETOBOH,
JlaGoparopHa | opranusmos. Knerka. HacTtu XapakTe-pu30BaTh UX npubopamu. Habmronats yactu u op- uuppoBoi
A pa- KJIETKH U UX Ha3HA4YCHHUE. 3Haue-Hue. CpaBHUBATH TaHOUBI KJIETKH Ha TOTOBBIX MUKPO-
6ota 2. KUBOTHYIO U npernapaTax moJ MajbIM U OOJIbIINM
«3HaKOMCTBO PacTUTEIBHYIO KIETKH, YBEJIMUEHUEM MUKPOCKOIIA ¥ OIUCHIBATH
C KJIeTKaMH HaXOJUTh YEPThI UX ux. Pa3nuyars oTenbHbIE KIETKH,
pacTeHui» CXOZCTBA U pa3INyusl. BXOJISIIIIME B cOCTaB TKaHU. O6001maTh U




Xumnueckuid | XUMUYECKHU COCTaB Pasnuuars Heopranu- 1 HaGnronate 1eMOHCTPALIUIO OIIBITOB
COCTaB KJIETKU. XMMUYECKHE BEIIECTBA | YECKUE U OPraHUYECKHe yuUTEIeM, aHATM3UPOBATh UX P €-
KJIETKH. kieTku. Heoprannue-ckue BELIECTBA KJIET-KH, 3yJIBTAThI, IeNIaTh BHIBOIBL.

BEIIECTBA KJIETKH, UX MUHEpaJIbHbIE CO-JIH, AHaIM3upoBaTh MPEJICTABICHHYIO Ha

3HAUYEHHE JIJIS KJIETKU U OOBSICHSITh X 3HAYCHHE pUCYHKaxX ydyeOHHKA HHPOPMAIIHIO O

opranuzma. Opranuye-ckue JUIS Opra-HU3Ma. pe3ylbTaTax ombiTa, paboTas B mape

BELIECTBA KJIETKH, UX Ymenue paboTaTh ¢ 1a00paTOpHBIM

3HAYEHUE JIJIS )KU3HU o0opyaoBaHuEM

OpraHu3Ma U KJIETKH

MHoroo6pasue >XHUBbIX OpraHu3moB (15 1)

Crpoenune u | bakrepuu: crpoeHue u XapakTepus3oBaTh 2 OmnwuceiBaTh pasHOOOpa3HbIe (HOPMBI Paccmatpuba-
KU3HEIeITeN | )Ku3HeAesaTeabHoCTh. bakTepun | 0cOOEHHOCTH cTpoe-HUs OakTepuaIbHBIX KIETOK HA PUCYHKE Hue OakTepuit
BHOCTH — NMPUMUTHB- OaKTepHii. yueOHuKa.PazniuaTs moHATHS: Ha TOTOBBIX
OaxkTepui. HbIE OJIHOKJIETOYHBIE Op- «@BTOTPOGBI», KTETEPOTPOPHI», MUKpoOTperna-
3HavyeHne ranu3mbl. CTpoeHue Oak- «IPOKAPUOTHIY, «IYKAPUOTHI». parax c uc-
OakTepuii B tepuil. PasmHoxeHwue. XapakTepu30BaTh MPOLIECCHI KUZHE- MOJIb30BaHUEM
IpUPOJE U OakTepHii JeIeHNEeM KIICTKH JIeSITEIbHOCTH OAaKTEpHH KaK IpoKa- MHUKPOCKOIIA.
KU3ZHU HazgBoe. bakte-pun kak camas puot.CpaBHUBATH U OLIEHUBATH POJIb
YeJioBeKa JPEBHSISI TpyIIa OPraHu3MOB. OakTe-puii-aBTOTpoOB U OaKTEpUii-

[Ipoueccsl xu3Henes-
TenbHOCTH OakTepuil. [lonsTue
00 aBTOTpO(dax u
reTepoTpodax, mpoxKa-pruoTax
U DyKapuoTax

rerepo-TpooB B MpHpoJie Y MEHNE
paboTaTh ¢ 1a00paTOPHBIM
obopynoBaHueM, yBe
JINYUTCIIBHBIMHA HpI/I60paMI/I.




ITapcTBO Pacrenus.IIpencrasinenue o XapakTepus3oBaTh PaznuuaTh yacTu IIBETKOBOTO pacte-Hus Ha | OOHapyxe-Hue
Pacrenus. ¢bao-pe. OTIMuuTENBHOE TJIaBHBIE PU3HAKH pUCYHKE yueOHUKa, BBIIBUTATh XJIOPO-TIJIACTOB
XBOIIH, CBOMCTBO PaCTEHHM. pacTeHui. MPEINOI0KEHUs 00 X B KJIETKaX pac-
IJIayHBI, Xnopoduii. 3HaueHUE byakumsx.CpaBHUBATH IBETKOBBIC U TEHUH C Uc-
NanopoTHUKH | GoTocuHTe3a. CpaBHE-HUE roJ0CEeMEH-HbIE paCTEHUS, 10JIb30BAHU-EM
. KJIETOK pacTeHHUH U OaKTepuil. XapaKTepu30BaTh UX CXOACTBO U paznuyus. | {u(poBO-TO
lonocemenn | JleneHue napcrBa pacTeHUN HA XapakTepru3oBaTh MXH, HAIOPOTHUKH, MHUKPOCKOIIA. I
bl€, TpYMIbL: BOAOPOCIH, XBOIIY, IJIAYHbI KaK CIOPOBBIE pacTe-HUS, | EKTPOH-HBIC
MIOKPBITOCEMSI | IIBETKOBBIE (IIOKPBITOCE- OTIPENIeNATh TEPMUH «CTIOpa». BBIABIATE HA | TAOIHUIIBI U
HHBIE. MEHHBIE), TOJIOCEMEHHBIE, MXU, PHUCYHKE Y4eOHHKA pa3-IInIus MEXTY IJTAKaThI.
JlaGoparopHa | TIayHbI, XBOLIH, pPacCTeHUSIMH Pa3HBIX CUCTEMATUUYECKUX
s paboTa3. narnopotHuku. CTpoeHue rpyni. ConocTasisiTh CBONCTBA
«Ocobennoct | pacrenuii. Ko-penp u mooer. pacTuTenb-HON U OaKTepHAIbHON KIIETOK,
U pa3BUTHS CnoeBu-11e Bogopocieil. JIeJ1aTh BbIBOJIbI. XapaKTepHU30BaTh
CIIOPOBBIX OcHOB-HbIE pa3aNuus 3HaYEHUE PACTCHHI pa3HbIX
pacTeHuin» MTOKPBITO-CEMEHHBIX U CUCTEMAaTUUYECKUX TPYIII B KU3HU
TOJIOCEMEHHBIX pacTe-HHA. yenoBekayYMeHue paboTaTh C
Pounb 11BETKOBBIX pacTeHuil B 1a00paTOPHBIM 000PYI0OBaHUEM, YBE-
KU3HU YeJI0-BeKa JUYUTETIHLHBIMU TPUOOpaMu
Bonopocnu, | OGmas xapakTepucTu-Ka. N3yuuts cTpoeHue u Bb1ensaTe 1 ONUCHIBATh CYIIECTBEH-HBIE Muxkpockon
X CrpoeHue, pa3MHO-KEHHE Pa3MHOKEHHE BOJIO- IIPU3HAKU BOAOPOCIIEH. XapaKTepru30BaTh 1 (poBoOH,
MHOroo0pasu | Bogopocieit. Pasnoo6pasue pocneit TJIABHBIE YEPTHI, JIEKAIUE B OCHOBE MUKpOIpena-
e B mpupoae | Bojxo-pociueil. Otaensr: 3ené- CUCTEMAaTHUKH Bo-fopociueil. PacrioznaBare | patel. (On-
Hele, Kpachsle, bypreie BOJIOPOCIIH Ha PUCYH-KaX, FepOapHbIX HOKJIETOYHAs
BOJOPOCIH. 3HAUYEHNE MaTepuanax.CpaBHUBATh BOJIOPOCIIHU C BOJOPOCIb —
BOAOPOCIEN B IPUPOJE. HAa3€MHBI-MH PaCTEHUSMHU U HaXOAUTH XJIaMHAJIOMO-
Hcnonb3oBanue Bogo-pocnen o0rurue HaJa)
YeJI0BEKOM npu3Haku. OOBACHATH MPOIECCHI
Pa3MHOXKEHHUS y OJTHOKJIETOUHBIX U
MHOTOKJIETOUY-HBIX BOJAOPOCIIEH.
Hcnonb30BaTh HH(POPMAITMOHHBIE PECYPChI
JUIA IOATOTOBKHM COOOIIE-HUS O
3HaYEHUH BOJOPOCIIEH B IPU-POJE U
KU3HU YEJIOBEeKa
Mxu. O0mass | MoxoBuaHbIe, XapakTep-Hble | MI3y4uTh CTpOECHUE U CpaBHuBaTh NpeACTaBUTENEN pa3-TUUHbIX | MuKpockon
Xapak- yepThl cTpoeHus. Kiaccol: Pa3MHOXKEHHE MXOB IpYIN pacTeHUM OTAENA, Ae-JIaTh nudpoBoi,




tepuctuka U | [leuéHouHuKy 1 BbIBOZIbI. Ha3bIBaTh CylieCTBEHHBIE MHKpOIIpena-
3Haye-HUe JIucrocredenbHbIE, UX IpU3HAKU MXOB. Pacro3HaBath patsbl. (Car-
OTJIMYUTEIHHBIE YEPTHI. IPEICTaBUTENICH MO-XOBHIHBIX Ha HYM — KJIe-
PazmHoxeHue (O6ecno-noe u pHCYHKaX, repOapHbIX MaTepHaiax, )KUBbIX | TOUHOE
I10JIOBOE) U pa3-BUTHE 00beKTax. BeiaensaTe npu3Haku CTPOEHHUE)
MOXOBMJIHBIX. MO-XOBU/IHbIE IPUHAIEKHO-CTH MOXOBHJIHBIX K
KaK CIIOPO-BbI€ PACTCHHS. BBICIIMM CIOPO-BBIM PACTCHHSIM.
3HayeHHue MXOB B IIPU-POAE U XapakTepHu30BaTh MPOLIECCH pa3-
KHU3HH YEJIOBEKA. MHOXEHHS U Pa3BUTHUS MOXOBUIHBIX, HX
JIaboparopHas pabdota 4. 0COOCHHOCTH. Y CTaHABIMBATh
«/3ydyeHue BHEUIHETO B3aUMOCBSI3b CTPOE-HUS MXOB M UX
CTPOEHUST MOXOBUIHBIX BO3/ICUCTBUS HA CpeAy OOMTaHUSI.
pacTeHuil» CpaBHUBATh BHEILIHEE CTPOCHUE 3€JIEHOTO
MXa (KyKYIIKHHA JIbHA) U 0€JI0r0 Mxa
(cparnyma), oTMedaTh UX CXOJCTBO U
paznmuunst. DUKCUPOBATH PE3yIIbTAThI
uccneno-panuil. CoburoaTh mpaBuia
paboThI B KaOu-HETe, 0OpaIeHus ¢
71a060paTOPHBIM 000PYIOBaHHEM
I'puOsI. MHoroo0Opasue u 3HaueHue XapakTepu3oBaTh [Toxpasnenars MIISANIOYHbIE IPUOBI HA I'oToBUTE MU-
Obmas rpubos. CtpoeHue CTPOEHHE LUISIIOYHBIX IUIacTUHYAaThle U TpyOuaTbie. OnuchBaTh Kpornpenapar
XapaKTePUCTH | IUIANOYHBIX TPUOOB. rpuboB. CTPOEHUE IJIECHEBBIX T'PUOOB 10 PUCYHKY | KYJIbTYpBI
Ka. [1necueBble rpudbI, UX yueOHUKa.OO0bSICHATh TEPMUHBI npoxoxen. zyu
MHoroo0pasu | UCIIOJIB30BaHKE B «@aHTUOMOTUK» U aThb IJIECHEBBIE
e rpu0oB. 3/IpaBOOXPaHEHUH «neHNIMUTMHY. Pacio3naBaTh cheioOHBIe | TPUOBI 1O

(aHTUOMOTUK MEHUIIUI-TTUH).
OnHoKeTOYHBIE TPUOBI —
nposxoku. VX ucrmonp3oBaHue B
XJie-00TeYeHnn 1 MuBoBape-
HuM. CheT0OHBIC U SI10-BUTHIC
rpu6sbl. [IpaBumna coopa u
ynotpebaeHusi TpuOOB B MUIILY.
[Tapazu-Tuueckue rpudsl. Posb
rpuOOB B IPUPOE U KUZHU
YeJI0BEKa

U SI7I0BU-ThIE TPUOBI HA TaOIHUIIAX U
pHCYHKaX y4yeOHUKa.YuyacTBOBaTh B
COBMECTHOM O0CY>KJe-HUHU MpaBuil coopa u
UCMOJIb30BaHus TPHO0B.OOBICHATH
3Ha4YCeHUE TPUOOB IS YeTIOBEKA U JIJIS
PUPOIBI

MHUKPOCKO-TIOM
IpU Ma-JIOM
YBEIU-UYCHUH
Ha rO-TOBBIX
n\MHKpoIpena-
paTax.OIeKTpo
H-HBIE TaOJIUIIBI
U TIJTaKaThl.




Beenenue — 1u.

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

TemaTu4yeckoe mIaHUPOBaHUE B 6 Ki1acce

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

JlaboparopHast pabora 1
«CtpoeHue ceMeHu da-
COJIN»

Crtpoenue 3apo-
JbIIIA PACTEHUSI.
JBy-n0JIbHBIE U
OJIHOJ0JIb-HbIE
pacTeHus.
IIpopacranue
CEMSIH.

pacTteHus. Y CTaHaBIMBAaTh
CXOJICTBO MIPOPOCTKA C
3apoapliiieM ceMeHu.ONUChIBaTh
CTaIuU MIPOPACTAHUS CEMSH.
BBISIBIIATE OTIIMYUTETIHHBIE
MPU3HAKU CEMSH IBYAOIBHBIX U
O/1-HOJOJIHBIX PACTEHUM.
Hcnonb3oBath
MH(OPMaLIMOHHBIE PECYPCHI JUIS
MOJTOTOBKH COOOIIE-HUS O POJIU
CEMSH B )KM3HH YeJI0Be-
ka.IlpoBoauth HabmOACHUS,
(UKCUPO-BaTh UX PE3YIILTATHI BO
BpEMS BBINIOJI-HEHUS
nabopaTtopHoOit
pabotb1.CobmoaaTh mpaBuia
paboTHI B KaOu-HETe,
oOpareHus ¢ 1abopaTOpHBIM
obopynoBanueMm Y MeHHE
paboTaTh ¢ 1a00paTOpPHBIM
00opyoBaHUEM,
YBEJIMYUTEIBHBIMU PUOOpPAMH

Ne | Tema Coneprxanue Henesas yctanoBka | Konuu | OcHoBHBIE BUJIBI AesTelibHOCTH | Mcnonb3oBaHue

1/ ypoka €CTBO | 00yYaromuxcs Ha ypOKe/BHEY- 000poI0OBaHUS

1 4acoB | pOYHOM 3aHSATUU

Oco0eHHOCTH CTPOEHUS IIBETKOBBIX PACTCHUM

1 | Cewms, ero CemMs kak oprat pas- Crpoenue cemenu: |1 OOBSCHATH POJIb CEMSH B Pa6ora «Ctpoenue
CTpOCHHE U MHOXKEHHUS KOXYpa, 3apO/IbIIIL, npupoje. XapakTepu3oBaTh cemenH (aco-
3HAYCHUE pacTeHuii.3Haue€Hue CEMSIH B | 3HJIOCIIEPM, (GyHKIIMM YacTeil CEMEHHU. muyLludpoast

MIPHU-POJIE U JKU3HU YENIOBEKa | CeMSI0-JIH. OnuceiBaTh CTPOSHUE 3apObIIIa | TabopaTopus o

9KOJIOTMHU (AATYUK
OCBe-1LIEHHOCTH,
BJIQKHOCTH H
TemIepary-
PB1).DIEKTPOHHBIE
TaOIUIIBI U TITAKaThI.




YcaoBus
MpopacTaHus
CEMAH

3Ha4yeHue BOJIbI U BO3-1yXa
JUIs IPOPACTAHUS CEMSIH.
3anacHble MUTA-TEJIbHbBIE
BEIIIECTBA CE-MEHHU.
TemneparypHsie

YCIIOBHSI TPOPACTaHUS
cemsH. Poib cBera. Cpo-ku
110CEBa CEMsH

N3yuuts poib
3anac-HbIX
IMUTATEIIbHEIX Be-
IIIECTB CEMCHHU.
Tem-nieparypHsie
YCJIOBUSA
MpopacTaHus
cemsH. Ponb cBera

XapakTepu30BaTh POJIb BOABI U
BO3-lyXa B IIPOPaCTaHUH
ceMstH.OOBSACHATH 3HAUCHHE
3aIlaCHBIX U-TATEIbHBIX
BELIECTB B IPOPACTaHUU
ceMsiH.OOBACHATh 3aBUCUMOCTh
IpopacTa-Husl CEMSH OT
TEMIIEPATYPHBIX yCIIO-
Buii.IIporao3uposars cpoku
II0CEBA Ce-MSIH OTIEJIbHBIX
KyJIbTYyp.YMeHue paboTath C
1a00paTOPHBIM 000PYIOBAaHUEM,
YBEJIMYUTEIbHBIMUA IPUOOPaMHU.

PaGora

«YcnoBus
[IPOpPacTaHUs CEMSH.
3HaueHue BO-/bl U
BO3/yXa /IS Ipopac-
TaHus

cemsH. Lludpposas
nmabopaTopusl 1o
9KOJIOTMHU (AaTUUK
OCBE-IIIEHHOCTH,
BIIQXKHOCTH U
TEMIIEPATY-PBI).

Kopens, ero ctpoe-
HUE U 3HAYCHHE.
KopueBbiit
CUCTEMBI.

Tumnbl KOpHEBBIX cHCTEM
pactenuii. CTpoeHuE KOpHs
— 30HBI KOPHSI: KOHYC
HapacTaHus, BCa-CbIBaHUs,
IIPOBE/ICHUS, JICJICHUS,
pocta. Poct kopHs,
reorponusm. Bu-
JIOM3MEHEHHS KOPHEH.
3HaueHue KOpHEH B
MIPUPOJIE.

JIaGopartopHas paborta 2.
«CTpoeHue KopHs Ipo-
pocTka»

W3yunts BHEUIHEE U
BHYTpEHHEE CTpoe-
HUE KOPHS

Pasznuyath 1 onpeaensiTh THIIBI
KOP-HEBBIX CUCTEM Ha PUCYHKaX,
repOap-HbIX K3EMILISPaXx,
HaTypaJIbHbIX
oOwekTax.HaspiBaTh yactu
KOpHSI. Y CTaHABJINBATh
B3alMOCBS3b CTPOE-HUS U
¢byHKIMI yacTeit
KOpHs.OOBSACHATH OCOOCHHOCTH
pocta kop-Hs. [IpoBoauTh
HaOJI0IeHUs 32 U3-MEHEHHUSIMU B
BEPXYUIEYHOMN YaCTH KOPHS B
nepuo pocra. XapakTepu3oBaTh
3HAYEHHUE BUIOM3-MEHEHHBIX
KOpHEH 1JIs
pacrenuii.IlpoBoauts
HaOJI0/IeHUsI M PUKCUPO-BATh UX
pE3yJIbTaThl BO BPEMsI BBIIIOJI-
HEHUs TabopaTOpHOMH
pabotb1.CobmoaaTh mpaBuiIa
paboTHI B KaOu-HETEe,
oOparieHus ¢ 1abopaTOpHBIM
obopynoBaHueMY MEHUE
paboTath ¢ 1a00paTOPHBIM

Mukpockorn
uu(ppoBOH,
MUKpoOIpena-

paTbl. DJIEeK-TPOHHbBIE
Ta-OJIMLbI U TJT1a-KaThl.




000pyZ0BaHUEM,
YBEJIMYUTEIbHBIMH IIPHOOPAMH.

JIuct, ero
CTpOCHHUE U
3HaYCHHE.

JIucr, ero cTtpoeHue u
3HaueHue BHeminee
CTPOEHHE JIU-CTA.
Buytpennee crpoe-nue
sucta. TUnbl )KUIKO-BaHUS
muctbeB. CTpoeHue u
(GyHKIMU yCTHHI. 3HAaYCHUE
JUCTA JJIsl pACTCHHUS:
(hoTOCHH-TE3, HCIIAPCHHE,
ra3zoo0-meH. Jlucronan, ero
POJIb B )KM3HU PaCTCHUSI.
Bunonsmenenus nu-cToeB

N3yuuts BHEWIHEE U
BHYTpPEHHEE
CTPOCHHE JIUCTA.

Omnpenenars yacTH JUCTA Ha
repOap-HbIX K3EMILISPaX,
pucyHkax.Pa3nuuars npocTsie U
CJIOXHBIE JIU-CThS.
XapakTepHu30BaTh BHYTpEHHEE
CTpOEHHE JIUCTA, €r0 YacTu
YcranaBiuBaTh B3aUMOCBS3b
cTpoe-HUs U PyHKIUI

aucTa. XapakTepu30oBaTh
BUJIOM3MEHEHHS JINCTHEB
pacteHuitY MeHHe paboTaTh ¢
1ab60paTOPHBIM 000PYIOBaHHEM,
YBEJIMYUTEIBHBIMUA TPUOOPAMHU.

DNEeKTPOHHBIE
TaOJIMIIBI ¥ TUTAKATHI.
[Mudposoii gaTynk

KOHICHTpAallUu NOHOB,

AIIEKTPO]] HUTPAT-
aHWOHOB, AIIEKTPOJ
CpaBHE-HHSI.

Crebeb, ero
CTpOC-HHE U
3HAYEHHE

Crebenb, €ro cTpocHHE U
3HAYCHUE

JlaGopaTopHas pabora 3.
«BHemHee cTpoe-Hue
KOpHEBUINA, KITyO-Hs,
JTYKOBUIIBD

N3yuuts BHELIHEE
CTpOEHHE CTEOIs.
Tu-nbl crebneii.
Bnyrtpen-nee
CTpOeHue cTeds.
OyHKIMH cTeOIS.
Bu-nonsmenenus
cTelns y
HAJ3E€MHBIX U MOJ-
3€MHBIX [T0OETrOB.

OnuceIBaTh BHEIIHEE CTPOCHUE
cTe0-JIs1, MPUBOIUTH TPUMEPHI
pa3IMYHbIX THIIOB CTEOIIEH.
HaspiBaTh BHYTpEHHUE YaCTH
cTeOIIst pacTeHUH 1 ux
byakuun. Onpenensith
BUJIOM3MEHEHUS Ha/1-3€MHBIX U
MOJI3€MHBIX 110OETOB Ha
pHUCyHKaX, ¢pororpadusx,
HaTypaib-HBIX
o0bekTax.13yyaTs U OnUCHIBaTH
CTPOCHHE MOI-3€MHBIX MOOETOB,
OTMEYaTh UX paz-

nnuns. PUKCUpPOBaAThH
pe3yJbTaThl UCCIIEA0-BaHUM.
CobmronaTh paBuiia paboTHI B
KabuHeTe, oOpaleHus ¢ jabopa-
TOPHBIM 000PYJOBaHHEM

Mukpockorn

1 (poBOH,
MUKpOIIpena-
patbl. «Cte-0eib
OJIHO-I0JIbHBIX U
JIBYIOJIBHBIX

pacTeHU» DNEeKTPOHH

pI€ TAOJIUIBI U
IUIAKAaThI

)KI/ISHGI[GS[T@J'IBHOCTB PACTUTCIIBHOI'O OpraH1ui3mMa




MuHepanbHO€E UTA-
HHE PACTCHUH U
3HAYEHHUE BOJIbI

MuHepanbHOE IUTAaHUE
pacTeHHI U 3HaYCHUE
BoasiBoga xak
HE00X0AUMOE yCI0BUE

YcraHaBIuBaTh
B3aH-MOCBS3b
IOYBEHHOT'O
MMUTAHUS PACTEHUN

OOBACHATH POJIb KOPHEBBIX BO-
JIOCKOB B MEXaHU3ME
IIOYBEHHOT'O
nuTaHusA.O00CHOBBIBATh POJIb

[udposas
nmabopaTopusl 1o

9KOJIOTMH (AATUUK
BJIaK-HOCTH, OCBE-

MHUHEPaIbHOTO U yCIIOBUM BHEIIHEHN [IOYBEHHOT'O MU-TAHUS B )KM3HU | IIIEHHOCTH)
(IOYBEHHOT0) MUTAHMSL. Cpelpbl. pactennii CpaBHUBATh U
N3Bnedenne pacteHueM pasinyaTh COCTAaB U 3HAYCHUE
U3 N10YBBI PACTBOPEHHBIX OpPraHMYECKUX U MHUHE-PAIBHBIX
B BOJIC MUHEPAJIbHBIX ynoOpeHuit 1715l pacTeHUi.
cosieil. OyHKLMS KOpHE- Ucnonp3oBath
BBIX BOJIOCKOB. IIepeme- MH(OPMALIMOHHBIE PECYPCHI AJIS
LIEHUE BOJBI U MUHE- IIOATOTOBKH IIPE3EHTA-LIU
PaJIBHBIX BEILECTB 110 IIPOEKTa O MPHUCIIOCOOIEHHOCTH
pacTeHuio. 3HaueHue K BOJIC PACTEHHMH pa3HBIX
MHUHEpaJIbHOTO (TIOYBEH- HKOJIOTMYE-CKUX TPYIIT
HOTr0) nuTaHus. Tumel
y100peHuit 1 ux pojb B
KHU3HU pacTeHus. JKo-
JIOTUYECKUE TPYIIIBI pac-
TEHHI 110 OTHOLIEHUIO K
BOJIE
Bosaymnoe nura-aue | Bo3aymiHoe nuranue XapakTepu3oBaTh ITpuBoUTE IpUMEpPHI [Mudposas
pacTeHui — pacTeHui — YCIJIOBUH, OpraHu3MOB — aBTOTPO(OB U naboparopust 1o
¢dorocunTe3 ¢dorocunTe3 Y crnoBus HE00XOAU-MbIe JUIs rerepoTpodoB, HAXO-AUTh HKOJIOTUH (AATYUK
o0Opa3oBaHUs BO3/1yLIIHOTO pasnuyus B UX YTJIe-KHMCIIOTO ra3a u
OpPraHUYECKUX BEILECTB B | MUTaHUS nuTaHuu.O0O0CHOBBIBATh KHCJIOPO/a)
pacTeHHH. 3enEHbIE pacteHuil. OObSICHAT KOCMHYECKYIO POJIb 3€JEHBIX
pacTeHust — aBTOTPO(BHI. b POJIb 3€JIEHBIX pactenuii. Mcnonb3oBaTh
I'erepoTpodsl Kak mo- JIUCTHEB B MH(POPMALIMOHHBIE PECYPCHI IS
TpeOUTEIN TOTOBBIX Op- ¢dboTocuHTE3E MOJATOTOBKU COOOIIEHUS O POJIU
TFaHUYECKUX BELIECTB. ¢doTocuHTe3a HA HaIIEH
3HaueHue GOoTOCUHTE3a B IIaHeTe BBINOIHATH
IIpupoJie HaOJI0ACHUS M U3MEpe-HUsl
JpixaHue Jlpixanue u oOMeH Be- YcraHaBiuBaTh Bocnuranue 6epexxHoro [Mudposas
LIECTB y pacTeHnitPoib B3aNU-MOCBSI3b OTHOLIEHUSI K CBOEMY 3/10pOBbIO, | JIabopaTopus MO
JbIXaHUS B )KU3HU IIPOLIECCOB IIPUBUTHE UH-TEpECA K HKOJIOTUH (AATYUK
pactenuii. CpaBHUTEIb- JIbIXaHUs U W3YYEHUIO MPEIMETA.




Hasi XapaKTepHCTUKA

¢dboTocuH-TE3A,

YTJIC-KUCIIOrO ra3a u

IIPOLIECCOB JIBIXaHUS U IIPOBOJIUTH UX KHCJI0POAa)

¢dorocunresza. OOMeH CpaBHEHHE.

BEIIECTB B Opranusme kak | Onpenensitsh

BA)KHEUILINN NTPU-3HAK MOHATHE «OOMEH

KU3HU. B3anMo-cBs3b BEILIECTBY.

MPOIIECCOB JIbIXa-HUS U XapakTepu3oBaTh

dhoTocuHTE3 00-M€H BEIIECTB

KaK BayKHBIN
MPU3HAK KU3HU
9 | Tpancnopr BemecTB. | TpaHcopT BemecTs. VYcraHaBiuBaTh 1 OOBSCHATH POJIb TPAHCHIOPTA [Mudposas
Vcnapenue Boibl Hcnapenue Boibl B3aU-MOCBS3b BEIIECTB, UCIIAPEHUS BOJIBI. nabopaTopusl 1o
JTUCTHIMHU mucTbsaMu. TypropHoe TpaHCIIOPTa .OG0CHOBHIBATH POJIb HKOJIOTUH (TATYHK
JIaGoparopHas paboTa | COCTOSHUE KJIETOK BEIIECTB B MOYBEHHOI'O MU-TaHUA B )KU3HU | BJIaXK-HOCTHU, OCBe-
4. «Mcnapenue BOJbI pacTeHuu. pactenuit CpaBHUBATH U HIEHHOCTH ) IUPPOBOH
JUCTBSMHU JI0 U IIOCTIE pas3nyaTh COCTaB U 3HaYECHUE JaTYUK
TIOJTBAY, OpPraHUYeCKHUX U MUHE-PATBHBIX | DJIEKTPOIPOBOJHOCTH
5. Typropnoe ynoOpeHuit st pacTeHui.
COCTOSIHUE KJIETOK. Hcnonb30Bath
6. 3HaueHue MH(OPMALIMOHHBIE PECYPCHI IS
KYTHKYJIBI ¥ IPOOKH B MOJITOTOBKH MIPE3CHTa-IINN
3alIUTe PACTEHUH OT IIPOEKTa O MPUCIIOCOOIEHHOCTH
HCTIApEHHUSI» K BOJIC PaCTeHUHN pa3HBIX
HKOJIOTHYE-CKUX TPYII
Knaccugukarus BEeTKOBBIX pacTeHUH
10 | CewmeiicTBa Ki1acca OOmas xapakrepuctu-ka. | M3yuuts oburyro 2 Beinenars ocHoBHbIE pu3Haku | Pabota ¢ rep-6apHbIM

JBynosibHbIE

CewmeiictBa: Po3o-
LIBETHBIE, MOTBUILKOBBIE,
KpecrougerHsie,
ITacnénoBrie, Ci1o:xHO-
nBeTHbIE. OTINYHUTEIE-

HBIC IPHU3HAKU CE-MEICTB.

3HaueHue B NPUPOJE U

Xa-pPaKTEPUCTHKY
ce-MeHCTB Kjacca
JIBy-nONIBHBIE.

KJac-ca
JABynonpHble. OUCHIBAThH
OTJINYUTCIIbHBIC HpI/ISHa-KI/I
ceMeincTB kiacca.PacrosnaBaTh
MpECTaBUTENIEH Ce-MEMCTB HA
pHUCYHKaX, repOapHbIX Ma-
TepI/IaJIaX, HaTypaJ'IBHI)IX

MaTe-puasoM




JKA3HU 4eJI0-BEKA.
CenbCKOX03I1i-CTBEHHEIE
KYJIbTYpbI

o0bekTax. I [puMeHaTs TpuéMbl
paboThI ¢ orpe-AenuTenemM
pacrenuit. cronp30BatTh
MH(POPMALIMOHHBIE PECYPCHI AJIS
IIOATOTOBKH IIPE3CHTA-LINU
IIPOEKTa O POJIM PACTEHUM Kiac-
ca JIBy10/1bHBIE B IPUPOJE U
KU3HU 4EJI0BEKa

11

CeMeiicTBa KJ1acca
OIHONOJIbHEIE

OO01mmas xapakTepuCcTHKa.
CewmeiicTBa: JInneinele,
Jlykossie, 3nmaku. Ot-
JTUYUTEIbHBIC IPU3HAKY.
3HaueHue B pUpoje

N3yuuts 0611y10
Xa-pPaKTEPUCTHKY
CE-MEUCTB KJjacca
OnHO-IOJIBHBIE..

Beraenats npu3Haku Kiacca
OnHo-posbHbIe. OnpenesaTh
MIPU3HAKY JICJICHUS KJIaCCOB
JABynonpnbie 1 OQHOI0Ib-HbIE
Ha ceMeiicTBa. ONUCHIBaThH
XapaKTEpHbBIC YEPThI CE-MEUCTB
Kjacca
OnnononbHbie. I IpuMeHsaTH
pu€MbI paboThI C OIpe-
JEIUTENEM
pactenuii.IIpuBoauTH IPUMEPHI
OXpaHsSEeMbIX BUJIOB.
Hcmons30BaTh
MH(OPMAaLIMOHHBIE PECYPCHI TS
MOATOTOBKHU MPE3CHTA-ITHHI
MIPOEKTa O MPAKTHUYECKOM HC-
MIOJIb30BAaHNN PACTECHUIN
cemeiicrBa OTHOIOIBHEIE, O
3HAYCHHUH 3J1aKOB JIJIS )KUBBIX
OpraHNU3MOB

Pabota ¢ rep-6apHbIM
Mare-pruajiom




BBenenue — 3 g

TemaTnuyeckoe JIAHUPOBaHMeE B 7 Kjacce

P. 1. PacTtenus — npou3BOAUTENN OPraHUYECKOTO BelecTBa — 12 u.
P.2. )KuBoTHBIE — TOTPEOUTEM OPTaHMYECKOTO BemecTBa — 13 4.
P.3. BakTtepuu, TpulObI — pa3pylIATEeIN OPraHudecKoro BemecTa. JInnraiinuk — 5 4.

O0600muienue — 1 4.

KU3HH YETIOBEKA.
JlaGoparopHas pabora 3.

K BBICIIIM CIIOPO-BbIM
pacTeHHsIM. XapaKTepHU30BaTh

Ne | Tema Coneprxanue Henesas yctanoBka | Konuu | OcHoBHbIE BUJIBI AesTelibHOCTH | Mcnonb3oBaHue
1/ ypoka €CTBO | 00yYaromuxcs Ha ypOKe/BHEY- 000poI0OBaHUS
1 4acoB | pOYHOM 3aHSATUU
Pacrenus — npon3BoauTENN OPraHUYECKOTO BEIIECTBA
1 | [loauapctBo OO01mas xapakTepuCTHKA. W3yuuts ctpoenue | 1 OO11as XxapakTepuCTHKA. Muxkpockon
Hacrosmue CrpoeHue, pa3MHO-KEHHE U pa3MHOXEHUE CrpoeHue, pa3MHO-KEHHE uu(ppoBoOH,
BOJIOPOCIIH. Bozgopocieil. PasHoobpasue | Bog-pocineit Bojiopocieii. PaznooOpaszue MHUKpOIIpena-parsl.
[TonuapctBo Bozo-pocielt. Otnensl: 3ené- Bosi0-pociielt. Otnensl: 3ené- (OnHOKIETOUHAS
barpsiuku. Ponb Hble, Kpachsie, bypbie Hele, Kpacuslie, bypblie BOJIOPOCIIb —
BOJOPOCIIEi B BOJOPOCIH. 3HAUE€HUE BOJIOPOCIH. 3HAUEHUE XJIaMUJIOMOHA/1a)
BOJIHBIX BOJIOPOCIIEH B IPUPOJIE. BOJIOPOCJIEH B PUPOJIE.
skocucremax. JI/p | Mcnonb3oBanue Bogopocieit Hcnonp3oBanune Bogopocien
1. "U3syuenue YEJI0BEKOM YEJI0BEKOM
OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
BoJIOpOCIei"
2 Otnen MoxoBuansle, Xxapaktepuble | M3yuuts ctpoenue | 1 CpaBHUBaTh NpeCTaBUTENEH Mukpockon
MoxoBuaHbIE. 4yepTel cTpoenus. Knacesr: U Pa3MHOKEHHUE pa3-JIMYHBIX TPYII PACTEHUN UG pOBO,
Ponb MxoB B [Teu€Hounuku 1 MXOB oTJena, Ae-1aTh MUKpOTpemna-paThbl.
o0pazoBaHUH JIucrocrebenbHbIE, UX BbIBOIbI. Ha3bIBaTh
00JOTHBIX OTJIMYUTEIbHBIEC YEPTHI. CYyILIECTBEHHbIE TPU3HAKU MXOB.
skocuctem JI/p 2. PazmHuosxenue (6ecno-noe u Pacnio3znaBaTh npencraBureneit
«Ctpoenue MI0JIOBOE) U pa3-BUTHE MO-XOBH/IHbIX Ha PUCYHKaX,
3€JIEHOT0 MXa MOXOBUIHBIX. MO-XOBH/IHbIE repOapHbIX MaTepHajax, >KUBbIX
KYKYIIKIH KaK CIIOpPO-BbI€ PaCTEHHUS. o0bekTax.Beiensats npuzHaku
JIEH» 3HaueHue MXOB B IPU-POJIE U IIPUHAJJIEKHO-CTH MOXOBHUIHBIX




«M3yueHue BHEIIHETO
CTPOEHMSI MOXOBHIHBIX
pacTeHuin»

MIPOLIECCHI Pa3-MHOXKEHUS U
Pa3BUTHSI MOXOBHIHBIX, UX
0Cc00EeHHOCTH. Y CTaHABIMBATh
B3aHMOCBSI3b CTPOE-HUS MXOB H
MX BO3JECHCTBUS HA CPELY
obutanus. CpaBHUBATh BHEIITHEE
CTPOEHHUE 3ENEHOTO MXa
(KyKyIIKHHA JIbHA) B 0eJI0T0 MXa
(carnyma), ormeyaTh ux
CXOJICTBO U

paznnuvst. DUKCUpoBaTh
pe3yJIbTaThl HCCIIEN0-BaHUM.
CobmroiaTh mpaBuia padoThI B
kaOu-Here, oOpareHus ¢
71a060paTOPHBIM 000PYTIOBAaHHEM

Otnen OO01mas xapakTepucTHKa N3yuutsh 061ryro BrIsBISTE 001111E YepThI Pabota ¢ rep-6apHbiM
I'onocemenHsle. roJ0OCEMEHHBIX. Pacce-neHune | Xa-pakTepucTuKy CTPOCHUS M Pa3BUTHsI CEMEHHBIX | MaTe-prualioM
Ponb TOJIOCEMEHHBIX IO roJoce-MeHHBIX pactenuii.OcBauBaTh MPUEMBI
IOJIOCEMEHHBIX B MTOBEPXHOCTU 3€MJIU. pacTeHui paboThI C OIpe-aenuTeIeM
sKocucTeme Taiiru | O6pa3zoBaHUe CEMSH Kak pacrenuil. CpaBHUBATb
JIp. 4. «CtpoeHue | CBUAETEILCTBO 0O-jee CTPOEHHE CIIOPHI U CEMEHHU.
100EroB XBOWHBIX | BBICOKOTO YPOBHS Pa3BUTHSA XapakTepu30BaTh MPOLECCH
pacTeHui» TOJIOCEMEH-HBIX T10 pa3-MHOKEHUS U Pa3BUTHS
JI/p 5.«CtpoeHre | CpaBHEHHIO CO CIIOPOBBIMH. roJI0CEMEH-
MYXKCKHX, Oco0eHHO-CTH CTPOCHHUS U HbIX.[Iporno3upoBars
KEHCKUX IIUIIEK U | Pa3BU-TUS MpeAcTaBUTENCH MOCJIE/ICTBHS HEpa-IMOHAIBHOM
CeMsIH COCHBI KJi1acca XBolHsIe. ['om0- JeSITeIbHOCTH YeJloBeKa s
OOBIKHOBEHHOI» CEeMEHHBIC Ha TEPPUTO-PUHU KU3HU
Poccun. Nx 3Haue-Hue B rojioceMeHHbIX.Mcnonbp30BaTh
MIPHUPOJIE U )KU3HH YETIOBEKA MH(POPMAIIMOHHBIE PECYPCHI IS
MOJrOTOBKU MPE3eHTa-1IUU
MPOEKTa O 3HAYEHUH XBOWHBIX
necoB Poccun
Otnen OOm1ast xapakTepUCTH-Ka. N3yuuth 00111y10 Beinenars ocHoBHbIE pu3Haku | PaboTta ¢ repGapHbIM
[ToxpeiTrocemennsie | CemeiicTBa: Po3onBeTHbIe, XapaKTEepUCTHKY ce- KJj1ac-ca JIBy10JIbHBIE. MaTepUaIoM

, wiu LIBeTKOBBIE.
Ponp

MOTBIIBKOBEIE,
Kpecroisernsie,

MEUCTB Kiacca JIBy-
JOJIbHBIE.

OnuceIBaTh OTIIMUUTEIbHBIC
MpU3HA-KU CEMENCTB KJlacca.




MTOKPBITOCEMEHHBIX
B pPa3BHTUU
3eMIIeIeNns

JI/p 6. «lIpusnaku
OJTHOJIONIBHBIX U
JBYIOJIBHBIX
pacTeHuin»

ITacnénoBrie, Ci1oxHO-
nBeTHbIe. OTINYUTEI-HBIE
IIPU3HAKU CEMEHCTB.
3HavYeHHE B IPUPOJIC U
JKM3HHU YeI-BEKa.
CenbCKOXO03SMCTBEHHEIC
KYJIbTYpbI

Pacnio3naBate nipecraBuTesen
C-MEWUCTB Ha PUCYHKAX,
repOapHbBIX Ma-TepHaiax,
HaTypaJIbHbIX
o0bexTax. I [pumMeHaTs mpuémbl
paboThI ¢ orpe-AenuTenemM
pacrenuit. cronp30BatTh
MH(OPMALIMOHHBIE PECYPCHI AJIS
IIOATOTOBKH IIPE3CHTA-LINU
IIPOEKTA O POJIM PACTECHUH KJIac-
ca /IBynomnpHbIE B IpPUPOJIE U
JK3HU YEJI0OBEKA

CeMelicTBa KJ1acca
OIHOOOJIBHBIE

OO6m1as XxapakTepucTrKa.
CewmeticTBa: JInneinele,
Jlykossie, 3nmaku. Ot-
JTUYUTEIbHBIC IPU3HAKY.
3HaueHue B pupoje

N3yuuts 0011y10
Xa-paKkTePUCTUKY
CE-MEUCTB KJjacca
OnHO-IOJIBHBIE..

Beraensats npu3Haku Kiacca
OnHo-posbHbIe. OnpeaensaTh
MIPU3HAKY JICJICHUS KJIaCCOB
JBynonpnbie 1 OAHOI0Ib-HbIE
Ha ceMeiicTBa. ONuCHIBaThH
XapaKTEepHbIC YEPThI CE-MEUCTB
Kjacca
OnnononbHeie. I [puMeHITh
puéMbI paboThI C OMpe-
JeIuTeIeM
pactenuii.IIpuBoauTH IPUMEPHI
OXpaHsAEMbIX BUJIOB.
Hcmons30BaTh
UH(OPMAaILIMOHHBIE PECYPCHI TS
MOATOTOBKHU MPE3EHTA-1IUU
MIPOEKTA O MPAKTHIECKOM HC-
MOJIb30BAaHUU PACTEHUI
cemeiicrBa OTHOZOIBHEIE, O
3HAYCHHUH 3J1aKOB JIJIS )KUBBIX
OpraHu3MOB

Pabora c rep-6apHbim
Mare-prajoMm

KuBoTHEIC — HOTpC6I/ITCJ'II/I OpraHn4€eCKOro BCIICCTBA




OOm1as xapakrepu-
CTHKa MOJIAPCTBA
IIpocreitmue.
JlaGopaTopHas pabora
7.

Cpena oburtanusi, BHEIII-
Hee ctpoeHne. CTpoe-Hue
U J)KU3HEESTENb-HOCTh
CapKOJIOBBIX HA IpUMEpE
amMEOBI-TIPO-Tesl.

Jatb obmryro
XapaKTe-pUCTUKY
IIpocreii-muMm, Ha
npumepe Tu-na
CapkonoxryTu-

BBISBIIATE XapaKkTepHbIE
NPU3HAKK MO/IapCTBa
[Ipocreimue, unu Oxa-
HOKJICTOYHBIC, THIIA
Capkoi0BbIC U

Mukpockon
nuudpoBoi,
MUKpOIperna-paTbl
(ameba, HBrICHA
3eseHast, nHpy3opus

«Ctpoenue u Paznoobpasue cap- koBble. Ha mpumepe KT'yTUKOHOCIbI. Pacrio3HaBaTh Tydenbka)
IepeABU-KCHUE konoBbIX Cpena 3BIJICHBI 3€JICHOU IIPEACTABUTENEH Ki1ac-ca
UHQY30pUU-TY- oOuTaHus, CTpoe-HUe U 10Ka3aTh CapkoJj0Bble Ha MUKpOIIperna-
benpkmn» IepeIBUKEHUE Ha B3alMOCBS3b CTPOE- parax, pUCyHKax,
8. «CpaBHHTENbHAS IIpUMEpE 3BIJICHBI 3€71€E- HUS U XapakTepa ¢dororpadusax.YcraHaBIuBaTH
XapaKTepUCTHKA HOW. XapakTep NUTaHUsS, | NU-TAHUS OT B3aMMOCBSI3b CTPOE-HUS U
OJITHOKJIETOYHBIX €ro 3aBUCUMOCTb OT yCIIOBUI (GyHKIMI OpraHu3Ma Ha Ipu-
OpPTraHU3MOBY ycioBuii cpeabl. lpixa- OKpy’Karomien Mepe aMEOBI-IIPOTes.
HUE, BBIJICJIICHNUE U pa3- Cpelbl OOOCHOBBIBATH POJIH
MHOkeHHe. Coueranue IIPOCTEHIINX B
IIPU3HAKOB )KMBOTHOT'O U IKOCHCTEMax Y MEHHE paboTaTh ¢
pacTeHus y 3BIJIEHbBI 1a00paTOPHBIM 000PYI0OBaHUEM,
3enénoil. PaznooOpaszue YBEJIMUYUTEIbHBIMU IPUOOpPaMH.
KT'YTUKOHOCLIEB
Tun Kumeuno- OO1u11e yepTsl cTpOE- N3yuuts cTpoeHne OnuceIBaTh OCHOBHBIE IPU3HAKH | MUKpOCKOI
nosioctHble. CTpoeHue | Hus. ['uapa — oguHOuU- u oJiapcTBa 1 (poBoOH,

H KU3HEC-
JACATCIBHOCTD

HbIi monum. Cpena oOu-
TaHWs, BHEIIHEE U BHY-
TpPEHHEE CTPOCHHE.
Oco0eHHOoCTH KU3HEIEe-
SATETbHOCTH, YPOBEHb
OpraHu3allfy B cpaBHE-
HUH C IPOCTEUILINMHU

KHU3HEIEATEIBHOCTD
KHILIEYHOIOJIOCTHBI
X Ha IIpuMepe
THJIPBI, BBJICIHTD
OCHOBHBIE YEPTHI
YCIIOKHEHUS
OpraHM3aIH 110
CPaBHEHHIO C IIPO-

MHuoroknerounbie. Ha3pIBaTh
MPEICTaBUTENEH TUIIA KU-
IIEYHOIIOJIOCTHBIX. BBIACIATH
00111e YepThl CTPOCHHSI.
OOBACHATH HA IPUMEpE HaJTN4Ke
JIy-4€BOM CUMMETPHUU Y
KHIIICYHOMIO-TOCTHEIX.
XapakTtepu3oBaTh TPU3HAKU

MUKpOIpEINa-parsl.
(BHY-TpeHHEe
CTPOEHUE TH/IPHI)

CTCHIIMMM. OoJee CII0KHOW OpraHU3alliy B
CpPaBHEHUHU C MPOCTEUIIUMHU
Twun KospyaTble ye- MecTta oburtanus, cTpoe- N3yuute PacnioznaBate npencrasurenen Muxpockorn
PBH. HUE U KU3HENICATEIb- 0COOEHHOCTH KJIac-ca Ha pUCYHKaX, nudpoBoi,

HOCTb CUCTEM
BHYTPEHHUX OP-TaHOB.
YpoBHHU OpraHu-3alu
OpPraHoB YYBCTB

YCIIO)KHEHHS B
CTPOCHHH KOJIbYa-
TBIX YepBei Kak 00-
aee

¢dororpadusx.Xapakrepru3oBarb
YepTHI YCIOKHE-HUS CTPOCHHS
CHCTEM BHYTPEHHUX
opranoB.DopMyIupoBaTh BHIBOJ

nabopaTop-HOe
o0opyno-BaHue. IJeK-
TPOHHBIE Ta0-TTUIIBI




CBOOOTHOXKHUBYIIHUX
KOJIbYAThIX YepBEH U Na-
Pa3UTHUYECKUX KPYTIIBIX
yepBei

JlaboparopHas pabota 9.
«BHenrnee crpoeHune
J0XKJICBOTO YEPBSI, €0
NepeBIKEHHE, pa3lipa-
KHUMOCTDY.
JIaboparopHas pabora 10
(110 YCMOTpPEHUIO y4H-
TENs)

«BHyTpeHHee cTpoeHue
JI0KJICBOTO YEPBSI».

BBICOKOOPTaHU30-
BAaHHOM TPYIIBI 110
CPaBHEHHIO C
IJIOCKU-MHU U
KpYTIJIBIMU 4ep-
BSIMH.

00 ypOBHE CTPOEHHSI OPraHOB
qyBCTB

Tun Momrocku

Cpena oOuTaHusi, BHEIII-
Hee CTPOCHME Ha ITpUMe-
pe 6e33y0ku. CTtpoeHue u
(GYHKLHU CUCTEM BHY-
TpeHHUX opraHoB. Oco-
OEHHOCTHU Pa3MHOKEHHS
u pa3utus. Poib B npu-
poJie ¥ 3HaYeHUue JUIs
YeJI0BEKa.

JlaboparopHas padora 11.

«BHemnee ctpoenue pa-
KOBHH IIPECHOBOJIHBIX U
MOPCKHX MOJITFOCKOB»

N3yunts
0COOEHHOCTH
CTPOEHHUS Kj1acca
JIBycTBOpUaThIE
MOJI-JIFOCKH

PaznuuaTh 1 onpenensirTs ABy-
CTBOPYATHIX MOJUTFOCKOB Ha
pHUCYH-Kax, poTorpadusx,
HaTypaJbHbIX
00bexTax.O0BACHATH
B3aMMOCBSI3b 00pa3a KU3HU U
0COOEHHOCTEHN CTPOCHMUS
JIByCTBOPYATHIX

MOJUTIOCKOB. XapaKTepU30BaTh
4epThl MPUCTIOCO0-ICHHOCTH
MOJUTIOCKOB K cpefie OOu-TaHusI.
®opMynupoBaTh BEIBOJI O POJIU
JIBY-CTBOPUYATHIX MOJUIIOCKOB B
BOJIHBIX

HKOCHUCTEMAX, B KHU3HH
YeJI0BEKa. Y CTaHABIIMBATh
CXOJICTBO U Pa3NIUyus B
CTPOCHUU PaKOBUH
MoJuTI0cKOB.Co0I101aTh
npaBuiia paboThl B KaOK-HETe,
oOparieHus ¢ 1abopaTOpHBIM
000pyI0BaHUEM

[udposoii
MUKPOCKOII,
naboparop-Hoe
o0opyo-BaHue.
Bnax-Hble npenapa-
ThI, KOJUIEKIIHH
PaKOBUH MOJUTFOCKOB.
ONEKTPOHHBIE
TaOIUIBI




10 | Tun Ynenucronorue. | OOmas XapakTepucTu-Ka, | BBIIBUTH OCHOBHBIE BbIABIIATE XapaKTepHbIE I'epOapHbIif MaTepuan
Kitacc Hacexomble 0COOEHHOCTH BHEUI-HEr0 | XapaKTepHbIe IIPU3HAKH HACEKOMBIX, — CTpPOEHUE Ha-
cTpoeHus. PasHo-oOpasue | npusHa-Ku ONMCHIBATh UX IIPU BbI- CEKOMOT'0, TUIIbI
POTOBBIX Opra-HOB. HACEKOMBIX. IIOJIHEHUH JIAO0PaTOPHON pa3BUTHS.
Crpoenue u pyHKITUH N3yuuts TuIsl paboThl. Y cTaHABIMBATH
CUCTEM BHY-TPEHHHUX pa3BU-TUSA B3aMMOCBSA3b BHY-TPEHHETO
OopraHoB. Pa3-MHOK€HUE. | HaCEKOMBIX CTPOEHUS U MPOLIECCOB
Pa3BuTHe ¢ HENOIHBIM KHU3HEACITEIbHOCTH
npeBpauieHueM. ['pymbl HacekoMbIx.HaGmonaTs,
HaceKkoMbIX. Pa3Butue ¢ (buKCUpPOBaTh PE3yNIbTa-ThI
IIOJIHBIM NIPEBPALLEHU-EM. HaOro1eHui, 1enaTh
I'pynnsr HacekoMbIX. Poitb BbIBOJ1b1.COOMIOAATH MTpaBUiIa
KaKJOU CTauM pa3BUTHUSA paloThl B Kabu-HeTe,
HACEKOMBIX oOpaltieHus ¢ 1abopaTOPHBIM
JlabGopaTopHas padora 12. 00opynoBaHuEM.
«BHemnee crpoenue XapakTepru30BaTh TUIIBI
HAaceKoOMOIo» pa3BUTHS HA-CEKOMBIX.
OOBSCHATH TPUHIIHAITHI
Kiaccuduka-muu
HaCEKOMBIX. Y CTAHABJIMBAaTh
CHUCTEMATHUYECKYIO
MPUHAIIEKHOCTD
HACEKOMBIX. BpIABIATE pasznuuus
B Pa3BUTUU Ha-CEKOMBIX C
IIOJIHBIM U HENIOJHBIM
IIpEeBpaleHHEM
11 |. Ocob6enHoctu BHemHero | M3yuutsb XapakTepHu30BaTh 0OCOOEHHOCTH | BnaskHble mpenapaTsl
Tun Xopaoseie. CTPOEHHSI, CBSI3aHHBIE C 0COOEHHOCTH BHEIIHET0 CTPOEHHUS PbIO B «Pb10BI». Mo-n1€716 —
ITo3BOHOUHBIE OoOUTaHUEM B BHEIITHETO CBSI3U CO Cpeioi OOMTaHus. CKe-JIET PBIObI
xuBoTHbIe. Hanknace | Bome.CtpoeHue u CTpOEHHUS, OcBauBaTh NpUEMBI pabOTHI €

PEIOBI.

(YHKIIMN KOHEYHOCTEH.
Opranbpl 60KOBOI JTUHUH,
OpraHbl Cllyxa,
paBHOBecusl. OnopHo-
JIBUTaTeNIbHAs CUCTEMA.
Ckerner Henap-HbIX U
MAPHBIX IJIABHU-KOB.

CBSI3aHHBIE C OOUTA-
HHEM B BOJIE

oTpe-AeTuTeNIeM
’KMBOTHBIX. BBISIBIIATE YepTHI
MPUCTIOCOOTICHHO-CTH
BHYTPEHHETO CTPOEHHS PBIO K
oburanuio B Boge. Habmonars u
OTMCHIBAThH BHEIIHEE CTPOCHHUE U
0COOEHHOCTH TepeIBU-KEHUS




CKeneT ToJIoBbI, CKEIIET
*abp. OcobeH-HoCTH
cTpoeHus ¥ pyHK-1Hi
CUCTEM BHYTPEHHHUX
opraHoB. Ueptsl Oosiee
BBICOKOI'O YPOBHS Opra-
HU3AIUH PHIO 10 CpaB-
HEHUIO C JIAHIETHUKOM.
JIaboparopHast pabota
«BHelHee CTpoeHUE U
0COOCHHOCTH TepeBU-
eHus peios» JI/p 13.
«BuyTtpennee ctpoeHue
PBIOBD)

pBIO B XO/I€ BBITIOTHEHHUS Jia-
6opaTopHoit paboTer. CoOm01aTh
npaBujia MOBEJCHHS B KAOMHETE,
oOparreHus ¢ 1adbopaTop-HbIM
o0opyoBaHuEM.
YcTaHaB/IMBaTh B3aMMOCBS3b
CTpOE-HUS OT/AEIbHBIX YacTeH
cKelera poI0 M UX (PyHKITUH.
BEISBISATE XapakTepHBIE YePThI
CTPOCHUS CHCTEM BHYTPEHHUX
opra-HoB.CpaBHUBATh
0COOEHHOCTH CTPOCHHUS U
GyHKIMI BHYTPEHHUX OPTaHOB
PBIO M JTAaHIIETHHKA.
XapakTepu30BaTh YEPTHI
YCIIOXKHE-HUSl OPTaHU3AINH PHIO

12 |. XapakTepHBIE YEPThI N3yunth yepThl YcraHaBiMBaTh B3aMMOCBS3b Bitaxxnble npenaparsl
Kitacc 3eMHOBOIHBIE | CTPOEHMS CUCTEM BHY- CTpOE-HHUS CUCTEM CTpOE-HHsI OPTaHOB U CUCTEM «3€MHOBO/I-HBIE)
TPEHHUX OPraHOB 3€M- BHYTpPEH-HUX OpraHoB ¢ UX (PyHKUUAMU U
HOBOJIHBIX II0 CPaBHE- OpraHoOB 3€MHO- cpenoit oouranus.CpaBHUBATh,
HUIO ¢ KOCTHBIMH pbIOa- BOJHBIX 110 CpaBHE- 0000111aTh HTHPOPMA-1IHIO O
MuU. CXOICTBO CTPOEHUs HUIO ¢ KOCTHBIMHU CTPOEHUH BHYTPEHHHUX OpPIra-HOB
BHYTPEHHUX OPT'aHOB priOamMu am¢uouii 1 puIO, NeaTh BBIBO-
3€MHOBOJIHBIX U pbIO 161.OnpeensaTh yepThl 6osee
BBICOKOM OpraHU3alHH
36MHOBOJIHBIX 110 CPaB-HEHMIO C
pbIOaMu
13 CxozcTBO U pa3nuuus N3yuutsb uepTsl VYcTaHaBiIMBaTh B3aMMOCBS3b Brnaxxusle npenapartsl

Knacc
MIPECMBIKAOIIUECH. .

CTpoeHI/Ifl CUCTEM BHY-
TPEHHUX OpPraHoOB Ipe-
CMBIKAKIIUXCS U 3€MHO-
BOAHBIX. UepThl mpH-
CIOCOOJIEHHOCTH
MIPECMBIKAIOIINUXCS K
JKW3HU Ha cyme. Pas-
MHOXEHUE U PA3BUTHE.
3aBHCHUMOCTE T'OJIOBOT'O

CTpO€-HHUS CUCTEM
BHYTPEH-HUX
OpPraHoOB MIPECMBI-
KAOIIKXCS 10 CpaB-
HEHHUIO C
36MHOBOJHBIMHU.

CTpOe-HUS BHYTPEHHHUX OPTraHOB
U CUCTEM OpPraHOB PENTHIINI, UX
GyHKIUHI U cpeibl
o0uTaHuA.BBISABIATE 4epThI
0oJiee BHICOKOW Op-TaHU3AINH
MPECMBIKAIOIIUXCS IO
CPaBHEHHIO C

3€MHOBOIHBIMH. XapaKT€pPH30BaT
b TIPOLIECCHI Pa3-

«IIpecMmbI-karomuecs»




KU3HEHHOTO ITUKJIA OT
TEMIIEPATYPHBIX YCI0-BHM

MHOEHUS U Pa3BUTHUS
JIETEHBIIICH Y
MIPECMBIKAIOIIUXCA.
Hcmons3oBaTh
WH(OPMAIIMOHHBIE PECYPCHI TS
MOATOTOBKHU MPE3CHTA-IIHH
MIPOEKTA O F'0I0BOM KU3HECHHOM
[IUKJIC PENTHIIHM, 3a00Te 0
IMOTOMCTBE

14

Knacc Ituupr.

B3aumocBsi3b BHEIIHETO
CTPOEHMSI U MIPUCIIOCO0-
JIEHHOCTH NTHII K MONETY.
Tunsl nepbeB 1 ux QyHK-
uu. YepThl cX0CTBA U
pa3IAYHsl MOKPOBOB IITHII
W PENTUITAMN.
JlaboparopHas padora 14.
«Bueminee crpoenue
ntuibl. CTpoeHue re-
pbeB» M3meHenus
CTPOCHUSI CKeJleTa MTHII B
CBSI3U C
MIPUCIIOCOOJIEHHOCTHIO K
nonéry. OcoGeHHOCTH
CTPOCHUS MYCKYJIATypPhI H
e€ ynkuuu. [TpruunHsl
CpacTaHus OTAENbHBIX
KOCTEH CKeJIeTa IITHII.
JIaGoparophas pabota 15.
«CTpoeHue ckesnera NnTu-
1[BD»

N3yuuth
B3aHMOCBS3b
BHEIIHEr0 CTPOCHUS
Hu
MIPUCIIOCOOIEHHOCT
W OTUI K MOJIETY

XapakTepu30BaTh 0COOEHHOCTH
BHEIIIHETO CTPOSHHUSI IITHIL B
CBSI3U C UX
IIPUCIIOCOOTIEHHOCTHIO K
103€Ty.O0BICHATh CTPOECHUE U
(GyHKIMH 11e-phEBOr0 MOKPOBa
TeJa NTULL. Y CTaHaBJIMBATh
YepTHI CXOJICTBA U PA3TIHUHUS
HOKPOBOB NTHIL U PENTH-
nnid.MI3y4yaTh 1 ONUCHIBATH
0COOEHHOCTH BHEILIHETO
CTPOCHUS NITHII B XO/IC BBI-
MIOJTHEHHU S 1ab0paTOpHO
paboTs1.Cobito1aTh MpaBuia
paloThI B KaOU-HETe,
oOpaliieHus ¢ 1abopaTOpHBIM
o0opyaoBaHreM

Uyueno I[Itu-1sl,
Ilepps nTHLBI, MU-
KpoIpenapa-Tbl
«Ilepbst nTHLY, CKENIET
royos.




15 OcoOeHHOCTH CTPOCHUS W3yuuts ckener u 1 OnuceiBaTh XapaKTepHbIE Brnaxxuble npenaparsl
Kiace ONOPHO-/IBUTATEIbHON BHYTpPEHHEE OCOOEHHO-CTH CTPOEHUS U «Kponuk», ckener
Minexkonuraromue. CUCTEMBI. YPOBEHb Opra- | CTpO€Hue ¢byHKUIMH omop-Ho- MJIE-KOIIUTAIOILETO

HU3allU1 HEPBHOM CH- MJIEKOITUTAFOIINX JIBUTaTEIbHON CUCTEMBI,

CTEMBI 10 CPABHEHMIO C UCIIOJIb-3YsI IPUMEPBI )KUBOTHBIX

JPYTUMHU TO3BOHOYHBI- pa3HbIX Cpel

MH. XapaKTEpHbIEC YEPTHI oburanus.IIpoBoauTh

CTPOEHHUS MUILIEBapH- HaOII0IeHUsI M PUKCUPO-BATh UX

TEJbHON CUCTEMBI KO- pE3yJIbTaThl B XO/I€ BBIIOJIHE-

IIBITHBIX U TPBI3YHOB. HUS Ta00paTOPHOI

VYcnoxxHeHne CTpoeHus U paboThl. XapaKkTepru30BaTh

GbyHKUIMH BHYTPEHHHUX OCOOEHHOCTH CTPOECHUSI CUCTEM

OpraHoB. BHYTPEHHUX OpPra-HOB

JlaboparopHas padora 16. MJICKOITUTAOIIUX 110 CPABHEHUIO

«CTpoeHue ckenera c

MJIEKOTTUTAIOIIHX penTUINAMU. APTyMEHTHPOBATH
BBIBO/IbI O PO-TPECCUBHOM
Pa3BUTHUU MIIEKOIIUTAIO-
umx.Cobo1aTh NpaBuia
paboThI B KaOu-HeTe,
oOpateHus ¢ 1abopaTOpHBIM
00opyioBaHuEM

baktepuu, rpuObl — pa3pymuTenu OpraHMueckoro BemecTsa. JinmaiHuku

16 | Crpoenue u bakrepun: ctpoenue u XapakTepu3oBaTh 2 OmnuceIBaTh pa3HOOOpa3HBIC PaccmatpuBa-nue
KHU3HEIEATEIBHOCTD KHU3HeIesTenbHOCTh. bakT | ocobenHoCcTH (dopMbl OakTepHaIbHBIX KJIETOK | OaKTepuil Ha TOTOBBIX
OakTepuil. 3HaUeHHE | €pUU — IMPUMHUTHUB- CTpOe-HUsA Ha PUCYHKE MUKpOTIpena-parax ¢
OakTepHii B IpUpOZEe | HbIC OHOKJIETOUHBIE Op- | OaKTepHid. yueOHuKa.PaznuyuaTh MOHATHSA: UC-TI0JIb30BaHUEM

" )KHU3HU YCIIOBEKa

ranu3mbl. CTpoeHue Oak-
Tepuil. PasmHoXeHue.
OaxkTepuil AeeHueM
KJIETKH HaaBoe. bakre-
pHUU KaK camasi IpeBHSA
rpynna OpraHu3MoB.

«aBTOTPOQBI», «TETEPOTPOPHI»,
«IIPOKAPUOTHI», «IYKAPUOTHD.
XapakTepu30BaTh MPOLIECCHI
KHU3HE-TEATETbHOCTH OaKTepuu
Kak npoka-puot.CpaBHUBATh U
OLICHUBATh POJIb OaKTe-pHii-

MHUKPOCKOTIA.




[Ipoueccol xu3Henes-
TEJBHOCTU OAKTEPHIA.
[TonsTre 06 aBTOTpOdax
u rereporpodax, mpoka-
pHOTaX U 3yKapuoTax

aBTOTPOGOB U OaKkTepUii-reTepo-
Tpo¢OB B IpHUpoIcY MEHHE
pabotath ¢ 1a60paTOPHEIM
obopyoBaHUEM,
YBEJIMYUTEIbHBIMUA TPUOOpaMHU.
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I'pubb1. O6mas
XapaKTePUCTHKA.
MHoroo6pasue
rpuboB.

MHuoroo6pasue u 3Haue-
Hue rpubos. Ctpoenue
LUIATNOYHBIX TPUOOB.
[TnecueBbie TpHOBI, UX
UCIIOJIb30Ba-HUE B
3IpaBOOXPaHECHUU
(aHTUOMOTHK MCHUITUII-
nuH). OAHOKJIETOYHBIC
rpuOb1 — Apoxoku. Mx
WCIIOJIb30BaHUE B XJIe-
OoreyeHny 1 MUBOBape-
Huu. Cbe100HBIC U 5]10-
BuUThIie rpuodsbl. [IpaBuna
cbopa u yrnoTpeOneHus
rpuboB B numty. [Tapazu-
THyeckue rpudsl. Poib
rpuOOB B IPUPOE U
YKU3HU YeJIOBEKa

XapakTepu3oBaTh
CTpOEHUE
HUIAIOYHBIX
rpudoB.

[Tonpa3nenary NUIANOYHbIE
rpuObl HA TUNIACTUHYATHIE U
TpyOuarsie.OnucChIBaTH
CTPOCHHE TJIECHEBBIX TPHOOB 110
pUCYHKY yueOHUKa.OOBACHATH
TEPMHHBI «AHTUOMOTUKY H
«reHuuMHY». Pacro3naBate
ChEI0OHBIE U 51JI0BU-ThIE TPUObI
Ha Ta0JaMIaX U pUCYHKaX
y4eOHMKa. Y 4aCTBOBaTh B
COBMECTHOM OOCYKIe-HUH
mpaBuiI cOOpa M UCTIOIB30BAHUS
rpu60oB.O0BSACHATH 3HAUCHUE
rpulOB /7151 Ye-JI0BEeKa U JIs
MIPUPOJIBI

I'otoBuTH MU-
Kporipernapar
KYJIbTYpPbI
npoxoken.M3zyqars
TJIECHEBBIE TPUOBI MO
MHUKPOCKO-TIOM TIPH
Ma-JIOM YBEJIH-UYEeHUU
Ha TO-TOBBIX
n\MHKpoOIIperna-
paTax.OJIeKTpOH-HbIE
TaOJIULIBI U TJTaKaTHL.

Beenenue — 2 u
P.1. HacnenctBeHHOCTD, cpenia 1 00pa3 )KU3HU — (PaKTOPHI 310pOBbs — 6 U

P.2. [lemocTHOCTH OpraHu3Ma 4eJloBeKa — OCHOBA €T0 KU3HEAEATEIIbHOCTH — 7 4.
P.3. OnopHo-nBurarenpHas cucremMa. PU3ndeckoe 310poBbe — 7 .

P. 4. Cucremsl xu3Heobecniedenusi. QopMupoBaHUe KyJIbTypbl 370pOBbs — 28 4
P.5. PenpoaykTuBHas cucrema v 340pOBbe — 3 4.
P.6. CucreMsl perymsiuuu Ku3HeAes I TeNbHOCTH — 7 Y.
P.7. Css3b opranusma c okpy:xatouieit cpenoil. CeHcopHbIe cucTeMbI — 6 4.
0O6006mmenue — 1 4.

TemaTnueckoe mJIaHupoBanue B 8 Kjacce

No
o/
i{

Tema

Conepxanue

[eneBas ycTaHOBKa
ypoka

Komanu
€CTBO
qacoB

OCHOBHBIE BU/IbI JESITEILHOCTH
oOyJaronuxcs Ha ypoke/BHey-
POYHOM 3aHATUU

Hcnons3oBanue
000poI0OBaHUS




Pacrenns — MPOU3BOJAUTCIIN OPIraHUICCKOro BCIICCTBA

Kierka — CrpoeHue opranusma W3yuuts ctpoenue, |1 Ha3piBaTh OCHOBHBIE 4aCTH Mukpockon
CTPYKTypHast YesioBeKa: KJIETKU, TKa-HH, XUMHYECKHUH COCTaB kieTkd. OnucoiBaTh QYHKIUU 1 poBOH,
€AMHULIA OpraHbl, CHCTEMBI OPraHOB. KJIETKU TaK ke Mpo- opranous1oB. OOBSACHATD MUKpOIIpena-paThl,
opranusma MeTo/1b1 U3yde-HUS KUBBIX L[ECCHI MOHATHE «PEPMEHT». nabo-paTopHOE
OpPTraHU3MOB: Ha0JIIOICHHE, KU3HEEATEIb- Pasnuyars npouecc pocra u o0opynoBa-HHe
u3Mepe-HHe, IKCIIEPUMEHT. HOCTH npouecc pa3BuTHs. ONUCHIBATH
JlaboparopHas padora 1 MIPOLIECC JICTICHUS KICTKH.
«/letictBue pepmenTa BrimonHATE 1abopaTopHbIii
KaTaja3bl Ha IEPOKCU]T OIIBIT, HAa-0JIt0/1aTh
BOJOPOI» MIPOUCXOISIINE SBICHUS,
($uKcUpOBaTh pe3yJIbTaThl
HaOI01e-HUsl, 1eaTh
BbIBOIbL. COOJTIOIATh TTpaBUiIa
paboThl B KaOu-HeTe,
oOpallieHus ¢ J1abopaTOpHBIM
000opyaoBaHEM
KomnoHneHTs! CrpoeHue opranusma O6001muTh U 1 Onpenensars NOHATHS: «TKaHb», | MUKpocKon
opraHusma YeJI0BeKa: KIETKH, TKa-HH, yIIIyOUTB 3HAHUS «CHU-HaICy, U poOBO,
YelloBeKa. OpraHbl, CHCTEMBI OPraHOB. y4aluXcs 0 pa3HbIX «Helpornus». Ha3piBaTh TUIIBI U | MUKPOIIPETIa-paThbl

MeTob1 U3yde-HUs KUBBIX
OpraHU3MOB: HaOJIOICHHE,
u3Mepe-HHe, YKCIIEPUMEHT.
JlaboparopHas pabdoTa 2.

«KrneTku 1 TKaHu 1o
MHUKPOCKOTIOM»

BUJIaX U TH-IIOB
TKaHEN 4eJIoBEKa

BU/IbI TKaHEW TI0-3BOHOYHBIX
KUBOTHBIX.Pa3mnyare pa3Hbie
BUJIBI U TUIIBI TKA-HEH.
OmnuceIBaTh 0COOEHHOCTH TKa-
Hel pa3HbIX TUOB. CobIroaaTh
npaBuiia oOpaleHus ¢
MUKpOcKoroM.CpaBHUBATh
WJUTIOCTPAIK B YUeOHU-KE C
HATypaJIbHBIMU

00beKTaMU. BRITOTHATE
HAOII0IEHUE C TIOMOIIBIO
MHUKPOCKOIIA, OTTUCHIBATH
pe3ynbratel. CoOMoaaTh
npaBuiia paboThl B KabH-HETe,
oOpartieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM

TKaHel




Ob1ee crpoeHue
ckeneta. OceBoi
CKEJIET

CrtpoeHnue, cocTaB
U COeUHE-HUE
Koctei. JIabo-
paTtopHas padora 3.
«CTpoeHne KocT-
HOM TKaHM
JlaboparopHas pa-
6ota 4. «Cocras
KOCTEI»

Onopa u 1BUKEHHE.
OnopHo-aBUrarenpHas
cucreMa. MeTobl u3yde-Hus
KUBBIX OPIaHU3MOB:
HaOItoIeHue, U3Mepe-Hue,
skcriepuMent. Ckener
TOJIOBBI U TYJIO-BHUIIIA.
Ckener KOHEYHO-

creit. CTpoeHue ckeseTa nos-
COB KOHEYHOCTEH, BEpX-HEHN
Y HUKHEW KOHEYHO-CTEH.
Ckener
KoHeuHocTenCTpoeHue
CKeJIeTa MOosI-COB
KOHEYHOCTEH, BepX-Hel 1
HI)KHEN KOHEUHO-cTei. JI.P.
5. «MccnenoBanue CTpoeHUs
IJICYEBOTO TI0sICay

N3yuuts cTpoeHue,
COCTaB U THIIBI
COeIU-HEeHUS
KocTei. U3yunTh
CTpPOCHHUE U
0COOCHHOCTH
CKeJIeTa TOJIOBBI U
TyJIOBHILA

a3bIBaTh YaCTH CKEJIeTa.
OnwuceiBaTh QyHKIUU
ckesnera.OnuchBaTh CTPOCHUE
TpyOUYaThIX KO-CTE€H U CTPOCHHE
cycraBa.PackpbiBaTh 3HaUEHUE
HaJKOCTHULIBI, XpsIa,
CyCTaBHOH CyMKH, I'yO4aToro
BEILECTBA, KOCTHOMO3IOBOM
M0JI0-CTH, KEITOr0 KOCTHOT'O
Mo3ra. OOBSICHITh 3HAUCHUE
COCTaBHBIX KOMIIOHEHTOB
KOCTHOM TKaHU.BBITIOIHATE
1ab0paTOPHBIE OMBITHI,
¢ukcupoBarb. ONUCHIBATD C
MTOMOILBIO MILTIOCTPA-1IUU B
yueOHUKE CTPOEHUE
yepena.Ha3piBaTh 0T1I€TBI
MMO3BOHOYHUKA U YACTH
MM03BOHKA.PacKkpbIBaTh 3HaUECHUE
gacTeil mo-3BoHKa. OOBICHATH
CBSI3b MEXK/y CTPOCHUEM U
(GYHKIMSIMU TTO3BOHOYHHKA,
rpya-

HoU kieTku. Ha3piBath yactu
CBOOOIHBIX KOHEY-HOCTEH U
MOSICOB
KOHEYHOCTEeN.OnuchIBaTh C
ITOMOIIBIO WILTIOCTPA-IIUHN B
yueOHUKE CTPOSHHUE CKelleTa
KOHEYHOCTEHN. PackpbIBaTh
MPUYUHY Pa3Iudusl B CTPOCHUU
MosICa HUKHUX KOHEYHO-CTEN y
MY>KUHH U KEHIIUH.BBIsSBIAT
OCOOEHHOCTH CTPOCHHUSI CKeJeTa
KOHEYHOCTEH B X0/1e HabIt0-
JICHUS HATYPATBbHBIX O0BEKTOB

Pabota ¢ my-1shxoM
«Cke-neT uenoBe-
Ka» DJIEKTPOHHBIE
TaOJIMLIBI U TJTaKaThI




MplimeuHast
cuctema. CtpoeHue
1 (YHKIUHU MBIIILI.
PabGora MpInn

Onopa u 1BUKEHHE.
OnopHo-nBurarenbHas
cucreMa. MeTobl u3ydeHus
KMBBIX OPIaHU3MOB:
Ha0It0IeHNe, I3MEPEHHUE,

PackpsITh CBs3b
GbyHKIMH 1
CTPOEHMSI, a TAKXKE
pazIM4ui MEXIY
[JIAJIKUMU U

PackpbIBaTh CBA3b PYHKIIUH U
CTpO€-HHs Ha IpUMEpe
pasInuui Mexay INIaJKUMU U
CKEJICTHBIMU MBILILIAMH,
MUMHMYECKUMU U KEBATCIIbHBIMU

Mukpockon
nuudpoBoi,
MUKpOIIpena-parbl
MBIIIEY-HON TKaHHU.
DNEeKTPOHHBIE

skcriepuMeHT. [IpakTudeckas | CKeJeTHBIMU MbImaMu.OnucsBaTh € tabnuubl. Hudposas
pabora: «3y4yeHue MBIIIIa-MH IIOMOUIbIO WILTIOCTPA-LIUH B nabopaTopHs 1o
pacrosoKe-HHs MbIIIIII YeloBeKa. yu4eOHUKE CTPOEHHUE CKEeJIETHOW | (hr3HO0I0-THH (JaTYUK
TOJIOBBI» MBIIIIIBL. CHJIOMED)
Ctpoenue TpaHcropT BellECTB. N3yunuth Onpenenstb NOHATHUSA: Muxkpockorn
CepJe4HO- BuyTpennss cpena op- BHYTPEHHIOIO CpEly «roMeocTas3y», «popMeHHBIC Mukpockor
COCYAMCTOM raHu3Ma, 3HaueHue eé opranusma AIIEMEHTHI KPOBUY, «ILJIa3May, 1 poBOH,
CUCTEMBbI noctostHcTBA. KpoBeHoCHast | yesioBeka, e «aHTHUTEHY, «AHTUTEIION. MUKpOIIpena-parhbl

1 JIuM(paTHYECKAsT CUCTEMBI.
KpoBs. JIumpa. Meroast
W3YUYCHHUS JKUBBIX
OpraHU3MOB: Ha-0OJI0/IeHUE,
W3MEPEHUE, IKCIICPUMEHT.
JlaboparopHas pabdoTa 6.
«CpaBHEHUE KPOBH YeIOBEKa
C KPOBBIO JIATYIIKH

CTPOEHHE, COCTaB U
GbyHKIHIH.

OOBACHATDH CBA3b MEXKIY
TKaHEBOU YKHJIKOCTBIO, UM)oK
U IJIa3MOM KPOBU B OpraHU3MeE.
OnwuceiBath HyHKIMA
kpoBu.Ha3zpiBaTh QpyHKIIMU
SPUTPOIMTOB, TPOMOOITUTOB,
JekouuToB. ONUCHIBATH BKIA[]
PYCCKOI HAyKU B pa3BUTHE
MeuIUHBL ONHChIBATh C
MMOMOIIBIO WJUTKOCTPa-1IHUA B
yueOHHUKe polLecc CBEPTHIBA-
HUS KPOBH U (harouuTos.
BeimonusaTe n1abopatopHbie
HaOJI10-IEHHSI ¢ TIOMOIIBIO
MHUKpOCKOIIa, (PUKCUPOBAThH
pe3ysbTaThl HAbIoe-HUil,
nenarth BeIBOABL. COoOroaaTh
npaBuia paboThl B KaOU-HETe,
oOpaitieHus ¢ 1abopaTOpHBIM
00opynoBaHEM

JIBr>KEHHE KPOBU
10 COCYyJaM.

Tpancnopt BewecTs.
KposenocHnas u numda-
THYecKas cucteMsl. Kpo-
BSHOE JIaBJICHUE U ITYJIBC.

N3yunTh NpUUMHBI
JIBYDKEHUS KPOBH T10
COCYy/IaM.

OnuceBaTh C NOMOILBIO
WTIOCTpa-IIUi B yueOHUKE
CTPOEHHUE CEepALa U IIPOLECC
CepAEUHBIX

[Mudposas
naboparopust 1o

¢buznono-TUn (IaTINK
4CQO)




MeTobl U3y4eHUs KUBbIX
OpPraHu3MOB: Ha0JIIOJICHHUE,
U3MEpPEHUE, IKCIIEPUMEHT.
ITpakTnyeckas pabora
2.«Ompenenenue YCC,
CKOpPOCTH KPOBOTOKAY,

3. «MccnenoBanue pe-
(IIEeKTOPHOrO MPUTOKA KPOBH
K MBIIIIaM, BKIFOYUBIITUMCS
B paboTy»

JI/p 7. «Onpenenenue
MUHYTHOTO 00bEMa
KpOBOOOpaIeHUs
KOCBEHHBIM METOJIOM B
IIOKOE U 11ociie pU3nuecKon
Harpy3km» M3mepenune
apTepUaIbHOTO JaBJICHUS.
Ornpenenenue
CHCTOJIMYECKOT0 U
MUHYTHOTO 00BEMOB KPOBHU
pacyeTHbIM METOJIOM

cokpauieHnil. CpaBHUBaTh BUIBI
KPOBEHOCHBIX CO-CYJIOB MEXIY
c000#1.OnHCchIBaTh CTPOCHUE
KPYTOB KpOBO-00pamieHus.
ITonumarts pasznuuue B
UCIIOJIb30Ba-HUN
NPUIIAraTeNIbHOTO «apTepUalib-
HBII1» IPUMEHHUTEIBHO K BUIY
KPOBH H K COCy/IaM

Perynsauus
KpOBOOOpaIieHus
[Ipenynpexnenue
3a00JIeBaHUH

cepana u CoCyaoB.

KpoBenocHas u numda-
THYECKasi CUCTEMBL. Bpen
TabakokypeHus. MeToabl
W3YUYEHUS KUBBIX
OpPraHu3MOB: Ha-0Jr0/IeHUE,
U3MEpPEHUE, DKCIIEPUMEHT
[IpakTuueckas padora 4.
«JlokazaTenbcTBO Bpeaa
TabaKOKypEHU s

N3yuuth paboty
cepana ot ¢puznye-
CKUX Harpy3ok u
BIMSTHUS
HEeraTUBHBIX
¢bakTopoB
OKpYy>Karo-1en
cpeabl

PackpeiBaTh MOHATHS:
«TPEHUPOBOY-HBIN IPDEKT,
«(pyHKIIMOHAJIbHAs Tpo0ay,
«IaBAIIAs TIOBSI3KA», KTYT»
OOBACHATH BaXXHOCTb
cUcTeMaTHye-CKUX (PU3NUECKUX
Harpy3oK JijIsi HOp-MaJIbHOTO
cocrosiHus cepaua.PasznnuaTts
MPU3HAKU PA3JINYHBIX BU-JIOB
KpOBOTEUYEHHI. AHAIM3UPOBATh
1 00001aTh MHPOP-MALIUIO O
MOBPEXKACHUSIX OPraHOB
KPOBEHOCHOM CHUCTEMBI U
IpuémMax OKa3aHHUs [1epBOU
MTOMOIIH B X0J1€ IPOAOKEHUS
paboThI HaJl TOTOBBIM NMPOEKTOM

[Hudposas
naboparopust 1o

¢buznono-run
(apTepuanb-HOTO
JaBJIe-HUS)




«Kypcbl nepBoii TOMOLIH JUIst
HIKOJIbHUKOBY»

Ob6o06menne
Brnusiaue ¢puznue-
CKMX YIPaKHEHHUU
Ha CepJIeYHO-COCY-
THCTYIO CUCTEMY

VYKpeluieHue 310pOoBbsl.
Bnusinue ¢puznueckux
YIPaXHEHHU HA OpraHbl U
CUCTEMBI OPTaHoB. MeToabl
W3Y4YEHHUsI )KUBBIX
OpraHu3MOB: HaOIIOICHUE,
U3MEpEHUE, IKCII-PUMEHT.
[IpakTrueckas pabdota 5.
«DyHKIIMOHAJIbHAS Cep-
JIEYHO-COCYTUCTast mpobay»

Bocnuranue 6epex-
HOT'O OTHOIIICHUS K
CBOEMY 3/I0POBBIO,
MPUBHUTHUE UHTEPECA
K U3y4YCHHIO
npeaMera

PaznuuaTh npu3HAKKM pa3InIHbIX
BU-7IOB
KpoBoTeueHU.OnnChIBaTh C
MOMOUIBIO WILTIOCTPA-1IUH B
yueOHUKE MEpbI OKa3aHUs
MepBOM MOMOUIN B 3aBUCUMOCTHU
OT BU/A

KpOBOTEUYECHHU. BBIMONHATH ONBIT
— OpaTh QPYHKIIHO-HAIBHYIO
po0y; huKcupoBaTh pe-
3yJIBTaThl; POBOANUTH
BBIUMCJICHHS U JIENIaTh OLICHKY
COCTOSIHUS CepAIa Mo
pesynbratam ornbita.Coonoaath
npaBuiia paboThl B KaOU-HETE,
oOpareHus ¢ 1adbopaTopHBIM
000pyI0BaHUEM.
AHanu3upoBath U 000011aTh
MH(POP-MaIUIO O TIOBPEKIACHUSIX
OpPraHOB KPOBEHOCHOM CHCTEMBbI
U IpuéMax OKa3aHus MepBOi
MIOMOIIM B X0JI€ MPOIOJDKEHUS
paboTHI HaJl TOTOBBIM NMPOEKTOM
«Kypchl nepBoit momoutu s
HIKOJIbHUKOBY

[udposas
nmabopaTopusl 1o

¢buznono-ruu (1aT4nK
YCC u apre-
PHAIBHOTO JaBJICHUS

Crpoenue u
(GyHKIIUN OpraHoB
JIBIXaHUS

Jpixanue. JIprxarenbHas
cucteMa. ['a3000MeH B
JIETKUX U TKaHIX. MeTo-abI
W3Yy4YEeHUs KUBBIX Op-
TraHW3MOB: HAOJIIOICHHUE,
U3MEPEHHE, IKCTIEPH-
menT.JIaboparopHas pabota
8. «CocraB BIBIXaEMOTO U
BBIJIBIXaEMOI'0 BO3/1yXa»

N3yuuts cTpoeHne
JIETKUX U MEXaHU3M
razooOMeHa.

OnuceIBaTh CTPOCHUE JETKUX
yeno-Beka. OOBICHITH
MIPEUMYILECTBA AJIbBEOJISIPHOTO
CTPOCHHUSI JIETKUX TIO CPABHEHHIO
CO CTPOCHUEM JIETKUX Y
MIPEACTABUTENEN IPYTUX
KJIaCCOB MO-3BOHOYHBIX
KUBOTHBIX.PackpsIBaTh poJib
reMoriioornHa B ra-3000MeHe.
BrimonHATE 1ab0paTopHbIii

[Mudposas
naboparopust 1o

AKOJIOTHH (HaTYUK
OKH-CH YTJIepo/ia,
KHCIIOPOAa,
BJIQXKHOCTH)




OTIBIT, JIe-JIaTh BBIBO/I IO
pesynbratam ornbita.Cobnoaath
npaBuiia paboThl B KaOU-HETE,
oOparieHus ¢ 1abopaTOpHBIM
000pynoBaHEM
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JpIxaTenbpHbIe JIBU-
xenust bone3snu
OpPraHoOB JIbIXaHUSI

Jpixanue. JlprxaTenpHas
cucrema. Bpen tabaxo-
KypeHusi. MeToIbl U3y-4eHHUsI
KUBBIX OPTaHU3-MOB:
HabItoIeHue, U3-MepeHue,
sKcriepuMeHT. JlabopaTopHas
pabora 9. «JIpIxaTenbHbIC
TIBUKCHHS

10.«M3mepenne oobema
IPYAHOU KJIETKH y YEJI0OBEKA
TIPH JIBIXaHU

11.«Kak npoBeputhb
caTypaluio B TOMAIIHUX
ycinoBusix» Perynsuus
npixaHus. ['urueHa opranoB
nIBIXa-HUs. 3a00JIeBaHuI
Opra-HOB JIbIXaHUS U UX
npeaymnpexacuue. 1u-
(bek1roHHbIe 3a007IeBaHUS U
MepbI UX MPO(QHUITAKTUKH.
Bpen tabakokypeHus.
IIpakTuyeckas padora 6.
«Omnpexnenenue 3amnpl-
JIEHHOCTH BO3yXa»

CdopmuposaTh 3Ha-
HHS O MEXAHU3ME
JIbI-XaTeNbHBIX
JIBMOKCHHH,
pa3BHBATh IMOHATHE
«ra3000Men».

OnwuceiBath QYyHKIIUU
nmuadparmer. Ha3piBaTh Oprasl,
y4acTBYIONIHE B Ipoliecce
JIbIXaHUS. BBITOTHATD
J1a00paTOPHBIN OMBIT HA TOTOBOM
(MM M3roTOBJIEHHOH caMo-
CTOSATEIBHO) MOJICNH,
Ha0II0aTh TPOUCXOISAIINE
SIBIICHUS U OIUCHI-BATh
IIPOLIECCHI BIOXA U
BbI10Xa.Co0r01aTh mpaBuiia
paboThI B KaOu-HETe,
oOpareHus ¢ 1abopaTOpHBIM
obopynoBanuem PackpriBaTh
MOHSTUE GKU3HEHHAs1 EMKOCTb
NErkux».O0BSACHATH CYTh
OMAaCHOCTH 3a00J1e-BaHUs
IPUIIIIOM, TYOEpKyIE30M JIET-
KHUX, pakoM JErkux. Ha3piBaTh
(bakTopHI, CIIOCOOCTBYIO-TIIHE
3apakeHUIO TYOEepKyIE30M JIET-
kux.Ha3biBaTh Mepsl,
CHIDKAIOIINE BEPO-SITHOCTh
3apakeHUs OOJE3HIMH,
nepeaBaeMbIMH depes
BO31yX.PackprIBaTh crioco6
MCIOJIb30BaHus (rooporpapuu
JUISL AMarHOCTUKH MaTOT€HHBIX
n3MeHeHu# B NETKkuX.OO0BIACHATH
Ba)KHOCTh TMTHEHbBI TOME-1LIEHUI
U JIBIXaTeIbHOW TMMHACTUKH JIJISI
310pOBbs desoBeka.lIpoBoguTs

Hudposas
nabopaTopHs 1Mo

¢$bu3noI0-TUH (JATIUK
YaCTOTHI JIbI-XaHUS1)
Hudposas
nabopaTopHsi 1Mo
9KOJIOTHH (JaTYUK
OKHU-CH yIJIepoa)
nmabopaTopusl 1Mo
¢buznono-ruu (IaTInuK
Y4acTOTHI Jbl-

XaHMs)




OTBIT, (PUKCUPOBATH pe-
3yJITaTHI U JIeJIaTh BBIBO/I 110 pe-
3ynpTaTtam ombita. ColmronaTh
npaBuja paboThl B KaOW-HETE,
oOparmieHus ¢ 1a6opaToOpHBIM
000pyTI0BaHUEM

11 | OOmeH BemiecTs. [Inranue. [Inmesape-Hue. N3yuuts 3HaUeHUE Onpenenars NoHATHE DNEeKTPOHHBIE
IIntanue. [InmeBapuTenbHas cucTemMa. | U CTpPOECHUE «muieBape-Hue». ONuceIBaTh C | TAOJIMLBI U IJIAKATHI.
[InmeBapenue Meroas! n3y4ye-Hus KUBBIX pa3IMYHBIX OPraHOB IIOMOILBIO WILTIO-CTpALlUi B [Mudposas

OpPraHU3MOB: Ha0JIIOJICHHUE, nuuieBape-Husl. y4eOHUKE CTPOCHUE MH- nabopaTopusi 1o
u3Mepe-HHe, IKCIIEPUMEHT. LIEBapUTEIbHON CUCTEMBI. skosioruu (natuuk pH)
IIpakTuyeckas padora 7. HaspiBaTh GyHKINHN pa3IMUHBIX
«OrnpeneneHne MecTo- opra-HOB
II0JIO>KEHHUS CIIFOHHBIX nuuieBapenus.HaszpiBaTh MecTa
Kees» BI1aJICHUS MUILEBA-PUTEIBHBIX
JKEJIE3 B NULLEBAPUTEIb-HbIN
TPaKT.BBINOIHATH ONBIT,
CPaBHMBATh pe-3yJIbTATHI
HaOJII0JIEHUS C OITMCAHUEM B
yueOHHKe
12 | IumeBapenue B [Turanue. [IumeBape-Hue. PackpeiBath PackpsiBath QpyHKITUN Hudposas

POTOBOM IOJIOCTH.
Jdp 8
«Pacmennenue
BEIIECTB B POTOBOM
MOJOCTH

[TumeBapuTenbHas cucrema.
Metop!l u3yde-Hus JKUBBIX
OpPraHU3MOB: Ha0JIIOICHHE,
u3Mepe-HHe, IKCIIEPUMEHT.
JIaGoparopHas pabota 12.
N3yuenune KkucioTHO-
IeJI0YHOro Oananca
MUIIEBBIX MPOTYKTOB

13. «/lelicTBue epMeHTOB
CIIIOHBI Ha KpaxMai»,

14. «/lelicTBue epMeHTOB
KEITYJJOYHOTO COKa Ha OeNKn

(YHKLINU CITIOHBI U
KETyZI0YHO-TO COKa
U1 TIpoliecca
MUIIEBAPECHUS

ciroHBL. ONU-ChIBaTh CTPOCHHE
KETyI04YHOU cTeH-Ku. Ha3piBaTh
aKTUBHBIC BEILIECTBA,
JICUCTBYIOIIME HA TUIEBOM
KOMOK B JKEITyJKE, U UX
byHkuun. BeIMmoaHATh
1a00paTOpHbIE OMBITHI,
HaOJII0aTh TPOUCXOISIINE
SIBJICHUS U JIeJIaTh BBIBOJI 11O
pe3ynbTaTam Ha-

omonennit. CobmoaTh mpaBuia
paboThl B Kabu-

HeTe, 0OpaIIeHus ¢
71a00PaTOPHBIM 000y IOBAaHUEM

nabopaTopusl 1Mo
9KOJIOTHHU (AaTYUK

pH))




13

OOMeH BEIECTB U
SHEPIuHU .
Buramunnl

PanmonanbHoe nuTanue.
Hopwmsbl 1 pexxum nuta-Husl.
Metoabl U3y4eHus: KUBBIX
OpraHu3MOB: HaOIIOJCHHE,
n3mepenue. [Ipaktuaeckas
pabora 8. «Onpeaenenue

Y cTaHOBUTD
3aBHCH-MOCTD
MEXy TUIIOM
IEeITEIbHOCTH YeJIo-
BEKa U HOpMaMHu
MU-TaHUs, Yepe3

Onpenenarb NOHATUS
«OCHOBHOI 00OMEH, «OOLIHI
oOmen».CpaBHUBATh OPraHU3M
B3POCJIOTO ¥ peOEHKa 110
IIOKa3aTeJIsIM OCHOBHOIO
06MeHa.O0BSICHATD

[udposas
nmabopaTopusl 1o

¢buznono-ruu (1aT4nK
YaCcTOTHI JIbI-XaHUS,
Y4CcC,

apTepUaIbHO-TO

TPEHUPOBAHHOCTH OCHOB-HbIE 3aBUCUMOCTb MEXAY TU-TIOM JIaBJICHUS )
OpraHusma 1o MIOHATHSL: JIESITCIIBHOCTH YEJI0BEKA U HOP-
(byHKIMOHATBLHON TpoOe» «OCHOBHOI 00OMEH», MaMu nuranus. [IpoBoauts
«oOuHii 0OMeH». OLICHUBAHKE TPEHUPO-BAHHOCTH
OpraHu3Ma C IOMOIIBIO
(yHKIIMOHAJIBLHOW MTPOOKI,
(bUKCUPO-BATh PE3YNILTATHI U
JlenaTh BbIBOJI, CPAaBHUBAS
DKCIIEPUMEHTAJIbHBIE JAHHBIE C
JTaJIOHHBIMU
14 | Ponb xoxu B Ponb xoxu B TepMOpeEry- PackpsiBats posib KnaccudumupoBars npuarHbI [Mudposas

TEPMO-pETyIInuu

TSUUK. 3aKaauBaHHe.
Oxka3zanue nepBoil mo-MOIu
IIPU TETJIOBOM M COJTHEUHOM
yaapax

JL.P 15. «Onpenenenue
KOKHO-COCYAMCTOMN peakiuu
(MeTon nepmorpaduzma)»

KO-)KU B
TEPMOPETYJIS-IIUH.
OnuceiBaTh
MIpUEMBI IEPBOM 10~
MOIIIU TIPH
TEIIOBOM H
COJTHEYHOM yJape.

3a00-1eBaHuM Kok, Ha3piBaTh
MPU3HAKH 05K0Ta, 0OMOPO-
JKeHUs KOkU. ONUCHIBATh MEPHI,
MIPUMEHSIEMbIE TTPU 0XKOTaAX,
oOMopoxkeHnssx.OnuchIBaTh
CHMITOMBI CTPUTYLIETO JIMIIAS,
yecoTku.HaszpiBaTh Mephl
MPOPUITAKTUKHI HH-(PEKIIMOHHBIX
KOXXHBIX

3aboneBanuit. Onpenensarsb
MOHATHE «TEPMOPETYIISI-IIUS.
OnuceiBaTh CBOMCTBA KOXKU,
MO3BOJISIIONINE €U BEIIOJIHATH
dyHK-

[UIO OpraHa TEPMOPETYIISINH.
PackpbiBaTh 3HaUeHUE
3aKaJIMBaHUs 11 OpraHu3ma
.OnuceIBaTh BUABI
3aKAJIMBAIOIIMX MTPOLETYP.
Ha3piBaTh npu3Haku TEMJIOBOTO

nmabopaTopusl 1Mo
(U3HOIO-THH JaTUYUK
TeMIIepaTyphl U
BJIQXKHOCTH)




yJa-pa, COJIHEUHOTO
ynapa.OnucbiBaTh TPUEMBI
NEPBOil MOMOIIM NIPU TETTIOBOM
yzaape, COJIHEYHOM
yaape.AHaIU3UpOBATh U
000011aTh HHGOP-MALIHIO O
HApYIICHUSIX TEPMOPETYJIS-1I1H,
MOBPEXKACHUSIX KOXKH U IpUEMax
OKa3aHus NIEPBOM IIOMOLIY B
XO/JI€ 3aBepILEHUs pabOThI HAJl
npoektoM «Kypcbl mepBoi
TIOMOII JIJIS IMKOJIbHUKOBY

15

ABTOHOMHBII
OT/IeJ1 HEPBHOM
CHCTEMBI.
Heitporymopanbna
Sl peryJIsus.
CoMaTH4ecKui 1
BETreTaTUBHBIN
OT/I€JIbl HEPBHOM
CHCTEMBI

HeliporymopansHas pe-
TYyJISILUS IPOLECCOB
KHU3HEIESITEIbHOCTU Op-
raHu3Mma.

JlaboparopHas pabdora 16.
«O11eHKa BereTaTuBHOU
PEaKTUBHOCTH aBTOHOMHOM
HEPBHOM CHUCTEMBI

N3yunts cTpoeHmne
U 3HaYCHUE
ABTOHOM-HOU

HepBHOﬁ CHUCTC-MBI.

HaseiBate 0cobeHHOCTH paboTHI
aB-TOHOMHOTI'O OT/IeJla HEPBHOM
cucre-mbl. Paznnyuars ¢
MOMOIIBIO WILTIOCTPALINU B
y4eOHHMKE CUMITATUYECKHUM U
napa-CUMIaTHYeCKHi
MOAOT/IEIBI AaBTO-HOMHOTO
OT/IeJ1a HEPBHOM CUCTEMBI 110
0COOEHHOCTSIM
crpoenus.Paznuyats
MapacUMIaTUYECKUN U
CHUMITATUYECKUI TOJIOTAEIBI 1O
0CO-OCHHOCTSIM BJIUSTHUS Ha
BHyTpeHHUE opranbl. O0BSCHATh
Ha IpUMepe peakiuy Ha CTpece
COTJIaCOBAaHHOCTH PabOThI XKeNe3
BHYTPEHHEH CEeKpEIUU U OT]Ie-
JIOB HEPBHOM CHCTEMBI,
paznuuue

MEXy HEpBHON U TYMOPAJIBHON
pe-Tymsuei mo ooduemy
XapakTepy BO3JAEHUCTBUS HA
OpraHu3M. BBINOMHATH ONBIT,
Ha0II0aTh TIPOUC-XOIAIINE
MPOLIECCHI U CPABHUBATH

[udposas
nmabopaTopusl 1Mo

(U3HOIO-THH JaTUYUK
apTepUANBbHO-TO
naBieHus (myibca)




IIOJIy4YEHHBIE PE3YIIbTAThI ONbITA
C 0KMJIaeMbIMH (OITMCAaHHBIMU B
TEKCTE YUYECOHHKA)

Beenenue — 2u.
P.1. Opranuszm — 19 u.

TemaTu4yeckoe IIAaHMPOBaHue B 9 Kiacce

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

P.5. buocdepa — 7 u.
O6o6mienne — 1 4.

pa3BUTHE
OpraHU3MOB.
PacTturennHbIN
OpraHu3M
XKuBoTHbIN Opra-
HM3M U €ro
0COOEH-HOCTH.

TEHUH: aBTOTPOPHOCTH,
HECIOCOOHOCTh K aKTHB-
HOMY IE€pEIBUKEHHUIO,
pa3MenIeHne OCHOBHBIX
JacTeld — KOpHS U mo-0era
— B JIBYX Pa3HBIX Cpefax.
Oco6eHHOCTH PaCTUTEIBHON
KIIETKH: TIPHHAJICKHOCTD K
9y-KapuoTaM, Hallu4yue Kie-
TOYHOH CTCHKH, TJIACTH] K
KPYITHBIX BaKyOJICH.
CrniocoObl pa3MHOXKEHHUS
pacTeHu: MOJI0BOE U
6ecrionoe. OcobeHHO-CTH
MIOJIOBOTO pa3MHO-

»eHus. Tumel 6ecrosoro pas-
MHOKEHUS: BETETaTUB-HOE,
CTIOpaMH, JIENICHU-EM KIIETKH
HaBoe OcoOeHHOCTH
KUBOTHBIX OPraHU3MOB!

000011aTh
CYIIIECTBCHHBIC
MpU-3HAKU
pacTeHuil u
pacTUTENBHON
KJICTKH.

Beigenuts u 0006-
IIHUTH
CYILIECTBEHHbIE
MIPU3HAKU CTPOCHUS
U IIPOLIECCOB
JKU3HEe-
SITEIIbHOCTH
JKHBOTHBIX

CYILIECTBEH-HbIE TPU3HAKU
pacTeHU U pacTH-TEIBHON
KJIETKH. XapaKTepHu30BaTh
OCOOEHHOCTH TIPO-1I€CCOB
JKU3HEJEATEIIBHOCTH pacTe-HUM:
MIATaHUs, bIXaHusl, POTOCHHTE-
3a, pa3MHOXeHua.CpaBHUBATh
3HaYEeHHE MOJIOBOTO U OECI0I0ro
Croco00B Pa3MHOKEHUS
pacTeHUi, AenaTh BBIBOJbI HA
ocHOBe cpaBHEHUA.OOBSICHATD
pOJIb Pa3IMYHBIX pacTe-HUU B
JKU3HU YEJIOBEKA.

[IpuBOAUTE IPUIMEPHI
MCII0JIb30Ba-HUS Y€JI0BEKOM
pa3HbIX CIOCOO0B Pa3MHOKEHUS
pacTeHUN B XO351CTBE U B
npupoje Beigensts u 0600math
CYILLECTBEH-HbIE IPU3HAKU
CTPOEHHUSI U MPOIIEC-COB

Ne | Tema Conepxanue Lenesas yctanoBka | Konuu | OcHOBHbIE BUJIBI AesTenbHOCTH | Mcnonb3oBaHue

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

| 4acOB | pPOYHOM 3aHSITUU

1 Pazmuoxenue u ['maBHBIE CBOMICTBA pac- Yrinyouts u 2 Beigensate 1 000011aTh [{udpoBoii MUKPOCKOIT

Y FOTOBBIC MH-
Kponpernapa-Thl,
nabopa-TopHOe 000-
pyZOBaHUE IS PUTO-
TOBJICHUS] BPEMEHHBIX
MHKPOIIPENapaToB
Braxxabpie npenapatsl
JKMBOTHBIX Pa3JIMYHBIX
THUIIOB




NPpUHAI-JIC)KHOCTD K
JyKapuoTam,
reTepoTPOPHOCTD,
CIIOCOOHOCTH K aKTUBHO-MY
IepeIBUKEHNI0, 3a-00Ta O
MOTOMCTBE, I10-CTPOHKa
KWK (THE3T, HOD).
Jlenenue KUBOT-HBIX IO
criocob6am JoObI-BaHHS
MMUIIA: PACTUTCIIb-HOAIHBIC,
XHIIHBIC, N1a-pa3UTHYECKHUE,
nnagaJbIIUKH, BCCAOAHBIC

KU3HEACATCIBbHOCTU

*UBOTHBIX. Habromath u
OIINChIBATH ITIOBCACHUC
’KUBOTHBIX.Ha3piBaTh
KOHKPETHBIE IIPUMEPBI
Pa3IUYHBIX JUKHUX KHBOTHBIX H
Hau-0oJiee pacrpoCcTpaHEHHBIX
JOMaIl-HUuX

KUBOTHBIX. OOBSACHATH POJTH
Pa3JIMYHBIX )KUBOT-HBIX B )KU3HU
YesioBeKa. XapaKTepr30BaTh
CHOCOOBI TUTAHUS, PACCEICHHUS,
HepeKUBAHUS HEOIaro-
IIPUATHBIX YCIIOBUU U
MOCTPOUKH JKU-JTUII] JKHBOTHBIMU

DKOJIOTHYECKUE
(akTopbI U UX
JIeViCTBUE Ha

Cpeibl )KH3HH OPraHu3-MOB
Ha 3emiie: BoaHad,
[TOYBEHHAs, OpPraHU3-MCHHAS.

Jatp
XapaKTEPUCTUKY
OCHOBHBIM CpeJlaM

Boiaenars 1 Xxapakrepus3oBarth
CyIlle-CTBEHHBIE IIPU3HAKHU CPEJl
’ku3HU Ha 3emie. Ha3biBath

Hudposas
nabopaTopHsi 1Mo

3KOJIOTHH (I[aT‘II/IK

OpTaHu3M. Y cioBHst )KU3HU OPTaHU3MOB | KH3HH XapaKTepHbIC TPU3HAKU MYT-HOCTH, BJIaX-
B Pa3HBIX Cpefax. OpraHu3MoB — obuTaTeneil 3Tux | HoctH, pH, yr-
Dxonoruueckue GaKkTophbl: cpen )KU3HU. XapaKTepPU30BaTh JIEKUCJIOTO Ta-3a U
abuotuye-ckue, 4epThI MPUCTIOCO0-ICHHOCTH KHCJIOPO/a)
OMOTHUYECKHE U OpPraHU3MOB K cpeJie uxX
aHTPOITOTE€HHbIE HA3EMHO- oOutanus. PacriozHaBath 1
BO3yIIIHA, XapaKTepru30BaTh
HKOJIOTHUECKUE (PAKTOPBI Cpe/Ibl
Bnusiaue O06001enue panee u3y- BrIsiBUTH OCHOBHBIE Brienars u xapakTeprus3oBaTh Hudposas
MPUPOTHBIX 4yeHHOro Matepuaina. Ot- 9KOJIOTHYECKUE MPU-YUHBI IKOJIOTHYECKUX nabopaTopus 1o
¢dakTopoB Ha HOILIEHUE YeJIOBEeKa K npo0Gemsl Ouocde- npobisieM B 6uocdepe. 9KOJIOTHH (AaTYUK
OpraHu3M NPUPOJIE B UCTOPHUHU Ye- psl. [IpoBect [Tporuo3upoBaTh MO-CIEJACTBUS | BIaX-HOCTH, yIJie-
YeJioBeKa. noseuecTBa. [Ipobiaemsl OLIEHKY KayecTBa WCTOIICHUS TIPUPOTHBIX KHCJIOTO Ta3a

ounocgepsl: UCTOILICHHE
NIPUPOAHBIX PECYPCOB,
3arpsi3HEHUE, COKpalie-H1e
OMOJIOTHYECKOTO
pasHooOpasus. Perie-Hue
AKOJIOTUYECKUX TTPOOIeM

OKpY’Karo-11en
CpelBl.

PECYPCOB U COKpAIECHUS
OmoJIoTHYe-CKOTO
pa3znoo6paszus.O6cyxaaTh Ha
KOHKPETHBIX IIpUMeE-pax
HKOJIOTHUYECKHE TTPOOIIEMBI CBOE-
r'0 peruoHa u 6mocdepsl B

1 KHUCIIOPOJIa)




O6uocdepsl: panoHaIbHOE
UCIOJIb-30BaHUE PECYPCOB,
oXpaHa IpHUpobl, Bce-o011ee
HKOJIOTMYECKOE 00pa3oBaHue
HaceJe-Husl.

JlaGopaTopHas pabora
«O11eHKa KauecTBa
OKpY>KaroIen cpebh»

11eJ10M. ApTryMEHTHPOBATh
HEO0OXOIUMOCTD 3aLUTHI
OKpYKarolleu Cpebl,
COOJIIOICHH S TIPABUIT
OTHOUIEHUS K KUBOW U HEKUBOU
npupoae. BhISBIATH U OLIEHUBATh
CTEIEHb 3a-TPSA3HEHUS
noMenieHni. ODUKCupoBaTh
pe3yNbTaThl HA0I01e-HUH 1
nenath BeIBOIBL. CoOMIOAaTh
npaBujia paboThl B KaOW-HETE,
oOpaltieHus ¢ J1abopaTOpHBIM
00opyaoBaHEM

Beenenune — 1u.
P.1. [Toaxonp! K U3y4yeHUI0 OMOJIOTHUN — 2 Y.
P.2. Ctpoenue u ¢pyHKIMM KiieTkn. PasmMHoxeHue u pa3sutue — 16 u.

P.3. OcHoBHBIE 3aKOHOMCPHOCTH HACJICACTBCHHOCTHU — 10 4.

TemaTnueckoe nianuposanue B 10 kiacce

P.4. OcHoBHBIE 3aKOHOMEPHOCTH U3MEHUUBOCTH - 4 4
O0006menue — 1 u.

OpHasdA KUCJI0Ta

HYKJICOIIPOTC-U 0B, OUYUCTKA
JIHK

No | Tema Conepxanue enesas yctanoBka | Komuu | OcHOBHBIE BUJIBI AesiTeNibHOCTH | Mcmonb3oBaHue
n/ ypoKa €CTBO | O0ydJaromuxcs Ha ypoKe/BHEY- 000pOJI0BaHUS
n 4acOB | pOYHOM 3aHSATUU
1 | benku. Ctpoenne | JI. p. 1. Ponb hepmenToB B BoisicHuTh ycnoBus | 2 OmnpenensroT akTUBHOCTB Ie- JlaT4MK Ol -TUYECKON
OenKOBbIX MOJIEKYl | kieTke JlabopaTopHas AK-THUBHOCTH POKCH/1a3bl CIIOHBI, U3ME-PAIOT | IUIOTHOCTHU
pabora 2 «M3yuenue (bepMeHTOB ONTHYE-CKYIO INIOTHOCTh
(bepMeHTaTUB-HON aKTHUBHO- pacTBOpOM
CTH CIIIOHBI»
2 | HyknenHoBbIe JlabopaTtopHas pabora 3. [Tomyuuts mpenapar | 1 [IpuroroBnenue romorenara o6- | Jlaruuk pH
KHCJIOTBHI. «Bblaenenne u ouncTKa ounmiennon JJHK pasia, o0pa-60TKa erep-
Anenosunrpudocd | JJHK u3 knerok pac-teHui» TE€HTAMH, OCa-)KJICHUE




CrtpoeHue KIeTok

JL. p. 4. CTpoeHue KIJIETOK

HaoOmronarh

IIpurorosnenue Mukpomnpena-

Muxkpockor, Habop

JYKAPHUOT. AYKApUOT: paCTCHUH, IIa3MOJIN3 B pata, o0pa-00TKa peakTU-BaMH, | JJIs PErapupo-BaHUs
Hurormiasma. XKHUBOTHBIX, TprOOB. JL. p. 3. JIeTIa3MOJIn3 B paboTa ¢ MUKPOCKOTIOM JlaT4uK BIaKHOCTH
IIna3maTnueckas JBr>xeHne HUTOIIa3Mbl KJIETKE ["oToBsT pemna-parel, U3MEps- BO3/yXa
MemOpaHa. JIaGoparopnas pabora 5 Jlokasats 3a- 10T 00BEKTHI, pabOTaIoT C

«[Inazmonu3 u Jermia3smMoliu3 | BACUMOCTh Typropa JIaTYMKOM, 00-pabaThIBAIOT

B PACTUTEIHLHOM KIIETKE OT UHTCHCHUBHO-CTHU pe3ynbTaThl OIBITA

JlaGopaTopHas pabota 6 OCMOTH-YECKUX ColOuparoT yCTaHOBKY ISt

«BnusiHue oc-moca Ha Typ- MPO-11€CCOB OTbITa, pabOTa-FOT C JATYUKOM,

TOPHOE COCTOSI-HUE KJIETOK» | BBIACHUTH poJib 00pabaThIBaIOT pe3yIbTaThl

JlaGopaTopHas paborta 7 KYTUKY-JIbl U OITbITa

«Cpasuenne nuddy3non- MPOOKH B 3aLIUTE OT

HOM CIIOCOOHO-CTH HCTIapEeHUs BOJIbI C

KJIETOYHOW MEMOpPaHbI 1 M0-BEPXHOCTHU

KJIE€TOYHOH 000JI0UKH» KOpHeH U KiryOHen
doTtocuHTE3 VYpoxk No 2 «I"a-30BbIe Jlo3a3aTh BBI- HaOmromaroT ge-MOHCTaMOH- Jlatunku kucnoposa,

3¢ dek-Thl poToCHHTE-3a%
JlaGopaTopHas pabora 8.
«Onpenenenue
MHTEHCUBHOCTH IIpoliecca
(uK-canuu yriieKuc-aoro
rasa KJeT-KaMy BOJIOpOC-JIN
XJIOPEIIITBI

JIEIICHUE KUC-
J0poJa u
IIOTJIOIICHUE
YTJIIEKUCIITOro ra3a
pu POTOCUHTE3E.
BrrsiButs npouecc
¢ukcanuu yr-
JIEKHCJIOTO ras3a
BOJHBIM PaCTEHUEM
1o casury pH

HBIH OIIBIT, 3a-PUCOBBIBAOT
CXEMY YCTaHOB-KH, GUKCUPYIOT
XOJl ¥l PE3yJIbTa-ThI OIIBITA.
CoOuparoT ycTaHOBKY JUIs
OIIBITA, U3MEPS-FOT MOKA3aTEeIN
cpefbl, PUKCH-PYIOT U aHAU-
3UPYIOT Pe-3yJIbTATHI

pH

DHepreTude-cKui
0OMEH B KIIETKE

JlabopaTtopHas pabora 9.
«Bplenenue yriekucioro
ra3a U TCIIJIOTHI
JPOXOKEBBIMH KJIIETKAMH MIPU
OpOXKEHUN

Jloxasars yr-
JIEKHUCIIOTO ra3a u
TCILJIO-THI ITPU
CIIMP-TOBOM Opo-
KEHNU

CobuparoT ycTaHOBKY, pa-
00TaroT ¢ 1aT-yuKamMu, oopa-
0aThIBAIOT pe-3yNbTAThI OIBITA

Jatunk Tem-
nepatypsl, pH

Crpoenue u
byHKIIIT
KJIETOYHOTO SJIpa.
Muro3. Melio3s

JIaGoparopnas padota 10.
«[ToBeneHme XxpoMocoM mpu
MHUTOTHYECKOM JICJICHUH B
KJIETKaX pacTe-HUu»
JIaGoparopnas pabota 11.
«IToBeneHne XxpoMocoM Npu

Onucatp u3-
MEHEHHUS
XPOMOCOM-HOTO
amnmapara mpyu MH-
TO3€ U MeHo3¢e

[TpuroraBnuBarOT BpeMEHHbIE
MUKpOIIpenapartsl, U3y4aroT UX
101 MUKPOKCO-

oM, 00pabaThIBaIOT pe-
3yJIBTaThl HAOJIOICHUH

Muxkpockor, Habop
MH-KpOIpenaparos,
Ha0op [UIs Ipenapupo-
BaHUA




MEWOTUYECKOM JIEJIEHUU B
KJIETKAaX PACTCHUIN

3aKOHOMEPHOCTH
HaCJICICTBEHHOCTH.
IlepBblit 1 BTOpOH
3aKOHEI MeHaens

JlaboparopHast pabora 12
«BHenrHee crpoeHue 1o-
JUTEHHBIX XPOMOCOM KOMa-
POB-3BOHIIOB)»
JlaboparopHas pabora 13
«OmnpeneneHne reHoTHITa
IIJIOIOBOM MYILIKH
Tpo30¢ Bl IO PEHOTHITY»

Hayuutscs
pacro3Ha-BaThb
¢benoru-

MIUYECKUe MPU3HAKU
Ha HAaTypaJbHBIX
npenaparax u
OIIpesie-JIATh BO3-
MO’KHBIE T€-HOTHIIbI
opra-Hu3Ma I0 ero
dbenorumny

[TpuroraBnrBa-10T BpEMEHHBIE
MUKPOIpENapaThl, H3y4arT UX
10T MUKPOCKOIIOM, 00paba-
TBIBAIOT Pe-3yJIbTAaThI Ha-

oo IeHu i

M3yuaroT moa MUKpOCKOTIOM
MOCTOSTHHBIE MUKPOIpEnapaThl,
paboTarT C H300paAKEHUS-MU,
00pabaThIBatOT pe3ybTaThl
HaOJIFOIEHUN

Muxkpockor, Habop
IS TIpETIapUPOBAHUS

BBenenue — 1u.
P.1. [IpuknaxHbie HANIPaBICHUS WU3YYCHUS HACICICTBEHHOCTH U U3MEHYMBOCTH— 6 d.
P.2. Dxonornyeckue 3akoHoMepHOCTH— 11 4.
P.3. Muxkpo- 1 Makpo3BOIIOIUS— / 4.

P.4. [IpoucxoxxaeHne U UCTOPUIECKOE pa3BUTHE KU3HU Ha 3eMiie. AHTPOIIOTEHE3.

O0600mieHue — 1 4.

TemaTuyeckoe mianuposanue B 11

KJIacce

Mecro genoBeka B Ouochepe- 8 u

(akTopoB Ha
OpraHu3M

YEeCKHUX (PaKTO-pPOB»

XaHU3M Mpa-BUIIa
Annena

0aThIBAIOT PE3YJIbTATHI OIIbITA

No | Tema Conepxanue enesas yctanoBka | Komuu | OcHOBHBIE BUJIBI AesTeNbHOCTH | Mcmonbp3oBaHue
n/ ypoKa €CTBO | OOydJaromuxcs Ha ypoKe/BHEY- 000pOJI0BaHUS
1! 4acoB | pOYHOM 3aHATUU
1 [Momynsuus — JlabopaTtopHas padora 1 OMBITHBIM ITy-TEM 2 PaGota c 6mankamu, BbI- biank yyera ckopoctu
HaZopraHn3MeHHas | «OIpeneneHue HOpMbl peak- | BBISIBUTb HOPMY IIOJIHEHUE JIEHICTBUI Ha Bpe-Ms, | POU3BOJIb-HOM peak-
KHUBas CUCTEMA. LMY TIpU3HAKa Ha IpUMepe peaxkuuu npu3Ha-Ka pacueTsl Ha KaJbKyJIATOpe LU, CEKYHJIOMEP
dopma CKOPOCTH ITPOU3BOJIBHBIX Paccuurare yactoTy
CYLIECTBOBAHUS TBUKEHUI BCTE€YaEMOCTH ajl-
BHJA JIaGoparopHas paboTa 2 JIeJIel ¥ TEHOTUIIOB
«Pacuet yacTo-Thl BcTpedae- | MOMYJNSIUU
MOCTH aJlIeled ¥ TEHOTUIIOB
B MOMYJISILIUM
2 JencrtBue Ypok No 3 «OnpeneneHue BrusiButh u- 1 CoOuparoT ycTaHOBKY, pa- JlaT4MKU KUCIIOPOJa,
9KOJIOTMYECKUX CHJIBI BO3/IEH-CTBUS IKOJIOTU- | 3UYECKHUX Me- 00TaloT C 1aT-uuKamu, oOpa- pH, Xpo-pua-moHos,

OCBEIIEHHOCTH, TEM-
neparypsl,




JIaGoparophas pabota 4
«Jloka3zarenb-cTBO pusznye-
CKOT'0 MeXa-HHU3Ma IpaBuiIa

BrisiButh (hu-
3UYECKUX Me-
XaHU3M Ipa-BUIa

HaOmromaroT A-MOHCTAIIMOH-HEBII
OIIBIT, 3-PUCOBBIBAIOT CXEMY
YCTaHOB-KH, GUKCUPYIOT X0/ U

OTHOCHUTEJILHOU BIIaXK-
HOCTH

Annena» beprmana pe3yibTa-Thl OIbITA

JlaboparopHas pabota 5

«JlokazarenctBo uszuye-

CKOT'0 MEXaHU3Ma IpaBuiia

beprmanay»
Arposkocucremsl | JlaboparopHnas pabota 6 Onpenenutsb CoOuparoT ycTaHOBKY, pa- JlaTuuk HUTpaT-HOHOB

«OneHKa coiepKaHusl HUT- | COZlepiKaHue 00TaroT ¢ 1a-unKamu, oopa-

paToB B paCT-HUAXY HUTPATOB B 0aTbIBaIOT P-3YJIbTAThI OIIbITA

IPOAYKTaX MUTAHUS

buocdepa — Ypok No 5 «IlapaukoBbIit Jlokasartsb CBsI3b Habmroaror qe-MOHCTallMOH- JaTuuku kuciopoza,
rino0anbHas 3¢ dexT u riodanbHoe HapHU-KOBOT'O HBI{ OIIBIT, 32-PUCOBBIBAIOT pH Jlatunk tem-
HKOJIOTHYECKast MOTEIUICHUEY addexra ¢ CXEMY YCTaHOB-KH, GUKCUPYIOT | TIepaTypbl
cucreMa r7100a1bHBIM XOJl U pe3yJIbTa-Thl ONbITA.

TOTCIIIICHUEM
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