[Tpunoxenue |

K (heaepanbHOi

OCHOBHOM 00pa3zoBaTeibHON
IIporpamMmMe OCHOBHOTO
ob1ero odpazopaHus

[puxa3s Ne /4 ot 01.09.2023r

PACCMOTPEHO

Ha 3aceannu MO
Wen Berpurosa M.H.
[Ipotokon Ne 1 ot 01.09.2023 r.

TOUYKA \! POCTA

PabGouas nporpamMma Kypca BHEYpOYHOM A€ATENFHOCTH
«TaiHBI JKHUBOT'O
s 5-9 ximaccos
C MCII0JIb30BaHUeM 00opynoBanus HeHTpa « Touka PocTay

Ha 2023-2024 yueOHbBIN TO1

¢. Haropnoe, 2023



Menas u 3agaun
* peanm3alysi OCHOBHBIX 00111e00pa30BaTeIbHBIX IPOTPAMM IO yIeOHBIM IPEeAMETaM €CTECTBEHHO -
HAy4YHOH HAINpPaBJIEHHOCTH, B TOM YHUCIIE B paMKaX BHEYPOUYHOH JEATEILHOCTH 00YJaIOIINXCS;
* pa3paboTKa U pean3aiis pa3HOYPOBHEBHIX JOMOIHUTEIBHBIX 00I1€00pa30BaTENbHBIX IPOrPaMM
€CTeCTBEHHO-HAYYHOW HAIPABICHHOCTH, a TAK)KE MHBIX IPOTPAMM, B TOM YHCJIE B KAHUKYIISIPHBIN
NEPUOJT;
* BOBJICUCHHE YJAIINXCS M NMEJarorTH4ecKuX pabOTHUKOB B MPOEKTHYIO JAEATEILHOCTB;
* OpraHu3anys BHEYIeOHOH e TeIFHOCTH B KAHUKYIISIPHBIHN MEPHOJI, pa3paboTKa U peann3anus
COOTBETCTBYIOLINX 00pa30BaTEeILHBIX MMPOrPaMM, B TOM YHCIIE ISl JIarepeid, OpraHn30BaHHBIX
00pa30BaTEeIILHBIMU OPTraHU3aUsIMU B KAHUKYIISIPHBIA MTEPHOT;
* MTOBBIIICHUE TPO(PECCHOHATBHOTO MAaCTEPCTBA MEAArOTHUECKUX PAOOTHUKOB IIEHTPA, PealTn3yIONIUX
OCHOBHBIE U JIOTIOJTHUTEIbHBIE 00111€00pa3oBaTebHbIe TporpamMbl. Co3nanue 1enTpa « Touka pocray
MpeAnoJiaraeT pa3BuTHe 00pa3oBaTeIbHON HHPACTPYKTYPHI 00111€00pa30oBaTEIHLHOM OpraHu3aIuu, B
TOM YHCJI€ OCHAIleHue 0011e00pa3oBaTeIbHON OpraHUu3aIHH:
* 000pyIOBaHHEM, CPEICTBAMH OOYYCHHS U BOCTIUTAHMS JUIS U3yUCHHUS (B TOM YHUCIIE
AKCIEPUMEHTAJILHOTO) MPEIMETOB, KYpPCOB, JUCIMILINH (MOAYJIeH) ECTECTBEHHO -HAyYHOU
HATPaBJICHHOCTH TIPU pealTM3alliil OCHOBHBIX 00IIe00pa30BaTEIbHBIX MPOTPAMM U IO TIOJTHUTEIBHBIX
0011e00pa30BaTENBHBIX MPOTPAMM, B TOM YHCIIE VIS PACIIHPEHHS CO-JIEPKAHUS yIEOHBIX MPEIMETOB
«Du3uKay, «XuMus», «brnoaorus»;
* 000pyIOBaHHEM, CPEICTBAMH O0YUCHHS W BOCIIUTAHUS ISl PEATA3AINH IIPOTPaMM JIOTIOTHUTEITLHOTO
00pa3zoBaHUs €CTECTBEHHO-HAYYHON HAIIPaBICHHOCTEH;
* KOMITBIOTEPHBIM U UHBIM 000PYI0BaHUEM.

Konuenus coBpemeHHOro 06pa3oBaHus MOPa3yMEBAET, YTO B yueOHOM 3KCIIEPUMEHTE BEIYIYIO
POJIb JOJDKEH 3aHATh CAMOCTOSATENIbHBIN UCCIEA0BATENBCKUN YUCHUYECKUM SKCTIepUMeHT. COBpEMEHHbBIE
SKCIEPUMEHTAJIbHBIE UCCIIEIOBaHMS M0 OMOJIOTHH YK€ TPYAHO MPEJICTaBUTh O€3 UCIIOIb30BaHUS HE
TOJIBKO @HAJIOTOBBIX, HO U IIU(POBBIX U3MEPUTENIBHBIX TPHOOpoB. B denepanbHOM rocynapcTBEHHOM
obpazoBartenbHOM crangapte (PI'OC) nponucano, 4To OJTHUM U3 YHUBEPCATbHBIX YUeOHBIX JEHCTBHMH,
MPUOOpPETAEMBIX YHAIIUMUCA JOJKHO CTaTh YMEHHUE «IIPOBEJICHUS OIBITOB, IPOCTHIX
AKCIEPUMEHTAJIbHBIX UCCIEA0BAHUMN, MPSIMBIX U KOCBEHHBIX U3MEPEHUN C HCITIOIH30BAHUEM aHAIOTOBBIX
1 IU(GPOBBIX U3MEPUTENBHBIX TPUOOPOBY». YUeOHBII 3KCIIEPUMEHT 110 OMOJIOTHH, TPOBOAUMBII Ha
TpaJAuLIMOHHOM 000pyIOBaHUH, Oe3 MpUMEHEHUs IU(PPOBBIX JIaOOPATOPHIl, HE MOXKET TO3BOJIUTH B
MIOJIHOM Mepe PelInTh BCE 3a/1a4l B COBPEMEHHOM IIKOJIE. DTO CBA3aHO C PAIOM MPUUUH:
* TPAIMLIMOHHOE MIKOJIFHOE 000PYA0OBaHNE U3-32 OTPAHUYCHHUS TEXHUYECKIX BO3MOKHOCTEH He
MO3BOJISIET TPOBOJUTH MHOTHE KOJIMUECTBEHHBIEC UCCIICIOBAHMUS;
* JUIMTETILHOCTD MPOBEJCHHS OMOJIOTMUECKUX UCCIIeI0BaHUI HEe BCEeTaa
* COTJIaCyeTCs C JUTUTENbHOCTHIO YUeOHBIX 3aHATUI;
* BO3MOYKHOCTb IIPOBEJICHHS] MHOTHX MCCIIEOBAHUN OTPAaHUYMBACTCS TPEOOBAHUSIMH TEX-HUKU
6e3omacHocTH u ap. [ludposas nabopaTtopus HOTHOCTHIO MEHSIET METOJIUKY M COJIEPIKAHUE
AKCMEPUMEHTATIBLHON NESTEIbHOCTH U PElIaeT BhIIenepedncieHHbIe Tpoonemsbl. [Iupokwuii criekTp
JATYUKOB MO3BOJISIFOT YYAITUMCS 3HAKOMUTHCS C MapaMeTpaMu OMOJIOTHYECKOTO SKCIIEpUMEHTA He
TOJIBKO Ha KaYeCTBEHHOM, HO U Ha KOJTUYeCTBEHHOM ypoBHE. [ludpoBas nabopatopusi mo3BosieT BECTH
JUIUTENIbHBIN SKCIIEPUMEHT JJa)Ke€ B OTCYTCTBUHU IKCIIEPUMEHTATOPA, & YACTOTA UX U3MEPEHUM
HEMO/IBJIACTHA YEJIOBEYECKOMY BOCTIpUATHIO. B mporiecce popMupoBaHus IKCIEPUMEHTATBHBIX YMEHHMA
yUEHUK 00ydaeTcs MpeICTaBIsITh HHPOPMAIIHIO 00 UCCIeI0BAHNH B YETHIPEX BUAAX:
* B BepOAJIbHOM: OTMUCKHIBATh SKCIIEPUMEHT, CO37aBaTh CIOBECHYIO MOJIEJh KCIIEpUMEHTA, (PUKCHPOBATH
BHUMAaHUE Ha U3MEPAEMbIX BEJIMUYUHAX, TEPMUHOJIOTUH;
* B TAOJIMYHOM: 3aTOJTHATH TAOIHIIBI IAHHBIX, JISKAITUX B OCHOBE MOCTPOCHHUSI TPaQUKOB (IIPH STOM Y



yUYaIIuXCsl BOSHUKACT NMEPBUYHOE MPECTABICHUE O MacIITadax BETUYHH);
* B rpai9ecKOM: CTPOUTH IPaHKHU MO TAOJUYHBIM JaHHBIM, 9YTO JaéT BO3MOYKHOCTh MEPe-X0Ja K
BBIJIBIDKCHUIO THUTIOTE3 O XapaKTepe 3aBUCUMOCTH MEXIY BEIMUYNHAMU (TIPU 3TOM YIUTETh MOKA3bIBACT
MIPEUMYIIIECTBO B BU3YAIU3AI[UHU 3aBUCUMOCTEH MEXK Ty BETMIMHA-MH, HATJISTHOCTH 1 MHOTOMEPHOCTH); B
BHJIC MAaTEMATHYECKUX YPAaBHCHUN: JaBaTh MATEMaTUIECKOE OTMCAHNE B3aUMOCBSI3H BEITUYHH,
MareMaThuieckoe 00o0IIeHue.
* (hopMupoBaHUE MCCIEAOBATEIHCKUX YMEHUI YUAITUXCS, KOTOPBIC BEIPAYKAIOTCS B CIICTYIOTIIHX
JICUCTBUSIX:

1. onpenenenue npodsieMsl;
. IOCTAHOBKA UCCIIEOBATEIHCKOM 33141
. TJITAHUPOBAHKE PEIICHUS 3a]a4H;
. IOCTPOEHUE MOJIEIIEN;
. BEIJIBIDKCHUE THITOTE3;
. OKCIIEPUMEHTAJIbHAS TIPOBEPKA TUTIOTE3;
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. @HAJIM3 JIaHHBIX YKCIIEPUMEHTOB WJIM HAOIIOACHMUI;

8. hopmynupoBaHue BBHIBOIOB.

B ocHOBY 00pa3oBarenbHO TPOrpaMMBbl 3JI0KEHO MPUMEHEHHE IIU(PPOBHIX JTA00PaTOPHIA.
Temaruka npeioKeHHbIX IKCIIEPUMEHTOB, KOJIMYECTBEHHBIX ONBITOB, COOTBETCTBYET CTPYKTYpE
MIpUMEpPHOI1 00pazoBaTeIbHON MPOTPaMMBI 10 OHOJI0THH, coaepkanuio denepaibHOro
rocyaapcTBeHHOTO oOpasoBatenbHoro crangapta (PI'OC) ocHoBHOTO 0011IETO 0Opa30BaHMS.

Ha 6a3e nentpa «Touka poctay obecrieunBaeTcs peaausamus 00pa3oBaTelbHBIX IPOTPaMM
€CTECTBEHHO-HAYYHON U TEXHOJIOTUYECKOM HaIPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSAMHU 3aKOHOAATENLCTBA B chepe 00pa3oBaHus U ¢ yu€ToMm pexomeHaanuii denepanbHOTO
onepaTtopa yueOHoro npeamera «buonorus». OOpa3oBaTenbHas IporpaMmma Mo3BoJsieT HHTErPUPOBATh
pealin3yemsble 3/1eCh MOAXO0/Ibl, CTPYKTYPY U COAEp KaHME MPHU OpraHu3anuu odydeHus: 6uomaoruu B 5—11
KJ1accaX, BBICTPOCH-HOM Ha 0a3e J11000ro U3 AOCTYMHBIX y4eOHO-METOIUYECKHX KOMIUIEKCOB
(YMK).Hcnonws3oBanue 000pynoBanus neHTpa « Touka poctay npu peanusanuu ganaoi OIl mo3Bosser
CO37aTh YCIOBUS:

* JUISL paCIIMPEHUS COJEPIKAHUS MIKOJIBHOTO OHMOJIOTHYECKOT0 00pa30BaHus;
* JUIsI TIOBBIIICHUS TO3HABATEJIBHOM aKTUBHOCTH 00YYarOIIMXCSl B €CTECTBEHHO-HAYYHOU 0051acTH;
* JUISL pa3BUTHSI TMYHOCTH pebeHKa B mpoiiecce 00ydeHus: OM0JIOruH, ero cocooHocTe, opMupoBaHus
Y yJIOBJIETBOPEHHUS COI[MAIILHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;
* IUIsl pabOTHI ¢ 0JIapEHHBIMU IIKOJIbHUKAMU, OPraHU3alliy UX Pa3BUTHUS B PA3IUYHBIX 00JIACTAX
00pa3oBaTeNIbHOM, TBOPUECKOIl nesTenbHOCTH. [IpuMensisa nuudpoBbie 1abopaTopuu Ha ypoKax OHOJIOTHH,
ydalirecs CMOTYT BBIIOJTHUTh MHOKECTBO JIA00OPATOPHBIX pabOT U SKCIIEPUMEHTOB IO MPOTPaMMe
OCHOBHOI1 IITKOJIBI.

buoJiorus pacrenmii: J[pixanue J1ucTbeB. Jlpixanue KopHe. Iloriomenye Boabl KOPHAMHU PACTEHUMN.
Kopueoe naBnenue. Mcnapenue Boapl pacrenussmu. @otocunres. [pixanue cemMsiH. Y CIOBHS
npopacTanusi ceMsH. Temnono0uBbIe U X0JI0J0CTOMKNE pacTEeHUS.

3oousorus: M3yueHne oqHOKIETOYHBIX KUBOTHBIX. V3yueHne BHEITHEro CTPOEHHUS JI05KI€BOTO
4yepBsi, HAOIIO/IEHUE 32 €0 MePeABIKEHUEM U PEeaKIUIMU Ha BHEIIHKE pa3apaxenus. 3ydueHue
CTPOEHUS MOJUTFOCKOB T10 BIQKHBIM Ipenapatam. M3ydenre MHOrooOpa3us 4IEHUCTOHOTHX 110
KoJuteknusiM. M3ydeHne CTpoeHus phI0 1Mo BIKHBIM MpemnapaTam. M3ydenue crpoenus ntuil. U3ydenue
CTPOEHMS MIICKOTIUTAIONINX 10 BJIAXKHBIM NpernaparaMm. BoaHble :KUBOTHBIE. TeNIOKpPOBHbBIE U
XOJIOJHOKPOBHBIE dKUBOTHBIE

YenoBek U ero 310poBbe: M3yuenue kpoBoobpamenus. Peakius CCC Ha J03UPOBAHHYIO HATPY3KY.



3aBHCHMOCTb MEK/y Harpy3KO# U ypOBHEM 3HEpreTudeckoro oomena. 'az000MeH B IErkux. Mexanusm
nérounoro npixanus. Peakuus JIC Ha ¢pusnueckyro Harpy3Kky. JKusHeHHass EMKOCTh JIETKHX.
BoienurenbHas, ApIXaTeabHas U TEPMOPETYIATOpHAs GyHKIUS KOXu. [leiicTBue epMeHTOB Ha
cyOcTpat Ha mpuMepe Katanasbl. [IprcrnocobIeHHOCTh OPraHU3MOB K cpejie 0OUTaHusI.

O6mas 6uoJiorus: JlefictBue pepMeHTOB Ha CyOCTpaT Ha mpuMepe Katanassl. Paznoxenne H202.
Bnustane pH cpenpl Ha akTHBHOCTH pepMeHTOB. DaKTOPHI, BIUSIONIME HA CKOPOCTh IIpoIiecca
¢dorocunTe3a. M3ydyeHune KIETOK U TKaHEW PaCTEHUH U )KUBOTHBIX HAa TOTOBBIX MHUKpOTIpENapaTax u ux
onucaHue. BplsBlIeHHe U3MEHYMBOCTH y OpraHU3MOB. BrisBiieHne npucnoco6aeHuil y OpraHu3mMoB K
cpene oObuTanus (Ha KOHKPETHBIX MIPHMEPAX).

B oOpazoBarensHoil mporpamme 10-11 kmaccoB mpencTaBiIeHbl CIEYIONNE Pa3/Ieibl:

1. Knerka

2. Pa3MHOKeHHNE U pa3BUTHE OPraHU3MOB

3. OCHOBBI TEHETHUKHU U CEJICKIIUU

4. Bun

5. DKocucTeMsl

buonorunueckoe HabIIOEHNE U SKCIIEPUMEHT POBOASTCS B (popMe 1abopaTopHbIX padoT U
JTEMOHCTpAIuii. J[eMOHCTpaIMOHHBIN AKCIIEPUMEHT TTPOBOJAMTCS B CICIYIONINX CIydasX: a) UMEIoIIeecs
B HAJIMYUHU KOJIMYECTBO MPUOOPOB U IMPPOBBIX JATIYMKOB HE MMO3BOJISIET OPraHU30BaTh
WHIUBUAYAIbHYIO, TAPHYIO WK FPYNIOBYIO JIa0OpaTOPHYIO paboTy; 6) SKCIEPUMEHT UMeeT HEOOIbIIYIO
MPOJIOJKUTENBHOCTD U CI0KHOCTh M BXOJIUT B CTPYKTYPY YpoOKa.

Oco0eHHOCTH COolep:KAaHUA CTPYKTYPHBIX KOMIIOHEHTOB padoueii mporpaMMbl 1o 0MoJ10rum B 5—9
KJIaccax ¢ MCNoJb30BaHUeM o0opyaoBaHus HeHTpa «Touka pocTa»

Iliianupyemble pe3yJibTaThl 00y4eHus 1o Kypcey «buosorus . 5—9 kiaace» .
[IpenMeTHbIe pe3yabTaThl:

1) bopmupoBaHme IEHHOCTHOTO OTHOIIECHHUS K KUBOU MPHUPOJIe, K COOCTBEHHOMY OPraHU3MY;
MMOHUMAaHKE POJIU OMoJIoruu B GOPMUPOBAHUU COBPEMEHHOM €CTeCTBEHHO-HAYUYHON KapTUHBI MUPA;

2) yMeHHE MIPUMEHSITh CUCTEMY OMOJIOTUYECKUX 3HAHUN: PACKPBIBAThH CYIIHOCTD KHUBOTO, HA3bIBATh
OTJIMYUSL ’KUBOTO OT HEXKUBOTO, IIEPEUUCIIATH OCHOBHBIE 3aKOHOMEPHOCTH OpraHu3alluii,
(GYHKIIMOHUPOBAHUS 0OBEKTOB, SIBJICHUI, TPOLIECCOB KUBOI MPUPOIbI, IBOJIIOLIUOHHOTO Pa3BUTHS
OpPraHMYECKOTO MHUpa B €ro €IMHCTBE C HEKUBOUM MPUPOI0ii; cHOPMUPOBAHHOCTH MPEICTABICHUN O
COBPEMEHHOU TEOPUH HBOJIIOLIMK U OCHOBHBIX CBHIETEIHCTBAX DBOJIOLIUN;

3) BnajieHre OCHOBaMU MOHATUHHOTO amnmapaTa U Hay4HOTO si3bIKa OMOJIOTHUHU: UCTIOJIb30BAaHUE
W3Y4YEeHHBIX TEPMHUHOB, IOHSITUN, TEOPHIi, 3aKOHOB M 3aKOHOMEPHOCTEH /7151 00BsICHEHHS HaOII01aeMbIX
OMOJIOTHYECKUX OOBEKTOB, SIBIICHUHN U MPOIIECCOB;

4) moHNMaHKe CIOCOOOB MOTyUYeHUs] OMOJOTHYECKUX 3HAHUHN; HATMYKE OTbITA UCTIOIh30BaHUS
METO/I0B OMOJIOTHH C IENbI0 H3yYSHHsI )KUBBIX 00BbEKTOB, OMOJIOTHUYECKUX SBJICHUN U TPOIIECCOB:
HaOIoIeHNEe, OMMCaHKe, TPOBEICHUE HECTIOKHBIX OMOIOTMUECKUX OMBITOB U SKCIIEPUMEHTOB, B TOM
YHCIie C UCTIOIh30BAaHUEM aHAJIOTOBBIX U ITUGPOBHIX TPUOOPOB U HHCTPYMEHTOB;

5) yMeHue XapakTepru30BaTh OCHOBHBIE TPYIIIBI OPraHU3MOB B CUCTEME OPTaHMYECKOTO MUpa (B
TOM YHUCJI€ BUPYCHI, OaKTEPUU, PACTEHUs, TPUOBI, )KUBOTHBIE): CTPOCHHUE, MPOIIECCHI )KU3HEACITeTbHOCTH,
UX MPOUCXOXK]IEHUE, 3HAUEHUE B MIPUPOJIE U KU3HU YEJIOBEKA;

6) yMeHHe 0OBSACHATH TIOJIOKEHUE YeTOBEKa B CUCTEME OPTaHUYECKOTO MUPA, €T0 MPOUCX0XKICHHUE,
CXOJICTBA U OTJIMYHUS YEJIOBEKA OT )KUBOTHBIX, XapaKTEPU30BaTh CTPOCHUE U MPOLIECCHI



KU3ZHEJEATEIbHOCTH OpraHu3Ma 4eJIOBEKA, €r0 MPUCIIOCOOIEHHOCTD K PA3IMYHBIM IKOJIOTHUECKUM
¢baxTopam;

7) yMEHUE ONMUCHIBATh KIETKH, TKAaHU, OpraHbl, CACTEMbI OPIraHOB U XapaKTEPU30BaTh BaKHEUIIINE
OMOJIOTUYECKHE TIPOIIECCH B OpraHu3Max pacTeHUH, )KUBOTHBIX M YEJIOBEKa;

8) chopMHUPOBAHHOCTH MPEJICTABICHUI O B3aUMOCBSI3M HACIICIOBAaHUS IOTOMCTBOM ITPU3HAKOB OT
pOAUTENBCKUX (DOPM C OpraHU3aIiei KICTKH, HAUIMIHEM B HE XpOMOCOM KaK HOCHUTEJICH
HaCJIEICTBEHHOU HH(opManun, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACIIEI0BAHUS IPU3HAKOB;

9) chopMHPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX (DaKTOpax OKPYKaIOIIeH Cpe/Ibl, X POJIH B
KHU3HEIEATSILHOCTH U SBOJIIOIIH OPTaHNU3MOB; MPEJICTABICHHE 00 aHTPOIIOTEHHOM (PaKTOPE;

10) cdopmMupoBaHHOCTD MPECTABICHUIM 00 SKOCUCTEMaxX U 3HAaU€HUU OHOpa3HOOOpa3us; o
IJ100aJBHBIX SKOJOTUYECKUX MTPoOiieMax, CTOSIIMX Mepel YeI0BEYECTBOM U CIOCO0AaX UX MPEOJ0ICHHUS;
11) ymenue pemars yueOHbI€ 3a/1aud OMOJIOTUYECKOTO COAEPIKAHUSI, B TOM YHCIIE BBISBIISTDH
MIPUYHUHHO-CIIEICTBEHHBIE CBSI3HU, IPOBOJUTH PACUYEThI, 1€1aTh BHIBO/IbI HA OCHOBAHUH MOJYYEHHBIX

pe3yNbTaToB;

12) ymeHue co3/1aBaTh U IPUMEHATH CIIOBECHBIE U I'pa)UyecKue MOJIENH JUIsl OObSICHEHUS CTPOCHUS
KUBBIX CHCTEM, SIBJIEHHI U MIPOLIECCOB KUBOM MPUPOIbI;

13) noHnMaHue BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTMYECKUX HAYK;

14) Bnanenue HaBbIKaMH pabOTHI ¢ HHPOPMAIUE GMOIOTHYECKOTO COAEP KAHUSL, ITPEACTaBIEHHOM
B pa3zHoii popme (B BUE TEKCTa, TAOJIUYHBIX JAaHHBIX, CXeM, TpauKOB, TUArpaMM, MOJIEIIEH,
M300paxKeHuil), KpUTHUECKOTO aHalln3a MH(OPMALIMU U OLIEHKU €€ I0CTOBEPHOCTH;

15) ymeHue nmiaHupoBaTh O] pyKOBOJACTBOM HAaCTaBHUKA U ITPOBOIUTH yU€OHOE HCCIIEJOBaHNE
WJTU TIPOCKTHYIO paboTy B 001acTH OMOJIOTHH; C YIETOM HAMEUYCHHOU 11eTu (POPMYJIMPOBATH MPOOIIEMY,
TUIIOTE3Y, CTaBUTh 3a/1a4H, BBIOMpATh aJeKBaTHbIC METO/bI ISl UX pellleHus, (GOpMYIUPOBATh BBIBOIbI;
MyOJINYHO MPEACTaBIATh NOJY4YE€HHBIE PE3YJIbTAThI;

16) ymeHue UHTerpupoBaTh OMOIOTMYECKHE 3HAHUS CO 3HAHUAMU JAPYIUX Y4€OHBIX IPEIMETOB;

17) chopMupoBaHHOCTH OCHOB 3KOJIOTMUECKON T'PAMOTHOCTH: OCO3HAHHE HEOOXOAMMOCTH
JeUCTBUH 1O COXPaHEHUIO OMOpa3HO0Opa3us U 0OXpaHe MPUPOAHBIX SKOCUCTEM, COXPAHEHUIO U
YKPEIUIEHUIO 3/J0POBbs YEJIOBEKA; YMEHUE BHIOMPATh 11€JI€BbIC YCTAHOBKHU B CBOMX JIEHCTBUSX U
MOCTYIIKAX 110 OTHOLIEHHUIO K )KUBOH MPHUPOJIE, CBOEMY 3/10POBBIO U 3I0POBBIO OKPYKAIOLIUX

18) ymeHue ucosp30BaTh IPUOOPETEHHBIE 3HAHUS U HABBIKY JUISl 3/I0pOBOT0 00pa3a KH3HH,
cOaaHCUPOBAHHOTO MUTAHUS U (PU3NYECKON aKTUBHOCTH; HENIPUATHE BPEIHBIX IPUBBIYEK U
3aBHCUMOCTEH; yMEHHUE IPOTHUBOICHCTBOBATH JKEHAYYHBIM MAHUITYJISIIUAM B OOJIACTH 3/10pOBbS;

19) oBnafeHue npueMaMy OKa3aHus IEpBOI MOMOILHM YETIOBEKY, BbIPAIIMBAHUS KYIbTYPHBIX
pacTeHuil U yxo/a 3a JOMAIIHUMU )KUBOTHBIMHU.

Ilnannpyemsble pe3ybTaThl 00yueHus: no kypcey «buosaorus . 10—11 kaace»
OcBoeHnue yuebHoro npeaMera «buosorus» Ha ypoBHE CpeHero o011ero o0pa3oBaHus JOHKHO
o0ecreunBaTh JOCTIKEHHE CIEIYIOIIMX PEIMETHBIX, METAPEeIMETHBIX U INYHOCTHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.
IIpenmeTHbie pe3yJibTaThI
[IpenmeTtHble pe3ynbTaThl 00yYeHHs OMOJIOTUHU J0JIKHBI 00€CIeUnBaTh:
* (hopMHpOBaHHE IEHHOCTHOTO OTHOIIEHUS K KUBOM MPUPO/Ie, K COOCTBEHHOMY OpraHU3MY; IOHUMaHUE
poiu Guosoruy B GOpMHUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHHBI MUDA;
* YMEHHUE MPUMEHSTh CUCTEMY OMOJIOTMYECKUX 3HAHUM: PaCKpPBIBATh CYIIIHOCTb ’KMBOTO, Ha3bIBaTh
OTJINYHS XKUBOTO OT HEXKMBOTO, IEPEUHCIIATE OCHOBHBIE 3aKOHOMEPHOCTH OpraHu3alny,
(GYHKIMOHUPOBAHUS 0OBEKTOB, SBJICHHMN, IPOLIECCOB KUBOM MPHUPOIBI, IBOIIOIMOHHOTO PAa3BUTHS



OPraHMYeCKOr0 MHUpa B €ro €IUHCTBE C HEXKUBOU IIPUPOJIOH;

* ¢(hOpMUPOBAHHOCTb MPECTABICHUN O COBPEMEHHOM TEOPHH BOJIIOIIMH U OCHOBHBIX CBHJICTEIBCTBAX
3BOJIIOLINY;

* BJIaJICHUE OCHOBAMH MOHITUIHHOTO ammapara ¥ HAy4HOTO S3bIKa OMOJIOTHUU: MCTIOJIb30BAaHUE N3YYCHHBIX
TEPMUHOB, MMOHATUHN, TEOPUH, 3aKOHOB U 3aKOHOMEPHOCTEH /151 00BsICHEHUS HAOII0AaeMbIX
OMOJIOTUYECKUX OOBEKTOB, SBJICHUN M MTPOIIECCOB;

* [IOHUMAaHHUE CIIOCOOOB MOIY4YEHUs OMOJOTMYECKUX 3HaHNUI; HAJIMYHUE OIBITA UCIIOJIb30BAHUS METOJIOB
OMOJIOTHH C LENBI0 N3YYCHHS KUBBIX 0OBEKTOB, OMOJIOTUIECKUX SBJICHUN U TMPOLECCOB: HAOIIOICHHE,
ONMCAHUE, IPOBEIACHUE HECIOKHBIX OMOJIOTHYECKUX OIBITOB U SKCIIEPUMEHTOB, B TOM YHCJIE C
HCI0JIb30BAHNEM aHAJIOTOBBIX U LIM(PPOBBIX MPUOOPOB U HHCTPYMEHTOB;

* YMEHHE XapaKTepU30BaTh OCHOBHBIE IPYIIbI OPIraHU3MOB B CHCTEME OPraHUYEeCKOro MHUpa (B TOM
quclie BUPYCHI, OaKTepuu, pacTeHusl, IpuObl, )KUBOTHBIE): CTPOCHUE, TIPOLIECCH )KU3HENEATEIbHOCTH, X
IIPOUCXOXKACHNUE, 3HAYCHUE B IPUPOJIE U KU3HH YEIOBEKA;

* YMEHHE OOBSICHSTD [0JIOKEHHUE YEeJIOBEKA B CUCTEME OPraHM4EeCKOr0 MUPA, €ro MPOUCXO0KIEHUE,
CXOJICTBA U OTJINYHS YEJIOBEKA OT JKUBOTHBIX, XapAKTEPU30BATh CTPOEHUE U MPOLIECCHI
KU3HEJESATeIbHOCTH OpraHiu3Ma 4eJoBeKa, ero MPUCIOCOOIEHHOCTh K Pa3InYHBIM KOJIOTUYECKUM
(bakropam;

* YMEHHE HUCII0Ib30BaTh MPUOOPETEHHbIE 3HAHUS U HABBIKHU JJIs1 3J0pPOBOr0 00pa3a KU3HH,
cOaaHCUPOBAHHOTO MUTAHUS M PU3NUECKON aKTUBHOCTH; HETIPUSATUE BPEIHBIX IPUBBIYEK U
3aBUCHUMOCTEH; YMEHHE MPOTUBOICHCTBOBATH JUKEHAYUHBIM MaHUITYJIALUAM B 00JIaCTH 370POBbS;

* YMEHHUE OIUCHIBATh KIETKH, TKaHU, OPTaHbl, CACTEMbI OPIaHOB U XapaKTEPHU30BaTh BAKHEWUIINE
OMOJIOTMYECKHE MPOLIECCHl B OpraHu3MaxX PacTeHUH, )KMBOTHBIX U YEIOBEKa,;

* chopMUPOBAHHOCTD MPEJICTABICHUN O B3aUMOCBSI3M HACJIEJOBAHUSI IOTOMCTBOM IPU-3HAKOB OT
POAMTENBCKUX (POPM C OpraHU3AIMEH KISTKH, HATMYMEM B HEH XpOMOCOM KaK HOCHUTEIEH
HaCJIeICTBEHHOM nH(opManuy, 00 OCHOBHBIX 3aKOHOMEPHOCTSAX HACTEI0BAHUS TPU3HAKOB;

* c(hopMUPOBAHHOCTD MPENICTABICHUI 00 OCHOBHBIX (haKTOpax OKpYKarolleil cpeibl, UX POJu B
KU3ZHEJESATEIbHOCTH U HBOJIIOLIUY OPraHU3MOB; MIPEJICTaBICHUE 00 aHTPOMOTeH-HOM (PaKTOpe;

* chopMUPOBAHHOCTH MPEJCTABICHUN 00 SIKOCHCTEMaxX U 3HAUEHUU OHOpPa3HO0Opa3us; 0 rI00abHbBIX
HKOJIOTMYECKUX MPOOIeMax, CTOAIIMX Mepe]l YeTI0BEUECTBOM U CIIOCO0axX UX MPEeoI0JICHUS;

* YMEHHE peliaTh yueOHble 3ajaui OMOJIOTHYECKOTO COIEPKAaHUS, B TOM YHCIIE BBISIBJIATH TPUUUHHO -
CJIE/ICTBEHHBIE CBSI3H, IPOBOJIUTH PACUETHI, I€JIaTh BHIBObI HA OCHOBAHUU MOJYUYEHHBIX PE3YyIbTaTOB;

* YMEHHE CO3/1aBaTh U MPUMEHSTH CIIOBECHBIC U TpaduuecKkre MOAENH AJisi OOBbSICHEHHUS CTPOCHUS KUBBIX
CUCTEM, SIBJICHUW U IIPOLIECCOB KUBOU MTPUPOIBL;

* IOHUMAaHUE BKJIaJIa POCCUICKUX U 3apYOEIKHBIX YUEHBIX B Pa3BUTHE OMOJIOTUYECKUX HAYK;

* BJIaJICHHE HaBbIKaMU PabOTHI ¢ MHPOpMaIHel OMOJIOTHYECKOT0 COAEPIKaHMsI, IPEICTaB-JICHHON B
pa3Hoil popme (B BHIE TEKCTa, TAOMIWYHBIX TAHHBIX, CXeM, Ipa(UKOB, TUarpamm, MOJeleH,
n300pakeHui), KpUTUYECKOTO aHaIN3a HH(POPMALIMU U OLIEHKU €€ TOCTOBEPHOCTH;

* YMEHUE IJIAHUPOBATh 0] PYKOBOJICTBOM HAacCTaBHUKA M IIPOBOJUTH yueOHOE UCCIIeI0BaHUE WIIN
MIPOEKTHYIO paboTy B 00;1acTH OMOJIOTHH; ¢ YIETOM HaMEUeHHOH 1eau (popMyarpoBaTh pobdiemy,
TUIIOTE3Y, CTAaBUTh 3a/1a4, BBIOMpATh aJJleKBaTHbIE METO/IbI ISl UX pelieHus], (GOpMyIUpOBaTh BBIBOIbI;
MyOJIMYHO MPEACTABIATh NOJTYYEHHBIE PE3YJIbTAThI;

* YMEHHUE UHTErpUPOBaTh OMOJIOTMYECKHE 3HAHUS CO 3HAHUSAMH JIPYTUX YUEOHBIX IPEAMETOB;

* ¢(hOpMUPOBAHHOCTH OCHOB 3KOJIOTMYECKON TPAMOTHOCTH: OCO3HAHHE HEOOXOIMMOCTH JeHCTBUH 1O
COXpaHEHHIO OMOpa3HOOOPa3Hsl U OXpaHe MPUPOTHBIX HIKOCUCTEM, COXPAHEHHIO U YKPETIICHHIO 3/10POBbS
4eJI0BeKa; yMEHUE BBIOMPATh LIEJIeBbIe YCTAHOBKH B CBOMX JEHCTBHSX M MOCTYIKAX 110 OTHOLICHHUIO K



KHUBOU TPUPOJE, CBOEMY 30POBBIO U 370POBBIO OKPYKAIOILTUX.
MeTtanpeaMeTHbIe pe3yabTAThI

YHuBepcanbHbIE I03HABATEIIBHBIE IEUCTBUS ba3oBbIE JOTMYECKUE NEUCTBUS:
* BBISIBIIAATH U XapaKTEPU30BAThH CYIIICCTBCHHBIC IPU3HAKU OUOJIOTHYECKUX OOBEKTOB (SBJICHHIA);
* YCTaHABIIMBATh CYIIECCTBEHHBIN MPU3HAK KIacCH(PHUKAIIMN ONOJIOTHYECKUX 00BEKTOB, OCHOBAHUS JIIS
00001IeHNs 1 CPAaBHEHUS], KPUTEPUH ITPOBOIMMOTO aHAJIHN3a;
* ¢ y4€TOM MPEJI0KEHHOW OMOJIOTUIESCKOM 3a/Ia4H BBISBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B
paccMarpuBaeMbIX (haKTax v HAOJIOICHUSX; IPEAIaraTh KPUTESPHUH JUTS BBISBIICHHS 3aKOHOMEPHOCTEH H
IIPOTUBOPEUNI;
* BBISIBIIATH ACPHUIIMTH HHPOPMAIMH, JTAHHBIX, HEOOXOIUMBIX JUTsI PEIICHHSI IIOCTaBICHHON 3a/1a4H;
* BBISIBIIATH IPUYUHHO-CJICJICTBEHHBIC CBSI3U MPU U3yYCHUH OMOJIOTHYECKUX SBIICHUH U IMPOIIECCOB;
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTYKTUBHBIX U WHIYKTUBHBIX YMO3AKITFOUCHUN, yMO3aKIIIOUSHHUH 110
aHaJIoTHH, (POPMYITUPOBATH THUIIOTE3bI O B3AUMOCBS3SIX;
* CaMOCTOATENFHO BBIOUPATH CIIOCOO pemieHust yaeOHOM OMO0JIOTHYECKOM 3a/1aul (CpaBHUBATh HECKOJIBKO
BAapUAHTOB PEIICHUs, BRIOUPATh HAaNOO0JIee MOIXO AN ¢ Y4ETOM CaMOCTOSTEIHHO BIICTICHHBIX
KpUTEPUEB).
Ba3oBble uccienoBartesbcKue 1eHCTBUS:
* HCITOJTB30BaTh BOIPOCHI KaK MCCIIEA0BATEILCKUI HHCTPYMEHT TIO3HAHHS,
* (hopmynHEpoBaTH BOIPOCH], PUKCHUPYIOIIHE Pa3PhIB MEKTY PeaTbHBIM U XKEJIATSIIBHBIM COCTOSTHHEM
CUTYaIluH, 00bEKTa, U CAMOCTOSTEIILHO YCTAHABIIMBATH HCKOMOE U JJAHHOE;

(dhopMupOBaTh TUNIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYKIACHHUH U CYKACHUHN IPYTHX,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;
* IPOBOJUTH 110 CAMOCTOSITEIILHO COCTaBICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA OMOJIOrMUYeCKUiA
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE TT0 YCTAHOBJICHUIO 0COOCHHOCTEH OMOJIOTHYECKOTO 00BEKTa
W3YYEHHUS, IPUUYUHHO-CIIEACTBEHHBIX CBS3€H U 3aBUCUMOCTEI OMOJIOTHYECKUX 0OBEKTOB MEX1Y COOOI;
* OLIEHUBATh MPUMEHUMOCTD U JIOCTOBEPHOCTh HH(POPMALINH, TOTYYEHHOHN B X0/1€ OMOJIOTHYECKOTO
uccaeaoBaHus (IKCIIEPUMEHTA);
* CaMOCTOATEIHHO (GOPMYIUPOBATh 000OIIEHUS U BBIBOIBI [0 pe3yJabTaTaM MPOBEAEHHOTO HAOIIOICHHUS,
OTIbITa, UCCIIEI0OBAHUS, BIAJICTh HHCTPYMEHTAMH OLEHKU JJOCTOBEPHOCTH MOJYYEHHBIX BHIBOJOB U
000011IeHMIT;
* IPOTHO3UPOBATH BO3MOKHOE JTAIbHENIIIEE pa3BUTHE OMOJIOTHYECKUX MPOIECCOB U UX MOCIEACTBUS B
AQHAJIOTMYHBIX WA CXOJHBIX CUTYALIUAX, a TAK)KE BBIIBUTATh MPEANOI0KEHUS 00 UX pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.
PatGora ¢ undopmanmueii:
* IPUMEHSATH Pa3IUYHbIE METObl, HHCTPYMEHTHI U 3aMPOCHI MPU TOUCKE U 0TOOpE OUOIOTHYECKOI
nH(OPMALIUY WIH JAaHHBIX U3 UCTOYHUKOB C YIETOM MPEII0KEHHON ydeOHON OHOIOrnuecKoi 3a1auu;
* BBIOMpATh, AHATTM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH OUOIOTHUECKY0 HH(OPMAIIHIO
Pa3IMYHBIX BUJOB U (POPM MpeACTABICHHUS;
* HaXOJIUTh CXO/IHbIE apryMEHTHI (TIOITBEP>KIAIOIINE UITH OMTPOBEPraloIre OJIHY U Ty e UJICI0, BEPCUIO)
B Pa3IMYHBIX HHGOPMAITMOHHBIX HCTOYHUKAX;
* CaMOCTOATEIHLHO BBIOUPATh ONTUMAIBHYIO (OpMY TIpEICTaBICHH] HHPOPMAIMH U WILTIOCTPUPOBATH
peliaeMble 3aa4u HECIOKHBIME CXeMaMHU, TuarpaMmMaMu, HHOU rpadukoii 1 uX KOMOHMHAIIMSIMH,
* OI[EHUBATh HAJIEKHOCTH OMOJIOTHUECKON HHPOPMAIINH 110 KPUTEPUSIM, MPEAT0KEHHBIM YUUTEIEM UITN
chOpMyITUPOBAHHBIM CAMOCTOSITENHHO;
* 3()(heKTHUBHO 3aMIOMUHAThH M CUCTEMATH3UPOBATh WH(OPMAILIUIO;
* OBJIQJIETh CUCTEMOM YHHUBEPCAIbHBIX MTO3HABATENbHBIX JCHCTBHI 00ecrednBaeT cPopMUPOBAHHOCTh



KOTHUTHBHBIX HaBBIKOB O0yJaIOIIIXCSI.
YHuBepcajibHble KOMMYHUKATHBHBIE 1€ CTBUS

OO0wmenne:
* BOCIIPHHUMATH U (DOPMYITUPOBATH CYXKICHHUS, BRIPAYKATH IMOLIUU B TIPOIIECCE BHITIOTHEHUS
MIPaKTUYECKUX U JJAOOPaTOPHBIX paboT; BbIpaxaTh ce0sl (CBOIO TOUKY 3pEHHSI) B YCTHBIX U TUCbMEHHBIX
TEKCTax;
* pacrio3HaBaTh HEBEpOAJIbHBIE CPEACTBA OOLIEHUS, IOHUMATh 3HAUE€HNE COLUAIbHBIX 3HAKOB, 3HATh U
pacrno3HaBaTh MPEANOCHUIKH KOHMIMKTHBIX CHTYAIlMi U CMSATYaTh KOH(IMKTHI, BECTH IIEPETOBOPHI;
* [IOHUMAaTh HAMEPEHUS IPYTUX, IPOSBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOM
dhopme hopMyTHpPOBaTH CBOM BO3PAKECHHUS;
* B X0JI¢ AMaJIora U/WiIn AUCKYCCUU 3aJ]aBaTh BOIPOCHI IO CYLIECTBY 00CYK1aeMOM OMOJIOTMYECKON TEMBI
1 BbICKa3bIBaTh UJIEU, HAlIEJICHHbIE Ha pellIeHne OMOJIOrMuecKoi 3a7auu U Mo iep>KaHue
0J1aro>Ke1aTeIbHOCTH OOIICHUS;
* COIIOCTABJISATh CBOU CYXKACHUS C CY’KICHUSIMU IPYTUX YUACTHUKOB JAHAaora, 0OHapyKUBaTh pa3inyue u
CXOJICTBO TTO3HITHIA;
* MyOJIMYHO MPEJCTABIISTH Pe3yabTaThl BHIIOJHEHHOTO OMOJIOTHYECKOT0 OTbITA (IKCIIEPUMEHTA,
HCCTIeI0BaHUs, TIPOCKTA);
* CaMOCTOATENLHO BRIOUpATh (DOpMAT BRICTYIUICHHS C YIETOM 3a7a4 MPe3eHTAIlMH U 0COOCHHOCTEH
ayJTUTOPUHU U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIE M MUCbMEHHBIE TEKCTHI C UCIOJIb30BaHUEM
WJUTIOCTPATUBHBIX MaTepUaIOB.

CoBMecTHas 1€ATEILHOCTD (COTPYAHNUYECTBO):
* IOHUMAaTh U UCIOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U HHIUBUAYAIbHON PaOOTHI MPU peLICHUN
KOHKPETHOM OMOJIOTHYECKOM Mpo0OIeMbl, 000CHOBBIBaTh HEOOXOIMMOCTh MPUMEHEHHUS TPYITIOBBIX (hopMm
B3aMMOJICHCTBUS MIPH PEIICHUU MTOCTABJICHHON YUeOHOU 3a/1auu;
* IPUHUMATD 11€JTb COBMECTHOM JIEATEIBHOCTH, KOJUNIEKTUBHO CTPOUTDH JIEHCTBUS O €€ TOCTHKEHUIO:
pacnpeensiTh pojiu, I0roBapuBaThcs, 00CYX AaTh MPOIIECC U PE3YIbTAT COB-MECTHOM pabOThl; yMETh
0000111aTh MHEHHSI HECKOJIbKUX JIIOICH, MPOSBIIATH TOTOBHOCTh PYKOBOIUTD, BBITIOJIHSTH IOPYYEHUS,
MIOTYUHSTHCS;
* IJITAHUPOBATh OPTaHU3ALIMIO COBMECTHOM pabOThI, ONPEAETSATH CBOIO POJIb (C YUETOM MPEANOYTEHHH U
BO3MOXHOCTEH BCEX yYACTHUKOB B3aUMOJICHCTBHUSI), pacIpeieisaTh 3a-1a4l MKy YWieHaMU KOMaH/Ibl,
y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00CyKIeHUS, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBD) U
WHBIE);
* BBITMIOJIHATH CBOIO YaCTh Pa0OTHI, TOCTUTATh KAUECTBEHHOTO pe3yNbTaTa 0 CBOEMY HANpaBICHUIO U
KOOPJIMHUPOBATH CBOM JICHCTBUS C IPYTUMHU YICHAMU KOMaH]IbI;
* OL[EHMBATh Ka4€CTBO CBOETO BKJIAJa B OOIIMIA MTPOIYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS; CPABHUBATH PE3YJIbTAThl C HICXOIHOM 3a7aueil u
BKJIAJ] KQXKJIOTO 4JieHa KOMaH/Ibl B IOCTHKEHHE PE3YIbTATOB, pa3IeisTh chpepy OTBETCTBEHHOCTH H
MPOSIBIIATH TOTOBHOCTH K MIPEIOCTABIEHUIO OTUETA Mepe]l TPYIIO;
* OBJIQJIETh CUCTEMON YHHUBEPCAIbHBIX KOMMYHUKATHBHBIX JEHCTBUMN, KOTOpast 00ecriednBaeT
c(hOPMUPOBAHHOCTH COLTUANBHBIX HABBIKOB M SMOIIMOHATIHHOTO WHTEIIEKTA O0yJarOIIHXCS.
YHuBepcaiabHbIe peryJIsTHBHbIE 1€ CTBUA

Camoopranmn3anus:
* BBISIBIIATH TIPOOJIEMBI [Tl PEIICHHUS B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, UCTIONb3Ys OMOJIOTHUECKHE
3HAHUS,
* OPHEHTUPOBATHCS B PA3IMUHBIX MOX0AaX MPUHATHS PEIICHUH (MHIUBUAYAIbHOE, PUHSATHE PEIICHUS
B TpYTMIIe, IPUHATHE PEIICHUH TPYIIOi);



* CAaMOCTOSITEIIBHO COCTABIISTh AJITOPUTM PELICHHS 33aJauil (UJIH €ro YacThb), BRIOMPATh Croco0 perieHus
y4eOHO# OMOJIOrHYecKo 3a1a4u ¢ y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh MpEeAJaracéMble BapUaHThl PELLICHU;
* COCTaBJIATH IIJIaH JEHCTBUH (IIJIaH pealn3aliii HAMEUEHHOI'0 alfOpUTMa PELIeHMsI), KOPPEKTUPOBATh
MPEUIOKEHHBIN aJITOPUTM C yYETOM TOTyYEHHS] HOBBIX OMOJIOTHYECKUX 3HAaHUH 00 n3ydyaeMoM
OHOJIOTHYECKOM OOBEKTE;
* JIe7aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
CamokoHTpoJIb (peduiexkcus):
* BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHUBAINH U pPe(IeKCHN;
* 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeyiaraTh IjiaH e€ U3MEHEHHUS,;
* YUUTBHIBATh KOHTEKCT U MPEIBUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU y4eOHOI
OMOJIOrMYeCKOH 3a7jauu, aAalTHPOBATh PEIICHUE K MEHSIOIINMCS 00CTOSITEIbCTBAM;
* 00BSICHATH IPUYMHBI IOCTHKEHUS (HEJOCTUKEHUSI) PE3YIbTaTOB JIEATEIbHOCTH, JaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY, YMETh HAaXOAUTh MO3UTUBHOE B MIPOU3OLIEAIIEH CUTYAlINH;
* BHOCUTbH KOPPEKTUBBI B I€ATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, U3MEHUBIINXCSI CUTYALIUH,
YCTaHOBJIEHHBIX OLINOOK, BO3HUKIINX TPYIHOCTEH;
* OLIEHMBATh COOTBETCTBHE PE3YJbTaTa LIETU U YCIOBUSM.
OMOIIMOHAILHEIN HHTEJLIEKT:
* pa3nauyath, Ha3bIBaTh U YIPABISITh COOCTBEHHBIMHU SMOLUSAMHU U SMOLUSAMU IPYTHUX;
* BBISIBJISITH M aHATM3UPOBATH MPUUYNHBI DMOIIUA;

* CTaBUTh ce0sl HA MECTO JPYroro 4ejJoBeKa, IOHUMATh MOTUBBI U HAMEPEHUS JPYroro;
* PEryJIUpOBaTh CIIOCOO BBIPAKEHUS SMOLIMH.
IIpunsiTue ceds1 U APyrux:
* 0OCO3HAHHO OTHOCHUTHCS K IPYTOMY YE€JIOBEKY, €0 MHEHHIO;
* IPU3HABATh CBOE MPABO HA OIIMOKY U TaKOE K€ MPaBo APYroro;
* OTKPBITOCTb ce0e U IpyrumM; 6 0co3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;
* OBJIQJIETh CUCTEMON YHHUBEPCAIbHBIX YUCOHBIX PETYISATUBHBIX JIEHCTBUM, KOTOpas 00ecriedrnBaeT
(hopMHUpOBaHKHE CMBICIOBBIX YCTAHOBOK JTUYHOCTH (BHYTPEHHSS MTO3UIUS JIMYHOCTH), U KUZHEHHBIX
HAaBBIKOB JINYHOCTH (yIpaBiieHuUs: co00i, CaMOIUCIUIUINHBI, YCTON-YUBOTO MTOBEICHMUS).
JInyHOCTHBIE pPe3yabTaThl

IIaTpuoTnyeckoe BocIUTaAHHE:
* IOHUMAaHHUE IEHHOCTH OMOJIOTUYECKON HAyKH, €€ POJIM B PA3BUTHUHU YEJIOBEUECKOT0 OOIIEeCTBA,
OTHOIIEHHE K OMOJIOTHUH KaK BaKHOM COCTABISIONICH KYIbTYphl, TOPAOCTH 32 BKJIA/ POCCUHCKUX U
COBETCKHUX YYEHBIX B Pa3BUTHUE MUPOBOU OMOJIOTMUECKON HAYKH.
I'paxnanckoe BocnuTaHue:
* TOTOBHOCTbH K pa3HOOOPa3HOW COBMECTHOM AEATEIbHOCTH IPU BHIMOJHEHUH OMOJOTHYECKHUX OIIBITOB,
9KCIEPUMEHTOB, UCCIEAOBAHUN U IIPOEKTOB, CTPEMIIEHUE K B3aUMOIIOHUMAHHUIO U B3aUMOIIOMOIIIH.
JlyXOBHO-HPaBCTBCHHOEC BOCIIHTAHHE:
* TOTOBHOCTb OLIEHMBATh CBOE MIOBEIEHUE U MOCTYIIKH, a TAK)XKE IMOBEACHNUE U TIOCTYIIKH IPYIUX JIIOACH C
MIO3ULMU HPABCTBEHHBIX HOPM M HOPM JKOJIOTHYECKOTO IIpaBa ¢ y4ETOM OCO3HAHMSI TOCIEACTBUI
MOCTYIIKOB.
JcTeTH4ecKoe BOCIIUTAHHE:
* IOHUMaHHUE SMOIMOHAIBHOIO BO3AEHCTBHS NPUPOIBI U €€ HEHHOCTH. L[eHHOCTH HayYHOTO MTO3HAHUS:
* OpUEHTALUs B IEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY OMOJIOTMYECKMX HAYUHBIX NMPEACTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPObI, B3AUMOCBS3AX YEJI0BEKA C IPUPOAHON U COLUAIBHOMN
cpenoi;



* pa3BUTHE HAYYHOH JIF0O03HATEIILHOCTH, MHTEpeca K OMOJIOTUYECKON HayKe U UCCIIEI0BATENBCKOM
NESITENIbHOCTH;

* OBJIa/ICHUE OCHOBHBIMM HAaBbIKAMU UCCIIEJIOBATEILCKOM AEATEIbHOCTH.

®opMupoBaHHe KYJIbTYPHbI 310POBbSI:

* 0CO3HAHME LIEHHOCTH U3HHU; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBbIO M YCTAaHOBKA Ha
3JI0POBBIN 00pa3 KU3HU (3A0POBOE MUTAHUE, COOTIOICHIE TUTUCHHYECKUX TTpa-BUJI, COAIAaHCUPOBAHHBII
PEKHM 3aHITHIA U OTIbIXA, peryispHas GU3HdecKasi aKTUBHOCTH);

* 0CO3HAHME MOCJIECTBUIN U HENIPUATHE BPEAHBIX IPUBBIUEK (YIOTPEOIECHUE AJIKOT0JIsl, HAPKOTHKOB,
KypeH#e) ¥ HHBIX (OopM Bpeaa st PU3NIECKOT0 U ICHXHYECKOTO 3/I0POBbS;

* coO0IeHNEe MpaBuil 0€30M1aCHOCTH, B TOM YHCJI€ HaBBIKM O€30MacCHOTO MOBEACHUS B IPUPOIHOI cpese;
* YMEHHE 0CO3HABaTh SIMOLMOHAILHOE COCTOSIHUE CBOE U APYI'UX JIIOAEH, YMETh YIPaBIATh COOCTBEHHBIM
SMOIIMOHAIBHBIM COCTOSTHUEM;

* chopMHUpPOBaHHOCTH HaBbIKa peieKkcuu, MpU3HaHNUEe CBOETO MpaBa Ha OMIMOKY M TaKOro ke MpaBa
JPYroro 4eioBeka.

TpynoBoe Bociutanue:

* aKTUBHOE y4acTHE B PEHICHUH MPAKTHUECKUX 331a4 (B paMKaxX CEeMbH, IIKOJIbI, TOpo/a, Kpasi)
OMOJIOTMYECKON U SKOJIOTHYECKON HANpPaBI€HHOCTH, HHTEPEC K MIPAKTUYECKOMY U3YUEHHUIO MPoQeccuid,
CBSI3aHHBIX C OMOJIOTHEH.

JKO0JI0THYeCKOe BOCIIUTAHHE:

* OpHEHTAIUs Ha MPUMEHEHNe OMOJIOTUYECKUX 3HAHUN IS pellIeHus 3a7a4 B 00JIaCTH OKpYXKaroIien
Cpelibl, IUNITAHUPOBAHHUS IOCTYIKOB U OILIEHKU UX BO3MOHBIX MOCIIEICTBUN ISl OKPYKAIOLIEH CPEJIbl;

* MIOBBIILIEHUE YPOBHSI 3KOJIOTHUYECKON KYIbTYphl, 0CO3HAHUE TJI00ATBLHOTO XapaKTepa 3K0-JIOTUYECKUX
poOJIeM 1 IyTel WX PelIeHUs; aKTUBHOE HETIPUATUE ACHCTBUN, TPUHOCSIIINX BPE OKPYKAIOIICH Cpeie;
* TOTOBHOCTb K YYaCTHIO B IPAKTUYECKOM AEATEIIBHOCTU IKOJIOTMYECKON HAIIPABICHHOCTH.

Ananranus o0y4aromerocs K u3MeHAIIHUMCH YCJI0BUSAM COUMAJIBLHOM M PUPOI-HOM Cpe/bl:

* OCBOCHHE 00YYaIOLIMMUCS COLMATIBLHOTO OMBITA, HOPM U MIPaBHJI OOLIECTBEHHOTO NOBEICHUS B TPYIINax
1 co0O0I1IeCTBaX MPH BBINOJIHEHUN OUOJIOTMUECKUX 3a/1a4, IPOEKTOB U

HCCIEeA0BaHUM, OTKPBITOCTD OIBITY U 3HAHUAM JPYTHUX;

* 0CO3HAHHE HEOOXO0IMMOCTH B (POPMUPOBAHUH HOBBIX OMOJOTMYECKUX 3HAHUHN, yMEHHE POPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl O OMOJOTrMYEeCKUX 00BEKTaX U SBJICHUIX, OCO3HaHUE JAe(UuiinTa COOCTBEHHBIX
OMOJIOTMYECKUX 3HAHUMH, IJITAHUPOBAHUE CBOETO Pa3BUTHS;

* YMEHHE ONEPUPOBATh OCHOBHBIMU MOHATUSMU, TEPMUHAMU U MPEACTABICHUSIMU B 00JaCTH KOHLETIIIUU
YCTOMUYMBOTO pa3BUTHS;

* YMEHHE aHAJU3UPOBAThH U BBISBIISTH B3aUMOCBSI3U MPUPO/IbI, OOIIIECTBA U SKOHOMHUKH;, OLIECHUBAHUE
CBOUX JICUCTBUH C YUETOM BIIMSIHUS HA OKPYKAIOLIYIO CPENy, TOCTUKEHHUS LEJeH U IPE0JOJICHUS
BBI30BOB M BO3MOXHBIX IJI00aIbHBIX MOCIIECTBUH;

* OCO3HAHME CTPECCOBOI CUTyalluH, OLIEHUBAHUE MPOUCXOIAININX U3MEHEHUHN U UX MTOCIE/ICTBHI;
OLIEHMBAHUE CUTYAILIMH CTPECCa, KOPPEKTUPOBAHNE TPUHUMAEMBIX PEIICHUIN U IEHCTBHIA;

* YBQXXUTEJIBbHOE OTHOLIEHHE K TOUKE 3PEHUS JPYroro 4eJ0BeKa, €r0 MHEHUIO, MUPOBO33PEHHUIO.

D opMBbI KOHTPOJIA
KoHTpomb pe3yabTaToB 00y4eHUsI B COOTBETCTBHHM C IAaHHON 00pazoBaTeIbHOM MPOrpaMMoin
MPOBOJUTCS B (hOpME MUCbMEHHBIX U 3KCIIEPUMEHTAIBHBIX Pa0OT, MPEAINOoIaraeTcs MpoBeAeHNe
IIPOMEKYTOYHOU U UTOTOBOM aTTECTALUU.
IIpome:xxyTOUYHasA aTTEeCTALUA
JIy1s OCyILECTBIIEHHS IIPOMEXYTOYHOM aTTECTALlUK UCIIOJIb3YIOTCS KOHTPOIbHO-OLICHOYHBIE



MaTepHalibl, 0TOOP COJEPKAHHSI KOTOPHIX OPUEHTUPOBAH HA IPOBEPKY YCBOCHUS CUCTEMBI 3HAHUH U
YMEHUI — MHBAPUAHTHOTO S/Ipa COJIEpKaHMs JEHCTBYIONUMX 00pa30BaTEIbHON PO -TPaMMBI 110
Ouonorun asst 00meo0pa3oBaTENIbHBIX OpraHu3ayi. 3a1aHus IPOMEXYTOUYHOH aTTECTalluU BKIIIOYAIOT
MaTepuall OCHOBHBIX Pa3JIelIoB Kypca OMOJIOTHH.

IMAKET OHEHOYHBIX MATEPUAJIOB 1 KPUTEPUU OLUIEHUBAHUA 10 [TPEIMETY

«BHUOJIOT' U »
KoHTpoJsbHbIe H3MepHUTeIbHbIEe MATEPUAJIBI

[Tpu opranu3anuu TEKyIero KOHTPOJIS YCIIeBAEMOCTH 00yJarOIUXCsl CIEAYET YIUTHIBAT
tpedoBanus @I'OC OO0 k cucteme OLIEHKHU JOCTHKEHUS TIaHupyeMbix pe3yibTatoB OOII, koTopas
JIOJIKHA MPeyCcMaTpUBaTh UCIOJIB30BaHUE Pa3HOOOPAa3HBIX METOJIOB U (POPM, B3aMMHO JOTOJIHSIOLINX
Jpyr Apyra (CTaHAapTU3UPOBAHHBIE MMCbMEHHBIE U YCTHBIE PA0OTHI, IPOEKTHI, PAKTUUECKUE U
nabopaTopHbie pabOThI, TBOPUYECKHE PAaOOTHI, CAMOAHAIN3 U CAMOOIICHKA, HAOJIIOICHUE, UCTIHITAHUS U
WHOE).

Br100p yka3aHHBIX HUXKE TUTIOB M IPUMEPOB KOHTPOJIBHBIX H3MEPUTEIIBHBIX MAaTEPHAIIOB
00yCIOBJIEH MEAArornyeckoi 1 MeToIMYeCcKOM 11e1eco00pa3HOCThIO, C YIETOM MPEIMETHBIX
ocobenHocTel kKypca «buonorus 5—9 kmaccy.

Tecto! u 3a1anus pazpadotansl B coorBeTcTBUU ¢ popmatom EI'D u ['MA, yto no3Bosiser gaxe B
pamMKax yCBOEHHS MPAaKTUYECKOM YacTH MPOrpaMMbl 0TpadaThIBaTh 001eydeOHbIe U TPEAMETHbIE 3HAHUS
Y YMCHHUSI.

[lepeueHb OLICHOYHBIX MPOLIEAYP TOJKEH ObITh ONTUMAJIbHBIM U JJOCTATOYHBIM JUIs OTIpe-JeJIeHUs
YPOBHS JOCTUXEHHS 00Y4aroIUMHUCS MTPEIMETHBIX U METalPeIMETHBIX pe3ylbTaToB. DuKcaIus
Pe3yNIbTaTOB TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH 00YYaIOIIUXCS OCYILIECTBISIETCSI B COOTBETCTBHUH C
MPUHATON B 00pa30BaTEIbHON OpraHU3alMKi CUCTEMON OI[CHUBAHMSL.

IIpensio:xkeHHbIe TUIIBI M IPUMEPBI 3aJaAHUA:
* OPUEHTHPYIOT YYHUTEJIS B JUANIa30HE KOHTPOJIBHBIX U3MEPUTEIBHBIX MATEPUAIIOB TI0 KypCY, IIOMOTafOT
pasHoo0pa3uTh 3a/laHKs TPEHUPOBOYHOTO, KOHTPOJIBHOTO U JIOTIOJTHUTEIILHOTO MOJTYJICH, KaK
MHTEPAKTHUBHOTO BUJICO-YPOKA, TaK U TPAIUIIMOHHOTO YpO-Ka B paMKaX KJIaCCHO-YPOUHOU CUCTEMBI;
* YYUTHIBAIOT BO3MOKHOCTH YCBOCHHS MaTepHualia, ¢ TOYKH 3peHus ero auddepennuanmm as
Pa3IMYHBIX KATETOPUi 00YYaIOIINXCS, PA3HOTO YPOBHS U3YyYSHHS IIPEIMETA, BO3PACTHBIX 0COOCHHOCTEH
MJTAJIIINAX ITKOJIbHUKOB, a TAKXKE MOTHBAIIMOHHOTO U TICHXOAMOLMOHAIBHOTO KOMIIOHEHTOB YPOKOB;
* [T03BOJISIIOT OTPAa0ATHIBATh HABBIKH, 3aKPEILIATh MOJYYCHHBIC 3HAHUS U KOHTPOJIMPOBATh PE3YJIbTaThl
00y4eHHUsI, KaK B X0JI¢ Ka)JIOTO yPOKa, TaK ¥ B paMKax UTOTOBOT'O YpOKa 10 MaTepually pasJiea.
Crienuuyeckoit popmoii KOHTPOIIS sBIIeTCs paboTa ¢ mpubopamu, 1a60paTOpHEIM 000PYAOBAHUEM,
MozenssMu. OCHOBHAs eJIb 3TUX MTPOBEPOUHBIX padOT: ONpeeIEHUEYPOBHS Pa3BUTHS YMEHHIMA
IIKOJIBHUKOB paboTaTh ¢ 000pyI0BaHUEM U MPOBOJUTH IKCIIEPUMEHTAIBHBIE HCCIIEI0BaHUS,
TUTAHUPOBATH HAOMIOICHNE WM OTIBIT, BECTH CAMOCTOSATENBHO MPAKTUYECKYIO paboTy. 3aJaHie MOXKET
CUHUTATHCS BHIMIOJIHEHHBIM, €CTTU 3aITMCAHHbBIN/BEIOPAHHBIN OTBET COBMAIAET C BEPHBIM OTBETOM. 3aaHUs
MOTYT OIIEHUBAThCS Kak | Oannom, Tak U OOIBIINM KOJIMYECTBOM B 3aBUCUMOCTH OT YPOBHSI CIIOKHOCTH
3aJlaHus, OT KOJIMYECTBA BBEACHHBIX/BHIOPAHHBIX OTBETOB, OT THIIA 33/IaHUS.
Hopwme! o11eHOK 32 BCe BUIBI TPOBEPOYHBIX PabOT
«5» — YpOBEHb BBITIOJIHEHUS TPEOOBAHUN 3HAYUTENHHO BBIIIE YIOBIECTBOPUTEIHHOTO:
* OTCYTCTBHE OIITUOOK, KaK 10 TEKYIIEMY, TaK U TI0 IPEIbIIYIEeMYy YIeOHOMY MaTepuanty;
* He OoJiee OJJTHOTO HEe0UETA.
«4» — ypoBeHb BBITIOJHEHHs TPEOOBAaHUH BBIIIE YIOBIETBOPUTEIHHOTO:



* Hanmuue 2—3 omuOoK wiu 4—6 HeTOYETOB 10 TEKYIIEMY Y4eOHOMY MaTepHaly;

* He Oonee 2 ommMOOK Ui 4 HETOYETOB IO MIPOHICHHOMY MaTepHany;

* HCTIOJIb30BaHNE HEPAIIMOHAIBHBIX TPUEMOB pelleHHs y4eOHOM 3a1aun.

«3» — JIOCTaTOYHBIA MUHUMAJIbHBIA YPOBEHB BBITIOJHEHUS TPEOOBAHUMA, IPEABABIAEMBIX K KOHKPETHON
pabore:

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

* He Oosiee 3—5 ommOOK WM He 6oJiee 8§ HEOYETOB IO MPOIICHHOMY YIeOHOMY MaTepHaiy.

«2» — YpOBEHb BBITIOJHEHUS TPEOOBAHUI HIKE YIOBICTBOPUTEIBHOTO:

* Hannuue 6osiee 6 ommoOoK mwin 10 HETOYETOB IO TEKYIIEMY MaTEpHAILY;

* Oosiee 5 omuOOK MM O60Jee 8 HEOUETOB 0 MPOHICHHOMY MaTepUaty.



Beenenue — 1 u.
P. 1. buosorus — Hayka o )KMBOM MHpe — 7 4
P.2. Crpoenune opranmusma — 9 u.

P.3. MHorooOpasue KuBbIX OpraHu3MoB — 15 4.
P.4. TloBTOpenue u 060061menue — 2 .

TemaTn4eckoe IJIAHUPOBAHUE B 5 kaacce

No | Tema Conepxxanue enesas yctanoBka | Konuu | OcHOBHBIEC BUIBI AesiTenbHOCTH | Mcmonab3oBaHue

1/ ypoka €CTBO | 0Oyuaromuxcsi Ha ypoKe/BHEY- 000pyTI0BaHUS

1! 4acoB | pOYHOM 3aHSTUU

buonorus — Hayka o xuBom mupe (7 1)

1 | Metonsl u3yuenus | Mcnonb3oBaHue yBe- OOBACHATD 1 Ymenue pabortath ¢ MUKpOCKOII CBETOBOH,
MPUPOBI. JTUYUTENHHBIX TPUOOPOB MPU | HaA3HAUCHUE nabopaTopHBIM 000pyI0BaHUEM, | ITU(POBOI
JlaGoparopHas pa- | U3y4EHUU OOBEKTOB )KHBOU YBEIMYHUTEIbHBIX YBEJIMYUTENbHBIMU PUOOpaMH.
6ora 1 MPUPObI. YBEIUUUTEIbHbIE | IPHOOPOB. N3y4aTh ycTpONCTBO MU-

«3yuenue MpUOOPHI: JIYNbI pPydHas, Paznuuats pyunyro KpOCKoTa U coOII0AaTh npaBuiia
yCTpoiicTBa LITaTUB-HasA, MUKPOCKOIL. P. | U mTatuBHyro paboThl ¢ MUKPOCKOIIOM.
YBEIIMYHUTEIbHBIX I'yk, A. Ban JleBenryk. YacTtu | yrmibl, 3HaTh CpaBHUBATH YBEIUUYEHHE JIYIIBI U
prudopoB» MHUKPOCKOTIA. BEJIMYMHY IOJTY- Mukpockorna. [Tonydats HaBbIKH
Muxkponpenapar. [Ipasuna 4aeMoro ¢ uX MoMo- paboThl ¢ MUKPO-CKOIIOM IIPH
pa-00ThI ¢ MUKPOCKOIIOM. HIbIO YBEJTHYEHUS. M3YYEHUU TOTOBBIX
MukpormnpenaparoB. Cobmoaarhb
npaBujia paboThl B KAOMHETE,
oOpareHus ¢ 1a00paToOpHbIM
000pyI0BaHEM
Crtpoenue opranuzma (9 u)
2 | CtpoeHHe KIETKH. Crpoenue knetku. Tkanu. | BoiaBnare yactu 1 YmMmenue pabotath ¢ MuKpOCKOI CBETOBOM,

JIaGopatopHas pa-
6oTta 2.

«3HAaKOMCTBO C
KJIETKaMU PACTEHUI»

Kinerounoe CTPOCHHUC
JKUBBIX OPraHnu3MOB.
Knerka. Yactu xieTku u
HNX HA3HAYCHUC.

KJIETKH Ha
pHCYHKaxX

y4eOHHUKa, XapakTe-
pHU30BaTh X 3Haye-

1ab0pPaTOPHBIM 000PYIOBaAHHEM,
YBEIUYUTEIIbHBIMUA IPUOOPAMHU.
HabmrogaTh 4acTu U Op-raHOUIBI
KJIETKH Ha TOTOBBIX MUKPO-

nudposoit




Hue. CpaBHUBaTh
KUBOTHYIO U
pacTUTEIbHYIO
KJIETKH, HAXO/IUTh
YEepTHI UX CXOJCTBA
U pa3Inymsl.
Paznuuath TKaHU
JKU-BOTHBIX U
pacteHuii Ha
pUCYHKaxX yuyeOHH-
Ka,
XapaKTEPU30BaTh
WX CTPOCHUE,
00BSAC-HATH UX

npernaparax o MajibiM U
0OJIBIIMM YBEIUUEHUEM
MHUKPOCKOTIA ¥ ONIHCHIBATH HX.
Pasznuyath oTAeIbHBIE KIETKH,
BXOJISIIIIUE B COCTAB TKAHH.
O6006maTe 1 GUKCHPOBATH
pe3yabTaThl HAOIOICHUH,
nenathb BbiBObL. CoOMI0AaTh
npaBuiia paboThl B KAOUHETE
O6uosnoruu, ooparieHus ¢
1a00paToOpHBIM 000pPYI0OBAaHUEM

(GyHKIUH.
XUMHYECKHUH COCTaB XUMHYECKHUH COCTaB Pa3znnuath HabGmronate nemMoHCTpanuo
KJIETKH. KJIIETKA. XUMHUYECKHE HEOpraHU-YECKUe U OIIBITOB YYUTEIIEM,
BEIIeCTBA KIICTKH. OpraHu4YecKue AQHAJIM3UPOBATh UX P €-3YyJIbTATHI,

Heopranuue-ckue
BEIECTBA KIETKH, UX
3HAYEHUE IS KIETKH U
opranusma. Opranuye-
CKHE BelIeCTBa KIETKH,
WX 3HaUYEHUE JJIS JKU3HU
OpraHu3Ma M KJIETKH

BEILIECTBA KJIET-KH,
MUHEPAITBHBIC CO-
JIA, OOBICHATE UX
3HAYCHHE JUTsI Opra-
HHU3Ma.

JIeTIaTh BHIBOJIBL. AHAJM3UPOBATh
NPEJICTABJICHHYIO Ha PUCYHKAX
ydaeOHHUKa HHHOPMAITHIO O
pe3yibTaTax ombITa, padoTas B
nape YMeHue padboTath ¢
1a60paTOPHBIM 000PYI0BAHUEM




MHoroo06pasue KUBbIX Opranu3mMoB (15 )

Crpoenue u
KHU3HEICATECIBHOCTD
OakTepuil. 3HaUCHHE
OakTepuii B pupoe
Y J)KU3HH YeJIOBEKa

bakrepuu: ctpoenue u
KU3HEIEATEIbHOCTh. bakT
epUH — MIPUMHUTHB-

HbIE OJJHOKJIETOYHBIE Op-
ranu3mbl. CTpoeHue Oak-
Tepuil. Pa3MHOXKeHHe.
OakTepuil AeIeHUEM
KJIETKHM HaaBoe. bakre-
pHUU KakK camasi ApeBHSA
rpyIIa OpraHu3MoB.
[Ipoueccsl xxu3nenes-
TENbHOCTH OaKTepuil.
[Tonsatue 06 aBTOTpOdhax
u rerepoTpodax, nmpoxa-
pHOTAX U 3yKapuoTax

XapakTepu3oBaTh
0COOEHHOCTH
CTpOe-HUs
OaxTepuil.

2

OnwuceiBaTh pa3HOOOpa3HbIE
(dhopMBI OaKTEepHATTEHBIX KIETOK
Ha PUCYHKE
yueOHuka.Pa3nuuaTe MoHATHS:
«@BTOTPO(DEI», «TeTEPOTPOPB»,
«IIPOKAPHOTHI», «IYKAPUOTHI».
XapakTepru30BaTh MPOLIECCH
KHU3HE-JIEATEITLHOCTH OaKTePHH
Kak mpoka-puoT.CpaBHUBATH U
OIICHUBATh POJIb OAKTE-puUil-
aBTOTPO(OB U GaKTepUi-reTepo-
TpodoB B mpupoaeyY meHue
paboTaTh ¢ 1a00pPaTOPHBIM
000pyI0BaHUEM, YBE
JMYUTEITLHBIMU TPHOOPaAMH.

PaccmarpuBa-uue
OakTepuil Ha TOTOBBIX
MUKpOIIpeIa-parax ¢
UC-TI0JIb30BaHHEM
MHUKpPOCKOTIA.




HapctBo Pactrenus.
XBOIIH, IJIAyHBbI,
ITAIIOPOTHHKH.
I'omocemennbie,
IMOKPBITOCCMAHHBIC.
JlaGoparopHas
pabora3.
«OcobeHHOCTH
Pa3BUTHUA CIIOPOBBIX
pacTeHun»

Pacrenus.lIpeacraBnenne
o ¢mo-pe. OTnuuuTenpHOE
CBOWCTBO PacTCHUM.
Xnopodwn. 3HaueHHe
¢dorocunresa. CpaBHe-HHE
KJIETOK PaCTEHUN U
OaxTepuil. Jlenenue
LIapCTBa PaCTEHUI Ha
IPYIIIbI: BOJOPOCIH,
IIBETKOBBIE (MIOKPHITOCE-
MEHHBIE), TOJIOCEMEHHBIE,
MXH, TIJIayHBI, XBOIIIH,
nanopoTHUKU. CTpoeHue
pactennii. Ko-pens u
no6er. CrnoeBu-1ie
Bojiopociieil. OCHOB-HbIE
pa3uyusl MOKPHITO-
CEMEHHBIX U
TOJIOCEMEHHBIX pacTe-
HUW. Pob IBETKOBBIX
pacTeHuH B JKU3HU YEJI0-
BEKa

XapakTepu3oBaTh
TJIaBHBIC IPU3HAKU
pacTeHui.

PaznuuaTh yacTH IIBETKOBOTO
pacre-HHUS HA PUCYHKE
y4ueOHUKA, BbIABUTATh
MIPEANOIOKEHHS 00 X
¢bynaknuax.CpaBHUBATH
I[BETKOBBIE U TOJIOCEMEH-HbIE
pacTeHusi, XapaKTepru30BaTh UX
CXOJICTBO M Pa3ITUYHSI.
XapakTepru3oBaTh MXH,
MATIOPOTHHUKH, XBOIIH, TUIAYHBI
KaK CIIOPOBBIE pacTe-HHUs,
OTIpE/ICISITh TEPMUH
«cropay».BeIsBIATE Ha pUCYHKE
yueOHUKa pa3-JInYUs MEXKTY
PaCTeHHUSIMH Pa3HBIX
CHCTEMaTHYECKHUX TPYIIII.
ComnocraBiATh CBOWCTBA
pacTUTENIb-HOM 1
OaxTepuanbHOM KIIETOK, J1e1aTh
BBIBOJIbI. XapaKTepHU30BaTh
3HAYEHUE PACTCHUHN pa3HbIX
CUCTEeMaTUYECKUX IPYIN B
JKU3HU YelloBeKayY MeHue
paboTath ¢ 1a00paTOPHBIM
00opynoBaHUEM, yBe-
JUYUTEIBHBIMU IPUOOpaMHU.

OOHapyxe-HHE XJIOPO-
IJTACTOB B KJIIETKAaX
pac-TeHUH C uc-
10JIb30BAHU-EM
uudpoBo-TO
MHUKPOCKOTA.DJIEKTPO
H-HbBIC TaOJIUIIBI U
TUTAKaTHI.




Bopopocnu, nx
MHOTOOOpa3ue B
IPUPO/IC

OOm1ast xapakTepucTu-Ka.
Crtpoenue, pa3MHO-KEHHE
BOJIOPOCIIEH.
Paznoobpasue Bo10-
pocineit. Otnensi: 3emné-
Hble, KpacHeie, bypeie
BOJIOPOCIH. 3HAYCHUE
BOJIOPOCJIEN B IPUPOJIE.
Hcnonb3oBanue Bo10-
pocien 4eI0BEKOM

N3yuuts cTpocHue
U pa3MHOXEHUE
BOJIO-POCIIEH

BBII[GJISITB U OIINChIBATH
CYILIECTBEH-HbIC MPU3HAKU
BOJIOPOCIIEH. XapaKTepu30BaTh
TJIaBHBIC YCPThI, JIC)KAIIUC B
OCHOBEC CUCTCMATUKHU BO-
nopocieit. PacriosnaBars
BOJIOPOCJIM Ha PUCYH-KaX,
repOapHbIX
Mmatepuanax.CpaBHUBATh
BOJIOPOCIIH C Ha3€MHbI-MH
PACTCHUAMU U HAXOJUTH O6HII/I€
npusHaku. OOBACHATH MPOLECCH
Pa3MHOXKCHHUA Y OJHOKIJIIETOYHBIX
1 MHOT'OKJIETOY-HBIX
BoJIopociiel. Mcnonbs3oBaTh
nH(pOpPMaITMOHHBIE PECYPCHI IS
[IOATOTOBKU COOOIIE-HUS O
3HAYEHUHU BOJIOPOCIICH B IPU-
pOJie U )KU3HU YeJIOBEKa

Mukpockon

U ppOBOI,
MUKpPOIperna-paTsl.
(Op-HokieroyHas
BOJOPOCIIb —
XJIaMUJOMO-Ha/1a)

Mxu. Obmas xapax-
TEPUCTHKA U 3HAYe-
HHE

MoxoBuaHbBIC, XapaKTep-
HBIE YePThI CTPOCHHUSI.
Knaccer: Ileu€nounuku u
JInucrocrebenbHbIe, HX
OTJIMYUTEIbHBIC YEPTHI.
Pa3zmHuoxenue (Oecro-noe
1 TI0JIOBOE) U pa3-BUTHE
MOXOBUIHBEIX. Mo-
XOBHUIHBIE KaK CIIOPO-BbHIC
pacTeHus. 3HaYEHUE MXOB
B MPU-POJIE U )KU3HU

W3yauts cTpoeHue
U pa3MHOXEHUE
MXOB

CpaBHUBATH NpeECTaBUTEIECH
pa3-JIMYHBIX TPYII PAaCTCHUH
oTzena, ie-1aTh

BEIBOALI. Ha3pIBaThH
CYILIECTBEHHbBIE PU3HAKU MXOB.
PacrniosnaBath npeacraBurenei
MO-XOBH/IHBIX HAa PUCYHKAaX,
repOapHbIX MaTepuaiax, KUBBIX
00bekTax. BeIiensaTh Mpu3HaKu
MPUHAJIEKHO-CTH MOXOBUIHBIX
K BBICILIUM CIIOPO-BbIM

Mukpockon
nnudpoBoi,
MUKpOTperna-parhbl.
(Cdar-aym — xiie-
TOYHOE CTPOCHHUE)




4eJI0BeKa.
JlaboparopHas pabdoTa 4.
«M3ydyeHne BHELIHETO
CTPOEHUSI MOXOBHIHBIX
pacTeHuin»

pacTeHusIM. XapakTepu3oBaTh
IIPOLIECCHI Pa3-MHOKEHUS U
Pa3BUTH MOXOBHIHBIX, UX
0COOEHHOCTH. Y CTaHABJIMBATh
B3aMMOCBSI3b CTPOE-HHUS MXOB H
YX BO3JCHCTBUS Ha CPEAY
oburanus. CpaBHUBATh BHEILIHEE
CTPOEHUE 3EJTEHOTO MXa
(KyKyLIKHHA JIbHA) U O6eJI0ro Mxa
(carayma), orMedaTh UX
CXOJCTBO U

paszinunsa. GUKCUPOBATH
pEe3yAbTATHI UCCIIEI0-BAaHUM.
CoOmroaTh ipaBuia paboTHl B
kaOu-HeTe, oOpareHus ¢
71a00pPaTOPHBIM 000PYIOBAaHUEM

['pube1. Obmas
XapaKTePUCTHKA.
Mmuoroo6pasue
rpuooB.

Mmuoroo6pasue u
3Ha4YCHHE TPHOOB.
CrpoeHne NUISIIOYHbIX
rpu6oB. [1necHeBbie
IpUObI, UX UCTIOJIH30BAHHE
B 3JIPaBOOXPAaHCHHUH
(aHTUOMOTHUK TICHUITUII-
nuH). OTHOKIIETOYHBIE
rpudbl — apoxoku. Mx
WCIIOJIb30BaHUE B XJIE-
OomeueHUH U TTMBOBape-
Huu. Chen00HbIE U S1710-
BUTHIC TpHOBL [IpaBuia
cbopa u ynotpeOiaeHus
rpu6oB B numly. [lapasu-
Tudeckue rpudsl. Pomb
rpuOOB B MPUPOJE U

XapakTepu3oBaTh
CTpoeHue
HUIATIOYHBIX
rpuooB.

[Tonmpaznenars NUISIIOYHbIE
rpuObl Ha TUTACTUHYATHIE H
TpyO4arbie. OnMCHIBATH
CTPOCHHE TIECHEBBIX TPHOOB I10
PUCYHKY yueOHHKA. OOBICHATH
TEPMUHBI «aHTHOUOTHK» H
«TeHUIMUTAHY. Pacio3HaBaTh
CheOOHBIE U SITIOBH-THIE TPUOBI
Ha TabJIUIaX ¥ PUCYHKaX
y4eOHUKa. Y4acTBOBATh B
COBMECTHOM OOCYK/Ie-HUU
npaBuiI cOOpa U UCIIOJIb30BaHUS
rpu0oB.O0BACHATH 3HAYCHHE
IpuOOB /IS YeI0BEKa U IS
HPUPOIBI

I'oToBUTE MH-
Kpormpenapar
KYJIbTYpbI

npoxoxen. U3yuatpb
TIJIECHEBBIE TPUOBI MO
MHUKPOCKO-TIOM TIPH
Ma-JIOM YBEJIU-YCHUHU
Ha TO-TOBBIX
n\MUKpoIpera-
paTtax.DJIeKTpOH-HbIE
TaOJIMIIBI U IJIAKaThI.




JKHM3HH 4YCJIOBCKA




TemaTnueckoe MmIaHUpoBaHUE B 6 Kilacce

Beenenue — 1u.

P. 1. Ocobennoctu ctpoenus LipeTkoBbix pacTteHuii — 13 4.
P.2. — XKusHeneqarenbHOCTh paCTUTENBHOIO Opranu3ma — 9 u.
P. 3. Kimaccudukanus 1BeTKOBBIX pacTeHHHA — 7 .

P.4. Pactenus u okpyxaromas cpefa — 4 d.

No | Tema Conepxanne IleneBas yctanoBka | Kosnu
1/ ypoka €CTBO
| 4acoB

OCHOBHBIE BUIBI JIEATEIHHOCTH
oOyyaroluxcsi Ha ypoke/BHEY-
pPOYHOM 3aHATHU

HUcnonn3oBanue
000poT0BaHUS

Oco0eHHOCTH CTPOEHUS IIBETKOBBIX pacTEHUI

1 | Cewms, ero Cems Kak opras pas- Crpoenue cemenu: | 1

CTpOEHHE U MHOKEHHUS KOXYpa, 3apO/IbIIIL,
3HAYEHHUE pacTeHuii.3HauYeHUEe CEMSH B | SHIOCIIEPM,
MIPU-POJIE U KU3HU YEJIOBEKa | CeMsIO0-JIH.

JlaGopaTopnas pabora 1
«Crtpoenue cemeHu a-
COJIH»

Ctpoenue 3apo-
JbIIIA PACTEHUSI.
JBy-nobHBIE U
OJIHOJI0JIb-HbIE
pacTeHus.
IIpopactanue
CEMSIH.

OOBACHATDH POJIb CEMSIH B
npupoje. XapakTepu3oBaTh
(GYHKIIUY YacTell CEMEHHU.
OnuceIBaTh CTPOEHUE 3apOIbIIIa
pacTteHus. Y CTaHaBJIUBATh
CXOJCTBO MPOPOCTKA C
3apojpiiieM ceMeHH. OnuCchIBaTh
CTa/Iuy MPOpaCTaHUs CEMSIH.
BhIsSBISTE OTIMUNTENBHBIE
MPU3HAKU CEMSH JIBYIOJIbHBIX U
0/1-HOJIOJIbHBIX PACTEHUH.
Hcnone3oBath
UH(OPMALIMOHHBIE PECYPCHI IS
MOJATOTOBKU COOOIIE-HUS O POTIU
CEMSH B JKM3HU YEJIOBE-
ka.llpoBouTh HaOMIOACHNUS,

Pa6ota «Ctpoenue
ceMeHu (aco-
mm»lludposas
nmaboparopusi o
OKOJIOTUH (IATYHK
OCBE-IIICHHOCTH,
BJIQKHOCTH U
TeMIepary-

PBI). DIEKTPOHHBIE
TAOJHIIBI U TIJTAKATHI.




(HUKCHPO-BaTh UX PE3YIBTATHI BO
BpPCEMs BBITIOJI-HCHU A
nabopaTopHOn
pabotel.Cobnroate mpaBuiia
paboTsl B Kabu-HeTe,
oOpaiteHus ¢ 1abopaTOPHBIM
obopynoBaHreM YMEHHE
paboTaTh ¢ 1a00paTOPHBIM
000pyI0BaHUEM,
YBEJIMYUTENIbHBIMU IPUOOpaMu

VYcnosusa
MPOpaCTaHUs
CEMSH

3HaueHue BOJIbl U BO3-1lyXa
JUIS IPOPACTaHUS CEMSH.
3anacHble MUTa-TEJIbHbBIE
BEII[ECTBA CE-MEHHU.
TemmepaTtypHsble

YCIIOBUS MTPOPACTaHUs
cemsH. Pons cBera. Cpo-ku
IIOCEBa CEMSH

N3yunts poiib
3amac-HbIX
MUTATEJIbHBIX BE-
[IECTB CEMEHHM.
TeMm-niepaTypHble
YCIIOBHS
MIpOpacTaHus
cemsH. Poib cBeta

XapakTepru30BaTh poOJb BOJbI U
BO3-J[yXa B MPOpPACTaHUU
ceMsH.OOBSACHSIThH 3HaUEHNE
3aIMacHBIX MU-TATEIBHBIX
BEIECTB B MPOPACTAaHUHU
ceMsiH.OOBSICHATh 3aBUCHMOCTb
popacTa-HUs CEMSH OT
TEeMIIEPATYPHBIX yCIIO-
BU1.[[porHO3upOBaTh CPOKHU
MoceBa ce-MsIH OTJEJIbHBIX
KyIbTYyp. YMeHue padboTath ¢
71a00paTOPHBIM 000PYIOBAHUEM,
YBEJIUYUTEIbHBIMU PUOOpaMH.

PaGoTa

«YcrnoBus
MIPOPACTAHMSI CEMSTH.
3HaueHune BO-IbI 1
BO3]TyXa JIIs TIpopac-
TaHUs
cemsiH. [ {udposas
nmabopaTopusi 1o
9KOJIOTHH (AaTUYHK
OCBE-IIIEHHOCTH,
BJIQYKHOCTH U
TEeMIIepaTy-phl).

Kopens, ero ctpoe-
HUE U 3HAYCHUE.
Kopnessbiit
CUCTEMBI.

Turbel KOpHEBBIX CUCTEM
pactenuii. CTpoeHue KOPHS
— 30HBI KOPHS: KOHYC
HapacTaHusl, BCa-ChIBAHMS,
MPOBEACHUS, ACIICHUS,
pocta. Poct KopHs,
reotponusm. Bu-
JOU3MEHEHHS KOPHEM.
3HaueHHEe KOPHEH B
MIPUPOJIE.

W3yduTh BHEIIHEE U
BHYTpPEHHEE CTpOe-
HUE KOpHS

PaznuuaTh 1 onpenessaTh THITBI
KOP-HEBBIX CUCTEM Ha PUCYHKaX,
repOap-HbIX 3K3EMILIAPAX,
HATYpalIbHBIX
o0bekTax.Ha3piBaTh yactu
KOpHsL. Y CTaHABJIMBATh
B3aMMOCBSI3b CTPOC-HHS U
byHKIMIt yacTeit
KOpHs.OOBSACHATH 0COOEHHOCTH
pocta kop-Hs. [IpoBoanTh

Mukpockon
nudpoBoi,
MUKpoOTperna-

paTbl. DNeK-TPOHHbBIE
Ta-ONMUIBI U TIJ1a-KaThI.




JlaboparopHas padota 2.
«CTpoeHue KOpHs mpo-
pOCTKa»

HaOJIIOICHUS 32 U3-MEHEHUSIMU B
BEPXYILIEYHON YaCTU KOPHS B
nepuoJ pocta. XapakTepu3oBaThb
3HaYCHHUE BUAOU3-MEHEHHBIX
KOpHEH IS
pacrenuii.[IpoBoauTh
HaOroIeHus 1 PUKCUPO-BaTh UX
pe3yABTATHI BO BPEMSI BBITIOJI-
HEHUS 1Ta00opaTOpPHOM
paboTtsl.CobmtoaaTh paBuia
paboThl B Kabu-HETE,
oOpalteHus ¢ 1abopaTOPHBIM
00opy10BaHNEM Y MEHHE
paboTaTh ¢ 1a00pPaTOPHBIM
000pyI0BaHUEM,
YBEIUYUTEIHBIMHA IPUOOPAMH.

JInct, ero
CTPOCHHE U
3HAYECHUE.

Jluct, ero ctpoeHue n
3HaueHne BHemHee
CTpOEHUE JIU-CTA.
Buyrpennee ctpoe-Hue
nucTa. TUIBI )KUIKO-BaHUS
nuctheB. CTpoeHUE U
(GyYHKIMH YCTHUIL. 3HAUCHUE
JIUCTA JUTsl PACTCHHUSI:
(dboTOCHH-TE3, UCTIapEHHE,
ra3zoo0-meH. Jlucronan, ero
POJIb B ’KU3HU PACTCHHUSI.
Bunonszmenenus 1m-cTheB

N3yunTh BHENIHEE U
BHYTPCHHEE
CTPOEHHE JIUCTA.

Ornpenenars 4acTu JUCTa Ha
repbap-HbIX FK3EMIUIIPaXx,
pucyHkax.Pa3znnyare nmpocTteie u
CJIOYKHBIE JIH-CThA.
XapakTepru30BaTh BHYTPEHHEE
CTpOEHUE JINCTA, €r0 YacTH
YcTaHaBIMBaTh B3aMMOCBSI3b
CTpoe-HUS B PYHKIIHI

aucTa. XapakTepru3oBaTh
BUJIOM3MEHEHUS JINCTHEB
pacteHuil Y MeHnue pabotats ¢
1a00pPaTOPHBIM 000PYIOBaHHEM,
YBEJIMYUTEIbHBIMU PUOOpaMHL.

DJIEKTPOHHBIE
TaOJIMIBI U [IJIAKATHI.
Hudposoii naTank
KOHLIEHTPALIM{ HOHOB,
AIIEKTPOJ HUTPAT-
aHMOHOB, DJIEKTPOT
CpaBHE-HHUSL.




Crebenb, ero
CTpOC-HHE U
3HAYEHUE

Crebenb, ero cTpoeHue u
3HAYCHUE

JlaboparopHas pabora 3.
«BHelHee cTpoe-Hue
KOpHEBHIIA, KITyO-Hs,

N3yunts BHELIHEE
CTpOCHHUE CTEOIs.
Tu-me1 cTeOmnei.
Bnyrpen-nee
CTpOCHHE CTEO.

OrnuceiBaTh BHEIIHEE CTPOCHUE
CTeO-J151, MPUBOIUTH IPUMEPBI
pa3IMYHBIX THUIIOB CTEOEH.
HaspiBaTh BHYTpEHHHE YaCTH
cTelJisg pacTeHU! U UX

Mukpockon

U ppOBOI,
MUKpOIperna-
patbl. «Cte-0eib
OJTHO-JIOJTBHBIX U

JTYKOBUIIBD» OyHKIUN cTEOIS. ¢ynkun. Onpenensrsb JBYIOJIBHBIX
Bu-ngonsmenenus BUJIOW3MEHEHHS HA/I-3€MHBIX U | PACTCHUU» DIIEKTPOHH
cTebins y MO3€MHBIX ITOOETOB Ha bI€ TaOTUIIBI U
HAaJ3€MHBIX U I0JI- pUCYHKaX, poTorpadusx, TIJIAKaThI
3€MHBIX [T0OETOB. HATypalb-HBIX
o0wekTax.M3y4yath U OnuCHIBATH
CTpOEHUE MOJ-3€MHBIX T0OETOB,
OTMEeuaTh UX pas-
nnuns. PUKCHPOBATH
pEe3yAbTATHI UCCIIEI0-BAaHUM.
Co0mronaTh ipaBuia paboTHl B
kaOuHeTe, oOpaleHus ¢ Jadbopa-
TOPHBIM 000PYIOBAaHHEM
Ku3HenesTenbHOCTh PACTUTENILHOTO OPraHu3Ma
MusnepaiibHOE TUTA- MunepaibHOE TUTAHUE YcranaBnuBaTh 1 OOBACHATH POJIb KOPHEBHIX Bo- | [ludposas
HUE pacTEeHUM U pacTeHuii 1 3HaYeCHUE B3al-MOCBSI3b JIOCKOB B MEXaHHU3ME naboparopus 1o
3HAYEHHUE BO/JIBI BoabIBo1a Kak MOYBEHHOTO MOYBEHHOTO AKOJIOTHH (JaTYUK

HE00X0IMMOE YCIIOBHE
MUHEPATBHOTO
(TIOYBEHHOT0) MMUTAHMUSI.

B BOJC MHUHCPAJIbHBIX

mIeHue BOJbI 1 MUHC-
PAJIbHBIX BEUICCTB 110

H3Bneuenue paCcTCHUEM
M3 IIOYBBI paCTBOpéHHHX

cosnei. PyHKIHS KOpHe-
BBIX BOJIOCKOB. [lepeme-

NUTaHUS PacTCHUMA
Y YCIIOBUM BHEIIHEH
CpeIbl.

nutanus. O60CHOBBIBATH POJIb
MMOYBEHHOTO NU-TaHMS B JKU3HU
pactenuii CpaBHUBATh U
pasyinyaTh COCTaB U 3HAYEHUE
OPraHMYEeCKUX U MUHE-PATbHBIX
ynoOpeHuit A pacTeHui.
Hcnonn3oBaTh
UH(OPMALIMOHHBIE PECYPCHI IS
MOATOTOBKHU MPE3EHTA-1IUH
MPOEKTa O MPUCTIOCOOIEHHOCTH

BJI&K-HOCTH, OCBE-
IIEHHOCTH)




pacTeHuio. 3HaueHue
MHUHEPAJILHOTO (II0YBEH-
HOTr'0) NUTaHus. TUIbl
yIoOpeHuit U BX POJIb B
KU3HU pacTeHus. JKo-
JOTHYECKHE TPYIIIBI pac-
TEHUH 110 OTHOLIEHUIO K
BOJIE

K BOJIC PACTEHUH Pa3HBIX
9KOJIOrH4€e-CKUX I'PYII

Bosgymuoe nuta-aue | Bo3gymHoe nutanue XapakTepu3oBaTh [IpuBOIUTE IpUMEPHI [Mu¢posas
pacTeHuii — pacTeHuii — ycIoBus, OpraHu3MOB — aBTOTPO(OB U naboparopus 1o
¢dboTocuHTE3 ¢doTocunTe3Y cnoBus HE0OX0Iu-Mble JJIs reTepoTpooB, HAX0-AUTh AKOJIOTHH (JaTYUK
o0Opa3oBaHus BO3IyLITHOTO pa3nuyuus B UX YIJIe-KUCIIOTO Tra3a u
OpraHMYECKUX BEIIEeCTB B | MUTAHUS nuTaHui.OO0CHOBBIBATh KHCJIOpO/1a)
pacteHnu. 3enéHble pacteHunit. OObSICHIT KOCMMYECKYIO POJIb 3€IEHBIX
pacTeHust — aBTOTPO(DEI. b POJIb 3€JIEHBIX pactenuii. cnonb3oBaTh
I'erepotpodsl kak mo- JUCTHEB B MH(OPMALIMOHHBIE PECYPCHI JUIS
TpeOUTENN FOTOBBIX OP- doTocuHTE3E MOJATOTOBKH COOOIIEHHUS O POJIU
TFaHUYECKUX BEIECTB. (doTocuHTEe3a HA Halel
3HadeHune GpoTocuHTE3a B MJIaHEeTe BBITTOTHATH
IpUpOJE HaOJII0IeHNUs ¥ U3Mepe-Hus
Jpixanue Jlpixanue u oOMeH Be- VYcranaBiuBaTh Bocnuranue 6epexxHOTO Hudposas
1iecTB y pacteHuiPosb B3aU-MOCBSI3b OTHOILEHHS K CBOEMY 3/I0pOBBIO, | JIabOpaTopus Mo
JIbIXaHUS B )KU3HU IPOLIECCOB IPUBUTHUE UH-TEpECa K HKOJIOTUH (IATYUK
pacrenuil. CpaBHUTENb- JIbIXaHUS U U3YUYCHMIO NTPEIMETA. yIJ1e-KUCIIOro Ta3a u

Hasl XapaKTepUCTUKA
MIPOLIECCOB JIbIXaHUS U
¢doTocunTeza. ObMeH
BEII[ECTB B OPraHU3Me KaK
BAXHEHUIIUN MTPU-3HAK
XKU3HU. B3anMo-cBs3b
MIPOLIECCOB JIbIXa-HUS U
¢dboTocuHTE3a

dboToCHH-TE3A,
MIPOBOJIUTH UX
CpaBHEHHUE.
Onpenensarb
MOHTHE «OOMEH
BEIIECTBY.
XapakTepru3oBaTh
00-MEH BEIIIECTB
KaK BaKHBIN

KHCIIOPO/JIa)




IPU3HAK KU3HU

9 | Tpancnopr BemecTB. | TpaHCcOpT BEmIeCTB. YcraHaBiuBaTh 1 OOBACHATH POJIb TPAHCIIOPTA [udposas
Hcnapenue Boabl Wcnapenne Boabl B3al-MOCBSI3b BELIECTB, UCITAPEHUS BOJIBL. nabopaTopwst 1o
JTUCTBAMU aucThsiMU. TypropHoe TpaHcIopTa .O00CHOBBIBATh POJIb AKOJIOTHH (JaTYUK
JIaGopatopHast paboTa | COCTOSIHHE KJIETOK BELIECTB B MOYBEHHOTO MH-TAaHUS B )KM3HU | BIAXK-HOCTH, OCBE-

4. «Ucnapenue BOJbI pacTeHumu. pacrenuii CpaBHUBATD U ICHHOCTH ) IU(ppOBOH
JUCTBSIMU JI0 U 110CJIE pa3auyaTh COCTaB U 3HAYECHUE JATYUK
MIOJINBAY, OPraHUYECKUX U MUHE-PATBHBIX | DJIEKTPOTPOBOTHOCTH
5. Typropnoe yoOpeHuit A5 pacTeHu.
COCTOSIHHUE KJIETOK. Hcnone3oBars
6. 3naueHne MH(OPMALMOHHBIE PECYPCHI IS
KYTHKYJIBI H IPOOKH B MOJITOTOBKH NIPE3EHTa-IINU
3allUTe pacTeHU OT MPOEKTa O MPUCTOCOOIEHHOCTH
WCTIApEHHSI» K BOJIC PaCTCHHU Pa3HBIX
9KOJIOTUYE-CKUX TPYIIT
Knaccudukarys mBETKOBBIX pacTeHUN
10 | CemeiicTBa K1acca OO6mras xapakrepuctu-ka. | M3yduTs oOmryro 2 Briaensite ocHOBHBIE TIpu3Haku | PabGoTta ¢ rep-6apHbIM

JBynosibHbIE

CewmeiictBa: Po3o-
LIBETHEIEC, MOTBIJIBKOBBIE,
KpecTtonernsie,
ITacnénonere, CiiokHO-
nBeTHbIe. OTINYHUTEIE-

HBIC IIPU3HAKU ce-MEHCTB.

3HaueHue B MPUPOJE U
KU3HU YeI0-BeKa.
CenbCKoX034ii-CTBEHHBIE
KYJIBTYPbI

Xa-paKTePUCTUKY
ce-MENCTB Kiacca
JBy-n0JIbHBIE.

KJac-ca
JBynonbHble. OMUCHIBATH
OTJIMYUTEIbHBIC TPU3HA-KU
ceMeiicTB Kitacca.Pacrio3HaBaTh
MpeJCTaBUTENEH Ce-MEICTB Ha
PUCYHKaX, repOapHbIX Ma-
Tepuanax, HaTypajibHbIX
o0bekTax. [I[puMeHsITh TPUEMBI
paboTHI C oTpe-AeIuTeIeM
pacrenuii. cnosib30BatTh
UH(OPMAIIMOHHBIE PECYPCHI IS
MOATOTOBKHU MPE3EHTA-1IUH
MIPOEKTa O POJIM PACTEHUH KJlac-

MaTe-pHaJIoM




ca JIBy10JIbHBIE B IIPUPOJIE U
YKU3HU YeJIOBEKA

11

CewmeiicTBa Ki1acca
OaHOIOJIBHBIE

OO01mas XxapakTepucTuKa.

CemeiicTBa: JInnelinele,
Jlykossie, 3naku. Ot-

JIMYUTCIIbHBIC IIPHU3HAKH.

3HaueHue B IpUpoJe

N3yuuts 0611yto
Xa-paKTEPUCTUKY
Cce-MEHCTB Ki1acca
OnHO-10JILHEIE. .

BriiensaTe npu3Haku Kiacca
Opno-nonbHble. OnpenensiTs
IIPU3HAKU JEJIEHUS KI1acCOB
JIBynosbHble 1 OJTHOI0/Ib-HbIE
Ha cemeiicTBa. OnucChIBaTh
XapaKTepHbIE YEPThl ce-MEHCTB
KJlacca
OnnononbHbie. [ [puMeHSITH
npuéMbl paboThI C OIpe-
JeNIUTENEeM
pactenuii.[IpuBouTh IpUMEPHI
OXpaHsIeMbIX BUIOB.
Ucnonb3oBarh
MH(OPMALIMOHHBIE PECYPCHI JUIS
MOJATOTOBKU Mpe3eHTa-11u
MIPOEKTA O MPAKTHYECKOM HC-
MOJIb30BaHUH PACTCHUMN
cemeiictBa OTHOIOIBHEIC, O
3HAYEHHH 3JIAKOB IS dKUBBIX
OpraHu3MOB

Pabota ¢ rep-OapHbIM
Mare-prajioMm




BBenenne — 3 u

TemaTnueckoe MmIaHUpoBaHUE B 7 Kilacce

P. 1. Pacrenust — mpon3BOIUTENN OPraHUYECKOro BemecTsa — 12 4.
P.2. ’)KuBoTHBIE — IOTPEOUTENN OPraHUYECKOTO BelecTBa — 13 u.
P.3. baktepuun, rpu0bl — pa3pylmuTeau OpraHuyecKoro BeulecTsa. Jlnmaauku — 5 4.

O06o0611enne — 1 4.

No | Tema Conepxxanue enesas yctanoBka | Konuu | OcHOBHBIEC BUIBI AesTeNnbHOCTH | Mcronb3oBaHue
1/ ypoka €CTBO | 0Oydaromuxcs Ha ypoKe/BHEY- 000po1I0BaHUS
1! 4acoB | pOYHOM 3aHATUU
Pactenns — mpon3BOIMTEM OPraHMIECKOTO BEIIECTBA
1 | IlommapcTBo OO6mras xapakTepucTHKa. N3yuauts ctpoenne | 1 OO0mras xapakTepuCTHKA. Mukpockon
Hacrosmue Crpoenue, pa3sMHO-)KEHHE Y pa3MHOXEHUE Crpoenue, pa3sMHO-)KEHHE 1 (poBoH,
BOJIOPOCIIH. BoJlopocieit. Paznoobpasue BOJI-pOCIIEi BoJiopocieit. PaznooOpazue MHKpOIpena-paThl.
[TonumapctBo BoJI0-pocieit. OTaensl: 3ené- BOJI0-pociieit. OTaensl: 3emné- (OnnHOKNETOUHAS
barpsinku. Posb Hble, KpacHsbie, bypeie Hele, Kpacueie, bypeie BOJIOPOCIIb —
BOJIOpPOCIIEH B BOJIOPOCIIM. 3HAUYCHUE BOJIOPOCJIH. 3HAYCHHUE XJIAMHJIOMOHA/1A)
BOJIHBIX BOJIOPOCJIEH B IPUPOJIE. BOJIOPOCJIEN B IPUPOJIE.
skocucremax. JI/p | Mcnons3oBanue Boopociei Hcnonb3zoBanue Bogopociiei
1. "U3yuenue YEJI0BEKOM YEJI0BEKOM
OJIHOKJIETOYHBIX U
MHOTOKJICTOYHBIX
BoJjiopocieit"”
2 | Otgen MoxoBuansle, xapaktepuble | M3yuuts cTpoenue | 1 CpaBHUBATh MpeCTaBUTENCH Muxkpockon
MoxoBuaHbIE. 4yepThl cTpoeHus. Kiaccer: U Pa3MHOXKEHUE pa3-JIMYHBIX TPYII PacTeHU 1 (poBOH,
Ponb MxoB B [Teu€HouHMKY U MXOB oTnena, ne-naTh MUKpOTIperna-parhbl.
oOpa3oBaHUH JIucrocrebenbHbIE, UX BbIBO/IbI. HazbiBaTh
OOJOTHBIX OTJIMYUTEIbHBIE YEPTHI. CYILIECTBEHHbBIE MPU3HAKU MXOB.

skocuctem JI/p 2.

Pa3zmuoxenue (6ecro-1o0e u

Pacnio3HaBate npencraBurenen




«CtpoeHue
3€JIE€HOT0 MXa

M0JIOBOE) U pa3-BUTHE
MOXOBHU/IHBIX. MO-XOBI/II[HBIC

MO-XOBHU/JIHbIX Ha PUCYHKaX,
repOapHbIX MaTepuanax, KUBbIX

KYKYIIKUH KaK CIIOpO-BbI€ PaCTEHUSL. o0bexTax. BeraensaTs npu3Haku
TICH» 3Ha4yeHne MXOB B NPH-POJIE U NPUHAIICKHO-CTH MOXOBH/IHBIX
KU3HU YeJIOBEKa. K BBICIIHM CIIOPO-BBIM
JlaGoparopHas pabota 3. pacteHusiM. XapaKTepr30BaTh
«3ydenue BHEITHETO IPOIIECCHI Pa3-MHOXKECHUS U
CTPOCHHUS MOXOBUIHBIX Pa3BUTHSI MOXOBUIHBIX, UX
pacTeHuin» 0COOEHHOCTH. Y CTaHaBIUBAThH
B3aMMOCBSI3b CTPOE-HHUS MXOB H
MX BO3JCHCTBUS Ha CPeAy
oburtanus. CpaBHUBaTh BHELIIHEE
CTPOEHUE 3ETEHOTO MXa
(KyKyIIKMHA JIbHA) U O6eJ0ro Mxa
(carayma), oTMeqaTh UX
CXOJICTBO U
paznuuus. PUKCHUpPOBaAThH
pe3yabTaThl UCCIIE0-BaHUMA.
CoOmronaTh paBuia paboThl B
KaOu-HeTe, oOpaIeHus ¢
1a60paTOPHBIM 000PYIOBAHUEM
Otnen OO6mras xapakTepucTuKa N3yauTh 0011yIO BoIgBisITE 001ITHE YEPTHI PaboTa c rep-6apHbIM
l'onocemenHsie. rojloceMeHHbIX. Pacce-neHue | Xa-pakTepuCcTUKY CTPOCHUS U PA3BUTUS CEMEHHBIX | MaTe-pHAIOM
Ponb TOJIOCEMEHHBIX O roJIoce-MEHHBIX pactenuii. OcBauBaTh NPUEMBI

rOJIOCEMEHHBIX B
AKOCUCTEME TalTH
Jp. 4. «Ctpoenue
M0OEroB XBOMHBIX
pacTeHui»

JI/p 5.«Ctpoenue
MYKCKHX,
KEHCKUX IITUIICK U
CEMSTH COCHBI

IMOBEPXHOCTH 3€MJIH.
OO6pa3oBaHuE CEMSH Kak
CBUETENLCTBO 00-JIee
BBICOKOT'O YPOBHSI pa3BUTUS
rOJIOCEMEH-HBIX 110
CPaBHEHHIO CO CIIOPOBBIMH.
Oco0OEHHO-CTH CTPOCHUS U
pa3BU-THUSA IPEACTABUTENEH
KJacca XBoinksle. I'o510-

pacteHui

paboThI ¢ OTpe-AeauTeneM
pactenuii. CpaBHUBATh
CTPOEHUE CIIOPHI U CEMEHHU.
XapakTepu3oBaTh MPOLIECCHI
pa3-MHOKEHUS U Pa3BUTUS
rOJIOCEMEH-

HbIx. [ Iporaosuposats
MOCJEICTBUS HEPA-IIMOHATIBHOM
JIESTEIbHOCTH YEJIOBEKa JIsl




OOBIKHOBEHHOW)

CEMEHHBIE Ha TEPPUTO-PUU
Poccun. Ix 3Haue-HuE B
IIPUPOJE U XKU3HU YEJIOBEKA

JKU3HU
roJioceMeHHbIX. Mcronp30BaTh
UH(OPMAIMOHHBIE PECYPCHI JUIS
MOJATOTOBKHU MPE3EHTA-IINU
MPOEKTa O 3HAYEHUH XBOMHBIX
necoB Poccun

Otnen
[TokpsITOCEMEHHBIE
, i L[BeTkoBEIE.
Poub
MTOKPBITOCEMEHHBIX
B pa3BUTHHU
3emIleIeus

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

OO01as XxapakTepucTU-Ka.
CemeiicTBa: Po3onsernsie,
MOTBUIBKOBEIE,
Kpecrougernsie,
ITacnénosele, CloKHO-
uBeTHbIC. OTINYUTEI-HBIC
MPU3HAKU CEMENCTB.
3Ha4YeHHE B IPUPOJE U
YKU3HU YesI-BeKa.
CenbCKOX03SI1ICTBEHHBIE
KYJIBTYPBI

N3yuuts 06myro
XapaKTEPUCTHUKY ce-
MENCTB Kinacca J[By-
JOJIbHBIE.

Bb1iensaTe OCHOBHBIE IPU3HAKU
KJ1ac-ca J[By1oJbHbIE.
OnuceiBaTh OTJINYUTENIbHBIE
IIPU3HA-KU CEMENCTB Kilacca.
Pacno3naBarth npencraButenen
C-MEHCTB Ha PUCYHKaX,
repOapHbIX Ma-Tepuaiax,
HaTypaJIbHBIX
obwekTax.[IpumeHsaTs TpUEMBI
paboTHI C OTpe-AeuTeeM
pacrennii. Ucnosib30BaTh
MH(GOPMALIMOHHBIE PECYPCHI IS
MOATOTOBKU Mpe3eHTa-11uu
MPOEKTa O POJIU paCTEHUI Kiac-
ca JIBynosbpHBIE B IPUPOJIE U
’KU3HU YeJIOBEKa

PaGora ¢ repbapHbIM
MaTepHUanIoM




CewmeiictBa kiacca | OOmias xapakTepUCTHKA.
OnHOAONBHEIC CemeiicTBa: JInneiinele,
Jlykossie, 3naku. Ot-
JIMYUTCIIbHBIC IIPHU3HAKH.
3HaueHue B pUpoJe

N3yuuts 0611yto
Xa-paKTEPUCTUKY
ce-MEHCTB Ki1acca
OnHO-10JILHEIE. .

BriienaTe npu3Haku Kiacca
Opno-nonbHble. OnpenensiTs
IIPU3HAKU JEJIEHUS KI1acCOB
JIBynosbHbIe 1 OJTHOI0JIb-HbIE
Ha cemeiicTBa. OnuChIBaTh
XapaKTepHbIE YEPThI ce-MEHCTB
KJ1acca
OpnnonosbHbie Il puMeHsTH
npuéMbl paboThI C OMpe-
JIEIIUTENIEM
pacrennid. I IpuBoIUTE TpUMEPBI
OXpaHsIeMbIX BU/IOB.
Hcnonws3oBath
MH(OPMALIMOHHBIE PECYPCHI IS
MOJATOTOBKU Mpe3eHTa-11N
MIPOEKTA O MPAKTUYECKOM HC-
MOJIb30BAHNUN PACTEHUI
cemeiictBa OHOIOIBHEIE, O
3HAYECHUH 3JIaKOB JUISl JKUBBIX
OpraHu3MOB

Pabota ¢ rep-OapHbIM
Mare-pruajioMm

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

OOmast xapakTepu- Cpena oburanusi, BHEIII-
CTHKA MOJIIIapCTBa Hee crpoeHue. CTpoe-Hue
[Ipocteiimmue. Y )KU3HEICSTEIhb-HOCTh
JIabopatopHasi paboTa | CapKOJOBBIX Ha IPUMEPE
7. aMEOBI-TTPO-Tesl.
«Crtpoenue u Pa3znooOpasue cap-
MepeIBU-KEHUE konoBbIX Cpena
UH(DY30pUU-TY- oOuTaHusl, CTpOE-HUE U

JHatb oburyro
XapaKTe-PUCTUKY

[Ipocreii-mnm, Ha
npumepe Tu-na
Capko10KryTH-
koBble. Ha mpumepe
3BIJIEHBI 3€JI€HOU
MOKa3aTh

1

BBISBISITE XapaKkTepHbIE
MIPU3HAKY TI0IIIapCTBA
[Ipocreitmume, nim On-
HOKJIETOYHBIE, THIIA
CapkoJ0BbIE U
KT'YTHKOHOCIIBL. Pacrio3HaBath
MpeCTaBUTENEH Ki1ac-ca
CapKkoJ10BbI€ HA MUKPOTIpEna-

Mukpockon
undpoBoi,
MUKpOTIpena-paTsl
(ameba, HBrICHA
3eneHasi, tHPy30pus
Tydenbka)




(henpKu»

8. «CpaBHUTEIBHAS
XapaKTepUCTHKA
OJTHOKJICTOYHBIX
OpraHu3MOB»

NepeBIKEHUE Ha
IIpUMEpE IBIIICHBI 3€T1€E-
HOU. XapakTep NUTaHUS,
€ro 3aBHCUMOCTB OT
yCIIOBHM cpenpl. [Ipixa-
HUE, BBIJICTICHUE U pa3-
MHOxeHue. CoueraHue
MPU3HAKOB )KMBOTHOTO H
pacTeHus y IBIIICHBI
3enénoil. Paznoobpaszue
KTYTUKOHOCIIEB

B3aUMOCBSI3b CTPOE-
HHSA U Xapakrepa
IIHU-TaHUus OT
YCIOBUU
OKpYyKarolen
cpenbl

parax, pUCyHKax,
dororpadusx.yYcraHaBIuBaTh
B3aMMOCBSI3b CTPOE-HUA U
(GyHKUMI OpraHu3Ma Ha Ipu-
Mepe amEOBI-TIpOTeEsl.
O060CHOBBIBaTH POJIb
MPOCTEUIINX B
IKOCHCTEMAX Y MEHHE paboTaTh C
1a00paTOpPHBIM 000PYIOBaHUEM,
YBEIUYUTEIbHBIMHA IPUOOPAMHU.

Tun Kumeyno-
nosioctHble. CTpoeHue
1 )KH3HE-
JeSATeITbHOCTD

OO6mue yepThl cTpoe-
Hus. ['mapa — oauHOY-
Hb1i nosum. Cpena o0u-
TaHWs, BHEIIIHEE U BHY-
TpEHHEEe CTPOCHHUE.
Oco0OEHHOCTH KU3HEIE-
ATEIILHOCTH, YPOBEHB
OpraHu3aIlui B CpaBHE-
HHUM C TPOCTEHITUMHU

N3yuuts cTpoeHne
u
KU3HEAEATEIBHOCTD
KHILIEYHOIIOJIOCTHBI
X Ha IpUMepe
TUJPBI, BBIIECIUTD
OCHOBHBIC Y€PThI
YCIIOKHEHHUS
OpraHu3anuy 1o
CPaBHEHHIO C IIPO-

OnuceiBaTh OCHOBHBIEC MIPU3HAKU
MoIapcTBa

Mmuoroknerounsle. Ha3pBaTh
MPEACTABUTENEN THIIA KU-
MIEYHONOJIOCTHEIX. BRIAEHATE
001I1e YepThl CTPOCHUS.
OOBACHATH HAa IPUMEPE HATHYNE
Jy-4€BOW CUMMETPUU Y
KUIIICYHOIO-IOCTHBIX.
XapakTepu3oBaTh NPU3HAKU

Mukpockon

1 (poBoOH,
MUKpOTpena-parhbl.
(BHY-TpeHHee
CTpOEHHUE TUJPHI)

CTEHIIINMU. 0oJiee CI0KHOM OpraHU3aIliy B
CPaBHEHMH C IPOCTEHIIUMU
Tun Konbyatsie ue- Mecra obutanus, ctpoe- | U3yuuTh Pacno3naBate npencraButeneir | Mukpockon
pBHU. HUE U )KU3HEIeATENb- 0COOEHHOCTH KJIac-ca Ha PUCYHKaX, 1 poBoH,

HOCTb CHCTEM
BHYTPEHHUX OP-TaHOB.
YpoBHU OpraHu-3aluu
OpraHoB YYBCTB
CBOOOTHOKHUBYILUX
KOJIbYaThIX YepBEH U Ma-
Pa3UTUYECKUX KPYTJIBIX
yepBen

YCIIO)KHEHUS B
CTPOEHUH KOJIbYa-
TBIX 4YepBel Kak 00-
nee
BBICOKOOPraHU30-
BaHHOM TPyMIIbI MO
CPaBHEHUIO C
TUTIOCKU-MU U

doTorpadusx. XapakTepu3oBaTh
YePTHI YCIIOKHE-HUSI CTPOCHUS
CHCTEM BHYTPEHHHUX
opranoB.DopMyIHpOBaTh BBIBOJ
00 ypOBHE CTPOCHUS OpPraHOB
YYBCTB

nabopaTop-HOe
06opyno-BaHue. Jiek-
TPOHHBIE TA0-TTHIIBI




JlaboparopHuas pabdorta 9.

KpYTJIbIMU 4ep-

«BHeunee ctpoeHue BSIMU.
JI0X/IEBOTO YEPBs, €TO
NepeBIKEHHE, pa3pa-
KHUMOCTBY.
JlaboparopHuas padora 10
(10 yCMOTpPEHHUIO yuu-
TEJsT)
«BHyTpeHHee cTpoeHue
JIOXKJIEBOTO YEPBS».
9 | Tun Mostocku Cpena oburtanus, BHEII- N3yunth Paznuuare u onpenenars 1By- [Mudposoii
Hee CTPOEHHE Ha MPUMe- | OCOOCHHOCTH CTBOPYATHIX MOJUTFOCKOB Ha MHUKPOCKOTI,
pe 6e33y0ku. CTpoeHHe U | CTPOEHHS Kilacca pHUCYH-Kax, poTorpadusx, naboparop-Hoe
(GYHKIIMU CHCTEM BHY- JIBycTBOpYATHIC HATYpaIbHBIX 000pyI0-BaHUE.
TPEHHUX Opra”os. Oco- MOJI-JIFOCKH 00bekTax.O0bICHATh Biax-Hb1e npemnapa-
OCHHOCTH pa3MHOKEHUS B3aMMOCBSI3b 00pa3a )KU3HU U TBI, KOJIJICKITHH
u pa3Butus. Poib B pu- 0COOEHHOCTEN CTPOCHUS PAaKOBHH MOJUTIOCKOB.
poJie ¥ 3HaYeHue A7 JIBYCTBOPYATBIX OJEeKTpOHHBIE
YeJioBeKa. MOJUTFOCKOB. XapaKTepu30BaTh TaOJIHLIbI
JlabopaTtopHnas padorta 11. YepTHI MIPUCTIOCOO-TICHHOCTH
«BHemHee cTpoeHue pa- MOJUTFOCKOB K Cpefie OOU-TaHuUs.
KOBHUH NPECHOBOJHBIX U ®opMynupoBaTh BBIBOJ O POJIH
MOPCKUX MOJUTFOCKOB» JIBY-CTBOPYATBIX MOJUIFOCKOB B
BOJHBIX
9KOCHUCTEMAX, B JKU3HU
YyesioBeKa. Y CTaHaBJIUBaTh
CXOJICTBO U Pa3IUyus B
CTPOCHUU PAaKOBUH
MoJuTIOcKOB.Co0II01aTh
npaBujia paboThl B KaOM-HETE,
oOpareHus ¢ 1ab0paToOpHbIM
000pyI0oBaHEM
10 | Tun YnenuctoHorue. | OOmias XxapakTepucTU-Ka, | BBISBUTH OCHOBHBIE BBISBIIATE XapakTepHbIe I"epOapHBbIif MaTepuai




Knacc Hacekombie OCOOCHHOCTH BHEIII-HETO | XapaKTepHbIC MPU3HAKNA HACEKOMBIX, — CTpPOCHUE Ha-
cTpoenus. PasHo-o0pa3ue | mpusHa-ku OTIMCHIBATH UX MIPH BbI- CEKOMOTO, TUIIBI
POTOBBIX Opra-HOB. HACCKOMBIX. MOJIHEHUU JIA00paTOPHOI pa3BUTHSL.
Crpoenue u GyHKIUA N3y4uth TUTIBI paboThL. Y cTaHABIMBATH
CUCTEM BHY-TPEHHUX pa3BU-THS B3aMIMOCBSI3b BHY-TPEHHETO
opraHoB. Pa3-MHOXXeHHE. | HaCEKOMBIX CTPOCHUS H MPOIIECCOB
Pa3BuTHE ¢ HEMOIHBIM KU3BHEICATCIILHOCTH
npeBpamieHuemM. [ pyrb HacekoMbIx. Habmronars,
HaceKOMBIX. Pa3zButue ¢ (buKCHPOBaTh PE3yIbTa-ThI
TTOJTHBIM TIPEBPAICHU-EM. HAOJIOICHUH, JIeaTh
I'pynmer HacekoMmbIX. Posb BBIBOI6I. COOITIOIATh TIpaBUiIa
Ka)XJ0# CTauu Pa3BUTHS paboThl B Kabu-HETE,
HaCEKOMBIX oOpaiteHus ¢ 1abopaTOPHBIM
JlabopaTtopHnas padorta 12. 000py/TOBaHHEM.
«BHemrHee cTpoeHne XapakTepru30BaTh THITBI
HaCcEKOMOTO0» pa3BHUTHS HA-CEKOMBIX.
OOBACHATD NPUHIIMIIBI
Kiaccuduka-muu
HACEKOMBIX. Y CTaHaBJIMBATh
CUCTEMaTUUYECKYIO
MPUHA]ICKHOCTD
HACEKOMBIX. BBISIBIISITh paznuuus
B Pa3BUTUHU HA-CEKOMBIX C
MOJIHBIM U HEMOJHBIM
peBpalieHUEM
11 |. OcoOennoctu BHemHero | M3yuuTsb XapaxTepu3oBaTh 0cOOeHHOCTH | BiaskHble mpemnapatsl
Tun Xopaossie. CTpOEHUS, CBSI3aHHBIE C 0COOEHHOCTH BHEIITHETO CTPOCHUS PHIO B «Pp16b1». MoO-n1enp —
[To3BOHOUHBIE oOuTaHueM B BHEIITHETO CBSI3H CO Cpefioii oOUTaHus. CKe-JIeT PBIObI
xuBoTHbIE. Hankiace | Boge.Ctpoenue u CTpOEHHUS, OcBauBath MpuéMBI pabOTHI C

PEIOBIL.

(bYHKIMH KOHEYHOCTEH.
Opranbl O0KOBOM JTUHUH,
Oprassl ciyxa,
paBHOBecusi. ONIOpPHO-

CBsI3aHHBIE C OOUTA-
HUEM B BOJC

OIpe-IeIUTeNIeM
KUBOTHBIX. BEISIBIISITE UepThI
HPUCIIOCOOIEHHO-CTH
BHYTPEHHETO CTPOCHHUS PBIO K




JIBUTaTeNIbHAs CUCTEMA.
Ckenet Hemap-HbIX U
MApHBIX TJIABHU-KOB.
CKener rojaoBbl, CKEIET
xabp. OcobeH-HOCTH
CTpoeHus U PyHK-IUI
CHCTEM BHYTPEHHHX
opraHoB. YepTsl Oosee
BBICOKOTO YPOBHS Opra
HU3alMU PbIO 1O CpaB-
HEHHIO C JIAHIIETHUKOM.
JlabopaTtopHnas pabota
«BHennee cTpoeHue u
0COOEHHOCTH MepeBH-
xeHus pe1os JI/p 13.
«BHyTpeHHee cTpoeHue
PBIOBD)

obutanuto B Boje. Habmogare u
OTIMCBHIBATh BHEITHEE CTPOCHUE U
O0COOEHHOCTH NepeaBU-KEHUS
pBIO B XO/1€ BBHITIOJHEHUS JIa-
O6oparopHoii padboTel. Cobionath
npaBujia MOBEJICHHUS B KaOMHETE,
oOpaiteHus ¢ 1abopaTop-HbIM
000py/T0BaHHEM.
YcranaBinvuBaTh B3aMMOCBSI3b
CTpOE-HUS OT/ACTBHBIX YacTen
ckesera pbl0 ¥ UX QyHKIMH.
BEISBIIATE XapaKTepHBIE YEPTHI
CTPOCHUS CUCTEM BHYTPEHHUX
opra-HoB.CpaBHMBaTh
0COOEHHOCTH CTPOCHHUSI U
(GyHKIMIA BHYTPEHHUX OPTaHOB
pBIO U TAHIIETHUKA.
XapakTepru30BaTh YEPThI
yCII0’KHE-HUS OpraHu3aIiuu pei0

12 |. XapakTepHbIE YEPTHI N3yuuth 4epThl YcranaBinuBaTh B3aMMOCBSI3b Bnaxxnsie mpenapatbl
Knacc 3eMHOBOITHBIE | CTPOCHUS CHCTEM BHY- CTpOE-HUSI CHUCTEM CTpOE-HUS OPTraHOB U CHCTEM «3eMHOBO/I-HBIE»
TPEHHUX OPTraHOB 3eM- BHYTPEH-HHUX OpraHoB ¢ UX QYHKIUSIAMU U
HOBOJIHBIX IO CpaBHe- OpraHOB 3€MHO- cpenoii oouranus. CpaBHUBATH,
HHUIO C KOCTHBIMH pbIOa- BOJIHBIX TIO CpaBHe- 00001aTh HHGOPMA-IIHIO O
MU. CXOJICTBO CTPOCHUS HUIO C KOCTHBIMH CTPOCHHUU BHYTPEHHHX Opra-HOB
BHYTPEHHHUX OPTaHOB ph1OaMu amduOuii u prIO, AEIaTh BHIBO-
36MHOBOJHBIX U PBIO 161 OTipeiessaTh 4epThl Oosee
BBICOKOW OpraHu3aluu
3eMHOBOJIHBIX TI0 CPaB-HEHHIO C
peIOaMu
13 CXOJCTBO | pa3ianyus N3yuuts uepThl YcTaHaBnuBaTh B3aUMOCBSI3b Brnaxubie npenapatsl

Knacc
MIPECMBIKAIOIIHUECH. .

CTPOCHHA CUCTCM BHY-
TPCHHUX OPraHOB IIPC-

CTpOE-HMSI CUCTEM
BHYTPEH-HHUX

CTPOC-HUS BHYTPCHHUX OPraHOB
1 CUCTCM OpPraHOB peHTHJ’IHfI, Hux

((HpeCMBI'KaIOH_II/IeCH»




CMBIKAIOIINXCS U 3€MHO-
BOJIHBIX. YepTsl pu-
CIIOCOOJICHHOCTH

OpraHoB IIPECMBbI-
KaIOLIMXCs 110 CpaB-
HEHHUIO C

GyHKIHA U cpeIbl
oOuTaHus. BBISBIATE 4epThI
0oJiee BBICOKOI Op-raHu3aluu

MIPECMBIKAIOIIUXCS K 36MHOBOJHBIMHU. IIPECMBIKAIOLIUXCS 110
JKU3HM Ha cyuie. Pa3- CPaBHECHUIO C
MHO>KEHHE U PA3BUTHE. 36MHOBOIHBIMU. X apaKTEPU30BaT
3aBUCUMOCTb I'0JIOBOTO b IPOLIECCHI pa3-
KU3HEHHOTO LIUKJIA OT MHO>KEHHUS U Pa3BUTHS
TEMIEPATYpPHBIX yCIIO-BUI JIETEHBIIIECH Y
IIPECMBIKAIOLIUXCS.
Hcnonbs3oBath
MH(OPMALMOHHBIE PECYPCHI IS
MOJATOTOBKU Mpe3eHTa-11uu
MIPOEKTa O T0JI0BOM KU3HEHHOM
IIUKJIC PENTUIINH, 3a00TE O
IOTOMCTBE
14 B3anMocBs3b BHEIIHETO N3yunth XapaxtepuzoBatb ocobeHHocty | Yyueno [Itu-sl,
Kiace [Itnnst. CTPOEHUS U MPUCTIOCO0- B3aUMOCBS3b BHEIIIHETO CTPOEHUS NTHUL] B Ilepps nTHLBI, MU-

JIEHHOCTH NTHII K MONETY.
Tunel nepbeB 1 ux QyHK-
uuu. YepTsl cX0aCTBa U
pa3nu4us MOKPOBOB MTHUI]
U PENTHINAM.
JlaGopaTtopHnas pabdora 14.
«Buemrnee ctpoenue
ntuiel. CTpoeHue mne-
preB» M3meHeHus
CTpOEHUS CKeJieTa NTHII B
CBSI3H C
MIPUCTIOCOOIEHHOCTHIO K
nonéry. Oco6eHHOCTH
CTPOEHUSI MYCKYJIaTyphl U
e€ ¢pynkuuu. [Tprunns

BHEIIHErO CTPOCHUS
u
MPUCTIOCOOTIEHHOCT
Y NTHUII K TTOJIETY

CBSI3M C UX
MPUCTIOCOOJICHHOCTHIO K
nosi€Ty.OOBSCHATD CTPOCHUE U
(YHKIIUHU TTe-PhEBOTO MOKPOBA
Teja NMTHULL. Y CTAHABIIMBATh
YepThl CXOJICTBA U PA3INYUS
MOKPOBOB NTHII U PENTHU-

nui. M3ydars U onuchbiBaTh
0COOCHHOCTH BHEIIIHETO
CTPOEHUS MTHII B XOJI€ BbI-
MOJIHEHUS JTa00OpaTOPHOM
paboTs1.CoburoiaTh mpaBuiia
paboTHl B KabU-HETE,
oOpaiteHus ¢ 1a0opaTOPHBIM
000pyoBaHEM

KpOTIperapa-Thl
«[lepbst THIY, CKETET
roJry0s.




CpaCTaHI/IH OTOCIIBHBIX
KOCTEH CKeJIeTa IITHII,

«CTpoeHue ckenera Mnru-
IBI»

Jlaboparopuas padota 15.

15

Knacce
MiiekonuTaroIme.

OCoOeHHOCTH CTPOCHUS
OIOPHO-/IBUTaTENBHO N
CUCTEMBI. YPOBEHb Opra-
HU3A1UU HEPBHOW CH-
CTEMBI 10 CPAaBHEHHUIO C
JPYTUMHU [TO3BOHOYHBI-
MH. XapaKTEepHbIE YEPTHI
CTPOEHMSI MUILEBAPH-
TEJIbHON CUCTEMBI KO-
MIBITHBIX U TPBI3YHOB.
VYcnoxHeHne CTpoeHus U
(GyHKIMI BHYTPEHHHUX
OpraHoB.

«CTtpoeHue ckenera
MJICKOTIUTAIOIIX)

JlabopaTtopHnas padora 16.

N3yunts ckener u
BHYTPEHHEE
CTpOo€eHue
MJIEKOITATAOIIHNX

OnwuceIBaTh XapakTepHbIE
OCOOEHHO-CTH CTPOEHUS U
(GyHKIMI 01IOp-HO-
JIBUTATEIIEHOW CUCTEMBI,
UCTIOJb-3YsI IPUMEPHI KHUBOTHBIX
pasHBIX cpen
oburanus.IlpoBoauTth
HaAOIOICHUS U PUKCUPO-BATh UX
pe3yIbTaThI B XOJI€ BHITIOTHE-
HUS Ta00paTOpPHOM

paboThl. XapaKkTepu30BaTh
O0COOEHHOCTHU CTPOECHHUSI CUCTEM
BHYTPEHHUX Opra-HOB
MJIEKOTTUTAIOINX 110 CPAaBHEHHIO
c

PEeNTHIIHAMA. APTYMEHTUPOBATh
BBIBOJIBI O TTPO-TPECCUBHOM
Pa3BUTHH MIICKOTIUTAIO-
mmx.CoOuoaaTh mpaBuia
paboTHl B Kabu-HeTe,
oOpareHus ¢ 1ab0paToOpHbIM
o0opynoBaHueM

BiaxxHble peniapatsl
«Kpomuk», ckener
MJIC-KOIIUTAIOLIEr O

bakrepun, rpuObl — pa3pymuTen OpraHudeckoro Bemectsa. Jinmaiauku

16 | Ctpoenue u

‘ EaKTepI/II/IZ CTPOCHHUC U

| XapakrepuzoBath

|2

| OnmcriBath pa3HOOGpa3HEIE

PaCCManI/IBa-HI/Ie




KU3HEJESATEIbHOCTD KHU3HEeATeNbHOCTh. bakT | ocoGenHocTn (dopMBbl OaKTepUaTbHBIX KIETOK | OaKTepuil Ha TOTOBBIX
Oakrepuil. 3HaUeHUE | €pUM — IMPUMHUTHB- CTpOe-HHUS Ha PUCYHKE MUKpOIIpena-parax ¢
OakTepuil B IpUpOJC | HBIC OJHOKIETOUHBIC Op- | OaKTepuid. yueOHMKa.Paznuyarh NOHATHS: UC-TI0JIb30BAaHUEM
1 ’KU3HU YeJI0BEKa rauu3Mmel. CTpoeHue Oax- «aBTOTPO(DBI», «IreTepOTPOPBI», | MUKPOCKOIIA.

Tepuil. Pa3MHOKeHHeE. CIPOKAPUOTHI», «IYKAPUOTHI».

OakTepuil AeICHUEM XapaxkTepu3oBaTh [IPOLIECCHI

KJIeTKU HazaBoe. bakre- YKU3HE-JIeSITEIbHOCTU OaKTepun

pHH KaK camasi IpeBHSA Kak mpoka-puot.CpaBHUBATH U

rpyIIa OpraHu3MoB. OIICHUBATh POJIb OAKTE-puUil-

[Ipoueccel xxu3nenes- aBTOTPO(OB U OaKTEpUN-TETEPO-

TENbHOCTH OaKTepuil. TpodoB B mpupoaeyY MmeHue

[TonsiTne 06 aBTOTpOdax paboTaTh ¢ 1a60paTOPHBIM

U reTepoTpodax, mpoka- 000pyTI0BaHHEM,

pPHOTAX M 3yKapuoTax YBEIUYUTEIILHBIMHA IPUOOPAMH.

17 | I'pu6sl. Obmas Mmuoroo0Opasue u 3Haue- | XapakTepu3oBaTh [Toapaznenars HUISIIOYHbIE ['oToBUTH MU-
XapaKTEPHUCTHKA. Hue rpuboB. CTpoeHue CTPOEHHE rpuObl Ha TUIACTUHYATHIE U Kpompenapar
MHuoroo0pasue HUISTIOYHBIX TPUOOB. [UIATIOYHBIX TpyO4arbie. OnMCHIBATH KYJIBTYPBI
rpuooB. [TnecueBbie TpuOHI, UX rpuooB. CTPOCHHME IIECHEBBIX TPUOOB MO | Aposiokei. M3yuaTs

WCTIOJb30Ba-HUE B
3IIPaBOOXPaHEHUH
(aHTUOMOTHUK TICHUITUII-
nuH). OOHOKIIETOYHBIC
rpudbl — apoxoku. Mx
WCIIOJIb30BAHUE B XJIE-
OomeUeHUN U TTHBOBape-
Huu. Che00HbIC U S710-
BUTHIC TpHOBL [IpaBuia
cbopa u ynotpeOiaeHus
rpu6oB B numly. [lapasu-
TU4ecKue rpuobl. Poib
rpuOOB B TIPUPOJIC U
YKU3HU YEJIOBEeKa

PUCYHKY yueOHHKA. OOBICHATH
TEPMUHBI «aHTHOUOTHK» H
«TeHUIHIUTAHY. Pacio3HaBaTh
CheOOHBIE U SITIOBH-THIE TPUOBI
Ha TabJIUIaX ¥ PUCYHKAX
y4eOHUKa. Y4acTBOBATh B
COBMECTHOM OOCYK/Ie-HUU
npaBui cOOpa U UCIIOJIb30BaHUS
rpu0oB.O0BACHATH 3HAYCHHE
rpuOOB IS Ye-JIOBEKa U JUIs
HPUPOIBI

TIJIECHEBBIE TPUOBI MO/
MHUKPOCKO-TIOM TTPH
Ma-JIOM yBEJIH-UYCHUHU
Ha ro-TOBBIX
n\MUKpoIpera-
paTax.JIeKTPOH-HbIC
TaOJUIIBI U [IAKATHI.




TemaTnueckoe MmiIaHUpPOBaHUE B § Kilacce

Beenenue — 2 u

P.1. HacnencTBeHHOCTB, cpena U 00pa3 KU3HU — (GaKTOPHI 3T0POBBS — 6 U

P.2. IlenocTtHOCTH OpraHu3Ma 4ejJoBeKa — OCHOBA €r0 KU3HEACATEIbHOCTH — 7 4.
P.3. OnopHo-aBurarenbHas cuctema. @U3n4YecKoe 310poBbe — 7 U.

P. 4. Cucremsl xu3neobecneuenust. QopMupoBaHue KyJabTyphl 310pOBbs — 28 4
P.5. PenponykTBHAs cucteMa U 310poBbe — 3 4.

P.6. CucreMsl peryasiuu Ku3Heaes I TETbHOCTH — 7 4.

P.7. Cps3b opranusma c okpyxaronieii cpenoii. CeHcopHbIe CUCTEMBI — 6 4.
0O606mmenue — 1 u.

No | Tema Conepxanne [leneBas yctanoBka | Kommu | OcHOBHBIE BUABI AesaTenbHOCTH | Mcnonb3oBaHue
/ ypoka €CTBO | 0Oydaromuxcsi Ha ypOKe/BHEY- 000poTI0BaHUS
II qacoB POYHOM 3aHATUU
Pactennst — mpon3BOIMTEIN OPraHUYECKOTO BEIIECTBA
1 | Knerka — Crpoenue oprannuzMa N3yuuts ctpoenue, | 1 HaspiBaTh OCHOBHBIE YacTH Mukpockon
CTpYKTYypHast YelloBeKa: KJIETKU, TKa-HH, XMUMHYECKUN COCTaB kjeTku. OnuchBaTh GyHKIUU 1 (poBoH,
eIMHHULIA Oprasbl, CHCTEMbI OPraHOB. KJIETKH TaK ke Mpo- opraHou10B. OObSICHATD MUKpOTIpena-paThbl,
opranusma MeTo1bl U3yde-HuUs KUBBIX L[ECChI MOHITHE «PEPMEHT. nabo-paTtopHoe
OpraHu3MOB: HaOJIO/IEHUE, KUBHEEATelb- Pasnuyats npouecc pocta u 06opynoBa-HuE
u3Mepe-Hue, SKCIIEPUMEHT. HOCTH npouecc pa3BuThs. ONUCHIBATH

JlabopaTtopHas pabora 1
«/letictBue dpepmenTa
KaTaja3bl Ha MIEPOKCH/T
BOJIOPOJI»

MIPOLIECC JICTICHUS KIETKH.
BrInoIHATE J1ab0paTopHbIiA
OTIBIT, HA-0JII0/1aTh
MIPOUCXOJISIINE SBIICHUS,
bukcupoBaTh pe3yabTaThl
HaOII0Ie-HUsl, IENIaTh
BbIBO1b1. COOIIOAATH MTpaBuMiia
paboThl B KaOu-HeTe,
oOpaneHus ¢ 1abopaTopHbIM




000py/I0BaHHEM

KomrmioneHTsI
Oopranusma
qeJI0BEKA.

Crpoenue opranusma
YelloBeKa: KJIIETKH, TKa-HHU,
OpraHbl, CHCTEMbI OPraHOB.
Metopl U3yde-HuUsl )KUBBIX
OpraHuU3MOB: HaOJI0/IEHUE,
MU3Mepe-Hue, SKCIICPUMCHT.
JlaboparopHas padota 2.
«KieTxku ¥ TKaHU O
MHUKPOCKOTIOM)

O000ImuTEL U
yrIayOuTh 3HAHUS
YUAIUXCS O PA3HBIX
BHJIaX ¥ TH-TIOB
TKaHEH YeJIoBeKa

OnpenensTb MOHATHUSA: «TKAHbY,
«CHU-HAIICY,
«Heupornusa».Ha3piBaTh TUIIBI 1
BUJIBI TKAHEH T10-3BOHOYHBIX
KUBOTHBIX.Pa3nuyare pazHbie
BUJIbI U TUTIBI TKA-HEH.
OrnuceiBaTh 0COOCHHOCTH TKa-
Hell pa3HbIx TunoB. CoOmoaTh
npaBuiia oOpalleHus ¢
MUKpOcKonoM.CpaBHUBATh
WUTIOCTPALMK B YUeOHHU-KE C
HaTYpaJTbHBIMH

00bexTaMu. BRITOTHATE
HaAOJFOIEHUE C IIOMOIIBIO
MHUKPOCKOTIA, OTUCHIBATH
pe3ynbTaThl. CoOMI01aTh
npaBuiia paboOThI B KaOU-HETE,
oOpareHus ¢ 1ab0paToOpHBIM
000py/TOBaHHEM

Mukpockon

U ppOBOI,
MHKpOIIpena-parsl
TKaHen

O6miee crpoeHue
ckerneta. OceBoit
CKeneT

Crtpoenue, cocraB
H COequHEe-HUE
Kxocrei. JIabo-
paTopHas pabdoTta 3.
«CTpoeHHe KoCT-
HOM TKaHW
JlaGopaTtopHas pa-
6ota 4. «CocTtaB
KOCTE»

Onopa u IBMKEHUE.
OnopHo-aBUTaTEIBHAS
cucteMa. MeToibl u3y4e-Hus
JKHUBBIX OPTaHU3MOB:
HaOI0ZICHUE, U3MEpe-Hue,
akcriepuMeHT. CKeseT
TOJIOBBI U TYJIO-BHUIIIA.
Ckenet KOHEYHO-
crei.CTpoeHue ckenera nosi-
COB KOHEYHOCTEH, BepX-HEH
M HIDKHEH KOHEYHO-CTEM.
Ckener
KOoHeuHocTeHCTpoeHue

N3yuuts cTpoeHue,
COCTaB U THUIIbI
coeu-HeHUs
KocTeil. U3yuuthb
CTpOEHUE U
0COOCHHOCTH
CKeJIeTa rOJIOBBI U
TYJIOBUIIA

a3bIBaTh YaCTH CKEJICTA.
OnuceiBaTh PyHKIIMH
ckeneta.OnuchiBaTh CTPOCHUE
TpyOYaThIX KO-CTEH U CTpOEHHUE
cycraBa.PackpbiBaTh 3HaUEHUE
HAaJIKOCTHULIBI, XpAIIIa,
CyCTaBHOM CYMKH, T'yOUaTOTO
BEIIECTBA, KOCTHOMO3IOBOM
ITOJIO-CTH, >KEJITOT0 KOCTHOT'O
Mo3ra. OOBSICHATH 3HAYEHUE
COCTaBHBIX KOMIIOHEHTOB
KOCTHOM TKaHHU.BBIOIHATE
71a00PaTOPHBIE OMBITHI,

PaboTa ¢ Mmy-JspKOM
«Cxke-neT gyenoBe-
Ka» DJIEKTPOHHBIE
TaOJIMIIBI U IJIAaKaThI




CKEJIeTa M05-COB
KOHEYHOCTEH, BEPX-HEU U
HUWKHEW KOHEeuHO-cTel. JL.P.
5. «MccnenoBanue cTpoeHus
IIJIEYEBOT0 MOsICa»

¢ukcupoBatb. ONUCHIBATE C
MOMOIIIBIO WILTIOCTPA-IIUU B
yu4eOHUKE CTpOEHUE
yepena.Ha3biBaTh 0T/HEIIBI
IMO3BOHOYHHUKA U YaCTH
M03BOHKA.PackpbIBaTh 3HaUCHHE
yactell mo-3BoHka. OObICHATE
CBSI3b MEXK/Iy CTPOCHUEM U
(GYHKIIUSAMH TTO3BOHOYHHKA,
rpyn-

HOM KJIeTKH. Ha3pIBaTh gacT
CBOOOIHBIX KOHEU-HOCTEN U
MOSICOB

KoHedHOCTeH. OIMMCHIBATE C
MOMOIIBIO WJUTKOCTPA-IHI B
yueOHHUKE CTPOEHHUE CKelleTa
KOHEUYHOCTEN. PackppIBaTh
MIPUYMHY pa3Iuyus B CTPOCHUU
nosica HUKHUX KOHEUYHO-CTEH y
MYXYUH U )KECHIIWH. BEIABIATH
0COOCHHOCTH CTPOCHHUS CKEJIeTa
KOHEYHOCTEN B X0J1e HAOIIO-
JICHUSI HAaTYPAJbHBIX 00BEKTOB

Mprmegnas
cuctema. CtpoeHue
1 (YHKIIMH MBIIIIII.
PabGoTa Mprg

Onopa u IBWKEHHUE.
OnopHo-aBUTaTEIHHAS
cucteMa. MeTo1bl U3y4eHHS
JKUBBIX OPTaHU3MOB:
HaOIOICHUE, U3MEPEHHUE,

PackpbITh CBS3b
GyHKIIUY U
CTPOCHHS, a TAKKE
pas3nIuuuil MeXIy
IIaJKUMHU U

PackpriBaTh cBsI3b QYHKIIMH U
CTpoOe-HHsI Ha IPUMEpe
pa3anuuil MEXy IIaIKUMU U
CKEJICTHBIMU MBIIIIAMH,
MUMUYECKUMU U KEBATEIbHBIMU

Mukpockon
nudpoBoi,
MUKpOTIpena-paTsl
MBIIII€Y-HON TKaHU.
DNEeKTpOHHBIE

OKCIICPUMCHT. HpaKTI/I‘ICCKaﬂ CKCJIICTHBIMHA MBIH_II_IaMI/I.OHI/ICLIBaTL C Ta6J'II/II_U>I. I_II/ICI)pOBaH
pa60Ta: «HSy‘IeHI/IC MbIIIa-Mu IIOMOIIIBIO I/IJ'IJ'IIOCTpa'I_II/Iﬁ B JIaGOpaTOpI/IH 1o
PAacCIIOIOKEC-HHA MBIIIIIL YCJIOBCKA. y‘le6HI/IKC CTPOCHHC CKEJIETHOM (bH?»I/IOJ'IO'FI/II/I (I[aT‘lI/IK
T'OJIOBBD» MBIIIIIBI. CI/IJ'IOMep)

CTpOGHI/IC TpchnopT BCIIICCTB. I/I3y‘lI/ITB OHpeI[eJ'I}ITB IOHATHSA: MI/IKPOCKOH




CEepIEeYHO-
COCYHMCTOM
CHUCTEMbI

Bnyrpennssa cpena op-
raHu3ma, 3Ha4cHHe €
nocrostHcTBa. KpoBeHocHas
1 muM(paTHIecKasi CHCTEMBI.
KpoBb. JIumpa. Metoas
W3YUYCHHS JKUBBIX
OpraHu3MOB: Ha-OJt0/ICHUE,
M3MEpEHHUE, SKCIIEPUMEHT.
JlaboparopHas padota 6.
«CpaBHEHHE KPOBH U€JIOBEKa
C KPOBBIO JIATYIIKI

BHYTPEHHIOIO Cpey
opraHusma
YeJI0BeKa, €
CTPOCHHE, COCTaB U

byHKIUH.

«roMeocTasy, «(hOpMEHHBIE
AIIEMEHTHI KPOBWY, «ILTA3May,
«aHTUTCHY, «AHTUTEIION.
OOBACHSATD CBSI3b MEXKTY
TKaHEBOMW KHJIKOCTHIO, JIUM(Oi
U IIJJa3MOM KPOBHU B OpPraHu3Me.
OnwuceiBaTh QyHKINN
kpoBu.Ha3wBath QyHKITMN
SPUTPOLIUTOB, TPOMOOIIUTOB,
neikonuToB. ONMUCHIBATH BKJIAJ
PYCCKOM HayKu B pa3BUTHE
MeauIHBL. OTTUCHIBATH C
MOMOIIBIO WJUTKOCTPA-IIHI B
yueOHHUKE IIpoLiecc CBEPTHIBA-
HUS KPOBH U (Haroiuros.
BrimonasaTs 1abopaTtopHbie
HaOII0-AE€HHUS C IIOMOILBIO
MHUKPOCKOTIa, PUKCHPOBATH
pe3yNIbTaThl HAOIOC-HUH,
nenathb BbIBoIbL. CoOM0AaTh
npaBujia paboOThI B KaOU-HETE,
oOpareHus ¢ 1ab0paTOpHBIM
000pyTI0BaHHEM

Mukpockon
U ppOBOI,
MHKpOIIpena-parsl

JIBr>kKeHrE KPOBHU
0 cocy/iam.

Tpancnopt BeecTs.
KpoBenocuas u mumda-
THYecKas cuctembl. Kpo-
BSIHOE JIaBJICHUE U ITYJIbC.
MeTo1b M3y4EHUSI HKUBBIX
OpraHM3MOB: HAOJIIOICHUE,
U3MepeHHe, SKCIICPUMEHT.
[MpakTrueckas padoTa
2.«Omnpenenenune YCC,
CKOPOCTH KPOBOTOKAY,

N3y4uTh NpUUUHBI
JBUKEHUS KPOBHU IO
COCy/IaM.

OnuceIBaTh C IIOMOIIBIO
WJUTFOCTPA-1IMIA B y4eOHUKE
CTPOCHHE Cep/IIia 1 mpolecc
CePJICYHBIX

cokpaieHuit. CpaBHUBAaTh BU/IbI
KPOBEHOCHBIX CO-CYJIOB MEXITY
c000i1.OnuchIBaTh CTPOCHHE
KpPYroB KPOBO-OOpaIeHusI.
[lonnmate paznuuue B
HCI0JIb30Ba-HUHU

Hudposas
nJabopaTopusi 1o

bu3noIo-Tuu (HaTINK
YCC)




3. «MccnenoBanue pe-
(IIEKTOPHOTO MPHUTOKA KPOBH
K MBIIIIaM, BKIFOYUBITUMCS
B paboTy»

J/p 7. «Onpenenenue
MHUHYTHOTO 00BEMaA
KpOBOOOpAIeHUS
KOCBEHHBIM METOJIOM B
MIOKO€ U Mociie (U3NYECKOM
Harpy3ku» M3mepenue
apTEpUANBHOTO JTaBJICHUSI.
Omnpenenenue
CHCTOJINYECKOTO H
MUHYTHOTO 00BEMOB KPOBU
pacyeTHBIM METOJIOM

IIPUJIAraTeIbHOIO «apTepuallb-
HBI» IPUMEHUTEIILHO K BULY
KpPOBH U K cOCyaM

Perynsuus
KpOBOOOpaIeHus
[Ipenynpexnenue
3a00JIeBaHUM

cep/ia  COCy/IOB.

Kposenocnas u numda-
THYECKasi CUCTEMBI. Bpen
TabakoKypeHus. MeToab
W3YYEHHUS KUBBIX
OpraHu3MOB: Ha-OJt0IeHUE,
H3MepeHue, SKCIIEPUMEHT
[IpakTuueckas padoTta 4.
«JlokxazaTenbcTBO Bpeaa
TaOAKOKYPEHHUSI»

N3yuuts paboty
cepana ot puzmye-
CKUX Harpy3ok u
BIIUSTHUS
HETraTUBHBIX
bakTopoB
OKpYy»Karo-1en
Cpelibl

PackpbiBaTh NOHATHS:
«TPEHUPOBOY-HBIN 3PPexTy,
«pyHKIIMOHATBHAS TTPOOay,
«J1aBAIIasl TOBSI3KA», KTYT»
OOBACHATH BaKHOCTD
cUcTeMaThye-cKux (pu3ndeckux
Harpy30K JijIsl HOp-MaJIbHOTO
cocrosiHus cepaua.Paznuuate
MIPU3HAKU PA3IUYHBIX BU-JIOB
KpPOBOTEUYCHU . AHAJIU3UPOBATH
1 006001aTh HHPOP-MALIHIO O
MOBPEKICHHUSIX OPraHOB
KPOBEHOCHOM CHCTEMBI U
npuéMax OKazaHHs MEepBOU
MIOMOIIIH B X0J1€ TPOJOKEHUS
paboThl HAJl TOTOBBIM MPOEKTOM
«Kypcbl nepBoit nomMouu AJis
IIKOJIbHUKOB)

Hudposas
naboparopus 1o

busnoso-TNN
(apTepuanab-HOTO
JTaBJIe-HUs)




O06o0mmenue
Bnusiaue ¢puznyue-
CKHX YNPaKHEHUU
Ha CepJEeYHO-COCY-
IHMCTYIO CUCTEMY

VYkperneHue 310pOBbs.
Bnusiaue ¢puznyeckux
YIPaKHEHHUI Ha OPraHbl U
CHUCTEMBI OpraHoB. MeTo bl
M3Y4EHHUs )KUBBIX
OpraHuU3MOB: HaOJI0/ICHUE,
U3MEpEeHUE, SKCII-PUMEHT.
[IpakTnueckas padorta 5.
«DyHKIIMOHAIBHAS CEp-
JIEYHO-COCYIUCTast MpoOa»

Bocrniuranue 6epex-
HOT'O OTHOIIICHUS K
CBOEMY 3/I0POBBIO,
IIPUBUTHUEC UHTCPECA
K U3YYCHHIO
npeaMera

Paznnuath npu3HaKu pazaMyHbIX
BU-7I0B
KpoBoTeueHH.OnuchIBaTh €
MMOMOIIBIO WJUTKOCTPaA-LHI B
yueOHHUKE MEpbl OKa3aHus
NEepBOW MOMOLIHN B 3aBUCUMOCTHU
OT BHJIA

KPOBOTEUEHUS. BRIIOTHATE OTIBIT
— Opath PyHKINO-HAIBHYIO
npo0y; puKcupoBaTh pe-
3y/lbTaThl; MPOBOAUTH
BBIYMCIICHUS U JIENaTh OLICHKY
COCTOSIHUS cep/iia 1o
pe3yapTaTam onbita.CobmonaTh
npasuiia paboThl B KaOHU-HETE,
oOpaiteHus ¢ 1abopaTOPHBIM
000pyTOBaHHEM.
AHanu3upoBath 1 000011aTh
UH(POP-MaIUIO O OBPEKACHUAX
OpPraHOB KPOBEHOCHOM CUCTEMBbI
Y npuémax OKazaHus MepBOM
MOMOIIU B XOJI€ MPOJOKEHUS
paboThI HaJl TOTOBBIM MPOEKTOM
«Kypchel nepBoii moMouy st
HIKOJIbHUKOBY»

[udposas
nabopaTopwst 1o

buznon0-TUN (IaTIHK
UCC u apre-
PHAIBHOTO JIaBJICHUS

Crpoenue u
(GyHKIMH OPTaHOB
JIBIXaHUS

Jpixanue. J{pixaTenbHas
cuctema. ['a3000MeH B
JETKUX U TKaHAX. MeTo- bl
W3Y4EHHUS KUBBIX Op-
TaHU3MOB: HaOJII0IeHUE,
HU3MEPECHUE, IKCTICPH-
MeHT.JlabopaTopHas pabora
8. «CoctaB BIBIXacMOT0 U

W3yduTh cTpOeHUE
JIETKUX U MEXAHU3M
razoo0OMeHa.

OnuceIBaTh CTPOCHUE JIETKUX
yeso-Beka. OObICHATD
MPEUMYILIECTBA ATbBEOJISIPHOTO
CTPOCHMS JIETKUX TI0 CPAaBHEHHIO
CO CTPOCHHUEM JIETKUX Y
MpeJICTaBUTENEH JPYTrux
KJ1aCCOB IT0-3BOHOYHBIX
JKUBOTHBIX. PacKpbIBaTh pOJIb

Hudposas
JabopaTopus 1o

9KOJIOTUH (JATYHK
OKH-CH YTJIepO/ia,
KHCJIOPO/a,
BJIAYKHOCTH)




BbIIBIXaCMOTI'O BO3yXa»

remMoryio0uHa B ra-3000MeHe.
BrimonssaTe n1abopatopHbIi
OTIBIT, J-J1aTh BBIBOJ MO
pe3ynbTatam onbita. CoOmoaaTh
npasuiia paboThl B KaOK-HETE,
oOpaiteHus ¢ 1abopaTOPHBIM
000py/TI0BaHHEM

10

JpIxaTenbHbIe IBU-
skennsa boine3nu
OPraHoB JbIXaHUS

Hpixanue. JlpixarenpHas
cuctema. Bpen Tabaxo-
KypeHus. MeTOIbl H3y-UeHUs
KUBBIX OPTaHU3-MOB:
HaOJI0ZICHUE, U3-MEpPEHNE,
skcniepuMeHTt. JlaboparopHas
pabora 9. «J/IpIxaTenpHbIC
TIBUKCHHS

10.«M3mepenune oobemMa
TPYAHOM KJIETKH y YeJIOBEKa
TIPH JIBIXaHUT

11.«Kaxk mpoBepuTh
caTyparyio B JOMaITHIX
yCIOBHSX» Perymsus
IpIxaHus. [ urueHa opranoB
IpIxa-Hust. 3a001eBaHHS
Opra-HoB JIbBIXaHUS B UX
npenynpexaeHue. Vu-
(dhexnroHHbIe 3a001€BaHUS U
MEpbI X MPO(PUITAKTHKH.
Bpen TabakokypeHus.
[IpakTuueckas padoTta 6.
«OrmpeneneHue 3amsbl-
JICHHOCTH BO3/yXa

CdhopmupoBats 3Ha-
HUSI O MEXaHH3ME
JIbI-XaTeIbHBIX
JBIDKCHUH,
pa3BUBATh MOHSATUE
«ra3000Men».

OnwuceiBaTh QyHKINN
nmradparmer. HazpBaTh oprassl,
Yy4acCTBYIOIIME B IpoILiecce
JIBIXaHWSL. BRITOTHSATE
71a00paTOPHBIN OTBIT HA TOTOBOM
(WS M3rOTOBJIEHHOM caMo-
CTOSITENIbHO) MOJIEINH,
HaOJIIOAAaTh MPOUCXOISIINE
SIBIICHUSI U OTTUCHI-BaTh
MIPOLIECCHI BIOXA U
BbI10xa.Co0moiaTh mpaBuiia
paboThl B Kabu-HeTe,
oOpareHus ¢ 1ab0paTOpHBIM
obopynoBanuem PackpriBaTh
MOHSITHE KU3HEHHAsi EMKOCTh
Erkux».OOBSICHATH CYTh
OTIaCHOCTH 3a00J1e-BaHUs
TPUIIIOM, TYOSpPKYIE30M JIET-
KUX, pakoM J€rkux. HazpiBath
(bakTOpBbI, CIOCOOCTBYIO-1ITHE
3apakeHUIO TYOepKyIE30M JIET-
kux.HaspiBaTh Mephl,
CHIKAIOIIIHNE BEPO-ATHOCTh
3apakeHUst OOJIC3HIMU,
nepesaBacMbIMU 4eEPE3
BO3ayX.PackpbiBaTh croco0

Hudposas
naboparopus 1o

¢u3non0-TUN (AaTYNK
YaCTOTHI JbI-XaHUS )
Hudposas
naboparopus 1o
AKOJIOTHH (JaTYUK
OKH-CH YTJIEPO/Ia)
naboparopus 1o
¢buznon0-ruu (IaTIYNK
YaCTOTHI JIbl-

XaHUS)




UCTOJIb30BaHus (urooporpadun
JUISL AMArHOCTHKH MAaTOT€HHBIX
U3MEHEHUN B JIETKux. OOBSICHATH
BaXHOCTH TUTUEHBI TIOME-IIEHUN
U IbIXaTeJIbHON TUMHACTUKHU JIJIS
310pOBbs yenoseka. I IpoBoauTe
OTIBIT, (PUKCUPOBATH pe-
3yJIBTaTHl U JIeNaTh BBIBOJ O pe-
3yabTaTam onbita. CoOmoaarh
npasuiia paboThl B KaOKU-HETE,
oOpaiteHus ¢ 1adopaTOPHBIM
000py/IOBaHHEM

11 | O6meH BemecTs. [Inranwme. [Inmesape-Hue. N3yunTh 3HAUECHUE Onpenenars NOHITHE DIIEKTPOHHBIE
[Intanue. [InmeBapuTenpHas cucreMa. | U CTPOCHUE «muieBape-aue». OnuceiBaTh ¢ | TAOIMIIBI U TJIAKATHI.
[InmeBapenne Mertonps! U3yde-HuUs KUBBIX | Pa3]IMYHBIX OPraHOB MTOMOIIBIO WILTIO-CTPALlUi B [Mudposas

OpraHu3MOB: HaONIO/IEHNE, MuuieBape-Husl. yueOHHUKE CTPOEHHE IMH- naboparopus 1o
n3Mepe-HHUe, JKCIIEPUMEHT. [IeBapUTEIbHONU CUCTEMBI. skosioruu (aatyuk pH)
[IpakTuueckas padota 7. HaspiBaTh yHKITMN pa3aTuIHBIX
«OnpeneneHue MecTo- Opra-HoB
TOJIO’KECHHMSI CITFOHHBIX nuuieBapeHns. HazeBaTe MecTa
Kenes» BIIaJICHUS THILEBA-PUTEIbHBIX
XKEJIE3 B MUIICBAPUTEIIb-HbIN
TPAKT. BBINOIHATH ONIBIT,
CPaBHMBATh pe-3yJbTaThl
HaOJII0/IeHNs ¢ OIIMCAaHUEM B
y4eOHHKE
12 | IlumeBapeHue B IIutanue. Ilumepape-uue. PackpriBath PackpriBaTh QpyHKIIMN Hudposas

POTOBOM MOJIOCTH.
Jd/p 8
«Pacmiensienue
BEIIECTB B POTOBOM
MOJIOCTH

HI/IH_[eBapI/ITeJ'ILHaH CHUCTEMA.

MeTo1bl M3y4e-HHS KUBBIX
OpraHM3MOB: HaOJIIOICHUE,
u3Mepe-Hue, IKCIIEPUMEHT.
JIaGopatopHas pabora 12.
V3yueHne KUCI0THO-

(GyHKIMH CIIOHBI U
KEIyJOYHO-TO COKa
JUIS IIpoliecca
HUIIeBapEHUS

ciroHbl. OnU-ChIBaTh CTPOEHUE
KEITYyJI04YHOU cTeH-Ku. Ha3piBaTh
aKTHUBHBIE BEIIECTBA,
JEHCTBYIOIIME Ha MHUILEBOI
KOMOK B JKEITyJIKe, U UX
byHkumy. BeIonHATH

JabopaTopus 1o
9KOJIOTUH (JATYHK

pH))




HIeJI0YHOro Oananca
MUILEBBIX TPOTYKTOB

13. «/leficTBue hepmMeHTOB
CIIIOHBI Ha Kpaxmain,

14. «/lefictBue hepmMeHTOB
YKEITYJOYHOTO COKa Ha OeJIKu

1a00paTOPHBIE OTIBITHI,
Ha0JII0AATh MPOUCXOISIINE
SABJICHHUA U ACJIaTh BBIBO/J I10
pe3yabpTaTtaM Ha-

omonenunil. Codmoaars npasuia
paboThl B Kabu-

HeTe, oOparnieHus ¢
71a00PaTOPHBIM 000PYIOBAaHUEM

13 | OOmen BemecTB U | PanimonansHOE nuTaHue. YcTaHOBUTH Onpenensitb MOHATUS [Mu¢posas
SHEPrud . Hopwms! u pexxyM nuTa-Husl. | 3aBUCHU-MOCTh «OCHOBHOW 00MEH», «0O0ImIMii naboparopus 1o
Buramunb! MeTtoabl H3y4eHUs )KUBBIX MEXTy THIIOM o0Men».CpaBHUBATH OpraHu3M | (U3UOJIO-THUH (TATIUK

OpraHu3MOB: HaOIIIOICHHE, JEeSITeTbHOCTH YeJI0- B3pOCIIOTO U peOEHKa IO YaCTOTHI JIbI-XaHUS,
n3mepenue. [Ipaktuaeckas BEKa M1 HOpMaMH ITOKa3aTeJsIM OCHOBHOT'O 4cCcC,
pabora 8. «Omnpenenenue MU-TaHUsI, Yepe3 oomeHa.OOBICHATH apTepuaIbHO-TO
TPEHUPOBAHHOCTH OCHOB-HBIC 3aBHCUMOCTBH MEXKIY TH-TIOM JTABIICHUS )
OpraHu3Ma 1o MOHSATHS: JeSITeTbHOCTH YeJIOBEeKa U HOP-
(YHKIIMOHATBHOU MTpoGe» «OCHOBHOW 0OMEH», Mamu nutanus. [IpoBoaute
«oO0mumii OOMeH». OIIEHUBAHKE TPEHUPO-BAaHHOCTH
OpraHu3Ma C OMOIIBIO
(GYHKITMOHATBHOM MPOOHI,
(UKCHPO-BATh PE3YJIbTAThI U
JieNaTh BBIBOJI, CPABHHUBAs
9KCIIEPUMEHTANIbHbIE JTaHHbIE C
STAJIOHHBIMHU
14 | Ponb koXkHU B Pounb ko1 B TEpMOpETY- PackpbiBaTh poiib KrnaccudunupoBars NpUUYHHBI [Tudposas

TEPMO-PErysiuu

JALMU. 3aKaJIMBaHUE.
Oxa3zanue nepBoi Mo-MOUIH
IIPU TEIIOBOM M COJTHEUHOM
yJaapax

JL.P 15. «Onpenenenue
KOHO-COCY/AUCTON peakLuu
(meton nepmorpaduzma)»

KO-XH B
TEPMOPETYJIs-LIUU.
OnuceiBaTh
MNPUEMBI TTIEPBOU MO~
MOIIH NpH
TEIJIOBOM U
COJIHEYHOM yJiape.

3a00-neBanuil Koxxu. Ha3piBaTh
IPU3HAKU 0K0Tra, 0OMOpo-
XKeHUs KOXU. ONUCHIBATH MEPHI,
IPUMEHSEMBbIE TIPU 05KOTax,
00MoporkeHHax. OnuchIBaTh
CUMIITOMBI CTPUTYLIETO JIUILAs,
yecoTkH. Ha3pBaTh Mepbl
npo(UIAKTUKN MH-(PEKIIMOHHBIX

nJabopaTopus 1o
(bU3UOIIO-TUN TATYUK
TEeMIepaTyphl U
BJIAYKHOCTH)




KO>KHBIX
3a0oneBanuil. OnpenensaTh
MOHSITUE «TEPMOPETYIIS-IIUS.
OnuceiBaTh CBOMCTBA KOXH,
MTO3BOJISIFOLLIME €11 BBITOJIHSATh
yHK-

IIMI0 OpTaHa TEPMOPETYIISALIUHU.
PackpeiBaTh 3HaUeHUE
3aKaJUBaHUs ISl OpraHu3Ma
.OnnceIBaTh BUIEI
3aKaJIMBAIOIIHNX TTPOLIETYP.
HaspiBaTe NpU3HAKHU TETIOBOTO
yza-pa, COJTHEYHOTrO
yaapa.OnucsiBaTh NPUEMBI
MepPBOI TOMOIIU TIPH TETUIOBOM
yzape, COJTHEUHOM
yaape.AHaIU3upOBaTh U
0000maTh HHGOP-MAIHIO O
HapYIICHUAX TEPMOPETYIS-1IHH,
MOBPEKICHUSIX KOXKH U TPUEMax
OKa3aHWs IEpBOM MOMOIIH B
XO0JIe 3aBEPIICHHS pabOTHI HAT
npoekToM «Kypcbl nepBoit
MOMOIUIH JIJISl INKOJIBHUKOBY

15

ABTOHOMHBIN
OTJIEJ1 HEPBHOM
CHCTEMEI.
Heiiporymopansna
sl peryJsiuus.
CoMaTH4ecKui 1
BEreTaTUBHBIN
OT/I€JIbl HEPBHOM
CHCTEMBI

HeiiporymopanbHnas pe-
TYJISIUS TPOIIECCOB
KU3ZHEJCSITEILHOCTH Op-
raHu3ma.

JlaGopaTtopHnas padorta 16.
«OlieHKa BereTaTUBHOM
PEaKTUBHOCTH aBTOHOMHOM
HEPBHOM CHUCTEMBI

N3yuuTh cTpoeHHNE
U 3HaYEHUE
aBTOHOM-HOU

HepBHOﬁ CUCTC-MBI.

HaspiBaTh 0COOEHHOCTH pabOTHI
aB-TOHOMHOTO OT/IeJIa HEPBHOU
cucre-mbl.Pa3nuuars ¢
MIOMOIIBIO WITFOCTPAIIMU B
y4eOHUKE CUMITATUYCCKUN U
napa-CHMITaTHICCKU T
MOJIOTICITBI ABTO-HOMHOTO
OT/ieJla HEPBHOM CHUCTEMBI TIO
0COOEHHOCTSIM

Hudposas
nJabopaTopusi 1o

(bHU3UOIIO-TUN TATYUK
apTepUATBHO-TO
naBieHus (IyJabca)




crpoenus.Paznuuars
MapacUMIaTUYECKUU U
CHUMITATUYECKHI TIOJIOTAEIBI 110
0C0-OCHHOCTSIM BJIMSTHHS Ha
BHYTpeHHHE OpraHbl. OOBSICHATH
Ha MIpUMEpE peakIui Ha CTpece
COTJIACOBAHHOCTH PabOTHI KeJE3
BHYTPEHHEW CEKpELMH U OTAE-
JIOB HEPBHOM CUCTEMBI,
paznuuue

MEXy HEpBHOM U TYMOPAJIBHON
pe-Tyisiuei mo odemy
XapakTepy BO3JEHCTBUS HA
OpraHu3M. BEHITIOTHATH OTIBIT,
HaOJIIOAATh TMPOUC-XOISIINE
MIPOIIECCHl U CPABHUBATH
MOJTYYCHHBIEC PE3YyIbTaThI OIBITA
C OKUJaeMbIMU (OITUCAHHBIMU B
TEKCTE yICOHHMKA)




Beeacuune — 24,
P.1. Opranuszm — 19 u.

TemaTnueckoe mIaHupoBaHue B 9 kiacce

P.2. Bun. [Momynsnus. DOBonrorust BuaoB — 13 4.
P.3. MecTo yenoBeka B CUCTEME OPraHU4EeCKOro Mupa. — 12 4.
P.4. buouenos. DOkocucrema - 144

P.5. Buocepa — 7 u.
O600menue — 1 4.

No | Tema Conepxxanue enesas yctanoBka | Komuu | OcHOBHBIEC BUIBI AesTeNbHOCTH | Mcmonb3oBanue

1/ ypoka €CTBO | 0Oydaromuxcsi Ha ypoKe/BHEY- 000po1I0BaHUS

1 4acoB | pOYHOM 3aHSITUU

1 | Pa3mHOXeHuE U ['maBHBIE CBOMICTBA pac- YrnyOuts u 2 Boiaensate 1 06001math [MudpoBoii MUKpPOCKOIT

pa3BHUTHE
OpPTraHW3MOB.
PacTturensHBIN
OpraHu3M
’KuBoTHBIN opra-
HHU3M U €T0
0COOEH-HOCTH.

TEHUI: aBTOTPO(PHOCTH,
HECIOCOOHOCTh K aKTHB-
HOMY TICPEIBUKCHHUIO,
pa3MenieHrne OCHOBHBIX
JacTeil — KOpHS U mo-0era
— B JIByX pPa3HbIX cpeax.
OcoOEHHOCTH pPaCTUTEIHHOM
KJIETKU: IPUHAIJICKHOCTD K
9y-KapuoTam, HaJlu4uue Kie-
TOYHOM CTEHKH, IJIACTUJI U
KPYITHBIX BaKyoJICH.
CriocoObl pa3MHOKEHHUS
PaCTEeHHMIA: TOJI0BOE U
oecnosioe. OcoObeHHO-CTH
MOJIOBOTO Pa3MHO-

xeHus. Tumel 6ecrionoro pas-
MHO>KEHHUSI: BETE€TaTHB-HOE,
CHIOpaMHu, JIeJICHH-eM KIIETKU
HazBoe OCOOEHHOCTH

00001maTh
CYIIIECTBCHHBIC
MpU-3HAKU
pacTteHuii u
pacTUTENbHON
KIJICTKH.

Brigenurs 1 0000-
IUATH
CYIIIECTBCHHBIC
MIPU3HAKU CTPOCHUS
Y TIPOIIECCOB
KHU3HEIe-
SITCIILHOCTH
JKHMBOTHBIX

CYIIIECTBEH-HBIC MPU3HAKU
pacTeHuM U paCTU-TEIBHON
KJIETKH. XapaKTepru30BaTh
0COOEHHOCTH TIPO-11eCCOB
KHU3HEIESITeIbHOCTH pacTe-HUM:
MUTaHUS, TbIXaHUs, POTOCUHTE-
3a, pa3MHOKeHHs.CpaBHUBATh
3Ha4YeHHE MOJI0BOTO U OECIOIoro
CIIOCOOOB Pa3MHOKEHUS
pacTeHui, AenaTh BBIBObI Ha
OoCcHOBe cpaBHEHUS. OOBICHSITD
POJIb PA3IUYHBIX pacTe-HUI B
JKU3HU YETIOBEKa.

[TpuBOIUTH IPUMEPHI
HCII0JIb30Ba-HUS Y€JIOBEKOM
pa3HbIX CIOCOO0B Pa3MHOKEHUS
pacTeHuil B XO3SICTBE U B
npupoe Beiaensate u 06001marth
CYILIECTBEH-HbIE MPU3HAKU

1 TOTOBBIC M-
KpoTperapa-Thbl,
nmabopa-TopHoe 060-
pyIOBaHHE ISl IPUTO-
TOBJICHUSI BPEMEHHBIX
MHUKpOTIpEnapaToB
Bnaxxnsie mpenapatbl
KUBOTHBIX Pa3IMYHbIX
TUIIOB




KUBOTHBIX OPraHU3MOB:
MPUHAA-JISKHOCTH K
JyKapHoTam,
reTepoTpoHOCTH,
CIOCOOHOCTh K aKTHBHO-MY
nepeBUKEHNI0, 3a-00Ta 0
MMOTOMCTBE, ITO-CTPOMKa
Ky (THE3 T, HOP).
JleneHue >KMBOT-HBIX IO
crioco6am 100bI-BaHUS
MUIIA: PACTUTEIb-HOSITHBIE,
XUITHBIE, MTa-Pa3uTHIECKHUE,
MaTaTbIUKH, BCESTHBIE

CTPOCHHUS U MPOLIEC-COB
KHU3HEICATSITHOCTH

KUBOTHBIX. HaOmonate u
OTIMCHIBAThH TIOBEJICHHE
KUBOTHBIX. Ha3pIBaTh
KOHKPETHBIC TIPUMEPHI
PA3ITUYHBIX JTUKUX KUBOTHBIX U
Hau-00Jiee pacpoCTpaHEHHBIX
JIOMaInI-HuX

KUBOTHBIX. OOBSCHATH POJIb
Pa3TUYHBIX KUBOT-HBIX B )KU3HU
4eJoBeKa. XapakTepu30BaTh
CHOCOOBI TUTAHMUS, PACCETICHHUS,
nepeKuBaHus Hebaro-
MPHUSITHBIX YCTIOBUH U
MTOCTPOMKH JKU-JTHI YKHBOTHBIMH

ODKOJIOTHYECKHE
(bakTOpBI ¥ UX
JeHiCTBHE HAa

Cpenbl KU3HU OPraHU3-MOB
Ha 3emJe: BOJIHas,
MMOYBEHHAsA, OPraHU3-MEHHAas.

Hatb
XapaKTEPUCTUKY
OCHOBHBIM cpeiaMm

BI:II[@J'ISITB H XapaKTepI/I3OBaTB
CyIlle-CTBEHHBIC TTPU3HAKHU CPEJl
’)kn3HU Ha 3emie. Ha3niBath

Hudposast
nmabopaTopusi 1o

9KOJIOTHH (AaTUYHK

OpraHu3sM. VY CnoBUS )KU3HU OPTaHU3MOB | KHU3HU XapaKTepHble MPU3HAKU MYT-HOCTH, BJIaX-
B pa3HbIX Cpelax. OpraHu3MoB — oburarenei »Tux | HocTH, pH, yr-
Dkonorndeckue HaKTOphI: cpen Xu3Hu. XapaKTepru30BaTh JICKUCIIOTO Ta-3a U
abuoTHue-ckue, YepThl IPUCTIOCO0-IIEHHOCTH KHCJIOPO/1a)
OMOTHYECKUE U OPraHU3MOB K Cpelie uX
AHTPOTIOTEHHBIE HA3EMHO- oOuranus. Pacrio3naBaTh u
BO3IYIIIHAS, XapaKTepU30BaTh
9KOJIOTHYECKHE (haKTOPhI CPEIbI
Bnusinue O6001eHue panee uzy- BoissBUTH OCHOBHBIE Bbiensare u xapakrepu3oBarth [udposas
MIPUPOIHBIX yeHHoro mMatepuana. Ot- 9KOJIOTHYECKHe MPU-YUHBI SKOJIOTUYECKUX naboparopus o
(dhakTopoB Ha HOIIICHUE YeJIOBEKA K npobaemMbl Ouocde- npobieM B Guocdepe. 9KOJIOTHH (AaTUYHK
OpraHu3M MPHUPOJIC B UCTOPHH Ye- pol. [IpoBectn [TporHo3upoBaTh MO-CIEACTBUS | BIAX-HOCTH, YTIJe-
YenoBeKa. noBevecTBa. [Ipobnemsr OIICHKY KayecTBa UCTOIIEHUS MPUPOTHBIX KHUCIIOTO ra3a

6uochepsl: UCTOLIEHUE

OKpYXKaro-11en

PECYpPCOB M COKpAICHHUS

Y KUCJIOPOJIa)




IIPUPOJHBIX PECYPCOB,
3arps3HEHuE, COKpale-Hue
OMOJOTUYECKOTO
paszHooOpasusi. Peme-aue
9KOJIOTMUYECKUX MPoOIIeM
ouochepsl: paroHaATbHOE
UCTIOJIb-30BaHUE PECYPCOB,
oXpaHa IpHUPOJIbI, Bce-00111ee
HKOJIOTHYECKOE 00pa3oBaHuE
HaceJe-HHUS.

JlabopaTtopHnas pabota
«O11eHKa KauecTBa
OKpYKaroIlen cpesib»

CpeJbl.

O10JIOTHYE-CKOTO
pa3noo0Opaszus.O0cyxaaTh Ha
KOHKPETHBIX MPUME-Pax
HKOJIOTUYECKUE MPOOIEMBI CBOE-
r'o peruoHa u 6uocdeps! B
1EeJIOM. ApryMEHTHUPOBATh
HEO0OXOJMMOCThH 3aIUTHI
OKpYKalolleu Cpebl,
COOIOICHHSI TPABUIT
OTHOUIEHUS K KUBOW U HEKUBOU
npupoic. BEISBISATE ¥ OTICHUBATH
CTEMNEeHb 3a-TPSA3HEHUS
noMenieHui. ODuKcupoBaTh
pEe3yNbTaThl HAOTIOAC-HUHN 1
nenarh BeIBOALL. COOIMI0aaTh
npasuiia paboThl B KaOHU-HETE,
oOpaiteHus ¢ 1abopaTOPHBIM
000py/TOBaHHEM




Beenenne — 1u.

Temarnueckoe ruranupoBanue B 10 kimacce

P.1. Ilogxomel kK u3ydeHHIo OHONIOTHH — 2 4.
P.2. Crpoenue u ¢pyHKIMM KIeTkn. PasMHOoXkeHue u pazButue — 16 4.
P.3. OcHOBHBIC 3aKOHOMEPHOCTH HacieacTBeHHOCTH — 10 .

P.4. OcHOBHBIE 3aKOHOMEPHOCTH U3MEHUUBOCTH - 4 4

Oo6o0611enue — 1 4.

No | Tema Conepxanue enesas yctanoBka | Komuu | OcHOBHBIEC BUIBI AesiTenbHOCTH | Mcmonb3oBaHue
1/ ypoka €CTBO | 0Oydaromuxcsi Ha ypoKe/BHEY- 000pOTI0BaHUS
1! 4acoB | pOYHOM 3aHATUU
1 benku. Ctpoenne JI. p. 1. Pons hepmeHTOB B BeisicHuTh yenoBust | 2 OnpenensoT aKTUBHOCTh TIe- JlaTuuk om -THYECKOM
OenTKOBbIX MOJIEKYI | KieTke JlabopaTopHas aK-TUBHOCTH POKCHJIA3bI CITIOHBI, U3ME-PSIIOT | TFIOTHOCTH
pabota 2 «M3yueHue bepMeHTOB ONTHYE-CKYIO MJIOTHOCTh
(epMeHTaTUB-HOW aKTHBHO- pacTBOpOM
CTH CIIFOHBI»
2 | HyknenHoBbIe JlaGopaTtopHnas padoTa 3. [Tonyunts npemapar | 1 [IpuroroBnenue romoreHara 06- | Jlaruuk pH
KHUCJIOTEL. «BpIoenenne 1 ouncTKa ountenHon JJHK pasiia, 00pa-00TKa aeTep-
Anenosuntpudocd | JJHK u3 knerok pac-teHuin» T€HTaMH, OCa->KJICHHE
OpHas KUCJI0Ta HYKJIEOIIPOTE-UI0B, OUNCTKA
JIHK
3 Crpoenue kierok | JI. p. 4. CtpoeHue KJIeToK Hab6mronats 1 [IpuroToBieHrne MUKpoIpena- Mukpockor, Habop

JYKapHOT.
uTomma3ma.
[TnasmaTudeckas
MeMOpaHa.

JyKapuoT: pacTEeHUM,
YKUBOTHBIX, TpuboB. JI. p. 3.
JIBuKeHHe HUTOIIa3MbI
JlaGopaTtopnas padota 5
«[1nazmMonu3 u J1enina3mMon3
B PAaCTUTEIHLHON KIIETKE»
JlaGopaTtopHas pabota 6
«BnusHue oc-moca Ha Typ-
TOPHOE COCTOSI-HUE KIETOK»
JlaGopatopHas pabora 7

IUIa3MOJIU3 U
JETUIa3MOJIu3 B
KJICTKE

Jloka3aThb 3a-
BHUCHUMOCTbB Typropa
OT UHTEHCUBHO-CTU
OCMOTH-YECKHUX
IIPO-LIECCOB
BorsscauTs poib
KYTHKY-JIbl U

pata, oOpa-00TKa peakTH-BaMH,
paboTa ¢ MUKPOCKOTIOM
['oToBAT Mpena-partel, U3Meps-
10T 0OBEKTHI, paOOTAIOT C
JTATYNKOM, 00-pabaThiBalOT
pe3yJIbTaThI OMbBITA

CobuparoT ycTaHOBKY st
OTIbITa, paboTa-10T C JATUHUKOM,
00pabaThIBAIOT PE3YyIbTATHI
OTIbITa

JUISL IpEenapupo-BaHUs
JlaTuuk BIIaXXHOCTHU
BO3JlyXa




«Cpasuenne nuddy3non-
HOM CITIOCOOHO-CTH
KJICTOYHOH MeMOpaHbI 1
KJICTOYHOM 000JIOUKHY

IpOOKH B 3alUTE OT
UCTIAPEHHUS BOJIBI C
H0-BEPXHOCTH
KOpHEH U KiryOHe

dorocunres

VYpoxk No 2 «I"a-30BbIe

3¢ dek-Thl POTOCHHTE-32)
JlabopaTtopHnas padota 8.
«Ornpenenenue
WHTEHCHBHOCTH TIpoIiecca
(uK-canuu yriiekuc-jaoro
rasza KJIET-KaMH BOJIOPOC-JIH
XJIOPEJIIBI»

Jlo3azath BbI-
JICIICHUE KUC-
Jopoja u
IIOTJIOIIICHHE
YTJIEKHUCIITOTO Tra3a
npu GoTOCHHTE3E.
BrisiBuTh Nipo11ECC
¢dukcanuu yr-
JIEKHACIIOTO Tra3a
BOJIHBIM pPaCTEHUEM
no casury pH

Habnronaror ne-MoHCTalMOH-
HBIH OIIBIT, 3a-PUCOBBIBAIOT
CXEMY YCTaHOB-KHU, PUKCUPYIOT
XOJ ¥ pe3yJIbTa-Thl OIIBITA.
CoOupartoT yCTaHOBKY IS
OTIbITa, U3MEPS-IOT MTOKA3aTENH
cpenbl, (GUKCU-PYIOT U aHAJIU-
3UPYIOT pe-3yJIbTaThl

Jlatunku Kucnopona,
pH

DHepreTuye-cKuit
00OMEH B KJIETKE

JlabopaTtopHnast padota 9.
«Bb1IeTIeHNE YTIIEKUCIIOTO
ra3a M TeTUIOTHI
JPOKIKEBBIMHU KJIETKAMH IIPH
OpOKEHUNY

Hoxa3ats yr-
JIEKHUCIIOTO Ta3a u
TEIUI0-ThI IPH
CIIUP-TOBOM Opo-
KEHUU

CoOuparoT yCTaHOBKY, pa-
00TaroOT C IaT-yuKaMu, 00pa-
0aTBIBAIOT Pe-3yJIbTATHI OIBITA

JlaTauk TeM-
nepatypsl, pH

Crpoenue u
byHKIIMN
KJIETOYHOTO sIJIpa.
Muro3. Meiio3

JlaGopaTtopHnas padota 10.
«[loBenenne xpomMocoM npu
MHUTOTHUYECKOM JICIICHUH B
KJIIETKaX pacTe-HUN»
JlaGopaTtopnas padora 11.
«[loBenenne xpomMocoM npu
MEHOTHUYECKOM JICIICHUH B
KJICTKaX pacTCHUN»

Omnuncatp u3-
MEHEHUS
XpPOMOCOM-HOTO
amnmapara npyu MH-
TO3€ U MeHo3¢e

[TpuroraBnuBalOT BpeMEHHbBIE
MUKpONpenapaThl, H3y4atoT UX
0T MEKPOKCO-

oM, 00pabaThIBaIOT pe-
3yJIbTaThl HAOIOICHUI

Muxkpockor, Habop
MU-KpOTIpEnapaTos,
Ha0Op IS Ipenapupo-
BaHUs

3aKOHOMEPHOCTHU
HaCJIEeACTBEHHOCTH.
IlepBblii 1 BTOpOI
3aKOHbI Menaens

JlaGopaTopHas padora 12
«BHemiHee cTpoeHue 1o-
JUTEHHBIX XPOMOCOM KOMa-
POB-3BOHIIOB)»
JlaGopatopHas pabora 13

Hayuutbcs
pacro3Ha-BaThb
dbeHnoTu-

IUYECKHUE MPU3HAKU
Ha HaTypaJIbHBIX

[TpurorarnuBa-10T BpEMEHHBIC
MUKpPOIpEnapaThl, U3y4aroT UX
0l MUKPOCKOTIOM, 00paba-
THIBAIOT PE-3yJIbTAThI HA-
OmoIeHu i

Mukpockorr, Habop
JUTSL IpeTiapupOBaHUs




«OrnpeneneHue reHoTuna
IIJIOZI0BOM MYILIKH
Ipo30¢uITEl 0 (HPEHOTHUITY

npenaparax u
oIpese-JsTh BO3-
MOYKHBIC T'e-HOTHIIBI
opra-HH3Ma I10 ero
denoTHy

N3y4aror 1o MUKpOCKOIIOM
MOCTOSIHHBIE MUKPOTIPENapaThl,
paboTaroT ¢ U300paKEHUSI-MH,
00pabaThIBAIOT PE3YIbTATHI
HaOJII0ICHU




Beenenne — 1u.

Tematnueckoe nmanupoBanue B 11 knacce

P.1. IlpuknanHbie HapaBIEHUS U3YYEHUS HACICICTBEHHOCTH M H3MEHYMBOCTH— 6 4.
P.2. Dxonornueckue 3akoHoMepHOCTU— 11 4.
P.3. Mukpo- u makpo3Boironusi— 7 4.

P.4. IlpoucxoxaeHne U UCTOPUIECKOE pa3BUTHE KU3HU Ha 3eMie. AHTpornoreHe3. MecTo yenoBeka B Onocdepe- 8 u

O0600miesue — 1 4.

No | Tema Conepxxanue enesas yctanoBka | Komuu | OcHOBHBIEC BUIBI AesTeNbHOCTH | Mcmonb3oBanue
1/ ypoka €CTBO | 0Oydaromuxcsi Ha ypoKe/BHEY- 000po1I0BaHUS
1 4acoB | POYHOM 3aHSTUU
1 | Homynsimus — Jlaboparopnas pabota 1 ONBITHBIM Iy-TEM 2 Pabora c 6mankamu, BbI- biank yuera ckopoctn
Hazopranu3MeHHas | «OrnpeneneHue HOPMbI peak- | BBIIBUTH HOPMY TIOJTHEHHE ICUCTBUI HA Bpe-MsI, | TIPOU3BOJIb-HON peax-
JKUBasi CUCTEMA. LMY TIpU3HAKa Ha IpuMepe peakuuu npu3Ha-Ka pacueTsl Ha KaJbKYJIATOPe L[UHU, CEKYHIOMEpP
®dopma CKOPOCTH MPOU3BOJIBHBIX PaccuuTath yacrory
CYIIECTBOBaHUS JIBUKCHUI BCTEYaEMOCTH ajl-
BHJIA JlabopaTtopHas pabota 2 JIeNe ¥ TeHOTHUTIOB
«Pacuet yacTo-Thl BcTpeyae- | MOMYJISILIUU
MOCTH aJulesied ¥ TeHOTUIIOB
B MTOMYJISILTUID)
2 [elictBue VYpok No 3 «Onpenenenue BrisiButh - 1 Co0OupaloT yCTaHOBKY, pa- Jatuuku Kucnopona,

IKOJIOTUIECKUX
(hakTOpoB Ha
OpraHu3M

CHJIBI BO3/I€H-CTBUS IKOJIOTHU-
4yeckuXx (hakTo-poB»
JlaGopaTtopHnas pabdota 4
«Jlokazarenb-cTBO (uznye-
CKOTO MeXa-HU3Ma IpaBuiia
Annena

JlaGopaTtopnas padota 5
«Jloxa3zarenctBo (usuye-
CKOTO MEXaHU3Ma IMpaBuia

3UYECKUX Me-
XaHM3M Tpa-BUjIa
Annena
BoisiButh -
3UYECKUX Me-
XaHM3M TIpa-BUjIa
beprmana

00TaroOT C 1aT-4YuKaMH, 00pa-
0aThIBAIOT PE3YJbTATHI OTIBITA
HaOironaroT 1-MOHCTAMOH-HBIN
OIIBIT, 3-PUCOBBIBAIOT CXEMY
YCTaHOB-KH, (PUKCUPYIOT XOJ U
pe3ynbTa-Thl ONBITA

pH, xpo-pua-uoHoB,
OCBEILIEHHOCTH, TEM-
neparTypsl,

OTHOCHUTEJILHOM BIIaXK-
HOCTH




beprmanay»

ArpoakocucteMbl | JlabopaTopHas padora 6 Ornpenenuthb Co0upatoT ycTaHOBKY, pa- JlaTyruk HUTPAT-HOHOB

«OueHKa cofepKaHusi HUT- CoJiep’KaHue 0oTaroT ¢ Aa-4nKamu, oopa-

paToB B pacT-HUSIX» HUTPATOB B 0aThIBAIOT P-3yJbTATHI ONBITA

MPOJIYKTAX MUTAHUS

buocdepa — VYpok No 5 «ITapHukoBbIit Jloka3arh CBA3b Hab6mronaror ne-moHcTaImoH- Jlatunku Kucnopona,
rIo0anpHas 3¢ ekt U rII0daTsHOe MapHHU-KOBOTO HBII OTIBIT, 3a-PHUCOBBIBAOT pH JlaTtunk Tem-
9KOJIOrMYEeCcKast MOTETUICHUE addexTa ¢ CXEMY YCTaHOB-KH, PUKCHUPYIOT | TIEpaTypbl
cucTema IJ100aTbHBIM XOJI ¥ pe3yJIbTa-Thl OIBITA.

MNOTCINNICHUEM




