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ean u 3apaun

* peanu3aiys OCHOBHBIX 00IIe00pa30BaTeIbHBIX MTPOTrpaMM 0 YIECOHBIM MpeaMeTaM
€CTECTBCHHO-HAYYHOW HANPABIEHHOCTH, B TOM YHCIIE B paAMKaX BHEYPOUHOU JIEATEITHBHOCTH
00yJaromuxcs;

* pa3paboTKa U peanu3aiys pa3sHOyPOBHEBBIX JOMOIHUTEIBHBIX 001Ie00pa30BaTeIbHBIX
MPOrpaMM €CTECTBEHHO-HAYYHON HAMpaBIECHHOCTH, a TAK)KE UHBIX MPOTpamMM, B TOM YHUCIIE B
KaHUKYJISIPHBIN NIEPUOL;

* BOBJICUCHHE YUYAIINXCA U Me1arOrH4eCKuX paOOTHUKOB B MMPOEKTHYIO JESATEIILHOCTD;

* OpraHu3anys BHEY4eOHOU NeATEIIbHOCTH B KAHUKYJISIPHBIN TIEPUO/I, Pa3padoTKa U peann3alius
COOTBETCTBYIOIIMX 00pa30BaTeIbHBIX MPOTrPaMM, B TOM YHUCIIE JJIs Jarepeil, OpraHn30BaHHBIX
00pa30BaTebHBIMHI OPraHU3alUSIMU B KAHUKYJISIPHBIN TIEPUOT;

* MOBBIIIEHUE TPOPECCHOHATFHOTO MaCTEPCTBA MEAArornyecKux paboOTHUKOB IIEHTPA,
peaM3yIONINX OCHOBHEIE U JIOTIOTHUTEIbHBIC 00IIe00pa3oBaTebHbIe MporpamMmbl. Co3iaHue
neHTpa «Touka poctay mpeAnogaraeT pa3BUTHE 00pa30BaTEIbHON HHPPACTPYKTYPhI
0011100pa30BaTEeIbHON OpraHU3aIllyi, B TOM YKCJIEe OCHAIEHHE 00111e00pa3oBaTeIbHON
OpraHHU3aIH:

* 000pyIOBaHHEM, CPEJICTBAMHU OOYUCHUS U BOCIIUTAHUS ISl U3YUCHUS (B TOM YHCIIE
9KCIIEPUMEHTAIILHOTO0) MIPEIMETOB, KYPCOB, JUCIHILINH (MOYJeH) eCTECTBEHHO-HAYYHOU
HAIPABICHHOCTH TIPH PEATU3alli OCHOBHBIX 00IIe00pa30BaTEIbHBIX MPOTPAMM H
JOTIOTHUTEIBHBIX 00111€00pa30BaTEIbHBIX IPOTrPAMM, B TOM YHCIIE ISl PACIIUPEHUS CO-
JepkaHus y4eOHBIX TpeaMeToB «DPusnkay, « Xumusy, «buonorusy;,

* 000pyI0BaHHEM, CPEICTBAMU OOyUYEHUS U BOCIIUTAHUS JJIS peain3aluy MporpamMmm
JIOTIOTHUTEIFHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHON HAPaBICHHOCTEH;

* KOMITBIOTEPHBIM U UHBIM 000PYZAOBaHUEM.

Konuenmus coBpeMeHHOro o0pa3zoBaHus OJPa3yMeEBaET, UTO B y4€OHOM SKCIIEPUMEHTE
BEIYLIYIO POJIb JIOJIKEH 3aHATh CAMOCTOSITEIbHBIA UCCIIEIOBATEILCKUI YUCHUYECKHI
sKcniepuMeHT. COBpEMEHHBIEC HKCTIEPUMEHTAIBHBIE NCCIIEAOBAHMS 110 OMOJIOTHH YXKE TPYIHO
NpeCTaBUTh 0€3 UCTIONB30BaHuUs HE TOJIBKO aHAJIOTOBBIX, HO M HU(POBBIX H3MEPUTEIHHBIX
npubopos. B deaepanbsHoM rocynapcTBeHHOM obpazoBarenbHoM cranaapre (PI'OC)
IPOMKCAHO, YTO OJHUM M3 YHUBEPCAIbHBIX YU€OHbBIX AeHCTBUI, MPUOOPETaEMBIX YUALTUMUCS
JIOJDKHO CTaTh YMEHUE «IIPOBEIEHUS ONBITOB, IPOCTHIX SKCIIEPUMEHTAIBHBIX HUCCIIEJOBaHUM,
HPSMBIX ¥ KOCBEHHBIX U3MEPEHUH ¢ UCTIOIb30BaHUEM aHAIOTOBBIX U IIU(PPOBBIX
U3MEPUTENBHBIX MPU-00POBY». YUEOHBIH KCIIEPUMEHT 110 OMOJIOTHH, TIPOBOAMMEI Ha
TpaZULIHOHHOM 000py/I0BaHUH, O€3 MPUMEHEHHS IU(PPOBBIX J1abopaTOpuUil, HE MOKET
MO3BOJIUTH B MIOJIHOM Mepe PEeIINTh BCE 3a7jaul B COBPEMEHHOM 1IKOJIE. DTO CBSI3aHO C PSIIOM
MIPHYWH:

* TPaJUIIMOHHOE IIKOJIbHOE 000pYJOBaHUE M3-3a OTPAHUYCHHS TEXHUUYECKUX BO3MOXKHOCTEH He
MO3BOJISIET TPOBOUTH MHOTHE KOJIMYECTBEHHBIE HCCIIEIOBAHNUS;

* JUIUTEIILHOCTD TPOBEIEHHUs] OMOJIOTMUECKUX UCCIeI0BaHUN HE BCera

* COIJIACyeTcsl C JUINTEIbHOCTBIO YUEOHBIX 3aHATUH;

* BO3MOKHOCTB TIPOBEICHHS] MHOTUX MCCIIIOBAaHHUIA OTPAHUIMBACTCS TPEOOBAHUSMU TEX-HUKH
6e3onacHocTH u 1p. [{udposas madopatopusi MOJIHOCTHIO MEHSIET METOIUKY U COJIEPKAHNE
IKCTIEPUMEHTAIBHON JIESITETPHOCTH U PEIIaeT BRIIENepeYrciIeHHbIe podaemsl. LInpoknit
CHEKTP JaTYUKOB TIO3BOJISIOT yUAIIUMCS 3HAKOMHUTHCSI € TIapaMeTpaMy OHOJIOTHIECKOTO
HKCIIEPUMEHTA HE TOJIBKO HA KAaUeCTBEHHOM, HO U Ha KOJIMYeCTBEHHOM ypoBHe. Lludpoas
nabopaTopus MO3BOJISET BECTH JUIUTENIbHBINA SKCIIEPUMEHT J1a)Ke B OTCYTCTBUHU
HKCIEPUMEHTATOPA, @ YaCTOTa X U3MEPEHUI HETO/IBJIaCTHA YEJIOBEUYECKOMY BOCIIpUATHIO.B
npoiiecce GOpMHUPOBAHUS IKCIIEPUMEHTAIBHBIX YMEHUN YICHUK 00ydaeTcs MpeCTaBIsaTh



nH(popMaIro 00 UCCIEIOBAHUH B YETHIPEX BUJIAX:
* B BepOAJIbHOM: OIMHUCHIBATh KCIIEPUMEHT, CO3/IaBaTh CIIOBECHYIO MOJIEIh IKCIIEPUMEHTA,
¢buKcHpOBaTh BHUMAHUE HA U3MEPSIEMbIX BETUYHHAX, TEPMHUHOJIOTHH;
* B TA0JIMYHOM: 3aTIOJHATH TAOJHIIBI TAHHBIX, JISKAIIUX B OCHOBE MIOCTPOCHUS TPapuKOB (Ipu
ATOM Yy YYalIUXCs BOSHUKACT MEPBUYHOE MPEACTABICHUE O MAcIITa0ax BEIHYMH);
* B TpayuueCcKOM: CTPOUTH TpadUKH 10 TAOIMYHBIM JaHHBIM, YTO J1aéT BO3MOXKHOCTH IIepe-Xo/a
K BBIJIBIDKCHHIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXITY BeTUIMHAMU (TIPH 3TOM yUUTETh
MMOKa3bIBACT MPEUMYIIIECTBO B BU3yaJIM3aI[MU 3aBUCHMOCTEH MEXK/Ty BEJIMUUHA-MH, HATJISAHOCTD
1 MHOTOMEPHOCTH); B BUJIE MAaTEMAaTHUYCCKUX YPABHCHHI: JaBaTh MAaTEMAaTHYECKOE OMMCAaHUE
B3aMMOCBSI3H BEJIMYMH, MATEMATHYECKOE 0000IICHHUE.
* opMupOBaHUE HCCIEAOBATEIHCKUX YMCHHH YIAITUXCS, KOTOPBIC BEIPAYKAIOTCS B CIICIYIOIIHX
JEUCTBUSX:

1. onpenenenue npodIeMsl;
. IOCTAHOBKA HCCJIEIOBATENIHLCKON 3a1aun
. INIAaHWPOBAHUE PEIICHUS 3a1a4H;
. IOCTPOCHHUE MOJICIICH;
. BBIIBMOKEHHE TUIIOTES;
. OKCIIEPUMCHTAIbHAS TIPOBEPKA TUTIOTE3;
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. AHAJIM3 JaHHBIX OKCIICPUMCHTOB HUJIN H&6JIIOIICHPII>1;

oo

. hopmynupoBaHu€ BHIBO/IOB.

B ocHOBY 00pa3oBaTenbHOI MporpamMMbl 3aJI05KEHO MPUMEHEHHE ITU(POBBIX Ta00PATOPHIA.
Temaruka npeaioKeHHbIX SKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OMBITOB, COOTBETCTBYET
CTPYKTYp€ IPUMEpPHOI 00pa30BaTeIbHOM MPOrpaMMBbl 110 OMOJIOTHH, COJEPKAHUIO
denepanbHOTO rocynapcTBeHHOro oopasoatensHoro crangapta (PI'OC) ocHoBHOTrO 00111ETO
o0Opa3oBaHusl.

Ha 6a3e uentpa «Touka pocta» obecnieunBaeTcs peaan3alus 00pa3oBaTeIbHBIX POrpaMM
€CTECTBEHHO-HAYYHON U TEXHOJIOTUYECKOM HallpaBJI€HHOCTEN, pa3pabOTaHHbIX B COOTBETCTBUU
¢ TpeOOBaHUSIMH 3aKOHOATENLCTBA B chepe 00pa30BaHUsI U C YIETOM PEKOMEH A
®denepanbHOTO oneparopa yueoHoro npeamera «buomnorus». O6pazoBarenbHas mporpaMma
MO3BOJISIET MHTETPUPOBATh pPeaTU3yeMble 37€Ch MOAXO0/bI, CTPYKTYPY U COJepKaHUEe NPU
opranu3zaiuu ooyuenust 6uonoruu B 5—11 kiaccax, BEBICTpOEHHOM Ha 6a3e J1r000ro 13
JOCTYIHBIX yueOHO-MeToandeckux koMmiuiekcoB (YMK).Mcnons3oBanue 000pya0BaHUS LIEHTpPa
«Touka pocta» nmpu peanuzanuu JanHoi OIl mo3Bonser co3naTh yCIoBUS:

* JUIS PACHIMPEHUS COJICPKAHUSA MIKOJIBHOTO OMOJIOTHYECKOro 00pa30BaHus;

* JIJIs1 TIOBBIIIEHHUS [TO3HABATENIbHON aKTUBHOCTH O0YUaIOIIUXCSl B €CTECTBEHHO-HAYYHON
obnacru;

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

* ISl paOOTHI ¢ OJIapEHHBIMU IIKOJIbHUKAMU, OPTaHU3AIUN UX PA3BUTHS B PA3IIUYHBIX 00JIACTAX
o0Opa3oBaTenbHON, TBOpUECKO AeaTenbHocTU. I [pumensst i poBele 1adopaTopuu Ha ypoKax
OMOJIOTHH, YYaIIUecss CMOTYT BBIMOJIHUTh MHOKECTBO J1a00OPaTOPHBIX pabOT M HIKCIIEPUMEHTOB
10 IPOTPaMMe OCHOBHOI IITKOJIBI.

Buosorus pacrenmii:/[prxanue imctoeB. Jpixanue kopHe. [lornomnenue Boibl KOpHAMU
pactenuii. KopueBoe nasnenue. Ucnapenue Boabl pacTeHUAMU. POTOCUHTES. [{pIXaHnEe CEeMSH.
VYcnoBus mpopactanus ceMsiH. TerTof00nBbIE U X0JIOA0CTONKHE PACTECHUSI.

3oosorus: M3ydyeHne oTHOKIETOYHBIX JKUBOTHBIX. VI3ydeHre BHEITHET0 CTPOCHUS JOKIEBOTO



4yepBsi, HAOJII0/IEHUE 32 €T0 MepeABMKCHUEM U PEeaKIMsIMHI Ha BHEIIHHE pa3apaxkeHus. M3zyuenue
CTPOEHUSI MOJUTIOCKOB TI0 BJIQXKHBIM Ipenaparam. M3ydeHne MHOrooOpasus WICHHCTOHOTHX I10
KOJIeKIHsIM. M3yueHne cTpoeHus pbld 1o BIaKHBIM IpenaparaM. M3ydenue cTpoeHus MTull.
N3ydeHne cTpoeHs MIIEKOIIUTAIOIINX 10 BJIAXKHBIM IpernaparaM. BoaHbIe )KUBOTHBIE.
TenIoKpoBHbBIE U XOJIOIHOKPOBHBIE )KHUBOTHBIE
YesoBek U ero 310poBbe: M3yuenue kpoBoobparieHus. Peakius CCC Ha 103UpOBaHHYIO
Harpy3Ky. 3aBUCUMOCTb M@Ky Harpy3Kkoil 1 ypoBHEM dHepreTuyeckoro oomena. ['azooomeH B
n€rkux. Mexanusm siérounoro aeixanus. Peaknus J1C Ha dusnyeckyro Harpy3Ky. JKu3zneHHas
EMKOCTb JIerKuX. BeaenuTenbHas, AbIXaTeabHas U TEPMOPETyIATOpHas QYHKIUS KOXKH.
JeiictBue pepMeHTOB Ha cyOCcTpat Ha mpuMepe KaTtanasbl. [I[pucnocobieHHOCTh OPraH3MOB K
cpene oouTaHusl.
O6wmas 6uosorus:/leficteue pepmMeHTOB Ha cyOCcTpar Ha puUMepe Karanasbl. Pasnoxxenue
H202. Bausaue pH cpenpl Ha akTUBHOCTH (pepMeHTOB. PaKTOpBI, BAUSIOLUINE Ha CKOPOCTh
nporuecca Gporocunresa. M3ydeHne KJI€TOK U TKaHEW paCTeHUId U KUBOTHBIX HA TOTOBBIX
MUKpOIIpenaparax 1 ux onucanue. BoisiBIeHIe H3MEHUNBOCTH Y OPraHU3MOB. BhIsiBiIeHHE
MPUCTIOCOOJICHUI Y OPTaHU3MOB K cpejie OOuTaHus (Ha KOHKPETHBIX MIPUMEpax).

B o6pa3zoBatenbHoii mporpamme 10-11 kiaccoB npeacTaBieHbl CIEYIOIINE Pa3/eibl:

1. Knerka

2. Pa3mMHOX€EHME U pa3BUTHE OPraHU3MOB

3. OCHOBBI T€HETUKH U CEJICKIIUU

4. Bun

5. DKOCUCTEMBI

buonorndeckoe HabIOACHNE U SKCIIEPUMEHT MTPOBOJATCS B (hopMe 1abopaTOpHBIX padoT
U IeMOHCTpaluii. J[eMOHCTpaIIMOHHBIN SKCIIEPUMEHT MTPOBOJUTCS B CIASAYIONIUX CIy4asx: a)
UMeIoIIeecs] B HATMYUU KOJTHYECTBO MPUOOPOB U IU(GPOBBIX TaTYUKOB HE TTO3BOJISET
OpraHU30BaTh UHIUBUAYATbHYIO, TAPHYIO WIH FPYIIOBYIO J1a00paToOpHYyIO padoTy;0)
HKCIIEPUMEHT UMEET HEOOJIBIIYIO POJOIKUTENBLHOCTD U CIOKHOCTh M BXOJUT B CTPYKTYPY

ypoKa.

Oco0eHHOCTH coep:KaHNs CTPYKTYPHBIX KOMIIOHEHTOB padoyeii NporpaMmsl 110
Onosiornu B 5—9 ki1accax ¢ HCnosb30BaHueM 000pynoBaHus neHTpa «Touka pocra»

IInanupyemsle pe3yabTaThl 00ydeHus no kypcey «buosorus . 5—9 kaace» .
ITpenmMeTHBIE pe3yabTaThI:

1) bopMupoBaHHE IEHHOCTHOTO OTHOILIEHUS K dKUBOU MPUPOJE, K COOCTBEHHOMY
OpraHu3My; MOHUMaHHE PO OUOJIOTHH B (POPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON
KapTUHBI MUDA;

2) yMEeHHE MIPUMEHSTh CUCTEMY OMOJOTHYECKUX 3HAaHUMN: PACKPHIBATh CYIIHOCTh )KUBOTO,
Ha3bIBaTh OTJIMYMS )KUBOIO OT HEKUBOTO, IEPEUUCIISATH OCHOBHBIE 3aKOHOMEPHOCTH
opranu3zaiuu, (yHKIIMOHUPOBAHUS OOBEKTOB, IBJICHHU, POLIECCOB KUBON MPUPO/IBI,
IBOJIFOLIMOHHOTO Pa3BUTHUSI OPraHMUYECKOTO MUPa B €T0 €IMHCTBE C HEKUBOM IIPUPOJION;
c(OpPMHPOBAHHOCTh NPEACTABICHUI O COBPEMEHHOM TEOPHH IBOJIOIIMHM U OCHOBHBIX
CBUJIETENLCTBAX BOJIIOINH;

3) Bi1aieHne OCHOBAaMU MOHATHHHOTO anmnapaTa i Hay4HOTO s3bIka OMOJIOTHH:
UCIIOJIb30BaHUE U3YYEHHBIX TEPMUHOB, IOHATUH, TEOPHI, 3aKOHOB U 3aKOHOMEPHOCTEH 1151
00BSICHEHMS HAOJII0TAEMBIX OMOJIOTHYECKUX 0OBEKTOB, SIBJICHHUH U MPOIIECCOB;



4) MOHUMaHHUE CTIOCOOOB MOTYyUYEHUS OMOIOTHISCKUX 3HAHU; HATMYUE OTBITa
UCTIOJIb30BaHUSI METOJIOB OMOJIOTHH C LIEIbI0 U3YYEHUS )KUBBIX 00BEKTOB, OMOJIOTHUECKUX
SIBJICHU U TIPOLIECCOB: HAOIIOIEHUE, OTMCAHKE, TIPOBEICHIE HECIOKHBIX OMOIOTMYECKUX
OTIBITOB M 9KCIIEPUMEHTOB, B TOM YHCJIE C HCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB
U HHCTPYMEHTOB;

5) yMeHHe XapaKTepu30BaTh OCHOBHBIE IPYIIbI OPraHU3MOB B CUCTEME OpPraHUYECKOIo
MHpa (B TOM 4HCiIe BUPYChl, OaKTEPUH, pPACTEHUs, TPUOBI, )KUBOTHBIE): CTPOEHHUE, IPOLIECCHI
KHU3HENIEATEIIbHOCTH, UX IIPOUCXOKCHHE, 3HAUEHUE B IPUPOJIE U )KU3HU YEJTIOBEKa;

6) ymMeHHEe OOBSICHATD IIOJI0KEHUE YEJIOBEKAa B CUCTEME OPraHUYECKOTr0 MUPa, €ro
IPOMCXOXKACHUE, CXOCTBA M OTJIMYHS YEJIOBEKA OT )KUBOTHBIX, XapaKTEPHU30BATh CTPOCHUE U
IPOIIECCHI KU3HEIEATSIFHOCTH OpPraHU3Ma YeJI0BEKa, ero MPHCIIOCOOICHHOCTh K Pa3IMYHbIM
HKOJIOTHYECKUM (PaKTOpam;

7) yMEHHE ONUCHIBATH KIETKU, TKAHHU, OPTaHbl, CHCTEMBI OPTaHOB U XapaKTePH30BaTh
Ba)KHEHIIME OMOJIOTMYECKHE MPOLIECChl B OpraHu3Max pacTeHUH, )KUBOTHBIX M YEJIOBEKa;

8) chopMUpPOBAaHHOCTb MIPEJCTABICHUNA O B3aUMOCBSI3M HACJIEJOBAHUS [TOTOMCTBOM
IPU3HAKOB OT POAUTENBCKUX (HOPM C OpraHM3aLUeH KIeTKH, HAIUYHEM B HEH XpOMOCOM Kak
HOcCUTeNel HaceCTBEeHHOW nH(pOopMalLuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACJIEIOBAHUS
NPU3HAKOB;

9) chopMHpOBaHHOCTH MPEICTABICHUI 00 OCHOBHBIX (DaKTOpaxX OKPYKAIOMIEH CPEbl, UX
POJIN B )KM3HEAEATEILHOCTH U 3BOJIIOLUN OPraHU3MOB; IIPEJICTaBICHUE 00 aHTPOIIOTEHHOM
dakrope;

10) chopmMupoBaHHOCTD IIPEJCTABICHUN 00 3KOCHUCTEMaX U 3HAU€HUH OMOpa3HO00pasus; o
rJ100aIbHBIX KOJOTMUYECKUX MpobaeMax, CTOSALIMX Mepel 4YeI0BEYeCTBOM U CIocodax ux
IIPEOOJICHMS;

11) ymenue pemaTth yueOHbIE 33141 OHMOJIOTMYECKOTO COACPIKaHuUs, B TOM YHCIIe
BBISIBJIATH IPUYUHHO-CIIEICTBEHHBIE CBSI3H, IPOBOJIUThH PACUETHI, JIeNIaTh BHIBO/IBI HA OCHOBAHUHU
MOJIyYEHHBIX PE3Yy/IbTATOB;

12) ymeHue co3iaBaTh ¥ IPUMEHSATH CIIOBECHBIE U TpapUueCcKre MOAETH AJIsl OOBSICHEHUS
CTPOCHUS )KUBBIX CHCTEM, SIBIICHHI U MPOLIECCOB )KUBOH IPHPOJIBI;

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

14) Bnasenre HaBbIKaMU pabOTHI ¢ MHPOPMaIUEH OMOJOTHUECKOTo COAepKAHUS,
IpeCTaBICHHOM B pa3HOl Gopme (B BUJIE TEKCTa, TAOJUYHBIX TaHHBIX, CXEM, IPa(UKOB,
JarpaMm, Mojieniel, n300paxeHnit), KpUTHYECKOro aHaIn3a MH()OPMAIH U OLIEHKH ee
JIOCTOBEPHOCTH;

15) ymeHue miaHupoBaTh 01 PyKOBOJICTBOM HACTaBHHMKA M MMPOBOJUTH yueOHOE
MCCJIEIOBAaHNE WM MTPOCKTHYIO paboTy B 001acTi OMOIOTHH; C yY€TOM HaMEYSHHOM 1IeTTn
dbopmyHpoBaThs MpoOIEeMy, THIIOTE3Y, CTABUTH 3a/1a4d, BBIOMPATh aJeKBATHBIE METOIBI JIIST KX
peueHus, GopMyIMPOBATH BBIBOABI; ITYOJIMYHO MPEACTABIATH MTOJyYEHHBIE PE3YIbTaThI,

16) ymMeHue UHTErprupoOBaTh OMOJIOTHYECKHUE 3HAHUS CO 3HAHUSMH JPYTUX y4eOHbIX
PEMETOB;

17) chopMUpPOBAaHHOCTH OCHOB 3KOJIOTMYECKON TPAMOTHOCTH: OCO3HAHHE HEOOXOIUMOCTH
JIEWCTBHI 110 COXpaHEHUIO0 OMOpa3HOO0pa3us U OXpaHe MPUPOIHBIX SKOCUCTEM, COXPAHEHHUIO
YKPEIUIEHUIO 3J0POBbs YEJIOBEKA; YMEHUE BHIOUPATH 1[€JIEBbIE YCTAHOBKH B CBOMX JIEHCTBUSIX U
IOCTYIKAaX 110 OTHOLIEHHUIO K )KMBOH MPHUPOJIE, CBOEMY 30POBBIO U 310POBbI0 OKPYKAFOIUX



18) ymMeHue UCTIOb30BaTh MPUOOPETCHHBIC 3HAHKS M HABBIKH IS 3JI0POBOTO 00pas3a
KHU3HH, COATTAHCHPOBAHHOTO MUTAHUS U (PU3NYECKON aKTHBHOCTH; HEMPUSTHE BPEITHBIX
NPUBBIUEK U 3aBUCHMOCTEH; YMEHHE IPOTHBOICHCTBOBATD JDKEHAYYHBIM MAaHUITYJIALIUSAM B
00JacTH 310pOBbS;

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

Ilnanupyemblie pe3yabTaTbl 00ydeHus no kypcey «buosorus . 10—11 kiaace»
OcBoenue yuebHOro npeamera «buonorus» Ha ypoBHE CpeIHETO 00111ero 00pa3zoBaHus 10JKHO
o0ecnieunBaTh JOCTUKEHHUE CIAEAYIOLUX MIPEAMETHBIX, METAPEAMETHBIX U JINYHOCTHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

IIpeaMeTHbIE pe3ybTAThI

[IpenmeTrHbIe pe3ynbTaThl 00y4YeHUsT OMOJIOTHUH TOJKHBI 00€CIIEUnBaTh:

* popMupoBaHUE IICHHOCTHOT'O OTHOIICHHUS K KUBOM MPUPOE, K COOCTBEHHOMY OpraHU3MY;
MOHMMAaHUE POJIH OMOJIOTUU B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHBI
MUDA;

* YMEHHUE MPUMEHSATh CUCTEMY OMOJIOTMYECKUX 3HAHUI: paCKPBIBATh CYIIHOCTbH KUBOTO,
Ha3bIBaTh OTJIMYUS )KUBOIO OT HEKUBOTO, IEPEUUCIATH OCHOBHBIE 3aKOHOMEPHOCTH
opranu3zaiuy, (yHKIIMOHUPOBAHUS OOBEKTOB, SBICHHIA, IIPOLIECCOB KUBOW MPUPO/IBI,
HBOJIFOLIMOHHOTO Pa3BUTHUSI OPIraHUYECKOT0 MHpa B €r0 €IMHCTBE C HEKUBOM IPUPOJION;

* c(pOpMHUPOBAHHOCTD MIPECTABICHUNA O COBPEMEHHON TEOPUH SBOJIOIIMHM U OCHOBHBIX
CBUJICTENHCTBAX BOJIOIINH;

* BJIaJICHHE OCHOBAMH MOHATHIHOTO anmnapara ¥ Hay49HOTO SI3bIKa OMOJIOTHH: HCIIOIb30BaHHE
U3Yy4EHHBIX TEPMUHOB, TIOHATHH, TEOPUIl, 3aKOHOB M 3aKOHOMEPHOCTEN AJ1s1 O0bICHEHHUS
Ha0Jr01aeMbIX OMOJIOTHUECKUX 00BEKTOB, SIBIEHUI U MPOILIECCOB;

* IOHUMaHHUE CIIOCOOOB MOTYYSHHsI OMOIOTUYECKUX 3HAHMIA; HaJTMYKE OTbITa UCIIOIb30BAHUS
METOJI0B OMOJIOTHUH C IIEJIbI0 U3YUYEHHMSI )KUBBIX 0OBEKTOB, OMOJIOTUYECKUX SIBJICHUN U
MIPOLIECCOB: HAOIIOACHNE, ONIUCAaHUE, IPOBEIECHNE HECIOKHBIX OMOJIOTHYECKUX OMBITOB U
HKCIIEPUMEHTOB, B TOM YHCJIE C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB U
WHCTPYMEHTOB;

* YMEHHUE XapaKTepU30BaTh OCHOBHBIE IPYIIBI OPTAaHU3MOB B CHCTEME OPTaHUYECKOTO MHpa (B
TOM YHUCJI€ BUPYCHI, 0AaKTEPHH, PACTEHUS, TPUOBI, )KUBOTHBIE): CTPOCHHE, TIPOIECCHI
KU3HEJEATENBHOCTH, UX TPOUCXOXKACHHUE, 3HAUEHNE B IPUPOJE U )KU3HHU YEIOBEKA;

* YMEHHE O0BSCHATH MOJIOKEHUE YelIOBEKa B CUCTEME OPraHMUECKOro MUpa, €ro
MPOUCXOXKIEHNE, CXO/ICTBA U OTINYUS YeJIOBEKa OT )KUBOTHBIX, XapaKT€PU30BaTh CTPOECHUE U
MPOLIECCHI KU3HEACSITEILHOCTH OpraHU3Ma YeloBeKa, ero MPUCIOCO0ICHHOCTh K Pa3InYHbIM
HKOJIOTUYECKUM (PaKTOpaM;

* YMEHHE HCI0JIb30BaTh NPUOOPETEHHbIE 3HAHUSI U HABBIKU JJIs1 3J0pOBOT0 00pa3a *KHU3HHU,
cOaaHCUPOBAHHOTO MUTAHUS U PU3NYECKON aKTUBHOCTH; HEMPUSATUE BPETHBIX MPUBBIYEK U
3aBUCHUMOCTEN; yMEHUE MPOTHUBOICHCTBOBATH JXKCHAYYHBIM MAHHUIYJISIIIUSIM B 00JIaCTH
3/10pOBbSI;

* YMEHHE OMHUCHIBAThH KIIETKH, TKAHU, OPraHbl, CHCTEMbI OPIaHOB U XapaKTE€PU30BATh BaKHEHIINE
OHMOJOrHYECKHEe MPOLIECCHl B OpraHU3Max pacTEeHUil, )KUBOTHBIX U YEJIOBEKA;

* c(hopMHUPOBAHHOCTD MPEJCTABICHUN O B3aUMOCBSI3U HACJIEJOBaHMSI TOTOMCTBOM MPH-3HAKOB
OT POAMTENBCKUX (JOPM C OpraHU3ANMEH KICTKH, HAIMYUEM B HEM XPOMOCOM KaK HOCHUTEIEH
HaCJIECTBEHHOU MH(OpMalii, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACIIEI0BAHMSI IPU3HAKOB;



* c(OpMHUPOBAHHOCTH MIPEICTABIICHU 00 OCHOBHBIX (haKTOpaxX OKPYKAIOIICH Cpebl, UX POJIU B
KHU3HEIEATEIILHOCTH M HBOJIOIMH OPTaHU3MOB; MPeJICTaBlIeHHE 00 aHTPOIIOTEH-HOM (PaKTOPE;
* chopMHUpPOBAHHOCTH MIPECTABICHUN 00 YKOCUCTEMaxX M 3HAY€HUU OMOPa3HOOOpasus; O
r7100aTbHBIX KOJOTMYECKUX Mpo0IeMax, CTOSAIIMX Mepe]l YeT0BEYeCTBOM U CIIOCO0ax MX
IPEOIOJICHHUS;
* YMEHHE peniath yueOHble 3ajaul OMOJIOTHYECKOT0 COIEP KaHUS, B TOM YHCIIE BBISBIISTD
IPUYMHHO-CJIEICTBEHHBIE CBSA3H, IPOBOJUTH PACUETHI, IIaTh BHIBOJIbI HA OCHOBAHUU
MOJIy4YEHHBIX PE3y/IbTaTOB;
* YMEHHE CO3/1aBaTh U MPUMEHSTH CIIOBECHBIE U IpapuuecKre MOAETH Al OOBICHEHHS
CTPOEHUS )KUBBIX CHCTEM, SIBJIICHHI U MPOLIECCOB )KUBOM MPHPOJIBI;
* MOHMMaHUE BKJIaZia POCCHICKHX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE OMOIOTUYECKUX HAYK;
* BJIaJICHUE HaBbIKaMH pabOThI ¢ HHPOpMaLKeil OMOIOTHYECKOTO COePKAHUS, TIPEACTaB-
JICHHOU B pa3Hoi (hopme (B BUC TEKCTa, TAOIMYHBIX JaHHBIX, CXeM, Tpa(UKOB, JHarpamm,
MoJiesIel, n300paKeHmi ), KpUTHUECKOTO aHaln3a HH(OPMALIUY U OLIEHKU €€ T0CTOBEPHOCTH;
* YMEHHE IIAHUPOBATH O] PYKOBOJICTBOM HACTABHHKA U MMPOBOJUTH YUeOHOE HCCIIeI0BAaHUE
WM MIPOEKTHYIO padoTy B 001acTH OMOJIOTHH; C YIETOM HAMEUEHHOU 11eH (hOpMYIHpPOBAThH
npo0iieMy, TUIIOTE3Y, CTABUTH 3a/1a4H, BHIOMPATh a/IeKBATHBIC METOBI JJIs1 UX PELICHHUS,
(dbopMyIHpOBaTH BHIBOIBI; MMyOIMYHO MPEACTABIATH MMOJTyYSHHBIE PE3yIbTATHI,
* YMEHHE HHTETPUPOBATHh OMOIOTHUYECKHIE 3HAHUS CO 3HAHUSAMU JIPYTUX YI€OHBIX MTPEIMETOB;
* ¢(hOPMUPOBAHHOCTH OCHOB 3KOJOTHYECKON TPAMOTHOCTH: OCO3HAHHE HEOOXOIUMOCTH
JeMCTBUH 10 COXPaHEHUIO OMOPa3HO00pa3us U OXpaHe MPUPOIHBIX SKOCHUCTEM, COXPAHEHUIO
YKPEIICHUIO 3/I0pPOBbs YENIOBEKA; yMEHUE BHIOUPATh 1IeJIeBbIe YCTAHOBKH B CBOUX JICHCTBUSAX U
MOCTYIKAaX 110 OTHOIICHUIO K )KUBOH MPUPOJIE, CBOEMY 3/10POBBIO U 3/10POBbIO OKPYKAIOIIHX.
MeTanpeamMeTHble pe3yJibTaThl

VYHuBepcallbHbIE TT03HaBaTeNbHbIE AeHCTBH ba3oBble Joruueckue necTBus:
* BBISIBJIATH U XapaKTEePU30BaTh CYIIECTBEHHbIE IPU3HAKH OMOIOTUYECKUX OOBEKTOB (SBICHUN);
* YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMHA OHOIOTUIECKHX 00BEKTOB,
OCHOBAHHUS JJIs1 0000IIEHNS U CpaBHEHUSI, KPUTEPHH MTPOBOIUMOTO aHAJIH3a,
* ¢ YYETOM MPEIUIOKEHHOM OMOTOTHYECKOH 3a/1a4H BBISBIIATH 3aKOHOMEPHOCTH M ITPOTHBOPEYHS
B paccMaTpHBAaeMbIX (aKkTax U HaOIIOJCHHUSX; peIIaraTb KpUTSPUH IS BBISIBIICHHSI
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;
* BBIBJIATH AeULUTHI HHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX JIJIs1 pEIIEHHsI TOCTAaBICHHOM
3a]auu;
* BBISBJIATH NPUYMHHO-CJIEJICTBEHHBIE CBS3U MPU U3yYEHUN OMOJIOTUYECKUX SIBJICHUN U
MPOIIECCOB; JIENIaTh BHIBOJIBI C MCIIOJIb30BaHUEM JICTyKTHBHBIX U HHAYKTUBHBIX YMO3aKIIOUCHHH,
YMO3aKJIIOYEeHUN M0 aHaJIOTuH, (POPMYITHpPOBATh TUIIOTE3BI O B3AUMOCBSI3AX;
* CaMOCTOSITEIbHO BbIOUpATh c1IO0cO0 penieHus: yaeOHol Oronornyeckoil 3a1aum (CpaBHUBATh
HECKOJIbKO BAPUAHTOB PEILIEHUs], BRIOUPATh Haubosee MoAXOAAIIUI ¢ yI€TOM CaMOCTOATEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).
ba3oBrle uccienoBare/bCKue 1eHCTBHA:
* MCIIOJI30BATh BONPOCHI KaK UCCIIE0BATENLCKUN HHCTPYMEHT TIO3HAHUS;
* (hopmynupoBaTh BONPOCHI, (PUKCUPYIOIINE Pa3pbIB MEXY PEaTbHBIM U XKeJIaTeIbHbIM
COCTOSIHUEM CUTYaIluH, 00BEKTa, U CAMOCTOSITEIIFHO YCTAHABIIMBATh HCKOMOE H JAHHOE;

(GbopMHUpPOBATH TUTIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYXIACHUHN M CYXICHUN APYTHX,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;
* POBOJIUTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECIOKHBIA OMOJOTMYECKHIA



SKCTIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEH OMOIOTHYECKOTO
00BEeKTa N3YUEHHSI, TPUUHMHHO-CIICICTBEHHBIX CBSA3€H M 3aBUCUMOCTEH OMOIOTMYECKIX
00BEKTOB MEX]y COOO0I;
* OIICHUBATh PUMEHUMOCTH M IOCTOBEPHOCTH MH(OPMAIIMH, TIOTYIEHHOU B X0/1€
OMOJIOTNYECKOI0 UCCIIEIOBaHMS (IKCIIEPUMEHTA);
* CaMOCTOATENBHO (HOPMYINPOBATh 0000IIEHUS U BBIBOJBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HAOJII0/IEHUS, OTBITA, UCCIICOBAHUS, BJIaIe€Th HHCTPYMEHTAMHU OIICHKHU J1O0CTOBEPHOCTHU
MTOJTYYCHHBIX BBIBOJIOB M 000OIIIECHHI;
* IPOTHO3UPOBATH BO3MOXKHOE JlajibHEIIee pa3BUTHE OMOIOTHYECKUX MTPOLIECCOB U UX
MOCJEICTBHSI B @aHAJIOTUYHBIX HIIM CXOTHBIX CUTYAIHSX, a TAK)KE BBIIBUTATH MPEATIONI0KEHUS 00
UX Pa3BUTHUHU B HOBBIX YCIIOBHSIX M KOHTEKCTAaX.
Pabora ¢ unopmanmeii:
* IPUMEHSATH Pa3IMYHBIC METOJIbI, HHCTPYMEHTHI U 3aIIPOCHI IIPU TIOMCKE U 0TOOpE
Ounonornueckor HHGOPMAIIUU WM JAHHBIX U3 HCTOYHUKOB C YYETOM MPEUI0KEHHON yd4eOHOM
OMOJIOTUYECKOMN 3aauH;
* BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIIPETUPOBATH OMOJIOTUYECKYIO
MH(}OPMALIMIO Pa3INYHbIX BUIOB U (HOPM MpEICTaBICHHUS;
* HaXOJMUTh CXOJIHBIC ApPIYMEHTHI (TIOATBEPIKIAIOIINE MIIM OMPOBEPTAIOIINE OJHY U TY K€ UACHO,
BEPCHUIO) B pa3IMYHBIX WH(POPMAIIMOHHBIX UCTOYHUKAX;
* CAMOCTOATENBHO BEIOMPATH ONITUMANIbHYIO (hOpMY TIpEeCTaBICHIS HHOOPMAIH U
WITIOCTPUPOBATH PeIIaeMble 33a1a4i HECTIOKHBIMU CXeMaMH, TarpaMMaMu, HHOW TpaduKoi 1
UX KOMOUHAIUSIMU;
* OIICHHUBATh HAJE)KHOCTh OMOJIOTUYECKOM HH(OPMALIUU TIO KPUTEPUSIM, NPEII0KEHHBIM
yuuTeneM Uin chopMyIUpOBAHHBIM CAMOCTOSTEIbHO;
* 3¢)(peKTUBHO 3a[IOMHUHATh U CUCTEMATH3UPOBATh HHPOPMALIUIO;
* OBJIAJIETh CUCTEMON YHUBEPCAJIbHBIX [T0O3HABATEIbHBIX AEUCTBUI oOecrieunBaeT
c(OPMHPOBAHHOCTH KOTHUTHBHBIX HABBIKOB O0YJAOIITIXCSI.
YHuBepcaibHble KOMMYHHUKATUBHbIE 1€iiCTBUS

Oo0menne:
* BOCIIPUHUMATH ¥ (POPMYITHPOBATH CY>KACHHUS, BBIPAKATH SMOILIUHU B TIPOLIECCE BHITIOITHEHUS
NPAaKTUYECKUX U Ja0OpaTOPHBIX paboT; BeIpaXKaTh ceOs (CBOIO TOUKY 3pEHMsI) B YCTHBIX U
NUCbMEHHBIX TEKCTaX;
* pacrio3HaBaTh HeBepOaJlbHbIE CPEACTBA OOIEHHS, TOHUMATh 3HAYCHHE COLIUANIbHBIX 3HAKOB,
3HATh M Pacro3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYAllU U CMATYaTh KOH(MIUKTHI, BECTH
MIEPErOBOPHI;
* IOHUMATh HAMEPEHUS IPYTUX, MIPOSBISITh YBAKUTEIFHOE OTHOIIICHNE K COOECEIHHUKY | B
KOPPEKTHOI Gopme popMyIHpoBaTh CBOU BO3PAKEHHUS,;
* B XOJIe TMaJIoTa W/WJIH JUCKYCCHH 33]]aBaTh BOTIPOCHI IO CYIIECTBY 00CYkKIaeMOn
OMOJIOTNYECKOI TeMBI U BHICKA3bIBATh UJEH, HALIEJIEHHBIEC HAa PellIeHHe OMOJIOTHYECKOi 3a1auu U
nojiep>kaHue OaroxenaTeaIbHOCTH OOLCHHUS;
* COMOCTABIIATH CBOM CYKJCHUS C CY)KICHUSMHU APYTHX YIaCTHUKOB JIMasiora, OOHapyKUBaTh
pasyn4Ke U CXOJCTBO MO3ULINH;
* MyOJIMYHO TPEACTABISITh PE3YIIBTAThI BBITOJHEHHOTO OMOJIOTHYECKOTO OTbITa (IKCTIEPHUMEHTA,
WCCJICIOBAHMS, IPOEKTA);
* CaMOCTOSITEIHHO BbIOUpATh OpMAT BBHICTYIICHUS C YUETOM 3a/1a4 MPE3CHTALUU U



0COOEHHOCTEH ayTUTOPUU U B COOTBETCTBUU C HUM COCTaBJISTh YCTHBIE U IMCbMEHHBIE TEKCTHI €
MCII0JIb30BaHNEM WILIIOCTPATUBHBIX MaTEPUAJIOB.

CoBMmecTHasl 1eSITeILHOCTD (COTPYAHHYECTBO):
* [IOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA KOMAHHON U MHMBUyaIbHONW pabOThI IpH
peLICHNH KOHKPETHON OMOIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh IIPUMEHEHHS
IpyNIoBbIX (GOpM B3aUMOJIEHCTBUS IPU PELIEHUH IOCTABJICHHON yueOHOH 3a/1a4H;
* IPUHUMATH LI€JIb COBMECTHOM EATENbHOCTH, KOJUIEKTUBHO CTPOUTH NECHUCTBUSA 110 €€
JOCTHD)KEHUIO: paclpeAessaTh POJIM, JOrOBapUBAThCs, 00CYKAATh MPOLIECC U PE3YIbTAT COB-
MECTHOM paboThl; yMeTh 0000111aTh MHEHUSI HECKOJIBKHX JIFOJEH, IPOSBIATE TOTOBHOCTh
PYKOBOJIUTD, BBIIOJHATH IOPYUYEHHUS, TIOAUUHATHCS;
* [JTAHUPOBATh OPraHU3ALNI0 COBMECTHON pabOTHI, ONPEACISATH CBOIO POJIb (C yUETOM
IIPEIIIOYTEHUIN U BO3MOXKHOCTEN BCEX YUACTHUKOB B3aUMOJAEUCTBHUSA), paCIpeleisITh 3a-1a4u
MEXy WICHAMH KOMaH/Ibl, Y4aCTBOBATh B TPYNIOBEIX (hopMax paboThI (00CYKIeHHS, OOMEH
MHEHUSMU, «MO3TOBbIE IUTYPMbI» U UHBIE);
* BBITNOJIHATBH CBOIO YacTh pabOThI, IOCTUTATh KAYECTBEHHOI'O pe3yJibTaTa 0 CBOEMY
HaIPAaBJICHUIO U KOOPAUHUPOBATh CBOU JAECUCTBHS C APYTUMU YJI€HAMH KOMaH/bI;
* OLICHMBATh Ka4eCTBO CBOETO BKJIa/1a B OOLIUI MPOAYKT MO KPUTEPUSIM, CAMOCTOSTEIILHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS; CPABHUBATH PE3YJIbTAThl C UCXOAHON
3a/1a4eil ¥ BKJIJ] KaXKJ10T0 YjeHa KOMaH/bl B JOCTUKEHHUE PE3YJIbTAaTOB, Pa3eiaTh chepy
OTBETCTBEHHOCTH U IPOSBIISATH TOTOBHOCTh K IPEJOCTABIECHUIO OTUETA MEPE]] IPYHIION;
* OBJIQ/IETh CUCTEMON YHHUBEPCAIbHBIX KOMMYHUKATUBHBIX J€UCTBUN, KOTOPast 00eCIIeYMBaET
c(OPMHPOBAHHOCTb COLMAIBHBIX HABBIKOB U AMOIIMOHAJILHOI'O UHTEJIEKTa 00YyJaroLIHXCs.
YHuBepcaiabHbIe peryJIaTHBHBIC 1eHCTBUSA

Camoopranuzanus:
* BBISIBJIATH POOJIEMBI JUISl PELLICHHs B )KM3HEHHBIX M YUE€OHBIX CUTYallUsX, UCTIOIb3Ys
Ouosornyeckue 3HaHus;
* OPUEHTHUPOBATHCS B PA3IMUHBIX MOIX0aX MPUHSITHS pelleHn (MHIMBUyaIbHOE, IPUHATHE
pelIeHys B rpymie, NPUHITHE PEeIIeHUH TPYIIoil);
* CaMOCTOSITEIbHO COCTABIISATh AJITOPUTM pELIeHUs 3a/1a4M (WM €ro 4acTb), BBIOUPATh CIIOCO0
pelieHns yueOHoW OMOJ0THYeCcKOr 3aJaul ¢ y4ETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh NPEAJIaracMble BApUaHThl PEILICHUI;
* COCTaBJIATH IUIaH ACUCTBUH (IUIaH peann3aluyd HAMEYEHHOTO aIrOPUTMa PEIIeHus),
KOPPEKTHPOBATH MPEAJIOKEHHBIN alrOPUTM C YIETOM MOTYyYSHUS HOBBIX OMOJIOTHYECKUX
3HaHUH 00 N3ydyaeMOM OHOJIOTHYECKOM OOBEKTE;
* 1eTIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.
CamokoHTpoJIb (peduiekcus):
* BJIAJIETh CIIOCOOAMU CAMOKOHTPOJIS, CAMOMOTHUBALIUU U pe(IIeKCUu;
* 1aBaTh a/ICKBAaTHYIO OI[EHKY CUTYyallUH U MpejiaraTh IiaH e€ U3MEHEHHS;
* YUUTHIBATh KOHTEKCT U IPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PELLIEHUU
yueOHOI OMoJIornyecKon 3a7auu, aanTUPOBaTh PelICHUE K MEHSIOIMIMMCS 00CTOSTEILCTBAM;
* 00BSACHATH MPUYUHBI TOCTHKEHUS (HEIOCTHIKEHHSI) Pe3YJIbTaTOB AEATEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY, YMETh HAXOJUTh O3UTUBHOE B IPOHM3OLIE/IIEH CUTYallUH;
* BHOCUTBH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, U3MEHUBIINXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYAHOCTEH;
* OLICHUBATh COOTBETCTBHE PE3YyJIbTATa LIEJIU U YCIOBHUSM.
OMOIIMOHAIILHBIN UHTEJUIEKT:



* pa3nuy4aTth, HA3bIBaTh U YNPABIATH COOCTBEHHBIMU SMOLUSMU U SMOIUSIMH IPYTHX;
* BBISIBIISATH U QHAJIM3UPOBATH MPUYHUHBI 3MOITUH;

* CTaBUTH Ce0sl HA MECTO JPYTOro YeI0BEKa, IOHUMATh MOTHUBEI i HAMEPEHHSI IPYTOro;
* PEryJIMPOBATh CIIOCOO BHIPAKCHHS SMOIIHH.
[IpunsaTue ceds1 U IPYyrux:
* OCO3HAHHO OTHOCHUTBCS K IPYTOMY Y€JIOBEKY, €ro MHEHHIO;
* IPU3HABATh CBOE MPABO HA OMIMOKY U TAKOE K€ MPaBO APYroro;
* OTKPBITOCTH ce0e U ApyruM; 6 0CO3HABATh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;
* OBJIQ/IETh CUCTEMON YHUBEPCAIbHBIX YU€OHBIX PEryISTUBHBIX ACHCTBUN, KOTOpas
obecrnieunBaeT (HOPMHUPOBAHUE CMBICIIOBBIX YCTAHOBOK JIMYHOCTHU (BHYTPCHHSIS TIO3HIIHS
JUYHOCTH ), ¥ )KU3HCHHBIX HABBIKOB JINYHOCTH (YIpaBIIEHUSI COOOM, CAMOTUCITUTUINHEI, YCTOMN -
YUBOTO MTOBECHUS).
JInyHOCTHBIE pe3yJIbTAThI

IlaTpuoTHyeckoe BOCIUTAHHE:
* IOHUMaHKE [IEHHOCTH OMOJIOTHYECKOW HAYKH, €€ POJIM B Pa3BUTHH YEJIOBEUECKOro 0OIIeCTBa,
OTHOIICHHE K OMOJIOTUU KaK BaYKHOM COCTABISAIONIEH KYIbTYpbl, TOPAOCTH 32 BKIIAJ POCCUMCKHIX
Y COBETCKHX yUYEHBIX B pa3BUTHE MUPOBON OMOJIOTHUECKON HAYKH.
I'paxnaHckoe BOCIUTAHKE:
* TOTOBHOCTbH K pa3HOOOPa3HOM COBMECTHOM JACSITEILHOCTH IIPH BBHITIOJHEHUH OMOJIOTHYECKUX
OTIBITOB, SKCIIEPUMEHTOB, CCIICAOBAHNUN U TIPOSKTOB, CTPEMIICHUE K B3aUMOTIOHUMAHUIO U
B3aMMOITOMOIIIH.
JlyXOBHO-HPABCTBEHHOE BOCIIMTAHME:
* TOTOBHOCTbH OIIEHMBATh CBOE TIOBEJICHUE M MOCTYIIKH, a TAKXKe MOBEJCHNE U MTOCTYIKU APYTUX
JIOJIEH ¢ MO3UIIUU HPABCTBEHHBIX HOPM M HOPM SKOJIOTHYECKOTO MpaBa ¢ yu€TOM OCO3HAHHS
MOCIIEACTBHIA MOCTYITKOB.
JcTeTH4ecKoe BOCIIUTAHME:
* MOHUMAaHHUE SMOITMOHATHFHOTO BO3/ICHCTBUS MPUPOIBI U €€ IIEHHOCTH. LleHHOCTH HaydyHOTO
MO3HAHUS:
* OPHCHTAIINSA B JICATCILHOCTH Ha COBPEMEHHYIO CHCTEMY OMOJIOTUICCKUX HAYIHBIX
MPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIbI, B3ANMOCBS3SIX YEIIOBEKA C
MIPUPOAHOUN U COLIMATIBHOM CPEOM;
* pa3BUTHE HAYYHOM JIOO03HATETFHOCTH, HHTEpECA K OMOIIOTMUECKOI HayKe U
HCCJIeIOBATEILCKOM IeATETHbHOCTH;
* OBJIa/ICHUE OCHOBHBIMH HAaBBIKAMU HCCIIEIOBATENLCKON AEITETLHOCTH.
@DopMHUpOBaHHUE KYJIbTYPbI 310POBbSI:
* OCO3HAHME IICHHOCTH YKU3HU; OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 370POBBIO M YCTAaHOBKA HA
3I0POBBIN 00pa3 KU3HU (30pPOBOE MUTAHUE, COOTIOIEHNE TUTUEHUYECKHUX TTpa-BUJ,
cOaTaHCUPOBAHHBIN PEKUM 3aHIATHN U OTJbIXA, PETYJIIpHas GU3HYECKast aKTUBHOCTD ),
* OCO3HAHUE MOCJIEICTBUI 1 HETIPHUATHE BPEAHBIX MIPUBBIUEK (YIIOTPEOIEHNE alIKOT OIS,
HApKOTHUKOB, KyYpEeHHE) ¥ UHBIX (hopM Bpeaa it (U3UIeCKOro U ICUXUYECKOTO 310POBbS;
* coOmroIeHue MpaBui 0€30MaCHOCTH, B TOM YHCIIE HABBIKA 0€30MaCHOTO MTOBE/ICHUS B
MIPUPOJHOM Cpelie;
* YMEHHUE 0CO3HABATh AMOITMOHAILHOE COCTOSIHUE CBOE U IPYTUX JIFOJICH, YMETh YIIPABIIATh
COOCTBEHHBIM SMOIIMOHATBHBIM COCTOSIHUEM;
* cOpMHUPOBAHHOCTH HaBbIKA peICKCUH, TPU3HAHKUE CBOETO MpaBa Ha OITHOKY M TAKOTO JKE



IIpaBa Jpyroro 4ejIoBeKa.
Tpynosoe BocniuTanue:

* AKTUBHOE y4acCTHE B PELICHUH ITPAKTUUYECKUX 3a]a4 (B paMKaX CEMbH, LLIKOJbI, TOPOAA,
Kpasi) OMOJIOTHYECKON U HKOJIOTUYECKON HAIPABICHHOCTH, UHTEPEC K MPAKTHUYECKOMY
U3y4EHHIO podeccHii, CBA3aHHBIX ¢ OUOJIOTHEH.

IKOJIOTHYECKOe BOCIIUTAHHE:

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

* IOBBIIICHUE YPOBHS 3KOJIOTMYECKON KYJIbTYpPBI, OCOZHaHUE III00AIBHOTO XapaKTepa HKOo-
JIOTHYECKUX NPOOJIeM U MyTel UX peleHNs; aKTUBHOE HETIPUATHE ACHCTBHM, TPUHOCAIINX BPE]
OKpYXKaroIlEeH CpeJe;

* TOTOBHOCTb K YYaCTHIO B IPAKTUYECKON JEATEIbHOCTH SKOJIOTMUECKON HAlpaBICHHOCTH.
Apantanus 00y4auerocs K H3MeHsIIOIMMCH yCJIOBUAM COLUAIBHON U IPUPOI-HOM
cpenbl:

* OCBOEHHME 00YUaIOIIMMHUCS COLUAIBHOTO OIbITa, HOPM U MPaBMJl OOIIECTBEHHOTO ITOBE/ICHUS B
rpymnmnax 1 cooOliecTBax NPy BbIMOJIHEHUH OMOIOTHYECKUX 3a/1a4, IPOEKTOB U

UCCJIEJOBAaHUM, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTUX;

* OCO3HaHUE HEOOXOAUMOCTH B (POPMHUPOBAHUU HOBBIX OMOJIOTHYECKUX 3HAHHM, yMEHHE
(dbopMyIupOBaTh UAEH, OHITHSL, TUIIOTE3bI O OMOJIOIMYECKUX OOBEKTaX U SIBJICHUSIX, OCO3HAHUE
nedumnuta cOOCTBEHHBIX OMOIOTHYECKUX 3HAHUM, INITAHUPOBAHUE CBOETO Pa3BUTHS,

* YMEHHUE OlIepUPOBaTh OCHOBHBIMU MOHATUSIMH, TEPMUHAMH U MIPEJICTABICHUSIMUA B 00JIaCTH
KOHLENIUHN YCTONYMBOTO pPa3BUTHS;

* YMEHHUE aHAJIU3UPOBATh U BBIABIATH B3aMMOCBSI3U MPUPOIbI, OOIIECTBA U IKOHOMUKH;
OLICHMBAHME CBOMX JEHCTBUI C yUETOM BIUSAHUSA Ha OKPYKAIOLLYIO CpENY, JOCTHXKEHHUS LieIeH 1
IPEO0JI0JICHHSI BBI30BOB M BO3MOXKHBIX TJI00AJIbHBIX MTOCIIEICTBUH;

* OCO3HAHHUE CTPECCOBOI CUTYyallNH, OIIECHUBAHHUE MTPOUCXOIAIINX U3MEHEHUI U UX MOCIEICTBUM;
OLICHUBAHHE CUTYaL[MU CTPECCA, KOPPEKTUPOBAHUE NPUHUMAEMBIX PEIICHUHN U 1EUCTBUM;

* YBaXHUTEJIbHOE OTHOILIEHUE K TOUKE 3PEHUS JIPYroro 4ejaoBeKa, ero MHEHHUIO, MUPOBO33PEHHUIO.

DopMbI KOHTPOJIA

KonTpons pe3ynbTaToB 00y4eHuUs: B COOTBETCTBHHU C IaHHON 00pa3oBaTeIbHON
IPOTpaMMOil MPOBOAUTCS B (hOpMe MUCbMEHHBIX U SKCIIEPUMEHTAIBHBIX paboT, MpeanoaaraeTcs
IIPOBEACHUE IIPOMEXYTOYHOM U UTONOBOM aTTECTALlUH.

IIpomeskyTOUHAs aTTeCTALMS

Jlns ocymiecTBieHUs TPOMEKYTOUHOM aTTECTAL[MU UCIIOJIB3YOTCSI KOHTPOJIBHO-OLIEHOYHbIE
MaTepuaibl, 0TOOp CoZepKaHUs KOTOPBIX OPUEHTUPOBAH Ha MPOBEPKY YCBOCHHUS CUCTEMBI
3HAaHUU U YMEHUN — MHBApUAHTHOTO sJIpa CoAepKaHMsI IEHCTBYIOIINX 00pa30BaTeIbHON MPO-
rpaMMBbl IO OHOJIOTUH [T 0011e00pa30BaTeNbHBIX OpraHUu3ai. 3aJaHus TPOMEKYTOUHON
aTTeCTalluM BKIIOYAIOT MaTepHuaj OCHOBHBIX pa3/esioB Kypca OMOJIOTHH.

ITAKET OLUIEHOYHbIX MATEPHUAJIOB 1 KPUTEPU OUEHUBAHIA 10
I[MPEAMETY «bHUOJIOI' S
KoHTpoJibHbIe H3MepUTeIbHbIe MATEePHAJIbI
[Tpu opranu3zanuy TEKYyLEro KOHTPOJIS YCIIEBAEMOCTH 00YYarOIIMXCS CIEYET YUUTHIBATh
tpedoBanuss PI'OC OO0 k cucTemMe OLIEHKH JOCTIKEHHS TUNIaHUPYeMbIX pe3ynbTratoB OOII,



KOTOpasi JI0JKHA IIPeycMaTpUBaTh UCIIOIb30BAaHUE Pa3HOOOPA3HBIX METOI0B U (JOPM, B3AaUMHO
JOTIOTHSIFOIIUX JPYT Apyra (CTaHAapTU3UPOBAHHBIE MMCHMEHHBIE M YCTHBIE pa0OTHI, TPOCKTHI,
MPAKTUYECKHE U JTa0opaTOpHBIC PabOTHI, TBOPUECKHE PabOThI, CAMOAHAIN3 U CAMOOIICHKA,
HaOJII0JICHUE, UCTIBITAHUS U UHOE).

Br160op yKa3aHHBIX HUXKE TUIIOB M MPUMEPOB KOHTPOJbHBIX U3MEPUTEIBHBIX MAaTEPUATIOB
00yCIIOBJIEH MEJArornyeckoil 1 MeTOINYECKOM 11e71eco00pa3HOCTbhIO, C YUETOM MPEIMETHBIX
ocobeHHocTel Kypca «buomorust 5—9 kmacey.

TecTsl 1 3a1anus pa3padboTansl B cooTBeTcTBUH ¢ (hopmaTom EI'D u 'MA, uto mo3Bossier
JaKe B paMKaxX YCBOCHHMSI MPAKTUYECKOM YacTH MPOrpaMMbl OTpabaThIBaTh 00IIEyYeOHbIE U
MpeIMETHBIC 3HAHUSL U YMEHHUSI.

[lepedeHb OLIEHOYHBIX MPOLIEYP JOJKEH OBITh ONTUMAIBHBIM U IOCTATOUHBIM JJIsI OIpe-
JIEJICHUS] YPOBHS JTOCTHXKCHUS 00YJaIOIIUMUCS TIPEIMETHBIX M METAIIPEIMETHBIX PE3yJIbTATOB.
®dukcarus pe3yJbTaToB TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00YJaIONIUXCsl OCYIIECTBIISIETCS B
COOTBETCTBUU C MPUHATON B 00pa30BaTeNbHOM OpraHu3alui CUCTEMOM OLIEHUBaHUS.

IIpensioskeHHble TUNIBI U IPUMeEPHI 3aJaHUI:

* OPUEHTUPYIOT YUUTEINS B IMANa30HE KOHTPOJIBHBIX U3MEPUTEIBHBIX MaTEPHAIIOB IO KypCY,
MOMOTAIOT Pa3HOOOPA3UTh 3aIaHMs TPEHHPOBOYHOTO, KOHTPOJIBHOTO U JIOTIOJTHUTEIBHOTO
MOJyJIei, KaK MHTEPaKTHBHOTO BHICO-YPOKa, TaK M TPATUIIMOHHOTO YPO-Ka B paMKaX KJIacCHO-
YPOUHOU CHUCTEMBI;

* YUUTBIBAIOT BO3MOKHOCTH YCBOCHHS MaTepHalia, ¢ TOYKH 3peHus ero auddepenunanym s
pa3IMYHBIX KaTEropuil 00y4aroImuXcsi, pa3HOTO YPOBHSI U3yUYESHHsI PEAMETA, BO3PACTHBIX
0COOCHHOCTEHN MIIAIIINX MIKOJIHHUKOB, a TAK)KE MOTHBALIMOHHOTO U TICHX03MOIMOHAIEHOTO
KOMITOHEHTOB YPOKOB;

* MMO3BOJISIOT OTPabaTHIBAaTh HABBIKU, 3aKPEIUISITh MOJYUYESHHbIE 3HAHUS U KOHTPOJIHPOBATh
pe3ynbTaThl 00Y4YEHHUs, KaK B X0/I€ K&KIOT0 YPOKa, TaK U B paMKax HTOrOBOTO YpOKa o
Martepuany pazaena. Cnenuduueckoin popmoit KOHTPOIIS sBIsIeTCs padboTa ¢ mpudopamu,
nabopaTopHbIM 000pyI0BaHuEM, MoAeIIMU. OCHOBHAS 1€JIh 3TUX MTPOBEPOUHBIX PabOT:
OTIpeNIeICHUEYPOBHS Pa3BUTHSI YMEHHH IIKOJFHUKOB PabOTaTh ¢ 000PYJOBAaHUEM U TIPOBOTUTH
HKCTIEPUMEHTAIBHBIE UCCIIEOBAHMSI, TUIAHUPOBATh HAOIIOACHUE HITH OTIBIT, BECTH
CaMOCTOSITENILHO MPAKTUYECKYIO padoTy.3aaHe MOXKET CUMTATHCS BBIMIOJTHEHHBIM, €CITU
3aMMCaHHbIN/BRIOPAHHBIN OTBET COBIAIAET C BEPHBIM OTBETOM. 3aJaHUsI MOTYT OLIEHUBATHCA KaK
1 Gaymom, Tak ¥ OONBIIUM KOJIMUYECTBOM B 3aBUCHMOCTH OT YPOBHSI CIIO’KHOCTH 33/1aHUs, OT
KOJIMYECTBA BBEJCHHBIX/BRIOPAHHBIX OTBETOB, OT TUIIA 33 JaHUSI.

Hopwmpl O11eHOK 32 BCe BHIIBI TPOBEPOYHBIX pabOT

«5» — ypOBEHb BHITIOJIHEHUS TPEOOBAHHUI 3HAYUTEILHO BHIIIE YIOBICTBOPUTEIEHOTO:

* OTCYTCTBHE OMIMOOK, KaK IO TEKYIIEMY, TaK U TI0 TIPEABLAYIeMYy YaeOHOMY MaTepHaiy;

* He OoJiee OHOTO HEJ0YETA.

«4» — ypoBeHb BBITIOJTHEHUS TPEOOBAHUH BBIIIE YAOBIECTBOPUTEIHHOTO:

* Hanmnume 2—3 omnOoK Uik 4—6 HelouETOB MO TeKyLIeMy Y4eOHOMY MaTepuay;

* He Oostee 2 omMOOK UK 4 HEZJOYETOB 110 MPONUJCHHOMY MaTepUay;

* HCIIOJIb30BAHKE HEPAIIMOHAIBHBIX IPUEMOB PEIIeHUs] y4eOHOU 3aJauH.

«3» — JO0CTaTOYHBI MUHUMAJIBHBIA YPOBEHD BBITTOJIHCHUS TPEOOBAHHM, TTPEIBABISEMBIX K
KOHKPETHOU pabore:

* He Oonee 4—6 ommOok nau 10 HeOUETOB 1O TEKyIIeMy yueOHOMY MaTepuany;

* He Oonee 3—35 ommOOK UM He 6os1ee 8 HEOUETOB M0 MPOKICHHOMY YYeOHOMY MaTepHay.



«2» — YpOBEHb BBITIOJHECHUS TPEOOBAHHUI HUKE YIOBICTBOPUTEILHOTO:
* Hanmmuue Oonee 6 ommoOok uiau 10 HeOYETOB MO TEKYIIEMY MaTepuaty;
* Oostee 5 ommOOK WK OoJiee 8 HEOUETOB 0 MPOIJICHHOMY MaTepuay.



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

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

TemaTnyeckoe NJIAaHKPOBaHKE B S Kjacce

Ne | Tema Coneprxanue [leneBast yctanoBka | Konuu | OcHOBHBIE BUJIBI AesiTeNbHOCTH | Mcnionb3oBaHue

m/ ypoKa €CTBO | OOyYarommxcs Ha YpOKe/BHEY- obopynoBaHus

| YacOB | pPOYHOM 3aHSITUU

buonorust — nayka o xuBoM mupe (7 9)

1 | Meronsl uzyuenust | Mcnonb3oBanue yBe- OOBACHATH 1 YMmeHue paboTats ¢ MUKpPOCKOII CBETOBOMH,
MIPUPOABL. JUYUTENBHBIX TPUOOPOB MPU | HA3HAUYCHHE 1a00paTOPHEIM 000pYyI0BaHUEM, | ITUGPOBOK
JlaGoparopHasi pa- | U3y4eHHH OOBEKTOB KUBOU YBEITUUYHUTEIIbHBIX YBEJIMYUTEIbHBIMHU MPUOOPAMH.
6ota 1 IPUPOJIbL. YBEIUUUTENbHBIE | IPUOOPOB. N3yuaTpe yCcTpONCTBO MU-

«3yueHue npuOOPHI: JIYIbI py4Has, Paznuuarte pyunyto KpPOCKOIIa U COOII0AaTh IPpaBUiia
ycTpoiicTBa LITaTUB-Has, MUKpocKon. P. | u mratuBHyto paboThl ¢ MUKPOCKOIIOM.
YBEJIUYHUTENIbHBIX I'yk, A. Ban JleBenryk. Hactu | mymsbl, 3HaTh CpaBHUBaTh yBEIMYECHHE JTYIIbI U
prudoOpoB» MHUKpPOCKOIIA. BEJIMYMHY IOy~ MuKpockomna. [TomyuaTs HaBBIKK
Muxponpenapar. [Ipasuna 4aeMOro ¢ UX IIOMO- paboThl ¢ MUKPO-CKOIIOM U
pa-00TbI C MUKPOCKOIIOM. b0 YBEITUYECHHUS. M3Y4YEHUU FOTOBBIX
MHUKponpenapaTos.Cobmoaars
npaBmiia paboThl B KaOMHETE,
oOparteHus ¢ 1ab0paTOPHBIM
000pyI0BaHEM
Ctpoenue opranuszma (9 u)
2 | CtpoeHHE KIETKH. Crpoenue knetku. Tkanu. | BoiaBnsaTe yactu 1 Ymenue paboraTh C MUKpOCKOIT CBETOBOMH,

JIaGopartopHas pa-
0oTa 2.

«3HAKOMCTBO C
KJIETKAMHU PaCTEHUIN»

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

KJIETKU Ha
pPHUCYHKax

yueOHHKa, XapaKTe-
pHU30BaTh UX 3Haye-

1a00paTOpPHBIM 000PYIOBaHHUEM,
YBEIUYUTEIEHBIMA TIPUOOPaMHU.
Habmtonate 4acT ¥ op-raHOUABI
KJICTKH Ha TOTOBBIX MHUKPO-

g poBoi




Hue. CpaBHUBATH
KUBOTHYIO U
PacTUTEIbHYIO
KJICTKU, HAXO/IUTh
YepThl UX CXOJICTBA
U pa3auyusl.
Pasznuyars TkaHu
JKU-BOTHBIX U
pacTeHuil Ha
pHCYHKax y4eOHu-
Ka,
XapaKkTepU30BaTh
UX CTPOCHHUE,
00BSIC-HATH UX

mpernaparax MmoJi MajibiM U
OOJIBIIINM YBETMYECHUEM
MHUKPOCKOTIA U OITUCHIBATH HX.
PazauuaTh OTACIbHEIC KICTKH,
BXOJISIIIIUE B COCTAB TKAHH.
O0600mars u GUKCHPOBATH
pe3yabTaThl HAOIIOACHUH,
nenatb BeIBOIb. CO0III0AATh
npaBujia pabOThI B KAOMHETE
Ouosioruu, oOpareHus ¢
1a00paTOPHBIM 000PYIOBAHHEM

byHKIHH.
XUMUYECKUN COCTaB XUMHYECKUN COCTAB Paznuuate HaGmronate qemoHcTpanuo
KJIETKH. KJIETKH. XUMUYECKUE HEOpPraHu-4ecKue u ONBITOB YUUTEIIEM,
BEILIECTBA KIIETKH. OpPraHUYECKHUe AQHAJIM3UPOBATh UX PE-3YJIbTATHI,

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

BEI[ECTBA KJIET-KH,
MUHEPATBHBIC CO-
T, OOBSCHATH UX
3HAYEHHE ISl Opra-
HHU3Ma.

JieNaTh BBIBOJIbI. AHAJIM3UPOBATh
MPEICTABICHHYIO Ha PUCYHKaX
y4eOHHKa HHPOPMALIHIO O
pe3yJbTaTax OIbITa, paboTas B
nape YMeHue paboTats C
71a00paTOPHBIM 000PYIOBaHUEM




MHoroo6pasue >XHBBIX OpraHnu3moB (15 1)

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

bakrepuu: ctpoenue u
KU3HEJEeATeNbHOCTh. bakT
epuH — MPUMHTHB-

HBIE OJIHOKJIETOYHBIE Op-
raau3Mbl. CTpoeHue Oak-
Tepuil. PazmHoxxenue.
OakTepuil JeJIeHHEM
KJIETKU HazBoe. bakre-
pHUH KaK caMasi APEBHSS
rpynmna opraHu3MoB.
IIpoueccsl xu3Henes-
TEIbHOCTU OaKTEepuil.
[Tonsitue 06 aBTOTpOhax
u rerepoTpodax, mpoka-
pHOTaX U 3yKapuoTax

XapakTeprus3oBaTh
0COOCHHOCTH
CTpOe-HHUS
OakTepuil.

2

OmnwuceiBaTh pa3sHOOOpa3HbIE
(hopmbI OakTepraTbHBIX KIETOK
Ha PUCYHKE
yueOHuKa.PaznuuaTh NOHATHSA:
«@BTOTPO(DBI», «TeTEPOTPOPBI»,
«IIPOKAPHOTHI», «3yKapUOTHI.
XapakTepu30BaTh MPOLIECCHI
KHU3HE-JeSITEIbHOCTH OAKTEPUU
Kak npoka-puot.CpaBHUBATH U
OLIEHUBATh POJIb OaKTe-pHii-
aBTOTPOQOB U OaKTEpUii-reTepo-
Tpo¢oB B IpUpoeyY MeHue
paboTaTh ¢ 1a00pPaTOPHBIM
000pyI0BaHUEM, yBE
JTMYUTETHHBIMHI IPHOOPAMH.

PaccmarpuBa-uue
OakTepuii Ha TOTOBBIX
MUKpOIIpena-parax ¢
UC-T10JIb30BaHUEM
MHUKPOCKOIIA.




[HapctBO Pacrenus.
XBOIIIH, TUIAYHBI,
MAOPOTHUKH.
I'omocemenHsbIe,
MTOKPBITOCEMSIHHBIE.
JIaGoparopHas
pabora3.«OcobeHHOCT
Y Pa3BUTHS CIIOPOBBIX
pacTeHui»

Pacrenus.IIpencrasienue
0 ¢mo-pe. OTnuunTeIHLHOE
CBOWCTBO pacCTEHUU.
Xnopodwn. 3HaueHHe
dorocuntesa. CpaBHe-HUE
KJIETOK PacTEHUN U
Oakrtepuii. Jlenenue
LapCcTBa paCTECHU HA
TPYIIbL: BOAOPOCIH,
IIBETKOBBIE (ITOKPBITOCE-
MEHHBIE), TOJIOCEMEHHBIE,
MXH, TJTAYHBI, XBOIIIH,
nanopoTHuku. CTpoeHue
pacrennii. Ko-pens u
moder. CnoeBu-111e
Bojiopociieil. OCHOB-HbIE
pa3anurs MOKPHITO-
CEMCHHBIX H
rOJIOCEMEHHBIX pacTe-
Huil. Poib IBETKOBEIX
pacTeHuil B KHU3HU YeJI0-
BEKa

XapaxkTepru3oBaTh
IJIaBHBIC MPU3HAKU
pacTeHui.

Pa3znuyath yacTH IBETKOBOTO
pacTe-HUsl HAa PUCYHKE
yueOHHKa, BBIIBUTATh
MPEANONI0KEHUS 00 UX
¢dbyakusax.CpaBHUBATD
LIBETKOBBIE U FOJIOCEMEH-HBIE
pacTeHus, XapaKTepu30BaTh UX
CXOZICTBO U pa3JInyusl.
XapakTepus3oBaTh MXH,
MAIIOPOTHUKH, XBOILH, TUIAyHbI
KaK CIIOpPOBBIE pacTe-Husl,
OTpeAesATh TEPMUH

«criopa». BeIsSIBIATE HA pUCYHKE
y4eOHHUKA Pa3-THIus MEKIY
pPacTeHUSMHU Pa3HBIX
CUCTEMATUYECKUX TPYIII.
CornocTaBisiTh CBONCTBA
pacTUTENb-HON U
OakTepuaIbHOU KIIETOK, eNaTh
BBIBOJIbI. XapaKTEepU30BaTh
3HAYEHUE PACTECHUM pa3HBIX
CUCTEMAaTUYECKUX TPy B
KU3HU YeJIOBEKaY MEHHE
paboTaTh ¢ 1a00pPaTOPHBIM
o0opy/noBaHueM, yBe-
JUYUTENBHBIMU IPUOOpaMHU.

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




Bonopocnu, nx
MHOTOO0Opa3ue B
pupoJie

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

N3yunth cTpoeHue
U pa3MHOXEHUE
BOJIO-pOCiien

BoigensiTe 1 onuchBaTH
CYLIECTBEH-HbIE PU3HAKH
BOJIOPOCIIEH. XapaKTepU30BaTh
TJIaBHBIE YEPTHI, JIEKAIUE B
OCHOBE CUCTEMaTHKU BO-
nopocieid. PaciozHaBath
BOJIOPOCIIM Ha PUCYH-KaX,
repOapHbIX
Matepuanax.CpaBHUBATh
BOJIOPOCIIH C HA3€MHBI-MU
pacTEeHUSAMH M HAXOAUTH OOIINE
npu3Hakd. OOBACHATH MPOIECCHI
Pa3MHOKEHHUSI Y OJTHOKIIETOYHBIX
Y MHOTOKJIETOY-HBIX
BoJiopociiel. Mcnosib30BaTh
nH(OPMALIMOHHBIE PECYPCHI [T
MTOJATOTOBKH COOOIIIE-HUS O
3HaYEHUU BOJIOPOCIICH B IpU-
pOJie U KU3HU YeTIOBEKa

Muxkpockorn

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

Mxu. O61mmas xapak-
TEepPUCTHKA U 3HAUe-
HUE

MoxoBuaHbBIE, XapaKTep-
HBIE YEPThI CTPOCHHUS.
Knaccer: [leuénouynuku u
JIucrocrebenpHEBIE, HX
OTJINYUTEIbHBIE YEPTHI.
Pazmuoxenue (6ecro-noe
U TIOJIOBOE) U pa3-BUTHE
MOXOBHIHBIX. Mo-
XOBUJHBIE KaK CIIOPO-BbIE
pacteHusi. 3HaYEHUE MXOB
B [IPU-POJIE U )KU3HU

N3yuuts cTpoeHue
Y pPa3MHOXEHUE
MXOB

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

BEIBOABLI. Ha3pIBaTh
CYILIECTBEHHBIE IPU3HAKUA MXOB.
Pacnio3naBate npeacraBuTenen
MO-XOBHU/IHBIX HA PUCYHKaX,
repOapHBIX MaTepuatax, )KUBbIX
o0BbeKTax. Beinenars npusHaku
MPUHAJIEKHO-CTH MOXOBHIHBIX
K BBICIIMM CIIOPO-BbIM

Mukpockorn

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




YeoBeKa.
Jlaboparopnas pabota 4.
«3y4eHune BHEUITHETO
CTPOCHHSI MOXOBHTHBIX
pacTeHuin»

pacTeHusiM. XapakTepru30BaTh
MIPOIIECCHI Pa3-MHOXKEHUS U
pa3BUTHS MOXOBHJIHBIX, UX
0c00eHHOCTH. Y CTaHaBIMBATh
B3aUMOCBSI3b CTPOE-HHS MXOB U
HX BO3JECHCTBUS HA CPELY
obutanus. CpaBHUBATh BHEUITHEE
CTPOEHUE 3EIEHOTO MXa
(KyKyIIKHHA JIbHA) B 0eJI0ro Mxa
(carnyma), oTMeuaTh BX
CXOJICTBO U

paznnuusa. PUKCUPOBATH
pe3yabTaThl UCCIIEI0-BAaHUN.
Cobnronats mpaBuiia paboTHI B
kabu-HeTe, 0OpaIeHus ¢
71a00paTOpHBIM 000pYTOBAHUEM

I'puOb1. Obmas
XapaKTePUCTHKA.
MHoroo6pa3ue
rpuoB.

MHoroob6pa3ue u
3HaueHue rpuooB.
CtpoeHue NUIAMOYHBIX
rpu6oB. [InecueBbie
rpubbl, UX UCIIOIb30BaHUE
B 3/]paBOOXPaHEHHUU
(aHTHOMOTHUK TTCHUIIHII-
7uH). OJHOKIIETOYHBIE
rpubsl — apoxoku. Ux
HCTIOJIB30BaHUE B XJIe-
OorneueHnH U MMBOBape-
aun. Cbeq00HbIE U S0
BUTHIE TpHUOBL. [IpaBuna
cbopa u ynotpebieHust
rpu6oB B nuuty. [Tapasu-
Tudeckue rpudsl. Ponb
rpubOB B IpUpPOJE U

XapakTepu3oBaTb
CTpOCHUE
IUTATIOYHBIX
rpuooB.

[Toppaznenars nUIAIOYHbIE
rpuObI Ha TUTACTHHYATHIE U
TpyOuaTsie.ONUCHIBATH
CTPOEHHE IJIECHEBBIX IPUOOB 1O
pUCyHKY yueOHHKa.OObACHATH
TEPMUHBI «QHTHOUOTUK» U
«TeHUIWUTMHY. Pacrio3HaBath
ChEIOOHBIE U SITIOBU-THIE TPUOBI
Ha TabIuIaxX U PUCYHKAX
y4deOHHKA. Y 4acTBOBATh B
COBMECTHOM 00CYXJe-HUU
mpaBuil cOopa M UCTIOJIb30BaHUS
rpu60B.O0BSACHATH 3HAUEHUE
rpuOOB TSI YeTIOBEKA U JIsI
MIPUPOJIBI

I'oroBuTH MU-
Kpornpenapar
KYJbTYpPbI
npoxoken.M3yuats
IUIECHEBBIE TPUOBI MO
MHUKPOCKO-TIOM TIpU
Ma-JIOM YBEJIU-UYEHUHU
Ha TO-TOBBIX
n\MUKpoIpemna-
paTax.OJIeKTpOH-HbIE
TaOJIUIIBI U TTAKAThI.




JKHM3HH 4YCJIOBCKA




Beenenue — 1u.

P. 1. Ocobennocrtu ctpoenus L{BeTkoBbIX pacTeHmii — 13 4.

TemaTnyeckoe IIaHUPOBaHUE B 6 Kiacce

P.2. — XKuzHenearenbHOCTh PAaCTUTEIBLHOIO OpraHmusmMa — 9 4.
P. 3. Knaccuduxanus n1BeTKOBBIX pacTeHHH — 7 U.
P.4. Pactenus u okpyxaromas cpena — 4 d.

No | Tema Conepxanue LeneBas ycranoBka | Konuu | OcHOBHBIE BUIBI ieaTenbHOCTH | Mcnonb3oBanue

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

1 YacoOB | pOYHOM 3aHSATHH

OCOOEHHOCTH CTPOEHUS LIBETKOBBIX PaCTEHUH

1 | Cewms, ero Cewms kak opras pas- Crpoenue cemenu: | 1 OOBSACHATH POJIb CEMSIH B Pa6ora «Ctpoenue
CTpOEHUE U MHOXEHHUs KOXKypa, 3apO/IblLI, npupoze. XapakTepu3oBaTb ceMeHH daco-
3HAYEHUE pacreHuii.3HaYCHUE CEMSH B | SHJIOCTIEPM, (GbyHKIMM YacTel CEMEHH. mu»lludposas

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

JlaGopaTtopHnas pabora 1
«Ctpoenue ceMenu (a-
COJIn»

Crtpoenue 3apo-
JbIIIAa PACTCHUS.
[IBy-nonbHBIE U
OJIHOJI0JIb-HbIE
pacTeHus.
IIpopacranue
CEMSH.

pacTteHus. Y CTaHaBIUBATh
CXOJICTBO TPOPOCTKA C
3aposiiieM ceMeHu. OnIChIBaTh
CTaJNM IPOpPACTaHUsI CEMSH.
BEIABIATE OTIIHYUTENHHEIC
MPU3HAKU CEMSH JBYI0JbHBIX U
O/1-HOJIOJIbHBIX PACTEHUH.
Hcnonn3oBarh
WH(POPMaITMOHHBIE PECYPCHI IS
MOATOTOBKH COOOIIIE-HUS O POIIU

9KOJIOTHHU (AATYUK
OCBe-1LEHHOCTH,
BJIQKHOCTH H
TemIepary-
PB1).DIEKTPOHHBIE
TaOJIUIIBI U TTAKAThI.




CeMsIH B )KU3HH YeJIOBe-
ka.lIpoBoauTh HAOMIOACHMUS,
(UKCUPO-BaTh UX PE3YNIHTATHI BO
BpEMSI BBITIOJI-HEHUS
nabopaTopHOI
pabotb1.CobutoaTh mpaBuia
paboThl B kKabu-HeTe,
oOparieHus ¢ 1abopaTOPHBIM
o0opynoBaHuEeM YMEHHE
pabotats ¢ 1a00paTOPHBIM
o0opynoBaHueM,
YBEJIMYUTEIbHBIMU IPHOOPAMHU

YciaoBus
MpopacTaHust
CEMSH

3HaueHue BOJIbI U BO3-AyXa
JUTSL IPOpacTaHusi CEMSIH.
3amacHble MUTa-TENbHbIC
BELIECTBA CE-MEHHU.
TemnepatypHbie

YCJIOBHS IPOpacTaHus
cemsH. Ponb cBera. Cpo-ku
[10CEBA CEMSIH

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

XapakTepru3oBaTh Pojb BOJBI U
BO3-/1yXa B [IPOPAcCTaHUU
ceMsH.OOBACHATh 3HaYCHHE
3aMacHbIX NU-TATEIbHBIX
BELIECTB B IPOPACTaHUU
ceMsiH.OOBSACHATh 3aBUCHMOCTb
IpopacTa-Husi CEMsIH OT
TEMIEPATYPHBIX yCIIO-
Bui.IIporuo3uposars cpoku
IoceBa ce-MsiH OTJEJbHBIX
KYJIbTYp.YMeHHe paboTaTh ¢
1a00paTOPHBIM 000PYIOBAaHUEM,
YBEJIUYUTEIbHBIMU IPUOOpaMHU.

Pa6orta

«YcrnoBus
MIPOPACTaHUS CEMSH.
3HaueHue BO-AbI U
BO3/yXa JIJIs Mpopac-
TaHUs

cemsiH. L{udposas
nabopaTopust 1Mo
9KOJIOTUH (JIaTUYHK
OCBe-II[EHHOCTH,
BII&KHOCTH U
TEMIIEPATY-PBI).

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

Tumsr KOPHEBBIX CUCTEM
pacteHnid. CTpoeHue KOpHs
— 30HBI KOPHSA: KOHYC
HapacTaHus, BCa-ChIBaHUS,
IMPOBEACHMS, NCIICHNA,
pocra. Poct xopH4,
reorponusm. Bu-
JIOU3MEHEHMS KOPHEH.

N3yuuTh BHELIHEE U
BHYTpPEHHEE CTPOE-
HUE KOpHS

Paznmyath 1 onpeieNiaTh TUITBI
KOpP-HEBBIX CUCTEM Ha PHCYHKaX,
repOap-HbIX IK3EMIUTIPAX,
HATypaIbHBIX
o0bekTax.Ha3wpiBaTh wacTu
KOpHs.Y CTaHABIUBATh
B3aMMOCBSI3b CTPOC-HUS U
¢GbyHKUIMH yacTen

Mukpockon

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




3HayeHue KOpHEH B
pupoie.
JlaGopaTtopHnas pabora 2.
«CTpoeHue KOpHs Mpo-
pOCTKa»

KOpHA.OOBSACHATh OCOOCHHOCTH
pocta kop-Hs. [IpoBoauts
HAOJIIOICHNUS 32 H3-MCHEHHSIMH B
BEPXYLIEYHON 4aCTH KOPHA B
nepuoJ pocta. XapakTepu3oBaTh
3HAYEHUE BUIOU3-MEHEHHBIX
KOpHEH 11t
pacrenuii.IIpoBoauts
Ha0M0IeHUs U (PUKCUPO-BATh UX
PE3YNIbTAThI BO BPEMsI BBITIOI-
HeHMsI 1a00paTOPHOM
pabote1.CobutoaTh paBuia
paboThl B Kabu-HETE,
oOparieHus ¢ 1ab0paTOPHBIM
o0opynoBaHueM Y MeHUE
paboTaTh ¢ 1a00pPaTOPHBIM
o0opynoBaHueM,
YBEJIMYUTEIILHBIMU IIPUOOPAMH.

Jluct, ero
CTPOCHUE U
3Ha4YCHHE.

Jlucr, ero cTpoeHue u
3HaueHue BHemHee
CTPOEHUE JTU-CTa.
Bnytpennee cTtpoe-Hue
aucta. TUnsl )KUIKO-BaHUS
muctbeB. CTpoeHue u
(GyHKLIUYU YCThUII. 3HAaUEHUE
JIMCTA /ISl pACTEHUSI:
¢doTocuH-TE3, UCTTAPEHHE,
razoo0-med. Jlucroman, ero
pOJIb B XKHU3HHU PacTEHHUS.
BunonsmeneHus m-cTeeB

N3yuuTh BHELIHEE U
BHYTpEHHEE
CTPOEHHE JIUCTA.

OnpenensaTs yacTH JUCTA HA
repOap-HbIX IK3EMILIApax,
pucyHkax.Paznugars npocteie u
CJIOKHBIE JIU-CThSI.
XapakTepru30BaTh BHYTPEHHEE
CTPOEHUE JIUCTA, €T0 YacTU
VYcraHaBnMBaTh B3aUMOCBSI3b
CTpoe-Hus U QyHKIUI

aucTa. XapakTepru30BaTh
BUJIOM3MEHEHHUS JIUCTHEB
pacteHuilY MeHue paboTaTh ¢
1a00paTOPHBIM 000PYI0OBaHUEM,
YBEJIUYUTEIbHBIMU TPUOOpaMHU.

DIEeKTPOHHBIE
Ta0JIUIIBI U TTAKATHL.
[Mudposoit gaTumk
KOHIIEHTPAIIUU NOHOB,
ANEKTPOJ HUTPAT-
aHMOHOB, DJIEKTPO]T
CpaBHE-HUSL.




Crebenn, ero Crebenb, €ro CTpoeHUe 1 N3yunTth BHEIIHEE 7 OnuceiBaTh BHENIHEE CTpoeHue | Mukpockon
CTpO€-HUE U 3HauEHUe CTpOEHHUE CTeOIs. cTe0-1151, IPUBOJUTH IPUMEPHI U poBOIA,
3HAYCHHE JlaGopaTtopHnas padora 3. Tu-ne1 cTebeit. Pa3IMYHBIX THUIIOB CTEOJICH. MHUKpOIIpena-
«BHemnee cTpoe-Hue Buyrpen-uee HaspiBaTh BHYTpEHHME YacTH patbl. «Cte-0enpb
KOpHEBHILA, KIyO-Hs, CTpOEeHHE CTeOIS. cTeOs pacTeHU U Ux OJTHO-JTOJIbHBIX U
JTYKOBHIIBI OyHkIun cTeds. ¢bynkuun.OnpenensTb JIBYJOJBHBIX
Bu-gousmenenus BUJIOU3MEHEHHUS HAJI-3eMHBIX U | pACTCHUI» DJIEKTPOHH
cTebus y MO/I3EMHBIX MOOETOB HA bI€ TAOJIUIIBI 1
HAJ3EMHBIX U MO- pucyHkax, ¢pororpadusx, TTaKaThl
3€MHBIX TTOOETOB. HaTypaJib-HbIX
oObekTax.M3yyaTh 1 OMUCHIBATH
CTPOEHHUE MOA-3EMHBIX TO0OETOB,
OTMEeYaTh UX pas-
nnuus. PUKCUpPOBATh
pe3yNbTaThl UCCIEI0-BaHUA.
Cobnronats mpaBuiia paboTHI B
kaOuHeTe, oOpareHus ¢ 1abopa-
TOPHBIM 000PYJJOBaHUEM
JKuzHenesaTenbHOCTh PACTUTEIBHOTO OPraHU3Ma
MunepanpHoe muTa- | MuHepaabHOE MTUTaHHE YcraHaBIMBaTh 1 OOBsACHATH pOJb KOPHEBBIX Bo- | Lludponas
HUE pacTeHUl n pacTeHuil 1 3HaYeHNE B3aHU-MOCBSI3b JIOCKOB B MEXaHHU3ME naboparopust 1o
3Ha4YeHHE BOJIbI BO/IbIBO/1a Kak MOYBEHHOT'O HOYBEHHOTO HKOJIOTUH (AATUUK
HE00X0/IMMOE yCIOBHE NMUTAHUS PACTCHUN nuTanns1. OG0CHOBBIBATH POJIb BJI&K-HOCTH, OCBE-
MHUHEpaJIbHOTO U YCJIOBUI BHEUTHEH MNOYBEHHOT'O MU-TaHUA B )KU3HU | ILIEHHOCTH)
(TTOYBEHHOT0) TTUTAHUS. Cpenpl. pactenuii CpaBHUBATH U

W3BrieueHne pacTeHuEM
U3 II0YBBI PACTBOPEHHBIX
B BOJIE MUHEPAIBHBIX
cosieid. OyHKIHS KOpHE-
BBIX BOJIOCKOB. [Iepeme-
HI€HHUE BOABI U MUHE-
paJIbHBIX BELIECTB 10

pasnuyaTh COCTaB U 3HAYCHUE
OpPraHUYECKUX U MUHE-PAIBHBIX
y1oOpeHuit 1y pacTeHuil.
Hcnons3oBats
UH(pOPMAIIMOHHbIE PECYPCHI IS
MIOATOTOBKH IPE3EHTAa-IINU
MIPOEKTA O MPUCTIOCOOIEHHOCTH




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

K BOJIE paCTE€HUU pa3HbIX
DKOJIOTUYE-CKUX IPYIIIL

Bo3znymnoe nuta-nue | Bo3nyniHoe nutanue XapaxkTepru3oBaTh [IpuBoANTH IpUMEPHI Hudposas
pacTeHuii — pacTeHuii — ycIll0BuS, OpPTraHu3MOB — aBTOTPO(HOB U nabopaTopHs 1o
¢dorocunTe3 dorocunTe3Y croBUs HE00XO0AU-Mble JUIs reTepoTpodoB, HAXO-IUTh HKOJIOTUH (AaTYUK
o0Opa3oBaHUs BO3/yILLIHOTO pasnuuus B UX YIJIe-KUCIIOro ras3a u
OpPraHMYECKUX BEIIECTB B | IUTAHUSA nuTaHuu.O00CHOBBIBATh KHCJIOPOAa)
pacTeHuu. 3eEHbIe pacteHunit. OOBSICHAT KOCMHUYECKYIO POJIb 3€TIEHBIX
pacTeHust — aBTOTPO]BHI. b POJIb 3€JIEHBIX pactenuii. Mcnonp3oBaTh
I'erepoTpodsl Kak mo- JUCTHEB B WH(POPMAIIMOHHBIE PECYPCHI IS
TpeOUTETN FOTOBBIX Op- dorocunTe3E MIOJITOTOBKH COOOILIEHUSI O POJIH
FaHUYECKHUX BEIIECTB. (doTocuHTEe3a HA HaIIEH
3HayeHue pOoToCUHTE3a B I1aHeTeBhIoNHAT
IpupoJe Ha0JII0/IEHUs U U3MEpe-Hus
Jpixanue JpIxanue u oOMeH Be- YcraHaBiIuBaTh Bocnuranue 6epexxHoro [Mudposas
1iecTB y pacteHuitPoib B3al-MOCBSI3b OTHOIIEHHUS K CBOEMY 3/I0pOBbIO, | TJabopaTtopusl 1o
JBIXaHUS B )KU3HU IIPOLIECCOB IIPUBUTHE UH-TEpECA K HKOJIOTUH (AATUUK
pactenuii. CpaBHUTEINb- JBIXaHUS U M3Y4YEHUIO MPEAMETA. YTJIe-KUCIIOro ra3a u

Hasl XapaKTEePUCTHKA
MIPOLIECCOB JbIXaHUS U
dorocunTesa. OOMeH
BEIIECTB B OPraHU3Me KaK
BOKHEUILUHN [TPU-3HAK
’)Ku3HU. B3anmo-cBA3b
IIPOLIECCOB JbIXa-HUS U
dboTocuHTE3a

dbotocuH-TE3A,
MIPOBOMUTH UX
CpaBHEHHE.
Ornpenendarsb
MOHSTHE «OOMEH
BEILIECTBY.
XapakTepu3oBarth
00-M€H BEIECTB
KaK BaKHBIN

KHCJIOPOAa)




IMPU3HAK JKU3HU

9 | Tpancnopr BemecTB. | TpaHCoOpT BemIecTB. YcraHaBiuBaTh 1 OOBACHATH POJIb TPAHCIIOPTA [Mudposas
Hcnapenue Boibl Hcnapenue Bobl B3aU-MOCBSI3b BEILIECTB, UCIIAPEHUS BObI. nabopaTopust 1o
JUCTBIMU aucThsaMU. TypropHoe TpaHcmopTa .O60CHOBBIBATH POJIb HKOJIOTUH (IATYUK
JIaGoparopHas paboTa | COCTOSHUE KJIETOK BEIIIECTB B IIOYBEHHOT'O MU-TaHUS B )KU3HU | BJIAXK-HOCTH, OCBE-

4. «Mcnapenue BOJbI pacTeHHH. pactenuii CpaBHUBATH U IICHHOCTH ) U ()POBOH
JHUCTBAMU JI0 U IIOCTIE pa3nuyarh COCTaB M 3HaYEHUE JaTYUK
TIOJIBAY, OpPTaHUYECKUX U MUHE-PAJBHBIX | 3JEKTPOIPOBOAHOCTH
5. Typropnoe yIOOpEeHUH I pacTeHUM.
COCTOSIHUE KJIETOK. Hcnons3oBarts
6. 3HaueHue UH(POPMALIMOHHBIE PECYPCHI 1T
KYTHKYJIBI ¥ IPOOKH B HIOJIrOTOBKY TPE3EeHTA-1IUU
3alIUTe PACTEHUH OT IPOEKTa O MPHUCIIOCOOIEHHOCTH
UCTIApEHHUSI» K BOJIC PACTEHUH pa3HBIX
9KOJIOTHYE-CKUX IPYII
Knaccugukaius 1BETKOBBIX pacTeHUIN
10 | CewmeiicTBa Ki1acca OO6mas xapakrepucti-ka. | M3yuuTs 0011yto 2 Beiensats ocHoBHbIE Tpu3Haku | Pabota ¢ rep-6apHbIM

JIBynonbHbIE

CewmeiictBa: Po3o-
LBETHBIE, MOTBLIILKOBEIE,
Kpecrongernsie,
ITacnénoBrie, CaoKHO-
1BeTHbIe. OTINYNTEIE-

HBIC ITPU3HAKHA CEe-MEICTB.

3HaueHue B MpUPOJE U
JKU3HU 4eJI0-BeKa.
CenbCcKoX035111-CTBEHHBIE
KYJIBTYpPbI

Xa-PaKTEPUCTUKY
ce-MeHCTB Kiacca
JIBy-nonbHBIE.

KJIac-ca
JIBynonbHbIe.ONIUCHIBATH
OTJIMYUTEIbHBIC IPU3HA-KU
ceMmelcTB Kiacca.PacniosHasarth
MpEJICTAaBUTENIEN Ce-MEICTB Ha
pHUCYHKaX, repOapHbIX Ma-
Tepuagax, HaTypaJbHbIX
o0bekTax. I IpumMeHaTs Npuémbl
paboTHI C oTpe-AeuTeIeM
pacrenuii. MUcnonb30Bath
MH(}OPMaLIMOHHBIE PECYPCHI [T
MIOATOTOBKH IIPE3EHTA-1INH
MIPOEKTA O POJIM PACTEHUN KJIac-

MaTe-puasoM




ca /IBynonbHBIE B IpUpOIE U
YKU3HH YEJIOBEKa

11

CemMelicTBa Kj1acca
OIHOOOJIBHBIE

OO61as xapakTepuCTHKA.

CewmeiicTBa: JInneiinele,
JlykoBbie, 3naku. OT-

JIMYUTCIIBHBIC IIPHU3HAKU.

3HayeHue B IPUPOJIE

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

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

pactenuid. [IpuBOIUTE IPUMEPHI
OXpaHsAEMbIX BUIOB.
Hcnonp3oBarh
MH(OPMAIIMOHHBIC PECYPCHI IS
MOATOTOBKH MPE3CHTA-IINH
MPOEKTa O MPAKTHUYECKOM HC-
MOJIb30BaHUH PACTCHUIN
cemericrBa OIHOOOIBHEIE, O
3HAYEHUH 37aKOB JJIS JKMBBIX
OpraHU3MOB

Pabota c rep-6apHbim
MaTe-puasoM




BBenenue — 3 4

TemaTtnyeckoe MmiIaHUPOBAHUE B 7 KJIacce

P. 1. PacteHus — mpon3BOAUTENN OPraHUYECKOro BellecTBa — 12 u.
P.2. )KuBOTHBIE — TOTpEOHUTENN OPraHUIECKOT0 BemecTBa — 13 4.
P.3. bakrepuu, rpulbI — pa3pymuTeau OpraHuIecKOro BeniecTsa. JInmaiauky — 5 4.

O0600611eHue — 1 4.

Ne | Tema Coneprkanue [leneBast yctanoBka | Konuu | OcHOBHBIE BUJIBI AesiTEIbHOCTH | Mcnonb3oBaHue
1/ ypoKa €CTBO | OOydJarommxcs Ha YPOKe/BHEY- o0opoToBaHus
| YacOB | pPOYHOM 3aHSITUU
Pactenus — mpon3BOUTENHN OPTAHUYECKOTO BEIIECTBA
1 | IloxuapcTBo OO0m1as XxapakKTepUCTUKA. N3yuuts ctpoenue | 1 OO6mias XxapakTepucCTHKa. Mukpockor
Hacrosme Crpoenue, pa3MHO-KEHHE 1 pa3MHOXEHUE Crpoenue, pa3MHO-)KEHHE 1 (poBOH,
BOJIOPOCIIH. Boziopociieit. PasnooOpaszue BOJI-pOCIIEH BOJIopocieid. PazHooOpa3sue MHKpOIIpEna-paThbl.
IToamapctBo BOJIO-pociielt. Otaenbl: 3ené- BOJI0-pociei. Otnaenbl: 3emné- (OnHOKNETOYHAS
barpsuku. Pons Hble, Kpacusle, bypsie Heie, Kpacusle, bypsie BOJIOPOCIIb —
BOJIOPOCIIEN B BOJOPOCIIH. 3HAYEHUE BOJOPOCIIH. 3HAUEHUE XJIAMUIOMOHA/1a)
BOJTHBIX BOJIOPOCJICH B MPUPO/IE. BOJOPOCJEN B IPUPOJE.
skocucremax. JI/p | Mcnonb3oBanue Bogopocieit Hcnonws3zoBanue Boopocieit
1. "Uzyuenue YEJI0BEKOM YEJIOBEKOM
OJIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
BOJOpoOCei"”
2 | Otnen MoxoBuaHble, XxapakTepHbie | M3yuuth ctpoenne | 1 CpaBHMBATh MIPEACTABUTENEH Mukpockon
MoxoBuaHbIE. yepTsl cTpoeHus. Kiaccesr: U pa3MHOXEHUE pa3-IMYHBIX TPy PACTCHUIN 1 (poBOH,
Ponbs MxoB B [Teuénounviku u MXOB oTnena, 1e-J1aTh MHUKpOIIpena-parsl.
o0pa3zoBaHUH JlucroctebenpHbIE, NX BBIBO/IbI. Ha3bIBaTh
00JOTHBIX OTJINYUTEIbHBIE YEPTHI. CYILIECTBEHHbIE TPU3HAKU MXOB.

skocucrem JI/p 2.

Paszmuosxenune (Gecro-oe u

Pacno3naBath npencraBuresnen




«Ctpoenue II0JIOBOE) U pa3-BUTHE MO-XOBUHBIX Ha PUCYHKaX,
3€JICHOTO MXa MOXOBHIHBIX. MO-XOBHIHBIE repOapHBIX MaTepuanax, >KUBbIX
KYKYLIKUH KaK CIIOPO-BbIE€ PACTEHHUS. 0o0beKTax. BeraensaTs npusHaku
JICH» 3Ha4yeHne MXOB B MIPHU-POZIC U MPUHAJICKHO-CTH MOXOBHU/IHBIX
KHU3HH YellOBeKa. K BBICIIIM CIIOPO-BbIM
JlaGopatopHnas pabora 3. pacteHusIM. XapaKkTepu30BaTh
«V3y4yeHue BHEUIHETO IIPOLIECCHI pa3-MHOXKEHUS U
CTPOEHUSI MOXOBUIHBIX Pa3BUTHS MOXOBHUIHBIX, UX
pacTeHui» 0COOEHHOCTH. Y CTaHaBIMBATh
B3aMMOCBSI3b CTPOE-HHUS MXOB H
UX BO3JICHCTBUS HA Cpedy
oOurtanus. CpaBHUBATh BHELLIHEE
CTpOEHUE 3eJIEHOI0 MXa
(KyKyILIKHHA JIbHA) U O€JI0ro Mxa
(carnyma), oTMeuaTh UX
CXOJICTBO U
paznuuus. DuKcupoBaTh
pe3yJIbTaThl HCCIIEI0-BaHUM.
CobmroiaTh mpaBuia padoThI B
Kkabu-HeTe, oOpaleHus ¢
1a00paToOpHBIM 000pYIOBAHUEM
Otnen OO0m1as xapakTepucTuKa N3yuuts 0011yI0 BrisBisiT 00111ME YEPTHI Pabota c rep-6apubim
I'onocemeHHbIE. roJOCeMeHHBIX. Pacce-neHne | xa-pakTepuCcTUKY CTPOEHUS M Pa3BUTHsI CEMEHHBIX | MaTe-pHuaJioM
Pons TOJIOCEMEHHBIX I10 roJIOCe-MEHHBIX pactenuii.OcBauBaTh MPUEMBI

TOJIOCEMEHHBIX B
JKOCHUCTEME TalTu
JIp. 4. «CtpoeHue
MOOETOB XBOMHBIX
pacTeHu)

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

MOBEPXHOCTHU 3EMIIH.
OO6pa3oBaHue ceMsH Kak
CBUJIETEJILCTBO 00-J1ee
BBICOKOTO YPOBHSI Pa3BUTHS
roJIOCEMEH-HBIX I10
CPaBHEHHIO CO CIIOPOBBIMHU.
OCO0EeHHO-CTH CTPOSHUS U
pa3BU-THUS IPEACTABUTENEH
Kyacca XBorHbIe. ['0110-

pacTeHun

paboThI ¢ onpe-aenuTenemM
pactenuii. CpaBHUBATh
CTPOEHUE CIIOPBI U CEMEHHU.
XapakTepu30BaTh MPOLECCHI
pa3-MHOYKEHUS U Pa3BUTHSA
rOJIOCEMEH-
HbIX.IIporaozuposats
MOCIIEZICTBUS HEpa-IIMOHATbHON
JESITEIbHOCTH YEJIOBEKA JUIS




OOBIKHOBEHHOI»

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

JKU3HU
roiaoceMeHHBIX. FICII0a630BaTh
“H(pOPMaITMOHHBIE PECYPCHI JIS
IIOATOTOBKH HpCBGHTa-HI/II/I
MPOEKTa O 3HAYCHUH XBOWHBIX
necoB Poccun

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

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

OO0m1as xapakTepucTH-Ka.
CewmeiicTBa: Po3onBerHeIe,
MOTEIITEKOBEIE,
Kpecrousernsie,
[Tacnénosrie, CiioxHO-
nBeTHbIC. OTINYUTEI-HbIC
MIPU3HAKU CEMEHCTB.
3HaueHue B NPUPOJE U
JKA3HU YejI-BeKa.
CenbCKOX03sSIICTBEHHBIC
KYJIBTYpPbI

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

BbiaensTe OCHOBHBIE TPU3HAKU
KJIac-ca

JBynonbHbie. OnUCHIBaTH
OTJIMYUTEIbHBIC MPU3HA-KU
ceMelcTB kiacca. Pacno3HaBarth
MPEJICTABUTENIEH C-MEMCTB HA
pUCYHKax, repObapHbIX Ma-
Tepuanax, HaTypaJbHbIX
obbekTax.[IpuMeHsITh MpUEMBI
paboTHI C orpe-AeuTeneM
pacrenuii.Mcnonab30BaTh
WH()OPMAIIMOHHBIC PECYPCHI IS
MOATOTOBKH IPE3eHTa-LINU
MPOEKTa O POJIM PACTEHUHN KJ1ac-
ca J[ByiosibHBIE B IPUPOJIE U
YKU3HH YeJIOBEKa

Pabota ¢ repbapHbIM
MaTepuaiIoM




CemMelicTBa Kj1acca
OaHOIOIBHBIE

OO0m1as XxapaKTepUCTHKA.
CewmeiicTBa: JInneiinsle,
JIykoBbie, 3naku. OT-
JTUYUTENbHBIC TPU3HAKHY.
3HayeHue B IPUPOJIE

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

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

pactenuii. [IpuBoIUTE IPUMEPHI
OXpaHsEMbIX BUIOB.
Hcnonb3oBarh
WH()OPMAIIMOHHBIC PECYPCHI IS
MOATOTOBKH MPE3CHTA-IINH
MPOEKTa O MPAKTHUYECKOM HC-
MOJIb30BaHUH PACTECHUHN
cemericrBa OIHOOOIBHEIE, O
3HAYEHUH 371aKOB JJIs JKMBBIX
OpraHU3MOB

Pabota c rep-6apHbimM
MaTe-puasoM

’KuBoTHBIE — TOTPEOUTETN OPraHUYECKOTO BEILIECTBA

OO6mas xapakrepu-
CTHKa MOJLapCTBA

Cpena oOurtanusi, BHEIII-
Hee cTpoeHue. Ctpoe-Hue
[Ipocreiimmue. W JKU3HENEATENb-HOCTh
JIaGopatopHas paboTa | CapKOJOBBIX Ha IPUMEpE
7. aMEOBI-TIPO-TeS.
«Ctpoenue u Pasznoo6pasue cap-
IepeABU-KECHUE koJ0BbIX Cpena
UHPY30pUU-TY- o0uTaHus, CTpOE-HHUE U

Hatp o0mryro
XapaKTe-PUCTUKY
IIpocreii-mumM, Ha
npumepe Tu-ma
CapkoioXryTH-
koBble. Ha npumepe
IBIJICHBI 3€JICHON
I10Ka3aTh

1

BoIsBIsTE XapakTepHbIe
MIPU3HAKH NOALAPCTBA
[Ipocreiimue, nnu Ox-
HOKJIETOYHBIE, THUIIA
CapkoaoBbie 1
KT'yTUKOHOCLbIL. Pacrio3HaBaTh
MpeACTaBUTENEHN KIac-ca
CapkooBbIE Ha MUKpoOIpena-

Mukpockon

U poOBO,
MUKpOMperna-paTel
(ame0a, oBrIICHA
3eneHasi, UHpy3zopus
Tydenbka)




henpku

8. «CpaBHHTENbHAS
XapaKTEePUCTHKA
OJTHOKJICTOYHBIX
OpTaHU3MOB»

nepeaBUKEHNE Ha
IIPUMEPE IBIIIEHBI 3€I1E-
HOM. XapakTep MUTaHus,
€ro 3aBUCUMOCTb OT
yCoBUM cpenibl. Jlpixa-
HUE, BBIJICJIEHUE U pa3-
MHOkeHue. CoueTaHue
IIPU3HAKOB )KUBOTHOTO U
pacTeHUs y BIIICHbI
3enénoit. Paznoobpasue
KT'YTUKOHOCIIEB

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

parax, puCyHKax,
¢dotorpadusx.YcranaBmuBarh
B3aUMOCBSI3b CTPOE-HUS U
(GbyHKIMN OpraHu3Ma Ha pu-
Mepe amEOBI-TIpoTes.
OO00CHOBBIBATH POJIb
MPOCTEHIINX B
9KOCHUCTEMAX Y MEHUE paboTaTh ¢
1abopaTOpHBIM 000PYIOBAHUEM,
YBEJIMYUTEIILHBIMH MPUOOPAMH.

Tun Kumeuno-
nojocTtHeie. CTpoeHue
" KU3HE-
JIeSITEILHOCTh

OO6m1ue yepThl CTpoe-
Hus. ['uapa — onuHou-
HbIi osut. Cpena oOu-
TaHusl, BHEIIHEE U BHY-
TPEHHEE CTPOEHUE.
Oco0eHHOCTH XKU3HEe-
ATEIBHOCTH, YPOBEHb
OpraHu3aIy B CpaBHE-
HUU C IPOCTEUIINMU

N3yuuts cTpoeHHE
u
JKU3HEAESATEIBHOCTD
KHMILIEYHOIIOJIOCTHBI
X Ha IIpuMepe
THJIPBI, BBIIEINUTD
OCHOBHBIE YEPTHI
YCIIOKHEHUS
OpraHu3anuy 10
CPaBHEHHIO C MPO-

OnuceIiBaTh OCHOBHBIC NMPU3HAKU
MOIIapCTBA

Mmuoroxkiierounbie. Ha3zpiBaTh
MpeJCTaBUTENEH TUIIA KU-
IIIEYHOTIOJIOCTHBIX. BoIienars
0011I1e YepThI CTPOSHUS.
OOBsCHATH Ha IPUMEPE HATTUUHE
Jy-4€BOM CUMMETPUU Y
KHUIIICYHOTIO-JIOCTHBIX.
XapakTepu3oBaTh NPU3HAKH

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

CTEHIINMU. OoJee CIIOKHON OpraHU3aliy B
CPaBHEHUU C IIPOCTEUILIUMU
Tun Konpuarsle ve- Mecra oburtanus, ctpoe- | M3yuuthb Pacno3naBate npeacrasuteneit | Mukpockon
PBH. HUE U KU3HEIEATEIIb- 0COOEHHOCTH KJIac-Ca Ha PUCYHKAX, UG pOBO,

HOCThH CUCTEM
BHYTPEHHHUX OP-TaHOB.
YpoBHM OpraHu-3anuu
OpraHOB YYBCTB
CBOOOTHOKUBYIIIUX
KOJIbYaThIX YepBeH U ma-
Pa3UTHUECKUX KPYTIIBIX
4epBei

YCIIOKHEHHS B
CTPOEHUU KOJIbya-
ThIX YepBel Kak 0o-
aee
BBICOKOOPTaHH30-
BaHHOH TPYIIBI 10
CPaBHEHHUIO C
IUIOCKU-MHU U

(dhoTorpadusx.XapakTepu3oBaTh
YepThI YCIOKHE-HUS CTPOSHUS
CUCTEM BHYTPECHHUX
opranoB.®opMynupOBaTh BHIBO]I
00 ypoBHE CTPOCHHSI OpPTraHOB
YYBCTB

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




JlaGopaTtopHnas pabora 9.

KpYTJIBIMU Yep-

«BHemnee ctpoenue BSIMU.
JOKIIEBOTO YEPBsl, €r0
nepeBUKEHUE, pa3pa-
KUMOCTD.
Jlaboparopnas padota 10
(M0 yCMOTpEHUIO yuu-
TEJs)
«BuyTpenHee cTpoeHue
JTO%KJIEBOTO YEPBSI».
9 Tun Mosmrocku Cpena oburtanus, BHEII- N3yunts Paznuuate u onpenensars aBy- Hudposoii
Hee CTPOCHHUE Ha pUMe- | 0COOEHHOCTHU CTBOPYATHIX MOJUTFOCKOB Ha MHUKPOCKOIIL,
pe 6e33y0ku. CTpoeHre U | CTPOCHHUS Kilacca pucyH-Kax, pororpadusx, nabopaTop-HOe
(GYHKIUM CUCTEM BHY- JIBycTBOpUaThIe HaTypaJIbHBIX 000opyI0-BaHHE.
TpeHHHUX opranoB. Oco- MOJI-JIFOCKHU 00bekTax.O0BICHATh Brnax-Hble npenapa-
OCHHOCTH Pa3MHOKEHUS B3aMMOCBSI3b 00pa3a KU3HH U ThI, KOJUICKITUH
u pa3BuTus. Ponb B npu- 0COOCHHOCTEH CTPOCHUS PaKOBUH MOJUTIOCKOB.
poJie ¥ 3HaYeHUeE i JIBYCTBOPYATHIX DNEeKTpOHHBIE
YenoBeKa. MOJLTIOCKOB. XapaKTeprU30BaTh TaOJIUILIBI
JlabopaTtopnas pabora 11. YepPThI MPUCTIOCOO-TICHHOCTH
«BHemHee cTpoeHue pa- MOJLITIOCKOB K cpefie 00u-TaHUsl.
KOBHH MPECHOBOHBIX U ®opMyIHpPOBATH BHIBOJ] O POJIU
MOPCKHUX MOJIITIOCKOBY JIBY-CTBOPYATHIX MOJUTFOCKOB B
BOJTHBIX
9KOCHUCTEMAX, B KU3HU
YeJIOBEKa. Y CTaHABIIMBATh
CXOJICTBO U Pa3JIMyHUs B
CTPOCHUH PAKOBUH
MoJuTockoB.CobmoaaTh
npaBmia paboThl B KaOH-HETE,
oOpariieHus ¢ 1ab0paTOpPHBIM
o0opyoBaHuEM
10 | Tun YUnenucronorue. | OOmas xapakTepucTu-Ka, | BBISBUTH OCHOBHEIE BoigBisiTh XapakTepHbie I"'epbapHbIil MaTepuan




Knacc Hacekomsle 0COOEHHOCTH BHELI-HETO | XapaKTepHBbIE MIPU3HAKH HACEKOMBIX, — CTpOEHHUE Ha-
cTpoenusi. PasHo-o0pasue | mpusHa-Ku OINMCHIBATh UX IIPU BbI- CEKOMOT0, THIIbI
POTOBBIX Opra-HOB. HAaCEKOMBIX. MIOJIHEHUH J1abOpaTOpHON pa3BUTHSL.
Crpoenue u GyHKIUU N3y4unTth TUIIBI paboThl. Y cTaHAaBIMBATD
CHCTEM BHY-TPEHHMX pasBU-TUSA B3aUMOCBSI3b BHY-TPEHHETO
opraHoB. Pa3-MHOKe€HUE. | HacEKOMBIX CTPOEHHMSI U ITPOLIECCOB
Pa3Butue ¢ HEMONHBIM AKU3HEEATEIIbHOCTU
npeBpaiieHueM. I'pymbl HacekombIx.HaOmronars,
HaceKoMbIx. PazButue ¢ (bukcupoBaTh pe3ynbTa-Thl
IIOJIHBIM IIPEBPALLIEHU-EM. HaAOJIOCHUH, JIeNIaTh
I'pynnsl HacekoMmbIX. Ponb BbIBOIbI. COOMIO1aTh NpaBuiIa
KaKIOW CTaJIuU pa3BUTHUS paboThI B KaOu-HeTe,
HACEKOMBIX oOpareHus ¢ 1ab0paTOPHBIM
JlabopaTtopHnas pabora 12. 000pyTI0BaHUEM.
«BuemHee cTpoeHue XapakTepu30BaTh TUIIBI
HACEKOMOI'0» pa3BUTHS HAa-CEKOMBIX.
OOBACHATH NPUHLIUIIBI
KJaccuuka-1uu
HACEKOMBIX. Y CTaHaBIIMBATh
CUCTEMATUYECKYIO
MIPUHAJIE)KHOCTD
HACeKOMBIX.BBISBIIATH paznnuus
B Pa3BUTUHU HA-CEKOMBIX C
MIOJIHBIM U HEIOJIHBIM
IPEBPALLIEHUEM
11 |. OcoOenHoctu BHentHero | M3yuursb XapakTepu3oBaTh 0COOCHHOCTH | BriaskHble npenapatsl
Tun Xopnossle. CTPOEHHUS, CBSI3aHHBIE C 0COOEHHOCTH BHEIIIHETO CTPOEHHs PhIO B «Pb10BI». Mo-1e1mp —
[To3BoOHOUHBIE oOuTaHuEM B BHEIIHETO CBSI3M CO cpefioi OOUTaHus. CKe-JIET PbIObI
xuBoTHbIE. Hanknace | Bome.CtpoeHue u CTpOEHHUH, OcBauBatb npuémbl paboThI C

PrIOEL

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

CBSI3aHHBIE C OOMTA-
HUEM B BOJIE

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




JIBUTATENIbHAS CUCTEMA.
Ckerner Henap-HbIX U
MapHBIX IJIABHU-KOB.
CKeIeT TOJIOBEI, CKEJICT
*kabp. OcobeH-HOCTH
cTpoenus u GpyHK-Iui
CHCTEM BHYTPEHHUX
opranoB. YepTsl Oosee
BBICOKOTO YPOBHSI Opra-
HU3AIHMH PHIO 1O CpaB-
HCHHIO C JIAHIICTHUKOM.
JlaGopaTtopHnas pabota
«BHeurHee crpoenue u
0COOEHHOCTH MepeBU-
»keHus puiob JI/p 13.
«BHyTpeHHee cTpoeHue
PBIOBI

oOurtauuro B Boae. Habmromate u
OIHCHIBAThH BHEIIIHEE CTPOCHHE U
0COOCHHOCTH MepeaABU-KEHUS
pBIO B XOI€ BBHITIOJTHEHUS JIa-
6opaTopHoii paboTel.Cobmro1aTh
MpaBWJIa TTOBE/ICHUS B KaOUHeTe,
oOparieHus ¢ 1adbopaTop-HbIM
000pyIOBaHUEM.
YcTaHaBnuBaTh B3aUMOCBSI3b
CTpOE-HHS OTACTBHBIX YacTei
cKeseTa pbl0 U UX QyHKITHIA.
BEISBISATE XapakTepHBIE YEPThI
CTPOCHHS CUCTEM BHYTPEHHUX
opra-HoB.CpaBHUBaTh
0COOCHHOCTH CTPOCHUS U
(yHKIIUH BHYTPCHHUX OPTaHOB
pBIO U TAaHIIETHHKA.
XapakTepru30BaTh YEPThI
YCIIOJKHE-HUSI OpraHU3aIiy PeI0

12 |. XapakTepHBIE YEPTHI N3yunth 4epThl VYcraHaBiMBaTh B3aMMOCBS3b Bitaxxnble npenapatsl
Kiacc 3eMHOBOJIHBIE | CTPOEHMS CUCTEM BHY- CTpOE-HHUSI CUCTEM CTpO€-HHUS OPraHOB U CUCTEM «3€MHOBO/I-HBIE)
TPEHHHUX OPraHOB 3€M- BHYTpPEH-HHUX OpraHoB ¢ UX QYHKIUAMHU U
HOBOJIHBIX TI0 CpaBHe- OpraHoB 36MHO- cpenoit oouranus.CpaBHUBATb,
HUIO C KOCTHBIMU pbIOa- BOJIHBIX I10 CpaBHe- 00001aTh HHPOPMA-1IHIO O
M. CXOICTBO CTPOEHUS HUIO C KOCTHBIMH CTPOEHHH BHYTPEHHHUX Opra-HOB
BHYTPEHHHUX OPTraHOB pbIGamMu am¢ubmii u psIO, 1enaTh BIBO-
36MHOBOJIHBIX U PBIO 1b1.0OnpenensaTs 4epTsl Ooee
BBICOKOU OpraHU3aluu
36MHOBOJHBIX 10 CPAB-HEHUIO C
priOamMu
13 Cxo0ncTBO M pa3nnuus N3y4nTth 4epTsl VYcTaHaBnMBaTh B3aUMOCBSI3b Brnaxxnsle npenapartsl

Knacc
MIPECMBIKAOIIHUECH. .

CTPOCHUA CUCTEM BHY-
TPCHHUX OPraHOB IIPC-

CTpOE-HHUSI CUCTEM
BHYTpPEH-HHUX

CTpOE-HUS BHYTPEHHUX OPTaHOB
Y CUCTEM OPraHOB PENTHINN, UX

«IIpecMmbI-karomuecs»




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

OpraHOB MPECMBI-
KaIOIIUXCs 110 CPaB-
HEHHIO C

GyHKIHA B cpeib
oOuTaHus. BEISBISITH 4epThI
0oJiee BBICOKOW Op-TaHHU3AIUU

IIPECMBIKAIOIINXCS K 36MHOBO/IHBIMH. MIPECMBIKAIOIIUXCSA 110
JKU3HU Ha cyue. Pa3- CPaBHEHHIO C
MHOXECHHUE U pPa3BUTHUE. 36MHOBO/IHBIMU. XapaKTepU30BaT
3aBUCUMOCTB TOZ0OBOIO b IIPOLIECCHI pas-
JKU3HEHHOT'O IIUKJIA OT MHOXEHUS U Pa3BUTHL
TEMIIEPATYPHBIX yCI0-BUU JETEHBIIICH Y
IIPECMBIKAIOIIMNXCS.
Hcnonws3oBats
WH(POPMAIIMOHHBIE PECYPCHI IS
MIOATOTOBKH IIPE3EHTa-1IUH
IIPOEKTa O F'OJ0BOM KU3HEHHOM
LUKJIe penTuiIni, 3a001e 0
IIOTOMCTBE
14 Bzaumocss3b BHELIHETO N3yunts XapakTepuzoBatb ocodeHHoctu | Yyueno [Itu-upl,
Kirace IItnnst. CTPOEHHS U NIPUCTIOCO0- B3aUMOCBSI3b BHEILIHErO CTPOCHMS NTUL] B Ilepps nTHLBI, MU-

JICHHOCTH MTHII K MOJIETY.
Tumb! nepbeB U UX PyHK-
K. YepThl CX0ACTBA U
pa3IMyms MOKPOBOB IITHII
U PENTHINMN.
JlaGopaTtopHas pabora 14.
«BHemHee cTpoeHue
ntuibl. CTpoeHue re-
pbeB» M3meHeHus
CTPOEHHUS CKeJIeTa NTHIL B
CBSI3H C
MIPUCTIOCOOICHHOCTHIO K
nonéry. OcobeHHoCTH
CTPOCHUS MYCKYJIATyphI U
e€ ¢ynkuun. [Ipuanne

BHEIITHETO CTPOCHHUSI
u
MPHUCTIOCOOTEHHOCT
W NTHUI K TIONIETY

CBSI3U C UX
MIPUCTIOCOOJICHHOCTRIO K
noJ€Ty.OOBACHATH CTPOCHUE U
(yHKIIMH Ie-pheBOr0 MOKPOBa
TeJIa MTHUIL. Y CTaHABJINBATh
YepTHI CXOJICTBA U PA3ITUIHNS
TTOKPOBOB MTHII U PENTU-
nui.MI3ydats ¥ ONUCHIBATH
0COOEHHOCTH BHELIHETO
CTPOEHUS ITUIL B XOJI€ BBI-
MIOJTHEHUS 1a00paTOPHOi
pabotel.CoburoiaTh IpaBuia
paboThl B KaOu-HeTe,
oOpaiiieHus ¢ 1abopaTOpHBIM
o0opyoBaHEM

KpoIpenapa-Tbl
«Ilepbst nTHULY, CKENET
royos.




cpacTaHus OTJIETbHBIX
KOCTEHU CKeJIeTa IITHII.

«CTpoeHue ckenera MnTu-
1BI»

JlaGopaTtopHnas pabora 15.

15

Kiacce
MiexonuTaroIue.

Oco0OeHHOCTH CTPOEHUS
OIIOPHO-ABUTaTEIbHON
CUCTEMBI. Y POBEHb Opra-
HU3aLUU HEPBHOU CH-
CTEMBI 110 CPABHEHMIO C
JPYTMMH [T03BOHOYHBI-
MU. XapaKTepHbIE YEPTHI
CTPOEHUS MUILEBAPU-
TEJIbHON CUCTEMBI KO-
IIBITHBIX U I'PHI3YHOB.
VYcnoxHEHUe CTPOEHUs U
(GyHKUUH BHYTPEHHUX
OpraHoB.

«CTpoeHue ckenera
MJIEKOTIUTAIOLINX )

JlaGopaTtopHnas pabora 16.

N3yuuts ckener u
BHYTpPEHHEE
CTPOCHHE
MJIEKOIIUTAOIIUX

OnuceIBaTh XapaKTepHbIE
O0COOCHHO-CTH CTPOEHUS U
(GyHKIMH O1op-HO-
JIBUTATEIIbHOUN CUCTEMBI,
UCTIOJIb-3Ys IPUMEPHI KHUBOTHBIX
Pa3HbIX cpell
oburanus.IIpoBoauts
HaOIr0IeHUs U (PUKCUPO-BATh UX
pe3yabTaThI B XO/€ BHIMOJIHE-
HUs 1a00paTOPHOA

paboThl. XapaKkTepru30BaTh
0COOCHHOCTH CTPOCHHUS CUCTEM
BHYTPEHHHUX Opra-HOB
MJICKOTUTAOIINX 110 CPAaBHEHUIO
c

penTUINSIMU. APTYMEHTUPOBATh
BBIBO/IBI O TIPO-TPECCUBHOM
Pa3BUTHH MIIEKOITUTAIO-
uux.Co0o1aTh nmpaBuia
paboThI B KaOu-HeTe,
oOpailieHus ¢ 1ab0paTOpHBIM
o0opynoBaHUuEM

Bitaxxnble npenaparsl
«Kponuk», ckener
MJIE-KOIIUTAOLIETO

BakTtepuu, rpuObI — pa3pyIuTe OPraHMIEeCKOro BemecTa. JInmaiHuku

16 | Crpoenue u

| bakrepun: ctpoeHune u

\ XapakTeprus3oBaTh

[ 2

| OnmceiBaTh pa3HOOGpPA3HBIE

| PaccmarpuBa-Hue




KHU3HEICATECIBHOCTD KHU3HEeATebHOCTh. bakT | ocobeHHOCTH (opMBbI OaKTEpUATIBHBIX KJIETOK | OaKTepHuil Ha TOTOBBIX
Oaktepuii. 3HaYeHUE | epUU — MPUMUTHUB- CTpOE-HHUS Ha PUCYHKE MHUKpOIIpena-parax ¢
OakTepuii B IpUpOAE | HbIE OAHOKJIETOUHBIE Op- | OaKkTepuil. yueOHuKa.PaznuuaTh NOHATHA: UC-TI0JIb30BaHUEM
1 )KM3HU Ye€JI0BEKa ranu3mel. CTpoeHue Gax- «@BTOTPO(DBI», «TeTePOTPOPBI», | MHUKPOCKOIIA.

Tepuil. PasmMHOXEHME. «IIPOKAPUOTBI», «IYKAPUOTHI».

OaxkTepuil JeseHneM XapakTepr30BaTh MPOLECCHI

KJIETKU HaznBoe. bakre- KHU3HE-JeSITeIbHOCTH OAKTEPUU

pHUM KakK camasi IpeBHSA Kak npoka-puoT.CpaBHUBATh U

rpynmna OpraHu3MoB. OLIEHUBATh POJIb OaKTe-pHii-

IIpoueccsl xku3Heaes- aBTOTPO(OB U OAKTEpUI-TETEPO-

TEJIbHOCTU OAaKTEepU. Tpo¢oB B IpUpoeyY MeHue

[Tonstue 06 aBToTpodax paboTaTh ¢ 1a00pPaTOPHBIM

U rereporpodax, npoxa- 00opyI0BaHUEM,

pUOTax M dyKapuoTax YBEJIMYUTEIbHBIMU IPUOOPAMH.

17 | I'puGe1. OOmas Msoroo0pa3ue u 3Haue- | XapakTepu30BaTh [Tonpaznenars nuiAno4YHbIe I'oToBUTH MH-
XapaKTEPUCTHKA. Hue rpudoB. CTpoeHue CTPOCHHE rpulOBbl Ha TUIACTUHYATHIE U Kponpenapar
Mmoroo0pasue HUISTIOYHBIX TPUOOB. LUIAIIOYHBIX TpyOuarbie.OnuchIBaTh KYJIbTYpPbI
rpuoB. [InecueBbIe TPUOBI, UX rpuooB. CTpOEHHE IJIECHEBBIX I'PUOOB 10 | Ipoxokei. U3ydars

UCIIOJIb30Ba-HUE B
3/IpaBOOXPaHECHUHN
(aHTHOMOTHK TTCHUIIHII-
nuH). OTHOKJIETOYHBIE
rpubsl — apoxoku. Ux
WCIIOJIb30BaHUE B XJIe-
OoleYeHn: U MUBOBape-
aun. Cbeg00HbIE U S0
BUTHIe TpuOkL. [IpaBuiia
cOopa u ynorpebieHust
rpuboB B numty. [Tapaszu-
Tudeckue rpudsl. Pomb
rpuOOB B MPUPOJIE U
JKU3HU YeJIOBEKa

pHuCyHKY yueOHuKa.OOBSICHATH
TEPMUHBI «QHTHOUOTUK» U
«MEeHUIWUTMH». Pacnio3HaBaTh
ChEIOOHBIE U SITIOBU-THIE TPUOBI
Ha TabJIUIax ¥ pUCYHKaX
y4deOHHKA. Y 4acTBOBATh B
COBMECTHOM 00CYXJe-HUU
MpaBuil cOopa M UCTIOJIb30BaHUS
rpu60B.O0BACHATH 3HaUEHUE
rpuOOB JIJIs Ye-JIOBeKa U s
OPUPOABI

IUICCHEBBIC TPUOBI 110
MHKPOCKO-TIOM TIPH
Ma-JIOM YBEIH-YCHUU
Ha TO-TOBBIX
n\MUKporpemna-
paTax.OJIeKTpOH-HbIE
TaOJUIIBI U ITAKATHL.




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

P.2. [lemocTHOCTH OpraHu3Ma 4eJloBeKa — OCHOBA €T0 KU3HEAEATSIIbHOCTH — 7 Y.

TemaTtuueckoe IUIAaHUPOBAHUC B 8 KJ1acce

P.3. OnopHo-nBuratenpHas cucrema. PU3ndecKkoe 310poBbe — 7 .

P. 4. Cucremsl xxu3neobecneueHus. DopMuUpoBaHKE KyJIbTYPhI 310POBbs — 28 U
P.5. PenpoaykTuBHas cucrema v 340pOBbe — 3 4.
P.6. CucreMsbl perymsiuuu Ku3HeAes I TeIbHOCTH — 7 Y.
P.7. Css3b opranusma c okpysxaromieit cpenoit. CeHcoOpHbI€ CUCTEMBI — 6 U.
O060611eHME — 1 4.

Ne | Tema Copnepxanue IleneBas yctanoBka | Komnu | OcHoBHBIE BUJIBI AesiTeibHOCTH | Mcnonb3oBaHue

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

1 YacoOB | pOYHOM 3aHSATHH

PacTeHus — mpou3BOANUTENIN OPraHMUECKOTO BEIIECTBA

1 | Knerka— Crpoenue opranusma N3yuuts cTpoenue, | 1 Ha3biBaTh OCHOBHBIE YacTH Muxkpockon
CTPYKTypHast YeNoBeKa: KJIETKH, TKa-HH, XUMHYECKHI COCTaB kieTkn. OnuchIBaTh (yHKIMN U pPOBOIA,
eMHUIA OpraHbl, CHCTEMbI OPTaHOB. KJIETKH TakK ke Ipo- opranouJ1oB. OOBSACHATD MHUKpOIIpemna-paThl,
opraHusma Metoap! n3y4e-Hus KUBBIX 11eCChI TOHATHE «PEPMEHTY. nabo-paTopHOE

OpPraHU3MOB: Ha0JIIOICHHUE,
u3Mepe-HHe, IKCIIEPHUMEHT.
JlaGopatopHas pabota 1
«/letictBue dpepmenTa
KaTaJla3bl Ha TIEPOKCUT
BOJIOPOI»

KHN3HCOACATCIIb-
HOCTH

Pasnnuats npouecc pocra u
nporiecc pa3Butus. OnuceIBaTh
IIPOLIECC NEICHUS KIETKH.
BoinonHATe 1abopaTopHbIN
OTIBIT, Ha-0II0/IaTh
MIPOUCXOJSIINE SBJICHUS,
(bUKCUpPOBATh PE3yNIbTATHI
HaOJII0Ie-HUs, IeNaTh
BbIBO/IBL. COOMIOATH MTpaBMiIa
paboThl B kKabu-HeTe,
oOpatieHus ¢ 1a00paTOPHBIM

obopynoBa-HUE




00opy0BaHUEM

KomnoneHTsI
Oopranu3ma
JeJI0BEKA.

CrpoeHue opranusma
YeNoBeKa: KIETKH, TKa-HH,
OpraHbl, CUCTCMbI OPTaHOB.
Metobl u3yde-HUsI JKUBBIX
OpPraHU3MOB: HAOJIOJCHHE,
u3Mepe-HHe, IKCIIEPHUMEHT.
Jlaboparopnas pabota 2.
«KieTku v TKaHu oA
MHUKPOCKOTIOM»

O0600muUTH U
YIIyOUTh 3HAHUS
yUaImxcs 0 pa3HbIX
BUJIaX W TU-TIOB
TKaHEH 4eJIOBEKa

Ornpenenarb MOHATUS: «TKaHbY,
«CH-HAIC,

«Heuporiusa». Ha3piBath TUIIBI U
BU/IbI TKaHEW TT0-3BOHOYHBIX
KUBOTHBIX.Pa3mmyars paszHeie
BUJIbI U TUIIBI TKa-HEH.
OnuceiBaTh 0COOCHHOCTH TKa-
Hel pa3HbIX TUIoB. CoOmoaaTh
npaBuia oOpameHus ¢
MuKpockonom.CpaBHUBATh
WITIOCTPAINK B y4eOHU-KE C
HaTypaJbHBIMH

o0bexkTamMu. BBITOHATH
HAOII0/IEHUE C TOMOIIBIO
MUKPOCKOIIA, ONHCHIBATH
pe3ynbTaThl. CoOM01aTh
npaBuiIa paboThl B KaOH-HETE,
oOpareHus ¢ 1abopaTopHbIM
000pyI0BaHEM

Muxkpockon
nuudpoBoi,
MHUKpOIIpena-parbl
TKaHen

Oouiee cTpoeHue
ckenera. OceBoit
CKeJeT

Crtpoenue, cocTas
U COe/IMHe-HHe
kocrteil. Jlabo-
paropHas pabota 3.
«CTpoeHue KocT-
HOU
TkaHu»Jlaboparop
Has pa-0ora 4.
«CocTtaB KOCTEN»

Ornopa u IBUKEHUE.
OnopHo-BUTaTeNbHas
cucreMa. MeTozbl u3yde-Hus
JKUBBIX OPTaHU3MOB:
HaOII0/IeHUE, U3Mepe-HHue,
skcriepuMeHT. Ckener
TOJIOBBI U TYJIO-BHUIIIA.
Ckerner KOHE4HO-
creil.CTpoeHue ckenera nos-
COB KOHEYHOCTEW, BepX-HEHN
Y HJKHEN KOHEYHO-CTEH.
Ckener
KoHeuHocTeCTpoeHune

N3yuuts cTpoeHue,
COCTaB U THIIbI
COECIM-HEHUS
kocrer. M3yunts
CTPOCHHUE U
0COOEHHOCTH
CKEJIETa IOJIOBBI U
TYJIOBHINA

a3bpIBaTh YaCTH CKEIICTA.
OnuceiBath QyHKINN
ckenera.OnuchIBaTh CTPOCHUE
TpyOUaThIX KO-CTEH U CTPOCHHE
cycraBa.PackpbIBaTh 3HaU€HHE
HaJIKOCTHHIIBI, XpSIIIa,
CyCTaBHOI CyMKH, TyO4aToro
BeIIeCTBa, KOCTHOMO3TOBOM
IIOJIO-CTH, XKEATOTO KOCTHOTO
Mo3ra. OOBSICHATE 3HAUYECHUE
COCTaBHBIX KOMIIOHEHTOB
KOCTHOM TKaHH!.BEBITOIHATE
1a00paTOPHBIE OMBITHI,

Pabota ¢ my-nsxoM
«Cke-JIeT ueoBe-
Ka» DJNEeKTPOHHbBIE
TaOJIMIBI U IIAKATEI




CKeJleTa Mosi-CoB
KOHEUYHOCTEM, BEpX-HEH U
HIKHEN KoHeuHo-cTel. JI.P.
5. «MccnenoBanue CTpoeHUs
IUIEYEBOI0 MOsCa»

(uxcupoBath. OMUCHIBATH C
MTOMOIIIBIO UILTIOCTPA-1IUU B
y4eOHHUKE CTpOEHHUE
yepena.Ha3piBaTh oT€EIB]
ITO3BOHOYHHKA U YaCTH
1o3BOHKA.PackpriBaTh 3HaUEHUE
yactell mo-3BoHKa. OOBACHATH
CBSI3b MEXKIY CTPOSCHUEM H
(GYHKIHMSIMU TT03BOHOYHHKA,
rpya-

HOM KjeTku. Ha3eIBaTh yacTu
CBOOOIHBIX KOHEY-HOCTEH U
IOSICOB

KoHeyHocTel. ONMuchIBaTh ¢
MOMOIIBIO WILTIOCTPA-IIUi B
y4eOHUKE CTPOCHHUE CKeIeTa
KOHEYHOCTeH. PackpbiBaTh
NPUYUHY PA3THUUS B CTPOCHHUH
Mosica HUKHUX KOHEYHO-CTEU y
MY)KYUH W KCSHIIUH. BEIIBIATE
O0COOCHHOCTH CTPOCHHUS CKeeTa
KOHEUHOCTEH B X0 HaOJII0-
JICHUS] HATYPaJIbHBIX OOHEKTOB

MpbimeuHast
cuctema. CtpoeHue
1 (QYHKIIUU MBIIIII.
PaGota mpImin

Ornopa u 1BUKEHUE.
OnopHo-/BUTaTenbHas
cucreMa. MeTosbl u3ydeHus
KHUBBIX OPTraHU3MOB:
Ha0JII0/IeHuE, U3MEPEHUE,

PackpbITh CBA3B
GYHKIIUY U
CTPOEHHSI, a TAKKE
pa3Iuyui Mexay
IIAIKUMU U

PackpeiBaTh cBsI3b QyHKLINU U
CTpOE-HUs Ha IIpUMepe
pa3Inuui Mexay TIIaJKUMHU U
CKEJIETHBIMU MBILILIAMY,
MHMHMYECKUMU U )KEBATEIbHBIMU

Mukpockon

U poOBO,
MUKpOMIperna-paTel
MBILIEY-HOHN TKaHU.
DNEeKTPOHHBIE

aKcrepuMeHT. [IpakTudeckast | CKeIEeTHBIMU MbIamMu. OnuchIBaTh C tabmupl. Hudposas
pabora: «M3yuyeHue MBIIIIA-MU MIOMOIIBIO WIITKOCTpa-IUi B nabopaTopusl 1o
pacroI0ke-HUs MBIIII 4eJI0BEKA. yueOHUKE CTPOCHUE CKeNeTHOH | GU3MO0I0-TUH (JIaTUUK
TOJIOBB» MBIIIIBI. cCHIIOMED)

Crpoenue TpaHcnopT BelIeCTB. N3yuuts OnpenensTb NOHATHS: Muxkpockon




CEepIIeYHO-
COCYHCTOMN
CUCTEMBI

Buytpennsisa cpena op-
ranusma, 3HaueHHe €
nocrosiHcTBa. KpoBeHOCHast
U uMpaTryecKas CUCTEMBI.
Kposs. JIumpa. Meroapl
U3YUCHUS JKUBBIX
OpraHu3MOB: Ha-OJIO/ICHUE,
U3MEpeHHe,
skcniepumenT.JlaboparopHas
pabota 6. «CpaBHeHHE
KPOBH Y€JIOBEKA C KPOBBIO
JISITYIIIKHD

BHYTPEHHIOIO Cpeay
Oopranusma
YyeJnoBeKa, eé
CTPOEHHUE, COCTAB U

GyHKIHH.

«TOMEOCTa3y», «popMeHHbIE
3JIEMEHTHI KPOBUY, «ILJIa3Ma»,
«aHTUTEHY,

«aHTUTeNo». OOBACHITH CBS3h
MEX1y TKaHEBOU KUAKOCTHIO,
auMdoit 1 TIa3Moil KpoBH B
opranuzme. ONuchIBaTh
¢ynkuuu kposu.HaspiBaTh
(YHKIIUU SPUTPOIIUTOB,
TPOMOOIIMTOB, JICUKOIIUTOB.
OnuceIBaTh BKJIaJ PyCCKOM
HayK{ B pa3BUTHE
MeauIHBL. ONMUCHIBATH C
MMOMOIIBIO WJUTKOCTPA-LUNA B
yueOHHUKE TPoIecc CBEPTHIBA-
HUS KPOBH H (Haromuros.
BoinonusaTe 1abopaTopHbie
Ha0JI110-IEHUS C TIOMOLLBIO
MHUKPOCKOTa, (PUKCUPOBATH
pe3ysbTaThl HAOIIOIe-HUM,
nenathb BbIBOIbL. COOMIOAATh
npaBuiia paboThl B KaOU-HETE,
oOparteHus ¢ 1ab0paTOPHBIM
000pyI0BaHNEM

Muxkpockorn
U poBOIA,
MUKpOTpena-paTsl

JIBI>KEHUE KPOBU
10 COCYyJIaM.

TpaHcnopT BelEeCTs.
Kposenocnas u numda-
TU4eckas cucremsl. Kpo-
BSIHOE JaBJICHHE U ITYJIbC.
MeToab! U3y4eHus )KUBBIX
OpraHWU3MOB: HAOJIIOICHHE,
U3MEpEHUE, IKCIIEPUMEHT.
[TpakTnueckas padota
2.«Omnpenenenue YCC,

N3yuuTh NpUYMHBI
JBYOKEHUS] KPOBH 110
COCyZAaM.

OnwuchIBaTh € MOMOLIBIO
WJUTIOCTpa-1IIUK B yUeOHHKE
CTPOEHUE CepALA U ITPOLECC
CEepACYHBIX

cokpaineHnii. CpaBHUBaTh BUbI
KPOBEHOCHBIX CO-CYA0B MEXIY
co0oit.OnuchIBaTh CTPOCHUE
KpYyroB KpOBO-00paleHusl.
IToHuMaTh paznuuue B

[udposas
naboparopust 1o

¢buznono-run (IaTIuK
4CcoO)




CKOpPOCTH KPOBOTOKAY,
3. «MccnenoBanue pe-
(JIEKTOPHOTO IPUTOKA KPOBH
K MBIIIIAM, BKIIOYUBITAMCS
B paboTy»

Jl/p 7. «Onpenenenue
MHHYTHOTO 00BEMa
KpOBOOOpaIieHus
KOCBEHHBIM METOJIOM B
MOKOE | mmocie Gpusnueckon
Harpy3ku» M3mepenue
apTepUaTBbHOTO JIABJICHUSI.
Onpenenenue
CHCTOJINYECKOTO U
MUHYTHOTO 00BEMOB KPOBHU
pac4eTHBIM METOIOM

UCIOJIb30BA-HUU
IIpUJIaraTejabHOro «apTepualib-
HBI» IPUMEHUTEIBHO K BUAY
KpOBH U K cOCyJiaM

Perynsauus
KPOBOOOpAIICHUS
[Ipenynpexnenue
3a00JIeBaHUI

cepana u CoCyaoB.

KposenocHas u numpa-
THYECKas cucTeMbI. Bpen
TabakoKypeHusi. MeTo bl
M3YYCHUS KUBBIX
OpraHU3MOB: Ha-0JII0/ICHNE,
HU3MEpPEHHE, SKCTIEPUMEHT
[TpakTuueckas paborta 4.
«/JlokazaTenbCTBO Bpena
Ta0aKOKypEHUS»

Uzyuuts paboTy
cepana ot ¢puszmye-
CKUX Harpy3ok u
BIIMSTHUS
HEraTUBHBIX
¢dakTopoB
OKpY’Karo-11en
cpensl

PackpbIBaTh MOHATHS:
«TPEHUPOBOY-HBIHN 3P PexTy,
«(yHKIMOHANBHAS TPO0aY,
«IABSIIIAs TIOBS3KAY, <OKTYT»
OOBACHATH BaXXHOCTb
CHCTeMaTH4Ye-CKUX (PH3NUECKUX
Harpy3oK JJisi HOp-MaJIbHOTO
cocTosiHus cepana.Pa3znuyars
MIPU3HAKU PA3IUYHBIX BU-JIOB
KpOBOTE€UYEHH . AHATU3UPOBATH
1 000011aTh HHPOP-MALIKIO O
MTOBPEXKICHHUSIX OPTaHOB
KPOBEHOCHOM CHUCTEMBI U
MpuEMax OKa3aHMs MEPBOU
MIOMOIIY B X0JI€ MPOIOTKEHUS
paboTHI HaJl TOTOBBIM MPOEKTOM
«Kypchl nepBoit momouy Juist

Hudposas
nabopaTopus 1Mo

(bu3HoI0-TUH
(apTepuanb-HOTrO
JlaBJie-HUS)




IIKOJIBHHUKOB»

Ob6o006menne
Brnusiaue ¢puznue-
CKMX YIPaKHEHHUU
Ha CepJIeYHO-COCY-
THCTYIO CUCTEMY

VYKpeIuIeHHue 310pOBbSI.
Bnusinue ¢puznyeckux
YIIPA)KHEHWM Ha OPraHbl U
CUCTEMBI OPraHoB. MeTozpbl
W3YYEHHUS KUBBIX
OpraHU3MOB: Ha0JIIOJICHHUE,
U3MEpEHHE, IKCII-PUMEHT.
[TpakTueckas padota 5.
«DyHKIIMOHAJIbHAS CEP-
JIEYHO-COCYIUCTast POoOa»

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

PaznuuaTh npu3HaKU pa3IuyHbIX
BU-/IOB
KpoBOTeueHUI1.ONUChIBATh C
MOMOIIbIO WILTIOCTpa-1uil B
y4eOHUKE MEpPbI OKa3aHUs
NEepBOM MOMOIIH B 3aBUCIMOCTHU
OT BU/Ia

KpOBOTEUYEHHUSI. BHIIOIHATH OMBIT
— OpaTh (PyHKIIHO-HATBHYIO
npoOy; hbuKcupoBarth pe-
3yJIbTaThl; TPOBOJAMUTH
BBIUMCJICHUS] U JIENIaTh OLICHKY
COCTOSIHUSI CepALa 1o
pe3ynbTaTam omnbita.Codonarsh
npaBuiIa paboThl B KaOH-HETE,
oOparieHus ¢ 1abopaTopHbIM
000pyTI0BaHUEM.
AHanm3upoBaTh U 000011aTh
UH(OP-MAIHIO O TIOBPEKACHUSIX
OpPraHOB KPOBEHOCHOH CHCTEMBbI
U NpuéMax OKa3aHHUs IepBON
MIOMOIIU B XOJI€ MPOJOTKEHUS
paboTHI HaJl TOTOBBIM IIPOEKTOM
«Kypcbl nepBoit momouy Jyist
IIKOJIbHAKOBY

[udposas
nmabopaTopusl 1o

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

Crpoenue n
(GyHKIIMM OpraHoB
JIbIXaHUS

Jlpixanue. /[prxarensHast
cucreMa. ['a3000MeH B
JIETKUX U TKaHIX. MeTo-abl
W3Yy4YEHUS KUBBIX Op-
TaHU3MOB: HAOJIIOICHHE,
M3MEpPEHUE, IKCIIEepHU-
meHT.JIabopatopHas paboTa

N3yuuts cTpoeHue
JIETKUX U MEXaHU3M
razooOMeHa.

OnuceIBaTh CTPOEHUE JIETKUX
yeno-peka. OOBSACHATh
IIPEUMYILECTBA AJIbBEOJISIPHOTO
CTPOEHHSI JIETKHX 10 CPAaBHEHUIO
CO CTPOCHHUEM JIETKUX Y
MIpeACTaBUTENEN IPYTUX
KJIACCOB I10-3BOHOYHBIX

[udposas
naboparopust 1o

AKOJIOTHH (AATYUK
OKH-CH YTJIepo/ia,
KHUCJIOPOAa,
BJIQ)KHOCTH)




8. «CocraB BOABIXaEMOIO U
BBIABIXACMOI'O Bosnyxa»

KUBOTHBIX.PackpbIBaTh poiib
reMOTrJ00MHa B Ta-3000MEHe.
BrimonaaTe 1abopaTopHbIii
OTIBIT, JIe-JIaTh BBIBO/I TIO
pesynbratam onbita.Cobonarh
npaBuia paboThl B KaOU-HETE,
oOpareHus ¢ J1abopaTopHbIM
o0opyoBaHuEeM

10

JpIxaTenbpHbIe IBU-
xenust bone3snu
OpPraHoOB JIbIXaHUSI

Jpixanue. [l pixarenpHas
cucrema. Bpen tabaxo-
KypeHus. MeToipl u3y-4eHus
KHUBBIX OPTaHNU3-MOB:
HaOII0/IeHUE, U3-MEpPEHHE,
sKcniepuMeHT. JlabopaTopHas
pabora 9. «JlpIxaTenbHbIC
JIBUKCHUS

10.«M3mepenune oobeMa
IPYAHOM KJIETKH y YeJIOBEKa
MIPU TBIXAHUI

11.«Kak npoBeputhb
caTypaluio B JIOMalTHUX
ycnoBusx»Peryisus
IbpIxaHus. [ urueHa opraHos
IpIXa-Hus. 3a001eBaHus
Opra-HOB JIBIXaHUS U UX
npeaynpexnenue. Mu-
(bexmoHHbIe 3a001€BaHUS U
MephI UX MPO(UITAKTUKH.
Bpen TabakokypeHus.
[TpakTuyeckas padora 6.
«OrnpeneneHue 3amnbl-
JICHHOCTH BO3/yXa»

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

OnuceiBath GyHKINN
nuadparmel. HazeiBaTh oprassi,
Y4acCTBYIOIIHE B MTPOLIECCE
JbIXaHust. BEIMOTHATE
71a00paTOPHBIN OMBIT HA TOTOBOM
(MM M3roTOBJIEHHOH caMo-
CTOATEIHHO) MOJIEINH,
HaOJIIOAATh TIPOUCXOIAIINE
SIBJIGHUS U OIMCHI-BATh
IPOLIECCHI BOXA U
BbI10Xa.Co001aTh paBuiia
paboThI B KaOu-HETE,
oOpartieHus ¢ 1abopaTOPHBIM
obopynoBanueM PackpriBath
MOHSTUE <CKU3HEHHAs1 EMKOCTD
JErkux».O0BACHATH CYTh
OTIaCHOCTH 3a00J1e-BaHus
TPUIIIIOM, TYOEpKyIE30M JIET-
KHUX, pakoMm JIETKuX. Ha3biBaTh
(hakTOpHI, CIOCOOCTBYIO-IIIHE
3apakeHUI0 TyOepKyI€30M JIEr-
kux.Ha3piBaTh MepBI,
CHIDKAIOILME BEPO-SITHOCTh
3apaykKeHUst 00JIC3HAMH,
1Iepe1aBaeMbIMH YEPE3

Hudposas
nabopaTopHs 1o

($bu3noI0-TUH (JaATIUK
YacTOTHI JAbl-XaHUS)
Hudposas
nabopaTopus 1Mo
AKOJIOTHH (AATYUK
OKHU-CH yIJIepoa)
nabopaTopusi 1Mo
¢bu3nono-ruu (aTINK
4acTOTHI Jbl-

XaHMSL)




Bo3ayX.PackpeiBaTh crioco6
MCIoJIb30BaHus (hrrooporpaduu
JUISL TUATHOCTUKY MaTOr€HHbBIX
n3MeHeHul B IErKux.O0bICHATh
BaXHOCTh TMTUEHBI TOME-LICHUM
Y JABIXaTeNbHOW TUMHACTUKH JUTSI
310poBbs yenoBeka.IlpoBoautsb
OTIBIT, (PUKCUPOBATH pe-
3yJbTaThI U JIENIaTh BBIBOJ IO pe-
3ysabTaTam onbita. CobmoaaTh
npaBuja paboThl B KaOHU-HETE,
oOparieHus ¢ 1ab0paTOPHBIM
00opy0BaHHEM

11 | OOmeH BemiecTB. [Intanwue. [InmeBape-Hue. N3yunTs 3HaUYEHHE Onpenensitb NOHATHE DNEeKTPOHHBIE
[Intanue. [TumeBapuTenbHas cucTeMa. | U CTpPOECHUE «muieBape-Huey. ONuceIBaTh C | TAOJIULBI U IJIAKATHI.
[InmeBapenue Meroas! n3y4ye-Hus KUBBIX pa3JIM4YHBIX OPraHOB IIOMOIIBIO WILIIO-CTpalui B [Mudposas

OpPraHU3MOB: Ha0JIIOJICHHE, nuuieBape-Husl. y4eOHUKE CTPOEHUE MHU- nabopaTopusl 1o
U3Mepe-HUe, IKCIIEPUMEHT. IIEBApUTEIIbHON CUCTEMBI. skosioruu (patuuk pH)
[TpakTuyeckas pabora 7. Ha3piBaTh (yHKIMH PA3TUUHBIX
«Ornpenenenue MecTo- opra-HoB
MIOJIO’KEHUS CITFOHHBIX nuieBapenus. HaszpiBaTh MecTa
Kees3» BIAJICHUS MHILEBA-PUTEIbHBIX
JKeJE3 B MUIIEBAPUTENb-HBIN
TPaKT.BBINONHATH OMBIT,
CpPaBHMBATh pe-3yJIbTaThl
HaOJIIOJCHNUS C OIICAaHUEM B
yueOHHKe
12 | IlmmeBapeHue B [Intanwue. [Inmesape-Hue. PackpsiBath PackpeiBaTh QpyHKINU Hudponas

POTOBOM IOJIOCTH.
Jd/p 8
«Pacmennenue
BEIIECTB B POTOBOM
MOJOCTH

HI/IH_ICBapI/ITeJ'IBHaH cHucTcMa.

Metoabl u3yde-HUsl JKUBBIX
OpPraHu3MOB: Ha0JIOICHHUE,
u3Mepe-Hue, IKCIIEPHMEHT.
JlaGopatopHas pabora 12.

(GYHKLUU CITIOHBI U
KEITyI0YHO-TO COKa
JUIs TIpoliecca
MUIIEBAPEHUS

ctoHbL. ONU-ChIBATh CTPOEHUE
JKeyI04HOU cTeH-Ku. Ha3piBath
aKTHUBHBIC BEIIECTBA,
JIEWCTBYIOIIME HA MUIIEBON
KOMOK B JKEIIYIKE, U UX

nabopaTopusl 1o
9KOJIOTHH (AATYUK

pH))




N3ydenune KUCiIoTHO-
HIeJI04YHOro Oananca
IUIIEBBIX TPOIYKTOBY

13. «/leiicTBue hepMeHTOB
CITIOHBI Ha Kpaxmai,

14. «/leiicTBue pepmMeHTOB
KEJTYZI09HOT0 COKa Ha OeJIKn

¢byHKIMU. BRIOTHATH
1a00paTOPHBIC OMBITHI,
HaOJIFO/1aTh MPOUCXOISIIHEC
SIBJICHUS | IeJIaTh BBIBOJI MO
pe3yabTaTraM Ha-

omoaennii. CoOnronaTh npaBuia
paboThI B KabOu-

HeTe, OOpaIIeHus C
1a00paTOpHBIM 000PYI0BaHUEM

13 | OOmen BenecTB M | PanmonansHOE mUTaHMeE. YcTaHOBUTH Onpenensitb NOHATHS [Mudposas
SHEpIuu . HopMmsbl 1 pesxuMm nuTa-HUs. | 3aBUCU-MOCTb «OCHOBHOH 00MEH», «001uit nabopaTopusl 1o
Burtamunb! MeToap! U3y4eHust )KUBBIX MEX1y TUTIOM oomen».CpaBHUBATh OpraHu3M | GU3UOIO-THUH (JATUYHK

OpPraHU3MOB: Ha0JIIOJICHHE, JeSITeIbHOCTH YeJlo- B3pOCJIOro 1 peO&HKa 1o YaCTOTHI JbI-XaHUS,
u3Mmepenue. [Ipaktuueckast BEKa U HOpMaMu II0Ka3aTeJsIM OCHOBHOI'O 4CC,
paborta 8. «OnpeneneHue U-TaHUs, Yepe3 o0MeHa.O0BACHATD apTepUaNbHO-TO
TPEHUPOBAHHOCTHU OCHOB-HbIE 3aBUCHUMOCTb MEXY TU-TIOM JTaBJICHMS])
OpraHu3sMa 1o HOHSATHS: JIeSITeIbHOCTH YeJIOBEKa U HOP-
(GyHKIMOHATIBHOHN PoOe» «OCHOBHOHW O0OMEH», Mamu nuranus. [IpoBoauts
«o01Mit 0OMen». OLIEHUBaHHE TPEHUPO-BAHHOCTHU
OpraHu3Ma C IIOMOILBIO
(YHKIMOHATIBLHOM MPOOHI,
(uKCUpO-BaTh PE3YIbTATHI U
JienaTh BBIBOJ], CPAaBHUBAs
9KCIIEPUMEHTAJIbHBIE JJAHHBIE C
STaJIOHHBIMHU
14 | Ponb koxu B Ponp xoxu B TepMOpery- PackpsIBath poiib KnaccugunupoBats npuynHbI Hudponas

TEPMO-PETYJIALNN

JISUMU. 3aKaJuBaHUE.
Oxka3zaHue 1epBoi mo-MOITH
MIPU TETJIOBOM U COJIHEYHOM
yaapax

JLP 15. «Onpenenenune
KOKHO-COCYAMCTOMN peakiuu
(Meroxa nepMorpaduzma)

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

3a00-1eBaHuH KoKH. Ha3pIBaTh
MIPU3HAKU 05K0ra, 00MOpo-
KeHUs Koku. ONUChIBaTh MEPHI,
MIPUMEHSIEMbIE TIPH 0KOTaXx,
oOMopokeHusX. OnuChIBaTh
CHUMIITOMBI CTPUTYIIETO JIUTIIA,
yecoTku.Ha3bIlBaTh Mephl

nabopaTopus 1o
(hbU3HOIO-TUU JATYUK
TeMIeparypsl U
BJIQXKHOCTH)




PpOoPUIAKTUKHI UH-(PEKIIMOHHBIX
KOXKHBIX

3aboseBanuii. OnpenensiTh
MOHSTUE «TEPMOPETYIISI-IIUS».
OnuceIBaTh CBOMCTBA KOXKH,
MO3BOJISIONIME €I BEIIIOIHATD
PyHx-

LU0 OpraHa TePMOPETYIISIUH.
PackpriBath 3HaueHUE
3aKaJuBaHUs JIJIsl OpraHu3Ma
.OnuceIBaTh BUIBI
3aKaJIUBAOIINX MTPOLIEYD.
Ha3piBaTh pH3HAKH TETIOBOTO
yZa-pa, COJTHEYHOTO
ynapa.OnuceiBaTh NPUEMBI
MEepPBOI TOMOIIHU MTPH TETIOBOM
ylape, COJIHEYHOM
yaape.AHanu3upoBaTh U
0000111aTh HHPOP-MAIHIO O
HapyLIICHUSIX TEPMOPETYJISA-1IUH,
MOBPEXKACHUAX KOXKH U TPUEMAX
OKa3aHMs NEPBOM MOMOIIH B
XO/JIe 3aBepIleHus: paboThI HaJl
npoekToM «Kypchl nepBoit
TIOMOIIY JJIs IIKOJIbLHUKOB

15

ABTOHOMHBII
OTJIeJl HEPBHOM
CHCTEMBI.
HeliporymopainsHna
ST pETyJISIIUS.
ComaTH4ecKuil u
BereTaTUBHBIA
OTJIeJIbl HEPBHOMU

HeiiporymopanbsHas pe-
TYJISUS TIPOLIECCOB
KU3ZHEJEATENIbHOCTH Op-
raHu3ma.

JlaboparopHas pabdota 16.
«O11eHKa BereTaTuBHOM
PEAKTUBHOCTH aBTOHOMHOM
HEPBHON CHUCTEMBI

N3yunts cTpOeHHE
U 3HAYEHHUE
ABTOHOM-HOU

HepBHOﬁ CHUCTC-MBI.

HazbiBaTh 0cOOEHHOCTH pabOTHI
aB-TOHOMHOTI'O OT/IeJla HEPBHOM
cucre-Mbl. Paznmuyats ¢
TTOMOIIBIO UILTIOCTPAIINU B
y4eOHHUKE CUMITATUYECKUHA U
napa-CUMMaTUIECKHIA
MOJIOTIEITBI aBTO-HOMHOTO
OTJIeJIa HEPBHOM CHUCTEMBI TIO

Hudposas
nabopaTopusl 1o

(hbU3HOIO-TUU JATYUK
apTepHabHO-TO
JaBJieHus (IyJibca)




CHUCTEMBI

0COOEHHOCTSIM
crpoenus.Pazinuath
MapacUMIIaTUYECKUN U
CUMIIATUYECKUN MTOTOTAENBI 11O
0C0-0E€HHOCTSIM BIIMSHUS Ha
BHYTpEeHHHUE OpraHbl. OOBSACHATD
Ha [IPUMEpPE peaKIuu Ha CTpece
COTJIACOBAHHOCTH PAaOOTHI JKENIE3
BHYTPEHHEH CEKpEIUU U OTJIe-
JIOB HEPBHOM CUCTEMBI,
paznuuue

MEXKy HEpBHOW U T'yMOPaJIbHOU
pe-rynsuueit mo ooduemy
XapakTepy BO3IECUCTBUS Ha
OpraHu3M. BeINOJIHATE OMBIT,
Ha0II0JaTh TPOUC-XOISIINE
MPOLIECCHI U CPABHUBATH
[I0JIy4YE€HHBIE PE3YJIbTAThI OMbITA
C 0’HU/IaeMbIMH (OTICAHHBIMU B
TEKCTE yueOHUKA)




Beenenue — 2u.
P.1. Opranuszm — 19 u.

Tematuueckoe IIJTaHUPOBAHUC B 9 xnacce

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

P.5. buocdepa — 7 u.
O606menue — 1 4.

Ne | Tema Coneprxanue [leneBast yctanoBka | Konuu | OcHOBHBIE BUJIBI A€SITENbHOCTH | Vcnonb3oBaHue

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

it YacOB | POYHOM 3aHSTHUHU

1 | PazmHOXeHuUe U ['maBHBIC CBOMiCTBaA pac- Yriyouts u 2 Beigensats u 06001aTh [{udpoBoii MUKPOCKOIT

pa3BUTHE
OpraHU3MOB.
PacturennHbIl
OpraHu3M
KuBoTHBII opra-
HM3M U €ro
0COOEH-HOCTH.

TEHHIA: aBTOTPO(HOCTH,
HECIOCOOHOCTh K aKTHB-
HOMY TEPEIBIKCHUIO,
pa3MelIeHIe OCHOBHBIX
4acTeil — KOpHs U 1mo-0era
— B JIBYX pa3HBIX Cpeax.
Oco0eHHOCTH pacTUTETHHOU
KJICTKU: TIPHHA]IC)KHOCTD K
9y-KapuoTaM, HaJln4ue Kiie-
TOYHOM CTEHKH, MIACTU]] U
KPYIHBIX BaKyOJI€ei.
CriocoObI pa3MHOKEHHS
pacTeHui: MOJOBOE U
oecnionoe. OCO6EHHO-CTH
MIOJIOBOTO Pa3MHO-

sxeHus. Tumbl 6ecronoro pas-
MHOJKEHUSI: BETeTaTUB-HOE,
CIIOpaMH, JIEJICHU-eM KIETKU
HagBoe OcoOeHHOCTH

0000111aTh
CYIIIECTBCHHBIC
MIPU-3HAKH
pacTeHuil u
pacTUTENIbHOM
KJIETKH.

Beimenuts u 0000-
IUTh
CYIIIECTBEHHBIE
MPU3HAKU CTPOCHHS
Y TIPOIIECCOB
JKU3HEIe-
STENHHOCTH
JKUBOTHBIX

CYIIECTBEH-HbIE PU3HAKH
pacTeHuil U pacTU-TEIBHON
KJIETKU. XapaKTepu30BaTh
0COOEHHOCTH TPO-11€CCOB
KU3HEEATeNIbHOCTU pacTe-HUM:
MMATAHUS, IbIXaHUsl, POTOCHHTE-
3a, pa3MHOkeHus.CpaBHUBATh
3HaYEHUE MOJIOBOT0 U 0ECroIoro
CIOCcO00B Pa3sMHOKEHHUS
pacTeHul, AeNaTh BBIBOJBI HA
OCHOBE cpaBHEHUS.OOBICHITH
POJIb Pa3NIUYHBIX pacTe-HUN B
KU3HH YeJIOBEKa.

[IpuBOIUTE MpUMEPHI
WCII0JIb30Ba-HUS YEJIOBEKOM
Pa3HBIX CIIOCOOOB Pa3MHOKEHHS
pacTeHui B XO3SIMCTBE U B
npupoae Beiaensats u 06001marh
CYIIECTBEH-HbIE TPU3HAKH

Y TOTOBBIC MH-
KpoTpernapa-Thbl,
nabopa-TopHOe 000-
pyIOBaHUE JUTSI IPUTO-
TOBJICHHS] BDEMECHHBIX
MHUKPOTIPENapaToB
Brnaxnble mpenapatsl
KUBOTHBIX Pa3IMYHBIX
TUTIOB




’KHBOTHBIX OPTaHH3MOB:
MMPpUHAA-JICKHOCTDb K
JyKapuoTam,
reTepoTpOoHOCTD,
CIIOCOOHOCTH K aKTUBHO-MY
NepeABIKEHHIO, 3a-00Ta 0
HOTOMCTBE, IT0-CTPOHKa
Ky (THE3T, HOP).
Jlenenue KUBOT-HBIX MO
croco6aM 100bI-BaHUS
UL PACTHTENb-HOSIHBIC,
XHUIIHBIC, IMA-PaSUTUYCCKUC,
HaJaJIbIIUKH, BCESTHBIC

CTPOEHUS U NPOLEC-COB
KHUBHCACATCIIbHOCTHU
#H1BOTHBIX.Habmoate u
OIIMChIBATh IOBCACHUC
XKUBOTHBIX.HazbIBaTh
KOHKPETHBIE IIPUMEPEI
Pa3IUYHBIX JUKUX )KUBOTHBIX U
Hau-00Jiee pacrpocTpaHEHHBIX
JIOMaIll-HUX
KUBOTHBIX.OOBSICHITH POJTH
Pa3JINYHBIX )KUBOT-HBIX B )KU3HU
YeJI0BeKa. XapaKTepu30BaTh
crocoObl MUTaHUs, pacceIeHus,
nepexuBaHus Hebaro-
HPUATHBIX YCIOBUHN U
HOCTpOfIKH KU-JI1l ) KUBOTHBIMH

ODKOJIOTHYECKUE
(akToOpbI U UX
JIeViCTBUE Ha

Cpenbl )KU3HU OpraHUu3-MOB
Ha 3emiie: BoaHal,
MIOYBEHHAs, OPraHU3-MCHHASI.

JlaTth
XapaKTEPUCTUKY
OCHOBHBIM Cpe€llaMm

BoiaensaTe u XxapakTepu3oBaTh
CyIlle-CTBEHHBIE ITPU3HAKHU CPEJL
KU3HU Ha 3emiie. Ha3piBaTh

Hudposas
nabopaTopus 1Mo

3KOJIOTHH (I[aT‘II/IK

OpTaHu3M. VY CIIOBHS )KU3HU OPTaHU3MOB | KHU3HH XapaKTepHbIC IPU3HAKA MYT-HOCTH, BIIaX-
B Pa3HBIX Cpeax. OpraHu3MoB — oOuTaresnen 3Tux | Hoctu, pH, yr-
Dxosiorudeckue GakTophbl: cpel )KU3HU. XapaKTepU30BaATh JIEKUCJIOTO Ta-3a U
abuoTHuue-ckue, 4epThl MPUCTIOCOO-ICHHOCTH KHCJIOPO/a)
OMOTHYECKHUE U OpPTaHU3MOB K CpeJie UX
AHTPOIIOT€HHbIE HA3EMHO- obutanus. Pacro3sHaBate u
BO3/ylIHAs, XapaKTepu30BaTh
9KOJIOTHYECKHE (PaKTOPBI CpeJibl
Bnusiaue O06o01eHue panee u3y- BbIsIBUTH OCHOBHBIE Briaenars u xapakTepu3oBaTh Hudposas
HPUPOTHBIX yeHHoro mMatepuana. Ot- HKOJIOTHYECKUE HPU-YHUHBI SKOJIOTHYECKUX nabopaTopusl 1o
(dakTopoB Ha HOILIEHHUE YeJIoBeKa K npo6ieMbl Ouocde- npo6iem B 6uocdepe. 9KOJIOTHH (AATYUK
OpraHu3M HpUpPOJIe B UCTOPUU Ue- pol. [IpoBecTu IIporuo3upoBaTh MO-CIAEACTBUS | BIaX-HOCTH, yIie-
YeJioBeKa. noseuecTBa. [Ipo0iembl OILICHKY KauecTBa WCTOIICHUS TIPUPOTHBIX KHCJIOTO Ta3a

orochepsl: UCTOIIEHUE

OKpY’Karo-11en

PECYpPCOB M COKpAICHHUS

1 KHCJIOPOJIa)




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

JlaGopaTopHnas pabota
«O11eHKa KayecTBa
OKPYKaIoIIeH Cpeb»

CpEIIBI.

OHOJI0rN4e-CKOTO
pasznooOpaszus.O6cyxaaTh Ha
KOHKPETHBIX IMPUMe-pax
HKOJIOTUYECKUE TPOOIIEMBI CBOE-
ro perruona u 6uocdepsl B
enoM. ApryMeHTHPOBaTh
HE00XO0IMMOCTD 3aIUThI
OKpY>Karollen Cpeibl,
COOIOACHHUSI TTPABUIT
OTHOUIEHUS K )KUBOWU U HE)KUBOU
npupoae. BoIABIATE U OLIEHUBATH
CTCTICHb 3a-TPSI3HCHUS
nomenieHuit. DUKcupoBaTh
pe3yibTaThl HAOIIOIe-HUHN U
nenath BbIBoIbL. COOMI0AATh
npaBuia paboTel B KaOU-HETE,
oOpareHus ¢ J1abopaTopHbIM
000pyI0BaHEM




BBenenne — 1u.

TemaTtnueckoe mmanupoBanue B 10 kiacce

P.1. Ilonxonapl K M3y4EHUIO OHOJIOTHH — 2 H.
P.2. Crpoenue u ¢pyHkimn kietkn. Pasmaoxenne u pa3sutue — 16 u.
P.3. OcHOBHBIEC 3aKOHOMEPHOCTH HacaeACcTBeHHOCTH — 10 4.

P.4. OcHOBHBIE 3aKOHOMEPHOCTH U3MEHUUBOCTH - 4 4

O0600muienue — 1 4.

Ne | Tema Conepxanue LeneBas yctanoBka | Konuu | OcHOBHbIE BUIBI iedTenbHOCTH | Mcnonb3oBanue
1/ ypoka €CTBO | 00OyYaloluXxcsl Ha YPOKE/BHEY- 000poI0OBaHUS
1 YacoOB | POYHOM 3aHSITUU
1 | benku. Ctpoenue | JI. p. 1. Ponb dbepmeHTOB B Brisicauts ycnoBus | 2 OnpenenstoT akTUBHOCTD I1e- JlaTuuk on -TuYecKou
0enKoBBIX MOJIEKY | KieTkeJlabopaTropHas paboTa | aK-THBHOCTH POKCHU/Ia3bl CIOHBI, U3ME-PSIOT | TDIOTHOCTH
2 «3yuenue pepmMeHTaTUB- | (DEPMEHTOB ONTHYE-CKYIO INIOTHOCTh
HOW aKTUBHO-CTH CIIFOHBI) pacTBOpOM
2 Hykneunossie JlaGopaTtopHnas pabora 3. [Tomyuuts npemnapar | 1 [Ipurorosnenue romoreHara o6- | Jlaruuk pH
KHUCJIOTBI. «BplaeneHrue u 0O4YnCcTKa ounmieHHon JJHK pasma, o0pa-00Tka erep-
Anenosunrpudocd | JATHK u3 knetok pac-reHuii» TE€HTaMU, OCA-KICHUE
OpHas KUCJIoTa HYKJICOTIPOTE-UI0B, OUHCTKA
JIHK
3 | Crpoenue xirerok | JI. p. 4. CtpoeHue KIeToK Hab6nronate 1 [IpuroroBnenne MuKkpomnpemna- Mukpockor, Habop

JYKapHoT.
[uTomnazma.
[Ina3maruueckas
MeMOpaHa.

9YKapHOT: pacTeHul,
KUBOTHBIX, Iprdos. JI. p. 3.
JIBI>KeHUE LUTOILIa3Mbl
JlaGopaTtopHast pabota 5
«[1na3monu3 u nennazmMosun3
B PACTHTEIHHOMN KIIETKE)
JlaGopatopHas pabota 6
«BnusHue oc-moca Ha Typ-
TOPHOE COCTOSI-HUE KIIETOK)
JlaGopaTtopHnast pabota
7«CpaBHenue 1udQy3noH-

IJ1a3MOJIH3 U
JIeIIa3MOJIu3 B
KJIETKE

Jlokazats 3a-
BUCHMOCTB TYpropa
OT UHTEHCUBHO-CTH
OCMOTH-YECKHUX
IIPO-LIECCOB
BbIssICHUTB pOJIb
KYTHKY-JIbl U
npoOKH B 3alIUTE OT

para, 00pa-00TKa peakTu-BaMH,
paboTa ¢ MUKPOCKOTIOM
I'oToBsT mpena-patel, U3Mepsi-
0T 0OBEKTHI, pa0OTAIOT C
JaTYNKOM, 00-pabaThIBalOT
PE3yJIbTAThI OTIBITA

CobuparoT ycTaHOBKY IS
oTbITa, PabOTa-IOT C JATUUKOM,
00pabaThIBaIOT pe3yIbTaThl
OTTBITa

JUIS TIPETapupO-BaHUs
JlaT4uk BIaKHOCTH
BO3/yXa




HOM CIOCOOHO-CTH
KJIETOYHOM MEeMOpaHbI 1
KJIETOYHOH 000JI0YKI»

UCTIApCHHS BOJIBI C
M0-BEPXHOCTH
KOpHEH U KIyOHen

dorocunres

VYpoxk No 2 «["a-30Bble

3¢ dex-ThI poToCHHTE-32»
JlaGopaTtopnast pabora 8.
«Omnpenenenue
WHTECHCUBHOCTH TIpoIiecca
¢buK-cauu yriekuc-ioro
ra3a KJeT-KaMH BOJOPOC-JTH
XJIOPEIUTBI

Jlo3a3aTh BBI-
JIeJICHUE KHC-
jJopoja u
MTOTJIOIICHUE
YTJIEKHUCIITOTO Ta3a
pu GOTOCHUHTE3E.
BrisiButs nporuiecc
bukcanuu yr-
JIEKUCJIOTO Ta3a
BOJHBIM pacTEHHUEM
1o casury pH

Habmronarot ne-MoHCTaMoOH-
HBIH OTIBIT, 3a-PHCOBHIBAIOT
CXEMY yCTaHOB-KH, (PUKCUPYIOT
XOJ ¥ pe3yJbTa-Thl OIIBITA.
CobwuparoT ycTaHOBKY IS
OIIBITa, U3MEPS-IOT MOKA3aTeNN
cpenbl, GUKCU-PYIOT U aHAJH-
3UPYIOT pe-3yJIbTaThl

Jatuuku kucnopona,
pH

DHepreTude-cKuit
0OMEH B KJIETKE

JlaGopaTtopHnas padota 9.
«Bblaenenue yriekuciaoro
ra3a u TerIoThl
JPOMOKEBBIMU KJIICTKaAMHU TIPU
OpOXKEHUN»

Joka3zars yr-
JIEKUCIIOTO Ira3a u
TEIUI0-ThI IIPH
CIIUP-TOBOM Opo-
KEHUU

CoOuparT ycTaHOBKY, pa-
0oTaroT ¢ nar-unkamu, oopa-
0aTBIBAIOT Pe-3yJIbTAThI OIbITA

JlaTunuk TeM-
nepatypsl, pH

Crtpoenue u
byHKIIUN
KIJIETOYHOTO SJIpA.
Muro3. Metio3

Jlabopatopnas pa6ota 10.
«[ToBeneHne XxpoMocoM mpu
MHUTOTHYECKOM JICIICHUN B
KJIETKaX pacTe-HUi»
JlabopaTtophnas pabota 11.
«[ToBeneHne XxpoMocoM mpu
MEHOTHYECKOM JICJICHHUH B
KJIETKaX pPacTCHHID

Omnucathb u3-
MEHEHHUS
XPOMOCOM-HOTO
amnmapara npu Mu-
TO3€ U MeHo03¢

[IpuroraBnuBarOT BpeMEeHHBIE
MHKpOIpenapaThl, U3y4arT ux
IOJT MEKPOKCO-

oM, 00pabaThIBalOT pe-
3yJIbTaThl HAOTIOICHUA

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

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH.
[IepBb1it 1 BTOpOI
3aKOHBI MeHens

Jlaboparopuas pabora 12
«BHemHee cTpoeHue 1mo-
JUTCHHBIX XPOMOCOM KOMa-
POB-3BOHIIOB»
JlaGopaTtopHnast pabota
13«OmnpeneneHre reHOTUTIA

Hayunrtsca
pacro3Ha-BaThb
benotu-

MINYECKUE MPU3HAKU
Ha HaTypaJIbHBIX
npenaparax u

[IpurorarnuBa-10T BpeMEHHBIC
MUKpOTIpEnapaThl, U3y4aroT UX
0l MUKPOCKOTIOM, 00pada-
THIBAIOT pe-3yJbTaThl Ha-
OJIFOIEHUHA

W3y4aroT moj MEKpPOCKOIIOM

Muxkpockor, Habop
JUI IpenapupoOBaHUs




TUTO/IOBOM MYIITKH orpene-JsiTh BO3- MTOCTOSTHHBIE MUKPOITPETIapaThl,
Tpo30¢uiIbl I0 (HEHOTHITY MO>KHBIE T€-HOTHUIIBI paboTaroT ¢ n300paKeHUS-MH,
opra-Hu3Ma Io ero 00pabaThIBatOT Pe3yIbTATHI
benotuiry HaO0JIr0IeHU




BBenenne — 14.

TemaTnueckoe mmanupoBanue B 11 kiacce

P.1. [IpuknanHble HalIpaBIeHUS U3YYEHUS HACIEICTBEHHOCTU U U3MEHYHBOCTU— 6 d.
P.2. Dxonornyeckue 3akoHoMepHOCTU— 11 4.
P.3. Muxkpo- 1 MakpodIBOIIOIUS— 7 Y.

P.4. IlpouncxoxaeHue 1 UICTOPUIECKOE pa3BUTHE KU3HU HA 3emiie. AHTpororeHe3. MecTto yenoBeka B Onocdepe- 8 u

O0600muienue — 1 4.

Ne | Tema Conepxanue IleneBas yctanoBka | Komnu | OcHOBHBIE BUJIBI AesiTesibHOCTH | Mcnonb3oBaHue
1/ ypoka €CTBO | 00OyYaloluXxcsl Ha YPOKE/BHEY- 000poI0OBaHUS
1 YacoOB | pOYHOM 3aHSATHH
1 | Honmynsuus — Jlaboparopnas pabota 1 ONBITHBIM My-TEM 2 PaGora c 6mankamu, BbI- bnank yuera ckopoctu
Hajioprann3MeHHas | «OmnpenaeneHiue HOpMbI peak- | BBIIBUTH HOPMY NIOJTHEHUE JICHCTBHIA Ha Bpe-Ms, | MPOM3BOJIb-HOM peak-
JKUBasi CUCTEMA. [[MU MPU3HAKa Ha IPUMeEpe peaxiuu npru3Ha-Ka pacueThl Ha KalbKyIsAaTope [[UU, CEKYHIOMEP
dopma CKOpPOCTH TIPOHU3BOJIBHBIX Paccuuratp yactory
CYIIIECTBOBAHUS TIBUKCHUID) BCTEYaEMOCTH aJl-
BUJIA Jlabopartopnast pabota 2 JIeie ¥ TeHOTUTIOB
«Pacuet yacTo-Thl BcTpedae- | MOMYJISILIHH
MOCTH aJIJIEEeN U TEHOTUIIOB
B MIOMYJISILIUI
2 [evicTBue VYpoxk No 3 «Onpenenenue BrisaButh du- 1 ColuparoT ycTaHOBKY, pa- JlaTuuku kuciopoaa,
HKOJIOTHYECKUX CHJIBI BO3/IEH-CTBHSI SKOJIOTU- | 3UYECKUX Me- 00TaroT ¢ 1aT-yuKamu, oopa- pH, Xpo-pu-1MOHOB,
¢daxTopoB Ha YeCKHUX (aKTO-pPOB» XaHM3M Tpa-BUIIa 0aThIBAIOT PE3YJIBTATHI OIBITA OCBEIICHHOCTH, TEM-
OpraHu3M JlaboparopHas pabota 4 Annena Habmoarot 1-MOHCTAIIMOH-HBIN | TIEpaTyphl,
«Jlokazarenb-cTBO (hprzmue- | BoisiButh (hu- OTIBIT, 3-PUCOBBIBAIOT CXEMY OTHOCHTEIILHOU BIIaX-
CKOTO MeXa-HU3Ma MpaBuia | 3UYECKHUX Me- yYCTaHOB-KU, GUKCUPYIOT XOM M | HOCTH
AnneHa» XaHM3M Ipa-BUIIa pe3yabTa-ThI OIBITA
JlaGopatopHas pabora 5 beprmana
«/loxazarenctBo ¢puznye-
CKOTO MeXaHH3Ma MpaBuia
beprmana»
3 | Arposkocucremsl | JlabopaTtopHas pabota 6 OnpenenuTsb 1 CobuparoT ycTaHOBKY, pa- JlaTuyuk HUTPAT-UOHOB




«Or11eHKa cofep)KaHus HAT-
paToB B pacT-HUIX»

coaep)kaHue
HUTPATOB B
MPOAYKTAX MUTAHUS

00TarOT C 1a-4YMKaMH, 00pa-
GaTBIBaIOT p-SyJIBTaTbI OIIbITa

buocdepa —
riaobanabHas
AKOJIOrHYECKast
crucrema

VYpok No 5 «llapaukoBbIi
s dexT u rodanpHOE
MOTEIUICHUE)

Jloka3aThb CBS3b
MapPHHU-KOBOT'O
addekra ¢
r00aIbHBIM
MOTEIICHHEM

Habmronarot ne-MoHCTaMoOH-
HBI{ OTIBIT, 32-PHCOBBIBAIOT
CXEMY yCTaHOB-KH, (PUKCUPYIOT
XOJ ¥ pe3yJbTa-Thl OIIBITA.

Jatuuku kucnopona,
pH [aruuk Tem-
nepaTypsbl
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