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Ieas u 3apaun
* peay3alysi OCHOBHBIX 00I11e00pa30BaTENbHBIX MPOTPAMM 10 YIEOHBIM IpeMEeTam
€CTECTBEHHO-HAYYHON HAMpaBIEHHOCTH, B TOM YHCJIE B paMKax BHEYPOUHOU JESATENbHOCTH
oOyJaronmxcs;
* pa3zpaboTKa U peanusalysi pa3HOYPOBHEBBIX JIOMOJIHUTENBHBIX 00I11€00pa30BaTEIbHbBIX
MPOrpaMM €CTECTBEHHO-HAYYHON HAPaBIEHHOCTH, a TAK)KE MHBIX MPOTPaMM, B TOM YHUCIIC B
KaHHUKYJISIPHBIN TIEPUOT;
* BOBJICUCHHUE yUAIIUXCS U MEJArOrMYeCKUX paOOTHUKOB B IPOEKTHYIO JIEATEIHHOCTH;
* OpraHu3alys BHEYIEOHOH 1A TEIbHOCTH B KAHUKYJISIPHBIN MEPHUOJI, pa3paboTKa U peain3amus
COOTBETCTBYIOIIUX 00pa30BaTEIbHBIX IPOTPAMM, B TOM YHCIIE TS JIarepeld, OpraHM30BaHHbBIX
00pa3oBaTeNbHBIMH OPTaHU3AIUSMU B KAHUKYIISIPHBIA TIEPHOT,
* MOBBINIEHUE MPOPECCHOHATHHOTO MACTEPCTBA MeIarOTHYeCKUX PAOOTHUKOB LIEHTPA,
peann3yoNIX OCHOBHBIE U JONOJIHUTENbHBIE 0011e00pa3oBaTenbHbIe MporpaMmbl. Co3ganue
uentpa «Touka pocta» npeanoaaraeT pa3BUTHe 00pa3oBaTeNIbHOI HHPPACTPYKTYPhI
0011e00pa3oBaTebHON OPraHU3AIMH, B TOM YHCIIE OCHAIICHHE 0011e00pa3oBaTeIbHOM
OpraHu3aliu:
* 000pyJ0BaHUEM, CPEICTBAMU O0yUYEHUS ¥ BOCITUTAHUS ISl H3y4EHUS (B TOM UUCIIE
HKCHEPUMEHTAIBHOT0) NPEAMETOB, KYpCOB, JUCLUIUINH (MOYJICH) €CTeCTBEHHO-HAYYHOM
HaIpPaBJICHHOCTH TP peaTU3allii OCHOBHBIX 00111€00pa30BaTENbHBIX MPOTPaMM H
JIOTIOJTHUTENBHBIX 00111e00pa30BaTeNbHBIX IPOrPaMM, B TOM UUCIIE JUIS PACIIUPEHHS CO-
JepKaHus YIYEOHBIX TIPEIMETOB «XUMUs», «buomorusy;
* 000pyI0BaHNUEM, CPEICTBAMHU O0YUYEHHS U BOCITUTAHHUS TSl pealIU3aliy IPOrpaMMm
JIOTIOJTHUTEIBHOTO 00pa30BaHuUs €CTECTBEHHO-HAYYHON HANPaBIEHHOCTEH;
* KOMITBIOTEPHBIM U UHBIM 000PYI0BaHUEM.

Konuenmus coBpeMeHHOro o0pa3zoBaHusl MOAPA3yMEBAET, YTO B yUeOHOM IKCIIEPUMEHTE
BEAYLIYIO POJIb JOJIKEH 3aHATh CAMOCTOSITEIbHBIN UCCIIEIOBATENbCKUI YUCHUYECKHI
sKcriepuMeHT. COBpEMEHHBIE SKCIIEPUMEHTANIbHBIE UCCIIEI0OBAHUS 110 OMOJIOTHH YK€ TPYIHO
peICTaBUTh 0€3 UCIOIb30BaHUS HE TOJIBKO aHAJOTOBBIX, HO U HU(POBBIX U3MEPUTEIBHBIX
npudopoB. B deaepansHoM rocyaapcTBeHHOM oOpa3oBaTenbHOM ctanaapTe (PI'OC)
MIPOIKCAHO, YTO OJJHUM M3 YHUBEPCAIbHBIX YYEOHBIX JEHCTBUI, MIPHOOPETAEMBIX YUAIIUMUCS
JIOJKHO CTaTh YMEHHE «IIPOBEACHUSI OIBITOB, MPOCTHIX IKCIIEPUMEHTAIbHBIX HUCCIIEI0BaHUMH,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI C UCTIOIH30BAHUEM aHAJIOTOBBIX M U(PPOBBIX
M3MEPUTENBHBIX TPUOOPOBY. YUeOHBINH IKCIIEPUMEHT 110 OUOJIOTHH, TPOBOUMBII Ha
TPaJUIIMOHHOM 000pyIOBaHUH, 0€3 MPUMEHEHUs UPPOBBIX Ja00paTOPUil, HE MOXKET
MO3BOJIUTH B TIOJTHOM Mepe PEeIInTh BCE 3a7a4i B COBPEMEHHOM IIKOJIe. ITO CBA3AHO C PSIOM
MIPUYYH:

* TPaJUIIMOHHOE IITKOJIFHOE 000PYAOBaHUE U3-3a OTPAHUYCHUS TEXHHUECKIX BO3MOKHOCTEH He
II03BOJISIET IPOBOAUTH MHOTHE KOJIMYECTBEHHbBIE HCCIIE0BAHUS;

* JUINTENILHOCTh MPOBEACHHUS OMOJIOTUYECKUX MCCIE0BaHUI HE BCeraa

* COTJIaCyeTcsl C JUTMTENbHOCThIO YUeOHBIX 3aHATHUM;

* BO3MOXHOCTb IIPOBEJICHHSI MHOTHX MCCIIEOBAHUN OTpaHUYUBAETCS TPEOOBAHUAMHU TEX-HUKH
6e3onacHocTH u 1p. Lludposas mabopaTopusi MOTHOCTHIO MEHSET METOAUKY M COJEPIKAHHE
JKCIIEPUMEHTAJILHON JESITEIbHOCTH U pellaeT BhlllIenepeuncieHnblie npooiaemsl. [lnpokuit
CIEKTpP JAaTUYHMKOB [TO3BOJIAIOT YYaLIUMCS 3HAKOMUTBCS C lTapaMeTpamMu OMOJIOTHYECKOTO

OKCIICPUMCHTA HC TOJIBKO Ha KAYCCTBCHHOM, HO U Ha KOJIMYCCTBCHHOM YPOBHE ITudposas
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AKCIIEPUMEHTATOpa, a YaCTOTa UX U3MEPEHHI HEMOABIaCTHA YEIOBEYECKOMY BocTpusTuio. B
nporuecce GOpMUPOBAHUS IKCIIEPUMEHTATbHBIX YMEHHUH YUeHUK 00ydaeTcs MpeacTaBiIsaTh
nH(popMaIno 00 UCCIIEIOBAHNUN B YETHIPEX BUIAX:
* B BepOAJIbHOM: OIMCHIBATh SKCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIC)Ib SKCIIEPUMCHTA,
(uKcUpoBaTh BHUMaHUE Ha U3MEPSIEMBIX BETUYMHAX, TEPMUHOJIOTHH;
* B Ta0JIMYHOM: 3aMOJHSTH TAONUIIBI JAHHBIX, JEKAIINX B OCHOBE TOCTPOeHUs TpaduKoB (Tpu
ATOM Yy YYall[UXCsl BOSHUKAET MEPBUYHOE MPEACTABICHUE O MacIiTabax BEIHYKH);
* B rpapuuecKkoM: CTpOUTH rpapuku Mo TAOIMYHBIM JaHHBIM, YTO 1aET BO3MOXKHOCTh Iepe-X0/a
K BBIJBM)KCHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAY BEeIMYMHAMHU (IIPH 3TOM YUHUTEIh
MOKAa3bIBAET MPEUMYIIECTBO B BU3YyaIH3aI[UU 3aBUCUMOCTEH MEXTy BETUUMHA-MHU, HATTISAHOCTh
Y MHOTOMEPHOCTB); B BUJIC MaTEMaTHYECKUX yPaBHEHUI: 1aBaTh MaTEMAaTHUECKOE OMTUCAHHE
B3aMMOCBSI3H BEJIMYMH, MaTEMaTHUECKOE 0000IICHHE.
* opmupoBaHUE HCCIENOBATENLCKIX YMEHUN yUAIIUXCSl, KOTOPBIE BBIPAXKAIOTCS B CIEIYIOIINX
JIEUCTBUSAX:

1. onpenenenue npodIEMBI;
. TIOCTAaHOBKA UCCIICJIOBATEIILCKOM 3a1a9u
. TUTAHUPOBAHKE PEIICHUS 3aa4u;
. IOCTPOEHUE MOJIETIEH;
. BBIJIBIDKCHUE THUITOTE3;
. OKCIIEPUMEHTaJIbHAs MPOBEPKA THUIIOTE3;

~N N D WD

. AdHaJIM3 JaHHBIX 3KCIICPUMCHTOB UJIHU Ha6J'IIOI[eHI/II\/JI;

o0

. hOpMyIHpPOBaHUE BBHIBOJIOB.

B ocHOBY 00pa3zoBaTenbHON IPOrpaMMBbl 3aJI05KEHO MPUMEHEHUE LU(POBBIX J1TAOOPATOPHil.
Temarnka NpeaoKeHHbIX DKCIEPUMEHTOB, KOJIMYECTBEHHBIX ONBITOB, COOTBETCTBYET
CTPYKTYp€ NpUMEpPHON 00pa30BaTeNIbHON IPOrpaMMBbl IO OHOJIOTHH, COAEPKAHUIO
denepanbHOro rocyJapcTBEHHOro oopazoBarenabHoro cranaapra (PI'OC) ocHOBHOTO 0011IeT0
o0Opa3oBaHwUsl.

Ha Ga3e uentpa «Touka pocta» obecrieuuBaeTcs peanuszanus o0pa3oBaTesIbHBIX IPOrpaMM
€CTECTBEHHO-HAayYHO! M TEXHOJIOTHYECKOI HalpaBIeHHOCTEH, pa3padOTaHHbIX B COOTBETCTBHHU
¢ TpeOOBAaHMSMH 3aKOHO/IATENILCTBA B chepe 00pa30BaHMs U C YIETOM PEKOMEH IAIHHA
denepanbHOro oneparopa yuyedHnoro npeamera «buonorus». ObpazoBarenbHas IporpaMma
II03BOJISIET MHTETPUPOBATH PEATU3YEMBIE 3/1€CH [TOAXO0/IbI, CTPYKTYPY U COAEP KaHUE IIPU
opranuzanuu o0yuenus 6uonoruu B S—11 kiaccax, BEICTpOSH-HOM Ha 0a3e J1000ro u3
JOCTYIMHBIX yaeOHO-MeToanyeckux komiiekcoB (YMK).Mcnons3oBanue 000py10BaHMs LIEHTPA
«Touka poctay npu peanuzanuu nanHoi OIl mo3BossieT co31aTh yCaoBUS:

* I7Is1 paCIIUPEHUs COACPIKAHUS MTKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHUS;
* JUIsI IOBBIILIEHUS TO3HABATEIbHOM aKTUBHOCTH 00YYarOIIUXCSl B €CTECTBEHHO-HAYYHON
o0JacTy;
* Ul Pa3BUTHUA JIMYHOCTU peOCHKa B Ipolriecce 00ydeHus: OMOJIOTHH, €ro CIIOCOOHOCTEH,
(bopMHPOBaHUS U YIOBJIETBOPEHHSI COLIMATIBHO 3HAUMMBIX HHTEPECOB U TOTPEOHOCTEH;
* U1 pabOThI C OAAPEHHBIMU HIKOJIbHUKAMHU, OPraHU3alM1 UX Pa3BUTHUS B Pa3IMUHBIX 001ACTAX
o0Opa3oBaTenbHOM, TBOpUEeCKOl aesTenibHOCTH. [Iprmensis undpossie 1abopaTopuu Ha ypoKax
OMO0JIOTMH, yYaIllUecsi CMOTYT BBIINOJIHUTH MHOKECTBO JIAOOPATOPHBIX pabOT U KCIIEPUMEHTOB
I10 MPOrpaMMe OCHOBHOM IIKOJIBI.

buosorus pacrenuii: /J[pixanue nuctbes. [Ipixanue kopHen. [lornomenue Boasl KOpHAMHU
pactenuii. KopueBoe nasnenue. Mcnapenue Boasl pacteHussMu. @orocunres. JpIxaHue ceMsH.
YcnoBust popactaHust ceMsiH. Teroao0uBbIe U X0JIOIOCTOMKIE DACTEHIS

Mepenar vepes Amaaok 10.11.2023 14:18 GMT+03:00 / \
300.]101"1/1511 I/I3yquHe OJHOKJICTOUYHBIX KUBOTHBIX. H3) f 92343%@3 e epTal 8Jd6d 62800176 ‘J I:j'

CrpaHnua 3 n3 57 “\ /



TI0XJI€BOT'0 YepBsl, HAONIOJICHHE 32 €0 NEePEIBMKEHUEM U PEAKLUAMU Ha BHEILIHUE
pasapaxkenus. V3ydyeHue cTpoeHHs MOJUIIOCKOB TI0 BIIaXHBIM Ipenaparam. M3ydyenue
MHOTr000pa3us WIEHUCTOHOTHX 10 KOJUIeKUUsAM. V3ydeHue cTpoeHus pbIO MO BIaKHBIM
npenapaTtam. 3ydyenue crpoenus ntuil. MzydeHre cTpoeHHs] MIEKOMUTAIOMINX 110 BIaKHBIM
npenapaTtam. BogHsle )kMBOTHBIE. TEIIOKPOBHBIE U XOJIOAHOKPOBHBIE JKUBOTHBIE

Yenosek U ero 310poBbe: M3yuenue kposoodpamenus. Peakiuss CCC Ha 103MpOBaHHYIO
Harpy3Kky. 3aBUCUMOCTb MEX]y Harpy3Koi M ypOBHEM 3HepreTuueckoro ooMena. ['azoobmeH B
nérkux. Mexann3m nérounoro aeixanus. Peaknus J1C Ha pusnueckyro Harpy3ky. JKu3HeHHas
€MKOCTb JIETKHX. BblaenurenbHas, AbIXaTelbHas U TEPMOPETYIISATOpHAS (PYHKLUSA KOXKH.
JleiicTBue pepMeHTOB Ha cyOcTpar Ha mpuMepe Karanasbl. [IpucrnocobaeHHOCTh OPraHu3MOB K
cpene oOuTaHwms.

O0wmas 6uosorus: /leiictBue ¢pepMeHTOB Ha CyOCTpaT Ha IpuMepe KaTaja3sl. Pasnoxenue
H202. Bnusinue pH cpenpl Ha akTUBHOCTD (hepMeHTOB. DakTOpHI, BIUSAIOLINE HA CKOPOCTb
nporuecca porocunresa. M3yueHue KieTok 1 TKaHel pacTeHUM U )KUBOTHBIX HAa TOTOBBIX
MUKpOIpenaparax 1 ux onucaHue. BolsiBieHre N3MEHUYMBOCTH Y OpraHU3MOB. BrlsiBieHue
MPUCIIOCOOIEHUH Y OPraHu3MOB K cpesie 0OuTaHMs (Ha KOHKPETHBIX ITPUMEpax).

B obpazoBatenbHoil nporpamme 10-11 kiaccoB npeacTaBiIeHbl CIEAYIOIINE Pa3AEIbl:

1. Knetka

2. Pa3MHOX€EHUE U pa3BUTHE OPTraHU3MOB

3. OCHOBBI T€HETUKHU U CEJIEKIINH

4. Bun

5. DKocucTemsl

buonoruyeckoe HabIIOACHNE U SKCIEPUMEHT IPOBOJATCA B hopMe 1a00paTOPHBIX paboT
U 1eMoHCTpanuil. JleMOHCTPAaLMOHHBIA SKCIIEPUMEHT IPOBOJUTCS B CASAYIOIIUX CIydasx: a)
HMEIOIIeeCs B HUIMYMU KOJIMYECTBO MPUOOPOB U IU(PPOBBIX JATUYMKOB HE I1O3BOJISET
OpPraHU30BaTh UHAWBUAYAIBHYIO, TAPHYIO WIH IPYIIIOBYIO J1ab0opaTopHyto paboty; 0)
HKCHEPUMEHT UMeET HeOObIIYIO MTPOAOKUTENBHOCTD U CII0)KHOCTD M BXOJUT B CTPYKTYPY
ypOKa.

Oco0eHHOCTH co/lep:KaHMsl CTPYKTYPHBIX KOMIIOHEHTOB pado4eil mporpaMMbI 1o
OmnoJsiorum B 5—9 Kjaccax ¢ HCIOJIb30BaHMeM 000pyaoBanus HeHTpa «Touka poctay»

IInanupyemsle pe3yabTaThl 00y4eHus1 10 Kypcy «buosiorust . 5—9 kaace» .
[IpenMeTHbIE pe3yabTaThl:

1) dopmupoBaHUE LIEHHOCTHOT'O OTHOIIEHHUS K KHBOH NMPUPOJIE, K COOCTBEHHOMY
OpraHu3My; MNOHUMAaHHUE POJIN OMOJIOTHH B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MUDA;

2) yMeHHE IPUMEHSTh CUCTEMY OMOJOTHYECKUX 3HAaHUM: paCKpbIBaTh CYIIHOCTH KHUBOTO,
Ha3bIBaTh OTJIMYMS KUBOI'O OT HEXHUBOTO, IEPEUUCIISITH OCHOBHBIE 3aKOHOMEPHOCTH
opraHu3zaiuy, GyHKIHOHUPOBAHUS OOBEKTOB, SIBJICHUH, TPOLIECCOB KUBOU MTPUPOIBL,
9BOJIFOLIMOHHOTO Pa3BUTHUSI OPrAHUYECKOTO MHUPA B €TI0 €IMHCTBE C HEXUBOM NPUPOAOH;
c(OPMHUPOBAHHOCTD MPEACTABIECHUI O COBPEMEHHON TEOPUH 3BOJIIOLIUU U OCHOBHBIX
CBUJETEIHCTBAX SBOJIIOINH;

3) Bi1azieHne OCHOBAaMU MOHATUHHOTO anmapara u Hay4yHOTO si3bIKa OMOJIOTHH:
HCIOJIb30BAaHNE U3YUYEHHBIX TEPMUHOB, TIOHATHH, TEOPUI, 3aKOHOB U 3aKOHOMEPHOCTEH IS
00BbsICHEHUS Ha0JI0JaeMbIX OMOJIOTHYECKUX OOBEKTOB, SIBIEHUH U IPOLIECCOB;

4) noHuMaHue croco0OB MOTYYEHUs1 OMOJIOTHYECKUX 3HAHUHN; HAJTMYUE ONbITa
WCTIOJIH30BAHUS METOJIOB OMOJIOTHH C LETBIO U3YUEHUS JKUBLIX 00BLEKTOR, OMOTOTMIECKIX .
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OIBITOB U SKCHEPUMEHTOB, B TOM YHCIIE C UCIOJIb30BAaHUEM aHAJIOTOBBIX M U(POBBIX MPHOOPOB
U UHCTPYMEHTOB;

5) yMeHHe XapaKTepU30BaTh OCHOBHBIE IPYIIIIbI OPraHU3MOB B CUCTEME OpPraHUYECKOTI0
Mupa (B TOM YHCIIe BUPYChI, OaKTEpUU, paCTEHUSs, TPUOBI, )KUBOTHBIE): CTPOECHUE, ITPOLIECCHI
KHU3HEEATETbHOCTH, X IPOUCXOXKACHUE, 3HAYCHHE B IPUPOJIE U KU3HH YETIOBEKa;

6) ymeHHEe OOBSICHATH MOJI0KEHUE YeJIOBEKa B CUCTEME OPTaHUYECKOro MUPA, €To
IIPOUCXOKACHUE, CXOACTBA M OTJIMYHS YEJIOBEKa OT )KUBOTHBIX, XapaKTePU30BaTh CTPOCHHUE U
IIPOLIECCHI KU3HEIEATEILHOCTH OpraHu3Ma 4eJI0BeKa, ero MpUCIoCcOOIEHHOCTD K PA3INYHbIM
9KOJIOTUYECKUM (aKTOpam;

7) yMEHHE ONUCHIBATH KIETKU, TKAHU, OPraHbl, CHCTEMbI OPTaHOB M XapaKTepPH30BaTh
Ba)XKHEUIIIME OMOJIOTHYECKHE TPOLIECCHl B OpraHMu3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKA;

8) chopMUpPOBAaHHOCTD MPEACTABICHUN O B3aUMOCBSI3M HACJIE0BAHUS IOTOMCTBOM
MIPU3HAKOB OT POAUTENLCKUX (DOPM C OpraHU3aLuel KIETKH, HAIUYHEM B HEH XpOMOCOM Kak
HOCHUTEJICH HaClIeICTBEHHON NH(OpMAIK, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACIEAOBaHUS
MIPHU3HAKOB;

9) copMUpOBaHHOCTH MPEICTABICHUH 00 OCHOBHBIX (PaKTOpPaxX OKPYKAFOIIEH Cpelibl, NX
POJIH B KHU3HEEATSILHOCTH U HBOJIOIMY OPTaHU3MOB; IIPEJICTABICHHE 00 aHTPOIIOTEHHOM
(dakTope;

10) copmupoBaHHOCTH MPE/ICTABICHUI 00 SKOCHCTEMax U 3HaUeHUU OnopazHooOpaszus; o
IJ1I00aJBHBIX KOJOTHYECKUX MPOo0iieMax, CTOSIIIUX MEePe] YEIOBEYECTBOM H CIIOCO0axX UX
MIPEOJI0ICHMUS;

11) ymenue pemaTtb yueOHbIE 3a/1aui OMOJIOTHYECKOTO CO/IEpKaHMs, B TOM YUCIIe
BBISIBJIATh IPUYHUHHO-CIIEZICTBEHHBIE CBSI3H, IPOBOJIUTH PacU&Thl, eNIaTh BHIBOJIbI HA OCHOBAaHUH
MIOJTyYEHHBIX PE3yJIbTaTOB;

12) ymeHue co3qaBaTh U IPUMEHATH CIIOBECHBIE U rpaudeckue MOJENIH JUlsl OObsCHEHUS
CTPOEHUS JKUBBIX CUCTEM, SIBJICHUHN M MPOIIECCOB KUBOW MPUPOIDI;

13) moHrMaHue BKJIaJa POCCUHCKUX U 3apyOEkKHBIX YUEHBIX B Pa3BUTHE OMOIOTHYECKUX
HayK,

14) BnaneHne HaBbIKaMU pabOTHI ¢ MH(OpMaIei GMOIOrHYECKOro CoAepIKaHus,
MIPEJICTABICHHON B pa3HOU (hopMe (B BUJIC TEKCTA, TAOJMYHBIX JTAHHBIX, CXEM, TPAPHUKOB,
JMarpaMM, MoJIeNiel, H300pakeHUH ), KPUTUYECKOTO aHaIn3a HH(OPMAIINH U OLIEHKH €€
JIOCTOBEPHOCTH;

15) ymeHue nnaHupoBaTh MO pyKOBOJCTBOM HACTaBHUKA M ITPOBOIUTH YUeOHOE
WCCIIeIOBAHKE WU MPOCSKTHYIO paboTy B 001acT OMOJIOTHY; C YI€TOM HAMEUEHHOU 1EJTH
(dbopMynupoBath MpodiieMy, TUIO0Te3y, CTABUTh 3a]la4M, BEIOUPATh aJIeKBaTHbIE METObI JJIS UX
petenwst, GOpMYIHPOBATH BBIBOJBI; ITyOJIHMYHO MPECTABIISTH MOTyYCHHBIC PE3YIbTaThI;

16) ymeHre HHTETPUPOBATH OMOJIOTUYECKUE 3HAHUS CO 3HAHUSIMU JPYTUX YI€OHBIX
MIPEIMETOB;

17) chopMUPOBAHHOCTH OCHOB SKOJIOTMYECKON IPaMOTHOCTHU: OCO3HAHNWE HEOOXOJUMOCTH
JeUCTBUH 110 COXpaHEHUI0 OMOpa3HO00pa3us U OXpaHe MPUPOIHBIX IKOCUCTEM, COXPAHEHHIO U
YKPEIUIEHUIO 37J0POBbs YEIOBEKa; YMEHHE BEIOMPATH 1I€JIEBbIE YCTAHOBKU B CBOUX JEUCTBUSX U
MOCTYIKaX 110 OTHOIIEHUIO K KUBOU MPUPOE, CBOEMY 3[J0POBBIO U 3J0POBbIO OKPYKAIOLIUX

18) ymeHue ucronp30BaTh MPUOOPETEHHBIE 3HAHUS U HABBIKU JIJIs1 3/10pOBOTO 00paza
XKHU3HH, COATAHCUPOBAHHOTO MUTAHUS U (PU3UUECKOM aKTUBHOCTH; HEMIPUATUE BPEIHBIX
IIPUBBIYEK U 3aBUCHUMOCTEH; YMEHHE IPOTUBOAECHCTBOBATH JKEHAYUYHBIM MaHUITYJISALMSIM B
00J1aCTH 3/10pOBbS;

19) oBnaseHne npueMaMy OKa3aHUs NEPBOM MOMOIIM YEIIOBEKY, BLIDAIINBAHNS
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Iliianupyemblie pe3yabTarbl 00ydeHusi mo kypcey «buosiorns . 10—11 kiaace»
OcBoenne yaeOHOTO TIpeaMeTa «broorus» Ha ypoBHE CpeTHETo 00IIero o0pa3oBaHus TOHKHO
o0ecrneunBaTh JOCTHKCHHUE CIICIYIONIMX MPEIMETHBIX, METAIIPEIMETHBIX M THIHOCTHBIX
00pa30BaTEeNbHBIX PE3YIHTATOB.

IIpenmeTrHble pe3yJibTaThI

[IpenMeTHbIE pe3yabTaThl 00yUeHUsT OHOJIOTHH TOMKHBI 00€CIIEUNBATh:

* (popmHpoBaHUE LIEHHOCTHOT'O OTHOILIEHUS K KUBOU MPHUPOJIE, K COOCTBEHHOMY OpPTraHU3MY;
MMOHUMAaHKE POJIH OMOJIOTHU B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHUHBI
MUDA;

* YMEHHE MPUMEHAITH CHCTEMY OMOJIOTUYECKUX 3HAHUMN: PACKPBIBAThH CYIITHOCTh )KHBOTO,
Ha3bIBaTh OTJIMYMS KHUBOTO OT HEXKUBOTO, IEPEUUCIISITH OCHOBHBIE 3aKOHOMEPHOCTH
opranuzainuu, QyHKIIMOHUPOBAHUS OOBEKTOB, SIBJICHHI, TPOIIECCOB KUBOU MPUPOIHI,
ABOJIIOIIMOHHOTO Pa3BUTHS OPraHHMYECKOTO MHPA B €r0 SIMHCTBE C HEXKUBOU MPUPOION;

* chopMHPOBAHHOCTH TIPEJCTABIICHUN O COBPEMEHHOMN TEOPHUH BOJIIOIIMU U OCHOBHBIX
CBUJICTEIHLCTBAX IBOJIOIIHH;

* BIIQJICHHE OCHOBAMU MOHSTHIHOTO ariapaTa i HAy4YHOTO S3bIKa OMOJIOTHUH: UCTIOB30BaHUE
M3y4YEHHBIX TEPMUHOB, TIOHSTHH, TEOPH, 3aKOHOB M 3aKOHOMEPHOCTEH 7151 O0BSICHEHUS
Ha0JII0JTaeMBIX OMOJIOTHYECKUX 0OBEKTOB, SIBICHUN U TIPOIIECCOB;

* IOHUMAaHKE CITOCOOOB MOJIYICHUST OMOJOTUICCKIX 3HAHWH; HAIMYKME OIBITA UCIIOJIB30BaHUS
METOJIOB OMOJIOTHH C TSJIbI0 H3YUCHHSI )KUBBIX 00BEKTOB, OMOJIOTHUECKUX SIBIICHUH 1
MIPOLIECCOB: HAOMIOACHNE, ONMCAHUE, POBEICHNE HECTIOKHBIX OMOIOTHUYECKUX OIBITOB U
HKCIIEPUMEHTOB, B TOM YHCJIE C UCMOJIB30BaHNEM aHAIOTOBBIX M LIU(PPOBBIX MPUOOPOB U
HWHCTPYMEHTOB;

* YMEHHE XapaKTeprU30BaTh OCHOBHBIE I'PYIIIBI OPTaHU3MOB B CUCTEME OPraHU4YeCcKOro Mupa (B
TOM YHCIIe BUPYCHI, OaKTEpHUU, PACTEHUS, TPUOBI, )KUBOTHBIE): CTPOCHHUE, MPOIIECCHI
KHU3HECITEILHOCTH, UX MIPOUCXO0XKICHNE, 3HAUCHHE B IPUPOJIC U JKU3HH YEIIOBEKA;

* yMEHHE OOBICHATH MOJIOKEHHE YEeTIOBEKa B CHCTEME OPTaHUYECKOTO MHPA, €T0
MIPOUCXOXACHHE, CXOACTBA U OTINYUS YENIOBEKa OT KUBOTHBIX, XapaKTEPU30BaATh CTPOCHHUE U
MIPOLIECCHI KHU3HEACITSILHOCTA OPTaHU3Ma YeJIOBEKa, €ro MPUCITOCOOIICHHOCTD K Pa3TUYHBIM
IKOJIOTHYECKUM (haKTOpaM;

* YMEHHE HUCII0JIb30BATh MPUOOPETEHHBIC 3HAHUS U HABBIKH VISl 3JI0POBOTO 00pasa KU3HH,
cObamaHCUpPOBAHHOTO MUTAHUS M (PU3NIECKON aKTUBHOCTH; HETIPHUSITHE BPEIHBIX TPUBBIYCK U
3aBUCHMOCTEH; YMEHHUE MPOTUBOICHCTBOBATH JDKEHAYYHBIM MaHUITYIISIIUSAM B 001aCTH
3JI0POBBSI;

* YMCHHE ONTUCHIBAThH KIIETKH, TKAHU, OPTaHbl, CACTEMBI OPTaHOB M XapaKTePHU30BaTh BAKHCHIITHE
OHMOJIOTMYECKHE MTPOIIECCHI B OpraHM3MaX PaCTCHHM, )KUBOTHBIX M UEJIOBEKa,

* chopMHPOBAHHOCTH NIPEJCTABIICHUI O B3aMMOCBSI3U HACIICIOBAHUSI TIOTOMCTBOM ITPH-3HAKOB
OT POIUTENHCKUX (POPM C OpraHu3alrel KIeTKH, HaTMYueM B HEll XpOMOCOM Kak HOCUTeNel
HacJIeICTBEHHON nH(OpMaIuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIEI0OBaHUS MPU3HAKOB;

* cpOpMUPOBAHHOCTH MPEICTABICHNN 00 OCHOBHBIX (DAKTOpPAX OKPYKAIOMIEH CPEbl, KX POJIU B
KHU3HECATSILHOCTH 1 3BOJIIOIUU OPTaHU3MOB; IIPEJICTaBICHHE 00 aHTPOIIOTreH-HOM (haKTopE;
* chopMHupOBaHHOCTH TIPECTABICHUN 00 IKOCHCTEMAaX U 3HAUYECHUHN Onopa3sHooOpas3us; o
TI100aTBHBIX YKOJOTHYECKUX MPOoOieMax, CTOSIIIUX MEePe1 YEIOBEYECTBOM U CIIOCO0aX UX
MIPEOI0TICHHUS;

* YMEHHE peliaTh yueOHble 3a7aui OMOIOTHUYECKOro COJICp)KaHusl, B TOM YHCJIE BBIABIATH

MNPUYINHHO-CIICACTBCHHBIC CBA3U, IPOBOAUTDL PACYCThI, ACJIATH BLIBOJILI HA OCHOBAHWN P
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* YMEHHE CO371aBaTh U IPUMEHSTH CIIOBECHBIE U IpapuuecKkre MOJIeIH sl OObSICHEHUS
CTPOEHHS JKUBBIX CUCTEM, SBJIEHUHN U MPOLIECCOB KUBON TPUPOIBI;
* IOHUMAaHKE BKJIaJla POCCUMCKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTHYECKUX HAYK;
* BJIaZICHHE HAaBbIKaMu paboThI ¢ HH(OpMaLHel OMOIOrMYECKOTO COJepKaHus, PeACTaB-
JIEHHOM B pa3Hoii (hopme (B BUAE TeKCTa, TAOIMYHBIX JaHHBIX, CXeM, TpaUKOB, AHATPAMM,
MojieTiel, n300paXkeH i), KPUTHUECKOTO aHallM3a HH(OPMALIUK U OLIEHKH €€ TOCTOBEPHOCTH;
* YMEHHE IJIaHUPOBATh MO PyKOBOJCTBOM HACTaBHUKA U MPOBOJIUTH y4eOHOE HCCIEI0BaHNE
WJIH IPOEKTHYIO paboTy B 001acT OMOJIOTHH; C YIETOM HaMEUEHHOU 1eH (hOpMyIUpPOBATh
npo0GyieMy, TUIOTe3y, CTABUTh 3a/1a4H, BHIOMPATh a/IeKBaTHbIC METOBI JJIsl UX PEIICHHUS,
(hOopMyIMPOBATh BBIBOJIBI; ITYOJIWYHO MIPECTABISTH MMOTYICHHBIE PE3YIIbTATHI,
* YMEHHE UHTETPUPOBATH OMOJOTUYECKIE 3HAHUS CO 3HAHUSAMHU JIPYTHX Y4EOHBIX MMPEIMETOB;
* chopMHPOBAaHHOCTH OCHOB IKOJIOTUYECKOM IPaMOTHOCTH: OCO3HAHUE HEOOXOIUMOCTH
JEHCTBHI 10 COXpaHEHUIO OMOPa3HOOOpa3Us U OXPaHEe MIPUPOIHBIX IKOCUCTEM, COXPAHEHUIO U
YKPEIJICHUIO 37I0POBBS YEJIOBEKA; YMEHHE BBIOUPATH 1EJICBbIC YCTAHOBKH B CBOMX JICHCTBUSIX U
MOCTYIKaX 1O OTHOIICHHUIO K )KHBOU MPUPOJIEC, CBOEMY 37I0POBBIO U 37J0POBBIO OKPYKAIOIIHX.
MeTanpeamMeTHblie pe3yJabTaThl

YHuBepcanbHbIC M03HABATEIIbHBIE IEUCTBUS ba3oBbIE JTIOTUYECKUE JEHCTBUS:
* BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA OMOJIOTHYECKUX OOBEKTOB (SIBJICHUN);
* YCTAHABIIMBATh CYIICCTBEHHBIN MPU3HAK KIACCH(PUKAIIMHI OMOJIOTHIECKUX O0OBEKTOB,
OCHOBaHMS JJI1 0000IIEHUS U CPAaBHEHUSI, KPUTEPHUH TPOBOJMMOTO aHAIIN3a,;
* ¢ Y4ETOM TIPEAIIOKEHHON OMOTOTHYECKOM 3a7]a4H BBISBIISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUUS
B paccMaTpuBaeMbIX akTax U HAOMIOJEHUSX; IpeAIaraTh KpUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;
* BBISIBIIAITH AepUIUTHI MHDOPMALIMK, JAHHBIX, HEOOXOAUMBIX ISl pEIICHUs TOCTaBICHHON
3a/la4u;
* BBISIBIISITh IPUYMHHO-CJICJICTBEHHBIE CBSI3U NP U3YUCHUH OMOJIOTUYECKUX SBICHUN U
MPOLIECCOB; JI€NIaTh BHIBOBI C UCMOJIB30BAHUEM JEAYKTHUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUH,
YMO3aKJIIOUEHUH 10 aHATOTHH, (POPMYIUPOBATH TUIOTE3HI O B3aUMOCBS3SIX;
* CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHus yueOHoi Onomornueckoi 3aqaun (CpaBHUBATh
HECKOJIBKO BAPUAHTOB PEIICHUS, BRIOUPATh HaNOO0JIee OIXOISAIIHA ¢ y4ETOM CaMOCTOSTEIIEHO
BBIJICJICHHBIX KPUTEPHEB).
Ba3oBble uccienoBareibcKkue A1eiCTBHA:
* KCMOJB30BaTh BOMPOCHI KaK UCCIEA0BATENbCKIUI HHCTPYMEHT MO3HAHNUS;
* hopmynHpoOBaTH BOMPOCHI, (PUKCUPYIOIINE Pa3pbiB MEXKIY peaTbHbIM U JKeJIaTebHBIM
COCTOSIHHEM CHUTYaIlud, 00bEKTa, 1 CAMOCTOSITEIHHO YCTaHABIMBATh HCKOMOE U JaHHOE,

(hopMHUpPOBATH TUTIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CY)KICHHUU U CYXKICHUHN IPYTUX,
apryMEHTHUPOBATh CBOIO MTO3UIIUI0, MHCHHE;
* MPOBOAUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IIJIaHy OMBIT, HECJIOKHBINA OMOIOTUYECKHI
JKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAaHHE 110 YCTAHOBIEHUIO OCOOEHHOCTEN OMOIOTUYECKOTO
00BbEKTa U3yUEHUSs], MPUINHHO-CIICICTBEHHBIX CBSI3€H M 3aBUCUMOCTEH OMOIOTMYECKUX
00BEKTOB MEXTy COOOI;
* OLICHUBATh MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAITHH, TIOTYYEHHOHN B X0J1€
OHMOJIOTMYECKOT0 UCCIIeIOBaHUS (PKCIIEPUMEHTA);
* CaMOCTOSITENBHO (OPMYITUPOBATH 0000IIEHNUS ¥ BBIBOABI IO Pe3yIbTaTaM MPOBEAEHHOTO
HaOII0IeHUs, OTBITA, UCCIIEOBAHNUS, BIaIeTh HHCTPYMEHTAMH OLIEHKH IOCTOBEPHOCTHU
MOJTyYEHHBIX BBIBOJOB U 0000IIECHUII;
* IPOrHO3UPOBATh BO3MOYKHOE JaTbHEHIIIee pa3BUTHE OHMOTIOTHIECKITX TIPOTIECCOR 1 MX -
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UX Pa3BUTHHU B HOBBIX YCJIIOBUSAX U KOHTEKCTaX.
Pa6ora ¢ nundopmanmeii:
* IPUMEHSATh Pa3IMYHbIE METO/Ibl, THCTPYMEHTBI U 3aIPOCHI IIPH ITOUCKE U 0TOOpE
O1oI0rM4YecKoi HHPOPMAIIMH UITU TaHHBIX U3 UCTOYHUKOB C YUETOM MPEATIOKEHHON yueOHOM
OMOJIOTNYECKOi 3a/1aun;
* BEIOMPATh, AaHATU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH OMOJIOTMUECKYIO
HMH(OPMALINIO PA3IMYHBIX BUI0B U (HOPM MpeACTaBICHUS;
* HAXOAUTh CXOJHBIE APTYMEHTHI (MOATBEPKIAIOIINE UM OMPOBEPTaIOLINE OJIHY U TY K€ HJIEIO,
BEPCHUIO) B pa3IMYHbIX HH(POPMALIMOHHBIX HICTOUHUKAX;
* CAMOCTOSITEJILHO BHIOMPATH ONTUMAIILHYIO (OPMY IpEACTaBICHUS HHPOPMAITUH U
WUTIOCTPUPOBATH pellaeMble 3a/1a4ui HECTIOXKHBIMU CXeMaMu, TUarpaMMaMu, HHOU TpapuKkon 1
UX KOMOUHAIUSIMU;
* OLICHUBATh HAJEKHOCTh OMOJIOTMUECKON HH(POPMAIIUH 110 KPUTEPHUSIM, MIPEI0KEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO;
* 3¢(eKTUBHO 3aIIOMUHATH U CHCTEMATU3UPOBATH HHPOPMAIIHUIO;
* OBJIQJIETh CUCTEMOI YHUBEpCAJIbHBIX T03HABATENIbHBIX AEHCTBUI 0OecreurBaeT
c(OPMHPOBAHHOCTh KOTHUTUBHBIX HABBIKOB 00OYUYaIOIINXCSI.
YHuBepcajibHble KOMMYHMKATUBHbIE 1eCTBUSA

OO0uenne:
* BOCIIPUHUMATD U (GOPMYIUPOBATH CYXKICHHUSI, BHIPaXKaTh 3MOLMH B MPOLIECCE BHIMOTHEHUS
MPaKTUYECKHUX U JJAOOPaTOPHBIX pabOT; BhIpaXKaTh ce0sl (CBOIO TOUKY 3PEHHUS) B YCTHBIX U
MIICBMEHHBIX TEKCTaXx;
* pacro3HaBaTh HeBepOaIbHbIE CPE/ICTBA OOLIEHHS, TOHUMATh 3HAaYEHUE COLIMAIbHbBIX 3HAKOB,
3HATh U PACIIO3HABATh MPEANOCHUIKM KOH(QIMKTHBIX CUTYAIlM U CMTr4aTh KOHQJIUKTHI, BECTH
IIEPETOBOPBI;
* IOHUMATh HaAMEPEHUs! IPYTUX, IPOSBIATH YBAXKUTEIHHOE OTHOIIEHUE K COOECeTHUKY U B
KOPPEeKTHOH Gopme (HOopMyIHpPOBATH CBOU BO3PAKEHUS;
* B XOJI€ JIajIora W/WJIK AUCKYCCHUU 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CyKIaeMoii
OMO0JIOrNYECKOil TeMBI U BHICKA3bIBATh UJIE€HU, HAIlCJIEHHBIE HA PelIeHrne ONOIOTMUeCcKON 3ajauu 1
noJiiep KaHue OIaroXenaTeIbHOCTH OOLICHNUS;
* COTIOCTABIIATH CBOM CYXKACHUS C CY)KACHUSMH IPYTUX YIaCTHUKOB JHAJIOra, OOHApYKHBATh
pa3iauyuue U CXOJCTBO MO3ULINNT;
* yOJIMYHO MPEACTABIATH PE3YJIHTATHl BHITOJHEHHOTO OMOJIOTMYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCIIE0BAHMS, IPOEKTA);
* CaMOCTOSITENILHO BBIOMPaTh (pOpMaT BBICTYIUICHHS C yU4ETOM 3a]1ad NIPE3EHTALUH U
0COOCHHOCTEN ayIUTOPUU U B COOTBETCTBUH C HUM COCTABJIATH YCTHBIE U MHUCbMEHHBIE TEKCTHI C
HCIOJIb30BaHUEM WIITIOCTPATUBHBIX MaTEpUasoOB.

CoBMecTHasi 1eITEJILHOCTD (COTPYAHUYECTBO):
* IOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW ¥ MHAUBUIYaIbHOM paboThI pH
peLIeHNH KOHKPETHON OMOJIOrN4ecKOi MpobeMbl, 000CHOBBIBATHE HEOOXOJUMOCTb TPUMEHEHHUSI
TPYIIOBBIX (hOPM B3aMMOJCUCTBHS TIPH PEIICHUH TTOCTABICHHON y4eOHOH 3a/1a4H;
* IPUHUMATD 11€JIb COBMECTHOM JESATENIbHOCTH, KOJJIEKTUBHO CTPOUTH JCHCTBHUS 110 €€
JOCTHIKEHHIO: paclpeieNaTh Poid, 10rOBapUBaThCs, 00CYKIaTh MPOLECC U Pe3yabTaT COB-
MECTHOM paboThl; yMeTh 0000111aTh MHEHUS! HECKOJIBKHX JIFOJICH, POSIBIIATH TOTOBHOCTh
PYKOBOIUTb, BBIIOJIHAT IOPYYEHHUS], TOAUNHATHCS;
* [UTAHUPOBATh OPraHU3ALUI0 COBMECTHOI paboThl, ONpeiesITh CBOIO POJlb (C yuETOM

HpG[[HO‘-ITeHI/Iﬁ U BO3MOXKHOCTEH BCEX Y4aCTHUKOB B3aHM0I[€ﬁPTDTIG\ pacipeaciiaTs 3a-Jauu P

~ Nepeaanyepe3 Anagek 10.11.2023 14:18 GMF+03:00 // \\
MEX/y WICHAMH KOMaH/IBI, y4aCTBOBATh B IPYIIIOBBIX (Op! 0534356316t Arh-gd6 edfbo8b0T76 | |::|1 \

CrpaHnua 8 n3 57 \\ /"‘



MHEHMSIMHU, «MO3TOBbIE IUTYPMbI» U UHBIE);
* BBIMOJIHATB CBOIO YaCTh pabOThI, JOCTUTaTh KAUECTBEHHOT'O PE3yJIbTaTa 10 CBOEMY
HaIIPABJICHUIO U KOOPAUHHUPOBATH CBOU JEUCTBUSA C IPYTMMH YWICHAMHA KOMaHJIbI;
* OIIEHMBATh Ka4e€CTBO CBOET0O BKJIaJ[a B OOIIMN IPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIILHO
c(OpMyYIHPOBaHHBIM YYaCTHUKAMH B3aHMMOAEHUCTBHSI; CPABHUBATh PE3YJIbTaThl C UCXOIHOM
3ajaueil ¥ BKJIa/l KaX/10r0 WieHa KOMaH bl B IOCTH)KEHUE PE3Y/IbTaTOB, Pa3JeNiTh chepy
OTBETCTBEHHOCTH U IPOSBJIATH TOTOBHOCTH K MPEAOCTABICHHUIO OTYETA IIEPE] TPYIIION;
* OBJIAZIETh CCTEMON YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JIEHCTBUI, KOTOpas 0OecreunBaeT
Cc(OPMHUPOBAHHOCTh COLIMATIBHBIX HABBIKOB ¥ SMOLIMOHAIBHOTO MHTEIIJIEKTAa O0yYaroIUXCs.
YHuBepcaabHbIe PeryJsATHBHbIE 1efiCTBUA
Camoopranuzanus:
* BBISIBJIATH MPOOJIEMBI JUIsl PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, UCTIOIb3YS
OuoJIOrNnYecKre 3HAHUS;
* OPUEHTUPOBATHCA B PA3IMYHBIX MOJAX0AAX MPUHATUS PEICHUHN (MHAUBUIYAIbHOE, IPUHSITHE
pellIeHus B IpyMIie, IPUHATHE PELIEHUI TPYIIOif);
* CaMOCTOSITEJIBHO COCTABJIATh AJIFOPUTM pELICHUs 3aJa4ui (WIN €ro 4acTh), BBIOMPATh CII0c00
pelnieHrs yueOHOH OMOJIOTMYeCKOH 3aauu ¢ YIETOM UMEIOIINXCSl PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh NIPEAJIaracMble BAPUAHTBI PEILICHUM;
* COCTaBJIATH IUIaH JEHCTBUI (IJ1aH peain3allid HAMEUEeHHOT0 aJlrOpUTMa pelieHus),
KOPPEKTUPOBATh MPEATIOKEHHBINA AITOPUTM C YUETOM MOTYUEHUS HOBBIX OMOJIOIMUECKUX
3HaHUN 00 U3ydyaeMoM OHOJIOTUYECKOM OOBEKTE;
* lenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.
CaMOKOHTPOJIb (peduiekcus):
* BJIaJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBALIMH U peIIeKCUN;
* 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUX U IpeJUIaraTh IUIaH €€ N3MCHECHNUS;
* YUUTBHIBATh KOHTEKCT U IPEABUIETh TPYJHOCTH, KOTOPBIE MOT'YT BO3HUKHYTb IIPU PELICHUH
y4eOHOM OMOJIOrnYecKoi 3a/1a41, a1aTHPOBATh PELICHNE K MEHSIOLUIUMCS 00CTOSATEILCTBAM;
* OOBSICHATH IPUYMHBI JOCTHXKEHUS (HEOCTUKEHHUS) pe3yIbTaTOB JIeATeIbHOCTH, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY ONBITY, YMETh HaXOAUTh MO3UTUBHOE B MPOU3OIIEAIICH CUTYaINH;
* BHOCUTb KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX 00CTOSITENIbCTB, N3MEHUBIINXCS
CUTYyallui, YCTAHOBJIIEHHBIX OIINOOK, BOSHUKIIUX TPYIHOCTEH;
* OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LIEIU U YCIOBUSM.
OMOIMOHAIBHBIA UHTEIIEKT:
* pa3nu4aTh, Ha3bIBATh U YIPABIATH COOCTBEHHBIMH SMOLUSAMHU U SMOLUSAMH JPYTUX;
* BBISIBJISITH M AHAJIM3UPOBATh IPUYUHBI IMOLIU;
* CTaBUTh ce0s Ha MECTO APYroro ueiaoBeKa, MOHUMaTh MOTHBBI U HAMEPEHUS APYroro;
* pEryJIMpoBaTh CrOCcO0 BhIPAKEHUS IMOLIUH.
IIpunsTHe ced6s1 M APyrux:
* OCO3HAaHHO OTHOCHUTBHCS K IPYTOMY YE€JIOBEKY, €T0 MHEHHMIO;
* [IPU3HABATH CBOE MPaABO Ha OMIMOKY U TaKOe K€ MpaBo JAPYyroro;
* OTKPBITOCTH ce0e U IpyruM; 6 0co3HaBaTh HEBO3MOXKHOCTb KOHTPOJIMPOBATH BCE BOKPYT;
* OBJIaJIETh CUCTEMOI YHUBEPCAJIbHBIX YUEOHBIX PETyJIATUBHBIX JEHCTBUI, KOTOpas
obecrieunBaeT GOPMHUPOBAHUE CMBICTIOBBIX YCTAHOBOK JINYHOCTH (BHYTPEHHSISI TO3ULIHS
JMYHOCTH ), ¥ )KU3HEHHBIX HaBBIKOB JINYHOCTHU (YIpPaBJICHUs COOOH, CAaMOJUCIUILUIMHBL, YCTON-
YMBOT'O MIOBE/ICHUS).
JIn4yHOCTHBIE pe3yJIbTaThI
IIaTpuoTnyeckoe BoCIMTAHHUE:

Mepeaax vepes Anaznok 10.11.2023 14:18 GMT+03:00 / \\

* IOHUMAaHKE [IEHHOCTH OMOJIOTUYECKON HAYKH, €€ POJIU B [ 955435630 Ad B Cliedse e d I::L \‘

/f‘

CrpaHnua 9 n3 57 \\



OTHOIIICHHE K OMOJIOTHH KaK BayKHOW COCTaBJISAIONICH KYIbTYPBhI, TOPIOCTH 32 BKJIaJ POCCUNUCKUX
Y COBETCKHX YYEHBIX B pa3BUTHE MUPOBON OMOIOrMYECKO HAYKH.

I'paxknaHckoe BocIUTaHHe:

* TOTOBHOCTb K pa3HOOOPa3HON COBMECTHOM /1€ATEIbHOCTH MPHU BBIMOJTHEHUH OMOIOTHYECKUX
OMBITOB, HKCIIEPUMEHTOB, UCCIIEIOBAHUN U TPOEKTOB, CTPEMJICHUE K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOILIIH.

JlyX0OBHO-HPaBCTBEHHOE BOCIIMTAHHE:

* TOTOBHOCTb OIICHUBATh CBOE MOBEJCHUE U MTOCTYIKHU, a TAK)KE MOBEICHNE U MOCTYIKH IPYTHX
JOJIEH ¢ MO3UIIUU HPABCTBEHHBIX HOPM M HOPM SKOJIOTMYECKOTO MpaBa ¢ Y4ETOM OCO3HAHUS
MOCIEACTBUI OCTYIIKOB.

JcTeTHYeCKoe BOCIIUTAHUe:

* IOHUMAaHKHE SMOLMOHAIBHOTO BO3JAEHCTBUS MPUPOBI U €€ IeHHOCTH. LleHHOoCTH HayYHOTO
MO3HAHUS:

* OpUEHTAlUs B JACSTEIbHOCTH HA COBPEMEHHYIO CUCTEMY OMOJIOTMUYECKUX HAYyUHBIX
MPEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IIPUPO/IBI, B3AUMOCBSI3SIX YETIOBEKA C
MPUPOAHOMN U COLIMATILHOM CPEAON;

* pa3BUTHE HAYYHOH JTH0003HATEIFHOCTH, MHTEpECca K OMOJIOTUYECKON HayKe U
HCCIIEIOBATENbCKOM 1eATebHOCTH;

* OBJIa/IEHUE OCHOBHBIMU HaBbIKAMU MCCIIEA0BATEIBCKOMN €S TEIbHOCTH.

dopMupoBaHue KYJIbTYPbl 310POBbSI:

* OCO3HAHME LIEHHOCTHU HU3HU; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBbIO U YCTAaHOBKA Ha
3JI0pOBBI 00pa3 ®KU3HU (3A0POBOE MUTAHUE, COOJIIOIEHNE TUTUEHUYECKUX Mpa-Bul,
cOanmaHCHUpPOBAaHHBIN PEKUM 3aHATUHN U OTABIXA, PEryaspHas Gusndeckas akTHBHOCTB);

* OCO3HaHHeE MOCIIEJCTBUI U HEMPUITHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUE aTKOT OIS,
HapKOTHUKOB, KypeHHE) 1 UHBIX (hopM Bpeaa /Ui GU3NIeCKOro U MCUXUYECKOTO 3/I0POBBS;

* coOmoieHe MpaBuil 0€30MMaCHOCTH, B TOM YHCIIe HABBIKKA O€30IaCHOTO MOBEICHUS B
MIPUPOAHOM CpeliE;

* YMEHUE OCO3HABATH SMOLMOHAIBHOE COCTOSIHUE CBOE U IPYTUX JIIOJIEH, YMETh YIIPABIAThH
COOCTBEHHBIM AMOILIMOHAIBHBIM COCTOSIHUEM;

* c¢(hOpMUPOBAHHOCTD HaBBIKA pe(IeKCHH, TIPU3HAHUE CBOETO MpaBa Ha OIIHUOKY M TAaKOTO XKe
IIpaBa JIpyroro 4ejoBeKa.

Tpynosoe BocniuTanue:

* AKTUBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 3a/7a4 (B paMKaxX CEMbHU, IIKOJbI, TOPOJIa,
Kpast) OMOJIOTHYECKOM U AKOJIOTMUECKOI HAMPABICHHOCTH, HHTEPEC K MPAKTHIECKOMY
W3Y4YEHUIO MPOQECCHii, CBI3aHHBIX C OMOIOTHEH.

JKO0JIOTHYECKOe BOCIIUTAHHUE:

* OpMEHTalMs Ha IPUMEHEHHE OMOJIOTHYECKUX 3HaHUM JIJIs peleHus 3a7a4 B o01acTu
OKpY>KaroIllel Cpe/ibl, INITAHUPOBAHUSI TIOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX MOCJEICTBUMN 115
OKpY>Karollen Cpesl;

* MIOBBIIICHUE YPOBHS SKOJIOTHUECKON KYIbTYphl, OCO3HAHHE TTI00ATBFHOTO XapaKTepa 3Ko-
JIOTUYECKHUX MPOOJIeM U MyTell X pelIeHHs; aKTUBHOE HENPUATHE ACUCTBUM, MPUHOCAIINX Bpel
OKpY>Karolleu cpene;

* TOTOBHOCTb K YYaCTHUIO B PAKTUYECKOU IEATEIbHOCTH KOJIOIMYECKOM HAPABIEHHOCTH.
Anantanus 00y4ammerocsi K i3MeHs IIHUMCS YCJIOBHAM COUMATbHOM M NPUPOA-HOM
cpenbl:

* OCBOCHHE 00YYaIOIIMMUCS COLIUATIBLHOTO OMbITA, HOPM U MTPABHII OOIIECTBEHHOT'O TOBE/ICHHUS B
TpyMax ¥ cCOOOMIECTBaX MPH BBHITIOJTHEHUH OMOIOTHIECKIX 337121, TTNOCKTOR 1
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* OCO3HaHHE HeOOX0IMMOCTH B (HOPMUPOBAHUH HOBBIX OMOJIOIMYECKUX 3HAHUM, yMEHHE
(hopMynupoBaTh UEH, MOHITHS, TUIIOTE3bI O OMOJIOTMYECKUX 00BEKTaX U SIBJICHUSIX, OCO3HAHUE
nedunuTa COOCTBEHHBIX OMOJIOTHYECKUX 3HAHUH, TNIAHUPOBAHNE CBOETO Pa3BUTHS;

* YMEHHE ONIEpUPOBATh OCHOBHBIMU MOHSATUSMHU, TEPMUHAMHU U MIPEJICTABICHUSIMH B 00JIaCTH
KOHLENIUN YCTONYMBOIO Pa3BUTHS;

* YMEHUE aHAIU3UPOBATh U BBISBIISTH B3aUMOCBSI3H IIPUPO/IbI, OOIIECTBA U S3KOHOMHUKH;
OLICHUBAHUE CBOMX JACUCTBUI C YUETOM BIHSIHHS HAa OKPYKAIOIIYIO CPENy, TOCTUKEHHUS LIeNei 1
MIPEOI0JICHHS BBI30BOB U BO3MOKHBIX TJI00aTbHBIX MOCIEACTBHIA;

* OCO3HaHHE CTPECCOBOM CUTYAllUHU, OLIEHHBAHNE MPOUCXOASIINX U3MEHEHHUI U UX MTOCIIEACTBHI;
OLICHUBAaHUE CUTYALIUHU CTPECCa, KOPPEKTUPOBAHUE IPUHUMACMBIX PEILICHUN U IEHCTBUN;

* YBaXXUTEJIbHOE OTHOLIEHHE K TOUKE 3PEHUs APYroro 4ejIoBeKa, €ro MHEHUIO, MUPOBO33PEHHUIO.

®opMbl KOHTPOJIA

KonTposnb pe3ynpTaToB 00y4eHHsI B COOTBETCTBUU C IaHHOW 00pa3oBaTesIbHOMN
MIPOrpaMMoOil MPOBOIUTCS B OPME MUCHMEHHBIX U SKCIEPUMEHTAIBHBIX PadoT, IpeanoiaracTcs
MIPOBEACHUE MPOMEKYTOYHON ¥ UTOIOBOW aTTECTAlUU.

IIpomexyTouyHas aTrecTanus

JU1d OCylIeCTBIEHUS IPOMEKYTOYHON aTTECTALIMU UCIIOIB3YIOTCSI KOHTPOJIBHO-OLIEHOYHBIE
MaTepuaibl, 0T00p coAepKaHUs KOTOPBIX OPUEHTUPOBAH Ha MPOBEPKY YCBOEHHUS CUCTEMBI
3HAHUU U YMEHUN — MHBapUAHTHOTO sJIpa COAEP KaHUs JEHCTBYIOMX 00pa30BaTEeIbHOM Mpo-
TrpaMMBbI 10 OMOJIOTHH JUTst 001Ie00pa30BaTENBHBIX OpraHu3aIyi. 3aJaHusl TPOMEKYTOUHON
aTTeCTalllU BKJIIOYAIOT MaTepUal OCHOBHBIX pa3/ieioB Kypca OMOJIOTHH.

MAKET OHEHOYHBIX MATEPUAJIOB U KPUTEPUU OLIEHUBAHUS 11O ITPEIMETY
«BHOJIOTI USI»

KoHTpoJibHBIC H3MEPHTEIbHBIE MATEPHAJIBI

ITpu opranu3zanyy TEKyIEro KOHTPOJIs YCIEBAEMOCTH O0yYarOIUXCs CIEAYeT YUUThIBATh
tpeboBanuss PI'OC OO0 u GI'OC COOO k cucteme OLEHKU JOCTHKEHUS TUIAHUPYEMBIX
pesyabTtatoB OOII, koTopas 10/bKHA peAycMaTpUBaTh UCIOIb30BaHUE Pa3HOOOPa3HbIX
METOZ0B U (pOPM, B3aUMHO JONOIHSIOMUX APYT Ipyra (CTaHAapTU3UPOBAHHBIE TUCbMEHHBIE U
yCTHBIE pabOTHI, MPOEKTHI, MPAKTUYECKHE U TaOopaTOpHbIe paboThI, TBOpUECKHE pabOTHI,
caMOaHaJIM3 U CaMOOLIEHKa, HAa0JII0/IEHUE, UCIIBITAHUS U MHOE).

Br160p yka3aHHBIX HIKE TUIIOB U IPUMEPOB KOHTPOJIBHBIX U3MEPHUTEIBHBIX MaTepPHAJIOB
00YCIJIOBJIEH NeIarornyeckoi 1 METOJMUECKON 1eIecO00pa3sHOCThIO, C YIETOM MPEIMETHBIX
ocobenHocTel kypca «buonorus 5—11 kmacey.

Tectol 1 3ananus pa3padoransl B coorBeTcTBUU ¢ popmaTom EI'D u I'MA, yto mo3Bossier
Jla)Ke B paMKaxX YCBOEHHUS MPaKTUUYECKON YacTU IPOrpaMMbl OTpadaTbiBaTh 001Iey4eOHbIE U
MIpeIMETHBIEC 3HAHUS U YMEHUS.

IlepedeHb OLIEHOYHBIX MIPOLETYP IOJKEH ObITh ONTUMAJIBHBIM U I0CTaTOYHBIM IS OIpe-
JIeJICHUsI YPOBHS JOCTHKEHHS 00YJaIOIIMMUCS MPEAMETHBIX U METAIIPEIMETHBIX Pe3yJIbTaToB.
@dukcanus pe3yabTaToB TEKYIIEr0 KOHTPOJISI yCIIEBaEMOCTH 00YYaIOLINXCs OCYIIECTBISIETCS B
COOTBETCTBHUH C MPUHITON B 00pa30BaTEIIbHON OpraHU3aIi CUCTEMOM OIlEHUBAHMS.

IIpenjioxeHHble THIILI H IPUMEPBI 3aJaHHUI:
* OPUEHTUPYIOT YUUTEIIA B IHANA30HE KOHTPOJIBHBIX U3MEPUTEIbHBIX MaTEPUAIIOB 110 KYpCY,
MIOMOTAIOT Pa3HOOOPA3UTh 3a/laHUsI TPEHUPOBOYHOI'O, KOHTPOJIBHOTO U IOTOJHUTEILHOTO
MOJZYJIEH, KaK NHTEPAKTUBHOTO BUJIEO-YPOKA, TAK U TPAAUIIMOHHOTO YPOKA B PAMKaX KJIACCHO-
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* YUUTHIBAIOT BO3MOKHOCTH YCBOCHHUS MaTepuaia, ¢ TOUKU 3peHus ero nuddepeHnanuu s
Pa3IMYHbIX KaTeropuii 00y4aroImuxcs, pa3HOTO YPOBHSI U3y4YEeHHUsI IPEAMETa, BO3PACTHBIX
0COOEHHOCTEH MJIAAIINX IIKOJIBHUKOB, a TAK)KE MOTHBAIIMOHHOTO U MCUX0AMOLIMOHAIBHOTO
KOMITOHEHTOB YPOKOB;

* MO3BOJISIIOT OTPa0ATHIBATh HABBIKH, 3aKPEIUIATH MOMyUYEeHHBIC 3HAHUS U KOHTPOIUPOBAThH
pe3ynbTaThl 00Y4eHHUS, KaK B X0/ie KaXKAO0T0 ypOKa, TaK U B paMKaX UTOTOBOTO YpOKa IO
Matepuany pasaena. Cnenuduueckoit GopMoit KOHTpOIs ABIsETCs paboTa ¢ mpudopamu,
nabopaTopHBIM 000pyI0oBaHNEM, MoaeTsIMU. OCHOBHAS 1ENIb STUX MTPOBEPOUYHBIX pabOT:

oTpeieIEHUEYPOBHS Pa3BUTHS YMEHHI HIKOJILHUKOB PaboTaTh ¢ 000pyI0BAaHUEM U ITPOBOIUTH

OKCIICPUMCHTAJIbHBIC UCCIICAOBAHUA, IITIAHUPOBATH H36J'HO,Z[GHI/I€ HJIn OIIBIT, BECTHU
CaMOCTOATCJIIBHO MPAKTUYCCKYIO pa60Ty. 33.IL3.HI/I€ MOXKET CUUTATHCA BBIIIOJITHCHHBIM, €CJIN

3&HHC8.HHBIIZ/BLI6P&HHBII>1 OTBCT COBIIAACT C BEPHBIM OTBCTOM. BaﬂaHI/IS{ MOTYT OLICHUBATLCS KaK

1 6amnom, Tak ¥ OOJIBIIMM KOJTMYECTBOM B 3aBUCUMOCTHU OT YPOBHS CJIOKHOCTH 3a/laHUs, OT
KOJIMYECTBA BBEICHHBIX/BBIOPAHHBIX OTBETOB, OT THIIA 33 JaHHS.

Hopwmpbl o11eHOK 3a BCe BHIIBI TPOBEPOUHBIX paboT

«5» — ypOBEHB BBINIOJIHEHHSI TPEOOBAHUI 3HAYNTEIHHO BBIIIE yIOBIECTBOPUTEIHHOTO:

* OTCYTCTBHUE OMIMOOK, KaK MO TEKYLIEMY, TaK U 110 MPEeAbIIyIeMy y4eOHOMY MaTepuay;

* He OoJiee OHOTO HENOYETA.

«4» — ypoBEHb BBITIOJTHEHUS TPEOOBAHHIA BHIIIE YIOBJICTBOPUTEIHHOTO:

* Hamnuue 2—3 omuooK win 4—6 HeTOYETOB M0 TEKYIIEMY YYeOHOMY MaTepHay;

* He OoJee 2 omMOO0K WK 4 HETOUETOB 10 NPOHACHHOMY MaTepuay;

* HCIIOJIb30BAHNE HEPALIMOHAIIBHBIX TPUEMOB PELICHHs Y4eOHOM 3a1aun.

«3» — JI0CTAaTOYHBII MUHUMAIbHBIN YPOBEHDb BHITIOTHEHUS TPEOOBAHUMN, PEIbSIBISIEMbIX K
KOHKpEeTHOH padore:

* He Oosiee 4—6 ommOoK i 10 HeTOYETOB MO TEKyIIEMY YICOHOMY MaTepHaIy;

* He Oonee 3—5 ommOOK MM He O6osiee 8 HeIOUETOB MO MPOiIEHHOMY y4eOHOMY MaTepuay.
«2» — ypOBEHb BBITIOJIHEHUS TPEOOBAHMI HIKE YAOBIETBOPUTEIILHOTO:

* Hanuuue 6osee 6 omnOoK miu 10 HeOUETOB MO TEKYLIEMY MaTepUaly;

* Oonee 5 ommOOK uiu GoJiee 8 HEAOYETOB IO MPOUIEHHOMY MaTepHaly.

Mepepatr vepes [Anazsok 10.11.2023 14:18 GMT+03:00 / \

9a3435e3-d6fd-4dfa-8d6d-cdcf628b0176 {/
Crpanuua 12 n3 57 \

)

"/



Mepepatr vepes [Anazsok 10.11.2023 14:18 GMT+03:00
9a3435e3-d6fd-4dfa-8d6d-cdcf628b0176
Crpanvua 13 n3 57



Beenenue — 1 u.
P. 1. buonoruss — Hayka o >KMBOM MUpE — 7 4
P.2. Ctpoenue opranusma — 9 u.

P.3. MHOroo6pa3sue KUBbIX OPraHu3MoOB — 15 4.
P.4. [ToBTopenue u 0606meHue — 2 .

TemaTHUecKkoe IMJIAHNPOBAHUE B 5 Kiacce

Ne | Tema Conepxanue eneBas yctanoBka | Konmwa | OcHOBHBIE BUBI IeATENbHOCTH | Micmonb3oBaHue

n/ ypoka €CTBO | OOydJaroIuXxcs Ha ypoke/BHEY- 000pyI0BaHUs

1} 4acoB | pOYHOM 3aHSITUU

buonoruss — Hayka o xxuBom mupe (7 )

1 Meroas! n3yuyenust | Mcnons3oBanue yBe- OOBSCHATD 1 Ymenue paboTats ¢ MHUKpPOCKOII CBETOBOMH,
HIPUPOIBIL. JUYUTENBHBIX IPUOOPOB IPU | HA3HAYCHUE nabopaTopHbIM 000pyI0BaHUEM, | M(POBOI
JlaGopatopHas pa- | U3y4eHUH OOBEKTOB KUBOW | YBEIHMUUTEIbHBIX YBEIUYUTEIbHBIMU TPUOOpaAMH.
6ora 1 NPUPOJIbL. YBEIUUUTEIbHBIE | TPHUOOPOB. N3yuaTp ycTpONCTBO MU-

«H3yuenue npuOOPBL: JIYNbI py4yHasd, Pa3znnyats pyunyro KPOCKOIa U COOJII0JaTh paBuiia
yCTpoiicTBa LITaTUB-Has, MUKpOCcKoI. P. | u mratuBHyo paboThl C MUKPOCKOIIOM.
yBenmmuuTenbHbIX | ['yk, A. Ban JleBenryk. Yactu | mymbl, 3HaTh CpaBHUBaTh YBEIMYEHUE JIYIIBI U
npuOOpoOB» MHUKPOCKOIIA. BEJIMYMHY IOy~ MuKpockorna. [TomyuaTs HaBBIKH
Mukponpenapar. [IpaBuna 4aeMoro ¢ X MOMO- paboThl ¢ MUKPO-CKOIIOM IIpU
pa-00ThI ¢ MUKPOCKOIIOM. IIbI0 YBEJTUYECHHUS. M3Y4YEHHUH TOTOBBIX
Mukponpenaparos. CobaronaTh
npaBuiIa paboThl B KaOMHETE,
oOpaitieHus ¢ 1abopaTopHbIM
o0opynoBaHuEM
Ctpoenue opraauzma (9 4)
2 | CrpoeHHe KIETKH. Crpoenue knetku. TkaHu. | BeiABasATh yactu 1 YMeHue paboTats ¢ MHuKpockon cBeTOBOi,

JlabopaTopHas pa-
6ota 2.

«3HAKOMCTBO C
KJICTKAMH PaCTCHUI

Kinerounoe crpoenue
KHUBBIX OPraHU3MOB.
Kuerka. Yactu kneTku u
UX Ha3HauCHHE.

KJICTKHU Ha
pHCYHKax
yueOHHUKa, XapaKTe-
pH30BaTh UX 3HaYe-

1a00paTOPHBIM 000PYIOBaHUEM,
YBEITMYHUTEIbHBIMU IPUOOPAMH.
HabmroaTe 4acTu 1 Op-raHOU/ bl
KJIETKU Ha TOTOBBIX MHKPO-

uudposoit
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Hue. CpaBHUBaTh
KUBOTHYIO U
PacCTUTETHHYIO
KJIETKH, HAXO/IUTh
YepThl UX CXOJICTBA
U pa3Inyusl.
Paznuuate TkaHu
JKU-BOTHBIX U
pacTeHuil Ha
PUCYHKAxX y4eOHU-
Ka,
XapaKTepu30BaTh
WX CTPOCHHUE,
OOBSIC-HATh UX

npenaparax moJ MajbIM U
OO0JIBIIMM yBETUUEHUEM
MHUKPOCKOIIA ¥ OIMCHIBATh UX.
PaznuuaTh oTIeNbHBIC KIETKH,
BXOJISIILIME B COCTAB TKAHM.
O60061aTh U PUKCHPOBATH
pe3ynbTaThl HAOIIOICHUH,
nenaTh BbIBOIbL. CoOII01aTh
npaBuiia paboThl B KaOMHETE
Ouosoruu, oOpaIeHus ¢
1a00paTOPHBIM 000PYIOBaHUEM

GyHKIHH.
XUMHYECKUI COCTaB XUMHYECKUI COCTaB Paznnuats Hab6nronaTe 1eMoHcTpaIuio
KJIETKU. KJIETKU. XUMUYECKUE HEOpraHu-4ecKue u ONBITOB YUUTEIIEM,
BEIIECTBA KIETKH. OpraHUYecKue aHATM3UPOBATh UX P €-3yJIbTATHI,

Heopranuue-ckue
BEIIECTBA KIJIICTKU, UX
3Ha4YeHHUe 71 KIIETKU U
opranusma. Oprannye-
CKHE BEIECTBA KIETKH,
HUX 3HAYCHUC OJId KU3HU
OpraHu3Ma M KJIeTKH

BEIIECTBA KIIET-KH,
MUHEPATBHBIC CO-
JIA, OOBICHATEL UX
3HAYEHUE sl Opra-
HH3Ma.

JIeNIaTh BBIBOJIbI. AHAJIM3UPOBATh
NPECTAaBICHHYIO Ha pUCYHKaAX
yueOHUKa HHPOPMAIUIO O
pe3yibTaTax ombiTa, padboTas B
nape YMeHue paborath ¢
J1a0opaTopHBIM 000pyIOBaHUEM
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MHoroo06pa3ue >KMBBIX OpraHu3MoB (15 )

CrtpoeHnue u
KHU3HEICATESILHOCTh
OakTepuil. 3HaUeHUE
OakTepuil B IpUPOIE
Y )KH3HU YeI0BeKa

bakrepun: ctpoenue u
KHU3HEeATeNbHOCTh. bakT
€puu — MPUMUTHUB-

HbI€ OJJHOKJIETOYHBIE Op-
rauu3mel. CTpoeHue 6ak-
Tepuil. PazMHOXeHue.
OakTepuii neneHrueM
KJIETKM HaJBoe. bakre-
pHHM KaK camast JpeBHSSA
rpyIa OpraHu3MOB.
[Iponeccel xu3Henes -
TENbHOCTH OaKTepuil.
[Tonsitne 06 aBTOTpOdax
U rereporpodax, mpoka-
pHOTax U dyKapuorax

XapakTeprus3oBaTh
O0COOCHHOCTH
CTpOC-HUS
OakTepuil.

2

OnuceiBaTh pa3HOOOpa3HbIE
(dhopMbI OaKTepUATBHBIX KIETOK
Ha PUCYHKE
yueOHuKa.Paznuyare noHATHS:
«aBTOTPO(DBI», «TeTePOTPOPHI»,
«IPOKAPHOTHI, «AYKAPHOTHI».
XapakTepu30BaTh MPOLIECCHI
KHU3HE-TIESITeITLHOCTH OaKTEPHH
Kak nmpoka-puoT.CpaBHUBATH U
OLICHUBATh POJIb OaKTe-pHil-
aBTOTPO(OB U OaKTEepUii-reTepo-
Tpo¢oB B mpupoe Y MeHHUE
paboTath ¢ 1a00paTOPHBIM
000pyI0BaHUEM, YBE
JUYUTEIBHBIMU IPUOOpaAMHU.

PaccmarpuBa-uue
OaxkTepHii Ha TOTOBBIX
MUKpoOIIpena-paTax ¢
UC-T10JIb30BaHUEM
MHUKPOCKOIIA.
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[MapcTBO Pactenus.
XBOIIIH, IJIAYHBI,
MAarOPOTHUKH.
T'omocemenHsbIe,
MOKPBITOCEMSHHBIE.
JlaboparopHas
pabora3.
«OcobeHHOCTH
Pa3BUTHS CITIOPOBBIX
pacTeHU»

Pacrenus.lIpencrasnenne
o ¢uo-pe. OTIUYHUTENBHOE
CBOMCTBO pacTEHUH.
Xnopodun. 3HaueHUE
dorocunteza. CpaBHe-HUE
KJIETOK PaCTCHUH U
Oakrtepuii. Jlenenue
LapCTBa PACTEHUM Ha
TPYIIIBL: BOAOPOCIIH,
I[BETKOBBIE (TOKPHITOCE-
MEHHbIE), TOJIOCEMEHHBIE,
MXH, IJIayHbl, XBOIIIH,
nanopoTtHuku. CTpoeHue
pactenuii. Ko-peHnb u
no6er. CrnoeBu-1ie
BoJIopociieid. OCHOB-HbIE
pa3iinyus MOKPHITO-
CEMEHHBIX U
TOJIOCEMEHHBIX pacTe-
HUil. POk IBETKOBBIX
pacTeHuM B XKU3HH Y€JI0-
BEKa

Xapaktepus3oBaTh
TJIaBHBIE TPU3HAKHU
pacTeHui.

Pasnuyarh yacTu IBETKOBOTO
pacTe-HuUs Ha pUCYHKE
yueOHUKa, BBIIBUTATh
MIPEANOTIOKEHHS 00 X
¢byuknusax.CpaBHUBATH
LIBETKOBBIE U I'OJIOCEMEH-HbBIE
pacTeHus, XapaKTepu30BaTh UX
CXOJICTBO U Pa3JINnYUsl.
XapakTepru3oBaTh MXH,
MANOPOTHUKH, XBOIIIH, TIAyHbI
KaK CIIOpPOBbIE pacTe-Husl,
OTIpeAeATh TEPMUH

«cropay». BbIABIATE HA pUCYHKE
yueOHUKa pa3-TuYHs MEKIY
pPacTEeHUSMU pa3HbIX
CUCTEeMAaTUYECKUX TPYII.
ComnocraBisaTh CBONWCTBA
pacTUTENIb-HOU U
OakTepuanbHON KJIETOK, AeNaTh
BBIBOJIbI. XapaKTE€pPU30BaTh
3HaYEHHUE PACTCHHI pa3HBIX
CUCTEMATUYECKUX TPy B
KU3HU YeJoBeKayY MEeHUE
paboTath ¢ 1a00paTOPHBIM
o0opyoBaHNEM, YBE-
JUYUTETBHBIMU IPUOOpaMHU.

OO6napyxe-HHE XJI0PO-
MJIACTOB B KJIETKAX
pac-TeHuil ¢ uc-
MOJIb30BaHU-EM
udpoBo-ro
MHUKpPOCKOIIa. DJIEKTPO
H-HbIE TA0IUIEI U
IJIaKaThl.
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Bonopocnu, ux
MHOT000pasue B
MIpUpPOJIC

OO01as xapakTepucTu-Ka.
CtpoeHue, pa3MHO-KEHHE
BOJIOPOCIIEN.
PazHoobOpasue Boio0-
pocnei. Otaensl: 3ené-
Hele, Kpacusie, bypoie
BOJIOPOCIIA. 3HAYECHHUE
BOJOpOCIIEN B IPUPOJIE.
Hcnonp3oBanue Bogo-
pocIei yenoBekoM

N3yuuth cTpoeHue
Y Pa3MHOXKEHUE
BOJIO-pOCTEn

Boigensite u onuceBaTh
CYIIIECTBEH-HbIE PU3HAKH
BOJIOpOCIIe. XapaKTepHu30BaTh
rJIaBHBIE YEPThI, JIEKAIUE B
OCHOBE CHCTEMaTHUKH BO-
nopociieid. PaciozHaBathb
BOJIOPOCJIM HA PUCYH-KaX,
repOapHbIX
MaTepuanax.CpaBHUBATh
BOJIOPOCIIH C HA3€MHBI-MU
pacTeHUSIMU U HAXOIHUTh 00IIHe
npusHaku. OOBACHATH IPOLIECCH
Pa3MHOKEHUS y OJTHOKIJIETOYHBIX
1 MHOTOKJIETOY-HBIX
BoJlopociiel. Mcnosib30BaTh
UH(OPMALIMOHHBIE PECYPCHI TSI
IIOATOTOBKH COOOIIE-HUA O
3HaYeHUH BOJOPOCIEH B MpH-
poJie ¥ JKU3HU YelloBeKa

Mukpockorn

11 (poBoH,
MUKpOIpena-pathl.
(On-HokIIeTOUHAS
BOZIOPOCIIb —
XJIAMUJIOMO-Ha1a)

Mxu. Obmas xapax-
TEpPUCTHUKA U 3HAUE-
HHE

MoxoBuHBIE, XapaKTep-
HbIE YEPThI CTPOCHHUSL.
Kiaccer: [leuénounuku u
JlucroctebenbHbIC, UX
OTJINYUTEIHHBIC YEPTHI.
Pasmuoxenue (Oecrio-oe
U TI0JIOBOE) U pa3-BUTHUE
MOXOBUIHBIX. MO-
XOBUIHBIC KaK CIIOPO-BbIE
pacTeHus1. 3HaUeHHE MXOB
B [IPU-POJIC U KU3HU

W3yuutsb cTpoeHue
U pa3MHOXEHUE
MXOB

CpaBHuBaTh NpeACTABUTENCH
pa3-JIUYHBIX TPYIN paCTEHUN
oTzena, ae-IaTh

BBIBObI. Ha3kBaTh
CyIIIECTBCHHBIC TPU3HAKU MXOB.
Pacnio3naBate npencraBurenei
MO-XOBHJIHBIX Ha PUCYHKaX,
repOapHBIX MaTepHaiax, KMBbIX
o0bekTax.BriiensaTe mpu3Haku
MPUHAIEKHO-CTH MOXOBHUTHBIX
K BBICIIIUM CIIOPO-BbIM

Mukpockorn
U(pPOBOH,
MUKpOIIpena-paThl.
(Char-uym — kie-
TOYHOE CTPOCHHE)
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YeloBeKa.
JlabopaTtopHas pabora 4.
«M3yueHune BHEIIHETro
CTPOCHUS MOXOBHIHBIX
pacTeHui»

pacTeHusM. XapaKTepu30BaTh
MIPOIIECCHI Pa3-MHOXKCHHSI U
pPa3BUTHSA MOXOBUIHBIX, UX
O0COOEHHOCTH. Y CTaHaBIMBATh
B3aMMOCBSI3b CTPOE-HUSI MXOB U
MX BO3JICHCTBHS Ha CpELY
oburtanus. CpaBHUBATh BHEITHEE
CTPOEHUE 3ENEHOTO MXa
(KyKyIIKHHA JIbHA) U 0e0ro Mxa
(cparnyma), ormMmeqaTp Ux
CXOJICTBO U

paznnuns. PUKCupoBaTh
pe3yJIbTaThl HCCIIEI0-BAHUM.
CoOuronaTh mpaBwiia padoThI B
KaOu-HeTe, OOpaIeHus C
J1a00paTOPHBIM 000PYI0OBAaHUEM

I'pu6e1. O6mas

XapaKTepUCTHKA.

Mmuoroo6pasue
rpudoB.

MHuoroo6pasue u
3HA4YECHHE TPUOOB.
CTpoeHue NS TOYHBIX
rpubos. [1necueBbie
rpuOBI, UX UCIIOIL30BAHKE
B 3/]paBOOXpPAaHECHUHN
(aHTUOMOTHK TICHUITHII-
nuH). OIHOKJIETOYHbIE
rpudb1 — Apoxoku. MUx
UCTIONIb30BaHUE B XJIe-
OoreueHrnn U MMBOBape-
Huu. Cbe100HbIe U 10-
BUThIE rpubkl. [IpaBuna
cbopa u ynotpeOneHus
rpu6oB B numty. [Tapasu-
Tudeckue rpudsl. Ponb
rpubOB B MPUPOJIE U

XapakTepHu30BaTh
CTpOCHHE
HITSITTOYHBIX
rpuooB.

[Toxpa3nenars MIISAMIOYHbIE
rpuObI Ha TUTACTHHYATHIE U
TpyOuarbie.ONUCHIBaTh
CTPOEHHE IJIECHEBBIX IPUOOB 1O
pHUCyHKY yueOHuKa.OOBSICHATH
TEPMUHBI «QHTHOMOTUK» U
«meHHIWLIHH». Pacrio3HaBaTh
CheJJOOHBIE U S0BU-THIE IPUOBI
Ha TaOJIUIIaX U PUCYHKAX
y4eOHHUKa. Y4acTBOBaTh B
COBMECTHOM 00CYXKJe-HUU
npaBu cOOpa ¥ MCTIOIBb30BaHUS
rpu0oB.O0BSICHATH 3HAUCHUE
rprOOB 15 YeoBeKa M ISt
HPUPOIBI

Tl'oToBuTh M-
Kporipemnapar
KYJIbTYpbI
npoxoxen.M3yqyats
TJIECHEBBIE TPUOBI O]
MHUKPOCKO-TIOM TIPH
Ma-JIOM YBEJIU-YEHUH
Ha T'O-TOBBIX
M\MUKpOIIpena-
paTtax.2JNeKTPOH-HbIE
TaOHIIBI U TIJIAKATHI.
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ZKHN3HH 4YCJIOBCKA
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Bsenenue — 1u.

P. 1. Ocobennoctu crpoenus L[BeTkoBbIX pacTeHuid — 13 u.

TemaTnueckoe IIJIIAHUPOBAHHC B 6 kiacce

P.2. — )KusnenesaTenbHOCTh paCTUTENBHOIO Opranu3mMa — 9 u.
P. 3. Knaccudukarus 11BeTKOBBIX paCTCHHI — 7 4.
P.4. Pactenus u okpyxatomas cpena — 4 4.

Ne | Tema Conepxanue [leneBast yctanoBka | Konuu | OcHOBHBIE BUBI AesTeNbHOCTH | Mcnonb3oBaHue

n/ ypoka €CTBO | OOydJaroluxcs Ha ypoKe/BHEY- 000poI0BaHUS

i} 4acoB | POYHOM 3aHSITUU

Oco6EeHHOCTH CTPOEHHsI LIBETKOBBIX PacTeHUH

1 Cewms, ero Cewms Kak opras pas- Crpoenue cemenu: | 1 OOBSICHATH POJIb CEMSIH B Pa6ora «Ctpoenue
CTpOEHUE U MHOXEHHUs KOXKypa, 3apO/Ibl1lI, npupoze. XapakTepu3oBaTb ceMeHu daco-
3HAYECHUE pacTeHuii.3HaueHue CEMSIH B | SHIOCIIEPM, (GYHKIIMM YacTeil ceMeHHU. ma»Ludpoast

IPU-POJIE U KU3HU YEJIOBEKA | CEeMsI0-TIH. OnuceIBaTh CTPOCHUE 3apObIlIa | JabopaTopHs 1O

JlaboparopHas pabota 1
«Ctpoenue ceMeHH (a-
COJIH»

Ctpoenue 3apo-
JIbIIIIA PACTEHUS.
JIBy-Z0JIBHBIE U
OJTHOJOJTb-HBIC
pacTeHus.
[Ipopacranue
CEMSIH.

pacTeHus. Y CTaHaBIMBATh
CXOJICTBO ITPOPOCTKA C
3apozpliieM ceMeHH. OnuchIBaTh
CTaJIUuM MPOPACTAHHS CEMSH.
BBISBISATH OTIIMYUTENBHBIE
MPU3HAKH CEMSH JIBYAOIBHBIX U
OJI-HOJIOJIbHBIX PacTeHUH.
Ucnonp3oBath
MH(OPMaLIMOHHBIE PECYPCHI IS
MOJTOTOBKH COOOIIE-HUS O POITH

9KOJIOTUU (IaTYUK
OCBe-LIIEHHOCTH,
BIIQKHOCTH U
TeMIIepaTy-
PBI).DNEKTPOHHBIE
TaOHIIBI U TIJIAKATHI.
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CEMSH B JKHU3HH YellOBe-
ka.llpoBoauTs HabOIOIEHMS,

(buKcUpO-BaTh UX PE3YIBTATHI BO

BpEMsI BBITIOJI-HEHUS
nabopaTopHOI
pabote1.CobmoaTh npaBuia
paboTHI B KaOu-HETE,
oOpaiteHus ¢ 1a00paTOpHBIM
obopynoBanueM YMeHHE
paboTath ¢ 1a00paTOPHBIM
00opyIOBaHUEM,
YBEIUYHUTEIbHBIMUA IPUOOPAMU

VYceaoBus
MpopacTaHus
CEMIH

3HaveHMEe BOJIbI M BO3-/1yXa
JUJISL TIpOpacTaHus CEMSIH.
3aracHbIe MUTa-TeIIbHEIC
BEIIIECTBA CE-MCHHU.
TemneparypHsie

YCJIOBHSI IPOPACTaHUS
cemsiH. Ponb cBeta. Cpo-ku
IoCceBa CeMsH

N3yuuts poins
3amac-HEIX
MMUTATEIbHBIX Be-
IIIECTB CEMCHMU.
Tem-neparypHsbie
YCIOBUS
MpOpacTaHus
cemsH. Ponb cBera

XapakTepu3oBaTh POJib BOABI U
BO3-1lyXa B MPOPACTAHUU
ceMsiH.OOBSCHATh 3HaYEHUE
3aMacHbIX MU-TaTEIbHBIX
BEILECTB B MPOPACTAHUU
ceMssH.OOBSCHATH 3aBUCUMOCTh
MpopacTa-Husl CEMSIH OT
TEMITEpaTypPHBIX YCIIO-
Bul.IIporuo3upoBaTh CpoKu
MOCEBA Ce-MSH OTJIETbHBIX
KyJIbTyp.YMeHue paboTaTh C

1ab0paTOPHBIM 000PYyIOBAaHUEM,

YBEJIMYUTEIbHBIMHU PUOOPAMH.

Pa6ora

«YcnoBus
MPOpACTaHUs CEMSHY.
3HauyeHue BO-IbI U
BO3]1yXa JIsl Ipopac-
TaHUs
cemsH.Ludposas
nabopaTopus 1o
9KOJIOTHH (JaTYUK
OCBE-IIIEHHOCTH,
BJIQXKHOCTH U
TEMIEPATY-PHI).

Kopens, ero ctpoe-
HUE U 3HauYCHUe.
KopneBbrit
CUCTEMBI.

THUIBI KOPHEBBIX CUCTEM
pactenuii. CTpoeHuE KOPHS
— 30HBI KOPHS: KOHYC
HapacTaHus, Bca-ChIBaHMUs,
MIPOBE/ICHMUS, I€TICHUS,
pocta. Poct kopHs,
reotponusm. Bu-
JIOU3MEHEHHUS KOPHEH.

W3yunts BHEIIHEE U
BHYTpEHHEE CTpoe-
HHE KOPHS

Paziauyate u ONPCACIIATH THIIBI

KOpP-HEBBIX CUCTEM Ha PUCYHKAX,

repOap-HbIX dK3EMIUISIpax,
HaTypaJIbHbIX
oOwekTax.HaspiBaTh yactu
KOpHSI. Y CTaHaBJIMBATh
B3aUMOCBSI3b CTPOE-HUS U
byHKIMH yacTen

Mukpockon

U (poBoH,
MHKpoOnpena-
paThl.DNeK-TPOHHBIE
Ta-OJMIIBI U MJ1a-KaThl.
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3HaueHue KopHel B
pupoie.

JlaGopaTopHas pabora 2.
«CTpoeHue KOpHs Mpo-
pOCTKa»

KOpHsI.OOBSACHATH 0COOEHHOCTH
pocta kop-Hs. [IpoBoauTh
HAOI0ICHUS 32 U3-MEHEHUSIMU B
BEPXYILIEYHON YaCTH KOPHA B
nepuoj pocra. XapakTepu3oBaTh
3HAYEHUE BUION3-MEHEHHBIX
KOpHEN s
pactenuii.IlpoBoauTs
HaOJI0/IeHUs U PUKCUPO-BATh UX
pEe3yIbTaThl BO BPEMsI BBITION-
HEHUS 1Ta0opaTOpPHOU
pabote1.Cobnro1aTh mpaBuia
paboThI B KaOu-HETeE,
oOparieHus ¢ J1abopaTopHBIM
o0opyoBaHueM Y MEHIE
paboTath ¢ 1a60paTOPHBIM
00opyI0BaHuEM,
YBEIUYUTEIbHBIMU IPUOOPAMH.

JIuct, ero
CTPOECHUE U
3HAYCHUE.

Jluct, ero cTpoeHue u
3HaueHue BHemHee
CTpOCHHE JTU-CTA.
BnyTtpenHee ctpoe-Hue
aucta. TUMbl )KUITKO-BaHUS
muctheB. CTpoeHue u
GyHKIMH yCThUIL. 3HAUCHUE
JIUCTA JJIs1 pacTeHUSI:
dboTOCHH-TE3, UCTTApEHUE,
ra3oo0-meH. Jlucronan, ero
pOJIb B )KM3HU PACTCHHSI.
Bunonszmenenus 1u-cTheB

N3yuuth BHEILIHEE U
BHYTpPEHHEE
CTPOEHHUE JIUCTA.

OnpenensaTh 4yacTu JIMCTA HA
repOap-HbIX 3K3eMIUISIpax,
pucyHkax.Pa3znnuats nmpocteie u
CJIO’KHBIC JIN-CThS.
XapaxkTepu30BaTh BHyTpPEHHEE
CTPOEHUE JIUCTA, eT0 YaCTH
YcraHaBIMBaTh B3aNMOCBSI3b
CTpoe-HUs U QYHKIUN

nucTa. XapakTepu30BaTh
BUJ/IOM3MEHEHHUS JINCTHEB
pacteHuil Y MeHue paboTtaTh C
1ab0paTOPHBIM 000PYyIOBaHUEM,
YBEJIUYUTEIbHBIMU IPHOOPAMH.

ONEKTPOHHBIE
TaOJIUIIBI M TUTAKATHI.
[{udposoit naTank
KOHIICHTPAIIUH HOHOB,
AIEKTPOJ HUTPAT-
AQHHOHOB, AJIEKTPOJ
CpaBHE-HUS.
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Ctebenb, ero
CTpOe-HHE U
3HAYEHHE

Crebenb, ero CTpoeHue u
3HAUCHUE

JlaGopaTopHas pabora 3.
«BHemHee cTpoe-Hue
KOpHEBUIIIA, KITyO-HS,

N3yunts BHELIHEE
CTpOEHHE CTeOIs.
Tu-nbl crebnei.
Buyrpen-uee
CTpOeHHue CTeOIIs.

OnucelBaTh BHEIIHEE CTPOCHUE
cTe0-1151, IPUBOANUTH IPUMEPHI
pa3INYHbBIX TUIOB CTEOJIEH.
Ha3piBaTh BHyTpEHHHE YaCTH
cTe0us pacTeHUH U ux

Mukpockor

1 (poBoH,
MUKpOIpena-
patbl. «Cre-0enb
OJIHO-J0JIBHBIX U

JyKOBHIIBI» OyHKIUHN cTEOIS. ¢bynkunu.OnpenensTb JIBYI0JIBHBIX
Bu-nonzmenenus BHUJIOU3MEHEHMS HAA-3€EMHBIX U | pAaCTEHUW» DJIEKTPOHH
crebus y MO3€MHBIX T0OETroB Ha pI€ TAOJIUIBI U
HAaJ36MHBIX U MOJI- pHUCYHKax, poTorpadusx, TIJ1aKaThI
3€MHBIX [T0OEroB. HaTypaJlb-HbIX
oObekTax.M3yyaTh 1 ONMCHIBaTh
CTPOEHUE MO/A-3€MHBIX 1T0OEroB,
OTMEYaTh UX pas-
nnuna. PuKcupoBaThb
pe3yJIbTaThl UCCIIE10-BAHUM.
CobumronaTh nmpaBuiia padoOTHI B
KabuHeTe, oOpareHus ¢ 1adbopa-
TOPHBIM 000PYJOBaHHEM
Ku3HenesTeIbHOCTh PACTUTEILHOTO OpraHu3Ma
MunepanpHoe muTa- | MuHepanbHOE IUTaHKE YcranaBinBarth 1 OOBsACHATH poJb KOPHEBBIX Bo- | [ludposas
HUE pacTeHUH 1 pacTeHMi U 3HaYEHHE B3al-MOCBSI3b JIOCKOB B MEXaHHU3ME naboparopus 1o
3HAYECHHUE BOIBI BoabIBona kak IIOYBEHHOT'O IIOYBEHHOT'O 9KOJIOTUH (AATYUK

HE00X0IMMOE YCIIOBHUE
MHUHEPAJIbHOTO
(TIOYBEHHOT0) MUTAHMS.
W3Bnedenne pacteHueM

B BOAC MHUHCPAJIBbHBIX

mI€HUEC BOAbI 1 MUHC-
PAJIbHBIX BCIICCTB IO

N3 ITIOYBbI paCTBOpéHHLIX

cosieil. OyHKIMSA KOpHE-
BBIX BOJIOCKOB. [lepeme-

MIATAaHUs PACTEHUN
Y YCJIOBUM BHEIIHEN
CpEIbl.

nutanus. OO0CHOBBIBATh POJIb
MOYBEHHOT'O MHU-TAHUS B )KU3HU
pactenuii CpaBHUBATh U
pa3ianyaTh COCTaB U 3HAUCHUE
OpPTaHUYECKUX U MUHE-PaTIbHBIX
yA0OpeHUH I pacTeHUH.
Hcnonp3oBathb
MH(pOpPMaAIIMOHHBIE PECYPCHI IS
MOATOTOBKU MPe3eHTa-1UN
IIPOEKTa O MPUCIOCOOIEHHOCTH

BJIQJK-HOCTH, OCBE-
IICHHOCTH )
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pacTeHuro. 3HaUeHHE
MUHEPAIBHOTO (IIOYBEH-
HOT0) MUTaHUs. TUIIBI
yInoOpeHuil 1 UX poJib B
JKU3HH pacTeHus. JKo-
JIOTUYECKUE TPYIIIIBI pac-
TEHUH 1O OTHOILICHHIO K
BOJIE

K BOJIE PACTEHUH Pa3HBIX
9KOJIOTUYE-CKUX TPYIIII

Bo3aymnoe nura-Hue | Bo3ayniHoe nutanue XapakTepnu3oBaTh IIpuBOANTHE PUMEPHI [Mudposas
pacTeHul — pacTeHun — yCIJIOBHS, OpraHU3MOB — aBTOTPO(OB U naboparopus 1o
¢dorocuHTe3 ¢dorocunTe3Y croBus He00X0Iu-Mble s rerepoTpodoB, HaX0-AUTh HKOJIOTUH (IaTYUK
o0Opa3oBaHUs BO3J1YIIIHOTO pa3nuyus B UX yTJIe-KHUCIIOTO Ta3a u
OpraHWYECKUX BELIECTB B | IIUTaHUSA nuTaHuu.OO0CHOBBIBATh KHCJIOpPO/J1a)
pacteHuu. 3en€Hble pacteHnil. OObICHIT KOCMHYECKYIO POJIb 3€JIEHBIX
pacTeHust — aBTOTPO(EI. b POJIb 3€JIEHBIX pacrenuil. Mcrionp30BaTh
['erepoTpodsl kak mo- JIMCTHEB B MH(OPMaLMOHHBIE PECYPCHI IS
TpeOUTEIN FOTOBBIX Op- ¢dorocunTe3e MOJrOTOBKU COOOIIEHHUS O POJIU
TaHUYECKUX BELIECTB. ¢doTocuHTE3a HA HalleH
3HadyeHue POTOCHHTE3A B nIaHeTe BInoaHATh
IPUPOJE Ha0JII0JIEHUS M U3Mepe-HuUs
[pixanue Jpixanue u 0OMeH Be- YcranaBnuBarh Bocnuranue 6epexHoro [Mudporas
niecTB y pacteHuiPomib B3aU-MOCBSI3b OTHOLIEHHUSI K CBOEMY 3/10pOBbIO, | JabopaTtopusl 1o
JBIXaHUS B )KU3HU IIPOLIECCOB MIPUBUTHUE UH-TEPECA K 9KOJIOTHH (JaTYUK
pactenuii. CpaBHUTEIb- JIbIXaHUS U U3Y4YEHUIO NIpeaMETa. YIJIe-KHUCIIOTO Ta3a u

Hasl XapaKTepUCTUKA
IIPOLIECCOB JbIXaHUS U
dotocunreza. OomeH
BEIIIECTB B OpraHU3Me Kak
BAKHEUIINHN ITPU-3HAK
KU3HU. B3anMo-cBs3b
IIPOLIECCOB JIbIXa-HUS U
dboTocuHTE3a

¢dboTocuH-TE3A,
MPOBOJIUTH UX
CpaBHEHUE.
Onpenensithb
MMOHATHE «OOMEH
BEIIECTBY.
XapakTeprus3oBaTh
00-MEH BEILECTB
KaK BaKHBIN

KHCIIOPO/Ia)
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IIPHU3HAK JKHU3HU

9 | Tpancnopr BewecTB. | TpaHCIIOPT BELIECTB. VYcraHaBnuBaTh 1 OOBSICHATH POJIb TPAHCIIOPTA [Mudposas
Hcnapenue Bobl Hcnapenue Boibl B3aU-MOCBSI3b BEIIECTB, UCHIAPEHUS BObI. nabopatopus 1o
JIUCTBhSIMU aucTbsiMu. TypropHoe TpaHcnopTa .O00CHOBBIBaTh POJIb 9KOJIOTUU (IaTUYMK
JlaGoparopHas paboTa | COCTOSIHUE KIJIETOK BEIIIECTB B MOYBEHHOT'O MU-TaHUS B )KU3HU | BJIAXK-HOCTH, OCBE-

4. «cnapenue Bo1bl pacTeHuHN. pactennii CpaBHUBATh U IIEHHOCTH ) HU(PPOBOH
JUCTBSIMU JI0 U TTOCIIe pa3ianyaTh COCTaB U 3HAUCHUE JTATYUK
HOJIMBAY, OpPraHMYECKUX U MUHE-PAIBHBIX | 3JEKTPOIPOBOAHOCTH
5. Typropuoe yA0OpeHUH I pacTeHUM.
COCTOSIHUE KJIETOK. Hcnonb3oBath
6. 3HaueHue MH(OpPMaLIMOHHBIE PECYPCHI JUISI
KYTHUKYJIBI U TPOOKH B HOJArOTOBKU IPE3eHTa-1uU
3allUTe pacTEHUI OT IIPOEKTa O MPUCIOCOOIEHHOCTH
UCTIAPEHUSD» K BOJI€ PaCTEHUHN pa3HbIX
HKOJIOTHYE-CKUX TPy
Knaccugukaliius IBETKOBBIX pacTeHUI
10 | CemeiicTBa Ki1acca OOmas xapakrepucTu-ka. | M3yuuts oOuryto 2 Beinenars ocHoBHbIE pu3Haku | PaGota ¢ rep-0apHbIM

JBynonbHbIE

CewmeiictBa: Po3o-
IBETHBIC, MOTBIILKOBEIE,
Kpecrougernsie,
ITacnénosrie, Ca0KHO-
IIBCTHBIC. OTJII/I‘-II/ITCJIB-

HBbIE IPU3HAKH CE-MEHCTB.

3HaueHue B IPUPOJE U
YKU3HU YeJI0-BeKa.
CenbCKOX0341-CTBEHHBIE
KYJIBTYpbI

Xa-pPaKTEPUCTUKY
ce-MeNCTB Kiacca
JIBy-ZOJIBHBIE.

Kjac-ca
JBynonsHbIe.OnUCHIBaTH
OTJINYUTEIbHBIC IPU3HA-KU
cemelcTB Kinacca.Pacno3HaBaTh
MPEACTaBUTENEN CE-MEUCTB HA
pHUCYHKax, repOapHbIX Ma-
Tepuanax, HaTypajJbHbIX
o0bekTax.[I[puMeHsTh MpUEMBbI
paboThI ¢ OTpe-enuTeneM
pacrenuii. cronb30Bath
WH(pOpPMAIMOHHBIE PECYPCHI IS
MOATOTOBKHU MPE3EHTA-1IUU
MIPOEKTA O POJIM PAaCTEHUH KJ1ac-

Mare-prajioM
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ca Z[By,I[OJ'II)HBIe B IIpUPOJC U
JKM3HH 4YCJIOBCKA

11

CemelicTBa Kj1acca
OIHOIOIBHBIE

OO01mas xapakTepuCcTHKa.

CewmeiicTBa: JIneinele,
JlykoBble, 3naku. OT-

JIMYUTCIIbHBIC IIPU3HAKH.

3Ha4YeHHE B IPUPOJIE

N3yuuts 00111y10
Xa-paKTEePUCTUKY
Ce-MEHCTB Kjacca
OnHO-IOIBHEIE. .

BriaensaTe npu3Haky Kiacca
OpHo-nonbHbIE. OnpenensiTs
IIPU3HAKU JEJICHUS KI1aCCOB
JBynonbHble 1 OQHOI0Ib-HBIE
Ha cemercTBa. ONUChIBaTh
XapaKTEepHbIE YEPTHI CE-MENUCTB
KJ1acca
OpnnononbHeie.IIpumeHsTH
npuémMbl paboTHI ¢ orpe-
JEIIATEIEM
pactenuii.IIpuBoauTs NpUMepsI
OXpaHsIEMBbIX BUJIOB.
Hcnons3oBats
MH(POPMALIMOHHBIE PECYPCHI AJIS
MOATOTOBKU IIPE3EHTA-LIUN
IIPOEKTa O MPAKTUYECKOM HC-
I10JIb30BAHNN PACTEHUN
cemericrBa OIHOOOIBHEIE, O
3HAYEHUH 3JIaKOB JUIsl dKUBBIX
OpraHu3MOB

Pa6ota c rep-6apHbIM
MaTe-pruaisom
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BBenenue — 3 4

TemaTuyeckoe MmiIaHUpOBaHUE B 7 Kiacce

P. 1. PacteHust — mpou3BOIUTENIN OPraHUYECKOro BeuecTra — 12 4.
P.2. )XuBoTHBIE — TOTpEOUTENHN OPraHNIECKOTO BemecTBa — 13 4.

P.3. Bakrepuu, rpudsI —

O060061enue — 1 4.

pa3pyLIUTENIM OPraHUuYECKoro BemecTna. JInmanHuky — 5 4.

Ne | Tema Conepxanue IleneBas ycranoBka | Konnu | OcHoBHBIE BUBI AesTenbHOCTH | Mcnonb3oBaHue
n/ ypoka €CTBO | OOydJaroluXxcs Ha ypoKe/BHEY- 000pOoI0BaHUS
1} 4acoB | pOYHOM 3aHSITUU
PacTenust — mpou3BOAUTENN OPTaHUYECKOTO BEIIECTBA
1 [ToauapcTBo OO0mias XxapakTeprcTHKa. N3yunts cTpoenue | 1 OO0m1as XxapaKTepucTHKa. Mukpockorn
Hacrosmue CrtpoeHue, pa3MHO-)KEHHE U Pa3MHOXXEHUE CrpoeHue, pa3MHO-)KEHHE U (pPOBOH,
BOJIOPOCIIH. Bozopociieid. PaznooOpaszue BOJI-pOCIIei Boziopociieid. PasnooGpaszue MHKpOTIpena-paThl.
[ToauapctBo Bogo-pocneit. Otaensl: 3ené- Bogo-pocieit. Otaensl: 3ené- (OnmHoKIEeTOUHAS
barpsuku. Pons Hble, KpacHsle, bypbie Hble, Kpacusle, bypsie BOJIOPOCIIb —
BOJIOPOCIIEH B BOJIOPOCTH. 3HaYEHHE BOJIOPOCIH. 3HAYEHHE XJIaMHAJTIOMOHA/1a)
BOJIHBIX BOJIOPOCIIEN B IPUPOJIE. BOJIOPOCIIEN B IPUPOJIE.
skocuctemax. JI/p | Mcnonb3oBanue Bogopocieit Hcnons3oBanue Boopocien
1. "U3yuenue YEJIOBEKOM YEJIOBEKOM
OJTHOKJIETOYHBIX U
MHOTOKJICTOYHBIX
BOJIOpOCIIei"
2 | Ormen MoxoBuansle, xapaktepHbsle | M3yuuts ctpoenue | 1 CpaBHUBaTh NpeCTaBUTENEH Mukpockon
MoxoBuassble. 4yepTsl cTpoeHus. Knaccsr: U Pa3MHOXKEHUE pa3-IMYHBIX TPYII PACTCHHUM U(pPOBOH,
Posb Mx0B B [Teu€nounuku u MXOB oTJena, Ae-1aThb MUKpOIIpena-paThl.
o0Opa3oBaHUU JIucrocrebenpHbIC, UX BbIBOJIbI. Ha3bIBaTh
00JOTHBIX OTJIMYUTEIIbHBIC YEPTHI. CYILIECTBEHHBIE IIPU3HAKU MXOB.
skocuctem JI/p 2. Pa3zmHoxeHue (6ecno-ioe u Pacrio3HaBaTh npejcTaBuTeNICH
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«Ctpoenue MOJIOBOE) U pa3-BUTHE MO-XOBHJIHBIX Ha PUCYHKaX,
3€JICHOTO MXa MOXOBHIHBIX. MO-XOBHTHBIE repOapHbBIX MaTepHralax, >KUBbIX
KYKYIIKIH KaK CIIOpO-BbI€ PACTEHUSI. oObekTax.Brinenars npusHaku
JeH» 3HavyeHne MXOB B IIPHU-POJE U NPUHAIIICKHO-CTH MOXOBHTHBIX
YKU3HU YEIIOBEKa. K BBICIIIUM CIIOPO-BBIM
JlaGoparopHas pabora 3. pacTeHUsAM. XapaKTepu30BaTh
«/3y4yeHune BHEITHETO MIPOIIECCHI Pa3-MHOKEHHUS U
CTPOEHUSI MOXOBUIHBIX Pa3sBUTHSI MOXOBHIHBIX, UX
pacteHuii» 0CcOOEHHOCTH. Y CTaHaBJIMBATh
B3aMMOCBSI3b CTPOE-HUSI MXOB U
WX BO3JICHCTBHS Ha CpPEAy
obutanusi. CpaBHUBATh BHEIITHEE
CTPOEHHE 3EJIEHOT0 MXa
(KyKyIIKWHA JIbHA) B 0€JI0r0 MXa
(cparnyma), ormedatp ux
CXOJICTBO U
pasnuyusa. PUKCUpOBaTh
pEe3yJbTaThl UCCIIEI0-BAaHUM.
CoOGmoath npasuiia paboThI B
KaOu-Here, oOpaleHus C
J1a00paTOPHBIM 000PYI0OBAaHUEM
Otnen OO6m1as XxapakTepucTuka N3yuuts 0011yI0 BEISBISATE 001IHE YePTHI Pabota c rep-6apHbim
['onocemenHsble. rojloceMeHHBIX. Pacce-jeHue | Xa-pakTepUCTHKY CTPOCHUS U PAa3BUTUS CEMEHHBIX | MaTe-pUajJIoM
Pons TFOJIOCEMEHHBIX 110 roJIOCEe-MEHHBIX pactennii.OcBauBaTh IpUEMBI

rOJIOCEMEHHBIX B
DKOCHCTEME TalTU
JIp. 4. «Ctpoenue
mo0eroB XBOMHBIX
pacTeHuin»

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

MMOBEPXHOCTH 3EMIJIH.
OO0pasoBaHue ceMsiH Kak
CBUJICTEIILCTBO 00-J1€€e
BBICOKOTO YPOBHS Pa3BUTHS
TOJIOCEMEH-HBIX 110
CPaBHEHUIO CO CIIOPOBBIMHU.
Oco0eHHO-CTH CTPOEHHUS U
pa3BU-THS MPEICTaBUTETICH
Kyacca XBorHblIe. ['0110-

pacTeHuit

paboTHI C OTpe-AenuTeIeM
pactenuii. CpaBHUBAaTh
CTPOEHHE CIIOPHI U CEMEHHU.
XapakTepus30oBaTh MPOLECCH
pa3-MHOXKEHUS U pa3BUTUSA
roJoceMeH-
HbIX.[IporHo3uposars
MOCIIEACTBHSI Hepa-IIMOHAIBHOMN
JIESITEJIbBHOCTH YEJIOBEKA JUIs
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OOBIKHOBEHHOM

CEMEHHBIE Ha TEPPUTO-PUHU
Poccun. x 3Haye-Hue B
MIPUPOJIE U )KU3HU YeJIOBEKA

JKU3HU
rojoceMeHHEIX. M conp30BaTh
MH(OPMaLIMOHHBIE PECYPCHI IS
IIOATOTOBKU Hpe3eHTa-LII/II/I
MIPOEKTa O 3HAYCHHH XBONHBIX
necoB Poccun

Otnen
[TokpeITOCEMEHHBIE
, wn L{BeTKOBBIE.
Posb
MOKPBITOCEMEHHBIX
B Pa3BUTHU
3emJieienus

J/p 6. «llpusnaku
OJIHOJIOJIBHBIX U
JBY10JIbHBIX
pacTeHuin»

OO6m1as xapakTepucTu-Ka.
CewmeiicTBa: Po3onBerHsle,
MOTBITBKOBEIC,
KpecrorBerHsie,
ITacnénosoie, Ca0KHO-
uBeTHbIC. OTINYUTEI-HbIC
IIPU3HAKU CEMEHCTB.
3HavYeHHE B IPUPOJIC U
JKU3HU YejI-BeKa.
CenbCKOXO035MCTBCHHEIC
KYJIBTYpPbI

N3yuuts 0011y10
XapaKTEpUCTHKY ce-
MENCTB Ki1acca JIBy-
JONIBHBIE.

Bb1iensiTe OCHOBHBIE TPU3HAKU
KJj1ac-ca J[By10JIbHBIE.
OnuceIBaTh OTINYUTEIbHBIE
MIPU3HA-KU CEMEICTB Kiacca.
Pacno3naBate npencraButenen
C-MEHCTB Ha PUCYHKaX,
repOapHbBIX Ma-Tepuanax,
HaTypaJIbHbBIX
oObekrax.lIpumeHsaTs puEmMbI
paboTHI C OTIpe-AenuTeIeM
pacrenuit. Mcronp30Bath
MH(OPMaLIMOHHBIE PECYPCHI IS
MOATOTOBKHU MPE3EHTA-LUN
IIPOEKTA O POJIM PACTEHUH KJjlac-
ca JIByionbHBIE B IPUPOJIE U
JKU3HU YeJI0BEeKa

Pab6ora c repGapHbIM
MaTepHaIoM
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CewmelicTBa Ki1acca
OIHOIONIBHEIE

OO01mas xapakTepuCcTHKa.

CewmeiicTBa: JIneiinele,
Jlykossie, 3naku. Ot-

JIMYUTCIIbHBIC ITIPU3HAKH.

3HaueHue B pUpPoJe

W3yuuts 00111y10
Xa-paKTEPUCTUKY
ce-MEHCTB Kiacca
OnHO-10JIbHBIE. .

Breinenars npusHaku Kinacca
Onno-nonbHBIE. OTIpeenaTh
MPU3HAKH JICJICHUS KJIACCOB
JABynonsubie 1 OTHO0JIb-HbBIE
Ha cemercTBa. ONMMCEIBATh
XapaKTepHbIEC YEPTHI CE-MEICTB
Kjacca
OnunononbHele. I [pumeHsITh
npuémMbl paboTHI ¢ orpe-
JIeUTENEM
pactenuii.IIpuBoanTs NpUMEpHI
OXpaHSIEMbIX BUJIOB.
Hcmons30BaTh
HH(pOpPMAITMOHHBIE PECYPCHI IS
MOATOTOBKHU MPE3EHTA-LIUU
MPOEKTA O MPAKTUYECKOM HC-
[I0JIb30BAHUU PACTCHUI
cemericrBa OQHOOONBHEIE, O
3HAYEHMU 371aKOB IS JKHUBBIX
OpraHU3MOB

Pabota c rep-6apHbIM
MaTe-pruasomM

’KvBOTHBIE — TOTPEOUTENN OPraHUYECKOTO BELLIECTBA

OO1m1as xapakrepu-
CTHKa MOJapCTBa
IIpocrenimue.
JlaGopaTtopHas pabota
7.

«Ctpoenue u
nepeBU-KeHue

UH(Y30pUHU-TY-

Cpena oburtanus, BHEII-
Hee cTpoeHue. CTpoe-Hue
U )KU3HEIeATeNb-HOCTh
CapKOJIOBBIX Ha IIpUMeEpe
aMEOBI-TTPO-Tes.
Paznoobpasue cap-
KoJ10BbIX Cpena
o0uTaHus, CTpOe-HUE U

Jatb o01yro
XapaKTe-pUCTUKY
[Ipocreni-uum, Ha
npumepe Tu-ma
CapkooxryTu-
koBble. Ha mpumepe
3BIJICHBI 3€JIEHON
I0Ka3aTh

BbIBIATH XapakTepHbIe
MIPU3HAKY TIOIIIAPCTBA
[Ipocreitmue, nnu Ox-
HOKJICTOYHEBIE, THIIA
CapxonoBbie 1
JKI'YTUKOHOCLBI. Pacrio3HaBarh
MpeICTaBUTENCH KiTac-ca
Capko/10Bble Ha MUKpOIIpena-

Mukpockon

U (poBoH,
MHUKpOIpena-paThbl
(ameba, 3BIIIEHA
3eneHast, HHQy30pus
Tyenpka)
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beapku»

8. «CpaBHUTEIBHAS
XapaKTePUCTHKA
OJTHOKJICTOYHBIX
OpPTraHU3MOBY

nepeBUKEHUE Ha
IIPUMEPE IBIIICHBI 3€JIE-
HOW. XapakTep MUTaHus,
€ro 3aBUCUMOCTb OT
yCIOBUU cpefibl. Jlpxa-
HUE, BBIJICJICHUE U Pa3-
MHOkeHue. CoueTranue
IIPU3HAKOB )KUBOTHOT'O U
pacTeHus y 3BIIICHBI
3enéHoi. PasHooOpasue
JKT'YTUKOHOCLIEB

B3aMMOCBS3b CTPOE-
HUS U XapakTepa
MU-TaHUS OT
YCIOBUU
OKpYy>Karolen
Cpelbl

parax, pUCyHKax,
dotorpadusx.yYcraHaBIUBATh
B3aMMOCBS3b CTPOE-HUSA U
(GyHKIMI opraHu3Ma Ha Npu-
Mepe aMEOBI-IIPOTe.
OO60CHOBBIBATH POJIb
MPOCTEUIINX B
IKOCHCTEMaxX Y MeHUe paboTaTh C
71a00paTOPHBIM 000PYI0OBaHUEM,
YBEJIUYUTEIbHBIMU IPUOOpaMHU.

Tun Kumeuno-
nosioctHbie. CTpoeHue
U JKU3He-
JeSITeTIbHOCTD

OO0ue YepThl cTpoe-
Hus. ['napa — oguHOU-
HbIi nosum. Cpena oou-
TaHUsl, BHEIIIHEE U BHY-
TPEHHEE CTPOCHHUE.
OCcoOEHHOCTH JKHM3HEIe-
ATEITLHOCTH, YPOBEHB
OpraHu3aly B CpaBHe-
HUU C IPOCTEHIIUMU

W3yuuth cTpocHHE
"
KHU3HEIEATCITLHOCTD
KHIIIEYHOTIOJIOCTHBI
X Ha IpuMepe
THJIPBI, BBIJICTHUTD
OCHOBHBIC YCPTHI
YCIOXKHEHUS
OpTraHH3AIIH 110
CPaBHEHHIO C TIPO-

OnuceIBaTh OCHOBHBIE MPU3HAKH
Mo/illapcTBa

MHuoroknerounsie. Ha3piBath
MPEACTaBUTENEN TUIIA KU-
[I€YHOIOJIOCTHBIX. BbiaensTs
o01111e 4epThl CTPOCHHUS.
OOBsICHATH Ha IPUMEPE HATTMUNE
Ty-4eBOU CUMMETPUHU Y
KHUILIEYHOIO-JIOCTHBIX.
XapakTepu30BaTh MPU3HAKU

Mukpockon
(pPOBOH,
MUKpOIpena-parsbl.
(BHY-TpeHHee
CTPOCHHUE THAPHI)

CTEHIINMHU. OoJiee CI0KHON OpraHu3aliy B
CPAaBHEHMH C IPOCTEHIINMU
Tun Konbyarsle ge- Mecra oburanus, crpoe- | U3yuuTsb PacnioznaBate npencrasurenieid | Mukpockon
pBH. HUE U KU3HEICATEIIb- 0COOEHHOCTH KJIac-Ca Ha PUCYHKaX, U(pPOBOH,

HOCTb CUCTEM
BHYTPEHHHUX OP-TaHOB.
YpoBHU OpraHu-3aluu
OpraHOB YyBCTB
CBOOOJHOXKHUBYIIHUX
KOJIbYaThIX YEpPBEH U I1a-
Pa3sUTUYECKUX KPYTJIBIX
yepBen

YCIIOXKHEHUS B
CTPOEHHH KOJIbYa-
TBIX uepBel Kak 60-
aee
BBICOKOOPTaHHU30-
BAHHOM I'PYIIIBI 110
CPaBHEHHIO C
IIJIOCKU-MU U

dororpadusx.Xapakrepu3oBaTh
YepTHl YCIOKHE-HUSI CTPOCHUS
CHCTEM BHYTPEHHUX
opranoB.POpMyJIMPOBATH BBIBOJ
00 YpOBHE CTPOEHHsI OpPraHOB
qYBCTB

nabopaTop-Hoe
00opyno-BaHue. IJCK-
TPOHHBIE Ta0-TTUIIBI
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JlaGopaTopHas padora 9.

KpYTJIBIMU Yep-

«Bnemnee crpoenue BSIMU.
JIOXKJIEBOT'O YEPBs, €r0
nepeIBIKEHHE, pa3apa-
AKHUMOCTbY.
JlaGoparopnas pabota 10
(10 yCMOTpEeHUI0 yuu-
TEs)
«BHyTpeHHee cTpoeHne
JIOXKJIEBOTO YEPBS».
9 | Tun Mointockun Cpena oburtanus, BHEII- N3yunth Pa3nuuate n onpenensaTes ABy- [Mudposoit
Hee CTPOCHUE Ha IPUMe- | OCOOEHHOCTH CTBOPYATHIX MOJUIIOCKOB Ha MHKPOCKOII,
pe 0e33y0ku. CTpoeHHe U | CTPOEHHUS KJlacca pHCcyH-Kax, (oTorpadusix, naboparop-Hoe
(YHKLMU CUCTEM BHY- JIBycTBOpUaTHIE HaTypaJbHbIX 000py0-BaHHUE.
TpeHHUX opraHoB. Oco- MOJI-JIFOCKH 00bekTax.OOBSICHATh Butaxk-Hb1e npenapa-
OEHHOCTHU Pa3MHOKEHHUS B3aUMOCBS3b 00pa3a JKU3HU U Thl, KOJUIEKIIUN
U pa3Butus. Posb B npu- 0COOEHHOCTEH CTpOeHUS pPaKOBUH MOJUIIOCKOB.
poJie ¥ 3HaUeHue AJs JIBYCTBOPYATHIX ONEeKTPOHHBIE
YeJI0BEKa. MOJUTIOCKOB. XapaKTepu30BaTh TaOIUIIBI
JlabopaTtopHas pabora 11. YepTHl TPUCTIOCOO-JICHHOCTH
«BHemHee crpoenue pa- MOJUTIOCKOB K Cpejie 00U-TaHUsL.
KOBHUH ITPECHOBOIHBIX U ®opMyIMpOBaTh BBIBOJ O POJIH
MOPCKHUX MOJUIIOCKOB» JIBY-CTBOPUYATBIX MOJUIIOCKOB B
BOJIHBIX
HKOCUCTEMAX, B KU3HU
YeJIoBeKa. Y CTaHaBJIMBATh
CXOJICTBO U pa3/Inyusl B
CTPOECHUU PAaKOBUH
MoiuttockoB.CoOronaTh
npaBuja paboThl B KaOU-HETE,
oOpaltieHus ¢ J1abopaTOpHBIM
000pyTI0BaHHEM
10 | Tun Ynenuctonorue. | OOmias XxapakTepucTu-Ka, | BoIIBUTH OCHOBHBIE BbIABIIATH XapaKTEpHbIE ["epbapHblil MaTepuai
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Knacc Hacekomble 0COOEHHOCTH BHEUI-HEr0 | XapaKTepHble IPU3HAKU HACEKOMBIX, — CTpOEHHUE Ha-
cTpoenus. PasHo-o0pasue | nmpu3Ha-ku ONMCHIBATh UX MPU BbI- CEKOMOT0, THIIbI
POTOBBIX Opra-HOB. HACEKOMBIX. MOJIHEHUH J1AOOPaTOPHOI pa3BUTHSL.
Crpoenne U QyHKITUH N3yunth TUIBI paboThl. Y cTaHABINBATH
CHCTEM BHY-TPEHHUX pas3BuU-TUSA B3aMMOCBSI3b BHY-TPEHHETO
opraHoB. Pa3-MHOK€HHE. | HacEKOMBIX CTPOEHHMS U NTPOLIECCOB
Pa3BuTHe ¢ HEMOTHBIM KHU3HEACSITETbHOCTH
npeBpauieHueM. ['pymnmbl HacekoMmbIx.Habmonars,
HaceKkoMbIX. Pa3ButHe ¢ ¢bukcupoBaTh pe3yabTa-Thl
HOJIHBIM NPEBPAILIEHU-EM. HaOmroieHuil, nenaThb
['pynnsr HacekoMbIx. Posb BbIBOJ1b1. COOMIOATH MTpaBUiIa
KaXJ10M cTaZiuu pa3BUTHUS paboThl B KaOH-HeTe,
HACEKOMBIX oOpallieHus ¢ J1abopaTOpHbIM
JlabGopaTopHas pabora 12. 000pyTIOBaHUEM.
«Bnemnee crpoenue XapakTepu3oBaTh TUIIbI
HAaCEKOMOT0» pa3sBUTHSI HAa-CEKOMBIX.
OOBSICHATH IPUHIIMITBI
Kiaccuduka-uu
HACEKOMBIX. Y CTaHaBJIMBATh
CUCTEMATUYECKYIO
HNPUHAICKHOCTh
HAceKOMBbIX. BBIABIATE pasnuuus
B Pa3BUTUHU HA-CEKOMBIX C
IIOJIHBIM U HETMIOJIHBIM
IIpEBpaLICHUEM
11 . OcobenHoctu BHemHero | M3yuuts XapakTepu30oBaTh OCOOCHHOCTH | Braxkable mpenapatsl
Tun Xoprosele. CTPOCHUS, CBA3AHHBIE C 0COOEHHOCTH BHEIIHETO CTPOEHUs PbIO B «Pb10B1». Mo-n1€716 —
[To3BOHOYHBIE OoOUTaHUEM B BHEIIIHETO CBSI3U CO Cpeioi OOUTaHMUs. CKe-JIET PBIObI
xuBoTHble. Hanknace | Bome.CtpoeHue u CTPOEHU, OcBauBath NpUEMbI pabOTHI €

PrIOLIL

(YHKIIMU KOHEYHOCTEH.
Opranbsl 60KOBOI TUHUH,
OpTraHbI CITyXa,
paBHoBecusl. OnopHo-

CBsI3aHHBIE C OOUTA-
HHUEM B BOJC

OIpe-/IeUTeNeM
YKUBOTHBIX. BEISIBIIATE 4epThHI
HPUCTIOCOOTICHHO-CTH
BHYTPEHHETO CTPOSHHSI PBIO K
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JBUTATEIbHAs CHUCTEMA.
Ckerner Henap-HbIX U
MapHBIX [IaBHU-KOB.
CKeneT ToJIOBBI, CKEJIET
*kabp. OcobeH-HOCTH
CTpoeHus U PpyHK-1IUi
CHCTEM BHYTPEHHHUX
opraHoB. YepTsl 6osee
BBICOKOTO YPOBHS Opra-
HU3alUU PHIO 10 cpaB-
HEHHIO C JIAHI[CTHUKOM.
JlaGopaTopHas pabota
«BHemHee cCTpoeHue u
0COOCHHOCTH TepeBH-
xeHus puios» JI/p 13.
«BHyTpeHHee cTpoeHHe
PBIOBD»

oOurtauuto B Boae. Habmromate u
OTMCHIBAThH BHEIIHEE CTPOCHHE U
O0COOCHHOCTH MepeABU-KEHUS
PBIO B XOJI€ BBITIOJTHEHUS Jia-
O6opaTopHoit paboTsr. CoOmr01aTh
MpaBuJia IOBE/ICHUS B KaOUHETE,
oOpaitieHus ¢ 1abopaTop-HbIM
o0opynoBaHUEM.
YcranaBnuBaTh B3aUMOCBSI3b
CTpOE-HUSI OTAETBHBIX YacTeit
CKeJieTa pbl0 ¥ UX QYHKIIHH.
BEISBISATH XapakTepHbIE YePThI
CTPOCHUS CHCTEM BHYTPEHHUX
opra-HoB.CpaBHUBaTh
OCOOEHHOCTH CTPOEHHUS U
(GyHKIMI BHYTPEHHUX OPTaHOB
PBIO U JTAHIIETHHKA.
XapakTepru30BaTh YEPThI
YCIIO’KHE-HUSI OpPraHU3aIMH PIO

12 |. XapakTepHBIE YEPThI N3yunTh 4epThl VYcraHaBiMBaTh B3aUMOCBSI3b BitaxkHble npenapatsl
Knacc 3eMHOBOIHBIE | CTPOEHUS CUCTEM BHY- CTpOEe-HHSI CUCTEM CTpOE-HHsI OPraHOB M CUCTEM «3eMHOBO/I-HbIE»
TPEHHUX OPTaHOB 3€M- BHYTPEH-HUX OpraHoB ¢ UX QYHKIHSIMH H
HOBOJIHBIX I10 CpaBHe- OpraHOB 3€MHO- cpenoit oouranus.CpaBHUBATD,
HUIO C KOCTHBIMHU PbIOa- BOJHBIX 10 CpaBHE- 00001aTe HH}pOpMa-1IHIO 0
MH. CXOJCTBO CTPOEHUSI | HUIO C KOCTHBIMU CTPOECHUU BHYTPEHHHUX Opra-HOB
BHYTPEHHUX OpraHOB pbIOaMu am¢uouit u psId, AeTIaTh BHIBO-
36MHOBOJIHBIX U PBIO n61.OnpenensiTh 4epThl 0osee
BBICOKOM OpraHu3aIuu
3eMHOBOJIHBIX 110 CPaB-HEHUIO C
peiOaMu
13 |. CXOJCTBO | pa3Inyus N3yuuTh 4epThl YcTaHaBIMBaTh B3aUMOCBS3b Brnaxnsie npenapatsl
Knacc CTPOEHUS CUCTEM BHY- CTpOE-HHSI CUCTEM CTpO€e-HUsI BHYTpEHHUX opraHoB | «[Ipecmbl-Kkaromuecs»
IPECMBIKAIOLTHECS. . TPEHHUX OPTaHOB Ipe- BHYTPEH-HUX U CHCTEM OPTaHOB PENTHIIHMH, NX
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CMBIKAIOIINXCS U 3€MHO-
BOJHBIX. UepTsl IpH-
CIOCOOJIEHHOCTH

OpraHOB MPECMBbI-
KaIOIINXCsI 110 CPaB-
HEHHIO C

GbyHKIMI 1 cpenbl
o0uTaHus. BEISBISITE YepThI
0oJiee BBICOKOH Op-TaHU3aINN

IIPECMBIKAIOIIUXCS K 36MHOBO/IHBIMU. IIPECMBIKAOIIUXCS 110
JKU3HU Ha cyiue. Pa3- CPAaBHEHHIO C
MHO>ECHHUE U pa3BUTHE. 36MHOBO/IHBIMU. XapaKTEpHU30BaT
3aBUCUMOCTh T'OJIOBOTO b IPOIIECCHI pa3-
YKU3HEHHOTO LIUKJIA OT MHO’KEHUS U Pa3BUTHL
TEMIIEpaTypPHBIX YCJIO-BUU JIETEHBIIIEH Y
IIPECMBIKAIOIIUXCSL.
Hcnonb3oBath
UH(OPMAaLIMOHHBIE PECYPCHI AJIS
IIOATOTOBKH IIPE3EHTA-LIUH
IIPOEKTa O FOJJOBOM KHU3HEHHOM
[UKJIE PENTIINHI, 3200TE O
IIOTOMCTBE
14 B3anMoCBs3b BHELIHETO N3yuuts XapakrepuzoBaTh ocodeHHocTH | Uydeno I1Tu-1pl,
Kiace ITuner. CTPOEHHUS U MPUCTIOCO0- B3aUMOCBSI3b BHEIIIHETO CTPOCHMS NTHIL] B Ilepps nTUILBL, MU-

JICHHOCTH TITHUII K TIONETY.
Tuns! nepbeB U ux QyHK-
. YepThl CX0CTBA U
pa3Iu4Hs MOKPOBOB TITHII
U PENTUIIUN.
JlaboparopHas padora 14.
«BHemHee cTpoeHue
ntuibl. CTpoeHue me-
pbeB» M3menenus
CTPOEHHS CKeJeTa NTHIL B
CBSI3H C
MPUCTIOCOOTIEHHOCTBIO K
nosiéry. OcoO0eHHOCTH
CTPOCHHS MYCKYJIaTyphl U
e pynkuun. [TpuauHsel

BHEILIHETO CTPOEHUS
u
MIPUCTIOCOOICHHOCT
W OTHL K TTOJETY

CBSI3H C UX
MPUCTIOCOOTIEHHOCTBIO K
nonéty.O0BIICHITh CTPOCHUE U
(GYHKIMH 11e-pbEBOrO MOKPOBA
Tena NTULl. Y CTAaHaBIUBAaTh
YepTHI CXOJICTBA U Pa3IHUM
MTOKPOBOB NTHII U PENTHU-
mui.M3y4aTs ¥ ONKUCHIBATH
0COOEHHOCTH BHEIIIHETO
CTPOEHUS MTHII B XOJI€ BBI-
MIOJIHEHUS JIabopaTOpHOU
pabote1.Cobnro1aTh mpaBuia
paboThI B KaOu-HETe,
oOparreHus ¢ J1abopaTopHbIM
000py1I0BaHHEM

KpoIpenapa-Thl
«lIepbs nTuny, ckemer
romyosi.
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CpacTaHMs OTJEIbHBIX
KOCTEHU CKeJIeTa IITHII.

«CTpoeHue ckenera nru-
I[BI»

JlaGopaTopHas pabora 15.

15

Knacc

Munexonuraroiue.

OcoOeHHOCTH CTPOSHUS
ONOPHO-/IBUTATEIbHOMN
CUCTEMBI. YPOBEHb Opra-
HU3AllUA HEPBHOM CHU-
CTEMBI 110 CPAaBHEHUIO C
JPYTUMHU TO3BOHOYHbI-
MU. XapaKkTepHbIE YEPThI
CTPOEHMS MUILEBAPU-
TEJIbHON CUCTEMBI KO-
IBITHBIX U TPBI3YHOB.
VYcinoxHEHHE CTPOCHUS U
(GYHKIH BHYTPEHHUX
OpraHoB.

«CtpoeHue ckenera
MJIEKOTTMTAOLIHX

JlaboparopHas padora 16.

N3yuntsh ckener u
BHYTpPEHHEE
CTpOEHUE
MJIEKOTTUTAOIIUX

OnucelBaTh XapaKTepHbIE
OCOOEHHO-CTH CTPOEHUS U
byHKLMI Onop-HO-
JIBUTATEIILHOW CUCTEMBI,
UCIIOJb-3YsI IPUMEPHI JKUBOTHBIX
pas3HBIX cpen
oburanus.IIlpoBoauts
HaOro1eHus 1 PUKCUPO-BATh UX
pe3yNbTaThl B XO/I€ BBIMIOJIHE-
HUS JTabopaTOpHOU

paboThl. XapaKTepu30BaTh
0COOEHHOCTH CTPOEHHSI CUCTEM
BHYTPEHHUX Opra-HOB
MJIEKOTIUTAIONIUX 110 CPABHEHUIO
c

pPeNTHINAMU. APTYMEHTHPOBATh
BBIBOIBI O TIPO-TPECCHBHOM
Pa3BUTUU MIIEKOIUTAIO-
mx.Co0o1aTh mpaBuia
paboTHI B KaOu-HETe,
oOparieHus ¢ 1abopaTOPHBIM
0bopyoBaHuEM

BunaxkHble nipenapatsl
«Kponuk», ckener
MJIE-KOITUTAIOLIETO

bakrepuu, rpuos1 —

PaspymuTeIn OpraHun4CcCKOro BCUieCTBa. JInmaiHuku

16 \ CtpoeHue u

| baktepun: cTpoeHue u

\ XapakTepu3oBaTh

| 2

\ OnuceIBaTh pa3HOOOpa3HBIC

\ PaccmatpuBa-Hue
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KU3HEJEATeIbHOCTD KU3HENesATeNbHOCTh. bakT | ocobeHHOCTH (dbopMBbI OaKTepHANBHBIX KJIETOK | OaKTepuii Ha TOTOBBIX
Oaktepuii. 3HaYeHHE | epUM — MPUMHUTHB- CTpOe-HHS Ha PUCYHKE MUKpoOIIpena-paTax ¢
OakTepuii B IpUpOJIe | HbIE OTHOKJIETOYHBIE Op- | OaKTEpHid. yueOHuKa.Paznuyare moHATHS: UC-TI0JIb30BaHUEM
Y J)KM3HH YeJIOBEKa rauu3mel. CTpoeHue 6ak- «aBTOTPOQBI», «reTepoTpodbl», | MUKPOCKOTIA.

Tepuii. PazmHoXeHue. «IIPOKAPUOTHI», «IYKAPHUOTHI».

OakTepuil AeeHuEM XapakTepru3oBaTh NPOLIECCHI

KJIeTKU HazBoe. bakre- KHU3HE-IeATeIbHOCTH OaKTepuu

pHUH KaK camasi IpeBHsIs Kak mpoka-puoT.CpaBHUBATH U

rpynmna opraHu3MoB. OLICHUBATh POJIb OaKTe-pHil-

[Ipouiecce xu3Henes- aBTOTPOQOB U OaKTEpUii-reTepo-

TEJIbHOCTH OaKTepuil. TpooB B mpupoieyY meHue

[TonsiTre 06 aBTOTpOdax paboTath ¢ 1a00paTOPHEIM

U rereporpodax, mpoxa- 00opyi0BaHuEM,

pHOTaxX M SyKapuoTax YBEJIMYUTEIbHBIMHI PUOOPAMH.

17 | I'puber. O6mas MHuoroo6pa3ue u 3Haue- | XapakTepu3oBaTh [Toxpa3aensars NUIAIOYHbIC l'oroBuTH MH-
XapaKTePUCTHKA. Hue rpudoB. CtpoeHue CTpOCHHE rpuObl Ha MJIACTUHYATHIE U Kporpenapar
MHoroo6pasue HIISATOYHBIX TPHOOB. HUTSTIOYHBIX TpyOuarTsie. ONUCHIBATH KYJIBTYpPbI
rpudoB. [1necueBble TpuobI, UX rpu0oB. CTpOEHHE IJIECHEBBIX TPHOOB 10 | poxokeit. U3ydarsb

UCIIONb30Ba-HUE B
3/IpaBOOXPaHEHUH
(aHTUOMOTHK MCHUITHII-
nuH). OJTHOKJIETOYHBIS
rpudb1 — Apoxoku. Mx
UCTIOJIb30BaHUE B XJIe-
OoreueHnu U MMBOBape-
HuK. Cheno0HBIE U S110-
BUTHIE rpubkl. [IpaBuna
cbopa u ynotpeOneHus
rpu6oB B numy. [Tapasu-
Tudeckue rpudbl. Pomib
rpubOB B IPUPOJE U
YKU3HU YeJIOBeKa

pHUCyHKY yueOHuKa.OOBSICHATH
TEPMUHBI «QHTHOUOTUK» U
«TEeHUIWUTHH Y. Pacrio3HaBaTh
CheOOHBIE U S0BU-THIE TPUOBI
Ha TaOJIUIaxX ¥ PUCYHKaX
y4ueOHHKA. Y 4acTBOBaTh B
COBMECTHOM 00OCYKIe-HIUHI
paBuiI cOOpa U MCIIOJIB30BAHUS
rpu0oB.O0BACHATH 3HAUCHUE
rpuOOB JIJIsl Ye-JI0BEKa U JUISI
TIPUPOJIBI

TUIECHEBBIE TPUOBI TIO]
MHUKPOCKO-TIOM TIPH
Ma-JIOM yBEIH-YCHUU
Ha ro-TOBBIX
M\MHKpOIIpena-
paTax.OIeKTpOH-HbIE
TaOJIUIIBI M TUTAKATHI.
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BBenenue — 2 9
P.1. HacnenctBeHHOCTD, cpeqia 1 00pa3 )KU3HU — PaKTOPBI 310POBbs — 6 1

P.2. [1enocTHOCTh OpraHnu3Ma 4ejIOBeKa — OCHOBA €ro KMU3HEAESITEIbHOCTH — 7 4.

TemaTuueckoe MmiIaHUpOBaHUE B 8 Kilacce

P.3. OnopHo-nBurarensHas cucrema. @usndeckoe 310poBbE — 7 4.

P. 4. Cucremsl xxu3Heobecriedenusi. QopMupoBaHUe KyJIbTYpbl 340pOBbs — 28 4

P.5. PenponykTuBHas cuctema v 310poBbe — 3 4.

P.6. Cucremsl perynsiuu Xu3HeAesI TeIbHOCTH — 7 4.
P.7. Cass3b opranusma c okpyxatouieit cpeoit. CeHcopHble CUCTEMBI — 6 4.
O6006menne — 1 4.

Ne | Tema Coneprxanue [leneBast yctanoBka | Konuu | OcHOBHBIE BUIBI AesiTebHOCTH | Mcnonb3oBaHue

n/ ypoka €CTBO | OOydYarommxcs Ha YpOKe/BHEY- 00opoioBaHus

I YacOB | pOYHOM 3aHSTHUHU

Pacrenust — npou3BOAUTENIN OPTaHUYECKOIO BEILIECTBA

1 Knetka — CtpoeHue opranuzma W3yuuts ctpoenue, | 1 Ha3sriBaTb OCHOBHBIE YaCTH Mukpockorm
CTPYKTYypHas YyeJIoBeKa: KJIIETKH, TKa-HH, XAMHUYECKHUH COCTaB kJeTkr. ONHUCHIBAaTh (QYHKITHH 1 (pOBOH,
eINHULIA OpraHbl, CHCTEMBI OPT'aHOB. KJIETKH TaK K€ Mpo- opranonioB. OOBSACHATH MHUKPOIIpENna-parel,
Opranm3mMa Mertoabl n3yde-Hus KUBBIX LIECCHI MOHSITHE «(pepMeHTY. nabo-paTopHOE

OpPraHU3MOB: Ha0JIIOJICHHUE,
U3Mepe-HUE, IKCIIEPUMEHT.
JlaGopaTtopHas pabora 1
«JleiicTBue pepmenTa
KaTajnas3bl Ha IEPOKCU]
BOZOPOI»

KHU3HCACATCIIb-
HOCTH

Pasnuyats mpotecc pocta u
npoiiecc pa3Butusi. OnuceIBaTh
MIPOLIECC JIETICHUS] KIETKH.
BeinonHsATe 1a60paTopHbIi
OIIBIT, HA-OJII00ATH
MIPOUCXOISIINE SIBIECHUS,
(¢uKcupoBaTh pe3yabTaThl
HaOI01e-HUsl, eNaTh
BBIBOT16I. COOJTFOIATh TIPaBHIIa
paboTHI B KaOu-HETe,
oOparieHus ¢ 1a00paTOPHBIM

obopyoBa-HUE
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000pyI0BaHHEM

KomnoneHTBI
Opranu3ma
qeJIoBEKa.

CrtpoeHnue opranusma
YeJIOBeKa: KJIETKH, TKa-HH,
OpTraHbl, CHCTEMBI OPTaHOB.
MeTo/bI H3yde-HuUS KUBBIX
OpPraHU3MOB: Ha0JIIOICHHE,
u3Mepe-HHe, IKCIIEPHUMEHT.
JlaGopartopHas paborta 2.
«KreTku u TkaHu 107
MHKPOCKOTIOM»

O0600muTE U
yrayOuTh 3HAHUS
yUaImxcs 0 pa3HbIX
BHIaX W TH-TIOB
TKaHEN yelloBeKa

OnpenensiTb NOHATHS: «TKaHbY,
«CHU-HAIIC»,

«Heupornua». Ha3slBaTh TUIIBI U
BUJIbI TKaHEN MO-3BOHOYHBIX
KUBOTHBIX.Pa3nuyath pazHeie
BUJIBI M TUIIBI TKa-HEH.
OnwuceIBaTh 0COOEHHOCTH TKa-
Hel pa3HbIx TunoB. Cobmonarh
npaBuia oOpaleHus ¢
MuKpockornoMm.CpaBHUBATb
WITIOCTpAIMK B ydeOHU-Ke ¢
HATYpaJIbHBIMU

00BbeKTaMu. BeInonHATh
HaOJII0ICHUE C IOMOILBIO
MHUKPOCKOIIa, OIUCHIBATh
pe3yabTarel. CobmoaaTh
npasuiia paboThl B KaOU-HETE,
oOpartieHus ¢ 1abopaTOpHBIM
000py1I0BaHHEM

Mukpockon
ndpoBoi,
MHUKpOIpEena-paThbl
TKaHen

OO6iee crpoeHUe
ckenera. OceBoit
CKEJIET
Crpoenue, cocTas
U CoeUHE-HUE
kocreii. JIabo-

paropHast pabora 3.

«CTpoeHue KocT-
HOM TKaHN)
JlaGopaTopHas pa-
o6ora 4. «CocrtaB
KOCTEM»

Ornopa u IBHKEHHE.
OrnopHo-aBUTATENBHAS
cucteMa. MeToibl u3y4e-Hus
JKUBBIX OPraHU3MOB:
HaOJIIOZICHUE, H3MEPE-HHE,
sKkcnepuMeHT. Ckener
TOJIOBBI M TYJIO-BHIIIA.
CKkeJleT KOHEUYHO-

creit. CTpoeHue CKeseTa mos-
COB KOHEYHOCTEW, BEpX-HEU
1 HHKHEH KOHEYHO-CTEH.
Ckernet
KoHeuHocTeCTpoeHue

W3yuuth cTpoeHwme,
COCTaB U TUIIbI
coeu-HEHHs
kocrer. M3yunts
CTPOCHHE U
0COOEHHOCTH
CKeJIETa TOJIOBBI U
TYJIOBHIIA

a3bIBaTh YaCTH CKeJeTa.
OnuceiBath pyHKINN
ckenera.OnuceIBaTh CTPOECHUE
TpyOUaThIX KO-CTEH U CTpOCHUE
cycraBa.PackpsiBaTh 3HaueHHE
Ha/IKOCTHHUIIBL, XPIIIIA,
CyCTaBHOM CyMKH, I'y04aToro
BEIIECTBA, KOCTHOMO3TOBOM
10JIO-CTH, JKEATOr0 KOCTHOT'O
Mo3ra. OObSICHAT 3HaUEHHUE
COCTaBHBIX KOMIIOHEHTOB
KOCTHOM TKaHU.BbIIONHATH
71a00paTOPHBIE OMBITHI,

PaGora ¢ my-nsprom
«Cke-JIeT uenoBe-
Ka» DJIEKTPOHHBIC
TaOJIUILI U [IJIaKaThI
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CKEJIETa MOSI-COB
KOHEYHOCTEW, BEpX-HEN U
HIKHEN KOHeuHOo-cTen. JI.P.
5. «MccnenoBanue cTpoeHus
IUIEYEBOTO I105ICa»

¢ukcupoBath. ONMKUCHIBATH C
MTOMOIIBIO WILTIOCTPA-IIUHU B
yueOHUKE CTPOCHHE
yepena.Ha3piBaTh oT1€IbI
IMO3BOHOYHUKA M YaCTH
M03BOHKa.PackpbIBaTh 3HaUEHUE
yacTel mo-3BoHKa. OOBIACHATH
CBSI3b MEXy CTPOCHHEM U
(GYHKIMSIMU TTO3BOHOYHHKA,
IpyAa-

HOM kieTkHn. Ha3pIBaTe gacTtu
CBOOOIHBIX KOHEY-HOCTEH U
IOSICOB

KoHeyHOoCTeH. ONMMCHIBATh C
MMOMOLIBIO WJUIKOCTpa-LUUNA B
y4eOHHMKE CTPOCHHUE CKelleTa
KOHeuHOoCTeH. PackpriBaTh
MPUYHMHY Pa3Iudus B CTPOSHUHU
MosiIcCa HUKHUX KOHEUYHO-CTEH y
MY>KUHH U KEHITUH. BBISIBIATH
OCOOEHHOCTH CTPOEHHUS CKelleTa
KOHEYHOCTEH B X0JIe HA0II0-
JICHUSI HATYPAJTbHBIX 00BEKTOB

MpleyHas
cucrema. CtpoeHue
U (QYHKIIUU MBIIIIILI.
PabGora Mprmig

Onopa u 1BUKEHHE.
OnopHo-ABUTaTeIbHAS
cucrteMa. MeTo/1bl U3y4eHus
JKUBBIX OPTaHU3MOB:
HaOII0IeHNE, U3MEpPEHUE,

PackpsITh CBA3B
byHKIMH |
CTPOCHMUS, a TAKXKE
pPa3IYHl MEXITY
[JIAJIKUMHU 1

PackpbIBaTh CBSA3b PYHKIIUH U
CTpOE-HHs Ha IPUMEpE
pa3anunii MeXy MNIaJKUMU U
CKEJICTHBIMU MBILIIAMH,
MUMHUYECKHUMHU U KEBATEIbHBIMU

Mukpockon
nndpoBoi,
MUKpOIIpena-paTsl
MBIIIEY-HOW TKaHH.
ONEKTPOHHBIE

sKcriepuMeHT. [IpakTiyeckas | CKeJleTHBIMU MbIamMu. OnuchIBaTh C tabnuupl. Hudposas
pabora: «M3yuenue MBIIIA-MH IIOMOUIbIO WITKOCTPA-LUi B nabopaTopus 1o
PpacIoIOkKe-HHUs MBI YeJI0BEKa. yu4eOHUKE CTPOEHHUE CKEJIETHOW | (U3MO0JIO-TUH (JIaTYUK
TOJIOBBI» MBIIIIIBL. CHJIOMEP)

Crpoenue TpaHcnopT BeUIECTB. N3yuuts OnpenensiTb NOHSATHSL: Mukpockon
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cepAevHo-
COCYAMCTOM
CUCTEMEI

BuyTpeHnnss cpena op-
raHu3Ma, 3HauYeHHUe €€
noctosiHcTBa. KpoBeHocHast
U JinMpaTUIecKasi CHCTEMBI.
Kposs. JIumdpa. MeTtoabr
W3YYCHUS KUBBIX
OpraHU3MOB: Ha-OJt0IeHUE,
U3MEpEeHHe, YKCIIEPHUMEHT.
JlaGopaTtopHas pabora 6.
«CpaBHEHHE KPOBH YeIOBEKa
C KPOBBIO JIATYIITKH

BHYTPEHHIOIO Cpey
OpraHu3Ma
YyeJoBeKa, eé
CTpPOEHUE, COCTAB U

byHKIHH.

«roMeocTas3y», «(popMeHHbIE
AIIEMEHTHI KPOBU», «ILJIa3Ma»,
«aHTUTEHY, «AHTUTEIION.
OOBSCHATD CBSI3b MEXKY
TKaHEBOH JKHJIKOCTBIO, TUM(Oi
U IJIa3MOM KPOBU B OpraHU3Me.
OnuceiBath QyHKINN
kpoBu.HaswiBath hyHKIIUU
SPUTPOLIUTOB, TPOMOOLIUTOB,
neikonuToB. ONKUCHIBATH BKIIA/
PYCCKOIl HAyKu B pa3BUTHE
MeAUIMHBL. OTIHCHIBATH C
MMOMOULIBIO WJUIKOCTpa-LUUNA B
yueOHHUKE poIecc CBEPTHIBA-
HUS KPOBH U (haromuros.
BrimonHsaTe nabopaTopHbie
HaAOIIO-JICHHSI C TTOMOIIBIO
MUKpOCKOIIa, GUKCHPOBATH
pe3ynbTaThl HAO01e-HUi,
nenath BeIBOABL. CoOJIIO1aTh
npaBuja paboThl B KaOHU-HETE,
oOpailieHus ¢ J1abopaTOpHBIM
000pyI0BaHHEM

Mukpockorn
1 (poBoH,
MUKpOIpena-parbl

JIBU>KeHHE KPOBU
10 COCyJaM.

TpancnopT BewecTs.
KpoBenocHas u numda-
TUdeckas cucteMsl. Kpo-
BSIHOE JIaBJICHHUE U MYJIbC.
MeTo1bI U3y4eHHsI )KUBBIX
OpraHU3MOB: HaOJIOICHUE,
U3MEepEeHHe, YKCIIEPHUMEHT.
[IpakTuueckas padbora
2.«Omnpenenenune YCC,
CKOpPOCTH KPOBOTOKAY,

N3yunTh Npu4KHbI
JBUKCHMS KPOBH I10
cocyiaM.

OnuceIBaTh ¢ MOMOIIBIO
WJUTFOCTPA-IIA B YICOHHKE
CTPOEHHUE Ccep/lia 1 Mporece
CepJICYHBIX

cokpaieHnii. CpaBHUBATh BUIBI
KPOBEHOCHBIX CO-CYJIOB MEKIY
c000i1.OnuchIBaTh CTPOCHUE
KpYyroB KpOBO-00palieHusl.
[Tonumate paznuuue B
MCIOJIb30Ba-HUH

Hudposas
nabopaTopus 1Mo

buznono-run (IaTIuK
4yCQO)
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3. «MccnenoBanue pe-
(JIeKTOPHOTO MPUTOKA KPOBU
K MBILIIAM, BKIIOUMBIIUMCS
B paboTy»

JI/p 7. «OnpenencHue
MUHYTHOT'O 00bEMa
KpOBOOOpaIieHus
KOCBEHHBIM METO/IOM B
MOKO€ U Tociie pu3ndeckon
Harpy3kmu» M3mepenue
apTepHaJIbHOTO J1aBJICHUSI.
Onpenenenue
CUCTOJIMYECKOI0 U
MHUHYTHOT'O 00bEMOB KPOBH
pacyeTHBIM METOJIOM

npujIaraTCJbHOIO «apTCprualib-
HBIN» IMPUMCHUTCIIBHO K BULY
KpOBH 1 K COCylaM

Perynsuus
KPOBOOOpAIIEHUS
[Ipenynpexnenue
3a001eBaHNMi

Cep/IIia u COCy/IOB.

KpoBenocHas u nmumda-
TUYecKas cucteMbl. Bpen
TabakoKkypeHusi. MeTo b
U3YUYCHHUSI JKUBBIX
OpraHU3MOB: Ha-0Jt0ICHUE,
U3MEPEHUE, IKCIICPUMEHT
[IpakTuueckas padora 4.
«JlokazarenbcTBO Bpea
TaOaKOKypEHHS»

N3yuuts paboty
cepara ot ¢pusnde-
CKUX Harpy30K U
BIUSTHUS
HETaTUBHBIX
(dhakTOpOB
OKpY>Karo-11en
cpensl

PackpbiBaTh mOHATHSA:
«TPEHUPOBOY-HBIN 3 HeKT»,
«(pyHKIIMOHATBHAS TIPOOAY,
«JIaBAIIAS TIOBSI3KAY, OKTYT»
OOBSCHATD BAXKHOCTH
CUCTeMaTH4e-CKUX (PU3nuecKux
Harpy3oK Jijisi HOp-MajJbHOTO
cocrosiHus cepaua.Pasnuyars
MPU3HAKU PA3IMYHBIX BU-JIOB
KpPOBOTEUECHU . AHAIU3UPOBATH
1 000011aTh HH(OP-MALUIO O
MTOBPEKICHHUSX OPTaHOB
KPOBEHOCHOU CHCTEMBI U
npuémMax OKa3aHus IepBOI
MTOMOIIH B XOJI€ TIPOJAOJKEHUS
paboTBI HA/I TOTOBBIM MTPOSKTOM
«Kypchel nepBoit oMoy AJ1st
IIKOJILHUKOB)

[udposas
nabopaTopus 1o

¢buznono-run
(apTepuanb-HOTO
JIaBJIC-HUS)
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O06006111EH1E
Bnusinue ¢puznye-
CKHUX YIPa)KHEHUU
Ha CepJeYHO-COCY-
JUCTYIO CUCTEMY

VYkpeneHue 310poBbs.
Bnusinue ¢puznueckux
YIPaXHEHHUI Ha OpraHbl U
CHCTEMBbI OpraHoB. MeTo1bl
W3YYEHUS KUBBIX
OpPraHU3MOB: Ha0JIIOICHHE,
U3MEPEHHE, IKCII-PUMEHT.
[IpakTuyeckas pabora 5.
«DyHKIIMOHAJIbHAS Cep-
JIEYHO-COCYTUCTast MPoOay»

Bocnuranue 6epex-
HOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO,
MIPUBUTHE UHTEpECA
K U3Y4YECHUIO
npeamera

Pasnuyath nmpu3HaKku pa3nuyHBIX
BU-TIOB

KpoBoTedeHHt. ONUCHIBATH C
ITOMOILBIO WILTIOCTpA-1Ui B
yueOHUKE MEpPbI OKa3aHUs
NEpBOM IOMOIIH B 3aBUCUMOCTH
OT BUJIA

KPOBOTEUEHHUS. BEIOMHATD ONBIT
— Opath QyHKINO-HATIBHYIO
po0y; huKcupoBarth pe-
3yJbTaThl; IPOBOJIUTH
BBIUMCJICHUSI U JIENIaTh OLICHKY
COCTOSIHUS ceplia 110
pe3ynbraTam omnbita.Cobio1aTh
npaBuiIa paboThl B KaOHU-HETE,
oOpareHus ¢ 1abopaTopHBIM
o0opynoBaHuEM.
AHanu3upoBath U 0000111aTh
HUH(OP-MAIUIO O TOBPEKACHUIX
OPraHoOB KPOBEHOCHOM CUCTEMBI
1 IpUEMAaxX OKa3aHUs MEePBOM
IIOMOIIH B X0JI1€ POJAOJKEHUS
paboThl HAJl TOTOBBIM MTPOEKTOM
«Kypchl nepBoit TOMOIIN 11t
IIKOJIbHUKOBY

[udposas
naboparopus 1o

busnonao-run (AaTINK
YUCC u apre-
PHATIBHOTO JIaBJICHUS

Crpoenue u
(GyHKIIMM OpraHoB
JIbIXaHUS

Jlpixanue. JIprxarenbpHas
cucrema. ['a3000MeH B
JIErKNUX U TKaHsIX. MeTo-Ibl
W3YYCHUS KUBBIX OP-
TaHU3MOB: HaOJIIO/ICHHE,
HU3MEpPEHHE, IKCTIEPH-
MmeHT.JlabopaTopHas pabora
8. «CocTaB BIBIXaeMOTO U

N3yuuts cTpoeHue
JIETKUX U MEXaHU3M
ra3oo0OMeHa.

OnuceIBaTh CTPOEHUE JETKUX
yeno-Beka. OOBSACHATh
IIPEUMYILECTBA AJIbBEOJISIPHOTO
CTPOEHHSI JIETKUX T10 CPABHEHUIO
CO CTPOEHUEM JIETKUX Y
IIPEACTABUTENEH IPYTUX
KJIACCOB I10-3BOHOYHBIX
YKUBOTHBIX.PackpbIBaTh poJib

Hudposas
naboparopus 1o

9KOJIOTUH (AATYUK
OKH-CH YIJIepo/a,
KHCIIOpOo/a,
BJIQKHOCTH)
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BBIIBIXa€MOI'0O BO3AyXa»

reMoriiobnHa B ra-3000MeHe.
BoimonHsaTh 1abopaTopHbIi
OTIBIT, JIe-JIaTh BHIBO/I IO
pesyibraram onbiTa.CobmoaaTh
npaBuja paboThl B KaOU-HETE,
oOparieHus ¢ 1abopaTOPHBIM
000pyI0BaHHEM

10

JIpIxaTenbHbIE IBHU-
xeaus bone3nu
OpPTaHOB JIbIXaHUS

Jlpixanue. /[prxarenbHas
cucrema. Bpen tabako-
KypeHus. MeTobl u3y-ueHus
JKUBBIX OPTaHU3-MOB:
HaOII0IeHUE, U3-MEepEHHeE,
sKcnepuMeHT. JlabopaTopHas
pabora 9. «JIpIxaTenbHBIC
JIBUKEHUS

10.«M3mepenne oobeMa
TPYJHOM KJIETKU y UeJOBEKa
TIPH TBIXaAHUH

11.«Kak npoBeputh
caTypaluio B JJOMAaITHUX
ycrnoBusix» Perymsius
npixanud. ['urnena opranon
npixa-Hust. 3a0oseBaHus
Opra-HOB JIbIXaHUS U UX
npenynpexaenue. Mu-
dexroHHbIe 3200TeBaHUS U
MepBI UX TPOPHUIAKTHKH.
Bpen TabakokypeHus.
[TpakTnueckas padota 6.
«OrmpeneneHue 3amnbi-
JIEHHOCTH BO3AYyXa»

CdopmupoBats 3Ha-
HHS O MEXaHU3ME
JIbI-XaTEeIbHBIX
JIBIKEHHUH,
pa3BHUBATh MMOHATHE
«ra3000MeH.

OnuceiBath pyHKINUN
nuagparmel. Ha3piBaTh oprassi,
Yy4acTBYIOIIHE B MPOLIECCe
JbIXaHus1. BRIMOTHATE
71a00paTOPHBIN OMBIT HA TOTOBOM
(W11 U3TOTOBJICHHOM CaMO-
CTOATEIHHO) MOJIEINH,
Ha0JII0aTh IPOUCXOIAIINE
SIBJICHUS U OIUCHI-BATh
IIPOLIECCHI BAOXA U
BbII0Xa.COoOMIOIaTh MpaBwIIa
paboThl B KaOu-HeTe,
oOpailieHus ¢ 1abopaTOpHbIM
obopynoBanuem PackpriBaTh
MOHSITHUE KU3HEHHAsl EMKOCTh
NErkux».OOBACHATH CYTh
OIACHOCTH 3a00JIe-BaHuUs
TPUIIIIOM, TyOEpKYIE30M JIET-
KHMX, pakoMm JIETkux. Ha3piBaTh
(bakTopHI, CIIOCOOCTBYIO-IITNE
3apakeHUI0 TyOepKyn&30M JEr-
kux.Ha3siBath Mepsl,
CHUIKAIOIIIHE BEPO-SITHOCTD
3apa)keHus 0OJIe3HSIMU,
nepeaaBaeMbIMH Yepe3
BO3ayX.PackpbiBaTh criocod

Hudposas
naboparopus 1o

bu3nono-run (IaTINK
YacTOThI JbI-XaHUS)
[udposas
naboparopus 1o
9KOJIOTHH (JaTYuK
OKH-CH yIJIepo/ia)
nabopaTopus 1Mo
buznono-run (IaTIuK
YaCTOTHI JbI-

XaHHUs)
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UCIIONIb30BaHus (urrooporpadun
JUTSL TUATHOCTHKY TTaTOT€HHBIX
u3MeHeHu# B NErkux.O0bsICHATH
B2XHOCTh THTUEHBI TTOME-IIICHHIA
U JIbIXaTeJIbHOW TMMHACTUKHU 15
310pOBbs yenoBeka.lIpoBoauTs
OTIBIT, PUKCUPOBATH pe-
3yNBTATHI U JENIaTh BBIBOJ 11O pe-
3ynbTaTam ombitTa. CobmoaaTh
mpaBuja paboThl B KaOHU-HETE,
oOpaitieHus ¢ 1abopaTOpHbIM
000pyI0BaHHEM

11

OOMEeH BEILECTB.
ITutaunue.
[IumeBapenue

[Turanue. [Iumesape-Hue.

HI/IH_[eBapI/ITeJ'IBHaH CHUCTCMaA.

MeTOIILI I/I3y‘-Ie-HI/ISI JKHUBBIX
OpraHU3MOB: HaOJIIOICHHE,
u3Mepe-Hue, IKCIIEPUMEHT.
[TpakTrueckas padota 7.
«OrmpeneneHne MecTo-
ITIOJIOKCHUSI CIITFOHHBIX
KEIE3»

N3yunTs 3HaUYEHHE
U CTPOCHHE
Pa3JINYHBIX OPraHOB
nuuieBape-Husl.

OrnpenensTs MOHITHE
«muieBape-aue». OnuceBaTh ¢
IIOMOILBIO WILIIO-CTpaluil B
y4eOHHMKE CTPOCHUE TTH-
IIEBAPUTEIBHON CUCTEMBI.
Ha3zpiBaTh pyHKIMH pa3aHyuHbIX
opra-HOB
nunieBapenus.HaszpiBath MecTa
BIIAJICHUSI MUIIEBA-PUTEIBHBIX
JKeNE3 B UILEBAPUTENb-HBINA
TPaKT.BBINONHATH OMBIT,
CpPaBHMBATh pe-3yJIbTaThl
HaOJIFOEHUSI C OIMCAHUEM B
yueOHHKe

ONEKTPOHHBIE
TaOJIUIIBI U TTAKATHI.
Hudposas
nabopaTopus 1Mo
skozoruu (naruuk pH)

12

[TumeBapenue B
POTOBOM MOJIOCTH.
J/p 8
«Pacienienue
BEILECTB B POTOBOU
ITOJIOCTH

[Turanue. [1uimesape-Hue.

HI/IH_[eBapI/ITeJ'ILHaH CHUCTEMA.

MeTo1bl U3yde-HUS KUBBIX
OpPraHU3MOB: HaOIIOICHNUE,
u3Mepe-HHe, IKCIIEPHUMEHT.
JlaGopaTtopHas pabora 12.
W3yueHue KMCIOTHO-

PackpsiBath
(GYHKIIUH CIIOHBI U
’KEITyI09HO-TO COKa
JUIs Tporiecca
MUIIEBAPEHUS

PackpeiBath QpyHKLINU

citoHbL. ONU-ChIBaTh CTPOCHUE
KETyI0YHOM cTeH-KU. Ha3piBaTh
aKTUBHbBIE BEILIECTBA,
JICUCTBYIOLME HA MUIIEBON
KOMOK B XeJyJKe, U UX
¢bynkuuu. BeinogaHsTh

[Hudposas
naboparopus 1o

9KOJIOTHH (JaTYuK
pH))
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HIenoYyHoro Oananca
MUIIEBBIX MTPOTYKTOBY

13. «/letictBue pepMeHTOB
CJIFOHBI Ha Kpaxmainy,

14. «/letictBue pepmMeHTOB
KEITYJI0YHOTO COKa Ha OeNIKU

71a00paTOPHBIE OTIBITHI,
Ha0JII0aTh TIPOUCXOIAIINE
SIBJICHHS U JIEaTh BBIBOJI 110
pe3yJabTaTtaM Ha-

omronennii. Cobro1aTh rpaBuia
paboThI B Kabu-

HeTe, oOpalleHus ¢
1a0opaTopHbIM 000pyI0BaAHUEM

13 | OGmeH BemiecTB U | PanmonanbHoe nuTaHue. YcTaHOBHTH OnpenensiTb NOHATHS [Mudposas
SHEpIuy . Hopwmbl 1 pexxuMm nuTa-HUsA. | 3aBUCU-MOCTb «OCHOBHOU 00OMEH», «00Imuit nabopaTopus 1o
Buramuab! MeTtoap! H3y4eHus )KUBBIX MEXY THIIOM oOmen».CpaBHUBATh OpraHu3M | GU3UOJIO-TUH (JaTUYUK

OpPraHU3MOB: Ha0JIIOJICHHE, JeSTEIbHOCTH YeJIo- B3pOCJIOro 1 peO&HKa 1o YaCTOTHI JbI-XaHUS,
u3Mmepenue. [Ipaktuueckas BEKa U HOpMaMu [10Ka3aTeJsIM OCHOBHOI'O UcCc,
paborta 8. «OnpezneneHue IU-TaHUs, Yepe3 o0MeHa.O0BACHATD apTepUaNbHO-TO
TPEHUPOBAHHOCTH OCHOB-HBIE 3aBUCUMOCTH MEX1Y TH-TIOM JTaBIICHUST )
OpraHusMa 1o HIOHATHS: JeSITEIbHOCTH YeJIOBEKa U HOP-
(GyHKLIMOHAIBHOI TpoOex» «OCHOBHOH 0OMEH, Mamu nuTanud. IIpoBoauts
«0O1Iuit OOMEHY. OLICHUBAHHUE TPEHUPO-BAHHOCTH
OpraHu3Ma C IMOMOIIBIO
(GyHKIIMOHAIBHON IPOOBI,
(bUKCUPO-BaTh pe3yabTaThl U
JieNaTh BBIBOJI, CPABHUBAS
HKCIIEPUMEHTANIbHbIE JAHHBIE C
ATAJIOHHBIMHU
14 | Ponb koXH B Ponb koxH B TEpMOpETY- PackpriBath posib KnaccudumupoBars npuauHsI [udposas

TEPMO-PETYIIALUN

JSAUH. 3aKaauBaHHe.
Oxka3zaHue 1epBoi o-MOIIH
MPU TEIJIOBOM M COJIHEYHOM
ynapax

JL.P 15. «Onpenenenuie
KOYKHO-COCYAMCTOMN peakiuu
(meton nepmorpaduzma)y»

KO-KH B
TEPMOPETYJISA-1IUH.
OnuceIBaTh
IIPUEMBI NIEPBOM I10-
MOIIY MPpU
TEIJIOBOM M
COJIHEYHOM YyJiape.

3a00-seBaHMi koxH. Ha3piBaTh
MPU3HAKU 0K0Ta, 00MOpo-
KeHUs KOokU. ONKCBIBaTh MEPHI,
IIPUMEHSIEMBbIE TPU 0XKOTax,
o0MopoxkeHHuax.OnuceIBaTh
CUMITOMBI CTPUTYILETO JIUIIAs,
yecoTku.HazbiBaTh MephI
npoHIAKTUKN HH-(DEKIIMOHHBIX

nabopaTopus 1o
(U3HOO-TUN JATYHK
TeMIepaTypbl U
BJIQKHOCTH )
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KOXKHBIX
3aboneBanuil.Onpenensirsb
MOHSTHE «TEPMOPETYIISI-IIHSD.
OnuceIBaTh CBOMCTBA KOXKH,
MO3BOJIAIOIINE €11 BHITTOJIHATH
yHK-

IIMIO OpraHa TePMOPETYJISLHUN.
PackpbIBaTh 3HaUeHHE
3aKaJIMBAHUS JUIsl OpraHU3Ma
.OnuceIBaTh BUABI
3aKaJIMBAOLIUX MPOLIETYP.
Ha3zbiBaTh mpu3HaKH TEIIOBOTO
yZia-pa, COJTHEYHOT O
ynapa.OnuceBaTh NPUEMBI
NEPBO MOMOIIX NPU TETUIOBOM
yzape, COJIHEYHOM
ynape.AHanu3upoBarh U
000011aTh HHPOP-MALIUIO O
HAPYIICHUAX TEPMOPETYJIs-1IHH,
MOBPEXICHUAX KOXKH U TIPUEMax
OKa3aHUs EPBO TTOMOIIU B
XO/JIe 3aBepIICHUs] paObOTHI HAJ|
npoexktoM «Kypchl mepBoi
MIOMOIIH JUUTSI ITKOJIbHUKOBY

15

ABTOHOMHBIM
OTJZIEJl HEPBHOM
CHCTEMEL.
Heitporymopansna
Sl pETYJISIIUA.
ComMaTH4ecKui 1
BEreTaTUBHBIN
OT/EJIbl HEPBHOM
CHCTEMEI

HeiiporymopanbeHas pe-
TyJISILUS TPOLECCOB
KU3HEACSTSIIBHOCTH Op-
raHu3ma.

JlabopaTtopHas pabora 16.
«O11eHKa BereTaTuBHOM
PEaKTUBHOCTH aBTOHOMHOM
HEPBHOU CUCTEMBI

N3yuuth cTpoeHue
Y 3HAUYEHUE
ABTOHOM-HOU

HepBHOﬁ CHUCTC-MBI.

HaspiBath 0coO€HHOCTH PaObOTHI
aB-TOHOMHOTO OT/ieJia HEPBHOM
cucrte-Mbl. Paznmuyats ¢
MOMOIIBIO WIITIOCTPALIUU B
y4eOHHMKE CUMITATUYECKUNA U
napa-CUMNaTH4ecKui
MOAO0T/IEIbI aBTO-HOMHOTO
OTJIela HEPBHOU CHUCTEMBI IO
0COOEHHOCTSIM

[udposas

nabopaTopus 1o
(U3HOTIO-TUU JATYUK
apTepHaIbHO-TO
JaBjieHus (ImyJbca)
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cTpoenus.PaznnuaTte
MapacUMNaTUYECKUN U
CUMIIATUYECKHUH MOJOTAENBI 10
0C0-OCHHOCTSIM BIIMSIHUS Ha
BHYTpeHHUE opraHbl. OObSICHATh
Ha IpPUMeEpEe peaKkluy Ha CTpece
COTJIaCOBAaHHOCTH PabOThI XKeNe3
BHYTPEHHEN CEKpeLuu U OTe-
JIOB HEPBHOM CUCTEMBI,
paznuuue

MEXy HEPBHON U TYMOPAJILHON
pe-rymsuuei no oduemy
XapaxkTepy BO3JIECUCTBUS Ha
OpraHu3M. BBINOIHATE OMBIT,
Ha0JII0/1aTh MPOUC-XOIALIHE
IIPOLIECCHI U CPAaBHUBATH
IIOJIy4YEHHBIE PE3YJIbTAThI ONbITA
C 0’KUA€MbIMH (OMMCAHHBIMU B
TEeKCTe yueOHHKA)

Mepeaar vepes Anasok 10.11.2023 14:18 GMT+03:00 /

9a3435e3-d6fd-4dfa-8d6d-cdcf628b0176 \‘J
Crpanviua 49 u3 57 \

2 )

\
"/



Brenenue — 2u.
P.1. Opranusm — 19 4.

TemaTuueckoe miaHupoBaHue B 9 kinacce

P.2. Bun. Ilonynauuda. OBomronust BUIOB — 13 4.
P.3. Mecto 4enoBeka B CUCTEME OpraHUYeCcKoro Mupa. — 12 4.
P.4. buonenos. Oxocucrema - 144

P.5. buocdepa — 7 u.
O06o061eHne — 1 4.

Ne | Tema Coneprxanue LeneBas yctanoBka | Konmua | OcHOBHBIE BUIBI IeATETLHOCTH | Mconb3oBaHue

n/ ypoKa €CTBO | OOydYarommxcsi Ha ypoKe/BHEY- o0opooBaHus

1 YacOB | pOYHOM 3aHSITUHU

1 PazMmHoOxeHue u I'maBHBIE CBOMCTBA pac- Yriyouts u 2 Beinenste 1 0600maTh [{udposoit Mukpockor

pa3BUTHE
OpTraHU3MOB.
PacturensHbIN
OpraHu3M
’KuBoTtHbll opra-
HH3M U €ro
0COOEH-HOCTH.

TEHHIi: aBTOTPO(GHOCTH,
HECIIOCOOHOCTh K aKTHB-
HOMY TIepeABUKECHHUIO,
pa3MereHrne OCHOBHBIX
yacTeld — KOpHs U mo-0era
— B JIBYX Pa3HBIX Cpefax.
Oco0eHHOCTH pacTUTENBHON
KJICTKU: TIPUHAIICKHOCTh K
Jy-KapuoTam, HaIu4yKe Kie-
TOYHOI CTEHKH, IJIACTU]] U
KPYIHBIX BaKyOJICH.
Crioco0bI pa3MHOKEHUS
pacTeHUN: MOJIOBOE U
6ecnionoe. OcobeHHO-CTH
MOJIOBOTO pa3MHO-

»keHus. Turbl 6ecrosoro pas-
MHO>KEHUSI: BEreTaTuB-HOE,
CTIOpaMHU, JICIIEHU-EM KIIETKH
HaznBoe OcoOeHHOCTH

000011aTh
CYILLIECTBEHHbIE
MPU-3HAKU
pacTeHuil u
pPacTUTENIBHON
KJIETKH.

Brigenuts 1 0000-
IIUTh
CYILECTBEHHbIE
MIPU3HAKU CTPOEHUS
Y MIPOLIECCOB
KU3HEEe-
SATEIbHOCTU
KUBOTHBIX

CYIIECTBEH-HbIE IPU3HAKH
pacTeHUil U pacTU-TEIbHOU
KIIETKU. XapaKTepu30BaTh
0COOEHHOCTH MPO-11ECCOB
JKU3HEJIEATEIbHOCTH pacTe-HUM:
MUTAHWUS, IBIXaHHUs, (POTOCHHTE-
3a, pa3MHOKeHUs.CpaBHUBATh
3HAa4YEHHE MOJI0BOTO U OECIOJI0ro
Croco00B Pa3MHOKEHUS
pacTeHuid, AenaTh BBIBOJbI HA
OocHOBe cpaBHEHUS. OOBICHITH
pOJIb Pa3JIMYHBIX pacTe-HUH B
KU3HH YelloBeKa.

IIpuBOoAUTHE PUMEPHI
UCIOJIb30Ba-HUSI YEIOBEKOM
pa3HbIX CIOCOO0B PA3MHOXKEHUS
pacTeHuil B X034ICTBE U B
npupoae Beyiensats 1 00001aTh
CYIIIECTBEH-HbIE PU3HAKH

U I'OTOBBIC MH-
Kporpenapa-Tbl,
nabopa-TopHOE 000-
pyZIOBaHUE MJISI TPUTO-
TOBJICHHSI BDEMEHHBIX
MHKPOIIPEapaToB
BuiaxkHsle mpenapatb
JKUBOTHBIX Pa3JIMYHBIX
THUIIOB
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YKUBOTHBIX OPTaHU3MOB:
MIPUHA-IEKHOCTH K
JyKapuoTam,
reTepoTpO(HOCTH,
CIOCOOHOCTH K aKTUBHO-MY
NepeIBUKEHMIO, 3a-00Ta O
MOTOMCTBE, MO-CTPOMKa
Kuui (THE3, HOP).
JleneHue )KMBOT-HBIX IO
cnoco0aM T00OBI-BaHUS
MU PACTHTEIb-HOSTHBIE,
XUIIHbIE, Ma-pa3UTHYECKUE,
MIATABIIAKY, BCESTHBIC

CTPOEHHUS U NPOLIEC-COB
JKU3ZHEJESATEIIbHOCTH

*UBOTHBIX. Habmogats u
ONMCHIBATh IIOBEJICHUE
XKUBOTHBbIX.Ha3bIBaTh
KOHKPETHBIE IIPUMEPBI
Pa3IMYHbIX AUKUX KUBOTHBIX U
Hau-00Jj1ee pacpoCTPaHEHHBIX
JIOMaII-HUX
KHUBOTHBIX.OOBACHATH POJIb
Pa3IMYHBIX )KMBOT-HBIX B )KU3HU
4esI0BeKa. XapaKTepu30BaTh
CIOCOOBI ITUTAHUSI, PACCEICHMS,
nepexuBaHus HeOnaro-
IPUSITHBIX YCIOBUM U
TOCTPOMKH JKU-JIHIL >KUBOTHBIMU

DKOJIOTHYECKUE
(bakTopbI U UX
NefcTBUE Ha

Cpenpl )KU3HH OpPTaHU3-MOB
Ha 3emiie: BoaHasd,

IMMO4YBCHHAA, OpraHn3-MCHHasl.

JlaTtb
XapaKTEPUCTUKY
OCHOBHBIM Cpe/iaMm

Beiaenars 1 XxapakTepus3oBarh
CyILIe-CTBEHHBIE ITPU3HAKYU CPEJL
’KU3HN Ha 3emie. Ha3biBaTh

Hudposas
naboparopus 1o

3KOJO0Irnn (,Z[aT‘II/IK

OpTaHH3M. Y cnoBHS KU3HU OPTAaHU3MOB | JKU3HH XapaKTepHBIC TPU3HAKU MYT-HOCTH, BJIaXK-
B Pa3HBIX Cpe/Iax. OpraHu3MoB — oOuTaresel 3Tux | Hoctu, pH, yr-
Dkonoruveckue GPaKTopsl: cpen KU3HU. XapaKTepr30BaTh JIEKHUCIIOTO Ta-3a U
abnoTHnye-ckue, YepTHI PUCTIOCOO-TICHHOCTH KHCJIOPO/Ia)
OMOTHYECKUE U OpPTaHU3MOB K Cpefie UX
AHTPOITOTEHHBIE HA3EMHO- obutanus. PacriosHaBate u
BO3/yIIHAS, XapaKkTepu30BaTh
IKOJIOTHYECKHE (haKTOPBI CPEJIbI
Bnusuue O06o061eHue panee u3y- BEISIBUTE OCHOBHBIE Bbinensars 1 xapakTepu30BaTh [udposast
MIPHPOJTHBIX 4eHHOro MaTepuaia. Ot- IKOJIOTHYECKUC TIPU-YUHBI YKOJIOTUICCKUX nTabopaTopus 1o
dbakTOpoB Ha HOIIICHHE YEIOBEKa K npoOemMbl Ouoche- npoOiem B 6uocdepe. 9KOJIOTHH (IaTYnK
OpTraHu3M PHUPOJIC B UCTOPHUH Ue- pslL. [IpoBectn [TporHo3upoBaTh MO-CICACTBUS | BIIAX-HOCTH, yTJIe-
YeI0BeKa. noBevectBa. [IpodiiemMsbl OLIEHKY KayeCcTBa UCTOIICHUS TIPUPOTHBIX KHCJIOTO ra3a

Oorochepsl: UCTOLICHHE

OKpY>Karo-11en

PECYPCOB M COKPALICHUS

U KHCJIOPOJIa)
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IPUPOIHBIX PECYPCOB,
3arpsi3HeHUE, COKpalie-H1e
OHMOJIOTUYECKOTO
paszHooOpasusi. Peme-aue
9KOJIOTUYECKUX MPOOIIEM
O6uocdepsl: palmoHaIbHOE
UCTIOJTb-30BaHHE PECYPCOB,
OXpaHa MPHUPOJIbI, Bce-0011ee
9KOJIOTHYECKOe 00pa3oBaHue
HaceJe-Husl.

JlaGopaTtopHas pabota
«O1eHKa KauecTBa
OKpY>Karollen cpesib»

CpeIbl.

OHOIorHYe-CKOTOo
pazHoob6pa3zus.O0Ccy)aaTh Ha
KOHKPETHBIX MPUMe-pax
HKOJIOTMYECKHE IPOOJIEMBI CBOE-
r'o peruoHa u 6mocdepsl B
11e10M. ApryMEHTHUPOBATh
HEO0OXOANMOCTD 3aIUTHI
OKpY’Karollle cpebl,
cOOII0ICHUSI TPaBUIT
OTHOUIEHUS K KUBOU U HE)KUBOMI
npupoie. BEISIBISATE U OIICHUBATH
CTETEHb 3a-TPSI3HEHUS
nomenieHui. PuKCupoBaTh
pe3ynbTaThl HAbOIe-HUH U
nenatb BeIBO1b. C0o0III01ATh
npaBuja paboThl B KaOu-HETE,
oOparieHus ¢ 1abopaTOPHBIM
000pyI0BaHHEM
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Beenenne — 14.
P.1. Ilogxomp! K u3y4eHuto 6uoysoruu — 2 4.
P.2. Ctpoenne u ¢pyHKImn kietku. Pasmaoxenune u pasutue — 16 4.
P.3. OcHOBHBIE 3aKOHOMEPHOCTH HACIEACTBEHHOCTH — 10 4.

P.4. OcHOBHBIE 3aKOHOMEPHOCTH U3MEHUUBOCTH - 4 4
O0600menue — 1 4.

Tematnueckoe nanupoBanue B 10 knacce

Ne | Tema Copnepxanue IleneBas ycrtanoBka | Konmu | OcHoBHBIE BUBI AesTenbHOCTH | Mcnonb3oBaHue
i/ ypoka €CTBO | OOydJarommxcs Ha YpOKe/BHEY- 000poIoBaHUs
i 4acoB | pOYHOM 3aHITHHU
1 benku. Ctpoenue | JI. p. 1. Posb pepmenToB B Boiscuuts ycnoBust | 2 OrnpenensitoT akTUBHOCTD T1€- JlaTyuk on -TH4eCKOn
0enkoBbIX MoJieKyln | kieTke JlabopaTopHas aK-TUBHOCTHU POKCHIa3bl CIIIOHBI, U3ME-PSAIOT | TUIOTHOCTH
pabora 2 «3ydyenwue bepMeHTOB ONTHYE-CKYIO INIOTHOCTD
(dbepMeHTaTUB-HOW aKTUBHO- pacTBOpOM
CTH CJIIOHBI»
2 | HykneuHoBsle JlaboparopHas pabota 3. [Tonyuuts npenapar | 1 [IpuroroBnenue romorenara o0- | Jlatuuxk pH
KHUCTIOTHI. «Bpigenenre u O4YNCTKA ountiennon JJTHK pasiua, oopa-60Tka aerep-
Anenosunrpugocd | JAHK u3 knetok pac-reHuit» reHTaMH, 0Ca-KICHUE
OpHasi KUCIOoTa HYKJICONPOTE-U0B, OUUCTKA
JIHK
3 Ctpoenue kierok | JI. p. 4. CTpoeHue KJIeTok Ha6mronate 1 [IpuroToBieHrne MUKpomnpena- Mukpockor, Habop

AYKapHOT.
[uTomnma3ma.
IIma3maTuueckas
MeMOpaHa.

AYKapUOT: PACTECHHUI,
JKUBOTHBIX, TpuboB. JI. p. 3.
JIBuKeHHE IUTOIIIa3MbI
JlaGopaTtopHas pabota 5
«[Ina3monu3 u Jerna3mMoan3
B PACTUTEJIBLHOU KIIETKE»
JlaGopaTtopHas paborta 6
«BnusHue oc-moca Ha Typ-
TOPHOE COCTOSI-HHUE KIIETOK
JlaboparopHas pabdora 7

MJIa3MOJH3 U
JIETIa3MOJIN3 B
KJIETKE

Jlokazats 3a-
BHUCHUMOCTbH Typropa
OT UHTEHCHUBHO-CTH
OCMOTH-YECKUX
MPO-11€CCOB
Breisicautsh posb
KYTHKY-JIbI U

para, 00pa-00TKa peakTH-BaMH,
paboTa ¢ MUKPOCKOIIOM
['oTOBAT Mpena-partkl, U3Meps-
0T 0OBEKTHI, pa0OTAIOT C
JaTYMKOM, 00-pabaThIBAIOT
PE3yJIbTAThI OTIBITA

CoOuparoT yCTaHOBKY TSI
OTbITa, pabOTA-FOT C JATYUKOM,
00pabaThIBaIOT PE3yJIbTATHI
OTIbITa

JUIS TIpEeTapupo-BaHUs

JlaTauk BIaXHOCTH
BO3/lyXa
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«CpaBHenue auddy3noH-
HOH CITOCOOHO-CTH
KJICTOYHOU MEeMOpaHbI U
KJIETOYHOU 00O0JIOUKH

pOOKH B 3alUTE OT
MCHIApEHHUs BOJBI C
M0-BEPXHOCTH
KOpHEH U KiyOHel

dortocunTes

VYpoxk No 2 «I"a-30BbIe
a¢dek-Tol poToCHHTE-3a%
JlaGopaTtopHas pabora 8.
«Onpenenenue
MHTEHCUBHOCTH Ipoliecca
buK-canuu yriaeKkuc-ioro
ra3a KjeT-KaMH BOJOpOC-JIH
XJIOPEILTBI»

Jlo3azaTh BBI-
JIeJICHUE KHC-
Jopoja u
MOTJIOIIEHHE
YTJIEKHUCIITOTO Ta3a
pu GOTOCHUHTE3E.
BrisiButs nporiecc
¢bukcanuu yr-
JIEKHUCIIOTO Ta3a
BOJIHBIM PACTCHUEM
o casury pH

HaGnronarot ne-MOHCTalMOH-
HBIN OIIBIT, 3a-pPUCOBBIBAIOT
CXEeMY YCTaHOB-KH, PUKCUPYIOT
XOJ M pe3yJIbTa-Thl OIBITA.
CobuparoT ycTaHOBKY ISt
OTIbITA, U3MEPSA-IOT MOKa3aTeIN
cpelibl, (GUKCU-PYIOT U aHAJIU-
3UPYIOT pe-3yJbTaThI

JlaTurkuy Kuciopo/a,
pH

DHepreTuye-cKui
0OMEH B KIIETKE

JlaGopaTtopHas pabora 9.
«Bblenenue yriekucioro
ra3a U TCIIJIOTHI
JPOKKEBBIMH KIICTKAMH TTPH
OpOXKEHUNY

Hoxka3zatp yr-
JIEKUCIIOTO Ta3a u
TETUTO-THI IPU
CIHUP-TOBOM Opo-
KCHUHU

CobuparoT ycTaHOBKY, pa-
00TaroT ¢ 1aT-yuKamu, oopa-
0aThIBAIOT pe-3yJIbTaThl OIbITA

Jatauk Tem-
neparypsl, pH

Crpoenue u
GyHKITII
KJIETOYHOTO SJIpa.
Muro3. Melio3

JlaGopaTopHas padora 10.
«IloBenenne XpoMocoM IIpu
MUTOTHYECKOM JIEJICHUU B
KJIETKaX pacTe-HU»
JlaGopaTtopHnas pabora 11.
«IloBenenune xpoMocoM Ipu
MEUOTHYECKOM JEJIECHUU B
KJIETKaX pacTeHUI»

Omnucatp u3-
MEHEHHUS
XPOMOCOM-HOT'O
anmnapara npu Mu-
TO3€ U Melo3¢e

[TpuroraBIMBalOT BpeMEHHbBIC
MUKPOTIPENapaThl, U3y4ar0T UX
10JT MUKPOKCO-

oM, 00pabaTkIBaIOT pe-
3yJlbTaThl HAOTIOICHUI

Mukpockorr, Habop
MU-KPOIPETapaTos,
Ha0Op /IS Ipemapupo-
BaHUs

3aKOHOMEPHOCTH

HaCJICACTBCHHOCTH.

IIepBblit 1 BTOpOH
3aKOHBI MeHens

JlabopaTtopHnas pabora 12
«BHemHee cTrpoeHue 1mo-
JIMTCHHBIX XpPOMOCOM KOMa-
POB-3BOHIIOB)
JlaboparopHas pabora 13

Hayunrtbca
pacno3Ha-BaThb
benoTH-

MIUYECKUE NPU3HAKU
Ha HaTYpaJIbHBIX

[TpuroraBnuBa-10T BpEMEHHEIE
MHKPOIIPETIapaThl, U3y4aroT UX
110J1 MUKPOCKOIIOM, 00paba-
TBHIBAIOT pPe-3yJIbTaThI Ha-
OJ1r0/1IeHU I

Muxkpockor, Habop
JUTS TIpETIapupOBaHUS
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«OrmnpeneneHue reHoTUIA
MJI0ZI0OBOYM MYILIKU
po30¢GuiIbl IO (HEHOTUITY

npernaparax u
oTpeie-JIsiTh BO3-
MOJKHBIC Te-HOTHITBI
opra-HHM3Ma Io ero
dbeHoTumny

W3yyaroT moa MUKPOCKOTIOM
MTOCTOSTHHBIE MUKPOIIPENIapaThl,
paboTarT ¢ U300paKEHUA-MU,
00pabaThIBAIOT Pe3yIbTATHI
HaAOJIFOIEHUNA
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TemaTnueckoe IIJIIAHUPOBAHHC B 11 xnacce

Brenenue — 1u.

P.1. [Ipuknannsie HapaBIECHUS U3YY€HUS HACIECICTBEHHOCTU U U3MEHYMBOCTU— 6 Y.

P.2. Oxonornueckue 3akoHoMepHocTu— 11 4.

P.3. Muxkpo- 1 MakpO3BOIIOLUSA— 7 Y.

P.4. ITpourcxoxaeHue 1 UCTOPUIECKOE pa3BUTHE KHU3HHU Ha 3emiie. AHTpornorenes. MecTo denoBeka B ouocdepe- 8 u
O6006mmenue — 1 u.

Ne | Tema Conepxanue IleneBas yctanoBka | Konmnu | OcHOBHBIC BUIBI AesTenbHOCTH | Mcmonb3oBaHue

i/ ypoKa €CTBO | OOydJarommxcs Ha YpOKe/BHEY- 000poIoBaHUs

i} YacoB | POYHOM 3aHSTHH

1 [Momynsims — JlaGopaTopHas pabora 1 OMNBITHBIM ITy-TEM 2 PaboTa ¢ 61ankamwu, BbI- bnank y4era ckopoctu
HaJopraHusMeHHas | «OIpeneneHue HOpMbI peak- | BBISIBUTb HOPMY IIOJIHCHUE IEHCTBUM HAa BpE-Ms, | IIPOU3BOJIb-HOM peaK-
JKHUBas CUCTEMaA. WX IIpHU3HaKa Ha IpUMeEpe PCaKknuu nNpru3Ha-Ka PpacyeThl Ha KaJIbKYJIATOPE oy, CCKyHI0MEDP
dopma CKOPOCTH MPOU3BOJIBLHBIX Paccunrtats yactoty
CYIICCTBOBAHUA HBHX(CHHﬁ)) BCTCHACMOCTH aJl-
BUJIA JlaboparopHas padora 2 nienel ¥ TeHOTHIIOB

«PacueT 4acTo-ThI BCTpCHac- MnomyJjaiauuu
MOCTH ajjiejied U TeHOTHUIIOB
B IIOITYJIAIIUH >

2 JetictBue VYpoxk No 3 «Onpeznenenue BoisButh du- 1 CobuparoT ycTaHOBKY, pa-
9KOJIOTUYECKHUX CHUJIBbI BO3/IEU-CTBHS DKOJIOTH- | 3HYECKUX Me- 00TaloT C JaT-yuKaMu, oopa-
(bakToOpoB Ha YeCKHUX (DaKTO-POBY XaHU3M Ipa-BUJIa 0aTBIBAIOT PE3yIbTATHI OIBITA
OpraHu3M JlaboparopHas pabdora 4 Annena HabmroaroT A-MOHCTallMOH-HBIT

«/loxazarenb-cTBO puznuue- | BoiaButh du- OTIBIT, 3-PUCOBBIBAIOT CXEMY
CKOr'0 M€Xa-Hu3Ma MpaBwia | 3UMYECKUX Me- YCTaHOB-KU, GUKCUPYIOT X0
AnieHay XaHMU3M Mpa-BUiIa pe3ynbTa-Thl OMbITA
JlaGopaTopHas pabora 5 beprmana

«/lokazarenctBo pusmye-
CKOI'0 MEXaHH3Ma IPaBuIia

Jatuuku kuciopoaa,
pH, Xpo-pua-uoHos,
OCBEIIIEHHOCTH, TEM-
neparypsbl,
OTHOCHUTEIHHOM BIaXK-
HOCTHU
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beprmanay»

3 ATPOIKOCHUCTEMBI

JlaGopaTtopHast pabota 6
«O1eHKa coiep KaHus HUT-
paTOB B pacT-HUIX)

Onpenenuthb
coJiepKaHue
HUTPATOB B
MPOAYKTaX MUTAHUS

Cobuparor ycTaHOBKY, pa-
00TarT ¢ Ja-uruKamMu, odpa-
0aTBIBAIOT P-3YJIBTATHI OIBITA

JlaT4vK HUTPAT-HOHOB

4 buocdepa — VYpok No 5 «IlapHukoBbIf Jloka3atb CBA3b Hab6nronaror ne-MoHCTallMOH- Jatuuku kuciopona,
rodanpHas s dexT u rodasbHOe MapHU-KOBOTO HBIH OITBIT, 3a-PUCOBBIBAIOT pH HdaTtuuk Tem-
JKOJIOTHYECKAS MOTEILJICHUEY addekra ¢ CXEeMY YCTaHOB-KU, QUKCUPYIOT | mepaTypsl
cucrema TJI00aJTbHBIM XOJ ¥ pe3YJIbTa-Thl OIbITA.

MOTEIJICHUEM
MaeHTndukatop aokymeHTa 9a3435e3-d6fd-4dfa-8d6d-cdcf628b0176 |:J-,

[lokyMeHT noanucaH v nepesaH yepes onepatopa 340 AO «[10 «CKB KoHTyp»

OpraHunsaupus, COTPYAHMK

Moanucn ® MYHNUMNABHOE BIOKETHOE B
oTnpasuTens: OBLLEOBPA3OBATE/IbHOE YYPEXAEHWE "KNHYYMCKAA
CPEAHAA OBULEOBPA3OBATE/IbHASA LWKONA"
ANIBMETBEBCKOTO MYHULIMMNANIBHOTO PAMOHA
PECTYB/IMKM TATAPCTAH
Pepswesa Kcennsa HukonaesHa, AMPEKTOP

[loBEPEHHOCTL: per. HoMep, NepUOZ AeNCTBIA 1 CTaTyC

He TpebyeTcs ana noanucaHms

CeptudukaT: CepuitHbIi HOMEP, Nepuos AeicTemns
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