


Mean u 3axaun

* peanu3anus OCHOBHBIX OOIIE0Opa3oBaTENbHBIX MPOrpaMM IO YYeOHBIM HpeaMeTam
€CTECTBEHHO-HAYYHOW HAlpaBIEHHOCTH, B TOM YHCJIE€ B paMKaX BHEYPOUHOH [EATEIbHOCTU
00y4Jarouxcs;

* paszpaboTka M peanu3alys Pa3HOYPOBHEBBIX JONOJHHUTENbHBIX 00I1€00pa30BaTEIbHbIX
pOTpaMM E€CTECTBEHHO-HAyYHOW HANpaBJICHHOCTH, a TAKXKe MHBIX MPOTpaMM, B TOM YHCIE B
KaHUKYJISPHBI HEepuos;
* BOBJICYCHHME Y4YallUXCAd M TMEJaroru4eckux paOOTHUKOB B TMPOEKTHYIO JESITEIbHOCTD;
* OpraHu3anys BHEy4eOHO! eATeIbHOCTH B KaHUKYIISPHBIN NIEPUOJ, pa3padoTKa U peanu3anus
COOTBETCTBYIOIMX O0pa30BaTEIbHBIX MPOTPaMM, B TOM YHCJE JJIS Jareped, opraHu30BaHHBIX
00pa3oBaTeIbHBIMU OpraHu3alusIMU B KaHUKYJIS PHBIHI NEPUOJT;
* TOBBIIIEHHE MPO(ECCHOHATFHOTO MAacTepCcTBa IEJaroruiyeckux paOOTHHKOB IICHTPA,
peaIM3yoLMX OCHOBHBIE M JONOJHUTENbHbIE 00lIe00pazoBaTenabHble NporpaMMel. Co3naHue
nearpa «Touka pocrtay mpeamonaraeT pa3BUTHE 00pa30BAaTENbHOW WHQPPACTPYKTYPHI
o0m1eo0pa3oBaTe/IbHOM  OpraHM3alluy, B TOM YHUCIE OCHAllleHHue o001eo0pazoBaTeabHON
OpraHu3aIuu:

* 000opynoOBaHMEM, CpEICTBAMU OOY4YEHMsI M BOCHMTAaHUS M HU3ydeHHs (B TOM 4HCIe
AKCIIEPUMEHTAJIBbHOT0) IPEIMETOB, KYypCOB, IUCHUUIUIMH (MOJyJiel) €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH MpPU  pealu3ali OCHOBHBIX  00ILIe00pa3oBaTelbHBIX IMPOrpaMM U
JIOTIOJIHUTENIBHBIX 00111€00pa30BaTeNbHbIX IPOrpaMM, B TOM 4YHCIIE AJI1 DPACLHIMPEHHUS CO-

JepKaHUS y4eOHBIX peIMETOB «Du3uKay, «XUMUA, «buonorusy;
* 000pyIOBaHHMEM, CpEICTBAMU OOydYEHHUS ¥ BOCIUTAHUS IS peaju3alud MporpamMm
JOTIOTHUTEILHOTO o0pa3oBaHHUs €CTECTBEHHO-HAYYHOM HaIpaBIEHHOCTEH;

®* KOMIIBIOTECPHBIM U MHBIM O60py,I[OBaHI/IeM.

Konnenius coBpeMeHHOro 00pa3oBaHus MOJpa3yMeBaeT, UTO B y4€OHOM SKCIIEPUMEHTE
BEYUIYIO POJIb JOJKEH 3aHATh CAMOCTOSITENIbHBIN HCCIeI0BATENbCKII YICHUUECKUN
sKkcriepuMeHT. COBpeMEHHbIE SKCIIEpUMEHTANIbHBIE UCCIIEIOBAHUS 10 OHOJIOTHH YK€ TPYIHO
MpeJICTaBUTh 0€3 UCIOIb30BaHUS HE TOJIBKO aHAJIOTOBBIX, HO M IU(PPOBBIX H3MEPUTETHHBIX
npubopoB. B denepansHom rocyaapcTBeHHOM o0pazoBaTenbHOM ctanaapte (PI'OC)
IPOIHUCAHO, YTO OJHUM U3 YHUBEPCAJIbHBIX yUYEOHbIX JIEHCTBUI, MTPHOOPETaEMBIX yUaIlIUMUCS
JOJDKHO CTaTh YMCHHUEC «IIPOBEACHUA ONIBITOB, ITPOCTBIX SKCIICPUMCHTAJIbHBIX I/ICCJ'IGI[OBaHI/II\/’I,
MMPAMBIX 1 KOCBCHHBIX I/ISMepeHI/Iﬁ C UCIIOJIB30BAHHUEM aHAJIOTOBBIX U III/I(l)pOBI)IX
MU3MEPUTENbHBIX TPU-00pOBY. YUeOHBIN IKCIIEPUMEHT 10 OMOJIOTUH, TPOBOIUMBINA Ha
TPaIULIMOHHOM 000py/IOBaHUH, 0€3 MpUMEeHEeHHs HU(POBBIX TaOOPATOPHIL, HE MOKET
MO3BOJIUTH B TIOJTHOM Mepe PEIIUTh BCE 3a7]a4i B COBPEMEHHOM IITKOJIEe. DTO CBSI3aHO C PSIIOM
MIPUYWH:

* TPAIMIIMOHHOE IIIKOJILHOE 000PYIOBAHHE N3-3a OTPAHUYCHHS TEXHHYECKUX BO3MOXKHOCTEH He
IMMO3BOJIACT MPOBOAUTE MHOT'MEC KOJTMYCCTBCHHBIC HCCIICIOBAHUSA

¢ IJIUTCJIIBHOCTD MMPOBCACHUA OMOJIOTNYECKUX I/ICC.]'IGJIOBaHI/Iﬁ HC BCeraga

* COTJIACYETCs C JUINTEIBHOCTHIO YUEOHBIX 3aHATHH;

* BO3MOXKHOCTb MTPOBEJICHUSI MHOTHX MCCIIEIOBAaHUI OrpaHUYUBAETCS TPEOOBAHUSIMU TE€X-HUKU
6e3omacHocTH u ap. Lludposas mabopaTopusi MOTHOCTHIO MEHSIET METOJIUKY M COJICPIKAHHE
AKCIIEPUMEHTATILHON JeSITEIFHOCTH U PElIaeT BhIIenepedncieHHbIe mpooaemsl. [upokuit
CHEKTP JATYMKOB MO3BOJISIFOT YYAIIUMCSI 3HAKOMUTHCS C ITapaMeTpaMu OHOJIOTHIECKOTO
HKCIIEPUMEHTA HE TOJIBKO Ha KaYECTBEHHOM, HO U Ha KOJIMYEeCTBEHHOM ypoBHe. [ludposas
TabopaTopHs MO3BOJISET BECTH JUIUTEIbHBIA YKCTIEPUMEHT JIaXKe B OTCYTCTBUU



SKCHEPUMEHTATOPA, a 4aCTOTa UX U3MEPEHUI HEMO/IBJIACTHA YEJIOBEYECKOMY BOCIPUATHIO. B
npoiecce GOpMHUPOBAHUS IKCIIEPUMEHTAIBHBIX YMEHUN YICHUK 00ydaeTcs MpeaCTaBIsaTh
uHopManuio 00 UCCIeIOBAHUN B YETHIPEX BUIAX:
* B BepOaIbHOM: ONHCHIBATh SKCIIEPUMEHT, CO3/IaBaTh CIOBECHYIO MOJIENb SKCIIEPUMEHTA,
(uKCUpOBaTH BHUMAHHUE HA U3MEPSIEMBIX BEIMYMHAX, TEPMUHOJIOTHUH;
* B TAOJIMYHOM: 3aIIOJHATH TaOJIMIIBI IAHHBIX, JIKAIIUX B OCHOBE MOCTPOCHUS rpapuKoB (IIpu
9TOM y YYalllUXCsl BOSHUKAET MEPBUYHOE IPECTABICHUE O MaclITabax BEJIUYHUH);
* B rpauecKoM: CTPOUTH rpaQuKu MO TaOJIUYHBIM JIaHHBIM, YTO Aa€T BOZMOKHOCTH IIepe-Xoa
K BBIJIBIDKEHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXKY BEIMUYUHAMU (IPU 3TOM yUUTEIb
IIOKA3bIBAET IPEUMYLIECTBO B BU3YyaIM3allMU 3aBUCUMOCTEN MEX/ly BEIMUMHA-MU, HATJITHOCTh
Y MHOTOMEPHOCTH); B BUJE MaTEMaTHUYECKUX YPAaBHEHUM: 1aBaTh MaTEMaTUUYECKOE OIUCAHUE
B3aMMOCBSI3M BEJIMUMH, MaTeMaTH4IeCcKoe 00001IeHHE.
* (hopMupoBaHme NCCIIEAOBATENBCKUX YMEHUH YUaIINXCsl, KOTOPBIE BBIPAYKAIOTCS B CIIEAYIOLINX
NEeNCTBUIX:

1. onpenenenue NpoodIEeMBI;
. IOCTAHOBKA MCCIIE0BATENbCKOMN 3a1a4K
. IJTAHWPOBAHUE PEILCHUS 334U,
. IOCTPOEHHUE MOJICIIEH;
. BBIIBIDKEHUE TUIIOTES;
. OKCIIEPUMEHTAJIbHAS IIPOBEPKA TUIIOTE3;
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. AHAJIM3 JaHHBIX OKCIICPUMCHTOB HUJIN H&6JIIOIICHPII>1;

o0

. hopmynupoBaHue BHIBO/IOB.

B ocHOBY 00pa3oBaTenbHOM MpOrpaMMbl 3a10KEHO TPUMEHEHUE ITUPPOBBIX J1a00paTOpUil.
Temaruka npeayioKeHHbBIX SKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OIBITOB, COOTBETCTBYET
CTPYKTYp€ IPUMEpPHOI 00pa30BaTeIbHOM MPOrpaMMBbl 110 OMOJIOTHH, COJEPKAHUIO
denepanbHOTO rocyrapcTBeHHOro oopasoBatensHoro crangapra (PI'OC) ocHoBHOro 00111ETO
oOpazoBaHus.

Ha 6a3e uentpa «Touka pocta» obecriednBaeTcs peanusalus 00pa3oBaTelbHbIX IPOTrpaMM
€CTECTBEHHO-HAYyYHO! U TEXHOJIOTUYECKOM HaIllpaBJI€HHOCTEH, pa3pabOTaHHbIX B COOTBETCTBUU
¢ TpeOOBaHUSIMH 3aKOHOATENIbCTBA B chepe 00pa3oBaHUs U C YIETOM PEKOMEH AU
denepanbHOro oneparopa yuebHnoro npeamera «buonorus». ObpazoBarenabHas porpaMmma
MIO3BOJIIET MHTETPUPOBATH PEATU3YEMBIE 31€Ch TOAXO/bI, CTPYKTYPY M COAEpKaHHUE IIPU
opranu3zaium ooyuenust Ouosoruu B 5S—11 kiaccax, BHICTpOEH-HOM Ha 6a3e 1100010 13
JOCTYIHBIX yueOHO-MeToandeckux komiuiekcoB (YMK).Mcnonp3oBanne 000py0BaHUS LIEHTPA
«Touka poctay npu peanuzauuu ganHoi OIl mo3BonseT co3narh yCIoBHS:

* ISl paCIIMPEHUS COAEP>KaHUSI MKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHus;
* ]ISl TIOBBIIICHUS [TO3HABATENIbHON aKTUBHOCTH 00YYaIOIINXCSl B €CTECTBEHHO-HAYYHON
obnacry;
* U Pa3BUTHA JUYHOCTH peOeHKa B rpoliecce 00yueHHst OMO0JI0ruHU, ero crocoOHoCTel,
(dbopMHpOBaHHUS U YIOBJIETBOPEHHSI COLIMATBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;
* U1 paboOThI ¢ OJJApEHHBIMH LIIKOJIEHUKAMH, OPraHU3aIlMH UX Pa3BUTHS B Pa3JINYHBIX 00IACTIX
00pa3oBaTeNbHON, TBOPUECKOU AeaTenbHOCTU. [IpuMenss nudpoBsie 1ab0paTopuu Ha ypoKax
OHMOJIOTUH, yJal[ecs] CMOT'YT BBIITOJIHUTH MHOKECTBO JJAOOPATOPHBIX pabOT M 3KCIEPUMEHTOB
0 MMPOTrpaMMe OCHOBHOM IIKOJIBI.

Buosnorus pacrenmii: J[prxanue nucteeB. [[pixanue kopHe. [loromenre BoIbl KOPHAMU
pactenuii. KopueBoe naBnenue. Mcnapenue Boabl pacTeHUAMU. POTOCUHTES. [pIXaHnEe CEMSH.



VYcnoBus mpopacTanus ceMsiH. TerTof00nBbIE U X0JIOA0CTONKHIE PACTECHUSI.

3oosorus: 3yueHrue 0HOKIETOYHBIX )KUBOTHBIX. MI3ydeHre BHEITHETO CTPOCHUS
JOKICBOTO YEPBsi, HAOFOICHUE 32 €r0 TIEPEIBMIKCHIEM U PEAKIIMSIMHI Ha BHEIITHHUE
paznpaxenus. Mzyuenue cTpoeHus MOJUIFOCKOB IO BIaXKHBIM Ipenaparam. M3yuenue
MHOT000pPa3usl YWICHHCTOHOTUX 10 KOJUIEKIUSAM. M3ydeHne cTpoeHus PhIO 10 BIAKHBIM
npenapatam. V3ydenue crpoenus ntuil. M3yueHune cTpoeHus: MIIEKOMUTAIOUINX O BJIAXKHBIM
npenapataMm. BogHble ;kuBOTHBIE. TeMIOKPOBHBIE U XOJIOIHOKPOBHBIE JKUBOTHBIE

YesoBek U ero 310poBbe: M3yuenue kpoBoobpareHus. Peakius CCC Ha 103UpOBaHHYIO
Harpy3Ky. 3aBUCUMOCTb M@Ky Harpy3Koil 1 ypoBHEM 3HepreTuyeckoro oomena. ['azooomeH B
nérkux. Mexanusm n€rounoro apixanus. Peaknus JIC Ha dusndeckyro Harpy3ky. JKu3HeHHas
E€MKOCTb JIETKUX. BBIenuTenbHas, ApIXaTeIbHas U TEPMOPETYIATOpHAS (DYHKITUS KOXKH.
JeiictBue pepMeHTOB Ha CyOCTpaT Ha MpUMepe KaTanasbl. [[pucrnocoOIeHHOCTh OpraHU3MOB K
cpene oouTaHusl.

OO0mas o6uoJiorus: /leiictBue pepMeHTOB Ha cyOcTpar Ha mpUMepe KaTanasbl. PaznoxeHue
H202. Baustaue pH cpenpl Ha akTUBHOCTH (pepMeHTOB. DaKTOPHI, BIUSIONINE Ha CKOPOCTh
nporuecca Gporocunresa. M3ydeHne KIeTOK ¥ TKaHEeH pacTeHHUI U KUBOTHBIX HA TOTOBBIX
MUKpOIIpenaparax 1 ux onucanuie. BoIsiBiIeHe H3MEHUNBOCTH Y OPraHu3MOB. BrisiBieHHe
MIPHUCIIOCOOJICHHI Y OPTaHU3MOB K cpejie 0OuTaHusl (Ha KOHKPETHBIX ITPUMEpax).

B o0pazoBarensHoii mporpamme 10-11 ki1accoB npeacTaBICHBI CIEIYIONINE Pa3aebl:

1. Knerka

2. Pa3MHOXeHUE U pa3BUTHE OPTaHU3MOB

3. OCHOBBI T€HETHUKH U CEJIEKIUU

4. Bun

5. DKOCUCTEMBI

buonornueckoe HaOMIOACHNE U DKCIIEPUMEHT IPOBOAATCA B (hopme 1a00paTopHBIX paboT
U J€MOHCTpaluuid. [[eMOHCTpallMOHHBIN SKCIIEPUMEHT IPOBOJIUTCS B CIACAYIOMIMX CAyYasx: a)
MMeEIoIIeecs B HAIMYUU KOJTUYECTBO MPUOOPOB U U(PPOBBIX TATYMKOB HE MTO3BOJISET
OpraHW30BaTh HHAUBUAYATBHYIO, TAPHYIO WK TPYIIIOBYIO JabOpaTOpHYIO padboTy; 0)
HKCIIEPUMEHT UMEET HEOOJIBIIIYIO TTPOIOJKUTEITLHOCTD U CIIOKHOCTh M BXOJUT B CTPYKTYPY

ypoKa.

Oco0eHHOCTH colep:KaHNsl CTPYKTYPHBIX KOMIIOHEHTOB pado4eil MpOorpaMmsbl 110
Onosiornu B 5S—9 ki1accax ¢ uCnosb30BaHueM 000pynoBaHus neHTpa «Touka pocra»

[Inanupyembie pe3y/bTaThl 00yyeHus no kypey «buonorus . 5—9 knace» .
[IpenmMeTHBIE pe3yabTaThI:

1) bopmupoBaHue IEHHOCTHOTO OTHOIICHUSI K YKHUBOH TIPUPOJIE, K COOCTBEHHOMY
OpraHu3My; MOHUMaHHE PO OUOIOTHH B (POPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON
KapTUHBI MUDA;

2) yMeHHe IPUMEHATh CUCTEMY OMOJIOTHUECKUX 3HAHUI: pacKphIBaTh CYITHOCTH KUBOTO,
Ha3bIBaTh OTJIMYMS )KMBOI'O OT HEXUBOTO, IEPEUNCIISITH OCHOBHBIE 3aKOHOMEPHOCTH
opranu3zaiuu, (yHKIIMOHUPOBAHUS OOBEKTOB, ABJICHUH, TPOLIECCOB KUBON MPUPO/IBI,
HBOJIOLIMOHHOTO Pa3BUTHUSI OPraHMUYECKOTO MHUPa B €r0 €IMHCTBE C HEKUBOM IIPUPOJION;
c(hOpMHUPOBAHHOCTH MPEACTABIECHUIN O COBPEMEHHOM TEOPUH IBOJIIOLIUN U OCHOBHBIX
CBUJIETENILCTBAX IBOIOLIH;



3) Bi1aieHue OCHOBAaMU MOHATHHHOIO anmnapaTa i Hay4HOTO s3bIka OMOJIOTHH:
UCIIOJIb30BAHNE U3YYEHHBIX TEPMUHOB, IIOHATHUI, TEOPUM, 3aKOHOB U 3aKOHOMEPHOCTEU IS
00BsICHEHUS HA0JII0JTaeMbIX OMOJIOTUYECKUX 0OBEKTOB, SIBJICHUN U MPOIECCOB;

4) noHnMaHue coco0OB MOTyYSHHsI OMOJIOTMYECKUX 3HAHHI; HAIWYHE OTIbITa
UCTIOJIb30BaHUS METOJIOB OMOJIOTHH C LIEIbI0 U3YYEHUS )KUBBIX 00BEKTOB, OMOIOTHUECKUX
SBJICHUH U NPOLIECCOB: HAOIIOIEHUE, ONTUCAHKE, IPOBEICHUE HECIOKHBIX OMOJIOIMYECKUX
OIBITOB M 3KCIIEPUMEHTOB, B TOM YHCJIE C UCII0JIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB
U UHCTPYMEHTOB;

5) yMeHHe XapaKTepu30BaTh OCHOBHBIE IPYIIbI OPraHU3MOB B CUCTEME OpPraHUYECKOIo
MHpa (B TOM YHCJI€ BUPYCHI, OaKTEpHUHU, pACTCHUs, TPUOBI, )KUBOTHBIE): CTPOEHHUE, IPOIIECCHI
KU3HEJEATENIBHOCTH, UX IIPOUCXOXKACHHUE, 3HAUEHHUE B IPUPOJE U )KU3HU YEIOBEKA;

6) yMeHHE OOBSICHATH TOJI0KEHHE YEIOBEKa B CUCTEME OPraHUYECKOI0 MHUpPa, €ro
IIPOUCXOXKIECHNE, CXOACTBA U OTINYUS YEJIOBEKA OT KUBOTHBIX, XapaKTEPU30BaTh CTPOCHUE U
IPOLIECCHl KHU3HEIEATENBHOCTH OpraHu3Ma 4eJI0BeKa, ero MpUCIoCcCOOIEHHOCTD K Pa3JInYHbIM
9KOJIOTUYECKUM (aKTOpaMm;

7) yMeHHE ONUCHIBATH KJIETKU, TKAHU, OPTaHbl, CHCTEMbI OPTraHOB U XapaKTepPHU30BaTh
Ba)KHEHNIIME OMOJIOTMYECKHE MPOLIECCHl B OpraHu3Max pacTeHUH, )KUBOTHBIX M YEJIOBEKa;

8) chopMHUPOBAHHOCTH MPEACTABICHUI O B3aUMOCBS3U HACJIEIOBAHUS TOTOMCTBOM
IPU3HAKOB OT POJUTENLCKUX (DOPM C OpraHM3aluei KIETKH, HATMYUEM B HEM XpOMOCOM Kak
HOCHUTEIIEH HaCIeCTBEeHHOW HH(POPMAaLU, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACIETOBAHUS
IIPU3HAKOB;

9) chopMHpPOBAHHOCTH MpE/ICTaBICHUI 00 OCHOBHBIX (DaKTOpax OKPYKAIOLIEH Cpebl, UX
POJIM B XKU3HEEATEILHOCTH U 3BOJIIOLIMK OPTaHU3MOB; IIPEJICTaBIEHUE 00 aHTPOIIOT€HHOM
dbaxTope;

10) chopMupoOBaHHOCTH MPEJCTABICHUN 00 3KOCHUCTEMaX U 3HAU€HUH OMOpa3HOO0pasus; o
rJ100aIbHBIX KOJOTMUYECKUX Mpo0IeMax, CTOAIIMX Mepe]] YeIT0BEYeCTBOM U CIIOCo0ax ux
MIPEOOIICHHUS;

11) ymenue pemars yueOHbIE 3a/1a4l OMOJIOTUYECKOTO COIEPKAHMS, B TOM UUCIIE
BBISIBJISITH IPUYMHHO-CIICJCTBEHHbIE CBSI3U, IPOBOAUTDH PAcU€ThI, 1€TaTh BHIBOAbI HA OCHOBAaHUU
MOJIyYEHHBIX PE3Yy/IbTATOB;

12) ymeHue co3qaBaTh U IPUMEHATH CIIOBECHBIE U rpaduyeckre MOJENH sl 00bICHEHUS
CTPOEHMS JKUBBIX CUCTEM, SIBJICHUI U MPOLIECCOB )KMBOW MPUPOJIBI;

13) moHrMaHMe BKJIaJa POCCUUCKUX U 3apYOEkKHBIX YUEHBIX B Pa3BUTHE OMOIIOTHYECKUX
HayK,

14) BnageHue HaBbIKaMu pabOTHI ¢ HHPOpPMAIHE OMOIOTHYECKOTO COACPKAHMS,
MIPEICTaBICHHON B pa3Hoi (popme (B BUE TEKCTA, TAOJIMYHBIX TAaHHBIX, CXEM, TpadUKOB,
Iuarpamm, Mojenei, n300pakeHui), KpUTUYECKOTo aHaIn3a HHPOPMAIUHU U OLICHKH ee
JIOCTOBEPHOCTH;

15) ymeHue niaaHupoBaTh MO PYKOBOJCTBOM HACTaBHUKA M MTPOBOJUTH YueOHOE
UCCIIEIOBAaHUE WIIM IPOEKTHYIO paboTy B 00J1aCTH OMOJIOTHHU; C YI€TOM HaMEUSHHOH LeH
¢dopmynupoBaTh npolIeMy, TUIIOTE3Y, CTABUTh 3a/1a4l, BBIOMPATh aJIeKBaTHbIE METOBI JIIsl UX
peteHus, GopMyIMPOBATH BBIBOABI; ITYOIMUHO MPEACTABIATH MTOJyYEHHbBIE PE3YIbTaThI,

16) ymMeHME HHTETPUPOBATH OMOJIOTUYECKHUE 3HAHUS CO 3HAHUSAMH JIPYTUX YICOHBIX
MIPEIMETOB;

17) chopMHPOBaHHOCTH OCHOB DKOJIOTHYECKOI TPAaMOTHOCTH: OCO3HAHNE HEOOXOTUMOCTH
JeMCTBUI 10 COXPaHEHUIO OMOPa3HOOOpa3us U OXpaHe MPUPOAHBIX 3KOCUCTEM, COXPAHEHUIO U



YKPEIUIEHUIO 3J0POBbs YEJIOBEKA; yMEHUE BHIOUPATH 1€JIEBbIE YCTAHOBKH B CBOMX JIEHCTBUSX U
MOCTYNKAX 110 OTHOILIEHUIO K KUBOM IPUPOJE, CBOEMY 3I0POBBIO U 310POBBIO0 OKPYKAIOIINX

18) ymeHue ucronp30BaTh MPUOOPETEHHBIC 3HAHUS U HABBIKH JIJIsI 3/I0pOBOTO 00paza
KHU3HH, COATTAHCUPOBAHHOTO MUTAHUS U (PU3NYECKON aKTUBHOCTHU; HETIPUATHE BPEIHBIX
IMPUBBIYCK U SaBI/ICI/IMOCTef/'I; YMCHUC HpOTHBOI[CfICTBOBElTB JOKCHAYYHBIM MAaHUITYJISIOUAM B
001aCTH 310pOBbBS;

19) oBrafgeHne npueMaMy oKa3aHUs EPBOI TOMOIIN YEJIOBEKY, BhIPAIIMBAHUS
KYJBTYPHBIX PACTEHHH U yX0/1a 3a JIOMAallHUMH KHUBOTHBIMHU.

IInanupyemsie pe3yabTaThl 00ydeHus no kypey «buosorus . 10—11 kinace»
OcBoenne yaeOHOTO npeamera «buonorus» Ha ypoBHE CpeTHEro 00IIero 00pa3oBaHus JOIKHO
o0ecreynBaTh JOCTIKEHHUE CIEAYIOUINX MPEAMETHBIX, METAPEIMETHBIX U TMYHOCTHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

IIpeamMeTHbIe pe3yIbTaThI

[TpenmeTrHble pe3ynbTaThl 00ydeHHs: OMOJIOTHUH JIOJIKHBI 00€CIIeUnBaTh:

* (hopMupoBaHUE IEHHOCTHOT'O OTHOIIEHUS K ’KHUBOH MpHpoJie, K COOCTBEHHOMY OpPraHU3MY;
IOHUMaHHE PoJIK OUOJIOTUH B (POPMUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI
MUDpa;

* YMEHHE IPUMEHSTH CUCTEMY OMOJIOTUYECKUX 3HAHUN: PACKPBIBATh CYIIIHOCTH )KUBOTO,
Ha3bIBATh OTIIMYHSI JKUBOTO OT HEKUBOTO, IEPEUUCIIATH OCHOBHBIEC 3aKOHOMEPHOCTH
opranu3zaiuy, (yHKIIMOHUPOBAHUS OOBEKTOB, SBICHHIA, IIPOLIECCOB KUBOW MPUPOIBI,
9BOJIIOLIMOHHOTO PA3BUTHSI OPIraHUYECKOT0 MUPA B €r0 €JMHCTBE C HEXXUBOM MPUPOIOL;

* ¢(hOpMUPOBAHHOCTb IIPEJCTABICHUNA O COBPEMEHHOI TEOPUH IBOJIIOLUN U OCHOBHBIX
CBU/IETEJILCTBAX HBOJIOLHH;

* BJIaJICHUE OCHOBAaMH MOHATUIHHOTO ammapara 1 Hay4yHOro si3bIka OMOJIOTHH: UCIIOIb30BAHUE
U3y4EHHBIX TEPMUHOB, TIOHATHH, TEOPUIi, 3aKOHOB U 3aKOHOMEPHOCTEH /17151 00BSCHEHUS
Ha0JI10/1TaeMBIX OMOJIOTMUECKUX OOBEKTOB, SBIIEHUH U MPOLIECCOB;

* MIOHUMaHHUE CIIOCOOO0B MOIyYeHUSI OMOIOTHYECKUX 3HAHUI; HAJTMYUE OTBITAa NCTIOIh30BAHUS
METO/I0B OMOJIOTHH C LENBI0 N3YUEHHSI JKUBBIX OOBEKTOB, OMOIOTUIECKHX SIBICHUH 1
IPOIIECCOB: HAOIIOICHHE, ONTUCAHNE, TPOBEJCHNE HECTIOKHBIX OMOJIOTUIECKUX OMBITOB U
HKCIEPUMEHTOB, B TOM YHCJIE C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IIM(POBBIX TPUOOPOB U
UHCTPYMEHTOB;

* YMEHHE XapaKTePH30BaTh OCHOBHBIE I'PYIIIBI OPIraHU3MOB B CHCTEME OPTaHUYECKOTro Mupa (B
TOM 4MCJIe BUPYChI, OaKTE€pPUHU, paCTEHUs, TPUOBI, )KUBOTHBIE): CTPOEHUE, IPOLIECCHI
KU3HENIEATETLHOCTH, X IPOMCXOXKICHUE, 3HAYCHNE B TIPUPOJIC U )KU3HU YEIOBEKA;

* yMEHHE OOBSCHATH MOJIOKEHUE YeJIOBEKa B CHCTEME OPraHHYECKOTO MUPA, €TO
MIPOMCXOXKICHUE, CXOCTBA M OTIIMYHS YEeJIOBEKA OT )KUBOTHBIX, XapaKTEPH30BATh CTPOCHUE U
MPOIIECCHI KU3HENEATSIILHOCTH OpraHi3Ma 9eJI0BEKa, €ro MPUCIIOCOOICHHOCTh K Pa3InYHBIM
HKOJIOTHYECKUM (aKTOpam;

* YMEHHUE HCII0JIb30BaTh MPHOOPETEHHBIE 3HAHUS U HAaBBIKU JJIS 370POBOro 00pasa *KHU3HH,
cOaaHCUPOBAHHOTO MUTAHUS U (PU3NUECKOIN aKTUBHOCTHU; HETIPUATHE BPEIHBIX IPUBBIUEK U
3aBHCUMOCTEH; YMEHHE MPOTUBOACHCTBOBATH JDKEHAYYHBIM MaHUITYJISLMAM B 001aCTH
3JI0POBBS;

* YMEHHE OIUCHIBATh KJIIETKH, TKAHU, OPTaHbl, CHCTEMbI OPTaHOB M XapaKTEPHU30BaTh BAKHEHUIITHIE
OMoJIOTHYEeCKHEe TIPOIIECCHI B OPraHU3MaX PaCcTEHHIA, )KHBOTHBIX M YEJIOBEKa,

* ¢(hOpMUPOBAHHOCTb MIPEJICTABICHUNA O B3aUMOCBSI3U HACIEJOBAHUS IIOTOMCTBOM IPU-3HAKOB



OT POAMTENBCKUX (POPM C OpraHU3ANMEH KICTKH, HAIMYUEM B HEM XpPOMOCOM KaK HOCHUTEJEH
HacJeICTBEHHON HH(pOpMaIu, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACJICAOBAaHUS PU3HAKOB;
* ¢(hOpMUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX (haKTOpax OKPYKAIOIIEH Cpeibl, UX POJIH B
KHU3HEIEATSIIFHOCTH U SBOJIIOIIMH OPTaHU3MOB; MPEICTaBlIeHHE 00 aHTPOIIOTeH-HOM (PaKTOPE;
* chopMHUPOBAHHOCTH MIPEJICTABICHUN 00 YKOCUCTEMAaX M 3HAYEHUU OHOPa3HOOOpasusi; O
[J100aBHBIX IKOJIOTUYECKUX MPOOJIeMax, CTOSIINX Tepe] YeI0BEYECTBOM U CIIOC00ax MX
MIPEOJI0JICHUS;
* YMEHHE peliaTh yueOHble 3ajaul OMOJIOTHYECKOTO COIEP KaHUs, B TOM YHCIIE BBISIBIISTD
MIPUYMHHO-CJIEACTBEHHBIE CBSI3H, IPOBOJAUTH PACUYETHI, J€IATh BbIBOIbI HA OCHOBAHUH
[IOJIyYEHHBIX PE3Yy/IbTATOB;
* YMEHHUE CO3J1aBaTh U MPUMEHSTD CIIOBECHbIE U TpapuUeCcKrue MOJIEIH Il OOBSICHEHUS
CTPOEHMUS JKUBBIX CUCTEM, SIBIIEHUH U MPOLIECCOB KUBOU MIPUPOJIBI;
* [IOHUMaHHE BKJIa/la POCCUICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTUE OMOJIOTMUYECKUX HAYK;
* BJIaJICHHE HaBbIKaMU PabOTHI ¢ HHPOpMAIIHEH OMOTOTHYECKOTO COIeP KAHMUSI, TPEICTaB-
JIeHHOH B pa3Hoi (hopme (B BuE TeKCTa, TAOJMYHBIX JaHHBIX, CXeM, IpadUKOB, JUarpamm,
MoJiesIel, n300paKeHmi ), KpUTHUECKOTO aHaln3a HH(OPMALIUY U OLIEHKU €€ T0CTOBEPHOCTH;
* YMEHHE IIAHUPOBATH 0] PYKOBOJICTBOM HACTaBHUKA U MTPOBOAUTH YUeOHOE UCCIIEIOBAHHE
WX TIPOCKTHYIO paboTy B 00JIaCTH OMOJIOTHHU; C YIETOM HAMEUEHHOH 1IeTH (POpMyITUpOBaTh
npo0isieMy, TUIOTE3Y, CTABUTh 3a/1a4M, BHIOMPATh a/IeKBaTHbIE METOBI JJIs1 UX PELICHHUS,
(GopMyIMpPOBATH BBIBO/IbI; ITYOJIMYHO MIPEICTABIATH MOJIYUEHHbIE PE3YIbTAThI;
* YMEHHE HHTETPUPOBATHh OMOJIOTHYECKHE 3HAHUS CO 3HAHUSMU APYTHX YIeOHBIX MPEIMETOB;
* chopMHPOBAHHOCTH OCHOB HKOJIOTMUYECKOI IPaMOTHOCTH: OCO3HAHHUE HEOOXOUMOCTH
JNENCTBUI MO COXpaHEHUIO0 OMOPa3HO00pa3usl U OXpaHe MPUPOIHBIX IKOCUCTEM, COXPAHEHHIO U
YKPEIUIEHUIO 3J0POBbs YEJIOBEKA; YMEHUE BHIOUPATD 11€JIEBbIE YCTAHOBKU B CBOMX JACUCTBUSX U
MIOCTYINKaX 110 OTHOILIEHUIO K KUBOM NIPUPOAE, CBOEMY 3IOPOBBIO U 3J0POBBIO OKPYKAIOILIHUX.
MeTtanpeameTHbie pe3yJibTaThl

YHuBepcanbHbIE M03HABATEIIbHBIE NEUCTBUS ba3oBbIe JIOTHYECKUE JEHCTBUS:
* BBISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHbIE TPU3HAKU OMOIOTMUECKUX O0BEKTOB (SIBJICHUN);
* YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALNN OMOIOTHYEeCKUX O0BEKTOB,
OCHOBaHUs JJ11 000011I€HUS M CPaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIMN3a;
* ¢ Y4ETOM MpeI0KEHHOM OMOIOrnYecKoi 3a/1a4M BBISBIATH 3aKOHOMEPHOCTH M TPOTUBOPEUUS
B paccMaTpuBaeMbIX akTax U HAOMIOJICHUSX; IPEANiaraTh KpUTEPUH JIs BBISIBICHHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;
* BBIIBJIATH AepULUTHI MH(POPMAIUH, JaHHBIX, HEOOXOAUMBIX JIJIsl pEIIEHHsI TOCTABICHHOM
3a]a4H;
* BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSA3H MPU U3yUYEHUU OUOJIOTMYECKUX SIBJICHUM U
IIPOLIECCOB; JI€NaTh BHIBOJIBI C UCIIOJIb30BAHUEM JI€TYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUEHUH,
YMO3aKJII0YEeHU M0 aHaJIOTuH, (POPMYIHpPOBATh TUIIOTE3BI O B3AaUMOCBSI3AX;
* CAaMOCTOATENBHO BHIOUPATh CIIOCO0 perieHust yueOHOU OMoJIOrn4ecKoil 3a1aun (cpaBHUBATh
HECKOJIbKO BAPHAHTOB PELICHHs, BELIOUPATh Hanbo1ee MOAXOAALINHA ¢ YIETOM CaMOCTOATEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).
ba3oBrle uccienoBare/bCKue 1eHCTBHA:
* HCIIOJIB30BATh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
* popMyIMpOBaTH BONPOCHI, PUKCUPYIOLINE Pa3pbIB MEXKAY PEATLHBIM U KeJIaTeIbHbIM
COCTOSTHUEM CUTYyalllH, 00BEKTa, 1 CAMOCTOSATEIBHO YCTaHABIMBATh HICKOMOE U JIAHHOE;



(GbopMHUPOBATH TUTIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYXACHUHN M CYXICHUN APYTHX,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHE,
* IPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY ILIAHY OTIBIT, HECIOXKHBIN OMOJIOTUYECKUMA
OKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBICHUIO OCOOEHHOCTEH OMOIOTHYECKOTO
00bEKTa U3YUYCHHUS], IPUYUHHO-CJICICTBEHHBIX CBS3EH M 3aBUCUMOCTEN OMOJIOTMYECKUX
00BEKTOB MEX Ty COOOH;
* OLIEHUBATh MPUMEHUMOCTD U JJOCTOBEPHOCTh HH(OPMALINU, TOTYYEHHOU B X0/1€
OMOJIOTMYECKOT0 MCCIIeIOBAaHUS (IKCIICPUMEHTA);
* CaMOCTOSATEIBHO (HOPMYIHPOBATh 0000IIEHUS U BBIBOJBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUS, OTIbITA, UCCIIEIOBAHUS, BIAJICTh HHCTPYMEHTAMU OLEHKH JIOCTOBEPHOCTU
MOJTyYEHHBIX BHIBOJIOB M 0000IICHUI;
* MPOTHO3UPOBATH BO3MOXKHOE JIalbHEHINIee pa3BUTHE OMOIOTUYECKUX MTPOILIECCOB U UX
MOCJICACTBHSI B AHAJIOTUYHBIX UJIM CXOJIHBIX CUTYAIUSAX, & TAKKE BBIIBUTATH MIPEATIOIOKCHHS 00
UX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Pa6Gora ¢ undopmaunmeii:
* IPUMEHSTH Pa3IUYHbIC METOAbI, HHCTPYMEHTHI U 3aIpPOCHI IIPU MOUCKE U 0TOOpe
Ounonornueckor HHGOPMAIIUHU WM JAHHBIX U3 HCTOYHUKOB C YYETOM MPEUIOKEHHON ydeOHOM
OMOJIOrMYECKOM 3a/1a4H;
* BBIOMPATh, aHAJIM3UPOBATH, CHCTEMATH3UPOBATH M HHTEPIIPETUPOBATH OMOJIOTHUECKYIO
nH(OpMaIKIO Pa3IMYHBIX BUJIOB U (HOPM MPE/ICTABIICHNUS,
* HAXOJUTh CXOJHBIC aPIYMEHTHI (TIOTBEPKAAIOIIUE WIIH OITPOBEPTAIOIINE OJHY U TY K€ UIECIO,
BEPCHIO) B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOYHUKAX;
* CaMOCTOSITEIHHO BBIOUPATh ONTUMANIbHYIO (hOpMY MpeAcTaBieHus HHPOpMAIUU 1
WTIOCTPUPOBATH pelllaeMble 3aJ1a4u HECIOKHBIMU CXeMaMHU, TnarpaMMaMu, HHOU TpaduKoi u
UX KOMOWHAIUSIMU;
* OIIEHUBATh HAJIEKHOCTH OMOIOTHYECKON MH(POPMAINH 110 KPUTEPUSIM, MPEATI0KEHHBIM
yauTesieM uiu chOpMyITUPOBAHHBIM CAMOCTOSITEIHHO;
* 3(ppexTUBHO 3aIOMUHATh U CUCTEMATU3UPOBATh HH(POPMAIIHUIO;
* OBJIQJIETh CUCTEMOMN YHHBEPCAIbHBIX TT03HABATEIHHBIX IEHCTBUM 00ECTICUHBAET
c(hOPMHUPOBAHHOCTH KOTHUTUBHBIX HABBIKOB 00YJAFOIIIAXCSI.
YHuBepcajibHble KOMMYHUKATHBHbIE el CTBUS

Oo0menne:
* BOCIIPUHUMATH U ()OPMYITUPOBATH CYKIEHHS, BBIPAXKAaTh IMOIIMHU B TIPOIIECCE BHITIOTHEHUS
MPAKTUYECKHUX M TaOOPaTOPHBIX padoT; BbIpaxaTh ce0s (CBOIO TOUKY 3pEHHS) B YCTHBIX U
MMUCHbMEHHBIX TEKCTaX;
* pacrio3HaBaTh HEBEPOAIBbHBIC CPEICTBA OOIICHUS, TOHUMATh 3HAYEHUE COIIMAIIBHBIX 3HAKOB,
3HATh U PACIO3HABATH MPEANOCHUTKH KOHMIUKTHBIX CUTYAI[UH H CMATYATh KOH(IMKTHI, BECTH
MIEPETOBOPHI;
* IOHUMATh HAMEPEHUS IPYTUX, MPOSBISATH YBAKUTEIHHOE OTHOIIIEHUE K COOECETHUKY U B
KOPPEKTHOU opme PopMyTHpoBaTh CBOU BO3PAKECHHUS,
* B X0JIe AMaJIoTa W/WIK JUCKYCCUHU 33JIaBaTh BOMPOCHI IO CYIIECTBY 00CYX)aaeMoit
OMOJOTUYECKON TEMBI U BBICKA3bIBATh UJIEH, HAIICJICHHBIE HA PEIlIeHne OMOIOTHUeCKOH 3a1auu U
nojyiepaHue 0J1aroxenaTeTbHOCTH OOIICHHS;
* COIIOCTABIISITh CBOU CYXKJICHHUSI C CYKJICHUSMU JAPYTHX YIaCTHUKOB JUAIOTra, OOHAPYKUBAThH
pa3JIM4ME U CXOJICTBO MO3UILIHIA;
* MyOJUYHO NPEICTABIATH PE3YIbTAThl BHIIOJTHEHHOTO OMOJIOTHYECKOT0O OMbITa (3KCIIEPUMEHTA,



WCCJICIOBAHMS, IPOEKTA);
* CaMOCTOSITEIHHO BEIOUPATh OpPMAT BBICTYIIICHUS C YIETOM 3a7a4 MIPE3CHTAINH U
O0COOEHHOCTEHN ayAUTOPUM U B COOTBETCTBUU C HUM COCTABJISTh YCTHBIE U IUCbMEHHBIE TEKCTHI C
MCII0JIb30BaHNUEM WILIIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHasi 1eITeIbHOCTD (COTPYAHUYECTBO):
* IOHUMATh U UCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHAHON ¥ UHIUBUYalbHOU PabOTHI IpU
pelIeHnr KOHKPETHOM OHO0IornyecKoil mpobaemMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHS
rpynnoBbIX (GOpPM B3aUMOIEHCTBUS IPU PEIICHUH MOCTABICHHON y4eOHOM 3a1auu;
* IPUHUMATH 11€JTb COBMECTHOMH 1eATeIbHOCTH, KOJUIEKTUBHO CTPOUTH AEUCTBUSA IO €€
JOCTIKEHUIO: pacpeessiTh POJIH, JOTOBAPUBATHCS, 00CYKAATh MPOLECC U Pe3yIbTaT COB-
MECTHOM paboThI; yMeTh 0000I1aTh MHEHUSI HECKOJIBKHX JIFOJCH, IPOSIBIATH TOTOBHOCTh
PYKOBOJIWTb, BHITIONHSATEH OPYUYCHHUS, TOAYNHSATHCS;
* IJTAHUPOBATh OPraHU3ALNI0 COBMECTHON pabOTHI, ONPEAEIIATh CBOIO POJIb (C yUETOM
MPEIOYTEHUN U BO3MOXKHOCTEH BCEX YUaCTHUKOB B3aUMOJCHUCTBUSA), paCIpeleisITh 3a-1a4u
MEX1y YIeHaMH KOMaHJIbl, y4aCTBOBATh B IPYNIOBBIX opmax paboTsl (00CyxkaeHus, oOMeH
MHEHUSIMU, «MO3TOBBIE IITYPMBD) U UHBIE);
* BBIMIOJIHATH CBOIO YacTh Pa0OTHI, IOCTUTaTh KAYECTBEHHOTO pe3yibTara Mo CBOeMy
HAIpPAaBJICHUIO U KOOPAUHUPOBATh CBOM JEUCTBUSA C IPYTUMU YJI€HAMH KOMAaH/IbI;
* OLIEHUBATh KAYECTBO CBOETO BKJIAJ1a B OOIIMI MPOIYKT 110 KPUTEPUSAM, CAMOCTOSITEIILHO
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS; CPABHUBATH PE3YJIbTAThl C UCXOAHON
3a/1a4eil ¥ BKJIJ] KaXK10T0 YJeHa KOMaH/bl B JOCTUKEHHUE PE3YJIbTAaTOB, Pa3eiaTh chepy
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTH K MIPEOCTABICHUIO OTUETA MEepe]] TPYIION;
* OBJIQJIETh CUCTEMON YHHUBEPCAIbHBIX KOMMYHUKATUBHBIX ACHCTBUIA, KOTOpas 0OecrieunBaeT
c(hOpMHUPOBAHHOCTH COIIMANBHBIX HABBIKOB ¥ AMOIIMOHATILHOTO UHTEIIEKTA 00yUJaOIUXCS.
YHuBepcainbHbIe peryJaTHBHbBIE 1eHCTBUSA

Camoopranuzanms:
* BBISIBIISATH TIPOOJIEMBI JUTsl PEIICHUS B )KU3HEHHBIX M YICOHBIX CHUTYAIUSIX, UCTIONB3Ys
OMOJIOTMYECKHE 3HAHHUS;
* OPHCHTHPOBATHCS B PA3IMYHBIX MOIX0JaX MPUHSITHS PEIICHUN (MHINBUyaTbHOS, IPUHSITHE
pelIeHys B rpymie, NPUHITHE PEeIIeHUH TPYIIOoil);
* CaMOCTOSITEIbHO COCTABIISTh AITOPUTM PEIICHUS 3a/1a4H (MM €T0 YacTh), BRIOUPATh CIIOCO0
peleHus yueOHOI OMOIOrnuecKon 3aauu ¢ y4€TOM UMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeJiaraéMble BApUaHThI PEIICHUH;
* COCTABJIATH IJIaH JEHCTBUH (TIJIaH peann3aliii HAMEYEHHOTO aITOPUTMA PEIICHHS ),
KOPPEKTUPOBATh MPEATIOKEHHBIA aITOPUTM C YUETOM MOTYyUEHHSI HOBBIX OMOJIOTHYECKUX
3HaHUU 00 U3ydyaeMoM OHOJIOTUYECKOM OOBEKTE;
* IeTIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a pPEIlCHUE.
CamokoHTpoJIb (peduiekcus):
* BJIQJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHUBAIIMH U peIIeKCUH;
* 1aBaTh a/ICKBATHYIO OIIEHKY CUTYAIIMH U MIpesiarath MiaH e€ U3MEeHEHUS;
* YUUTHIBATh KOHTEKCT U MIPEBUIETH TPYTHOCTH, KOTOPbIE MOTYT BOZHUKHYTh MPU PEIICHUU
yueOHOI OMoJornyeckon 3aauu, aaanTUPOBaTh PEIICHUE K MEHSIOIUMCS 00CTOSTENbCTBAM;
* OOBSICHATH MPUYMHBI TOCTHKEHUS (HEOCTUKEHHS) PE3yJIbTaTOB AESTEIbHOCTH, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY, YMETh HaXOAUTh MO3UTUBHOE B MPOU3OLIEILICH CUTYallHNH;
* BHOCUTbH KOPPEKTUBBI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, U3MEHHUBIINXCS
CUTYallui, YCTAHOBJIEHHBIX OLIMOOK, BOHUKIIUX TPYAHOCTEN;



* OLICHUBATh COOTBETCTBHUE PE3YJIbTATA LICJIU U YCIOBHSM.
OMOIMOHATIBHBIA UHTEIIEKT:
* pa3nuyath, Ha3bIBaTh U YIPABJIATh COOCTBEHHBIMU 3MOLUSMU U 3MOLUSAMU IPYTHUX;
* BBISIBJIATH U @aHAIM3UPOBATh IIPUYMHBI SMOLIMN;

* CTaBUTH ce0s HA MECTO APYroro 4eJ0BeKa, TOHUMATh MOTUBBI U HAMEPEHUS APYTroro;
* peryaupoBaTh crioco0 BbIPaKEHUS SMOLIUH.
IIpunsTHe ceds u Apyrux:
* OCO3HaHHO OTHOCHUTBCS K IPYTOMY Y€JIOBEKY, €r0 MHEHHUIO;
* IPU3HABATh CBOE MPABO HA OUIMOKY U TaKOe K€ IIPaBo JIPyroro;
* OTKPBITOCTH ce0e U IpYTuM; 6 0CO3HABATH HEBO3MOXHOCTH KOHTPOJIUPOBATH BCE BOKPYT;
* OBJIAJICTh CUCTEMOW YHHUBEPCAJIBHBIX YUEOHBIX PETryIATUBHBIX NEHCTBUN, KOTOpast
oOecrieunBaeT (POPMUPOBAHUE CMBICIIOBBIX YCTAaHOBOK JIMYHOCTHU (BHYTPEHHSS MO3HIINS
JIMYHOCTH ), ¥ )KU3HEHHBIX HAaBbIKOB JINYHOCTH (YIpaBJIE€HUS COOOM, CAMOUCIUIUINHBI, YCTOM -
YHUBOT'O OBE/ICHUS).
JInuyHOCTHBIE pe3yJIbTaThI

ITaTpuoTnyeckoe BoCIUTAHHE:
* IOHMMaHUE LIEHHOCTH OMOJIOrMYecKoi HayKu, €€ poJid B pa3BUTUH YEJIOBEUECKOro 00IIeCTBa,
OTHOILIEHHE K OMOJIOTUH KaK BaKHOM COCTABIISAIOLIEH KYJIbTYpbl, FOPAOCTh 3a BKJIAJ POCCUMCKHUX
Y COBETCKHX YYEHBIX B pa3BUTHE MUPOBOI OMOJOrMUYECKON HAYKH.
I'paknanckoe BocniuTanue:
* TOTOBHOCTb K pa3HOOOpa3HOM COBMECTHOM AEATEIbHOCTU IIPU BBIIOJHEHUH OMOJIOTHYECKUX
OIIBITOB, SKCIIEPUMEHTOB, UCCIEAOBAHNN U IIPOEKTOB, CTPEMIICHUE K B3aUMOIIOHUMAHHUIO U
B3alMOIIOMOLIH.
JlyX0BHO-HPAaBCTBEHHOE BOCIIUTAHHE:
* TOTOBHOCTb OLICHUBATh CBOE IIOBEIEHUE U MTOCTYIIKH, a TAKXKE IIOBEACHUE U IIOCTYIIKUA IPYTUX
JIOJIEN ¢ TTO3ULIMY HPAaBCTBEHHBIX HOPM U HOPM JKOJIOTHUYECKOIO IIpaBa ¢ y4€TOM OCO3HAHUSA
IIOCJIEJICTBUM ITOCTYIIKOB.
JcTeTHYecKoe BOCIIUTAHUe:
* IOHMMAaHUE SMOLMOHAIBHOTO BO3ICHCTBUS PUPOABI U €€ IIeHHOCTH. LleHHOCTH HaydHOro
MTO3HAHHUS:
* OpUEHTALUs B IEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY OMOJIOTHYECKUX HAayYHBIX
IpeCcTaBiIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPOIbI, B3aUMOCBS35X YeJIOBEKa C
IIPUPOJHOM U COLUAIIBHOMN CPENOi;
* pa3BUTHE HAyYHOH JII0O03HATEIBHOCTH, UHTEpeca K OMOJIOTrMUECKON HayKe U
HCCJIEI0BATENBCKON IEATEIbHOCTH;
* OBJIaJICHUE OCHOBHBIMM HABBIKAMU HCCIIEI0BATEIBCKON IEATEIBHOCTH.
DopMHpOBaHHE KYJIbTYPbI 310POBbSI:
* OCO3HAHME [ICHHOCTH KU3HH; OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 370POBbIO M YCTAHOBKA Ha
3/10pOBBII 00pa3 )KU3HHU (3710pOBOE MUTAHUE, COONIOIEHIE TMTHEHUYECKHX Tpa-BHII,
cOaraHCUPOBAHHBIN PEXXUM 3aHATUN U OT/bIXA, PEryJsipHas GU3NUEcKasi aKTUBHOCTD);
* OCO3HAHUE MOCIEACTBUI U HENPUATHE BPEIHBIX MTPUBBIYEK (YIOTpeOIeHUE aIKOroIs,
HapKOTHKOB, KYpEHHE) M UHBIX (GOpM Bpea Uit (pU3MUECcKOro U MCUXUYECKOTO 37J0POBbS;
* coO0/IeHne MpaBuil 0€30MaCHOCTH, B TOM YHCIIE HABBIKM 0€30I1aCHOTO MOBE/ICHUS B
MIPUPOJHON Cpelie;
* YMEHHE OCO3HABATh 3MOLIMOHAJIBHOE COCTOSTHUE CBOE U IPYTUX JIFOJAEH, YMETh YIIPABIISATh
COOCTBEHHBIM YMOLMOHAIBHBIM COCTOSIHUEM;



* cOpMHUPOBAHHOCTH HaBbIKA peICKCUH, PU3HAHKUE CBOETO MpaBa Ha OITHOKY M TAKOTO JKE
IIpaBa JIpyroro 4ejoBeKa.
Tpynosoe BocniuTanue:

* AKTUBHOE y4acCTHE B PELICHUH ITPAKTUUYECKUX 3a]a4 (B paMKaX CEMbH, LLIKOJbI, TOPOAA,
Kpasi) OMOJIOTHYECKON 1 HKOJIOTHYECKON HAIIPaBJICHHOCTH, MHTEPEC K MPAKTHUECKOMY
U3YYEHHUIO MPOQECCHii, CBI3aHHBIX C OMOIOTHEH.

JK0JIOTHYECKOE BOCIIUTAHUE:

* OpHEHTALlMs HA PUMEHEHNE OMOJIOTUYECKUX 3HAHUM JUIS PellieHus 3a1a4 B 00JacTH
OKpYXKarollel cpelibl, IJIAaHUPOBAHUS MOCTYNKOB U OIICHKH UX BO3MOYKHBIX ITOCIIEICTBUI JIJIs
OKpYKaroIIEeH Cpeibl;

* IOBBIIICHUE YPOBHS 3KOJIOTMYECKON KYJIbTYpPBI, OCOZHAaHUE III00ATBHOTO XapaKTepa KO-
JIOTHYECKUX NPOOJIeM U MyTel UX PeleHNs; aKTUBHOE HETIPUATHE ACHCTBHH, TPUHOCAIINX BPE
OKpYXKaroIlEeH Cpele;

* TOTOBHOCTb K YYaCTHIO B PAKTUYECKOM NEATEIHHOCTH SKOJIOTHUECKON HAPaBICHHOCTH.
Apantanus 00y4auerocsi K H3MeHsIIOIMMCH yCJIOBUAM COLUAIBHON U IPUPOI-HOM
cpenbl:

* OCBOCHHE 00YYAIOIIUMHUCS COLIMAILHOTO OMBITAa, HOPM U MPABUJ OOIIECTBEHHOTO IMOBEACHHS B
rpynmnax u cooOIecTBax Mpy BbIITOJIHEHUN OMOIOIMUYECKUX 33/1a4, IPOEKTOB U

UCCJIEJOBAaHUM, OTKPBITOCTD OIBITY U 3HAHUSAM JPYTUX;

* OCO3HaHUE HEOOXOAUMOCTH B (POPMHUPOBAHNU HOBBIX OMOJIOTHUECKUX 3HAHHM, yMEHHE
(dbopMyIupOBaTh UAEH, OHITHSL, TUIIOTE3bI O OMOJIOIMYECKUX OOBEKTAX U SIBJICHUSIX, OCO3HAHUE
nedunuTa COOCTBEHHBIX OMOJIOTUYECKUX 3HAHUH, MNIAHUPOBAHUE CBOETO Pa3BUTHS;

* YMEHHUE ONEePUPOBATh OCHOBHBIMU MOHATUAMU, TEPMUHAMU U MPEACTABICHUSIMU B 00J1aCTH
KOHLENIUHN YCTONYMBOTO pPa3BUTHS;

* YMEHHUE aHATU3UPOBATh U BBISIBISITH B3aUMOCBSI3U MPUPO/IbI, OOIIIECTBA U SKOHOMUKH;
OLICHMBAHME CBOMX JEHCTBUI C yUETOM BIMSHUS Ha OKPYKAIOLLYIO CpENy, JOCTHXKEHHUS LieIeH 1
MIPEO0JICHHS BBI30BOB U BO3MOKHBIX TJI00AIBHBIX MOCJIEICTBUM;

* OCO3HAHHUE CTPECCOBOI CUTYyallNH, OIIECHUBAHUE TPOUCXOIAIINX U3MEHEHUI U UX MOCIEICTBUM;
OLICHUBAHHE CUTYallMU CTPECCA, KOPPEKTUPOBAHNE TPUHUMAEMBIX PEICHUHN U ACHUCTBUM;

* YBaXHUTEJIbHOE OTHOILLIEHHE K TOUKE 3PEHUSI IPYrOro YeJI0BeKa, €ro MHEHHIO, MUPOBO33PEHHUIO.

DopMbI KOHTPOJIA

KoHTposnb pe3ynbTaToB 00y4eHuUs: B COOTBETCTBHHM C JaHHOW 00pa3oBaTeNbHON
IpOrpaMMOil MPOBOAUTCS B (hopMe MUCbMEHHBIX U 3KCIIEPUMEHTAIBHBIX padoT, MpeArnoiaraeTcs
IIPOBECHHUE MPOMEXYTOYHON U UTOTOBOM aTTECTALlUH.

IIpomeskyTOUHAs aTTeCTALMS

Jlns ocymiecTBieHUs TPOMEKYTOUHOM aTTECTA[MU UCIIOJIB3YOTCSI KOHTPOJIBHO-OLIEHOYHbIE
MaTepuaibl, 0TOOp CofepKaHUs KOTOPBIX OPUEHTUPOBAH Ha MPOBEPKY YCBOEHHUS CUCTEMBI
3HaHUU U YMEHUI — WHBapUAHTHOTO sJIpa COAepkKAaHUs AEUCTBYIOLIMX 00pa3oBaTeIbHON Mpo-
rpaMMBbl TI0 OHOJIOTUH [Tt 001Ie00pa30BaTeIbHBIX OpraHu3aluil. 3aJaHus TPOMEKYTOUHOM
aTTeCTalluy BKIIOYAIOT MaTepHaj OCHOBHBIX pa3JesioB Kypca OMOJIOTHH.

I[MTAKET OLIEHOUYHBIX MATEPUAJIOB 1 KPUTEPUU OLIEHMBAHUWA 110
I[MPEAMETY «bBHUOJIOT' S
KouTpoJibHbIe H3MepuTeIbHbIE MATEPHATIbI
[Tpu opranu3zanuy TEKYyLEro KOHTPOJIS YCIIEBAEMOCTH 00yJalOINXCs CIEIyeT YUUTHIBATh



tpedoBanuss PI'OC OO0 k cucTeme OLIEHKHU JOCTHKEHUS IIaHuPpyeMbIX pe3yiabTratoB OOII,
KOTOpasi JIOJDKHA TIPeyCMaTpUBaTh HCIIOIh30BAHUE PA3HOOOPA3HBIX METOIOB U (JOPM, B3AUMHO
JOTIOTHSIFOIIMX JAPYT Apyra (CTaHIapTU3HPOBAHHBIC TMCHbMEHHBIC U YCTHBIC PA0OTHI, IPOCKTHI,
NpaKTUYEeCKHe U 1JabopaTOopHbIE paboThI, TBOPUYECKHE PA0OTHI, CAMOAHATIN3 M CAMOOIICHKA,
HaOJII0ZICHUE, UCTIBITAHUS U UHOE).

Br160p yka3aHHBIX HUKE TUIIOB U IPUMEPOB KOHTPOJIBHBIX U3MEPUTEIBHBIX MATEPHATIOB
00yCIIOBJIEH MEJarornyeckoil 1 MeTOIMYECKOI 11e71eCO00Pa3HOCThIO, C YUETOM NMPEAMETHBIX
ocobeHHocTel Kypca «buonorust 5—9 kmacey.

TecTsl 1 3a1anus pa3padboTansl B cooTBeTcTBHH ¢ (hopmatom EI'D u 'MA, uto mo3Bosier
JJaKe B paMKaX YCBOCHHSI MPAKTHYECKOW YaCTH IMPOrpaMMbI OTpadaThIBaTh 001IeydeOHbIe U
MpeIMETHBIC 3HAHUSI U YMEHHSI.

[lepedeHb OLIEHOYHBIX MPOLIEYP JOJKEH OBITh ONTUMAJIBHBIM U IOCTATOUHBIM JJI OIpe-
JIEJICHUS] YPOBHS JIOCTHXKCHUS 00YJaIOIIUMUCS TIPEIMETHBIX M METAIIPEIMETHBIX PE3yJIbTAaTOB.
Oukcanus pe3yIbTaToB TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH 00YUaIOIIUXCSI OCYIIECTBIISIETCS B
COOTBETCTBUU C MPUHATON B 00pa30BaTeNbHOM OpraHu3alii CUCTEMOM OLIEHUBaHU.

IIpenno:keHHble TUNBI U PUMePHI 3aJaAHUI:
* OPUEHTHPYIOT YUHUTENS B JUANa30He KOHTPOJIBHBIX U3MEPHUTEIBHBIX MaTEpPHAJIOB MO KypCy,
MOMOTAIOT Pa3HOOOPA3UTh 3aIaHMs TPEHHPOBOYHOTO, KOHTPOJIBHOTO U JIOTIOJTHUTEIBHOTO
MOJyJIei, KaKk MHTEPaKTHBHOTO BHIC0-YPOKa, TaK M TPATUIIMOHHOTO YPO-Ka B paMKaX KJIacCHO-
YPOUHOU CHUCTEMBI;
* YUUTHIBAIOT BO3MOKHOCTH YCBOCHHS MaTepHala, ¢ TOUKH 3peHus ero auddepeHuanuu s
pa3IMYHBIX KaTeropuil 00y4aroImuXxcsi, pa3HOTO YPOBHSI U3yUYESHHsI PEAMETA, BO3PACTHBIX
0CcOOEHHOCTEHM MJIaIIINX IIKOJIBHUKOB, 8 TAK)KE€ MOTUBAIIMOHHOTO U IICUX03MOLIMOHATILHOTO
KOMITOHEHTOB YPOKOB;
* IO3BOJISIIOT OTPa0AThIBaTh HABBIKM, 3aKPEIIATH [TOJyYSHHbIE 3HAHUS M KOHTPOJIUPOBATh
pe3yabTaThl 00yUeHUs, KaK B X0/ K&KIOT0 YPOKa, TaK U B paMKaX UTOTOBOTO YPOKa 110
Martepuany pazaena. Cnenuduueckoit opmMoit KOHTPOIIS ABIIsAETCS padoTa ¢ mMpudopamu,
nabopaTopHbIM 000pyI0BaHuEeM, MOoAeIIMU. OCHOBHAS 1€J1h 3THX MTPOBEPOUHBIX PabOT:
OTIpeNIeICHNEYPOBHS Pa3BUTHSI YMEHHH IIKOJFHUKOB PabOTaTh ¢ 000PYJOBaHUEM U TIPOBOTUTH
HKCIEPUMEHTANIbHbIE UCCIIE0BAHMSI, IUIAHUPOBATh HAOIIOACHNE UITH OIIBIT, BECTH
CaMOCTOSITENIEHO MTPAKTUYECKYIO paboTy. 3aJaHHe MOXKET CUMTATHCS BBHITIOJTHEHHBIM, €CIIH
3aMyCaHHbII/BBIOPAaHHBIN OTBET COBIMAJAET C BEPHBIM OTBETOM. 3a/1aHUsI MOT'YT OLIEHUBAThCS KaK
1 6amnom, Tak ¥ OOJIBIINM KOJTUYECTBOM B 3aBUCMOCTH OT YPOBHS CII0KHOCTHU 33J1aHHUs, OT
KOJINYECTBA BBEICHHBIX/BBIOPAHHBIX OTBETOB, OT TUIIA 3a/IaHMUSL.
HopwmpI O11eHOK 32 BCe BHIIBI TPOBEPOYHBIX padbOT
«5» — ypOBEHb BHITIOJIHEHUS TPEOOBaHHUI 3HAYUTEILHO BEIIIE YAOBICTBOPUTEIEHOTO:
* OTCYTCTBHUE OIMIMOOK, KaK IO TEKYIIEMY, TaK U TI0 TIPEABAYIeMy YaeOHOMY MaTepHaiy;
* He OoJiee OHOTO HEJOUETA.
«4» — ypOBEHb BBINIOJHEHUS TPEOOBAaHUI1 BBIIIE YAOBIETBOPUTEIBHOTO:
* Hanmnume 2—3 omnOoK Uik 4—6 HelouETOB MO TeKyLIeMy Y4eOHOMY MaTepuay;
* He Oostee 2 omMOOK Ui 4 HEZJOYETOB 110 MPONUJICHHOMY MaTepuay;
* ACIIOJIb30BaHNE HEPAIIMOHAILHBIX TPHUEMOB PEIIeHHsI YIeOHOH 3a1aun.
«3» — TOCTaTOYHBII MHUHUMAIIbHBIA YPOBEHB BBIITOIHEHHS TPEOOBAHUH, TPEIBSIBISIEMBIX K
KOHKpETHOH pabore:
* He Oonee 4—6 ommOok nau 10 HeOUETOB 1O TEKyIIeMy yueOHOMY MaTepuany;



* He Oosee 3—35 ommOOK nu He Oosiee 8 HEOUETOB 10 MPOHICHHOMY YYeOHOMY MaTepuaiy.
«2» — ypOBEHb BBIIIOJHEHUS TPEOOBAHUI HUXKE YIOBICTBOPUTEIHHOTO:
* Hanmmuue Oonee 6 ommoOok uau 10 HeJOUYETOB MO TEKYIIEMY MaTepuaty;
* Oostee 5 ommOOK WK GoJiee 8 HeOUETOB 0 MPOIJICHHOMY MaTepuaty.



TeMaTnuyeckoe NIAaHMPOBAHUE

Ne Tema 3ansaTus
3aHATUS

1. TexHuKa 0€30MaCHOCTH B JIAOOPATOPHH OHMOJIOTUN

2. | IlpuroroBieHue U u3ydyeHue mpenapara KJIeTOK YelllyH JTYKOBHIIbI JIyKa penyaToro

3. CTpoeHHe pacTUTENBHON KICTKU

4. | HaGmoieHue 3a ABMKEHHEM IIUTOILIA3MBbI B KJIETKE pacTEHU

o. M3yueHne NOKpOBHON TKaHU PACTECHUM

6. M3ydeHue npoBoasIEk TKAaHU PACTCHUI

7. | Mukpockonnueckoe CTpOEHUE KPOBH YEJIOBEKA U JISITYLIKU

8. N3ydenne crnocoOOB TBMIKEHUS OJTHOKICTOYHBIX KUBOTHBIX

9. | U3yuyeHue IKMBOTHBIX TKaHElH, TKaHeH oOpraHu3Ma 4YeJOBEeKa Ha TOTOBBIX
MHUKpOnpenapaTax

10. | [Nna3monu3 M gengasMoin3 B KJIETKaX KOXKHIIbI JyKa PernyaToro

11. | M3ydyeHne MUKPOCKOIIUYECKOTO CTPOEHHUS MIJIECHEBBIX IPUOOB

12. | 3ydyenne MUKPOCKOIMYECKOTO CTPOCHHUS 3€JICHBIX BOJIOPOCIEH

13. | Ucnonws3oBanue mudpoBoii 1abopaTtopuu i OnpeneacHuss aOMOTHYECKUX (PaKTopoB
cpeapl

14. | OnpeneneHre OTHOCUTENbHOM BJIQXKHOCTU BO3/1yXa

15. | l3MepeHue BIaXXHOCTH M TEMIIEPATYPHI B pa3HbIX 30HAX Kjacca

16. | Wcnapenue Bojibl JUCTBSIMU /10 U IIOCTIE MTOJIMBA

17. | 3MepeHue ypoBHS OCBEIIEHHOCTH B Pa3IMUHBIX 30HaX Kijacca

18. | UccrnenoBanue ecTeCTBEHHOW OCBEHIEHHOCTH MOMEIIEHHsI Kjlacca

19. | U3ydenue BIUsHUS OCBEILIEHHOCTH Ha (PM3UUECKOE 3/I0POBbE JIH0IEH

20. | Anamms pH npo6 cHera, B3AThIX Ha IPUIIKOJIBHON TEPPUTOPUHI

21. | 3mepeHue TeMIiepaTypbl OCThIBAIOLIEH BOABI B 3aBUCUMOCTH OT BPEMEHH

22. | N3ydyeHue TeMrepaTypsl Ha Pa3IMYHBIX y4acTKax Teja YeJoBeKa

23. | HapymeHnue kpoBooOpalieHus IpH HAJOKEHUU JKI'yTa

24. | I3yyenne (GyHKIHMA KOXKH C TOMOINBIO TEMIEPAaTypHOTO JaTyhKa W JaTduka
BJIQKHOCTHU

25. | BiusHue pusnueckux Harpy3ok Ha TeMIIEpaTypy Tena 4eJoBeKa

26. | Ompenenenue TEIIOBBIX () ()EKTOB paCTBOPEHUS BEIIECTB B BOJIC

27. | Ucnonbp3oBaHME BOJOPOAHOTO MOKa3aTessl KaK MHAWKATOpA COCTOSIHUS CPEJIbl )KUBBIX
OpPraHu3MOB

28. | Ananu3 pH cpenbl MOYBBI

29. | Aranmm3 pH BOJBI OTKPBITHIX BOJOEMOB

30. | Ompenenenue TemnepaTypbl BO3TyITHON Cpe/ibl

31. | Ompenenenue nokasatesns pH B THTHEHUYECKHX CPENICTBAX

32. | Mzydenwne mporiecca CKUCaHMSI MOJIOKA ¢ TIOMOIIBIO TIoka3aTeieid pH

33. | CpaBHenue pH nuieBbIX NPOTyKTOB U OJIIO]T

34. | UroroBsrit ypox




