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IlosicHUTETbHAA 3aTUCKA

BreypouHast neSaTenbHOCTh SBISIETCS COCTABHOM YaCThIO y4eOHO-BOCTIHUTATEIIBHOTO
npoiiecca u oAHOM u3 (popM OpraHu3anu CBOOOTHOTO BPEMEHH YUALTUXCSL.

OCHOBHBIM IIPEUMYILIECTBOM BHEYPOUHOM JEATEIBHOCTH SIBISIETCS IPEICTABIICHUE
00Oy4aromuMcsi BO3MOKHOCTH IIHPOKOTO CIIEKTpa 3aHATHUN, HANpPABICHHBIX HAa MX
Pa3BUTHE U OCYILECTBICHUE B3aUMOCBA3HU U

MPEEMCTBEHHOCTH OOIIETO U JOTOTHUTEILHOTO 00pa30BaHus B IIKOJIE U BOCIIMTAHUS
B CEMbE, JJIs1 BBISBICHUS MHIUBUAYAIBHOCTH peO€HKa. B mikone

yJammecss TOJy4aroT 0O0bEeM 3HAHWM, OIMPEICICHHBIH paMKaMu 00pa30BaTEIbHON
MIPOrpamMMbl, KOHKPETHOM Y4Y€OHOM IUCUUIUIMHBL. Pa3BUTHIO HHTEIIEKTyalbHOU
OJIapEHHOCTH YYallUXCsd MOTYT CIIOCOOCTBOBAaTh 3aHATHS B CUCTEME BHEYPOUHOM
BOCIMTATEIbHON pabOThI, OPraHU30BaHHOU MpHU KaOWHETe OUOJIOTHH.

IIpuMeHeHne UrpoOBOl METOUKH ISl pa3BUTHS UHTEIJIEKTA ITO3BOJIUT

IIKOJIbHUKAM CAaMOCTOSATEIBHO MOJy4yaTh Oojee IiyOOKHEe 3HaHMsI MO OTIENIbHBIM,
MHTEPECHBIM JUIsI HUX TEMaM, JEMOHCTPUPOBATh UX B NHTEIUIEKTYaJIbHBIX
COPEBHOBAHMUSIX.

[Iporpamma BHEYpOYHOM JEATEIBLHOCTH pa3pabOoTaHa B  COOTBETCTBHH  C
TpeOoBaHMSIMHU  (heIepaTbHOTO TOCYIapCTBEHHOTO O00pa30BaTEIBHOTO CTaHAapTa
OCHOBHOro oOmiero oOpazoBaHus (mpukaz MuHHcTepcTBa 00pa3oBaHUS W HAYKH
Poccuiickoit ®@enepanuu ot 17 nexadbps 2010 r. No 1897) u nokaidbHBIMU aKTaMu
o0pa3oBaTeIbHON OpraHU3aIliH.

OcHoBHasi 1eJIb: BCECTOPOHHEE pAa3BUTHE I[I03HABATENbHBIX CIIOCOOHOCTEN U
opranuzanus pocyra yvamuxcs MKOY «OnbxoBarckorn COII» IlonbipoBCKOro
paiiona Kypckoit o6nactu.

3agaum:

- pacIUpsITh KPyro3op, MOBBIIIATH MHTEPEC K IMPEIAMETY, MOIMYJIApU3aALUs
WHTEJUIEKTYaJIbHOTO TBOPYECTBA;

- Pa3BHUBATb JIOTHYCCKOC MBIIIJIICHUC, YMCHHA YyCTaHABJIMBATHL IMPUYMHHO —
CICACTBCHHBLIC CBsA3M, YMCHHUSA PACCyXKJaTb W ACJIATb BBIBOJALI, IMpOIIaraHaa KyJibTa
3HAaHUU B CUCTEME AYXOBHBIX I.[CHHOCTCﬁ COBPCMCHHOI'O IIOKOJICHHU A,



- Pa3BUBATb HABBIKU KOJIJIEKTUBHOM pa6OTBI, BOCIIMTAHUC IIOHHMMAaHUA
ACTETUYCCKUM HCHHOCTH IIPpUPOHI, O6’[>CI[I/IHCHI/I6 H OpraHu3amnuga nocyra
ydqalmuuxcs.

IIporpamma cTpouTCsl HQ OCHOBE CJIEAYIONIUX MPUHIIUIOB!

- PaBEHCTBO BCEX YYACTHUKOB,

- T00pPOBOJILHOE TIPUBJICUCHUE K MPOIIECCY ACATEIHHOCTH;
- yepe0BaHNe KOJIJICKTUBHON U MHAUBUTyaIbHON pabOTHI;
- CBOOO/IHBIN BBIOODP BUA NESITEIHHOCTH;

- HPABCTBEHHAss OTBETCTBEHHOCTh Ka)JOIO 3a CBOM BBIOOp, MpoIEecc u
pe3yibTaT JeATeIbHOCTH;

- pa3BUTHE JlyXa COPEBHOBAHUS, TOBAPUIIECTBA, B3AUMOBBIPYUKH;
- Y4eT BO3PACTHBIX U UHAUBUAYAJIBHBIX OCOOCHHOCTEHN.

MeTtanpeaMeTHbIe CBA3M.

. OCBOCHHME CIOCOOOB pelIeHHus TpoOJeM TBOPYECKOTO H
MIOUCKOBOTO XapaKTepa;
. (¢opMupoBaHHEe yMEHHUS IUJIaHUPOBATh, KOHTPOJIMPOBATH MU

OIICHWBATH JICCTBHUS B COOTBETCTBHH C ITOCTABJICHHOW 3aa4ei 1

YCIOBUSIMH €€ peanu3alliM;, OIpeAeyarh Haubonee d3PQPeKTUBHBIE CIOCOOBI
JOCTKEHUS PE3YbTaTa;

. dbopMHupoBaHWE yMEHUs IMMOHWMATh MPUYMHBI yCIeXa/Heycrexa
JESATETBHOCTH U CITOCOOHOCTH KOHCTPYKTHBHO JIEHCTBOBATH JaXKE B

CUTyaIMsIX HEeyCIexa,

. OCBOCHHME HAuyaJbHBIX (POPM MO3HABATEIILHOM W JMYHOCTHOU
peduexcuu;
. OBJIJICHUE JIOTUYECKUMU JCUCTBUSIMUA CPABHEHUS, aHAIIN3A,

CUHTE3a, 0000IIEeHMs], YCTAHOBJICHHUS AHAJIIOTHMM U MPUYUHHO-CIEACTBEHHBIX CBSI3EH,
IIOCTPOEHHUS PACCYKIACHUM;

. TOTOBHOCTH CJYIIATh COOECEHUKA U BECTU JUAJIOT; TOTOBHOCTb
IIPU3HABATh BO3MOXXHOCTb CYIIECTBOBAHUS PA3JIMYHBIX TOYEK 3PEHUS U

paBa KakJI0ro UMETh CBOKO; M3J1araTb CBOE MHEHUE U ApIYMEHTHPOBATH CBOI TOUKY
3peHUs U OLICHKY COOBITHH;

. ompezeneHue oOIIel 1enu W MyTed e€ MOCTHKEHHUS; YMEHHUE
JIOTOBApUBATHCS O pacnpeesieHud PYHKIHMM U posieil B COBMECTHON

NEATEIBHOCTH; OCYLIECTBIIATh B3AMMHBIN KOHTPOJIb B COBMECTHOM

JESTeIbHOCTH, aJeKBAaTHO OILICHWBATh COOCTBEHHOE TMIOBEACHHE U TIOBEICHUE
OKPY’KaIOILHUX;



. OBJIAACHUC 0a30BBIMU NpeAMCTHBIMHU W MCXKIIPCAMCTHBIMU
IMOHATHUAMU, OTPANKAIOIMHUMHA CYIICCTBECHHBIC CBA3HW U OTHOIICHHA MC)KI[YO6’I)€KT3MI/I )41
ImponcccaMu.

OO0mas xapakTepucTHKa NPOrpaMMbl BHEYPOYHOM JeSITeIbHOCTH.

[IporpammMa BHEYpPOYHOU [ESATEIBHOCTH HOCHT pa3BUBAIOIIMIA XapakTep, LEJbIO
KOTOPOH SIBJIsI€TCS (POPMUPOBAHUE TOUCKOBO-UCCIIEA0BATENbCKUX,
KOMMYHUKATHBHBIX YMEHUH IKOJIbHUKOB, MHTEIJIEKTA YUAIIUXCSl.

BaxueiimuM mpuoputeToM 00111er0 00pa3oBaHuUsl sABIsieTCs (HOpMHpPOBaHUE OOIIIE-
y4eOHbIX YMEHUN M HaBBIKOB, KOTOPBIC MPEIONPENLISIIOT YCIEIHOCTh BCETO
MOCJIETYIONIET0 00y4YeHHs peOEHKa.

Pa3BuTHE JNMYHOCTHBIX KayeCTB U CIOCOOHOCTEW IIKOJIHHUKOB OINHMPAETCA Ha
pUOOPETEHNE UMH OIbITa Pa3HOOOPA3HOU JAEATEIHLHOCTH: YUeOHO-
M03HAaBaTEJIbHOU, TPOCKTHO-UCCIEA0BATEIBLCKOM, MPAKTUUYECKOM, COLIMATBHOMA.

3aHATHA 110 TPOrPaMME BHEYPOUHOM AEATEIBLHOCTU Pa3/IeJIEHbl HA TEOPETUUYECKHUE U
npaktuyeckue. [IpudéM OeaTenbHOCTh MOXKET HOCUTH Kak TPYNIIOBOM, TaK U
VHIMBUIyaJIbHBIA XapaKTep.

JlesTeTbHOCTh IIKOJBHUKOB TIPH OCBOCHHM TMPOTPAMMBI HMEET OTINYUTEIHHBIC
0COOEHHOCTH:

- NpaKkTHYeCKass  HaIPaBIICHHOCThb, KOTOpass  ONpeAcisieT  CrenuduKy
COJICP)KaHMS ¥ BO3PACTHBIC OCOOCHHOCTH JICTCH;

- IpyIIOBOil XapakTep padoT 0yieT cnoco0CcTBOBATH (HOPMUPOBAHUIO
KOMMYHHKATHUBHBIX yYMEHHMH, TaKMX KaK yMEHHE, pacHpeleNaTh OO0sS3aHHOCTH B
rpymrne, apryMEeHTHPOBATh CBOIO TOUKY 3pEHUS U Jp.;

- B COJICP)KAHUE JEATEIBHOCTH 3aJI0KEHO OCHOBAaHHME ISl COTPYIHUYECTBA
JeTel ¢ WICHaAMH CBOCH CEeMbH, YTO 00CCIICUMBACT pealbHOS B3aUMO/ICHCTBUE
CEMbH U MIKOJIBI;

- peanu3yeT 3a7ady BBISBICHUS TBOPYECKUX CHOCOOHOCTEH, CKIIOHHOCTEHW U
OJIAPEHHOCTEN K Pa3IWYHbIM BHUJIaM JIEITEIIBHOCTH MOCPEICTBOM BOBJICUEHHUS HX B
TBOPYECKYIO JESITETbHOCTb.

AKTYaJIbHOCTh TIPOTPaMMbl  3aKJll04aeTcd B  (QOPMUPOBAHMM MOTHBALMU K
[[eJICHANPABICHHON T[103HABATEIbHOW JIESITENIbBHOCTH, CaMOPAa3BUTHIO, a TaKXKe
JTUYHOCTHOMY U MPO(PECCUOHATIBHOMY CaMOOIPEACIICHUIO YUaIIUXCS.

IIpakTHyeckass HANPaBJIEHHOCTH COAEPKAHUS NPOTPAMMbI

3aKJII0YAeTCsl B TOM, YTO COJIep)KaHHe Kypca oOecrieunBaeT NpruoOpeTeHre 3HaHun
U yMEHUH, MO3BOJISIIONIMX B JaJIbHEWIIIEM HCIOJIb30BaTh HMX KaKk B IIpolecce
oOy4yeHHs] B Pa3HbIX TUCUUIUIMHAX, TaK U B TMOBCEIHEBHOW XWU3HH JIJISl PELICHUs
KOHKPETHBIX 3a/1a4.



®opMbl 3aHATHI BHEYPOUHOI AesiTeJILHOCTH: Oecesa, urpa,

KOJUICKTUBHBIE W WHIWBUIyaJIbHBIC WCCJICAOBAHMS, CaMOCTOsATEIbHAs pabora,
JOKJIaJl, BBICTYILJICHHWE, BBICTAaBKa, y4acTHE B KOHKypcax W T.A. [laHHble (Gopmbl
paboThl NMAlOT JETSIM BO3MOXKHOCTh MaKCHUMAJIBHO TIPOSIBIIATH CBOIO aKTHBHOCTD,
U300peTaTeNbHOCTh, TBOPUECKUI M MHTEIUICKTYyaIbHBIA MOTEHIIMAT U Pa3BUBAIOT X
SMOLHUOHAIIBHOE BOCIIPUSTHE.

MecTo 1aHHOT0 Kypca B y4e0OHOM ILIaHe.

[Iporpamma paccumtana Ha 1 rox oOydenus (34 wacoB B rog, | yac B HeHENo).
3aHATHSA 1O IPOrpaMMe IPOBOATCS BO BHEYPOYHOE BPEMSI C

UCIoJIb30BaHUEM obopynoBanusa neHtpa «Touka Pocra» mo BUOJIOTUU U
OKOJIOI'NU- «IlpakTtruueckast OMOIOTHS.

HeHHOCTHbIe OPMEHTHUPLI COACPKRAHUA MMPOrpaMMbl BHeyquHOﬁ AeHATECJIbHOCTU.

B pesynpTaTe OCBOCHHS NpOTrpaMMbl BHEYPOUHOH JesATeNbHOCTH «bHojorus mis
JT0003HATEIBHBIX» 00YyUYaroIIHecs Ha CTYIICHH OCHOBHOT'O OOIIEro
00pa3oBaHUS:

- MOJIy4aT BO3MOKHOCTb PACIIUPUTh, CUCTEMATU3UPOBATh U YIIIyOUTh
MCXOJIHbIE TPEJICTABICHUS O MPUPOIHBIX OOBEKTaX M SIBICHHUSIX KaK KOMIIOHEHTaX
€IUHOTO MHpA, OBJALACIOT OCHOBAMHM IPAKTHUKO-OPHUEHTUPOBAHHBIX 3HAHHU O
MPUPOE, MPUOOPETYT LIETIOCTHBIN B3IJISAT HA MUD;

- TIO3HAKOMSITCS C HEKOTOPBIMU CITIOCOOAMU U3YUYEHUSI TPUPObI, HAUHYT
OCBaMBaTh YMEHHMsI MPOBOJIUTH HAOIIOJEHUSA, CTABUTH ONBITHI, HAy4aTcs BUIETh U
ITOHMMATh HEKOTOPBIEC MPUUNHHO-CIIEACTBEHHBIE CBS3H B OKPYKAOIIEM MUPE;

- MOJIydaT BO3MOXHOCTb HAy4YUTbCS HCIOJIB30BAaTh PA3JIMUYHBIE CIIPABOYHbBIC
u3faHusl (CJIOBapH, SHUMKIONEINH, BKJIKOYAs KOMIIBIOTEPHBIE) M JIUTEPATYpPYy O
MPUPOJIE C LETbI0 MOWCKA MO3HABATEILHONW HWH(OpPMAIlUK, OTBETOB Ha BOIPOCHI,
O0OBSCHEHU, JUTsI CO3/IaHMsI COOCTBEHHBIX YCTHBIX MJIM MHUCHhbMEHHBIX BHICKA3bIBAHUM.

JInuHOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIE Pe3yJIbTAThl 0CBOCHHUS Y4eOHOI0
npeaMera

B coorBerctBHM ¢ TpeOOBaHUSMH K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
o0OpazoBaTensHOM MporpaMMbl 0011IeT0 00pa3zoBanus DeaepanbHOTO
roCy/IapCTBEHHOrO0 00pa30BaTENIbHOTO CTaHAapTa oOOydeHHWe HampaBlIeHO Ha
JTOCTIDKCHUE  YYAIIUMHCS  JMYHOCTHBIX, METANpPEAMETHBIX W  MPEAMETHBIX
pE3yNbTATOB.

JInyHOCTHBIE pPe3yJIbTAThI OTPAXKAIOTCS B MHIMBUYaTbHBIX KAU€CTBEHHbIX
CBOMCTBAaX y4YalIMXCsl, KOTOPbIE OHU JOJDKHBI MPHUOOPECTH B MPOIECCE OCBOCHHUS
y4eOHOro MpeaMeTa:



- y4eOHO-TI03HaBaTEIbHbIM MHTEpEC K HOBOMY ydyeOHOMY MaTepuainy M crocodam
pelIeHUsI HOBOM 3a/1a4H;

- OpHUEHTAlMs Ha MOHUMaHHE MPUYUH yCIieXa BO BHEYUEOHOU AESITENbHOCTH, B TOM
YlCJIe HAa CaMOaHaJIu3 U CAMOKOHTPOJIb pe3yJIbTaTa, Ha aHaJIU3 COOTBETCTBUS
pe3yabTaTOB TPEOOBAHUAM KOHKPETHOM 3a/1a4u;

- CIIOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KPHUTEPHUEB YCIENIHOCTH BHEYy4YeOHOMU
JIeSITEIIbHOCTH;

- YyBCTBO MPEKPACHOTO M OCTETHYECKHE YyBCTBA HA OCHOBE 3HAKOMCTBA C
MPUPOJHBIMH OOBEKTAMHU.

MeTtanpeaMeTHble pe3yJbTaThl XapaKTEPU3YIOT YPOBEHb C(HOPMHUPO- BAHHOCTHU
YHUBEPCAIbHBIX CIIOCOOHOCTEH y4YalllUXCs, MPOSIBISIOIIMXCS B MMO3HABATEIBHON H
MIPAKTUYECKOU NEATEIBHOCTH:

HCIIOJIB30BaHHUC CHp&BO‘-IHOﬁ n ,Z[OHOJIHI/ITGJIBHOﬁ JIUTCPATYPHI;

- BJIAaACHHUC HUTUPOBAHHEM M PA3JIMYHBIMH BUJIdMHW KOMMCHTAPUCB,
- HCIIOJIb30BAHHC PA3JIMYHBIX BUIOB H8,6J'IIOI[€HI/I$[;

- Ka4CCTBCHHOC N KOJINMYCCTBCHHOC OIIMCAHUC N3y4aCMOI'0 OGT)CKTa;
- IIPOBCIACHHC SKCIICPUMCHTA,

-  HCIIOJIb30BAaHHC PAa3HbIX BUJIO0B MOACIUPOBAHHA.

IIpeaMeTHble  pe3yabTaThbl  XapaKTEPU3YIOT  OMNBIT  y4YalluXcs, KOTOPBIU
npuoOpeTaeTcsi M 3aKperuisieTcsl B IMPOIECCE OCBOEHHUS MPOrpamMMbl BHEYPOUHOM
NEeATEIbHOCTH:

- OCYIIECTBIISATh MOUCK HEOOXOIUMOMN MHGOPMAIIMH JIJIsi BBHITIOJIHEHHSI BHEYIEOHBIX
3aJIaHUi C UCTIOJIb30BAHUEM yU4E€OHOM JIUTEPATypPhl U B OTKPHITOM

WH)OPMAITMOHHOM  TIPOCTPAHCTBE, OSHIMKIIONEIUN, CIPABOYHUKOB  (BKJIIOYAs
AJIEKTPOHHBIE, IIU(PPOBHIE), KOHTPOJIUPYEMOM MPOCTpaHcTBe MHTEpHETA;

- IPOBOAUTH CPABHCHHC U KJ'IaCCI/I(l)I/IKaI_[I/I}O 110 3aJaHHBIM KPpUTCPUAM;
- YCTaHaBJIMUBATb HPUIUMHHO-CJICACTBCHHBIC CBA3W B U3Yy4YaCMOM KPYTC HBHGHHﬁ;

- CTpPOUTH pacCykJeHuss B (opMe CBSI3U MPOCTBIX CYXKACHUH 00 0O0bEeKTe, ero
CTPOEHHUH, CBOMCTBAX U CBS3SX.

Coaep:xaHue NporpaMmslI



Beenenue (1 4.)

Tema 1. Ucniosib3oBanmne USO-MHKpOCKONA 1151 M3yYeHHSsI
00bexToB (12 yacoB).

1. TloaroroBka MHKpOCKOIa

2. Vcmonp3oBaHUE USb-MHKPOCKOMA JIJIST H3yUCHUS
00BEKTOB

3. CtpoeHue pacTUTEIbHON KIIETKH
Habmronenue 3a IBMKEHHEM IIUTOIIa3MBbl B KJIIETKE PACTEHUN
H3yuyeHne nOKpOBHOW TKaHU PaCTCHUM

HN3yueHnune npoBOJsIIEH TKAaHU OPTaHOB paCTCHUM

N o o s

MUKpOCKOTIUYECKOE CTPOEHUE KPOBU UEIOBEKa

U JISTYIIKA

8. H3yuenue cmocoOOB JABMKECHUS OJHOKIETOYHBIX
KUBOTHBIX

9. H3yueHue >XMBOTHBIX TKAaHEW, TKaHEW opraHu3Ma
YeJIoBEKa Ha FOTOBBIX MUKpOIIpenaparax

10. [Tna3monn3 M Jemaa3Moiu3 B KIETKaX KOMKHIIBI
JyKa pen4aroro

11. 3yueHne MUKpPOCKOITMYECKOTIO CTPOSHUS
TIJIECHEBBIX TPHOOB

12. N3yueHne MUKPOCKOIIMUECKOTO CTPOCHHUS 3€EHBIX

BOJIOpOCIIECH

Tema 2. Hcnoan3oBanue uu@poBoii JadopaTopuu AJsi omnpenejeHUsi a0MOTHYECKHX
¢axropos cpeabl.(134.)

Omnpenenenre OTHOCUTENBLHOM BIaXXHOCTH BO3AyXa

N3mepenue BIAXXHOCTH U TEMITEpaTyphl B Pa3HBIX 30HaX Kiacca.
I/IcnapeHHe BOJBI JINCTBAMU OO0 U ITIOCJIC ITOJINBA

N3mepenune ypoBHS OCBEIIEHHOCTH B PA3TUYHBIX 30HAX

HccnenoBanne eCTECTBEHHOW OCBEIIEHHOCTH MOMEIICHHsI Kiacca
W3ydenune BIUSHUS OCBEIICHHOCTH Ha (PH3MUYECKOE 3/I0POBHE JIFOICH.
Omnpenenenre TeMnepaTypbl BO3IYIIHON cpeabl

N3mepenue TeMiiepatypbl OCTHIBAIOIICH BOJIbI B 3aBUCIMOCTH OT BPEMEHHU
N3ydenne TeMnepaTypbl Ha pa3IMYHbIX yJacTKaxX Tejia JyeioBeKa

0. Hapymienne kpoBooOpaiieHust mpy HaJ0KEHUH KI'yTa

1. I3yuyenue GyHKIMN KOKHU C TOMOILBIO TEMIIEPATYPHOTO JaTYMKA M JaTYUKA BIAKHOCTU
12. Bousiaue pu3ndecKux Harpy30K Ha TeMIIepaTypy Teja YeloBeKa

13. Onpenenenune TermIoBbIX A3G(HEKTOB paCTBOPEHHUS BEIIECTB B BOJIEC

RPRo0o~NoGaR~WONE

Tema 3. Ucnoab30BaHue BOJOPOAHOIO MOKA3aTeJI KAK
HHIUKATOPA COCTOSIHUS CPelbl ’KUBbIX OPraHu3sMoB (6 yacoB)

1. Amnanu3 (u3y4enue) ph cpeapl mo4BbI



AHanu3 pH BOJbI OTKPBITHIX BOJOEMOB

Amnanu3 pH po0 cHera, B3SThIX HA TEPPUTOPHH CEIUTEOHON 30HBI
Omnpenenenue mokasarensi ph B TMTHEHUYECKUX CPEICTBAX
W3ydenue mporecca CKUCaHHUs MOJIOKA € TIOMOIIBIO TTOKa3zaresel ph
CpaBHEHHE pH MULIEBBIX TPOAYKTOB U OO

ok wnN

IpeanosaraeMmple pe3yJbTaThl PeaJH3allHu IPOrPAMMBI

B npomecce IpoXosxkIeHUs IIPOrPaMMBI JOIKHBI ObITh JOCTUTHYTHI CJIEAYFOIUEPE3YIbTaThL:
1 yposens pesyabrarTos:

«IIpnodpeTenne counaJIbHbIX 3HAHUIN»

1) au4HOCTHBIE Ka4ecTBa:

- YB@XKUTEIHLHOE OTHOIIEHHE K TPY/y ¥ TBOPYECTBY CBOMX TOBAPUIIEI;

- (opMHpOBaHHUE CTETUYECKUX YyBCTB, IO3HABATEIbHBIX HHTEPECOB U MOTUBOB,HAIIPABJICHHBIX
Ha U3y4YEHUE KUBOU IPUPOJIBI;

2) yHuBepcajibHbIE CIOCOOHOCTH

- YMCHHC BUACTH U IOHUMATh 3HAYCHUC HpaKTI/I‘-ICCKOI\/JI n HFpOBOﬁ JCATCIIBHOCTU,

OIIBIT B IPOEKTHO-UCCIIE0OBATEIBCKOM 1EATENBHOCTH
-yMeHue paboTaTh C pa3HbIMU UCTOYHUKAMU UH(POpMAIIH;

- OBJAJ€HHE COCTABJISIONINMHU HUCCIEA0BATEIBCKON U Hay‘{HO'HpaKTH‘IeCKOﬁ
ACATCIIbBHOCTH, CTABUTH BOIIPOCHI, Ha6J'IIOI[aTL, MMPpOBOAUTD DKCIICPUMCHTBI, ACIaTbBBIBOAbI U
3aKIIIOYCHUAA, O6’LHCHHTB, JO0Ka3bIBaTh, 3alllUIIIATh CBOU UJCH,

-(popMUpOBaHNE UHTEIIEKTYaIbHBIX YMEHUH (JI0Ka3bIBaTh, CTPOUTD PACCYKIEHUS,aHAIU3UPOBATh,
CpaBHUBATb, JEJaTh BHIBOJBI U JIP.) U 3CTETUUYECKOT0 OTHOIIEHHUS K )KUBBIM O0BEKTaM;

- 3HAHME OCHOBHBIX IPUHIIUIIOB ¥ ITPABUJI OTHOLIEHHS K KHBOW MPHUPOJIE.
2 ypoBeHb pe3yJbTATOB:
«DOPMHPOBAHHENIEHHOCTHOI0 OTHOIEHHS K CONHAILHOM PeaibHOCTI

1) JMYHOCTHBIE KAYecTBAa:

- HaBBIKU UHJIWBHUIYATLHOU JESTEIBHOCTH B MPOIIECCE MPAKTUUECKON pabOThI MOAPYKOBOICTBOM
YUUTES;

- HaBBIKH KOJUIEKTHBHOM JIEATEILHOCTH B IIPOIIECCE COBMECTHON TBOPUYECKOMPAOOTHI B KOMaH/IE
OJIHOKJIACCHUKOB TOJT PYKOBOJICTBOM YUUTEJS;

- YMEHHE COTPYAHHYATH C TOBAPUIIIAMH B IPOIIECCE COBMECTHOM JESITEIHHOCTH,COOTHOCHTD CBOKO
9acTh paboThI C OOIIMM 3aMBICIIOM;

2) yHHBepcaJbHbIE CIIOCOOHOCTH:

-  CcHocoOHOCTh BBIGI/IpaTI: ICJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX I[GﬁCTBHSIX HIIOCTYIIKAxX I10



OTHOIICHHUIO K UBOU IPUPOJIE, 3J0POBBI0 CBOEMY M OKPYKAIOLIHX;

- CHOCOOHOCTH TepeaaBaTh SMOIMOHATBHBIC COCTOSIHUS M CBOE OTHOIIICHUE KIIPUPOJIE, YCITOBEKY,
00111eCTBY;

3) ONBIT B MPOEKTHO-HCCJIEA0BATEIbCKOM AeSITEILHOCTH:

- YMEHHUE OPraHM30BaTh CBOIO YUEOHYIO JACATEIBHOCT: ONMPEACISTh 1Ieb pPAa0OThI,CTABUTH 3a/1a4H,
IUIAHUPOBATh — OINPEIECIIATH [TOCIIEI0BATEIBHOCTD ACHCTBHI M IPOTHO3UPOBATH PE3YJILTATHI
paboTsI;

- YMEHHE OCYIIECTBISTH KOHTPOJIb U KOPPEKLHIO B CIydae OOHAPYKEHUSI OTKIOHEHUHN U OTJIMYUIl
MIPU CIIMYCHUU PE3YJIBTATOB C 3aJJaHHBIM 3TAJIOHOM; OLIEHKA Pe3yJIbTaTOB PaOOTHI — BBIZCICHHE U
OCO3HaHHUE y4alluMcs TOT0, YTOYKE YCBOCHO U UTO €lIe MOJICKHUT YCBOCHHIO, OCO3HAHHE KauecTBa
Y YPOBHSI YCBOCHHUS.

3 ypomenb pe3yanTaroB: «IloJayuenne caMoCTOATEILHOIO 00IECTBEHHOT01el CTBHS

1) JIMYHOCTHBIC KaYeCcTBa:

- yMeHHe 00CYX/IaTh M aHAJIM3UPOBATh COOCTBEHHYIO JEATEIbHOCTh U PA0OTY OJHOKJIACCHUKOB C
ITO3MIIMM 3a7a4 JAHHOM TEMBI, C TOUYKH 3PEHUS COEpKAHUSA UCPEACTB €TI0 BEIPAKECHHS;

2) yHuBepcajJbHBIE CIIOCOOHOCTH:

- yMeHHe CIyIIaTh ¥ BCTYNATh B JUAINIOT, YYaCTBOBATh B KOJIIEKTUBHOM

00CYK/IEHHHU MPOOJIEM; MHTETPUPOBATLCS B TPYIIITY CBEPCTHUKOB M CTPOMTHIIPOAYKTHBHOE
B3aUMOJICHCTBHE CO CBEPCTHUKAMHE H B3POCIBIMH;

- yMeHHe aJ[eKBaTHO HCTIONb30BaTh PEUEBhIe CPEJICTBA AT AUCKYCCHH HAapryMeHTALlMH CBOeit
IMO3UIMH, CPABHUBATH PA3HBIC TOYKH 3PCHHA,

apryMEHTHPOBAThH CBOIO TOUKY 3pEHHs, OTCTAUBATh CBOIO TIO3UIIMIO;

3) ONBIT B NPOEKTHO-HUCCIEI0BATELCKOM 1eATeIbHOCTH:

= BBIPpaXXCHUEC B HFpOBOﬁ JACATCIIBHOCTH CBOCT'O OTHOIICHUS K ITPUPOAC

Oo0yuarommecst CMOryT:

. y3HaBaTh )KMBOTHBIX U NITUL B IPUPOJIE, HA KAPTUHKAX, 110 ONMCAHHUIO;
. YXaKUBaTh 32 JIOMAIIHUMU )KMBOTHBIMH U NITHILIAMU;

. BBITMOJIHSATH MTPaBUIIa YKOJIOTUYECKU COOOPA3HOTO MOBEJCHUS B IPUPOJIE;

. MPUMEHSTh TEOPETUUECKHE 3HAHUS ITPH OOILIEHUH C )KUBBIMU OPraHU3MaMUH B
IIPAKTUYECKON AESITEIBHOCTH IO COXPAaHEHUIO PUPOJHOTO OKPYKEHHUSIU CBOETO 3/10POBbS;
. YXaXXUBaTh 32 KyJbTYPHBIMH PACTEHUSMHU U JIOMAIIHUMHU KUBOTHBIMH;

. JIOKa3bIBaTh, YHUKAJIBHOCTh ¥ KPACOTY KaXJI0TO MIPUPOTHOTO OOBEKTA;

. 3a00TUTHCS 00 03TOPOBICHUH OKPY>KaIOIIEH MPUPOIHON Cpebl;

. IPEIBUIETH TOCIEICTBUS AE€ATEIBHOCTH JIIOJIEH B IPUPO/IE;

. OCYIIECTBIISITH IKOJIOTUYECKU COOOpa3HbIE MOCTYIKH B OKPY KaIOLIEHTPUPOIE;

. CTaBUTh MPOCTEUIITINE OMBITHI ¢ 00BEKTAMU YKUBOW M HEIKUBOU MIPUPOJIBI.

®opMbI yuyeTa JJIs1 KOHTPOJISI H OLEHKH IUVIAHUPYEMbIX Pe3yJIbTAaTOB 0CBOCHHUS MPOrPaMMbl
BHEYPOYHOIi 1eATeJbHOCTH.

JIJ1st KOHTPOJIS U OLICHKH PE3YJIbTATOB OCBOEHUS IIPOIPAMMBI BHEYPOUHOMACATEIIBHOCTH



MIPOUCXOJIUT ITyTEM apXHUBHPOBAHUS TBOPUECKUX PAOOT 00yUarOMIMXCsl, HAKOTIJICHUS MaTepHalioB
10 TUILY «IIOPTHOIUO».

KoHTpouib 1 O11eHKa pe3yJIbTaTOB OCBOCHUS IIPOIPAMMBbI BHEYPOUYHOMN

JESTeTbHOCTH 3aBUCUT OT TEMATUKH U COAEPKaHUs u3ydaeMoro paszzaena. [IpogyktuBHbeiM Oyet
KOHTPOJIb B IPOLIECCE OpraHU3alliu CISAYIOMHUX (HOPM AeATEIbHOCTU: BUKTOPUHBI, TBOPYECKHE
KoHKypcbl, KBHBI, posieBbIe UTPBI, IPOBEAEHUE ONBITOB U HKCIIEPUMEHTOB.

ITonoOHast opranu3anus yuyera 3HaHUM U yMEHMM JUIsl KOHTPOJIS M OLIEHKU PE3YyJIbTaTOB OCBOCHHUS
MIPOrpaMMbl BHEYPOUHOMU JeSATEILHOCTH Oy 1eT

CIOcoOCTBOBATh (POPMUPOBAHUIO H MOIICPKAHUIO CUTYAIUU yCIeXa sl KaKI0ro 00y4aromerocs,
a TaKoke OyJieT crocoOCTBOBATh Mpolieccy 00yUeHus B

KOMAaHJTHOM COTPYAHUYECTBE, IPH KOTOPOM KaXIblii 00ydaromumiicst Oy1eT 3HAaYUMBIM Y4aCTHUKOM
NEeSATEIbHOCTH.



KanengapHo-temaTuveckoe niiaHupoBaHue

Ne | Conepxanne Koa-Bo | leanb Oo6opynoBanue

n/ 4acoB

I

1 | Beaenue 1
HUCIIOJBb30BAHUE  USB-

MUKPOCKOIIA JJIsA
N3YYEHUS
OBBEKTOB
2 ITonroroBka MukKpockora 1 uugpoBoit USB-
mukpockon k USB-mopry
HOYyTOyKa/ KOMIIbIOTEpA.

3 [TpurotoBnenne u wu3yuyeHue | 1 1 poBOM USB-
mpenapara  KJIETOK  YellyH mukpockon k USB-mopry
JYKOBHIIBI JIYKa PEmyaToro HOYTOYKa/ KOMIIbIOTEpa

4 | HaGnroneHwue 3a IBHKCHUEM 1 IPOBECTH HOYTOYK u USB-
OUTOIITA3SMBL B KIICTKE HAOJNFIOJICHUST 33 | MUKPOCKOII,
pacTetui ABHKCHUEM nabopaTopHbIE CTeKJIa,

THTOTLTASMET MUHIET, IHUIEeTKa, BOJa,
B | fterxax (punpTpoBanprHas Oymara,
pacTeHuit Ha

npiMepe  Kimerok | THCTBA ) AII0IEn
JIMCTA soneu | KaHAJICKOM, KapaHjarl,
KaHaICKOM. YUYEeOHHK.

5 W3ydyenne mOKpoBHOM TKaHu | 1 H3y4UTh HOYTOYK "u USB-

pacTeHun 0COOCHHOCTH MHUKPOCKOII, JTad0opaTopHbIE
CTPOCHUA CTEKJIa, MUHIIET, MUIIeTKa,
MOKPOBHOM  TKaHU
pac- Temmii  ma BOJla, Oymara, JIUCThSA
npuMepe  JuCThep | TE/TAProHNHA
KOMHATHBIX OOBIKHOBEHHOM u
pacteHuit - | TpameckaHIIMH
TpaAcCKaHIH BUPTHHCKOIA.
BUPTUHCKON U
MeTaprOHUN
OOBIKHOBEHHOM.

6 Wzyuyenne npoBoasmie TtkaHu | 1 U3y4UTh HOYTOYK u USB-mMukpockor,

OpraHOB pacTeHUI 0COOEHHOCTH rOTOBbIE Tpemna- paTbl CPe30B
CTpOCHHS MEPBUYHOTO CTPOCHHS KOPHS,
MPOBOJAIICH TKaHU | KOpHS Mpuca, cTeOnst Oepessl,
OpraHoOB pacTeHUM KJIeBepa, JIUIIBL, JTUCTa
KaMeJIHH.

7 Mukpockonuueckoe — ctpoenue | 1 HU3y4YeHUE HOoyTOyK m USB-mukpockor,

KPOBHU Y€JIOBEKA U JISATYIIKH ocobeHHoCTeH TOTOBbIE  OKpalleH-  HbIe
SPUTPOLIUTOB MUKpOTpenaparbl KpOBH

YelioBeKa B  CpaB-
HHUTEIHHOM IIJIaHE H
BBISIBJICHHUC CBs3HU
0COOCHHOCTH

YCJIOBCKA U JISATYHIKH.




CTPOECHUSA BbI-

MOJTHAEMOMN
GbyHKIHEH.

8 W3ydyenne crnocoOOB IBUKCHHS U3YUYUTh ¢ | HoytOoyk u USB-mmkpockor,

OJIHOKJIETOYHBIX )KMBOTHBIX MIOMOIIIBIO USB- | mpeameTHOE M TO- KPOBHOE
MHUKpOCKOIIa CTEKJIa, O3epHas Boja (Boaa
CHOCO0bI repe- | U3 Bas3bl C LBETAMM, U3 JIYKHU
JIBUKEHUS WJIn IIPUTOTOBJICHHBIN
OJIHOKJIETOYHBIX pacTBOp CEHa JIyroBOrO).
J’KUBOTHBIX B BOJHOU
cpexne.

9 N3yueHne JKMBOTHBIX TKaHEH, HOYyTOyk u USB- | mo3HakomMuThcs c
TKaHEl opraHu3Ma 4YejloBeKa Ha MHUKPOCKOII, MOP(}OIOrHYECKUMHU
TFOTOBBIX MUKpOIIpenaparax TOTOBBIE MHKPO™ | oGepmocTamu  TKaHeit

npenaparbl  TKaHei

KUBOTHBIX , | FKUBOTHBIX M HeNoBeKa
yeyioBeka (HepBHag | CPABHUTH HX.

TKaHb, xKelle-

3UCTBIA  DITUTEIINH,

MBIIICYHAS  TKaHb,

YKUPOBAs TKAHb).

10 | [Ina3smoim3 u pAemia3Moid3 B HOyTOyk u USB- | mo3HaKoMHTBCS c
KJIETKaX KOXKUIIbI MHUKPOCKOII, MO IPOHUIIAEMOCTBIO
JyKa pemn4aroro BpEMEHHBIN MHU- | MEMOpaHbl — €€ OCHOBHBIM

Kpompenapar KJIETOK | CBOMCTBOM.
KOKHUIIBI JTyKa

pemnyaroro, pacTBoOp

xJiopuja HaTpus

NaCl — noBapeHHoi

cony,

JUCTUIUTMPOBAHHAS

BOJa, IU- TETKa,
¢unbTpOBaNbHASL

Oymara.

11 | U3ydyeHne MHKpPOCKOINYECKOTO no3HaKoMuThCst ¢ | HOoyTOyk u USB-Mukpockor,

CTPOEHHUS MJIECHEBBIX TPHOOB MHUKPOCKOIIMYECKUM | BPEMEHHBIII MUKpO- IIpenapar
CTPOEHUEM IIJIECEHHU.
TIJIECHEBBIX TPUOOB
Ha [IpUMeEpe MyKOpa,
MEHUIUILIA,
acneprusuia u
JPOIKKEN.

12 | U3ydyeHne MHKpPOCKOINYECKOTO no3HakKoMuThCcst ¢ | HOyTOyk u USB-Mukpockor,

CTPOEHUS 3€JEHBIX BOJOPOCTEi MHUKPOCKOIIMYECKUM | BPEMEHHBIII MUKpO- IIpenapar
CTPOEHHEM  BOJO- | OJHOKJIETOYHBIX u
pociieid Ha MpUMEpE | MHOTOKJIETOYHBIX  3€JIEHBIX
CIIUPOTUPBI, BOJOPOCJIEH.

YJIOTpHUKCA,
XJIOPEJLIBI,
XJIAMHUJI0- MOHA/IbI.

Hcnoan3oBanue uugposoit

Jaboparopuu IS

ompeaejieHuss  a0HMOTHYECKHX

(dakTopoB cpenbl

13 | Onpenenenne  OTHOCUTEIBHOU OCBOCHHME METOHOB | JAaTYMK  JJII  U3MEPEHHUS




BIIQYKHOCTH BO3/yXa onpeeIeHus BJIQXKHOCTH, TeMIiepa-
OTHOCHUTEIIbHOMN TYpPHBII 1aTYHK, HOYTOYK.
BJIaXX- HOCTH Ha
uccieryeMon
TEPPUTOPHH.

14 | Usmepenue BJI&JXHOCTHU u ompeneneHue | | HUQPpoBoi MYJIbTUIATYHUK,
TEMIIepaTypbl CpaBHEHHE JIATYUKH TEeMIIepaTypbl U
B Pa3HBIX 30HaX KJjacca BJI&XKHOCTH U | BIAXKHOCTH, HOYTOyK ¢

TeMIepaTypHbI COOTBETCTBYIOIINM
IPOrPaMMHBIM 00€cTIeYeHUEM

15 | Ucnapenue BOIbI IUCTHSIMU 10 U UCCIIEIOBAHUE uudpoBoi MYJIbTHUAATUUK,

II0CJIE ITOJIMBA 3aBUCUMOCTH TeMIIEpAaTypHbIA JaT- YUK U
YPOBHSI HMCHApEHHUs | JATUMK BIAXKHOCTH.
OT BJ&X- HOCTH
IIOYBBL.

16 | Usmepenue YPOBHS OInpeeIcHue HOYTOYK, JaTYHK,
OCBEIIEHHOCTH bukcupyomui  M3MEHEHUE
B Pa3JIMYHBIX 30HAX YPOBHSI OCBEIICHHOCTH.

17 | UccnenoBanue  ecTeCTBEHHOM IPOBECTH  aHAIU3 | HOYTOYK u JATYUK
OCBELICHHOCTH ITOMELICHUS YpOBHS OCBEIICHHOCTH
KJlacca OCBEIIEHHOCTH B

HIKOJIbHBIX
NOMEIICHUSIX M Ha
YIIHILIE.

18 | U3yuenue BIIMSIHUS o0ciieqoBanue 0ecrpoBOTHOM MYIbTHIATIUK
OCBEILIEHHOCTH Ha (U3NYECKOE YPOBHSI JUTSt MIPOBEICHUS
3710pOBBE JIOAEH OCBEIICHHOCTH OMOJIOTUYECKOTO

pabouero MeCTa | MOHUTOPHUHTAa M JaT4MK
YYAIIMXCS B LIKOJE. | OCBEIIEHHOCTH.

19 | Onpenenenue TeMIIepaTypbl ompeaeseHue TEMIIEpAaTypHbIA  JaT4YUK U
BO3JIyIIIHOW Cpeabl TEeMIIepaTypbl HOYTOYK.

aTMOC(EpHOTO
BO3/lyXa

B Pa3HBIX
ceauTeOHBIX 30HaX,
CpaBHEHHUE
MOJTYYEHHBIX
pe3yIBTaTOB.

20 | U3mepenue TEMIIepaTypbl OMBITHBIM MyTEM | TEMIIEpaTypHbIA JaTYUK U
OCTBIBAFOIIIECH BOJIBI YCTaHOBUTH HOYTOYK, €MKOCTH ISl BOBI
B 3aBUCUMOCTH OT BPEMEHU 3aBUCUMOCTh (pazHoit GopMBbI U TITYOHHBI),

CKOPOCTH, MEH3ypKa (MepHBIii
C KOTOpPOH OCTBIBAET | LIMJIUHJIP), Macio
BOJA, OT ee 00beMa, | IOJICOTHEYHOEe W Terulas
10  aHaJOTUHU  C | BOjA.

OCTBIBAHMEM  BCETO

o0beMa BOABI B

MOpe M HEOOJBIIOH

peke.

21 | U3yuenne Ttemmeparypsl Ha W3y4YCHHE HOYTOYK u JATYHUK
pa3MYHBIX  yd4acTKax  Tejia MPOIIECCOB TEeMIIepaTyphl.
YeJloBeKa pacrpeneneHust

TEMIEPATYPbI 1o
KO)KHOMY  ITOKPOBY
YEJIOBEKA.




22 | Hapymenue kpoBooOpaiieHus ucciae0BaHue mudpoBo  MYIBTUAATUYUK,
MIPU HAJIOKEHHUH KIyTa TEPMOPETYIATOPHOI | HOYTOYK u JaTYuK
byHKIIUN KpOBH, | TEMIIEpaTypbl, TOHKUNA IIHYP
obocHOBaHUE (npoyHast HUTH) IIUMHOW 40—
HETaTUBHOTO 60 cm.
BIIUSTHUS
MIpeKpalleHus
KPOBOCHA0KEHUs Ha
Opranbl W TKaHU
YyeloBeKa 3a CYeT
nepe1aBIuBaHus
apTepui,
IIOCTPOEHUE
rpaduka
B3aMMO3aBHCUMOCTH
TEMIEPATYPhI KOKU
u JUIUTEIBHOCTU
HAJIOKECHHUS JKIYTa.

23 | myuyenne GyHKIUN KOKHU u3ydyeHue QyHKUUH | TemrnepaTypHbIi JIaTYuK,
C TIOMONIbIO TEMIIepaTypHOTO KOKHOTO TMOKpOBa — | MU(PPOBO MyJIbTHAAT- YUK,
JlaT4YMKa U JaT4rKa BIAXKHOCTH TEPMOPETYJIATOP- JATYUK OIpeeIeHUs

HOI U | OTHOCUTEIIBHOW  BIJIaKHOCTH,
BBIJICTUTEIIHLHOM, TOHKHK  20-CaHTUMETPOBBII
YCTaHOBUTH LIHYp WIN PE3UHOBOE KOJBIIO,
B3aMMO3aBUCUMOCTD | TUIACTUKOBBII MaKeT,
UHTEHCUB-  HOCTHU | 00ecreunBarOLIHii
MOTOOT/EIACHUSI W | TEPMETHYHOCTb, JlamMma C
TEeMIIepaTypbl pedIeKTOpoM.

24 | BousHue ¢uznueckux Harpys3ok U3y4yeHue HOYTOYK H TeMIIepaTypHbIi

Ha TeMIIepaTypy Teja YesloBeKa BO3JICHCTBUS JTaTYHK.
(buznueckux
Harpy3okK
Ha  paclpeneracHue
TEeMITepaTyphl
KOXHOTO  TIOKpOBa
YEJIOBEKA.
25 | Onpenenenue TEIIOBBIX onpeereHue uppoBod  MYIBTUAATUYHK,
3¢ (peKTOB pacTBOpEHUS BEILECTB TEIUIOBOTO 3(deKTa | TemrnepaTypHBbIi JaTYUK
B BOJIE pacTBOpeHus (Taxxe MOXET OBITh
THIPOKCH- Jla | UCTIOJIb30BaH JaTYUK
HaTpUs NaOH, | BbICOKOI1 TemnepaTypsbl),
HHATpaTa AaMMOHMA | 3 XMMHUYECKHX cTakaHa Ha 50
NH4NO3 u xnopuga | M, CTEKJIsSHHAs  Majoyka,
xenesa (I11) FeCl3. | emkocTh

Hcnonb3oBanne BOJOPOIHOIO

noka3zare/isi Kak HHIMKATOpPa

COCTOSIHMSI  Cpellbl  KHMBBIX

OPraHu3MoB

26 | Amanmu3 (u3yuyenwe) ph cpens onpeJiereHue nporpamma «udposas
MTOYBBI XapakTtepa  cpeabl | 1abopaTopusi»,

(kucnmas, 1Iemo4YHas
WM HEWUTpasbHas)
pa3HBIX BUIOB MOYB,
MPOAHAIU3UPOBATH
MPUTOJAHOCTh  ITHX

YCTaHOBJICHHAs] Ha HOYTOYKe,
pH-nmatuuk, TeMmnepaTypHbIi
JMATYUK U JTATYUK BIIAKHOCTH
MTOYBHI, nabopaTOPHBIT
IITaTUB ¢ My(TOii




MOYB JUIA | 1 KOJIbLIOM, JlabopaTopHas

BbIpaILMBaHUS IIPOMBIBAJIKA, Oymara

pa3IMYHbIX ¢/X | ¢punbTpOBaNbHAS

pacTeHuil. u BOPOHKA, pooupKa,
CTEKJISTHHAS MmajaoyJka, 2
XUMUYECKUX CTaKaHa
oobpemom 100—150 mut.

27 | AHanu3 pH BOIBI OTKPBITHIX | 1 O3HAKOMJICHUE c | HOyrOyk u garuuk pH,
BOJIOEMOB HOHATUEM na0opaTopHas MPOMBIBATIKA U

«KHCIIOTHOCTBY, ¢buIbTpOBaNbHAS Oymara,
oIpeJiesIeHue ITaTUB € JIeprKaTelieMm,
pH BoAbI, B3SITOIN U3 | CTakaH XHUMHYCCKUI,
Pa3IMYHbIX PEaKTUBBI.

MCTOYHHUKOB.

28 | AHanu3 pH npo0O cHera, B3ATHIX | 1 O3HAKOMUTBCS c | HoytOyk u jgaruuk pH,
Ha TEPPUTOPUH  CETUTCOHOU HOHSATHEM nabopaTopHas MPOMBIBAJTIKA U
30HBI «KHCIIOTHOCTh ¢bwibTpOBaNIbHAS Oymara,

CHeray, mpoObl | IITATUB € JepiKaTeleM,
KOTOPOTO B3SThl HA | CTaKaH XUMHUYECKHH,
TEPPUTOPUHN PEaKTUBEI.

MHUKpOpaiioHa.

29 | Ompenenenne mokaszarens ph B | 1 OCBOEHHUE HOYTOYK u  gatuuk pH,

TUTMEHUYECKUX CPEICTBAaX METOAUKH na0opaTopHas MPOMBIBATIKA U
onpeaenenuss  pH, | punbTpoBanbHas Oymara,
3Ha4YeHHe 3THUX | YUCTas BOJI, MEpHBbIE
METO/IOB. cTakaHsbl (8 mIT.)
C pacTBOpaMu reins JJis Aylia
Pa3IMYHBIX MAapOK, CTaKaHBI C
TUCTHIITMPOBAHHOW BoAoH (4
IIT.).

30 | Usyuenue mpouecca 1 oIpeziesIeHne HOyTOyK ¥  jgatuuk pH,
CKHCAaHHS MOJIOKa C TIOMOIIBIO W3MEHEHHH pH | mabopaTopHast mpomBbIBaji- Ka
nokasaresei ph MOJIOKA, u ¢wibTpoBaNbHAs OyMmara,

HaxOJISIIEroCst TepMmoc Ha 1 gutp (C
B TepMOCe TMOpsJIKa | IPOOKOH, TO3BO-  JIAIOLICH
30 4acoB | 3arepMETU3HPOBATh  MPOBOJ
(MHKYOalMOHHBIH pH-metpa).

MEepUol  CKUCAHUSA

MOJIOYHOTO

MIPOJYKTA).

31 | CpaBHeHue pH numesbx | 1 OCBOCHHME METOJIUKHU | HOyTOyK, natuuk pH, 5

MIPOIYKTOB U OJIFOT OTIpeIeIeHuUs MEpPHBIX CTaKaHOB W YHC- Tas
nokazarenss pH wu | Boma, cok s070Ka, COK
€ro 3HaYCHHE. MOpPKOBH, MOJIOKO 2,5 %
xupHoctH, kepup 1,5 %
KHUPHOCTH, KOMIIOT u3
CyXo(ppyKTOB, oop,
KapTodeapHOe MIope.

32 | 3amura paGoTEHIL. 1

33 | 3amura paGoTHI. 1

34 | UtoroBoe 3ansaTue. 1
Hroro; 34y,
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