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[losicHuTenbHAs 3aMKCcKa

BreypouHast AesTENbHOCTh SBISIETCS COCTABHOW YacThiO0 Y4eOHO-BOCIUTATEIBHOTO
npoleccad 0OJHON U3 (PopM opraHU3alMKU CBOOOTHOTO BPEMEHUYYAIIUXCS.

OCHOBHBIM MPEUMYLIECTBOM BHEYPOUHOU JEATEIBHOCTH SIBJISIETCS MPEACTABICHHE
oOy4aronMMcsi BO3MOKHOCTH IIMPOKOTO CIEKTpa 3aHATHH, HANpaBiICHHBIX Ha UX
Pa3BUTHE U OCYILIECTBICHUE B3aUMOCBSI3U U

IPEEMCTBEHHOCTH OOIIETO U JOMOJIHUTEIBHOIO 00pa30BaHus B IIKOJIE U BOCIIUTAHUS B
CeMbe, JIs BBISIBIICHUS] MHAWBUyalbHOCTH peOEHKa. B mikone

yyamuecs: MHOJy4yaloT OObeM 3HAHMUW, ONPEICIICHHBIM paMKaMHu 00pa30BaTeIbHON
OpOrpaMMbl, KOHKPETHOW Yy4yeOHOW JUCUMIUIMHBL. Pa3BUTHIO HMHTEIIEKTYaJbHOU
OJIApPEHHOCTH yYalIuXcsd MOTYT CIOCOOCTBOBAaTh 3aHATUS B CUCTEME BHEYPOUYHOMH
BOCITUTATEIbHOM padOThI, OPraHM30BaHHOMN NpH KaOMHETE OMOJIOTUH.

[IpuMeHeHne UrpOBOM METOIUKH IS Pa3BUTHSI MHTEIJIEKTA [TO3BOJIUT

IIKOJIbHUKAaM CaMOCTOSITENBHO MOJy4YaTh OoJiee TiIyOOKHWE 3HAHUSL IO OTIEIbHBIM,
MHTEPECHBIM ISl HUX TEMaM, IEMOHCTPUPOBATh UX B MHTEILIEKTYaIbHBIX
COPEBHOBAHMSIX.

[Iporpamma BHEYpOYHOM JesATEIHLHOCTH pa3paboTaHa B COOTBETCTBUM C TPEOOBAHUAMHU
deneparbHOr0 TroCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHJAapTa OCHOBHOTO OOIIEro
oOpazoBanus (mpuka3 MuHuctepcTBa oOpa3zoBanusa U Hayku Poccuiickoit ®denepanmu
or 17 nexabps 2010 r. Ne 1897) u nokaJbHBIMH aKTaM W 0Opa30BaTEILHOM
OpraHHU3aLHH.

OcHoBHasi meJdb: BCECTOPOHHEE pa3BUTHE IO3HABATENBHBIX CIIOCOOHOCTEH H
opranu3anus gocyra yyamuxcsi MKOY.

3agaum:

pacmupsiaTb Kpyrosop, ITOBBIIIATH HHTCPECC K npeameTy, nomnyJsapu3anusa
HHTCJIUICKTYAJIbHOI'O TBOPYCCTBA,

Pa3BUBATH JJOIT'HMYCCKOC MBIIIJICHUC, YMCHHA YCTaHABJIMBATb IPUYWMHHO —CJICACTBCHHBIC
CBA3HU, YMCHHUA PACCYXKOAaThb U ACJTIATh BBIBOABI, IIPpOIIaranaa KYyJIbTa 3HAaHUU B CHUCTEME
AYXOBHBIX I.[GHHOCTCfI COBPCMCHHOI'O ITOKOJICHH,



pa3BUBATb HABBIKU KOJIJIEKTUBHOM pa6OTBI, BOCHUTAHHWE MOHMMAHUS ACTETUUYCCKUU
OCHHOCTHU HpI/IpO,HBI,O6’I)€I[I/IHCHI/IC H opraHu3anusa J0Cyra
YHalnuxcs.

IIporpamma CcTPOUTCSH HA OCHOBE CJICAYIOLIMX NIPHHIMIIOB:
PaBeHCTBO BCEX yYaCTHHUKOB;

JI0GpOBOJIBHOE MPUBJIEUEHNE K IPOLECCY ACSITEIBHOCTH;
YepenoBaHue KOJUIEKTUBHON M HUHIUBUAYATbHON PaOOTHI;
CB0OOOHBIN BEIOODP BHUIA AESTEIBHOCTH;

HPABCTBEHHAs] OTBETCTBEHHOCTb KaXKJIOIO 3a CBOM BBIOOp, MPOIECC U PE3yJbTaT
NEATEIIbHOCTH;

pa3BUTHE AyXa COPEBHOBAHUSI, TOBAPHUILIECTBA, B3AUMOBBIPYYKH;
y4eT BO3PACTHBIX U UHJIMBUIYAIbHBIX OCOOCHHOCTEH.
MeTtanpeaMeTHbIe CBS3H.

OCBOEHHE CIIOCO00B pelIeHHs MPoOIEM TBOPUECKOIO U TOUCKOBOI'O XapaKTepa;
dbopMHpoBaHWE YMEHHS IUIAHUPOBATh, KOHTPOJIMPOBATH M OILICHUBATH JICUCTBUS B
COOTBETCTBHMHU C MOCTABJICHHOM 3aJauel 1

YCIOBUSIMM €€ peanu3aluy; OmnpeAessiTh HauOosiee >(PPEeKTUBHBIE CIOCOObBI
JOCTH)KEHUS PE3yJIbTaTa;
dbopMupoBaHHe yMEHHUsI TMOHUMAaTh NPUYMHBI yCIEXa/Heycrexa IeATeIbHOCTH U
CIIOCOOHOCTH KOHCTPYKTUBHO JIEHCTBOBATH JIAXKE B
CUTYyalUsX HEYCIeXa;
OCBOEHME HaYaJbHBIX (DOPM MO3HABATEIBHOM U JUYHOCTHON pedIieKcuu;
OBJIaJICHUE JJOTUUECKUMU JICUCTBUSMU CPABHEHUSI, aHATN3A,
CUHTE3a, 0000IICHNUSI, YCTAHOBJICHUSI aHAJIOTUN U NMPUYUHHO-CIIEJICTBEHHBIX CBSI3EH,
ITOCTPOECHUS PACCYKACHUN;
TOTOBHOCTh CIIyIIaTh CcOOECEeTHWKA U BECTH JUAJOr; TOTOBHOCTh IIPU3HABATH
BO3MOKHOCTh CYIIIECTBOBAHUS PA3IUUHBIX TOUEK 3PCHUS U
MpaBa KaxJ0ro UMETh CBOIO; U3JIaraTh CBOE MHEHUE U apTyMEHTUPOBATH CBOIO TOUKY
3peHUs ¥ OLIEHKY COOBITUH;
ompeneneHrue oOIel eI U MyTed e€ MOCTIKEHHS; YMEHHE JO0TOBApUBATHCS O
pacripeneneHud QyHKIHUN U posieit B COBMECTHOM
NEATEIbHOCTH; OCYIIECTBIIATh B3aUMHBIN KOHTPOJIb B COBMECTHOM
NEeSATEIbHOCTH, aJ€KBAaTHO OICHUBATh COOCTBEHHOE TOBEICHUE U IOBEJICHUE
OKPYXKAIOIINX;



oBNajieHue  0a30BBIMM  TPEAMETHBIMH U MEXIPEAMETHBIMU  MOHSATHSIMHU,
OTPKAIONIMMHU CYIICCTBEHHBIE CBS3M W OTHOIICHUS MEXAY OOBEKTaMu U
IPOIIECCAMHU.

OO0mas xapakTepuCTHKA NMPOrpaMMbl BHEYPOUYHOIi 1eATEJTbHOCTH.

[IporpammMa BHEYpOYHOW JAESITEIBHOCTH HOCUT PAa3BUBAIONIMI XapakTep, LEIbIO
KOTOpOH sIBIIsIeTCS (DOPMUPOBAHKE TIOMCKOBO-HUCCIIEA0BATEIBCKIX,
KoMMyHUKATUBHBIX YMEHUHN HIKOJIBHUKOB, MHTEJUIEKTA YYaIIUXCS.

Baxueiimum  mpuoputeTroM 0o0mero o0pa3oBaHus  SABISETCS  (POPMHpPOBAHHE
o01Iey4eOHbIX YMEHHI M HaBBIKOB, KOTOPBIE MPEIONPEACIIAIOT YCIEIIHOCTh BCETO
MOCTEAYIONIEro 00ydYeHus: peocHKa.

Pa3BuTHE JNMYHOCTHBIX Ka4yeCTB U CIOCOOHOCTEW IIKOJIHHUKOB OINHMPAETCS Ha
MPUOOPETEHUE MU OIbITA PA3HOOOPA3HOM JEATEIBHOCTU: YU4eOHO-
M03HABATENILHOM, MPOEKTHO-UCCIIEI0BATEIHCKON, TPAKTUIECKOM, COLIUATILHOM.

3aHATUS MO MPOrpaMMe BHEYPOUYHOU JEATENBHOCTU Pa3/eieHbl HA TEOPETUYECKHE U
npaktuyeckue. IIpuuéM nesaTenbHOCTh MOXET HOCHUTh Kak TpyNIOBOM, Tak U
WHJUBUTyaJIbHBIA XapaKTep.

JIesATeIbHOCTh IIKOJBHUKOB IIPM OCBOCHHUH IIPOTPAaMMBI HMEET OTJIMYUTECIbHBIC
0COOEHHOCTH:

MpaKTUYECKasl HAIMPaBICHHOCTh, KOTOpas OMpeAeNsieT CHelupUKY COIepKaHUS U
BO3PACTHBIE OCOOECHHOCTH JETEH;

TPYIIOBO Xapaktep padoT OyAeT crnocoOCTBOBaTH (HOPMHUPOBAHUIO
KOMMYHUKATUBHBIX YMEHUH, TaKMX KaK yMEHHE, paclpeleisTh OO0S3aHHOCTH B
rpyIIe, apryMeHTUPOBATh CBOIO TOUKY 3pEHUS U Jp.;

B COACPIKAHHUC ACATCIIBHOCTU 3aJIO’JKCHO OCHOBAHMC AJIA COTPYAHHUUYCCTBA I[@Teﬁ C
YJICHAaMH CBOCH CEMBHU, UTO oOecrieunBaeT p€ajlbHOC BSaHMOﬂeﬁCTBHe
CEMBbH U HIKOJIBI,

peanu3yeT 3aJady BBIABJICHHUS TBOPYECKUX CIIOCOOHOCTEH, CKJIOHHOCTEH U
OJAPEHHOCTEN K Pa3IMYHBIM BUJAM JIESITEIbHOCTH MOCPEACTBOM BOBJICUCHUS HUX B
TBOPYECKYIO ICSATEIBHOCTD.

AKTYaJIbHOCTh TIPOTPAMMBI  3aKJIf04aeTcs B (POPMUPOBAHMM MOTHBAIUUA K
LIEJICHANPABJICHHON TIO3HABATEIIbHOW JEATENbHOCTH, CaMOPa3BUTHIO, a TaKkKe
JTUYHOCTHOMY ¥ MPOGECCHOHATHFHOMY CaMOOTIPEICIICHUIO yUaIluXCsl.

IIpakTHyeckass HANPABJIEHHOCTH COJAEP:KAHUSA TPOrPAMMBI

3aKJII0YAeTCsl B TOM, YTO COJIEp>KaHHe Kypca oOecrieuynBaeT NpruoOpeTeHre 3HaHun
Y YMEHUM, O3BOJIAIOIIMX B JaJIbHEHIIIEM UCIIONIb30BaTh UX KaK BIOpOIEcce 00yUeHUs
B Pa3HBIX JMCLUUILIMHAX, TAK U B MOBCEIHEBHOM >KU3HU AJI1 PELICHUS KOHKPETHBIX
3azay.



®opMbl 3aHATHI BHEYPOUHOH JIeATeJIbHOCTH: Oeceia, urpa,

KOJUICKTUBHBIE W WHIWBUIyaJIbHBIE WCCIICAOBAaHMS, CaMOCTOsATEIbHAs pabora,
JIOKJIaJl, BBICTYIUICHHE, BBICTaBKa, y4acTHE B KOHKypcax u T.1n. [laHHbie (opmbl
paboThl NAalOT JETSAM BO3MOXKHOCTh MaKCHMAJIbHO MPOSIBISATH CBOIO AKTHBHOCTb,
M300peTaTebHOCTh, TBOPUYECKUI U WHTEIUIEKTYaJbHBIA MOTEHIIUA U Pa3BUBAIOTHX
SMOLMOHAIIBHOE BOCIIPUSATHE.

MecTo 1aHHOT0 Kypca B Y4eOHOM ILIaHe.

[Iporpamma paccuutana Ha 1 rtom oOydenus (34 yacoB B roja, 1 dYac B
HEJEeN0).3aHATHS IO POTPaMMe MPOBOJAATCS. BO BHEYPOUHOE BPEMS €
Ucnonb3oBanuem obOopyaoBanus 1ieHtpa «Touka Pocta» mno BUOJIOT'MUN
OKOJIOI'NN.

IleHHOCTHBIE OPHEHTHPBI COAEPKAHUA MPOTPAMMbI BHEYPOUHO AeSITEJIbHOCTH.

B pesynbTaTe OCBOGHHMS MpOrpamMMbl BHEYPOUHOM JesTelbHOCTH «buomorus mis
M0003HATEIBHBIX» 00yUYaronuecs Ha CTYIIEHU OCHOBHOTO OOIIIETO
00pa3oBaHUS:

MOJIy4aT BO3MOXKHOCTh PaCIIMPUTh, CUCTEMATU3UPOBATh U YTIyOUTH

UCXO/HbIE TPEJCTABICHUS O MPUPOIHBIX O0BEKTaX W SBICHUSIX KaK KOMIIOHEHTaX
€AMHOTO MHpa, OBJIAJICIOT OCHOBAMHU IPAKTUKO-OPUEHTUPOBAHHBIX 3HAHMM O
OpUpojie, NpUOOPETYT LEIIOCTHBIN B3Il HA MUP;

- Ilo3HakOMSTCSl C HEKOTOPHIMU CIIOCOOAMU U3YUECHUS TPUPOIbI, HAUHYT
OCBaMBaTh YMEHHMsI MPOBOJUTH HAOIIOJIEHUS, CTaBUTh ONBITHI, HAy4aTCs BUJIETh U
IIOHUMAThb HEKOTOPBIE TPUUUHHO-CIIEACTBEHHBIE CBSA3U B OKPYKAIOILIEM MUPE;

- MOJy4YaT BO3MOYKHOCTh HAYYWTHCS HCIIOJB30BaTh PA3JIMYHBIE CIIPABOYHBIE
u3aHus (CIOBAapHW, SHUMKIONEAWHU, BKJIIOYAas KOMIBIOTEPHBIE) M JUTEPATYPY O
MPUPOJE C LEIbI0 MOUCKA MO3HABATEIbHOM HH(OpMalUU, OTBETOB HA BOIPOCHI,
0OBACHEHHH, /ISl CO3/1aHHSI COOCTBEHHBIX YCTHBIX MJIM MHUCbMEHHBIX BbICKA3bIBAHUU.

JInuHoCTHBIE, MeTampeaMeTHble W TpeIMeTHble pPe3yJabTaTbhl OCBOEHUS
yueOHOro npeamera

B coorBercTBHM ¢ TpeOOBaHWUSAMH K pPE3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeIbHOM MPOTpaMMbl 0011Iero 00pa3zoBanus DeaepanbHOTO
['ocynmapcTBeHHOTO 00pa30BaTeIbHOTO CTaHIApTa OOydYeHWE HaIpaBJICHO Ha
JTOCTIDKCHHE  YYaIllMMHUCS  JUYHOCTHBIX, METAlpPEIMETHBIX H  MPEIMETHBIX
pE3yIbTaTOB.

JInYHOCTHBIE Pe3yJIbTaThl OTPAKAIOTCS B MHINBUIYAIBHBIX Ka4ECTBEHHBIX
CBOMCTBAx ydYaluxcs, KOTOPbIE OHHM JIOJDKHBI NPHOOPECTH B TMPOIECCE OCBOCHHSI
y4eOHOro mpeameTa:



- y4eOHO-TIO3HaBaTEIbHBIM MHTEPEC K HOBOMY y4eOHOMY Marepuany U crocodam
peleHusI HOBOHU 3a71a4H;

- OpHUEHTalMs Ha MOHMMaHHE IPUYUH yCIeXa BO BHEyUYE€OHOU IEATEIbHOCTH, B TOM
YHCJIe HA CaMOAHAJIN3 U CAMOKOHTPOJIb Pe3yibTaTa, Ha AaHAJIU3 COOTBETCTBUS
pE3yNbTaTOB TPEOOBAHUAM KOHKPETHOW 3a/1auH;

- CIOCOOHOCTH K CaMOOLICHKE HAa OCHOBE KPUTEPHEB YCIEIIHOCTH BHEY4EOHOI
JESITEIbHOCTH;

- YYBCTBO IPCKPACHOIO M JOCTCTHYCCKUC YYBCTBA4 Hd OCHOBC 3HAKOMCTBA C
IMPUPOAHBIMHA 00BEKTaMU.

MeTanpeameTHble Ppe3yJbTaThl XapaKTEPU3YIOT YpPOBEHb C(HOPMUPOBAHHOCTHU
YHUBEPCAIBHBIX CIOCOOHOCTEW y4alluXCs, MPOSBISIONIUXCS B TO3HABATEIBHOU U
NPAKTUYECKOMN AEATEIbHOCTHU:

HCIIOJIb30BaHUE CIIPABOYHOM U JOTIOJHUTEIBHON JINTEPATYPHI;

- BJIAJICHUE JUTUPOBAHUEM U PA3JIUYHBIMU BUJIAMU KOMMEHTAPUEB;
- HCIOJIb30BAaHUE PA3IMYHBIX BUJIOB HAOIIOACHMUS;

- Ka4yeCTBEHHOE U KOJMNYECTBEHHOE OIMCAHUE U3y4aeMOro 0ObEKTa;
- IIPOBEIECHME DKCIIEPUMEHTA;

- HCHOJIb30BAHHUE PA3HBIX BUAOB MOJCIUPOBAHUS.

IIpenmeTHble  pe3yJabTaTbl  XapaKTEPU3YIOT  OMNBIT  YYalIUXCS, KOTOPBIH
nproOOpeTaeTCsl W 3aKPeIuIIeTCsl B IMPOIECCe OCBOEHUS MPOrpaMMbl BHEYPOUYHOM
NEATEIIbHOCTHU:

- OCYILIECTBJISITh MOMCK HEOOXOAUMO MH(GOPMALIMK JIJIs1 BBIIIOJIHEHHS] BHEYUYEOHBIX
3a/IaHU C UCTIOJIb30BAaHUEM YUE€OHOM IUTEpaTyphl U B OTKPBITOM

MH()OPMAIIMOHHOM  TPOCTPAHCTBE, SHIMKIONEIUM, CIPABOYHUKOB  (BKJIOYas
AJIEKTPOHHBIE, IIU(PPOBBIE),KOHTPOIUPYEMOM ITpocTpaHcTBe HTEpHETA;

- IPOBOJUTH CPABHCHHUC U KJ'IaCCI/I(l)I/IKaI_[I/IIO I10 3aJaHHBIM KPUTCPHUAM,
- YCTAHABJIMUBATb NIPUIHUHHO-CICACTBCHHLBIC CBA3H B U3Yy4YaCMOM KpPYyTIe HBHCHHﬁ;

- CTpPOUTH pacCyXkJeHus B (OpMe CBSI3M TMPOCTHIX CYXKACHHH 00 OOBEKTEe, €ro
CTPOCHHH, CBOHCTBAX U CBS3SX.

Conepsxkanue nporpamMmmbl



Beenenue (1 4.)

Temal. Ucnonb3oBanue usb-mukpockona st u3ydeHuss 00bekToB (12 yacos).

© 0o N O R wDhE

10.
11.
12.

[ToaroroBka Mukpockona

Hcnonb3oBanue usb-Mukpockorna i u3y4eHus 00beKTOB
CTpoeHue pacTUTEILHON KIETKU

HaGmronenue 3a ABWKEHHEM IIUTOIUIA3MBI B KIIETKE PACTEHUI
H3yuenne nOKpOBHOU TKaHU PACTECHUMN

N3yuenue npoBOsIEd TKaHU OPraHOB PACTEHUN
MUKpOCKONIUYECKOE CTPOEHUE KPOBU UEIOBEKA M JIATYIIKH
N3yuenmne crnocoO0OB JBUKEHUS OJHOKJIETOYHBIX M KUBOTHBIX
N3yueHue >KMBOTHBIX TKaHEW, TKaHEW OpraHuM3Ma 4ejoBeKa Ha FOTOBBIX MUKpoOIEnaparax
[Ina3monu3 u Aemia3Moiiu3 B KJIETKaX KOXKMIIBI JIyKa pernyaToro
W3yuenne MUKPOCKOITMUECKOTO CTPOCHUS TUIECHEBBIX TPUOOB

N3ydyeHne MUKpOCKOIIMYECKOTO CTPOCHHUS 3€JIEHBIX BOAOPOCIEH

Tema 2.Ucnoab3oBanue nudgpoBoi jJadopaTopuu AjsionpeaeieHuss abuornyeckux Gakropos
cpeanbl.(134.)

RBOooo~NoOR~LNE

0.
11.
12.
13.

OrnpenenieHne OTHOCUTEIILHON BIIAXXKHOCTH BO3yXa

W3mepenue BIaXXHOCTH U TeMIIEpaTyphl B pa3HbIX 30HaX Kiacca.
Hcmapenue BobI TUCTBIMH JI0 M TIOCTIE TI0JIMBA

N3MepeHne ypoBHS OCBELIEHHOCTH B Pa3JIMYHBIX 30HAX

HccnenoBanne ecTeCTBEHHON OCBEIIEHHOCTH MOMEIIEHHU Kilacca
N3ydeHnne BIUSHUS OCBEIIEHHOCTH Ha (PU3NYECKOE30POBHE JTIOCH.
OrmpezenieHne TeMIepaTypbl BO3IYIITHONW CPEIbI

N3Mepenne Temriepatrypbl OCTHIBAIOIIEH BOIBIB 3aBUCHMOCTH OT BPEMEHU
N3yuenune TemriepaTypbl Ha pa3IMUHbIX y4acTKaxTella YeIOBeKa
Hapyenne kpoBooOpalieHUSTIPU HATOKEHUH KIyTa

Nzyuenne GyHKIMI KOXKH C TOMOIIBIO TEMIIEPATYPHOTOaTUNKA U JaTUYMKA BIAKHOCTH
Brnusinue ¢puznyeckux Harpy30K Ha TeMIlepaTypyTena 4yeloBeKa
Omnpenenenne TEIOBbIX A((HEKTOB PACTBOPEHUS BEIIECTB B BOJIE

Tema 3. cnosb30BaHue BOAOPOIHOIO MOKA3aTe/Isl KAK HHIAMKATOPA COCTOSTHUS CPeAbl )KHBBIX
OpraHusmMosB (6 yacoB)

ogakrwdE

Amnanu3s (u3yueHue) ph cpeibl MOYBBI

AHanmm3 pH BOJIBI OTKPBITBIX BOJIOEMOB

AHanu3 pH pob cHera, B3AThIX Ha TEPPUTOPHH CETUTEOHON 30HbBI
Omnpenenenue nokazatens ph B THTHEHHYECKUX CPEACTBAX
W3yuenue mporecca CKUCaHHs MOJIOKA € TIOMOIIBIO TTOKazareneit ph
CpaBHEHHE pH MUIEBBIX TPOAYKTOB U OJIFO

IIpennonaraemsie pe3y/ibTaThbl peaau3aliui NPOrpaMMbl

B Mponecce NpoOxXOXKACHHUA IMMPOrpaMMbl JOJIKHBI OBITE AOCTHUTHYTHI CIICAYIOIIUEC PE3YIIbTAThI:

1 yposenbpesynbraTos:



«IIpnodpeTrenne couuaAIbHBbIX 3HAHUIN»
1) amuHOCTHBIE KauecTBa:
- YBaXHUTEJIbHOE OTHOIICHHE K TPYAY U TBOPUECTBY CBOMX TOBApUIIICH;

- (opMHpOBaHHUE CTETUYECKUX YYyBCTB, I03HABATEJIbHBIX HHTEPECOB U MOTHUBOB,HAIIPABICHHBIX
Ha U3y4YEHUE )KUBOU IIPUPOJBL;

2) yHuBepcajlbHbIE CIIOCOGHOCTH

= YMCHHUC BUICTHb U IOHUMATh 3HAYCHUC HpaKTHQCCKOﬁ u HFpOBOﬁ JACATCIIBHOCTH,

OIIBIT B HpOCKTHO-HCCHGHOB&TGHBCKOﬁ JACATCIIBHOCTH
-YMCHHUC pa6OTaTb C pa3HbIMU UCTOYHUKAMHU I/IH(bOpMaLII/II/I;

- OBJIQJICHHUE COCTABIISIONIUMM HUCCIEA0BATEIHLCKON 1 Hay‘IHO'HpaKTI/I‘leCKOﬁ
ACATCIIbHOCTHU, CTaBUTH BOIIPOCHI, Ha6J'IIOI[aTL, IPOBOANUTH 3KCIICPUMCHTLI, ACJIaTh BBIBOABI U
3aKJIFOYCHHUA, O6’LHCHHTB, JOKa3bIBaTh, 3allIlUIIaTh CBOU UACH,

-(popMUpOBaHUE UHTEIUIEKTYaIbHBIX YMEHUH ([10Ka3bIBaTh, CTPOUTH PACCYKICHUS, aHAIM3UPOBATD,
CpaBHUBATb, J€JIaTh BHIBOJbI U JIP.)U 3CTETUYECKOI'O OTHOLIEHUS K KHUBBIM 00bEKTaM;

-~ 3HaHHC OCHOBHBLIX INPUHIHWIIOB U IIPaBXUJI OTHOIICHUS K JKUBOH npupoac.
2 YpoBeHb Pe3yJbTATOB:

«@®opMHupoBaHUe IEHHOCTHOIO OTHOIIEHHS K COIMAIbHON PeaibHOCTH
1) Jln4yHOCTHBIE KayecTBA:

- HaBBIKM UHJAUBUAYATBHOMN JESITEIBHOCTU B MPOIIECCE MPAKTUIECKON pabOTHI MO/ PYKOBOACTBOM
YUUTES;

- HaBBIKU KOJIJIEKTUBHOM JESATENILHOCTH B MPOIIECCE COBMECTHOM TBOPUECKON pabOThl B KOMaH/IE
OJIHOKJIACCHUKOB T10J1 PyKOBOJCTBOM Y4MTEIIs;

-  YMCHHUC COTPYAHHNYATH C TOBApHUIlaMHU B IIPOLIECCE COBMECTHOM ACATCIIBHOCTH, COOTHOCHUTD
CBOIO 4aCTb pa6OTBI C O6H_II/IM 3aMBbICIIOM;

2) yHHMBepcaJbHbIe CIOCOOHOCTH:

-  CIIOCOOHOCTH BI)I6I/IpaTI) IEJICBBIC U CMBICIIOBBIC YCTAHOBKHU B CBOUX Hel\/'ICTBI/ISIX H IIOCTYIIKax I10
OTHOIIICHUIO K YKMBOU npupoac, 310pOBbI0 CBOCMY H OKPYKAIOMIUX,

- CIIOCOOHOCTH IMepeIaBaTh YMOIMOHAIBHBIC COCTOSIHUS M CBOE OTHOIICHUE K MPUPOJIC, UCTOBEKY,
00IIeCTBY;

3) ONBIT B MPOEKTHO-UCCIEA0BATEIbCKOM AeSITETbHOCTH:
- YMEHHME OpraHH30BaTh CBOIO YUEOHYIO IEATEIbHOCTh: ONPENEIIATh 1IeJb paboThl, CTAaBUTh
3aJ1a4M, IAHUPOBATh — ONPEIENSTH [10CJIE0BATEIbHOCTD JEHCTBUIM U TPOrHO3UPOBATh

pe3yabTaThl pabOTHI;

- YMEHHE OCYILECTBIISATh KOHTPOJIb U KOPPEKIIUIO B Cllyyae OOHAPYKEHUSI OTKIIOHEHUH U OTIMYHA



IIpH CIMYCHUHN PE3YIbTATOB C 3aJaHHBIM 3TAJIOHOM;0LICHKA PE3YJILTATOB pa6OTBI — BBIJICJICHHUC U
OCO3HAHUC yHallIUMCA TOTO, YTO YK€ YCBOCHO U 4YTO CHIC NOAJIC)KUT YCBOCHUIO, OCO3HAHHNC
KaueCTBa U YPOBHAYCBOCHMUI.

3 yposenbpesyabTaToB:«Iloaydenne caMoCTOATEILHOIO 0OIECTBEHHOTO ACiiCTBHS

1) au4HOCTHBIE KayecTBAa:

- YMCHHC 060y>K,I[aTB W aHAJIU3UPOBATb CO6CTB€HHy1-O JACATCIIBHOCTh U pa60Ty OJHOKJIACCHHUKOB C
HO3HHHI>1 3aJa4 ,HaHHOﬁ TEMBI, C TOYKH 3pCHHUA COACPIKAHUA U CPEACTB €I'0 BBIPAXKCHUSA

2) yHuBepcajibHbIE CTIOCOGHOCTH:

- YMEHHE CJIyIIaTh U BCTYNAaTh B JUAJIOT, yYaCTBOBATh B KOJUIEKTUBHOM

oOcCyXJIeHIH MPo0JIeM; HHTETPUPOBATHCS B TPYIIYy CBEPCTHUKOB U CTPOUTH MPOJYKTUBHOE
B3aMMO/ICIICTBIE CO CBEPCTHUKAMHU M B3POCIBIMU;

- YMEHHE a/IeKBaTHO MCII0JIb30BATh PEUEBbIE CPEACTBA ISl JUCKYCCUM U apryMEHTALMM CBOEH
MO3UIINU, CPABHUBATH PAa3HBIC TOUKU 3PCHHUS,

apryMEeHTHPOBATh CBOIO TOUKY 3PEHHUS, OTCTauBaTh CBOIO MO3UIIMIO;

3) ONBIT BOPOEKTHO-UCCIEN0BATELCKOM 1eATeIbHOCTH:

= BBIPpAXKCHHUC B PIFpOBOfI JACATCIIbBHOCTH CBOCTO OTHOLICHHA K IIPHUPOIC

OO0yuyarmmecsi CMOIyT:

. Y3HaBaTh )KMBOTHBIX U NTHUIL] B IPUPOJE, HA KAPTUHKAX, 10 OIIUCAHUIO;
. YX@KHUBaTh 32 JOMAIIIHUMH )KUBOTHBIMU U IITULIAMY;

. BBITNOJIHATH MPaBUiIa 3KOJIOTHYECKH cOO0Pa3HOro MOBEACHUSI B IPUPO/IE;

. IMPUMEHSTh TEOPETUUECKHE 3HAHUSI ITPH OOILEHUH C )KUBBIMH OPraHU3MaMUHU B
MIPAKTUYECKOU JEATEIbHOCTH 110 COXPAHEHUIO IIPUPOJIHOIO OKPYKEHHS U CBOETO 310POBbS;
. YXQKHUBaTh 33 KyJIbTYPHBIMU PAaCTEHUSIMU U JOMAIIHUMH )KUBOTHBIMH;

. JT0Ka3bIBaTh, YHUKAIbHOCTh U KPacoTy Ka)KJOro MPUPOIHOIO 00BEKTa;

. 3a00TUTHCSI 0003/J0POBICHUN OKPYXKArOIIeH MPUPOIHON CpeIbl;

. MIPEABUICTD NOCIEACTBUS IEATEIbHOCTH JIFOACH B IPUPOJE;

. OCYILECTBIIATH 3KOJOIMUYECKH COOOpa3HbIe MOCTYNKH B OKpY’KaroIlel IpUpo/Ie;

. CTaBUTh MPOCTEUILINE OIBITHI C 00BEKTAMHU KUBOM U HEXKUBOU MPUPO/IBI.

®opmbl yyera JAJIsl KOHTPOJIS U OLEHKH INIAaHUPYEMBbIX pPe3y/ibTaTOB OCBOCHHS IPOrPaMMbl
BHEYPO4YHOH JAeATeTbHOCTH.

JIJ1st KOHTPOJIS ¥ OLIEHKU PE3YJIbTaTOB OCBOCHUS IIPOrpaMMbl BHEYPOUHOU EATEIbHOCTH
MIPOUCXOJUT IyTEM apXUBHPOBAHUS TBOPUECKHUX PA0OT 00yJaromMXcs, HAKOIJIEHUS! MaTepUalioB
0 TUITY «TTOPT(OITHO».

KoHTpoub 1 o1ieHKa pe3yapTaToB OCBOCHHS IPOrPAMMBI BHEYPOUHOH

NEeSITeIbHOCTH 3aBUCUT OT TEMAaTUKU U COJEpKaHUS U3ydyaeMoro pasnena. [IpoaykTuBHbIM OyeT
KOHTPOJIb B NPOLIECCE OPTaHU3aLUH CIeTYIONMX()OpM AeATeIbHOCTH: BUKTOPUHBI, TBOPYECKHE
koHKypchl, KBHBI, poneBbie UTpbl, MPOBEAEHUE ONBITOB U HKCIIEPUMEHTOB.

[TomoOHas opranu3anys y4era 3HaHHH U YMEHHA 111 KOHTPOJISI ¥ OLIEHKH PE3YJIbTaTOB OCBOCHHS
IIPOrpaMMbl BHEYPOUHOU AEATEIbHOCTH Oy/eT

CII0cOOCTBOBATH (HOPMHUPOBAHMIO U MTOAEPKAHNIO CUTYAIHH yCIexa Uil KaKIoTro o0yJaronerocs,
a Takke OyaeT crnocoOCcTBOBATh Mpolieccy 00yueHHs B

KOMaH/IHOM COTPYJHHYECTBE, IPH KOTOPOM KaXIbIii 00ydaromuiics Oy1eT 3HaYMMbIM Y4aCTHUKOM
JeSITeTbHOCTH.



KaJIeHI[apHO-TeMaTl/I‘IeCKOG IJIAHMPOBAHUEC

Ne | Conepxanne Koua-so | Lleasn OobOopynoBanue
n/ 4acos
I
1 | BBenenue 1
HUCITIOJIb3OBAHUE USB-
MHUKPOCKOITIA JJIA
N3YUYEHUSA
OBBEKTOB
2 IToaroroBka MuUKpocKoma 1 HudpoBoitUSB-mukpockor
kUSB-
MOPTYHOYTOYKa/KOMITLIOTEP
a.
3 [TpuroroBnenue u uzyuenue | 1 ugpoBoitUSB-Mukpockon
Ipenapara KJIETOK YEIIyH JIYKOBUIIbI kUSB-
JyKa pen4aroro MOPTYHOYTOYKa/KOMITLIOTEP
a
4 HaGnronenue 3a IBHKEHHEM 1 I[Iposectu HOYTOYK u USB-
LMTOIIA3MBI B KJIETKE pacTeHHH HAaONIONEHUS 33 | MUKPOCKOI, J1abopaTopHbIE
ABHKCHHCM CTEKJIa, IHUHIIET, IHIIETKA,
THTOTLIASMET BOJIA, uneTpoBaTBHAS
B KJIETKaX
. Oymara, JIMCTBSI DJIOJICH
pacTeHu Ha .
npumepe  KteTok | KAHAJICKOH, KapaHJaill,
JucTa 3J101aeu y4€OHUK.
KaHaJICKOM.
5 N3yuenune IIOKPOBHOM TKaHu | 1 M3y4YUTh HOyTOYyKknUSB-Mukpockor,
pacreHun 0cobeHHOCTH mabopaTopHbIS CTEKJIA,
CTPOCHMA NUHIIET, NUIeTKa, BOJA,
MOKPOBHOM  TKaHU
pac- Temmi Ha Oymara, JIUCTBS
npuMepe  JHCThep | €/TAProHNH
KOMHATHBIX OOBIKHOBEHHOM
pacTeHuit -l m TpaJleCKaHIIUHU
TpaAcCKaHIMH BUPTUHCKOM.
BUPTHUHCKOU u
NeIAPTOHNN
OOBIKHOBEHHOM.
6 W3yuyenue  mpoBonsmiet  Tkanu | 1 U3y4UTh HoytOyk u USB-muxpockorn,
OpraHOB pacTeHUI 0COOEHHOCTH TOTOBBIE TpemnapaTbl  Cpe30B
CTPOCHUS MEPBUYHOTO CTPOSHUS KOPHS,
NpOBOJIAIIEH TKAaHU | KOpHS upuca, crebss Oepesbl,
OpraHOB pacTeHUH KJIeBepa, JIVITTBI, JmcTa
KaMeJInu.
7 Mukpockonnyeckoe cTpoenue | 1 U3y4YeHUe HOyTOYK m USB-mukpockor,
KPOBHU Y€JIOBEKA U JISATYIIKH ocobeHHOCTeH TOTOBBIE OKpallIeHHbIE
DPUTPOIIUTOB MHUKPOITPETapaThl KpPOBH

YCJIOBCKAa B CpaB-
HUTCIBHOM IIJIAHE H

YCJIOBCKA U JIATYIIKH.




BBISIBJICHHUC CBA3U

0COOEHHOCTH
CTpOCHUS BbI-
MOJIHAEMOM

(G YHKIHCH.

8 N3yuenne  cmocoOOB  JIBHMIKEHUS H3y4YUTh c | Hoyroyk u USB-muxpockor,

OJIHOKJICTOYHBIX JKUBOTHBIX IIOMOUIbIO USB- | npeamMeTHOE U NOKPOBHOE
MHUKPOCKOIIa CTeKJa, 03epHas BojAa (Boja U3
CHOCOOBI nepe- | Ba3bl C I[BETaMH, U3 JIY)KH WIH
JIBUKCHUS MPUTOTOBJICHHBIN PAacTBOp CeHa
OJTHOKJIETOYHBIX JyTOBOTO).
KUBOTHBIX B BOJIHOI
cpele.

9 N3yuenue JKUBOTHBIX TKaHEH, HOyTOyK u USB- | [lo3HakOMUTBCS C
TKaHEW OpraHu3Ma 4YeloBeKa Ha MUKPOCKOII, MOP(hOITOrHISCKUMU
TOTOBBIX MUKpOIIpenaparax TOTOBBIE MHKPO- | (oG enmocTaME TKAHEH

npenaparsl  TKaHen

KUBOTHLLX 4 | ZKUBOTHBIX M YeNoBeKa
yenoBeka (HepsHas | CPABHUTDH MX.

TKaHb, Kele-

3UCTHIA  DIIMTCIIHH,

MBIILIEYHAST ~ TKaHb,

JKUPOBasi TKaHb).

10 |Ilnmasmonu3 W  Jemia3Monu3 B HOYyTOYKk u USB- | mo3HaKOMHUTbHCS c
KJIETKaX KOXKHUIIBI MHUKPOCKOII, HOJIYTIPOHUIIAEMOCTBIO
JyKa pen4aroro BPEMEHHBI MHUKpO | MeMOpaHbl — €€ OCHOBHBIM

mnmpenapar  KJIETOK | CBOMCTBOM.
KOXKHIIBI JTyKa

penyaroro, pacTBOp

XJIOpUa HaTpUA

NaCl — nmoBapeHHO#

COJIH,

JUCTUIITMPOBaHHAS

BOJIa, MUTIETKA,
¢uIbTpOBaANbHAS

Oymara.

11 | Uzyuenue MHKPOCKOITMYECKOTO MO3HAKOMUTBECS ¢ | HOytOyk u USB-Mukpockor,

CTPOEHUS TIECHEBBIX I'PHOOB MUKpPOCKOIIMYECKUM | BPEMEHHBII  MUKpoIpenapar
CTpPOEHUEM IJIECEHHU.
IUIECHEBBIX T'pUOOB
Ha IIpUMepe MyKopa,
MIEHUITNIITIA,
acreprusuia u
JIPOAOKEM.

12 | U3yuenne MHUKPOCKOITMYECKOTO MO3HAKOMHUTKECS ¢ | HOyTOyk u USB-mukpockor,

CTPOEHMS 3€JIEHBIX BOAOPOCIEN MHUKPOCKOIIMYECKUM | BPEMEHHBII MUKpO- TMpemnapar

CTPOEHHEM  BOJIO-
pocieil Ha nmpuMmepe
CIIUPOTHPHI,
YJIOTPHKCA,
XJIOPEJLIBL,
XJIAMUJJOMOHA/IbI.

OHOKJIECTOYHBIX u
MHOTOKJIETOYHBIX 3€JIEHBIX
BOJIOPOCIICH.

HUcnoan3oBanue uudposoit
Jadoparopum sl OnpeaeSieHUus
aduoTnyecknx (pakTopoB cpeabl




13 | Onpenenenune OTHOCHUTEJILHOU OCBOEHHE METOJOB | JATYUK TUIs W3MEpEHUs
BJIQ)KHOCTH BO3/1yXa OTpeieeHus BIKHOCTH,  TEMIIEpaTypHBII
OTHOCHUTEJIbHOM JaTYUK, HOYTOYK.
BJIQ)KHOCTH Ha
nccieyeMomn
TEPPUTOPUHU.
14 | Usmepenue BIIAKHOCTH u Omnpenenenue u | nudpoBoit MYJIbTUIATUUK,
TeMIIepaTyphbl CpaBHEHHE JATYNKU TeMIeparypbl U
B Pa3HbIX 30HAX Kjacca BJIQ)KHOCTH U | BIaXKHOCTH, HOYTOYK C
TeMnepaTypbl COOTBETCTBYIOLIUM
POrPaMMHBIM 00€CTICYCHUEM
15 | Ucnapenue BOxAbl JHUCTBAIMH 1O H UCCIIeIOBaHHE nuQpoBon MYJIbTHJATUHUK,
1ocJje nojausa 3aBHUCHUMOCTHU TEMIIEPATYpHBIH  JAaTYUK U
YPOBHSI MCHApEHHUs | AATYMK BJIAXKHOCTH.
oT BJIQ)KHOCTH
HIOYBBI.
16 | M3smepeHue ypoBHSI OCBELIEHHOCTH ompeneIeHue HOYTOYK, JIaTYUK,
B Pa3JIMYHBIX 30HAX bukcupyromuit U3MEHEeHHE
YPOBHS OCBEILIEHHOCTH.
17 | UccnenoBanue €CTECTBEHHOMN IPOBECTH  aHalu3 | HOYTOYK u JTaTYUK
OCBEILIEHHOCTH [TOMEILEHUs Kilacca YpOBHS OCBEILEHHOCTHU
OCBELIEHHOCTH B
IIKOJIbHBIX
IIOMEIICHUAX U Ha
yIIULE.
18 | U3yueHnue BIUSHHS OCBELICHHOCTH oOcliezioBaHNe 0ecrIpOBOIHOW  MYJIBTUAATYUK
Ha (pu3HUecKoe 3J0POBbE JIIOICH YpOBHS JUIs IIPOBEJCHUS
OCBELIEHHOCTH OMOJIOTMYECKOI0 MOHMUTOPHUHIA
pabouero MeCTa | ¥ IaTYMK OCBEIIEHHOCTH.
YYaIIKUXCsl B HIKOJIE.
19 | Onpenenenue TeMIepaTypsl omnpeacieHue TEMIIEpAaTypHbIA  JaTYUK W
BO3yIIHOM CpeIbl TEMIIEPATYPBI HOYTOYK.
aTMOC(EpHOTO
BO3yXa
B pa3HBIX
cenuTeOHBIX 30HaX,
CpaBHEHHE
MOJTy4EeHHBIX
pE3yJIbTaTOB.
20 | Usmepenue TeMIepaTypbl OTIBITHBIM IyTeM | TEMIEPAaTypHbI  JaT4YuK M|
OCTBIBAIOLIEH BOJIBI YCTaHOBUTH HOYTOYK, €MKOCTH JJsi BOJbI
B 3aBHCUMOCTH OT BPEMEHHU 3aBHCHUMOCTh (pa3Hoii (GopMbl M TIyOUHBI),
CKOpOCTH, MEH3ypKa (MEpHBIA MIJIUHID),
C KOTOPOH OCTBIBAET | MAcjO MOJCOJHEYHOE U TeIlIas
BOJa, OT ee 00beMa, | BoJa.
0  aHAJOTHH  C
OCTBIBAHHUEM  BCETO
o0bemMa  BOABI B
MOpe W HEOOJBIION
peKe.
21 | U3yuenue TeMIIEpaTypsl Ha A3y4YCHUE HOYTOYK 51 JaT4NK
pa3IMYHBIX yYacTKax Teja yeloBeKa IIPOLIECCOB TEMIEPATYPHI.
pacnpezeneHus

TEMIIEPATYPBI 1o
KOKHOMY TIOKPOBY




YCJIOBCKaA.

22 | Hapymenue xpoBooOpalieHus mnpu UCCIIEIOBAHUE U poBon MYJIBTUJATUUK,
HAJIOXKEHHUH KIyTa TEPMOPETYJIAITOPHON | HOYTOYK u JaT4YnK
byHKIIN KpPOBH, | TEMIIEPATypbl, TOHKHHA IIHYpP
000CHOBaHHE (mpounast HuTh) JuMHONU 40—-60
HEraTUBHOIO CM.
BIIUSIHUS
IIPEKPALLEHUS
KPOBOCHA0XEHHUS Ha
Opraibl M TKaHU
4elI0BEKa 3a CYeT
nepeJaBIuBaHus
apTepui,
IIOCTPOCHHE
rpaduka
B3aMMO3aBUCUMOCTH
TEMIEPATYPbI KOKU
" JUIATEIBbHOCTU
HAJIOXKCHMS JKIyTa.

23 | uzydeHnue QyHKIUI KOXKHU u3ydeHue GyHKIUH | TemrepaTypHbIi JIaTuuK,
c IIOMOUIBIO TEMIIEPATYPHOTO KO>)KHOTO TIOKpOBa — | IIU(PPOBOH MYJIbTUAATYUK,
JlaTYMKa U JaTYNKA BIAXKHOCTH TEPMOPETYJIATOPHOHN | JATYUK OIIpeACICHUS

W  BBIACIUTSIBHOM, | OTHOCUTSIBHOM BJIXKHOCTH,

YCTaHOBUTH TOHKUM 20-caHTUMETPOBBIH

B3alMO3aBUCHUMOCTD | IIIHYp WJIM PE3UHOBOE KOJIBIIO,

MHTEHCUBHOCTU IUTACTUKOBBIN HaKeT,

IOTOOT/IENEHUST M | o0ecrieunBarOInit

TEMIIEPATYPBI FEPMETUYHOCTh,  JlaMIla  C
pedaexkTopom.

24 | BiusHue Qu3nuecKkux Harpy3ok Ha HU3y4YEHHE HOYTOYK U  TeMIepaTypHbII
TEMIIepaTypy TeJla YeIOBeKa BO3/JICHCTBUS JaTUHK.

buznuecKux
Harpy3ok

Ha paclpeneineHue
TEMIEPATYPbI
KOXHOIO  TIOKpOBa
YEJI0BEKA.

25 | Ompenenenue TemiaoBbX 3(h(EKToB OIpezeiIeHUe ugpoBo MYJIBTUJATUUK,

pacTBOPEHUS BELIECTB B BOJIE TEIVIOBOrO 3(QeKTa | TeMnepaTypHbIid JaTUUK (TaKxKe
pacTBOpPEHUS MOXET  OBbITb  HCIIOJIb30BaH
TUAPOKCUAA HATpus | JaT4UK BBICOKOM
NaOH, HUTpAaTa | TEMIEPATYpPHI),
ammoHna NH4NO3 | 3 xummuecknx crakana Ha 50
U XJIOpHJa JKenes3a | MiI,  CTEKJsHHas  MaJouKa,
(111) FeClI3. €MKOCTh

Hcnoab3oBanue BOAOPOIHOIO

nokasarejisi Kak MHAUKaTopa

COCTOSIHUS cpeasbl KHBBIX

OPraHu3MoB

26 | AHanu3 (u3yuenue) ph cpesbl MOYBBI OInpezeeHue nporpamma «dudposas

XapakTepa  cpeabl | 1adopaTopus», yCTaHOBJIEHHAS
(kucnasi, mienoyHas | Ha  HoOyrOyke, pH-maruuk,
WIM  HEWTpajibHasi) | TEeMIEepaTypHbIH  JAaT4YUK U

Pa3HbBIX BUAOB IIOYB,
IPOAHAIN3UPOBATh

JaTYUK BIIA’)KHOCTH IIOYBHEI,
7a0OpaTOpHBI ~ INTaTUB €




INPUTOJHOCTh  3THX | My(TOMH

MOYB JUIL | 1 KOJIBIIOM,  JiabopaTopHas

BbIpaIllMBaHUS IIPOMBIBAJIKA, Oymara

pa3IMyYHbIX ¢/X | ¢punpTpoBaNbHASA

pacTeHui. u BOPOHKA, pooOupKa,
CTCKJISIHHAS majgouka, 2
XMMHUYECKHX CTaKaHa 00beMOM
100—150 m.

27 | AHamu3  pH  BOABI  OTKPHITHIX | 1 03HaKOMJICHHE c | HOyrOyk u  garuuk  pH,

BOJIOEMOB HOHATHEM nabopaTopHass NIpPOMbIBAIKA U
«KHCIIOTHOCTBY, ¢uIbTpOBaNIbHASL Oymara,
olpeneneHue IITaTUB C JAepKaTelieM, CTaKaH
pH BOapl, B3ATON M3 | XUMUYECKUM, PEAKTUBBI.
pas3InYHbIX
MCTOYHHKOB.

28 | AHanu3 pH npoO cHera, B3ATHIX Ha | 1 03HAKOMUTHCS c| HOyrOyk u  garuuk  pH,
TEPPUTOPUU CETUTEOHOMN 30HBI MOHSATHEM nabopaTopHass TPOMBIBANKA W

«KHCJIOTHOCTb (GuibTpOBaJIbHASL Oymara,
CHeray, mpoObl | IITAaTHB C JEp)KaTeleM, CTaKaH
KOTOPOIO B35Thl HAa | XMMUYECKUH, pEaKTHBBI.
TEPPUTOPUU

MUKpOpaiioHa.

29 | Onpenenenne mnokasarens ph B |1 OCBOEHHUE HOyTOyK W  jmatuyuk  pH,

TUTUEHUYECKUX CPEICTBAaX METOAUKH nJabopaTopHas HpPOMbIBAIKa U
ompenenenuss  pH, | ¢punbTpoBanbHas Oymara,
3Ha4YeHue 9THX | YUCTask BOJIA, MEPHBIE CTAKaHBI
METO/IOB. (8 mT.)
C pacTBOpaMu reis Ajs Jaylia
pa3IMYHBIX MapoK, CTaKaHbI C
TUCTHIUTMPOBAaHHOW Bomoil (4
IIT.).

30 | Usyuenue npouecca 1 OIpeze/IeHUe HOyTOyk u  jmatuuk  pH,
CKHUCAaHHMS MOJIOKA C TOMOIIBIO M3MEHEHHI pH | mabopaTopHasi MpOMBIBaJ- Ka U
nokasaresei ph MOJIOKA, ¢GuIbTpOBaNIbHASL Oymara,

HaXOJAIIerocs TepMoc Ha 1 autp (¢ mpoOKoH,
B TepMOCe MOpsAJIKa | MO3BOJISAIOIIEH3arepMETU3HPOB
30 yacoB | aTh poBoJ pH-meTpa).
(MHKYOaITMOHHBIN

NepuoJl  CKUCAHUS

MOJIOYHOT'O

MIPOJIYKTA).

31 | CpaBHeHHE pH NHILEBBIX MPOIYKTOB | 1 OCBOCHHME METOJMKHU | HOYTOYK, natuuk pH, 5 MepHbIX

u 0o/ ornpezeNneHus CTaKaHOB W YHC- Tas BOJA, COK
nokazarenss pH wu | 1670Ka, COK MOPKOBH, MOJIOKO
€ro 3HaYCHUE. 2,5 % xwupHoctH, kepup 1,5 %
AKHUPHOCTH, KOMITOT u3
CyXO(PYKTOB, oop,
KapTodelbHOe MIOpE.

32 | 3amura paboThI. 1

33 | 3amuTa paboThI. 1

34 | Urorosoe 3aHsTHE. 1
Uroro; 34y,
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OoOopyaoBaHue ¥ MOCOOHS K 3aHATHSIM:

O6opynoBanue 1o 61oa0ruu 3Kojaoruu ueHtpa « ToukaPocTay

Hatypanbhbie nocobusi(peanbHble 00BEKTHI )KUBOW U HEKUBOW TPUPOIHI)
N300pa3utenbHble  HarjasaHble MOcoOus (PUCYHKH, CXEMaTUYECKHE PHUCYHKH,
CXEMBbI,Ta0JINIIbI) JIAKAThI, TPE3CHTAL[UH.

KOMITBIOTEP, MYJbTUMEIUNHBIN POeKTOP,DVD

NudopmanuoHHble HCTOYHUKH, HCIIOJIb3yeMble MPU COCTABJIEHUH NMPOTPAMMBI:
JJIEKTPOHHbIE Y4eOHUKM:

1.OtkpoiTas 6uonorus.(oudbmmnorekal UML)

2.1C:Penerutop. buonorusi.
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