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IlossicHUTEIbHASA 3aITUCKA

BreypouHas 1esTeIbHOCTD SIBJISIETCS. COCTABHOM YacThI0 Y4eOHO- BOCIUTATEIBHOTO
npoiiecca u ogHou u3 GopM opraHu3alu CBOOOTHOTO BPEMEHU yUaI[UXCSl.

OCHOBHBIM NPEUMYIIECTBOM BHEYPOUHOH JEATEIBHOCTH SIBISIETCS NpPEICTaBIICHUE
00y4aronMMcsi BO3MOKHOCTH HIMPOKOIO CIEKTpa 3aHATHH, HAlIPaBJIEHHBIX Ha HX
pa3BUTHE U OCYIECTBICHUE B3aUMOCBS3H U

IPEEMCTBEHHOCTH OOILETO U JOMOJIHUTEIBHOIO 00pa30BaHuUs B LIKOJIE U BOCIIUTAHUS
B CEMbeE, IS BBISIBJICHHS HHIUBUAYATBHOCTH peOEHKa. B mkoe

yJamyecs: MOoJy4yaroT OObEeM 3HaHMM, ONpENeieHHBI paMKaMu 00pa30BaTENIbHOM
OpOrpaMMbl, KOHKPETHON Y4eOHOM IUCHMIUIMHBL. Pa3BUTHIO HHTEIIEKTYaJlbHOM
OJIapEHHOCTH YYallUuXCs MOTYT CIIOCOOCTBOBATh 3aHATHS B CHUCTEME BHEYPOUHOUN
BOCITUTATEIbHOM padOThI, OPraHU30BAHHON MpU KaOUHETE OMOJIOTHH.

IIpuMeHeHne UrpoOBOl METOUKH ISl pa3BUTHS UHTEIJIEKTA ITO3BOJIUT

IIKOJIbHUKAaM CaMOCTOATENIbHO MOJy4yaTh Ooiiee TriyOOKHE 3HAHMS MO OTAEIbHBIM,
MHTEPECHBIM JIJIs1 HUX TEMaM, JEMOHCTPUPOBATh UX B UHTEIIEKTYAJIbHBIX
COPEBHOBAHMSIX.

[IporpaMma BHEYpOUHOW JAESITENBHOCTH pa3paboTaHa B  COOTBETCTBUU C
TpeOOBaHUAMHU (eAepalbHOrO TOCYAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAAapTa
OCHOBHOro oOmiero oOpazoBaHus (nmpukaz MuHuUCTepcTBa 00pa30BaHUS U HAyKH
Poccuiickoit @enepanuu ot 17 nexadbps 2010 r. Ne 1897) u nokanbHBIMH aKTamH
00pa3oBaTeIbHON OpraHU3aluy.

OcHoBHasi 1eJIb: BCECTOPOHHEE pAa3BUTHE I[IO3HABATENbHBIX CIIOCOOHOCTEN U
opranusanus gocyra yyammuxcss MbOY.

3agaum:

- PpaCciupATE KPYro3op, HOBLIIIATL MHTCPEC K IMPCAMCTY, NOIYJISIPpHU3alHA
HHTCJUJICKTYAJIbHOI'O TBOPYCCTBA,

- Pa3BUBATb JIOTHYCCKOC MBIIJICHUC, YMCHHUA YCTAaHABJIMBATHL IMPUYHMHHO —
CICACTBCHHBLIC CBsA3M, YMCHUA PACCYKJATb W ACJIATb BBIBOJALI, IIpOIIaraHaa KyJbTa
3HAaHUU B CUCTEME AYXOBHBIX HCHHOCTCﬁ COBPCMCHHOI'O ITOKOJICHUS



- pasBUBaTb HAaBBIKH KOJIJIEKTUBHOM pa6OTbI, BOCIIMTAHUC ITOHHMMAaHUHA
ACTETUYCCKUM HCHHOCTH IIPpUPOIEI, O6’[)CI[I/IHCHI/IC H OpraHu3anusa 10Cyra
YHalnuxcs.

IIporpaMmma cTpouTCsl HA OCHOBE CJIeAYIOIIMX NPUHIHUIIOB:

- PaBEHCTBO BCEX YYAaCTHUKOB;

- 100POBOJIBHOE MPUBJICUEHUE K IPOLIECCY AESTENbHOCTH;
- Yyepe0oBaHNue KOJUICKTUBHOMN U MHAUBHUIyaIbHOM pabOThI;
- CBOOO/IHBIN BBIOOP BUA AESITEIBHOCTH;

- HPABCTBEHHAs] OTBETCTBEHHOCTh KaXJOTO 3a CBOM BBIOOpP, mpolecc H
pe3yabTar AesATeNbHOCTH;

- Pa3BUTHUC AyXa COPCBHOBAHUA, TOBAPUIICCTBA, B3AUMOBBIPYYKH,
- YUCT BO3PACTHBIX U HHINBHUAYAJIbHBIX OCOOCHHOCTEH.

MeTtanpeaMeTHble CBSI3H.

. OCBOEHHE CIIOCOOOB pelIeHUs MpoOJeM TBOPYECKOTO U
MIOMCKOBOT'0 XapaKTepa;
. dbopMupoBaHHE€ YMEHHUS IUIAHUPOBATh, KOHTPOJUPOBATH U

OIICHUBATH JICCTBUS B COOTBETCTBHUH C ITOCTABJICHHOW 3a7a4eil U

YCIOBUSIMM €€ peaiu3alluu; OompeaeisaTh Haubonee d(PQPEeKTUBHbIE CIOCOOBI
TOCTIOKCHUS PE3YNbTaTa;

. dbopMHpoBaHWE yMEHUs IMMOHWMATh MPUYMHBI ycIexa/Heycrexa
JEeSTETBHOCTU U CTTOCOOHOCTH KOHCTPYKTUBHO JIEHCTBOBATH JAXKE B

CUTYaIMsIX HEeyCIeXa,

. OCBOCHHE HayYaJbHBIX (OPM TO3HABATCILHOW WM JUYHOCTHOMN
pednexcun;
. OBJIQJICHHE JIOTUYCCKUMHU JCHCTBUSIMHU CpaBHEHUS, aHAJIN3a,

CHUHTE3a, 0000ILEeHNUs, YCTAHOBJICHUS! aHAJIOTUN M MPUYMHHO-CIIEACTBEHHBIX CBSI3EH,
IIOCTPOEHHUS PACCYKIACHUM;

. TOTOBHOCTb CIyIIaTh COOECEIHUKA U BECTU JAMAJIOT; TOTOBHOCTh
IIPU3HABATh BO3MOKHOCTh CYIIECTBOBAHUS PA3JIMYHBIX TOUEK 3PEHUS U

[IpaBa Ka)K[0ro UMEThb CBOIO; U3J1araTb CBOE MHEHUE U apIr'yMEHTUPOBATHCBOIO TOUYKY
3pEHUS U OLIEHKY COOBITHIA;

. ompenelicHre OoOIIer 1enu W myTed e€ JOCTHKEHUS, yMEHUE
JOTOBApPUBATHCA O paclpeaesieHnu PyHKIMI 1 poJield B COBMECTHOM

NEATEIBHOCTH; OCYLIECTBIIATh B3AMMHBIN KOHTPOJIb B COBMECTHOM

NEeSTEIbHOCTH, aJEKBaTHO OIEHUBATh COOCTBEHHOE TMOBEICHHE U IOBEJICHUE
OKpY’KaIOIHUX;



. oBlajieHne 0a30BBIMH TMPEAMETHBIMU U MEXKIPEIMETHBIMU
MOHATHUSIMH, OTPAKAIONINMHE CYIIECTBEHHBIC CBSI3M M OTHOIIIEHUS MEXKIYO0O0bEKTaMH U
IPOIIECCAMHU.

OO0mas xapakTepucTHKA NPOrpaMMbl BHEYPOUYHOI 1eSITeJIbHOCTH.

[Iporpamma BHEYpPOUYHOU NESITEIBHOCTH HOCHT Pa3BUBAIOIIMMA XapakTep, LEJbIo
KOTOpOH sIBIIsIeTCS (POpMUPOBAHKE MTOMCKOBO-UCCIIEA0BATEIBCKIX,
KOMMYHUKATHUBHBIX YMEHUH MIKOJbHUKOB, UHTEIJIEKTA YUaITUXCSL.

Baxueiimum  mpuoputeTroM 0o0miero o0pa3oBaHus SABISETCS  (POpPMHpPOBAHHE
o01Iey4eOHbIX YMEHHI M HaBBIKOB, KOTOPBIE MPEIONPEACIIAIOT YCIEIIHOCTh BCETO
HOoCJeTyIoNero o0y4eHus peoeHka.

Pa3BuTHE JNMYHOCTHBIX Ka4yeCTB U CIOCOOHOCTEW IIKOJIHHUKOB OINHMPAETCS Ha
MPUOOPETECHUE UMHU OIbITA Pa3HOOOPA3HOU NESATEILHOCTH: YUeOHO-
M03HABATENILHOM, MPOEKTHO-UCCIIEIOBATEIHCKOM, MPAKTUYECKOMN, COLIUATTbHOM.

3aHATHS MO MPOrpaMMe BHEYPOUHOU JEATENBHOCTU Pa3/eieHbl HA TEOPETUUECKHE U
npaktuyeckue. IIpuuém AesTenbHOCTh MOXXET HOCUTh KakK TIpYIIOBOM, Tak U
WHJUBUTyaJIbHBIN XapaKTep.

JIesATeIbHOCTh IIKOJbHUKOB IIPH OCBOCHHH IPOTPAaMMBl HMMEET OTJIMYUTCIIBHBIC
0COOEHHOCTH:

- MPaKTUYECKasl  HANpPaBJIEHHOCTb, KOTOpas  ONpeAessieT  cHeupuKy
coJiep KaHusl U BO3PACTHbIE OCOOEHHOCTH JIETEH;

- IPYIIOBO XapakTep padoT OyeT cnoco0CcTBOBATH (HOPMUPOBAHHIO
KOMMYHUKATUBHBIX YMEHUH, TaKMX KaK yMEHHE, paclpeleisTh OO0S3aHHOCTH B
rpyIIe, apryMeHTUPOBATh CBOIO TOUKY 3PEHUS U JIp.;

- B COJIEpP/KaHUE NEATEIBHOCTH 3aJI0)KEHO OCHOBAHME Il COTPYIHUYECTBA
JIETEH C YleHaMu CBOEH CEMbH, UTO 00ECIIEUNBAET pEeabHOE B3aUMO/ICHCTBUE
CEMbU U IIKOJIBI;

- peanu3yeTr 3a7avy BBISBICHHUS TBOPYECKHX CIIOCOOHOCTEH, CKJIOHHOCTEH M
OJAPEHHOCTEN K Pa3IMYHBIM BUAAM JEITEIbHOCTH MOCPEACTBOM BOBJICUCHHS HX B
TBOPYECKYIO I€SATEIBHOCTD.

AKTYaJIbHOCTh TIPOTPAMMBI  3aKJIf04aeTcs B (POPMUPOBAHMM MOTHBAIUUA K
LIEJICHANPABJICHHON T[03HABATEIIbHOW JEATENbHOCTH, CaMOPa3BUTHIO, a TaKke
JTUYHOCTHOMY U MPO(PECCUOHATHPHOMY CaMOOIIPEACIICHUIO YUaIIXCS.

IIpakTHyeckass HAaNPaBJIEHHOCTH COAEPKAHUS POrPaAMMBbI

3aKJII0YAeTCsl B TOM, YTO COJIep)KaHHe Kypca oOecrieynBaeT NpruoOpeTeHre 3HaHun
M yMEHUH, NO3BOJSIOIIMX B JaJbHEMIIEM HCIOJIB30BaTh HMX Kak B IIpoLecce
oOyueHusi B Pa3HbIX JIUCUUIUIMHAX, TaK U B IOBCEIHEBHOMN >XWU3HMU JUIS PELICHUS
KOHKPETHBIX 3a/a4.



®opMbI 3aHATHIH BHEYPOUHOH JesiTeJIbHOCTH: Oecenia, urpa,

KOJUIEKTUBHBIE W WHAWBUIYAJIbHBIE HCCIEIOBAHUS, CAMOCTOSITENbHAs padoTa,
JIOKJIaJl, BBICTYIUICHHE, BBICTaBKa, y4acTHE B KOHKypcax u T.h. [laHHbie (opmbl
paboThl JAaIOT JETSAM BO3MOXHOCTh MAaKCHUMAJbHO TMPOSBISATH CBOIO AKTUBHOCTb,
M300peTaTeIbHOCTh, TBOPUYECKUM U MHTEIUICKTYAJIbHBIM MOTEHIIUA U Pa3BUBAIOT UX
SMOLMOHAIIBHOE BOCTIPHSTHE.

MecTo 1aHHOT0 Kypca B y4e0HOM ILIaHe.

IIporpamma paccuntana Ha 1 rox oOydeHus (34 vacoB B roa, 1 dac B HEAENIO).
3aHsATHS MO MPOTPaMME IPOBOSITCS BO BHEYPOUHOE BpPEMSI C

UCIIONIb30BaHuEeM oOopymoBanusi 1meHTpa «Touka Pocray mo BUOJIOTUN U
OKOJIOI'NN.

IleHHOCTHBIE OPHEHTHPBI COAEPKAHUA NMPOTPAMMbI BHEYPOUHOH/1eATEJIbHOCTH.

B pesynbrare oCBOGHHS MporpaMMbl BHEYPOUHOM AesATEIbHOCTH «buonorus mis
M0003HATEIBHBIX» 00YYalOIINECs: Ha CTYIIEHH OCHOBHOT'O OOIIEro
00pa3oBaHUS:

- MOJIy4aT BO3MOKHOCTb PACIIUPUTh, CACTEMATU3UPOBATh U YTITyOUTH
UCXO/HbIE TPEJCTABICHUS O MPUPOIHBIX O0BEKTaX W SBICHUSIX KaK KOMIIOHEHTaX
€AMHOTO MHMpa, OBJIAJCIOT OCHOBAMH NPAKTUKO-OPHUEHTHPOBAHHBIX 3HAHMM O
IpUpojie, MPUOOPETYT 1EIOCTHBIN B3IJISLT HA MUP;

- IIO3HAKOMATCA C HCKOTOPBIMHU crocodoaMu HU3YUYCHUS IIPUPOALI, HAUHYT
OCBaWBaTb YMCHHA IIPOBOJUTH Ha6J'IIOI[eHI/I$I, CTaBUTL OIIbITBHI, HAY4Y4aTCA BHUIACTH H
IMOHUMATb HCKOTOPHBIC IIPUINHHO-CIICACTBCHHBIC CBA3H B OKPYKAaIOIICM MHUPC,

- MOJy4YaT BO3MOYKHOCTh HAYYWTHCS HCIIOJB30BaTh PA3JIMYHBIE CIIPABOYHBIE
u3naHus (CIOBAapH, SHUMKIONEAWM, BKIIOYAs KOMIBIOTEPHBIE) U JMUTEPATYPY O
MPUPOJE C LEIbI0 MOUCKA MO3HABATEIbHOM HH(OpMalUU, OTBETOB HA BOIPOCHI,
O0OBACHEHH, TSl CO3/1aHHSI COOCTBEHHBIX YCTHBIX MM MHUCbMEHHBIX BbICKA3bIBAHUM.

JInyHOCTHBIE, MeTANIpeIMeTHBIE U MPeAMETHbIE Pe3yJbTAThI 0CBOECHUSY4eOHOT0
npeaMera

B coorBercTBHM ¢ TpeOOBaHMAMH K pe3yibTaTaM OCBOCHHS OCHOBHOU
oOpaszoBaTeapHON TporpaMMbl 00111eT0 0OpazoBaHus DeaepaabHOTO
rOCy/IapCTBEHHOTO 00pa30BaTENIbHOTO CTaHgapTa oOOydeHHWe HampaBlIeHO Ha
JTOCTIDKCHHE  YYaIllMMHUCS  JUYHOCTHBIX, METAlpPEIMETHBIX H  MPEIMETHBIX
pE3yIbTaTOB.

JINYHOCTHBIE Pe3yJabTaThl OTPAKAOTCS B MHINBUIYaTbHBIX KaUeCTBECHHBIX
CBOMCTBAx ydYaluxcs, KOTOpbIE OHHM JIOJDKHBI TPHOOPECTH B IPOIECCE OCBOCHHUS
y4eOHOro mpeameTa:



- y4eOHO-TIO3HABATENbHBIN MHTEPEC K HOBOMY y4eOHOMY MaTepuaay M crocobam
peleHust HOBOM 3a1a4H;

- OpHUEHTalMs Ha MOHMMaHHe IPUYUH yCIeXa BO BHEyUYEOHOU EATEIbHOCTH, B TOM
YHCJIC HA CAaMOAHAJIN3 U CAMOKOHTPOJIb PE3yJIbTaTa, Ha aHAIN3 COOTBETCTBHS
pe3ynbTaTOB TPEOOBAHUAM KOHKPETHOM 3a/1a4u;

- CHOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KPUTEPHUEB YCHEIIHOCTH BHEY4EOHOIl
IesITeTbHOCTH;

- YYBCTBO IIPCKPACHOIO0O MW OCTCTHYCCKHC YYBCTBAa Ha OCHOBC 3HAKOMCTBA C
IMPUPOAHBIMHA 00BEKTaMU.

MeTanpeaMeTHble Ppe3yJbTAaThl XapaKTEPU3YIOT YpPOBEHb C(HOPMHUPO- BAHHOCTU
YHUBEPCAIBHBIX CIIOCOOHOCTEH ydaluxcsi, MPOSBIISIIONINXCS B MO3HABATEIILHON U
NPAKTUYECKOHN AEATEIbHOCTH:

HCIIOJIb30BAaHUE CIIPABOYHOM U IOMOJIHUTEIBHON JTUTEPATYPHI;

- BJIaJICHUE LIUTUPOBAHUEM U PA3JIMYHBIMUA BUIAMU KOMMEHTApUEB;
- HUCHOJb30BAaHUE PA3IMYHBIX BUJOB HAOIIOICHNUS;

- Ka4yeCTBEHHOE M KOJMYECTBEHHOE ONMCAHKUE N3y4aeMOro OOBEKTa;
- IIPOBEIECHHE DKCIIEPUMEHTA,

- HCHOJIb30BAHHE PA3HBIX BUJOB MOJEIUPOBAHHUS.

IIpenmeTHble  pe3yJabTaTbl  XapAaKTEPU3YIOT  OMNBIT  YYalIUXCS, KOTOPBIH
nproOOpeTaeTCsl W 3aKPeIuIIeTCsl B IMPOIECCe OCBOEHUS MPOrpaMMbl BHEYPOUYHOM
NEATEIIbHOCTHU:

- OCYILIECTBJISITh MOMCK HEOOXOAUMO MH(GOPMALIMK JIJIs1 BBIIIOJIHEHHS] BHEYUYEOHBIX
3aJIaHU C UCIIOJIB30BAaHUEM yU4E€OHOM JIUTEPATypPhl U B OTKPBITOM

MH()OPMAIIMOHHOM  TPOCTPAHCTBE, SHIMKIONEIUM, CIPABOYHUKOB  (BKJIOYas
AJIEKTPOHHBIE, IU(PPOBHIE), KOHTPOJIUPYEMOM MPOCTpaHcTBe MHTEpHETA;

- IIPOBOAUTH CPAaBHCHUC U KJ'IaCCI/I(bI/IKaI_[I/IIO I10 3aJaHHBIM KPUTCPHAM,
- YCTAHABJIMUBATb HPUUWMHHO-CIICACTBCHHBLIC CBA3U B U3y4YaCMOM KPYTIe HBJ'ICHHfI;

- CTpPOUTH pacCyXkJeHus B (OpMe CBSI3M TMPOCTHIX CYXKICHHH 00 OOBEKTEe, €ro
CTPOCHHH, CBOMCTBAaX U CBSA3SIX.



Conepxxanue nporpamMmabl

BBenenue (1 u.)
Tema 1. Ucnosib30Banne usb-Mukpockona st u3y4eHust
00bexToB (12 yacoB).

1. TloaroroBka MUKpPOCKOIIA
2. Vcnonp3oBaHME USb-MHKPOCKOMA JIJISl H3y4SHUS
00BEKTOB

3. CrpoeHne pacTUTEIBHOUN KIETKH

4. HaOmoneHue 3a JBMKCHHEM IIMTOIUIA3MbI B KIIETKE PaCTEHUN

5. HM3yuyeHue MOKPOBHOW TKaHU PaCTECHHI

6. HM3yueHue mpoBOJSIICH TKAaHHM OPraHOB PACTCHUU

7. MUKpPOCKOIIMYECKOE CTPOEHUE KPOBU UEIOBEKa
U JATYIIKA

8. HM3yuenue cnocoOOB JBMKEHHS OJHOKIETOUHBIX
JKHBOTHBIX

9. Uzydenue KXMBOTHBIX TKaHEW, TKaHEWH OpraHm3Ma
YyeJoBeKa Ha TOTOBBIX MUKpOIIpenapaTax

10. [Ina3monu3 M JEIIa3MOJIM3 B KJICTKAX KOXKHIIBI
JIyKa pernyaroro

11. UsyyeHne MUKPOCKOITMYECKOTO CTPOCHUS
IIJIECHEBBIX TPHUOOB

12. 3y4yeHre MUKPOCKOTTMYECKOTO CTPOCHHUS 3€JICHBIX

BOJIOpOCIIEH

Tema 2. Hcnosab3oBanue nm(poBoil JadopaTopuu JJs  ONpeeIeHHUs
¢axTopos cpeabl.(134.)

RROoo~NoOGOR~WLNE

0.
1.
12.
13.

Onpenenenne OTHOCUTENIBHOMN BIAKHOCTH BO3yXa

W3mepenue BIaXXHOCTU U TEMIIEPATYpPhbl B Pa3HBIX 30HaX Kjacca.
I/IcnapeHI/Ie BOJBI JIMCTBAMU 10 U ITOCJIC ITOJIMBA

N3MepeHne ypoBHS OCBELIEHHOCTH B Pa3JIMYHBIX 30HAX

HccnenoBanne eCTECTBEHHOW OCBEIIEHHOCTH NOMELIEHUS Kiacca
W3yuenne BIUSHMS OCBELICHHOCTH Ha (PU3HMUECKOE 3/I0POBbE JIIOJIEH.
Onpenenenue TemMnepaTypbl BO3AYIIHON Cpebl

W3mepenue TeMiiepaTrypsl OCTBIBAIOLIEH BOJBI B 3aBUCMOCTH OT BPEMEHH
N3ydeHne Temneparypbl Ha pa3jIMUHbIX ydacTKax Teja 4eloBeKa
Hapymenne kpoBooOpalieHus pu HAJI0)KEHUH KT'yTa

A0MOTHYECKUX

I/ISY‘IGHI/IG CI)YHKLII/Iﬁ KOKHU C IOMOIIBIO TCMIICPATYPHOI'O JaTUUKA U JaTUUKA BJIIAJKHOCTU

Bnusinue ¢pu3ndyeckux Harpy30K Ha TEMIIEpaTypy Tesa 4eloBeKa
Onpenenenue TEIIOBbIX A3P(HEKTOB PACTBOPEHUS BEILIECTB B BOJIE

Tema 3. Ucnonb3oBanue BOIOPOIHOIO NMOKA3ATES KAK
HHIMKATOPA COCTOSHUSA CPelbl dKUBBIX OPraHu3MoB (6 4acoB)

ogakrwdE

Amnanus (u3yyenue) ph cpeasl HOYBBI

AHanmm3 pH BOJIBI OTKPBITBIX BOJIOEMOB

AHanu3 pH pob cHera, B3sThIX Ha TEPPUTOPHH CETUTEOHON 30HbI
Omnpenenenne nokaszarenst ph B THTHEHUYECKHUX CPENICTBAX
W3yuenue mporecca CKUCaHUs MOJIOKA € TIOMOIIbIO TTOKazareneit ph
CpaBHeHHE pH MUILEBHIX IPOIYKTOB U OJIIO]T



IIpennonaraembie pe3yabTaThl peaju3alui NPOrPaAMMbI

B nporecce npoXoykIeH s IIPOrPaMMBbl JIOJKHBI OBITh JIOCTUTHYTHI CJIELYFOIMEPE3YIIbTaTHL:

1 yposens pesyabraTos:

«IIpnodperenne cONMAILHBIX 3HAHMID

1) au4HOCTHBIE KayecTBA:

- YB&XWTENIBHOE OTHOLIEHHE K TPYJLy ¥ TBOPYECTBY CBOUX TOBAPHILIEH;

- (opMHpOBaHHE YCTETHYECKUX YYBCTB, I03HABATEILHBIX MHTEPECOB U MOTHBOB, HAIPABIECHHbIX
Ha U3y4YEHUE )KUBOU IPUPOJIBI;

2) yHHBepcaJbHbIE CIIOCOOHOCTH

- yMEHHE BUJIECTh U IIOHUMATh 3HAYCHHE IPAKTUIECKOM U HIPOBOM J€ATEIbHOCTH;

OIIBIT B IPOEKTHO-MCCIIEA0BATEIbCKOMN AEATEILHOCTH
-yMeHHe paboTaTh ¢ pa3HbIMU HCTOYHUKAMH WH(POPMAIINH;

- OBJIAJICHHE COCTABJISIONIMMHU HCCIICI0BATEILCKON M HAYYHO-TIPAKTHYECKOM

JeATeIbHOCTH, CTABUTh BOIIPOCHI, HA0JII0JaTh, IPOBOIUThH IKCIIEPUMEHTHI, JIeJIaThBBIBOIBI U
3aKJIFOUCHHS, O0BACHATD, J0KA3bIBATh, 3AIIUIIATH CBOU HIICH;

-(popMHUpOBaHHE HHTEIICKTYAIbHBIX YMEHHUI (JIOKa3bIBaTh, CTPOMThH PACCYKICHHUS,aHAIN3UPOBATD,
CpaBHHBATD, [€J1aTb BLIBOJAbLI U IIp) 1 3CTCTUYCCKOI'O OTHOMICHUA K ) KUBBIM O6’BeKTaM;

- 3HaHHE OCHOBHBIX MTPUHIIAIIOB U MPABUII OTHOIICHHUS K YXHBOH MIPUPOJIE.

2 ypoBeHb pe3yJbTATOB:

«@OpMHUPOBAHUEIIEHHOCTHOT0 OTHOIIEHHS K COLHAJILHOI PeaibHOCTI

1) JaMYHOCTHBIE KaYecTBa:

- HaBBIKM UHAMBUIYATHHOMN JCSITEIBHOCTU B MPOIIECCE MPAKTUIECKON pabOThl MOAPYKOBOJICTBOM
YUUTEIIS;

- HaBBIKU KOJUIEKTUBHOM JEATEILHOCTH B IIPOLIECCE COBMECTHOM TBOPUECKOHPAOOTHI B KOMaHIE
OJIHOKJIACCHUKOB TIO/I PYKOBOJICTBOM YYHUTEJISL;

- yMEHHE COTPYIHHYATh C TOBAPHIIAMH B MPOIIECCE COBMECTHOM JEATEILHOCTH,COOTHOCHTD CBOIO
4acTh pabOTHI C OOIIIUM 3aMBICIIOM;

2) yHHUBepcajbHbIE CIIOCOOHOCTH:

-  CIIOCOOHOCTH BI)I6I/IpaTI) IEJICBBIC U CMBICIIOBBIC YCTAHOBKU B CBOUX I[CﬁCTBI/I?[X HIIOCTYIIKAxX I10
OTHOILICHUIO K )KHUBO# MPHPO/IE, 37I0POBBI0 CBOEMY U OKPYKAIOLINX;

- CIOCOOHOCTH TEpeIaBaTh SMOIMOHAILHBIE COCTOSHHSI M CBOE OTHOIICHHE KIIPHPOJIE, YETOBEKY,
00111eCTBY;

3) ONBIT B NPOEKTHO-MCCIEI0BATEIbCKOI IeSITeIbHOCTH:

- yYMEHHE OPraHU30BaTh CBOKO YUEOHYIO IESITEIbHOCTD: OMPEIENIATH [e]b PaO0OThI,CTAaBUTh 33/1a4H,
IUIAHUPOBATH — OMPEACIATH MOCIIE0BATEIBHOCTD JACHCTBHIA H POTHO3UPOBATH PE3YIbTATHI
paboTHI;

- YMEHHE OCYLIECTBIISATH KOHTPOJIb U KOPPEKIIUIO B CIydae OOHAPYKEHUsI OTKIOHCHUH M OTINYHIT
IPH CIIMYCHUHU PE3YIbTATOB C 3aJaHHBIM ITAIOHOM; OL[CHKA PE3YJIbTATOB pabOThl — BBIIEICHUE U
OCO3HAHWE YYAIIUMCS TOTO, YTOYKE YCBOCHO M UTO €IIe TOJIEKUT YCBOCHHIO, OCO3HAHHE KAaueCTBa
Y YPOBHSI YCBOCHHSL.

3 yposenn pesyanTaroB: «[lojydenne caMoCTOSITEILHOI0 00LIECTBEHHOTOIeiiCTBHS

1) samunocTHBbIe KauecTBa:

- yMeHHue oO0CyXJaTh M aHaJIU3UPOBATH COOCTBEHHYIO JIEATEIBHOCTh U pabOTy OJHOKIACCHUKOB C
MO3UIMHI 337124 TaHHOM TeMBbI, C TOUYKU 3PEHHUS COJICPKAHUS UCPEICTB €0 BHIPAKECHHUS;

2) yHuBepcajlbHbIE CIIOCOOHOCTH:

- YMEHHME CJIyIIaTh U BCTYNaTh B AUAJIOT, y4aCTBOBATh B KOJJIEKTUBHOM
00CyXJIeHUH MPOo0JIeM; HHTEIPUPOBATHCS B TPYIITY CBEPCTHUKOB U CTPOUTHIIPOAYKTHBHOE
B3alMO/JIEIICTBUE CO CBEPCTHUKAMM U B3POCIIBIMY;

- YMEHHE a/IEKBaTHO UCII0JIb30BATh PEUEBBIE CPEACTBA ISl JUCKYCCUHM HApTyMEHTALMM CBOEHN
MO3UIUH, CPABHUBATh Pa3HbIE TOUKU 3PEHMUS,

apryMEeHTHPOBATh CBOIO TOUKY 3pEHUS, OTCTaUBaTh CBOIO MO3UIIMIO;



3) oNBIT B IPOEKTHO-HCCIE0BATENbLCKOI AeSATeILHOCTH:
- BBIp@XEHHE B UT'POBOI AEATEILHOCTH CBOETO OTHOIICHHS K IIPHPO/IC
OO0yuaromuecsi CMOryT:

. y3HaBaTh )KMBOTHBIX U IITUL B IPUPO/JIE, HA KAPTUHKAX, 110 ONMCAHUIO;
. YXaXUBaTh 32 JIOMAIIHUMU )KMBOTHBIMH U NITULIAMU;

. BBINOJIHATH [TPABUJIA HIKOJIOTUYECKU COOOPA3HOIo OBEIEHUS B IPUPOJIE;

. IPUMEHSTH TEOPETUUECKHE 3HAHUS IIPH OOILEHUY C )KUBBIMU OPraHU3MaMHUH B
IIPAKTUYECKON ACSATEIBHOCTH 110 COXPAaHEHUIO IIPUPOJHOTO OKPYKEHHUSAU CBOETO 310POBBS;
. YXaXUBaTh 32 KYJbTYPHBIMHU PACTEHUSMHU U JIOMAIIHUMHU KUBOTHBIMH;

. JIOKa3bIBaTh, YHUKAIBHOCTD U KPACOTY KaXJIOTO MTPUPOTHOTO OOBEKTA;

. 3a00TUTBCS 00 030POBIEHUH OKPYXKAIOUIEH IPUPOIHON CPEIbL;

. IIPEIBUIETH ITOCIEACTBUS AEATEIBHOCTH JIIOIEH B IPUPOLE;

. OCYILECTBIIAThH 3KOJIOIMUYECKH COOOpa3Hble OCTYIIKU B OKPY’KarOIIEHIPUPO/IE;

. CTaBUTh MPOCTEUIINE ONBITHI ¢ 00BEKTAMU KUBON M HEKUBOM MPUPOBI.

®opmMbl yyeTa AJIsl KOHTPOJIA U OLCHKH INIAHUPYEMBIX pPe3y/1bTaTOB OCBOCHHS POrPaMMbl
BHEYPOYHOH /1eATEIbLHOCTH.

JU1 KOHTPOJISI M OLIEHKH PE3yJIbTaTOB OCBOEHUS POTPpaMMbl BHEYPOUHONAEATEIbHOCTU
IIPOUCXOJUT IYTEM apXUBUPOBAHUS TBOPUECKUX PA0OT 00yUaroIMXCsl, HAKOIIEHUS! MaTepUalioB
10 TUILY «IOPT(OIHO».

KoHTpo:b 1 o11eHKa pe3ybTaTOB OCBOCHHUS ITPOrpaMMbl BHEYPOUHOM

JESITEIbHOCTH 3aBUCUT OT TEMAaTUKU U COJEpKaHUs U3ydyaeMoro pasaena. [IpoaykTuBHEIM OyaeT
KOHTPOJIb B IPOLIECCE OpraHU3alliu CIASAYIOIUX (HOpM AeATeIbHOCTU: BUKTOPUHBI, TBOPUYECKHE
koHKypchl, KBHBI, poneBbie UTrpsbl, IPOBEAEHUE ONBITOB U DKCIIEPUMEHTOB.

[TonoOHas opranu3anys y4eTa 3HaHUH U YMEHHH U1l KOHTPOJISA M OLIEHKH PE3yJIbTaTOB OCBOCHHUS
[IPOrpaMMbl BHEYPOUHOH JESITEIbHOCTU OyJeT

CIOcOOCTBOBATh (POPMUPOBAHUIO U MOJEPKAHUIO CUTYaLlUU yCIeXa JUIsl KaKI0ro 00y4aromerocs,
a Taxoke OyJeT crnocoOCTBOBATh MpoIeccy 00yUeHHs B

KOMAaHJITHOM COTPYIHUYECTBE, IPH KOTOPOM Kax/iblii 00yyaromuiics OyeT 3HAaYUMbIM Y4aCTHUKOM
JESITeIbHOCTH.



Kane}mapno-TeMaaneckoe NJIAaHHPOBaHUE

Ne | Conep:xkanue Koua-Bo Hean OobopynoBanue

n/n 4acoB

1 Baenenue 1
HUCIIOJBb30BAHUE  USB-

MUKPOCKOIIA JJIsA
N3YUYEHUSA
OBBEKTOB
2 [ToaroroBka Mukpockomna 1 1 poBOM USB-
Mmukpockon k USB-mopry
HOYTOYKa/KOMITBIOTEPA.

3 [IpuroroBnenue wu wm3yudenue | 1 1 poBOM USB-
mpernapara  KIETOK — YellyH mukpockorn k USB-mopty
JIYKOBHIIBI JIYKa PEn4aToro HOYTOYyKa/ KOMIIbIOTEpaA

4 HaoGmronenue 3a asmxkenueM | 1 POBECTH HOYTOYK Hu USB-
UATONJIa3MBbl B KJICTKE HaOJTIOICHU ST 3a | MUKPOCKOTII,
pacTeHHH ABHZKCHHUCM JabopaToOpHbIC CTeKJIa,

THTOILIASMEI NUHIET, IMIEeTKa, BOJa,
B | erkax ¢dunpTpOoBabHAs Oymara,
pacTteHuit Ha

npumepe  KieTox | TACTBA ) SN (IS’
JIMCTA si0/1eu | KAHAJICKOH, KapaHJari,
KaHaJICKOM. Y4E€OHHUK.

5 N3yueHnne nOKkpoBHON TKaHu | 1 U3Y4YUTh HOYTOYK "u USB-

pacreHun 0COOCHHOCTH MHUKPOCKOII, 1a0opaTOpHbIE
CTPOCHMA CTeKkJIa, MMUHIIET, MMUIETKa,
MOKPOBHOM  TKaHU
pac- Temmiik  ma BojJga, Oymara, JUCThA
npuMepe  JucThe | TE/TAPTOHIHI
KOMHATHBIX OOBIKHOBEHHOU u
pacTeHui - | TpaJecKaHIINU
TpaleCKaHInn BUPTHHCKOM.
BHPTHHCKOMN u
NeIaproHuu
OOBIKHOBEHHOM.

6 W3yuenue mnpoBoasmend TkaHu |1 HA3y4UTh HOyTOYK 1 USB-mukpockor,

OpraHOB pacTeHUil 0COOEHHOCTH rOTOBbIE Tpemna- paTbl CPEe30B
CTPOCHUS MEPBUYHOTO CTPOSHUS KOPHSI,
MPOBOJAIIEH TKaHU | KOpHS Upuca, cTeOmnst Gepessl,
OpPTaHOB pacTEHUIA KJIeBepa, JIHTIBI, JmcTa
KaMeInH.

7 Muxkpockonuyeckoe  ctpoeHue | 1 H3y4YeHue HOyTOYK 1 USB-mukpockor,

KPOBH UEJIOBEKA U JISTYIIKU ocoOeHHocTeH TOTOBbIE  OKpalleH-  HbIe
SPUTPOIUTOB MUKpOTIperapaThl KPOBH

YyeloBeKa B CpaB-
HUTEILHOM IUIAHE U
BBIABJICHUE  CBSI3U
0COOCHHOCTU
CTPOEHUS

MOJHSEMO

BbI-

YCJIOBCKA U JIATYHIKH.




¢byHKIHEH.

8 N3yuenne crnocoOOB IBMIKEHUS HU3y4YUTH ¢ | HoytOyk m USB-mukpockor,
OJTHOKJICTOYHBIX )KMBOTHBIX IIOMOLIBIO USB- | npeaMeTHOE M MO- KPOBHOE

MHUKPOCKOIIa CTeKJa, o3epHas Boja (Boaa
CTIOCOO0BI nepe- | U3 Basbl C I[BETAMHU, U3 JIyKHU
JIBUKCHHUSI WIH MPUTOTOBJICHHBIN
OJIHOKJIETOYHBIX pacTBOp CEHa JIYyTOBOTO).
KUBOTHBIX B BOJHOMN
cpene.

9 N3ydyeHne IKUBOTHBIX TKaHEM, HOyTOyKk u USB- | mo3HaKOMUTHCS C
TKaHEW OopraHu3Ma 4YeJOoBEKa Ha MHUKPOCKOII, MOP(hOITOrHYECKUMU
TOTOBBIX MUKpOIIpenaparax TOTOBBIE MHKPO- | coGenmocTaMu  TKAHEi

npenapaTsl  TKaHEH

KUBOTHELX 4 | KUBOTHBIX M YelioBeKa
yenoBeka (HepsHas | CPABHUTDH HX.

TKaHb, xKele-

3UCTHIA  DITMTCIIHH,

MBIILICYHAS  TKaHb,

KUPOBasi TKaHb).

10 | [Inasmonu3 W JAemiIa3MoJid3 B HOYyTOyk u USB- | mo3HakomMutbcs c
KJIETKaX KOKHUIIBI MHUKPOCKOII, MOJIYTIPOHUIIAEMOCTBIO
JyKa pern4aroro BPEMEHHBIT MU- | MeMOpaHbl — €€ OCHOBHBIM

Kpolipenapar KJIE€TOK | CBOMCTBOM.
KOYKHIIBI TyKa

pemnyaroro, pacTBOp

XJIopuaa HATpUS

NaCl — nmoBapeHHO#

con,

JUCTUJIITMPOBAaHHAS

BO/Ja, MH- TeETKa,
¢$unbTpOBaNbHAS

Oymara.

11 | U3ydyeHne MHUKPOCKOTTUYECKOTO MO3HAKOMUTECA ¢ | HOyTOyK U USB-Muxpockor,

CTPOEHUS TIECHEBBIX I'PHOOB MUKPOCKOIUYECKUM | BPEMEHHBII MUKpO- TIpenapar
CTpOEHUEM IJIECEHHU.
IUIECHEBBIX T'pUOOB
Ha [puUMepe MyKopa,
NEHUIIIILIA,
acrepruuia "
JIPONKEN.

12 | U3yyeHne MUKPOCKOITHYECKOTO MO3HAKOMUTECA ¢ | HOyTOyK W USB-Muxpockor,

CTPOEHHUS 3€JIEHBIX BOAOPOCIEH MHUKPOCKOIIUYECKHM | BPEMEHHBIH MUKpPO- Mpernapar
CTPOEHHEM  BOJIO- | OJJHOKJIETOUHBIX "
pocneil Ha IpUMEpPE | MHOTOKJIETOUYHBIX  3€JIEHBIX
CIIUPOTHUPBHI, BOJIOPOCIIEH.
yIOTpHKCA,

XJIOPEJLTbI,
XJIAMUJI0- MOHA/IBI.

HUcnoan3oBanue undposoi

JJabopaTopumn IS

onpeaejeHuss a0OMOTHYECKHX

(akTOopoB cpeabl

13 | OnpeneneHne  OTHOCUTEIILHOM OCBOEHHE METOJMOB | JaTYUK TSt W3MEPEHHUS
BJIQ)KHOCTH BO3/1yXa OIpeAeIeHUs BIIQ)KHOCTH, TeMnepa-

OTHOCHUTEIIBHON TYPHBIH TaTYUK, HOYTOYK.




BJIaX- HOCTH Ha

HCCIIEIyEMOU
TEPPUTOPUH.

14 | Uzmepenue BIIQXKHOCTH u omnpeyieieHue U | UppoBOil  MYJIbTUIATYUK,
TEMIIepaTyphI CpaBHEHHUE JaTYUKA ~ TEMIeEepaTypsl |
B Pa3HBIX 30HAX Kjacca BJIQYKHOCTH U | BIQKHOCTH,  HOYTOyK  C

TeMIepaTypHBI COOTBETCTBYIOLIHM
IPOrpaMMHBIM 0OecriedeHuEM

15 | Mcnapenue BOJbI JIUCTHAMH /10 U HCCIIeIOBAaHHE muppoBO  MYJIBTHAATYHK,

nocJie nojuBa 3aBUCHUMOCTH TEMIIEPATYpHBII J1aT- YUK U
YPOBHS HCIAPEHUs | AATYHK BJIAYKHOCTH.
OT BJaX- HOCTH
TTOYBBI.

16 | Usmepenue YPOBHS ompeieIcHue HOYTOYK, JATYHK,
OCBELICHHOCTHU buKcUpyOmuii  M3MEHEHHE
B Pa3JIMYHBIX 30HAX YPOBHS OCBEIIEHHOCTH.

17 | UccnenoBaHue  €CTECTBEHHOM NPOBECTH  aHAIU3 | HOYTOYK u JaTYuK
OCBEILIEHHOCTHU MOMEILEHUS YpOBHS OCBEILEHHOCTHU
KJjlacca OCBEIICHHOCTH B

HIKOJIbHBIX
NOMEIICHUSIX W Ha
yIuIe.

18 | Usyuenue BIIMSTHUS oOciieoBaHue 0ecrpoBOTHON MYJIBTUIATYUK
OCBEILIEHHOCTH Ha (U3UYECKOE YpOBHS TUTSE POBEJCHUS
3/10pOBbE JIIO/IEH OCBELLEHHOCTHU OMOJIOTUYECKOTO

pabouero MecCTa | MOHUTOpPUHTAa M JaT4UK
y4JalIuxcs B MIKOJE. | OCBEHIEHHOCTH.

19 | Ompenenenue TEeMIEPaTyphl ornpezeneHue TEMIIEPATYpHBII  JaTYUK U
BO3IYIIHOM CpeJIbl TEMIIEPaTyphI HOYTOYK.

aTMOC(EepHOTo
BO3yXa

B pa3HbIX
CEIINTCOHBIX 30HAaX,
CpaBHEHHE
MOJTyYSHHBIX
pe3yJIbTATOB.

20 | Usmepenue TEMIIepPaTypHhI OTIBITHBIM IyTeM | TEMIEPATYpHBIA JaTd4uK |
OCTBIBAIOIIEH BOBI YCTaHOBUTh HOYTOYK, €MKOCTH JUIsl BOJIBI
B 3aBUCUMOCTH OT BPEMEHHU 3aBUCUMOCTh (pazHo#l opMBI U TITYOUHBI),

CKOPOCTH, MEH3ypKa (MepHBIii
C KOTOpPOW OCTBIBACT | IHMIIMHI), MacJio
BOJIa, OT ee 00beMa, | MOACOJIHEYHOe M Terias
M0  aHAJIOTUH  C | BOJA.

OCTBIBAHUEM  BCETO

oobemMa BOALI B

MoOpe U HeOOJIBIIONH

pexe.

21 | U3yyeHue TemmepaTypbl  Ha U3ydeHue HOYTOYK u JTaTYUK
pa3NIMYHBIX ~ yYacTKax  Tela MIPOIIECCOB TEMIIepaTyphI.
YeJoBeKa pacripenenenus

TEMITepPaTyphI o
KO)KHOMY TIOKPOBY
YeJIoBeKa.

22 | Hapymenue  KpoBOOOpaleHus HCCIIeIOBaHHE muppoBOi  MYJIBTUAATYHK,

NIPY HAJIO’KEHHUH KTyTa TEPMOPETYJIATOPHOU | HOYTOYK " JATYUK




GbyHKIIUHN KpOBH,
000CHOBaHUE
HETaTHBHOTO
BIIMSIHUS
HpEKpaIICHHS
KpOBOCHA0XEHHUsI Ha
OpraHbl M  TKaHH
YeloBeKa 3a CYeT

TEMIIepaTypbl, TOHKUWA ILIHYD
(npouyHast HUTH) JIUHOU 40—
60 cm.

nepe1aBIBaHus
apTepuu,
IIOCTPOEHHE
rpaduka
B3aMMO3aBHCUMOCTH
TEMIIEPaTypPbl KOXKH
U JUINTEIILHOCTH
HAJIOXKEHUS JKIYTa.

23 | m3ydyeHue GyHKIUN KOKHU u3ydeHne QYHKIUN | TeMIIepaTypHBIT JIaTUUK,
C TOMOUIbI0 TEMIEPaTypHOIo KOXKHOT'O IOKpOBa — | IM(PPOBOM MYNbTUAAT- YUK,
JaTYMKa U JaTYMKa BIAXKHOCTU TEPMOpPETyJIATOP- JaTYUK OIpeIesIeHUs

HOM U | OTHOCUTCIBPHOM BJIAXXHOCTH,
BBIACIIUTCIHEHOM, TOHKUNA  20-CaHTUMETPOBBIN
YCTaHOBUTH LIHYp WJIN PE3UHOBOE KOJbIIO,
B3aMMO3aBHCUMOCTb | TJIACTUKOBBIH HaKer,
UHTCHCUB-  HOCTHU | 00€CIIeYHBAOIIHI
HNOTOOT/AEICHNUS U | TEPMETUYHOCTh, JlamMma ¢
TEMIIEPATYPHI pedIIEKTOPOM.

24 | Bnusnue (GU3NYECKUX HArpy30K U3yUYCHHE HOYTOYK H TEeMIIepaTypHBIH

Ha TeMIepaTypy Teja yejloBeKa BO3/IEHCTBUS JaTYUK.
(buzmuecKux
Harpy3ok
Ha pacrnpezeneHue
TeMIIepaTyphl
KO)XKHOTO  TIOKpOBa
YeJIOBEKA.
25 | Ompenenenune TEIJIOBBIX orpezeneHne nuppoBo  MYIBTHUAATUHK,
3 PEeKTOB paCTBOPEHUS BEIIECTB TeroBoro 3¢ddexra | TemneparypHbIi JTaTYUK
B BOJIE pacTBOpEeHUS (Taxoke MOXET OBITh
THJIPOKCHU- Jla | UCHOJIb30BaH JaTYUK
HaTpus NaOH, | BbicokoOli TemnepaTypsl),
HUTpaTa aMMOHUSA | 3 XMMHUYECKHUX cTakaHa Ha 50
NH4NO3 u xnopuga | Ma, CTEKJISHHAs  Iajoyka,
xenesa (II1) FeCl3. | emxocTh

Hcnonb3oBaHue BOJIOPOIHOTO

NMoKa3aTe/si Kak HHANKATOpPa

COCTOSIHHUSI  CpPeibl  JKUBBIX

OPraHHU3MOB

26 | Armamm3 (m3ydenue) ph cpens orpeziesieHue nporpamma «dudponas
MIOYBBI XapakTepa  Cpelbl | JJabopaTopusi»,

(kucnasi, MIeIOoYHas
WIM  HEWTpaslbHas)
pa3HBIX BUIOB TOYB,

IpOoaHaJIn3upPoOBaATh
OPpUTrOAHOCTE  OTHX
I104YB JIA

BbIpallliuBaHU A

YCTaHOBJICHHAs Ha HOYTOYKeE,
pH-pgatuuk, TemneparypHbIil
JATYUK U JATYUK BIIAXKHOCTHU
IIOYBBI, 1a00paTOPHBIHA
MTaTUB ¢ MyPTOi

U KoJbLIOM, JabopaTopHas
IPOMBIBAJIKA, Oymara




pa3IUYHbIX ¢/X | ¢punbpTpoBaIbHAS

pacTeHHIA. " BOPOHKA, nmpoOupka,
CTCKJISIHHAsT ~ MHajoyka, 2
XUMHYECKHX CTaKkaHa
oovemoM 100—150 mur.

27 | Amamu3 pH BOABI OTKPBITHIX | 1 03HaKOMJICHHE c | HOyrOyk ® jgatyuk  pH,
BOJIOEMOB MOHATHEM nabopaTropHasi MPOMBIBAIKa U

«KHUCIIOTHOCTB», buIbTpOBaANbHAS Oymara,
oTpeJiesieHue MTaTUB  C  JepiKaTelleM,
pH Boabl, B3sITOM U3 | cTakaH XHUMHYCCKHH,
Pa3IUYHBIX PCaKTHUBHI.

MCTOYHHUKOB.

28 | Ananu3 pH mpoO cHera, B3ATHIX | 1 03HAKOMMTbHCSI c | HoyrOyk u jgaruuk pH,
HA TEPPUTOPUU  CEeTUTeOHOM MOHSTHEM nabopaTtopHas MpoOMbIBajJKa U
30HBI «KHUCJIOTHOCTh bUIBTpOBATBHAS Oymara,

CHEray, npoObl | IITATUB ~ C  JIepiKaTeseM,
KOTOpPOTO B3STHl HA | CTaKaH XUMHYCCKHH,
TEPPUTOPUU PECaKTHUBBI.

MUKpPOpaioHa.

29 | Onpenenenue mokasarens ph B | 1 OCBO€EHHE HOYTOYK ©  jgatuuk pH,

TUTHEHUYCCKUX CPEIICTBAX METOTUKA nabopaTropHas MPOMBIBATIKA U
onpeaenenuss  pH, | punbTpoBanbHas Oymara,
3HAUCHUE ITHUX | YUCTas BOJIA, MEpHBIS
METOJIOB. cTakaHsbl (8 mIT.)
C pacTBOpaMU TeJs s Jaylna
Pa3IMYHBIX MapOK, CTAaKaHbI C
JIMCTUJUTMPOBAHHON Bojon (4
IIT. ).

30 | M3yuyenue npouecca 1 oTpeiesieHue HOYTOyK ® pmatauk pH,
CKHUCaHUSl MOJIOKa C TOMOIIBIO U3MEHEHUN pH | maGopaTopHasi mpombIBal- Ka
nokasarenei ph MOJIOKA, u ¢unbTpoBanbHas Oymara,

HaAXOJSIIETOCs Tepmoc Ha | gJutp (c
B TepMoce MopsaKa | IpoOKoil, Mo3Bo- JstOLIEH
30 4acoB | 3arepMeTU3UPOBaTh  MPOBOJ
(MHKYOAITMOHHBII pH-metpa).

nepuoji  CKUCAHUS

MOJIOYHOTO

IPOAYKTA).

31 | CpaBHeHue pH nuuiessix | 1 OCBOEHME METOJMKH | HOyTOyK, gatuuk pH, 5

MPOJYKTOB U OO oTnpeaeNneHus MEpPHBIX CTaKaHOB M YHWC- Tas
nokazarenss pH wu | Boma, cok s07OKa, COK
€ro 3HadyeHue. MOpPKOBH, MoJIOKO 2,5 %
xupHoctH, kedpup 1,5 %
JKUPHOCTH, KOMIIOT u3
CyX0(pYyKTOB, Oopri,
KapToQenbHOe MIope.

32 | 3amuTa paboOTHI. 1

33 | 3amura paboTHI. 1

34 | UroroBoe 3aHsTHE. 1
Hroro; 344,
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Oo0opynoBaHue 1 MOCOOMSI K 3aHATHSAM:

. O6opynoBanue 1Mo OMOJIOrUM U 3KoJ0ruu 1eHTpa «Touka Poctay
. HatypanpHblie mocodust (peanbHble 00bEKThI )KUBON 1 HEKUBOW TPUPOBI)
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CXEMBbI, Ta0JIMIIb) TIIAKATHI, TPE3CHTAIUU.
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