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IlosicHuTebHAdg  3ammmcka

BHeypouHasi 1eATeNbHOCTh SIBJSIETCS COCTAaBHOM YaCThIO Yy4e€OHO-BOCIUTATEIBHOTO
npoleccan OAHON U3 POopM OpraHU3aALMKU CBOOOJTHOTO BPEMEHUYYAIIUXCS.

OCHOBHBIM TNPEUMYILIECTBOM BHEYPOYHOU JAEATEIBHOCTH SIBIIIETCANPENCTABICHHE
oOydaromuMcsi  BO3MOXXHOCTH  IIMPOKOrO  CIEKTpa  3aHSATHIl,HANpaBIIEHHBIX
HauXpa3BUTUEHUOCYIECTBICHUEB3aUMOCBI3UU

IPEEMCTBEHHOCTH  OOLIEr0 U  JONOJIHUTENIBHOIO  00pa3oBaHUs B  IIKOJIE
MBOCIUTaHUSBCEMbE, IJISIBBISBICHUUHIUBUIyaTbHOCTUpEOEHKA. Biiikosie
yqaluecs MOJIYYaroT o0BeM 3HAHUH, OIIPEECIICHHBIN pamMKaMu
o0pa30oBaTeIbHOUNPOrpaMMbl, KOHKPETHOW Y4eOHOW AMCHMIUIMHBL. —Pa3BuTHIO
MHTEJJIEKTYaIbHOMOJAPEHHOCTH ~ YYaIlllUXCS MOTYT CIIOCOOCTBOBATh 3aHATUS B
CUCTEME
BHEYPOYHOMBOCTIUTATEIbHONPAOOTHI,0praHU30BAaHHOUIIPUKAOMHETEONOIOT .
IIprMeHeHnEenTrpoOBONMETOAUKUIISIPA3BUTUS NHTEIUIEKTAIIO3BOJIAT

IIKOJBbHUKAM  CaMOCTOSATENBHO  MONy4yaTb  Oojee  riyOoKuMe  3HaHMsS IO
OT/EJIbHBIM, HHTEPECHBIMUITHUXTEMaM, IEMOHCTPUPOBATbUX BUHTEIUICKTYaJIbHBIX
COPEBHOBAHUSX.

[Iporpamma BHEYpOUHONAECATENHHOCTH pa3paboTaHaB COOTBETCTBUH CTPEOOBAHUSIMHU
denepanbHOT0 TOCYIapCTBEHHOTO 00pa30BaTENIbHOTO CTAHJAPTAOCHOBHOTO OOIIEro
obOpazoBanus (mpuka3 MuHucTepcTBa 00pa3zoBanusi U HaykuPoccuiickoit deneparnuu
OT 17 nexaops 2010 T. Ne 1897) 151 JTOKAJIbHBIMU
aKTaMHUOOpa30BaTEIIbHOMOPTaHU3AIIIH.

OcHoBHast eJb: BCECTOPOHHEE pa3BUTHE MMO3HABaTEIbHBIX
criocoOHOCcTeHnopranu3aus gocyra yqamuxcess MbOVY.

3agaun:

- pacmupsATh KpYyrosop, MTOBBIIIATh HUHTEpPEC K MPEAMETY,
MOMYJISIPU3AIUSANHTEIIICKTYaIbHOTOTBOPYECTBA;

- Pa3BHUBATh JOIMYCCKOC MBIINLICHHUC, YMCHHA YCTAHABJIMBATL IIPUYNHHO —
CICACTBCHHBIC CBA3M, YMCHHA PaACCYXIAATb MW OCJHaTb BbIBOJbI, IIpOoIlaraHjia
KYHBTaBHaHHﬁBCI/ICTCMCI[YXOBHI)IXHeHHOCTeﬁCOBpeMeHHOFOHOKOHeHI/IH;'



pa3BUBATH HAaBBIKU KOJUIEKTUBHOMN paboTHlI, BOCIIUTAHUE
MOHUMAaHUSAICTETHUECKUHIIEHHOCTUIPHUPO/IbI,00 b€ IMHEHUENOPTaHN3ALMI0CYTA
YYAIIUXCS.

IIporpaMmmacTpouTCIHAOCHOBECIEAYHOIIHUX NPUHIMIIOB

- PaBEHCTBOBCEXYYaCTHUKOB;

- 100pPOBOJILHOEIPUBIICUYEHUEKIIPOLECCYAESITEIbHOCTH;

- Yyepe0BaHUE KOJJIEKTUBHON MMHANBUAYAIbHON pabOThI;
- CBOOOIHBIN BHIOOP BUJIA JAEATENBHOCTH;

- HpPaBCTBCHHAA OTBCTCTBCHHOCTbL KaXIOTO 34 CBOM BBI60p, mponecc
HNPC3YJIIbTATACATCIIBHOCTH,

- Pa3BUTHUC AyXa COPCBHOBAHUA, TOBAPUIICCTBA,B3aUMOBBIPYUKH,
- y‘-IeTBO3paCTHI)IXI/II/IH,III/IBI/II[yaJILHBIXOC066HHOCT€I>1.

MeTanpeaMeTHbICCBS3H.

. OCBOCHHME  CIOCOOOB  peIIeHHs  NpoOJieM  TBOPYECKOTO
UIIOMCKOBOTOXapaKTepa;

. dbopMupoBaHUE  yMEHHS  IUIAaHHPOBaTh,  KOHTPOJIHMPOBATH
MOIEHUBAThICHCTBUABCOOTBETCTBUUCIIOCTABICHHOM3aJaue i

YCIIOBUSIMH ed peanuzaiuu; OTIPEICIISTh Haubosee ¢ peKkTUBHBIC
CIOCOOBIIOCTIKEHHUSIPE3YIbTATA;

. dbopmupoBaHue YMEHUS MMOHUMATh MPUYUHBI
ycrexa/Heycrnexaaesi TeNbHOCTUUCITOCOOHOCTUKOHCTPYKTUBHOICHCTBOBAThAAKEB
CUTYyalUsIXHEYCIIEXa;

. OCBOEHUE HayaJbHbIX bopm MO3HABATEIbHON u
JUYHOCTHOMpedIIeKCHu;

. OBJIa/ICHUETIOTUYECKUMUICUCTBUSMUCPABH CHUSI,aHAIN3A,
CUHTE3a, 00001IeHus, YCTaHOBJICHUSA AHAJIOT MU 51 MIPUYUHHO-
CJIEACTBEHHBIXCBS3€H,TOCTPOCHUAPACCYKIACHUM;

. FOTOBHOCTh  CllymiaTh  coOecelHUKa W  BECTH  JIHAJIOT;
TOTOBHOCTBIIPU3HABATHBO3MOKHOCTHCYIIIECTBOBAHUSPA3TUYHBIX TOUYEK3PEHUSAU
npaBa KaXXJ10T0 UMETH CBOIO; u3Jiarathb CBOE MHEHHE u
apryMEHTHPOBATHCBOIOTOUYKY3PEHUSUOIEHKYCOOBITUH;

. ompeneneHre oOmer ueam u  nyted  e€  JAOCTHXKEHWS;

YMEHHUEI0r0BapuBaThCsOpacipeieieHUU( YHKIIUHUPOIeil BCOBMECTHOM
NEATENbHOCTH;0CYILIECTBIATHB3aNMHBINKOHTPOJIBBCOBMECTHOM

NEATENBHOCTH, aJIEKBaTHO OLICHUBATH COOCTBEHHOE MTOBEJCHUE U
MMOBEICHUEOKPYKAIOIINX;



. OBJIQZICHUE 0a30BBIMU pEeIMETHBIMU u
MEXIPEIMETHBIMUIIOHA TUSIMHU, OTPAKAIOIIUMHCYIIIECTBEHHbIECBA3MMOTHOIIEHUSIMEXK
IyOObEKTaMUU MPOLIECCAMH.

Ob0masixapakTepucTHKANPOrpaMMbIBHEYPOYHOH/1€ATEIbLHOCTH.

[Iporpamma BHEYPOUYHOU NESATEIbHOCTH HOCUT Pa3BUBAIOIIU A
XapaxkTep,leIbIOKOTOPOUIBISIETCA(POPMUPOBAHMETTOMCKOBO-UCCIIEI0BATEIBCKUX,
KOMMYHUKAaTUBHBIXYMEHUNIIKOJIbHUKOB, MHTEJUICKTAy4a [ XCSl.

Baxneinmum MIPUOPUTETOM oO1ero oOpa3oBaHus ABJISIECTCS
(dopMupoBaHUEOOIIEYyUeOHbIX YMEHHI W HaBBIKOB, KOTOpbIE NPEIONPENESIOT
YCIIEITHOCTb BCErONOCIEAYOMEro ooyueHus peOEHka.

Pa3BuTtre JMYHOCTHBIX KA4eCTB M CIIOCOOHOCTEM IIKOJIBHUKOB OTMHUPAETCS
HAPUOOPETEHUEUMHU OIBITAPa3HOOOPAZHONACATEIILHOCTH  y4eOHO -
N03HABATEIbHOM, IPOEKTHO-UCCIIEI0BATEIBCKON, TPAKTUYECKOM,COLIUATbHOM.

3aHATHS IO TTPOrpaMMe BHEYPOUYHOU JEATELHOCTU Pa3/ejeHbl HATEOPETUUCCKUE U
npaktuueckue. [IpuuéM nesITenbHOCTh MOXET HOCUTHh KaKTpYIIOBOW,TaK U
UHAUBUAYaTbHBIIIXapaKTep.

,HG}ITGJILHOCTB IMKOJBbHHUKOB IIpu OCBOCHHNH
HpOFpaMMLII/IMeGTOTJII/I"II/ITCJIBHBIGOCO6€HHOCTI/I .

- IpaKTHYECKast HaTPaBICHHOCTD, KOTOpast oIpeensieT
criennuPpuKycoaepKaHUAN BO3PACTHBIEOCOOEHHOCTHIETEH;

- IPYIIOBOWXapaKkTeppadoTOy1eTCIIOCOOCTBOBATH(OPMUPOBAHUIO
KOMMYHUKATHBHBIX YMEHWH, TaKWX KaK yMEHHE, pacHpeleNiaTh OO0sS3aHHOCTH
BIPYIIIE,apTyMEHTHPOBATHCBOIOTOUKY3PEHUS UAP.;

- B COZEpKAHUE NEATENBbHOCTH 3aJ105KEHO OCHOBAaHHUE TSt
COTPYIHUYECTBAIETEHCUICHAMICBOCHCEMbH,YTO00ECTIEUNBACTPEATHHOECB3aUMOICHC
TBHE

CEMbUU LIKOJIBL;

- peanusyeT 3a7ady BBISBICHHUS TBOPUYECKHX CIIOCOOHOCTEH, CKIOHHOCTEH
HMOJIAPEHHOCTEN K PA3JIWYHBIM BHAAM JESITEIBHOCTH IMOCPEACTBOM BOBJICYCHUS HX
BTBOPYECKYIOJICATEIBHOCTD.

AKTYaJIbHOCTH ~ TIPOTPAMMBI  3aKJIOYaeTcss B (OPMHUPOBAHWUU  MOTHUBAIMHU
KIICJICHANIPABJICHHON  TMO3HABAaTEJIbHOM  JIESITEIIBHOCTH,  CAMOpPA3BUTHIO,  a
TaKXXEJIIMYHOCTHOMYUTIPO(ECCUOHAIBHOMY CaMOOMPEIeICHUIOYAIINXCS.

HpaKTI/I‘leCKaSIHal'[paBJIeHHOCTLCOIlep)I(aHI/IﬂHpOFpaMMbI
3AKII0YIAa€TCHA B TOM, YTOCOACPKAHUC KypCa oOecreunBacT HpI/IO6peTeHI/I63HaHI/Iﬁ n



YMGHHfI, IIO3BOJIAIOIIHUX B ,uaaneﬁmeM HCII0JIB30BAaTh UX KaK BIIPOLCCCE O6y‘—I€HI/I$I B
Pa3HbIX JUCHHUIIVIMHAX, TaK U B HOBCGI[H@BHOI\/’I JKU3HU JIs1 PCIICHUA KOHKPCTHBIX
3agad.



@opMbI3aHATHIBHEYPOYHOHIEATEILHOCTH: Oece1a, urpa,

KOJUJIEKTUBHBIE " WHJVBUAYaJbHbIC UCCIIEJOBAHNS, CaMOCTOSITEIbHAS
paboTa,JOKIa/l,BBICTYINIEHUE, BBICTABKa, Y4YacTHE B KOHKypcax U T.1.JlaHHbIE
(GopMbIpaOOTHl  JAIOT JAETSIM  BO3MOXXHOCTh MAaKCHUMAJIbHO MPOSIBISATH  CBOIO
aKTUBHOCTb,M300PETATENbHOCTh, TBOPYECKUA W MHTEJUIEKTYyalbHBIA MOTEHLHAN U
Pa3BUBAIOTUX AYMOLMOHAIBHOE BOCIIPUSTHE.

MecTrogaHHOroKypcaBy4eOHOMILIAHE.

[Iporpammapaccuntana Ha 1 ron oOyuenus (34 wacoB B roxa, | wdac
BHEJIEIIO0).3aHATUATIONPOTrPAMMEITPOBOISITCABO BHEYPOUHOEBPEMSIC
ucnosb3zoBanuemMooopyaoBanusaieHTpa« ToukaPoctaynobMOJIOT MNNSKOJIOT M

IleHHOCTHBIC OPHEHTHPBI COIEPKAHUS POrPAaMMbl BHEYPOYHOH/IeATEIbHOCTH.

B pe3ynbTaTe OCBOCHHS IIPOrPaMMBI BHCYPOYHOU JCSATEIIBHOCTH
«buonorus AsTI0003HATETFHBIX»00 yJaroIIIHeCss HACTYIIEHHOCHOBHOTOOOIIIETO
o0pa3oBaHus:

- M0JIy4aTBO3MOKHOCTHPACIIUPUTE,CUCTEMATU3UPOBATEUYTITYOUTD
UCXOAHBIE TPEJACTABICHUA O TMPUPOJHBIX OOBEKTaX W  SBICHUSAX  Kak
KOMIIOHEHTaXeIMHOTO MHUpPa, OBJAACIOT OCHOBAMH IPAKTUKO-OPUEHTUPOBAHHBIX
3HaHUM OMPUPO/IE,IPUOOPETYTIEIIOCTHBIN B3IJISIT HA MUD;

- TIO3HAKOMSATCSICHEKOTOPHIMUCIIOCO0AMUN3YYECHUSTIPUPOIBI, HAUHY T
OCBaMBaTh YMEHUS TMPOBOJUTH HAOIOJNEHUS, CTABUTh OIBITHI, HAYy4YaTCs BHUJETH
UITIOHUMATBbHEKOTOPBIEIPUYUHHO-CIIEACTBEHHBIECBA3UBOKPYKAIOIIEMMUPE;

- TOJy4aT BO3MOXXHOCTb HaYUYHUTHCS MCIIOJIb30BaTh PA3JIMYHbIC CIIPABOYHBICU3IAHUS
(cioBapu, SHUMKIONEANH, BKIIOYas KOMIIBIOTEPHBIE) WIUTEPATYypy ONPHUPOJE C
IeJbI0 TIOWCKA TO3HABATENHFHON HMH(pOpPMAIMK, OTBETOB Ha BOIMPOCHL,00BSICHEHUH,
JUTSL CO3/TaHMsI COOCTBEHHBIX YCTHBIX MJIA MMUChMEHHBIXBBICKA3bIBAHUI.

JInuHOCTHBIE, MeTaNpeAMEeTHbIE U MPeAMETHbIE Pe3yJbTAaThl 0CBOCHUSIY4e0HOT 0
npeaMeTa

B COOTBETCTBHU c TpeOOBaHUSIMU K pe3yJsibTaTam OCBOCHMUS
OCHOBHOHO00Opa3oBaTenbHOUTIPOrpaMMbIo0TIIeToo0pazoBanusdenepatbHOTO
rocyJapCTBEHHOr000pa30BaTEIbHOTOCTAH1aPTA00yUeHUEHAIPABICHOHAIOCTUKEHUE
YYalIMMUCS JINYHOCTHBIX, METAMIPEIMETHBIX U MTPEIMETHBIXPE3YIbTATOB.

JIMYHOCTHBIEPE3YJIbTATBIOTPAXKAIOTCABUHANBUYATbHBIXKAYECTBEHHBIX
CBOMCTBAaX YydYallMXCs, KOTOpbIE OHU JOJDKHBI TIPUOOpPECTH B  IIpoIecce
OCBOCHHSAYYEOHOTO MpeamMeTa:



- y4eOHO-TIO3HABATEIBHBIA HMHTEPEC K HOBOMY Vy4YeOHOMY Marepualy H
criocobaMpenIeHUsIHOBOM 3a/1auu;

- OpucHTalusl Ha IOHMMAaHUC IIPUYHUH YCIICXa BO BH€y‘I€6HOI>i ACATCIIBHOCTH, B
TOMYHCICHACAMOAHAJIU3NCAMOKOHTPOJIbPC3YJIbTaTa, HAaHAJIN3COOTBETCTBUA

pe3yIbTaTOBTPEOOBAHUIMKOHKPETHON3a/1auH;

- CIOCOOHOCTHKCAMOOIIEHKEHAOCHOBEKPUTEPUEBYCIIEIIHOCTUBHEYUEOHON A TENbH
OCTH;

- YYBCTBO TIIPCKPACHOTO MW I3CTCTUYCCKUC UYYBCTBA Ha OCHOBC 3HAKOMCTBaA
CHpI/IpOIIHBIMI/IO6’BeKTaMI/I.

MeTanpeaMeTHble  pe3yJbTaThl  XapaKTEpPHU3YIOT  YpOBEeHb  chHOpPMUPO-
BaHHOCTUYHUBEPCATBHBIX CIIOCOOHOCTEH yqanuxcs, MPOSIBIISIOIIUXCS
BIIO3HABATEJIbHOWHU MPAKTUYCCKOUICITEIIbHOCTH

- HCTOJB30BaHUECTIPABOYHONUIOTIOTHUTEILHOMIUTEPATYPHI;

- BIAJCHUEIUTUPOBAHUEMHPA3INYHBIMUBUIAMUKOMMEHTAPHUEB;

- HUCIOJIb30BaHUEPA3NTMYHBIXBUI0BHAOIIOICHNUS,

- KaueCTBEHHOEHKOJINYECTBEHHOCONCAHNEN3yYaeMOT000bEKTa;

- TIPOBEJICHUEIKCIICPUMEHTA,

- HUCIIOJIb30BaHUEPA3ZHBIXBUIOBMOICTTUPOBAHMUS.

IIpeamerHble pe3yJibTaThl XapaKTepU3yroT OTIBIT y4anmxcs,
KOTOPBIUIIPHOOPETaeTCSI W 3aKpEIUIsIETCST B IPOIECCE OCBOCHHSI IMPOTPAMMBI
BHEYPOUHOUIESITENbHOCTH:

- OCYHIECTBJISATH  TMOUCK  HeoOXomumou  WHGOpMAMHM Uil BBITIOJHEHUS
BHEY4YEOHBIX3aJaHUICUCTIONIb30BAaHUEM yUeOHOMIUTEPATYPhl HBOTKPHITOM
UH(OPMAITMOHHOM MPOCTPAHCTRE, SHUUKIIONEIUMN, CIIPAaBOYHUKOB
(BKITFOUASINIEKTPOHHBIE, IU(POBBIE), KOHTPOIHPYEMOMIIpOCTpaHCcTBe IHTEpHETA;

- NPOBOAUTHCPABHEHUEUKIACCU(UKAIIMIONO3a/IaHHBIMKPUTEPUSIM;

- YCTaHaBJII/IBaTBHpI/I‘-II/IHHO-CJ'IGI[CTBGHHBIGCB}IBI/IBI/IB}"-IaCMOMprTeHBJ'IeHI/Iﬁ;

- CTPOUTH pacCyXkJeHuss B (QopMe CBSI3M TMPOCTHIX CYXACHUH 00 0O0BeKTe,
€roCTPOCHUHN,CBOMCTBAXU CBSA3AX.



Conepxanue nporpamMmm



Beenenmue (1 4.)

Temal.Acnonb3oBanue usb-MuKpockona s u3y4eHust
00bekTOB (12 yacoB).

1.
2.

[ToaroroBka Mukpockormna

Hcnonb3zoBanue usb-MHUKpOCKOMNa JIJIsl U3yYEHUS

00BEKTOB

3.

N o g b

CTpoeHuepacTUTEIbHONKIETKH

HaGmonenne 3a JBMXKEHHMEM  ITUTOIUIa3MBIB KJIETKE PAaCTECHUMN
N3yyeHnenokpoOBHOUTKaHUPACTEHU N
N3yueHunenpoBOASIIENTKAHUOPTAHOBPACTEHU
MUKpPOCKOMTMYECKOE CTPOEHHE KPOBU YEJIOBEKA

U JISITYIIKA

N3ydenne cnoco0OB ABMIKEHUS OIHOKJIETOUYHBIX
JKUBOTHBIX

N3yyeHune XUBOTHBIX TKAHEW, TKAHEW OpraHU3Ma

YCJIOBCKA HAa I'OTOBBIX MUKPOIIPCIIapaTax

10.ITna3zmonu3 u JACIIIa3MOJIN3 B KIICTKAX KOXXHUIIbI

JIYKa periaTroro

11.M3yueHre MUKPOCKOITMYECKOTO CTPOEHUS

IJICCHEBBIX TPUOOB

12.V3yueHne MUKPOCKOITUYECKOTO CTPOEHUS 3€JICHBIX

Tema

BOJIOPOCIIEH

2.cnonb30BaHmne uugposoi Jladoparopumn AJISonpeaeIeHus

aduornyecknx pakropos cpennbl.(134.)

CoNoakrwWdE

Onpenenenue OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa

N3Mepenne BIIaXKHOCTU U TEMIIEPATYPhI B Pa3HBIX30HAX KJlacca.
Hcnapenne BOABI JINCTBIMU O U MTOCJE MOJIUBA

N3mepenne ypoBHS OCBEHIICHHOCTH B Pa3JIMYHBIX 30HAX

HccnenoBanne €CTECTBEHHOW OCBELICHHOCTH ITOMEILICHUS KJlacca
N3yuenue BAUSHUS OCBEIICHHOCTH HA (DU3NIECKOE3IOPOBHE JTHOJIEH.
Onpenenenue TeMnepaTypsl BO3AYIIHOW CPeab

N3mepenne temnepaTypsl OCTHIBAKOIIEN BOJBIB 3aBUCUMOCTH OT BPEMEHH
. M3yueHne TeMnepaTypsl Ha pa3jnyHbIX yYaCTKaxTela YeI0BeKa

10 Hapyiienue kpoBooOpallleHUSATIPU HAJIO)KEHUU KIyTa
11.U3yuenne (QyHKIUNA KOXKHM C MOMOIIBIO TEMIEPATYPHOTOJATUYMKA U JaTYUKa

BJIaXXHOCTHU

12.Bnusiaue Gpu3ndecKux Harpy30K Ha TeMIepaTypyTesa deoBeKa



13.0Onpenenenre TemIoBbIX 3(PPEKTOB paCTBOPEHHMSI BEIIECTB B BOJIE

Tema 3. cnosib30BaHue BOAOPOAHOI0 MOKA3aTe/sl KaK
HH/IMKATOPA COCTOSHHS CPelbl )KMBbIX OPraHu3MoB (6 4acoB)

Ananu3 (u3ydenue) ph cpepl Mo4Bsl

AHanu3 pH BOJIbl OTKPBITHIX BOJOEMOB

Ananu3s pH npob cHera, B3sThIX HA TEPPUTOPUHU CETUTEOHON 30HBI
Onpenenenue nokasaresns ph B TMTHEHUYECKUX CPEJCTBAX
N3ydeHune npouecca CKUCaHUs MOJIOKA ¢ IOMOIIIbIO MoKa3areneil ph
CpaBHeHUE pH MUILEBBIX TPOIYKTOB U OJI0]T

ok wdE

IIpeanonaraembiepe3yJibTAThIpeAJINU3ANUHA TPOTrPAMMBI

B npotiecce npoxoxaeHUs: IPOrpaMMbIIOJIKHBI ObITh JIOCTUTHYThI
CJIEIYOLIUEPE3YJIbTAThI:

1 ypoBeHbpe3yJbTATOB:
«IIpnodpeTeHHeCcONNATbHBIX3HAHUI

1) JMYHOCTHBIEKAYECTBA:

- YBOXHUTEJIbHOCOTHOLICHUEKTPYAYUTBOPUYECTBYCBOUXTOBAPHILICH;

- (hopMHUpOBaHUE ICTETUYECKUX UYBCTB, I03HABATEIILHBIX HHTEPECOB U
MOTHBOB,HANPABJICHHBIX HA U3YYECHUE KUBOUIIPUPOIBL,

2) YHHBepPCAJbHBIECTIOCOOHOCTH

- YMeHI/IeBI/II[eTBI/IHOHI/IMaTI)?:HaLIeHI/IeHpaKTquCKOﬁHHFpOBOfIZ[CHTGJ'IBHOCTH;

ONBITBIIPOECKTHO-NUCCIIEN0BATEIbCKOUIEATEIBHOCTH
-yMeHnepaboTaTbCpa3HbIMUUCTOYHUKAMUUH(DOpMAITHH;

- OBJ'IaI[eHI/IeCOCTaBJI}IIOHII/IMI/II/ICCJIG,HOBaTeHBCKOﬁHHaquO-HpaKTquCKOﬁ
ACATCIbHOCTHU, CTABUTH BOIIPOCHI, HaGJHOI[aTB, IMPOBOAUTDL SKCIICPUMCHTHI,
I[GJ'I&TBBBIBOI[BII/ISaKJ'HO‘—ICHI/I}I,06T>$ICH$ITI>,I[OKaBI>IBaTB,SaIHI/IIIIaTBCBOI/II/II[eI/I;

-popMHpOBaHUE UHTEIUIEKTYaIbHBIX YMEHUH (J0Ka3bIBATh, CTPOUTD
pacCyXIeHUs,aHAIN3UPOBaTh, CPABHUBATD, J1€JIATh

BLIBOIH)II/II[p.)I/IBCTCTI/I‘-ICCKOFOOTHOIHGHI/IHK)KI/IBBIM O6’beKTaM;

- 3HaHI/IeOCHOBHI>IXHpI/IHI_[I/IHOBI/IHpaBI/IHOTHOH_ICHI/I}HOKI/IBOﬁHpHPOI[e.



2 ypOBEeHbpe3yJbTATOB:
«DopMHPOBAHNELEHHOCTHOI0OTHOIIEHUSIKCOLMATIbHOPeabHOCTH»
1) JMYHOCTHBIEKAYECTBA:

- HABbIKU MHJMBUYaJbHOU JEATEILHOCTH B MPOLECCE MPAKTUUECKON pabOThI
MOAPYKOBOJICTBOMYYHTEIIS;

- HaBbIKU KOJJICKTUBHOM ACATCIIBHOCTH B IIPOLCCCC COBMECTHOM
TBOpquKOﬁpa6OTBI BKOMaHJACOJHOKIACCHUKOBIIOAPYKOBOACTBOMYUHUTEIIA,

- YMEHHUE COTPYJHUYATH C TOBAPUILIAMU B IIPOIIECCE COBMECTHOM
NS TEeNbHOCTH,COOTHOCUTECBOIOUACTHPA0OOTHI COOUTUM3AMBICIIOM;

2) YyHWBepPCAJbHBIECTIOCOOHOCTH:

- CIIOCOOHOCTH BI)I6I/IpaTB HCJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX )lef’ICTBI/ISIX
I/IHOCTYHKaXHOOTHOHIGHI/IIOKH(HBOfIHpHpO)IG,BJ]OpOBBIOCBO€MyI/IOpr)KaIOIIII/IX;

- CIIOCOOHOCTH MepeaBaTh SMOIMOHAIBHBIE COCTOSIHUS U CBO€ OTHOILIIEHUE
KIIPUPOJIE, YEeTTOBEKY,00111ECTBY;

3) ONMBITBIPOEKTHO-UCCJIEI0BATEIbCKOIESITEILHOCTH:

- YMEHHEOPraHM30BaTbCBOIOYUYEOHYIOACITEIILHOCTh:OMPEACIATHLEIbPA0OOTHI,CTABUT
b 3a71a4H, IUIAHUPOBATh — ONPEAEIATH MOCIEA0BATEIbHOCTD 1EUCTBUN
UIIPOTHO3UPOBATHPE3YIbTATHIPAOOTHI;

- YMEHHUE OCYLIECTBIATH KOHTPOJIb U KOPPEKLMIO B CIIydae
0OHapYKEHUSOTKIOHEHUH U OTIUYHI MPU CITUICHUH PE3yTbTAaTOB C 3aJJaHHBIM
ATAJIOHOM;OIICHKA PE3YJIbTaTOB PaOOTHI — BBIICIICHNE U OCO3HAHKE YUAIIUMCS TOTO,
YTOY’KE€ YCBOCHO U UTO €LIE MOJICKUT YCBOCHUIO, OCO3HAHME KAyeCcTBa U
YPOBHSAYCBOCHHS.

3 ypoBeHbpe3yabTaToB:«Ilo/lyueHHECAMOCTOATEIHLHOT0001IeCTBEHHOT 0/1€lCTB
us»

1) JMYHOCTHBIEKAYECTBA:

- yMeHHe 00CYXJaTh U aHATU3UPOBATh COOCTBEHHYIO JEATEIHHOCTD U
PabOTYOJHOKIACCHUKOB C MO3UIIMH 3a/1a4 JAHHOM TEMBbI, C TOUKH 3PEHUS
COAEPKaHUSI UCPEACTBETOBBIPAKEHUS;

2) YHHBepPCAJbHBIECTIOCOOHOCTH:

- YMEHHUECIyIaTbUBCTYNAaThBANAJIOT, y4aCTBOBATHBKOUIEKTUBHOM
00CyXIeHUHU MPOOJIEM; UHTETPUPOBATHLCS B TPYIITY CBEPCTHUKOB U



CTPOUTHIIPOIYKTUBHOEB3aUMO/IECTBUECO CBEPCTHUKAMUUB3POCIBIMU;
- YMEHHE a/IeKBaTHO MCIOJb30BATh PEYEBbIE CPECTBA ISl TUCKYCCUU
MapryMeHTaluUCBOEHIIO3UIINH,CPABHUBATHPA3HBIETOUKU3PEHNUS,
apryMeHTHPOBATbCBOIOTOUYKY3PEHHUS,0TCTAUBATHCBOIOO3UIIHIO;

3) ONBITBIPOEKTHO-HCCJIEI0BATEIbCKOIIEATETbHOCTH:

- BBIPAXCHHCB I/IFpOBOﬁHCHTGHBHOCTHCBOCFOOTHOHIGHI/IHKHpI/IpOI[e

Oo0yuaromuecsicMoryT:

. y3HABAThKUBOTHBIXUIITULIBIPUPOE, HAKAPTUHKAX,[TOOTTUCAHUIO;

. yXa)KMBaTh3aJ0MAITHUMUKUBOTHBIMUUITULIAMU;

. BBINTOJIHATHIIPABUIIAIKOJIOTHYECKHCOO0OPa3HOT OIIOBEICHUS BIIPUPO/C;

. IPUMEHSTh TEOPETUUECKUE 3HAHUSI MPU OOILEHUH C KUBBIMHU OPTaHU3MaMUU

B HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTU IO COXPAHCHUTIO ITPUPOAHOTO
OKPYKCHHUANCBOCTO3A0POBbA,

. yXa)KUBaTh3aKyJIbTyPHBIMUPACTCHUSIMUUOMAITHUMIKABOTHBIMHU;
. JTIOKa3bIBaTh, YHUKAJIBHOCTHUKPACOTYKAXKIOTOMIPUPOTHOTO0OBEKTA;
. 3a00TUTHCA000310POBIEHUUOKPYKAIOIIEUTTPUPOTHONCPEIBI;

. IPEIBUIETHIIOCIEICTBU A TEIbHOCTUIIIOICHBIIPUPO/IE;

. OCYIIECTBIISITH DKOJIOTUUECKH COOOpa3HbIE MOCTYIKHU B
OKpPYXaIOIEHTTPUPO/IE;

. CTaBUTBHIIPOCTEUIITNEONBITHICOOBEKTAMIKMBOMMHEKUBOUIIPUPO/IBI.

@opmblI yueTa i KOHTPOJIS HOLEHKH IUIAHUPYEMbIX Pe3yJibTATOB OCBOEHHS
NporpaMMbl BHEYPOUHOH 1eATeJIbHOCTH.

JUTAKOHTPOJITHOIIEHKA PE3 YT TATOBOCBOCHUSTIPOT PAMMBIBHEY POUHOUIEA TEIIEHOCTH
MIPOUCXOJIUT MTyTEM apXUBUPOBAHUS TBOPUECKUX
paboTOOyHAIOITNXCSI, HAKOTUICHUSIMATEPUATIOBIIO TUITY «TIOPTHOITHOY.

KonTpospnoneHkape3yibTaTOBOCBOEHUSITPOTPAMMBIBHE YPOUHOU

NEATENbHOCTU 3aBUCUT OT TEMATUKHU U COJIEPKAHUS U3y4aEMOI0
paznena.llpoaykTHBHBIMOYIE€TKOHTPOIBBIIPOLIECCEOPraHU3AMUCIE YOI X PopM
NEATENbHOCTU: BUKTOPUHBI, TBOpUYeckue KOHKypcbl, KBHBI, posieBbie urpsi,
MIPOBEJICHUE OIBITOB U KCIIEPUMEHTOB.

[TomoOHas opranm3anus y4eta 3HAHUN U YMEHHH [T KOHTPOJIS ¥ OLICHKH
pPE3yIAbTATOB OCBOCHHMS IPOrpaMMbl BHEYPOUHOU ESITENHLHOCTH OyIeT
croco0CcTBOBATh (POPMUPOBAHUIO U MOAACPIKAHUIO CUTYALIUU YCIieXa JUIsl KaKJ10ro
oOyyarolierocsi, a Takxke OyZeT cnocoOCTBOBaTh MPOIECCY OOYUYEHUS B
KOMAaHJHOM COTPYAHUYECTBE, TP KOTOPOM KaxKJIbIii 0Oydaromuiicsi 0yaet
3HAYMMBIM YYACTHUKOM JEATEIbHOCTH.



KaJIeH)IapHO-TeMaTI/I‘leCKOCHJIaHI/IpOBaHI/Ie

Ne | Copep:kanue Koa-Bo | Heanb Ob6opynoBanue

n/ 4acoB

n

1 | Benenue 1
NCITOJIb3OBAHHUE
USB-MHUKPOCKOIIA
JJISI UBYUEHMUSL
OBBEKTOB

2 I[ToaroroBkaMukKpockomna 1 nudpooitUSB-

MukpockonkUSB-
MOPTYHOYTOYKa/KOMIb
1oTepa.

3 | IlpuroroBnenue u uzyyenue | 1 uudpoBoitUSB-
npernapara KIETOK YeIIyd MuKpockonkUSB-
JYKOBHIIBI JTyKa PEMYaTOro MOPTYHOYTOYKa/KOMIb

I0TeEpa

4 | HaGmronenuezaaBukeHu | 1 npoBecTUHabn | HOYTOYK U USB-
CMIOUTOIIIIA3MBIBKIICTKE FOJICHUSA3AJIBHK | MUKPOCKOII,
pacTeHnn CHUCMIIMTOILIA3 | naGopaTOpHBIECTEKIIA,

MBI MAHIIET, TUEeTKa,BO/Ia,
BKJIETKaxpacTe

N bunpTpoBaTBLHAsIOYMaA
HUWHaIpuMepe
KIeToKIcTas | Fa/TACThIdI0NCHKaHa
OoleMKaHancKko | ACKOM,KapaHAally4eo
u. HUK.

5 | U3yuenue MOKpOBHOM | 1 U3YYUTh HOyTOYKnUSB-

TKaHU PaCTCHUHN 0COOCHHOCTH MHKPOCKOILJ1a00paTop
CTpocHHA HBIECTEKJIa, TUHIIET, TN
MOKPOBHOMU
IKAHH pac- TeHHIA neTkKa,Bojia,0ymara,ju
Ha npumepe CThATIEIAPTOHUNOOBIK
JIUCTHEB HOBCHHOHWUTPAACCKAH
KOMHATHBIX LUUBUPTUHCKOM.
pacTeHul -

TpaaeCKaHIIUU
BUPTUHCKOU 151
NeTaprOHIH
0OBIKHOBEHHOM.

6 | M3ydenue npoBoasuieH | 1 V3YUYHTh HOYTOYK 151 USB-
TKaHHW OPTaHOB PaCTCHUIM 0COOEHHOCTH MUKPOCKOTI, TOTOBBIE

CTPOEHUS mpemna-  paTel  Cpe30B




MPOBOJIAIIIEH MEPBUYHOTO  CTPOCHHUS

TKAaHU  OPTraHOB | KOPHS, KOpHS  UWpHCa,

pacTeHui cTebst Oepesbl, KieBepa,
JIUTIBI, JINCTA KAMEJIUH.

7 | Mukpockonuyeckoe U3y4yEHUE HOYTOYK 17} USB-
CTpOEHUE KPOBU YEJIOBEKa U 0COOCHHOCTEM MHUKPOCKOTI, TOTOBBIC
JISATYIIKA SPUTPOLIUTOB OKpalleH- HbIE

YeJIoBeKa B CPaB- | MUKpOIIpEnapaTbl KpOBHU
HUTEJILHOM YeJIOBEKa U JISATYIIKH.
I1aHe u

BBISIBIICHHUE CBSI3U

0COOCHHOCTH

CTPOCHHUS BbI-

MTOJIHSIEMOM

byHKIHEH.

8 | U3yuenue Croco0oB U3YYHTh ¢ | HOyTOYK u USB-
JIBIDKCHUSI OJTHOKJICTOYHBIX nomotpio USB- | Mukpockor, mnpeaMeTHoe
KUBOTHBIX MHUKpOCKOTa U T0- KPOBHOE CTEKIA,

crnocoObl  mepe- | o3epHas BoAa (Bojga U3
JIBUKEHUS Ba3bl C I[BETAMU, U3 JIYKHU
OJIHOKJIETOYHBIX | WJIH MPUTOTOBIICHHBIN
AKUBOTHBIX B | paCTBOp CE€Ha JIYTOBOIO).
BOJIHOM cpeJie.

9 | U3yuenue KUBOTHBIX HOYTOYK U USB- | no3HakoMuThcsicMop @
TKaHeW, TKaHeil opraHu3Ma MUKPOCKOTI, OJIOrHYeCKUMHOCOOCHH
YyelioBeKa  Ha  TOTOBBIX TOTOBBIC MHKPO- | [ ron v st prn o
MUKpOTpernapaTax penapaTsl

TKaHe BIXUYEJIOBEKACPABHUT
MKHUBOTHBIX u | PHX.

YeJoBeKa

(HepBHasi TKaHb,

Kelle- 3UCTBIN

AIUTEIINM,

MBIIIEYHAS

TKaHb, >KUPOBAs

TKaHb).

10 | [TnazmMonm3 W JeTIa3MoIn3 HOYTOYK U USB- | no3HakoMUThCS c
B KJIETKaX KOXHIIbI MHUKPOCKOTI, MOJIYIIPOHUIIAEMOCTBIO
JyKa pernyaToro BPEMEHHBIA MH- | MEMOpaHBI — ee

Kpomnpenapar OCHOBHBIM CBOMCTBOM.

KJIETOK  KOXKHIIBI
JyKa penyaroro,
pactBOp XJopuaa
Hatpuss NaCl -
MMOBAPEHHOM
COJIH,
JTMCTUJUTUPOBAHH




ag BojJa, MU-
MEeTKa,

(¢uabTpOBaIBHASA
Oymara.

11 | U3yuenue MO3HAKOMUTHCS C | HOYTOYK u USB-
MUKPOCKOTTUYECKOTO MUKPOCKOMTUYECK | MUKPOCKOII, BPEMEHHBIM
CTPOCHHUS TIJIECHEBBIX UM  CTPOEHHEM | MUKPO- npemnapar
rpudoB IIJIECHEBBIX IIJIECEHU.

rpuboB Ha
npuMepe MyKopa,
MEHUIIWILTIA,
acnepruia u
JIPOKIKEM.
12 | U3yuenue MO3HAKOMUTHCS C | HOYTOYK u USB-
MHUKPOCKOITUYECKOTO MHUKPOCKOTTUYECK | MUKPOCKOII, BpPEMEHHBIM
CTPOCHHUS 3€JICHBIX UM  CTPOEHHEM | MUKPO- npernapar
BOJIOPOCIIEN BOJIO- POCJIEM HA | OAHOKJIETOYHBIX 151
npumepe MHOT'OKJICTOYHBIX
CITUPOTHUPHI, 3€JICHBIX BOJOPOCIICH.
YIIOTPHUKCA,
XJIOPEJLIBI,
XJIAMUAO-
MOHAJIBbI.

HUcnonb3oBanue

uudpoBoii  adopaTopuun

NIt onpeaeJieHUs

abuornyeckux (PaxKTopoB

cpeabl

13 | Onpenenenue OCBOCHUE JNAaT4YuK JJISE U3MEpPEHUs
OTHOCHUTEJIBHON BIIa)KHOCTHU METOJ0B BJIAYKHOCTH, TeMIiepa-
BO3/yXa OTpeIeIICHHS TYpHBIA JATYUK,

OTHOCHUTEJIBHOM | HOYTOVK.
BJIaX- HOCTH Ha
HCCIIEyEMOM

TEPPUTOPUHU.

14 | U3mepenune BIaXXHOCTU U onpeaesicHuen | HuppoBoit
TEMIIepaTypbl CpPaBHEHHUEBJIA | MYJIbTUJIATYUK, JATUUKU
B pa3HbIX 30HAX Kjacca JKHOCTHUUTEMIIE | TEMIIEpaTypbl u

paTypHBI BJIQXKHOCTH, HOYTOYK C
COOTBETCTBYIOLIUM
POrpaMMHBIM
o0ecreyeHueM

15 | Ucmapenue BOIBI JTUCTHIMHU HCCJIEIOBAHUE ugpoBoi
710 U TIOCJIE TOJIMBA 3aBUCHUMOCTH MYJIBTUAATUHK,

YpOBHSI TEMIIePATYPHBIN J1aT- YUK
UCIIapeHUs OT | ¥ IaTYMK BIAKHOCTH.

BJIaXK- HOCTH




ITIOYBBI.

16 | Usmepenue YpPOBHS onpeaereHue HOYTOYK, JATYHK,
OCBELIEHHOCTHU (buKcHpyroumMin
B Pa3IUYHBIX 30HAX U3MCHCHHE YpOBHS

OCBECIIICHHOCTH.

17 | UccnenoBanue OPOBECTH aHAJU3 | HOYTOYyK M JIaTYHK
€CTCCTBECHHOM YpOBHS OCBEIIICHHOCTH
OCBCIIICHHOCTH TTOMEIICHUS OCBECIICHHOCTH B
KJacca IITKOJIEHBIX

MOMCIICHUSX U
Ha yJIUIIE.

18 | U3yuenue BIIASHUSA o0cJiie1oBaHue O6ecrpoBOIHOM
OCBECIIICHHOCTH Ha YpOBHS MYJIBTHIATINK TUTST
dusznueckoe 3JI0POBbE OCBCIICHHOCTH MIPOBEICHHUS
JroIeH pabouero Mmecta | OMOJIOTHYECKOTO

yUaITUXCs B | MOHUTOPUHTA M JaTYHUK
IITKOJIC. OCBECIIICHHOCTH.

19 | Onpenenenrie TeMIepaTyphbl oTpe/eICHUE TEMIIEPaTyPHBIH  JTaTYMK

BO3/YIIIHON CpPE/IbI TEMIIEPaTypPhI U HOYTOYK.
aTMOC(hEpHOTO
BO3yXa
B pa3HbIX
CeTUTEOHBIX
30HaX, CpPaBHEHUE
TIOJTyYEHHBIX
pE3yJIbTaTOB.

20 | U3smepenune  TemrmepaTypsl OIBITHBIM TIYTEM | TEMIICPATYPHBIA TaTYHK
OCTBIBAIOIICH BOJIBI YCTaHOBUTH U HOYTOYK, €MKOCTH JIJIsi
B 3aBUCUMOCTH OT BPEMECHH 3aBHCHMOCTD BOJBI (pa3Hoil (GopmBl U

CKOPOCTH, TIIyOUHBI), MEH3ypKa
c KOTOpOU | (MEpHBII HAJIAHJD),
OCTBIBa€T BOJQ, | MACIO TOJICOTHEYHOE U
oT ee 00beMa, 10 | TeIIast BOAaA.

aHAJIOTHH C

OCTHIBAHUEM

BCETO o0beMa

BOJBl B MOpE U

HEOOJIBIIION peKe.

21 | I3ydeHue temriepaTyphl Ha U3YYCHHE HOYTOYK ¥  JIaTYHK
pPa3TUYHBIX YYacTKax Teja IPOIIECCOB TEMIIEPaTyPHI.
YeJioBeKa pacmpeneneHus

TEMIIEpaTyphl TI0
KOXXHOMY
MTOKPOBY
YeJI0OBEKa.

22 | Hapymienue HCCIIeIOBaHNe g poBoi

KPOBOOOPAIICHHUSI npu TEPMOPETYJSITOP | MyTbTHIATIYNK, HOYTOYK




HAJIOXCHHU KT'yTa

HOM GyHKIIUU
KpOBH,
000CHOBaHUE
HEraTUBHOTO
BIIUSTHUS
peKpalleHus
KPOBOCHA0KEHMUS
HA OpraHel W
TKaHU 4YeJIOBEeKa
3a cyer
nepe1aBIMBaHUs
apTepui,
MOCTPOCHHE
rpaduka
B3aMMO3aBUCHUMO
CTH TEeMIIEPATYPhI
KOXKH

U JUIMTEIBHOCTU

U JaT4UK TEeMIEpaTyphl,
TOHKUU IIHYp (IpoyHas
HUTB) AuHON 40—60 cMm.

HAJIOKEHUS
KryTa.

23 | u3yuenue QyHKIMI KOXKH U3y4YeHHE TEMIIEpaTypHBI J1aTYMK,
C IOMOIIBIO byHKIUH nudpoBoil  MYJIBTHAAT-
TEMIIEPATYpPHOTO JaT4YhKa U KOKHOTO YUK, JATYUK
JaT4uKa BIAKHOCTU MOKPOBa — | onpenenenus

TEPMOPETYISTOP- | OTHOCUTEIbHOMN

HOH U | BIQXXHOCTH, TOHKHUM 20-
BBIJICJIUTEIIBHOM, | CAHTUMETPOBBIM  IIHYP
YCTaHOBHTH WIN PE3UHOBOE KOJBIIO,
B3aMMO3aBUCHUMO | IJIACTHUKOBBIH MakKeT,
CTh ~ WHTEHCHUB- | 00€CTIeUNBAIOIINMA
HOCTHU repMETUYHOCTb, JIaMIa C
MOTOOTICICHUS U | pePICKTOPOM.
TEMIIEPATyPhI

24 | Bnusiaue bu3IIeCKuX U3y4yeHUe HOYTOYK u
Harpy30K Ha TeMIEeparypy BO3/ICHCTBUS TEeMIIepaTypPHBIN TaTYHK.
TeJa 4eJIOBEeKa buszruecknx

HArpy30K

Ha
pacrpeneneHue
TEMIIEPaTypPhI
KOHOTO
MIOKPOBa
YeJI0OBEKa.

25 | OnpenencHue TETUIOBBIX ONPENECIICHHE uudpoBoi
3¢ dexToB pacTBOPEHUS TETJIOBOTO MYJIbTUIATYHK,

BEILIECTB B BOJIE rbdekra TEMIEPATYPHbIA  JTaT4YUK

pacTBOpPEHUS

(Taxoke  MOXET  OBITh




TUIPOKCH- Jla | UCTIOJIH30BaH JNATYUK

Hatpus  NaOH, | BbICOKOI TemnepaTypsbl),
HUTpATa 3 XMMHYECKHX CTakaHa
aMMOHUS Ha 50 MJ, CcTekJIsHHas
NH4NO3 U | aJIOuKa, eMKOCTh
XJIOpHa Kenesa
(1) FeCI3.

HUcnonb3oBanue

BOJAOPOHOT0 TMOKA3aTeJs

KakK HHAUKATOpA

COCTOSTHUSI Cpelbl KHBBIX

OPraHM3MoB

26 | Ananuz  (u3ydeHue) ph OnpeeICHNE nporpamma  «l{udposas
CpEIIbI TIOYBHI XapakTepa cpefbl | JabopaTopus»,

(kucnas, YCTaHOBJICHHAS Ha
mieioyHas WM | Hoyroyke,  pH-nmaruuk,
HEUTpanbHas) TEMIIEPaTYPHBIA  JTaTYHK
pPa3HBIX  BUJOB |M JIATYUK  BIIAKHOCTH
TI0YB, MOYBBI,  JTAOOPATOPHBII
IPOaHAJIU3UPOBa | ITATUB C MyPTOU
Th TPUTOIHOCTD | U KOJIBIIOM,
3TUX TOYB A | JabopaTopHas
BBIpAI[MBAHUS IPOMBIBAJIKA, Oymara
pa3IMUHBIX  ¢/X | GUIBTpOBaJIbHAS
pacTeHui. U BOpOHKa, MpoOupkKa,
CTEKIsAHHaAs mNaJioyka, 2
XUMHYECKUX CTakaHa
oovemom 100—150 mot.

27 | AHanu3 pH BOJIBI OTKPBITHIX O3HAKOMJICHHE C | HOYyTOyK W paTtuuk pH,
BOJIOEMOB MOHSITHEM nabopaTopHas

«KHUCJIOTHOCTBY», | IPOMBIBAJIKA "
OTpeIeIICHHE bunbTpoBanbHas Oymara,
pH BOABI, B34TOM | IITATUB C JEPKATEIIEM,
U3  Pa3’M4YHBIX | CTaKaH XUMUYECKUH,
HCTOYHUKOB. pPEaKTUBBI.

28 | Amanmu3 pH TIpoO CHera, 03HAaKOMUTBCA C | HOYTOYK W natyuk pH,
B3SATBIX HA  TEPPUTOPUU TOHSITHEM nabopaTopHas
CeIUTEOHOM 30HBI «KHUCJTOTHOCTh MIPOMBIBAJIKA "

cHera», TpoObI | humbTpoBasibHAS Oymara,
KOTOPOTO B3STHI | ITATHB C JIepKATEIIEM,
HA  TEPPUTOPHH | CTaKaH XUMUYECKUH,
MHKPOpPANOHa. PEAaKTUBBIL.

29 | Onpenenenne  moka3aTess OCBOCHHE HOYTOYK W matdyuk pH,
ph B TUTUEHUYECKUX METOJIUKHU nabopatopHas
CpeAcTBax ompeneneHus pH, | mpombIBanka "

3HAa4YCHUC O9THUX
MCTOOOB.

dbunsTpoBanbHas Oymara,
yycTass BOJd, MEpHBIE




CTakaHbl (8 11IT.)

C pacTBOpamu Teys IS
Jyllla pa3IudHbIX MapOK,
CTaKaHbl C
JTHUCTUIIIMPOBAHHOMN
BOJIOM (4 1mIT.).

30 | U3yuenue nporiecca 1 onpeaeneHue HOYTOYK M patyuk pH,
CKUCAaHUA MOJIOKa c u3MeHenui  pH | maGopatopHas
MOMOIIBIO MOKa3aTeneit ph MOJIOKA, IPOMBIBAJI- Ka u
HaXOIAIIETOCS ¢bunbTpoBanbHas Oymara,
B TepMmoce | Tepmoc Ha 1 swmtp (c
nopsJika 30 | mpoOxoi, M03BO-
4acoB JSIoEN3arepMeTU3UpPOB
(uHKYOaIMOHHBIN | aTh MpoBOJ pH-MeTpa).
NIEPUOJT CKUCAHUS
MOJIOYHOT'O
MPOAYKTA).
31 | CpaBHenue pH numeBbx |1 OCBOEHUE HOYTOYK, patuuk pH, 5
TPOAYKTOB U OO METOIUKH MEPHBIX CTaKaHOB W YHC-
oTpe/IeIeHHUS Tas BOJAa, COK s5010Ka,
nokasarensi pH u | cok MOPKOBH, MOJIOKO 2,5
€ro 3HauYCHHUE. % xupHoctu, kepup 1,5
% >KMPHOCTH, KOMIIOT M3
CyX0(hpYyKTOB, oopri,
KapTo(eIbHOE IMIope.
32 | 3ammTa paboTHI. 1
33 | 3ammTa paboTHI. 1
34 | UTtoroBoe 3aHsTHE. 1
Hroro; 34y,
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O060py10BaHNENTIOCOOMSAK3AHATHSIM :

. O6opynoBanuenoduonorunmdIKonoruuieHTpa« ToukaPocTay

. HarypanpabieniocoOusi(peanbHbIe00bEKTHIXKUBOMMHEKHMBOUTIPHUPO,IHI )

. N3o0pasutenbHbIe HarJIsIHbIC nocoous (pucyHKH,
CXEMaTUYECKHUEPUCYHKH,CXEMBbI, TAOTUIIBI ) TIIAKATHI, IPE3CHTAIIH.

. KOMIIBIOTEP,MYJIbTUME AUUHBINTIPOCKTOP, DV D

NudopmannoHHble HCTOYHUKH, HCIOJIb3yeMble IPUCOCTABICHUUIIPOTPAMMBI:
JIeKTPOHHbICY4YeOHUKH:

1. Otkpsitast Ouonorus.(6udmuorexal UML)
2. 1C:Penetutop. buonorus.
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