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OO6yuatomuecs B Bo3pacte 13-17 ner

Jlannas nporpamma HaIlpaBJICHA Ha
dbopmupoBaHue UHTEpeca oOy4Jaronmxcs
KU3y4YeHUIO  (U3UKHA, XUMUHU, OHOJIOTUH,
pa3BUTHE NPAKTUYECKUX YMEHUH, pabore ¢
uGpPOBEIMU  JTAOOPATOPUSIMU,  MIPUMEHEHHUE
IIOJIyYEHHBIX 3HAHUM HA IMPAKTUKE, MOATOTOBKA
y4auxcs K YYacTHUKO B OJIUMIIMAJHOM W
IIPOEKTHO-UCCIIEI0BATEIBCKOM JIBUKEHUM.

Metonuka mporpaMMbl COCTOMT COYETAHUSA
IIPAKTUYECKON U TEOPETUUECKOU IEATEIBHOCTH.

ITo nroram obyyarommmuecs moayyar:

— 3HaHusg B 00JIaCTH CHCTEMBI €CTECTBEHHO-
HAay4yHOW KapTUHBI MHUpPAa W HadYaJIbHBIX
IIPEACTABICHAN 0 bu3nuecKux,
XAMHAYECKHX M OHOJIOTMYSCKHX OOBEKTax,
MpoIieccax, sIBICHUSIX, 3aKOHOMEPHOCTSIX.

- HaBriku: puoOpeTeHne OITBITa
UCIIOJIB30BaHUsI METOJIOB €CTECTBEHHBIX HAyK
JUTSE MIPOBEICHUS AKCIIEPUMEHTOB c
UCIIOJIb30BaHUEM MYJIbTUIATYUKOB; pPa3BUTHE
YMEHHUM n HaBBIKOB MIPOEKTHO-
HCCJICIOBATEIILCKON ICITEIIbHOCTH.



1. IMosicHuTEIBLHAA 3aANIACKA

JomnonHutensHast ~ o0meoOpazoBaTenbHas — 00IIepa3BUBAIONIAs  MPOrpaMma
«J/IabopaTopusi 3HaHMI» COCTaBJI€HA B COOTBETCTBUU C TpeOoBaHHsIMHU DenepaabHOro
3akoHa OT 29.12.2012 r. Ne273-®3 «O06 oOpazoBanuu B Poccuiickoit denepanumny,
npuka3za Munncrepersa npocsemenuss Poccurickon @enepaunn PO ot 27.07.2022 r. Ne
629 «O06 ytBepxknenun l[lopsiaka opraHu3anuu M OCYIIECTBICHUS OOpa30BaTEILHOM
JESTENIbHOCTH IO JOTOJHUTEIBHBIM 00111e00pa30BaTeIbHBIM MporpaMMam, MHChbMa
Munobpuayku P® ot 11.12.2006 1. Ne 06-1844 «O IlpumepHBIX TpeOOBaHMIX K
porpaMMaM JIOIOJIHUTEIBHOTO 00pa3oBaHus JeTei», nucbma MunoOpHayku P® ot
18.11.2015 r. Ne 09-3242 «O nampaBieHuu WHGOPMAIUI» BMECTE C METOJIUYECKUMHU
PEKOMEHJALMsAMU 10  MPOEKTHUPOBAHUIO  JIONOJHUTENIBHBIX  OOILIEpa3BUBAOLIUX
nporpaMM (BKJIIOYasi pa3HOYpPOBHEBBIE IPOIPAMMBI).

HamnpaBiieHHOCTb NPOrpaMMbl—ecTeCTBeHHO-Hay4Has. JlaHHas mnporpamMma
HarpaBjieHa Ha oOydeHue aeteiil3-17 aeT ¢ nenpio npoOyauTh y 00yJaromuxcs HHTEPEC
€CTeCTBEHHbIM HaykaM.lIporpamma HampaBieHaHa (QOpPMUPOBAHUE CUCTEMBI HAYUHBIX
3HAHUM O CHUCTEME >KMBOW MPUPOJbl U HAYAIbHBIX MPEJICTABICHUH O (PUIUUYECKUX,
XUMUYECKUX u OMOJIOTUYECKUX 00BbeKTaX, poleccax, ABJICHUSIX,
3aKOHOMEpHOCTAX.O0y4YeHre Mo JaHHOW MpPOrpaMMe CO3/1aeT OJaronpusTHBIE YCIOBHS
UIsIPOPMHUPOBAHUS OCHOB HAYYHOUM IPaMOTHOCTH.

AKTYaJlbHOCTh TPOrpamMmbl  0oO0yclioBJIeHAa TpeOOBaHMSIMM OOIIECTBA HA
BOCIUTAHUE Yy Y4YalllUXCSl CTOMKONM MOTHMBAllMM Ui W3Y4YEHHs] E€CTECTBEHHBIX HayK,
pacmipeHue 3HaHUM 1o (u3uMKe, XUMUHU, OHOJOTUM U DKOJIOTHH, (POPMHUPOBAHUE
OCO3HAHHOT'O OTHOLIEHUS K MHUPY KHUBOM IPUPOJIbI, PA3BUTHE MHTEPECA K COBPEMEHHBIM
METOJIaM U3YyY€HHUs HayK, OBbIILIEHHE 00Pa30BaTEIbHOTO YPOBHS.

[TporpaMmMa opueHTHpOBaHA HaydalluXcs Pa3HOBO3PACTHOW KaTeropuu Ha Oaze
mkostbl (8 — 11 kmaccsr).

Pa3BuTHEe TBOpPYECKO-HCCIEN0BATENHCKOTOMOTEHIIMANA JIMYHOCTH O0Yy4aronerocs
IpU OCBOEHUM JAHHOM MPOrpamMMbl, MPOUCXOIUT, MPEUMYIIECTBEHHO, 3a CYET
MPOXO0XKJICHUS Yepe3 MPAKTUUYECKYIO U TEOPETHUUECKYIO IEATEIbHOCTb.

Heas peanuzanuu mnporpamMmeli:popMupoBaHre y OOYyYaIOMUXCS BO3MOKHOCTH
OCBOEHUS MPAKTUUYECKON COCTABISAIONIEH IIKOJIbHBIX €CTECTBEHHO-HAYUHBIX JUCHUUILIAH
1 OCHOB UCCIIEIOBATEIbCKOM NS TETbHOCTH.

3axauu nporpamMmbI:
Ooyuaromue:



- obecreunTh (HOPMHUPOBAHUECUCTEMBl HAYYHBIX 3HAHWW O JKUBOW TPHUPOJAC U
HAYaJIbHBIX TPEJCTABICHUN O (U3UYECKUX, XUMUYECKUX € OHOJOTHYECCKUX
00BbEKTax, Mpolieccax, SBICHUAX, 3aKOHOMEPHOCTSX;

- o0ecrmeynTh BO3MOXKHOCTH TPHOOPETEHHUS ONBITA WCIOJIB30BAHKUS METOJ/IOB
€CTECTBEHHBIX HAyK JUISI TPOBEACHUS OSKCICPUMEHTOB C HCIOJIb30BAHUEM
MYJIbTUIATYUKOB;

— o0ecrneunTh pa3BUTHE YMEHHUM M HABBIKOB IPOCKTHO-HCCIIEI0BATEIbCKOM

JIEATEIILHOCTH.
Pa3BuBalomue:
- pa3BUBaTh JIMYHOCTHBIE KOMIICTCHIIMU, TAKUX KAK YYACTHE B UCCIIEIOBATEIBCKOM
JIIBUOKCHUM,

— (QopMupoBaHUE OCHOB HAYYHOU IPAaMOTHOCTH,

— pacUIUpATH KPYT UHTEPECOB, Pa3BUBATH CAMOCTOSITEIbHOCTh, aKKYpPaTHOCTb,
OTBETCTBEHHOCTb, aKTUBHOCTb, KPUTHYECKOE U TBOPUYECKOE MBIIICHUE MPU
paboTe MHAUBHUIYAJIbHO U B KOMaH/Ie, IIPH BHITIOTHEHUH UHIUBUIYIBHBIX U
TPYNIIOBBIX 3aJaHUM 10 MPOTPAMME.

BocnurartebHble:

— BOCIIMTBHIBATh JTVCIUTTIMHUPOBAHHOCTD, OTBETCTBEHHOCTD,
caMOOpTraHU3allnIo, TPYI0JI00HE;

— o0ecneunBaTh POpMHUPOBAHUE YYBCTBA KOJIJIEKTUBU3MA U B3aUMOTIOMOIIIH.

HoBu3Ha mnporpaMmbl, B OTIHYHE OT CYLECTBYIOIIUX [IPOrpaMM IO
€CTECTBEHHO-HAYYHOMY LMKy  oOOecrneuumBaercs TeM, 4YTO  JIONOJHUTENbHas
oOuieoOpa3oBarenbHas — oOlepa3BuBarolias mnporpamma «Jlaboparopust 3HaHUI,
peanu3zyemass Ha Oa3ze kaOunHera «Touka poctay» MBOY «bepnoBckas COILLy,
MPEAIOCTABISIET BO3MOXKHOCTh OpPraHM30BATh OOpPA30BATENIbHBIA IPOIECC HA OCHOBE
YCTAaHOBJICHHBIX TpPEeOOBaHUM, COXpaHsIsl OCHOBHbIE TOAXOAbl M TEXHOJIOTMH B
opraHu3anuu 00pa3oBaTENbLHOTO mpouecca. B Toxe Bpemsi, meaaror-HaCTaBHUK MOXET
HaIOJIHATh MPOrpaMMy HCIIOJNb30BaHUEM 000pynoBaHMs LHUPPOBON HabopaTopuu
«PoOukiady.

OTIHYUTESbHOM O0CO0EHHOCTHI0 JTAHHOW MPOTpaMMbl SIBISIETCS TO, YTO MpHU
peanuzaluu y4eOHOTO IUlaHa MPOTPaMMbl IJIAHUPYETCS COUYETAHUE MPAKTUYECKOU U
TEOPETUYECKOU AEATEIbHOCTH.

DOyHKUMH IPOrPaMMbI

Oo0pa3oBaTenbHast PyHKIHS 3aKITFOYAETCA B OpraHu3aluuO0yIeHUS,
HaMpaBJICHHOTO  HapaclIMpeHue 3HaHuM 10 (U3MKe, XUMHUU, OHOJOTUU U
skosioruu.KomnencaropuasspyHkuuss  OporpaMMmbl  pealiu3yercs  HOCPEICTBOM
YepelOBaHUs PA3JIMYHBIX BHUJIOB JICSITEIILHOCTH OOYYAIOMIMXCS, XapaKTepa Harpysok,
TEMIIOB OCYILIECTBJICHUS JEATEIbHOCTH.

ConuajbHo—aganTuBHast QyHKIUS MPOTPAMMBI COCTOUT B TOM, 4YTO KaIbIA
OOyJarOIIUICIMOKET Pa3BUTh WHTEPEC K COBPEMEHHBIM METOJaM M3YYEeHHS HayK,
MOBBICUTH CBOM 00pa30BaTEIbHBIN YPOBEHbD.



Anpecar mnporpammbl. [lporpamma mnpenHasHaueHa s OOydarolIUXcs B
Bo3pacte 13-17 e, 6e3 orpaHnueHu BO3MOKHOCTEN 310POBbS, IPOSBISIONINX HHTEPEC
K HCCJIEI0BATENIbCKON AESTEIBHOCTH.

KosanuectBo o0yuaommxcsi B rpynmne- 12 yenosexk.

®opma 00y4ueHHUs :0UHasl.
YpoBeHb NpOrpaMmbl:0a30BbIil.

dopma peasuzanuu 00pazoBaTeIbHONH MPOrpaMMbl:ceTeBas (B3aMMOICHCTBHEC
¢ AeTckuM TexHomapkoM «KBantopuym» (T.TBeps))

OpranuzannoHHas popma 00y4eHUsI:TPYIINIOBAI.

Pe:xum 3aHATHI: 3aHATHSA ¢ oOydJarommMucs mpoBoasaTcs 1 pas B Hememto o 40
MHUHYT.

[Ipn opraHuzanuy y4eOHBIX 3aHATHI HCHOJB3YIOTCS — CIIEIYIOIINE MEeTOAbI
00y4eHuUs:
Ilo énewinum npusnakam oeameabHOCmu neoazo2a u 00y4aruuxca:
— cnogecHbvlli—0Oecena, JIeKIus, 00CyKICHUE, paccKa3, aHaIu3;
— Ha2na0HblU — TI0Ka3, MPOCMOTP BUICO(DHIBMOB U TIPE3CHTAITUIT;
—  NPaAKmuyeckuil — CAMOCTOSITEJIbHOE BBITIOJHEHUE 3aJaHUM.
Ilo cmenenu akmusHoCmMu NO3HAGAMEILHOU OeAMETbHOCIU 00YUAIOUWUXCA:
— 00BACHUMENILHO-ULTIIOCMPAmMUGHble — 00ydYaloluecss BOCIHPUHUMAIOT U
YCBaMBaIOT TOTOBYIO0 HH(GOPMAIIHUIO;
- penpooyKkmusHsili — 00yJaromuecss BOCIPOU3BOAAT IOTYYSCHHBIC 3HAHUS U
OCBOEHHBIE CIIOCOOBI IEATEIHHOCTH,
— ucciedosamenvbckuli — OBIAJACHUE OOYYAIOIIUMHCS METOJaMH HAyYHOI'O
MMO3HAHUS, CAMOCTOATEIILHOU TBOPUYECKOUN pabOThI.
Ilo nocuunocmu nooxooa:
— aHaaumuyeckuli — aHaJau3 dTAIllOB BBHITIOJIHSHUS 3aJJaHUH.
Ilo Kpumepuro cmeneHu CcamMoCMOAMENbHOCIMU U  MeEOpYecmed 6
oeamenbHoOCmu 00yHarnuuxca:
— JaCTUYHO-TIOMCKOBBIA — 00yYaroIuecs y9acTBYIOT B KOJJIGKTUBHOM TTOMCKE
B MPOIIECCE PEUICHMS TMOCTABJICHHBIX 3a7ad, BHIOJIHCHWM 3aJlaHUN JOCYTOBOM 4YacTu
MPOTPaMMBI;
- METOJ] TPOOJIEMHOT0 O0yUCHUS;
- METO/I TU3alH-MBIIIJICHUS
— METOJI MPOECKTHOM ESATEIbHOCTH.

Bo3mo:xHbIe GOpMBI IPOBEACHNUS 3AHATHIA:
- Ha dTare U3y4eHus HOBOTO MaTepuaia — JIeKIHsl, 0ObSICHEHHE, pacckas, padoTa ¢
TEKCTOM;



- Ha dTare MPaKTUIECKOHN ACSITEIPHOCTH — MPaKTHIecKas padboTa;
- Ha 3Talle OCBOCHMS HABBIKOB — TBOPYECKOE 3aJaHUE;
- Ha 3Tare NPOBEPKHU MOTYUYECHHBIX 3HAHUN — OTUET O BHIIIOJIHEHUHU PaOOTHI.

O:xunaembie pe3yJibTaThl:
JIMYHOCTHBIE Pe3yJbTATHI:
- 3HaHUS OCHOBHBIX IIPUHIIMIIOB U MPABUJI OTHOLICHUS K )KUBOU MPUPO/IE;
- pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, HAITPABJICHHBIX HA U3YyUYECHUE KUBOM MTPUPOBI;
- pa3BUTHE MHTEUICKTyalbHBIX YMEHHH (JOKa3bIBaTh, CTPOHUTH PACCYKJICHHUS,
aHaJIM3UPOBaTh, CPABHUBATh, JACJIATh BEIBOJBI M IPYTOEC);
- 3CTETHYECKOr'0 OTHOIIEHHUS K )KUBBIM OOBEKTAM
- KpUTHYECKOE OTHOIIICHUE K MH(GOPMAIIUH;
- OCMBICJIEHHE MOTHUBOB CBOUX JICCTBHUU IIPHU BBITIOJHEHUY 3aJaHUM;
- pa3BUTHE JIIOO03HATEIILHOCTH, HACTOWYNBOCTH, IIEJICYCTPEMIICHHOCTH;
- popmupoBaHue MPOoPeCCUOHATIBHOTO CaMOONPEICIICHHUS;
- (hopMUpOBaHNE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUH U COTPYTHUUYECTBE CO
CBEPCTHUKAMH.

MeTaIlpe)IMeTHble pe3yabTaThbl:

Pezynamuenvie ynusepcanvuvie yuebHvle deticmeusi:

- YMEHUE IPUHUMATh U COXPAHATh YICOHYIO 3a/1a9y;

- YMEHUE TUTAHUPOBATh TOCIIEIOBATEILHOCTD IIIAT0B aJITOPUTMA JUTsl  JOCTYDKCHUS LIEITH;

- YMEHUE CTaBUTH 1IEJIb (CO3/IaHUE TBOPUYECKOM padOThl), MIIAHUPOBATH JIOCTUKEHUE ITON
e,

- YMEHUE OCYIIECTBISATh UTOTOBBINA U MOIIATOBBIM KOHTPOJI;

- CIIOCOOHOCTH aJIEKBATHO BOCIIPUHUMATH OIICHKY TEJ]arora U CBEpCTHUKOB;

- YMEHUE BHOCUTH KOPPEKTUBBI B JICHCTBUSA B CITy4ae PaCXOXKICHUS pe3yibTraTa PEeIIeHUs
3aJ1a4i Ha OCHOBE €€ OIICHKHU U y4YeTa XapakTepa CACJIaHHbIX OIINOOK;

- YMEHUE B COTPYAHUYECTBE CTAaBUTh HOBBIC YUCOHBIC 3a/1a4H;

- CITOCOOHOCTH MPOSIBIIATH TO3HABATEIPHYIO HHUITMATHBY B YA€OHOM COTPYIHUYECTBE;

Tlo3nasamenvhvie yHugepcaivhvie yueOHvle Oelicmeaus:

- YMEHHE OPUEHTUPOBATHCS B PA3HOOOpA3nU CrIOCOOOB pelIeHUs 3a1ay;

- YMEHUE TIPOBOINTH CPABHEHHE, KITACCU(PUKAITHIO 110 33JaHHBIM KPUTEPHSIM;

- YMEHUE CTPOUTD JIOTUYECKUE PACCYKIEHUS B (POpME CBS3H MPOCTHIX CYKIESHUN 00
OOBEKTE;

- YMEHUE YCTAHABIUBATH aHAJIOTUU, TPUIMHHO-CJICICTBEHHBIC CBA3H;

- YMEHUE CUHTE3UPOBATh, COCTABIIATH 1I€JI0€ U3 YACTEH, B TOM YHCIIE CAMOCTOSTEIIEHOE
JIOCTpavBaHUE C BOCTIOJTHEHUEM HEIOCTAIOIINX KOMIIOHEHTOB.

Kommynukamuenvle ynugepcanvHule yueOnvie 0eucmsusi.

- YMEHUE apTyMEHTUPOBATH CBOIO TOUKY 3PEHUS;

- YMEHUE BBICIYIINBATh COOECETHUKA U BECTH TUAJIOT;

- CITOCOOHOCTH MPU3HABATh BO3MOYKHOCTD CYIIIECTBOBAHMS PA3JIMYHBIX TOUEK 3PCHHS U
npaBa KaXkJI0ro UMEThb CBOIO;



- YMEHHE [JIAaHUPOBATh y4eOHOE COTPYIHUYECTBO C MEAAroroM-HaCTABHUKOM H
CBEPCTHUKAMU: OMPEACIATH 1eNU, GYHKIMA y4aCTHUKOB, CIOCOOOB B3aUMOJICHCTBHS;

- YMEHHE C TOCTAaTOYHOU IOJHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIN B COOTBETCTBUU
C 3aJ1a4aMU U yCJIOBUSAMH KOMMYHHUKALWU;

- BJIaJICHUE MOHOJIOTMYECKOM U AUATIOTUYECKON (hOpMaMu pEyH.

KoMIeTeHTHOCTHBIN TMOAXO0Ml peaju3alid TPOrPaMMbl TO3BOJIIET OCYIIECTBUTH
dbopMupoBaHue y oOydYaromerocs Kak JIMYHOCTHBIX, TaK W TNPpo(ecCHOHATBHO-
OPHEHTHPOBAHHBIXKOMIIETEHITUHICPE3UCTIONB3YeMbIC(OPMBI
MMETOIbI00yUEHU S, HAalleJICHHO CThHATIPAKTHIECKAEPE3YIbTaTHI.

B mponiecce oOyueHus o mporpaMmMe y ooydaromierocst GopMUpyrOTCs:

YHHBepCaJbHble KOMIIeTEeHINH:

- yMeHHe paboTaTh B KOMaH/Ie B 001IeM put™e, 3pGEKTUBHO pacipenesss 3a1auu;
- YMEHHE OPUEHTUPOBATHCS B HHPOPMAITMOHHOM TPOCTPAHCTBE;

- yYMEHUE CTaBUTh BOIPOCHI, BEIOUpaTh Haubosee 3¢(HeKTUBHBIE pelIeHus 3a/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA;

— MPOSIBJIICHUE TEXHUICCKOTO MBIIIJICHHUS, TT03HABATEIILHOM JICSITCIIBHOCTH,
TBOPYECKOW HHUITUATHBEI, CAMOCTOSTEIIBHOCTH;

- CIIOCOOHOCTH TBOPYECKHU PEIIATh TEXHUUCCKUE 3a/1a4H;

- CIIOCOOHOCTH MPABWIILHO OPTaHU30BBIBATH pPabodee MECTO U BPEMS IS
TOCTYOKCHUSI TIOCTABJICHHBIX TIETICH.

IIpeaMeTHbIE pe3yJibTaThI:
B pe3ynbraTte 0CBOCHUS MPOTPpaMMbI, 00yUYarOITUEeCs TOKHBIZHAMb:
- TIPOIIECCHI, MPOUCXOIAIINE B OKPYKAIOIEeM MHUpPE Ha OCHOBE COOCTBEHHBIX
HaOMIOJIGHUA W €CTECTBEHHOHAYYHOTO MOojax0aa, (OpPMYJIMpPOBATh HAyIHO
000CHOBaHHBIE BBIBOJIBL,
- HaBBIKM aHanmu3a WHOOPMAMM W TPEACTABICHUS TIepe] ayIuTopHuci
pe3yJIbTaTOB CBOCH PabOTHI;
- mpaBuJia paboThl B KAOMHETE;

- mpaBuiia paboThl ¢ UU(PPOBBIMU TPUOOPAMHU U HHCTPYMEHTAMU.

B pe3ynbTaTe 0CBOEHUS MPOTrpaMMBbl, 00yUaroluecs 10JKHbBIyMemb:
- CpaBHUBAaTh OOBEKTHI U MPOIIECCHI, YMEHHE JCJIaTh BEIBOALI U YMO3AKJIIOUCHUS Ha
OCHOBE CPaBHEHMUSI;

- pabotaTh ¢ UGPOBBIM JTAOOPATOPHBIM 000PYIOBAHUEM;

- OBJIAJICTh METOJJaMU €CTECTBEHHBIX HAayK: HAOIIOJCHUE U OMUCAHUE OOBEKTOB U
MIPOIIECCOB; MIOCTAHOBKOW AKCIIEPUMEHTOB U 00BSICHCHHEM HX PE3yJIbTAaTOB.
B pe3ynbTaTe 0CBOSHHS MPOTpaMMBbl, 00yUarOIIHeCs TOKHBIGIA0en b:
- HaBbIKaMH paboThI ¢ 1udpoBoi Jadoparopueit «Poouki1ady.

MoHUTOpPHHT 00pa30BaTeIbHBIX Pe3yJbTATOB
Cucrema OTCIEKHBAHUSA, KOHTPOJISL U OLEHKH PE3yJIbTaTOB 00y4YeHUs MO JaHHOM
MIPOTPaMME UMEET TPU OCHOBHBIX KPUTEPHUSL:



1. HapgexHOCTh 3HaHMM W YMEHMM — MPEAIOJIaracT yCBOCHHE TEPMUHOJOTHH,
CHO0CO00B U THMOBBIX pelIeHUH B chepe eCTECTBEHHBIX HAYK.

2. ChopMUPOBAHHOCTh JIMYHOCTHBIX KaYECTB — OIMpPEAEISAETCS KaK COBOKYIMHOCTD
[IEHHOCTHBIX OPUEHTALNI B chepe pa3BUTHUS TUIHOCTH.

3. ['OoTOBHOCTH K MPOJOHKEHHIO OOY4YeHHsS B cdepe TPYIOBOWU IEATEIbHOCTH—
ONpe/eNsAeTCs KaKCOONIoIeHWe IMpaBuwil paboTel ¢ LU(pOBBIMU HpHOOpaMu U
MHCTPYMEHTAMH.

Cnoco0bl onpeesieHus1 pe3yJbTATHBHOCTH Peaju3alu NPOrpaMMbl U (pOpMbI
Mo/iBe/IEeHUs1 UTOTOB pPeaTu3aluu MPOrPpaMMbl

B mpouiecce oOyueHUs: MPOBOASTCS pas3Hble BUABI KOHTPOJS pPe3yJIbTaTUBHOCTHU
YCBOCHMS MPOrPaMMHOI0 MaTepuara.

Texymuii KOHTPOJIb MPOBOJAUTCS HA 3aHATUSX B BUJIEC HAOIIOACHUS 32 yCIeXamMu
KOKIOTO oOydJaromierocs, mporieccoM GOpMHpPOBAHUA KOMMETEHIMH. Texymmii
KOHTPOJIb YCIIEBAEMOCTH HOCUT O€30TMETOYHBIN XapakTep U CIYXKHUT JJIsl ONpeaeieHUs
MeJarOTMYeCKUX MPUEMOB M METOAOB ISl MHIWBUAYAJIBHOIO MOAXOAa K KaXIOMy
oOyyaroiemMycsi, KOppeKTUPOBKH T1aHa pabOThI C TPYMIIIOH.

Ilepuoanyeckuii KOHTPOJIb MPOBOAUTCA MO0 OKOHYAHUU U3YUECHUS KAXKJIOW TEMBI
B BHUJIE NIPEACTABIICHUS PE3yJIbTATOB BHIMIOJIHEHUS MPAKTUYECKUX PaOOT.

[lepuoanueckuii KOHTPOJIb MPOBOJAUTCS B BUJIE 3a4ETOB 1O paboTe.

IIpoMeKyTOYHBIIT KOHTPOJIb — OILEHKAa YPOBHS M KayeCTBAa OCBOECHUS
oOyJaronMMucss  JIONIOJIHUTENIbHON  o0mieoOpa3oBaTeIbHOM  00IIepa3BUBaIOIICH
MIPOTPaMMBbI 110 UTOTaM HU3YyUYEHUS pa3zena, TEMbl UM B KOHLIE ONPENEIICHHOTO MEPHoIa
o0yueHus.

dopMaMu KOHTPOJISI MOTYT OBITh:  MEJAaroruvyeckoe HaOMIOACHUE 3a XO0JI0M
BBITIOJIHEHUSI IPAKTHUECKUX PA00T U MPUOOPETECHHBIX HABBIKOB OOIIECHUS.

HTorosasi arrecranusi — nNpoBoauTCA B opMe cOOECEIOBAHUSIC 1IEJIbIO OLICHKU
KauecTBa OCBOCHHUSI  OOyYalOIMMHCS  JIONMOJHUTEIBbHONH  00IIe00pa3oBaTeIbHOM
00111epa3BUBAIOIIEH MPOrPAMMBI TIOCJIEC 3aBEPIICHUSI €€ U3YUEHUS.

B nponecce mpoBesieHHsT UTOTOBOM aTTeCTAllUU OLICHUBAETCS PE3yJIbTaTUBHOCTD
OCBOEHUS MPOTPAMMBI.

Kpurepuu ouieHnBaHus MpUBEAEHBI B Ta0aMuax 1 u 2..

Taomuna 1
Kpurepuu ounennBanusi cpopMHUPOBAHHOCTH KOMIIETEHIUM
YpoBeHb Onurcanne NOBEJEHYECKUX MPOSBICHUI
1 ypoBeHb - OOyuaromuiics He BIaJeeT HABBIKOM, HE TMOHUMAEeT €ro
HEJIOCTATOYHBIN | BAYKHOCTH, HE MBITAETCSA €r0 IPUMEHSITH U PA3BUBATh.
2 YpOBEHB — OOyuaronuiicss HaxXOJUTCS B TPOILIECCE OCBOCHUS JTaHHOTO

pa3BUBaromuiics | HaBblka. O0ydJaroNMics TOHUMAET BaXXHOCTh OCBOCHUSI HABBIKOB,
0JIHaKO He Bcerja d(h(PEKTUBHO MPUMEHSET €T0 B MPAKTHKE.

3 ypoBEHb — OOyyaromuiics MOJTHOCTHIO OCBOWJI IaHHBIN HaBBIK.
ONBITHBIN OOyuaromuiics d3(PQPEeKTUBHO NPUMEHSET HaBBIK BO BCEX
M0JIb30BATEINb CTaHJAPTHBIX, TUTIOBBIX CUTYyaITUsIX.




4 ypoBeHb — Oco000 BBICOKAsi CTENIEHb PA3BUTHSI HABBIKA.

npoABUHYTHIM | O0y4aromuiicsi crmocoOCH TMPUMEHSATh HABBIK B HECTaHIAPTHBIX

TI0JIH30BATENh CUTYaIIMSIX WU CUTYaIUSIX TMOBBIIICHHON CIIOHOCTH.

S ypoBeHb — YpoBeHb pa3BUTHS HaBbIKa, MPU KOTOPOM OOyUaOIIUHCS

MacCTEepPCTBO CTAaHOBUTCSl aBTOPUTETOM M 3KCIIEPTOM B Cpelie CBEPCTHUKOB.
OOyuaroiuiica cnocoOeH mepeaBaTh OCTaJIbHBIM HEOOXOIUMbIE
3HAHUS Y HABBIKH JIJI1 OCBOCHUS M PA3BUTHS JAHHOTO HaBBIKA.

Tabauna 2

KpuTtepun onieHnBaHus1 YPOBHSA OCBOCHHS NPOTrPAMMBbI

YPpOoBHH OCBOCHUS
IPOTrpaMMBbl

Pesynbrar

Bricokuii ypoBeHb
OCBOCHMS
MPOrPaAMMBI

OO6yuaroiyecs I€MOHCTPUPYIOT BBICOKYIO 3aMHTEPECOBAHHOCTh
B Y4yecOHOI, MO3HABaTEIbHOM U TBOPYECKON JESATEIBHOCTH,
COCTaBJIAIONIEH  cojaepkaHue TmporpaMmbl. Ha  wuToroBom
TECTUPOBAHUU TOKA3BIBAIOT OTIMYHOE 3HAHUE TEOPETHUUYECKOIO
Marepualia, IpakTUIeCKoe MPUMEHEHUE 3HaHUI BOIUIONIAETCS B
Ka4ueCTBEHHBIN MPOAYKT

CpenHunii ypOBEHb
OCBOCHHSI
IPOrpamMMBl

Oobyuaromuecs JEMOHCTPHUPYIOT
3aMHTEPECOBAHHOCTh B y4eOHOH,
TBOPYECKON  JIESATEIbHOCTH, COCTABIISIIONIEH  colep)KaHHe
nporpamMmbel. Ha  UTOroBoM  TeCTHpPOBaHUM  MOKa3bIBAIOT
XOpoIllee 3HAHUE TEOPETUYECKOro MaTepuasna, MpPaKTHYEeCKOe
NpUMEHEHUE 3HAHWM BOIUIOMIAETCS B MPOIYKT, TPEOyrOmuii
HE3HAYUTEIHHOU TOpabOTKH

JIOCTAaTOYHYIO
MO3HABATEIHLHOU "

Hwuskuii ypoBeHb
OCBOCHMUS
IIPOrPaMMBbI

HU3KUU YPOBEHb
MO3HABATEIbHOU |
COJIEpIKaHUE

OOGyuaronuecs
3aMHTEPECOBAHHOCTH B
TBOPUYECKOW  JEATEIIbHOCTH,
mporpamMmbel. Ha  UTOroBoM  TECTHpPOBaHWUU  MOKAa3bIBAIOT
HEJI0OCTaTOYHOE 3HAHHE TEOPETUYECKOTO Martepuania,
MpaKkTUYEeCKasi paboTa He COOTBETCTBYET TPEOOBAHUSIM

JIEMOHCTPUPYIOT
y4eOHOH,
COCTaBJISIONIEH




2. CoaepsxaHue MporpaMmbl

2.1 YYEBHBIN IIJIAH
AOMOJHUTEIbHOM 0011e00pa3oBaTe/IbHOI 001Iepa3BUBaOIIei
nporpammbi«Jladoparopusi 3HAHUID)

Ne HasBanwue pasznesna, MoayJsi, TEMbI KonunuectBo yacos
1/ Bceero | Teopus IIpakTrka
1 Baoxk Xumus 38 10 28
1.1 | baox Xumus 1 rog oOydeHus 12 4 34 94
1.2 | baox Xumus 2 rog o0ydeHus 12 4 34 94
1.3 | Brox Xumus 3 TOoJ O0yUICHHSI 144 44 104
2 | Baok ®u3uka 41 11 30
2.1 | bmox ®u3uka 1 rox oOydeHus 12 34 9y
2.2 | briox ®usuka 2 rog 00y4eHus 12 3u 9y
2.3 | bmox ®u3uka 3 roa oOydeHus 17 54 12 4y
3 | baok buoJorus 29 7 29
3.1 | biok buonorus 1 rox o6yuenus 12 4 34 9y
biiox buonorus 2 rog o0yuenus 124 34 94
biok buonorus 3 ron 00yuenus 54 ly 44
Hroro| 108 28 80

2.2 YYEBHO-TEMATHUYECKHWH IIJIAH

JAOMOJIHUTEIbHOI 00111e00pa30BaTeIbLHOI 001Iepa3BUBAOIIEH POrPaAMMbI
«JlabopaTopusi 3HAHUID
IlepBblii rog 00y4eHust

B TOM 4HUCJIC

No HaumenoBanue paznena, moayis, | Kon-Bo pax ®opma
o/ TEMbI 4acos, | Teopus | o o arrecrtanuu/
BCETO KOHTPOJIS
1 |baok Xumus 124 3u | 94
1.1 |2neKkTponpoBOIHOCTh PACTBOPOB 1 10 30 |[IpakTuaeckas

XJIOpUJa HATPHUS U Caxapo3bl,
CpPaBHEHUE C JUCTUIUIMPOBAHHOU
BOJIOM.

pabora.
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1.2  |H3MeHeHue >IeKTPONpPOBOAHOCTH B 1 10 30 |[IpaxTrueckas
pesynbrare npotekanus OBP. pabora.
CpaBHeHUE IEKTPOIPOBOAHOCTH 1 10 30 (IIpakTudeckas

13 [XVOpuna HaTpus B pacTBOpE U B pabora.
"~ |BHIE TBEPIOTO BEIECTBA.
DJIIEKTPONPOBOJHOCTh 1 10 30 (IIpakTuaeckas
14 |HACPIIICHHOTO pacTBopa pabora.
" |oKcHIa/TUPOKCHUIA ATFOMUHMUS.
PacTBOpenue menoyen. 1 10 30 (IIpakTuueckas
1.5 pabora.
B3aumogeiicTBue rupokcua 0apus 1 10 30 |[IpakTuueckas
1.6 |c HUTpaTOM aMMOHHS. pabora.
B3anmoneiicTBe TTOBapE€HHOW COJIU 1 10 30 (IIpakTuueckas
1.7 |c BodoOi. paborTa.
TenoTa ucnapeHus JErKOJIETyUnX 1 10 30 (IIpakTuueckas
1.8 |xuakocteit. pabora.
pH pacTBOpOB KHCIIOTHI U LIENOYH, 1 10 30 |[IpakTuueckas
19 |CPaBHEHHE C NOKA3aHHAMM pabora.
" |cTaHmapTHOTO MHIWKATOPA.
Peakius HelTpanuzanum. 1 10 30 |ITpakTrueckas
1.10 paborTa.
N3mepenue pH 3emiau MOKpbIM 1 10 30 (IIpakTuueckas
1.11 |meTomom. pabora.
N3mepenne PH HachiieHHOTO 1 10 30 (TIpakTudeckas
1.12 |pacTtBOpa OKCHIA/THAPOKCUIA pabora.
ATFOMUHUS
Baok buoJsiorus 124 3u | 9y
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Knerounas memOpana. Opranesisl 1 10 30 |[IpaxThueckas
2.1 |>KUBOW KIJICTKH. pabora.
PacturenpHas kieTka u 1 10 30 |ITpakTrueckas
2.2 |CBOWCTBEHHBIE €l CTPYKTYPHI. paborTa.
dopMBI OpraHU3alMK TALIOMA 1 10 30 |ITpakTrueckas
23 BOJIOPOCJICH HA IPUMEPE HUTYATOMN pabora.
" |dbopmpl.
Kpatkas xapakrepuctuka 1 10 30 |[IpakTuueckas
24 JTUIIaiHUKOB. BHyTpeHHee pabora.
" |cTpoeHuEe IUIITAHUKOB.
Crebenb Kak OpraH TPaBSIHUCTBIX 1 10 30 (IIpakTuueckas
2.5 |pacreHuit, ero cTpoeHue u QyHKIIUH. pabora.
N3MmepeHne BIaXXHOCTH BO3yXa. 1 10 30 (IIpakTudeckas
2.6 pabora.
OCBENIEHHOCTh KaK AKOJIOTHYECKUI 1 10 30 (IIpakTuueckas
2.7 |daxrop. pabora.
CBeTOBasg ¥ TEMHOBAs aJlanTalls. 1 10 30 |ITpakTrueckas
2.8 paborTa.
HccnenoBanue 0CBEMIEHHOCTH. 1 10 30 (IIpakTuueckas
2.9 pabora.
Anp0e10 3eMHOM TTOBEPXHOCTH. 1 10 30 (IIpakTuueckas
2.10 paborTa.
ITporecchl AbIxanust ¥ OTOCUHTE3A. 1 10 30 |ITpakTrueckas
211 pabora.
212 OnpeneneHre KUCIOTHOCTU MOYBBI 1 10 30 |[IpakTuueckas
' pabora.
3 |baok ®uzuka 12 3u | 94
Yckopenne o0beKTa, IPUBI3aHHOTO 1 10 30 |ITpakTrueckas
3.1 [k rpy3y, CBOOOAHO IMAA0IIETO pabora.
BHU3.
392 HccnenoBanue 3aTyxarommx 1 10 30 |I[TpakTuueckas
" |koyebaHU IPYKUHHOTO MasTHUKA. pabora.
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UccnenoBanue 3aTyxaromumx 1 10 30 |I[TpakTuueckas
3.3 |kose0aHUM MaTEMaTUYECKOTO paborTa.

MasITHUKA.

Uccnenosanue 3aBUCUMOCTH 1 10 30 |ITpakTrueckas
3.4 |konmebGaHUM MPYKUHHOTO MasiTHUKA pabora.

OT MacChITPY3a.

HccnenoBanue 3aBHCUMOCTH 1 10 30 |[IpakTuueckas
3.5 |koneOaHuii Npy>KMHHOTO MasiTHUKA pabora.

OT JK€CTKOCTHU TIPY’>KUHBI.

Uccnenosanue 3aBUCUMOCTH 1 10 30 |I[TpakTrueckas
3.6 |konmebaHMI MAaTEMAaTUYECKOTO paborTa.

MasiTHUKA OT JJIMHBI HUTH.

HccnenoBanue yCKopeHus Teia, 1 10 30 |ITpakTrueckas
3.7 |ABMKUMOTO MIPYKUHOHU, OT pabora.

KECTKOCTHU TIPYKUHBI.

UccnenoBanue yckopeHus Tena, 1 10 30 (IIpakTudeckas
3.8 |IBMKHUMOTO MIPYKUHOH, OT pabora.

VUTMHCHUSI TIPY>KUHBI.

JIBI>KEHUE IO HAKIIOHHOM 1 10 30 (IIpakTuueckas
3.9 |mmockocTtw. paborTa.

Uccnenosanue naBiaeHus 1 10 30 (IIpakTudeckas
3.10 |cTonbakumkocTH. pabora.

Uccnenosanue 1 10 30 (IIpakTuueckas
3.11 |0THOCUTEIIbHOWBIIAXKHOCTH. pabora.

HccnenoBanue teMnepaTypsl 1 10 30 |ITpakTrueckas
3.12 |m1aBieHUs JIbaA. paborTa.

HToro 36 9 27

Bropoii roa 00y4yenust
No HaumenoBanue paznena, monyns, | Kos-Bo B ToM qI/IIICH;K dopma
- TEMBI 4acoB, | Teopusi PAKY g rrecramun/
n/m THUKa
BCETO KOHTPOJIS
1 |baok Xummus 124 3u | 9y

1.1 [DneKkTponpoBOAHOCTH PACTBOPOB 1 10 30 (IIpakTudeckas

XJIOpU/a HATPHUS U Caxapo3bl, pabora.
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CpaBHEHHE C TUCTUINIUPOBAHHOM
BOJIOMN.

1.2 DJIEKTPOIIPOBOIHOCTH BOJHBIX 1 10 30 (IIpakTudeckas
pPacTBOPOB KUCIJIOT U HIEIOYEH. pabora.
PacTBOpbI 31EKTPOIUTOB. 1 10 30 |I[IpakTudeckas

1.3 paborTa.
Caxap B cepHOM KUCIIOTE 1 10 30 (IIpakTuaeckas
14 pabora.
N3MepeHne W3MEHEHUS TEIUIOTHI 1 10 30 (IIpakTuueckas
1.5 [OBP. paborTa.
Karanutnueckoe paznoxenue 1 10 30 |[IpakTrueckas
1.6 |mepekucu BOAOPOIa paCTBOPOM pabora.
NepMaHraHaTa KaJus.
['unponus caxapossl B ropsiuei 1 10 30 |[IpakTuueckas
1.7 |(Bogxe. pabora.
N3mepenue PH He 1 10 30 (IIpakTuueckas
1.8 |ruaponu3yronmxcs comue. pabora.
N3mepenne PH runponusyromuxcs 1 10 30 |[IpakTuueckas
1.9 |coneii. pabora.
Nsmepenne PH B pesynbrare 1 10 30 (IIpakTuueckas
peakiuii HOHHOTO OOMEHa ¢ pabora.
1.10 |ygacTuem BelecTBa,
MOJIBEPTAIOILEr0Csl OJTHOMY
THJIPOJIU3Y.
Metuiiopanx B pa3JIMuHbIX Cpeax. 1 10 30 (TIpakTudeckas
1.11 pabora.
OO6pa3oBaHue KpUCTALIIOTHIpaTa 1 10 30 |I[TpakTuueckas

1.12.

cynbdara meau (2) paborTa.
o |baok buosnorus 124 3u | 9y
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XapakTepucTuKa OpraHOB U CUCTEM 1 10 30 (IIpakTuueckas
2.1 |opraHoB HaCEKOMBIX. paboTa.
KoneuHocTH HACEKOMBIX. 1 10 30 |ITpakTrueckas
2.2 paborTa.
KpoBenocHas cucrema u KpoBb 1 10 30 |ITpakTrueckas
2.3 |dernoBexa. pabora.
Kpatkas xapakrepucTuka pbIXJou 1 10 30 |[IpaxTuueckas
2.4 |coequHUTENHHOU TKAHM. pabora.
CrtpoeHue kocTei 1 10 30 |I[TpakTrueckas
2.5 paborTa.
XapakTepucTUKa U CTPOCHHE 1 10 30 |[IpakTuueckas
2.6 |rmaaKo¥ MBIIEYHOU TKAHH pabora.
BnaxxHocTs Bo3ayxa 1 10 30 |[IpakTrueckas
2.7 pabora.
HccnenoBanue TemMnepaTypsl 1 10 30 |ITpakTrueckas
2.8 |BO31yxa M BOJBI pabora.
Uccnenosanue Temmepatypsl 1 10 30 (IIpakTudeckas
g [BO3MYXaH BOBI Kak pabora.
"~ |3KOJIOTHYECKOro (pakTopa BOAHOM
CpeIIb
TenaoKpoBHBIE U XJIATHOKPOBHbBIE 1 10 30 (IIpakTuueckas
2.10 [>KuBOTHBIC paborTa.
Temneparypa Tena 1 10 30 (IIpakTuueckas
2.11 paborTa.
212 MOHUTOPUHT TeMIepaTypbl 1 10 30 |[IpakTuueckas
' aTMoc(epHoro Bo3ayxa pabota
3 |biaok ®@u3nka 12 3u | 94
Uccnenosanue temrepaTypsl 1 10 30 (TIpakTuueckas
3.1 |kuneHus BOJBI pabora.
HccnenoBanue TEIIONPOBOIHOCTH 1 10 30 |I[TpakTuueckas
3.2 pabora.
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3axon lapis 1 10 30 |[IpaxThueckas
3.3 pabora.
3akoH boiing-Mapuorra 1 10 30 |ITpakTrueckas
3.4 paborTa.
3akoH ['eit-JIroccaka 1 10 30 |ITpakTrueckas
3.5 pabora.
OxnaxaeHue mpu UCrapeHuu 1 10 30 (IIpakTuueckas
3.6 pabora.
Biusiaue TpeHus Ha TeMnepaTypy 1 10 30 |I[TpakTrueckas
3.7 paborTa.
Uccnenosanue yaenbHOU 1 10 30 (IIpakTudeckas
3.8 |TermIoeMKOCTH MUIUHAPA pabora.
Uccnenosanue norionareabHoN 1 10 30 (IIpakTudeckas
3.9 |cmocoOGHOCTH MaTepuaioB Pa3HOTO pabora.
I[BETa
KIT 1 10 30 (IIpakTuueckas
3.10 paborTa.
HccnenoBanue 3aBUCUMOCTH CUITBI 1 10 30 |[IpakTrueckas
3.11 |ToKa OT HamMpsKEHHS HAa y4acTKe pabora.
(s
Uccnenosanust 3aBUCUMOCTH CHUJIBI 1 10 30 (IIpakTuaeckas
3.12 |ToKa OT CONMPOTHUBIICHHUS IICTIH pabora.
Hroro 36 9 27
Tperuii rox o0yuenust
No HaumenoBanue paznena, monyns, | Kos-Bo B TOM ZHEIC Dopma
- TEMBI 4acoB, | Teopus TpaK arrTecranuu/
n/m THKa
BCEro KOHTPOJIS
1 |baoxk Xumus 144 4 | 104
1.1 |D5neKTponpoBOJHOCT MOYBbI 1 10 30 |[IpaxTrueckas
pabora.
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1.2 CBolicTBa NPUPOIHBIX BOJI. 10 30 (IIpakTudeckas
Onpenenenre MAUHEPATH3AIIUN BOBI paboTa.
HccnenoBanne MuHepaau3auu 10 30 (IIpakTudeckas

13 BOJIBI pa60Ta.
N3MmepeHue 37eKTponpoBOIUMOCTH 10 30 (IIpakTuaeckas
1.4 |pa3nuyHBIX paCTBOPOB pabora.
UccnenoBanue 10 30 (IIpakTudeckas
1.5 |37eKTpONPOBOAUMOCTUA PABTUUHBIX pabora.
pPacTBOPOB
IToBeneHue BellecTB B BOJE, Y 10 30 (IIpakTuueckas
1.6 |KOTOPBIX OTCYTCTBYIOT pabora.
KPUCTAJUIOTHIPATHBIE (POPMBI
TennoBoit a3 dexT peakuu 10 30 |[IpakTuueckas
1.7 |ueliTpanuzauuu pabora.
Uccnenoanue TEMIEPATYPBI 10 30 (IIpakTuueckas
1.8 |Bo3myxa u BOJIBI pabora.
TernoBbie 3G HEKTh XUMUYECKUX 10 30 (IIpakTuueckas
1.9 |peakumii pabora.
N3mepenne PH pactBopa mocie 10 30 (IIpakTuueckas
1.10 |B3amMoIeiicTBUS MeTaU1a C BOAOU pabora.
N3mepenne PH HanutkoB 10 30 (IIpakTuueckas
1.11 paborTa.
112 Uccnenoanne A0XKIE€BOM BOABI U 10 30 (IIpakTuueckas
' TTOYBBI pabora.
113 N3mMepeHne onTUYECKOW TUIOTHOCTH 10 30 (IIpakTuueckas
' pacTBOpOB xJjopua xemnesa (3) paborTa.
N3MepeHne onTUYECKOW TIOTHOCTH 10 30 (IIpakTuueckas
114 |OKPAIICHHBIX pPacTBOPOB u pabora.

IIOTJIOIICHUEC UMH CBCTa B
HECKOJIbKUX AHalla30HaX AJINH BOJIH
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o | baok buonorus o4 1u 44
CBoiicTBa NPUPOJAHBIX BOJI. 1 10 30 |I[TpakTuueckas
2.1 |OnpeneneHrue MUHEPATU3AIIANA BOJIBI paborTa.
MuenuHoBbI€ U 0€3MHUEIIMHOBBIC 1 10 30 |ITpakTrueckas
2.2 |HEpBHBIE BOJIOKHA pabora.
HccnenoBanre MUHEPATU3ALUH 1 10 30 |[IpakTuueckas
2.3 |BOmBI pabora.
N3mepenne PH nokazarens 1 10 30 |I[TpakTrueckas
2.4 |pacTBOpa paborTa.
N3Mepenue 351eKTponpoOBOHOCTH 1 10 30 |ITpakTrueckas
2.5 |pa3nMMYHBIX pacCTBOPOB pabora.
3 |biaok ®uzuka 17 5y |124
Hccnenoanne 3aBUCUMOCTH 1 10 30 (IIpakTuueckas
3.1 [HampspKeHUs OT COMPOTUBIICHUS pabora.
AIIEMEHTa 1eNH
Hccnenoanue cuibl TOKa OT 1 10 30 (IIpakTuueckas
3.2 |CONMPOTHUBIICHUS DJIEMEHTA IIEMHU TIPU pabora.
napajuieIbHOM COSTUHEHUHN
3aBUCUMOCTh CHJIBI TOKA OT 1 10 30 |[IpakTrueckas
3.3 |HampsDKEeHUS TUTAHUS pabora.
Uccnenosanne 3aBUCUMOCTH 1 10 30 (IIpakTuueckas
34 [MHAYKIMI MArHHTHOTO TOJS OT pabora.
" |cuiBl TOKa, NPOTEKAIOIIETO Yepe3
KaTyIIKy
Uccnenosanue 3aBUCUMOCTH 1 10 30 (IIpakTuueckas
3.5 |MHAYKIMH MarHUTHOTO TOJIS OT pabora.
YHCJIa BUTKOB B KaTYIITKE
36 HccnenoBanue conpoTUBICHUA
" |mroma B MpSIMOM HaIpaBJICHUN
Uccnenosanue BoIbTaMIIEPHON 1 10 30 (TIpakTudeckas
3.7 |XapaKTepUCTUKH TUOaa pabora.
HccnenoBanue npomyckHOM 1 10 30 |I[TpakTuueckas
3.8 |cmocoOHOCTH IMoaa pabora.
39 HUccnenoBanue nencTBus 1 10 30 |I[TpakTuueckas
"~ |MarHMTHOTO TOJIA HA TTPOBOJTHUK C pabora.
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TOKOM

UccnenoBanue nHIYKIIMOHHOTO 1 10 30 |I[TpakTuueckas
3.10 |Toka paborTa.

Uccnenosanue dhororddexra 1 10 30 |ITpakTrueckas
3.11 pabora.

Uccnenosanue conpoTUBICHUS ABYX 1 10 30 (IIpakTuaeckas
3.12 |pa3HBIX METAJIIOB pabora.

Ocuumorpad 1 10 30 |I[TpakTrueckas
3.12 paborTa.

Hccnenoanne cCurHanos 1 10 30 (IIpakTuueckas
3.13 pabora.

HccnenoBanne MarHUTHOTO TTOJIS, 1 10 30 (IIpakTudeckas
3.14 |co3maBaeMoro MoCTOSTHHBIM pabora.

MTOJIOCOBBIM MarHUTOM

HccnenoBanum HarpeBaHus 1 10 30 (IIpakTuueckas
3.15 |mpoBOAHMKA TIPU MPOXOKIACHUU pabora.

TOKa

HaGmaronenne MarHuTHOTO IOJIA 1 10 30 (IIpakTudeckas
316 |KATYUIKH HHYKTHBHOCTH C TOKOM pabora.

' CO CTAJIbHBIM CEPJICYHUKOM IIPH

TJJABHOM M3MCHECHHH TOKA Yepe3 Hee

UccnenoBanue KaTyku 1 10 30 (IIpakTudeckas
3.17 |MHIYKTUBHOCTHU TpaHCchopMaTopa pabora.

Hroro 36 9 27

2.3 COJIEPKAHUE 3AHATHI
110 JOIOJTHUTEJIbHOH 0011e00pa3oBaTe/IbHOM 001Iepa3BUBAIOLIEH

nporpamme «Jlaboparopusi 3SHAaHUID)

IlepBblii rog o0y4eHust

(*Ha ka:knoM 3aHATHM NPOBOANTCH YCTHBIN MHCTPYKTAK Th niis o0yuarommxcs)

No
/o

HaumenoBanue Komn-
paszena, MOy, BO
TEMBI JacoB,
BCETO

Conepxxanue 3aHATHS

19



Baox Xumus

1 12
1.1 | DneKTponpoOBOJHOCTD Nudopmanus o posiu KUJKOCTHU B
pacTBOpPOB XJIOpHUIA Hallel KU3HU, MIOHUMAaHUE
HAaTpus U Caxapo3bl, 34COJIEHHOCTHU MUTHEBOU BOJIBI MO
CPaBHEHHE C 1 pe3yabTaTamM U3MEPEHUH,
JTACTUJLIMPOBAHHOU U3MEPEHUE DIEKTPONPOBOIHOCTH
BOJIOU. pacTBOpa XJopujga HATPpUA U
caxapos3sbl.
1.2 N3menenue
AIEKTPOIPOBOIHOCTH 3HAKOMCTBO MPHU BBITTOJIHEHUH PAOOTHI C
B pe3yJbTare 1 WU3MEHEHHUEM JJIEKTPOIIPOBOJHOCTH B
npotekanus OBP. pacTBOpax ANEKTPOJIUTOB.
CpaBHeHue
AIEKTPOIIPOBOTHOCTH
13 XJIOpUJa HATpUs B 1 HccnenoBanue noseneHus 3JIEKTPOIUTOB
pacTBOpPE U B BUJIE B PACTBOpPE U BHE PacTBOpA.
TBEPJIOTO BEIIECTBA.
DIEeKTPONPOBOAHOCTh
HACBILIEHHOTO
14 |PacTeopa 1 UccnenoBanue noBeneHus cnadbix
OKCHUIa/TUJIPOKCUA 3JIEKTPOJIUTOB B PACTBOPE.
AJFOMUHUSL.
PactBopenue .
15 | menoueii. 1 N3yueHne 3K30TeEpMUUECKHUX peakuuii Ha
IIPUMEPE PACTBOPEHUS LIETIOYEH.
B3aumonericteue
16 |TMAPOKCHIA Oapus ¢ 1 N3ydeHne 3K30TEPMUUECKUX PEAKLINM B
HUTPATOM aMMOHMUS. HEBOJHBIX Cpeaax.
B3aumoperictBue
17 HOBaEeHHofI COJIn C 1 N3ydenune 3K30TEpMUUECKUX PEAKIINI
BOJIOM. IIPY PACTBOPEHNHU BELIECTBA.
Termnora ucriapenus
18 J'ICFI(OJ'IGTy:lI/IX 1 N3yuenue 3K30TepMI/I‘-IeCKIEX peakuui
KUJIKOCTEH. IIPY UCHIAPEHUHM KUIKOCTEM.
pH pactBOpOB N3ydeHue KUCI0M U LIEJTOYHON CPEbl,
19 KHUCJIOTBI U IIEJI0YH, 1 BO3MOYXHOCTH MHCTPYMEHTAIBLHOTO

CpaBHEHHE C
TIOKa3aHUSIMU

MCTOJZa UBMEPCHUA BOAOPOIAHOI'O
IMOKa3aTcJisl U CPAaBHCHHUC €TI0 TOYHOCTU C
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CTaHJAPTHOTO

Ka4CCTBCHHBIM OIIPCACIICHUCM CPCIbI

WHJIUKATOpA. pacTBopa ¢ MOMOIILI0 HHANKATOPA.
Peaxnus N3yuyenue peakiuu HEUTpaIu3aluu U
110 HEWUTpaIu3aluu. 1 OILIEHKA BO3MOYKHOCTH
' WHCTPYMEHTAIIBHOTO METO/1a U3MEPEHHUS
BOJOPOJHOTO MMOKA3aTeIIsl.
N3mepenne pH 3emnmn .
N3ydeHue TUIIOB MOYB ISl PACTEHUH,
1.11 | MOKpBIM METOJOM. 1 .
pa3BUTHE MEXIPEAMETHBIX CBS3EH.
N3mepenue PH
HACBIILIEHHOTO @opMHUpOBaHUS 3HAHUN O TOM, YTO
1.12 | pacTtBOpa 1 HEPaCTBOPUMBIE U PACTBOPUMBIE
OKCHUIa/TUJIPOKCUAA BEILIECTBA SIBJISIIOTCS SJIEKTPOJIUTAMH.
AITIOMHUHUS
2 | baok buosorus 12
Kinerounas memOpana.
. HN3ydenue TeopeTU4ecKoro u
OpraHesibl ;KUBOM
2.1 T 1 IPAKTUYECKOTO MaTepuaa rnpu padboTe ¢
' MHUKpornpenaparoM «KuBoTHas KIIETKay.
PactutenbHas KieTka N3ydenune TeopeTHIecKoro u
2o |H CBOMCTBEHHBIE €11 1 IPAKTUYECKOTO MaTepuaa rnpu padboTe ¢
' CTPYKTYpBHI. MUKpoIpenaparoM «PacturenbHas
KJIETKa.
@opMbl OPraHU3aLNU
. HN3ydenue TeopeTU4ecKoro u
TajjioMa BoAopociei
. IPAKTUYECKOTO MaTepuaa rnpu padboTe ¢
2.3 | HA IpUMepe HUTYATON 1
(bopMbI MUKpornpenaparoM «Hutuaras
PMBI. BOJIOPOCIIbY.
Kparkas
XapaKTepUCTHKA N3ydeHune TeopeTHIecKoro u
24 JUIIAHHUKOB. 1 IPAKTUYECKOTO MaTepuaa rnpu padboTe ¢
' BuyTtpeHHee cTpoeHue MHKporpenapatom «llonepeunslii cpes3
JIMIIAHUKOB. JIMILIAHUKA.
Crebenb Kak opran
N3yuyeHnne TeopeTnyecKoro u
TPaBSIHUCTBIX
. IPAKTUYECKOTO MaTepuaa rnpu padboTe ¢
2.5 | pacTeHui, ero 1 .
MukpornpenaparoM «Ilonepeunslii cpe3
CTpoeHue U QyHKLHH.
KIJIEBEPAY.
N3mepenue
Hayuutbcst uaMepsTh aOCOMOTHYIO
2.6 | BIQXXHOCTH BO3/yXa. 1
BJIQYKHOCTb BO3/yXa C MTOMOIIIBIO IaTUHKa.
2.7 | OCBEeMEeHHOCTh KaK 1 3HAKOMCTBO C 3KOJIOTUYECKUMU
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HKOJIOTUYECKUU
dakrop.

(axTopamu OKpYyKaroIeH Cpebl U
pPacCMOTPETH MOHSITHE OCBEIICHHOCTH KaK
abnoTHuecKoro (hakropa.

CseToBas 1 TEMHOBas

OnpeneneHne OCTPOTHI 3pEHUS OT

2.8 | amamrrarus. 1
OCBEIIEHHOCTH.
Hccaenosanue
WccnenoBanue posu cBeTa B )KU3HU
2.9 | OCBEIIEHHOCTH. 1 .
YeJI0BEKa, JKUBOTHBIX, PACTECHUM.
Anr0en0 3eMHOM
Borruucnenue anb0e10 17151 TOBEPXHOCTH
2.10 | moBepXHOCTH. 1 .
Pa3IMYHBIX TPUPOJAHBIX TOBEPXHOCTEH.
[Ipouiecchl AbIxaHus U
YcranoBneHue GaxTa IbIXaHUSI U
2.11 | doTocunHTE3A. 1
(OTOCHHTE3a KOCBEHHBIM ITYTEM.
Onpenenenue OmnpeneneHue KUCIOTHOCTH MPOObI
KHCIIOTHOCTH TTOYBBI MOYBHI ITyTeM onpezaeneanst pH
2.12 1 MOYBEHHBIX BBITSKEK U U3YUEHUE
BITUSTHUS 3aKUCIICHUS HA POCT U Pa3BUTHE
paCTEHUI.
3 | baok ®u3nka 12
Yckopenue o0beKTa,
HccnenoBanue 3aBUCUMOCTU YCKOPEHHUS
MPUBSI3aHHOTO K
3.1 1 00BEKTa, MPUBA3AHHOTO K TPYy3Y, OT
Ipy3y, CBOOOHO
Macchl 3TOTO Ipy3a.
NaJJaloEero BHU3.
UccnenoBanue .
UccnenoBanue 3aTyxarmux KoiaeOanui
3aTyXarommX
N MPYXUHHOTO MasiTHUKA C TIOMOIIIBIO
3.2 | komebaHui 1
obopynoBanus naboparopuu. [lonyuenue
PY>KUHHOTO .
rpaduka KoaeOaHuii.
MasITHHUKA.
HccnenoBanue .
S — UccnenoBanue 3atyxaromumx KojieOaHuii
RO MaTEMaTHYECKOTO MAaITHUKA C TIOMOIITBIO
3.3 | konebanui 1
obopynoBaHus nadoparopuu. [lonyuenue
MaTEeMaTU4eCKOro .
rpaduka KojaeOaHuu.
MasITHHKA.
UccnenoBanue
3aBUCUMOCTH HccnenoBanre 3aBUCUMOCTH KoJIeOaHUIMA
3.4 KOJIeOaHU 1 NPY>KUHHOTO MasTHUKA OT MacChI C
' PY>KUHHOTO MTOMOIIIBI0 000PYI0BaHUS JTAOOPATOPUH.
MasiTHUKA OT [Tony4yenue rpaduka KoeOaHUN.
MacCChITpy3a.
HccnenoBanne WccnenoBanne 3aBUCUMOCTH KOJICOAHMIA
3.5 | 3aBUCHMOCTH 1 IIPYKMHHOTO MAasATHUKA OT KECTKOCTH
KoJIeOaHwMit MPY>KUHBI MacChl C TOMOIIBIO
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MPY>KUHHOTO o0opynoBaHus 1a00paTOpPUN.
MasiTHUKA OT
YKECTKOCTH NPY>KUHBI.
Hccaenosanue
3aBUCUMOCTH HccnenoBanue 3aBUCUMOCTH KOJIeOaHMM
36 KOJIeOaHM 1 MaTEMaTUYECKOr0 MaITHUKA OT JITTUHBI
' MaTeMaTU4YeCKOro HUTH C TIOMOUILI0 000PYI0BaHUS
MasiTHUKA OT JJTUHBI JabopaTopuu.
HUTH.
Hccnenoanue
UccnenoBanue yckopeHus Tena,
YCKOPEHUSI Tela, N
JBHYKUMOTO TIPYKUHOM, OT )KECTKOCTH
3.7 | ABMKAMOTO 1
. MPYXXUHBI C TOMOIIBIO 000PYI0BaHUS
NPY>KUHOU, OT
JabopaTopum.
YKECTKOCTHU MPYKUHBI.
HccnenoBanue
HccnenoBanue yckopeHus Tena,
YCKOPEHUS Tela, N
JBUKUMOTO TIPY>KUHOM, OT yIJIMHEHUS
3.8 | ABMXUMOTO 1
. MPY>KUHBI C TOMOIILBIO 000PYy10BaHUS
NPYKUHOM, OT
naboparopuu.
YJIMHEHUS IPY>KUHBI.
JIBr>xeHue no HccenenoBanne 3aBUCUMOCTH YCKOPEHUS
39 HaKJIOHHOU 1 rpy3a, IBHXKYILIETOCS 110 HAKIIOHHOU
' MJIOCKOCTH. MJIOCKOCTH, OT yIJjla HaKJIOHA 3TOMN
MJIOCKOCTH.
Hccnenosanue Uccnenosanue gaBieHus
3.10 | maBnenus 1 CTOIOAKUAKOCTH C IIOMOIIBIO
CTOJIOQKHUIKOCTH. o0opyoBaHus 1a00paTOPUH.
HUccnenosanue Hccnenosanue
3.11 | OTHOCUTEIBHONBIAKH 1 OTHOCUTEIbHOWBIA)KHOCTHU C IIOMOIIBIO
OCTH. o0opyaoBaHus 1a00pPaTOPUH.
Hccnenoanue Hccnenosanne teMrepaTypsl IIABJICHUS
3.12 | remmepaTypbl 1 JbJIa C TTIOMOIIIBI0 000PYAOBaAHUS
TJIABJICHHUS JIBJIA. nabopaTopuu
Hroro 36
Bropoii roa 00y4yeHnust
No HaumenoBanue Kon-
n/m azzena, MOIyJst BO
pasjieiia, MORyJIA, ConepxaHue 3aHITHS
TEeMBbI 4acoB,
BCETO
1 baok Xumus 12
1.1 | DneKTponpOBOJHOCTD N3yuenue sBneHUE
PacTBOPOB XJIOpHU/IA 1 3JIEKTPONPOBOIHOCTU B pacTBOpax
HATpHs U Caxapo3hl, AJIEKTPOJUTOB, PACTBOPUTEIIX U
CpaBHEHHE C pacTBOpax HEIIEKTPOJIUTOB.
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JACTUIMPOBAHHOU
BOJIOM.

1.2 DNeKTpOonpOBOAHOCTh N3yuenue sBneHUE
BOJIHBIX PacCTBOPOB 1 3JIEKTPONPOBOTHOCTHA B pacTBOpPaAX
KHUCJIOT U IIEJOYEH. AJIEKTPOJUTOB KHCJIOT U MIEJTOYEN.
PactBOpBI Pa3Butre HaBBIKOB PabOTHI C
13 AIEKTPOJIUTOB. 1 XUMHUYECKUMH PEaKTUBAMH,
000pyI0OBaHUEM U aHAJIU3 MOJYYEHHBIX
pE3yIbTATOB.
Caxap B cepHOI N3ydeHune B3auMOAEHCTBUS caxapa C
1.4 | kucnote 1 CEpPHOM KHCIIOTOM KaK IK30TEPMUYECKON
pEaKIHH.
N3mepenue N3ydenne 3K30TEpMUUECKON PEAKIINU Ha

1.5 |u3MeHEeHUsT TEIUIOTHI 1 npuMepe OBP nepmaHranara kanust u
OBP. CyJIb(UTOM HATPHSI.

Karanmutuyeckoe N3yuyeHune sK30TepMUYECKON pEaKMU Ha

16 |DasoKeHue nepeKkuch 1 pUMepe KaTaTUTHYECKOTO
BOJIOPOJIa PAaCTBOPOM OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOTO
NIEpMaHTaHATA KaJIHsl. Pa3I0KEHHsI IEPEKUCH BOJIOPOJIA.

17 FI/I):[pOJIUI/B caxapo3bl B 1 N3ydenune sK30TEpMUUECKON PEAKITUN
ropsiueit BoJIe. IPU pacCTBOPEHUH BELIECTB.
N3smepenue PH He

1.8 TUAPOIU3YIOIINXCS 1 N3ydenune noBeaeHus cojel B pacTBOPE.
COJIEH.
N3mepenue PH

1.9 TUJIPOJIU3YIOIIUXCA 1 N3yueHnne noBeieHUs COJIEN B paCTBOPE.
COJIEH.
N3mepenue PH B
pe3ynbpTaTe peaKiun

110 HOHHOTO OOMeHa ¢ 1 N3yueHue noBeneHus Coie B paCTBOPE U
y4acTHEM BEILIECTBA, peakuuii HFOHHOTO OOMeHa.
MIOJIBEPTarOILErocs
IIOJIHOMY THIPOJIU3Y.

111 Metunopanx B 1 N3ydeHne KUCIIoN 1 NIET0YHON CPENBI,
pa3IMYHBIX Cpeiax. OLICHKA BO3MOXHOCTH MHJIUKATOPA.
O6pazoBanue

1.12 | kpucramornipara 1 N3ydeHue sxk30TepMHuecKoro 3gpdexra

IIPU pacTBOPEHUH BELIECTBA.
cynbdara meau (2)
2 | baok buosorus 12
XapakTepuCcTHUKa N3yuyeHne TeopeTnyecKoro u

2.1 | opraHoB u cucteMm 1 IPAaKTHYECKOro MaTepuaa rnpu padbore ¢
OpraHOB HACEKOMBIX. MukponpenaparoM «Kpbiio muens.

29 Koneunoctu 1 N3yuyenue TeopeTuyeckoro u
HACEKOMBIX. IPaKTUYECKOTO MaTepuaa rnpu padboTe ¢
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MUKponpenaparoM «KoHEYHOCTh MYeIIbly.

Kposenocnas cucrema

N3ydenune TeopeTudecKkoro u

2.3 | ¥ KpOBb UeJIOBEKa. 1 MPaKTHYECKOTO MaTepualia Ipu padoTe ¢
MukponpenaparoM «KpoBb uenoBekay.
Kpatkas
N3ydenune TeopeTudecKkoro u
XapaKTepUCTUKA
N MPaKTUYECKOTO MaTepuaa rnpu padboTe ¢
2.4 | peIxjoi 1
. MUKporpenaparoM «Peixmas
COCIMHUTEITHLHOM
COCIMHUTENbHAS TKAHbY.
TKaHM.
Ctpoenue xocten N3yuenne TeopeTnIeckoro u
2.5 1 MPaKTUYECKOTO MaTepuaa rnpu padboTe ¢
MUKporpenaparoM «KOCTHBIC KIICTKI.
XapakTepucTuka u N3yuyenue TeopeTuyeckoro u
06 |CTPOCHHE I IKON 1 IPAKTUYECKOT0 MaTepuaa rnpu padboTe ¢
' MBIIIIEYHON TKaHU MUKpornpenaparoM «I maakas MblleyHas
TKaHbY.
27 BnaxxaocTh BO3ayXa 1 dopMHpoBaHNE HABBIKOB U3MEPCHUS
' BJIAXKHOCTH BO3/yXa.
Hccnenoanue
Ha KOHKpeTHBIX MpuMepax H3YYUTh POIb
2.8 | TemmepaTrypsl BO3IyXa 1
TEeMITepaTyphl BO3yXa U BOJBI B KJIacce.
U BOJIbI
HccnenoBanue
TeMIIepaTyphl BO3IyXa
. BOIHE K;g) y dopMUpoBaHUE TPEICTABICHUS O POJIH
2.9 1 TEMIIEpaTyphl B )KM3HU YEIIOBEKA,
HKOJIOTUYECKOTO N
- KUBOTHBIX, PACTCHUH.
(dhaxkTopa BOJHOM
Cpelsl
TernnokpoBHbIE U Ornpenenenue u CpaBHEHUE TEMITEPATYPBI
2.10 | x;TaTHOKPOBHBIC 1 XOJIOTHOKPOBHBIX U TETIOKPOBHBIX
YKUBOTHBIC KUBOTHBIX.
2.11 | Temmnepatypa Tena 1
MoHuTOpHUHT
5 1o | TEMIEpATypHI 1 N3mepenrie u HaOIIOIeHUE 32
' aTMOC(EpHOro U3MEPEHHUEM TEMIIEPATyPhI.
BO3/yXa
3 | Biok ®u3zmnka 12
Hccnenosanue
Hccnenosars TemmnepaTypy KUIIEHUS
3.1 | remmepaTypbl KUTICHUS 1
BOJBI TTPH HOPMAJIBHBIX YCIIOBHUSX.
BOJIbI
32 HUccnenosanue 1 HccnenoBanue TenionpoBOAHOCTH BOIbI
' TETJIONMPOBOAHOCTH P B3aUMOJICHCTBUY C KYCOUYKaMHU JIbJIA.
33 3akoH [lapms 1 HccnenoBaHue 3aBUCUMOCTHU JaBJICHUS
' rasa OT TeMIIEPATYpBhI.
3.4 | 3akon boiins- 1 HccnenoBanue 3aBUCUMOCTH JABJICHUSA
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MapuoTtTta raza ot o0bema.
35 3akoH I'eii-JIroccaka 1 HccaenoBanue 3aBUCHMOCTH 00beMa Trasa
OT TEMIIEPATYPHI.
36 OxJnaxaeHue mpu 1 HccnenoBanue oxyaxaeHus Tena npu
HCTIapeHUN HCTapEHUU BOJBI C €70 MOBEPXHOCTH.
3.7 Bnusinue Tpenus Ha 1 Uccnenosanue BIUSHUS TPEHUS HA
TEMIEPATypy TEMIEPATypy
Hccnenosanue
38 YAEIBbHOU 1 HccnenoBanue yaenbHON TEMIIOEMKOCTH
TEINIOEMKOCTH ATIOMUHUEBOTO [TUIMHAPA.
HWIMHAPA
Hccaenosanue
MOTJIOIIATEILHOM Hccaenosanue noriaomnaTeabHON
3.9 | cmocobHOCTH 1 CIIOCOOHOCTH MaTepHaIoB OEJIOro U
MaTepHaIoB Pa3HOTO YEpHOTIO I[BETA.
IBETa
310 KIIJT, 1 Brruncnenne KVHI[ HarpeBaress
MMOCTOSIHHON MOIITHOCTH.
HccnenoBanue
311 |3BHCHMOCTH CHIIbI 1 NccnenoBanue 3akoHa OMa Ha ydacTke
TOKa OT HaIPsKCHUS LICTIH.
Ha Y4acTKe 1IeNHu
HccnenoBanus
31 |33BHCHMOCTH CHIIbI 1 UccnenoBanne 3akoHa OMa Ha y4acTKe
TOKa OT LIETIH.
COMPOTUBJICHUS 1ICTIH
Hroro 36
Tpernii rox 00y4yeHnus
No HaumenoBanue Koi-
n/m pasicia, MOy, BO Conepxxanue 3aHATUS
TEMBI 4acos,
BCETO
1 | baok Xumus 14
1.1 | DneKTponpOBOJHOCTD N3ydyeHne 3JIeKTpONPOBOHOCTHU B
TTOYBBI 1 pacTBOpax BJIEKTPOJIUTOB,
IIOHUMAaHUE BO3MOXXHOCTH
3JIEKTPONPOBOJTHOCTH MOYB.
1.2 CBoiiCTBa MPUPOAHBIX
BojL. OmpejeNieHIe 1 N3yuenune ciocoba onpenencHus
MUHEpaIU3aIlid BOIbI.
MHHEpaTU3aIUA BOIbI
13 Hccenenosanue 1 N3ydeHnne OCHOBHBIX NTOHSATHH,

MUHEpAIU3AIlUA BOJIbI

CBSI3aHHBIX C MUHEPAJIA3AIMECI. BOJIbI
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N3mepenue

14 |>7eKTponpoBOAUMOCT OmnpeneneHue 3IeKTPONPOBOAHOCTH B
' U pa3IUYHBIX 3aBUCUMOCTH OT TeMIEPATYpPHI.
pacTBOPOB
HUccaenosanue
15 |>7EKTPONpOBOANMOCT Pa3BuTHE HAaBBIKOB pabOTHI C
' U Pa3IMYHBIX XUMHUYECKUMHU PEAKTUBAMM.
pacTBOPOB
[ToBeneHue BelIECTB B
BOJIC, Y KOTOPBIX .
N3ydeHne 3K30TEPMUUECKUX PEAKIINI
1.6 | oTcyTCTBYIOT
IIpY PACTBOPEHUHU BEIIECTB.
KPUCTAJUIOTUIPATHBIC
dbopMbI
TenmoBoit rexr .
17 P N3ydeHnne 3K30TepMUUECKUX PEAKIIUil Ha
' pea MIpUMEpE PeaKIuu HeUTpaIu3aluu.
HEWTpaIu3auu
HccnenoBanue
Ha xoHKpeTHBIX nprMepax MoKaszarh pojb
1.8 | remmepaTypsl BO3ayxa
TEMIEPATYPHI.
U BOJIbI
TennoBbie 3 (HeKThI
1.9 . Pa3BuTHE HABBIKOB ¢ 000PY/IOBAHUEM.
XUMHUUYECKUX PEaKIUi
N3mepenne PH PaccmoTpenue MeraiioB, OypHO He
pacTBopa nociue pearupyronmx ¢ BOJAOW, KOTOPBIE C
110 B3aUMO/ICHCTBUS TEUYEHHEM BPEMEHH BCTYMNAIOT B PEAKIIHIO,
' MeTaJljia ¢ BOJOM HO TIIPU 3TOM SIBJISIFOTCS AJIEKTPOIUTAMU U
3a1a10T onpeAeeHHble 3HaueHust pH
Cpebl.
111 N3mepenue PH N3ydenne coneprkaHusi KACIOT B
' HaIMTKOB HAIKUTKAaX U UX BIUSHUE HA OPTaHU3M.
HccnenoBanue .
. N3yuenne 3aKuCIEHHOCTH JOXKIEBOM
1.12 | noxneBold  BOABI M
BOJIbI U TIOYB.
MTOYBBI
N3mepenue .
9 N3ydeHune noHsATHS ONITUYECKOMN
ONTHUYECKOU
1.13 IJIOTHOCTH U €€ 3aBUCUMOCTBIO OT
MJIOTHOCTH PacTBOPOB
KOHIICHTpPAI[MU pacTBOpa.
xjopuja xemnesa (3)
N3mepenue
OINTUYECKOM
MJIOTHOCTH .
N3ydenune noHsATUS ONTUYECKOMN
OKpalIe€HHbIX
1.14 TJIOTHOCTH U €€ 3aBUCUMOCTBIO OT THUIA
pacTBOpOB u
PacTBOPEHHOTO BEIIECTBA
MOTJIONIEHUE MU

CB€Ta B HCCKOJIBKHX

Mana3oHax

JJIMH
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BOJIH

2 | biok buosorus d)
CBoiiCcTBa MPUPOAHBIX
Ornpenenenue ypoBHS MUHEpAIU3aIlun
2.1 | Box. Onpenenenue 1 BOBI
MUHEpaIn3alny BOJbI )
MuenuHoBbIE U CpaBHUBaHUE MUEIIMHOBBIX U
29 0€3MHUETNHOBBIC 1 0e3MHUETMHOBBIX HEPBHBIX BOJIOKOH I10
' HEPBHbBIC BOJIOKHA 3aKOHY U30JMPOBAHHOIO MPOBEJICHUS
BO30YKJICHHUS.
Hccnenoanue HccnenoBanue MuHepanu3auy BOJBI.
2.3 | MUHEpau3aIuy BOIbI 1 Kiaccuduxanys npupoaHbIX BOJI 110
CTENIEHU MUHEpaIU3aI1u.
N3mepenne PH N3mepenue PH nokazarens pactBopa B
2.4 | moka3zatens pacTBopa 1 3aBUCUMOCTH OT KOMIIOHEHTOB U
TEMIEPATYpPHI.
N3mepenue
N3smepenne PH nokasarens pactBopa B
2.5 | aIeKTpOmpOBOTHOCTH 1
3aBUCHUMOCTH OT TEMIEPATYPHI.
pa3JIMYHBIX PACTBOPOB
3 | baok ®u3nka 17
HccnenoBanue
3aBUCUMOCTH
UccnenoBanne 3akoHa OMa Ha y4acTke
3.1 | HampspKEHUs OT 1 -
COIIPOTHUBJICHUS '
AJIEMEHTA LIeTIH
HccnenoBanue cuibl
TOKa OT
3o | COMPOTHBICHHS 1 HccnenoBanne 3akoHa OMa Ha y4acTke
' AJIEMEHTA LIeTH TpU ETIH.
napasuieIbHOM
COEIMHEHUU
3aBUCHUMOCTb CUJIbI
UccnenoBanne 3akoHa OMa Ha y4acTke
3.3 | TOKa OT HANPSHKCHUS 1
LETIH.
MUTaHUS
HUccnenosanue
3aBUCUMOCTH
WHIYKIIIT UccnenoBanrie 3aBUCUMOCTH UHYKIIMHU
3.4 | MAaTHUTHOTO TTIOJISI OT 1 MarHUTHOTO TMOJIsi OT CUJIbI TOKA,
CHUJIBI TOKA, MPOTEKAIOIIETO Yepe3 KaTYIIIKY.
MPOTEKAIOIIETO Yepe3
KaTYIIKy
HccnenoBanne
NccnenoBanrie 3aBUCUMOCTH UHIYKIIMHT
3aBUCUMOCTH
3.5 1 MarHUTHOTO TOJIsl OT YKCJIa BUTKOB B
WHIYKITAN

MAaramMTHOTI'O ITIOJIA OT

KATyILKE.
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4uCJia BUTKOB B

KaTYIIIKe

UccnenoBanue HccnenoBanue cOPOTUBIICHUS TUOA B
36 |COMPOTHBICHNS IHONA IPsIMOM HarpaBlICHUU.

B IIPSIMOM

HaIpaBJICHUU

Hccaenosanue
3.7 BOJIbTAMIEPHOU OreHKa CONPOTUBIICHUS TUO/A B PSIMOM

' XapaKTEpUCTUKU 1 00paTHOM HANpPaBIICHUU.
auonaa
HccnenoBanne .
. HccnegoBanue nponyckHOM ciocOOHOCTH
3.8 | mpomyckHOM
JMoJa.

CIIOCOOHOCTH TMOAA

HUccaenosanue
39 |/CHCTBIA MAaTHITHOTO HccnenoBanne cuitbl AMrepa.

T0JISI Ha TIPOBOJTHUK C

TOKOM

Hccnenoanue HccenenoBanre BOSBHUKHOBEHUS TOKA MIPU
3.10 | ”HIYKIMOHHOTO TOKA U3MEHEHUH MarHUTHOTO TIOJIA,

MIPOXOISIIETO Yepe3 KOHTYP.

Hccnenoanue HccnenoBanuie 3aBUCUMOCTHU CUITBI TOKA,

3.11 | boroaddexra reHepupyemMoro oTo3JIEMEHTOM, OT
WHTEHCUBHOCTHU U3ITyUYCHHUS.
HccnenoBanue
HccnenoBanue COMPOTUBIICHUS CTaIU U

3.12 | compoTUBIIEHUS IBYX
pPa3HBIX METAJIOB TOMIHIT,

312 Ocuusnorpad HccnenoBanue npuHIUIa padoThl

ocrsuiorpada.

313 Hccnenosanue WccnenoBanue CUTHAIOB, MPUHUMAEMBIX
CUTHAJIOB ocIuIorpadoMm.
HccnenoBanue
MarHUTHOTO TIOJI, HccnenoBanrie MarHuTHOTO TOJIA,

3.14 | co3gaBaeMoro C03JaBa€MOT0 MOCTOSIHHBIM IT0JI0COBBLIM
MTOCTOSTHHBIM MarHUTOM.

MTOJIOCOBBIM MAarHUTOM
HUccnenosannu

315 | Harpesanus HccnenoBanuy HarpeBaHUS MPOBOTHUKA
MIPOBOJTHUKA TIPH P TIPOXOXKICHUH TOKA.
MIPOXOJKJICHUU TOKA
Hab6nronenue
MarHUTHOTO TIOJIS PaccMmoTpeHre MarHuTHOTO TOJIS

3.16 | karymku KATYIIKA WHIYKTUBHOCTH C TOKOM

HHAYKTHBHOCTH C
TOKOM CO CTaJIbHBIM

IMPUITJIABHOM N3MCHCHHUHN TOKA YC€PE3 HEC.
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CEPJIEYHUKOM IIPU
IJIABHOM U3MEHEHHH
TOKA Yepe3 Hee

HccaenoBanue PaccMoTpeHHE MarHUTHOTO TTOJIS

KaTYIIKA KaTYIIKA WHIYKTUBHOCTH C TOKOM 0e3
3.17 | ”HIYKTUBHOCTH 1 CepJICUHMKA U C

TpaHnchopmaropa CEPICYHUKOMITPUIIIIABHOM U3MCHCHHH

TOKa 9CPC3 HCC.

HUtoro 36

2.4. KanengapHbiii yueOHbIH rpaguk peaju3anuy NporpaMmmbl

I'on Ha3zBanue KomuuectBo KomnuectBo | Harer | IIpomon
oOyue | pasnena, MOAYJIs, 4acoB y4eOHBIX | Hayaja | KUTEIb
HUSA TEMBI BCE | TEO | Mpak | HeAe | AHEH | U OKOH- | HOCTb
ro | pus | TMKa | Jib YaHUS | KaHHUKYJI
bnox Xumus 12 3 9
Biox buosorus 36 36 .
12 3 9 01.09.22 | _ nHeH
! 12 3 9 36 30 31.05.23 | sHBaph
Biox ®usuka 36 36
bnox Xumus 12 3 9
Biox buosorus 36 36 .
12 3 9 01.09.23 | _ nHeu
2 12 3 9 36 36 31.05.24 | gHBaphb
Biox ®usuka 36 36 o p
bnox Xumus 14 4 10
Biox buosorus 36 36 .
3 5 1 4 36 36 01.09.23 | _ nHeH
31.05.24
Biox ®usuka 17 S 12 36 36 AHBAPD

3. Oprann3annoHHO-NeIArOru4ecKe yCJA0BHs peaau3auuu J0N0JTHUTEIbHOU
001eo0pa3oBaTebHOI 001Iepa3BUBaOIIel nporpamMmmbi«JladopaTopus
3HAHUI»

3.1. MaTepuajibHO-TeXHUYECKOe oDecniedeHne«/IabopaTtopuu 3HaHUII»
[Iporpamma peanusyercs Ha 6a3ze kabunera Touka pocta MBOY «bephoBckas
COLI»
Jnst 3aHsATUH HEOOXOIMMO TOMEIIeHHEe — Y4eOHbId KaOuHeT, O(OpMIIEHHBIA B
COOTBETCTBHUHM C MPOPHIIeM NPOBOAUMBIX 3aHATHI U 000PYIOBAaHHBII B COOTBETCTBUU C
CaHUTapPHBIMU HOPMaMH.
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No Konuuectso,
HaumenoBanue
n/n IIT.
1. IIpoduianHoe 060pyI0BaHTE
1.1 | JJaboparopus «Pobukiiad» buosorus 2
1.2 | Jlaboparopus «Pobukiiad» Xumus 2
JlabopaTopus «Pobuxiad» dusnka 1
2. KomnbioTepHoe o6opyroBanue
2.1 |Kommbrotepnoytoyk AQARIUS 4
2.2 |MHorobyHKIIMOHAILHBIA IprHTEP Pantium 1
3. IIpe3eHTaniuoHHOE 000PYI0BAHHE
3.1 | IlpoexTop BENQ (B kabuHeTe cTapblii) 1
4, IIporpammHoe obecnieueHue
4.1 |Mertonuueckne peKOMEHIAIUH K JTJA0OpaTOPHSIM 5
4.2. |PykoBojacTBO 10 pabote ¢ mabopatopueit «Pooukirady» 5
4.3. |dpyroe obopynoBaHuH KaOMHETa PUBUKHU, XUMUH,
OMOJIOTHH

3.2 UudopmanmonHoe odbecneyeHue
Cnncok peKkoMeHI0BAHHOI JIUTePaTyphl

Jlnsa meparora

1. buonorus «IlokpbIToOCEMEHHBIE PACTEHUS: CTPOECHUE U KUZHEAEATEIbHOCTDY -

1.

2.

Anatomusi 4yenoBeka. Teno. Kak 3T1o pabortaer/ mon oOmed pemakumeit 11
Abpaxamca: [miep. ¢ anri. A. AuBaepa]. — M.: ACT, 2018. 256 c.: uin.
Canosauuenko, 1O. A. buosorus: nomarosas noaroroska / FO.A. CagoBHHYEHKO.
— M.: Dxemo, 2016. — 320 c.

Hcnonb3oBanue nudpoBbIX J1adoparopuii npu 00y4eHUH XUMUU B CPEAHEN 1IKOJIE/
becnanos II. 1. Hopodeer M.B., Kumun .M., 3umuna A.UN., OpxexoBCkuit
I[1.A. — M.: BUHOM. Jlabopatopus 3uanwuii, 2014. — 229 c.

st o0yuaromerocsi
Marepuanbl-pacrieyaTk yUYUTEsl.

DJIeKTPOHHBIE 00pa3oBaTe/ibHbIE PeCypPChbl H HHTEPHET-PeCypChl

http://school.bakai.ru/?id=newpb041220101544— ©Gakaii - BUpTyaJbHas
IIKOJIa TI0 OMOJIOTUH

3.3 Ucnonb30BaHHe JMCTAHIUOHHBIX 00Pa30BaTeJIbHBIX TEXHOJIOTHI MPH
peaju3anu NporpaMmmbl
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3.4 KaapoBoe o0ecnieuyeHue

[Iporpammy peanusyet nemaror OcunoBa E.A., uMeromuii Beiciiee oOpa3oBaHue
no MpoQuUII0 MEeJArorn4ecKoil AEsTENbHOCTH, MEJaroruieckoe oOpa3oBaHUWE U OIBIT
pabotel ¢ 1989 r.u orBevaromuii KBAIM(PUKAMOHHBIM TPeOOBAaHUAM, YKa3aHHBIM B
npodeccronansHoM cTanaapte «llemaror JOMOIHUTENBHOTO 0OPA30BAHUSY.

3.5 Meroanueckoe odecrneuyeHne

Oco0eHHO CTHOPraHN3aANNU0OPA30BATEILHOHAEATEILHOCTH

PaboTacoOyyaromumMucsnocTpoeHacieyromumoopazom: Isyuenne Teopuu 1o
TEMe MpaKTHYeCKOil palboThl, H3ydyeHHe paboThl OOOPYIOBAHMS, BBITOJHEHUE
MPAKTUIECKOU PabOTHI.

[TpakTHKanoka3bIBaeT,4YTOMMEHHOTAKasIMOAETIbB3aNMOICHCTBUSACACTEMU
MakCUMaibHOA(p(EKTUBHA,JETUYYaTCs  BO  B3aUMOJCHCTBUM  C  IIEAarorom,
000pyI0BaHUEM, JIPYT C APYTOM.

[locie OCHOBHOIO TEOPETUYECKOTO W MPAKTUYECKOTrO Kypca OpraHu3yercs
HAyYHO-TIpAaKTUYECKast KOH(EPEHIUs C BBICTYIUICHUSIMH 00YyYarOIIIXCA.

MeTtoabl 00pa3oBaTeIbHOM 1eATEIbHOCTH
B nepuon oOydeHus] TPUMEHSIOTCA TaKUe METO/Abl OOY4YeHUSI W BOCIUTAHUA,
KOTOpbIE TO3BOJIAT YCTAHOBUTH B3aUMOCBSI3b JACSATEIBHOCTH TIeAarora u o0y4aromnierocs,
HaIpaBJICHHYIO Ha pelieHne o0pa3oBaTeIbHO-BOCIUTATENIbHBIX 3a/1a4.
[To ypoBHIO aKTUBHOCTH UCTIOJIb3YIOTCS METO/IBL:

- 00BSICHUTETLHO-UJUTIOCTPATUBHBIN;

— ABPUCTHYECKUN METOL;

- METO]I YCTHOTO U3JIOKEHHS, TTO3BOJISIFOIINI B JJOCTYITHOM (hopMe IOHECTH 10
0OyJaronIMXcsl CIOKHBINA MaTepHall;

- METOJ] MPOBEPKH, OLICHKH 3HAHMI W HABBIKOB, IO3BOJISIIOIIAN OLICHUTH
Mepe/laHHble TeJIaroroM MaTtepuayibl M, 10 HEO0OXOJWMOCTHU, BOBpPEMS BHECTH
HEO00XOIMMbIE KOPPEKTUPOBKHU 10 YCBOSHUIO 3HAHUHN HA MPAKTUYECKUX 3AHATHUSAX;

- HCCIICIOBATENILCKUN ~ METOJ  00y4YeHus, b1 g1 20110050 oOyyJarommumcs
BO3MOKHOCTh MPOSIBUTH C€0s1, MOKa3aTh CBOM BO3MOYKHOCTHU, JOOUTHCS OMPEICICHHBIX
pEe3yIbTaTOB.

- POOIEMHOTO U3JI0KEHUS MaTepuana, Koraa nepes 00y4aroniuMcsi CTABUTCS
HeKas 3ajlaya, TO3BOJISAIONIAs PEIIUTh OMNpPEACICHHBIN 3Tam Tmpolecca oOydeHus u
MepelTH Ha HOBYIO CTYNEHb O0yUYCHUS;

— 3aKPEIUICHHs] U CaMOCTOSITEIbHON pabOThI 0 YCBOCHUIO 3HAHUM U HaBBIKOB;

— JIAAJIOTOBBIM U TUCKYCCUOHHBIM.

IIpuembl 00pa3oBaTe/IbHOM 1€ATEIbHOCTH
- IUCKYCHHU;

- CO3JIaHHE TBOPUYECKUX PaboT;

- BBICTYIUICHHE Ha KOH(PEPEHIIHSIX.
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3aHsATHE COCTOUT W3 TEOpeTHUecKor (Jiekuus, Oecela) U MPaKTUYECKOW YaCTH,
CO3JAI0TCA BCE HEOOXOMMMBIC YCIOBHS IS TBOPYECKOTO Pa3BUTHS OOYYaIOIIUXCS.
Kaxnoe 3aHsiThe CTPOUTCSA B 3aBUCHUMOCTH OT TE€Mbl M KOHKPETHBIX 3ajJiad, KOTOpbIC
MPETYCMOTPEHBI TIPOTPAMMOM, C YYETOM BO3PACTHBIX OCOOCHHOCTEH HETeH, uX
WHJIUBUAYAJIBHOU MOJTOTOBJICHHOCTH.

OcHoBHBIE 00pa3oBaTe/IbHbIEC IPOLECCHI:

Pemenue yueOHbIX 3a71a4 Ha 6a3e COBPEMEHHOTO 000pY10BaHUS, POPMUPYIOIIHX
CIOCOOBI MPOAYKTUBHOTO B3aUMOJECUCTBHUSI C COBPEMEHHBIM OOOPYJIOBAHUEM C IIEJIBIO
pEIIeHHs TTOCTABJICHHON TPOOIEMBI.

OcHoBHBIE POPMBI JEeATEIbHOCTH:

- IO3HAHUE U YUCHUE;

- 00IIIEHHE;

- HCCJIEIOBAHUE;

- TPYyA.

dopma opraHu3aiuy y4eOHbIX 3aHSITHIL:

- Oecena;

- IpaKkTH4Yeckas padoTa;

— WHIVBUyalIbHAS 3aIIUTa MPOEKTOB;

Tunel y4eOHbIX 3aHATHH:

- NEPBUYHOTO O3HAKOMJICHHS C MaTEpUaJIOM;
— YCBOECHHUE HOBBIX 3HAHUU;

- KOMOWHHPOBAaHHBIH;

— PAKTUYECKUE 3aHSITHS;

— 3aKperUIeHHe, TOBTOPEHHUE;

— HUTOTOBOE.

JuarnocTuxka 3ppekTHBHOCTH 00paA30BATEIHLHOTO MPOIECCA OCYIIECTBIISIETCS B
TEUEHHUE BCEr0 CPOKa peau3aliy MPOTrpaMMbl. ITO MMOMOTAET CBOEBPEMEHHO BBISBIISThH
npoOesbl B 3HAHUAX, YMEHHUSIX OOYydalomuXxcs, TUIAaHUPOBATh KOPPEKIIMOHHYIO paboTy,
OTCIICKUBATh  JUHAMUKY  pa3BuTusi  jgereid. Jnsg  omeHku  s3ddexkTuBHOCTU
o0pa3oBaTenbHON MPOTrpaMMbl  BBIOPAHBI  CIEAYIONINE KPUTEPUHU, OMPEACISIONINe
pPa3BUTHE TBOPUYECKO-UCCIENOBATEIHLCKUX CIIOCOOHOCTEH y 00ydarommxcs: HabtoIeHne
3a paboTON Ha 3aHATUM, IMOJY4YEHHUE 3ayeTa MPU BBHITIOJHEHUHU, BBICTYIUICHHUE C
MIPOCKTaMH Ha KOH(PECHITHSX.

Pe3ynpTaToM yCBOCHHS OOYYAIOIIMMUCS MPOTPAMMBI SIBJISIOTCS: BBITIOJHEHHBIC
MPaKTUYECKHUE PabOTHI.

Y4eOHO-MeTOAMYECKHE CPEACTBA 00yUYCHUA

- HAOOpBI TEXHUYECKON TOKyMeHTaIuuPykoBoACTBO 10 paboTe ¢ jaboparopuei
«PoOuKIad»

- METOJIMYECKHE PEKOMEHAAIUH K JJabopaTopusmM

- MaTepuajbl C UHTEPHET-PECyPCOB

[Ipumensemoe Ha 3aHATHSX JUJAKTHYECKOE U Y4eOHO-METOAMYECKOe
oOecrieueHre BKIIIOYAET B ce0s UMEIOIIHECs K 1abopaTOpuu MaTepHAaIbI.
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Ilenaroruyeckme TeXHOJOTMHU

B mnpomecce oOydeHus MO mporpaMme HUCHOJB3YIOTCS TEJaroruueckue
TEXHOJIOTHH:
npobyieMHOE 00yUCHHUE;

IPAaKTHKO-OPUETUPOBAHHOE O0YUICHHE;

CUCTEMHO-/IeITeITbHOCTHBIA METO/I;

JUYHOCTHOTO OOYYeHHs, HaIlpaBJICHHbIE HAa pa3BUTHE WHIUBUIYATHHBIX
MO3HABATEIIbHBIX CIIOCOOHOCTEH Ka)XJ0ro peOCHKa, PACKPHITHE W HCIIOJIB30BAHHUE €T0
OTIBITA;

- TEXHOJIOTUM COTPYJAHHYECTBA, pPCATU3YIONINE JAEMOKpPAaTHU3M, PaBEHCTBO,
MapTHEPCTBO B OTHOIICHUSX TEarora M 00y4aromerocs, COBMECTHOE BBIpaOATHIBAHHE
I1EJTH, COJCP>KaHUsI, OIIEHKH, HAXO/IICh B COCTOSTHUU COTPYIHHYECTBA U COTBOPUYECTBA;

- TPOEKTHBIE TEXHOJOTHMH — JOCTHKCHHE IENH Yepe3 JACTaJbHYI0 pPa3padOTKy
MpoOJIeMbI, KOTOpas MAO/HKHA 3aBEPIIMTHCS PEANTbHBIM, OCS3a€MBIM IMPAKTHUYCCKUM
pe3yIbTaTOM;

- KOMIBIOTEPHBIC  TEXHOJOTHH, (GOPMHPYIONIHE yMEHHE pabdoTaTh C
uHdopmaIuen;

B npakTtuke BBICTYNAIOT pa3inyHble KOMOMHAIIMHN 3TUX TEXHOJIOTHH.
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