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JlononHuTenbHas o01Iepa3BUBaronIas NporpaMma 1no xumun «B xumuu Bce
MHTEPECHO» Ha ypOBHE OCHOBHOTO OOLIEro oOpa3oBaHMs COCTaBJIEHA Ha OCHOBE
TpeOGoBaHuii K pe3yJibTaTaM OCBOEHUS OCHOBHON 00pa30oBaTEIbHOM MPOrpaMMbl OC-
HOBHOI'O 00111ero o0pa3oBaHusl, MpeicTaBiIeHHbIX B dDenepanbHOM rocyaapcTBEH-
HOM 00pa3oBaTeIbHOM CTaHAAPTE OCHOBHOI'O 0011ero oopazoBanus, a Takxe [Ipu-
MEPHOM ITPOTrpaMMbl BOCIIUTAHUS.

[TOACHUTEJIBHA A 3AIIMCKA

[Tporpamma «B xumun Bce HHTEPECHO» ACTAIM3UPYET COACpKaHuE Kypca BHEYpOU-
HOM J1eATENbHOCTH, 1aeT MOAPOOHOE pacipeiesIEHUE YacoB U MOCIEN0BATEIbHOCTh
U3YUYCHHUS TEM U Pa3/EIIOB.

JlanHas mporpaMMa mpeaHa3HayeHa Il yJalmxcs 8 Ki1accoB, TO3BOJISIET PaACIIIH-
PUTH U YIIyOUTh Y YUaITUXCS IPAKTUUECKOE MPUMEHEHHE TTOJTyYEeHHBIX TeOpeTHYe-
CKHUX 3HAHHUH 110 XUMHHU.

ABTOpcKas mporpaMMa paccuMTaHa Ha ydaluxcs 8 KiIaccoB, OPUEHTHMPOBaHA Ha
yriayOJieHHe ¥ paclIMpeHue 3HaHUM, Ha pa3BUTHE JIF0O03HATEIBHOCTH U MHTEpECA K
XMUMHH, Ha COBEPIICHCTBOBAHUE YMEHHUH ydalluxcs oOpaliaTtbcs ¢ BEIIECTBAMHU,
IPOBOJUTH XUMUYECKHI SKCIIEPUMEHT C UCIIOIb30BAaHUEM COBPEMEHHBIX MPUOOPOB
1 000pyI0BaHMs LIEHTPa 00pa30BaHMs €CTECTBEHHO-HAYUYHOW U TEXHOJIOTHYECKON
HarnpasJjeHHOCTEN «To4kH pocTay.

[Ipu pazpaboTke mporpaMmbl akIEHT JAENajcs Ha BOMPOCHI, KOTOpPhIE B 0a30BOM
Kypce XMMHUU OCHOBHOM IIKOJIBI PaCCMATPHUBAIOTCS HEJOCTATOYHO MOJHO WM HE
paccMaTpuBalOTCA COBCEM. 3a/layM U YIpaKHEHUs 0J00paHbl TakK, YTO 3aHATHUS 110
UX OCMBICTIEHUIO U PEIICHUIO TPOXOIAT JINOO MapayljIeIbHO C U3y4aeMbIM Ha ypOKax
MaTepHaJIoM, JJMOO KaK MOBTOPEHHUE YKE MOJIYUEHHBIX 3HAHUU.

B 00yuenuun xumuu 00JblIOe 3HAUEHHE UMEET SKCIepuMeHT. B nponecce akcnepu-
MEHTAJIbHOM paboThl yyaluecs IpuoOpPETYT OMBIT MO3HAHUS PEATIbHOCTH, SBIISIO-
HIMICS BaKHBIM 3TanoM (GOpMHUPOBAHUS Y HUX YOEXKIEHU, KOTOPbIE, B CBOIO OYe-
peab, COCTaBIISIIOT OCHOBY HAay4HOIO MHUPOBO33pEHHs. Peann3oBaTh yka3aHHBIE
I[EJIM TTIOMOYKET OCHAIIEHHE MIKOJBbHOTO KaOWHETa XMMUU COBPEMEHHBIMHU MPHOO-
paMu 1 000pyI0BaHUEM IIeHTpa 00pa30BaHUs €CTECTBEHHO-HAYUYHON U TEXHOJIOTH-
yeckoi HampaBieHHocTel « Touku poctay. Mcnonp3zoBanue obopyaoBanus « Touka
pocTay MpH peau3aly JaHHON MpOrpaMMbl TO3BOJIUT CO3/1aTh YCIOBHUS:

* IJIs1 PaCIIUPEHUS COACPKAHUS IIIKOJIBHOTO XUMUYECKOT0 00pa30BaHMs;



* JUTSI TIOBBIIICHUS TO3HABATEIHHOW AKTUBHOCTH OOYYAIOIIUXCS B €CTECTBEHHO-
Hay4YHOU 00JacTu;

* ISl pa3BUTHS JTHYHOCTH peOEHKA B Ipoliecce 00ydeHUss XMMHH, €ro CII0COOHO-
cTel, popMHpOBaHKUS M YIOBICTBOPEHHUS COLMAIBLHO 3HAYMMBIX HHTEPECOB M I0-
TPEOHOCTEH;

* U1 pabOTHI ¢ OAAPEHHBIMU ITKOJILHUKAMHY, OPTAaHU3AIIMN WX PA3BUTHS B pa3ind-
HBIX 00J1acTsAX 00pa30BaTEILHOM, TBOPUECKOM NESITEIbHOCTH.

KosnnuecTBeHHBIE AKCIEPUMEHTHI TTO3BOJIAT MOJIy4YaTh JOCTOBEPHYIO UHPOP-
MallMi0 O MPOTEKAaHWW TeX WJIM MHBIX XMMHUYECKHX IPOIeccax, O CBOMCTBax Be-
niecTB. Ha oCHOBE MOJyYEHHBIX 3KCIEPUMEHTATBHBIX JAaHHBIX Y4Yallluecs CMOTYT
CaMOCTOSITEIILHO JIeaTh BEIBOJIbI, 0000IIATh PE3YJIbTAThl, BEISBIATH 3aKOHOMEPHO-
CTH, YTO OJHO3HAYHO OYJIeT CIIOCOOCTBOBAThH MOBBIIICHUIO MOTUBAIUKA OOy4YECHUS
IIIKOJILHUKOB.

AKTYaJIbHOCTh IPOTpamMMbl B TOM, YTO OHA CO3JAET YCJIOBUS JUIsI COLUAIb-
HOT0, KYJIbTYPHOTO U IPO(ECCHOHATBHOTO CaMOOIIpeAeIeHs, TBOPUECKONW caMo-
peanu3aluuu JMYHOCTU peOEHKA, pa3BUTHUS y 00YUAIOIIUXCSl €CTECTBEHHO-HAYYHOM,
MaTeMaTU4eCcKOi, THPOPMAIIMOHHON rPaMOTHOCTH, (POPMHUPOBAHUS KPUTHUECKOTO
U KPEaTUBHOI'O MBIIUICHHS, COBEPIIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOU
HaIpaBJIEHHOCTU. 3HAHMS U YMEHMsI, HEOOXOAUMBIE JJI1 OpraHU3alluK UCCIIEeI0Ba-
TENbCKOU JIEATENBHOCTH, B OyAyIleM CTaHyT OCHOBOMW [yl OpraHU3aluy Hay4yHO-
UCCJIEeI0BATENbCKON NeATENbHOCTH B By3aX, KOJUIE/XKaX, TEXHUKYMax U T.[.

OnHUM M3 OCHOBHBIX MPHUHIMIIOB IIOCTPOEHHUSI IPOTPAMMBI SIBISIETCS IIPHH-
LUI JOCTYIMHOCTH. DKCIEPUMEHTAIIbHBIE JAaHHBIC, NTOJYYEHHbIC YYAIIUMUCS MPU
BBIITOJTHEHUN KOJIMYECTBEHHBIX OIBITOB, IIO3BOJIAT YUYaIIMMCS CAMOCTOSATEIIBHO JIe-
JaTh BBIBOJBI, BBISBIIATh 3aKOHOMEPHOCTH. 1101X0b1, 3a7I0KEHHBIE B COAEPKAHUE
IporpaMMbl Kypca, CO3[Jal0T HEOOXOAMMBIE YCIOBHS JUJISi CHCTEMHOTO YCBOEHUS
yUYalIMMHCS. OCHOB HayKH, JUIsl OOECIeUeHUs] Pa3BUBAOILIEIO U BOCIUTHIBAIOLIETO
BO3JIECTBHS 00YUYEHUS HAa JIUYHOCTh yyamierocs. Gopmupyembie 3HaHUS TOJKHBI
CTaThb OCHOBOI CHUCTEMbI YOKIEHUI HIKOJIbHUKA, LICHTPAIBbHBIM SJIPOM €r0 Hayuy-
HOT'O MUPOBO33PEHHSL.

LIEJIV U 3AJIAUU

K HampaBieHuio nepBOCTENEHHON 3HAYMMOCTH IIPU peanu3aluud oopa3zoBa-
TEIbHBIX PYHKIUH NpeaMeTa « XuMUsD TPATUIMOHHO OTHOCAT (POPMUPOBAHUE 3HA-
HUIl OCHOB XUMHUYECKOW HAYKH KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMUS, ITPaK-



TUYECKOU NeATEeIbHOCTH YEJIOBEKa U KaK OJHOTO U3 KOMIOHEHTOB MUPOBOM KYJib-
Typhbl. 3a/1a4a peaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUUYECKUX 3HAHUN
— BaXHEHMX (PaKTOB, MOHATHIA, 3aKOHOB M TEOPETUUECKUX TTOJIOKECHHH, TOCTYTI-
HBIX 0000IIEeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HaAyKH, 3HAaHUH O Hay4-
HBIX METOJIaX W3YUEHHS BEIIECTB U XMMHUYECKUX PEAKIIMHU, a TaKkke B (hopMUpOBa-
HUW ¥ Pa3BUTUH YMEHUI U CIIOCOOOB JEATEIIbHOCTH, CBSI3aHHBIX C INIAHUPOBAHUEM,
HaOJII0/ICHUEM U MPOBEJACHUEM XUMHYECKOI0 IKCIIEPUMEHTA, COOIOJIEHUEM Tpa-
BIJI 0€30MacHOro oOpaleHusl C BEIIECTBAMH B TOBCEIHEBHOM KU3HHU.

Hapsiny ¢ sTum 11enm u3ydeHus mpeaMeTa B mporpaMMe YTOUYHEHBI U CKOp-
PEKTUPOBAHBI C YYETOM HOBBIX MPUOPUTETOB B CHCTEME OCHOBHOTO 00IIIero oopa-
3oBanusa. CeromHsi B 00pa3oBaHUHM 0CO0O0 3HAYMMON MPU3HAETCS HANPaBIECHHOCTD
oOy4YeHHs Ha pa3BUTHE U CAMOPa3BUTHE JIMYHOCTH, (OPMUPOBAHNE €€ NHTEIUICKTA
U o011eit KynbTypbl. O0yueHne yMEHHIO YUYUThCA U TPOJI0JIKATH CBOE 00pa3oBaHUE
CaMOCTOATENIbHO CTAHOBUTCS OJJHOM M3 BAXKHEUIINX (PYHKIMI y4eOHBIX IPEIMETOB.

B ¢Bs3u ¢ 5TUM IIpY U3y4YEHUU XUMHUU B OCHOBHOM IIKOJIE JOMUHUPYIOILEE 3HAYE-
HUE MpUoOpeNn Takue Ield, Kak:

dbopMUpOBaHKE MHTEIIEKTYalIbHO Pa3BUTOM JTUYHOCTH, TOTOBOM K camMmo00Opa3oBa-
HUI0, COTPYAHHYECTBY, CAMOCTOSATEILHOMY MIPUHSATHIO PEIICHH, CTOCOOHOM aar-
TUPOBATHCS K OBICTPO MEHSIOMIUMCS YCJIOBUSM KU3HU;

HaIIpaBJICHHOCTb O6yquI/I${ Ha CHCTCMAaTHU4YCCKOC HpI/IOGIHeHHe ydqamuxcsa K CaMo-
CTOSATEIILHOM MO3HaBaTEIbHOM ACATCIIbHOCTHU, HAYYHBIM MCTOJAA4M ITO3HAHMA, (1)Op-
MHPYHOIIUM MOTHUBALIUIO U PA3BUTUC CITOCOOHOCTEN K XUMUU,

o0ecrieueHne yciioBUi, CIOCOOCTBYIOIINX MPUOOPETEHUIO0 00YyYatOUMMUCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, TIO3HAHUS W CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB
(KJIFOYEBBIX KOMIIETEHIIMH), UMEIOIINX YHUBEPCATbHOE 3HAYEHUE ISl PA3TMYHbIX
BUJIOB JICSITEIIBHOCTH;

dbopMupoBaHUe YMEHUN OOBSACHSThH U OLICHUBATH SIBJICHUSI OKPYXKAIOIIETO MUpa Ha
OCHOBAHWHU 3HAHUU U OIIBITA, ITOJYYEHHBIX IIPU U3YYEHUH XUMUU;

dbopmupoBaHue y 00yUyarOmMUXCsi TYMAaHUCTUUECKUX OTHOIICHUM, TOHUMAaHUS 1[EH-
HOCTH XMMHUYECKUX 3HAHUU JUTS BEIPAOOTKH SKOJIOTHYECKH 11€JIECO00Pa3HOI0 MOBE-
JIEHUsI B OBITY U TPYJIOBOM JESATEIBLHOCTH B LIEJAX COXPAHEHUSI CBOETO 3I0POBbS U
OKPY’KaIOIIEH IPUPOTHOU CPEBI;

pa3BUTHE MOTHBAITUU K 00YUEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCIIH-
TAHUIO Ha OCHOBE YCBOCHHS OOIIEUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K OCO-
3HAHHOMY BBIOOPY TTPOGUIIS U HAMIPABICHHOCTH JTaJIbHEUIIIET0 00yUeHHUs.



COLAEPXAHUE KYPCA
PA3JIEJI 1. METO/IbI IIO3HAHN A B XUMUU (6 YACOB)

3HAKOMCTBO C OCHOBHBIMHU METOJIaMH HayKU. DKCIIEPUMEHTAIbHbBIE OCHOBBI XUMHH.
3HAKOMCTBO IIKOJLHUKOB C OCHOBHBIMH METOJIaMU HCCJIEIOBAHUSI U 000py10Ba-
HUEM LIEHTpa 00pa30BaHUsl €CTECTBEHHO-HAYYHOU U TEXHOJIOIMYECKON HaIpaBIICH-
Hoctelr «Touku pocray. [IpaBuna moBeaeHUs B KaOMHeTe XUMUHU. BBOJHBIN HMH-
cTpykTax. [IpencraBieHue o TOUHOCTH U3MEPEHUN TUPPOBBIX TATYUKOB U aHAJIO-
roBeIX mpudopoB. [IpencraBienne o TemnepaType miaBiIeHUs, 00PaTUMOCTH T1J1aB-
JICHUS ¥ KPUCTAJLITU3AIIUH.

[IpakTuueckas padora Ne 1 «3ydeHne CTpoeHUs IIIaMEHN.
JIaGopartopubiii onbIT Ne 1 «/lo kakoii TeMnepaTypbl MOXHO HAarpeTh BEIIECTBO?».

JlabopaTopHblil onbIT Ne 2 «M3mepenne Temmneparypbl KAUIIEHUS BOABI C TTIOMOLIBIO
JaTYuKa TEMIEpaTypbl U TEPMOMETPaAY.

JlabopaTophblil onbIT Ne 3 «OnpeneneHue TeMiepaTypbl IIaBICHUS U KPUCTAJUIH-
3alMU METAJLIIa.

PA3JIEJI 2. IEPBOHAYAJIBHBIE XUMUYECKUE I[MTOHATUA (8 HACOB)

HemHoro u3 ucropun xumuu. XvMusi Buepa, CerojHs, 3aBTpa. [IpocTsie U CIOXKHbBIE
BeniecTBa. Ou3NUYEeCKHe U XMMHUYECKHE CBOMCTBA BelIecTB. UHMCTHIC BEIIECTBA U
cMecu. OTIIMYMEe YUCTHIX BEIIECTB OT cMecei. CriocoObl pa3jienieHus: cMecei. 3aKoH
COXPaHEHUSI MACChI BEILIECTB.

[IpakTuueckas padora Ne 2 «CriocoObl pa3ieneHus: CMECei.

JlabopaTopubiit onbIT Ne 4 «Ornpenenenrue BOAONPOBOTHON U AUCTHILTUPOBAHHON
BO/JIBI».

I[eMOHCTpaI_[I/IOHHHﬁ OKCIICPUMCHT Ne 1 «3akoH COXpaHCHUA MAaCChbl BCHICCTB.

PA3JIEJI 3. PACTBOPBI (6 YACOB)



[TousiTe 0 pacTBOpax: OMpe/eIEHUe PacTBOPOB, PACTBOPUTENIHU, PACTBOPUMOCTb,
kiaccudukainus pactBopoB. Kpucrammoruaparsl. BeipamuBanue kpucramio. Cro-
coOBI BBIpAXKCHUST KOHIICHTPAIIUN PACTBOPOB: MAacCOBAs 0JII PACTBOPEHHOTO BEIIIE-
CTBa, MOJISIpHAsI KOHILIEHTPAIIHUA.

[Tpaktuueckas padora Ne 3 «OnpeneneHne KOHIEHTPAIIMHN BEIIECTB KOJIOPUMETPHU-
YECKUM 10 KaJTMOPOBOYHOMY TpaduKy».

JlabopaTopubiit onbiT Ne 5 «/3ydeHne 3aBUCUMOCTH PaCTBOPUMOCTH BEIIECTBA OT
TeMIepaTypb».

JlabopaTopHnblii onbIT Ne 6 «HabmoaeHre 3a pocToM KpUCTaJlIoB.
JlabopaTopHusiii onbIT Ne 7 «IlepechliieHHbIN pacTBOPY.

JlaGopartopusiit onbIT Ne 8 «OmnpeneneHue TeMneparypbl pa3ioKeHUsT KPUCTaIo-
TUAPATay.

PA3JEJI 4. XUMNYECKHUE PEAKIIUU (7 HACOB)

Xumnueckue peakuuu. [Ipusnaku xumudeckux peakuuid. Kinaccudukarms xumude-
CKHMX PEaklHi Mo pa3InuHbIM NpHU3HaKaM. Peakiiuu coeMHeHus, pa3ioKeHus, 3a-
MelieHus1, 0OMeHa, HeHTpanu3aluu.

JlabopaTopusriit onbiT Ne 9 «Peakius coenuaerus hocdopa ¢ KHCIOPOIAOM, OKCHIA
docdopa (V) c Bogoii».

Jla6opaTopusriit onbIT Ne 10 «Peakrust paznoxxenus rugapokcuna meau (11)».
Jlab6opaTopubrit ontbiT Ne 11 «Peakmust pa3noxeHus MajJaxuray.

JlaGopatopubIit onbiT Ne 12 «Peakiiust 3amenieHust Meau KeJIe30M B pacTBOpPE MeJI-
HOT'0 KyIIOpOCay.

JlaGopatopusbiii onbiT No 13 «Peakiuusi 3amenieHus BoJIOpo/ia IMHKOM B pacTBOpE
COJITHON KHCJIOTBD).

Jlab6opaTopusrit onbiT Ne 14 «Peakius 3amenieHns: BOJOpOaa KalbliieM (HaTpueM,
JUTHEM) B BOJIEY.

Jlab6opaTopubriit onbiT Ne 15 «Peakius oOmMeHa Mex 1y KapOOHATOM KaJbIUsS U CO-
JISTHOW KHCIJIOTOW.



JlabopaTopHbiit onbiT Ne 16 «Peakmus oOMeHa MEXTy XJIOPUAOM Oapwsi U CEPHOU
KUCIIOTOW.

JlabopaTopubiii onbIT Ne 17 «Peakius HeHTpamu3aum»

JleMoHCTpanoOHHBIHN dKcriepuMeHT Ne 2 « Boienenne u moriomneHue Termima — mpu-
3HAaK XUMHYECKON PEAKLIN.

PA3JIEJT 5. OCHOBHBIE KJIACCHI HEOPTAHMUYECKWUX COEJIMHEHU (5
YACOB)

Knaccudukanus Heopranmdeckux coeauHeHuid. OKCHIBI — COCTaB, HOMCHKJIA-
Typa, Kiaccudukarus, XuMruiaeckue cBoiictea. [loHsTHE O THAPOKCHUIAX — KUCIIO-
Tax U ocHOoBaHUAX. Ha3Banus u coctaB ocHoBaHui. I1[€10un, nx CBOMCTBA M CIIO-
coObl monydyeHusi. HepacTBopumbie OCHOBaHUS, UX CBOMCTBA U CIOCOOBI TOJTyYe-
Hust. OKCUIIBI U TUAPOKCHUIBI, oOJafaromue ampoTepHbIMU cBoiicTBamu. Kiaccu-
dbuKkays KUcioT (B TOM YHCIIe OPraHHYeCKHE M HEOpraHWYECKHe), UX COCTaB, HO-
MeHKIaTypa. O0nme XUMUYECKHEe CBOMCTBA KHUCIJIOT. Psj akTHBHOCTH METaJlIOB.
CocraB, HOMEHKJIATypa COJIEH, IpaBUIa COCTaBIEHUS (OpMYII conell. XUMUYECKUE
CBOKMCTBA COJIEH.

[Tpaktrueckas padota Ne 4 «[lomydeHne MeTHOTO Kymopocay.
JlabopaTopHslil onbIT Ne 18 «Onpenenenue cocraBa BO3yXay.
JlabopaTopubliit onbIT Ne 19 «Onpenenenue pH paznuunbix cpemy.
JlabGoparopusiit onbiT Ne 20 «OnpeneneHrne KUCIOTHOCTH TOUB.

HemoHcTpannoHHbli 3kciepuMeHT Ne 3 «OcHoBanust. TeroBoit s ekt peakuuu
TMIPOKCUIA HATPHUSL C YTIIEKUCIIBIM Ta30M».

PA3JIEJI 6. XUMNYECKAA CBA3b (2 HACA)

XuMuueckas CBsi3b. Busibl Xumuueckoi cBa3u. Kpucramimmiyeckoe CTpoeHUe Bellle-
ctBa. Kprucramnmueckue peméTkn — aTtoMHas, HOHHAs, MOJIEKYJISIPHAs U UX Xapak-
TEPUCTUKH.

JleMoHcTpaunoHHbii 3kcnepuMenT Ne 4 «Temnepatypa miiaBiaeHus: BEMIECTB € pa3-
HBIMH TUITAMHU KPUCTAJITIMYECKUX PEMIETOK)



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3VYJIbTATBI
JIMYHOCTHBIE pE3yNbTATHI

OO0y4arouiics MOIYyYUT BO3MOXKHOCTD J11 (GOPMUPOBAHUS CIEAYIOIIUX JTUYHOCT-
HbIX YY/I:

® OpCACIICHUC MOTUBALINN N3YUYCHUA y‘lC6HOI‘O MaTepuaJa,

* OIICHUBAHKME YCBAaWBAEMOT'0 YU4EOHOT0 MaTepurasa, UCXOAs U3 COLMAIbHBIX U JINY-
HOCTHBIX IICHHOCTEH;

¢ IIOBBIIICHHUE CBOCTO O6p8,30BaTeJ'H::HOFO YPOBHA KU YPOBHA T'OTOBHOCTH K U3YUCHUIO
OCHOBHBIX UCTOPUYICCKUX CO6BITHI>1, CBA3AHHBIX C PAa3BUTHCM XUMUH U O6I].I€CTB3;

® 3HAaHHWC IIpaBUJI ITIOBCACHUS B qpesBLIqaﬁme CUTYyalUsiX;
¢* OOCHUBAHUC COHI/IaHBHOﬁ 3HAYUMOCTH HpO(i)GCCI/Iﬁ, CBs3aHHBIX C XHMHGﬁ;

* BJIaJICHUE MpaBUiIaMH 0€30MacHOro OOpaIleHUs ¢ XMMHYECKUMHU BEIECTBAMH U
000pyI0BaHUEM, TPOSBICHUE SKOJOTUYECKON KYIbTYPHI.

MeranpeaMeTHbIE PE3yJIbTaThl
Perynarusnbie

OO0y4aromuiics: MOAYYUT BO3ZMOXKHOCTH JJisi (DOPMUPOBAHUS CIEAYIOUIUX PEryJis-
TUBHBIX Y Y JI:

* [IeTIeTI0NIaranue, BKIII0Yast MOCTAHOBKY HOBBIX IIEJIeH, MpeoOpa3oBaHne MpaKTHye-
CKOM 3aJlaud B IMO3HABATEIbHYIO, CAMOCTOATEIHHBIA aHATN3 YCIOBUN TOCTHKEHUS
I Ha OCHOBE Y4€Ta BBIICICHHBIX YYUTEIIEM OPHUEHTHPOB JIEHCTBHUS B HOBOM
y4eOHOM MaTepHae;

¢ INIAaHUPOBAHUC ITYTU JOCTUKCHUA ueneﬁ;

* YCTaHABJICHUE IEJICBBIX IPUOPHUTETOB, BBIJICJICHUE aIbTEPHATUBHBIX CITOCOOOB J10-
CTHKEHHUS TIEJIM U BBIOOp HambOoJee 3pGHEeKTHBHOTO CrIoco0a;

* YMEHUE CaMOCTOATEIIBHO KOHTPOJIUPOBATh CBOE BPEMS U yIIPABJIATH UM;



* YMEHUE IPUHUMATh PEIICHUS B MPOOJIEMHON CUTYyallnu;

* MIOCTAaHOBKAa Y4Y€OHBIX 3aj]a4, COCTABJIICHUE IJIaHA W TMOCJEA0BATEIBLHOCTH JACH-
CTBUI;

¢ OpraHu3anusa pa6oqer0 MCCTa IIPH BBIITOJHCHUH XUMHUYCCKOI'O OKCIICPUMCHTA,

* MPOTHO3UPOBAHKE PE3YJbTATOB OOYUEHUSI, OLICHUBAHKE YCBOCHHOTO MaTepuara,
OIICHKA Ka4eCTBA U YPOBHS ITOJIYyUYCHHBIX 3HAHHUH, KOPPEKITUS TJIaHa B CIIoco0a JIei-
CTBHS IIPU HEOOXOAUMOCTH.

Ilo3uaBarenbpHbBIE

OO0y4Jaronuics MOJyIUT BO3MOKHOCTD It (POPMHUPOBAHUS CIACAYIOIINX ITO3HABA-
TenbHBIX Y Y :

* MIOWCK U BBIJIeJICHHE HHGOPMAIIUH;

* aHaJIU3 yCIOBHUI M TpeOOBaHUIl 3a7auu, BHIOOP, COMOCTABIEHNE U 0OOCHOBaHHE
criocoba pelieHus 3a1a4u;

* BeIOOp Hanbosee h(HEKTUBHBIX CIIOCOOOB PEIICHHS 3a/a4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* BBIJIBIDKEHHE U 000CHOBaHWE THIOTE3bI, BEIOOP criocoba e€ MpoBEPKU;

¢ CaMOCTOATCIbHOC CO3JaHMC aJIropuTMa ACATCIBHOCTHU IIPpHU PCIICHHUHN Hp06HeM
TBOPYCCKOI'O U ITIOUCKOBOT'O XapPaKTCpa,

* YMEHUS XapaKTepru30BaTh BEIIECTBA [10 COCTaBY, CTPOCHUIO U CBOMCTBAM;

* ONMCHIBAHNUE CBOMCTB: TBépI[BIX, KUAKHUX, Fa3006p33HBIX BCIICCTB, BBIACIICHUEC UX
CYIICCTBCHHLBIX IIPU3HAKOB,

* U300pakKeHNE COCTaBa MPOCTEHIIINX BEIIECTB C MOMOIIBIO XUMUYECKUX (POPMYI U
CYUIHOCTH XMMHUYECKHX PEaKLIUI C TOMOIIBI0 XMMUYECKHX YPaBHEHUH;

* IPOBEICHNE HAOIIOACHUH, ONTMCAHUE PU3HAKOB U YCIOBUM TEUCHHS XUMUIECKUX
peaxiuii, BBIMOJHEHNE XUMHUYECKOTO IKCIIEPUMEHTa, BBIBOJBI HA OCHOBE aHAIIM3a
HAOJTFOICHUH 32 SKCTIEPUMEHTOM, PEIIeHUE 3a71a4, TTOJTyICHIE XUMUYIECKON HH(OP-
MaIi¥ U3 Pa3InIHBIX HCTOYHUKOB;

®* YMCHHC OPIraHHU30BbIBATH HCCICAOBAHNC C LCJIBIO IIPOBCPKH I'MIIOTC3,

® YMCHHC ACJIaTh YMO3AKIIIOYCHUS (I/IHI[YKTI/IBHOG H 110 aHaHOFI/II/I) U BBIBOJBI,



®* YMCHHC 00BEKTHBHO OLICHUBATDH I/IH(i)OpMaLII/IIO O BCHICCTBAX U XUMHNYCCKHUX IIPO-
neccax, KPpUTUICCKU OTHOCUTLCA K HCCBﬂOHaquOﬁ I/IH(I)OpMaIII/II/I.

KOMMYHI/IKaTHBHBIG

OO0y4aromuiics MOJYYUT BO3MOKHOCTH JIJIsl (JOPMUPOBAHUS CIICTYIONTUX KOMMYHU-
KaTUBHBIX Y Y JI:

¢ II0JIHOC U TOYHOC BBIPAKCHUC CBOUX MBICJIE B COOTBETCTBHUH C 3aJa4yaMi U yCJIO-
BHUAMHU KOMMYHHUKAIIUN;

* aJICKBAaTHOE MCIIOJIb30BAaHUE PEUEBBIX CPEACTB ISl YUAaCTUS B TUCKYCCUU U apry-
MEHTAIIMU CBOEH MO3UIIMH, YMEHUE TIPEACTABISATh KOHKPETHOE COEPKaHUE C CO00-
IIEHUEM €ro B TMCbMEHHOUN U YCTHOU (hopme, orpesielieHrne Croco00B B3auMO/IEH -
CTBUS, COTPYAHUYECTBO B IMOMCKE U cOope nHpopmaIuu;

* ONpeJIeICHHEe CIIOCOO0B B3aMMOCHCTBHSI, COTPYTHUICCTBO B TIOUCKE U COOpE MH-
dbopmaiuu, ygactue B Juajore, IiiaHUPOBaHUE OOIIUX CIIOCOO0B padOThI, IPOsIBIIE-
HUE YBAXHUTEIBHOTO OTHOIICHHUS K IPYTUM YYaIluMCS;

¢ OIMMCAaHHEC COACPIKAHUS BBIITOJIHACMBIX I[GIZCTBHfI C LCJIBIO OPUCHTUPOBKHU B IIPC/I-
MeTHOHpaKTquCKOﬁ ACATCIIBHOCTH,

® YMCHHA YUYUTHIBATH PA3HBIC MHCHHA U CTPCMHUTLCSA K KOOPAWMHAIWH PA3JIMYHBIX
HOSI/IHI/Iﬁ B COTPYAHUYICCTBC,

* (hopMyJIHpOBaTh COOCTBEHHOE MHEHUE U MO3ULINIO0, ApTYMEHTUPOBATh U KOOPIU-
HUPOBATh €€ C MO3ULMAMU MApTHEPOB B COTPYAHUUECTBE MPHU BHIPAOOTKE OOIIETO
pEeLIEHNs] B COBMECTHOU JIEATEIIBHOCTH;

® OCYLICCTBJIIATD B3aMMHbIN KOHTPOJIb U OKAa3bIBATb B COTPYAHHUYCCTBC H€O6XO,Z[I/I—
MYIO B3aUMOIIOMOIIIb,

* IUIAHUPOBATH OOIIUE CIOCOOBI PabOTHI; OCYIIECTBISITH KOHTPOJb, KOPPEKIIUIO,
OIICHKY JIEMCTBUI MmapTHEPA, YMETh yOEKIaTh;

* CIIOJIb30BaTh aJICKBATHBIE S3BIKOBBIE CPEACTBA JJIsI OTOOPAXKEHUSI CBOUX YYBCTB,
MBICJIEH, MOTMBOB U MOTpPeOHOCTEN; 0TOOpakaTh B peuH (omucaHue, 0ObICHEHNUE)
coJiepKaHUe COBEPILAEMBIX JIEUCTBUM, KaK B (pOpME IPOMKOI COLIMAIM3UPOBAHHON
peuu, Tak ¥ B popMe BHYTPEHHEH peuu;

® pa3sBUBATb KOMMYHHKATUBHYIO KOMIICTCHIHIO, MCIIOJB3Yys CPCACTBA YCTHOﬁ u
MMMCbMEHHOM KOMMYHHKalIUU ITPpHU pa60Te C TCKCTaMH qu6HHKa 141 I[OHOJIHI/ITCJII)HOﬁ



JUTEpPATypOH, CIPaBOYHBIMHU TaOJHUIIAMH, TPOSBISTH TOTOBHOCTh K YBa)KEHUIO
MHOM TOYKHU 3peHUs NPU 00CYkKIACHUH PE3yIbTATOB BHIMOIHEHHON paboThI.

[TpeameTHBIE pe3yIbTaThI
OO0yyaromuiicst Hay4uTCs:

* IPUMEHSITh OCHOBHBIC METOJIbI MO3HAHUs: HAOJIOJEHUE, U3MEPEHUE, DKCIIEpH-
MECHT;

* OMKCKLIBAThH CBOMCTBA TBépI[BIX, KNIKUX, Fa3006p33HBIX BCUICCTB, BBIJICIIAA UX CYy-
IMCCTBCHHBIC IIPU3HAKH,

¢ paCKpbIBATb CMBICJI 3aKOHA COXPaHCHHA MACChI BCIIICCTB, aTOMHO-MOHeKYHHpHOﬁ
TCOPHUU,

¢ pa3jind4aTb XUMHNYCCKHUC U (bHSI/ILIeCI(I/IC SABJICHHA, HA3BIBATb IIPU3HAKHU W YCJIIOBUA
IMPOTCKAaHU XUMHYCCKHUX peaKHHﬁ;

* coOmroaTh MpaBmia 6€30MacHoi padOThI IPU MPOBEICHUHN OTIBITOB;
* I0JIB30BATHCS JIAOOPATOPHBIM 000PYIOBAHUEM U TIOCYIOK;
* [TOJTy4aTh, COOMpaATh Ta3000pa3HbIC BEIIECTBA U PACTIO3HABATH UX;

® XapaKTCpHU30BaThb (I)I/IBI/I‘ICCKI/Ie 1 XMMHMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOP-
TaHN4YCCKHUX COGHHHGHHﬁ, INIPOBOJWTL OIIbITHI, IMOATBCPIKAAIOIMNUEC XHUMHUYCCKHUC
CBOMCTBA HN3YYCHHBIX KJIACCOB HCOPIraHUYICCKUX BCIICCTB,

* PaCKpbIBaTh CMBICJ MIOHATHS «PACTBOP», BBIYUCIIATH MACCOBYIO JIOJIFO PACTBOPEH-
HOTO BELIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEAECIEHHON MacCOBOM J10JIEN
pacTBOPEHHOI'O BELIECTBA;

* XapaKTepU30BaTh 3aBUCUMOCTh (DU3UUECKUX CBOMCTB BEIIECTB OT TUIIA KPUCTAJI-
JIAYECKOMN PEIETKH, ONPEAECTATh BUJI XUMAYECKOHN CBSI3U B HEOPTAaHUYECKUX COCIH-
HCHUSX;

* IPOBOJIUTH OIBITHI 1O MOJYYECHUIO U U3YYECHUIO XUMUYECKUX CBOMCTB Pa3IMYHBIX
BCIICCTB;

¢ I'paMOTHO 06pau1aTLc;1 C BCIICCTBaAMH B HOBCGI[HGBHOﬁ KHN3HU.

OO0yuaromuiics MOJYyYUT BOZMOKHOCTh HAYUYUTHCS:



* BBIJIBUTATh U IIPOBEPATH SKCIEPUMEHTAIIBHO TUIIOTE3bl 0 XUMUYECKUX CBOMCTBAX
BEILIECTB Ha OCHOBE UX COCTaBa U CTPOCHUS, X CIOCOOHOCTU BCTyIaTh B XUMUYE-
CKHE€ PEaKINH, O XapaKTepe U MPOAYKTaX Pa3IMIHBIX XUMUYECKUX PEaAKIIHA;

® XapaKTCpUu3oBaTh BCIICCTBA IO COCTABY, CTPOCHUIO U CBOfICTBaM, YCTaHaBJINBATb
IMPUYHUHHO-CIICACTBCHHBIC CBA3U MCKIAY JAHHBIMH XaPAaKTCPHUCTHUKAMHN BCIICCTBA,

* UCIIOJIB30BaTh MPUOOPETEHHBIE 3HAHUS I IKOJIOTUUECKU IPAMOTHOTO ITOBEICHUS
B OKPY’Karolleu cpene;

* UCIOJIb30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIUU MTPU BBIIOJIHEHUU MPO-
€KTOB U pEelIeHUH Y4eOHO-UCCIIeI0BAaTEeIbCKUX 3a/1a4 10 U3YUYEHHUIO0 CBOMCTB, CIIO-
cOOOB MOJIyYEHUS U PACIIO3HABAHUS BEILIECTB;

* 00BEKTHBHO OIICHHUBATDH I/IH(I)OpMaHI/II-O 0 BCHUICCTBAX U XUMHNUYCCKHX ITPOLCCCAX;

¢ OCO3HABAaThb 3HAYCHHUC TCOPCTHUICCKUX 3HAHUU 110 XUMHUH JJIIs1 HpaKTH‘{€CKOI>'I ACs-
TCJIBHOCTH YCJIOBCKA,

¢ CO30aBaTb MOACIHN U CXCMbI IJIsI PCIICHUA y‘IC6HBIX M ITI03HAaBAaTCJ/IBHBIX 3a1a4,

IIOHUMAaTb H€O6XOI[I/IMOCTB COGHIOI[CHI/IH Hp@ﬂHHC&HHﬁ, nperaracmMblXx B THCTPYK-
OUAX 110 UCITIOJB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XMMHUH U Ap.



TEMATHUYECKOE INTAHUPOBAHUE

No | Hanme- | KonuuectBo yacoB [Inanupyembie  pe- | DnekTpoHHble (LUpo-
1/ | HOBaHUE 3yJIbTAThI BbI€) 00pa3oBaTEIIbHBIC
I | pa3fesoB pecypchl
u TEM | Bcer |Tmpa |Ja- | IEMOH-
npo- 0 KTH- | 60- | cTpa-
IpaMMbI 4ye- | pa- | IUOH-
CKA | TOp- | HBIE
e HbIE | DKCIIe-
pa- | OTBIT | pU-
00T | BI MEHTBI
BI
1 |Metonsr |6 1 3 0 Onpenendarb BO3- | MaTepuanbHO-TeXHUYE-
NIO3Ha- MOKHOCTh MpOBeje- | ckas ~ 0a3a  ILeHTpa
HUS B X1- HUA peakuui u npo- | «Touka pocTtay.
MU IIECCOB, TPEOYIOMMX | DINEKTPOHHBIE NPE3EHTa-

HarpeBaHusl.
YMeHue  BbIOMpATH
pUOOPHI TSI IPOBE-
JICHUsI  U3MEpPEHUH,
TpeOYIOIIHUX TOYHO-
CTHU IOKa3aHUM.
3HaTh IIPOLIECCHI,
MpPOTEKAOIME MpHU
MJIaBJICHUU BEIECTB
U UX KpHUCTaUIM3a-
117078

YMeHue pabotaTh C
000pyTIOBaHUEM IICH-
Tpa oOpazoBaHUsl
€CTECTBEHHO-HayY-

1805058
Caur OUIIN. OrtxkpsI-
TBIA OaHK 3aMaHWil I

dbopMupoBaHUsS ~ ecTe-
CTBEHHO-HAYYHOM TIpa-
MOTHOCTH.

https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-

otsenki-
yestestvennonauchnoy-
gramotnosti

Caiit Equnas xomnexkus
mdpoBeIX  oOpa3oBa-
TEIBHBIX pECypCoB.
http://school-

collection.edu.ru/catalog
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HOM U TEXHOJIOTHUYE-
CKOM HampaBJICHHO-
crer «Touku pocray.
YmMenue I10JIb30-
BAaTbCSl HArpeBaTellb-
HBIMU [TPHOOpPaMHU.
ITimanupoBats U ocCy-
LIECTBIIATh HA IIPaK-
THUKE  XHMHYECKHE
DKCIEPUMEHTHI, MPO-
BOJIUTH HAOJIIO/IEHUS,
JenaTh BBIBOABI 10
pe3yibTaram  JKCIie-
pUMEHTA.

CnenoBarb  mpaBu-
JaMm 0e30MacHoi pa-
00ThI B JJabopaTtopuu
IIPU  UCIIOJIB30BaHUU
XUMHUYECKOU ITOCY bl
U 00opymoBaHUS, a
TaK)Ke MpaBwiiaM 00-
pamieHust ¢ TOpIo-
YUMH BELICCTBAMU

B OBITY

Caur ®denepanbHbI
HEHTP UHPOPMALIMOHHO-
oOpa3oBaTenbHbIX  pe-
CYpCOB.
http://fcior.edu.ru/

[IepBo-
Hayallb-
HBIE XU-
MHYe-
CKHE IIO-
HATUS

YMeTp oTIM4aTh BO-
JOMPOBOAHYIO BOIY
OT JWCTWIIMPOBAH-
HOW, 3HATh, [OYEMY
JUTSl IPOBEJICHUS DKC-
IIEPUMEHTOB HCIOJIb-
3YIOT  JUCTUIUIMPO-
BaHHYIO BOJY.

YmMmerb ornuuath Gu-
3UYECKUE MPOLECCHI
OT XHMMHYECKUX €
aKIIHH.

3HaTh, YTO MpHU MpPO-
TEKaHUU peakuuin
MOJIEKYJIbI  BEILECTB
paspy1aroTcs, a
aTOMBI COXPaHSIOTCS
(s BeIIecTB C MO-
JEKYJISIPHBIM ~ CTpOe-
HHUEM).

MarepuanbHO-TEXHUYE-
ckag  0aza  ueHTpa
«Touxka pocray.
DJIEKTPOHHBIE NIPE3ECHTA-
VM.

Caiir OUIIN. OTKpBI-
TBIM OaHK 3aJaHuil I
dbopMupoBaHus  ecTe-
CTBEHHO-HAy4YHOW TIpa-
MOTHOCTH.
https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti

Cait Ennnag xoyuiexims
uudpoBeix  oOpasoBa-
TEIBHBIX PECYpCOB.
http://school-
collection.edu.ru/catalog
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3HaTh bopmynu-
POBKYy  3aKkOHa U
yMETh  TIPUMEHSTh
€ro Ha MIPaKTUKE, TIPH
pELIEHUU PACUYETHBIX
3a/ady.

YMenue pabortath ¢
000pyTOBaHUEM IICH-
Tpa oOpa3zoBaHUsl
€CTECTBEHHO-HaY4-
HOM M TEXHOJOTHYe-
CKOM HaIpaBJICHHO-
crer «Touku pocray.
[InanupoBath U ocy-
IIECTBJIATh HA TIPAK-
TUKE  XUMHYECKHUE
AKCIIEPUMEHTHI, MPO-
BOJIUTH HAOJIIOJICHHS,
JeNaTh BBIBOABI II0
pe3ylbTaTaM 3KCIie-
pUMEHTA.

CnenoBare  mpaBu-
nam Oe3oIacHou pa-
00ThI B TabopaTtopuu
MpU  HUCTOJIB30BAHUH
XUMHUYECKON MOCY/IbI
u o0opynoBaHUs, a
TaK)Xe MpaBmIaM 00-
pamieHuss ¢ TOopo-
YUMHU BEIIECTBAMU B
OBITY

Caur ®denepanbHbI
HEHTP UHPOPMALIMOHHO-
oOpa3oBaTenbHbIX  pe-
CYpCOB.
http://fcior.edu.ru/

Pac-
TBOPEI

Nmers mnpencrasie-
HUE O PA3HOW 3aBHU-
CUMOCTH PacTBOpPHU-
MOCTH BEIIECTB OT
TEMIIEpPaTypHI.
YMeTh UCIOJIBb30BATh
nuPpoBOM  MHUKPO-
CKON UUIA W3y4YEeHUS
(bOopMBI KpUCTAIIIOB.
Nmers mnpencrasie-
HHE O pPa3JIMYHON
HACBIIIEHHOCTU pac-
TBOpa  pacTBoOpsie-
MBbIM BEILIECTBOM.

MarepuanbHO-TEXHUYE-
cKas Oaza IEHTpa
«Touxka pocray.
DJIEKTPOHHBIE MPE3EHTA-
IIVH.

Caittr  ®UIIN. OrtkpsI-
TBIM OaHK 3aJaHui IS
dbopMupoBaHUsS ~ ecTe-
CTBEHHO-HAYyYHOU Tpa-
MOTHOCTH.
https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenki-



http://fcior.edu.ru/
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YMeTh  omnpeaensrhb
KOHIICHTpAIMIO pac-
TBOpa,  HUCIOJB3YS
UHCTPYKITHIO.

3HaTh CMOCOOHOCTH
KpUCTAJUIOTHPATOB
paspymiatbcsi  MpH
HarpeBaHUU.
YMenue paborath ¢
000pyI0BaHUEM TICH-
Tpa oOpa3oBaHuUs
€CTEeCTBEHHO-HAYY-
HOW M TEXHOJOTrW4Ye-
CKOM HaIpaBJIE€HHO-
crert «Touku pocray.
[InanupoBath U ocy-
HIECTBIIATh HA MpPaK-
THUKE  XUMHYECKHUE
DKCIIEPUMEHTHI, MPO-
BOJIUTH HAOJIIOJICHHS,
JeNaTh BBIBOABI TIO
pe3yiibTatam JKCIie-
pUMEHTA.

CrnenoBath  mpaBu-
nam Oe3oIacHoOu pa-
00THI B 1abopaTopuun
P UCIOJIb30BaHUU
XHMHUYECKOU TTOCYIbI
u o0OpyJIoBaHMS, a
TaK)Xe MpaBwIaM 00-
pamieHusi ¢ Tropro-
YUMHU BEIIECTBAMHU B
ObITY

vestestvennonauchnoy—
gramotnosti

Caiit Equnas komiexkuus
nudpoBeIX  oOpazoBa-
TEIBHBIX pEeCypCoB.
http://school-
collection.edu.ru/catalog
Caur ®denepanbHbIN
IEHTP WH(POPMAIIMOHHO-
o0pa3oBaTeNbHbIX  pe-
CYpCOB.
http://fcior.edu.ru/

XUMHuye-
CKHE pe-
Ak

Hcnonbs3oBaTh XuMu-
YECKYI0 CHMBOJIMKY
TUTSt COCTaBJICHUSA
dbopMylI  BEIECTB,
MOJIEKYJISIPHBIX
YPaBHEHUN XUMHYE-
CKUX PEaKIUU.
IloHnMaTh CyIHOCTH
rpouecca HeuTpaiu-
3allUM U TIPUMEHATH
MpOLIECC HEUTpau-
3aIlMU Ha MPAKTHKE.

MarepuanbHO-TEXHUYE-
cKas 0aza LEHTpa
«Touka pocrtay.
DJIEKTPOHHBIE MTPE3CHTA-
I[UU.

Caittr  ®UIIN. OrtxkpsI-
TBIM OaHK 3aJaHuil IJIs
dopMHupOBaHUS ~ ecTe-
CTBEHHO-HAYYHOW TIpa-
MOTHOCTH.
https:/fipi.ru/otkrytyy-
bank-zadaniy-dlya-
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YMmenue pabotaTh C
000py1I0BaHUEM IIE€H-
Tpa oOpa3oBaHUs
€CTEeCTBEHHO-HAYY-
HOW M TEXHOJOTHYe-
CKOW HampaBJIEHHO-
crer «Touku pocray.
[limanupoBats U OCy-
IIECTBIIATh Ha TIPaK-
TUKE  XUMHYECKUE
AKCHEPUMEHTHI, MPO-
BOJUTH HAOJIIOJICHHUS,
JenaTh BBIBOJBI 10
pe3yibTaram JKCIie-
pUMEHTA.

CnenoBarb  mpaBu-
nam Oe3oIacHou pa-
00THI B TabopaTtopun
P UCIOJIB30BaHUU
XUMHYECKOU TTOCYIbI
u o0opylnoBaHUs, a
TaK)Xe MpaBUIaM 00-
pamieHust ¢ TOplo-
YUMU BEIIECTBAMHU B

otsenki-
yestestvennonauchnoy-
gramotnosti

Cant Enunag xoyuiekuus
nudpoBeIx  obOpasoBa-
TEJIBbHBIX peCypcoB.
http://school-
collection.edu.ru/catalog
Canr denepabHbINA
LEHTP UH(POPMALIMOHHO-
oOpa3oBaTeNbHBIX  pe-
CYpCOB.
http://fcior.edu.ru/

OBITY

OcHOB- Knaccudummposars | MarepuaibHO-TEXHUYE-
HBIE u3ydaemble  Bellle- | CKas 0aza  1eHTpa
KJIACChI ctBa 1o cocrtaBy WU | «Touka poctay.
Heopra- CBOWCTBAM. DIIEKTPOHHBIE MPE3EHTA-
HUYe- 3HaTh 00BEMHYIO | LIUU.

CKUX CO- noiiro cocraBHbiX 4a- | Caur OUIIN. Otkpsl-
eqUHE- CTEH BO3/IyXa. TBIA OaHK 3aJaHuil I
HUU YMerp  nmpoBOAMTH | POpMUPOBAHUS ecre-

NpPOCTEUIIINE  CHH-
TE€3bl  HEOpraHuye-
CKMX BEIIECTB C HC-
MOJIb30BAHUEM  WH-
CTPYKIIUH.

YMeTp  onmpenenarb
pH pactBOpOB.
[IpuMeHsATh yMeHus
o onpeaenenuro pH
B MPAKTUYECKOU Jesl-
TEJIbHOCTH.

CTBEHHO-HAYYHOW TIpa-
MOTHOCTH.
https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti

Cant Ennnas xoyuiexkus
mudpoBeIX  0Opa3oBa-
TEJIBHBIX pecypcoB.
http://school-
collection.edu.ru/catalog
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YMeTs  onpenensiTh
KUCJIOTHOCTb MOYB.
IIporao3upoBarb
CBOMCTBA BELIECTB HA
OCHOBE OOIIMX XHMH-
YECKUX CBOMCTB U3Y-
YEHHBIX KJ1ac-
COB/TPYIIN BEIIECTB,
K KOTOPBIM OHH OT-
HOCSITCS.

YMmenue pabotaTh C
000pyI0BaHUEM IIE€H-
Tpa oOpa3oBaHUs
€CTECTBEHHO-HayY-
HOW M TEXHOJOTrHYe-
CKOM HaIlpaBJIEHHO-
crer «Touku pocray.
[LimanupoBats U ocCy-
IIECTBIIATh HA TPaK-
TUKE  XUMHYECKHE
AKCIIEPUMEHTHI, MPO-
BOJWTH HAOJIIOJICHHUS,
nenaTh BBIBOJBI 10
pe3yJibTaram JKCIie-
pUMEHTA.

CnenoBarb  mpaBu-
nam Oe30IacHoi pa-
00THI B TabopaTtopun
MPU  UCIOJIB30BaHUU
XUMHYECKOU TOCYIbI
U 00opylnoBaHUd, a
TaKXe MpaBUIaM 00-
pamieHust ¢ TOplo-
YUMU BEIIECTBAMH B
OBITY

Caur ®denepanbHbI
HEHTP UHPOPMALIMOHHO-
oOpa3oBaTenbHbIX  pe-
CYpCOB.
http://fcior.edu.ru/

XUuMuye-
cKag
CBS3b

Onpenensite BUI XH-
MHUYECKOM CBS3M B
COCJIMHCHMU.
Iloka3atpr  3aBHCH-
MOCTb  (PU3UYECKHUX
CBOMCTB BEHIECTB OT
TUIIA  XMMHYECKOH
CBSI3M.

MarepranbHO-TEXHHYE-
cKast 0aza  1eHTpa
«Touka pocrtay.
DJIEKTPOHHBIE TTPE3CHTA-
LWH.

Caur OUIIN. OrtxkpsI-
TBIA OaHK 3aJaHuil I
dbopMupoBaHUs ~ ecTe-
CTBEHHO-HAYYHOM Ipa-
MOTHOCTH.



http://fcior.edu.ru/

YMmenue pabotaTh C
000py1I0BaHUEM IIE€H-
Tpa oOpa3oBaHUs
€CTEeCTBEHHO-HAYY-
HOW M TEXHOJOTHYe-
CKOW HampaBJIEHHO-
crert «Touku poctay.
[limanupoBats U OCy-
IIECTBIIATh Ha TIPaK-
TUKE  XUMHYECKUE
AKCHEPUMEHTHI, MPO-
BOJWTH HAOJIIOJICHMUS,
JenaTh BBIBOJBI 10
pe3yibTaram JKCIie-
pUMEHTA.

CnenoBarb  mpaBu-
nam Oe3oIacHou pa-
00THI B TabopaTtopun
P UCIOJIB30BaHUU
XUMHYECKOU TTOCYIbI
u o0opylnoBaHUs, a
TaK)Xe MpaBUIaM 00-
pamieHust ¢ TOplo-
YUMU BEIIECTBAMHU B
OBITY

https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-

otsenki-
yestestvennonauchnoy-
gramotnosti

Caiit Equnas komiexkuus
nudpoBrIx  oOpa3oBa-
TEJIBHBIX peECYpPCOB.
http://school-
collection.edu.ru/catalog
Canr ®denepalibHbIN

HEHTP UH(POPMALIMOHHO-
oOpa3oBaTenbHbIX  pe-
CYpCOB.
http://fcior.edu.ru/

OBLIEE KO-
JIMYECTBO
YACOB TIIO
[TPO-
I'PAMME

34
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No
i/

Hara mipo-
BEJICHUS

Tema

Konu-
YEeCTBO
4acoB

Hcnonb3zoBanue 000-
pyAOBaHUS  IIEHTpa
€CTECTBEHHOHAaYYHOU
HaNpaBJICHHOCTH
IHentpa «Touka po-
CTay

PA3JEJI 1. METOAbI IIO3HAHUA B XUMHWU (6 HACOB)

1 ]06.09.202 | OcHOBHBIE METOJIBI HAYKU 1
2
2 113.09.202 | DkciepuMeHTaIbHBIE OCHOBBI XUMHUH 1 udporas maboparo-
2 pHsl C JaTYUKAMU
3 120.09.202 | IIpaktuueckass pabora Ne 1 «M3yuenue |1 JaTtunk TeMIiepa-
2 CTPOCHHUS TJTAMEHI Typbl TEpPMONApPHBIH,
CIUPTOBKA
4 | 27.09.202 |IIpeacraBieHre O TOYHOCTH H3MepeHui | 1 JatuukoBas cucrema
2 U (PPOBBIX JATYMKOB U aHAJIOTOBBIX MPH-
00poB
5 104.10.202 | IlpencraBnenue o Temmeparype ruiasie- | 1 Hatuuk TeMmepa-
2 HUS M1 0OpaTUMOCTH IUIaBJICHUSI. Typbl  IJATUHOBBIH,
Jlab6opaTopubiit onbIT Ne 1 «/lo kakoii Tem- TEPMOMETP, IEKTPHU-
nepaTypbl MOXHO HAarpeTh BEIIECTBO?). yecKasi IIUTKA, CITUp-
JlaGopartopubiit onbiT Ne 2 «M3mepeHue TOBKa
TEMIEPATYPbI KUTIEHUS BOJABI C TOMO-IIHIO
JaT4rKa TeMIepaTypbl 1 TEpPMOMET-
pay.
6 |11.10.202 | [IpencraBieHue O KPUCTATUTH3ALIUH. 1 Jatuuk TeMrepa-
2 JlabopaTopHslil onbIT Ne 3 «Omnpenenenue TYypPbI TEPMOIIAPHBIN

TEeMIIEpaTyphl TUTABJICHUS U KPUCTAILIIN3a-
U METaLjIa

PA3JAEJI 2. IIEPBOHAYAJIbHBIE XUMWYECKHUE ITOHATHUA (8 HACOB)

7

18.10.202
2

Hemuoro u3 HCTOPHUU XHUMHUU

1




8 |25.10.202 | Xumus Buepa, CeroaHs, 3aBTpa
2
9 108.11.202 | IIpocThie U CIOKHBIE BEIIECTBA
2
10 | 15.11.202 | ®usnyeckue U XUMHUIECKHE CBOICTBA Be-
2 IIECTB
11 | 22.11.202 | Yucteie BemecTBa U cMecu. OTInumne 9u- JlaTuuK 3JeKTpOoIpo-
2 CTBIX BEILIECTB OT CMECEHl. BOJHOCTH, IIU(POBOI
JlabopaTopusiii onbIT Ne 4 «Onpenenenue MHKPOCKOII
BOJIONIPOBOJIHOM UM JTUCTUJUIMPOBAHHOU
BOJBD»
12 | 29.11.202 | CriocoOsI pa3jeneHust cMecei
2
13 | 06.12.202 | IIpaktuueckass padora Ne 2 «CrocoObl CnuproBka
2 pa3zielIeHUs] CMecei»
14 | 13.12.202 | 3akoH cOXpaHEHHS MACChHI BEIIECTB. Becbl anekTpoHHbIE
2 JeMoHcTpauMOHHBIA 3KcriepuMeHT No 1

«3aKkoH COXpaHCHHUA MACChI BEIICCTB»

PA3JIEJI 3. PACTBOPEI (6 YUACOB)

15 | 20.12.202 | IlonsiTie 0 pacTBOpax: OMpeeJeHUE pac- Jatuuk TeMIepa-
2 TBOPOB, PACTBOPUTENH, KIacCU(DUKALINS TYpBI TIJIATHHOBBIN
pacTBOpPOB.
JlaGopartopusbiit onbiT Ne 7 «IlepechiiieH-
HBII PaCTBOP»
16 | 10.01.202 | PacTBOpHMOCTS. JaTtunk TeMIiepa-
3 Jlab6opatopnsrit onbiT Ne 5 «M3yuenue 3a- TYpbI IUIATUHOBBIN
BHCHMOCTH PAacTBOPHUMOCTH BEIIECTBA OT
TEMITEpaTypPhI.
17 | 17.01.202 | Kpucrammoruaparsl. JaTunk TeMIiepa-
3 JlaGopaTopusriit onbIT Ne 8 «Omnpenenenue TYpbI IUIATUHOBBIN
TEMIEPATypbl PA3NOKECHUS KPHUCTAJIIO-
TUAPATa»
18 | 24.01.202 | BeipamuBaHue KPUCTAILIOB. HudpoBoit  MuKpo-
3 Jlab6opaTopusiit onbIT Ne 6 «HabGmronenue CKOII
3a pOCTOM KPHUCTAJIJIOB
19 | 31.01.202 | CriocoObI BeIpa)ke€HUsI KOHIIEHTPAIIUHU pac-
3 TBOPOB: MAaccoBasi JOJsSI PacCTBOPEHHOTO
BEIIECTBA, MOJISIpHAS KOHIICHTPAITUs
20 | 07.02.202 | IIpakTuyeckas pabora Ne 3 «Ompenee- JlaTunk onmTUYECKOU
3 HUE KOHIIEHTPALIUU BELIECTB KOJIOPUMET- MJIOTHOCTHU
PUYECKUM IO KaJTUOPOBOUHOMY IpaduKy»
PA3JIEJI 4. XUMNWYECKHUE PEAKIINU (7 YACOB)
21 | 14.02.202 | Xumuyeckue peakuuu. [IpusHaku Xumwu- Jatuuk TeMIiepa
3 YECKUX PEaKIni. TYpPBbI IJIATUHOBBIN




JleMOHCTpallMOHHBIA AKcepuMeHT Ne 2
«BpliesIeHre U NOrJIOIEHHUE TEIIa — MPU-
3HAaK XUMHUYECKOU PEAKLIMNY

22

21.02.202
3

Kiraccudukanyss XdaMHIeCKHX PEaKIIHi 110
pa3IMYHbIM MPU3HAKAM

23

28.02.202
3

Peakuus coennneHus.

JlaGopatopubiit onbIT Ne 9 «Peakius co-
enuHeHUsT (pocdopa ¢ KUCIOPOIOM, OK-
cuna pocdopa (V) ¢ Bogoii»

24

07.03.202
3

Peakuus pasnoxeHnus.

JlaGopatopusrit onbIT Ne 10 «Peakius pas-
noxxenus ruapokcuaa meau (Ih».
JlaGopartopusrit onbiT Ne 11 «Peakius pas-
JIO’KCHUSI MAJIaXUTa»

CnuprtoBka

25

14.03.202
3

Peakus 3amenienus.

JlaGopartopusiit onbIT Ne 12 «Peakuus 3a-
MEILIEHUS MEJIU 5KEJI€30M B paCTBOPE ME-
HOT'O KYIIOpOCa».

JlaGopartopusiit onbIT Ne 13 «Peaknus 3a-
MEILIEHUs BOJIOpOJAa LIMHKOM B PacTBOpE
COJISHOM KMCJIOTBI».

JlabopaTtopubiit onbIT Ne 14 «Peakius 3a-
MEIIEHHS BOJIOPO/Ia KaJIbIIMEM (HATpUEM,
JIUTUEM) B BOJIEM

26

21.03.202
3

Peakrust oOmeHa.

JlaGopatopubiit onibiT Ne 15 «Peakiums 00-
MEHa MEXKy KapOOHATOM KaJIbIIUS U COJISI-
HOU KUCIIOTON».

JlaGopatopusrit onbIT Ne 16 «Peakius 06-
MEHa MEXAY XJIOPHIOM Oapusi U CepHOM
KUCIJIOTOMN

27

28.03.202
3

Peakuus HeMTpanmu3amuu.
JlaGopatopubiii onbit No 17 «Peakuus
HEUTPpATH3 AN

Hatuuk pH

PA3JIEJI 5. OCHOBHBIE KJIACChI HEOPTAHMYECKNX COEJIMHEHUN (5 YACOB)

28 | 04.04.202 | Oxcuppl. 1 [Tpubop mist onpene-

3 Jlabopatopusbrit onbiT Ne 18 «Omnpenerne- JIEHUSI COCTaBa BO3-
HHUE COCTaBa BO3AyXa» ayxa

29 | 11.04.202 | OcHoBaHwus. 1 Ho3zarop 00béMa

3 JleMoHCcTpannOHHBIA JKcriepumMeHT Ne 3 XKUJKOCTH, OIOpETKa,

«OcnoBanus. TernoBoit apdexT peakiuu
THIPOKCHIA HATPUS C YTIICKUCIBIM Ta30M»

JIaTYUK TEMIIEPATYPbI
TJIATUHOBBIN, JATUUK
JIaBJICHUSl, MAarHWT-
Hasi MEIIAJIKa




30 | 18.04.202 | KucnoTsi. 1 Hatuuk pH
3 JlaGopatopubiit onbIT Ne 19 «Onpenene-
Hue pH pa3znmuuHbIX cpeny.
JlaGopatopubiii onbIT Ne 20 «Onpenerne-
HUE KHCIOTHOCTHU ITOYBY»
31 | 25.04.202 | Commn 1
3
32 116.05.202 | Ilpaktuueckas padora Ne 4 «Ilomyuenue | 1 [MudppoBoit  MuUKpo-
3 MEHOTO Kyopoca CKOIl
PA3JIEJI 6. XUMHNYECKAS CBA3b (2 HACA)
33 | 23.05.202 | Xumnyeckas CBI3b U €€ BHIIBI 1
3
34 | 30.05.202 | Kpucrammueckoe CTpoeHHEe BemecTsa. |1 Jatuuk TeMrepa-
3 Kpucrammueckue pemeTKy. Typbl  IUIATUHOBBIN,
JleMoHcTpannoHHBIA 3KcniepumMeHT Ne 4 JaT4YUK TEMIIEPaTyphl
«Temmnepatypa naaBieHus BEIIECTB C pa3- TepMONapHbII
HbIMM THUIIAMH KPHUCTALUIMYECKUX pelle-
TOK»

YUYEBHO-METONYECKOE OBECIIEHEHME OBPA3OBATEJIbBHOI'O ITPO-
HECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPHAJIbI JIUTA YYHEHUKA

Xumus. 8 kinacc/Kysnenosa H.E., TuroBa .M., I'apa H.H., Ob6mecTBO ¢ orpaHu-
yeHHOU oTBeTcTBeHHOCThIO «M3narenbckuii nientp BEHTAHA-IPA®»; Axkiuo-
HepHoe obmecTBo «M3naTenscTBo [IpocBemenuey.

METOINYECKUWE MATEPUAJIBI 1A YUUTEJIA

becnanos IlaBen Banosuy, [JopodeeB Muxann BukropoBud. Meroauueckoe mo-
cobue «Peannzanust o0pa3oBaTeIbHbIX IPOrPaAMM €CTECTBEHHOHAYYHON U TEXHOJIO-
TMYECKOI HaNpaBJIE€HHOCTEH M0 XMMHUU € UCIOJIb30BaHUEM O0OpYAOBAHMS LIEHTpA
«Touka pocta»».

HUPPOBLIE ObPA3OBATEJIbHBIE PECYPCBI M PECYPChBI CETHU MHTEP-
HET

Bacuibes B.I1., Mopo3zosa P.I1., Kouepruna JI. A. IIpakTukym 1o aHAUIMTUYECKON
XUMUH: Y4ueb. nmocooue aist By30B. — M.: Xumus, 2000. — 328 c.




I'pocce O., BaiicmanTtens X. Xumus ajist 110003HaTeNbHbIX. OCHOBBI XUMHH U 3a-
HuMaenbHble onbITel. ['/IP. 1974. I1ep. ¢ nem. — JI.: Xumus, 1979. — 392 c.

Hepnronsi B. @. Mup Boasl. — JI.: Heapa, 1979. — 254 c.

Kunun [[. M. Obmas xumus. [Ipaktukym L-muxpo. PykoBoacTBO 1151 CTYIEHTOB.
— M.: MI'1VY, 2006. — 322c.

Ucnonws3oBanne nu@poBbIX JadopaTopuii mpu OOYYEeHHUM XUMHH B CpEIHEH
mkone/becnanos I1. M. Hopodeer M.B., Kwmun J[.M., 3umuna A.U., OpxxexoB-
ckuii [I.A. — M.: BUHOM. JlaGoparopus 3uauuid, 2014. — 229 c.

Kpucrannsl. Kpuctamioruaparsel: MeToguyeckue ykazanus K 1a00paTopHbIM pado-
taM. 6. Mudtaxosa H. I11., [Terposa T. H., Paxmarynnuna U. @. — Kazans: Kazan.
roc. TEXHOJI. YH-T., 2006. — 24 c.

Jleercon M.A. 100 BompocoB 1 OTBETOB 10 XUMHUU: MaTepuabl IS IKOJIBHBIX pe-
depaToB, paKyIbTATUBHBIX 3aHATUN U CEMUHAPOB: YueOHoe nocodue. — M.: «3-
narenbcTtBo ACT»: «M3nmarensctBo AcTpenby, 2002. — 347 c.

Jleencon U. A. Xumuueckue peakuuu: TermnoBoil 3¢hdexT, paBHOBECHE, CKOPOCTb.
— M.: 8. 000 «M3narensctBo AcTpenb, 2002. — 192 c.

JIypse FO. IO. CnpaBounuk 1o aHanutuueckot xumuu. — M.: Xumus, 1971. — C.
71—89.

Hazaposa T.C., I'pabenkuit A.A., JlaBpoBa B. H. Xumudeckuii 3KCcriepuMeHT B
mikoJsie. — M.: IIpocBemenue, 1987. —240 c.

Heoprannueckast xumus: B 3 1./ Ilog pexn. 0. JI. TperssikoBa. T. 1: ®uszuko-xu-
MUYECKHE OCHOBbI HEOPTraHUUECKON XUMHUU: YUeOHUK JIJIsl CTY/. BBICIIL y4eO. 3aBe-

nennit/M. E. Tamm, FO. JI. TpetbsikoB. — M.: M3naTenbckuii IEHTP «AKaIeMHS,
2004. —240 c.

[TerpsiHoB WM. B. Camoe HeoOBIKHOBEHHOE BemiecTBO B Mupe. — M.: Ilenaroruka,
1976. — 96 c.

Crpensuuxona JI. H. I3 wero Bc€ caenano? Pacckasel o BemectBe. — M.: Sy3a-
npecc. 2011. — 208 c.

CycnennnkoBa B.M, Kucenesa E. K. PykoBoJCTBO 110 IPUTOTOBICHUIO TUTPOBAH-
HbIX pactBopoB. — JI.: Xumus, 1967. — 139 c.



@apanerr M. Uctopus ceeun: Ilep. ¢ anrn./Ilog pen. b. B. HoBoxumoBa. — M.:
Hayxka. ['maBHas penakuus pusnko-mMareMatuueckon aureparypsl, 1980. — 128 c.,
. — (bubnmoreuka «KBaHTY)

XomueHnko I'. II., CeBactpsiHoBa K. M. OKHCIMTENBHO-BOCCTAHOBUTENBHBIE PEaK-
nuu. — 16. M.: IIpocBemienune, 1989. — 141 c.

Ourukionenus s aeteit. T. 17. Xumus / 'nas. pea.B. A. Bonoaun, Ben. Hayu.
pen. 17. W. Jleencon. — M.: ABanTa +, 2003. — 640 c.

Optumo JI. Boja: kHuUra 0 camMmOM Ba)KHOM BellleCTBE B Mupe: nep. ¢ pud. —M.:
18. Komnacl'um, 2019. — 153 c.

Yeprrkos U.H., XKyxkos I1. H. XuMu4eckunil 3KCIEPUMEHT C MAIBIMU KOJIMYECTBAMHU
peaktuBoB. M.: IIpocsemienue, 1989. — 191 c.

Caiitr MI'Y. Ilporpamma Kypca XuMuu sl ydamuxcs 8—9 kiaccoB 0011eoopaso-
BaTEJIbHOM  IIKOJIBL http://www.chem.msu.su/rus/books/2001-2010/eremin-

chemprog.

Caiit ®UIIN. OTKpeITHIN OaHK 3a1aHUi 411 HOPMUPOBAHUS €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

Caiit Equnast kosutekuus 1UGPOBBIX 00pa3oBaTelbHBIX pecypcoB. http://school-
collection.edu.ru/catalog

Caiir  @®epepanbHblii LEHTp HMHPOPMALMOHHO-O00PA30BATEIBHBIX PECYPCOB.
http://fcior.edu.ru/

MATEPUAJTLHO-TEXHUYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
[TIPOLIECCA

YYEBHOE OBOPYIOBAHUE

CnpaBounbie Tabmuupbl, [lepuoanueckas cucremMa XuMU4Yeckux snemMeHToB J[.U.
MenneneeBa, TabauIia paCTBOPUMOCTH, SJIEKTPOXUMHUUCCKHUH ST HATPSDKCHUHN Me-
TaJJIOB, MOJIEJIM KPUCTAJUIMYECKUX PELIETOK, MOJIEJIA aTOMOB.

OBOPYJIOBAHUE JUUTS [TIPOBEJIEHUS TABOPATOPHBIX, ITPAKTUYE-
CKUX PABOT, IEMOHCTPALIAI

OBOPYIOBAHUME IIEHTPA "TOUKA POCTA":
- TaTYUK TeMIIepaTyphl (TepMONapHbIi);
- CIIUPTOBKA;
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- TaTYUK TEMITePaTyphl INIATHHOBBIH;

- TEPMOMETP;

- DJICKTPUYECKas TITUTKA;

- IaTYHK DJICKTPOIPOBOTHOCTH;

- UU(PPOBON MUKPOCKOIT;

- IPUOOP JJIS OTMBITOB C IEKTPUIECKUM TOKOM;
- BECBI JICKTPOHHEIE;

- MpUOOP JJIS ONIPENIETICHUST COCTaBa BO3yXa;
- IaTYUK ONTHUYECKON IJIOTHOCTH;

- natuuk pH;

- 103aTOp 00beMa KUIKOCTH;

- OIOpeTKa;

- TaTYUK JaBJICHMUS;

- MarHUTHAs MeIlaJIKa.

[ItatuBbl TaOOpaTOpPHBIE, ITATUBHI JJIs1 TPOOUPOK, MPOOUPKH, MPOOUPKOIEPKa-
TEJIU, MEPHBIE ITUINHPHI, XUMUUECKUE CTaKaHbl, KOJIObI, BEChI J1a0OPaTOPHBIE C
pa3HOBECaMH, BOPOHKH, CTEKJISTHHBIEC MAJIOUKH, GUIBTpOBalibHAS Oymara, CIIu4KH,
KOMILIEKTHI PEaKTUBOB, HAOOPHI MHIUKATOPOB.






