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YUUTCIIb OMOJIOTUU U XUMHUH

3yeBa Mapuna BacunbeBHa,



[Iporpamma no xumuu «B XuMHUH BCE UHTEPECHO» HA YPOBHE OCHOBHOT'O 00-
niero oOpa3oBaHMs COCTaBlieHa Ha OCHOBe TpeOoBaHUM K pe3yjbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHUs, TIPEI-
ctaBieHHbIX B DenepaibHOM rocy1apcTBEHHOM 00pa3oBaTelIbHOM CTaHAapTe OC-
HOBHOTO o011ero oopa3zoBanusl, a Takxke [IpuMepHoii mporpaMMbl BOCIUTAHMUSL.

ITOSACHUTEJIBHA A 3AIINCKA

[Iporpamma «B xuMuu Bce THTEPECHO» AETATU3UPYET COJIEPKAHUE Kypca BHEYPOU-
HOM J1eATeNIbHOCTH, 1aeT MOAPOOHOE pacnpeieIeHuEe YacoB U MOCJIe0BATEIbHOCTh
W3YUYCHHUS TEM U Pa3/EIIOB.

JlanHas mporpaMMa TpeHa3Ha4deHa I yJalmxcs 8 Ki1accoB, TO3BOJISIET PACIIIH-
PUTH U YIIyOHUTh Yy YUAITUXCS IMIPAKTUUECKOE MPUMEHEHNE TTOTYYEHHBIX TeOpeTHYC-
CKHMX 3HAHUU IO XUMHUU.

ABTOpCKasi mporpaMma paccuMTaHa Ha ydamuxcs 8 KjIaccoB, OpMEHTHpPOBaHA Ha
yIiIyOJI€HUE U paclIMpEeHE 3HaHUM, Ha pa3BUTHE JTI0003HATEILHOCTH U HHTEpeca K
XUMUH, HA COBEPIICHCTBOBAHHWE YMEHHI y4allluXcs OOpamiaThCs C BEIIECTBAMH,
MPOBOJAUTH XUMHUYECKUM SIKCIIEPUMEHT C UCTIOJIb30BAHUEM COBPEMEHHBIX MTPUOOPOB
U 000pyZOBaHMS IIEHTPa 00pPa30BaHUS €CTECTBEHHO-HAYYHON M TEXHOJOTUYECKOU
HarpaByieHHOCTeN « Touku poctay.

[Ipu pazpaboTke mporpamMmbl akIEHT Jesajcsi Ha BOIMPOCHI, KOTOphlE B 0a30BOM
Kypc€ XMMHUHU OCHOBHOW HIKOJbI PACCMATPUBAKOTCS HEJOCTATOYHO MOJIHO WM HE
paccMaTpUBAIOTCS COBCEM. 3a/1auu M YIIPAXKHEHUS TIOJJOOpaHbI TaK, YTO 3aHATHS 110
UX OCMBICTICHUIO M PEIICHUIO TPOXOJIAT JIN0O0 MapayljIeIbHO C U3y4aeMbIM Ha ypOKax
MaTepHuaioM, JTUO0 KaK MOBTOPEHHUE YKE MOJIYUCHHBIX 3HAHUU.

B o0ydenuun xumuu 00JibllIoe 3HaU€HHE UMEET SKCIepuMeHT. B nponecce akcnepu-
MEHTAJIbHOW pabOThl ydaluecss IPUOOPETYT OMbIT MO3HAHUS PEAIbHOCTH, SBIISIIO-
IIUHCS BaXKHBIM 3TarnoM (OPMUPOBAHUS Y HUX YOEKIICHHUH, KOTOPhIE, B CBOIO OYe-
pellb, COCTaBJISIFOT OCHOBY HAy4yHOTO MHPOBO33peHUsA. Peann3oBarh yka3aHHBIE
eIV TIOMOYKET OCHAIIIEHHE IIKOJbHOTO KaOWHETa XUMHUU COBPEMEHHBIMHU TTPHOO-
paMu 1 000pyI0BaHUEM IIeHTpa 00pa30BaHUs €CTECTBEHHO-HAYUYHON U TEXHOJIOTH-
yeckoil HanpaBiaeHHOcTel «Touku poctay. Ucnonb3oBanue obopyaoBanus « Touka
pOCTa» MpHU peann3aluy JaHHON MTPOTrpaMMBbl ITO3BOJUT CO34aTh YCIOBUSL:

* IJIs1 PACIIUPEHUS CONCPKAHUS IIIKOJIBHOTO XUMHUYECKOT0 00pa30BaHMS;

* JUTSI TIOBBIIICHUS TO3HABATEIHHOW AKTUBHOCTH OOYYAIONIUXCS B €CTECTBEHHO-
Hay4HOU 00JacTH;



* JIJISl pa3BUTHS JIMIHOCTH peOEHKA B Iporiecce 00ydeHUs XHMHH, €ro CII0COOHO-
cTel, popMHUpOBaHUS M YIOBICTBOPEHHUS COLMAIBLHO 3HAYMMBIX HHTEPECOB M I10-
TPEOHOCTEH;

* U1 pabOTHI ¢ OAApPEHHBIMU IMTKOJIPHUKAMHY, OPTAaHU3AIIMN WX PA3BUTHS B pa3iInd-
HBIX 00J1acTsAX 00pa30BaTEILHOM, TBOPUECKOM NESITEIBHOCTH.

KonruecTBeHHBIE AKCTIEPUMEHTHI TTO3BOJIAT MOJIyYaTh JOCTOBEPHYIO UHPOP-
MaIMi0 O MPOTEKAHUM TEX WM HMHBIX XMMHUYECKHMX IMPOIIECCax, O CBOMCTBax Be-
miecTB. Ha ocHOBE MOJy4EHHBIX dKCIIEPUMEHTAIBHBIX JaHHBIX Y4Yalluecs CMOTYT
CaMOCTOSITEIILHO JIeaTh BEIBOIbI, 0000IIATh Pe3YJIbTAThl, BEISBIATH 3aKOHOMEPHO-
CTH, YTO OJHO3HAYHO OYJIeT CIIOCOOCTBOBAThH MOBBIIICHUIO MOTUBAIIUNA OOy4YCHUS
IIIKOJILHUKOB.

AKTYaJIbHOCTh IPOTpamMMbl B TOM, YTO OHA CO3JAET YCJIOBUS UIsl COLUATb-
HOT'0, KyJIbTYPHOIO M NpO(heCCHOHAIBHOIO CaMOOIPEAEIIEHNs, TBOPUECKON caMo-
pean3alnyy JMYHOCTH peOEHKa, pa3BUTHUS Y 00yYaIOIINXCs €CTECTBEHHO-HAYYHOM,
MaTeMaTUYECKOH, HH()OPMAIMOHHON TPaMOTHOCTH, (POPMUPOBAHUS KPUTUUECKOTO
Y KpEaTHBHOI'O0 MBILUICHMS, COBEPIICHCTBOBAHNS HABBIKOB €CTECTBEHHO-HAYYHOU
HaIpaBJICHHOCTU. 3HAHMS U YMEHMsI, HEOOXOAUMBIE JJI1 OpraHU3alliK UCCIeI0Ba-
TENbCKOW JIEATENBHOCTH, B OyAyIleM CTaHyT OCHOBOMW Ui OpraHU3alliy Hay4dHO-
UCCJIeI0BATENbCKON EATEIbHOCTH B By3aX, KOJUIE/XKaX, TEXHUKYMax U T.1.

OnHUM M3 OCHOBHBIX MPHUHIMIIOB IIOCTPOEHHUSI IPOrPAMMBI SIBJISIETCS IIPHH-
LUI JOCTYIMHOCTH. DKCIEPUMEHTAIbHBIE JAaHHBIC, NTOJYYEHHbIE YYAlIUMUCS MPpU
BBIITOJTHEHNUN KOJIMYECTBEHHBIX ONBITOB, IO3BOJIAT YYAIIMMCS CAMOCTOSATEIIBHO JIe-
JIaTh BBIBOJIbI, BBIABIIATH 3aKOHOMEPHOCTHU. 11onX0/b1, 3a/10:KEHHBIE B COAEPKAHUE
oporpamMmsl Kypca, CO34at0T HEOOXOIHMMbIE YCIIOBHS JIJIi CUCTEMHOIO YCBOEHUS
yUYalIMMHCs OCHOB HayKH, JUIsl 0O€CeueHUsl pa3BUBAOIIEIO U BOCIUTHIBAIOLIETO
BO3JIECTBUS 00YUYEHUSI Ha JIMYHOCTh yyanierocs. @opmupyembie 3HAHUS JTOTKHBI
CTaThb OCHOBOM CHUCTEMbI YOCKIEHUI HIKOJIbHUKA, LICHTPAIBbHBIM SJIpOM €T0 Hayu-
HOTO MUPOBO33PEHHSL.

LEJIN U 3AJIAUU

K HampaBieHnio mepBOCTENEHHON 3HAYMMOCTH IIPU peain3aliiu 00pa3oBa-
TeIbHBIX (PYHKIIUN TpeaMeTa « XUMUS» TPATUIIMOHHO OTHOCAT ()OPMUPOBAHUE 3HA-
HUW OCHOB XMMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHUS, ITPaK-
TUYECKOU JAEATECIBHOCTH YEJIOBEKA U KaK OJJHOT'O M3 KOMIIOHEHTOB MUPOBOU KYJIb-
Typbl. 3a/1a4a peaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUUYECKUX 3HAHUN
— BaXHEHHX (PAKTOB, MOHATHIA, 3aKOHOB ¥ TEOPETUUECKUX TTOJIOKESHHH, TIOCTYTI-



HBIX 0000IICHNI MHPOBO33PEHUECKOTO XapaKkTepa, si3bIka HayKd, 3HaHWW O Hayd-
HBIX METOJIaX U3YUYCHUS BEIICCTB U XUMHUYCCKHX PEAKIUH, a Takke B (OpMHUPOBaA-
HUW ¥ PA3BUTHU YMEHUN U CIIOCOOOB JIEATEITLHOCTH, CBSI3aHHBIX C TUTAHUPOBAHUEM,
HaOJI0/IEHUEM U TIPOBEJICHUEM XHUMHUYECKOTO IKCIIEPUMEHTa, COOIIOJICHUEM TIpa-
BIJI 0€30MacHOro oOpaleHusl C BEIIECTBAMH B TOBCEIHEBHOM KU3HH.

Hapsiny ¢ atum 1ienu u3ydeHus npeaMera B MporpaMMe YTOUHEHBI U CKOp-
PEKTUPOBAHBI C YYETOM HOBBIX MIPHOPUTETOB B CUCTEME OCHOBHOTO 00111ero oOpa-
3oBaHud. CerojHsi B 00pa3oBaHUM 0CO0O 3HAUYMMOM MPU3HAETCS HANPaBIECHHOCTD
oOydYeHHs Ha pa3BUTHE U CAMOPa3BUTHE JIMYHOCTH, (OPMUPOBAHNE €€ NHTEIUICKTa
U o011eit KynbTypbl. O0yueHne yMeHHIO YUYUThCA U TPOJI0JIKATh CBOE 00pa3oBaHUE
CaMOCTOATENbHO CTAHOBUTCS OJJTHOM M3 BaXKHEUIINX (PYHKIMI yueOHBIX TPEIMETOB.

B cBsi3u ¢ 3TUM NpU M3YYEHUH XMMUU B OCHOBHOM IIIKOJIE JOMUHUPYIOIIEE 3Haye-
HUE TPUOOpPENI TaKue LIeNu, KaK:

(dbopMHUpOBaHKE UHTEIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM000pa3oBa-
HUIO, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPUHATHUIO PEIICHH, CTOCOOHOM anar-
TUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

HAIpPaBJIEHHOCTh OOyUEHHUSI Ha CHCTEMaTUYECKOE MPUOOIIEHUE yUaIuXcs K camo-
CTOATEIbHON MO3HABATEIbHOM AESITEIbHOCTH, HAYYHBIM METO/aM IO3HaHMUs, (op-
MUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

oOecrieueHre yclioBUi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YyYatOIMMUCS OTbITa
pa3HoOOpa3HON AESITENbHOCTH, TIO3HAHUS W CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIMH), UMEIOIUX YHUBEPCAIbHOE 3HAYCHUE IS Pa3InUYHbIX
BUJIOB JIEATEIBHOCTH;

dbopmMupoBaHUe YMEHUN OOBSICHSITH U OLICHUBATH SIBJICHUSI OKPYIKAIOIIET0 MUpa Ha
OCHOBAHWH 3HAHUU U OIIBITA, MOJYYEHHBIX ITPU U3YYEHUH XUMUU,

dbopmupoBaHue y 00y4yarOmMUXCsi TYMAaHUCTUUECKUX OTHOIIEHUM, MTOHUMaHUS 1[EH-
HOCTU XMMHUYECKUX 3HAHUU JUIsI BBIPAOOTKH 3KOJIOTHYECKH 11€JIECO00PA3HOI0 MOBE-
JIEHUsl B OBITY U TPYAOBOM JESITEIILHOCTH B LEISAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPYXarOUIEN MPUPOTHON CPENbI;

pa3BUTHE MOTHBALMU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIH-
TAHWIO Ha OCHOBE YCBOCHHS OOIIEUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K OCO-
3HAaHHOMY BBIOOPY NMPOGUIIs U HAMPABIEHHOCTH JaJIbHEUIIEro 00yUYeHUs.



COJEPXXAHUE KYPCA
PA3JIEJI 1. METO/bI ITO3HAHUMS B XUMHUU (6 YACOB)

3HAKOMCTBO C OCHOBHBIMHU METOJIAMHU HAYKU. DKCIEPUMEHTAIbHBIE OCHOBBI XUMHH.
3HAKOMCTBO HIKOJIBHUKOB C OCHOBHBIMH METOJIaMH HMCCJIEIOBAaHUS M 000pyI0Ba-
HUEM ILIEHTpa 00pa30BaHUs €CTECTBEHHO-HAYYHON M TEXHOJOTMYECKON HaIlpaBJICH-
HocTel «Touku pocrtay. IIpaBuna moBeieHus B kabuHeTe XuMuu. BBOAHBIN HH-
cTpykTax. [IpencraBieHne o TOUHOCTH U3MEPEHHH 1TU(PPOBBIX TaTYNKOB U aHAJIO-
roBeIX mpubopoB. [IpenacraBienne o TemnepaType miaBieHus, 00PaTUMOCTH T1J1aB-
JICHUS YU KPUCTAJUTU3ALIUH.

[TpakTuueckas padora Ne 1 «M3ydyeHue CTpoeHHs MIIaMEHN.
JIaGopartopHbIil onbIT Ne 1 «/lo kakol TeMnepaTypbl MOXKHO HAarpeTh BEIIECTBO?».

JlabopaTopubiit onbiT Ne 2 «M3mepenne Temreparypbl KAIIEHUs BOJBI C TTIOMOIIBIO
JaTYMKaA TEMIIEPATypPbl U TEPMOMETPAY.

JlabopaTopubiit onbIT Ne 3 «OnpeneneHue TeMiepaTyphl IJIaBICHUS U KPUCTaUIH-
3alMU METAILIIa.

PA3EJI 2. IEPBOHAYAJIbBHBIE XUMWYECKUE [TOHATHA (8 HACOB)

HemHuoro u3 ucropun xumuu. XvMusi Buepa, CerogHs, 3apTpa. [Ipocteie u ciioxHbIe
BelecTBa. OU3MYECKUE U XMMHUYECKUE CBOMCTBA BEIIECTB. UHUCThIE BEIIECTBA U
cMecu. OTIIMYMEe YUCTHIX BEIIECTB OT cMeceil. CriocoObl pa3jieieHus: cMeceid. 3aKoH
COXpPaHEHMS MACCHI BEILIECTB.

[IpakTuueckas padora Ne 2 «CriocoObl pa3iesieHus: CMECei».

JlaGopartopusiit onbiT Ne 4 «OnpeneneHre BOJIOMPOBOAHON U TUCTUILTUPOBAHHON
BOJIbI».

JleMOHCTpaunOHHBIN SKcIepuMEHT Ne 1 «3aKOH COXpaHEHHUsI MacChl BEIIECTBY.

PA3JIEJI 3. PACTBOPEI (6 YACOB)

[ToHusiTHE O pacTBOpax: ONpENEIEHUE PAaCTBOPOB, PACTBOPUTEIHU, PACTBOPUMOCTb,
knaccuduxanus pactBopoB. Kpucramioruaparsl. Beipamusanue kpucramion. Cro-
coOBI BbIpaKEHUSI KOHIIEHTPALlUK PAaCTBOPOB: MACCOBAs J0JI PACTBOPEHHOTO BEIIIE-
CTBa, MOJISIpHAsI KOHIIEHTPAIIHUA.



[IpakTuueckas padora Ne 3 «OnpeneneHre KOHIIEHTpAMU BEIIECTB KOJIOPUMETPH-
YECKHUM T0 KaJIMOPOBOYHOMY I'paduKy».

Jlab6opaTopubiit onbiT Ne 5 «/3ydeHne 3aBUCUMOCTH PaCTBOPUMOCTH BEIIECTBA OT
TEMIIEPATYPhI».

JlabopaTopnbliii onbIT Ne 6 «HabmroneHue 3a pocToM KpUCTaJlIoB.
JlabopaTopusriit onbiT Ne 7 «IlepechIimeHHbIi pacTBOPY.

JlaGopartopubiii onbIT Ne 8 «OmnpeneneHue TeMneparypbl pa3ioKeHUsT KPUCTaIo-
TUAPATAY.

PA3JEJI 4. XUMNYECKHUE PEAKIIUU (7 HACOB)

Xumuueckue peakuuu. [Ipusnaku xumudeckux peakuuid. Kinaccudukanus xumuye-
CKHMX PEaklHi Mo pa3InuyHbIM NpHU3HaKaM. Peakiuu coeTMHeHus], pa3ioKeHus, 3a-
MeIlIeHus1, 0OMeHa, HeHTpaIu3aIuu.

JlabopaTopusriit onbiT Ne 9 «Peaxkius coenuaenus hocdopa ¢ KUCIOPOIAOM, OKCHUA
docdopa (V) c Bogoii».

JlabopaTopusriit onbIT Ne 10 «Peakius paznoxkenus rugapokcuna meau (11)».
JlaGoparopusiit onbIT Ne 11 «Peakiiyst pa3inokeHHs MaJaxuTa.

JlaGopatopubIit onbiT Ne 12 «Peakiust 3amenieHust MeAu KeJIe30M B pacTBOpPE MeJI-
HOI'O KyIIOpOCay.

JlaGopatopubiit onbiT No 13 «Peakuust 3amenieHus BoJIOpoJia IMHKOM B pacTBOpE
COJISIHOM KHCJIOTBD).

Jlab6opaTopubrit onbiT Ne 14 «Peakius 3amenieHus: BOJOPOaa KambllieM (HaTpueM,
JIUTUEM) B BOJEM.

JlabopaTopubiit onbiT Ne 15 «Peakius oOMeHa Mex 1y KapOOHATOM KaJbIlUs B CO-
JISTHOW KUCIJIOTOW.

JlabopaTtopubiit onbIT Ne 16 «Peakius oOMeHa MEXTy XJIOPUAOM Oapusi U CEpHOU
KUCJIOTON.

JlaGopartopusiit onbiT Ne 17 «Peakiiust HelTpanmmu3aum»

JleMoHCTpanoHHBIHN dKcriepuMeHT Ne 2 «Boijenenre u moriomeHue Termima — mpu-
3HAK XUMUAYECKON PEAKLIUI.



PA3JIEJT 5. OCHOBHBIE KJIACCHI HEOPTAHMUYECKWUX COEJIMHEHUMN (5
YACOB)

Knaccudukanuss Heopranmdeckux coeauHeHuid. OKCHIBI — COCTaB, HOMCHKJIA-
Typa, Kiaccudukarus, XuMruiaeckue cBoiictea. [loHsTHE O THAPOKCHUIAX — KHUCIIO-
Tax U ocHOoBaHUAX. Ha3Banus u coctaB ocHoBaHmi. I1[€10un, MX CBOMCTBA M CIIO-
coObI monydyeHusi. HepacTBopumbie OCHOBaHUS, UX CBOMCTBA U CIIOCOOBI TOJTyYe-
Hust. OKCUIIBI U TUAPOKCHUIBI, oOJafaromue ampoTepHbIMU cBoiicTBamu. Kiaccu-
dbuKaiys KUciaoT (B TOM YHCIIe OPraHMYeCKUe M HEOPraHWYECKHE), UX COCTaB, HO-
MeHKIaTypa. OO0me XUMUYECKHe CBOMCTBA KHUCJIOT. Psiji akTHBHOCTH METaJlIOB.
CocraB, HOMEHKJIATypa COJIEH, IPaBUIIa COCTaBIEHUS (POPMYJI coell. XUMUYECKUE
CBOKMCTBA COJIEH.

[Ipaktuueckas padora Ne 4 «IlomydeHne MeIHOTO Kymopocay.
JlabopaTopnslii onbIT Ne 18 «Onpenenenue cocraBa BO3AyXay.
JlaGopartopusiit onbiT Ne 19 «Onpenenenue pH paznuuHbIx cpeny.
JlaGoparopusiit onbIT Ne 20 «OnpeneneHne KUCIOTHOCTH MTOUB).

Hemonctpanuonnblit skcriepuMeHnT Ne 3 «OcHoBanusd. TermnoBoit addexT peakiuu
TUIPOKCUA HATPUS C YTIIEKUCIIBIM Fa30M.

PA3JIEJT 6. XUMUWYECKA S CBSI3b (2 YACA)

XuMuueckas CcBsi3b. Bunbl xumuueckoi cBa3u. Kpucramimmieckoe CTpoeHUE Bellle-
ctBa. Kprucramnmueckue peméTkn — aTtoMHas, HOHHAs, MOJICKYJISIpHAs U UX Xapak-
TEPUCTUKH.

JleMoHcTpaunoHHbii 3kcnepuMeHT Ne 4 «TemnepaTypa miaBieHus: BEMIECTB € pa3-
HBIMU THUIIAMH KPUCTAIIMYECKUX PEIIETOK



IIJTAHUPYEMBbIE OBPA30OBATEJIBHBIE PE3VYJIbTATBI
JIMYHOCTHBIE pE3yNbTATHI

OO0y4arouuiicst MOJIYyYUT BO3MOXKHOCTD 1711 (GOPMUPOBAHUS CIEAYIONIUX JIUYHOCT-
HbIX YY/I:

® OIpPCACIICHUC MOTUBALINN N3YUYCHUA y‘ICGHOFO MaTcpuaJa,

* OIICHUBAHKME YCBAaWBAEMOTO YU4eOHOT0 MaTepuralia, UCXO/s U3 COLMAIbHBIX U JINY-
HOCTHBIX IIEHHOCTEH;

* [IOBBIIIEHHE CBOET0 00Pa30BaTEIBHOTO YPOBHS U YPOBHS TOTOBHOCTHU K U3yUYEHUIO
OCHOBHBIX UCTOPHUYECKHUX COOBITUM, CBSI3aHHBIX C Pa3BUTHEM XHUMHH U OOLIECTBA;

® 3HAaHUWC IIpaBUJI ITIOBCIACHUS B LIpGBBBI‘-IaI\/'IHbIX CUTYyalUAIX;
¢* OCHUBAHUC COHI/IaHBHOﬁ 3HAYUMOCTH HpO(i)CCCI/II‘/’I, CBs3aHHBIX C XI/IMI/Ieﬁ;

* BJIaJICHUE MpaBuiIaMH 0€30MacHOro OOpalleHHs ¢ XMMHYECKUMHU BELECTBAMH U
000pyI0BaHUEM, TPOSBIICHUE SKOJOTUYECKON KYIbTYpPHI.

MeranpeameTHbIe Pe3yIbTaThl
PerynsatuBHble

OO0yyaromuiics: MOAYyYUT BO3ZMOXKHOCTH JJisi (POPMUPOBAHUS CIEAYIOUIUX PEryJisi-
TUBHBIX Y Y /I:

* [IeTIeTI0NIaranue, BKIII0Yast MOCTAHOBKY HOBBIX LIEJICH, MpeoOpa3oBaHre IpaKTHye-
CKOM 3aJlauM B MMO3HABATEIbHYIO, CAMOCTOSATEIHHBIA aHATN3 YCIOBUN JOCTHKCHHUS
e Ha OCHOBE Y4€Ta BBIICJICHHBIX YUYHUTEIIEM OPHUEHTHPOB JICHCTBUS B HOBOM
y4eOHOM MaTepHae;

¢ INIAaHUPOBAHUC ITYTU JOCTUKCHUA ueneﬁ;

* YCTaHABJICHUE IEJICBBIX IPHOPUTETOB, BBIJICIICHUE aTbTEPHATUBHBIX CITOCOOOB J10-
CTHKEHHUS 1IN U BBIOOp Hambosee 3pHEeKTHBHOTO CrIoco0a;

* YMEHUE CaMOCTOATEIBHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABJIATH UM;
* YMEHHE IPUHUMATD PELICHUS B IPOOJIEMHON CUTYAINH;

* TIOCTaHOBKa Y4YeOHBIX 3aj7a4, COCTABJICHUE IJIaHA W TOCJICAOBATEIBHOCTH JCH-
CTBUI;

¢ opraHu3anusa pa60qer0 MCCTa IIPU BBIITOJHCHUH XUMHUYCCKOI'O OKCIICPUMCHTA,



* MPOTHO3MPOBAHNE PE3YJILTATOB OOYUCHMS, OIEHUBAHNE YCBOCHHOTO MaTepuara,
OIICHKA KaYeCTBA M YPOBHSI MOJIYYCHHBIX 3HAHWH, KOPPEKIIHSI TIJIaHa U CIIoco0a JIeH-
CTBUS MTPU HEOOXOTUMOCTH.

Ilo3HaBarenpHEIE

OO0y4arouuics MOJyYUT BO3MOXKHOCTH 711 (JOPMHUPOBAHUS CIEAYIOIINX MMO3HABA-
TeAbHBIX Y Y /1:

* IOMCK U BbIJIeJIeHUE HH(POPMALINH;

* aHAJIU3 YCIOBUHM U TpeOOBaHUU 3a/iauu, BHIOOD, COMOCTABICHUE U OOOCHOBAHHE
croco0a pelieHus 3a1a4u;

* BeIOOp Haubosee 3PGEeKTUBHBIX CMIOCOOOB PEIICHHS 3aJaud B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBUM;

* BBIJIBIJKEHHE U 000CHOBAaHME TMIOTE3bI, BEIOOP criocoba e€ MpoBEPKU;

¢ CaMOCTOATCIBHOC CO3JaHUC AJIr'OpUTMa ACATCIIBHOCTU IIPpU PCIICHHUU HpO6JIeM
TBOPYCCKOI'0 U ITIOMCKOBOI'O XapaKTepa,

®* YMCHHA XapaKTCPU30BaATh BCIICCTBA I10 COCTABY, CTPOCHUIO U CBOﬁCTBaM;

* ONMCHIBAHHUE CBOMCTB: TBépI[I)IX, KHNIKHX, Fa3006p33HLIX BCIICCTB, BBIACIICHUC UX
CYHICCTBCHHBIX ITPHU3HAKOB,

° I/1306pa)KCHI/Ie coCTaBa HpOCTCI?IIHPIX BCUICCTB C IIOMOIIIBIO XUMHNYCCKHNX (bOpMy.II )41
CYIIHOCTH XMMHUYCCKHX peaKqu“I C IOMOIIIBIO XMMHNYCCKHUX ypaBHeHHfI;

* [IPOBEICHUE HAOIIOACHUH, ONTMCAaHUE PU3HAKOB U YCIOBUM TEUSHUS] XUMUYECKUX
pEaKUMi, BBIIOJHEHUE XUMHUYECKOTO 3KCIIEPUMEHTA, BBIBOJIBI HA OCHOBE aHau3a
HAOJIOICHUI 32 SKCIIEPUMEHTOM, PElICHUE 3a/1a4, TTOJyYeHIE XUMUYECKON HH(OP-
Malluy U3 Pa3IMYHbIX UICTOYHUKOB;

* YMEHHE OPraHU30BbIBATH UCCIICIOBAHUE C LIEIBIO TPOBEPKU TUIIOTE3;
* YMEHUE JeNaTh yMO3aKII0UeHUs (MHIYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBL;

®* YMCHHC 00BEKTHBHO OLICHUBATDH I/IH(i)OpMaHI/IIO O BCHICCTBAX U XUMHNYCCKHUX IIPO-
meccax, KPUTHUICCKHU OTHOCHUTBCA K HCCBHOHaquOﬁ I/IH(l)OpMaHI/II/I.

KomMMyHukaTuBHBIE

OO0y4arouiics MOJyYUT BO3MOKHOCTH /1711 (GOPMUPOBAHHUS CIETYIOMIUX KOMMYHHU-
KaTUBHBIX Y Y JI:



¢ II0JIHOC 1 TOYHOC BBIPAKCHUC CBOUX MBICJIE B COOTBETCTBHUHU C 3aJilad4aMH U yCJIO-
BHAMHN KOMMYHUKAIIUH,

* JICKBaTHOE MCIOJIB30BAHUE PEUEBBIX CPEACTB ISl YUACTHUSI B TUCKYCCUU U apry-
MEHTAIMU CBOEH MO3UIIMH, YMEHUE MPEACTABISATh KOHKPETHOE COAEpKaHue C CO00-
IICHUEM €T0 B MIUChbMEHHON U YCTHOM (hopMe, OIPEICIICHUE CIIOCOOOB B3aUMO/IeH -
CTBHSI, COTPYJHUYECTBO B IIOUCKE U cOOpe uH(pOpMaIuu;

* OIIpe/ieNIeHrEe CIIOCOO0B B3aMMO/ICHCTBHSI, COTPYHUYECTBO B IMOMCKE U COOpE HUH-
dbopmaiu, ygactue B Juajore, INlaHUPOBaHUE OOIIUX CIIOCOO0B padOThI, IPOSIBIIE-
HUE YBAXHUTEIBHOTO OTHOIICHHUS K IPYTUM YYaIluMCS,

¢ OIMMCAaHHC COACPIKAHUS BBIITOJIHACMbBIX I[GﬁCTBHfI C IICJIBIO OPUCHTUPOBKHU B IIPC/I-
MeTHOHpaKTquCKOﬁ ACATCIIBHOCTH,

®* YMCHHA YUYUTHIBATH PA3HBIC MHCHHA U CTPCMHUTLCA K KOOPpAWMHAIWH PA3JIMYHBIX
HOSI/II_[I/Iﬁ B COTPYAHUYICCTBC,

* (hopmynupoBaTh COOCTBEHHOE MHEHUE U TIO3UIUIO, ApTYMEHTHPOBATH M KOOP/IHU-
HUPOBATh €€ C MO3UIMAMU MapTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIETO
pelIeHusi B COBMECTHOU JIEATEIbHOCTH;

® OCYLICCTBJIIATD B3aMMHbIN KOHTPOJIb U OKa3bIBATb B COTPYAHHUYCCTBC H€O6XOI[I/I—
MYI0 B3aMMOIIOMOIIb,

* TUIAHUPOBATH OOIIME CIOCOOBI PadOThI; OCYIIECTBISATH KOHTPOJIb, KOPPEKIIUIO,
OIICHKY JIEUCTBUI mapTHEPA, YMETh yOEKIaTh;

* HCIIOJIH30BaTh a/IEKBATHBIE SI3BIKOBBIE CPEICTBA JJIsl OTOOPaKEHUS CBOUX YYBCTB,
MBICIIEH, MOTUBOB U MOTPEOHOCTE; 0TOOpaxaTh B peud (OnmucaHue, 0ObsICHEHUE)
coJiepKaHUE COBEPILAEMBIX JIEHCTBUM, KaK B (hOpME IPOMKOI COLIMATM3UPOBAHHON
peuu, Tak ¥ B popMe BHYTPEHHEH peun;

* pa3BMBaTh KOMMYHUKATUBHYIO KOMIIETCHIIMIO, UCIIOIb3YSl CPEJICTBA YCTHOM H
MUCbMEHHON KOMMYHHKAIIUHU MPU pabOTe ¢ TEKCTaMU YYEOHUKA U TOTIOJIHUTEIbHOM
JUTEpPaTypor, CHPaBOYHBIMU TaOJUIIAMH, MPOSBIATH TOTOBHOCTh K YBAXKCHUIO
WHOM TOYKHU 3pEHUS MPU 00CYKICHUH PE3YyTbTATOB BHIMOIHEHHON pabOTHI.

[IpenMeTHbIE pe3yIbTaThI
OO6yuaromuiicst HayYuTCs:

* IPUMEHSATH OCHOBHBIC METOJIbI MO3HAHUS: HAOJIIOJCHUE, W3MEpPEHHe, DKCIepH-
MEHT;



* ONHKCKLIBATh CBOMCTBA TBépI[BIX, KNIKUX, F33006p33HBIX BCUICCTB, BBIJICIIAA UX CY-
IMECTBCHHBIC IIPU3HAKHU,

* pacKpbIBaTh CMBICI 3aKOHA COXPAHEHUs MAacChl BELIECTB, aTOMHO-MOJIEKYJISIPHON
TEOpUH;

¢ pa3iin4aTb XUMHWYCCKHUC U (1)I/I3I/I‘ICCKI/IC SABJICHHA, HA3BIBATb IIPU3HAKU U YCJIIOBUA
IMPOTCKAHUA XUMHYCCKUX peaxunﬁ;

* coOnroaTh NpaBuiia 6€30MacHoi paboThl TPU MPOBEECHUHN OMBITOB;
* MOJIb30BATHCS JTA0OPATOPHBIM 00OPYIOBAHUEM U TTOCY10H;
* [10JIy4aTh, COOMpPATh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;

* XapaKTepU30BaTh (PUINYECKUE U XMMUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOP-
TFaHWYECKUX COEAUHEHHUW, IPOBOJUTH ONBITHL, MOATBEPKAAIOLINE XUMHUYECKHE
CBOICTBA U3YUYEHHBIX KJIACCOB HEOPTAHUYECKHUX BEIIECTB;

* PACKpBIBATh CMBICI IOHSATHUS «PACTBOPY, BBIUUCIISITH MACCOBYIO JIOJIIO0 PACTBOPEH-
HOT'O BEIIIECTBA B pACTBOPE, TOTOBUTH PACTBOPHI C OMPEACITEHHON MACCOBOM J10JIEH
pacTBOPEHHOIO BELIECTBA;

* XapaKTepU30BaTh 3aBUCUMOCTh (DU3UUECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAJI-
JIMYECKOMN PEMIETKU, ONPEAEIATh BUJI XUMAYECKOM CBSI3U B HEOPTAHUYECKUX COCIH-
HCHUSX

* IIPOBOJIUTH OIBITHI MO MOJYYCHUIO U U3YYCHUIO XUMUUECKUX CBOMCTB Pa3IMYHBIX
BECIIICCTB;

* TPaMOTHO 00paIllaThCs C BEIIECTBAMU B MOBCEAHEBHOMN KU3HHU.
OO0yuaromuiics MOJYyYUT BOZMOKHOCTh HAYUUTHCS:

* BBIJIBUTaTh U IIPOBEPSATH IKCIEPUMEHTAIBHO TUIIOTE3bl 0 XUMUYECKUX CBOMCTBAX
BELIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTyNaTh B XUMHUYE-
CKHE PEAKLIUM, O XapaKTepe U MPOAYKTaX Pa3IMYHbIX XUMUYECKUX PEAKIUM;

® XapaKTCpU30BaTh BCIICCTBA IO COCTABY, CTPOCHUIO U CBOfICTBaM, yYCTaHaBJINBATb
IMPUYINHHO-CJICACTBCHHBIC CBA3U MCIKAY JaHHBIMHA XdPAKTCPHUCTUKAMHN BCIICCTBA,

* UCIIOJIL30BaTh MPUOOPETEHHBIE 3HAHUS 11 IKOJIOTUUYECKU IPAMOTHOTO MTOBEICHUS
B OKPY’KaroIlIeu cpene;



* UCIOJIb30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIUU MTPU BBIIOJIHEHUU MPO-
€KTOB U PEIICHUN y4eOHO-UCCIEIOBATEIbCKUX 3aa4 110 U3YYEHUIO CBOMCTB, CIIO-
co0OO0B TOTy4YEHUS U PACTIO3HABAHUS BEIIECTB;

* 00BEKTUBHO OLICHHUBATH I/IH(l)OpMaL[I/IIO 0 BCIICCTBAX U XUMHUYCCKUX IIpOLECCax;

¢ OCO3HABATh 3HAYCHHUC TCOPCTHUICCKUX 3HAHUU 110 XUMHUH JJIIs1 HpaKTI/I‘{eCKOﬁ ACs-
TCJIBHOCTH YCJIOBCKA,

¢ COo3aaBaTb MOJCIN U CXCMBI JJIA PCIICHUA yqe6HBIX U ITIO3HAaBaTCJIBHbBIX 3a4a4,

NOHUMAaTh HEOOXOUMOCTh COOJIIOICHUS MPEANUCAHUN, TpeIJIaraéMbIX B HHCTPYK-
[USX O UCIIOIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U AP.



TEMATHUYECKOE IINTAHUPOBAHUME

No | Haume- | KonuuecTBo yacoB [Inanupyembie  pe- | DnekTpoHHbIe  (TUpO-
1/ | HOBaHUE 3yJbTaThI Bbie) 00pa3oBaTeIbHbBIC
m | pa3aeioB pecypchl
u TEM | Bcer |Tmpa |jJa- | IEMOH-
npo- 0 KTHu- | 60- | cTpa-
rpamMMBbI 4ye- | pa- | IUOH-
CKA | TOp- | HBIC
e HBIE | DKCIIe-
pa- | OTBIT | pH-
0ot | BI MEHTBI
bl
1 |Meroasr |6 1 3 0 Onpenenstb BO3- | MarepualibHO-TeXHUYE-
TO3Ha- MOXXHOCTb TIpOBEJle- | Ckasi ~ 0a3a  IIeHTpa
HUS B XU- HHS peakuuu u 1mpo- | «Touka pocray.
MUHU 1IeCCOB, TPEOYIOMUX | DICKTPOHHBIC MIPE3CHTA-

HarpeBaHusl.
YMeHue  BbIOMpATH
pUOOpPHI ISl TPOBE-
JNECHUST  U3MEPEHUH,
TPeOYIOIUX TOYHO-
CTH MOKAa3aHUM.
3HaTh IPOLIECCHI,
MpOTEKAloIMe IMpHU
IIJIABJICHUU BEIIECTB
U UX KpHUCTaUIM3a-
1117178

YMmenue pabotaTh C
000pyI0BaHUEM IIE€H-
Tpa oOpa3oBaHUs
€CTEeCTBEHHO-HAY4-
HOW M TEXHOJOTHYe-
CKOM HaIlpaBJIEHHO-
crer «Touku pocray.
YMenue I10J1630-
BaTbCS HarpeBaTelb-
HBIMU NPpUOOpaMH.
[InanupoBath U ocy-
IIECTBIIATh HA TPaK-
TUKE  XHMHYECKHE
AKCTIEPUMEHTHI, MPO-
BOJIMTH HAOJIFOCHHS,
JIeNaTh BBIBOJABI TIO

1005058
Caittr  ®UIIN. OrtkpsI-
ThIM OAHK 3aJaHuU I

dbopMupoBaHus ~ ecTe-
CTBEHHO-HAy4YHOH Trpa-
MOTHOCTH.

https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti

Caiit Enunas komiexkuus
nudpoBbIx  oOpa3oBa-
TEJIBHBIX peCYpCOB.
http://school-
collection.edu.ru/catalog
Canr ®denepalibHbIN
HEHTP UH(POPMALIMOHHO-
oOpa3oBaTenbHbIX  pe-
CYpCOB.
http://fcior.edu.ru/



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

pe3ysipTaTaM 3KcIie-
pUMEHTA.

CnenoBarb  mpaBu-
nam Oe3oIacHo pa-
00THI B TabopaTtopun
IpU HUCIOJB30BaHUU
XUMHAYECKON MTOCYbI
u o0opynoBaHHS, a
TaKXe MpaBUJIaM 00-
pamieHuss ¢ TOpIo-
YUMH BEILECTBAMU

B OBITY

Ilepso-
Hayallb-
HBIE XU-
MHYe-
CKHE IIO-
HATHS

YMmers oTiM4yaTh BO-
JOIPOBOJHYIO BOAY
OT JUCTUJUIMPOBAH-
HOHM, 3HATh, IOYEMY
JUISL TIPOBEJEHUS DKC-
MIEPUMEHTOB UCTIOJIb-
3YIOT  AUCTWLIUPO-
BaHHYIO BOJY.

YMmerpb otnuyaths Gu-
3UYECKHUE IPOLECCHI
OT XHUMHUYECKUX PE€
AKI1H.

3HaTh, YTO MPU OPO-
TEKaHWH  pPEAKIUU
MOJIEKYJIbl BELIECTB
paspyarorcs, a
aTOMBI COXPAHSIOTCS
(mnmst BemiecTB ¢ Mo-
JEKYJISIPHBIM  CTpOE-
HUEM).

3HaTh bopmynu-
POBKY  3aKOHa WU
YyMETb  NPUMEHSATH
€ro Ha MPaKTUKE, IPH
pPELIEHUN PACUYETHBIX
3a/1ad.

YMenue paborath ¢
000pyI0BaHUEM IICH-
Tpa oOpa3zoBaHUsl
€CTECTBEHHO-Hayy-
HOW MU TEXHOJIOTUYE-
CKOM HampaBJICHHO-
crert «Touku pocray.

MarepuanbHO-TEXHUYE-
ckas  0a3a  1eHTpa
«Touxka pocray.
DJIEKTPOHHBIE NTPE3ECHTA-
107178

Caiir  ®UIIN. OrtkpsI-
TBIM OaHK 3aJaHuM I
dbopMupoBaHUs ~ ecTe-
CTBEHHO-HAy4YHOU TIpa-
MOTHOCTH.
https:/fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti

Cant Enunas xoyuiexims
nmudpoBeIXx  0Opa3oBa-
TEJIbHBIX pecypcos.
http://school-
collection.edu.ru/catalog
Canr denepanbHbIi
HEeHTp WHGOPMAITMOHHO-
oOpa3oBaTeNnbHbIX  pe-
CypCOB.
http://fcior.edu.ru/



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

[InanupoBath U ocy-
IICCTBJIATh HA TIPaK-
THUKE  XUMHYECKHUE
OKCIIEPUMEHTHI, MPO-
BOJIUTH HAOJIIOJICHHS,
JeNaTh BBIBOJABI TIO
pe3ynbpTaTaM dKCIe-
pUMEHTA.

CrnenoBatb  IpaBu-
JaMm 0e30MacHoi pa-
00THI B 1a00OpaTOpUun
MPU  HUCTIOJB30BAHUH
XUMHUYECKOU TOCYIbI
U o0opylnoBaHUS, a
TaKXke MpaBwiam 00-
pamieHusi ¢ Tropro-
YUMHU BEIIECTBAMHU B
OBITY

Pac-
TBOPBI

Nmers mnpencrasie-
HUE O pPA3HOW 3aBHU-
CUMOCTU PacCTBOPH-
MOCTH BEIIECTB OT
TeMrepaTyphl.
YMeTh UCHOJIB30BATh
mUGPOBOM  MHKPO-
CKOIl JUIsl W3Y4YEHHS
(hopMBI KPUCTAJIJIOB.
Nmers mnpencrasiie-
HHE O Pa3IMYHON
HACBIIIIEHHOCTU pac-
TBOpa  pacTBOpsie-
MBIM BEILIECTBOM.
YMeTp  onpenenarb
KOHIICHTPAIIO0 pac-
TBOpa,  HUCIOJIB3YS
UHCTPYKIIUIO.

3HaTh CHOCOOHOCTH
KPUCTAJUIOTUAPATOB
paspymiatbcsi  MpH
HarpeBaHUU.
YMeHue pabotaTh C
000pyT0BaHUEM I1EH-
Tpa oOpa3zoBaHUsl
€CTECTBEHHO-HAYY-

MarepuanbHO-TEXHUYE-
cKas baza LEHTpa
«Touka pocray.
DJIEKTPOHHBIE TTPE3CHTA-
1007078

Caittr  ®UIIN. OrtkpsI-
TBIH OaHK 3aJaHuil U1
opMupOBaHUsS ~ ecTe-
CTBEHHO-HAYyYHOW TIpa-
MOTHOCTH.
https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti

Caiit Equnas komiexkuus
mdpoBeIX  oOpa3oBa-
TEJIbHBIX peECypCoB.
http://school-
collection.edu.ru/catalog
Caitr denepanbHbIil
IEHTP WH(POPMAITMOHHO-
o0pa3oBaTeNbHBIX  pe-
CypCOB.
http://fcior.edu.ru/



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
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https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
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HOM U TEXHOJOTHhye-
CKOM HampaBJICHHO-
crer «Touku pocray.
IlimranupoBats U ocy-
IIECTBJIATh HA TIPAK-
TUKE  XUMHYECKHUE
AKCIIEPUMEHTHI, MPO-
BOJUTH HAOJIOIEHHUS,
JIeNaTh BBIBOABI TI0
pe3ynbTaTaM 3KCIie-
pUMEHTA.

CnenoBare  mpaBu-
nam Oe3oIacHo pa-
00THI B 1abopaTopuun
MpU  HUCTOJIB30BAHUH
XUMHUYECKON TOCY/IbI
u o0opyloBaHMs, a
TaKKe MpaBUJIaM 00-
pamieHuss ¢ TOpo-
YIUMHU BEIIECTBAMHU B
OBITY

XUMUye-
CKHE pe-
aKI[IU

Hcnonbs3oBaTh XUMHU-
YECKYI0 CHUMBOJIUKY
In: COCTaBJICHUS
dbopMyll  BEIECTB,
MOJIEKYJISIPHBIX
YPaBHEHUN XHUMHYE-
CKHUX pEaKIUH.
IloHnMaTh CyIHOCTH
mporecca HeUuTpaiu-
3allMd U TIPUMEHATH
MPOLIECC HEUTpau-
3alliM Ha PAKTHUKE.
YMmenue pabotaTh C
000pyI0BaHUEM IICH-
Tpa oOpa3zoBaHusl
€CTECTBEHHO-Hay4-
HOW MU TEXHOJIOTHYE-
CKOM HamnpaBJICHHO-
crent «Touku pocray.
IImannpoBath U ocy-
HIECTBIIATh HA TpakK-
TUKE  XUMHUYECKHUE
SKCIIEPUMEHTHI, IPO-
BOJUTH HAOJIIO/ICHNUS,

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

Caittr  ®UIIN. OrtkpsI-
TBIM OaHK 3aJaHui I
dopmupoBanus  ecre-
CTBEHHO-HAYy4YHOW Tpa-
MOTHOCTH.
https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenki-
vestestvennonauchnov—
gramotnosti

Caiit Equnas kosiexkuus
nudpoBsIx  oOpa3oBa-
TEIBbHBIX pECypCoB.
http://school-
collection.edu.ru/catalog
Caur ®denepanbHbII
HEHTp UH(POPMALIMOHHO-



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
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JeNaTh BBIBOABI TIO
pe3yiibTatamMm JKCIie-
pUMEHTA.

CrnenoBath  mpaBu-
JaM 0e30macHoOM pa-
00THI B 1abopaTropuun
MPU  HUCTIOJB30BAHUH
XHMHUYECKOU TTOCYIbI
u o0opyJoBaHMS, a
TaK)Xe MpaBwIaM 00-
pamieHusi ¢ Tropro-
YUMHU BEIIECTBAMHU B

o0pa3oBaTeNbHBIX  pe-
CYpCOB.
http://fcior.edu.ru/

ObITY

OcHoB- Knaccudpunuposats | MarepuanbHO-TEXHUYE-
HbIE M3ydyaemble  Bellle- | cKas 0aza  1eHTpa
KJIACCHI ctBa 1o cocrtaBy M | «Touka pocrtay.
Heopra- CBOMCTBAM. DJIEKTPOHHBIE MTPE3CHTA-
HUYe- 3HaTL O00BEMHYIO | IIUH.

CKUX CO- noJito coctaBHbIX ya- | Caiit ®UIIN. OtkpsI-
enHe- CTEM BO3yXa. TBIA OaHK 3aJaHuil I
HUN YMerp  mpoBOAMTH | POpMUPOBAHUS ecre-

NPOCTEUIIINE  CHH-
TE€3bl  HEOpraHuye-
CKHUX BEIIECTB C HC-
MOJIb30BAaHUEM  WH-
CTPYKIIUH.

YMeTp  onpenenarb
pH pactBOpOB.
IIpumensATs ymeHus
o onpexaenennto pH
B MIPAKTUYECKOM Jiesi-
TEJIbHOCTH.

YMeTp  onpenenarb
KHCJIOTHOCTb ITOYB.
IIporno3upoBatb
CBOMCTBA BELIECTB HA
OCHOBE OOITUX XHUMH-
YECKUX CBOWCTB H3Y-
YEHHBIX KJ1ac-
COB/TpYNI BEIECTB,
K KOTOPBIM OHHU OT-
HOCSITCSI.

YMenue pabotaTh C
000pyI0BaHUEM IICH-
Tpa oOpa3oBaHusl

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

Cant Ennnas xoyuiexkus
mudpoBeIX  oOpa3oBa-
TEJILHBIX pECYPCOB.
http://school-
collection.edu.ru/catalog
Caur denepanbHbIN
IIEHTPp WH(POPMAITMOHHO-
o0pa3oBaTeNbHBIX  pe-
CYpCOB.
http://fcior.edu.ru/



http://fcior.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

€CTECTBEHHO-HayY-
HOW MU TEXHOJIOTHYE-
CKOM HampaBJICHHO-
cteit «Touku pocray.
[LimanupoBats U ocCy-
HIECTBJISATh HA MpPaK-
TUKE  XUMHYECKUE
AKCIEPUMEHTHI, MPO-
BOJUTH HAOJIIOJICHHUS,
JenaTh BBIBOJBI 10
pesyibTaTam JKcIe-
pUMEHTA.

CnenoBarb  mpaBu-
nam Oe3olacHo pa-
00THI B TabopaTtopun
Py HUCTOJIB30BAHUU
XUMHYECKOUN TOCYIbI
u o0opyIoBaHHS, a
TaK)Ke MpaBUiIaM 00-
palieHuss ¢ TOplo-
YUMHU BEIECTBAMHU B
OBITY

XHUMU4e-
CKas
CBA3b

Onpenensite BUI XU-
MHYECKOW CBSI3U B
COEJIMHEHUU.
ITokazaTte  3aBUCH-
MOCTh  (DPU3UYECKUX
CBOMCTB BeENIECTB OT
TUIIA  XHMHUYECKOM
CBSI3H.

YMenue pabortath ¢
000py/TI0BaHUEM I1CH-
Tpa oOpazoBaHUsl
€CTECTBEHHO-HaYyY-
HOW M TEXHOJOTru4Ye-
CKOM HaIpaBJICHHO-
crer «Touku pocray.
IlimanupoBats U ocy-
IIECTBISATh Ha Ipak-
TUKE  XUMHUYECKHUE
AKCIEPUMEHTHI, MPO-
BOJAUTH HAOJIIOIEHHUS,
JenaTh BBIBOJBI 110
pe3ylibTatam JKcIie-
PHUMEHTA.

MarepuaibHO-TEXHUYE-
cKast 06aza  1eHTpa
«Touka poctay.
DJIEKTPOHHBIE NIPE3ECHTA-
IIUH.

Cairr  ®UIIN. OrtkpsI-
TBIM OaHK 3aJaHUM JJIS
dbopmupoBaHUs ecTe-
CTBEHHO-HAYYHOM TIpa-
MOTHOCTH.
https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenki-
vestestvennonauchnoy-
gramotnosti

Caiit Equnas xomnexkuus
nudpoBeix  obOpasoBa-
TEIBbHBIX peECypCoB.
http://school-
collection.edu.ru/catalog
Canr denepabHbINA
IEeHTp WH(POPMAITMOHHO-
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CnenoBaTh  mpaBu-
naM Oe3omnacHou pa-
00THI B TabopaTopun
P UCIOJIb30BaHUU
XUMHYECKOU TOCYIbI
U 00opylnoBaHUS, a
TaKXe MpaBUIaM 00-
pamieHuss ¢ TOplo-
YUMHU BEIIECTBAMHU B
OBITY

o0pa3oBaTeNbHBIX  pe-
CYpCOB.
http://fcior.edu.ru/

OBLIEE KO-
JINYECTBO
YACOB TIO
[1PO-
I'PAMME

34 |4

20

1/ | BeIeHUs

No | Jlata nipo- | Tema

Konu-
YEeCTBO
4acoB

Hcnons3oBanne 000-
pyllOBaHUsI  IIEHTpa



http://fcior.edu.ru/

€CTECTBEHHOHAYYHOU
HANpPaBJICHHOCTH
Ientpa «Touka po-
CTay

PA3JAEJI 1. METOAbI IIO3HAHNA B XUMHWHU (6 HACOB)

1 1]06.09.202 | OcHOBHBIC METOJIBI HAYKU 1
2
2 |13.09.202 | DkcriepuMeHTaIbHbIE OCHOBBI XUMHH 1 [udporas maboparo-
2 pHsl C JaTYUKAMU
3 120.09.202 | IIpaktuueckass pabora Ne 1 «M3yuenue |1 Jatunk TeMIiepa-
2 CTPOCHHUS TJITAMEHI Typbl TEpPMONApPHBHIH,
CIMPTOBKA
4 | 27.09.202 |IIpeacraBieHre O TOYHOCTH H3MepeHui | 1 JaTtuukoBas cucrema
2 U (PPOBBIX JATYMKOB U aHAJIOTOBBIX MPH-
00poB
5 104.10.202 | IlpencraBnenue o Temmeparype ruiasie- | 1 Hatuuk TeMIepa-
2 HUS M1 0OpaTUMOCTH IUIaBJICHUSI. Typbl  IJATUHOBBIH,
Jlab6opaTtopubiit onbIT Ne 1 «/lo kakoii Tem- TEPMOMETP, IEKTPHU-
nepaTypbl MOXKHO HAarpeTh BEIIECTBO?). yecKasi IIUTKA, CITUp-
JlaGoparopubiit onbiT Ne 2 «M3mepeHue TOBKa
TEMIEPATYPbI KUTIEHUS BOJABI C TOMO-TIHIO
JaT4yrKa TeMIepaTypbl 1 TEpPMOMET-
pa».
6 |11.10.202 | IlpencraBieHue 0 KpUCTAILTU3ALMH. 1 Jatuuk TeMIepa-
2 JlabopaTopuslil onbIT Ne 3 «Onpenenenue TypPbl TEPMOIIAPHBIN

TEeMIIEPaTyphl TUIABJICHUS U KPUCTAILIIN3a-
[IUU METajIa

PA3JEJI 2. IIEPBOHAYAJIbHBIE XUMWYECKHUE ITOHATHUA (8 HACOB)

7 118.10.202 | HemHOTr0 U3 HCTOpPUU XUMUHU 1
2
8 |25.10.202 | Xumus Buepa, CErogHs, 3aBTpa 1
2
9 |08.11.202 | [IpocThie U CIOXKHBIEC BEUIECTBA 1
2
10 |15.11.202 | dusnyeckue U XUMUYECKUE CBOMCTBA Be- | 1
2 IECTB
11 | 22.11.202 | YucTtsie BemecTBa U cMecH. Otianune um- | 1 Jlatuuk saexkTpomnpo-
2 CTBIX BEIIECTB OT CMECEH. BOJITHOCTH, IIU(PPOBOI
JlaGopartopusiii onbIT Ne 4 «Onpenenenue MHKPOCKOI
BOJOINPOBOJAHON W JAUCTHILTMPOBAHHOU
BOJBD»
12 | 29.11.202 | CriocoObl pa3zenieHus cMecei 1

2




13 | 06.12.202 | IIpaktuyeckas pabora Ne 2 «CrocoObl CnuproBka
2 pazziesIieHus: cMecen»

14 | 13.12.202 | 3aK0oH COXpaHEHUS MaCChl BEIIIECTB. Becsl anekTpoHHbBIC
2 JlemoHCTpaunoHHbIN 3KcniepuMeHT Ne 1

«3aKoH COXpaHCHUA MAaCChl BCIICCTB»

PA3JIEJ 3. PACTBOPKI (6 YACOB)

15 | 20.12.202 | [Tonsite 0 pacTBOpax: OMpeAesieHUuE pac- JaTunk TeMIiepa-
2 TBOPOB, PACTBOPHUTENH, KIaCCHU(PUKALIMS TYpbI IIJIATUHOBBIN
pacTBOPOB.
Jla6opatopusrit onbIT Ne 7 «Ilepecoiiien-
HBIU pacTBOP»
16 | 10.01.202 | PacTBOpUMOCT®. Jatuuk TeMrepa-
3 JlabopaTtopHbiii onbIT Ne 5 «M3yueHue 3a- TYpPBbI INIATHHOBBIN
BUCHUMOCTH PacTBOPHUMOCTH BEIIECTBA OT
TEMIEPATYPHI».
17 | 17.01.202 | Kpucrammoruaparsbl. Jatuuk TeMrepa-
3 JlabopaTopHblil onbIT Ne 8 «Onpenenenue TYpPBbI IUNIATHHOBBIN
TEMIIEpaTypbl Pa3NOKEHUs] KPUCTAJLIO-
THIpaTa
18 | 24.01.202 | BeIpanuBaHue KpUCTAILJIOB. [udporoit  MuKpo-
3 JlaGopatopubiit onbiT Ne 6 «Habmonenue CKOII
32 pOCTOM KPUCTAJIOB
19 | 31.01.202 | CrtocoObI BeIpa)Ke€HUST KOHIIEHTPAITUHU pac-
3 TBOPOB: MAaccoBasi JIOJsI PacTBOPEHHOTO
BEIIECTBA, MOJIAPHAS] KOHIICHTPAIIHSI
20 | 07.02.202 | Ilpaktuueckas pabora Ne 3 «Ompenerne- JlaTuyuk onTUYeCcKOoi
3 HUE KOHIICHTPAIIUHU BEUIECTB KOJIOPUMET- IJIOTHOCTH
PUYECKUM IO KaTUOPOBOYHOMY TpaduKy»
PA3JIEJI 4. XUMHWYECKHUE PEAKIINU (7 YACOB)
21 | 14.02.202 | Xumuueckue peaknuu. [IpusHaku XuMu- Jatuuk TeMIiepa
3 YECKUX PEaKLUi. TYpBbI IJIATUHOBBIN
JleMOHCTpanMOHHBIA dKciepuMeHT Ne 2
«Bpienenue v NnoriaoueHue Temia — mpu-
3HAK XUMHYECKON pEaKIII»
22 | 21.02.202 | Knaccudukanus XMkMUYECKUX PEAKIIUM 10
3 pa3TUYHBIM MTPU3HAKAM
23 | 28.02.202 | Peakums coequHEHUS.
3 JlaGopatopusbrit onbiT Ne 9 «Peakmus co-
eauHeHust pocdopa ¢ KUCIOPOIOM, OK-
cuna dhochopa (V) ¢ Bogoii»
24 | 07.03.202 | Peakius paznoskeHusl. CnuproBka
3 Jla6opatopusrit onbiT Ne 10 «Peaknus pas-

noxkeHus rugapokcuaa meau (I)».




Jlab6opaTopubriit onbiT Ne 11 «Peakuus pas-
JIOKEHHS] MAJIAXUTA

25

14.03.202
3

Peakuus 3amenieHusl.

JlaGopartopusiit onbIT Ne 12 «Peakuus 3a-
MEILEHHS MEJIU JKEJIE30M B paCTBOPE ME-
HOT'O KyIiopoca.

JlabGopartopusrit onbIT Ne 13 «Peaknus 3a-
MEIIEHHUST BOJIOPOJia ITMHKOM B PacTBOpE
COJISTHOU KUCIJIOTBD».

JlaGopartopusiit onbIT Ne 14 «Peaknus 3a-
MEIIEHUST BOJIOPO/Ia KaJIbIIMEM (HATpUEM,
JIUTUEM) B BOJIEN

26

21.03.202
3

Peakiust oOmeHa.

Jla6opaTopnbrii onbiT Ne 15 «Peakius 06-
MEHAa MEXKy KapOOHATOM KaJIbIIUS U COJISI-
HOU KUCIIOTON».

JlaGopatopusrit onbIT Ne 16 «Peakius 06-
MEHAa MEXIy XJOPUIOM Oapusi U CEpHOU
KUCJIOTOMN»

27

28.03.202
3

Peakuus HeuTpanmzanuu.
JlaGoparopubiit ombir No 17 «Peaxiust
HEUTPpATH3 AN

Hatuuk pH

PA3JIEJI 5. OCHOBHBIE KJIACChI HEOPTAHMYECKNX COEJJMHEHUN (5 YACOB)

28 | 04.04.202 | Oxcunupl. 1 [Tpubop mist onpene-
3 JlaGopatopusbrit ombiT Ne 18 «Omnpenerne- JIEHUSI COCTaBa BO3-
HUE COCTaBa BO3AYXa» ayxa
29 | 11.04.202 | OcHoBaHus. 1 Ho3zarop o0béMa
3 JleMOHCTpauMOHHBIN 3KciepuMeHT Ne 3 KUJKOCTH, OOpeTKa,
«OcnoBanus. TermoBoit apdext peakuu JATYUK TEMIIEPATYPBI
TUAPOKCUJIA HATPUS C YTIICKUCIIBIM Ta30M» TUTATUHOBBIN, JAaTUYUK
JABJICHUS, MAarHHT-
Has MeIlajgKa
30 | 18.04.202 | KucnoTsi. 1 Hatuuk pH
3 JlaGopatopubiit onbIT Ne 19 «Onpenerne-
Hue pH paznmnuHbIX cpemy.
Jlabopatopubiii onbIT Ne 20 «Omnpenerne-
HUE KUCIIOTHOCTH TTOYBY
31 | 25.04.202 | Conu 1
3
32 116.05.202 | IIpaktuueckas padora Ne 4 «Ilomyuenue | 1 [udpoBoit  MuKpoO-
3 MEJTHOTO KyIIOpOoca» CKOII
PA3JIEJI 6. XUMHNWYECKAS CBA3b (2 UACA)
33 | 23.05.202 | XuMuueckas CBSI3b U €€ BUIbI 1

3
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30.05.202 | Kpucrayummueckoe CTpoeHHE BemecTa. | 1 JaTuuk TeMrepa-
3 Kpucrammueckue pemeTky. Typbl  IUIATUHOBBIN,
JleMoHCcTpauMOHHBIA 3KcriepuMeHT Ne 4 JaTYUK TEMIIEpaTyphl
«TemnepaTypa miaBieHus BEMIECTB € pa3- TepMONapHbIN
HBIMU THUIIAMH KPUCTAILUIMYECKUX pelle-
TOK»

YYEBHO-METOAMYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPO-
HECCA

OBA3ATEJIBHBIE YYUEBEHBIE MATEPUAJIBI U YUEHUKA

Xumus. 8 kinacc/Kysnenosa H.E., TutoBa .M., I'apa H.H., O6mecTBO ¢ orpaHu-
YyeHHOM oTBeTCTBeHHOCThIO «M3aarenbckuil nientp BEHTAHA-I'PA®y; Akuuno-
HepHoe obmecTBo «M3naTenscTBo [IpocBemenuney.

METOINYECKUWE MATEPUAJIBI U YUUTEJIA

becnanos Ilasen MBanoBud, [{opodeeB Muxann BukropoBud. Meroamueckoe mo-
cobue «Peanuzaiust 00pa3oBaTeNIbHBIX TPOTPaMM €CTECTBEHHOHAYYHOU U TEXHOJI0-
TUYECKOW HAIMPaBJICHHOCTEN MO XMMHUHU C UCIIOIB30BaHUEM O0OpYAOBaHUS LIEHTPA
«Touxka poctam.

MUDPPOBLIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU MHTEP-
HET

Bacunwes B.I1., Mopo3zoga P.I1., Kouepruna JI. A. IlpakTrkyM 1o aHaITuTAYECKOM
xuMuu: Yueb. nmocooue st By30B. — M.: Xumus, 2000. — 328 c.

I'pocce D., BaiicmanTtens X. Xumus aist 10003HaTeNbHBIX. 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. O6mas xumus. [Ipaktukym L-muxpo. PykoBoacTBO 1151 CTY/IEHTOB.
— M.: MI'1VY, 2006. — 322c.

Hcnonp3oBaHne HHQPPOBBIX J1Ta0OpaTOpuii MpU OOYYCHUH XHUMHH B CpPEIHCH
mkone/becnanos I1. M. lopodeer M.B., Kunun J[.M., 3umuna A.U., OpxexoB-
ckuii [I.A. — M.: BUHOM. JlaGoparopus 3uanmii, 2014. — 229 c.




Kpucramnsl. Kpucramioruapare: Metoanieckne ykazaHus K 1Ja00paTOpHBIM pado-
taM. 6. Mudraxosa H. 1., [Terposa T. H., Paxmarynnuna . ®. — Kazans: Kazan.
roc. TEXHOJI. YH-T., 2006. — 24 c.

Jleencon U.A. 100 BOIIpoCOB ¥ OTBETOB IO XUMHUM: MaTepuansl U1l IKOJIBHBIX pe-
dbepaToB, paKyIbTATUBHBIX 3aHATHN U CEMUHAPOB: YueOHOe nocodue. — M.: «3-
narenbcTtBO ACT»: «M3narensctBo AcTpenby, 2002. — 347 c.

Jleencon M. A. Xumuueckue peakuuu: TerioBoit a3dekt, paBHOBECHE, CKOPOCTh.
— M.: 8. OO0 «M3narenbcTBO AcTpens, 2002. — 192 c.

Jypse 1O. 0. CnpaBouHuK 110 aHanuTUYEeCKON XuMuu. — M.: Xumus, 1971. — C.
71—89.

Hazaposa T.C., I'pabenkuit A.A., JlaBpoBa B. H. Xumuueckuii sKkCiepuMeHT B
mikojie. — M.: IIpocBemenue, 1987. —240 c.

Heopraunueckast xumusi: B 3 1./ Ilog pexn. 0. JI. TperssikoBa. T. 1: ®uszuko-xu-
MHUYECKHE OCHOBBI HEOPTaHUYECKOM XUMHH: Y UeOHUK ISl CTY/I. BbICII. y4eO. 3aBe-

nennit/M. E. Tamm, FO. 1. TpetbsikoB. — M.: U3naTenbckuit HIEHTP «AKaIeMUs,
2004. —240 c.

[TerpsinoB M. B. Camoe HeoOBIKHOBEHHOE BellecTBO B Mupe. — M.: Ilengaroruka,
1976. — 96 c.

Crpenbnaukosa JI. H. 13 gwero Bcé cnenano? Pacckasel o BemectBe. — M.: fly3a-
npecc. 2011. — 208 c.

CycnennukoBa B.M, Kucenesa E. K. PykoBoacTBO 110 TPUTOTOBIIEHUIO TUTPOBAH-
HBIX pacTtBopoB. — JI.: Xumus, 1967. — 139 c.

@apanert M. Uctopus ceeun: Ilep. ¢ anrn./Ilox pen. b. B. HoBoxumoBa. — M.:
Hayxka. ['maBHas penakuusi puanko-mMareMaTuueckon aureparypsl, 1980. — 128 c.,
. — (bubmuoreuka «KBaHTY)

Xomuenko I'. II., CeBactpsiHoBa K. M. OKnCIMTENBHO-BOCCTAHOBUTENBHBIE PEaK-
nun. — 16. M.: [IpocBemienne, 1989. — 141 c.

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

Optumo JI. Boja: kHMra o caMoM Ba)KHOM BEIECTBE B Mupe: nep. ¢ puH. —M.:
18. Komnacl'um, 2019. — 153 c.



Ueptkos U.H., Xykos I1. H. Xumuueckuii 3KCIEPUMEHT ¢ MAJIBIMU KOJIMYECTBAMU
peaktuBoB. M.: IIpoceemienue, 1989. — 191 c.

Caiitr MI'Y. Ilporpamma Kypca XuMuu Jj1sl ydamuxcs 8—9 kiaccoB 0011eoopaso-
BaTEJIbHOM  IIKOJIBL http://www.chem.msu.su/rus/books/2001-2010/eremin-

chemprog.

Caiitr ®UIIN. OTKpeITHIN OaHK 3a1aHUN A1 HOPMUPOBAHUS €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

Caiit Enunas xoutekiust 1udpoBbIX 00pa3oBaTebHBIX pecypcoB. http://school-
collection.edu.ru/catalog

Caiit  denepanbHblii  EHTp HHOOPMALIMOHHO-00PA30BaTEIbHBIX PECYPCOB.
http://fcior.edu.ru/

MATEPHUAJIBHO-TEXHUUYECKOE OBECITEUEHUE OBPA30BATEJILHOI'O
[TPOIIECCA

YYEBHOE OBOPY/IOBAHUE

CnpaBounsie Ta0nuiel, [lepuoauyeckas cucrtema xumuueckux siaemeHtoB .M.
MenneneeBa, TabauIa paCTBOPUMOCTH, STEKTPOXUMHUYUCCKHHN ST HATPSDKCHUH Me-
TaJUJI0B, MOJIENIA KPUCTAJUIMUYECKUX PEILIETOK, MOJIENIN aTOMOB.

OBOPYJIOBAHME JUUISI [TIPOBEJIEHN S IABOPATOPHBIX, ITPAKTHUYE-
CKUX PABOT, JIEMOHCTPALII

OBOPYIOBAHUME IIEHTPA "TOUKA POCTA":
- TaTYUK TeMIIepaTyphl (TepMONapHbIii);

- CIIUPTOBKA;

- TaTYUK TEMIIepaTyphl IJIATUHOBBIH;

- TEPMOMETP;

- DJIEKTpUYECKas TITUTKA;

- TaTYUK AJIEKTPOIPOBOIHOCTH;

- 1U(POBON MUKPOCKOIT;

- IPUOOP AJISL OMBITOB C AIEKTPUUYECKUM TOKOM;
- BECBI AJIEKTPOHHBIE;

- IpuOOp AJIA ONpeNieNIeHUsl COCTaBa BO3yXa;

- TaTYMK ONTHUYECKOU MIIOTHOCTH;

- natuuk pH;

- 103aTOp 00beMa KUIKOCTH;
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- OropeTKa;
- IaTYMK JaBJICHUS,
- MarHUTHAs MEIIIaJIKa.

[IITaTuBbl TaOOpaTOPHBIE, IITATUBBI 151 TPOOUPOK, MPOOUPKHU, TPOOUPKOIEpIKa-
TE€JIW, MEPHBIE IIMJIMH]IPBI, XUMUYECKUE CTAKaHbI, KOJIOBI, BEChI JaOOpaTOPHBIE C
pa3zHoOBecaMH, BOPOHKH, CTEKJITHHBIC MAJIOYKH, PUIbTPOBaIbHAsA OyMara, CIUYKH,
KOMITIJIEKTHI PEaKTHBOB, HAOOPHI MHIUKATOPOB.






