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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma «B XuUMHHM BCe MHTEPECHO» JETAIU3UPYET COAEpKAHHE Kypca BHEYPOUHOH JesTeNb-
HOCTH, AA€T MOAPOOHOE paclpeiesIeHUe YacoB U MOCIIEI0BATEIbHOCT U3YUEHHS TEM U Pa3/IeJIoB.

JlanHast mporpamMma mpeaHa3HayeHa A yyanmxcs 8 Kiacca, o3BOJSET PACIIUPUTh U YTIYyOUTh y
yUalxcs MpakTHIeckoe MPUMEHEHNE OTYyYeHHBIX TEOPETUYECKUX 3HAHUM 110 XUMUHU.

ABTOpCKasi mporpaMma paccyiTaHa Ha yJamuxcs 8 kinacca Ha 35 yuyeOHBIX 4acOB, OpPUEHTHPOBAHA
Ha yriayOJieHHe M pacllUpeHUEe 3HaHWM, Ha pa3BUTHE JIIOOO3HATEIBHOCTU U MHTEpECcAa K XUMHUH, Ha
COBEPIIICHCTBOBAHUE YMEHUHN ydYalMXCs OOpamiaThCs C BEIIECTBAMH, MPOBOJUTh XUMHUECKUNA JKC-
MEPUMEHT C MCIIOJIb30BAHHEM COBPEMEHHBIX MPUOOPOB M 000PYAOBaHUs IIEHTpa 00pa30BaHUs ecTe-
CTBEHHO-HAYYHOU M TEXHOJOTMYECKOM HampaBiIeHHOCTEN « TOUKH pocTay.

[Ipu pa3paboTke nmporpamMmbl aKIEHT JeNajcs Ha BOMPOCH], KOTOpbIE B 6a30BOM Kypce XMMUHU OC-
HOBHOM IIKOJIbl paCCMaTPUBAIOTCS HEJOCTATOYHO MTOJIHO MJIM HE pacCMaTPUBAIOTCS COBCEM. 3aaui U
YIOpaXHEHHsI MOA00PAHbI TaK, YTO 3aHATHUS MO UX OCMBICICHUIO U PEHICHUIO MPOXOJAT JIMOO mapal-
JIENbHO C HW3y4YaeMbIM Ha YpOKax MaTepuanoM, Ju00 KaK TOBTOPEHHE YXKe TIONTYYeHHBIX 3Ha-
HUW. OO0y4YeHWH XMMHH OOJIbIIIOE 3HAYCHHE MMEET IKCIIEpPUMEHT. B mpoliecce sKcriepuMeHTaIbHOM
paboTHI yJamuecst MPUOOPETYT OMBIT TO3HAHUS PEATBHOCTH, SIBJISIOMIMNACS Ba)KHBIM dTarioM (Gpopmu-
pOBaHMsl y HUX YOEXKJIEHUH, KOTOpPBIE, B CBOIO OUEPE/lb, COCTABIISIIOT OCHOBY HAy4YHOTO MHPOBO33pe-
Husl. Peanu3oBaTh yKazaHHBIE €M MOMOXET OCHAICHHE IIKOJIBLHOTO KaOWHETa XUMUU COBPEMEH-
HBIMHU TIpHOOpaMu M 00OpYAOBaHHEM IIEHTpa 0Opa30BaHUsl €CTECTBEHHO-HAYYHOM M TEXHOJOTHYe-
cKol HampaBiieHHOcTel «Touku poctay. Mcnonb3oBanue obopynoBanus «Touka pocray npu peasu-
3allMy JaHHOW IPOrpaMMBbI TO3BOJIUT CO3AATh YCIOBHSL:

* ISl pacLIMPEHUs COJAEP/KAHUS IIKOJIbHOTO XUMUYECKOI0 00pa30BaHus;

* JIJIs TIOBBIIICHUS TO3HABATEIBHON aKTUBHOCTH O0YUAIOIUXCS B €CTECTBEHHO-HAYYHOM 001acTu;

* ISl pa3BUTHUS JTUYHOCTH peOEHKA B Ipolriecce o0yueHus XUMHUH, ero cnocooHocrel, opMupona-
HUS U YIOBJIETBOPEHUS COITUATBHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTENH;

* i paboOThI ¢ OJapEHHBIMY IIKOJBLHUKAMH, OPTaHU3AIlMN UX PA3BUTHS B PA3IMIHBIX 00JIaCTIX
00pa30BaTENbHOM, TBOPUECKON ACATEIHHOCTH.

KomnuecTBeHHBIE HKCIIEPUMEHTHI MMO3BOJIAT MOIY4aTh JOCTOBEPHYIO MH(POPMAIUIO O MPOTEKAHUH
TeX WJIM UHBIX XUMUYECKUX MPOIIeccax, O CBOMCTBaxX BeulecTB. Ha 0CHOBE MONTY4YEeHHBIX SKCIIEPUMEH-
TaJbHBIX TAHHBIX yUYaAIIUECs CMOTYT CAMOCTOSATEILHO J€JIaTh BBIBOJIBI, 0000IIATh pe3yabTaThl, BHISIB-
JSITh 3aKOHOMEPHOCTH, YTO OJJHO3HAYHO OyJeT CI0OCOOCTBOBATH MOBBIMICHHIO MOTHBALIUU O0Y4YEHUS
IIKOJIbHUKOB.

AKTyalIbHOCTh MPOTPaMMbI B TOM, YTO OHAa CO3JaeT YCIOBHSI JUISl COLMAIBLHOTO, KyIbTYPHOTO U
pohecCHOHAIILHOTO CaMOOIPEIeICHUs, TBOPUYECKOI caMopeanu3aly JHIYHOCTH peOEHKa, pa3BUTHS
y 00y4aromuxcsi €CTECTBEHHO-HAYYHOM, MaTeMaTU4eCKOi, HHPOPMAIIMOHHON TPaMOTHOCTH, (OpMHU-
pOBaHUSI KPUTUYECKOTO M KPEATHMBHOTO MBILIUICHHUS, COBEPIICHCTBOBAHMS HABHIKOB E€CTECTBEHHO-
HAyYHOW HANPABICHHOCTU. 3HAHUS U YMEHUS, HEOOXOAUMBIE TSI OpTraHU3aIllMU HCCIIEI0BATEIbCKOM
JESATETBHOCTH, B OyIyIlleM CTaHYyT OCHOBOM ISl OpraHU3aIlii HAyYHO-HCCIEI0BATEIbCKON eI TeINb-
HOCTHU B By3aX, KOJUIEJKaX, TEXHUKyMax U T.[I.

OnHUM U3 OCHOBHBIX MPHUHITUIIOB MIOCTPOCHUS MIPOTPAMMBI SIBJISETCS] IPUHITUI JOCTYITHOCTH. JKC-
MIEPUMEHTAJIbHBIC JTaHHbBIC, MOJYYCHHBIC YYAIIUMUCS MPH BBITOJIHECHUH KOJIHMYECTBEHHBIX OIBITOB,
MO3BOJIST yYaIIUMCSl CAMOCTOSITENIbHO J€NaTh BBIBOJBI, BBIABIATH 3aKOHOMEpHOCTU. [loaxonsl, 3a-
JIOKEHHBIE B COJIEpP)KaHUE MPOrpamMMbl Kypca, CO3MAI0T HEOOXOAMMBIE YCIOBHUS IS CHUCTEMHOTO
YCBOGHHUS y4allMMHCS OCHOB HAayKH, JJisi 00ecledeHHs pa3BUBAIOIIETO U BOCITUTHIBAIOIIETO BO3/CH-



CTBUsA OGy‘IeHI/IH Ha JIMYHOCTL Yy4Yallerocs. <D0pMpreMLIe 3HaHUA JOJIPKHBI CTaTh OCHOBOI CHCTEMEI
yGC)KI[eHI/Iﬁ IIKOJIbHUKA, HECHTPAJIbHBIM AAPOM €TI0 HAYYHOTI'O MUPOBO33PCHHA.

LEJIU U 3AJAYU

K HampaBieHHIO TEpPBOCTENICHHOW 3HAYMMOCTH TIPU pealn3alui 00pa3oBaTeNbHBIX (DYHKITHIA
npenMera «XUMHS» TPaJAULMOHHO OTHOCST (POPMUPOBAHHE 3HAHUI OCHOB XMMHUYECKOW HAyKU Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHMSA, MPAKTUYECKON JEATEIFHOCTH YeJIOBEKa M KaK OJHOTO M3
KOMIIOHEHTOB MHPOBOH KyJIBTYpHl. 3ajauya MpeaMeTa COCTOMT B (DOPMUPOBAHUM CUCTEMBl XHUMHUYE-
CKUX 3HaHUI — BaKHEHIIUX (aKTOB, TOHATHI, 3aKOHOB M TCOPETUYECKUX IMOJIOKCHHUHN, TOCTYITHBIX
0000IIeHNH MHPOBO33PEHYECKOTO XapaKTepa, si3bIKa HAyKH, 3HAHUH O HaYYHBIX METOJaX M3Y4eHUS
BELIECTB U XUMHUYECKUX pEaKluil, a Takke B (POPMUPOBAHUU U PA3BUTHH YMEHHI U CIIOCOOOB Jiesl-
TCJIIBHOCTH, CBA3AHHBLIX C IIJIAHUPOBAHHEM, Ha6JIIOI[eHI/ICM " IMPOBCACHHUEM XHUMHYCCKOI'O0 3KCICpH-
MEHTa, COOJIIOJICHUEM MpaBUJl 6€30MaCHOTr0 OOpAIlEHus ¢ BEIIECTBAMH B TOBCETHEBHOM KU3HHU.

Hapsiny ¢ 3TuM 1enu u3ydeHus mpeaMeTa B MporpaMMe YTOYHEHbBI U CKOPPEKTHPOBAHBI ¢ YIETOM
HOBBIX TPHOPUTETOB B CHCTEME OCHOBHOTO 00ImIero obpaszoBanusi. CerogHs B oOpa3oBaHHH 0CO00
3HAYMMOM NMPU3HAETCS HAPABICHHOCTh OOYYEHHUS HA pa3BUTHE U CaMOpa3BUTHE JIMYHOCTH, (popmu-
poBaHME €€ UHTEJUIEKTa U 001Iel KynbTypbl. OOydeHHe YMEHUIO YUUThCS U MPOJOJIKATh CBOE o0Opa-
30BaHHE CaMOCTOSTEIIHO CTAHOBUTCS OHOW M3 BaXKHEHIINX (PYHKIUI yueOHBIX TPEIMETOB.

B cBsi3u ¢ 3THM TIpU M3YyYEHUU XUMHUHM B OCHOBHOH IITKOJIE IOMHHHUPYIOIIEE 3HAUCHHE proOpen
TaKue MeJH, KaK:

(hopMHpOBaHNE MHTEUIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMOOOPa30BaHUIO, COTPYIHH-
YEeCTBY, CaMOCTOSITEJIbHOMY IMPHHATUIO PEIICHUH, CIOCOOHOW aganTHUpOBAaThCS K OBICTPO MEHSIO-
IIUMCSI YCIIOBUSIM KHU3HU;

HAIPAaBJICHHOCTh OOYYCHUS HA CUCTEMATHUECKOE MPUOOIICHUE YIAITUXCS K CAMOCTOSTEIILHOU T10-
3HABATEJIbHOW NI€ATEIbHOCTH, HAyYHBIM METOAAaM MO3HaHHs, (OPMUPYIOIIMM MOTHUBALIMIO U Pa3BU-
THE CIIOCOOHOCTEH K XUMUU;

obecreyeHne yCIOBUM, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO 00 YyUJAIOIUMHUCS OTBITa PAa3HOOOPa3HOM
JESTEIILHOCTH, TTO3HAHUS M CaMOIIO3HAHMS, KITFOUEBBIX HABBIKOB (KJIFOUYEBBIX KOMIICTCHIIHIT), HMEIO-
[IMX YHUBEPCAILHOE 3HAYCHHUE JUIsl PA3JIMYHBIX BUJIOB JICATEIHHOCTH;

(dhopMupoBaHHE YMEHUIH OOBSCHATH W OIICHUBATH SBJICHHS OKPYKAIOIIET0O MHUpPAa HA OCHOBAaHUU
3HAHUHU U OIIbITA, MOJYYCHHBIX IMIPU U3YUYCHUN XUMUH,

(dhopMupoBaHHE Yy 00YJArOIIMXCSl TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAHUSI [IEHHOCTH XUMUYe-
CKUX 3HaHWH U BHIPAOOTKHU SKOJIOTUYECKH IEJIECO00pa3HOro TIOBEJCHUS B OBITY U TPYJOBOH Jesi-
TEJBHOCTH B IIEJISIX COXPAHEHHSI CBOETO 3/I0POBbSI M OKPYKAOIIEH MPUPOTHON CPEIb;

pa3BUTHE MOTHBAIMU K O0YYCHHUIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITUTAHUIO Ha OCHO-
BE YCBOGHHs OOIIEUYEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduias u
HaNpaBJICHHOCTH JaJbHENUIIEro 00yYeHHUSI.

COJAEP/KAHUME KYPCA

PA3JIEJI 1. METO/bI TIO3BHAHU S B XMMUU (6 YACOB)

3HAKOMCTBO C OCHOBHBIMU METOJIaMH HAyKU. DKCIEPUMEHTAJIbHBIE OCHOBBI XUMHU. 3HAKOMCTBO
IIKOJILHUKOB C OCHOBHBIMH METOJIaMU HCCIICOBAHHUS W 000pY/IOBAaHUEM IICHTpPa 00pa30BaHMS eCTe-
CTBEHHO-HAyYHOH M TEXHOJIOTMYECKOM HampaBieHHocTel «Touku poctay. [IpaBuiia noBeneHus B Ka-
Oounere xumMuM. BBonHbI MHCTpyKTak. [IpeacTaBieHne 0 TOYHOCTH U3MEPEHHUM IU(PPOBBIX JaT4U-
KOB M aHaJoroBbix mpuOopoB. [IpencraBneHue o Temneparype MiaBieHHUs, 0OpaTUMOCTH IJIaBICHHUS
Y KPUCTaJUTH3AIIUH.



[Tpaktuueckas padora Ne 1 «/3ydeHue cTpoeHus MIIaMEeHW».
JlaGopatopuslii onbIT Ne 1 «M3mMepeHue TeMnepaTypbl KUIIEHUs BOJIbI C TOMOIIBIO JaTYMKa TeMIlepa-
TYpPBI U TEPMOMETPAY.

PA3JIEJI 2. IEPBOHAYAJIBHBIE XUMWYECKUE TTOHATUA (7 YACOB)

HemHoro u3 ucropun xumuu. Xumus BYepa, ceroass, 3aBrpa. [IpocTsie u ciioxHble BemecTsa. Pu-
3MYECKUE U XMMHUYECKUE CBOMCTBA BellecTB. YnCThIe BenlecTBa U cMecH. OTIMYMe YUCTBIX BEIIECTB
oT cMeceil. CriocoObl pa3zeneHusi cMeceid. 3aKOH COXPaHEHHS MAaCChl BEILIECTB.

[Tpaktrueckas padorta Ne 2 «CriocoObI pa3aeieHusi CMeCEi.

Jlabopartopusbiit onibIT Ne 2 «Onpeenienre BOJONIPOBOAHON U TUCTUIUIMPOBAHHON BOIBI».
JlemoHcTpanoHHbli skcriepuMeHT Ne 1 «3aKkoH COXpaHEHUs: MacChl BELIECTBY.

PA3/IEJI 3. PACTBOPBI (7 HACOB)

[lonatue o pacTBOpax: OmpeJlejeHHEe PacTBOPOB, PACTBOPUTEIH, PAaCTBOPUMOCTH, KiacCHU(pUKaLUs
pactBopoB. Kpucramioruapatsl. BelpamuBanue kpuctamioB. CrocoObl BbIPaKEHUSI KOHLIEHTpALUU
pPacTBOPOB: MAacCOBast JOJI1 PAaCTBOPEHHOIO BEILECTBA, MOJISIPHAs KOHLEHTPaLU.

[Tpaktuyeckas padora Ne 3 «Omnpenenenue KOHIEHTPAIMK BELIECTB KOJOPUMETPUUYECKUM TI0 KaTno-
POBOYHOMY IpauKy».

JlaGopatopusrii ombIT Ne 3 «IlepechIeHHbI PacTBOPY.

Jlaboparopusiii onbIT Ne 4 «M3yueHne 3aBUCMMOCTH PACTBOPUMOCTH BEILIECTBA OT TEMIEPATYPHI».
JlaGopaTopuslii onbIT Ne 5 «OnpeienieHre TeMIepaTyphl pa3iokeHUs] KpUCTAIUIOTHIPATay.
JlabopaTtophsiit onbIT Ne 6 «HabmroeHune 3a pocTOM KPUCTAIOBY.

PA3JIEJT 4. XUMMWYECKUE PEAKIINU (9 HACOB)

Xumnueckue peakiuu. [Ipu3zHaku xumudeckux peakuuii. Kimaccupukanus XUMUYECKUX pEaKuii 1o
pa3IUYHBIM NpU3HaKaM. Peakliuu coenHeH s, pa3oKeHHs, 3aMeIleHHsI, 0OMEeHa, HEUTpaIH3aliH.
JlaGopatopuslif onbIT Ne 7 «Peakuus coequnenus gochopa ¢ kuciaopoaoM, okcuaa pocdopa (V) ¢
BOJIOM».

JlaGopaTopuslii onbIT Ne 8 «Peakius paznoxenuns runpokcuaa mean (I10)».

Jlaboparopusrii ombiT Ne 9 «Peakiust 3aMeIIeHrst METU JKEeTIE30M B PACTBOPE MEIHOTO KYIOpocay.
JlaGopatopusiif onbiT Ne 10 «Peakuus 3amernieHust BOJIOpoJia IIMHKOM B PacTBOPE COJSIHOM KHCIIO-
TBI».

Jla6opaTtopusrit onbIT Ne 11 «Peakius 3amenieHust BOJOpoa KajabliueM (HaTpHeM, IUTHEM) B BOJICH.
JlaGopaTopusiii ombIT Ne 12 «Peakuust oOMeHa Mex Ty KapOOHATOM KaJIbIUS U COJSTHOM KHCIOTOM.
JlaGopaTopuslii onbIT Ne 13 «Peakuust oOMeHa MEXIy XJIOPUIOM Oapus U CEpHON KHCIOTOM».
JlaGopaTtopusbiii onbIT Ne 14 «Peakiiys HeUTpaIu3aium»

JleMoHCTparmoHHBIN dKcriepuMeHT Ne 2 «BplfienieHre 1 morJonieHue Teria — MpU3HaK XUMUYECKON
peaxkuum.

PA3JIEJI 5. OCHOBHBIE KJIACChI HEOPT AHMYECKUWX COEJIMHEHMI (5 YACOB)
Knaccudukanus Heopranmueckux coeuHeHuil. OKCubpl — COCTaB, HOMEHKJIATypa, KiacCuuKaius,
XuMHuueckue cBoiictBa. [loHsTHe 0 TMApOKCHIIaX — KUCJIOTaX M OCHOoBaHMsIX. Ha3BaHus u cocras
ocHoBaHui. [1l€noun, ux cBoiicTBa 1 crocoOwl nostyueHus. HepactBoprumMble 0OCHOBaHMsI, UX CBOWCTBA
U crocoOb! momydyeHust. OKCHUIBI U TUAPOKCHIIBI, 00J1agaone aMmpoTepHbIMU cBoiicTBamu. Kitaccu-
¢buKanys KUCIoT (B TOM YHCJie OpraHMYecKue U HeOpraHMYeckue), uX cocTaB, HoOMeHKinarypa. O0-
1IMEe XMMUYECKHE CBOMCTBA KUCIOT. P akTMBHOCTH MeTaiioB. CocTaB, HOMEHKIIATypa COJIeH, mpa-
BUJIA COCTaBJICHUST (HOPMYJ coield. XMMHUUYECKUE CBOMCTBA COJICH.

[Ipaktrueckas padota Ne 4 «IlonyueHrne METHOTO KyIIOpOCay.



JlaGopaTopuslii onbIT Ne 15 «Ormpenenenue cocraBa BO3ayxay.

JlaGopatopuslii onbIT Ne 16 «Omnpenenenue pH pa3nudsbIx cpem.

JemoHcTpanonHbiii skcniepuMeHT Ne 3 «OcHoBanus. TemnoBoil >pQekT peakiuu THIPOKCHAA
HATPUS C YIIIEKUCIIBIM Fa30M».

IHJTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yabTaThI

OO0 yuaromuiicst MOTYYUT BOZMOXKHOCTD IS POPMUPOBAHUS CIASAYIOIMNX JIMYHOCTHBIX Y Y /1:

* OnpeJieJIeHe MOTHBALIMY N3YYEeHHs y4eOHOro MaTepuaa;

* OIICHMBAaHUE YCBAaMBAEMOT'0 y4eOHOTO MaTepraa, UICXOIs U3 COLMAIBHBIX M JTMYHOCTHBIX IIEHHO-
CTEH;

* NIOBBIIIEHUE CBOET0 00PAa30BaTEILHOIO YPOBHS U YPOBHSI TOTOBHOCTH K M3yYEHHMIO OCHOBHBIX HC-
TOPUYECKUX COOBITUH, CBA3aHHBIX C Pa3BUTHEM XUMUH U OOIIECTBA;

* 3HaHME MPaBUJI TOBEACHUS B UPE3BbIYANHBIX CUTYALIMSIX;

* OIICHMBAHUE COIMAIBHOIN 3HAYUMOCTH MPO(GECCHiA, CBI3aHHBIX C XUMHUEHH;

* BJIQJICHUE MIPAaBUIAMU O€30MacHOro OOpalieHnsl ¢ XMMUYECKHMHU BELIECTBAMHU M 000PYI0BaHHEM,
IIPOSIBJIEHUE DKOJOTUYECKOU KYJIBTYPBI.

MeTtanpeaMeTHble pe3yabTaThl

PerynstuBHbIE

OOyuaronmiicst HOIYYUT BO3MOKHOCTD 11 (POPMUPOBAHUS CIEAYIOIIMX PETYIATUBHBIX Y'Y /1:

* lIeJIeTIoNIaraHre, BKJII0Yasi MOCTAaHOBKY HOBBIX Iieliel, mpeoOpazoBaHKe MPAKTUYECKON 3a7aud B
[I03HABATEJIbHYI0, CAMOCTOSITEIIbHBIN aHAIN3 YCIOBUI JOCTMKECHMS LIEIM HA OCHOBE Y4€Ta BBIJECIICH-
HBIX YYUTEJIEM OPUEHTHPOB JIEUCTBUS B HOBOM y4eOHOM MaTepHale;

* [UIAHUPOBAHUE ITyTH JOCTHXKECHUS LENIEH;

* yCTaHaABJICHHUE IIETIEBBIX MPHOPHUTETOB, BHIIEJICHNE AbTEPHATHBHBIX CIOCOOOB TOCTHMIKEHUS 1IeITN
U BeIOOp Haubozee 3(hhekTUBHOTO CrIocooa;

* YMEHHME CaMOCTOATEIbHO KOHTPOIMPOBATh CBOE BPEMS U YIIPABIATh UM;

* YMEHHE IPUHUMATh PEIICHUS B TPOOJIEMHON CUTYall|H;

* IOCTaHOBKA Y4€OHBIX 3a/1a4, COCTABJICHHE IIJIaHa U [IOCJIE0BATEIbHOCTU AEUCTBUI;

* OpraHm3anus paboyero MecTa Mpu BBITOJHEHUH XUMUYECKOTO SKCIIEPHMEHTA,

* IPOTHO3UPOBAHME PE3YJIbTATOB OOYYEHHs, OLIEHHMBAHUE YCBOCHHOIO MaTepuaa, OLleHKa Kaye-
CTBa U YPOBHS NOJYYEHHBIX 3HAHUH, KOPPEKLIUS IUIaHa U crioco0a IeHCTBUS TPU HEOOXOIUMOCTH.

Ilo3HaBaTeNIbHbBIE

OOyuaronmiicst HOTYYUT BO3MOKHOCTD 11 (POPMUPOBAHMS CIEAYIONIMX MO3HABATENbHBIX Y Y /1:

* [IOMCK U BbIJeJIEHUE UH(OpMAILIH;

* aHa/NM3 ycJOBUHM M TpeOOBaHUH 3a7a4yM, BBIOOP, COMOCTAaBICHHE U 0OOCHOBaHUE crocoba perie-
HUS 3a]]a4H;

* BbIOOp Haunbonee 3PPEKTUBHBIX CIOCOOOB pEHICHMs 3aJadd B 3aBUCUMOCTHU OT KOHKPETHBIX
YCIIOBH;

* BBIJIBKEHHE M 000CHOBAaHHUE IMITOTE3bI, BBIOOD criocoba e€ mpoBepKH;

* CaMOCTOATEJIBHOE CO3/laHUE AJITOPUTMA JEATEIBHOCTU MPH PELIEHUH MpoOIeM TBOPUECKOTo U
IIOMCKOBOI'O XapaKTepa;

* YMEHHs XapaKTepU30BaTh BEIIECTBA IO COCTABY, CTPOCHUIO U CBOMCTBAM;

* OMHCBHIBAHNUE CBOWCTB: TBEP/BIX, KUIKHX, Fa3000pa3HbIX BEIIECTB, BBIICICHNE X CYILIECTBEHHBIX
IIPU3HAKOB;



* 1300pakeHNe COCTaBa MPOCTEHINNX BEIIECTB C MOMOIIBI0 XUMUYECKUX POPMYI U CYIIHOCTH XU-
MHUYECKHUX PEAKLUI C IOMOLIBIO XUMUYECKUX YPABHEHUM;

* IpoBeJIeHUE HAOJIOIEHUH, OTMMCAaHUEe TIPU3HAKOB U YCIOBUI TEUCHUS XUMUYECKUX PEaKIUi, BbI-
MOJTHEHUE XMMHYECKOTO JKCTIIEPUMEHTA, BBIBOJBI HA OCHOBE aHaju3a HAOJIOJCHHHA 3a SKCIIEPUMEH-
TOM, pEIICHUE 3a/1a4, TTOJIyUeHUEe XUMUYECKOU HH(POPMAIIUU U3 PA3IMUYHBIX HCTOYHUKOB;

* YMEHUE OPraHU30BBIBATh UCCIICIOBAHUE C LIEJIbIO TPOBEPKU THIIOTES;

* YMEHHE JIeJaTh YMO3aKIIOUeHNs (MHAYKTUBHOE U IO aHAJIOTUH) U BBIBOIBI,

* YMEHHE O0OBEKTUBHO OIEHUBATh MH(POPMAITUIO O BEIIECTBAX U XUMUYECKUX Ipolieccax, KpuThude-
CKHM OTHOCHUTKCS K IICEBJOHAYIHON HH(OpMAITUH.

KoMMVYHUKATHBHEIE

OOyuaronmiicss MOJXYYUT BO3MOXKHOCTH JJIs1 (DOPMHUPOBAHHS CIEAYIOIMIUX KOMMYHUKATHBHBIX
YV]I:

* [IOJIHO€ U TOYHOE BBIPAKEHUE CBOMX MBICIEH B COOTBETCTBUM C 3aa4aMU U YCIOBHAMH KOMMY-
HUKaLWU;

* aJICKBaTHOE HCIIOJIb30BAaHUE PEUEBBIX CPEJICTB ISl yUACTHs B IUCKYCCUHM U apryMEHTalluU CBOEH
MO3UIIMHU, YMEHHUE MPEICTABIATh KOHKPETHOE COAEPIKaHUE C COOOLIEHHEM €ro B MMCbMEHHOM U yCT-
HOM (hopMe, onpesiesieHne crocoO00B B3aMOJICHCTBHS, COTPYIHUYECTBO B MOUCKE U cOope HHpopma-
L1H;

* OIIpeieJICHUE CIIOCO00B B3aUMOAEMCTBYSA, COTPYIHUYECTBO B MTOUCKE U cOOpe uHpopmanuu, yJa-
CTHE B UAJIOTe, IUTAHUPOBAaHUE OOIIMX COCOOOB padOThI, MPOSIBIIEHUE YBAXKUTEIHLHOTO OTHOIICHUS
K IPYTHM y4aluMCs;

* OIIMCAHUE COAEPIKAHUS BBINOIHICMBIX IEUCTBUH C LIEJIBIO OPUEHTUPOBKYU B IIPEIMETHOIIPAKTHYE-
CKOM JeSITSIIBHOCTH;

* YMEHHUSl YYUTHIBATh Pa3Hble MHEHHS M CTPEMUTHCA K KOOPAMHAIUHM PA3JIMYHBIX MO3UIMHI B CO-
TPYAHUYECTBE;

* (¢opMynHupoBaTh COOCTBEHHOE MHEHHE M MO3UIUI0, apTyMEHTUPOBATh U KOOPAMHUPOBATH €€ C
MO3ULMSAMU NapTHEPOB B COTPYAHUYECTBE MPU BBIPAOOTKE OOIIEr0 peleHHsI B COBMECTHOM J1esTelb-
HOCTU;

* OCYILECTBJISATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHMUYECTBE HEOOXOIMMYIO B3aUMOIIO-
MOILIb;

* IJIAHUPOBATH OOIIME CIIOCOOBI PabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIINIO, OLICHKY JeHCTBUI
napTHépa, yMeTh yOeKaaTh;

* MCII0JIb30BaTh aJICKBAaTHBIEC SI3bIKOBBIE CPE/ICTBA JJIs1 OTOOPAKEHHs CBOMX YYBCTB, MBICIEH, MOTH-
BOB U NMOTpeOHOCTE; 0TOOpakaTh B peun (onucanue, 00bICHEHUE) COJAEPKaHUE COBEPIIAEMBIX AEH-
CTBHI, KaK B (popMe IPOMKOI COLMANTU3UPOBAHHON peuH, TaK U B GopMe BHYTPEHHEN peuH;

* pa3BUBaTh KOMMYHHMKaTHBHYIO KOMIIETCHIIMIO, HMCIIONb3ys CpPEJACTBAa YCTHOM M HUCBMEHHOMN
KOMMYHHKAIIMK TpU paboTe ¢ TeKCTaMHU y4yeOHUKa U JONOJHUTEIbHON JIUTEpaTypoi, ClIpaBOUYHBIMU
TabJIMLaMH, MIPOSBIATH TOTOBHOCTh K YBa)KCHUIO MHOM TOYKH 3pEHHS IPU O0CYXKAEHUU PE3YNIbTaTOB
BBITIOJTHCHHON paOOoTEHI.

IIpenmeTHbIe pe3yJIbTaThI

OOyuaronuiics Hay4uTCs:

* IPUMEHATh OCHOBHBIE METO/IbI I03HAHMS: HAOII0ACHNE, U3MEPEHHE, IKCIIEPUMEHT;

* ONMCHIBATh CBOMCTBA TBEPABIX, KMJKHX, Ia3000pa3HbIX BEIIECTB, BBIIEIAS MX CYLIECTBEHHBIE
IIPU3HAKU;

* pacKpbIBaTh CMBICI 3aKOHA COXPAaHEHUsI MacChl BELIECTB, aTOMHO-MOJIEKYJIIPHON TEOPHH;

* pa3nuyaTh XUMUUYECKUE U (U3NYECKUE ABJICHMS, HAa3bIBATh IPU3HAKHU U YCIOBHS MPOTEKAHUS XU-
MHUYECKUX PEaKIUM;

* coOroaTh npasmiia 6€30nacHoi paboTh IPH MPOBEICHUH OTIBITOB;



* [I0JIb30BATHCS JTa0OPATOPHBIM 000PYJOBAHUEM H MTOCYIOM;
* [10JTy4aTh, COOMpaTh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH HX;

¢ XapaKTepu3oBaThb (1)I/I3I/I‘IeCKI/IC 1 XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOpPTraHNYCCKUX CO-

e)IHHeHPlﬁ, IMPOBOAUWTE OIIBITHI, IOATBCPKAAOIINE XUMHUYCCKUEC CBOMCTBA HU3YUCHHBIX KJIaCCOB HEOP-

TaHUYCCKHUX BCIIICCTB,

¢ paCKphIBaATb CMBICIT MMOHATHUA «PACTBOP», BBIYUCIATE MAaCCOBYIO HOJIIO paCTBOpéHHOFO B€IICCTBA

B PAcTBOPE, FTOTOBUTH PACTBOPHI C ONPEIEIEHHON MacCOBOM 10JIEN paCTBOPEHHOTO BEILIECTBA;

¢ XApaKTCpUu30BaATb 3aBUCHUMOCTb (1)PI3I/I‘ICCKI/IX CBOMCTB BEIIECTB OT THIIA KpHCTaJIHquCKOﬁ pe-

IHéTKI/I, OIPEACIIATh BU XHMHYCSCKOM CBSI3U B HCOPraHMYCCKHUX COCANHCHUAX

¢ IPOBOAUWTDL OIIBITHI 11O MOJYUYCHUIO U U3YUCHUIO XUMHWYCCKUX CBOMCTB Pa3IMYHbIX BCUICCTB,

* IPaMOTHO 0OpaIIaThes C BEMIECTBAMHU B TTOBCETHEBHOMN JKHU3HH.
Obyuarowuiics noay4um 803MOHNCHOCIb HAYUUMbCAL:

* BBIIBUTaTb M NPOBEPATH DKCIEPUMEHTAJIBHO TMIIOTE3bl O XMMHUYECKMX CBOMCTBAX BEIIECTB Ha
OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNaTh B XMMUYECKUE PEAKIMU, O XapaKTepe U

IIPOJYKTaX Pa3IMYHbIX XUMUYECKUX PEAKIIH;

¢ XapaKTCPpHU30BaTh BCHICCTBA IIO COCTaBy, CTPOCHHUIO U CBOﬁCTBaM, YCTaHAaBJIMBATbL MPUYUHHO-

CJIICACTBCHHBIC CBA3H MCIKAY NAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,

¢ MCIIOJb30BAaTh HpI/IO6pCTéHHHe S3HaHUA OJIA SKOJOTHMYCCKH I'PaMOTHOI'O IMOBEACHUA B OKPYXKaro-

e cpene;

¢ UCIIOJIB30BAaTh HpI/IO6p€TéHHI>IC KIITFOYCBBIC KOMIICTCHIIUHN ITPU BBIITOJHCHHUU MMPOCKTOB U PCHICHUUN

y‘Ie6HO-I/ICCH€I[OBaTeJILCKI/IX 3aaa4 110 U3y4YCHHIO CBOI>'ICTB, CII0CO00B MOJIYYCHHA W PAaCIIO3HABAHUSA

BCIICCTB,

* 00BEKTUBHO OIIEHWBATh HH(POPMAIIUIO O BEIIECTBAX U XUMUYECKUX TIPOIIECCax;
* OCO3HABaTh 3HAYCHUE TEOPETHUECKUX 3HAHUU 10 XUMHUU JIJISI PAKTHYECKOUN JMeATeTbHOCTH YeII0-

BEKa;

¢ CO3JaBaTb MOJCIN U CXCMBI JI1 PCIICHUS y‘Ie6HBIX M IO3HAaBAaTCJIbHBIX 3a1a4,

IIOHUMAThb HCO6XOI[I/IMOCTL CO6J'IIOI[CHI/IH npenanaHI/Iﬁ, npeajaracMbiX B MHCTPYKIUAX 10 UCTIOJIb-

30BaHUIO JIEKAPCTB, CPENICTB OBITOBOM XUMHHU U JP.

TEMATHYECKOE INTAHUPOBAHHUE

Ne | Haummeno- KonuuyectBo yacos Jara I[Inanupyemsbie | DieKTPOHHBbIE
n/n | BaHHe pas- usyye- pe3yJabTarhl (uudposbie)
BCEro | mnpak- Ja0o- | JeMoOH-
JeJI0B H TeM HHS o0pa3oBaTeJb-
TH- patop- | crpa-
NPOrpaMMbl HbIe pecypchl
yecKkHe | HbIe LM OH-
pa0o- | ONBITHI | HBIE
ThI JKCIIe-
pu-
MEHTBI
1 | Meroasl 11o- 6 1 1 0 Onpenenarb BoO3- | MaTepuaibHO-
3HAHMS B XU- MOXXKHOCTb ~ IIPO- | TEXHUYECKas

MHHU

BEJICHUS PEaKIUi
" MIPOIIECCOB,
TPeOYIOMHX
HArpeBaHMUS.
YMeHue  BHIOW-
pathb IPUOOPHI

Oaza IeHTpa
«Touka poctay.
DNEeKTpOHHBIE
IIpE3EHTALUH.
Caitir  OUIIN.
OTKpBITHIN




JUISL  TIPOBENICHUS
W3MEpEHH, Tpe-
OyIOIHUX TOYHO-
CTHU MOKa3aHUM.
3HaTh NPOLECCHI,
MIPOTEKAOIINE
IpU  IUIaBJICHUU
BEIIECTB H WX
KpUCTAJTU3ALINY.
YMmenue paboraThb
¢ o0opynoBaHUEM
neHTpa  obpaso-
BaHUsI €CTECTBCH-
HO-HAay4YHOU u
TEXHOJOTUYECKON
HamnpaBJIEHHOCTEHN
«Touku poctay.
YMeHne 1oib30-
BaThCs Harpena-
TEIbHBIMU  TIPHU-
Oopamu.
[InanupoBare u
OCYIIECTBISITH HA
MPAKTUKE XHUMH-
YEeCKUE OJKCIEepHU-
MEHTBI,  IMPOBO-
IUTh  Habmone-
HUS, JeNaTh BBI-
BOJABI TIO PE3YIib-
TaTaM  JKCIepH-
MEHTAa.
CnenoBate  Tmpa-
BuiIaM Oe3omac-
HOMW paboTHI B Ja-
OopaTtopun  TpHU
WCIIOJIb30BaHUN
XUMHUYECKOM T0-
cynsl U o0opyo-
BaHHUs, a TaKke
nmpaBujaM  oOpa-
IIEHUSI C TOpIo-
YUMH BEIIEeCTBa-
MU

B OBITY

OaHK 3aIaHui
s popMupo-
BaHUA €CTEC-
CTBCHHO-
Hay4HOUM  Ipa-
MOTHOCTH.
https://fipi.ru/ot
krytyy-bank-
zadaniy-dlya-
otsenki-

yestestvennonau

chnoy-
gramotnosti

Caiitr Enunas

KOJIICKITHSI
nudpoBbIX 00-
pa3oBaTeIbHBIX
pecypcos.

http://school-
collection.edu.r

u/catalog
Caiit Dene-

paJbHBIM LEHTP
UH(POPMALINOH-
HO-
o0OpasoBarenb-
HBIX PECYpCOB.
http://fcior.edu.r
u/

IlepBona-
YaJIbHbIC XU-
MUYECKUE
TIOHATHSA

VYMeTh OTINYaTh
BOJONPOBOAHYIO
BOAY OT JUCTHII-
JINPOBAHHOM,

MarepuanbHo-
TEXHUYECKas
Oaza IIEHTpa
«Touka poctay.
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3HaTh,  IOYEMY
JUISL  TIPOBENICHUS
9KCIIEPUMEHTOB
UCIIOJIB3YIOT JIU-
CTHJUTUPOBAHHYIO
BOZY.

YMerp oTiIMuaTh
¢uznueckue mpo-
ecchl OT XHUMHU-
YECKHX PE€ aKILHUU.
3HaTh, YTO IpHU
MPOTEKaHUU  pe-
aKIM MOJIEKYIIbI
BEILIECTB  paspy-
IIAFOTCSI, @ ATOMBI
COXPAHSIFOTCS
(mms  BemiecTB ¢
MOJIEKYJISIPHBIM
CTPOCHUEM).
3HaTh QopMyIH-
POBKY 3aKOoHa U
YMETh MPUMEHSTh
€ro Ha TIpakKTHUKe,
npu pelieHun
pacu€THBIX 3a/ad.
Ymenune paboraTh
¢ o0opymoBaHUEM
IeHTpa  00paso-
BaHHUsl €CTECTBEH-
HO-HAay4YHOM u
TEXHOJIOTMYECKON
HaIlpaBJIEHHOCTEN
«Touku poctay.
[InanupoBats u
OCYIIECTBIISATh Ha
MPAKTUKE XHMH-
YECKUE DJKCIEepHU-
MEHTBI,  IPOBO-
IUTHL  HaOIIoje-
HUS, JIeJaTh BBI-
BOJBI IO pE3yiib-
TaTaM  JKCIEpH-
MEHTA.
CnenoBath Tmpa-
BUJIaM  Oe3zomac-
HOU paboThI B J1a-
O6oparopun  Tpu
WCIIOIb30BaHUU

DJIEKTPOHHBIE
Mpe3eHTAINH.
Caiir  OUIIHN.
OTKpBITHIN
O0aHK  3amaHuil
s popMupo-
BaHUs ecre-
CTBEHHO-
Hay4HOU  Ipa-
MOTHOCTH.
https://fipi.ru/ot
krytyy-bank-

zadaniy-dlya-
otsenki-

yestestvennonau
chnoy-
gramotnosti

Catitr Enunas

KOJUTICKIIHS
nudpoBbIX 00-
pa3oBaTeIbHBIX
pecypcos.

http://school-
collection.edu.r

u/catalog
Caur Dene-

paJbHBIM LEHTP
nH(pOPMaILINOH-
HO-
o0OpasoBarelib-
HBIX PECYpCOB.
http://fcior.edu.r
u/
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XUMHUYECKOH T0-
Cyzbl U 000pyHO-
BaHUS, a TaKKke
npaBuigaM  obOpa-
IIEHUsI C TOpIO-
YUMH BEIlEeCTBa-
MU B OBITY

PacTtBopHI

Nmets npencras-
JICHWE O pa3HOu
3aBUCUMOCTH
PacTBOPUMOCTH
BEILIECTB OT TEM-
nepaTyphl.
YMeTp ucnosb30-
BaTh  1U(POBOI
MHUKPOCKOIl  JIJIst
u3ydeHust (HhopMmbl
KpPUCTAJLJIOB.
NmeTs mpencras-
JIEHWe O pa3yiny-
HOW HaCBIIIEHHO-
CTH pacTBopa
pacTBOpsIEMBIM
BEILIECTBOM.
YMeTs  ompene-
JATh KOHLIEHTpa-
M0  pacTBopa,
UCIIONB3Yysl  HH-
CTPYKIIHIO.
3HaTh  CMOCO0-
HOCTh  KpHUCTaJ-
JIOTUJIPATOB  pa3-
pylaTbcs npu
HarpeBaHUU.
Ymenue paboraTh
¢ o0opynoBaHUEM
IeHTpa  obpaso-
BAaHMS €CTECTBEH-
HO-HAay4YHOU u
TEXHOJOTUYECKOU
HaIlpaBJICHHOCTEN
«Touku poctay.
[InanupoBars U
OCYIIECTBJISATh Ha
MPaKTUKE XHUMH-
YECKHE DKCIEpH-
MEHTBI,  IPOBO-
IUTh  HaOmroze-

MarepuanbHo-
TEeXHUYECKast
Oaza LIeHTpa
«Touka poctay.
ONEeKTpOHHBIE
IIPE3eHTALUH.
Caiitr  OUIIN.
OTKpBITHIN
0aHK  3aJaHUil
s popmupo-
BaHUs ecre-
CTBEHHO-
Hay4HOH  Ipa-
MOTHOCTH.
https://fipi.ru/ot
krytyy-bank-

zadaniy-dlya-
otsenki-

yestestvennonau
chnoy-
gramotnosti

Caiitr Enunas

KOJUTCKIIUS
UPPOBBIX  00-
pa3oBaTEIbHBIX
pecypcoB.

http://school-
collection.edu.r

u/catalog
Canr Dene-
palbHBIA IIEHTP

nH(pOpPMaLINOH-
HO-
o0Opa3oBaTeb-
HBIX PECYpCOB.
http://fcior.edu.r
u/
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HUs, JenaTh BbI-
BOJIbI 110 pE3yJb-
TaTaM  JKCIepH-
MEHTA.
CnepoBare mpa-
BUjIaM  Oe3omac-
HOU paboTHI B Ja-
Oopatopuu  INpu
UCIIOJIb30BAHUHU
XUMUYECKON II0-
cynsl U o0opyo-
BaHUS, a TaKxKe
npaBuigaM  oOpa-
IIEHUsT C Toplo-
YUMU BeEIeCTBa-

MU B OBITY
XUMUYECKHUE Hcnonp3oBath MarepuanbHo-
peakuuu XUMHUYECKYIO TEXHUYECKAsI

CUMBOJIUKY ISt
COCTaBJICHUS
(dbopMyI BelIeCTB,
MOJIEKYIISIPHBIX
yYpaBHEHUH  XU-
MUYECKUX peak-
147078

[Tonumate cym-
HOCTh  IIpolecca
HEeUTpaIM3aluu 1
MPUMEHATH  TPO-
necc HeWrpanu-
3allMy Ha MPaKTH-
KeE.

Ymenue paboraTth
¢ obopynoBaHUEM
IeHTpa  00paso-
BAaHMS €CTECTBEH-
HO-HAy4YHOM u
TEXHOJOTHYECKOU
HaIlpaBJICHHOCTEN
«Touku poctay.
[InanupoBars U
OCYIIECTBISATh Ha
MPAKTUKE XHUMH-
YEeCKUE DJKCIEepHU-
MEHTBI,  IPOBO-
IUTH  HaOIIoje-
HUS, JIeJaTh BBI-
BOJBI MO PE3ylib-

Oaza IeHTpa
«Touxka poctay.
DNeKTpOHHBIE
MIpEe3eHTAIINH.
Caiir  OUIIN.
OTKpBITHIN
OaHK  3amaHui
st hopMHUPO-
BaHUs ecrTe-
CTBEHHO-
Hay4HOW  TIpa-
MOTHOCTH.
https://fipi.ru/ot
krytyy-bank-

zadaniy-dlya-
otsenki-

yestestvennonau

chnoy-
gramotnosti

Canitr Enunas

KOJUTCKIIUS
UPPOBBIX  00-
pa3oBaTeIbHBIX
pecypcoB.

http://school-
collection.edu.r

u/catalog
Caiit Dene-
PAJIBHBIA TIEHTP

nH(pOpPMaLIMOH-
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TaTaM  JKCIepH-
MEHTA.
CnenoBate TIpa-
BuiIaM  Oe3omac-
HOW paboTHI B Ja-
OopaTtopun  TpHU
WCTIOJIh30BaHUHU
XUMHUYECKOM T0-
cynsl U o0opyno-
BaHUs, a TaKke
nmpaBujaM  oOpa-
IIEHUSI C TOpIo-
YUMH BEIIEeCTBA-

HO-
o0OpasoBareb-
HBIX PECYpCOB.
http://fcior.edu.r
u/

MU B OBITY
OcHoBHbIE Knaccudunupo- MarepuanbHo-
KJIACChl He- BaTh HM3Yy4aeMble | TEXHUYECKas
opraHuue- BellecTBa Mo co- | 0asa LIEHTpa
CKHX COeU- ctaBy u cBoi- | «Touka poctay.
HEHUI CTBaM. DJIEKTPOHHBIE
3HaTh OOBEMHYIO | MPE3EeHTALUH.
nomto coctaBHex | Caiit  OUIIN.
4acTed BO3yXa. OTKpBITHIN

YMeTh MPOBO-
JIUTh TIPOCTEeHIINE
CUHTE3bl HEopra-
HUYECKHUX BE-
LIECTB C HCIIOJIb-
30BaHUEM VH-
CTPYKIIUH.
YMeTs  ompene-
mate pH pactso-
pOB.

[IpumensaTs yme-
HUS TIO OIpene-
nmeanto  pH B
[IPaKTUYECKOU
NEeATEITbHOCTH.
YMeTsr  ompene-
JSATh KHCJIOT-
HOCTb I1OYB.
IIporuosuposatb
CBOMCTBa BE-
LIECTB HA OCHOBE
o0mmMx XUMHUUE-
CKUX CBOWCTB
M3Y4YEHHBIX KJac-
COB/Tpymn Be-
IecTB, K KOTO-

OaHK 3aIaHui
s popMupo-
BaHUs ecre-
CTBEHHO-
Hay4HOU  Ipa-
MOTHOCTH.
https://fipi.ru/ot
krytyy-bank-

zadaniy-dlya-
otsenki-

yestestvennonau

chnoy-
gramotnosti

Caiitr Enunas
KOJUIEKIIHS
nudpoBbIX 00-

pa30oBaTEILHBIX
pecypcos.
http://school-
collection.edu.r

u/catalog
Caiit Dene-

paJbHBIM LEHTP
MHPOPMALINOH-
HO-
o0OpasoBareb-
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pBIM OHHU OTHO-
csTCS.

YMenue paborathb
¢ o0opymoBaHUEM
IeHTpa  00pazo-
BaHUsl €CTECTBEH-
HO-Hay4YHOM u
TEXHOJOTUYECKOU
HaIlpaBIEHHOCTEN
«Touku poctay.
ILtanupoBate u
OCYIIECTBIISITH HA
MPAKTUKE XHMH-
YecKHe OJKCIepu-
MEHTBI,  IPOBO-
IUTh  HaOIrone-
HUSl, JIeJaTh BBI-
BOJIBI IO peE3yJb-
TataM  dKCIepH-
MEHTA.
CnenoBath Tpa-
BUjIaM  Oe3omac-
HOW paboTHI B Ja-
O6opartopun  mpu
UCIOJIb30BaHUN
XUMHYECKOM TO-
cynsl 1 00opyo-
BaHUs, a TaKKke
nmpaBuiiaM  o0pa-
HIeHUsI C TOpIO-
YUMH BeEIlEeCTBa-
MU B OBITY

HBIX PECYpPCOB.
http://fcior.edu.r
u/

OBLLIEE KOJIU-
YECTBO YACOB
T10 TIPOTPAMME

35
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KaJIeHI[apHO-TeMaTH‘-IeCKOe IJIAHUPOBAHUC



http://fcior.edu.ru/
http://fcior.edu.ru/

Ne Hara Tema KoimnuecrBo yacos Hcnonb3oBanne o0opyaoBaHusA
n/m | MpoBe- LEHTPAa eCTeCTBEHHOHAYYHOM
ACHUH HANPABJIEHHOCTH
Hentpa «Touka pocra»
PA3JEJI 1. METO/bI IO3HAHUSA B XUMUMU (6 HACOB)
1 OCHOBHBIE METObI 1
HayKH
2 DKCrepuMeHTab- 1 [udposas maboparopusi ¢ gaT4yu-
HBIE OCHOBBI XU- KaMu
MUHU
3. [TpakTrueckas pa- 1 JlaTark TemmnepaTypsl TepMoOmap-
6ota Ne 1 «M3yue- HBIH, CIIUPTOBKA
HUE CTPOCHHUS
TUTaMEHN»
4. [IpencraBnenue o 1 JlaTunkoBas cucrema
TOYHOCTHU U3Mepe-
HUM HUPPOBBIX
JaTYUKOB U aHAJIO-
rOBbIX IPHOOPOB
S. IIpencraBnenue o 1 JlaTunkoBas cucreMa
TOYHOCTH U3MeEpe-
HUHN UPPOBBIX
JATYUKOB U aHAJIO-
TOBBIX MPUOOPOB
6. JIaGopaTopHbIii 1 JlaTuuk TeMneparypsbl IJIaTHHO-

ombIT Ne 1 «M3me-
peHue TeMIiepary-
PBI KUTICHUS BOJIBI
¢ IIOMO-IIBIO JaT-
YUKa TEMIIEPaTypbl
1 TEPMOMET-

BBIi, TEPMO METp, IEKTpUUECKast
IUTMTKA, CIIUPTOBKA

pan».
PA3JIEJI 2. IEPBOHAYAJIBHBIE XUMHWYECKHUE ITIOHATHA (7 HYACOB)
7. IIpocTsie u ciox- 1
HBIC BEIIECTBA
8. dusznuecKue u Xu- 1
MHYECKHUE CBOM-
CTBa BEILECTB
9. YucTsle BemecTa 1 JlaT4MK 3JIEKTPOIPOBOIHOCTH,

u cmecu. Otimane
YHCTBIX BEIICCTB
OT CMECEH.
JlaGopaTopHbIit
onbIT Ne 2 «Omnpe-
JieJIeHUE BOJIOIIPO-
BOJHOM U JUCTHII-

1M (pOBOH MUKPOCKOIT




JINPOBAHHOM BO-

JIBI»
10. Crioco0wI paszere- 1

HHUS cMeceit
11. IIpakTueckas pa- 1 CrnmpToBka

oora Ne 2 «Cnoco-
OBI pa3zeneHus
cMecen»

12. 3aKOH COXpaHEHUs 1 Becwl anexTpoHHbIS
Macchl BEILIECTB.
JleMOHCTpaImon-
HBII SKCIIEPUMEHT
Ne 1 «3axoH co-
XpaHEHUsI MacChl
BEIIECTBY

13. 3aKoH COXpaHEeHHUs 1
MacChl BELIECTB.
Pemenue pacuer-

HBIX 3324
PA3/IEJI 3. PACTBOPBI (7 YACOB)
14. IlonsTue o pactBo- 1 JlaTuuk TemMIepaTypsl IJIATUHOBBII

pax: onpejeseHue
pacTBOpOB, pac-
TBOPUTEJH, KJlac-
cudukamnus pac-
TBOPOB.
JlabopaTopHbIii
onbIT Ne 3 «Ilepe-
CBIIIIEHHBIN pac-
TBOP»

15. PactBOopuMOCTS. 1 JlaTurk TemmnepaTyphl IJIATHHOBBII
JlabopaTopHblii
onbIT Ne 4 «M3yue-
HUE 3aBUCUMOCTHU
PacTBOPUMOCTHU
BEIIECTBA OT TEM-
nepaType».

16. Kpucrannoruapa- 1 JlaTyuk TemnepaTypbl JIaTHHOBBIN
TBL.
JlaGopaTopHbIii
onbIT Ne 5 «Omnpe-
JIEJIEHNE TeMIlepa-
TYpBbI Pa3JI0KEHUS
KpHUCTauIoruapa-
Tay




17. BripamuBanue 1 Hudposoit Mukpockor
KpPUCTAJIJIOB.
JIaGopaTopHbIii
onbIT Ne 6
«HaOmroneuune 3a
POCTOM KpHCTAJI-
JI0B

18. CriocoOb1 BBIpaxe- 1
HUS KOHIICHTPAILIUU
pacTBOPOB: Macco-
Bas JI0JIS pPacTBO-

PEHHOTO BEIIECTBA,
MOJISIpHAsi KOHIICH-

Tparus
19. Pemenue pacuer- 1

HBIX 3a]1a9
20. [TpakTrueckas pa- 1 JlaT4MK ONTHYECKOU IIIOTHOCTH

6ota Ne 3 «Omnpe-
JieNieHue KOHIICH-
TpalLUH BELIECTB
KOJIOpUMETpHUYe-
CKHM I10 KaJInOpo-
BOYHOMY I'pauKy»

PA3JIEJ 4. XUMHWYECKHUE PEAKIIUH (9 HACOB)

21. XUMHYECKUE PeaK- 1 JlaTuMk TemIepaTypsl INIATUHOBBII
uuu. [Ipusnaku
XUMHUYECKHUX peak-
U,
JleMOHCTpaImon-
HBIN SKCIIEPUMEHT
Ne 2 «Bbinenenue
Y TIOTJIOILIEHHE
TerJia — MpU3HaK
XUMHUYECKON peak-
10070508

22. Knaccudpukanms 1
XUMUYECKHUX PeaK-
LU 1O pa3InYHbIM
MpU3HAKaAM

23. Peaxnus coequne- 1
HUSL.
JlaGopaTopHbIit
onbIT Ne 7 «Peak-
U COCTMHEHUS
docdopa c kuco-




POJIOM, OKCHIA
docdopa (V) ¢ Bo-
bi(0)7 03

24,

Peakuus paznoxe-
HUS.
JlabopaTopHbIii
onsIT Ne 8 «Peak-
LU PA3TOKEHHS
TUIPOKCHU/Ia MEAU
(ID».

CnuproBka

25.

Peaxmus 3amerie-
HHUSAL.
JlaGopaTopHbIii
ombIT Ne 9 «Peak-
LIS 3aMEICHHUS
MEJU JKEJIE30M B
pacTBOpe MEIHOTO
KYIIopoca.

26.

JlaGopaTopHbIii
onbIT Ne 10 «Peak-
LM 3aMCIICHUS
BOJIOpO/a ITTHKOM
B PacTBOPE COJIsI-
HOM KUCIIOTBI».

217.

JlaGopaTopHbIit
onbIT Ne 11 «Peak-
U 3aMETIEHUS
BOJIOPOJIa KaJbITH-
eM (HaTpuem, Ju-
THEM) B BOJIE»

28.

Peakmus oOMmeHa.
JlaGopaTopHbIit
onbIT Ne 12 «Peak-
M 0OMeHa MEXTy
KapOOHATOM KaJib-
U U COJISTHOM
KHACIOTOM».
JlaGopaTopHbIit
onbIT Ne 13 «Peak-
1ust 0OMeHa MEeXITy
XJIOpUI0M Oapus u
CEpPHOM KUCIOTOWN»

Jatuuk pH

29.

Peakuus uevitpa-
JU3aluu.
JlaGopaTopHbIit

Hatuuk pH




orbIT Ne 14 «Peak-
LHsI HEUTpanu3a-
AN

PA3JIEJI 5. OCHOBHBIE KJIACChI HEOPTAHUYECKHUX COEJIWHEHUA (5 YACOB)

30.

Oxcumpl. 1 [Tpubop ansa onpeneneHus cocrapa
JlaGopaTopHbIit BO3/IyXa

onbIT Ne 15
«OrnpeneneHue co-
CTaBa BO3/IyXa»

31.

OcHoBaHus. 1 Jlo3aTop 00bEMa KUJIKOCTH, O10-
JleMOHCTpaluoH- peTKa, TaTYNK TeMIepaTyphl Iia-
HBIN 3KCIIEPUMEHT TUHOBBIIA, TaTYHUK JABJICHUS, Mar-
No 3 «OcHoBanwsl. HUTHAs MeIIajKa

TennoBoii a3 ekt
peaKuy THIPOK-
CHU/Ia HATpHsI C yT-
JICKUCITBIM Ta30M)»

32.

Kucnotsl. 1 Hatuuk pH
JIaGopaTopHbIii
onbIT Ne 16
«Omnpenenenue pH
Pa3IMYHBIX CPEI.

33.

Comn 1

34.

[IpakTnueckas pa- 1 [udpoBoit MUKPOCKOTT
6ota Ne 4 «Ilomy-
YEHUE MEJTHOTO
KYyIIopoca»

Hrorosoe 3ansarue 1

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIAA YYEHUKA

Xumus. 8 kinacc/Kysnenosa H.E., Turoa .M., I'apa H.H., O0miecTBo ¢ orpaHu4eHHON OTBETCTBEHHO-
cthio «M3marensckuit ieHTp BEHTAHA-T'PA®»; Akimoneproe obmiectBo «M3marensctBo IIpocse-
LICHUEY.

METOANYECKHUE MATEPUAJIBI U151 YYUTEJIS

becnanos IlaBen MBanosu4, JlopodeeB Muxaun BukropoBud. Metonuueckoe nocodue «Peamuzamms
00pa3oBaTEeNBHBIX MPOTPAMM €CTECTBEHHOHAYUYHON M TEXHOJOTUYECKOW HAMPABICHHOCTEH MO XUMHUU C
UCIIONIb30BaHNEM 000pyIoBaHUS IeHTpa «Touka pocTany.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPChI U PECYPCBI CETU UHTEPHET




1. Bacunses B.II.,, Mopo3oBa P.II., Kouepruna JI. A. IlpakTukym no aHaJIUTUYECKOW XHMMHH:
VY4e6. mocodue s By30B. — M.: Xumus, 2000. — 328 c.

2. I'pocce 3., BaiicmanTens X. Xumus s 1t0003HaTeNbHbIX. OCHOBBI XUMUHM U 3aHUMAaEJIbHBIC
onsITel. I'/ZIP. 1974. Ilep. ¢ nem. — JI.: Xumus, 1979. — 392 c.

3. Heprronsn B. . Mup Bonsl. — JI.: Henpa, 1979. — 254 c.

4, Kumuua JI. M. O6mas xumus. Ilpaktukym L-mukpo. PykoBomacTBo miis cTyneHTOB. — M.:
MI'Y, 2006. — 322c.
5. Hcnonp3oBanue mu@poBbIX TabopaTopuii mpu o0ydyeHHH XUMHH B cpeaneid mkoiue/becmanos 1.

U. Hopodees M.B., XKunun .M., 3umuna A.W., Opxexosckuii [1.A. — M.: BUHOM. JlaGopaTtopus
3Hanui, 2014. — 229 c.

6. Kpucranner. Kpucramnoruaparel: MeTonuueckue yka3aHus K Ja0opaTopHbIM paboram. 6.
Mudraxosa H. I11., [letposa T. H., Paxmarynnuna U. ®. — Kazans: Kazan. roc. rexnon. yH-t., 2006.
—24c.

7. Jleencon U.A. 100 BomipocoB 1 OTBETOB IO XUMHUH: Martepuansl AJis MIKOIbHBIX pedepaTos, da-
KYJIbTaTUBHBIX 3aHATHA U ceMHHapoB: YueOHoe mocobue. — M.: «M3natensctBo ACT»: «3natens-
ctBO Actpeinby, 2002. — 347 c.

8. Jleerncon W. A. Xumnyeckue peakiuu: TernoBoit a¢ddexr, paBHOBecue, ckopoctb. — M.: 8.
00O «M3narensctBO AcTpens, 2002. — 192 c.

9. Jypse 0. 1O. CnpaBouynuk no ananurudeckoit xumun. — M.: Xumus, 1971. — C. 71—89.

10. Hazaposa T.C., I'pabenxuii A.A., Jlappoa B. H. Xumudeckuii SKCiepuMeHT B IIKosie. — M.:

[Ipocsemenue, 1987. —240 c.

11.  Heoprammueckas xumus: B 3 1./ [lox pexn. FO. JI. TperpsikoBa. T. 1: OU3HKO-XUMHYECKUE OC-
HOBBl HEOPraHWYECKOHW XUMHH: Y4YeOHUK i CTynd. Bbicml. ydueO. 3aenenuit/M. E. Tamm, IO.
. TpetbsikoB. — M.: U3naTtenbckuil neHTp «Akagemus», 2004. —240 c.

12. [TerpsnoB U. B. Camoe HeoObIKHOBeHHOE BemecTBo B mupe. — M.: Ilemaroruka, 1976. —
96 c.

13.  Crpensaukosa JI. H. 13 gero Bcé cnemano? Pacckassr o BemiectBe. — M.: fyza-npecc. 2011. —
208 c.

14, CycnennukoBa B.M, Kucenesa E. K. PykoBoJCTBO 1O MPUTrOTOBJICHUIO TUTPOBAHHBIX PAaCTBO-

poB. — JI.: Xumus, 1967. — 139 c.

15. @apaneit M. Uctopus ceeuu: Ilep. ¢ anrn./Ilox pen. b. B. HoBoxunosa. — M.: Hayka. I'nmas-
Has pegakius Gu3nKo-MareMaTuaeckon mureparypsl, 1980. — 128 c., un. — (bubnmorteuka «KBaHTY)
16. Xomuenko I'. TI., CeBactbanoBa K. U. OxkucnurensHO-BOCCTAHOBUTEINbHBIE peakiuu. — 16. M.:
[Ipocsemenue, 1989. — 141 c.

17. Ounukinonenust st aeteit. T. 17. Xumus / I'mas. pen.B. A. Bonoaun, Ben. mayd. pea. 17.
. Jleencon. — M.: ABanTa +, 2003. — 640 c.

18. Optumo JI. Bopma: kHWra o caMom BaKHOM BemiecTBe B mupe: mep. ¢ ¢ua. —M.: 18. Kowm-
macl'um, 2019. — 153 c.

19. YeptroB W.H., Kykos II. H. Xumnuueckuii 3KCIEpUMEHT ¢ MaJbIMU KOJMYECTBAMHU PEAKTHBOB.
M.: IIpocsemenue, 1989. — 191 c.

20.  Caiit MI'Y. Ilporpamma Kypca XUMHUH sl ydamuxcs 8—9 kimaccoB 00meoOpa3oBaTebHON
mkonbl.  http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiit ®UITU. OTKpbITHII OaHK 3a7aHUi 111 (OPMUPOBAHUS €CTECTBEHHO-HAYYHOM IPaMOTHO-

ctu. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
22. Caiit Enmunas  kxomtekuus  1udpoBeIX  00pa3oBaTeNbHBIX  pecypcoB.  http://school-
collection.edu.ru/catalog
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23.  Caiit ®enepanbHblil HEHTP HHPOPMALMOHHO-00pa30BaTeIbHBIX pecypcoB. http://fcior.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O TPOLHECCA

YYEBHOE OBOPY/JIOBAHHUE

CrpaBounsie Tabnuiel, [lepuoanueckas cuctema xumuueckux annementos [I.M. Menneneesa, Tabnuna
PacTBOPUMOCTH, SJIEKTPOXUMHUUECKHM PsiJ] HAIPSHKEHUI METaJJIOB, MOJIENIN KPUCTAJUIMYECKUX PEIIETOK,
MOJIENT! aTOMOB.

OBOPYJOBAHUE JIJIS1 IPOBEJEHUS JIABOPATOPHBIX, IPAKTHYECKHUX PABOT, JJEMOH-
CTPALIUM

OBOPYJIOBAHUME HEHTPA "TOYKA POCTA":
- TaTYUK TEMIIepaTyphl (TEpMOTIAPHBIN);

- CIMPTOBKA,

- TaTYUK TEMIIEPATYPhI TUIATHHOBBIN;

- TEPMOMETD;

- JIIEKTpUYECKas TUINTKA,

- TaTYUK 3JEKTPONPOBOIHOCTH;

- 1U(pOBON MUKPOCKOIT;

- IpUOOP IS OTBITOB C AIEKTPUUIECKUM TOKOM;
- BECBI DJICKTPOHHEIE;

- IpuOOp ISt OIpeIeJICHHUs COCTaBa BO3/AyXa;

- TaTYUK ONTHYECKOHN TIOTHOCTH;

- natuuk pH;

- 103aTOp 00BEMa KUIKOCTH;

- OropeTka;

- TaTYUK JABJICHHUS;

- MarHWTHAas MEIIaJKa.

[ltaTuBel 1a00OpPATOPHBIE, IUTATUBBI AJI IPOOUPOK, IPOOUPKH, TPOOUPKOAEPIKATENN, MEPHBIE LIUJIUH-
Jpbl, XUMUYECKHE CTaKaHbl, KOJIOBI, BECHI JAOOPATOPHBIE C pa3HOBECAMH, BOPOHKH, CTEKJISTHHBIE MaJI04-
K4, QUIbTpOBaNbHAs OyMara, CIMYKH, KOMIUIEKTHI pEaKTUBOB, HA0OPBI MHIUKATOPOB.


http://fcior.edu.ru/




