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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa BHEYpOUHOW IEATEIBHOCTH MO XUMHUH Isi 8—9 KiaccoB ¢
UCITOJIb30BaHUEM 00opymoBaHms 1eHTpa «Touka pocta» Ha 6ase meHTpa «Touka
pocTay TMO3BOJSET peajdn3oBaTh  0Opa3oBaTelIbHbIE MPOrPaMM €CTECTBEHHO-
HAyYHOW HAmNpaBICHHOCTH, pa3pabOoTaHa B COOTBETCTBUU C TPEOOBAHUIMHU
3aKOHO/JATeIhCTBA B cdepe oOpa3oBaHWs W C Y4ETOM pPEKOMEHIANUN
denepasibHOTO omepaTropa ydeOHoro mpeamera «Xumus». (OOpa3zoBaTenbHas
mporpaMma TIO3BOJISIET WHTETPUPOBATh pPeaM3yeMble IMOAXOABI, CTPYKTYpPy H
collepykKaHUe TIPH OpraHU3alMH OOyYCeHHs] XMMHH B 8—9 Kitaccax, BBICTPOCHHOM
Ha ©Oaze yueOHO-Meroamueckoro komruiekcoB (YMK) Tabpuensna O.C.
Hcnonb3zoBanue obopynoBanus «Touka poctay mnpu peanuszanuu gaHHoi OI1
MO3BOJISIET CO3/1aTh yCIOBUSI:

* JIJIS1 PACIIUPEHUS CONEPKAHUS IITKOJIBHOTO XUMHUYECKOTO 00pa30BaHMS;

* s TIOBBINICHUS TIO3HABATCIIPHOH aAKTUBHOCTH OOyYalolmuxcs B
€CTECTBEHHO-HAYYHOU 00J1acTH;

* ISl pa3BUTUS JUYHOCTU peOEHKA B Tpollecce OOydYeHUsT XUMHH, €ro
criocoOHOocTeM, (popMUpOBaHMS ©  YAOBJIETBOPEHHUS COIMATBHO 3HAYHUMBbIX
MHTEPECOB U MOTPEOHOCTEN;

* uIsi pabOThI C OJAPEHHBIMH ITKOJIBHUKAMU, OPraHU3allid MX Pa3BUTHS B
pa3TUYHBIX 00JaCTsIX 00pa30BaTEIIbHON, TBOPUECKON JAEATEIHHOCTH.

OO01ree 9ynciI0 4acoB, OTBEAEHHBIX JIJIT BHEYPOUHOH JACATEIHPHOCTA HA YPOBHE
OCHOBHOT0 0011Iero o0pa3zoBaHus, cocTaBiseT 68 wacos: B 8 kimacce — 34 gaca (1
yac B Heflen0), B 9 kinacce — 34 gaca (1 yac B HeAeno).

COAEPKAHUE OBYUYEHUSA

8-9 KJIACC

XumMuyeckas gadoparopus

[IpaBuna TexHUKKM OE30MACHOCTH TIPU TMPOBEACHUHM WCCIICIOBAHUN W
XUMUYECKOTO DOKCIepUMEHTa. MenuIuHCKas anreyka B KaOWHETe XUMUHU.
3HAKOMCTBO C JIaboOpaTOpHBIM 00Opy/IOBaHHEM. XpaHEHUE MaTepHaloB U
PEaKTHUBOB B XMMUYECKOU JTa00paTopuu

Xumuueckuiui IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, paBuiIaMu paboThl B JTaOOpATOpUU H
npuémamu oOparieHus ¢ 1a0opaTopHBIM 000PYTIOBAHUEM.

MeToabl MO3HAHUS B XMMHH. 3KcnepnMeHTaanme OCHOBbI XHMHH



N3ydenne crpoeHus muiameHu. J[o KakoW TeMIieparypbl MOKHO HarpeBaTth
BemecTBo? M3mepenue temneparypsl KulieHus Boabl. OnpenesieHne TeMnepaTypbl
IJIABJICHUSI U KpUCTAIM3anuu. YucThle BeniecTsa M cMecH. BomompoBonHaAs U
JUCTUUINPOBaHHAsA BoJa. MeToasl OYMCTKU BenlecTB. PU3NUECKUE U XUMUYECKHE
SBJICHHSL. 3AKOH COXpPaHEHUs Macchl BelecTB. [IpoCThIe U CI0KHBIE BELIECTBA.

PactBopsl. Kpuctamoruaparsl. Xumunueckue peakunu. [Ipusznaku n ycnosus
UX NMPOTEKAaHUS. DK30TEPMUUECKUE U IHIOTEPMUUECKUE PEAKLINU.

Xnumuueckas cBA3b. CTpoeHHE BelecTB. THUITBI KPUCTAIUINYECKUX PEIIETOK.

Ilpakmuueckue padomoi

1.13yueHune cTpoeHus miIaMeHu

2. OnpeneneHne KOHIICHTPAIIUH BEIIECTB KOJTOPHUMETPUIECKIM CIIOCOOOM

3.OK30TEPMUYECKHUE PEAKLIAN

4. OHIOTEpMUYECKUE PEAKIINT

Jlabopamopnvie onvimal

1. Jlo kako#l Temneparypbl MOKHO HarpeBaTh BELIECTBO?
N3mepenne Temneparypbl KUIIEHHS BOJIbI
Onpenenenne TeMneparypsl IUIABIEHUS U KPUCTAIUIN3ALUNA METAILIA
YucTtele BelecTBa U CMECU
Onpenenenre BOJAONPOBOAHON U JUCTUINIUPOBAHHON BOJIbI
OuncTKa BOABI U BO3/TyXa OT TBEPABIX YACTHUI]
Ouncrtka BOABI OT PaCTBOPUMBIX IPUMECEN
N3yueHue pacTBOPUMOCTH BEUIECTBA OT TEMIIEPATYPhI
. HabGunronienue 3a pocToM KpUCTAIIJIOB
10 ITepechllieHHBIN PaCTBOPHI
11.0Omnpenenenue TeMiepaTypbl pa3iokKeHUs] KPUCTAIOTHIpaTa
12.TIpu3HaKu XUMHUYECKUX PEAKITHM.

©ooNoOk~WDN

JlemoncmpayuonHule onvinol
Brinesenne u moriomeHue TenI0ThI
3aKOH COXpaHEHHUS MaCChl BEIIECTBY)
PaznoxeHnne BOJbI AJIEKTPUUECKUM TOKOM

TeMmneparypa niaBiaeHUs BEUIECTB C PA3JIMYHBIMUA TUIIAMU
KPUCTAJUIMYECKUX PELIETOK.

Hown e

Knaccbl Heopranmyeckux coeIMHEHNH.
CocraB Bo3ayxa. Kucnopoa. Azor. Kucnotel. CBolictBa Kuciot. OCHOBaHUS.
CaoiictBa ocHoBanuil. Onpenenenue pH. OnpeneneHue KUCIOTHOCTH MOYBHI.
Ilpakmuueckue padbomui
S.IlomyyeHne MegHOro Kynopoca
6. Onpenenenne pH pacTBOPOB KUCTOT U LIETOYEH.
Jlabopamopnsie onvimui



13.0Omnpenenenne pH pa3nuuHbiX cpea
14.Peakiiuu HENTpamu3auu
15. Onpenenenre KUCIOTHOCTH MOYBBI
Jlemoncmpayuonnsle onvimol
5.0mnpeneneHne cocTaBa BO3Iyxa
6.TemmoBoii 3 deKT peakuu THAPOKCHIA HATPHSI C YTIICKUCIIBIM Ta30M

9 KIIACC

XumMuyeckas jgadoparopus

[IpaBuna TexHUKH O€30MACHOCTH TMPU MPOBEACHUM HCCIEIOBAHUN H
XUMHUYECKOTO OJKCIEpUMEHTa. MenuuuHckas anreyka B KaOWHETe XHMHHU.
3HAaKOMCTBO C J1a0OpaTOpHBIM O00OpyJOBaHHEM. XpaHEHHE MATEepHaAIOB U
pPEaKTUBOB B XUMUYECKOHU 1ab0paTopuun

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKON MMOCYJOM, MpaBuiIaMu paboThl B JabopaTtopuu U
npuéMamu oOpalleHus ¢ 1abopaTOpHBIM 000PYI0BAHUEM.

Teopus 3J1eKTPOJIUTHYECKON JUCCOLMALTUN

Teopus ANEKTPOIUTHICCKON JUCCOIUAIIMH. DICKTPOIUTHI U HEAJICKTPOJIUTHI.
CuiibHBIC 1 clTa0Oble JIEKTPOJIUTHL. PacTBOpeHme BelecTB B Boje. Biusaue
pa3IMUHBIX (PaKTOPOB HA JJIEKTPOJUTHUCCKYIO TUCCOIHAIINIO. Peakiuu HoHHOTO
obmeHa. Peakiuy HelTpamu3aiuu.

Ilpakmuueckue padbomoi
1.O1€eKTpOAUTHI U HEDJIEKTPOJINUTHI
2. Onpenenenyie KOHIEHTPALUU COJIM 10 AJIEKTPOMPOBOIHOCTH pacTBOpa
Jlabopamopnvie onvimoi
1. BnusHue pacTBOpUTENS HA AUCCOLIMALINIO
2. CunbHbIe U caadble IEKTPOIUTHI
3. 3aBUCHUMOCTH 3JIEKTPOIIPOBOJHOCTH PACTBOPOB CHUIIBHBIX 3JIEKTPOIUTOB OT
KOHLIEHTPalM HOHOB
4. BzauMojelicTBUE THAPOKCHAA OapHsi C CEPHOM KHUCIOTOM
5. OOpa3zoBaHue cojieli aMMOHUS
Jemoncmpayuonnsle onvimol
1. Tennooi 3¢ ekt pacTBOPEHHsI BEIIECTB B BOJIE
2. DNEeKTPOJIUTHYECKas JUCCOLUALUS
3. BnusiHue TemnepaTypsl Ha IUCCOLMALIMIO
4. BnusiHUE KOHIIEHTpAIMK pacTBOpa Ha JUCCOLIUALIUIO
5. BnusiHue pacTBOpUTENS HA AUCCOLUALIIIO



6. Omnpenenenue pH pacTBopoB
7. Peakmus HeWTpanuzaiuu. BzaumoeiicTBre THAPOKCUIA HATPHUS C COISTHOM
KHCJIOTOM

XuMHYeCKHEe peaKkun
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakui. CKOPOCTh XMMUYECKHX PEaKLUU.
3aBUCHUMOCThH CKOPOCTH PEaKIUi OT pa3InYHBIX (haKTOPOB.

Jlabopamopnuie onvimoi

6.M3yueHne peakiuu B3aUMOJEUCTBUS CyJIb(pUTa HATPUS C MEPOKCHIIOM
BOZOpOZA

7.13meHeHne pH B X01€ OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI
8.CpaBHUTENIbHAS XapaKTEPUCTHKA BOCCTAHOBUTEIBHOM CIIOCOOHOCTH METAJIJIOB

Jlemoncmpayuonnvie onvimol
8.M3yuenune BIusHUA Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh PEAKITUU

HemeTaJuibl 1 MX cOeIMHEHUS

l'anorensl. CoenuHenus ramoreHoB. OnpeaeneHue XJIopua-uoHoB. CoennHEHUs
cepel. CepoBogopoa. Cynbhunbl. Oxcuasl cepsl. CepHuUCTass KHUCIOTA.
CoenuHenus azota. AMMUak. A30THasi KUCJIoTa U €€ conu .OnpeaeneHne HUTpar-
HMOHOB.

Ilpakmuueckue padomui
3. Onpenenenne XJIOPUI-HOHOB B MUTHEBOM BOJIE
4. AzotHas kucnota. OnpeaeneHue HUTpaT-nOHOB B MUTATEILHOM PacTBOPE

Jlabopamopnvie onvimoi
9. CpolicTBa aMmMHaKa
10. Munepanbubie ynoopenus. OnpeaeieHie aMMUadYHON CEUTPBI U MOYECBUHBI

Jlemoncmpayuonnvle onvimul

9. N3yuenue pu3nuecKux 1 XUMUYECKUX CBOMCTB XJIOpa

10. ITonyuenune cepoBoaOpOAa U U3YUYEHHE €r0 CBOWMCTB. KauecTBeHHbIE peakuuu
Ha CEPOBOJOPO U CYIb(PHUI-NOHBI

11. N3yueHue CBOMCTB CEPHUCTOTO r'a3a U CEPHUCTON KUCIOTHI

MeTaiibl 1 UX COEIMHEHUS



Kanbiuii. Coenuuennst xanpuusi. KauecTBeHHasi peakisi Ha YIJIEKUCIBIA Tas3.
Kemneszo. Coenunenuns xeiunesa. OKUCIEHUE Kee3a.

Jlabopamopnvie onvimaol
11. BaumoelicTBrie N3BECTKOBOW BOJIbI C YTIECKUCIIBIM T'a30M
12. OkucneHue *keje3a BO BIAKHOM BO3yXE

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JInYHOCTHBIE Pe3yJIbTATHI

OOy4aronuicst MOAYYUT BO3MOXKHOCTH IS (POPMHUPOBAHUS CIIEAYIOIINX
JUYHOCTHBIX Y Y /I:

* OMpeIesIeHne MOTUBAIIMN U3YUYEHUST yueOHOTO MaTepHana;

* OLICHMBAaHKHE YCBAaWBAEMOTO YU€OHOr0 MaTepurasa, UCX0/sl U3 COLMAIbHBIX U
JUYHOCTHBIX [ICHHOCTEH;

* TMOBBINICHHE CBOETO0 00pPA30BATEIHLHOTO YPOBHS M YPOBHS TOTOBHOCTH K
W3YYCHUIO OCHOBHBIX MCTOPUUYECKHUX COOBITUH, CBS3AHHBIX C Pa3BUTUEM XUMHUU U
00111eCTBa;

* 3HAHHE MPABUJ MIOBEJICHUS B UYPE3BBIYANHBIX CUTYAIUX;



* OIICHUBAaHHE COIMAIbHOM 3HAUMMOCTH Mpodeccuii, CBI3aHHBIX C XUMUEH;

* BIaJCHHE TpaBuiaMu Oe3omacHOro oOpamieHuss C XUMUYECKHUMHU
BelIeCTBAaMH U 000PyAOBaHUEM, MPOSBICHUE SKOJIOTHUECKON KyJIbTYpPHI.

MertanpeameTHbie pe3yJbTaThl

Pezynamuensie

OOyuaromuiics MTOTYYUT BO3MOXKHOCTH JUJIs1 (DOPMHpOBAHUS CIEAYIONINX
peryisaTuBHbIX Y Y /1:

* [IeJierojlaraHre, BKIIIOYash IMOCTAaHOBKY HOBBIX IieJied, mpeoOpa3oBaHUE
IPAKTUUECKOM 3aJaud B IIO3HABATEJIbHYIO, CAMOCTOSITEJIbHBIM aHaIu3 YCIOBUMN
JOCTHKEHUS 1IeJTM Ha OCHOBE Y4€Ta BbIICJICHHBIX YUUTEIEM OPUEHTUPOB IEUCTBUSA
B HOBOM YY€OHOM MaTepuase;

* IUIAHUPOBAHWE TMyTH JOCTHKCHHS LeJieil; YCTaHOBIIEHHWE IIEJIEBBIX
IPUOPUTETOB, BbIIECTICHUE ANbTEPHATUBHBIX CIIOCOOOB TOCTHKEHUS LIETU U BBIOOD
Haubosnee >PPEKTUBHOrO Crocoda; * yMEHHE CaMOCTOSATEIbHO KOHTPOJIMPOBATH
CBOE BpEMs U YIIPABIATH UM;

* YMEHHE NPUHUMATh PEUICHHs B MPOOJEMHOW CHUTyallld; ® TOCTAaHOBKA
yueOHBIX 3a/a4, COCTaBJICHHE TJIaHA U TIOCTIEI0BATEIbHOCTH JICHCTBUM;

* opraHuzauus paboyero MecTa TPU  BBIIOJHEHUH XMMHUYECKOTO
IKCIEPUMEHTA;

* TMPOTHO3UPOBAHUE pE3yIbTaTOB OOYUYEHHUsS, OIICHWBAHWE YCBOEHHOTO
MaTepuaia, OlleHKa KadyecTBa U YPOBHS MOJYUYEHHBIX 3HAHWN, KOPPEKIUS IUIaHa U
crioco0a IeUCTBUS TPU HEOOXOTUMOCTH.

Ilo3nasamenvnoie

OOyyaromuiicss MOJYYUT BO3MOXKHOCTH JJisi (DOPMHUPOBAHMS CIEAYIOLIUX
Mo3HaBaTeIbHbLIX Y'Y [I:

* IOMCK ¥ BBIJIEIICHNE HH(POPMAIINH;

* aHajuM3 YyCIOBUM U TpeOOBaHWI 3aaauu, BBIOOp, COIMOCTaBICHUE W
000CHOBaHUE CNOCcO0a peleHus 3a1auu;

* BbIOOp HambOomee 3(hPEeKTUBHBIX CIOCOOOB PEIICHUS 33/1a4l B 3aBUCUMOCTHU
OT KOHKPETHBIX YCIIOBHUH;

* BBIJIBUJKEHUE U 000CHOBAaHUE THINOTE3bI, BEIOOP criocoba e€ MpoBEpKY;

* CaMOCTOSITENIbHOE CO3/IaHHE alNTOpUTMa JEATEIbHOCTH IMpPH pPELICHUH
npo6JieM TBOPYECKOTO U MOMCKOBOIO XapaKTepa;

* YMEHHSI XapaKTepHU30BaTh BEIIECTBA 110 COCTaBY, CTPOCHHUIO U CBOMCTBAM;

* OIUCBHIBAHME CBOMCTB: TBEPHABIX, KHUJAKHX, TIa3000pa3HbIX BEILECTB,
BBIJIEJICHUE UX CYIIECTBEHHBIX MTPU3HAKOB;

* M300pak€HUE COCTaBa MPOCTEHUIIMX BELIECTB C MOMOIIBI0 XHUMHUYECKHUX
(bopMyI1 U CYIITHOCTH XUMUYECKUX PEAKLUI C OMOIIBI0O XUMHUYECKUX YPaBHEHUH;



* TpoBeJcHHE HAOIIOJEHUI, OMHUCaHWE TPU3HAKOB M YCIOBUN TEUCHHS
XUMHUYECKUX PEAKIHIl, BBITOJIHEHHE XUMHUYECKOTO 3KCIEPUMEHTA, BBIBOJBI Ha
OCHOBE aHaju3a HaONIOAEHUN 3a DKCIIEPUMEHTOM, pEUICHUE 3a]ady, MOIYyYEHUE
XMUMHUYECKON MH(pOpMALMK U3 Pa3IMYHbIX UCTOYHUKOB;

* YMEHHE OPraHNU30BbIBATH UCCIICJOBAHUE C LIEJIBIO IIPOBEPKU TMIIOTES;

* YMEHHUE Je1aTh YMO3AKIIOUeHHs (MHIYKTUBHOE U IO AaHAJIOTHH) U BBIBOJBL;

* YMEHHE OOBEKTUBHO OLICHUBATh HH(POPMALIMIO O BEIIECTBAX U XUMHYECKUX
npoueccax, KpUTHUYECKH OTHOCUTHCS K IICEBAOHAYYHON HH(OPMALIUKL.

Kommynuxamuenoie

OOyuaromuiics MNOJYYUT BO3MOXKHOCTh ISl (DOPMHpOBAHUS CIEAYIOLINX
KOMMYHUKATUBHBIX Y Y /1:

* MIOJIHOE€ ¥ TOYHOE BBIPAKEHUE CBOUX MBICIIEH B COOTBETCTBUM C 33/la4yaMU U
YCIIOBUSIMH KOMMYHUKALINH;

* aJICKBaTHOE MCIIOJIb30BAHUE PEUYEBBIX CPEACTB JUIS YYacCTHUS B JUCKYCCUH U
apryMeHTaluy CBOEW MO3ULMHU, YMEHHUE NPEJICTABIIATh KOHKPETHOE COAECPIKAHUE C
COOOIIEHHEM €ro B NUCBMEHHOW M YCTHOM (opme, ompeneseHue crocoOoB
B3aMMOJIEUCTBUS, COTPYTHUYECTBO B IOUCKE U cOOpE HHPOPMALINH;

* OmIpeeNeHne Croco00B B3aUMOACHUCTBUS, COTPYJHHUYECTBO B IOUCKE U
coope wuHpopMamuu, ydacThe B Juajore, IUIAHHPOBAHHE OOIMX CIIOCOOOB
paboThI, MPOSIBIECHUE YBAXKUTEIIBHOIO OTHOLLIEHUS K IPYTUM YYaIllUMCS;

* ONMCAHUE COAEPKAHUS BBINOJHAEMbIX JEHCTBUN C LIETBIO OPUEHTHUPOBKH B
IIPEIMETHOIIPAKTUYECKOM AESATENBHOCTH;

* YMEHMS YUYWTHIBaTh pa3HbIE MHEHHMS M CTPEMHUTBCA K KOOpPAWHALWU
pPa3IUYHBIX MO3ULUI B COTPYIHUYECTBE.

dbopmMynupoBaTh COOCTBEHHOE€ MHEHHME M TO3UIUIO0, apTyMEHTUPOBATH U
KOOPJIMHUPOBATh €€ C MO3HULMIMU MapTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE
00I1Iero pemmeHus B

COBMECTHOM JCSITECILHOCTH;

* OCYUIECTBJISITh B3aUMHBIA KOHTPOJb M OKa3blBaTh B COTPYIHUYECTBE
HEO0OXOIMMYIO B3aUMOIIOMOIIIb;

* [UIAHUPOBATh OOLIME CMOCOOBl  pabOThl; OCYHIECTBISTH KOHTPOJIb,
KOPPEKLHIO, OLIEHKY

NeicTBUM mapTHEpA, yMETh YOCK1aTh;

* ICIIOJIb30BaTh AJCKBATHBIC SI3bIKOBBIE CPEACTBA ISl OTOOPAKEHUSI CBOUX
YyBCTB, MBICJIEH, MOTHBOB M MOTpeOHOCTEH; OTOOpakaTb B peyu (ONMCaHUE,
OOBSICHEHHE) COJIep)KaHHWE COBEpUIAeMbIX JIEHCTBUH, Kak B (opme TIpoMKOi
COLIMAJIM3UPOBAHHON pEUH, TaK U B

¢dbopme BHyTpeHHEI peun;



* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIIMIO, UCIIOJIb3Ys CPEACTBA YCTHOU
U THMChMEHHOM KOMMYHUKAIlMM TpuU paboTe ¢ TEeKCTaMH Y4yeOHHMKA U
JTOTIOJIHUTENBHOM JINTEPATYPOH,

CIPaBOYHBIMU TAOJIMILIAMU, POSIBIISITH TOTOBHOCTh K YBaKEHUIO MHON TOUYKHU
3peHUs IpU

OOCYKIICHUH PE3YJIbTATOB BBIIIOJIHEHHON PabOTHI.

IIpeaMeTHBbIE pe3yabTaThl

OOyuaromuiics Hay4YuTCs:

* IPUMEHATh OCHOBHBIE METOJbl IIO3HAHUA: HAOJIOJEHUE, W3MEpPEHHUE,
DKCIIEPUMEHT;

* OMKCHIBATh CBOMCTBA TBEPJBIX, KUAKUX, Fa3000pa3HbIX BEUIECTB, BBIIECISSA
UX CYUIECTBEHHBIE PU3HAKY;

* PAaCKpBIBATh CMBICI 3aKOHAa COXPAaHEHHs MacChl BEUIECTB, AaTOMHO-
MOJIEKYJIIPHOI TEOPUHU;

* pa3nMyaTh XMMHUYECKHE M (DU3UYECKUE SIBJICHMS, Ha3bIBaTh MPU3HAKU U
YCIIOBHSI MPOTEKAHUSI XUMUYECKHUX PEAKIIUN;

* coOmoaTh npaBuia 0e30MacHoi pabOThI IPU NPOBEICHNUN OIBITOB;

* TI0JIb30BAThCS JTAOOPATOPHBIM 0OOPYIOBAHUEM H TTOCYI0M;

* OJy4aTh, cCOOUpaTh ra3000pa3HbIe BEILECTBA U PACIO3HABATh UX;

* XapaKTepu30oBaTh (PU3NYECKHE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX  COCOUWHEHUH, TMPOBOAUTH  OMBITHL,  MOATBEPKIAAIOLINE
XUMHUYECKHE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPTraHUYECKHUX BELIECTB;

* PaCKpbIBaTh CMBICI TOHATHS «PacTBOP», BBIYHUCIATH MAacCOBYIO JOJIFO
PacTBOPEHHOIO

BEILIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM JOJIEH
PacCTBOPEHHOIO BELIECTBA;

* XapaKTepHU30BaTh 3aBUCHUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT THUIIA
KPUCTAJUIMYECKOW  PElETKH, ONpeNensiTh BHUJ  XHMHYECKOW CBSI3M B
HEOPTaHUYECKUX COCTUHEHUSX;

* PACKpBIBATb  OCHOBHBIE  TOJOKEHHMSI ~ TEOPUHU  DIIEKTPOIUTHUECKOU
JMCCOIMAIIMH, COCTABISATh YPAaBHEHUS AJIEKTPOIUTHUECKON TUCCOLUALMN KUCIIOT,
HIEJIOYEH, COJIEN U PEaKLIUI

MOHHOT0 OOMEHa;

* PAaCKpbIBaTh CYUIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEaKIIHiA,
ONpENENATh  OKUCIUTENb WU BOCCTAHOBUTENb, COCTAaBIATH  YpaBHEHUS
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX

peaxkuuu;

* Ha3bIBaTh (PAKTOPHI, BIMSIONINE HA CKOPOCTh XUMUYECKOW PEAKIIIH;



* XapaKTepHU30BaTh B3AMMOCBSI3b MEXK]Iy COCTABOM, CTPOCHHEM U CBONCTBAMU
HEMETAIIJIOB U METAIJIOB;

* IPOBOJUTL OTBITHI TIO0 TOJYYCHHUIO M HU3YYCHUIO XUMHUYECKHX CBOWCTB
Pa3IMYHBIX BEIICCTB;

* TPaMOTHO OOpaIIaThCs ¢ BEMIECTBAMH B MIOBCEAHEBHON KU3HU

OO6yuaronuics MOJTy4YUT BO3MOKHOCTb HAYUUThCS:

* BBIIBUTATh W TPOBEPSATH JKCIEPUMEHTAIBHO THIIOTE3Bl O XHMHYECKHUX
CBOMCTBAxX BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTU BCTYIATh
B XMMHYECKHE PEaKIMHU, O XapaKTepe W NPOAYKTaX PA3TUIHBIX XHMHYECKHX

pEaKLHnii;
* XapaKTEpU30BaTh BEIIECTBA IO COCTaBy, CTPOCHUIO M CBOWCTBaM,
YCTaHaBJIUBATh MIPUYUHHO-CJIEACTBEHHBIC CBSI3U MEKITY JTAaHHBIMU

XapaKTEPUCTUKAMU BEIIECTBA;

* COCTABJATH MOJICKYJISIDHBIE M IIOJIHBIE HOHHBIE yPaBHEHUs IO
COKpAIIEHHBIM HOHHBIM

YPaBHEHUSIM;

* IPOTHO3UPOBATH CIIOCOOHOCThH BEIIECTBA MPOSIBISATH OKUCIUTEIbHBIC WIIU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUYETOM CTEIEHEHM OKHCIIEHUSI DSJIEMEHTOB,
BXOJIAIIMX B €0 COCTAaB;

* BBIJIBUTATh WU MPOBEPATH SKCIEPUMEHTAIBHO THUIIOTE3bl O pe3yJibTaTax
BO3JICMCTBUSI Pa3IUYHBIX (PAKTOPOB HA HU3MEHEHHE CKOPOCTH XUMHUYECKOU
peaKunu;

* ICTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS MJII DKOJIOTMYECKH TPaMOTHOTO
IIOBEACHUS B

OKpYKaIoIIEH CpeIe;

* UCIIOJIb30BaTh MPUOOPETEHHBIC KIIFOUEBBIE KOMIIETEHIIMU TIPU BHITIOJIHEHUHN
MIPOEKTOB U

pelieHnr  y4eOHO-HCCIIeIOBATEICKAX 3a/Jad 10 W3YyYCHHUIO CBOWCTB,
CIIOCOOOB MOJYYEHHUS U PACIIO3HABAHMSI BEIIECTB;

* 0OOBEKTUBHO OIICHMBATh HHQPOPMAIIMIO O BEIIECTBAX M XUMHUYECKHUX
rpoleccax;

* OCO3HABATh 3HAYCHHUE TEOPETUUYECKUX 3HAHUN MO XUMHUHU JJIsl IPAKTUYECKOU
JIESITETbHOCTH YEJIOBEKA,;

* CO3/IaBaTh MOJICJIU W CXEMBbI JIJIsi PEIIeHUs y4eOHBIX M IMO3HABATEJIbHBIX
3a7a4; IOHUMATh

HEOOXOAMMOCTh COOJTFOICHUS TIPEANMMCAHNM, MPETIaraéMbIX B WHCTPYKITUSIX
10 MCTIOJB30BAHMIO JICKAPCTB, CPEICTB OBITOBON XUMHH H JIP.

HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC



KoaudecTBO 9acoB

Jara

nposes
eHusl
Ne
n/n Tema ypoxa B Ipakr Jla6op MHcnoab3yemo ;aHHTH
o u a e
(e;r YyecKHe TOPHbI 00OPYIO0BAHM
pabdor e e
bl onbIThl Touku Pocra
Tema 1. Xumnueckas aboparopust (4 yaca)
[IpaBuna TexHuku 0€30MaCHOCTU
1 MIPU TIPOBEICHUH UCCIICOBAaHUHN U 1 0 0
XUMHUYECKOTO IKCIIEPUMEHTA
2 Menumnuackas arnredyka B KaOuHeTe 1 0 0 MeanuuHacka
XUMHH s anTeyka
Jlaboparopua
3HaKOMCTBO C J1a00paTOPHBIM 7 mocyaa,
3 1 0 0 IITaTUBBI
000opyI0BaHEM ’
HarpeBaTeNbH
bl€ IPUOOPHI
4 XpaHeHre MaTepuaioB U PEaKTUBOB 1 0 0 Habop
B XMMHYECKOH J1abopaTopuu pPEaKTHUBOB

Tema 2. MeTo/1pl MO3HAHUS B XUMUH. DKCIIEpUMEHTAIbHbIE OCHOBBI XUMUH. (20 yacoB)

JlaTunk
H3ydeHue cTpoeHus miaMmeHu
) 1 1 0 TEeMIEPATyphl
(ITpaktuueckas padora Nel)
, CIUPTOBKA
J1o xakoy TeMIiepaTypbl MOKHO JaTuuk
6 HarpeBaTh BEIIECTBO? 1 0 1 TEMIIEpaTypbl
(JTaboparopssiii ombiT Nel) , CIINPTOBKA
Jatuuk
TeMIepaTypbl
W3mepenune teMmnepaTypbl KUTICHUS
7 J 1 0 1 , TEPMOMETD,
BoibI (JIabopatopuslit onbIT Ne2)
TUTUTKA
(ciupTOBKA)
Ornpenenenne TeMneparypsl
Jatuuk
8 IJIaBJICHUS U KPUCTAIA3AIUU 1 0 1
o TeMIepaTypbl
metasuia (JlabopaTopHsrit ombIT Ne3)
Jatuuk
YucThle BelecTBa U CMeCH
9 . 1 0 1 AJIEKTPOIPOB
(JTabopaTopHbIii OrbIT Ned)
OJTHOCTH
JlaTumk
Omnpenenenue BOJIONPOBOAHOMN U AIIEKTPOIPOB
10 JTUCTUJUTMPOBAHHON BOIBI 1 0 1 OJHOCTH,
(maboparopHslii orbIT Ne5) g poBoi
MHUKPOCKOII
OuncTka BOJbI ¥ BO3yXa OT aTYuK
11 it oyX 1 0 1 I

TBEPBIX YaCTHUII (JTAOOpaTOPHBII

MYTHOCTH




onbIT Ne6)

OuncTKa BOJbI OT PACTBOPUMBIX Jatuuk

12 npuMecei (J1abopaTOPHBIN ONBIT AJIEKTPOIPOB
Ne7) OJIHOCTH
dusnyeckue U1 XMMUYECKHE SIBICHUS

13 (1eMOHCTpaIMOHHBIN SKCTIEPUMEHT Jaruuk
Nel «Bpienenue u noraoueHue TeMnepaTypbl
TEIJIOTHD?)
3aK0H COXpaHEHUsI MaCChl BEIIECTB

14 (1IeMOHCTpAIIMOHHBIN 3KCIIEPUMEHT Becnl
Ne2 «3akoH coxpaHEHHSI MaCcChI AIIEKTPOHHbBIE
BEIIIECTBY)

ITpocThle 1 cloKHBIE BEILIECTBA. [Tpubop nns

15 (IeMOHCTpAIMOHHBIN 3KCIIEPUMEHT OIIBITOB C
Ne3 «Paznoxenue BoJbl AIIEKTPUUECK
AIIEKTPUYECKUM TOKOM») UM TOKOM
PacTBopsl. (1abopaTtopHbIil onbIT No Jaraux

16 8 «3yueHune pacTBOPUMOCTH

TEMIIEPATYPbI
BELIECTBA OT TEMIIEPATYPhI»)
PacTBOpBI. (1aG0paTOpHBIA ONBIT [Tudposoit

17 Ne9 «Habmronenue 3a pocTom p

MHUKPOCKOTI
KPHUCTAJJIOBY)

18 PacTBOpBI. (1aG0paTOpHBIA ONBIT Jaruuk
Nel0 «IlepechltiieHHBIN pacTBOPY) TeMIepaTypbl
PacTtBOpBI.

[TpakTnyeckas padora Ne2 Jatunk

19 «Omnpenenenre KOHIIEHTPAIIUU ONITHYECKOM
BELIECTB KOJOPUMETPUUECKUM IJIOTHOCTHU
crocoooM»

Kpucrannoruapatsr.

20 Omnpenenenue TemnepaTypsl Jatunx
pa3oKeHusl KpUCTaJuIoruapaTa TEeMIEPATyphl
(;rabopaTopsbIit onbIT Nell)

Xumnueckue peakuuu. [IpuzHaku u
21 YCIIOBUS UX NMPOTEKAHMUS.
(;rabopaTopubIil onbIT Nel2)
IIpu3HaKyM XMMUYECKUX pPEAKIUH.
Jatuuk
22 [IpakTuyeckas padora Ne3
TeMIepaTypbl
«IK30TEPMHUYECKHUE PEAKIIUN»
[Ipr3HaKK XUMHUYECKUX PEAKIIHI.
JlaTumk
23 [IpaxTuueckas padora Ned
TEMIEPATYPBI
«OHIOTEPMUYECKHE PEAKLIUN»
XUMHYECKas CBA3b.
JIeMOHCTpaLlMOHHBIN YKCIIEPUMEHT
JlaTunku
24 Ne4 «TemrmiepaTypa naaBiIeHUS
TeMIepaTypbl

BEILECTB C Pa3IUYHbIMU TUITAMU
KPUCTAIIMYECKHUX PEHIETOK




Tema 3. Kitaccel Heoprannueckux coequHeHuil. CBolicTBa HEOpraHUYecKux coeAuHeHui. (10 yacoB)

25

26

27

CocraB Bo3ayXa.
JeMOHCTpallMOHHBIN SKCIIEPUMEHT
No5 «Omnpenenenne coctaBa
BO3/1yXa.»

CBoiicTBa KUCIIOT.
[TpakTrueckas padora Ne 5
«lTonyueHne MeqHOTO Kynopoca»

CBoiicTBa OCHOBaHMIA.
[TpakTuueckas padota N6
«Omnpenenenue pH pactBopoB
KHCJIOT M IIETI0YC»

[Tpubop as
OTpeieeHus
cocraBa
BO3yXa

[udposoii
MHUKPOCKOIT

Hatuuk pH

28

OcHoBaHu4.
Onpenenenne pH paznudHbIx cpen
(JTabopatopuslit onbiT Nel3)

Hatuuk pH

29

XUMHAYECKHUE CBOMCTBA OCHOBAHUH.

JIeMOHCTpaIlMOHHBIA YKCIIEPHUMEHT
Ne 6 «TemnnoBoit 3 ekt peakuu
TUIPOKCHUIA HATPHS C YTIICKUCITBIM
razom»

JlaTunk
TeMIepaTypbl

30

31

XUMHYECKHE CBOMCTBA OCHOBAHMIA.

Peakuus Helitpanuzanuu
(JTaboparopuslit onbIT Nel4)

Ornpezenienre KUCIOTHOCTH TIOYBBHI.

(JTaboparopHslii onbIT Nel5)

Haruuk pH

Hatuuk pH

32

33

IToAroToBKa K BBIIOJIHEHUIO
HCCIIEI0BATEIBCKOTO IIPOEKTa
BrinonHenne nHAMBUyaIbHON
UCCIIEI0BATEIbCKONU PAOOTHI.

34

IlogBeneHue UTOroB Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

15




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» Xumus, 8 knacce/ ['abpuensu O.C., Octpoymos W.I'., CnaakoB C.A., AKIOHEpHOE
obmectBo «M3natenbetBo «IIpocBenienne»

» Xumus, 9 kiacce/ I'abpuensia O.C., Octpoymon WU.I'., CnaakoB C.A., AKIIMOHEpHOE
obmectBo «M3natenbpcTBo «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

Jlutepartypa:

1. Bacunees B.I1., Mopo3sosa P.I1., Kouepruna JI. A. IIpaktukym no
aHAIMTUYECKOU XuMuu: Y4eb. mocodue st By30B. — M.: Xumus, 2000. —
328 c.
2. I'pocce 3., BaiicmanTtens X. Xumus 115 1r0003HATENBHBIX. OCHOBBI
XUMUHU U 3aHuMarenbHbie onbITel. I'JIP. 1974. Ilep. ¢ nem. — JI.: Xumus,
1979. — 392 c.
3. Hepnroinbn B. @. Mup Boasl. — JI.: Henpa, 1979. — 254 c.
4. Xunmun J1. M. O6mmas xumus. [Ipaktukym L-mukpo. PykoBoacTBo asis
cryaeHToB. — M.: MI'1Y, 2006. — 322c.
5. Ucnonb3oBanue nudppoBbIX JadopaTopuil Ipu 00y4YEeHUN XUMHUH B CpEIHEN
mikone/ becnanos I1. U. Jlopodees M.B., Kunun J[.M., 3umuna A. 1.,
OpxekoBckuii [I.A. — M.: BUHOM. Jlabopatopus 3uanuii, 2014. — 229 c.
6. Jleencon N.A. 100 BopocoB 1 OTBETOB O XMMHK: MaTepuansl s
HIKOJIbHBIX pedepaToB, (aKyIbTaTUBHBIX 3aHATUN U CEMUHAPOB: YueOHOe
nocobue. — M.: «M3natenbctBo ACT»: «M3narenscTtBo AcTpenby, 2002.
— 347 c.
7. Jleencon U. A. Xumunueckue peakuuu: TernoBoit apdekrt, paBHOBECHE,
ckopocTb. — M.: OO0 «M3parenscTtBO Actpens, 2002. — 192 c.

8. IN'abpuensn O.C. Xumus. Paboune nporpammel. M:-IIpoceemenue, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.I1OK, edsoo.ru

2. OTKpBITHINA 0aHK 3adaHui 17151 HOPMHUPOBAHUS €CTECTBEHHOHAYYHOU IPAMOTHOCTH.

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti
3.Caiit Equnast komtekius mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://school-collection.edu.ru/catalog



